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‘HALOALKYL 0- AM NOPHENYL KET Cycl oal kyl &and hal oal #§pws =

o- am nophenyl ketones are ut|I|zed as starting matetials in the .
nmanu-facture of herbicidal sul famyl ‘urea derivatives. The regiospecific

pr epar at i onThj$ Sheetds BepReghctd ket one deriva-tives is described in US-A- 4

160 784. Sai es a broad inclusive nethod to prepare a w de
vari ety of ar aromatic, substituted and unsubstituted _
o- am nophenyl ket ones. ver, in many Tnstances the formation of unwanted

si de- products can cause decreased yields and cunbersone product isolation
procedures. - DD249208 descri bes a process for produci ng 4-fl uorophenyl
cycl opropyl ketone by reacting quorobenzene wi th gama-

32,340-00. :

IMPROVED PROCESS FOR THE MANUFACTURE OF CYCLOALKYL AND

HALOALKYL o-AMINOPHENYL KETONES

Cycloalkyl and -haloalkyl o-aminophenyl ketones
are utilized as starting materials in the manu-facture of
herbicidal sulfamoyl urea derlvatlves - 'The regiospecific
preparation of o—amlnophenyl ketone deriva-tives is
described in U.S. 4,160,784. Said patent provides a broad
inclusive method to prepare a wide variety of aromatic and
nonaromatic, substituted and unsubstituted o-aminophenyl
ketones. However, in many instances the formation of
unwanted side-products can cause decreased yields and
cumbersome product isolation procedures.

- The compound o-aminophenyl cyclopropyl ketone is
particularly useful in the manufacture of 1-(o-cyclopro-
pylcarbonyl)phenylsulfamoyl urea derivatives which are
highly potent, yet environmentally benign, cereal crop
tolerant herbicides. Methods known to prepare o-amino-
phenyl cyclopropyl ketone such as those described in U. S.
Patents 4,160,784 and 5,009,699 use cyciopropylnitrile as
starting material. Howévér, cycloprbpylnitfile is not
commercially nor readily obtainable, whereas 4-
chlorobutyronitrile is obtalnable commerc1ally. However,
there is no effective method available.to prepare o-



chloroba%y%yL—chLQLLde i_n fﬁ§ presence of al'um num chl7ohi de i n- nmet hyl ene

chl oride,,. conp05|ng the acyl ation conplex with water, ‘renoving the
agueous. ] lagciing t he 4- fl uoro- gamma- chlorobutyrophenone W th
aqueous a :u Wo- phase aqueous-organi c systemin the presence of a
phase tra The conpound o--am nophenyl cyclopropyl

ketone is particularly useful in the manufacture of 1-(o-cyclopro-
pyl car bonyl ) phenyl sul f.amoyl ur ea derivat +2es which are highly potent, yet

environmental | y benign, cereal craqp.taol erant herbicides: Mthods knomn to
prepare o-a Oéhﬁﬂﬁi YRARHWMBA - KeHmTe L8 LS dnbedojesyiclisd i
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However , th@mvzsimcareflfmnow pdasssavier dblee preppragion of
| ' cycloalkyl and haloalkyl gfamlnophenyl ketones which gives
significantiy reduced side-product formation and increased
product yield. .
It ‘is a further object of this invention to
prov1de an effective process for the preparation of o-
aminophenyl cyclopropyl ketone via the dehydrohalogenation
of 1—(g—aminophenyl)-4—halo—1—butanone. |
It is a further object of this invention to
provide an economic and convenient source of starting
materials for the manufacture of herbicidal sulfamoyl urea
derivatives.
The present invention provides an improved
process for the manufacture of an o-aminophenyl ketone of
formula I |

NH,

—R

wherein R is C3-Cgcycloalkyl or Cy-Cghaloalkyl, which
comprises the following steps:
(1) reacting a nitrile of formula II

R-CN
IT

with borontrihalide in the presence of a solvent to
form a 1:1 donor complex, _

(2) reacting the complex with aniline in the presence
of a Lewis acid to give a reaction mixture,



f-Q-J am nophenyl| cycl opropyh ketone fromits 4- hal o—-acyel i-c precursor;
1- (o-am nophenyl) - 4-'hal o-| - but anone. Ther ef or e,
of this invention to provide an inproved process fof“"_ﬁm

|t 0S arlcg‘pj ect

N of
cycl oal kyl and hal oal’kyl o-am nophenyl ketones which gj ' I : antly
It

Teduced side-product formation and increased product
Is a further object of this invention to provide an effective process for .

the preparation of o- aminophenyl cycloprpyl ketone via the -

dehydr ohal ogenati on of 1-(o-am nophenyl)-4-hal o-1-butanone, It

i s a further(30bj epargfinchithel meaction méxpusei déthnancdnertcIafidSEERveni ent
sour ce of start! ng FRLSIGUS Jf0hn! B FBREGAELHPErAEuPET boe! 2peptbbag)|

urea derivatives. e present invention provides an inproved
process for the oWtadn?de hoursnapgdani nophenyl ketone of fornula |

[err] ' (4) quenching the sparged reaction mixture with water
' to give the formula I product.

The sequential process is shown in Flow Diagram I
wherein R is C3-Cgcycloalkyl or Cj-Cghaloalkyl and X is

chlorine or bromine.

FLOW DIAGRAM I

R—CN + BX—R—CN- BXg==R—C=N—BX,]

11 1)AICH, pH2
3)H 50
NH2
<;§_4I1_“R
0
I

Advantageously, the 1:1 donor.complex inter-
mediate is not isolated, but is formed in situ allowing the
process to be carried out in a single reaction vessel
using a common solvent system. Surprisingly, the initial
formation of the 1:1 donor complex of the nitrile and
borontrihalide followed by the sequential addition of
aniline.and a Lewis acid avoids the formation of unwanted
side—products'which'may tie up the aniline starting
‘material and render it unavailable to form reaction
product. The introduction of the nitrogen sparge to
facilitate the removal of the hydrogen chloride by-product



;ma%H1Ris(Iew]%larhw?o&kw or (Jerr]-Cerr]hahoal kyl, which
conprises the follow ng step (1) reacting a nitrile of’ fornula I

R-CN with borontrihalide in the presence
of an organic solvent selected fromthe group consisting of

hal ogenat ed hydrocarbons, aromatic hydro- carbons and hal ogenat ed
aromati c hydrocarbons to forma 1:1 donor . conplex, (2) reacting the
conplex with aniline in the presence of aglewis acid to give a
reaction mXxture, -3- (3) sparging t he

reaction n1xfuréhartenhanceerprgdectuyheld and putibyepy adecrdasiyeg atalr

from30 to 1@9iﬁiﬁ$£i58r 8cP8LEQPaPYzed side reactions. It has now

' been found, that on a commercial scale an external force is
critical to the effectlve removal of the hydrogen chloride
gas by-product so that side reactions and reactant
degradation are avoided.

Solvents suitable for use in the process of the
invention are organic solvents such as halogenated . hydro-
carbons, for instance methylene chloride, diéhloroethane,
dichloropropane and the like; arpmatig hydrocarbons such as
toluene, xylene, benzene and the like; halogenated '
aromatics such as_chlorobenzene, dichlorobenzene and the
like. Preferred solvents are dichloroethane, dichloro-
propane and toluene and the more preferred solvent is

" dichloroethane.
' The preferred Lewis acid for use in the inventive
process is aluminum chloride.

The nitrogen sparge accelerates the loss of
hydrogen chloride gas and helps to drive the reaction to
completion. This'acceleration, and the use of an inert gas
such as nitrogen, appears to be critical to enhanced
product yield and quality. Reaction time during the
nitrogen sparge may range from about 1-24 hours, preferably
about 8-16 hours and more preferably about 12 hours.

Reaction rate increases with increased
temperatures, however increased temperatures also increase
reactant degradation and_other undesirable side-reactions.
Elevated temperatures suitable for the nitrogen spargé time
period are about 30° to 150° C, preferably about 80° to
110°cC..

Although stoichiometric proportions of reactants

~ are suitable, a preferred range for the proportion of a
nitrile of formula II to one molar equivaleht of aniline is

about 1 to 2 moles and more preferred is about 1.3 to 1.5
moles. . R '

—————e
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1224 hours and (4) quenchlng)the sparged reaction m xt/ne w th water to
give the fornula | product. The sequential process’ is shomn I n
Flow Diagram | wherein Ris (err]-Cerr]cycloal kyl or
Clerr]-Cerr]hal oal kyl and X is chlorine or brom ne

FLOW DI AGRAM | [err]

-5~
The present invention further provides a’

process for the preparation of o-aminophenyl cyclopropyl
ketone which comprises reacting a compound of formula I’

0

NH,
(1)

wherein X is chlorine or bromine with at least one molar
equivalent of an équeous base in the presence of a phase
transfer catalyst and optionally in the presence of an
organic solvent.

O-aminophenyl cyclopropyl ketone may be
effectively prepared with minimal side-product formation
by the dehydrohalogenation of 1—(g—aminophenyl);4—halo—
l-butanone using at least one molar equivalent,
pfeferably 1.1 - 3.0 molar equivalents, of an aqueous
base in the presence of a phase transfer catalyst and
optionally in the presence of an organic solvent.

Although the dehydrohalogenation of a y-
haloalkyl ketone using aqueous base is known to form the
corresponding cycloalkyl ketone, for example, as '
described in Organic Synthesis, Coll. Vol. 4, pp. 597-
600 (1963), when these procedures are applied to 4-
halobutanone compounds of formula I wherein X is chlo-
rine or broﬁine, the reaction proceeds slowly and the
major product is mainly the 4-hydroxy analogue of
formula III.

Surprisingly, it has been found that when a
phase transfer catalyst (PTC) is present in the reac-
tion mixture, the reaction rate is effectively increased
and the major product is the desired cyclopropyl ketone

of formula I”. The reaction scheme is shown in flow
diagram II. ' '

is Sheet Has Been Reilaced
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_Advéntageously, the 1:1 doﬁ? conpl ex ‘i nter- nediate 4% not isol ated, but
is formed in situ allow ng the process to be carried out in a single
reaction vessel using a conmon solvent system Surprisingly, the initial
formation of the 1:1 donor conplex of the nitrile and borontri halide

foll owed by the sequential addition of aniline and a Lew's acid avoids the
formation of unwant.ed si de-products which may ti-e up the aniline starting
materi.al and render it unavailable to fogm reaction product. The

i ntroduction of the nitrogen sparge to facilitate the renoval of the

hydr ogen chl ori de by- product Flow Diagram II - -4-

>

Aqueous Base

(slow)
“NH,

{(x)
| Aqueous Base

PTC
{Fast)

Yo

NH,
(xv)

Phase transfer catalysts suitable for use in
the inventive process are those well known in the art
such as, quaternary ammonium salts, for example tri-
alkyl ammonium salts or tetralkylammonium salts, pre—
ferably tri- or tetrabutylammonium halides. An effec-
tive amount of the catalyst may range from about
0.001 - 0.50 molar equivalents. | _

Aqueous bases suitable for the preparation of
o—aminophenyl cyclopropyl ketone by the present process
include sodium and potassium hydroxide, carbonate or
bicarbonate or mixtures thereof at concentrations in
aqueous solution of about 15% to 50% by weight in
amounts sufficient to provide at least one molar
equivalent, preferably about 1.1 to 3.0 molar equiva-
lents, and more preferably about 1.5 to 2.5 molar
equivalents. -

The organic solvent may be aﬁy inert water
immiscible solvent or mixtures of solvents such as
halogenated hydrocarbons, alkyl and aromatic ethers,

aromatic hydrocarbons, halogenated aromatic
. This Sheet Has Been Reﬂlac
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further enhances product yi®y d and purity by decreasifigy or elininating,

aci d-catal yzed side reactions. |t has now been found, -that on a conmerci al
scale an external force is critical to the effective renoval of the

Hydr ogen chl ori de gas by-product so that side reactions and reactant
degradati on are avoi ded. Sol vents. used ~in the-process
of the invention are organic solvents such as hal ogenated hydro- carhbons,
for instance nethylene chloride, dichloreethane, dichloropropane and the

| i ke; aromati-c hydrocarbons such as tol uene, xylene, benzene and the |ike;
haIogenatedhad@maarbsnsuahdaShehlmkebepzeﬁerahlyhhml@memaéa@ and the like.

Preferred SLugRls Bha<0LaRh0LAChIRAGL ol Col Oh Por PAOPABERFIEnt Ol Uene and

the nore pre preferred Lew s
aci d for us8irhlegddenyprepydepeodéshloride yanrdubhentbkede. - The

ni trogen sparge aCCG'Ehahé&oEHQnééSﬁlﬁﬁ ﬁuér956@e§§|@fld@egﬁﬁvéﬁd hel ps to
drive the rgactlon t.o

nE % his ac elf ? agp the use of an
inert gas sU¢APas n|tP838 u ﬁﬁﬁgﬁrgo?goﬁﬂ cPtt ETu}% nhaPREHOBT oduct
yi el d and gedlyt disBedvedodnt aneordganig sbkventropeanixpargeofiay range from

1-24 hours, Jphehatabl ys a ﬁxgalﬁiﬁﬂ”éétfggsﬁv EéFﬁéi% éﬂlvalentlz hours.

Reaction rafe ihereisas I ncrease ures I icr eased
tenperature9fa5§oaﬂﬁ@ﬂ@ésbaﬁéacpaﬁfeﬁéglxdéb®@h bl otBe? mAYALirabl e

side-reacti @ghivalents, more preferably about 1.5 - 2.5 molar
equivalents and a quaternary ammonium phase transfer
catalyst, preferably methyl tributylammbnium chloride,
in an amount of about 0.001 - 0.50 molar equivalents,
preferably about 0.025 - 0.50 molar'equivalents.
For a more clear understanding of the invention,
'specific examples thereof are set forth below. These
examples are merely illustrative and are not to be under-
stood as limiting the scope and underlying principles of
the invention in any way. |
The terms HPLC and GC designates high performance
liquid chromatography and gas chromatography, respectively.

—_——
——————
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:TenﬁeratuTeS' forJrUp nitrogen sparge tine pgfinod ar e 30[err]-

to 150[err]C, preferably 80[err] to 110€C : Al t hough
stoichionetric proportions of reactants are suitable, a preferred range for
the proportion of a nitrile of fornmula Il to one nol ar equival ent of
aniline is : 1 to 2 noles and nore preferred is 1.3 to 1.5 noles.
The present invention further provides a process for the preparation of

~ 0-am nophenyl cycl opropyl. ketone wherei ng_ a- conpound of
formula |I' obtained according to daim1: [err]

EXAMPLE 1

PREPARATION OF o-AMINOPHENYL CYCLOPROPYL KETONE

[>—cn . BClg -__.[[>—cm-ac|3;i>—1l; =N-—B't:|2]

- NH,
1)AICIy

3)H,0

Ha

__4<j

0

A stirred mixture of BClz (145.2g, 1.238 mole) in
dichloroethane is treated with cyclopropylnitrile (101.8g,
1.45 mole) over a 45 minute period at -3° to 5°C,'stirred
for 1 hour at 5° to 10°C, treated with aniline (112.2g,
1.205 mole) over a 1 hour period at 7° to 12°C, stirred for
1 hour, treated with AlCl3(170.7g, 1.281 mole) in a single
portion and stirred at ambient temperatures for 1 hour.

The reaction mixture is sparged with nitrogen and heated at
reflux temperétures-with a nitrogen sparge for 17-18 hours.
The heated and sparged reaction mixture is cooled to 15°C,
added to. approximately a 2-fold volume of water {based upon
initial reaction mixture volume) over a 30 minuté'period at
9° to 38°C and stirred at 35°to 38° for 1 hour. The phases
are separated and the aqueous phase is extracted with
methylene-chloride. The organic phases are combined and



‘whefein X is chlorine or broyii ne is reacted with at | east one nol ar
"equi val ent of an aqueous ba in the presence of a phasé transfer catalyst
and optionally in-the presence of an organic solvent.

0- am nophenyl cycl opropyl ketone may be effectively prepared with. n1n|nm
si de-product formation by the dehydrohal ogenation of

1- (o-am nophenyl)-4-hal o- 1-butanon€ using at |east one nolar eqU|vaIent
preferably 1.1 - 3.0 nolar equival ents, gf_an aqueous base in the presence

of 'a phase-transfer catalyst and optionally in the presence of an organic
sol vent . concenbﬁdatﬁwglh tdfai:xﬂfft;wlrgnhtd ddendtiitde pircglugt bsl eal kyl ket one

usi ng aqueous base | AL | gl Kk t one, '
for exanple ﬁl%escrlb anlclg%ﬁc%a%%}%%%q \C}Wé % )95 97- 600
(1963), V\helpuﬁesséﬁbﬁ&:adlﬁleb arcbréprﬁll%iimbm?l-%@mﬁmsdﬁone corrpounds of
formula | wherein Xis chlo- rine or bromne, the reaction proceeds slowy
and the major product is mainly the 4-hydroxy anal ogue of fornula |11
Surprisingly, .it has been found that when a phase transfer catalyst (PTC)
is present in the reac- tion m xture EXAMPLEBa2tion rate is effectively

i ncreased and the mgj or product is the desired cycl opropyl ketone

PRERARATION OF 1-(OﬁAMINOPHENYL)—4—CHLORO- -BUTANONE

CIAA\CN +BClg—|CI-~"CN- BCI3 =l /\/\é—N—B[HJ
ERITY N NH,
-Z)NZ,ZS
3)H 50
NH,
VAN
[
0

A mixture of BCl3(59.2g, 0.50 mole) in 1,2-
dichloroethane is treated with 4-chlorcbutyronitrile
(62.5g, 0.604 mole) over a 1 hour period at -g8° to Ooc,
stirred for 1 hour at 0°to 5°C, treated with aniline
(45.1g, 0.485 mole) over a 1 hour period at 2° to 9°C,
stirred for 1 hour, and treated with AlCl3(68.8g, 0.515
mole) in a single portion at ambient temperatures. The
reaction mixture is sparged with nitrogen at reflux ‘
temperature for about 17 hours. The heated and sparged
reaction mixture is cooled to 35°C and added to
approximately a 2-fold volume of water (based upon initial
reaction volume) and stirred for 0.5 hour at 33° to-35°C.
The phases are separated and the aqueous'phasé is washed
with 1,2-dichloroethane. The organic phases are combined



bf farnula I". The reaction“§chene I's shown in flow di-agram 1.
[err] ' :

~-10-

and concentrated in vacuo to give a solution of the title
product containing, 85.9g of the desired o-aminophenyl
'. ketone, 89.7% yield, identified by HPLC analysis.

EXAMPLE 3

CdMﬁARAIIVE PREPARATION OF 1-(o-AMINOPHENYL) CYCLOPROPYL
KE TONE ' :

NH, | - NH,

The procedure used in this example is essentially
the same as that described in U. S. Patent 4,160,784.

A solution of aniline (2.7g, 0.029 mole) in 1,2-
dichloroethane is treated with BCl3y (3.40g, 0.029 mole)
over a 20 minute period at -8° to 5°C, stirred at -2° to
5°C for 35 minutes, treated with cyclopropylnitrile (2.9q,
0.043 mole) over a 15 minute period at 0°. to 5°C, treated
with AlCl3 (4.2g, 0.0315 mole) in a single portion and
stirred at ambient temperatures for 1.5 hours. The
reaction mixture is heated at reflux temperature for 18
hours, added to an excess volume of water and stirred for
16 hours. The phases are separated and the aqueous phase
is extracted with methylene chloride. The organic phases
are combined and concentrated in vacuo to give the title

product, 2.55g, 90% pure, 49.1% yield, identified by HPLC
analysis.



.Phase transfer catalysts suPyable for use in the i nverithve process are
those well known in the art 'such as, quaternary ammoni um salt's, for exanple
tri- alkyl amonium salts or tetral kyl ammonium salts, pre- ferably tri- or
t'etrabut yl anmoni um halides. An effec- tive anount of the catal yst may
range from0.001 - 0.50 nol ar equival ents. Aqueous bases suitable
for the preparation of o-am nophenyf cyclopropyl ketone by the present
pr.ocess include sodi um and potassi.um hydggxi-de, carbonate or bicarbonate or
m xtures thereof at concentrations in aqueous sol ution of 15%to 50% by
wei ght in anmounts sufficient to proviEXAMRLE dast one nol ar equi val ent,
preferably 1.1 to 3.0 nolar equiva- lents, and nore preferably

1.5to 2.5 nol ar eoUlvaIents The or gani c solvent may be any

i nert water A £ DX ; rdo-AMINOPHENYL) sA4~EHIOROlxjenat ed
hydr ocar bongu-@hdng and aromatlc et hers -

NH, M,
Cl~CN '

+ BC|3 + A|C|3 | — ﬁ/\-/\[”
0

The following proceduré is described in U. S.
Patent 4,988,695, o
To a solution of boron trichloride (55 g) in 1,2-
. dichloroethane (200 ml) at 0° was added dropwise a solution
of aniline (39.1 g, 0.42 mol) in 1,2-dichlorocethane (50 ml)
maintaining the temperature below 5°. On completion of the
addition 4-chlorobutyronitrile (41.4 g, 0.42 mol) and
aluminium chloride (53,34 g, 0.42 mol) were added
successivély and the reaction mixture allowed to warm up to
room temperature then heated under reflux for 20 hours..
After allowing to cool, 2N hydrochloric acid (100 ml) was
.added and the reaction mixture heated under reflux for 0.5
hour. The solid obtained was collected by filtration,
‘taken up in water and extracted with chloroform (5 X 200
ml). The chloroform extracts were combined, washed with
dilute base, then water, dried over magnesium sulphate,
filtered and evaporated under reduced pressure to give an
oil. The 0il was dissolved in ether and ethanolic HCl was
added, the resulting solid was collected by filtration and
dried, 28.5 g, 29% yield. Recrystallization from
ethanol/diethylether gave the product hydrochloride salt,
m.p. 152°-154°c.



.dronmatic hydrocarbons, haIdEFnated aromatic M

-7- hydrocarbons,and the |ike, preferably hal ogenated’ hydrocarbons such as-
met hyl ene ‘di chl ori de, ethylene dichloride, propylene dichloride and the

I%i ke. In accordance with the process of the inven- tion, a

4- hal obut anone conpound of fornula |I', option- ally dissolved in an organic
sol vent —or m xture of solvents, is adm xed with at |east one nol ar
equi val ent. of an aqueous base, preferably,. 1.1 - 3.0 nolar’
equi val ents, nore preferably 1.5 - 2.5 nolar equivalents and a

quat ernary ammoni um phase transfer catal yst, preferably nethyl
tributyl amoni um chloride, in an agﬁggggggj%n 0.001 - 0.50. nolar
equi val ents, preferably 0.02 | ar equi val ents. For
a nore clear -understandi ng of the invention,

Preparation of o-aminophenyl gzclqgrggx
ketone via the dehydrohalogenation of 1-(o-aminophenyl)-

'4-chloro—1-butanone in the presence of a phase transfer

catalyst
i ci - f
CH3N(nBu)3 Ci
+ NaOH - —
NH, HZUICHZCQ,CZH4CQ
_ NH,
A 8

A solution of 1-(o-aminophenyl)-4-chloro-1-
butanone (32.6g, 0.165 mole) in ethylenedichloride is
treated with 147.3g of 20% aqueous NaOH (0.736 mole
NaOH) and 2.31g of 75% aqueous methyl tributylammonium
chloride(0.0074 mole), and stirred at 50°- 53°C for
about 4 hours. (Samples are removed at intervals and
analyzed by HPLC.) The reaction is cooled to room
temperature and the phases are separated. The organic
phase is washed with water and concentrated in vacuo to
give the title product, 29.84g, 70.6% pure, 79.2% yield
by HPLC and GC analyses. _

Reaction progress is shown in Table I.

Table 1
Time
Sample h $ A $ B
1 0.0 100.0 0.0
2 0.5 ~28.4 66.9
3 1.0 - 12.2 . 80.6
4 3.0 0.5 - 94.6
5 4.0 0.0 96.3



:speéific exanpl es thereof afg set forth bel ow. These é?@nplés are nerely
illustrative and are not to e under- stood as limting the scope and

underlying principles of the invention in any way. - The ternms HPLC
and GC desi gnates hi gh performance |iquid chromatography and gas
chromat ogr aphy, respectively. - 8-
EXAMPLE 1 PREPARATICN OF o- ANINCPHENYL CYCLOPROPYL KETCNE [err]
' - : : - -13- -
EXAMPLE 6

Evaluation of the effect of a. phase transfer
catalyst on_the dehydrohalogenatlon of 1—(o—am1no-
'phegyl)—4—chloro-1-butanone

¢ " o
| Hy0 | oH
+ NaOH —P +
"Ha NH, NH,

(3
[--]
(]

GENERAL PROCEDURE

A mixture of 1-(o-aminophenyl)-4-chloro-1-
butanone (35.6g, 0.18 mole) in a solvent mixture of
ethylene dichloride and methylene dichloride and 146g of
20% aqueous NaOH (0.73 mole) is stirred at 50°~- 85°C for
9 hours. After the 2 hour period,'methyl tributyl-
ammonium chloride (1.74g, 0.0074 mole) is added and
stirring is continued for an additional 0.5 hour.
Aliquots of the reaction mixture are removed at 0.5 - 1
hour (h) time intervals and are assayed for the presence
of starting material (A), 1-(g-aminophehyl)-4-hydrpxy—1-
butanone (B) and o-aminophenyl cyclopropyl ketone (C).
The results are recorded and shown in Table II below.
The assays are performed using HPLC analysis.



A'stirred nmixture of BCI[erFD (145.2g, 1.238 nole) in dichloroethane is
treated with cyclopropylnitri'le (101.8g, 1.45 nole) over a 45 mnute period
at -3[err] to 5[err]C, stirred for 1 hour at 5 to 10 C treated with
aniline (112.2g, 1.205 nole) over a 1 hour period at 7[err] to 12[err]C,
stirred for 1 hour, treated with AlIC[err](170.7g, .1.281 nole) in a single
portion and stirred at anbient tenpefatures for 1 hour

-14-
Table II
 Time Temp. :
sample _h = _°‘c  _s 3B . %C

1 0 50 92.0 1.0 0.0
2 0.5 50 85.6 0.9 0.5
3 1.0 50 89.0 1.5 1.8
4 2.0 50 89.4 2.2 0.8
5 3.0 50 91.2 . 3.8 1.1
6 4.0 50 83.0 © 3.8 1.0
7 5.0 67  86.4 6.9 1.5
8 6.0 67 83.0 7.8 1.7
9 7.0 67 78.0 14.1 3.2
10 8.0 76 73.0 19.2 3.5
11 9.0 85 51.8 33.5 7.1
12 9.5 85 0.0 34.3 56.0

Y

As can be seen from Table II above, in the absence of
a phase transfer catalyst (samples 1-11) the starting 4-
chlorobutanone (A) is preferentially and slowly converted
to the unwanted 4-hydroxybutanone by-product (B). However,
0.5 hour after the'addition of the phase transfer catalyst
(sample 12), the starting material is completely converted
to, preferentially, the desired cyclopropyl ketone product
(C). Hence, the reaction rate to the desired product (C)
is about 250 times greater in the presence of a phase
transfer catalyst than in the absence of a phase transfer
catalyst.
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"Fhe &ﬁggka@ﬁsnamR. ed s spd ~Dged wi th nitrogen and heafed at reflux
' Tnltroge sparge for 17-18 hours—*ThE“heared‘aﬁd——‘arged

t enmper
reactl cooled to 15[err]C, added to app
ased upon initial reaction m xture ﬂ w’mmﬁaﬂzﬂaﬂﬁ
n1nute perlod at 9lerr] ta 38[err]C and stirred at 3 for 1
hour. The phases are separated and the aqueous phase is extracted with

met hyl ene chl oride. The organi ¢ phases ags-conbi ned and

-9- concentrated in vacuo to give the title product as an orange oil which
crystalI|ze32034@t@%d|ng, 149.8g, 95.6% pure, 73.7%yield, identified by
HPLC anal ysis. EXAMPLE 2

T CLAIM: S :
1. A process for the manufacture of an
o-aminophenyl ketone of formula I

wherein R is C3-Cgcycloalkyl or Cj-Cghaloalkyl which
comprises the following steps:
(1) reacting a nitrile of formula II

R-CN
(II)

with borontrihalide in the presence of a solvent
to form a 1:1 donor complex,

(2) reacting the complex with aniline in the presence of

a Lewis acid to give a reaction mixture,

(3) sparging the'reaction mixture with an inert gas at an
elevated temperature for a period of about 1-24 hours
and '

{(4) qﬁenching the sparged reaction mixture with water
to give the formula I product.

2. The process according to claim 1 wherein the
‘solvent is dichloropropane or dichloroethane, . the
borontrihalide_is borontrichloride, the Lewis acid is
aluminum chloride, the inert gas is nitrogen, the elevated



'PREPARATI ON OF 1- (0- AM NOP L) - 4- CHLORO- 1- BUTANONE (T8rr]
A m xture of BC13(59.2g, O. mole) in 1, 2- dichIoroenggg‘LgaLLgﬁng_mLLh
4-chl orobutyronitrile (62.5g, 0.604 nole) over a 1 ho erio -8[err]
to O[err]C, stirred for 1 hour at O[err] to 5[err]C tr “ﬂm“““F
(45.1g, 0.485 nole) over a 1 hour period at 2 to 9 ET“‘ \““W‘ \

-16-

temperature is about 30°C to 110°C and the sparging period
is about 8 to 16 hours.

3. The process accordlng to claim 2 wherein
the solvent is dichloroethane and the sparglng perlod is
about 12 hours.

4. - The process according to claim 2 wherein the
molar ratio of formula II compound to aniline is about 1:1
to about 2:1. '

5. The process according to claim 4 wherein the
molar ratio of formula II compound to aniline is about
1.3:1 to 1.5:1.

6. The process according to claim 1 wherein the
nitrile of formula II is cyclopropylnitrile.

7. The process according to claim 1 wherein the
nitrile of formula II is 4~halobutyronitrile.

8. The process according to claim 7 wherein the
4 halobutyronitrile is 4-bromobutyronitrile or 4-
chlorobutyronitrile or mixtures thereof.

9. A process for the preparation of o-amino-

phenyl cyclopropyl ketone which comprises reacting a _
compound of formula I’

NH,

(1)

* This Sheet Has Been Reﬂlaced

TN




:stiﬁred for 1 hour, and treaagd with Al [err](68.8g, 015 nole) in a
single portion at anbient tedAperatures. The reaction m xture is sparged

with nitrogen at reflux tenperature for about 17 hours(“lm m] ﬂ

sparged reaction mxture is cooled to 35 C and added t ﬁ Rﬂ“ﬂ Hrw "
2-fold volume of water (based upon initial reaction vol Unef ahd Stisrred for
0.5 hour at 33[err] to 35[err]C. The phases are separated and t he aqueous
phase is washed with 1,2-dichl oroethane..q7he organi c phases are conbi ned

-10- and concentrated in vacuo to give a solution of the title product
cont ai ni ng, 8BevginfXt he dbiorive conrbrupinmiietand estt neyirdlhr

identified by hiPb518R8! ¥8' 8n aqueous base in the presence of a phase
transfer catalyst and optionally in the presence of an
organic solvent. -

10. The process according to claim 9 wherein
the organic solvent is present and is ethylenedichlor-
ide, methylenedichloride, propylenedichloride or mix-
tures thereof, the aéueous base is NaOH or KOH and the
phase transfer catalyst is a trialkylammonium halide or
a tetraalkylammonium halide.

| 11. The process according to claim 10 wherein
X is chlorine. |

12. The process accordng to claim 10 wherein
the aqueous base is present in an amount of about 1.5 to
2.5 molar equivalents.

13. The process according to claim 10 wherein
the phase transfer catalyst is methyl tetrabutylammoni-
um chloride and the aqueous base is NaOH.

14. A process for the preparation of o-
aminophenyl cyclopropyl ketone which comprises the
following steps:

(1) reacting a 4-halobutyronitrile with a
borontrihalide in the presence of a solvent to
form a 1:1 donor complex,

(2) reacting the complex with aniline in the presence
of a Lewis acid to give a reaction mixture,

(3) sparging the reaction mixture with an inert gas
- at an elevated temperature for a period of about
Sheet Has Been Reﬁaced 1-24 hours, '

T




EXANPLE 3 COVPARATI VE PRERARATI ON OF 1- 0-'AM NOPHENYL) CYCLOPROPYL KETONE
Terr] - The procedure used in this exanple is essentially the
sanme as that described in U S. Patent 4,160, 784. fimtw 4 qamy Of
aniline (2.7g, 0.029 nole) in 1,2- dichloroethane is ”"ulltmlﬂlnﬂl"mul err]
(3.40g, 0.029 nole) over a 20 minute period at -8[err]"td 5terf]CG stirred
at- -2 to 5[err]C for 35 minutes, treated with cyclopropylnitrile (2.9g,
0.043 nole) over a 15 minute period at 0fgrr] to 5[err]C, treated with
AlCl[err] (4.2g, 0.0315 nole) in a single portion and stirred at anbient
tenperatures for (2)5 kguenshiligetheaspavgedi xeackion mixtere awvitlkfvaker
tenperature for 18 houyrs,.:added XG@S eyof water and stirred
for 16 hours. The pha§§§g§?% gegg@g?ggaaﬁg ?ﬁgﬁ%gﬂggus phase is extracted
wi th net hyl ene chloride. The organi c phases . '

(')

wherein X is chlorine or bromine,

and furthef reacting the formula I’ compound with at
least one molar equivalent of an aqueous base in the
presence of a phase transfer catalyst and optionally in the
presence of an organic solvent. '

15. The process according to claim 14 wherein the
solvent is dichloroethane or dichloropropane, the 4-
halobutyronitrile is 4-bromobutyronitrile or 4-
chlorobutyronitrile or mixtures thereof, the molar ratio of
the 4-halobutyronitrile to aniline is about 1:1 to about
2:1, the borontrihalide is borontrichloride, the Lewis acid
is aluminum chloride, the inert gas is nitrogen, the
elevated temperatﬁre is. about 30°C to 110°C and the
sparging period is about 8 to 16 hours.

16. The process according to claim 15 wherein the
organic solvent is present and is ethylenedichloride,
methylenedichloride, propylenedichloride or mixtures
thereof, the aqueous base is NaOH or KOH and the phase
transfer catalyst is methyl tetrabutylammonium chloride.

[

This Sheet Has Been
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éﬁe ‘corbi ned and concentr at I n vacuo-to give the tltke product 2. 55¢,
90% pure, 49.1%yield, i dent ¥fi ed by HPLC-anal ysi s.

~11- " EXAVPLE 4  COVPARATI VE PREPARATI ON OF
12 (0- AM NOPHENYL) - 4- CHLORO- 1~ BUTANONE
[err] _

32,340-00

IMPROVED PROCESS FOR THE MANUFACTURE OF CYCLOALKYL AND
*  HALOALKYL OEAMINOPHENYL KE TONES

ABSTRACT OF THE INVENTION

There is provided an improved method for the
production of o-aminophenyl ketones of formula I wherein R
is C3-Cgcycloalkyl or C;-Cghaloalkyl.

NH,

—R

There is also prdvided an effective method for the
preparation of the formula I compound o-aminophenyl
cyclopropyl ketone via the dehydrohalogenation of 1-(o-
aminophenyl)-4-halo-1l-butanone in the presence of a base
and a phase transfér catalyst.

Compounds of formula I are key 1ntermed1ates in the
manufacture of sulfamoyl urea herb1c1des.



S
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"The foll cﬁEﬁWSﬁEﬁ? described in U S. Patent 4,988, 695.  Tloseass ues

To a sol ytifo Fichloride (55 g) in 1,2- dichloroethane (200 ml)
at O[err]} v i $e a solution of aniline (39.1 g, 0.42 nol) in
1, 2-di chljo oe? ){maintaining the tenperature below 5 . On

conpl eti gn ig o—addi-tionj4-chl orobutyronitrile (41.4 g, 0.42 nol) and
aluniniunnchloride (53, 34 g, 0.42 nol) were added successively and the
reacti on mrx ' warm up to toomtenperature then heated under
reflux for 20 hours. After allowing to cool, 2N hydrochloric acid (100 m)

was added and the reaction m xture heated under reflux for 0.5 hour. The
solid obtai ned WMPROVEDePROGESG FORt THEI MANUFARTBURE POF nCYRL@ALKYT] extract ed

with chloroform (5 XA%BOHHLbALgbﬁ gbhﬁiﬁbﬁﬁﬁh?ﬁtﬁﬁ@éﬁEyere conbi ned, washed

with dilute base, then water, dried over magnesi um sul phate, filtered and
evapor at ed under reduced pressure to give an oil. The oil was dissolved in

iltratton and dri e voASSRFt 758 hafaa TRy, bifnifephehdd KEnres ™

et hanol / diatéyiei hiezed aae $teripimgunstbydadshlinr ke mahu-fagture of

152'154{€”ﬂ4§%icidal sulfamoyl urea derivatives. The regiospecific
preparation of o-aminophenyl ketone deriva-tives is
described in US-A- 4 160 784. Said patent provides a broad -
inclusive method to prepare a wide variety of aromatic and
nonaromatic, substituted and unsubstituted o-aminophenyl
ketones. However, in many instances the formation of
unwanted side-products can cause decreased yields and
‘cumbersome product isolation procedures.

DD245208 describes a process for producing 4-fluorophenyl
cyclopropyl ketone by reacting fluorobenzene with gamma-
chlorobutyryl chloride in the presence of aluminum chloride
in methylene chloride, decomposing the acylation complex
with water, removing the aqueous phase and cyclizing the 4-
fluoro-gamma-chlorobutyrophenone with aqueous alkaline in a

two-phase aqueous-organic system in the presence of a phase
transfer catalyst. '

The compound o-aminophenyl cyclopropyl ketone is
particularly ﬁseful in the hanufacture of 1-{o-cyclopro-
pylcarbonyl)phenylsulfamoyl urea derivatives which are
highly potent, yet environmentally benign, cereal crop
tolerant herbicides. Methods known to prepare -o-amino-
phenyl cyclopropyl ketone such as those described in
US-A-4 160 784 and US-A-5 009 699  use. cyclopropylnitrile as
starting material. However, cyclopropylnitrile is not
commercially nor readily obtainable, whereas 4-
chlorobutyronitrile is obtainable commercially. However,
there is no effective method available to prepare o-

s whied



. _12- ExAWLE 5 |REPLAGEMENT SHERT lof
0o- am nophenyl cycl opropyl ketone via the dehzd ohal ogenarTon gf
1- (o-am nophenyl ) - 4-chl oro-1-butanone in thg pr pHase transfer
catal yst [err] %ﬁfﬂﬁﬁ‘@ﬁ9

-2~
aminophenyl cyclopropyl ketone from its 4-halo acyclic
precursor, 1—(g-aminbphenyl)i4—halo—1-butanone.

Therefore, it is an object of this invention to
provide an improved process for the preparation of
cycloalkyl and haloalkyl o-aminophenyl ketones which gives
significantly reduced side-product formation and increased
product yield.

It is a further object of this invention to
provide an effective process for the preparation of o-
aminoplienyl cyclopropyl ketone via the dehydrohalogenation
of 1-(o-aminophenyl)-4-halo-l-butanone.

It is a further object of this invention to
provide an economic and convenient source of starting
materials for the manufacture of herbicidal sulfamoyl urea
derivatives.

‘The present invention provides an improved
process for the manufacture of an o-aminophenyl ketone of
formula I

NH,

—R

wherein R is C3-Cgcycloalkyl or Cj-Cghaloalkyl, which
comprises the following steps:
{1} reacting a nitrile of formula II

R-CN
. II
with borontrihalide in the presence of an organic solvent selected
from the group consisting of halogenated hydrocarbons, aromatic hydro-

carbons and halogenated aromatic hydrocarbons to form a 1:1 donor
complex,

(2) reacting the complex with aniline in the presence of a Lewis acid
to give a reaction mixture,
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* A solution of 1-(o-am nophenyl)-4-chloro-1- butanone (32.6g,
ethyl enedichloride is treated with 147.3g of 20% aqueous NaOH (0. 736 nol e

NaOH) and 2.31g of 75% aqueous nethyl tributylamoni um chl ori de(0.0074

nol e),

and stirred at 50[err]- 53[err] C§for about 4 hours. (Sanples ar
renoved at

0. 165 nol e)

e

in

I nterval s and anal yzed by HPLC.) The reaction is cooled to room

t enper at ur(eB)anc‘spatmgnIr@SEBeareasépanamedturhewglt@am imtesde gas veied with

The sequential process is shown in Flow Diagram I
wherein R is C3-Cgcycloalkyl or C;-Cghaloalkyl and X is
chlorine or bromine.

FLOW DIAGRAM I

R—CN + BXé_—"[R'.—CN 'BX3-.-"-=‘-R"'"C=N—BX2]

11 1)AlC!, H2
2N, A
3)H 50
NH2 REPLACEMENT SHEET
"-—-R 2 0 JAN 1999
0
. I yo—_—

Advantageously, the 1:1 donor complex inter-

mediate is not isolated, but is formed in situ allowing the

process to be carried out in a single reaction vessel
using a common solvent system. Surprisingly, the initial
formation of the 1:1 donor complex of the nitrile and
borontrihalide followed by the sequential addition of
aniline and a Lewis acid avoids the formation of unwanted
side-products which may tie ub the aniline starting
material and render it unavailable to form reaction
product. The introduction of the nitrogen sparge to

facilitate the removal of the hydrogen chloride by-product

wat er and concepfr uo to be nr 2D SAbg Hr 6%
pure, 79.2%vyield r&fﬂﬁ%‘a aG&e'ﬁpnafwr l%?orﬁ jo ed lgwiqron%pr ogress is
shown in Table I. 1-24 hours and Tabl e | Ti me
‘Sanpl e i % aéBon mixk with wdkdr

100. 0 (4) ogpenching the’$parggd readtlon miskure 66. 9 3
1.0 tk®. @ive thegfoemula Igproduct. 3.0 0.5

94. 6 5 4.0 0.0 96. 3



T-13- | EXAMPLE 6  Eval uation of the effect
of a phase transfer catal yst on the dehydrohal ogenati on of 1-(0-am no-
phenyl ) - 4- chl or o- 1- but anone [err]

-4 -
further enhances product yield and purity by decreasing, or
eliminating, acid-catalyzed side reactions. It has now
been found, that on a commercial scale an external force is
critical to the effective removal of the hydrogen chloride
gas by-product so that side reactions and reactant
degradation are avoided.

Solvents used in the process of the
invention are organic solvents such as halogenated hydro-
carbons, for instance methylene chloride, dichloroethane,
dichloropropane and the like; aromatic hydrocarbons such as
toluene, xylene, benzene and the like; halogenated
aromatics such as chlorobenzene, dichlorobenzene and the
like. Preferred solvents are dichloroethane, dichloro-
propane and toluene and the more preferred solvent is
dichloroethane.

The preferred Lewis acid for use in the inventive
process is aluminum chloride.

The nitrogen sparge accelerates the loss of
hydrogen chloride gas and helps to drive the reaction to
completion. This aCceleratioﬁ, and the use of an inert gas
such as nitrogen, appears to be critical to enhanced
product yield and quality. Reaction time during the
nitrogen sparge may range from - _ 1-24 hours, preferably

8-16 hours and more preferably .12 hours.

Reaction rate increases with increased
temperatures, however increased temperatures also increase
reactant degradation and other undesirable side-reactions.

“ Temperatures ' for the hitrogen sparge time
period are 30° to 150°C, preferably 80° to
110°c. _

Although stoichiometric proportions of reactants
‘are suitable, a preferred range for the proportion of a
nitrile of formula II to one molar equivalent of aniline is
. l to 2 moles and more preferred is 1.3 to 1.5
moles. '

REPLACEMENT SHEET|

20 JAN 1999




" GENERAL PROCEDURE A mixture of 1-(o-ani nophenyl)-4-chl oro-1-

but anone (35.6g, 0.18 nole) in a solvent mxture of ethylene dichloride and

net hyl ene di chl oride and 146g of 20% aqueous NaOH (0.73 nole) is stirred at

50[err]- 85[err]C for 9 hours. After the 9 hour period, methyl tributyl-

ammoni um chl ori de (1 749, O. 0074 mol e) <% added and stirring is continued

for an additional ;khour qu ots ction nté%ute are renoved at
me

f 1
0.5 - 1 hour(h) ti ARYSIFR +RW%F§1%ES§9EEEF5rpFR¥l 8sénce of starting
mat eri al (ﬁ@océsicﬁeunthxﬂprq@armshqmr@ﬁyeiambnbphenyl(ByCAQ@nmgynnophenyl

I The results are reco o] i n.Tahl,e |
ggfo\cl)vpropyke%é ¥ eé‘f% are perforned usi ng I—ﬁﬁgg gyg? %rmu b“!

obtained accordlng to Claim 1:

0

x  |REPLACEMENT SHEET

2 0 JAN 1999

NH,
(1)

wherein X is chldrine or bromine is reacted with at least one molar
equivalent of an aqueous base in the presence of a phase
transfer catalyst and optionally in the presence of an
organic solvent.

O-aminophenyl cyclopropyl ketone may be
effectively prepared with minimal side-product formation
by the dehydrohalogenation of 1-(o-aminophenyl)-4-halo-
l-butanone using at least one molar equivalent,
preferably 1.1 - 3;0 molar equivalents, of an aqueous
base in the presence of a phase transfer catalyst and
optionally in the presence of an organic solvent.

Although the dehydrohalogenation of a y-
haloalkyl ketone using aqueous base is known to form the
corresponding cycloalkyl ketone, for example, as
‘described in Organic Synthesis, Coll. Vol. 4, pp. 597-
600 (1963), when these procedures are applied to 4-
halobutanone compounds of formula I wherein X is chlo-
rine or bromine, the reaction proceeds slowly and the
major product is mainly the 4-hydroxy analogue of
formula III.

Surprisingly, it has been found that when a
phase transfer catalyst (PTC) is present in the reac-
‘tion mixture, the reaction rate is effectively increased
and the major product is the desired cyclopropyl ketone
of formula I”. The reaction scheme is shown in flow
diagram II. |



-14 - Table I1 Ti me Tenp. Sanpl e
0 50

h [err]C %A B % 1

92.0 1.0 0.0 2 0.5 50 85.6 0.9

0.5 3 1.0 50 89.0 1.5 1.8 4 2.0
50 89. 4 2.2 0.8 5 -6- 3.0 50 91. 2

3.8 1.1 6 4.0 5Q. .0 3.8 1.0 7
5.0 67 86. 4 6 E3ov Blagf?? 11 8 6.0 67

83.0 7.8 1.7 9 7.0 67 78.0 14. 1

3.2 10 8.00 76 73.0 . 19.2 03.5 11

9.0 85 . 3.5 12 9.5

0.0 34.3 7 Bh )? '@ueegrpaﬁe ;een f (%le | n the
a e starting 4-

bsence of a phasé transfer catalyst agnples 1-1
',@Hpreferentlallya slowy c
2

{x') (I11)

Aqueous Base

PTC

{Fast)

Y 0 .
QWLHNNWQWH
NH, | -

()

Phase transfer catalysts suitable for use in
the inventive process are those well known in the art
such as, quaternary ammonium salts, for example tri-
alkyl ammonium salts or tetralkylammonium salts, pre-
ferably tri- or tetrabutylammonium halides. An effec-
tive amount of the catalyst may range from
-0.001 - 0.50 molar equivalents.

Aqueous bases suitable for the preparation of
o-aminophenyl cyclopropyl ketone by the present process
include sodium and potassium hydroxide, carbonate or
bicarbonate or mixtures thereof at concentrations in
aqueous solution of 15% to 50% by weight in
amounts sufficient to provide at least one molar
eqhivalent,-preferably 1.1 to 3.0 molar éduiva~
lents, and more preferably 1.5 to 2.5 molar
equivalents.

The organic solvent may be any inert water
immiscible solvent or mixtures of solvents such as
halogenated hydrocarbons, alkyl and aromatic ethers,
aromatic hydrocarbons, halogenated aromatic



" to the unwant ed 4-hydroxybut anone by-product (B). However, 0.5 hour after
the addition of the phase transfer catalyst (sanple 12), the starting
material is conpletely converted to, preferentially, the desired

cycl opropyl ketone product (C). Hence, the reaction rate to the desired
product (C) is about 250.tines greater in the presence of a phase transfer
catalyst than in the absence of a phase transfer catalyst.

- 15- Claims 1. A process for the
manuf act ure of an o-am nophenyl ketone of7{formnula |
NH2

hydrocarbons, and the.like, preferably halogenated
hydrocarbons such as methylene dichloride, ethylene
dichloride, propylene dichloride and the like.

In accordance with the process of the inven-
tion, a 4-halobutanone compound of formula I’, option-
ally dissolved in an organic solvent or mixture of
solvents, is admixed with at least one molar equivalent
of an aqueous base, preferably 1.1 - 3.0 molar
equivalents, more preferably 1.5 - 2.5 molar
equivalents and a quaternary ammonium phase transfer
catalyst, preferably methyl tributylammonium chloride,
in an amount of 0.001 - 0.50 molar equivalents,
preferably 0.025 - 0.50 molar equivalents.

For a more clear understanding of the invention,
specific examples thereof are set forth below. These
examples are merely illustrative and are not to be under-
stood as limiting the'scope and underlying principles of
the invention in any way.

The terms HPLC and GC designates high performance
liquid chromatography and gas chromatography, respectively.

REPLACEMENT SHEET

2 0 JAN 1999




[(;rr]

wherein Ris C[err]-C[érr]cycIoaI kyl or C[err]-err]hal oal kyl

whi ch conprises the followng steps: (1) reacting a nitrile of fornula II

[err]
donor c

consi sti

hal ogen
in the

with borontrihalide in the presence of a ~ solvent to forma 1:1

eX-Whor-eby the solvent is select edm
REPOSARMENE SHERT | hydr o- carbons, aromatic l’ mﬁu‘mﬁuj
Wst h+ani | i ne

- L

I e
the reacfi
150[ err]

d—aromatTc-tyqr dcar bons, (2) reacting thé cebnpl ex

=

seaﬁf 8&@ eWqg acid to give a reaction m xture, (3) sparging
on2rh $88- 8% th {an i nert gas at a tenperature of from 30[err] to
' if { 1-24 hours and (4) quenching the sparged

reactionf mxture wwth watgr to give the f&Pmul a | pr oduct .

Claims
1. A process for the manufacture of an g-aminophenyl ketone of formula |
NH2
< 5 ﬁ'—R

() ©

wherein R is C,-C,cycloalkyl or C,-Cshaloélkyl which comprises the following steps:
(1) reacting a nitrile of formula Il

R-CN

()
with borontrihalide in the presence of a solvent to form a 1:1 doﬁor complex,
whereby the solvent is selected from the group consisting of halogenated hydro-

carbons, aromatic hydrocarbons and halogenated aromatic hydrocarbons,

(2) reacting the complex with aniline in the presence of a Lewis acid to give a reaction

mixture,
(3) sparging the reaction mixture with an inert gas at a temperature of from 30°to
150°C for a period of 1-24 hours and”

(4) quenching the sparg'ed reaction mixture with water to give the formula | product.

‘2. The process according to Claim 1, whereinthe solvent of .step (1) is

dichloroethane, the borontrihalide is borontrichloride, the Lewis acid is aluminum
chloride, the inert gas is nitrogen, the temperature is 30°C to 110°C and
the sparging period is 8 to 16 hours.



2. The process according to Claim1, wherein the solvent of. step (1) is
di chl oroet hane, the borontrihalide is borontrichloride, the Lewis acid is

alum num chloride, the inert gas is nitrogen, the—tenperattre—+s—30[err]C

to 11 arging period is 8 to 16 ,
NICSEEERECOording to Caim2, wherei Mﬂmllm ,mmu tep (1)
¥ process

-16-
s di ahd t he sparging perlod S 1
erein the nolar ratio of forrmula I conpound to

accor
ani | i 2: 1. 5. The process according to Claim4,
wher of formula Il conpound to

-16-~

3. The process according to Claim 2, wherein the solvent of step (1) is dichloroethane
and the sparging period is 12 hours.

4. The process according to Claim 2, wherein the molar ratio of formula Il compound to
aniline is 1:1to 2:1.

5. The process according to Claim 4, wherein the molar ratio of formula Il compound to
aniline is 1.3:1 to 1.5:1.

6. The process according to Claim 1, wherein the nitrile of formula Il is cyclopropyl-
nitrile.

7. The process according to Claim 1, wherein the nitrile of formula Il is 4-halobutyro-
nitrile.

8. The process according to Claim 7, wherein the 4-halobutyronitrile is 4-bromobutyro- _
nitrile or 4-chlorobutyronitrile or mixtures thereof.

9. The process according to Claim 1 for the preparation of a compound of formula I

0

NH,

(1)
wherein X is chlorine or bromine characterized in that the process further comprises
reacting the compound of formula I' with at least one molar équivalent of an aqueous
base in the presence of a phase transfer catalyst and optionally in the presence of an
erganic solvent for preparing o-aminophenyl cyclopropyl ketone.



“aniline ¥ R mhte2:5: 1. _6. The process according to Caim1l, wherein

the nit b i hAAY _ i |s cycl opro : 7. The process

accordi §g: im I, w0 ef ei n tmml of forv\rrhl all i ﬁ 4- hal obut yr o-
nitrile; W £si accor I’“ ereint ,
4- hal ob ol r omobut yreo- . m 4- chl ‘or‘ob r'onltrl leior

m xture : _process accordi ng to d ai for he prepar ation
of a colyg -ferr]
wherein X is chloriné or—brom ne charaetigri zed in that the process further
conpri ses react| ng the conpound of formula |' with at |east one nolar

equi val eni0-ofh QRreRpFEARgording to Claim 8, wherein the organic solvent is present and is
ethylenedichloride, methylenedlchlonde, propylenedichloride or mixtures thereof, the
aqueous base is NaOH or KOH and the phase transfer catalyst is a trialkylémmoniufn
halide or a tetraalkylammonium halide.

11. The process according to Claim 10, wherein X is chlorine.

12. The process according to Claim' 10, wherein the aqueous base is present in an
amount of 1.5 to 2.5 molar equivalents.

13. The process according to Claim 10, wherein the phase transfer catalyst is methyl
tetrabutylammonium chloride and the aqueous base is NaOH.

14. A process for the preparation of o-aminophenyl cyclopropyl ketone which comprises
the following steps:

- (1) reacting & 4-halobutyronitrile with a borontrihalide in the presence of a
solvent selected from the group consisting o halogenated hydrocarbons,
aromatic hydrocarbons aﬁd halogenated afomatic hydrocarbons.

(2) reacting the complex with aniline in the presence of a Lewis acid to givé a
reaction mixture,

(3) sparging the reaction mixture with an inert gas at a temperature of from
30°C to 150°C for a period of 1-24 hours,

(4) quenching the sparged reaction mixture with water to give a compdund of

formula I'
' 0
X
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‘base in the presence of a phase-transfer catalyst and optionally in the
presence of an grganic solvent for preparing o-am nophenyl cyclopropyl

i‘ GMEN] it 2 lfng to,m,mml“"u\muau" the organic sol vent is_17_-

prese t:and IS o

et hyl enedi chi dti de, *met hyl enedi.chior

propyk ehe@ QAN M8 o | xtures thereof, the ‘. apguedus base is NaOH
or KOH énd the ohas triansfer catalyst is a trialkyl aTrm).m_um"

hal i d¢ ni um hal i de. _ 11. The process. accor di ng
to d & s chl ori ne. -18- 12. The process according to
C ai m 10, V\/nerel n the aqueoqus base |s present in an anount of

1.5 to 2.5 nolwhergifuX isapldlpgige or bromine, 13. The process according to daim
10, wherein t g PRAREr faRARG Fhe RIS EopolRd With at least one molar equivalent of

an aqueous base in the presence of a phase transfer catalyst and optionally in the

presence of an organic solvent.

15, The process according to Claim 14, wherein the sélvent of step (1) is
dichloropropane, the 4-halobutyronitrile is 4-bromobutyronitrile or 4-chlorobutyronitrile or
mixtures thereof, the molar ratio of the 4-halobutyronitrile to aniline is 1:1to
2:1, the borontrihalide is borontrichloride, the Lewis acid is aluminum chloride, the inert
gas is nitrogen, the temperature is 30°C to 110°C and the sparging
period is 8 to 16 hours.

16. The process according to Claim 15, wherein the organicsolvent is présent in step

'(4) and is ethylenedichloride, methylenedichloride, propylenedichloride or mixtures
thereof, the aqueous base is NaOH or KOH and the phase transfer catalyst is methyl
tetrabutylammonium chloride.
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trlJQutyI amaoni um chl ori de and ‘'t he agueous base I's NaCH. . b arshre
proces:s fof the preparation of o-aninophenyl. cycl opropyl ketone which

conpri ses the foll o?ng st eps: : (1) reacting a

4- ha1~0bu1—y1~0m—t—rﬂ—e—vm—t~h a bdrontri-halide |n"the predence of a

sol ve t he group consisting of halogenated hydrocarbons,

aromat E mguﬁi&glland hal ogenat ed aronatic hydrocarbons. .

(2) r ex with aniline in the presence of a Lewis acid to
give a reaction mxture, _37-  gpim (3) sparging the

reaction mxture with an inert gas at a tenperature-of from-.
30[ err] C t10. Ibe[psocesS &cgordingetoi Cldinnf9, wihezdinithepeganic solvent is present @AY is

i d of
?grexlh;n? etlhﬁeneoaacl'ﬁergder. en‘"u‘etﬁ'lyfc)enecgq cﬁltonde \;/)Mrcgpr}levﬁlaetd:ecrhlotndegby frg?tp[es 0eurcra]of, Othe
aqueous base is NaOH or KOH and the phase transfer catalyst is a trialkylammonium

halide or a tetraalkylammonium halide.
11. The process according to Claim 10, wherein X is chlorine.

12. The process according to Claim 10, wherein the aqueous base is present in an
amount of - 1.5 to 2.5 molar equivalents.

13. The process according to Claim 10, wherein thé phase transfer catalyst is methyl
~ tributylammonium chloride and the aqueous base is NaOH.

14. A process for the preparation of g-aminophenyl cyclopropy! ketone which comprises
the following steps: _
(1) reacting a 4-halobutyronitrile with a borontrihalide in the presence of a
solvent .selected from the group consisting of halogenated hydrocarbons,
aromatic hydrocarbons and halogenated aromatic hydrocarbons.
(2) reacting the complex with aniline in the presence of a Lewis acid to gi\)e a
reaction mixture,

(3) sparging the reaction mixture with an inert gas at a temperature of from
30°C to 150°C for a period of 1-24 hours,

(4) quenching the sparged reaction mixture with water to give a compound of
formula I’
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-18- . Wwherein X is chlorine or brom ne, and further reacting the
formula |I™ cdnpound with at | east one nolar equival ent of an aqueous base
in the presence of a phase—t+ansfer catalyst and optionally in the presence

of an organic . Thé process according to Caim 14, wherein the
sol vent of st Jzﬂﬂm”mm#muﬂopropane, the 4-hal obutyronitrile is
4- br onobut yronrtrel"ec Ofy F5CHR®r obut yronitrile or m xtures thereof, the
nolar ratio of the 4-halobutyronitrile to aniline is 1:1 to 2:1, the
borontrihalide is borontrichloride, the Lewis acid is alum num chl ori de,
the inert gas is nitrogen, the tenpgrature is 30[err]Cto
~110[err] C and the sparging period is 8 to 16 hours. 16. The process
accordi ng to @hgrein ¥bis cliering ar bragmisegani csol vent is present in step (4)

e Chyl ; e : . . ; .
i xtures. t her e foitnel BN THIIOIA0RT' COlrBOUAE il RAsF B nicta dq e of
catal yst igh agtduds basein yhepresinte ofhd phade transfer catalyst and optionally in the

presence of an organic solvent.

15. The process according to Claim 14, wherein the solvent of step (1) is
dichloropropane, the 4-halobutyronitrile is 4-bromobutyronitrile or 4-chlorobutyronitrile or
mixtures thereof, the molar ratio of the 4-halobutyronitrile to aniline is 1:1 to

2:1, the borontrihalide is borontrichloride, the Lewis acid is aluminum chioride, the inert
gas is nitrogen, the temperature is 30°C to 110°C and the sparging
period is 8 to 16 hours. -

16. The process according to Claim 15, wherein the Srganicsolvent is present in step
(4) and is ethylenedichloride, methylenedichloride, propylenedichloride or mixtures

- thereof, the aqueous base is NaOH or KOH and the phase transfer catalyst is methyl
tributylamonium . chioride.
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