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BBRBZCmB DrBRllBDDB o-JD:ftlOPWIL CYCLOPROPYL 

IBmn mm A ·lll!TR'OD POR IJ!JIB PRBDQ~:IOIJ 'IJIBBBO:I' 

~he crop-selective, herl>ici4al aqent 1-{[2-
( cyclopropylcarl>onyl) phenyl] sulfam.oyl }-3- ( 4, 6-4ime- . 
thoxy-2-pyrimidinyl)urea is 4escril>ed in u.s. Patent 
5 1 009 1 699. ~his unique aulfamoyl urea derivative 
demonstrates a superior margin of safety toward crop 
plants, especially rice plants, while concomitantly 
controllinq troul>lesome l>roadleaf weeds and sedqes. 

The present invention relates to 2-nitro­
phenyl cyclopropyl ketone, a key intermediate in the 
manufacture of the crop-selective herbicidal agent 
1-{[2-<cyclopropylcarbonyl)phenyl]sulfam.oyl}-3-(4,6-4i­
methoxy-2-pyrimicli.nyl)urea, a method for the prepara­

tion thereof, and a method for the preparation of 
2-am.inophenyl cyclopropyl ketone. 

Advantageously, this key intermediate, 
2-nitrophenyl cyclopropyl ketone, may be prepared in an 
efficient and inteqrated process from readily available 
startinq materials, dihydro-3-acetyl-2(311)-furanone and 
o-nitrol>enzoyl halide. Xn. accordance with the method 
of invention dihydro-3-acetyl-2(3B)-furanone is reacted 
with about o.s-1.0 molar equivalents of maqnesium 
c1-c4alkoxide at al>Out o0 -2s0 c to .form an interme~iate, 
the intermediate is react•4 with at least one molar .. . 

equivalent,of 2-nitrobenzoyl halide in the presence of 
a solvent at about1s0 -3s0 c to form a·secon4 interme­
diate, the second intermediate is heated in the 



' i () . 

·.;;-

presence of water to form 4ihy4ro-3-(2-nitrobenzoyl)-2-

(3B)-furanone, the furanone is reacted with a hydrogen 

halide to.form 4-halo-2 1 -nitrobutyrophenone and the 

butyrophenone is cyclized in the presence of a base to 

5 give o-nitrophenyl cyclopropyl ketone •. The reaction 

sequence using 2-nitrobenzoyl chloride as the o-nitro­

benzoyl halide starting material is illust~ated in Plow 

Diagram z wherein x design•tes haloqen. 
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Beneficially,· the o-nitrophenyl· cyclopropyl 

ketone may be reduced in th* presence of hydroge~ and a 

catalyst to give o-~D.ophenyl cyclopropyl keto~e.· 'l'he 

reaction is shown.in Flow Diagram J:z. 
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FLOU DIAGRAM II 
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catalyst 

Solvents suital:>le for use in the method of · 

10 the invention are those solvents which are immiscible 

in water such as aromatic hydrocarbons, dialkyl ethers, 

haloqenated alkanes and the iike, preferal:>ly aromatic 

15 

hydrocarbons. When such solvents are used, for example 

toluene, xylene, etc., the reaction steps may be inte­

grated such that the reaction products may l>e carried 

on to the subsequent steps as a solution in the organic 

phase without time-consuming and potentially wasteful 

isolation procedures. Among the magnesium alkoxides 

which may be used in the inventive method are magnesium 

20 c 1-c4 alkoxides preferal:>ly those which are readily 

available such as magnesium methoxide or magnesium 

ethoxide. similarly, the 2-nitrobenzoyl halides and 

hydrogen halides which may be employ~d in the inventive 

method include those most commonly available such as 

25 

30 

chlorides or bromides. 
Among the bases suitable for use in the 

cyclization step of the inventive method are those 

havinq a pXa greater than, or equal to, 10, such as 

organic amines, alkali metal carbonates or alkali 'metal·. 

hydroxides, preferably alkali metal hydroxides such as 

sodium hydroxide and potassium hydroxide~ Bydro­

qenation catalysts include those well-known in the art 

such as platinUm. on carbon or palladium on carbon. 
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The rate of the decarboxylation/haloqenation 

step is directly.related to the concentration-of the 

reaqents, i.e. themore concentrated the orqanic 

solvent so1ution of dihydro-3-(g-nitrobenzoyl)~2(3B)-

5 furanone and the more concentrated the hydrogen halide 

solution, the faster the reaction rate. Therefore, 

increase·d concentration of reactants yields increased 

reaction rate ~d productivity. 
·It is a feature of this invention that the 

io individual preparative steps·may be integrated by the 

use of a single, suitable, water-immiscible solvent 

such as toluene. The advantages ~f this feature include 

the elimination of costly, potentially wasteful and 

time-consuminq isolation procedures. 

15 The ·invention is further illustrated in the 

Examples set forth below and is not to be deemed 

limited thereby, except as defined in the claims. 

The terms TLC, BPLC and LC designate thin 

layer chromatoqraphy, hiqh performance liquid chro-

20 matography and liquid chromatography, respectively. 

The terms ~ and 13cmm. desiqnate proton and 

carbon-13 nuclear magnetic resonance, respectively. 

All parts are parts by weight unless otherwise noted. 
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BDllPLB 1 

Preparation an4 iao1ation of dihy4ro-3-(o-Ditio­
benzoy1-2 (3H)-fUranone 

0 

J-lo Cl 1. MgCOEt>e 

+ 2. H3o+ 
3 • NH40H 

0 

A mixture of Hq(OBtJ 2 (30.9 q, 0.21 mole) in 
toluene.is treate4 with 4ihy4ro-3-acetyl-2(3H)-furanone 

10 (77 q, o.ss mole) at s0 -10°c, stirred for 1 hour at 
2s0 -3o0 c, treated with a solution of 2-nitrobenzoyl 
chlori4e (92.8 q, o.so mole) in toluene at 3o0 -3s0 c, 
stirred at 2s0 -3s0 c for 1-2 hours, heated at Go0 c for 1 
hour, cooled to 3o0 c, treated with water and 96% H2so4 

0 

15 (15 q) and stirred for o.s hour. The phases are 
separated and the aqueous phase is extracted with ethyl 
acetate. The organic phases are_combined, treated with 
aqueous BH4oH, stirred for s-10 minu~es an4 separated. 
The orqanic phase is further extrac~ed with aqueous 

20 NH
4
0H. fte aqueous phases are combined and acidified 

to pH s.s with 96% H2so4 at 1<1°-20°c. The r~sultant 
precipitate is removed by filtration to qive the title 
product as a white solid, 91.3 q, (77.7% yield), 85-90% 

pure by mm analysis, identified by 1H and 13CNMR. 
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BDllPLB 2 

Preparation and isolation of 4-ohloro-2'-nitrob~tyro= . 
phenone 

0 0 

0 + HCl 

A mixture of dihydro-3- (2-ni trobezoyl~2· (3H) -
furanone (2.0 g, a.s mmole) in 10 CJ of 37% BCl solution 
is stirred at 10°c until reaction is complete by TLC,· 

10 cooled to room temperature and extracted with toluene. 
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The organic:: extracts are combined and concentrated in 
vacuo to give the title product as a golden oil, 1.84 q 

(95% yield), 99% pure by HPLC analysis,. identified by 
1mom. 

Using essentially the same procedure and 
employing 48% BBr, 4-bromo-2 1 -nitrobutyrophenone is 
obtained as a brown soiid, identified by 1HNMR and HPLC 

aiialysis. 

BDKPLB 3 

Preparation an4 isolation of o-nitrophenyl c:yoloprOJ!Yl 
ketone 

0 0 

Br 
+ NaOH .---"--.. 
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A stirred mixture of 4-bromo-2 1 -nitrobutyro­
phenone (3.44 q, 0.013 m.ole) and NaOll (0.76 q, 0.019 

mole) in water is heated _at refluX temperature unti1 
. . . 

reaction is complete by TLC, cooled to room temperature 
s and extracted with diethyl ether. The ether extracts 

are combine~, dried over Ha2so4 and c~ncentrated in 
vacuo to·qive a dark brown liquid· residue. The residue 
is taken up in ~iethyl ether, filtered through silica 
gel and concentrated in vacuo to give the title product 

ro 

15 

20 

as a yellow oil, identified by 1BNMR. 
Using essentially the same proc~dure l>ut 

employing •-chloro-2 1 -nitrobutyrophenone as the start­
ing material, the title product is obtained as a yel1ow 
oil in 98% yield and 99% purity by HPLC analysis, 
identified by 1BNMR. 

BDllPLB 4 

Preparation of o-aainopbeny1 eyclopron1 ketone 

0 0 

25 A mixture of 2-nitrophenyl cyclopropyl ketone 
(100 mg, o.52 mmole) and a catalytic amount of 10% Pd · 
on carbon in methanol is stirred under hydrogen at 
atmospheric pressure until reaction is complete by TLC. 

The reaction mixture is filtered and the filtrate is 
30 concentrated in vacuo to give a bright yellow oil. The 

oil is flash chromatographed to give the title product 
. as an off_;.wbite crystalline solid, 72 mg (85% yield) j· · 
identif ie4 by 1HNMR. · 
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BDJIPLB 5 

Preparation of cli.hy4ro-3-(o-nitrobenzoyl)-2(~B)­
£uranone <Integrated step 1) 

O Cl+ J-.lo 1. MgCOEt>2 

2. H30+ . 

A mixture of Kq(OBt) 2 (63 q, o.ss mole) in 
10 toluene, under N2 , is treated with dihy4ro-3-acetyl-

2 (3B)-furanone (141 q, 1.10 mole) at 1°-10°c over a 15 
minute period and stirred at 2s0 -3o0 c for 2 hours. The 
resultant reaction mixture is treated with a solution 
of 2-nitrobenzoyl chloride (185.7 g, 1.0 mole) in 

15 toluene at 2s0 -3s0 c over a 45 minute period, stirred at 
ambient temperatures for 1.75 hours, treated with 400 
mL H2o and heated at 6o0 -1s0 until reaction is complete 
by LC analysis. The resultant reaction mixture is 
cooled to room temperature and the phases are separated 

20 to give the title product as a toluene.solution, 875 g, 
18% desired product by LC analysis (67% y~eld). The 
product solution is used as is in Example 6. 

Hhis Sheet Has Been Re~lacec 
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BDXPLB 6 

Preparation of 4-chloro-2'-nitrobutyrOpheno~e 
. . . . 

CXnteqrate4 step 2> 

0 0 

+ HCl 

The 18% solution of dihydro-3-(2-nitroben­

zoyl)-2 (3B)furanone in toluene obtained in Example 5 
' ' 

Cl 

(450 9, 0.34 mole furanone) is treated, with stirring, 

with 37% H~l (48 9, 0.60· mole HCl), heate4 at reflux 

temperature for 6-11 hours, until reaction is complete 

by LC analysis, cooled to 35°-45~C and ai:lowed to 

15 settle. The phases are separated to qive the title 

product as a toluene solution, 425 g. The product 

solution is used as is kn Example 7. 

BDllPLB 7 

20 Preparation of o-nitrophenyl cyclopropyl ketone 

n:nteqrate4 step 3) 

0 

25 
Cl NaOH 

0 

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

30 ni trobutyrophenone obtained in Example 6 is treated, 
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with ·stirrinq, first-.with 90 mL water and secoJ:id with 
50% NaOH (48 q, 0.6 mole NaOH). The resultant ~eaction 
mixture is allowed to exotherm, then is heated at 
85Q-9o0 c for 2-3 hours, cooled to room temperature and 

s allowed to settle. The phases are separated and the 
organic phase is washed ·with water. The aqueous phases 
are combined and washed with toluene. The orqanic 
phases are coml>ine4 and concentrated in vacuo to-qive 

. . . 

the title product as a toluene solution, 235 q, 23.6% 

10 title product by LC analysis (91% yield from furanone). 
The product solution is used as is in Example a • 

. •:· 

.BDKPLB 8 

Preparation of o-aainophenyl cyclopropyl ketone 
15 <Xnteqrate4 step 4> 

20 

0 0 

A mixture of the 23.6% toluene solution of 
~-nitrophenyl cyclopropyl ketone obtained in Example 7 

(232.3 q, 0.286 mole ketone) and 2.86 q of 5% Pd/C 
25 catalyst is placed under a2 at 32-56 psiq·in a Parr 

hydroqenator. The hydrogen uptak~ is monitored and 
,· 

when 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% 

30 yield). 
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WHAT IS CLAIMED IS: 

1. ,g,-Nitrophenyl cyclopropyl ketone. 

2. A method for the preparation of o~nitro­
phenyl cyclopropyl ketone which is characterised by· 
reacting dihydro-3-acetyl-2(3H)-furanone with about 
o.so-1.0 molar equivalents of magnesium·c1-c4alkoxide 
at about o0 -2s0 c to form an intermediate, reacting said 
intermediate with at least one molar equivalent of .2~ 
nitrobenzoyl halide in the presence of a solvent at 
about 1s0 -3s0 c to form. a second intermediate, heating 
the second intermediate in the presence of water to 
form dihydro-3-(,g,-nitrobenzoyl)-2(3H)-furanone, 
reactinq the furanone with a hydrogen halide to form 
4-halo-2 1 -nitrobutyrophenone and cyclizinq the 
butyrophenone in the presence of a base to give 
,g,~nitrophenyl. cyclopropyl ketone. 

3. The method according to claim 2 wherein 
the solvent is an aromatic hydrocarbon, the magnesium 
c1-c4alkoxide is magnesium methoxide or magnesium. 
ethoxide, the hydroqen halide is hydrogen chloride or 
hydrogen bromide, and the base is an alkali metal 
hydroxide. 

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

s. A method fo~ the preparation of o-amino­
phenyl cyclopropyl ketone which is ch~acterized by· 
reacting dihydro-3.;.acetyl-~(3H)-furanon~with,ahout 
o.so-1.0 molar equivalents of magnesium c1-c4alkoxide 
at about o0 -2s0 c to form. an intermediate, reacting said 
intermediate with at least one molar equivalent of 
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2~nitrobenzoyl halide in the presence of a solvent at 

a.bou~ 15°-35°0 to form a second intermediate, heating 

the second intermediate in the presence of water to 

form dihy4ro-3~(o-nitrobenzoyl)-2(3H)-furanone, react­

ing the furanone with a hydrogen halide to form 4-

halo-21-nitrobutyrophenone, cyclizing the butyrophenone 

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 2-aminophenyl 
cyclopropyl 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 hydroxide or potassium. hydroxide • 
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