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VETHOD OF PRODUCI NG CARBOXYLI C ACI DS '
rel;ates to a method of produci ng a carboxylic acid fromthe
co/nespondlng 5 nitrile, Carboxylic acids are conpounds of great
i%rportance in the fiel'd of organic synthesis and have been produced
in large—quantitieshether as synthetic =~ = internediates or as end ;
products. 10 - BACKGROUND OF THE | NVENTI ON
In the production of carboxylic acids by hydro- lysis of -nitriles,
i's common practice to use sulfuric acid as a catalyst. In this

The pfesequgﬁgygntlonzg/
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t echnol ogy, however, as can be seen fromthe follow ng reaction

formula (a), the 15 | nTrngéytﬁﬁgpy@a@ﬁﬁgbtsﬂ@@?T?mnfuric acid to give

t he ~ objective carbbyng ,ﬁthe,b%pggdg@t anmoni um

hydrogen sulfate in af el uhﬁﬂgﬁ‘ratté' """""" L0 PRECT s Bees RCN +

Herr]sderr] + Herrfo M RCONH er'r guedr‘r"js‘H"’n j%q 811 ] |

RCCNH[err][err]H[err]S{Iéfﬁj“;‘”ﬁ%er#' """"" ->

ROOOH + NH[ err] qu er r](- W A &) : paged .#4... 10 pagef o %yp roduct anmoni um

hydrogen sulfate is dIS- ! fcﬁ%ﬁ@@&Tinto t.he--river-lor the like as an

I ndustri al waste. However, this effiuent is detriqsa I tﬂkthe
.earth"s ecology and therefore presents problenms. In 25 4 , usefu

anmoni a and sulfuric acid are not
inflating the production
utilization of HERBIC.

recovered but di scarded, thus

£8&1, éﬂﬂsb&hﬁ&b%rb&%iWhh&v%%feCt'Ve

CSUUI LS.

This invention relates to certain new herbicidal
carboxamide derivatives, their preparation,
herbicidal compositions containing such derivatives
and their use in combating undesired plant growth.

More specifically, the invention concerns novel
N-phenyl phenoxypyridine carboxamide compounds.

The herbicidal activity of N-phenyl-2-phenoxy-3-
pyridine carboxamide compounds is known, for example
from U.S. Patent Specifications Nos. 4270946 and
4327218, and from U.K. Patent Specification No.

2 087 887.
Specification No. 2 087 887 is the commercial

10
One example in the U.K. Patent

compound N-(2,4-difluorophenyl)-2-(3-trifluoro-

‘methylphenoxy)-3-pyridine carboxamide (diflufenican).
15 This class of compounds, and diflufenican in
particular, is discussed in detail in Pesticide
18, 15-28.

utility of the compounds, emphasis is placed,

In terms of the herbicidal
in the
Pesticide Science reference, upon their effectiveness~

Science 1987,

20 in controlling broad-leaved weeds in winter cereals.
The class of compounds is also described in
nSynthesis and Chemistry of Agrochemicals",
5, published by Am. Chem. Soc., (1987).

Certain N-phenyl-4-phenoxy-3-pyridine

i
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I'n recent years, energetic efforts have been ‘made to develop a
technology for treating processes of t he byproduct anmoni um hydr ogen
sulfate ar a production 5 process whi ch woul d not give byproduct .
anmoni um hydr ogen sul fate. For exanple, there has been dével oped a
process which, as illustrated in the fol Logi ng reaction schenme (b),
conpri ses deconposi ng anmoni um hydr ogen sulfate thermally into

ni trogen, SC%err&arﬁaﬁaﬂ@aércomﬁeundexidhaiNgokhaeSCkmkﬁthhu%nywxhwed and
recovering it in

d d
sul furic acid geneﬁgl}iycgpgfaggg By Bﬁyap%ﬁae;g?gt(??\n F )G'Ccla d%ﬁ‘ound’s
NH err] HSO[ err] F613dDfes8lla,>fotr2Nser with bkaFEBdeve QmmeQLents

Sqerr] + 1/20[e£ﬁ]hertE8E§LQ com?k?&%hgggerrhowever in the %fgﬁplégs

However, in this process ySI's ahmoni um hydrogen sul fate
li berates ndtrogenlyagompgunds aHéES AcPheaoxyt andcovery of ammonia. In
addi tion, LY ﬁoaﬁmo%pﬁaaoicgl) MBdbet iRyedltys aredfspaimiicanly dr ogen

sulfate contamin nvironment reoyer, .t f :
pyrolysis of a ﬁFGiPﬁ9§r6&8HP§&PP§thPU A3 r&@éﬁ%@ry ggogﬁf?urrgn;cid
I nvol ves many conpl i c@hette is nostiagddcaftiiom rigydihee prrichnt iaxrtal capi t al
| nvestment. As ﬁfffe 8&3?“5% an B%¥ﬂﬂ Q!%%ﬁ%ylﬂyﬂiﬂ3bé§éf"0duced

effi- cie a | ow cost anwhi t here has
been propos&d a $§§Hﬁ§P§e} isomergor hydroly2|ng anitrile to the

correspondi ng carbo- we havelinveatiidatdd dﬁlﬁxalstﬁicmfdpoxmﬁmof For
exanpl e, anese, Pat ent

Publ i cation No. ¥5PBERY3gPhepexypygidine céﬁ?ﬁﬁﬁm%ﬂﬁxﬁQEﬁau F el ogy
for. converting have faahaniutviifioamalyd Lowd roxx Vidiceitted thetlei¢idahe

correspondlng car§§§¥hE § q%gpquggyiﬁy éiéggign of 5 m croorgani sm

bel onging to the I"us cteridium _the genus
M crococcusisor the ggnpgenyl 2-phenoxy-4-pyrldlnecarboxamldes,

N-phenyl-2-phenoxy-5-pyridinecarboxamides,

~ N-phenyl-3-phenoxy-5-pyridinecarboxamides,

h - N-phenyl=-4-phenoxy-2-pyridinecarboxanides,
N-phenyl-3—phenoxy-2-pyridinecarboxamideé,

20 N-phenyl-3-phenoxy-4-pyridinecarboxanides,
N-phenyl-3-phenoxy-6-pyridinecarboxamides.

However, we have surprisingly found excellent

herbicidal activity in one particular class of

25 compounds, N-phenyl-2-phenoxy-6-pyridinecarboxamides.
Indeed comparison between the piior art commercial
compound diflufenican and the closest compound in
this new class of herbicidal compounds, the
correspondingly substituted 2,6-isomer, shows a

30 greater herbicidal activity against important
representative grass species, Echinochloa crusgalli,
and broadleaf species, Beta vulgaris, with an equally
low action against the cereal species, Zea mays, for
_the 2,6-compound. A number of other compounds in

35 this new group of herbicides exhibit yet greater
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Brevibacterium Reported in Journal of Fernentation - Technoldgy 51,
393,(1973) is a ‘nethod for causing a yeast of the genus Torul'opsis to
elaborata optically 10 active L-a-hydroxyvalerianic acid and L-[err]- ~_
hydroxylsocapr0|c acid fromJ[err]- hydroxynltrlle Japanese Pat ent
Appl i cation Laid-open No. 56086/1986 (JP=A 61- 56086) di scl oses a

t echnol ogy enpl oying a m croorgani sm of the genus Corynebacteriumto
convert glyconlﬁﬂﬁkyltzuihan ithifenicanroatrEbneRGBnohydrin to the
correspondi ng g@fggs gﬁmwﬁgggafaégngpéamggcat|on Lai d- open
No. 84198/ 1990 (Jﬁ’A—Z 84198 scl.oses a net uci Lng an
optical ly active [er ACIR%H ¥knYP?rEﬁﬁ??@$ 1nven£69pe958§&§ﬁ
[ err] - hydr oxyni tddngound nepnshefgene?dl faimudbarDani sm bel onging to the

genus Al cald genes, the genus Pseudononas, the genus Rhodopseudononas,
t he genus Corynebagterium the genus AC|netobacter the genus
Baci |l us, the genus Mycopacteriumithe genus Rhodo- coccus, or the

genus Candi da. Japaneg€ R Application Laid-open No. 40898/ 1992

(JP- A-4-40898 d ) ot for converting a- hgdroxy-4- -

met hyl t hi obutyronitril 6 a- hydri¥®K. 4- net hyl t hi obutyri ¢ 1)

-4- acid by neans of a m croorgzr+NRY bel(OHB? h génus :
Caseobacter,, t he genus Pseudononas, the genus glca g€nes, the genus
Corynebact €r'i um the genus Brevi bacterium the genus hbcardia, t he
genus Rhodo- 5 coccus, or the genus Arthrobacter. In those
processes |nvolvinm¥hd@hoorgan|sns t he product carboxylic acid
usual ly forms a patdp i‘\dzé@nwean oxygéﬁpbﬁdﬂﬁlpﬁ{m‘oaltéthen for the

puypose of isolatg a ox% hc acid fromthe sal he salt
chrd

i it 10  treat ecﬁw’tg?P’éﬁs%’&Fﬂ §uﬁ gﬁggﬁ%f’ PEEN, AP PT an 2 uric
acid, the aﬂynnl¢wn§ﬁdéarny1egponpung to the

R2 represents a hydrogen atom or an alkyl group;

q represents 0 or 1;

R3 represents a hydrogen atom or an alkyl or alkenyl

group; _
20 the or-each group X independently represents a
halogen atom or an optionally substituted alkyl or
alkoxy group, or an alkenyloxy, alkYnyloxy, cyano,
carboxy, alkoxycarbonyl, (alkylthio)carbonyl, '
alkylcarbonyl, amido, alkylamido, nitro, alkylthio,
haloalkylthio, alkenylthio, alkynylthio,
alkylsulphinyl, alkylsulphonyl, alkyloximinoalkyl or
alkenyloximinoalkyl group; n is 0 or represents an
integer from 1 to 5;

25

the or each group Y independently represents a
30 halogen'atom or an alkyl, nitro, cyano, haloalkyl,
alkoxy or haloalkoxy group;
and m is 0 or represents an integer from 1 to 5.

In general terms, unless otherwise stated
herein, the term élkyl as used herein in respect of a

35 radical or moiety refers to a straight or branched
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acid used, such as ammonium chloride or anmonium . . sulfate, is forned.
Thus arising are problenms com parable to those nenti‘oned in

connectiogn with the 15 technol ogy using sulfuric acid as a catal yst. -
SUMVARY OF THE | NVENTI ON It is, therefore, an object of the

pr esent . I nvention to provide a nethog &f producing carboxylic 20
aci ds which does not give rise to byproducts such as anmoni um

hydrogen sul f at echain radical orAmetiletry.objsarittaodlyt hen iadkyil imoiesyt o
provi de a t had of .produyci r 9§X|.C1994 ' Its.a
easy and expedi eﬁgsr &8%e tg’f lét ﬁe%q't?s%g)f% arrérfo m%ﬁhﬁpﬁgl J‘Egtl.il
A still further chrbon eftomse i @ @nefwraesd talkyl moigty iR annethvd of

produci ng car boxyli ¢ .36 hCh d Shethyl group and a preferred alkox
5 conduc?s\%é Fo%gg:fiea\gtlly\cl'e ufn} [ zyat igon os% t he arrxl)mni a and Y

catal yst suBstan®eiety is ethoxy ¥y iSfRERIALIYDF BeENP¥¥sent invention did
i ntensive research topmeydldtHerisawab Betthiddspéci piodtibat when
the hydration of pitrites wth the aid of i croorgani ngd_.
el ectrodi al ysi s ¥PeN&Y 31\#3'1 or @&ﬁiﬁ’ﬁaﬁ’iﬁ’fp cHt b W&'&aé\%‘?figgcgﬁlgg
produced wit hout optiongildiyngubsss tutdsl/priricssbstituent agnovwpanwhighogen
sul fate. They haye a 4 ngl | dfoséNvention.

e ;5%%%{%0% ﬁéiﬁggmﬁ% $t@be dfos

The nethod of pro g ca [ accordance wi,t h this
invention, tRer efysEonagiigy |mployed in H‘%a‘?%‘b%’y??’&eﬁﬁ_i fsBiPSHABY di ng
rs]t gp tcorrpr1 |5 si ng cqmtpdgﬁ{dg,t tdry o Sﬁﬁéltxﬁb@igﬂa:@tﬂgngaﬂl Sﬂbhnap_ahbeuaﬁs

ydr at - ing . nitriles:or reparation deriv. m Q-

organi smto act Gr?or?'"glrﬂetnrcﬁ é%bf%f’?aﬁtﬁ%’éﬁ’a%/%?gf‘égé’?' pdfsiktefice,

penetration or other property. Specific examples of

~n . -

such substituents include halogen, especially

15 fluorine, chlorine or bromine atoms, and phenyl,
cyano, amino, hydroxy, alkoxy and (alkyl)amino
groups, alkyl groups suitably having 1 or 2 carbon

~ atoms. Preferred substituents are halogen,
especially fluorine, atoms. '

20 In general terms, unless otherwise stated, as

"used herein the term halogen atom may denote a
bromine, iodine, chlorine or fluorine atom, and is
especially a chlorine or fluorine atom.

An alkylamido group may have 1 or 2 alkyl

25 groups, for example the group -CON(CH3)2.

Preferably Z represents an oxygen atom.

Compounds of general'fbrmula I in which R
represents a hydrogen atom have been shown to be very
active in combating undesired plant growth.

30 Preferably R>
methyl group, so'that, when q is 1, -(CHRz)q-
represents a methylene or ethylidene group. However,
q is especially 0. :

1

represents a hydrogen atom or a

Preferably R3 represents a methyl, ethyl or

3
35 allyl group or a hydrogen atom. Most preferably, R
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the corresponding ami de which is then hydrolyzed in: ‘the presence of a

base to the correspondi ng carboxylic acid salt or (b)- provide the
correspondlng carboxylic acid 20 salt and (2) an electrodialysis step .
conpri sing sub- jecting the carboxylic acid salt formed in the carbo-
xylic acid salt providing step to electrodialysis to provi de the
correspondi ng carboxylic acid and base. ~ 5 - The nitrile nentioned
above includes but is not mted to cyanohyd n congounds. The
‘microorgani sm  ¥eP %aQﬁh %ﬁ?rﬁf?ﬂt Fiasme EOPBr is not

limted to nicroorganﬁmﬁtdhﬂyymﬁhg]dr)é&mhggnusp X 1ndependent1y

ggg;ms Baci | rﬁgt ozt %e genus &%ﬁm%b g%p%ﬁ{]#fléagtﬁ%gﬁige 'used the

i ncl udes aIkaIi|ﬂhkﬂr¥ﬂRhQ§aﬁkﬁprkﬂﬁwgfom: an 2 HePXy gheuplectrodial ysis
can be typi cal | y é‘@édﬁfi &r %éﬁﬁo J Téh 818y ECEoEh 2! ¥§ﬁéc§8ﬁ9‘ ﬁb'&ﬁyﬁ

bi pol ar nbrane an one i on exchan rane Sel ectéed

from cation exchéﬁ'gée%r e?né%a]o‘?a]émlorﬁ’é%’:?ian%%efgrablﬁeﬁbF&H@§°alk¥l
The above productaray qy GCénel omythyl tcj‘Mup,’LOespeoimllyea(ﬂi'mlabtb-of

recycling the react he_strain of
m cr oor gani sm or e dh% Q#g‘*@# epar antl-'%én) éd t%%?%&‘% ?gug pon the
nitrile to the hpedkaiygarkenyl greuri e¢ﬁm¢cmbly methgaybexybnwlaca@ sal t

provi di ng sh@p,(g@kfytﬁyaégybgﬁyl kEctéoPesigp1or extracting the amde
into an organic so] vent. fromthe an1 e-containing reactiqn mxture

obt ai ned by per mSHHFRIRCAFRARNL oraki RPLLP (IRPYRy oRN 2l kYiPHé dBr epar ati on
derived therefrogioumcltespunidlly dimethylanido, (&h alkelethdbr groap,st ep

for- concentrati ngg_ﬁaqm’zl ]%fqgéé%&ﬁeﬂng?cgﬁg%%{lfghggﬁlp 9@&{%} am de or -

carboxylic acid sa alne f
especially methylsulphonyl, an alkyloximinoalkyl

15 group, for example (l-ethoxyiminoethyl), a haloalkoxy
group, preferably a fluorocalkoxy and/or a halomethoxy
group, preferably a'trifluoromethoxy-group, an
alkenyloxy group, for example allyloxy group, or a
cyano group. '

20 Preferably n is 0, or n is 1 or 2 and the or

~ each group X independently represents a halogen atom,
an alkyl group, an alkoxy group,'a haloalkyl group, a
haloalkoxy group, a nitro gfoup, an alkenyloxy group,
an alkylthio group, an alkylsulphonyl group, an

25 alkyl-oximinoalkyl group or a cyano group.

" When n is at least 1, one substituent X is most
preferably located at the 3-position, and is a
fluorine, chlorine or hromine atom or a
trifluoromethyl, cyano, trifluoromethoxy or ethyl

30 group. _ _

Most preferably, xn represents a
3-trifluoromethyl or 3-cyano substituent.

Suitably, the or each group Y independently
represents a halogen atom, especially an iodine,

35 chlorine or fluorine atom, an alkyl group, especially

PS21002
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strajn of m croor gani smor -the preparation derived: - fherefrom.to act

upon the nitrile, or a reaction mxture cont ai ni ng t he product

car boxyli«c acid salt as obtained 25 'by hydrolysis of the amde, (6) an .
anmmoni a recovery step - for recovering the anmoni a byproduced in

car boxylic acid salt providing step_(&). (7) a step of utilizing the
-7- recovered ammonia as a nitrogen source i-n a nitrile

production line,néBvR CRArROXYSI §rasd X i 0 : for,gxtracting
t he carboxylic J%id ¥nfo an, o anfc anS ggﬁggﬁtaf§g2931#?§1ﬁggnﬁgntaining

the carboxylic RFRECHAILYErikluPrametBY fedannadkexyr 8FCMPysi s step (2),

(9) a car boagpeciariyl nephory| ngrsachaloalkong’ girop,! kdpecially
carboxylic acid ég?k%§§%§%§%$$§ sol vent, respectively, froman organic
phase or |ayer aS provided I %Fboxylic acid extraction step (8),

(10) a stepdof recycimrprefierably vepmesents| 9gnil,s@paraBgdmastcar boxylic
acid separating pref 69)1TQ9F seuse as an extraction solvent for
carboxylic acid %&?r%ﬁf%%ﬁ st ep ?8) or am de extraction step (4),

(11) a step of reusi nBFEHRTBRLE RotFel/ i AT M is 3| apd, §Reagyrsoup Hep (2) as

the base for carPepiéséntsid hdbogefidhtoft O¥irdangyahen mbkhyandy 12) a step
of subjecting if hgranngﬂignlcarbox§late.gr duce |ndFarmT%g|c acid
salt providing steh #"B PR EL) FTBYRnaRfer 28cEi BF i ARd at Hase.
20 _ 10 @R EF DeSCR@PTOgRN GREIRE DRAW NGS - The present
[ nvention is now desopiffgrithy, wheflChaik: abC18hERCE DRHAGITYLR, WhEr e
necessary, to the " Tacconpahyl ng dramﬁngg, ereiy Fig. 1
is a flow di agr FHRFEEHIKAND| *t oFheafpBosiBion.xy|ic acid production
technol ogy according wiweah® is at 18u88tpOnthaee are suitably
' substituents Y at the 2- and 4-positions. When m is
15 at least 2, the substituents Y may be different but
are preferably identical.
In certain preferred compounds Ym represents
4-fluoro. _
In certain preferred compounds Y_ represents
20 2,4-difluoro. _ . .
~In certain prefefred compounds Y_ represents
2-fluoro,5-methyl.
In certain preferred compounds Y _ represents

m
3-fluoro.

25 In certain preferred compounds Ym.represents-
2-fluoro. '

In certain preferred compounds Y_ represents
4-methyl. _
In certain preferred compounds Y_ represents
30 4-trifluoromethyl.
In certain preferred compounds Y _ represents
2,4,5-trifluoro or 2,3,4-trifluoro. ,
In certain preferred compounds Y  represents
4-chloro.
35
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Fi'g. 2 is a flow diagram of anot her exanpl e of E ' et
-8- " carboxylic acid production technol ogy accordlng to the

i nvent i on. DETAI LED DESCRI PTI ON OF THE | NVENTION 5 -
FNitrile] - The species of nitrile that can be used in the
practice of the present invention is not_pqrtlcularly limted but can
be liberally selected froma broad range of -conpounds. The nitrile can

b |
Cuner ain R 7" Topr B siek et praRar ke aidlle W A@RREGTC0

hydr ocar bon gr oup, 3adimedinytli.c hydrocarbon group, or a het erocyclic

group, which group rmy:nh%\é%&tm | $aelredita c ompcuH iv Usidprddentitrile
i ncludes polynitriles. Thus, t he allphatlc hydrd%arbon group,

alicyclic hydrocé&rsdano- group, aromati ¢ hydrocarbon group, or
het erocycl i 6 group In dertaﬂhIpnéﬁantdd)abmpdunﬂsﬂn ;pcnm)but may be a

bi - or mul tival nq! ﬁggi Y car bon
group nentioned above(ﬂ'?(yq' |nc S rG"'scaa‘l}:rea t;g.nh g’!r ocarbon gr%{ijgs and
unsat ur at ed compdnosts ledh tdveo v entipn o) fox %ﬁ%ﬁﬂkﬁ %ohnalnlng 1

to,about 12 car bamiskPEp i @rlefa@faaazy ik (e AN hydrogdh 11 such as
met hyl, ethyl, propy o) % , butyl, t-butyl,

| SO
pentyl, hexyl, o@Xist dét eynt éﬁ?re%mlﬁr{ﬁ%?eaﬁp‘éoﬂ?%ﬁﬁpﬁg 2
to about 1210 uﬁa@xmrbratlmo & umterdtvdd 0 | ncluderapenyl

| sopropenyl,  2- but%ﬁ%idégf:Stégégiéﬁmé¥£%”¥%§§§:of the compounds of

general formula I and mixtures thereof in whatever
proportion. It will be further appreciated that one
stereoisomer may have a greater activify than another
15 stereoisomer of the same compound or than a mixture
of the isomers.
The compounds of general. formula I may either be
~ prepared by reaction of an appropriate '
phenoxypicolinic acid derivative with an appropriate
20 aniline or aralkylamine (method A) or by reaction of
' an appropriate 2-halo-6-pyridine carboxamide
derivative with an appropriate alkali metal phenolate
(method B). Such methods constitute further aspects
of the present invention.
25 ' In accordance with method A, a compound of the
- general formula I wherein Z represents an oxygen atom
is prepared by reacting a compound of the general
formula II with a compound of the general formula III

35 3 HRsN_‘CHRZ.)q‘QM (1I1)
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containing 2 to about 12 carbon atoms, such as ethinyl, © «. 2-propinyl,
etec.; and al kyl ene groups each containing 2 to-about 12 carbon atons.
Thefa!icyclic hydr ocar bon group includes cycl o- 5 al kyl groups each -
containing 3 to about 10 carbon atons, such as cycl opropyl, '
cycl obutyl, cyclopentyl, cycl ohexylL, gcycl ooctyl, etc. and the
correspondi ng cycl oal kyl ene _groups. The aromatic hydrocarbon group
includes aryl gronwesefRcR con@aln?nggé tg aﬁauy l4rel@s deZhibhed at ons, such
as phenyl, naphthyl, etc.Ran P Bndi ng_aryl ene groups.

The heterocycl i c2RF6Rip ?H@IEdE?pﬁﬁﬁﬁPBEyEIiEav ng 9538 Bps each cont ai ni ng
atlieast one h$Lero atne) sehedhgdgroup Lfmay1anmngbmytbeganhadpggen and

sul fur atomns. e 15 e N« i g heterocyclic
(het er oar omati c) ﬁ?%Up g %%égﬁxg % bghﬁ?ﬂe”8¥ SsBQcﬁ%@ Yo %b, or a ?used
or condensed hetehboythecaemupanTadkoxy grﬁ&?eré@}@ﬁb@Yg up BEPX¥hcl udes

but is not Ilrn t t hine f tol ;
pyridyl, 20 g%%%?ﬁa ?%F%?ky Bir aybroﬁﬁ b2 fhe %ﬁh@@dllﬁaﬁmula

n eri dino,

mor phol i no, nnrph%f?ﬁy er&upnapépesexts an a 1p$% &%p & SH¥Rent ed
by R may, in turgf hﬁéeformulasuch substituents as halogen atom hydr oxy,
al kyl (e.g. Cerr] alkyl such as nethyl, ethyl, propyl, isopropyl,
25 etc.), aryl (e.g. (Jerr] aryl suclh as pheny 1 tonI xylyl,

chl or ophenyk® et hoxyphenyl, naphthyl,
C[err] al koxy such as nethoxy, et hoxy

etc.), aryloxy (e.g. Q§
etc.), mercapto, alkylthio (e.g. (er
ethylthio, etc.), arylthio (e.g. C6-14
et¢?), carboxy, ester (e.qg.

ether -al koxy (e.g.

ch as phenoxy
quch as met hyl t hi o,
arylthio such as phenylthio

15 The process variant A may be carried out in the
presence of an inert organic solvent, for example
dimethylformamide or an aromatic hydrocarbon, for
example benzene or toluene, or a halogenated
hydrocarbon, for example dichloromethane or an ether,

20 for example diethyl ether, or an ester, for example
ethyl acetate; suitably at a temperature in the range
0 to 100°C. Conveniently substantially equimolar
amounts of the reactants are used. It may be
expedient, however, to use one reactant in excess,

25 suitably the amine/aniline.

When L represents a halogen atom the reaction is
suitably carried out at a temperature in the range 0
to 50°C, preferably at ambient temperature, and
suitably in the presence of a base, for example

30 potassium carbonate or, preferably, an amine base,

' such as triethylamine, or excess amine/aniline
starting material.

When L represents an alkoxy group, the reaction
is suitably carried out at a temperature in the range

35 0 to 100°C, preferably.at the reflux temperature of

/
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5 CJerr] al koxycarbonyl such as nethoxycarbonyl etc. and CIerr] S 12
acyl oxy such as acetoxy etc.), acyl (e.g Clerr] acyl: 'such as acetyl
benzoyl, ,etc.), am no, nono- or di- substituted am no (e.g. nono- of
di substituted Cerr] al kyl am no such as net hyl am no, dinethylanino,
etc.), 10 and nitro, anong others. TRe9nanber of substituents may

for exanple be 1 to about 4. The aliphatic nitrile includes
but is not the ntezctionsmediuvnedand dnsther absenget ofl @ bassh
containing 2 10 fngardede @Rrrﬁa{,eba capLYeal it ¥tnTeROWitHWS Such as
acetonitrile, proproni tyronitrile, isobutyronitrile,

val eronitrile, SOlvemgovalﬁrénﬁPlVPEt éFcutlééﬁﬁﬂat§HQ$|%1Hﬁ9Q5 such as
melonitrile, adipepiinyl So1@kAt: i8n€henfoktr sudtable type df eplstait as
acrylonitrile, nethacrylonltrlle allyl 20 cyanide, crotonitrile, etc.).
The allphat?c ni ¥Pi pEe-. further includes conpounds of the fornula RCOCN
(R has t he sanewneani.ngepsredehtscd gerompnbdE’ dthe) genertalasformula
pyruvonitrile. he_a e ri r exanpl e,
25 nitriles eacR” 88n9a?nbasZ gfohkg P&igbatgHa F@%fﬂﬁgy B
cyclopentanecarbsuffmclentcyelsﬁékéﬁeéaﬁﬂéﬁ@tﬁqn@atl°n° etc.).

The aromatic nitrile ppekudgp1hul, reprekent® ae¢hlorine acM BT Ca
nononitriles_such as benzonitrile, o-, m, and p-chl orobenzonitrile,
o-, m, and!p-f| B8FBEEY grouUP. nitrile, o-, m, and p- ni trobenzonitrile,
o-, m, and p- 5 tghuhecoedance awith setihcid &, olfewanpaund of abiheo-
nitrile, [err]-n r EE%ﬁ Qﬁ%, mati c
dinitriles such egggggakékkgrl[% Qh Qﬁ@?@éﬂfééﬁnﬁ%?ﬁn gen atoh

t erepht hal oni tri fie, panpngedthyrgeaﬂﬁéng a Q£ﬂﬁﬁ%34:9ﬁt?h?ég?Qﬁ¥%%r |

includes aral kyl giQURa Iv with a compound of the general formula:

15
<i} (IV)
- 0—NR3——(CHR2)q‘<5
20 .
n
R V)
25 1 .2 .3 e
where R, R, R7, q, Ym and xn are as defined above,
Hal represents a halogen atom, and R represents an
alkali metal atom. _

Suitably, Hal represents a bromine or,

30 especially, a chlorine atom. Suitably R represents a
. potassium or, especially, a sodium atom.

The reaction variant B may be carried out by
preparation of the alkali metal phenolate from ;he
phenol and an alkali metal alkoxide such as sodium

35 methoxide, followed by treatment of the phenolate
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10 containing nitrites such as phenylacetonltrlle p-

hydr oxyphenyl acetonitrile, p-methoxyphenyl acetonitrile, " ‘and so on.
The sheter.ocyclic nitrile includes nitriles each having a 5- or .
6-menbered ring containing at |east one 15 hetero-atom selected from
anong nitrogen, oxygen, and sul fur _agqga_ring nenber, for exanple
nitriles containing sul fur or oxygen as a hetero-atom such as

2- thio- PhGRER! Qoghbgthﬁtlaﬂgr Q&htl'inbll‘ir %En%untmotfr I:le%s:tcé}{t 1v,
taining nitrogen as a hetero-ato

as 2-cyano- P i ne, -

3- cyanopyri di ne, SH1§9§ﬁBp?F|éPnGleU9§ﬁé-temperaﬁ?Fﬁ?l @#éﬂﬁi%MHldlne
ﬁtf andlfused ﬁﬁ&&&g%&;ﬁhh?‘c :wrll.th ai bbplpesc w@alq&tﬁﬂwr?swd:ﬂprcmg The
eterocyclic r.Lle_fur nglu S t RCOCN
(R represents a ﬁBﬁ@F&gﬁcF'Pcpé' d‘§r}}‘e §'6‘c% % Q: %f él‘gl‘ié
isonicotinoﬁitrlhydrebarbon, such as xylhmenlﬁﬁId;snxwhﬁduinMﬁmﬁaaﬂ |phat|c
hydrocarbon, al | guelh E%QE?&TJ&%% k%”atz' ©s50 168.

- 12 - hy drocarbon A&t er ocyclite nmoiety represented by Ris
substituted |ncludes Aﬂ@ﬁr@%§#meé¥ égﬁh6ﬁﬂ9§HQP B cowdgRau AL aiRa

cyanohydr i n. conpguedn &aea@swyadc@ loF an ald@UEOWEA] HirEidey Her
menti oned a- anlnonltrlles uch an1noac onitrile
a- ami nopr opi oni t FFAEP 1g so lu“hﬁWﬁEB%Fyr&miﬁ' ry sqlvelit, such as

[err]-am nodltri Idﬁmﬁ:&nqﬂfmm&mlde, saditadylo@Etben relevatad.
The cyanohydrin cI r
TR y C%ﬁ’%%ﬁf’ d temper A

Sthe
[ err]-cyanohydrin nmpounds, conpounds. The carbon
nunber of such aI@WQWOW¢Uﬁn¢m 50 C & Qnrﬁﬁﬁﬁﬁﬂﬁem%% 2 to 18,

gr g;gagﬁly)ér?nt 80 al&)t&ﬁéx%%%’%igr‘ﬂé dHrQ:fJ.@diQhM: ai’ﬁ)lﬂhe? ﬁxﬁb&-(zjnc? of\ ax]:x . The
formula (la), m%kall m car rH%te, for examplerggﬁghmo the to omnng
15 potassium carbonate, followed by treatment with
cuprous oxide and/or copper powder in an organic
solvent such as dimethylformamide or quinoline. The
A reaction may suitably be carried out at a temperature
in the range of from 20 to 150°C, conveniently at the
20 reflux temperature.

Compounds of the general formula II may be
prepared from corresponding phenoxy-substituted
picolinic acids by standard methods for the
preparation of, for example, esters using, for

25 example, alcohols and acid catalysts or thionyl
chloride, or of acid chlorides, bromides, anhydrides
or mixed anhydrides, using, for example, thionyl
chloride, thionyl bromide or acetic anhydride. The
acid compounds themselves can be prepared by standard

30 methods from chloropicolinic acid or ester thereof.
Chldropicolinic acid, or ester thereof, may be |
prepared by the method described in J. Pharm. Belg.
(1980), 35 1, 5-11.

Compounds of the general formula IV may suitably

35
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15 [err] wherein Rlerr] and Rerr] may be tThe sane or different

and each - represents a hydrogen atomor a hydrocarbon’group whi.ch 20

may e substituted, or Rlerr] and Rlerr] may jointly forma ring ine

association-with the adjacent carbon aton provided that where Rlerr]

represents.a hydrogen atom Rerr] does aoijy - represent a hydrogen

atom and vice versa. The hydrocarbon group or groups

represent ed by e ;E{epa:]re@.nﬁy%ﬁra:]aambguesamdthba sobshatuesiedgrfoap or

groups wa C e fi

hydrocarbon groJé% §%$ 8§ % g 82 b?oéﬂg ggﬁgrii”%o§hhﬁgi IT
armm@IIEIh?ﬂrUeacbbngganuppPQQPNéﬁFPéMe§uh§ﬁé¢H5@ﬁore in

the def|n|t|on ofn ﬁifﬂg SPeaﬁﬁﬂg ﬁﬂ@ﬁthtﬂeﬁhlBLQUB§r§alne carBy¥ydred
herelnbeforﬁ for these hydrocarbon Preferred exanpl es
d

R[2F 14 ¢ﬁ€+ﬁﬂ§1HSt°Sngye gS“SFE&IfSFBHﬁé of 1 to about 12

of Rerr]

carbon atons (preferably Cerr]), alkenyl groups of 2 to about 12
carbon atons, al ki nyl groups of 2grto about 12 carbon atons,

cycl oal kyl groups of 3 to about car bon atons and aryl groups of

ve been mentioned in the

groués guch as phenyl net hyl ,

-6 to about 14 carbon atons, allrg;
ral

~definition of R but also C[err

2- phenylethYI 1- . phenyl et hyl , 3%p | propyl, and 4-phenyl butyl,
anong Ot her s. The abov&9%enti oned ring which is
optionally 15 formed by Rlerr] and Rlerr] in association with the
adj acent carbon atomyi ncl udes cycl oal kane rings of 3 to about 8

carbon atons, suth wWBichcRopr Hpy}l angydi gpe ws defdned above.pentyl
cycl ohexyl, CyC'@BﬁBBMhdsaBQ QBQhQQ&tW& may be preparedl sy

Lere]- Cyanohydrlgogse %ggnaay%ec ni EQFE%S% picolinic acid.

15 . The compounds of general formula IV are believed
to be novel, and so may be considered a further
aspect of the.present invention, together'with their
preparation. _

The amines/anilines of formula III and the

20 . phenolates of formula V are either known or can be
prepared by conventional techniques.

Compounds of the general formula I prepared by
either method A or method B above may readily be
converted into other compounds of formula I by

25 standard techniques known to those skilled in the
art.

Compounds of the general formula I wherein Z
represents a sulphur atom are suitably prepared by
reaction of a compound of the general formula I

30 wherein Z represents an oxygen atom, with phosphorous
pentasulphide under standard conditions, for example
by heating, suitably under reflux, in the presence of
an inert aromatic solvent, for example benzene, '

toluene, pyridine or quinoline.
35
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20 aliphatic a-cyanohydrins such as hydroxyacetonitrile, I : AR

| actonitrile, acetonecyanohydrin, 2-hydroxybutane- nitrile, '
2-hydr oxyr- 4- met hyl t hi obut anenitrile, 2-hydroxy- ' .
2-nmet hyl butanenitrile, 2-hydroxy-3-nethyl butanenitrile,

2- hydroxy-3-butenenitril e, 2-hydroxypentanamt4ile, 2- 25 _

hydr oxyhexanenitril e, 2-hydroxyoctanenitrile, etc.; alicyclic
.a-clyanohydri ns such ago@powtidexyf the genedalheCcmmdAretDwHerein a

cycl opent anonecyan dgi n : - - - 14 -
cycl ohexanonecyaﬁgﬁ%’r ?n?egtrce.s;ené:r?d a2 c?r]r'aktyilgxal-mlnoalkyclyaon%hydri ns such as
mandel onitrile, 2lkpaydeximinoalkylpigaiepmh@rehanitahly prrRParednin

ydr oxy pt opaneni e pTo i Hathr,) BoX Sxeuife, S wekcticn of a

ydr oxypropanenitrile, 3-hydroxybutanenitrile, .3-

hydr oxyhexareni t FPFEPSZ’W'@@%@%&%& fgRresents an,

3- hydroEyASTphennuwa(l?&!Wﬁﬂym lgroupoEprotdmple an acetyl grdihpe,

y- cyanohydrin co nd _i Ryt i t_ . | L0 € - .

4- hydr oxybut anen?"p#?ﬁ &n %iﬂ?y%g’%’o%xl%eexaaﬁ'e)&q 1P .anlll%%rxﬁfe%cipoxylamlne

3- hydr oxyhexanec@rbagiicr iadditdmn sahtdrtherept; suitapbnyimuEl@enitril e,

anong others.  presence of A'Grddifice! KAV Al 318l €aSlPPanh TaBESRETANCE
with the present “invention iIs q%aeneral Ic%/rscar ried out in resence

th
of water, tHE abdPE exAmRdfedeFhanql 9% ethanoly; e‘?%’f"a‘?)‘l‘?naycoﬁgo nd such
that salts of thaya¥dx§Sanine sdlndisiqsi pody!tive goresente b a-

wat er - sol ubl e. Fraom LI hiss pai nt of uiew, e to - er of -
t he nitril aﬁfy fsd‘}"lte{g’alrﬁ)laé‘ baé“i%beomasf t%\p%é,a%?éepg%%?%aﬁygg' about
2 to 12, and nor endgr ety ®to@n 2evated Joemperature, THer pexarnpled
nitrile includes (gxaAnQIpidly tdrffBrature. POUNds, particul arly a-cyanohydrin
conpounds such as the above. conpounds of fornul a $Iag, whi ch are
useful for 15 the PRIRIBRAPNGS fﬂ%r%c&‘?%&@ﬁi%’“&% BionHaYsPe |

nmore preferred nijigdllatdddndiqaun f idmtibEe convanbiynil ntechniques, for
example by solvent extraction, evaporation followed
\ by recrystallisation or by chromatography on silica.
The compounds of the invention have been found
.20 to have surprisingly high herbicidal activity with a
wide spectrum of activity against grasses and,
especially, broadleaved weeds, including Veronica
persica ('spéedwell) , Stellaria media (chickweed),

Alopecurus myosuroides (blackgrass) and Avena fatua

25 (wild ocat), when applied pre- and post-emergence.
Examples have been found to show selectivity to small
grain cereals, for example maize, wheat, barley and
rice, and to broad-leaved crops, for example soya and
sunflower, indicating that they may be useful in

30 combating weeds growing in such crops.

The activity of diflufenican has been compared
in tests with the compound of Example 24 of the
compounds exemplified hereafter, and the latter
compound appears to have certain advantages over

35 diflufenican, for example in its activity against
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25 of about 3 to 8 carbon atoms, such as | actonitrile, .1 LTt

acet onecyanohydrin, 2-hydroxy-4-nethylthiobutanenitri.le, ..m etc...’

--15 - The nitrites can be produced by the routine .
technology. An aliphatic nitrile, for instance, can be produced by
reacting an al kyl halide or a dialkyl - 13sdlfate with an al kali cyanide
such as potassium 5 cyanide. An aromatic nitrile can be typically

produced byiBd posae esfdWblabkgeapsj seaddiasosieieng iad tymiire and
reacting the resulting d wi.th copper (1) cyani de.

Among nitrile cdﬁ$bﬁﬁdssuTéineEyaﬂghﬁath conpounds’ 10 in particul ar
can be produced by a heooedinghichthe invevnhpensfurtberi priovgdesi@gen

cyanide to act Oﬂegghm dal ébﬂg@gﬁgesﬁ Eﬁﬁggﬁsghgaap%&%%n‘d“@ compri ses

per - mttin ani de suc S|un1cyan|de to act
on an al dehyde ofomtlbnelséél defAnedo3bPyet énaééﬁé’f"la tion with a(tl'yanohydrl n

conpounds can bel@&Qé“Sﬁd Exr&%etl aad a metaBQXb&e&a\mtriq ygrogen cyani de.
[ The microorgani sm or repa b deri.ved he e The
a

ni cr oor gani sm rra§°¥38°§r"1§ Fﬁ"c?" qrDprises Eéﬁ‘gﬂ‘lngn%f SRRIh P triles.
The n1croorgan|Sﬂbrhu$a 20intonassdedatdon wikdt alt mﬁaattqnq:ganrxegenus

Pant oea, (2) th%haegy%e JRCag6us r@%)ldre@et@@%%&a% udh wn

(4) the genus Bacillus genus |nona ura, (6 t he genus
Ki t asat ospoif, (¢ympn@n§eﬁﬁscpmmpﬁé¢#9n @grording % dAVent iR RSt er
(9) the genus Bejj ReirBSklide. 2Furthbtd) inhacgordancd witimies, (11) the

O o omere | 2 snyepichbhshs SRR Y HHREL B ColnadEngnis
.y : undesired plant growth at a locus by treating the
locus with a compound or composition according to the
15 invention. Application to the locus may be
pre-emergence or post-emergence. The dosage of
active ingredient used, may, for example, be in the
\ ' range of from 0.01 to 10 kg/ha, suitably 0.05 to
' 4 kg/ha. The locus may, for example, be the soil or
20 plants in a crop area, typical crops being cereals
such as wheat, barley and rice.

A carrier in a composition according to the
invention is any material with which the active
ingredient is formulated to facilitate application to

25 the locus to be treated, or to facilitate storage,
transport or handling. A carrier may be a solid or a
liquid, including a material which is normally
gaseous but which has been compressed to form a
liquid, and any of the carriers normally used in

30 formulating biocidal compositions may be used.
Preferably comp051tlons according- to the invention
contain 0.5 to 95% by weight of active ingredient.

Suitable solid carriers include natural and
synthetic clays and silicates, for example natural

35 silicas such as diatomaceous earths; magnesium
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- 16 - genus Anycol ata, (16) the genus Sacchérbpolyépbra (7Y

the genus Streptonyces, (18) the genus Nocar di oi des, - “(19) the. genus
Proui denai a, (20) the genus - Mcrobacterium (21) t he genus -
Rhodobacter, (22) the 5 genus Rhodospirillum (23) the genus
Caseobacter, (24) the genus Pseudonppgs. (25) the genus Al caligenes,
(26) t he genus Corynebacterium (27) the genus Br evi bact eri um

(28) the genus(ggff%%ééesg29$rtgﬁaﬂ?ﬂgstalcs, BQ?HQQQﬁﬁuﬁluﬁaﬂhuhhe -genus

Art hrobact er ul opsi s
RhodopseudonDnasSI¥899t€ﬁef°r exage%&saAE?HS%SB&SFand(Xﬁfmﬂﬁéld§ﬁﬁg

Mycobacterium (ZPhminium éhhaaﬂég Cgagi dxamp36) khbeigdnes, Agrobacterl um

(37) t he genus As 8) .th P I

t he genus CDCh|IBﬁBFngE§i8 %ﬁé Ggﬁ élﬁﬁga?e% %lPﬁgng% Iu%%ﬁe genus
Ent er obact es, (48&16hﬂmgsuﬂphxaathahmDManm sulphat43) syhéheddes Erwini a,
(44) the genus %&éggégﬁeéllgéﬁ}l ox:l.des Q%dQQPH%hé@rlgmgﬁ%nﬁp%r( 46) the

genus Gordona M Croor ganfr's have | east one enzyne
among nitrile hydlumaseumhschlpgtteﬁe edepentsonfort P¥§UPAG CRHFN &g o

am des, am dase Eﬁmhuks hBQuQ@AY%dC@?nthetlc yeklinag &mzdeacatmpmr boxylic
acids, and nitril ase .enzy convertin Ltriles to
carboxyl i c aC|ds°°umar°nﬁhF$5&Pth8? ﬂ%%ﬂy'ogéﬁﬁrgﬁf h &V ﬁyﬁuaﬁlty of
ﬁnéynfs 18 anpagyhbesabnuecmgmﬂqmmm¢-empwndspdmmchiqonhannksaIe 25
ydratase and a se, Zynes
possessed by - %gﬁ\uglﬁgdr waxesr,rs antdheérgg'&?:?%gcslg’g g %fc]rl eéfé;‘t a%]dg

- 17 - cosppsnnboépéaﬁﬁ@duced cases in which only carboxylic

aCldS are produced, a@ﬁl%ﬁ%ﬁ%'ﬂldﬁﬁdﬂbé¥ﬁikiéﬂﬂﬁamﬂa¥5water.
i alcohols, for example isopropanol and glycols;

15 ketones, for example acetone, methyl ethyl ketone,
methyl isobutyl ketone and cyclohexanone; ethers;
aromatic or araliphatic hydrocarbons, for example

~ benzene, toluene and xylene; petroleum fractions,; for
example kerosene and light mineral oils; chlorinated

20 hydrocarbons, for example carbon tetrachloride,
perchloroethylene and trichloroethane. Mixtures of
different liquids are often suitable.

Compositions are often formulated and
transported in a concentrated form which is

25 subsequently diluted by the user before application.
The presence of small amounts of a carrier which is a
surface-active agent facilitates this process of
dilution. Thus preferably at least one carrier in a
composition according to the invention is a

30 surface-active agent. For example the composition
may contain at least two carriers, at.least one of
which is a surface-active agent.

A surface-active ageht may be an emulsifying
agent, a dispersing agent or a wetting agent: it may

35  be nonionic or ionic. Examples of suitable '
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and parboxylic acids are both produced. Wien a strain : Of .

m croor gani sm capabl e of producing a carboxylic acid 5 or .a preparatlon
Qerhved tstherefromis permtted to act upon a nitrile, the carboxyli<c
aci d produced general ly forms a salt with the byproduct ammoni a.

The m croorgani sm capable of acting on a nitrile to produce the
correspondi ng carboxylic acid includes X 1%ut is not limted to the
foll owi ng m croorgani sis, (1) The genus Pant oea: Pant oea Aggl ommrer ans
NH 3 ( FERM sRrfagedpctdve agents (dnclpde ddeu$adiam e Gadcium

M crococcus sp. Ehite(BERMolyacrylic? 6lilds @ira 1ikhin EHlphunigenus
Bact eri di um Bacteridi um Sp. f FERM P- Ba dium s
R340 (FERM P- 2718fFidsgicthe °°n Ny AFRAUSES H%sg t§é’cﬁ‘i’1§ss H R332
(B EEEQ/ISZ; 2717), aliphBadid Iauﬁ)r&rs diBZéﬂumuddntsamnbtg lats ey RERM

- , etc 5 S q$ﬁ59 NAPRgLIra cremea
subsp. creﬁ@é'bﬂaoaflf’f’%z m%eg%% % em}’ﬂ%tasat ospor a:

Ki t asat ospor a seaad/bEOpropylenﬁznxldﬁk:fattY aqig egkexef Pilinelia:
Pilinmelia tereva QJ oégS%Qerl%%l eétfcrose or (Fantd¥r@aist Sehr onobact er:

AchronDbacter'xe 668

18 - (9) Tﬁ@n@@m@ %ﬁlﬁm%’wﬁa jethykene ride AnddRy
i ndi ca | FO 3744, lene dﬂiﬁeJr&bmmm@m o&®| tattyonas

I e Gy g iy i £ CTE
genus Acti nopol i sq:o@-'oomtllcmﬁl.spmuﬂ. ethylene oxide and/or
propylene oxide; sulphates or sulphonates of these
condensation products; alkali or alkaline earth metall
salts, preferably sodium salts, of sulphuric or

15 sulphonic acid esters containing at least 10 carbon
atoms in the molecule, for example sodium lauryl
sulphate, sodium secondary alkyl sulphates,'sodium
salts of sulphonated castor oil, and sodium alkylaryl
sulphonates such as dodecylbenzene sulphonatef and

20 polymers of ethylene oxide and copolymers of ethylene
oxide and propylene oxide.

‘The compositions of the invention may for
example be formulated as wettable powders, dusts,
granules, solutions, emulsifiable concentrates,

25 emulsions, suspension concentrates and aerosols.
Wettable powders usually contain 25, 50 or 75%w of
active ingredient and tsually contain in addition to
solid inert carrier, 3-10%w of a dispersing agent
and, where necessary, 0-10%w of stabiliser(s) and/or

30 other additives such as penetrants or stickers.
Dusts are usually formulated as a dust concentrate
having a similar composition to that of a wettable
powder but without a dispersant, and are diluted in
the field with further solid carrier to give a

35 composition usually containing 0.5-10%w of active

-
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hal ophila 1 FO 14100, etc. (13) The genus Actlnosynnena Actlnosynnena

nirdnyIFO 10 14064, etc. (14) The genus Actlnopulanes .

Act isnopukanes | obatus IFO 12513, etc. (15) The genus Anycolata
Anycol ata aut otrophica | FO 12743, etc 15 (16) The genus
Sacchar opol yspora: Saccharopol yspora rectivigula | FO 12134, etc.

(17) The genus Streptonyces: Streptonyces . "1 FO 13809, etc.

(18) The genus Nefgrdasules Mecdtded dss Udiay ERepdied M Hoveld:

(19) The genus encl a: Providencia stuart
(20) The genus MirebhetwernmlonVeRCoRRO &S t!ﬂﬂslhac(tli &R - 0-152-@m4135,
etc. 25 (21) dRhe ﬂayuseRha%%tt&fatﬁre Aplaferddiaimidgies | FO

12203, etc. The genus Rhodos |r| um odospi riJ !l umJsubrum | FO
- 19 - 3988£’r§%3 ation t r#t?é"%?éep‘gb ‘g"’f" ter sp.
BC23 (FERM 5 cBnt&iﬁl):),. Se-t7<5%w act:.v(eZZi)ng'EfmiJggthQIl&emdmmnasf

‘Pseudononas sp. E B2AF9 (FERM
BP- 3737), g 28}27‘1‘)’%55 uor escetr]%’%'ﬁlgﬁ % W@S)
Pseudononas f| uoreieese mPOifisrs RawLddnsing agentmsi Rherse-geided 1426,

etc. (25) ThargeryswAad iHiays™doid Banese Sheldd By, (Sl 10
P-11265), Al caligenés_faecali,s ATCC 8750, etc The, genu
Cor ynebact er i um IEBPPREFa bR ingna relativel) X(ﬂﬂﬂqtﬁPéﬁ?ﬁf r%ﬁé% of
Cor ynebact egoum aptike dngredient. Emulsifiable concentrates usually
' contain, in addition to a solvent and, when
necessary, co-solvent, 10-50%w/v active ingredient,
2-20%w/v emulsifiers and 0-20%w/v of other additives
such as stabilisers, penetrants and corrosion
15 inhibitors. Suspension concentrates are usually
compounded so as to obtain a stable, non-sedimenting
flowable product and usually contain, 10-75%w active
ingredient, 0.5-15%w of dispersion agents,'o.l-lo%w
of suspending agents Such as protective colloids and
20 thixotropic agents, 0-10%w of other additives such as
defoamers, corrosion inhibitors, stabiiisers,
penetrants and stickers, and water or an organic
liquid in which the active ingredient is
substantially insoluble; certain organic solids or
25 inorganic salts may be present dissolved in the
formulation to assist in preventing sedimentation or
as anti-freeze agents for water.
Aqueous dispersions and emulsions, for example
compositions obtained by dilutihg a wettable power or
30 a concentrate according to the invention with water,
also lie within the scope of the invention. The said
emulsions may be of the water-in-oil or of the
oil-in-water type, and may have a thick "mayonnaise"-
like consistency.
35 The composition of the invention may also
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(FERM BP-2353), Corynebact erium sp. B-96 (FERM P-7733), i
Corynebacteriumsp. G99 (FERM P-7734), etc. 15 (27) The. genus

Qrevibacberiunl Brevi bact eri um acetyl i cum | AM 1790, Brevibacterium-
i nperiale B-222 (FERM P-2721), Brevi bacterium sp. R312 (FERM P-2722),
Brevi bacterium sp. Q11 (FERNIP—27231 etc. (28) The genus
Nocardi a: Nocardia sp. N-775 (FERM P- 74147) etc. (29) The

genus Rhodococcus: Rhodococcus s P- 11305 Rhodococcus
sp. AK32 ( FERN BRRNtRE) odher acgl"e(éﬁ?é?ﬁée&&ﬁus IRFt /R
Art hrobact er sp.cdioumdRMpossessPndldf8pctétdidal2br fm)lcmlgenus

Tor ul [ i)
Sphaer o 65 ATCC HEHREEteE SENUEnERoHaBBEUdaERIas: Fnodopseudomonas

(33) The genus Aci netBhacfellowingcExpuples ijluskrage the imwsghion.

PBP-2451), stc. Examplé§4i EBeleenm& t’kscqbaﬁhar lzllmt:dVBEGCb&@IIHﬁéJr’chp ACT77
(FERM BP- 2352), etc. é ﬁenus Can gﬁ da Lr.o j.calis ATCC
20311, et cthe prep§g Fl?ﬁe ge g&ie8d szQHﬁ%ﬁﬁntlnctus JCM
3204, etc. materlalsThendIEkampgesianltmpaNZEUﬁ thet ippnaEtion 10

nitrile to producgl%aﬁ850ﬁ§§ §§n§eﬂgrai‘%%fdw¥ Ugf Qﬂh.struc wrdiot

limited to the f® ani sns Crococcus:
M crococcus sp. wété ¢eaERirRed by ma§$2§PGQQﬁPSC°PY aq )3°ﬂﬂ¥gﬁﬂﬁﬁ

Bact eri di umg Bac%?&hgi&”hSp R341 (FERM P- 15 2719), Bacteridium sp.
- R340 (FERM P-271 (4 The genus B c |l us, BaC|II . R332

(FERM P-2717), Prepapat
BP-4935), phenoxy)picollnate

A solution of sodium methoxide (from 1.3g sodium
in 20 ml methanol). was added to a solution of
15 3-X,0{,{-trifluoromethylphenol (8.99) in xylene
(50ml). The solvents were evaporated in vacuo to
give the dry sodium phenolate. Pyridine (25ml) and
~ xylene (50ml) were added, followed by cuprous
chloride (1.5g) and the mixture heated to reflux. A
20 solution of methyl-6-chloropicolinate (8.Sg)Iin
xylene (50ml) was added dropwise. The mixture was
refluxed for a further 14 hours. After cooling, the
mixture was poured into water (500ml) and acidified
with dilute sulphuric acid. The xylene layer was
25 separated and the aqueous layer further extracted.
with diethyl ether. The combined extracts were
washed with brine, dried over anhydrous magnesium
sulphate and evaporated. The residue was purified on
a silica gel column using 5% (v/v) diethyl ether
30 dichloromethane as eluant to give the title compound
(7.4g) as a yellow solid of melting point 43-44°C.
m/e Theory : Found 297 297.
Theory for C,,H,,0,NF, : C 56.6 H 3.4 N 4.7%
C 55.6 H 3.4 N 4.8%

Found
3s

I
H%BﬁmRThwd

S TR



ce f"

etc. (20) The genus M crobacterium M cr obact eriumf I'O\zum | ARA.£20
1642, etc. (24) The genus Pseudononas: Pseudonbnas sp:-"SK87 (FERM
P-11311),, Pseudononas chl ororaphi s B23 ( FERM BP-187), Pseudononas sp.
PS1 ( FERM BP-188), Pseudonpbnas sp. MY-1 (FERM P-9174), etc. 25

(25) The genus Al caligenes: Al caligenes sp.18G6-2 ( FERM P- 11276)

et c. (26) The genus Corynebacterium Corynebacterium

- 21 - nitril opinié Lag wPEEh®E 489, géeyatbsotrmul anXspishied’in

(FERM P- 4445) , ter N- 774 Ped44 etc.

(27) The genus SRt s, ‘%&é?/|%ﬁ%?%%|g§%rrﬁéréi fpthod ot §15: ) ( FERM
P-2721), Brevi bammpulnsip R312 ( FERM P- . 2722), Brevibacterium sp.
C211 (FERM P-2723), etc. (28) . The genus Nocardi a: Nocardia sp. N-775
(FERM P- . 4447), etc. (29) The genus Rhodococcus: Rhodococcus
rhodochrous ATCC 10 33278, Rhodococcus rhodochrous J-1 (FERM BP-1478),
Rhodococcus rhodochrous | FM 153, Rhodeococcus erythropolis I FO 12320,
Rhodococcus erythropolis IFM - 155, Rhodococcus erythropolis AK 3132
(FERM BP- 1040) , - Rhodococcus sp. s-6 (FERM BP-687), Rhodococcus sp. AK
33 15 (FERM BP-1047), Rhodococcus rubropertinctus JCM 3204, etc.
(30) The genus Arthrobacter: Arthrobacter sp. HRL (FERM P-11301),

Art hrobacter gl obisforms |FO 12138, Art hrobacter aurescens | AM
12340, etc. 20 (36) The genus Agrobacterium Agrobacteriumradi obacter
SC-C15-1 (FERM BP-3843), etc. : (37) The genus Aspergillus: Aspergillus
ni gar JCM 1925, '

;__,__—_————————‘—‘—_
mBﬁquTWm

"
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2261,
5473,
2074,
genus
genus Ent erobacter: Enterobacte
(42) The genus Xant hobacter; Xa
(43) The genus Erwi nia: Er¥inia
(44) The genus Citrobacterm Gt
P-12390), etc. (45) Fhe g
P- 12390), etc. g (46
JCM 3204, etc. 15 9
accession are available fromln
the mi croorganisnms with A nu
Col'l ection (ATCC), the m
Culture 20 Col | ecti on, sti
University of Tokyo, the nkcroo
Research Center for Pathogenic
(1FM,
of M croorgani snms, The
The

etc.
etc.
et G.

LY
Q

25
m croorgani sns W th FE

Nati onal Institute of Biosciqgce

3}
Z

—19_
Table 1

and the m croorgani sns w
I NS

Fusarium Fusarlun1sp MY-3 (FERM P-

I
I

sp. MC1270
t hobact@r {
ni gr @ |
robacérgf E
génus Aereengn
X The genus
The m cr
qtitute for
nmbers from

croord%nbsns
tlute @ Hogt

rgam owiet
Funglza
th JCM

titute for
F
and Human-

=

(Calc.
Found)~

Elemental Analysis (%)
(Calc.
Found)

(Calc.
Found)

No.

Example

HH Tox

A
M nunbers ha

7
|

u
a
G
0
F

a)

aY

h

Avus JCM -
VAFFOZ- & 5 5 0435, Setd.
ndi | NMCERE6R5 & 10 N ( FERM
P .
br dona: Gor dona rubropertinctus

br gani snms Wi th | FO nunbers for
br ment at i on,

hi t h &AM neimber & fr 0@

e

(38) The genus Penicillium Pen|C|II|un1crysbgenun1EFO 25
(39) The genus Cochl i obol us:

Cochl i-obol us‘ nt yabeanus OUT
22 - (40) The
9188), etc. (41) The

(FERM P-12801), etc. 5
1204, etc.

-

Aer onbnas sp. MC12615 ( FERM

GCsaka (I FO,
American Type Cul ture

| AM

2d M §robi Pl ogy ¥ The?

| FM dunbegs & fi®m

coses, Chi ba bBhiversity
nunbers from Japan Col | ecti on
ysi cal and Chem cal Research

e been deposited with the

O

-

=~~~ O W 0
. . . . . . .
O I € 0N B 1 <

4.6
5.8
5.8

68.1
66.8
52.5
52.8
70.0
69.2
52.5
51.7

2,4-diCl
3-C,H
3,5-dicl

Sheet Has Been Reﬂlaced
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23 -
of . I ndustri al

the 5 present

Technol ogy (or,
Sci ence and Technol ogy.
m_crroor gani sm sel ect ed

- from anong those nicroorgani snms i s enpl oyed.
i nventi on,

t hose nut ants,

Ferment ati on Research’ Fnstltute§

Agency
At | east.one strain of
tn

fusion cells, and

Iy

1

reconbi nants which are derived fromthe strain of mcro- organi sm can
al so be utilized. & Thel| nmicroorganism.is generally cultivated in
a cul ture medi up and&ugni@ ted togr @cli ¢h B th & r@tﬁllg. 10 The
culture nediumis not |so catg‘sﬁ n type confy }fer @ A (PMeNTQ@r oor gani sm
can grow thereon or tHerein. he medium a fluid nedi um contai ni ng
sources of carbon and nitrogen and other nutrients is generally used.
The carbon sourde that can be used includes carbohydrates 15 such
as glucose, sucrose, dtarch, etc.;t{al cohols such as sor bit ol
met hanol , ethanol, glycerol_  etc.; |organic o acids such_as fumaric
acid, citric acid, acqtic é%lﬁ etc. aAd their s&ts; ~hydrocarbons
such as paraffin etcy .Enqynlxturﬁﬁ of TsuchTsour fes. e nitrogen
source 20  includes |put i Rot_linmite® to Emorg&hlc &id ahnnnium
salts such as amoni urp sul f=ate, amjonium nitrate, etc.; = organic acid
ammoni um salts such ag ammoni um f uar at e - etc.; neat extract, yeast
extract, urea and ot hg _organic or inorganic nitrogenous substances;
and 25 mxtures thgreof. The ngdium may be suppl enented with
inorganic salts such @ magnesjium ¢hloride, ferric chloride, etc.;
trace nmetal salts; vitamn% andnother o 4 o~ |~ aa oo
- 24 - s < OO0 T T WL VW
. U (o) -
o~ ~ x4
bt
)
g A
- u
5 2 . |
1 4;:’ Tﬂi 4] 8 M N YW AN Y 0O N
e} (=2 - I ] = . . . . L] . . . . .
=] ) < o 3 179 BN 7o T o T o T oo TR 20 O o Y o TR o TR o
- a — - S
— - &
I ©
H
] S
—l - )
Q ]
o] Q
B —
. d E; ¢ 0O N H > MmN v o
O -~ £ . IS . . . . o« e . .
o 3 o~ VW Y MY 0 K =
& ‘_2 U v 1 n mnn;n mn on
(2]
3
i B
8 o m o -
3 '~ ¥ 383 9 4
»s e o} ™ [ () O
0 ) i
| ™
o
1
™
o
r,a‘
'] ~ © [+)] o
g 2 - =
»
2
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nutrients generally . used in incubation in suitable- = p.rréporti ons. \Were

necessary, the nedium may be further suppl enented with factors:
aSS|ast|ng in gromh of the m croorgani sm buffers effective in -
maintaining the pH 5 of the nediumw thin an opti mumrange, and factors
(i nducers) contributory to enhanced productivity of the reaction
product am de or carboxylic acid. As the_ _ inducer, at |east one
conmpound sel ected from anmong nitriteS and ani des can be enployed. The

preferred 10 hgﬂ k h{cludes aliphatic nitriles of about 2'to 8

car bon atons ( ar-g'rcg'fiaﬂiy' C4-6), such as i soval nitrile,

i sobutyronitril ePraparatApnmmfu 6-(3-K, %xc%wiﬂiﬂ&{% at ons,
such as benzonitgik8linic aeli@ ; aliphatic am des of about 2 to 8 carbon
atoms 15 (partTrcular -6), such.a _ cet.am.d

etc.; and aromatic anikdégy";fgl?nt S pelhy) o% gtL" f’éd&fcﬁlqpo q'bhe‘ﬁzam de.

The nore pr 6f er r pienpotygepicoldlindte (8g) insSed agquecus Im;etrfanol nst ance.
Qulti vat i on of 111 ARSYCLRILAIGY SR Hyartikidd SN 5 carri ed

out under condit or exa to 12,
preferably pH 4 refluxed f@raﬁdmuﬁfé?peﬂ' methanals was ﬁ)ﬁﬁ‘?ﬁ@e '

preferably 20 topgre wa@%&adﬁémwmﬁéﬁ&eglqwrwlm Gifudusgr Own
whet her aerobl cal | y or erobl ci%lrl erobl

cuI t
preferred. The SN ]eeot %%%o%?u%é?o 240
hours, pref aoabl phalswtwa& tt(hehZ&dmmia,ed with atidute qydrdchbdricabout 12
to 72 hours. P (7.1 The
above-nmenti oned S‘rcé‘gaFé)tl reca.éarzitat(? the tltle compor%orgfanl sgn% |?1%I?Jdes a
variety of prepamiitensaliig of memgo@%ﬂﬁn%?ét?%fsubj ecting the

Mi.Cr 00r gani SMmt Oy /e THEMIPOUS Hdtil MEIHF: 241 exanpl e a preparation

avai | abl e 5 upon disru t|on of ceIIs free dried,cells, a e
ey B U ksl Tesgeidriedeoplds. ang gebd
15 Found : C 53.3 H 3.0 N 5.0%

The compounds of general formula XX listed in
Table 2 below were prepared by the method of
Example 11. )
20

25

30

35
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extracts,

enzynes or purified enzynes),

soni cation, freeze-thaw 10

can al so

water or the like, suspend&d in

controlled within the stabjp rar

di srupted at a | ow tenpera
soni cation. The cel
| i ke and- t he superna

re

‘provide a crude enzyne sol @i on.
by, for exanple, colum
stationary
The enzyne used in many ca
hydr at ase and am dase,
purified, for
26 -
31914).
whi ch is described Japanese
251192/ 1991 (JP- A-3-251192).
can be - i mmobi |'i zed by
pol.yacryl am de gel i
cel’l s or i mmobilized
diagramfor the 10
conmpound

4]

or (c)
exanple fro

- 22 =
Table 2

treat nent,
be provi ded by pé
the cells harvested by cenfdif ugd

ragn
nt g
sul fate fractionation and djal yg

ch

phase to ﬁiovid
S i9

Japanese Patent Puplication No.
Nitrilase can be obtai negd from Rhodod

nv ntlona

and enzymes or enzyme systens derived there-
anong ot hers.
above can be obtained by conven-

ti onal

r se kngyn t
ing thelcukt
a bulte§ B
ge off &53
by~m&an$
ents are rem
r cell extra
isinthe c
Thig enzy
ronatg)gar-‘aphy
e the OEj &st |

(a) gifriLe

Nocar di a sp.
Nt

AQN

and use

v

(Calc.
Found)

Elemental Analysi

(Calc.
Found)

No.

| ysozyme net hod,

(0]
7

Wmtrilase.

pr gcess of tF

r

fron1(crude
The extracts ment i oned
t echnol ogi es such as
etc. The enzynes
bchnol ogy. For exanpl e,
ire broth are rinsed wth
sofiutd 0@ Bt8 & pB &
he d¥si et &hzPmegY SndY
E of a French press or by
pved by centrifugation or the
bt is subjected to amoni um
vensional 20 manner-to
~ Solution ig purified
on Sephadgx G%O ol the like
ve emzymeltin puweuforn1
25 ShydrStase® (§) Shitrile
MﬁnlerwmauﬁeTanbe
N- 775 which is described in
31914/ 1987 (JP-B-62-
occus rhodochrous J1
i cation Laid-open No.
efcel | § O Phe®r Dr€pdt a¥i ons
lﬂqu&sgumwﬂsm v < 0
the form of i mobilized
e following is a typical flow
e invention in which a

-

5.3
5.0

O
<

67.0
66.8
55.1
53.3
69.1
68.7
50.9
51.0

2,4-dicl
3-C,H,
3,5-dicl

12
13
14
15

Example

Sheet Has Been Reilaced
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of the formula RCN (R is as defined hereinbefore)

exenplary nitrile conpound and an al kal
exenpl ary base. In the diagram M

[err]
show ng an exanpl e
chart

Table 2 (continued)

pf t he

show ng aphot her
o

™~
g

Melting

Elemental Analysis (%)

Example

(Calc. Point
(°C)

(Calc.

(Calc.

No.

(Theofy
Foun

pr

|
o

Found) Found)

Found)

ig

>

~Uused -as;an
met al: hydroxi de as” an:
represents an al kali netal

1is a flow chart

-

ocess of the invention and Fig. 2 is a flow

e of the pr
~ = O

I~
N

83-84

5.2

66.4

3—O-CH2-CH=CH2

16

25 Fi g.
ocess of the inventi
O O & &Y O I~ I
™~ O O O OV @ < O YO
N N &N N N NN NN
(=3} .
< [T} O
-{ -4 -] [,]
1 o 1 1
e~ (o] < Ty
- =<} o)}
i
N @0 O N VW VI N ®
e @ & e & 8 & e+
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-t e ’ -
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I~ < 0 = & W
s & & & & & & e
M KN N O M e
-] wn 0w v v W
Fa
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o] e H <
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() 1 ™ O
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(]
™~ [ +] [+] o
- ~ - o~
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- 28 - In accordance with the present invention, the :

obj ective carboxylic acid can be produced by, roughly © ¢lassified,
ﬂou& di ffierent routes, i.e. route (i), route (ii), route (iii), or =
route (iv), according to the 5 species and strain of m croorgani smor
type of its preparation which is to be permtted to act upon the
substrate nitrilé. Each of these routes i_s,now des- cribed with
reference to the flow chart, Flg 1 [routes (i) and (ii)] or Fig. 2
[routes (iii) a”ﬁxéhﬁik 2hn Fi gs. 1 and 2, any Iine wi t hout the

desi gnation of (T |v)N|s a lj CO tefﬁ(llg 6and (i) or
to rout es EEEE¥_23ﬂ°nI - (3,4-d1% a“ ‘) —CRIOrC707  Route

(i)dis_SU|EFd fogyghalﬁa&arbaﬁdmrd& an 15 an1de conpound S

predom nant|y produce n_the str L0 m
preparation derived t%é%ﬁ'?&%ﬂ otlﬁu% ﬁé:rlr% t(%s(?r?tg. ag:tr aaﬂaﬁ' aa?ncéltﬁ?
Hydration sep (50ml) was stirnede andiheated fegefilx iarik-df nicro-
20 ~ organism Orpbtﬁ» RI CRA ag,@as%erﬂn»mytlh%&ﬁfaﬂraé Svas eva;ﬂf&!‘é‘&édefht 0

act upon a nitri

P the fi RCN (| efii_ned
her ei nbef ore) t ovpeyQuaad ¥dddaramethane ﬁiﬂﬂﬂ¥%gﬁﬂﬁéh3Y9I5heLMI|ke t he
reaction catal yzedsiual 6-dﬁldﬁﬁﬁﬁbdﬂﬂﬁbyﬂfuhidﬁxﬂhJnﬂxmsdnunrmmomganlsm

Therefore, 1 |5 Pangurrnaeany O W SR ladbite el o ©

anount to alo®ubstiantdizmhloromethane (SOml) was added with stirring,
quantity, nor is,a;eeMminiG)y %&%Qﬁﬁ’&aﬁ@ﬁ@'ﬁéﬁﬂ Qb c. After the

addition, the reaction mixture was stirred a further

1 hour at ambient temperature. Water was then added
- £o the reaction mixture and the dichloromethane phase
15 separated. After a further washing with water, brine
and drYing over anhydrous magnesium sulphate, the
dichloromethane was removed to give the title
~compound (42g) as a pale yellow solid of melting
peint 86-87°C.
20 m/e Theory : Found 268:268 _
Theory for ¢, ,H, N OF,Cl : C 53.7 H 2.6 N 10.4%

127772772
Found : C 53.6 H 2.7 N 10.5%

The compounds of general formula IV listed in
25 Table 3 below were prepared by the method of
‘Example 21. '

30

35

Sheet Has Been Reﬂlaced
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‘procedur e required.
1 and its hydration step (1A),

feed line 10 and the hydration reaction is
of the strain of mcro- or gani
It shoul d be understood that the reac
aqueous phase or

be described hereinafter ough

a reactor
substrate+«nitrile froma nitrile feed ine 1 and water

| ayer se aatedln an am 'U

The quantity of water usegl & hydrafion st&b °

not less than 0.5 nole (&g 5 bou.t.0.5to
| ess than 1 nole (eﬁgg %out to 150 nol ¢
nitrile. For enhanaed sekubiljty of the ni
and efficient reaction, hEuregctio syst em may

an organi c solvent, e.g. gngester spch

hydr ocar bon such as n-he ketio
such as net hanol , ﬁhanoz? ete.; es g

t etrahydrof uran, di oxane,» S EfiC 4 AND g otﬁeP“ sol \
enpl oyed |ikewise. 25 Thel concentrati g
(cells) or the preparation defived therefr
about 0.01 to 70 weight % preferably about 0.1
- 30 - wei ght % The concentrption of the
for exanple be about 0.01go0 80 weipght % we‘{?er
wei ght % and nore preferably about}0.1% §o
reacti on systemmay for exanpl g be pH&b@ut
about 6 to - 10. The j on t| me may for
V]
o
= 2
¢ 0 7 " . 0g
] Q E A £
n o~ O < o 3
N Q O O
[+ - ~ [
[ X «
$+
— S
2 B
N\ 4 K
Bos g
U 4 g
— o 3
3 O 0
-~ &
NE
]
-
g8 0
8 =
&
] ilailfﬁellnliei'aced

m or- t he pre

r

Referring to the case illustrated.in Fig.
is charged with the

"5
“froma water .
carried out in the presence
paration derived therefrom
nmgy be supplied 10 wth the

ex:tracuo:n step (4) to
ecyc Q3.

(1A may for exanple be

300 noles), preferably not
s), per nole of the
trile and uninterrupted -

be suppl emented with
et hyl, acefpte; a

gh asgacet ghe; an al cohol
suchmas dinret hoxyet hane,
ents®A 3 . buffer nay be
n of the m croorgani sm

om may for exanple be

to 30

substrate nitrile may
ablyan ~ sabQut 0.05 to 50
20 wef gt $0 3The pH of the
3 tel 12, -prveferably pH
xanple be about 5

57.6
57.4
57.6
58.6
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mnutes to 100 hours. The node of reaction na&:be whi.chiever of
the ’ stationary-bed type and the fluidized- bed:.type, "or - 10 whi-chever
of the batchw se type and the continuous type. 'For increased product*
concentration, the reaction product m xture may be recycled to the
reaction system via a reaction mxture recycle line 11

‘The reaction mxture is generally transferrq% to 15 the next step after
renoval of the microbial cells or eq al ent such as preparations

derived therefrog:b%.ie 24 conventional technique such as centrifugation
or filtrat Am de extraction step 20 . The

reaction n1xtureR@gﬂggahuggjgﬁiﬁnﬁgké1diﬁluorOphemylﬁn2+&31¥E5ﬂ&nration
Steg i's optional 't¥:1tfrl dH 8l 1 phenosh) FE- S 081 a4 ASd ki e ep, where t[le
am de is ng to
t he exanpl e |Ilustratéﬁﬁ3Tﬂﬁ%& 1Fr¥f#99ﬁPW?§P¥&PQEP?§X}Q&E?¥ﬁpﬁﬁé%cfé |
the r?acglom m xtyrag) in ﬂh%?ﬁylﬂdnndﬁﬁd@ntﬂemijIgaéogefmhxadhﬂdrallon
step (1A s transferred to extr cjlon

- 31 - m x O f edd S er?écezssa Je%\lgc%}g%‘)ﬂ?%a‘é%goéﬂa%%{gé ﬁs’ | vent
fed from an or gasiazweylarehtd fetekbtomatiame fadded tor@hergami@u%blvent t he
organi ¢ phase or 5§¥gg di phase (or | ayer)
‘separation step é§®g¥%ﬂ3 % dﬂ%%rlﬁgd éﬁgaﬁggﬁfbe tlllze

resul ting ani de- G inprRanpiline a(3r39) 2Bg tpiethy ﬁ?ﬂ?%l?%rgg tep

(1B) thrOEQFman ailrﬁ dﬁm@ﬁéﬂ%mxtmﬂl) wasf thén| added, dmbg)nhbséhe
‘agueous ase or er rec ste a
mgter regycle 107 |§ﬁ}ﬁ£&ng at g§b1en §8%$é£89e fé&?‘sEE#gggg t he

antr ¢ sol'vént TncC
conventi onal a further 1 hour, the reaction mixture was washed

with water, dried over anhydrous magnesium sulphate

and the dichloromethane evaporated. The residue was
15 purified on a silica gel column:uéing dichloromethane
as eluant to give the title compound (6.9g)'as a
~ white solid of melting point 110-111°C. '
m/e Theory : Found 394 : 394"
‘Theory for C, H,,N,O,F. : C 57.9 H 2.8 N 7.1%

19711727275
20 ' Found ¢ C 57.8 H 2.9 N 7.2%

Example 25
Preparation of N-(2,4-difluorophenyl)-2-(3-chloro-
phenoxy) ~6-pyridinecarboxamide _

25 A solution of sodium methoxide (froﬁ 0.26g
sodium in 10ml methanol) was added to a solution of
3=-chlorophenol (1.4g) in xylene (20ml). The solvents
were evaporated in vacuo to give the dry sodium
phenolate. Pyridine (10ml) and xylene (20ml) were

30 added, followed by cuprous chloride (0.3g) and the
mixture heated to reflux. A solution of
N=-(2,4-difluorophenyl)-2-chloro-6-pyridinecarboxamide
(2.6g) in xylene (10ml) was added dropwise and the

35 mixture refluxed for a further 13 hours. After
cooling, the mixture was poured into water (100ml)
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hydr ophobi ¢ organi c sol vents, such as alcohol, ket ehe, -""-al dehyde, -

ester, ether, hydrocarbon, or hal ogenated hydr pcar bon series. 15 -
The :above- nenti oned al cohol includes aliphatic """ al cohol s each . .
containing 4 or nore carbon atons, alicyclic al cohols each containing
4 or nore carbon atons, and aromatic al cohols each containing 7 or
nore carbon atons. The aliphatic al cohol containing 4 or 20 nor e
carbon atomns includes aliphatic al cohols=-e&h - contalnlng 4 to about
12 (preferably 4 to about 9) car bon atons, .. C4 al cohal s such as

" 1-butanol, 2- and pgidified ¥dkx yllxlaqt@omdrcahclorﬂq @%3d4 Bl s such
as 1- pentaeehnlbsgﬁakb @d%ﬂﬁépaﬂdﬁddiﬁﬁd ﬁﬂéxﬁqﬁeoﬂé phdse
pentanol, etc err|

cohol s such as he.xanol th
| -pentanol , 3-nefkjrd] OFer; anpydrous &ﬁ?é} é?‘f.’ontlr3 Wi
2-et hyl - 1- but anokvagpothlted-. 1- mhd aedidue hasarp:drlfaxed on a silica gel

.- 32 - hexan I @&l [ 2-
net hyl - 3- pent anof% 29 f“%q%‘l% pen ano Af‘ ﬁa%j é‘ﬁim 1':?otel'!}‘:%ﬁo he
2- et hyl - 2- pent amrt;teetc@mpogndm(@orﬁm -sucﬁeca@rstall#ﬁ%mm LEPR o760

2-met hyl - 1- hexyl @%%Ii@um %‘t‘?éxhﬁq% the ti@@'c@dxﬁ&h@d ,ad-aeiiite 1- hexyl
al cohol , 5-net hyP cohol ,. 2-et h?ln% 1-pentanol, 3-ethyl-
1

- pent anol , solig @t malL %mp%rﬁ%mﬁ ]Ss hyl - 1- pent anol , 4, 4-
di met hyl - 1- pent aggle, Thedrdi netfund - (880G an@ 60 2, 4-
di net hyl - 1- gent aQ‘?xle?_r?’l}fe:E}]:% rq ryl N da%gnoj : eécso.él:[ {{]?m N % cggol S

such as 1-ocCtanol ihe:ﬂ; ana tanol

4- et hyl - 1- hept anol , 5- et hyl - Foundpt ainol ¢ Qoo%t an’él _ocNahe??
4-octanol, 2-nethyl-2- hept anol, 3-nethyl-2-heptanol,

4-fet hyl - 2- heptanol , 5- nmet hyl - 2 hept anol, 6- et hyl - 2 hept anol ,

2-iret hyl -3- 15 EXeaple@6 3. ppthyl-3-heptanol, etc., and Clerr] al cohols

such as 1- nOﬂanObrﬁyanaﬁMBnmbtﬁﬂmﬁen&yiﬁmﬁ63 5-dichlorophenoxy)=6-
15 pyridinecarboxamide :

The title compound, an oil, was prepared in
analogbus-manner to Example 24, using _
6-(3,5-dichlorophenoxy)picolinoyl chloride and
benzylamine.

20 m/e Theory : Found 372 : 372
Theory for C. H,,N,O Cl2 : C 61.3 H 3.8 N 7.5%

197147272
Found : C 60.1 H 3.8 N 7.5%

The compounds of general formula I listed in
25 Table 4 below were prepared using an appropriate
method of those exemplified in Examples 24 to 26,
from starting materials as prepared in Examples 11
to 23. '

30

35
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The alicyclic alcohol of 4 or

nore carbon atons

-
-~

| ncl't]&e's al iccyclic

al céhol s each containing 4 to about 12 carbon: atons," fior exanpl e
cyckopentanol, cyclo- 20 hexanol’, and cycl ooct anol . Thé' aromati c .
al cohol of 7 or nore carbon atons includes aromatic al cohol s each
containing 7 to about 12 carbonjatons, much pas benzyl al cohol .
The ketone nentioned above i ncl ydes, ¢f 25| EXxenm ew ket enes each «
containing 4 or nore garbon atofs T 8(&og| elirin BrefaldfylBri,
approx.), such as nethyl ethylekébogp, di et hyl ketone, nethyl propyl
ket one, . o - 33 - nethyl i sopropyl
ket one, nethyl butyl Wetone, netjhyl E3+:' 1Eﬁhylpk0pylxketonﬁ nﬁihy
2-met hyl propyl ketonef et hyl prﬁbyﬁ Rt ong et T 3 The
al dehyde nentioned abgve incl udgs, 25 ex@mwl e,dal défydesfof 4Jor nore
carbon atons (e.g. C4- - 12, preﬁErany Cletr], approx.), duch 4ds
but yr al dehyde, Ehk@raldehyde benzaLde1yde etc. The
ester includes esters¥of,2 or mgrefca hfn © 2¥orR {".e‘& (%A,
preferably CJerr], apﬁrmt ), sudh @s 3 elhy? &cdrale,® pPomI :bc‘ét&‘te
i sopropyl acetate, bupylm ecegate,*pént_l acet at e, nethyl proplonate
et hyl propi onate, ethyl bytygate, sethyl valerate etc
The et her includes but is not Iim"Fed:t Eherdt % 8} 'Z or Tore Tarbon
atons (e.g. Clerr], preferably [ egr], 818 |appr&x.T, suth~asTethy® & her,
propyl ether, isopropyl etiheg, butyl™ether, isobutyl ether, etc.
The hydrocarbon i ncl udes~al i phatfi cehydr bcngﬁ ' -ang 3s geqﬁageuo
hexane, heptane, octane, etc.; g ie © A g£yg¢lie E&dﬁocer ons -such as
cycl opent ane, cycl ohexane) c.; afonfit ic By & dBarbods Buh Bs
benzene, t ol uene, , ethylbeh?éhe etc. The hal ogenat ed
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o'
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hydr ocar bon i ncl udes,
carbon tetrachl oride,
organi ¢ sol vents can be used . 25

conbi nati on. The

ket ones, al dehydes, esters» and
34 - preferrgd organgc ol
or nore carbon atorns (e m(3451

sol vent which can f
organi ¢ phase or |4
step (13) but
carboxylic acid sef
well as a fresh org
out by a conven- 1
sol vent to the reag
(1A) and stirring gr
carried out batchw
or layer containing
(4) is transferred,
concentration, tot
conmpound (I1) and t
step (1B), the car
into the aqueous

salt

solvent the reacti
t he carboxyllc auld

- 29 -
Table 4 (continue

e used
yer

for exanpl e,
di chl or oet hyl ene,

§010 -
5 pr Vi

al s@t,be or

aratqy
ani c =50 vent |
0
tion m xtuLe
ﬂh%lﬂgghe

selor

EstEp

t= onal p

[}

tﬁb anfdég

e“h)ﬁglr,&l yRi 9
hedor gaf§ cgsq
0X I|c acﬁd

Q

can be easl ks
t he hydrolysis is clar

el t.he

phase ar

S%Lt can be

Ex.
No.

_at

oed Gitgirn

on proceeds 9

-
"
-

net hyl ene chl oride, N chloroform
and chlorobenzene Those
i ndependent | y or''in a suitable

-

preferred organi c sol vent includes al cohols,
ethers. The still nore

Vept «i mludes azIQQheJ SoOko ket aness «  of 4
P AR &R S8 A 68 ahg @odnid

extractlon |ncludes not only the

ed in the aqueous phase or Iayer separatlng
£arﬁc s@ ventdprovdided in the

(97 desﬁrlbéﬂ bel Bw i nfy det% |, as

N Thé”extractloﬂ cangpe carried

roeedureﬂ thﬂexanﬁIe by add+ing an organic
avail able fromthe hydrati on step
mxture. 2 9 9 e xtr &t ForficBh Be

(OI‘FPIWU('RISW‘” BY 9 @ @TRe OrfarfPc phase

-
(1) forned |n am de extraction step

nas it is or after adjusagent bo.a SU|tabIe
Sef @t Bvéh Wéh T 7 Tithe anilde

| vanf¥ #fe T el "'20"" ? ofetPef tY MydFol ysis

salt formed by hydrolysis transfers

| ayer so that the or anlc sg}vgnt apd the

ed>f ronhedchNothel. reoverg When e

tHeDr@s@c@ @ Budd ¥ 8288 BoRyaBic
noot hly so that, i n many instances,
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obtained in good yield. Thus, although the anide may be :™";" e o

- 35 - " isolated fromthe organi c phase or |ayer beférehand and
fedsto hydrolysis step (1B), the organic phase or layer contai ning the
anm de nmay be directly transferred to hydrolysis step (1B). 5
The aqueous phase qgr |ayer provided in the am de extraction step (4)
can be reutili zed recqch‘D !t ‘go yﬁ gofnét@pé 14) .o Thi s, aqueous
phase or | ayer \al QO rea:y ys SNSF‘EpC\( _bB) Qore
el ectrodial ysis ste (2)F af vﬁl I ﬂ’es‘Br "oe%'l 1™ ferdi naf er”T “MoT eover
t he aqueous phase of | ayer™>~ndy be discarded. Even if it is discarded,
t he aqueous phiase g layer [nof corggai ning bygrodugts sych ag
anmoni um hydr ogen syl f at® €065 rote—lpl athav of #the " efwi rognent
unli ke the case of psi ng‘.’. sl furilc &cid cas a m15 oat al -ynst o ©
Wiere the reaction i xt @e®™avdi l|aifie i rSthe ® Shydr&ti on®st epS( 1A)
contains not only the am de, but |al so : t he correspondi ng carboxylic
acid salt [ammoniun sa t 0 'g (V). rthe ekt®act ign Y eQuif s Mt he Transfer
of the 20 carboxyl i Acidd Sallt ®oct he agqueowrs phasewors | eyar M~
many instances. In SuEh ca&’es;g tthe carboxylic acid can be recovered
fromthe agueous phascg or |ayer jby treating t he phase or layer in the
sanme way as the reaftron, © 'Um xtqyr e fNoMy cyr Kpx7l i iYW Kal® i ofi di ng
step (1) in 25 roptes (| i 19 hijchewicod | mher etnad t #r Pecdescm brd N n™
detail. ' ghe agtlon m xture obtained in hydration step
- 36 - o~
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(1A) can be fed to hydrolysis step (1B) bypassing ani de

step (4).

amde (Ik) fornmed in

a
acid with the base

Hydr ol ysis st
5 the hydr

base to give the salt (I1l) of .the correspondi ng

as wel |

e .

- -

ext ragtion

ep I nithe hydronS|s step t he
ation step is hydrolyzed in the presence of
car boxylic

PS21002

s apmoni a. \Wen the carboxylic acid salt
[ammonium salt (V)]|is pge o b &he faed tQ Wheahydrgl ¥si s s¢ep, a
salt exchange 10 Ffeactpo® nfy |taketplQc@ QF gxgrqgew afhbd3e with
hi gher basicity thah a ,oswﬁ;t(as a%tl 5 Kal .Q’T ta V\ﬁ :ﬁom de, is
used as the base, the amoil carboxylate IS converted to the salt
corresponding to the basg ysed, © sqgh asothe Sl kal 8 netal salt of the
carboxylic acid, 1p with§g i? ati mwgni a. N 0 fn this
step, which uses a pase Asgca Nydr yS| o cat Iystm unl gke t use of
sulfuric acid as a :atajgs “the ﬁltrogen ontoﬁ t he "anmi de conpound
and, hence, the nitrogen gtomof the nitrite conpound can be
recovered 20 in fh@f b dmmnich.® N S N N 7 Qh8 &ZafplR|
illustrated in Fig. 1u:t ecc react op im Ph@h?dmlg}5|:§ Sep CIBP is
charged with the pqantéﬁ gonpound froman am de- containing mxture- feed
line 3 and the base|ar@l wat erfrlom a base- mater feed 25 line 15 for
effecting the hydro|yst sp.réhacBidn. ¥ 9 © Phed bsEnEy Be'Whfichever
of an inorganic basg &r gan O‘Pga'hlﬁ' fasE. The iMofgati ¥ Basé& i Mcl udes,
for P~ K - 37 - exanpl e, al kal i met al
hydr oxi des such as i thium. ~ hydrOX|de sodlunthydrOX|de potaSS|um
hydr oxi de, r ubf diimg,hyRir Bxi lde'? EesFuR hPdrdx e &c., aI?aI“t net al
carbonates such as- $oet um @Gr Bonat §, @oﬂa$| A e8RS E e
% o (=] o o (=] o o ©
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5" carbonat e,
met al
etc.; and
car bonat e,

nmono-, di-, O

tributyl am ne,

\ etc.;
hydrogen car bonat e,

r

etc.

N- et hyl pi peri di ne,
triet

et hanol am ne,
- heterocyclic
(2)
(1B)
in the presen
wat er - sol ubl e
al kali netal

etc.) and 25
car bonat e,

ce of

in which the caj
i s deconposed

hydr o-

al k

etc.). T

al kali net al

pot assi um hydr ogen
hydr oxi des such as

m car borfat g,
trigl loylgm
cyc
nor phol
hanol gm
conp

ne,

nt o Bhe car
hat er &
cQnpou

nedtil I~

magnesi-um hydr oxi de,
al kal i ne earth netal
pot assi u

i @2 agi

OE sSug
boxydi ed acl d

- = x-nde:s (SOdI
| |>,msteﬂ é’ar o]
nBr | pref erred base

-
P
-

hydr ogen car bonat és such =« as ~sodi um
carbonate, etc.; -alkaline earth
pot assi um hydr oxi de,
carbonat es such as nmagnesi um 10
etc. The organi c base includes
neg Qich & QricktRyl@nfiney Grigr Py ani ne,
eSnsu'chmasa phper azi e, + <« o prperidine,
etc. 15 al kanol am nes such as

etc and bagi c nitrogen-cogf ai ni ng .
s pygi di n®. Thg el eftrodfal ysfs step
salt fa)rmadll n hydro- | I lysils step
ox8I ic &id @20 mand bhe base isr conduct ed
herefore, the baSe isTpreferabl §' a

o thN& PLEST (P bRs & BEl gdes

Qo -hycgjrox%ge s ROt gssiup hydroxi:de,
nates (SOdI um car bonate, potassium
includes sodium

-

h

hydr oxi de and potas_;i hyds ogt de. o N O N ¥ O A H < D -
38 - _ [he beisedcgnh pe -us(_gfd °S|<ng;y 9 23S a‘,]ﬂggtu.re ofe o t wo
or. nore species. Fof a |ncue@sed Feact ron rate, t he pKa of t he base
may, for exanple, be bt | 65s™ hpn 6 (e.g. about 6 to 30), preferably
not less than 9 (e.¢. 8 5 gaPpul R t® 20w @ndener expeef@arably abost 14 to
18. _ The oforgi & bf 1 he Hase pl@tidelte odedobey «  of
the am de conpound frayaf or @x evhesn®t Pe¥s Phih v v wQUE Yr & ©
equéival ent, prefekalply 1 to 5 grpm equival ents. I f the proportion: of
the base is less@han @.5 gram | o ) o e o o o
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10  equivalent, nuch of the anide conpound will remain : ; unreacted,

t hus conplicating the recovery procedure in sde i nstarnces. Use of the
base in a proportion of over 5 gram equi val ent's wi || be unecononi cal+
The concentration of the base in the reaction 15 system may for exanple
be not less than 041 nornag (e.g. about 0.1 to 5 N), preferably 0.

to 3 N (e.g. about {0.5 g 8 F0[3N) e Id Lheoconeenir abi en @f <t he base |s

| ess than 0.1 N, t‘”orgy wig | 2t 1 Bedtt Rorf bR 1@t & dRdDuf the

vol une of reaction systen1ne sg¢ary to obtain a given 20 out put
(quantity) of the ¢ d mnll be |ncreased to adversely

af fect productivity.

general |y used
Thus, t he ang
nole (e.g. about 1
(e.g. about 1.5 to
- 39 -

to 150[err] C and pr
tenperature i s bel dw
If it exceeds 150[ grr
yi el d of the object
hi gh enough tg
reacti on tenperatur

arbo§¥I|c aci

;$L§|qy|(
unt Pater |1
to 5 nol es
300 nnles),

& rBagi
ef am
gb[erﬁich t
C Siddexr q
m o PR O
i nt af§n g hg
e, ¥and may=f g

i vB

Q1 n t§drolJsis

foﬂ“exaﬁple
, opr ef efiabl y=not
er nol e

he reaction w |
actions 5 will

r exanple be 1 to 20

tepng) ,anat el is
NEL ri ¢ Pxcesp ovef theyam df cong
notQl essgit hanl 25
ess
of the am de.
n Lefpet allur® Fs FeferBl Y Ebdut ©.20.
gholt 30k S~ 120C ¥ THE rea> ™ & Ttidn
t end
t ake place to de ress t he
uct. THR ea®t bnopfessue hedl
reaft iBn Syt M Pn Y i Quitt PhaSeTat™t he

ound.

thanHl.S nol es

to be retarded.

nIy be

at nospheres,

preferably 1 to 10 fatm, aI{heuc
at nospheri c pressurie ign We
oﬁs

ot her reaction gondi

h the reactlo s carried. o at
.casé§ r"I'he reaotfgngtlne&dégendgaon t he

su@Bh&s3t @ Gp&kiBs hnd @iadt i

nperature, etc. and cannot be
t és gegeral Ly abgut 0,1

ywOﬂothe
base used, _t react torf=t e
specified in gener E;rns but

(=) (<)

- 33 =
Table 4 (continu

H

4-CN

2,4-diF

2,4-diF
4-F

3-CF,
3,5-dicl
3,5-dicl
3-Cl,4-F
3~NO,

3-01, 4-F
3—0~CHZCH=CH2
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64
65
66
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15 _ to 10 hours.
continuously.

The reaction
Thus,

corhespondlng carboxylic acid salt can be produced by
nitrile (1) serially through hydratlon step 20

. ".or

the ..’
carrying the -
(1A) and hydrolysis step

can be carried out “pat chwi'se
starting wwth a nitrile (L),

(1B). As the nd wat er needed for t he hydrolysis
reaction, the base land voater'ue over ad mnothte @| tro-w = © abys:ps step
(2) and/or carboxylic ac}dge r actes ofd sﬁep. P %8}3 %o DeSdésc fBd
herei nafter, can bsg reusedémmgi1 25 ef ficiency, although the whole or
part of the respect|ive : requL;enents nqx be gupplled afresh
Agueous | ayer separatlngzsvep N @ - 40 -
The reaction mixturle obtaifedi the hydrolysls ! $tep s op%qonally
fed to the aqueous | ayerg s@pdcati 'S st&p. RKparakion & anaqueous
| ayer can be effectled by subTecting t & readtion mixture obtained in
the 5 hydrolysis dtep to phase I_T?aﬁat(j_,og> It af YoANIE o » o ayer and
an aqueous | ayer. This sszenpu is ys whene - - t-hec; rga(igl gn m Xt upre
obtained in the hydro si sSst p © donfaifis anHo0kgani c sl vent. ‘Por
exanpl e, when the e anldé‘ qnpound is fed together with the organic
solvent 10 used &s gn exiy gnt_i g, t‘hedan&d% ext r@cg q,h el MO«
t he hydrol ysis step, Lpe:rea 5|cn g1xtUPequgalnagle-|g o he°.~
hydrol ysis step conft akns t ordanic 5ol vént" organlc Ssolvent
can be easily recover®d i n“tH8 dqueous Iayer separating step. 15
Referring to the ex e ilJ u'gtratgdcj NoFid.-0leo n ~akd Radigukardy to
the aqueous | ayer s pgreﬁ’n;g o o3 t_he react Q) pyqqued g xture
from hydrol ysis ste gt snf ed vow phassewselp)amatwom equipnent
t hrough a hyd onzate H?xture feed line 4 and separated into an
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20 _organic phase or
aqueous phase or
ammni a. The organ
conposed of the organic sol vent
an organi ¢ sol vent feed I|ne 17
the am de extractidn step & o~
e

Y

used as an E{ g
solvent in car boxyl ic ad d.ge>g r
hereinafter in detgil. On — @ {

is fed to a ni a rcovery
containing mxture feed_ﬂ iHe 3.

the reaction xt ure gbtRi
ammoni a recovery stlep ( Qr e
fed to aqueous | ayqr seégrating
step hegyaquegusg pl

| ayer separating stiepgc#
step for recovery
by stripping with
di ssol ved
the exanpl e i
agueous phase or |a
t hrough car boxyl at et
an inert gas suppli
gas conpri sing

ot

annDnLﬁ O TH
e,

S nert

3}
| ust¥ atged§i 1
yeNfedqrgm
C@nta|n|ng i

und)

(

3)

.—35.—
Table 4 (continued)

| ayer cont ai ni ng the or gani c- sol vent’
| ayer containing the carboxylic

o)
cthoft step

1ctrod|h?

" and an
_ acid salt and
c phase or layer is predoninantly

and can therefore be 25
for use as an extraction sol vent

(4). The organlc phase or
OQOO o.-|42
c\

in

o &tBa@ion
he ot her hand, the aqueous phase or
step (6) through‘a carboxylate- 5
1t HBoul duybe” uBder stood t hat

drol'gsi s Step ‘§1B) gry bg fed to
ysis stepf(2)
step 10 (13). Ammoni a recovery
as§ W dayereold ac'hned bnd h@ ~ o wqueous
iqual y<f @l Loy o «~ tHi & admpdi & récovery
e 15 recovery off atmonia can be effected
gas or heating for gasification of

v o I\a thevammoai & recevery st 6) of
R0 e lon tehemamdogdi an disssel dedsi Re tde 20
aqueous | ayer separating step (13)
1 xture feed’ line 5 is stripped with
) |¢~nemt cgas fueed lovne =8 endHt e wixture

| ayer

Ex.
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25 .recovery line 19. The inert gas nmentioned aboye -""§ ncl udes:

gas"eous nitrogen hel i um argon, net hane carbon di'oxide, and’carbon
nonoXi de, “anong ot her gases. - 42 -,
The recovery-of ammonia can be carried out batchvvl se or conti nuously.
The recovered amoni@a can bg, useqd as a reactant in the production of
cyanogen conpounds sjuch gs Eycgo ey @ cogag,u de Whe(ghd Sedst@rtd ng naterial
for nitriles. hus \t % W ascam <Pesps ¥S R/ W tEogenoscurce
for nitrile compou o] exarrpl e, “nydr ogen cyani de Can’ be
produced from amonija, net hand‘l‘ nd carbon nonoxide in accordance -
with the follow ng reacti@n,pf_or la (c).8 10 3 a CHRerr] OH +
CO --> HCOOCH err] o 8 o~ [ CCIE]-H[er + N[ errf -->4
HCONH err] + Herr]Q - il 3 o TH H[ero] --E +
H err]O (¢c) 2 A Furtheirmre.,‘ sta:qtlng with amof a,
met hane, and okygen, hydrogen cyani de can be produced according to
15 the foll ow ng rea@tl‘,QnUf@mlaﬂ(d:) N = w00 w0 PN ACH + 302
--> 2HCN + 6H20 (d) ~ FhesnN el @ (\b) «an bbe east| yk p-soduced
by subj ecti ng thé’ hydEog%n cyanide to rdaltion with a mat i ng
starting compound A {e&y. a ketorne, an al dehyde, 20 or an epoxide).
When, in the amoni al r&qyefy Btgp Y677 Th& S 7 GmBn¥a T s¥st@i phed using
met hane as the inert ges, t N1 @S Ubt NG MICX T Or @ g’s ToNprY simgr
met hane and anmoni a tam S Belfed to the hydrogen cyani de production
line 25 designatefd & (d). ahoJe so that the ammpnia can be
recycl ed and reused W §h i §h Bffli c‘l”eﬁby"‘aﬂb YoyeRR- 8 @ W é}ncé © v
4 c 3 N O >« ﬂ' 0 1 m -]
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- ~43 It shoul d be understood that the: aqueous Iayer-’ -
separating step.(13) and the ammoni a recovery step (6) '+ ‘can be carried
out xin asreversed order. Thus, it is possible to feed t he hydrol yzat e
m xture fromhydrolysis 5 step (1B) to anmoni a recovery step (6) for
recovery of ~amponi a bysstrijpping or the I|ke and then feed the

car boxyl at e- cont ai ni{ ng m,,x%E ter ¢ e@OMSI % OF <« = am"laanlca &0d he-
‘aqueous |ayer separatinggst@pg(IB)5sGa® S 2t B LiFiHt L B
organi c | ayer containing tﬁe =10 organic soI vent and an aqueous |ayer
contai ning the car boxyl atep In th| S i nstance the orgapic layer can
be recycled t¢ theZanpde extRactién st fono i nstcancem

whi l e the aqueous | ayer Gaf§bg fedTto eﬁ'ectr |aI T StepF2),
optional ly after copcentgat@on in 15 ‘;ponc@htraﬂ on @ep (‘35) o
The ammonia forned ifn hygrol ysi s| step (£B) need ~ not netessarily be
recovered but the rgaction mixtufe in droI Si S stepﬁ\ilﬁ% may, be
first fed to aqueoug lGyer § B |s&pdhal) n‘§ ('{ r"étl.on step
(5) as 20 necessdryfand héh [el tD & Tt |“0d\°al‘}/s‘|‘s LtCp R 2. @
Concentration step . ~ B fThe m xture obtained in the anmoni a
recovery step be transferred to éhl S concegtratllnorl_‘sg_'ep ag,
necessary to increage Thes cﬂnfgen rfi%n oSt e Sarbos 5% | Tc acid salt

and, hence, the effilcigncy §f Fipl §65i% @ IRt é‘bt?’o alFysts St ep.
Referring to the excn‘pge ilfusrpted in Fig. 1

- 44 - and pait uI araéygg concgntragi %S)ﬂ Lohe rrbxt‘urg
cont ai ni ng the carbqgx bl ts a ter r-ecovery-o
~ 0 N l\ l\ N e-l
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amonia is fed to a concentration -equi pnment t hr ough a
car boxyl at e-contai ning mixture feed line 6. The

conducted in accordance with a
concentration step and the
usi ng the sane

but may be within [imtsygn

tointerfere with

out until the
The concentr at

eis

car boxyl at e- cont ai

can be reused in hydrati®ng &

concentration
out
i ncl udi ng the

in a reverse or[der.

20

the reaction m xtur

concentration
that the carbo
step can al so
current -

~even if the co
45 -

step, the carb
subj ected to

5 _ acid (1V)
present

- 38 -~

of th
xyl at
be he
effic
ncent

E
oxyl i

and b
i nyen

Table 4 (continued

equi peent .

| ect rpd@al Fsi
car bo?;ygatﬁe d
ed to electr

i ng rﬁ"xbure f

stepg (& @nd

-

an de ext4ad
Botai BedBi
&ri deogt e

e %oncen‘t rat i

dg 25 hi

effcymofd :ggc
Fatd on §ed (
egrod‘alfym

;I gwoa?l aEys
0S

|on |sT)r nc
b‘l.

Fr -

- -

ee
0

‘5 concentration'can be
conventional manner. This

anmoni a recovery step can be carried out
The degree of concentration is not critical
ISH’-lgvpl’@Cbpldbabl an of ~16- sothaa c:ardooxyl ate
s.2 9 acgndlal v e r3tionI Scarried
oncentration will be about 0.1 to 5 normal.
d| al ysi Sstep (2) through a
ead line @5 2la The di sc\l | | aPe wat er
s"i'ep (‘ﬁAﬁ of hydfol ysis st® (1B). The

8 1G@veryRstepR(6) Ban b carried
s In e process of the invention
tion step (4 fnor extrgct&ng' the an&,de from

-

dfatholh s ep. (i ), . +he a
i fn® nPxCu aﬁ 1 1 nc‘?egse‘a o)
on mthefeedtothe el ectrodi al ysi s

hi s enmho
trodl"?al y3| sngtq':l hﬁ
5)¥i §* offi (¥ :
S step In the el ectrodialysis
salt f 1! o TN Bded Nt e qudfqus.l SaStep is
| s gt Qq prsove dg tcbe -cq\rgsplgngq G@rQoxylic
© ahs et edt rumdwalxysws wceoryi g vo t he
i pal |l y equi valent to the hydrolysis

thq\efore o
2) can be o nproveg
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described in |on Exchange Menbranes,
page 233 (Kyoritsu Shuppan,
el eatrodi«al yzer conprises a bi pol ar

(ed.),

sel ected from anong
menbr anes. The

but the conventi onal

el ectrodi al yzer,
t wo- conpar t ment

either a cation

di sposed bet ween
menbr ane side of the
relation to the pos
sirde is disposed in
As a voltage

25 reaching the i
cation exchange nent
to yield Herr] ion
ani on exchange nenbja

can
el e
exc

.-r

Yujiro Kosaka: & . leosh|'Sh|nlzu
Co., 10 Ltd. -Japan) .-+ The
menbrane and at Ieast one nenbr ane
cation exchange nmenbranes and ani on exchange
el ectrqdial ysis cell configuration is not critical

t wo- c rtjiment .or th e C r t
for nglgge bege&I aye"gd g co % 3 %rrrgl g:‘eefg
ot r odPalgy z&r PsBs A 2 pibofar” nEnbTane and

hange nEﬂbran
bgp ar
blpel
FEm?ﬁo

or an ani on exchange nenbrane as
njr ane conpgnent & Thg ani §n exchange
rene | di sq‘osed-—! n race-to-face
ti ve,qe e~and whe v ¢at | ol exclkange nenbr ane
facedt & aceYel afion £ thd neg&ive el ectrode.
s applied_acfoss the two el ectrodes, the water nol ecule
1tg£f%ce.;_>‘b weem thecan: om e‘)tclﬂ'arrgeN @ I n8nbrane and
r dme”sigeS of thes ~ ~ bi pel &r merbran® i © deconposed

othel @ 46 -

ar@g side and CH[err] ion on the cation exchange

20

menbr ane si de.

cation exchan
conventional cation
menbr ane havi ng cat
phosphoni c, sulfate,
limtation on

10-tised the conventi
ani on exchange negbr
.anmino, secondary &mi

1
(<)}
[

1

Table 4 (contin

|

< 9 ge'e*ﬂj ssne par s oyl & Ni M t{tiPnTon t he
e wreffbrand t hate cen<bevuseds amdet lere ecainnbe 5 used
e%&handﬁ gerpr anes, for exanpl e a cation exchange
odﬁexchange Jr oups ' such as sul fonic, carboxyl,
'g)h bspPhafe PryuPs. STIEr8 i3 Ko pafticul ar
tﬁ% anlgnstax*h o8 tengrihey %tger“" gn@tfBere can be
| amnom e change nenbranes for exanpl e an
ane havi ng api on exchange groups such as primry
no® tertiary| wt - i ©

H
H

5-Cl

2-CH,

3-CH,

4-CH,
2,3-diCH,

2-CH,,3-C1
2-F, 3-Cl,
4-F,

3-CF,
3-CF3
3-CF,
34CF3
3-CF,
3-CF,

Ex.
No.
102
104
105
106
107

103

-
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am no, or quaternary am no groups.. ' There is: o partrcular
limtation on the bipolar 15 nenbrane and any of: the cénventi onal

bi pot ar menbr anes can be enpl oyed. For exanple a bi pol ar nenbrane .
can be fabricated by | am nating a cation exchange nenbrane to

an ani on exchange nenbrane wi th a pol yet hyl ene- epi chl or ohydrin

m xture. It can.also be fabricated by 20 depositing a sulfonic acid-series
polynmeric electrolyte and aIIyIanlﬁe4°f6r i nstance, on the surface of
an anion exchan % nmenbrgne and irradi g |ng the whole with an
electrolytic or activg r &§irafPfoffourse, possible fg.prepar® £hs on of the

carboxylic aci d sampounds2bft therpriesentt dnverntien diceldtyyditat yzed i s

general |y 200Uk 10n' o0 ah AU o Ui apREAdiedl y! S can be
carried out batchwsSe or conti nuous
- 47 - phenoméppulﬂ@uf-'oatq#él iddplan apprepriede ianifdiipe pr

and |oaréI I cult?rl Yat818Y2aniadi, alaks iekekipAR fidd i) Exampl@ qtbtsr wlt%lws'ﬁ cell
equi pped w i on_ex e es ig C e xture
contai ni ng the BhlcgaiggxfF@B@Wﬁiwagg%ﬁmﬂéf% g o@ﬁ%ﬂiﬁ?#ﬂ?ﬂwﬁroly3|s
step (1B) from adtzebtxyeacticmiod rstermarndlanillde. line 21 and
water froma water feed line 22 for el ectrodi al ysi s. I n

this electrodial ysis step (2), the 10 corresponding carboxylic acid (I1V)
and base are proB#emple 108 romthe carboxylate (111), and as a consequence

a m Xt Wee Cohephaitiafd odnh @ € H-MheHvIC-AciFl of bl -A1d fhaiddomethypld 2
M xture contai ni Ng_tNe_base _ang | Ypier are rndependent Ty obtarned. The -
mi xture contai ni REQSDREYITO-EBY, Wkﬁ,wb.%?',mgg acid (1V) and water, through

a car boxylic aC|weumymyaﬁU&}dnéuﬂﬂﬁrﬂﬁmgnﬁamdthyiﬁhhnoxy) m xed
W I h the mixt urep&%@hiﬁ@t@g (tl% Caq{é)w:.ﬂ?nee alnll)) were heated to

reflux for 3 hours. After cooling, methylene
15 chloride was added to the residue and the solution
washed with water, brine and dried over anhydrous
magnesium sulphate. The dichlorqmethane was
evaporated off and the residue purified on a silica
gel column using 5% (v/v) diethyl ether-dichloro-
20 methane as eluant to give the title compound (1.1q)
of melting point 89-90°C.
m/e Theory : Found 358 : 358
Theory for ¢. ,H..N_O_F., ¢ C 63.7 H 3.6 N 7.8%

19137°272° 3
Found  : . C 63.5 H 3.7 N 8.0%

25 |
Example 109
Preparation of N-(4-methylphenyl)=-2-(3-0 & X~
trifluoromethylphenoxy)-6-pyridinethiocarboxamide
A mixture of N-(4-methylphenyl)=2-(3-0f XX~
30 trifluoromethylphenoxy)-6-pyridinecarboxamide (1.3qg)
and phosphorus pentasulphide (1.5g) in dry pyridine
(50ml) was refluxed for 4 hours. The hot reaction
mixture was then poured onto ice (50g) and the _
35 aqueous solution extracted with dichloromethane. The
combined extracts were washed with 2M hydrochloric

PS21002
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and water fromthe Carboxylate~containing m xture feed ?Iine:21ﬁand t he

whole mixture is recycled to 20 el ectrodial ysis:step (2)." It should be
under st oad t hat dependi ng on conditions of electrodialysis, the ~

m xture cont ai ni ng carboxylate (1V) and water contains

undeconposed carboxylate (111). On the other hand, the m xture
containing the 25 base and water as forned in the electrodialysis step
can be recovered froma base-water Tetbvery line 23. The

recovered base can be recycled to drol ysis ste 1B '

- 48 - for 3% and Wake Lt £€§?F 42y Png' &Pt a'ﬁ’%%??‘f‘%n of the feed

(the nixed feed faynddivum sulplaboxytheé edichlaronethanetwas feed |ine 21
and the car boxyl ic .aci d-gont a0l ' e | jnes 24l sto 5

el ectrodi al ysi s setve%ctrf)tefds ?%ﬁ t ghgéar %%%‘?%?a%{’g?a%gse ‘??%lg%%%n step (8)
t hrough a car boxysinaa@ dsbirai gehgecolumnusingedichlorppnethanet ashoul d be

understood #1al idxhant tdfloiyé CLRENE Bt Db NGohBEuAAI POXBY) CasChdyblYpu Or med
in electrodla:¥3|s step y fed 10 to

L 2) and,water can_be direct
carboxylic acid &R %ﬁnqﬁnﬂﬂﬁéig?89°h$€h639'ﬁ2?n§' recycled to
el ectrodi al ysi s siap fdory : Found SB8box$BBC acid extraction step and
carboxylic acid

separafti ng sitep . Whgr § _gecegsaryg the
carboxylic acid 6?8%%E¥mf#ﬂaéagﬁl5éﬁéFéfeétrgdféfgsisﬁs§e§ caﬁ be subjected
to carboxylic aci d extracti onFenadcar b6x$Lie acHd3s@par ¥t nd¥st eps
for regevery. Referring to the exanple illustrated in

Fig. 1 and particularly to carboxylic acid extraction step (8), 20
the mixture contdﬁﬁﬂﬂ@L&hlearboxylic acid (1V) and wat er as fornmed
in el ectrodial ysiprepapatLoni 6£f Nd (#0fanorophengl) Faet(or ¥ Movra car boxylic

acbd-contalnlng n'?:1%'(}.1‘:"1[15?0I]i-c(:ae‘x(t?gtl'xylphenoxy_)-6-pyridJ’.n'e't:hJ‘.ocarboxamide

The title compound was prepared in;analogqus
15 manner to the pfocedure of Example 109 from
N-(4-fluorophenyl)-2-(3-¥, ¥, {-trifluoromethylphenyl) -
< 6-pyridine-carboxamide. Melting point : 96-97°C
m/e Theory : Found 392 : 392
Theory for C,,H.,ONF,S : C 58.2 H 3.1 N 7.1%

1971277274
20 Found : C 58.4 H 3.4 N 7.1%

Example 111 |
Preparation of N-(2,4-difluorophenyl)-2-(3-{1'-
ethoxyiminoethyl]phenoxy)-s-pyridinecarboxamide

25 A solution of N-(2,4-dichlorophenyl)-2-(3-
acetYlphenoxy)-6—pYridinecarboxamide (0.769),
O-ethylhydroxylamine hydrochloride (0.22g) and
triethylamine (0.23g) in ethanol (50ml) was refluxed
for 6 hours. The ethanol was removed in vacuo and

30 the residue purified on a silica gel column using
methylene dichloride as eluant to give the title
compound (0.3g) as a white solid of melting point
-104-105°C.

35 m/e Theory : Found 411 : 411
Theory for C, H, O.N.F, : C 64.2 H 4.6 N 10.2%

22719737372
Found C 60.0 H 3.9 N 9.8%
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ltne 7 and the cérboxylic-acid (Irv) is extracted iato an: :  oergénic

-

sol vent supplied froman organic solvent feed 25 ° line 26.°

Thesorgani c sol vent that can be used incl udes the organic solvents -~
menti oned for the amide extraction _

49 step (4), such as alcohols, ketones, al dehydes, esters, and
ethers. The preferred organic solvent I ned Wees- al cohol s and ket ones
each containing 4 or nore carbon atons (e.g. about 4 to 12 carbon

at ons) . EXtraCtiEﬁaﬁQme 51he carried out by the conventional procedure.

The organi c phasg_or n arpoxyl id (IV) and
organi ¢ sol vent e %@tﬁ 4-%1 *ophenyl fj Cnet (9) through
a carboxylic 3 phenoxyh eé¢pyinidimeagrhagamiidasr hand, the 10

aqueous phase or | ayeje %aeﬁ.%fyptew SAYR I8 W (2,044 SCBEN)Y) hidke 25

and recycled, together wt

cont ai ni eous n1xture from
base-wat er Pecovafgled k& a 5°l2§19R)Q§(ﬂﬁ@*ﬂﬁkﬂ%ﬁﬂéﬁ%ﬁi%’ 47 a water
feed line 27 me&hy&ﬁt‘é)&@a@(idphehw|-3654py15itca’me(d&bouanﬁd)a(s}e.mﬂt 15

feed line 15. LDQXY. e ( t he
organi c | ayer corPaPStRYLERE gﬁ'l%?ﬁ Jc 43&2&{ %ﬁ%‘%a{% ¢ sol vent
as avail abl e frosttireredaocverylightaatd room tmemum stBe (8) is

distilled to sepgs %h&o&%%e %ne ép d%é%ééiéffoaﬁd(¥ﬁér¥héiéﬁﬁ”C

solvent. The oxy I'sS recovered froma carboxyllc
acid lﬂ-Qcov@l‘J}'J-IJ‘fllﬁé1 on \mlﬁjé--"t‘??e gﬂ’gaﬁﬁ]é’%lwg carr$e(V/V)  recycled

to carboxylic aCadthwwéﬁlcﬁtcﬁﬂdl%métmml‘to glve aherghtie sol vent
feed line 26 for reuse

organi ¢ sol vent PO Sund ( Q- §§)bea%s%§t£fsm I Onlek‘?r %%]htlljgf gcﬂﬁrg(rjn de

extrac- ti a34sass ) .
' m/e Theory : Found 386 386
15 Theory for C. . H,.O,N.SF : C 59.1 H 3.9 N 7.3%

197157472
Found C 59.1 H 4.0 N 7.2%

Herbicidal Activity
| To evaluate their herbicidal activity, compounds

20 according to the invention were tested using as

representative range of plants: maize, Zea mays (Mz):

rice, Oryza sativa (R):; barnyard grass, Echinochloa

crusgalli (BG):; oat, Avena sativa (0); linseed, Linum

usitatissimum (L); mustard, Sinapsis alba (M); sugar
25 beet, Beta vulqaris (SB) and soya bean, Glycine max

(S) *

The tests fall into two categories,
pre-emergence and post-emergence. The pre-emergence
tests involved spraying a liquid formulation of the

30 compound onto the soil in which the seeds of the
plants specified above had recently been sown. The
post-emergence tests involved two types of tgst,
viz., soil drench and foliar spray tests. 1In the

35
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- 50 - The extractlon of carboxylic agid (IV) and the
separatlon of carboxylic acid (1V) can respectively:be -carried out
bat chwi se* or conti nuously. It shoul d be understood that the-.
caTboxyIic acid 5 (I'V) formed in electrodialysis step (2) can be

separ at ed and recovered from.the m xture containing carboxylic

acid (1V) and water not only by the above hod but al so by the
conventional procedure, for exanple raction, distillation,

crystalllzatlon,scﬁﬁr#?%ﬁ-h vdits sﬁﬁﬁt S I*ﬁqbﬁhﬁggagggaﬁgﬁ%teetc or

any suitable ination o ures (1i)]
Route (ii) corre@é@@&?tﬂf|§hﬁ(?§9$efﬁnﬁﬁ¥$ﬁd%ere groving awpdedsgnehedi on

step (4) and aque@kh laaWglquith foﬁﬁ%@iérﬂ%éﬁ@@nﬁiﬁé da¥empPeanaoakt t ed.
Route (ii) is suitahle for_t a@b h€ ﬁh ern1 tlgg %ge strain of
nicroorganisn1ortPFEﬁ&W§£%%ﬁ”«MF r*W' € He?et Bay ctPBpon a

nitrite resdl ts iseedling iplants weretspraydd with shehaai fermalption. and
carboxylic acid salt. ﬂg)soﬁi;ﬂsed iﬂ'éﬁ@’é%@@@lﬁ éléUé%&gggg in Fig. 1tO

t he reaction m xture ned Tn hydratron T
hydrol ysis step hemtiowldwmpela ¥samation reaction m xture feed line
12 and the reaction mTﬁé“fb WP PEShs used'fhhﬁﬁé0£¥§t§ wkeB piBpakaaf ed
to amoni a recover ste H?% t hr ou XSIS reacti on m xture
feed |ine 16. “t199§ s s gt %¥?3E9 StHB 3RPEEMBII) in the
reaction niﬂwurecMMtamnmhgrninkkhylwnughEpofldh atkylphenol/ethylene
o1 - oxide condensate available under the trade mark
TRITON X-155. These acetone solutions were diluted
with water and the resulting.formuletions applied at
dosage levels corresponding to 5 kg or 1 kg of active
15 material per hectare in a volume equivalent to 900
litres per hectare in the soil spray and foliar spray
“ test, and at a dosage of level equivalent to 10
kilograms of active material per hectare in-a'volume
equivalent to approximately 3,000 litres per hectare
20 in the soil drench tests. '
In the pre-eﬁergence tests untreated sown soil
and in the post-emergence tests untreated soil
bearing seedling plants were used as controls.
The herbicidal effects of the test compounds
25 were assessed visually twelve'days after spraying the
foliage and the soil, and thirteen days after
drenching the soil and were recorded on a 0-9 scale.
A rating 0 indicates growth as untreated control, a
rating 9 indicates death. An increase of 1 unit on
30 the linear scale approximates to a 10% increase in
the level of effect.
The results of the tests are set out in Table II
below. In the Table, a blank space indicates a
- 35 rating 0, and an asterisk indicates that no result
was obtained.
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hydrol yzed with a base to the corresponding car boxyl iC
(111) and ammoni a, while the ammoni um

.-

e

.t ¢ aci-d-salt
carboxyl ate (V) in the reaction

PS21002

m xt-ure wndergoes s@rT Xchange|jreactign with §he pbase[fto giveg the -~
corres- 5 ‘pondi ng carboxyllc acid splt (IIl)) and a ni a.
According to this route (i) Qhygassi ng gnide extgacti oh step (4), any
anmoni um car boxylat¢ (V) in the . reactiogn m xtuge obtai ped in '
hydration step (1A) |is npts o kost|thrqughl transferetesthe sageeous phase
or layer. 10 Mor goverg the |oni ssioh of amide extrdction step (4) jand
aqueous | ayer separdtingoshep |(db3)nresuhts in sinplifii- cation| of the
process. In additign, nce many strains of mjcroorgahi sm capjabl e of
hydrating nitriles Have ®obh | v <the enzymel convertling nitgiles to am des
and the enzyne 15 corgepting nitrifes to cprboxylijc acidsy this rpute
(i) i s conpat|i bl & wht h [a®brdad | spedt rum of m drdoryani sfs and,
therefore, can be myre univerdally enpl oyed. [Rout¢ (iii)]
Route (iii) is suitdble fo® tHeNcade ifn whichf 20 pernmittipng the strain
of m croorgani smor |t he pregpa- fation derived therefrojnto act| upon a
nitrile results pr eddni r:LﬁtIv ih Production of lthe corfdespandihg
carboxylic acid saltj. AL boxylic, acl d, sgl't Ipgo\yidi rhg?stqep 25
I'n the carboxylic agid sal ¥ prowdfng step, the strainjo
m croorgani smor thg prepagatilop, dgrived o 4 hagreflrgmy s ;L‘e.;rn},;ted to
act upon a nitrile tjo provide ' t 52 -
t he correspondi ng annmoni umgcarppxydat ¢ &V~ ~ 0 o odeferkirg tp the
exanple illustratedl}in FE"g 2 and partigularly jto carbgxylic agid
salt providing step 2 (l),] & reactloe ies stippl Hed [wint hethe Ritsil f from
a *.5nitrile feed I{i ne :.} and water frloma water feed |ine 1(Q
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and the hydration reaction is conducted in the presence - o of. the strain

of mi croorgani sm capabl e of convertl ng ni tr| I es to caf boxyl i'c acids
or the peeparation derved ttergfrom—t{—shooutdrbe—omdgrstood { hat -
the reactor may 10 |be sufplied with lthe disfillate fhater ayailablefin a
concentration step (p) to bg d=scr| bed hergi naf jer, <+ &hrqugh 2 wat er
recycle line 20. The 3modnt o ter to pe used}in this
carboxylic acid saltjproyiding|siep (1) By fornexanp| & &5 | Re ot [l ess
than 1.5 noles (e.g.|abogt 1.5}to 300 nyl es), pfeferablly not |eéss
than 2 noles (e.g. apout & , ~10 150l es),~per nple of tlhe natrijl e.
For i nproved splubiiglity of the nitrite gnd snmoofh progrliess of the
reaction, an organic|sol §end sich as those nentioned for 20| wroate|(1)
may be added to the feactsi on system A buffer may al sq be usedq.
The concentration of |t hedstRai f of v cf eor ganijsm v cel | g)) <or~ -
preparation, the cong¢gentrationjof the niftrile, {he readtion sy4tem
pH, and the reaction|tinme &5 can be|the sarfe as thése nent| ¥hedl fqr the
hydr ati on step{(1A) iQ rqute (1)} The ngde of reaction may be &
stationary-bed reactijon or & fl|ui di zed} bed regcti h, and «
- 53 - may be {Darchw Se [or cont | nuous. [For enh nced © o
concentration of the|reacti®8n gr8ddtt, t%e*reacfl oh “hi xp Ut e may| be
recycled to the reacflion syatempvia a | , . reagtion mxture recygle |line
11. 5 The|reacti8n iXktdre |s generally su jected L0 a '
conventional separatijng progedurg, Such ascemt i fhggal « o [ ig0NaOr
filtration, to renovg themcrdbial cells or tihe preparption degrived
fromthe m croorgani §m bef oe Hejngs w [ked [ q the nest stepwo &0
Sal tt exchange steg @
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Im the salt exchange step,
anmoni um car boxyl at e (\/) forrred in the

a base is permtted

e

to act upon The
carboxylic- “aci.t sal t -provi di ng

step for :salt exchange—to provi mg—CcanboxytiTc] aci o
salt (111) -and 15 [amoni“. o the ¢xa@nple
illustrated in Fig. P mand, ip particylal F_exchaqge«§te3 (12),
t he reaction nj xture “ton alnlng anmoni uf ate (Y) as
obtained in the carbpxylic @acid salt ol |fedgo ha _
sal t - exchange react of thgough hydr at| on product - cont di ni ng m xture
feed line 2, while a|lbaség is o o ed tp the|rgagtor| fromalbase feed Iine
14. The| bas@ that |can be jused injthis step incldJdes t he
bases mentioned for the Bydsol ysis stepe{1B) ijnm 26 route (|1x. The
preferred base inclufles al kali |netal hydrioxi des. { sodi umjhydr oxi ¢le,
pot assi um hydr oxi de, | et c&') 2 | ane al ks ivnetjad ear bprates (jsedirum
carbonat e, potassi uni ' - 154 -
carbonate, etc.). The still=nofje-prefef redvbade -~ hctudds .sodi um
hydr oxi de and pot assjum hydgoxilde. Thosg bases fan be (ysed .
i ndependently or in @& conbi®a- |~ ~ t|6h Of tjiwd & npré _spedi€s. b
The amount of the bage per nol¢ of ammpnium | caraoxylate &V) may for
exanpl e be not less {han 0.9 “Br am‘eqlli vdl Bnt® pf &t efablly®about {1 to 5
gram equi val ents, andanore_prefefat bl¥ RQout 1 tp 2
(particularly 1 to 1{5) gram equival en he |salt 1f exchange regction
can be conducted in & tempeLatyrg o S agge jof. about L grr]|Cet Q,°50¢err]c
but is generally cartiedput at foomtenperature. The rleacti on|{may be
carried out bat chwiisejor |cgntd nupuys! ¥. ¢ < « |t} shayld|be
understood that by pe¢rm tting tfhe 15 strain of m cfoorganilsmor the
preparation derivgd E o o o " o~ n o ¢« < o
ot i
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P

therefromto act upon the nitrile in t he car boxyl i-¢ acid* -
both the hydratlon of the

provi di ng step (1),

rl

' sa']t

e n|tr|1e and the salt’

exchange «.reaction c be—Tartred out M oge tep. 20 This
salt exchange step Sgnverts the amonijum carboxyl ate tg, for exanple
an alkali netal salt|whicha «~ Nas a higher |qyrent} ef fuci gngy for :
el ectrodi al ysis. By ati | zing this step)| the efficiency of carpoxylic
acid productiop cap ke renprkabllye nPproyed. vn 25 « ~ Am@oRri a
recovery step g Injthis anmoni a re¢covery gtep, the amonja pro-
duced in the salt exghange .step is reclowered. {This '
- 55 - recovefy ok ammoni a can fpe carrijed out yn the gane
manner as in the route (5):: _ w Ref@grring tp the exanple
illustrated in Fig. P w wand, in particulan, to anponia rqcovery btep
(6), the 5 reactipn mix tRir e | avar abj @ fPom|sdl t exghange dtep (12
is fed to an ammoni a|jrecovery ¢qui pnmenf through a sal |- | exchange
product -contai ning mxture %eed |ine 20 and str| pped wijth an i pert
gas supplied froman|inert gas feed ling 18, ang the rgsulting
m xture of the inert ith ammb® a~qad is recovered flrom an &dnmmoni a
recovery line 19. As the |nert ghs_ nentiloped, abpve, .t hg gasges
nenti oned herei nbef ofe can Be enployed “The rgcovery of anmoni ¢ may
be batchw se or continuous.2 o The riegover ed @nmaponija~can b¢ used
as a reactant 15 for the syrthesis Df cyandgen conmpounds sluch as
hydr ogen cyani fle which i § &4sed ap it &t'arftsng~nmaferi @ fioks o
nitrites. Thus, alnitrile]l (1) can be easily pro#uced by
subj ecting the hydroﬁen ani dg ho v eagtd om Wit b» amotTev 20 | =staartifng
conpound A (e.g. @ ketone, al dghyde, o '
' 3 5 o G n o < ™ o~ o
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g _
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epoxi de) .

Concentration step

-
-

~~
. -

* The mxture ob"t a| ned in

t he ammoni a recovery step can be fed to a concentrat1on step_as
necessary to 25 ijncreases thp concerntrati onf @ &he |carboxylli®e acid sal t~-
and, hence, the effifciency of dialysig in thelel ectro- di al ysils step.
- 56 - Ref er k4 ng| #0 &he lexanrpl el i | ostrfared i n|FNgs 2
and particularly to |[concentratjon stegd (5), the mxtufre .| contaipning
the carboxylic acid jsaltg(H )| after riegovery| ® <« Sarffonije"i $ fed to a
concentrati on equi pnent ghrough a 5 |carboxylate-containing|m xture|feed
i ne 6. “Concenft r at Pom® cap be carfri ed oui'?n"&he Lam® manner as '
inroute (i). The rejsul tBng copcentratle is fed to - el ectirodi al ygi s
step (2) through a |jne 21° The distill at' ﬁhte can bg fed fof reuse
to carboxylic acid [0 &sajt providirg_step (1) throlugh g lifne 20.
I't shoul d be understpod Th& the cOncdnifratio : tep (5) need npt
necessarily be di spoged dogpst eam of amqanp recovery |step (6) but
can be di sposed eithpr upstreamijor downgtream of the sdlt exchpange
step (12). 15 Electyodial i s|step cgrboxyli¢ Jcifd extractidn. step
and carboxylic acid peparatinglstep — —Th ialysis! step,
carboxylic acid extragti pn.skep,| andacafboxyl i c| aci @ sgparaiing step
can be carriedjout in substantially the|sane mahner as|in 20 t he
route (i). The base|avail ddl e|fsom el jeet readi dl gsios o wstgp*(2 can be
fed for reuse to the|salt exchfnge st g (12) thfough a lbase-water
recovery |line 23. », E[Roweex(ivh)p < AR Roue (Ji¥#) ®s also
suitable for the casg in8 25 |which permttingg the strain ofl m croofgani sm
“ "5 .
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preparation derived therefromto act upon the ni trile
predom nantly in production of t he correspondl ng '

”

‘resul t.s’

[

I

- 5% - car boxytate: Route{TVv) Tg'differerthfr(nn out e«
(|||) in that it doe¥ ndt include the shlt exchange step (f2) and
t hat the anmorfi a avag@l abl e fromithe el eptyodi allysi s ste¢psig 5
recovered in. an ammgni a recovery step| Route [iv) is aglvant agepus in
that the objective qgarboyyld c jagi d,caf D& Phodycgd dhn @ shet
sequence of steps. The g di fferenges of this routje fromidoute (i}Ji) are
now expl ai ned.} 108 .4 Concentjrati on step - wolmmthpe -
concentration step, |the Beactijon mxtdre avai |l gbl e fromthe
carboxylic acid salt proﬁl & ng| step is gaoncentrjated. | vhee expnpl e
illustrated in Fig. |2 the reactjion m xfure forjped in garboxyl|c acid
salt 15 providing stepm(i% is fed tq a concemtrati oin"'eqdi prefat <
t hrough a hydration jproduct m kture fdged |inej28. Concgntrati oph can
be carried out in t)'%e sanme&manper as degcri bed fherei nbgf8ref The
concentrate avail ablle fromg concgntratioh step (f5). is fgd to
el ectrodial ysis stepl_20 X 2)|through a carbgxyl ate-fcontai nijn§ il xtfire
feed line 21. [The distil|ate \A/ateL availalgl'e\in 'gahig cdncentra
tion step can be reused i n%ar b&kyfi ¢ [ati 0" sal t provi dijng step](1).
Amoni a recovery step 25 = ~ n tg \?rrmrn‘;\amr ecpyery stieg, d he
aqueous ammonifp formed i h el ectrlodi a ysils step [2) 1s fled to am
amoni a recovery equj prent Jforjrgcgverly i nnthe gsage o o o o
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manner as descri bed herei nbefore.

The ‘tecover ed: ammoni 3-

cr

et

-

b
~

-

i

can
be used as a starting material in a n|tr|Ie productlon l'ine.
In accordance w th the—rethotqot—the—nvent i L,II conp SES A *
hydratlon reaction Jf a nifrille using a gtrain qf® m crogprgani snmor a
preparation derived t ker df rom an an | el ect rod| allysi's_of {the
correspondi ng dar boxy’i ¢ jaci d saljt i i copdi nati dn bypr ucts spuch as
anmoni um hydrogen syl fate are |not forﬁneg MoreQyer,, thg ngthod | nsures
an expedi ent recoverly ofgusef L+ anmmonija and thg catal y$t.
Furthernore, the amoni agand clat al yst {sybst ante gangbeleLfectiyely
utilized. The foll ow ng ¢xanpl esjare intjended t¢ descripe 15
the present inventign in§futher detaillaard should by &0 <« KEeMNS pe
construed as defining thg scopE of the i hventi on.
EXAMPLES 20 Exfanpl® 2 o > Hyfiroxy- 4-|net byl t i @bt anpi ¢
acid (a-hydroxy- 4-met hy] t hi obutjyri c ac{d) was |produced in accprdance
with route (i) in the prodectipn flowldi agranjshown ijn—~ - Fig. 1.]In
this exanple, the objective cafboxyliq acid P5 was |produced bypass{ng the
concentration step ([p). = Hydrlati on s{ep (1A @ A '
| oopful of Gordona rfgbropertingtus JCW 3204 -
- 59 - from al sl ant “ul | f e™wad Tsé&l t ¢ Pncul pfe T, 090"
m / Sakaguchi flask of the Dl pw n qugi da rregﬂigmmand o o Jhake;cultured
~aerobically at 30[erf]C forf” 48| Aouf's.
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r o ~

Medium (unit: wv) 5 g - 2%
Yeast extract 0. 3% l\/bnopot assi um phosphat e
Q.5% s DiLpot assi.um phosphat e 0. 5% _ .
Sodi um sul fate v nesi umjsul f at e|
0. 05% Cal ci umq ch 0. 005%
Manganese sul fate © | rfo ¢hl ofi de
1 x 10[err]% Zi n¢ sul f atle 1ix 10[erq]% 15
| soval eronitrile (influceg) = : - ~pH " - nos
7.2 The |i uid nedi um tentri fuged to hal vest
the cells, which werg th@h =hashed 3 tijes eac M th a pgortion ¢f 0.05
M phosphat e buffer (pH 750) 20 vashed ckl | s werle resus;rended
in 250 M of the s&m® but ‘2- hydr ox}y- 4-
met hyl t hi obut aneni tr E[ agr] met hy| t hi obutlygonitrill e)
was added in a final concen- 330 MM And al | gwed to neact
-at S[err]C for 24 25 hoyy s iflon of the react|ien, the
reaction m xtuge was cent ve the tells and recovgr
a supernatant. Analys$is of $hels l'iquid ~
- 60 - chrorrat-og-r-a-ph—yu-r—ﬁev eonRtatrea—4—1—wetrght—%
of 2-hydroxy-4-net hyl[t hi obubangna roxy»4-|{ @ = w3
net hyl t hi obutyram de} and 0,9 wei ree acig pbasi s, df
amoni um 2- hydr oxy- 44{net hyl®hi gbat anoaf & 5 | farhonjum < ® ®
[ err]-hydroxy-4-nmet hyl t hi obutyfqate). he yi elld of
2- hydr oxy- 4- met hyl t hijobut,ariim de®*w&s 8B% aftd tlh® ytel g™ *° pf afmorfi um
2- hydr oxy-4-net hyl t hifobutfanoat ¢ was 176 Amide extrpction dtep
(4) —~ a. -l Lol (Y- I Y] N m Lol R )
o
5 =
‘é a 8 <+ o V- B <+ ™~ v ™
3
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An extraction colum packed wi th Raschig rings

reacti on m xture obtained in the

L

- e

10 “was charged W th. the

hydration step (1A) (supernatant)

t hreugh t-he hydratio reperion mxtare feed Irne 2 at 4 fTow rate of
3,634 - g/hr. ang, at tuh ane time, withlan extrjacti on dol vent
conpri sing methyl yl ket$Hne|apdwa small proportd onf &f «15| water (the
organi ¢ |l ayer available in an aqueous | ayer sepjprating|step (18) to
be descri bed herei naf ter),, ak al ¢ o fllowratg of o4, 606 ghhr .| —
As a result, an orgapic Igayer ¢ontainiing 2- .
hydr oxy- 4- met hyl t hi olput ar?am:de and nethyl ethyl~ketong= 28 as obtaijned at
a flowrate of 4,750 g/hrg. (149 g/ hr. fas
2- hydr oxy- 4- net hyl t hif obuté@arani de) . Hydr ol ys| ¢ step |{( 1B)
A 5 L-glass reactor ¢quipgped with a stjrrer wgs conti nqously charged
with the organic |ayer oBtafned Pn™ 25 the gnt'de’ exfraction step through
an am de m xture feed line 3 and, at thg sanme t|ne, wth an 8%
aqueous sol uti ¢n of s¥di ym hydroki de cortai ni ng| &' sfal || anount
- 61 - of sodijum 2- hydr ¢xy- 4- mef hyl t hi qbut anoat e, (g mxture of
t he aqueous solutionlof_ so mibydr oxi He obtajlned in —ellectrodi gl ysi s
step (2) with the aqgeous |gyer gbtained, ., h scarbexyli c lagi dg
extraction step (8)) [froma bage- 5 water fdged linell5 at a flow rate of
540 g/ hr, and the hyd®ol Wsi,S of eaftd OR WASoCaw I'i @t O od &eadtion
terrperature of 60[err|]C As a rgsult, ajreaction m xturje
conpri si ng sodijum 2- hxdr dxy- 4 el ky | &hi dbet anoaf es (230 gehre), | 10
ammoni a (17 g/hr.), vaterg and [nethyl ethyl ketone was . pbtained at a
flowrate of 1,390 g/lhr. & = n wAquectisel aylerr sepalati rg st ep €13)
The reaction nmixt@re [obtal ned iln hydrolysis stlep :
’ 3 8 o n o |l e < % ~ o~ n .
e ol
ot — _ _
JE:' 8 g I~ on ~ 2 (T-J ® © -
g . .
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(1B). was fed to a phase separation equi pnent fromwa 15 hydr ol yzatr

rr
~

- [

m xture feed line 4. The resulting organic 1 ayer (rret hyI et hyI
ket one containing 10 S —nes ecyctetd—torafit-de—gxtractton step
(4) through an organic “ s¢lvent fled |ing 17 as frenti ongdd™abovelat a
flowrate of 609/hrn 20 Ammoni 4 recovefy step |(§)
An ammoni a stri ppi ng|col um®padked with Raschilg rings S char ged
with the aqueous phage or, layer cont ai nifng sodi pry o @
2- hydr oxy- 4- net hyl t hifobut@anCat ¢ and anmgni a as pbtai ned i'n aqugous
| ayer separating step 2%, ,(13) throuph a carjboxyl at g-cont ai|nings m xture
feed line 5 and, atjthe qane ting, with {23 L/ hr}jof nethane gas
froman inert gas fegd |ifhegl8 jconnectpd to the bottom ~ o
62 - of the afmonig stri|pping cpl um. As la resulf, a
met hane- anmoni a m xt dre ghs@was Dbt ai neq fromthe top ot re anmoni a
stripping colum. This mixture gpas was fied to al|prussic acid
producti on 5 ling fromen gmmonia fecovery [ine 19. N -
El ectrodi alysis step{(2) An el ectfrodi al yzer (TS2B-2-5, |
effective area 200 cn’Ferr] X 5. pqirs, ngnufactufed by ToRuydnma|Co.,
Ltd.) conprisirng a brpolgr nenbr gne and |a cati o excnan‘Pe 10
menbrane (both manuf dct ur ed®y [Tokuyanmh o™, Utd.) welée® Used.
This el ectrodial yzer jwas charggd with @ m xturle af, t\?he pguegus
sol ution of sodi um 2-|hydr ox¥- 4- et hil t hJi Sbut angat e f r o whi ch
anmoni a had been rengved 135 ° jin the fi pia recoyery Step (Pl o .
(carboxyl at e-cont ai nijng 2 Xture feed line 6) and the aqueous sql ution
cont ai ni ng v 2- hydr oxz- 4r et hyl t hi gyt gnoifc acid and whdepenpased
sodi um 2- hydr oxy-4- ngt hyl ®hi obuff anoat ejas avaij abl e from :
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the .el ectrodial ysis st ep (car boxylic aci d-cont ai ni ng 20

-

.-

- mxtufe recycle

PS21002

line 24). The concentratl on of sodium
2- hydr oxy- 4- net hyl t h-obtt-areate—n Lh.a At e—Wes—§—5 wetrghty % and
the rate of feed to|the el &trpdl al yz¢rTwas ~ 3,600 g/hr|{ "A Portlion of
the m xture (655 g/hr.) was fed|to carbpxylic gcid extfgction |step
(8). 25 The aqueous sSl uti on of “Sod um"ﬁydrom de avgi | abl e
on el ectrodial ysis s mjx W %h Lhe lagueous| o ., llayer, (aph Qqgeous
sol ution contai ni ng undegonpose : - 63
sodi um 2- hyldr ox§- 4y mef byl Lhi gbut anoaje; watgr recoveny l'i ne
25) obtained in a carbox¥lic afid extrlaction ptep (8) ¢lescribegd bel ow:
through a base-water| rechveyy |ine " 23, pnd ‘a pdqrtion of she nilxture
was fed as the 5 € ectbolc}/te to the lel ectrofli al yzer} via a water feled |ine
27, while the remainj ng &ajor pestion |was recyeted tg hyalr &l ysli s step
(1B) through a base-pwater feedjline 15. On t he jot her hand, watler
(unused fresh water)j was fed tp~ t e dialyzer tHrough ajwater fleed
line 22 at a flowrate 10, of 18 g/Nhr. Carlboxylicjlacid
extraction step (8) = An extractioh colunm was charged’ vja a
car bo- xylic acjd mxture|feed lilne 7, W{th a mixture off the
aqueous sol ution of kodi um¥2- hydr oXy- 4 fet'hyl { 1% |t M oDut cm°8af’°e from
whi ch ammoni a had begn remwed inthey = ampnia rlegoveryisjep (6) (line
6) and the carboxylip “aci @ cBnt 4fi Al ng mi Xt ure (fan aquequs sol ufion
containing - ! 2- hydroxy 4- met hyLt hijoQutanoi cmag‘i d jagd 4ndecqnposed
sodi um 2- hydrgxy 4- rret hyg{ At oblitanoat e from ¢arboxylfc. 20 acid mxture
recycle line theX¥sage fige, mep Qylan w & hyl kethongd vase fefl as
t hgt extracti oh scgven f om an - ofganic golvent feed line 26.
As“a result, an ej]é(tract Eor:gani%la,yer P ™ - “ o~ ~ ~
ot —~
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contai ning 18.5 wei ght

% of 2-hydr oxy- 4-

,

-

25 net’ hyft hi obut anoi'c am d, 73

wei ght % of net hyl . et hyl ket one, and 8.5 wei ght. % of wat er was
obt ai ned-at a fl ow rate o [ETTIT T Onep— nerernoerore, |t he *
- 64 - aqueous| | ayer 2onfai ni ng ndecorrr osed sodi um 2- ydr oxy-
4- et hyl t hi obut anoat g was reecy¢l gd, et her W th_the adqueous sl ution
of sodi um hydroxide |n base- waf er recycle l'ine 2B, to hydrolysi$ step
(1B) and 5 el ectrodjfalygi s,ést (2) thiough g mater fecovery line
25. Car boxylic &ci parating step ({19) The extract
(organic | ayer) obtajned@ n, carbokylic adid extrpction dtep (8) |was
fed through a 10 carboxylic acid extfact feqd line Bto a distillafion
- colum for distillation. .uASoa nesul t, hn aquequs sol utijon cont &i ni ng
80% of 2- hydroxy- 4- 8 net hyl t hi obut anoi ¢ dci d and| havi ng la Gar dngr
col or scale nurﬂt‘oer ~of@4 was obtalned frdmthe bpttom off the coljum
15 through a carboxylic acidjrecovery line 9 at a flowrate of 178
g/ hr. On the other hand, th® ngthyl ethyl. ketgne | fractijpn availlabl e
fromthe colum top Wwas recycldd to - - the [carboxylic acidf extractlion
step (8) froman organic = solvent|feed lijne 26 f¢r reuse| as the
extraction 20  sol yent. EX e 727 o “ o © o
2- Hydr oxy- 4- net hyl t hifobut an8i ¢ [a€i d" wa$ produced " | I'n accprdance (with
route (ii) in the prqductioa fllow 5, trated i&,Eig, 1} ~ 25
Hydration step (I|A) _ “The pnocedure| descri ped in Ekanple 1 was
repeated to provide g reaction |mxtyrelcgntainfeg & 1l o o - | ~ ~
o 3 |
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wei ght

- 65 - % of 2-hydroxy- 4- nmet hyl t hi obut anam de :a_nd 0. 9 :
wei ght % of ammoni um 2- hydroxy 4- et hyl t hi obut anoat e. ' Hydr ol ysi s
step (1B} A3 L-gtass Tepgror equipped Wth a sgirrer yas 5
continuously chargefl with Thelreactioh N xturle cont ail n- i ng _
2- hydr oxy-4- et hyl t hi obut aganijde and P-Jydr oxXlyA-e ~ et hyld hiyobyt anoi ¢
acid as obtained in}jhydration|step (1A)| through a hydration rgaction
m xture feed line 1 o xat |a flow [ alesof 2,983 gfihg. 4On | ke athgr hand, .
an 8% 10 aqueous|{sol @ion qf sodi um hydrox|j de confai ning p smal |
amount of sodi um 2- hydr gky=a4- et hyl t hf ebutecanojate (a | «~ m kture of] the
aqueous sol ution of [sodigum hydroxi de avii |l abl e|from el pctrodi gl ysi s
step (2) and the agleous o | ayer @wai Mablle«from g¢arboxyl]c acid _
extraction step 15 (@) wag fed frpm base-water fged line|15 at g fl ow
rate of 540 g/lhr. &18 tHis manngre the hydrol yg4i'® Meact ion®™ was
carried out at a reaction tengerature|of 60[efr]C As ja
result, a reaction fixture¥containing| "~ spdi um
2- hydr oxy- 4- met hyl t §i obut agoatle (230 +/ hr 5% 20 arm)nl a (L7 g/hr.),
wat er, and nethyl etlhyl kePond was tal ned at |a~flOw tate of 1,390
g/hr. Ammoni a recovery and ¢oncentrptjon stieps (6. }3)
A singl e-stage distilllatioff c Iérm way © :ont‘lgnucusl y ch 1rge8 with the
reaction mxture avdgilablea 2y . fromihydrol ysics steq L1R thrQugh 4 '
hydr ol yzate m xture eed line 1 at a flow ratg of 3,520 g/hr.
. (sodi um 2- ) ~hyqgr oxy- 4ret hyl thi ojubaroat ¢ 38 g/the. ,eva & 17
- 66 - w9/ hr.)| to Penovel water (2,130 gfhr.) and anmonija (17
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g/hr.). As a result, an aqueous sol ution contai ning -§odi um-.
2-hydr oxy-4- net hyl t hi obut anoate was obtai ned at a - flowrate of 1,373
o/ hr.. (230 g/ hr. as podrumZ-hydroxy- [ 5 4- et hyl t hj @but angate) . -
The aqueous ammoni a pbtained a$ a distfillate was strippged with
met hane gas in the spne nafher|as isn the amadni p esovary step
according to Exanple{l to recoyer amonifa. The fecovergd amon|{a and
met hane gas were fed| 10¢ 0 @ wrussijceaci d producti pre | i~ne.| »The wat er
after renoval o arr&nnla vas reused in hydrationjstep (1A).
El éctrodi al ysis step (2)aocarb)xcylic aFid extrastiron | ™ <« stlep (8). |and
carboxylic acid sepafati rgg step (9) : The faqueous |sol utiop
cont ai ni ng sodi um 2-{ 159 t®dr ¢xy- 4- et hyl t hi gbdt &hoaf e* a® olft ai ned §n the
anmoni a recovery-c@nggntnati on sfage way subjected to gl ectro-
di al ysis step, carboxyli& &8id]|e%tfact|on 'step,"ar‘lld ® “carlb®xyTiclacid
separating step as iph Exanple 1 to _provijde -
2- hydr oxy-4- et hyl t hi obut arféi c |acid. PO The] sodi um |hydr oxi cﬂe
avai l abl e from el ect fo- di al ysis{step (3) was reysed in hydrolysis
step (1B) as i ExarmT'"e _ Exdnple 3
2- Hydr oxy- 4- met hyl t hijobut angi c lagi d, wag @rgducea L5 | dkn~acciodance(w th
Route (iv) in the pr¢duction fllow iIIustrated|+ Fig. 2 :
Car boxylic acid salt |provi diR3ang {skepo (1) ~ wn o o o o n 0
- 67 - A | oopful jof Bacteridiumisp. R34]1 (FERM P-2719)
froma slant culture was used tjowi Rocul ate~l, 006 o - Inh/ Sakapgwche fllask of
the sane |iquidl medi Lmauused in | Exanpl ¢ 1 and ghake-cu] tured
aerobically at; 30[ern] C for-48 | & hkours.» o non TRevcul tered ceglls
were harvested byg " , :
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centrifuging the culture broth and washed 3 tines each

of 0. 05 M phosphate buffer (pH 7.0). The

o~ e
r

-.wth.a portion

washed cells were

r.esuspended in 250 m

2- hydr oxy- 4- met
concentration of 330
for 24 hours. After @

was centrifuged to rg
Anal ysi s of the super
contained 4.9 we
nmet hyl t hi obut anoat e.

single-stage distill 3
avai | abl e from car box
and t hereby pr ov
nmet hyl t hi obut anoat e.
extraction step
The concentrate cont g
- 68- met hyl t hi

(5) was fed to electr
.and carboxylic acid s
2- hydr oxy- 4- et hyl t hi
(6) The
step (2) was fgd to

n.a
t he ammoni a rec-overy(?

anmmoni a- net hane

Table 5 (continued)"

of thg same 10 | buffer| as aboje. Thef, .
hyl t hi obutlyronitrifl e was pdded i} a fina _
mM and&t hel meacti ¢n was chraied qut at S[er|r]C
onpl etion jof the feaction tthe reaction m Xture
novest ke celd s+ 1% = and prowede |a super hat ant.
nat ait by liquid chrpmatogrgphy revealed tHat it
i ght®9%? onl a freejacid baksis, of |ammoni um 2- hydrloxy- 4-
g Concentfation step (5) | 20 A
tion?c® unn was charged ¥ witH the reaction nixture
yl.i cfaei d s&trnmﬂmngﬁup(l)t)reMWQMMer
i de % Bonclefit rdt e [cont ai nj Ay Amgni um 2- hydr oxy-|4-
25 El ectrodi al ysisjstep (4). carbpxylic 4cid
i c aci d| separat|ing step (9) '
Ir oxy-4-1
Lhed—-n—t-he condentration step
odi al ygj s iIrhoxyl ifw '« dchd extfagtison |step,
epar at i ng ~ stgp as injExanplg 1 to ptovide
o- - 5 Putheois agid. n o « AnDNi a r¢cevery |step
agueous anponi a ojtai ned | n the gl ectro- difal ysi s
m a serippi ngrced unhe «  dneb the prrecedurle of
stepgin 1 Examyl e 1 wap repeatjed to pfovide ﬂn
m xtgre! gas* ™i s nfxture| gas*®wag fed to}|a¥pfroduction
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line for prussic acid which is a starting conpound for

2-hydroxy-4-met hyl t hi obutyronitrile.

"Ml

- 69 - * \VWhat is cglalhed s ] Acpethod of producing a -
car boxylic acid whi chexconpr ses (1 a cafboxyliq =cid salt provjding
5 step conprising [perm.ttd ngl a straijn of m Eroorgarni sm capable of
hydrating nitriles dr a pr®&arptd ofi derTv&d ~ Trorh $aid mijcFoorgahi smto
act upon a nitrite tjo thereby (a) @rgyidaagtwleas& t he (orresponding _
ani de which is t hend hifdr of §2€d i Fhe presente df "a Dasé To probide a
10 salt of the corfres gjng carboxylic acid or (b)| providg¢ g salt
of the correspondi ng car®woxyligc acid and (2) an el ectrodi al ysi sf step
conprising subjecting thg garbp- xylic atid salt] provided in sajd
carboxylic acid salt & provjding stlep.to electrodijal ysis to provife the
15 correspondi ng carbg¥yd c pcid and Bbase. e ~2. |A nethofd of
produci ng a carboxyljic acid as . dlaimed {n Caiml, wherein the
nitrile is a cyanohydrin conpourde 3. A ngthod of
produci ng a carboxyljic aciqlas 20 - dlained itn Caimil, wherein the
m croor gani sm capablje of = hydratijng nitriles is jat | east] one stfain of
m cr oor gani sm sel ect E-grotpeconststinyg—of—tjE geENnusS
Pant oea, the genus M crocoetus| ¢ he ggnus ° ©Bact ef Fdium |the ‘QYenus
Baci |l l us, the genus [Acti nogpdufa, 25} the génus Kitjpsatospdra, the]genus
Pilimelia, the genus|. “Nchf AroBactle®, The|d@nifs Bei™ efi ndkPa,*t hé genus
Cel | ul ononas,  the gehus Kl ebsiglla, the genus| _
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-+70 - Actinopol i spora, the genus Actinosynnemn, the: genus
Act i nopul anes, the genus Anycol ata, the genus Sacchar opol yspora, the
genas Streptonyces, e geENTS Nogar dror dgs, the genus PrRovi dencla, the
genus 5 M crobacterfium tfe genus Rh dobact ef, the gEnus
Rhodospirillum the |genus @sepbacter,| fhe,genys Pseydorpgas. the
genus Al cal i genes, tjhe genus : Cor ynebactefi um the genus
Brevi bacterium the jgenug « Nocar dijlag the genusy Rhpdopcgccyse tdhe genus
Art hrobacter, 10 t he genus [forul opgdi s, thelgenus Rhodopseddononas{ the
genus Aci net obacter, themgenus Mycobadteri um [t he genps Candi d.?&, t he
genus Agrobacterium|theggenus| Asper gi|l | us, t hej genus Renicillijum
t he genus Cochl i obol us, Eh@ gepus Fusarijumy the|l genus Hnterobagter,
t he genus 15 Xant hobact er ,ch genus |Erwi ni a} the gepus Citrjobacter,
t he genus Aerononas, andat e genus Corjdena. <+ ~ A A fetBod|of
produci ng a carboxyl|c acid as dl ai med ifn Cainfl, wherlein a sffrain
of microorgani sm growh ip the prlesence ¢f at |epst one |i nducer
selected 20 fromfhe grogp ¢onsistijng of nijtrites and am des i s uged
as said strain of m froorgdhi s 5. '‘A'net hod of f)“ro'auci ng a
carboxylic acid as ctarmed T Ch @l m I whereln fal prtrile fydnatase,
(b) nitrile hyflratasé®an “‘Ani*daske.” of (c) nitri ase |s use 25 as
said preparation derjved fram{ihg pjcr og(gg 4 o ~ P A Ifet hod
of producing a carbokylic acidjas cl ai ngd in d aiml, wher ei n the
base is an al kali neyal - © © o o I~ ~ % w (b -
hydr oxi de. o : » A mgt hod of| producijng a cafboxylic} acid ag
claimed in d&®ml, fvher§rusai thekectfadi gl yqi & is - o
. | ’.a
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carried out using an el ectrodialyzer conprising a 5 bipolar .nmenbr arje and

PS21002

at | east one ion exchange nenbrane sel ected fromthe group consisting
of. catiort exchange —nenhranes and_anion exchange nmenbranes. s
8. A nethod of produ¢ing a warioryltc acid as cllaimed in daim1l,
further conprising (3) a stgp qf 10 fecyclirg the r¢action mixture
obt ai ned by permtting “ sqid $tral ™ of nmijcroorgani smor said
preparation derived t her@éfromtofact upgn the nitrile to the
hydration react|i on $ySt e Of X he| chrBoxy|l Mc aci ¢ salt providing
step. 15 _ 9. A nmethqd ofN pr bduci ng [a carboxylic acid as _
claimed in daim1l1, fiurt Her corp?*i sl ng (’71)' an fam de extraction step
for extracting the ari de g nfo gn_organic sol venﬂ fromthe
am de-cont ai ni ng reagtion, mxtyre - obtai nabl e by|permtting said
m croorganismor said 2@ Qprgparaliop gegi ved thereffromto act upon the
nitrile. ~10. A ngthod of | producijng a canboxylic acid as
claimed in daim1l, flurthergconpa shngl(5) a concentration step for
concentrating (a) arleaction: m xyure containingjthe amde or
carboxylic acid salt | 25 pgovi|ded oy Eer m-ttijng said|m croorganismor said
preparation derived tfrerefromtjo—act—tpor—tHe—at++t-e-or (b) a .
reaction m xture contjai ni ngwt hg carboxyl+#c<acijd<s < _
- 72 - sal t avdi | abl e upgn hydroujysi s of| said arfi de. - 11.
A met hod of- produci nd. a car®oxyl fic @ci ¢ As=® “xldimgd in-Caim1, further
conprising (6) an amoni a recovery step flor recojering anmoni a
byproduced in said § carko®ylijc®acTd 't “proyPUiTg qtep (1) or, in
addi tion to saild stp (6)], (Q a stepﬂfo utiliZing recovered
L . LI ) RIS . .
anfiéni a as a nitrgger| solce in & nrtrifl® producticn li ne.
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12. -A nethod of producing a carboxylic acid as 10 - clained.in Caim1,
further conprising (8) a carboxylic acid extraction step for |
extractimg the carboxylic acid froma solution containing the -
car boxylic acid and water. as provided in electrodialysis step (2)

I nto an organic solvent and either (9) a carboxylic acid separating
step 15 conprising separating the carboéylic acid fromthe organi c
solvent in the organi c phase prOV|ded in - carboxylic acid extraction
step (8) or, in addition to said steps and é?%% a ste for
recycling the oyaMey & FOmPaLdFaA Nyt é’d‘ ﬁ?&%{f#‘r |1:F%’E Fating
20 step (9) fOFofoﬂf‘eeo%itpaﬁnr@ﬂ lofC tihen pradseertt inversrinn were xyI ic acid
extraction step t.r ac 13. A
met hod of produci r'f)ge %rnb(})% % cglmt’%‘ ag% Stibxy afnd (égcfboxad‘%ﬁem 9, wherein
at | east one hydmudlediies wgre Lﬂqyﬂﬂd:aﬁﬂdmﬁﬁeﬁﬁﬂﬁunQﬁiﬁ#Qﬁﬁt%@ Eheup

consi sting g 924 yrid iGN Qs %’1 g & %ccﬁdﬁﬁiﬁ@%f e Presdni et hers is

used as thé organjc vent ractipon.
73 invenggon, e 3okl a7 SPTeE 0w, THE RPReEE
clainmed in O ai myard:urther conpr|S|ng (11) a step of: reusing the

21 Salt provi AR o S WS (E oY Aropnend HEAAEF-LPLEERBRRY [ €
car boxylic aC|dzmethylphenQ£yWﬁﬂﬂpynidmnﬂqaerxammdeconﬁEIEﬁ%@EFIQ%Nh step
in WhiyG € he, Carw ai-ﬁ:lﬁd’@f’oél{br?ﬂ)tl%bﬁtﬁifﬂuoro-

salt providing step (1) Is subjecte to salt exch angg with a base.
aci d

10  16. methkphANQFY T4y ddinecarbxan whi ch
conprises (1A admﬁgéuﬂdncstep}pqmy4énimnuoropmﬁmynttzﬂg3atsifmubro#

?LgroorganlSn‘CaWﬂ%ﬁ;fghenoxy))ngéf{gaﬁQ@g¥gg§gm{hgOnpounds to at |east

Compound D: - N-(2, 4~-Difluorophenyl)-3- (3-trifluoro-

15 methylphenoxy)-5-pyr1d1necarboxam1de.

Compound E: . N-(2 4-Difluorophenyl) —-4- (3-tr1f1uoro-
methylphenoxy) -2-pyridinecarboxamide. :

Compound F: N-(2,4-Difluorophenyl)-3-(3-trifluoro-
methyphenoxy)-2-pyridinecarboxamide;

20 Compound G: N-(2,4~Difluorophenyl)-3-(3-trifluoro-
methylphenoxy)-4-pyridinecarboxamide. )
Compound H:. N-(2,4-Difluorophenyl)-3-(3-trifluoro- '
methylphenoxy)-6-pyridinecarboxamide.

25 | They were tested and the results were recorded

| in the same manner as for the compounds of the
present invention. The results of tests on the
following representative plant species

soil drench tests: : maize,_Zea_mazs (Mz)
30 - soya bean, Glycine max (S)
foliar spray tests: maize, Zea mays (Mz)

rice, Oryza sativa (R)
barnyard grass, Echinochloa

35 _ crusqalli (BG),
B oat, Avena sativa (0),

-
heet Has Been Reflaced
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correspondi ng hydroxani des or a preparation derived from 15 said

m croorgani smto act upon a cyanohydrin conpound to "provi de the
correspomdi ng hydroxam de and (4) an am de extraction step conprising
extracting the reaction m xture contai ning said hydroxam de with an
organic solvent to provide an organic phase containing the 20

hydr oxam de, (1B) a hydrolysis step conprising hydr ol yzi ng said

hydr oxam de of the organic phase in the = 63 =presence of an al kali netal
hydroxi de to provide the correspondi ng al kali netal ’

hydr oxycar boxyl at e and amoni a, (6, MPtaxd afiinapsisalka y(Mhueous
phase 25 separating step for recoveri ng P HeetdNbsaPanlddsisn _
aqueous phase containing said al kali netal hyd'r oxXycarpboxyrate froma
mi xture containing the alkali - (SB) | - 74 -
met al hydroxycar boxyl ate and ammoni a as premyaldsedm, Glycine mdwd(®) ysi s

P (19, ) Al Sl Naer | ae A B

‘agueous phase coltat mn | ate as

provided in said 5 amonia recovery- aquésumysrd Qg E¢hinochhod6, 13)

to el ectrodial ysis using an el ectrodial yzqr%rr%gﬁfi §:7) bi pol ar
menbrane and at | east one ion exchange mne selected fromthe
group consisting of cation exchange- menbr anes and ani on exchange

menbranes to prowre ddte oult) in Crables @kl aw hy drtox sl dvacyt | Zcaiviitand

al kali et al ydroxj () g & of . rec ' : La_rggovered
in said amon a r‘?é‘&?ve‘f‘f%gg%%ozzrss S}]szésng&%pﬁie:t%%f%%hgf i %Eﬂ I?l"_"L3 Ef or
reuse to a produdts @189 nngbideg dip®able 6. cyanide to be used as a
starting material for cyano- 15 hydrin conpounds, and (11) a step of

reusing the al kal i metal hydroxide £r ovi ded in said el ectrodial XSi S
step (2) in hydr(ﬂfys‘f’sustté% qQhggrved from Table § 7that 38 oWeRt
producing a carbpey/ldxpersiat afor a commercial compound, Compound A, '

15 diflufenican, shows good activity. However, all of
the other isomers show negligible or limited -

h activity. In contrast, and very surprisingly, the
compound of the present invention shows substantial
activity which in certain important respects exceeds

20 that of the commercial compound.

-

25

30

35
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claimed in Caim16, further conprising at |least one 20 'Step selected

fromthe group consisting of (15) a step of recycling the aqueous
phase previded in am de extrac- tion step (4) to hydration step (1A
and (16) a step of ef fecting separation of the agueous phase in
amoni a recovery-aqueous phase separating step (6, 13) by neans 25
of phase separation and recycling the organic phase to am de
extraction step (4). 18. Amédhad of producing a car boxylic
acid whi ch conprises (1A) a_hydration step conprising
permitting a strain of m croorgani smcapa 6 hydrating cyanohydrin
conpounds to th °pmﬂl ng Ry-oxarm-aes—aRa—hye-exyearboxyte
acids or a 5 reglarat %erl ved from sfi d m croorganismto ad P ipon

a cyanohydrin c 0 lﬁhe corf espondi ng hydr oqani de and
hydr oxycar boxylifc acid ammlmanutsa Dosage | (Frl)iax spomayf treat|iemexhe

reacti on m xtur
aci d ammoni um

hydr oxam de and,
ammoni um sal t, b
nmetal - . hydr
recovery-concent
"reaction nxture

cont ai ni n ' S a) dr oxam de and hydroxycdr i

0 salt W ohkgz{r?aa E%d/itmr/ret al kg/droxi de tocsga/drc ze the

at the saM@ tiShe,| cause [RE R BGyrdky®H o \jﬁ cB&cild
thange, : t o} provi-dethe—corresponrg-rig—al-kdl i

xycar boxyl ate .and| a ni 5) an. a a 15, -

ati én steﬁ cor?pri-sj.gg)re CR/eI’I L ngr?‘%ni% t% orf a :

contai ni hg sai d al kalX 3 rﬁetaa By droxytar®oxy| a8e gnd .

x

anmoni a as provided ign saiq1 o hydrpl ygis stdapdlE’a and gongengragi ng
the mxture, (2) anjel ectrod] al ysis|step conprising subjec |ngthq
alkali 20 netal hydroxyg¢arboxyl af e- cont aiti nd ni%t B e ‘gr i d@d| ?n
sa_j_‘d ammoni a recpvery: con :Qﬂtr_eui oh stgep (6 _5)otco 0o oelectoodpal gsi g
gzgnigoﬁneiﬁgaégdg%ﬁ:Le bonpri si ng a 1 0 bi pool % ngnb& ang agd .gt beast
D 0 0 5 0 0O 0 0 4 2 o©0}]0 O
1 o 00 0 1 0 O0J0 O
E 0 0 5 0 0 2 0 2 1 O0]0 O
1 0 0O 0 0o 1 0 0}0 O
F 0 0 5 0 0 0o 0 3-0 O}j0 O
1 0 0O 0 0 3 0 O01}0 O
G 0 o 5 o 0 1 1 7 2 3|0 o
1 0o 0 0 0 6 2 2[0 0
H .0 0 5 o 0 0 0 0o 0 0|0 O
1 o 0O 0 0 o O OO0 O
24 4 2 5 7 5 9 6 |4
1 4 g 6 |3
TN
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sel ected fromthe gr oup consistihg of cation exchange 25 nenbranes and

7

ami on exchange nenbranes to provide the corr espondi ng

hydroxycar boxylic acid and al kali netal hydroxi de, (7) a step of
recycling the amoni a recovered in said ammoni a
recovery-concentration step (6, 5) for reuse to a hydrogen cyani de

production line as a

starting material for cyanohydrin conpounds, and

(11) a step of reusing the alkali netaé5hydroxide available 5 from
said electrodialysis step (2) in hydrolysis step (1B)
19. A method of producing a carboxylic acid whi ch conpri ses (1) a

carboxylic acid salt providing

m croorgani sm 10

_ capabl e of hydratlng cyanohydrin co
t he correspondi ng hydroxycarboxylic acids or a
fromsaid mcroorganismto act upon yanohydrln conmpoun

conversion thereof to the correspondlng annnnlun1hydroxycarboxylate

ep conpri sing peThisSheat) m&elsk

(12) a salt 15 exchange step conprising treating said amoni um hydro-
xycarboxylate with an al kali netal hydroxide to provide ‘the

correspondi ng al kal
recovery step for
~ exchange st ep,

met al hydroxycar boxyl ate, (6) an anmoni a
recovering the amoni a produced in_sai 4S t
(5) a concentration 20 . step for concentr

hydr oxycar boxy! at e- cont ai ni ng mxture either in a stage upstream of

sai d sal't exchange

sai d

anmoni a recovery step (6), (2)

i

- step (12) or in ELikﬁEe upst ream or downstream of

ectrodi al ysis step

conprising subjecting the alkali metal 25 - hydroxycarboxyl at e- cont ai ni ng

m xture to electr

blpblar

nenbrane

10

15
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odi al ygi éom¥oundUéf“ﬂhé”g@h@‘i‘h'loéb%hﬁlar Iconprising a

| east one i O0n exchange nenbrane selected fr

(1)

in which

Z represents an oxygen or sulphur atom;

R1 represents a hydrogen or halogen atom or an
alkyl or haloalkyl group:;

R2 represents a hydrogen atom or an alkyl group;
q.is 0 or 1;

R3 represents a hydrogen atom or an alkyl or
alkenyl group:;

the or each group X independently represents a
halogen atom or an optionally substituted alkyl
.or alkoxy group, or an alkenyloxy, alkynyloxy,
cyano, carboxy, alkoxycarbonyl,
(alkylthio)carbonyl, alkylcarbonyl, amido,
alkylamido, nitro, alkylthio, haloalkylthio,
alkenylthio, alkynylthio, alkylsulphinyl,

om
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cation exchangélnenbranes and ani on exchange ﬁgdb#anesf
to provide the corresponding free hydroxycarboxylic acid

net al hydroxi de, (7)

production line as a

(14) a

step of

sai d eIectrodiaIySis

20. A net hod of produ@%&&g%ighﬁgéﬁ§ﬁl é% é?%ggﬁgé%?%ﬁpconprlsggzzl) ;0

carboxylic acid salt pﬂ@ﬁnﬂhﬂ¥1mln°%#k¥iCQFRHFBIng permtting a strain of

n1croorgan|sm

capallse POlo Vel Al tiy

t he correspondi ng hydroxycarboxylic aC|ds

reusing the al kali dr oxi de provided in

eparation erived

and alkall

a step of recycling the anmoni a r a5 Been Re; lace
sai d ammoni a recovery-step (6) for 5 reuse to a hydrogen cyan|
[ [ starting natene%ﬁfor cyanohydrin co

&Y by o | o CoOpPounds to at | east

from sai d m croor gani & @Ta@2@ghsHoup ¥ %PQSQ&R#%Q#im Eﬁﬂﬁﬁﬁﬁﬁgfo &provi de

t he correspofdi ng

step

for concen

| at e- cont ai ni ng mi xtu
subj ecting the concentangt a pr\@ dexd am integer fromohckat¥Pation step (5) to

el ectrodi
menbr ane
group

exchange
ammoni a,
pr oduced

al ysis uysing
and at

halwmﬂlatbﬂl}dh"cmywrkmkyl mitro( 5¢yanapncentration

Pl 1R, ) BETRRLIGeP SRORIE ST DL

ﬁa%om ound! SE 118 GéELA1 COOPRIBANT, 2ali BRhdhed
eas one ion exchange nenbrange sel ect ed froghthe

consi st i ndTofCIEAR oby SREESHR regentf 2 nPEKRIeB52
Wiovtiguridieof rive hyenexyrarommylacI, as claidednd -

nenps anas to

in said el ectlb
step (2), amhﬂ@@ogamti@pmf recycling the anmmoni a

(6) an amronisg, [HCEIY SHBLLEE 2, wneFEERVEY DepLUSCARIOY @

4.

15
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A compound of the general formula I, as clalmed
in any one of claims 1 to 3, wherein q is 0, or

g is 1 and R2.represents a hydrogen atom or

methyl group.

- A compound of the general formula I, as:claimed

in any one of claims 1 to 4, wherein n is 0, or
n is 1 or 2 and the or each group X '
independently represents a ha;ogen atom, a C1-4
alkoxy group, a Cl_4 a;kyl group, a halo (91_4)
alkyl group, a halo (c1_4) a;koxy group, a nitro
group, a C2_4 alkenyloxy group, a cl_4 alkylthio
group, a C,_, alkylsulphonyl group, a (cl_4
alkyl)oximino (cl_4 alkyl) group, or a cyano -
group.

A compound of the general formula I, as claimed
in any one of claims 1 to 5, wherein n is at
least 1, and one substituent X is located at the
3-position, which X is a fluorine, chlorine or
bromine atom or a tiifluoromethyl, cyano,
trifluoromethoxy or ethyl group.

| AT
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recovered in said ammoni a recovery step (6) for reuse to = a nydr ogen

cyani de production line as a starting materi a

compounds. 5 21. A nethod of producing gmgﬁ{ l&&! .
clainmed in Claim16, further conprising at |east one mn EI;[I ected
fromthe group consisting of (3) a step of rec tion

m xture obtai ned by permtting said $ral n of microorganismor said
preparation derived 10 therefromto act on saj d.cya g&ydrln to, th

hydr ati on ¥ eact PoROBPSUBA, ofgithe f%? : 33,1 F s p

for extracting the hydhoxygaohexyf @mdmri: iIntto 8, whereim ganis Golwent

froma m xture containi_ng said hydr, r as
provided in 15 el e¢Pr ngé‘ﬁ/s?’Pse §treu¥’ fgeﬁﬁﬁdéa%%ﬁ cgg%lﬁ'd
separating step conprDS|agcgem@nametynﬂupr trlfkgnnqm@khw¥m95¢uz.a@rd and
the organi ¢ ol vent TEOgV! 'aeo)r 3 ol W RO L dI Rangeroxyl i C

acid extract’on 8 A nmet hod of ™ producing a
carboxylic acid as at‘-"'T"el ai med | n Claim 21, furt her conprising at |east

one . step sel,ect ad comPOun® off Whe eETerdl Noriuld 7), castepaimed of

recycling the aqueous phase prOV| d car I c 3 extraction
step (8) to-hydrolysi &Q’s %c%méf I’%’dl ali‘ys?]éﬁs ep (2), and

(10) a step of reusi ng'aplr(esents a)rtgain‘qgmlm orcdiretlayl n %ﬁhﬁbx?ﬁ c
acid separ atidwg ﬁqri %9‘) an extraction solvent in carboxylic acid
extraction step (8) or arfi d€ extraction ste A_net hod

3.
of producing a c&-boxy icEmRAUNGLL t ecg%ﬁ‘%éﬂl foerula, g, ah?fﬁé?‘ed
conprising (18) a stefirpfany ond sy atidtms he, d7 sahd| &) ewhateiniX_t he

ﬁggﬁg{eogeg?ggrzlA)Soﬁpncentrat|gnactﬁpgéﬁ?oggmgé%ffnggnsrg&ggg step (5) to
o substituent; m is 0, or m is 1 or 2 and the or :
15 each Y is a fluorine atom; and R ‘represents a
hydrogen atom or a methyl group.
_ 10. A process for the preparation of a compound of
N the general'formula I, as claimed in claim 1, in
which process a compound of the general
20 formula I wherein Z represents an oxygen atom is
prepared by reacting a compound of the gengral
formula II with a compound of the general
formula III

25 (I1)

coO—L

*‘R’N—(crmz)q—Q (III)

PS21002
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step (1). -

claimed in Caim16, wherein the cyanohydrin conpound is - 1 (Ohis She ced
t.he-fol lawing fornula (la), [err] wherein R err] an
the sane or different and each 15 represents a hydrogen ato .

hydr ocar bon group which may optionally be substituted; R err] and R2

may jointly

represent a hydrogen dmomhddd W pe Rior &

24. A nmethod of producing a carboxylic acid as

forma ring in associ ati-oré8ith the adjacent carbon
atom provided that when Rerr] is a]_hyd‘;o% atom . R2 does not
Or

q and Y n22Fe 3¢ mehbredf

producing a carboxyligeh@diasa, and:|@lf%é§bﬁ@lén%vwrﬁtmﬂ es¥] and

Rlerr] in fornula (1a) are the sane or different, a

al kyl , O & CP=poung, of & TS 1 % %T%h‘i'k B
or C[err]re@mddeﬂts a&Boxygen atdtﬁ is ﬂprepdnnelddbypr oduci ng a -

Cerr]

Cerr] aryl,

car boxylic
conpound is

gld as

10

11,
15

12.

20
13.

PS21002

2- hy ¥ &87 TS ﬁﬁ@oﬁf"%ﬁ% Gehlral CYSPRAYA" 1Y

with a compound of the general formula V

(Iv)

V)

in which R Y R2, ﬁg, q, Y ‘and. X are as’ defined

in claim 1, Hal represents a halogen atom, and R -

represents an alkali metal atom:; and optionally
converting the resultant compound of the general
formula I into a further compound of the general
formula I.

A herbicidal composition which comprlses a
compound as claimed in any one of claims 1 to 9,
together with at least one carrier.

A method of combating undesired plant growth at
a locus, which comprises treating the locus with
a compound as claimed in any one of claims 1 to
9, or a composition as claimed in claim 11.
The use of a compound as claimed in any one .of

‘claims 1 to 9, or a composition as claimed in

claim 11, as a herbicide.

epgesents

A



