~

T 1

MERBI Cl DE | NTERVEDI ATE O NI FROPHENYL CYCLOPROPYL KETCNﬁf% AND A
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her bi ci dal agent l-([[err]- 5
(‘cycl opropyl car bonyl') phenyl ] sul f anoyl ) - 3- (4, 6-di me- C
t hoxy-2-pyrimdinyl)urea is described in U S. Patent 5, 009, 699
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HERBICIDE INTBRHEDI!EB o~NITROPHENYL CYCLOPROPYL
A OD FOR THE PRE T REOF
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The crop-selective, herbieidal agent 1-{[o-
5 (eyelopropylcarbonylSphenyl]sulfamoyl}—s-(4,6-dime-,
thoxy-2-pyrimidinyl)urea is described in U.S. Patent
5,009,699. This unique sulfamoyl urea derivative
demonstrates a superior margin of safety teward3erop
plants, especially'riee plants, while concomitantly
10 controlling troublesome_breadleaf weeds and sedges.
The present invention relates to o-nitro-
phenyl cyclopropyl ketone, a key intermediate in the
manufacture of the crop-selective herbicidal agent
1~ {[o~(cyclopropylcarbonyl)phenyl]sulfamoyl}-3-(4,6-di-
methexy-z-py:imidinYI)nrea, a method for the prepara-

15 tien_therecf, and a method for the preparation of
- o-aminophenyl cyclopropyl ketone.
Advantageously, this key intermediate,
o-nitrophenyl cyclopropyl ketone, may'be prepared in an
20 efficient and integrated process from readily sveilable

starting materials, dihyd:o-seaeetyl-z(33)-furanene and
o-nitrobenzoyl halide. In accordance with the method
of invention dihydro-séaeetyl-z(33)-furanone is reaeted
with about 0.5-1.0 molar equivalents of magnesium |
25 1—c4a1kox1de at about 0° -25 c to form an intermediate('d
the intermediate is reacted with at least one molar S
equivalent of o-nitrobenzoyl halide in the presence ef -'
a solvent at about 15 -35°C to form a seeond 1nterme-

diate, the second 1ntermediate is heated in the
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The present invention.relat to-0-nitro- phenyl{ dycl opropyl ketone,
a key internediate in the = - manuf acture of the crop-selective
her bi ci dal agent '

1= ([o- (cyclopropylcarbonyl)phenyl]sulfannyl) 3-(4,6-di- 15 T

met hoxy-2-pyrinmdinyl)urea, a nethod for the prepara- tion thereof,

and a nethod for the preparation of T 2-"am nophenyl cycl opropyl

ket one. Advantageously, thid key internediate, _
0- ni tr ophenyl cyclopropyl ket one, may be prepared in an 20 ef ficient
and. i ntegrated process fron1readlly avai | abl e starting materials,
di hydr o- 3- acet yl - 2('3H) - f ur anone and Ltrobenzo hal i de, .
accordance with tpeesereedof water ¢ #ﬂF@n?*Eﬁdr°'3'a°'XitrgL°nz°yi9 2

di hydro- 3-acetyl - 8ﬁﬁi&fﬁﬂaﬁaaa¢ tBe' faganone is reacted with aohgdregenvl ar

| t f 0 Ct
?grhygnepnfe?nedlé&%faenk° f°Fﬂe ﬁfi%n€%?é§%r$bﬁeg gﬁhgﬁsf?hag? égst gne
mol-ar - equi patgnophénonai tsobyclt;edham tibei presengecefnacbape to
| 5
a so Ven%ternedlaggvs é%%?aﬁﬂ&ﬂ?g éﬁﬁfgﬂrbﬁﬁfrﬂgtone.. Thd 2bactibf

second i
-2- - sequence using o-nitrobeénzoyl chloride as the o-nitro-

benzoyl halide starting material is illustrated in Flow
piagram I wherein x_designenes halogen.

1o | FLOW DIAGRAM I
0
15 1 1. Mg<0C;-Cgalkyl),
| | + 2. Ho0 l
“NO, N
0 0
20 0
NO,
- S JHX
25 -
0
X
base
[P
30 NG,

Beneficially, the o-n;trophenyl cyclopropyl
ketone may be redueed in the presence of hydrogen and a-
catalyst to give o-aminephenyl cyelopropyl ketone.; The
reaction is shown in rlow Diagram II. L
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priesence of wat er to forn1d|ﬁ2pro-3- ([err]-nitrobenzoyf)} 2-
|

(3H) - furanone; the furanone reacted with a hydrogen hal i de to
form 4- hal o-2' - ni trobut yrophenone and the - but yr ophenone is cyclized
in the presence of a base to 5 gi ve o-nitrophenyl cycl opropyl ket one.
The reaction sequence using o-nitrobenzoyl chloride as the o-nitro-
bensoyl halide starting material is |Ilustrated in Flow -Diagram | '

wherein x designates hal ogen. 10 . 3 - FLOW DI RGRRM |

FLOW DIAGRAM II

0 0
5 " H,
—
NO, - catalyst NH,

Solvents suitable for use in the method of

10 the invention are those solvents which are immiscible
in water such as aromatic hydrocarbons, dialkyl ethers,
halogenated alkanes and the like, preferably aromatic
hydrocarbons. When such solvents are used, for example
toluene, xXylene, etc.; the reaction steps may be inte-

15 grated such that the reaction products may be carried
on to the subsequent steps as a solution in the organic
phase without time-consuming and potentially wasteful
isolation prooedures; Among the magnesium alkoxides
which may be used in the inventive method are magnesium

20 c1 c4 alkoxides preferebly those which are readily
available such as magnesium methoxide or magnesium
ethoxide. similarly, the o-nitrobenzoyl halides and
hydrogen halides which may be employed in the inventive
method include those most commonly evailable such as

25 chlorides or bromides. '

_Among the bases suitable for use in the
cyclization step of'the inventive method are those
haV1ng a pKa greater than, or equal to, . 10, such as
organio amines, alkali metal carbonates or alkali ‘metal . -

30 . hydroxides, preferably alkali metal hydroxides such as -
' _ sodium hydroxide and potassium hydroxide. Hydro-
genation eatalysts inelude those well-known in the art
such as platinum on carbon or palladium on carbon.
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[€fr] 30 ' Bendf i ci al |y, the [err] n|tr06j>nyl cycl opropyl

ketone nmay be reduced in the presence of hydrogen and a catalyst to
gi,ve [err]-am nophenyl cycl opropyl ketone. The . reaction i s shown
in Flow Diagram11l. R ' - =3

- "4.-_

_ The rate of the decarboxylation/halogenation
step is_direetly_related te the concentration of the
reagents, i.e. the more concentrated the organic
solvent solution of dihydro-s-(o—n;trobenzoyl)-:(sn)-

5 furanone and the more concentrated the hydrogen halide
solution, the faster the reaction rate. Therefore,
increased concentration of reactants yields increased
reaction rate and produetivity.

It is a feature of this invention that the

10 indiv1dual preparative steps may be integrated by the
use of a single, suitable, water-immiscible solvent
such as toluene. The advantages of this feature include
the elimination of costly, potentially wasteful and
time-consuming isolation procedures.

15 The invention is further illustrated in the

| Examples set forth below and is not to be deemed
l1imited thereby, except as defined in the claims.

The terms TLC, HPLC and LC designate thin

layer chromatography, high performance liquid chro-

20 matography and liquid chromatography, respectively.
The terms 1HNHR and 130NMR designate proton and
carbon-13 nuclear magnetic resonance, respectively.
All parts are parts by weight unless otherwise noted.
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FLOW DI RGRAM | - | M) 0 - 0

[err] Sol vents suitable for use in fhe met hod of 10
t he invention are those solvents which are inmm scible “in water
such as aromatic hydrocarbons, dialkyl ethers, hal ogenat ed. al kan
es and the‘like, preferably aromatic _ hhydrocarbons. Wen such .
sol vents are used, for exanple - toluene, zylene, etc., the reaction
st eps  may bellnte- 15 . . grated such that St e reaction products ‘my be
carried ' on to the subsequent steps as a solution in the organic
phase wi thout time-consunming and potentially wasteful I sol ation
procedures. Anong the nagnesi um al koxi dcBXAMPLE 1 which may be used in the
i nventive net hod B éﬁqglgoisol t qgf] EL &EL_QL gxhigiogreferably
t hose which are _ i de or
magnesi um benzoylkr2(3H-furanone t he o-nitrobenzoyl halides_and
hydr ogen hal i des which may be enployed in the inventive met hod
i ncl ude those nost conmonly avail able such as 25 chl ori des or
brom des, Anong the bases suitable for use in the

0 0 0

c1 1. Hg(OEt)a>
+ 2. Hy0"
NO, 3. NH4OH

A mixture of ug(OEt)z (30 9 g, 0.27 mole) in
toluene is treated with' dihydro-s-acetyl-z(sn)-furanone
10 (77 g, 0.55 mole) at 5°-10°c, stirred for 1 hour at
zs°—3o°c, treated with a solution of o-nitrobenzoyl
chloride (92.8 g, 0.50 mole) in toluene at 30°-35%,
stirred at 25°-35°¢ for 1-2 hours, heated at 60°C for 1
) hour, cooled to 3o°c; treated with water and 96% xzso‘
15 (15 g) and stirred for 0.5 hour. The phases are
separated and the aqueous phase iS'extracﬁéd with ethyl
acetate. The orginic phases are combined, treated with
agqueous NH on, stirred for 5-10 mznutes and separated.
The organic phase is further extracted with aqueous
20 NH, OH. The agqueous phases are combined and acidified
to PH 5.5 with 96% H,80, at 14 ©-20°. The resultant
precipitate is removed by filtration to give the title
product as a white solid, 91.3 g, (77.7% yield), 85-96%'
pure by NMR ahalysis, identified by H ana Y3cmMr.
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cyclization step of the. |nveﬁ")ve met hod are those ; havi ng- a pKa

greater than, or equal to, 10,” such as : or gani ¢ am nes,- al kal

mat al carbonates or al kali netal .30 hydr oxi des, preferably al kal
met al hydroxi des such as sodi um hydroxi de and potassi um hydr oxi de.
Hydr o- . ~genation catal ysts include those well-known in the art.

such as _pl ati num on carbon or palladlun1on car bon.

4 . .. .The rate of the decaﬁboxylatlon/halogenatlon

step is dlrectly related to the concentration of the reagents,
I.e. the nore concentrated the organic sol vent ‘sol ution of

di hydro-3- (-nitrobenzoyl)-2(3H)- 5 gxalpfangne and the nore
concentrated the h¥dr0oeg hal i de : [ uf the fas er
rate.. Therefore Y S5 4 : ziame S
i ncreased. ghenenblon rate and product|V|ty ' It S
a feature of this invention that the 10 i ndi'vi dual preparative steps
may be integrated by the ’

he - reactlon

a m1xture of dihydro-3-(o~nitrobezoyl~2(3H)~-

furanone (2.0 g, 8. 5 mmole) in 10 g of 37% HC1 solution'
is stirred at 70°c until reaction is complete by TLC,:

10 cooled to room temperature and extracted with toluene.
The organic extracts are combined and'concentrated'ig
vacuo to give the title product as a golden oil, 1.84 g
- {95% yield), 99% pure by HPLC analysis, identified by
1oNMR. :

15 * Using essentially the same procedure and
employxng 48% HBr, 4-bromo-2'-nltrobutyrophenone is

obtained as a brown solid, identified by HNMR and HPLC

analysis.
20 | EXAMPLE 3
Preparation and isolation of o-nitrophenyl cyclog EZ
' ketone -

25
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use of a single, suitable, WﬁDﬁrQinniscible sol vent (j, such as
t ol uene. The advantages of th¥s feature include “t he el'i m nati on of

cQstly, potentially masteful and ti me-consunming isolation .
procedures. 15 The invention is further illustrated in the.
Exanpl es set forth below and is not to be deened limted thereby,
except as defined in:-the clains. The terns TLC, HPLCand
LC designate thin . | ayer chromat ogeaphy, hi gh perfornmance I|qU|d
chro- 20 - natography and |iquid chromat ography, respectively.

The terns [err]HNMR and [err] CNMR desi gnate proton and car bon- 13

nucl ear magnetic resonance,Arsépﬁaavxsﬂture of 4-bFbhoPRfLAieFEbARYEE-LY
wei ght unl ess ot herwi se ng

- 5- E%%?%PPoﬁ3aﬂﬂ 95093?*%ﬁ“%4°h|ﬁ?ﬂr%P%“(&Pn7?rSl 0.015

benzoyl - 2( 3H) -fumanenexn water is heated at reflux temperature unt;l
reaction is complete by TLc, cooled to room temperature

5 and extracted with diethyl ether. The ether extracts
are combineq, dried over Na,80, and concentrated in
vacuo to give a dark brown liquid residue. The residue
is taken up in diethyl éther, filtered through silica
gel and concentrated in vacuo to give the title product

10 as a yellow oil, identifled by 1mnMR.

- Using essentially the same procedure but
ehploying 4-chloro-z'-nitrobutyrophenone as the start-
ing material, the title product is obtained as a yellow
oil in 98% yield and 99% purity by HPLC analysis, -

15 identified by Lmme.

EXAMPLE 4
Preparation of o-aminophenyl cyclopropyl ketone

20 0 | 0
Ho
—
Pd-C
NO, NHo
25 A mixture of o-nitrophenyl cyclopropyl ketone

(100 mg, 0.52 mmole) and a catalytic amount of 10% Pd
on carbon in methanol is stirred under hydrogen at
atmospheric pressure until reaetion is cemplete by TLC.
The reaction mixture is filtered and the filtrate is o
300 . concentrated in vacuo to give a bright yellow oil.' The
- 0il is flash chromatographed to give the title product
_as an off-whxte crystalline solid, 72 mg (85% yield),;'lf77ﬂ*
identified by nnun AR DU




?_'.[er'r-] o mmure of My(OEt)[err] (@9 g, 0.27 ol e) in

-toluene is treated wth dihylro-3-acetyl-2(3H)-furanone 10 - (77 g, 0.55
nmole) at 5-10[err]C, stirred for 1 hour at ° 25-30[err]C, treated with
.a solution of [err]-nitrobennoyl chloride (92.8 g, 0.50 nol-e) in
toluene at 30[err]-35err]C stirred at 25[err] -35[err]C for.
hours, ‘heated at .60[err]C for .1 * hour, cooled to g T 'HASGBE&&

wi th water and: 96%H[err]Sqerr] 15 '(1%'9) .and stir \egfour .
The phases ‘are '~ “separated and the aqueous phase’i ¢ -t

et-hyl .. .acetate. The organic phases are conbi ned, TTeated with
aqueous NH, CH stirred for 5-10 ntnutggaggggﬁgparated The organic
phase is further extracted mnth aqueo NH[err OH. The aqueous

: 3 O h=8898Merr] S err]
at 14[err]-20[¢ it 1) precrpltate I's removed by
filtration to give the title - : pro uct as a mhlte solid, 91.3 g,

(77. 7@6y|eld) - 85-90%

1. Mg(OEL),

5 2. Hg0"
A-mixture of xg(ozt)z (63 g, 0.55 mole) in
10 toluene, under N,, is treated with dihydro-3-acetyl-

2
2 (3H)-furanone (141 g, 1.10 mole) at 7°-10°C over a 15

minute period and stirred at 25°-30°% for 2 hours. The
tesultqnt reaction mixture is treated with a solution
of o-nitrobenzoyl chloride (185.7 g, 1.0 mole) in
15 toluene at 25°-35°C over a 45 minute period, stirred at
ambient temperatures for 1.75 hours, treated with 400
mL H,O and heated at 60°-75° until reaction is complete
by LC analysis. The resultant reaction mixture is
'ccoled to room temperature and the phases are separated
20 to give the title product as artoluene.solutidn, 875 g,
| _18%.desired product by Zc'analysis (67% yield). The
product solution is used as is in Example 6.

M
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pure by MR anal ysis, ident{f}ed by [err]H and [err]CNRT)
6 - EXAMPLE Prepa ation and isol ation of

4;chloro-2'-n|trobutyro- phenone [err] 5 A

m xture of dihydro-3-([err]-nitrobezoyl-2(3H)- : '

THIS SHEET “HAS BEEN-

-9- . 1 REPLAGED

EBXAMPLE 6
Pre aration of 4-chloro-2'-n1trohut ophenone

_Inte rated ste 2]

0 + HCl —>

NOz

The 18% solution of dihydro-s-(o-nitroben-

10 zoyl)-2(3n)furanone in toluene obtained in Example 5
(450 g, 0.34 mole furanone) is treated, with st;rring,
with 37% HCl (48 g, 0.60 mole HCl), heated at reflux
temperature for 6-11 hours, until reaction is complete
by LC analysis, cooied to 35°-45% and allowed to

15 settle. The phases are separated to give the title
product as a toluene solution, 425 g. The product
solution is used as is :in Ekample 7.

EXAMPLE 7

20 Pg;paration of o-n;troghenxl gzclogrogxl ketone
In ated step 3
0 0
Cl
25 : NaOH
' —
NO, N0z

The 13.8% toluene solut1on of 4-chloro-2'-

30 _ nltrobutyrophenone obtained in Example 6 1s treated,

'\\-

IThis Sheet Has Been
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?ﬁraﬁbne (2.0 g, 8.5 mmle){ih 10 g of 37%)HG- soYutioga) 'is stirred at

70C until- reaction is conplefe by TLC, 10 cooled to roon1tenperature and
extracted with tol uene. The organi c extracts are comnp+ ASEE N
concentrated in vacuo to give the title product as . Eﬂﬁd ﬂ §
(95% yield), 99% pure by HPLC anal ysis, identified by [EHrBE%ﬁﬁgnlﬁ
Usi-ng. essentially the sane procedure and_ 19 —enploying *8% , %,
4- br ono- 2'¥n|trobutyrophenone is = obtalned as a bromn-solld |dent|f|ed )
by [err]HNVR and HPLC analysis. 20 - - EXAWVPLE 3

greParat'O“ and #ﬁehaﬁtﬁfrfﬁg ?i&é@pbfﬂﬁ'9EYE£00£€B¥|and seEBhﬁ“ﬁzth 25
50% NaOH (48 g, o 6 molL NaLn). The resultant reaction
mixture is allowed to exotherm, then is heated at
85°-90 ¢ for 2-3 hours, cooled to room temperature and

5 - allowed to settle. The phases are separated and the
organic phase is washed with water. The agueous phases
are combined and washed with toluene. Theiorganic
phases are combined and concentrated in yvacuo to- give
the title product as a toluene solution, 235 g, 23.6%

10 title product by LC gnalysxs (91% yield from furanone).
The préduét'sblutiOn is used as is in Example 8.

EXAMPLE 8

Preparation of o-—aminophenyl cyclqprgpyltkétoue
15 In ated step 4 '
0 0
—_—
20 PdsC
NO, - NH,

A mixture of the 23.6% toluene solution of

o-nitrophenyl cyclopropyl ketone obtained in Example 7
(232.3 g, 0.286 mole ketone) and 2.86 g of 5% P4/C

25 Qatalyst is pluced undern2 at 32-56 psig 'in a Parr
hydrogenator. The hydrogen uptake is monitored and
when the reaction is'comp;ete,'the reaction mixture is
filtered and concentrated in vacuo to give the title
product, 39.5 g, 86.3% pure by HPLC analysis (73.9%

30 yield).

, :iThns Sheet Has Been Rep

T Illl
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phenone. (§14§0g.,.0@ 013 nol e) an j !“ﬂ 0.019 ' ’ml @HE! mm} i s

heat ed at refl ux t enperature unt on is co cool ed
to'roomtenperature 5 and ext lethyl ether. The etherﬂﬁuw
extracts are conbined, dried over Na[err] SO err] and concent+a

- vacuo to give a dark brown |iquid residue. [The residue
diethyl ether, filtered through silica = 11 gel and con

e, S

to give the title product 10 as a yellom10|l “identified.h _

Usi ng essentially the sane procedure but enploylng ' o
4-ch|oro-2'-nitrqﬁ% ¢ he start- ing material, the title
product is obtain Hgg&g ye ﬁﬂié ~oil in 98%yield and 9996pur|ty by
HPLC anal ysis, 15 . |dent|f|ed by [err] HNVR

EXAMPLE 4 Preparati ori of J_gfirdrcyﬁdmh@%]_%ﬁy q@@oﬂ@t one

2. A method for the preparation of o-nitro-
phenyl cyclopropyl ketone which is characterized by
reacting‘dihydro—s-acetyl-z(3!)-furanone with about
0.50-1.0 molar equivalents of magnesium'c1 c alkoxide
at about 0°-25%% to form an intermediate, reacting said
intermediate with at least one molar equivalent of o-
nitrobenzoyl halide in the presence of a solvent at
about 15°-35°C to form a second intermediate, heating
the second intermediate in the presence of water to
form dihydro-s-(grnitrobenzoyl)-z(38)-furanone,
reacting the furanone with a hydrogen halide to form
4-halo-z'-nitrobutyrophemone and cycliging the
butyrophenone in the presence of a base to give
o-nitrophenyl cyclopropyl ketone.

3. The method according to claim 2 wherein
the solvent is an aromatic hydrocarbon, the magnesium
c1 4alkoxide is magnesium methoxide or magnesium
ethoxide, the hydrogen halide is hydrogen chloride or
hydrogen bromide, and the base is an alkali metal
hydroxide.

4. The method according to claim 3 wherein
the solvent is toluene and the alkali metal hydroxide
is sodium hydroxide or potassium hydroxide.

5. A method for the preparation of o-amino-
phenyl cyclopropyl ketone which is characterized by
reacting dihydro-s-acetyl-z(3!)-furanone w1th about
0.50-1.0 molar equivalents of magnesium C -c alkoxide
at about 0°-25 c to form an 1ntermed1ate, reacting said
intermediate with at least one molar equivalent of
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berr] 25 . Ani X [err] ni t r ophenyl c@ opropyl ket one
(100 ag, O. 52 nnnle) atalytrc anmount of 10% Pd oni carbon in
et hanol is st under n: at at mospheric pressure unti

reaction i.s conpl \ :The reaction mxture is filtered.
filtrate is 30 - @ i vacuo to give a bright O WHEET .HASTBEENel

oil is flash chr réphed to give the. title product S as aah !
of f-white crystallrne solid, 72 ng (85%Yyi &dy, = - ide “-'_ﬁ'uyCED
[ err] HNVR. - 8- EXAMPLE 5

Preparation of 'di hydro-3- (o-nitrobenzoyl) -2 (3H) - furanone
(Integrated Stepg;%itrobenzoyl halide in the presence of a solvent at
about 15°-35°C to form a second intermediate, heating
the second intermediate in the presence of_watq: to
form dihydro-3-(o-nitrobenzoyl)~-2(3H)-furanone, react-
ing the furanone with a hydrogen halide to form 4-
halo-z'-nitrobutyrophenohe, cyclizing the butyrophenone
in the presence of a base to give o-nitrophenyl cyclo-
propyl ketone and hydrogenating the nitréphenyl ketone
~in the presence of a catalyst to give o-aminophenyl
- eyclopropyl ketone.

6. The method according to claim 5 wherein
the solvent is an aromatic hydrocarbon and the base is
an alkali metal hydroxide.

% _ 7. The method according to claim 6 wherein
) the solvent is toluene and the alkali metal hydroxide
is sodium hydrozide or potassium hydroxide.

iThrs Sheet Has Been R
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“ferr] | A mixture of My(OEt)2 (63 g, 0.55 nole) in 10
tol uene, under N err] 1is treated wth dihydro-3-acetyl - MENT SHEE
2(3H)-furanone (141 g, 1.10 nole) at 7[err]-10[err] C overl REPMQCE - it

period and stirred at 25[err]-30[err]C for 2 hours. The h hn
reaction mxture is treated with a selution of o- nilt lofe 235 '
chloride (185.7 g, 1.0 nole) in 15 tol'uene at 25-35[enr] J

t g

m nute period, stirred at - anbi ent tenperatures for |1. 75 hours,
treated with 400 m. H err] O and heated at 60-75 untu i

conpl ete by LC analysis. The resultant reaction mxture is

cooled to roomtenperature and the phases are separated 20 %P%Mt—ﬁb
title product as a toluene solution, 875 g, 18% desired ct by LC
anal ysis (67%yield). The product solution is used as it |§/W? wﬂs

Exanpl e 6.

HERBICIDE INTERMEDIATE O-NITROPHENYL CYCLOPROPYL KETONE
AND A METHOD FOR THE PREPARATION THEREOF

The cropdselectivé, herbicidal agent 1~{[o-

5 (cyclopropylcarbonyl)phenyl)sulfamoyl}-3=~(4,6~dime~
thoxy-2-pyrimidinyl)urea is described in U.8. Patent
5,009,699. This unique sulfamoyl urea derivative
demonstrates a superior margin of safety toward-crop
plants, especially rice plants, while concomitantly

10 controlling troublesome broadleaf weeds and sedges.

The present invention relates to o-nitro-
phenyl cyclopropyl ketone, a key intermediate in the
manufacture of the crop-selective herbicidal agent
1-{[o~(cyclopropylcarbonyl)phenyl]jsulfamoyl)-3-(4,6-di-

- mathoxy-2~pyrimidinyl)urea, a method for the prepara-
tion thereof, and a method for the preparation of
o~aminophenyl cyclopropyl ketone.

Advantageocusly, this key intermediate,
‘o-nitrophenyl cyclopropyl ketone, may be prepared in an
efficient and integrated process from readily available
starting materials, dihydro-3-acetyl-2(3H)-furanone and
o-nitrobenzoyl halide. In accordance with the method
of invention dihydro-3-acetyl=-2(3E)-furanone is reacted
with 0.5-1.0 molar equivalents of magnesiunm

2?; C,-C,alkoxide at - 09-25% to form an intermediate,
the intermediate is reacted with at least one molar
equivalent of o-nitrobenzoyl halide in the presence of
a2 solvent at 15°-35°%¢ to form a second interme-
diate, the second intermediate is heatead in the

15

20



“EXAMPLE 6 Preparation of 4-chloro-2'-nitrobutyrophengne

(Inteqrated:-step 2) [err] T
di hydro-3-([err]-nitroben-. 10 zoyl)-2(3H) furanone

Exanpl e 5 (450 g, 0.34 nole furanone) is treated ith,s ﬁ@ﬁﬁp
with 37% HC1 (48 g, 0.60 nole HCl),-heated at refl ux 4 8n erature f
6-11 hours, until reaction is conplete by LC analjydi ‘
35[err]-45C and all owed to 15 settle. The phases arle separated to_qi
the title product as a toluene solution, 425 g.

_ EXAMPLE 5

un

10

15

20

Preparation of dihydro-3-(o-nitrobenzoyl)-2(3H)-
furanone (Integrated step 1)

: n9<0Et>a
2. Hy0

A nixture of ug(ozt) (63 g, 0.55 mole) in
toluene, under Nz' is treated with dihydro-s-acetyl-
2(3H)-furanone (141 g, 1.10 mole) at 7°-10° over & 15
minute period and stirred at 25°-30°c for 2 hours. The
resultant reaction mixture is treated with a solution
of o-nitrobenzoyl chloride (185.7 g, 1.0 mole) in

toluene at 25°-35°C over a 45 minute period, stirred at

ambient temperatures for 1.75 hours, treated with 400

nL E,0 and heated at 60°-75° until reaction is complete

by LC analysis. The resultant reaction mixture is

cooled to room temperature and the phases are separated
to give the title product as a toluene solution, 875 ¢,
18% desired product by LC analysis (67% yield). The
product solution is useds it is in Example" 6.



solution is used as it is in Exanpl e 7. EXAMPLE

7 20 - Preparation of o- n|trophenyl cycl opropyl ketone T
step 3) [err] The 13.8% t ol uene SOB&PL@E@W-S%%E‘F
4-chloro-2'- 30 nltrobutyrophenone obtalned in Exanplg 6 TS (reated, :
- 10 - 9 - zg 1m%39§
EXAMPLE 6
Preparation of 4-chloro~2'-nitrobutyrpphenone
(Inteqgrated step 2) '
0 0 0
' cl
5 , 0 + HCl] —
NO2 NOz
"The 18% solution of dihydro-3-(o-nitroben-
10 zZoyl)-2 (3H) furanone in toluene obtained in Example 5
(450 g, 0.34 mole furanone) is treated, with stirring,
with 37% ECl (48 g, 0.60 mole HCl), heated at reflux
temperature for 6-11 hours, until reaction is complete -
by LC analysis, cooled to 35°-¢5% and allowed to
15 settle. The phases are separated to give the title
product as a toluene solution, 425 g. The product
solution is usedas-itis in Example 7.
EXAMPIE 7
20 Preparation of o-nitrophenyl cyclopropyl ketone
{Integrated step 3)
0 0
Cl
25 - NaOH
—_—
NO, o . NO,

30

The 13.8% toluene solution of 4{-chloro-27’-

‘nitrobutyrophenone obtained in Example 6 is treated,



wWith stirring, first with 90 m_ water and second with.

50% Na(H (48

g, 0.6 nole NaCH). The resultant reaction m xture is| REPOWEEMERT SHEET
exotherm then is heated at - 85 -90[err]C for 2-3 houfsy~—eooled.to
roomtenperature and 5 allowed to settle. The phases aje{sgpar heand
t he organi ¢ phase is washed with Yater. The aqueous ph 1822‘? ﬁ"&? ““":’%
are conbi ned and washed with toluene. The organic phps &5—a+e-

conmbi ned and cpncentrated in_yvacuo to give the titlel product as a

t ol uene sol utYbm* ‘E%grﬁ,fn?& 65/&'23 ‘”‘%H £1% 7}t sthkar BRI o

yield fromfuehas)E (48 g, 0he poadudiacs) .ut iTHe |1Se SASEERSL
Exanpl e 8.

o-am nophenyImic@%%’fg)pif‘%b?/}lﬁngngolgxoth%l\’/E}iﬁs%disst%?)féﬂe‘?a‘r*gt | On[ err]

| +eh8tiBn
of

A mxture of 8he-PB. GU¢nl 2eBehouksi,i ooodfed to roon |temperpteny| and

bt oney ard ETeErE A Ehy 18, BB Bpbans ane feituhdha

AECER) ot

32-56 psig i rxg@mic phase hydwagbedt withTva temr odetre upwkeus Sphasskor ed

and WNElkd NEhSATE4 Olink SwESHBACHE th! 1211GAM | Ol X 44

phases are combined and concentrated in vacuo

e 1S
anic

to give

10

15

20

25

30

the title product as a toluene solution, 235 g, 23.6%
title product by LC analysis (91% yield from furanone).
The product solution is usedas it isin Example 8.

EXAMPIE 8
Preparation of o—-aminophenyl cyclopropyl ketone

(Integrated step 4)

0 ' 0
Ha
—_—
PdsC .
NO, - NH,

A mixture of the 23.6% toluene solution of
o-nitrophenyl cyclopropyl ketons obtained in'Bxample 7
(232.3 g, 0.286 mole ketone) and 2.86 g of 5% Pd/C
catalyst is placed under H, at 32-56 psig in a Parr
hydrogenator. .The'hydrpgen uptake is.monitored and
vhen the reaction is complete, the reaction mixture is
filtered and concentrated in vacuo to give the title
product, 39.5 g, 86.3% pure by HPLC analysis (73.9%
yield).




filtered anq/ggggenefar’azrﬁ/;;euo to give the title product, 39.5 g

h@\n HEET

86. 3% pur.e by HPLC a 9@630 yi el d). i
1. [err]-Nitr W . ket one. 2. '?Fé’%@
é

preparation of nyl cyclopropyl ket one which is charactergﬁfd by
reacting di hydr6- 3¢ acetyl 2(3H)-furanome 3 th 0.50-1.0 mpl-gr 2GurdMise of
magnesium Cferr] -Cerr] al koxi de at 0 -25[err]C t¢ florman

intermediate, reacting said internediate with at | east ofe nolar equivale

of o0- nitroben€bdIMpalide in the presence of a solvent af]

15 . 35.C

forma second internedi ate, heating the second internediate in the presence

of water to form di hydro-3-(o-nitrobenzoyl)-2(3H)-furanone,

1. o-Nitrophenyl cyclopropyl ketone.

- 2. A method for the preparation of o-nitro-
phenyl cyclopropyl ketone which is characterizead b&
reacting dihydro-3-acetyl-2 (3H)-furanone with
0.50~1.0 molar equivalents of magnesium c -c alkoxide
at - 0°-25°C to form an intermediate, reacting said
intermediate with at least one molar equivalent of o-
nitrobenzoyl halide in the presence of a solvent at

15°-35°c to form a second intermediata,'heating
the second intermediate in the presence of water to
form dihydro-3-(o~nitrobenzoyl)-2 (3H)~-furanone,
reacting the furanone with a hydrogeh halide to form
4-halo-2’~nitrobutyrophenone and cyclizing the
butyrophenocne in the presence of a base to give
o-nitrophenyl cyclopropyl ketone.

3. The method according to claim 2 wherein
the solvent is an aromatic hydrocarbon, the magnesium
l-c‘alkoxide is magnesium methoxide or magnesium |
ethoxide, 'the hydrogen halide is hydrogen chloride or

hydrogen bromide, and the base is an alkali metal

hydroxide.

4. The method according to claim 3 wherein
the solvent is toluene and the alkali metal hydroxide
is sodium hydroxide or potassium hydroxide.

5. A-method for the preparation of o-amino-
phenyl cyclopropyl ketone which is characterized by
reacting dihydro-sbacetyl-z(38)-turanone with
0.50-1.0 molar equivalents of magnesium c,-C, alkoxide
at 0°-25% to form an intermediate, reacting said

intermediate with at least one molar equivalent of



'féacting the furanone with a hydrogen halide to form

4- hal 0- 2'-- ni t1r obut-yrephenefte—and-—ctyclizing the butyropheno?*REpLﬂdymENT SHEET

presence of a base to di ophenyl cycl opropyl keton

The met hod accor l Bﬂvﬁerel n the solvent is an grgmatic \ 1989°
hydrocarbon, thelk [ Jerr] koxi de is magneqi um %8t H8% '&g or
- magnesi um et hoxi de, - t he hydrogen hal i dé i%° hydrogen chl ori de |

brom de, and the base is an al kali mnetal hydroxide. 4. The

met hod according to claim3 wherein the solvent i s tol uene landthe—alkat
met al hydroxi dg_ djQX n rQ¥i gde

A nethod for t eh%FSQQEQ?P§¥ ?ﬁggghﬁho- Hu?o%%og Fo%etone d%lch S
characterized by réadBi ndSdehfer (Sﬂﬂa@etﬁﬁcqﬂé ntermediateit heatdmal . 0

mol ar equi val eghg Qécaﬁa“ﬁtuﬁ%w o %Wﬂ@'é‘f’é‘égﬁc@tof watel to® C 10

forman internedi ate, reactln% sai.d interned | east one nol ar

equi val ent of form dihydro-3-{o~nitrobenzoyl)-2(3H)~furanone, react-
ing the furanone with a hydrogen halide to form 4-
halo-2’~nitrobutyrophenone, cyclizing the butyrophencne
in the presence of a base to give o-nitrophenyl cyclo-
propyl ketone and hydrogenating the nitrophenyl ketone
in the presence of a catalyst to give o-aminophenyl

cyclopropyl ketone.

6. The method accoxrding to claim 5 wherein
the solvent is an aromatic hydrocarbon and the base is
an alkali metal hydroxide.

7. The method according to claim 6 wherein
the solvent is toluene and the alkali metal hydroxide
is sodium hydroxide or potassium hydroxide.



-

CAR ' :

& "12- - o--nitrobenzoyl h de in the presence of a sélYyent at

15[ err]3135og-doC t O form a ‘sdcond i nt er nedi at e, heatlng he second
intermediate in the presence of water to form dihydro-3-(o- n|trobenzoyl
('3H) - furanone, react- ing the furanone with a hydrogen hallde

hal o- 2" - ni trobut yr ophenone, cyclizing the but yr ophenone in th presence of
a base to give [err]-nitrophenyl cyclo- propyl ketone and hydrogenating the
ni trophenyl ketone in the presence of a catalyst to give o-anin gykp
cycl opropyl ketone. 6. The nethod according to cla pq
the solvent is an aromatic hydrocarbon and the base is an alkali netal
hydr oxi de. 7. The nethod according to claim®6 wherein the
solvent is toluene and the alkali netal hydroxide is sodi um hydroxi de or
pot assi um hydr oxi de. ' '

HERBICIDE IHTER!EDIBEB o-NITROPHENYL CICDO?ROP!L

—____-__-—_—_-—_—-_——-———

!!!9!!LA!!LlLJEﬂEEELJEHLJ!!E_EBEBABLE;Q!_!!EBEQE
' ABSTRACT OF THE !!ﬁg!!;ﬁﬂ

There is provided o-nitrophenyl cyclopropyl
ketone, a key intérmedi;te in the mgnufacture of the
6rop-selective, herbicidal agent 1-{[o-(cyclopropyl-
carbonyl)phenyl]sulfamoyl}-3-(4,6~-dimethoxy~-2-pyri-
midinyl)urea and a method for the preparation'of said
ketone from dihydro-s-acetyl-z(38)-furanone and o-
nitrobenzoyl halide.



