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one-pot process for the preparation of alkyl 3-cyclopropyl amino-2-[2,4-
dibromo-3-(difluoromethoxy) benzoyl]-2-propenoates in which R represents
10  methyl or ethyl, which are valuable intermediates for the production of highly

active antibacterial quinolone medicaments.

BACKGROUND OF THE INVENTION

A previously known general method for the synthesis of intermediate,
alkyl 3-cyclopropyl amino-2-[2,4-dibromo-3-(difluoromethoxy) benzoyl]-2-

15  propenoate of the following formula:

0
COOR
Br Br NH
OCHF,
FORMULA 1

20
has been reported in US Patent No. 5,935,952 assigned to Toyama Chemical

Company Ltd. The general method described in this patent includes, reaction

of the compound.of the following formula:

1
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Gazette. 9 the following formula:

CocCl1

Br Br
CHF,

FORMULA I

10  which on reaction with metal salt of malonic ester of the following formula:

Na/KOOCCHCOOR

FORMULA 1V

wherein R is the same as defined above, in the presence of magnesium
15 chloride at a temperature of about 45°C. Decarboxylation of Formula IV

affords a compound of the following formula:

0
COOR
Br Br
CHF,
20
FORMULA V



N (54) Title: ONE-POT SYNTHESI S OF ALKYL

'3- CYCLOPROPYLAM NO- 2- [ 2, 4- DI BROMD- 3- ( DI FLUO 1 4 OCT 2003
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QUI NOLONE O MEDI CAMENTS 0 (57) Abstract: The present invention relates to
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al kyl  3-cycl opropyl am no-2-[2, 4-di bnmo- 3- (di f| uor onet hoxy)

benzoyl ] - 2- propenoates of in which R represents nmethyl or ethyl, which are

val uabl e int [ ter| aI
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3-cycl opropyl am no-2-[2,4- dibrono-3-(difluoronethoxy)

benzoyl ] - 2- propenoates in which R reprgsents 10 nmethyl or ethyl, which are
val uabl e intermedi ates for the product on ﬁl@ jghly active antibacteri al
qui nol ong medi canents. BACKGROUNRAO | ON A previously known
general rethod for the synthesis m nt elf medi ate, al kyl 3-cycl opropyl

am no- 2-[ 2, 4-di br ono- 3- (di f | uggone By DENQzoyl]-2- 15 propenoate of the
followi ng formula: 20 FORMULA | haCPﬁ

5,935, 952 assigned to Toyama Chem ca

)
nry'epBrted in US Patent No.
described in this patent includes, reaction

tompany Ltd. The general nethod

FORMULA VI

wherein Ry is methyl or ethyl, which on reaction with cyclopropylamine gives
10 the intermediate, methyl/ethyl 3-cyclopropyl amino-2-[2,4-dibromo-3-(difluoro-

methoxy) benzoyl}-2-propenoate, of Formula |.

The above mentioned method described in the prior art for the
manufacture of the compound of Formula | suffers from the following
limitations and for various reasons stated below are not suitable for

15 commercial purposes.
- The process is lengthy involving six steps.

- The process generates a lot of effluent waste and hence is not eco-

friendly.

SUMMARY OF THE INVENTION

20 it is an object of the present invention to solve the problems associated

with the prior art and to provide an efficient method.



of the compound of the following formula: 1 CONFI RVATION COPY 1 4 OCT 2003

"WD 01/ 66512 PCT/ 1B01/ 00316 FORMULA |1 with a hal ogenati ng agerg 4spgh 2083

thionyl chloride to obtain acid chloride of 5 the follow ng formul a:
FORMULA 111 10 which on reaction with metal salt of malonic ester of the
foll owi ng MOAE2 Na / KOOCCI | COOR FORMULA |V wherei n FCA/BBO1/016sae as
defi ned above, in the presence of nmagnesium 15 chloride at a tenperature of
about 45C. Decarboxylation of Formula IV affords a conpound of the

foll owi ng fornul g 0 ] ﬁq@e
PCT/ 1 BO1/ 00316 i?f“ﬁ%ﬁ% é ?Eeaaggy etfolvrgﬁ%i)é%g\%véggc &@rﬁgéé ?’? e cdo?rpound of
Formula V wi n l ¢ SU di I ' | . |, acetal,
N, N di met h@%'%cﬁnﬁﬁﬁ%gégdﬁogtﬁgl Blertrafory 8?3%'\% S’%Xé@%}%‘ﬁr@%ﬁ%@#m | owi ng
formula: 5 %m%r-&'(é\llﬂuoromethoxy)benzoyl]-2-propenoate of Formula l. The process

provides obvious benefits with respect to economics and convenience to

5 operate at a commercial scale.

More particularly, the present invention relates to a pfocess for the
preparationofalkyl3-cyclopropylamino-2-{2,4-dibromo-3-dfluoromethoxy)
benzoyl]-2-propenoate of Formula |, wherein R is methyl or ethyl comprising
reacting 2,4-dibromo-3-(difluoromethoxy)benzoic acid of Formula Il, with a

10  halogenating agent to get a corresponding acid chloride of Formula 1lI, which

on reaction with ester of 3,3-dialkyl amino acrylate of the following formuia:

Il

N
Rl/ \Rl

H._. __COOR

15

FORMULA VII

wherein R, is methyl or ethyl, in a suitable solvent in the presence of an
organic base to give alkyl-3,3-dialkylamino-2[2,4-dibromo-3-difluoromethoxy)
20 benzoyl]-2-ropenocate of F'ormula VI wherein R and Ry are methyl or ethyl
-which on treatment with cyclopropylamine affords the product of Formula I,
and R is the same as defined above. More particularly, the compound of
Formula Il is reacted with thionyl chloride to provide an acid chloride of

Formula 11l following a process known in the prior art. The acid chloride is



OCHF2 R1 R1 FORMJULA VI wherein R, is nethyl or ethyl, which on reaction
wi th cycl opropyl am ne gives 10 the internedi ate, nethyl/ethyl 14 0CT 2003
3-cycl opropyl am no-2-[2, 4-di brono-3-(di fluoro- methoxy)

benzoyl | - 2- propenoate, of Fornula |I. The above mentioned nethod described
in the pri YOW/6651or the manufacture of the conpound ofPGIMBAIA0AIS| suffers
fromthe followng |imtations and for various reasons stated bel ow are

not suitable for 15 commercial purposes. The process is |engthy involving
o1 Steps. T BRRERESHEN A or s o et e a e or | < rot
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one- pot gr ogjégag ?@?R?h%as%r %‘;g%& |C§$'f§1’e%?ndaelr?%§fg gﬂ@{/‘c %p'(rsg ?/Iogrﬁbﬁ%- -[2, 4-

di bronn- 3 ( drEeeHAP BRI ROE YO 3¥eriod &f GRERP b ferdf nbEM TR buitdiie Pr Ocess

pr ovi des obvl oUsS spect to econom Ccs and conveni ence to

operat e 3l 3oRRHITSECLaoiialim BLC A | BHein ok NSrdlitRe Honient 1 O

rel ates to
propar et | STat RS S RBIARY QSN Zod SRR HBGF PBEBIE IR
reacting 2, 4, feRisCaR shiddlbd dRl BEES/B0x CbRPAERL DehbAe, AbilaRE Kidnds, W th &
chloroform, dichloroethane, dichloromethane methyl acetate, butyl acetate,
ethyl acetate or mixture(s) thereof. The suitable organic base i_s selected from
10 the group comprising triethylamine, trimethyl amine, picolines, pyridine and
pyridine derivatives. The reaction mixture is then cooled and poured into
water. The organic layer contains the compound of Formula VI wherein R, is
methyl or ethyl and is taken as such for reaction with cyclopropylamine at a
selected temperature within the range of 0-30°C, preferably 5-10°C for 0.5 to
15 several hours. The desired compound methyl/ethyl 3-cyclopropylamino-2-
[2,4-dibromo-3-(difluoromethoxy) benzoyl]-2-propenoate of Formula 1 is
isolated by conventional methods.
In the following section a preferred embodiment is described by way of
an example to illustrate the process of this invention. However, this is not

20 intended in any way to limit the scope of the present invention.



10 hal ogenating agent to get a corresponding acid chloride of Formula 111

‘which on reaction with ester of 3,3-dialkyl anino acrylate of ¥ heQCT 2003

following formula: H1 "O0OOR R N R 15 FORMILA VII wherein R, is nethyl
or ethyl, in a suitable solvent in the presence of an organic base to give
al kyl - 3, 3- WOPSA AN no- 2[ 2, 4- di br ono- 3-di f| uor omet hoxy) P£3/IB01/00316
benzoyl ] -2-ropenoate of Formula VI wherein R and R are nethyl or ethyl

whi ch on treatnment with cycl opropyl am ne affords the product of Formula I,

and R is the same as defppeAiFYpeSCRIPTIONOF THE MVENTIOR conpound of

Formula Il is reacted wiTh thionyl chiorrde to provide an acid chloride of
Formula IIl follow ng a process known in the prior art. The acid chloride

is 4 1 4 OCT 2003 WO 01/ 66512 PCT/ EEMIRI16 then reacted with methyl /et hyl
ester of 3,3-dinethyl/diethylam no acrylate of Fornmula VI (R and R, are

nethyl or etpgparation Sof t aBtiyl-30y¢Ripropylamifo2-@se it ond-3 Miflwsrgani ¢ base
at a selected tenperature within the range of 40-80C, preferably, 50-70C

during a peihétthoRy) Bézdyl- PV&Se’Hoab@.UfS- The suitable solvent is selected
fromthe group conprising of aromatic solvents, chlorinated solvents ester

sol vents and m xture(s) thereof. Preferably, the solvents are selected
Lo L he 0T ouD O 2 Ul e oD, pe BB 8,
TSy W S N
Thto et er AABYLOFEAES @R 5 SAttof MU ARER SRR TOR wher ei n
Rils and stirred at reflux for about 2.5 hours. The reaction mixture was then
cooled to 35°C and added a solution of ethyl 3,3-dimethylaminoacrylate
10 (4.13gm), and triethylamine (3.79gm) in toluene (20mi) drop-wise during a
period of about 1 hour maintaining a temperature of 35-40°C. After the
addition was over, the reaction temperature was slowly increased to 60-65°C
and stirred the reaction mixture for about 24 hours. Cooled the reaction
mixture to 30°C, added water (20ml) and stirred for about 10 minutes. The
15 organic layer was separated, cooled to about 5°C and cyclopropylamine
(1.82gm) was added to it drop-wise maintaining temperature at 8-10°C during
a period of about 10 minutes. Stirred the reaction mixture for about 2 hours,
solvent was removed under vacuum (~ 80% of the original amount) and
cooled the reaction mixture to about 20°C. The solid separated was filtered

20 and dried to afford ethyl 3-cyclopropylamino-2-[2, 4-dibromo-3-

(difluoromethoxy) benzoyl)-2-propenoate (10gm).

While the present invention has been described in terms of its specific

embodiments, certain modifications and equivalents will be apparent to those



met hyl or ethyl and is taken as such for reaction with cycl opropyl am ne at
ra selected tenperature within the range of 0-30C, preferably 51%001:7(%03).5
to 15 several hours. The desired conpound nethyl /et hyl

3-cycl opropyl am no-2- [2, 4-di brono-3-(di fl uoronet hoxy)
benzoyl ] - 2Worddieesadbat e of Fornula | is isol ated by conv@ediiBeigo3lget hods. In
the followi ng section a preferred enbodi nent is described by way of = an
exanple to illustrate the process of this invention. However, this is not

20 i nt ended gj it ? J won. 5 1 4
oot 2008 wosKleE R WE R fnd % Ik FOR, RuHAR R R shBEREH, eXr o
EXAMPLE | Pr ?&%Ihii ?Pﬁtidﬁf Et hyl -3-cycl opropyl am no2

-(2,4-di brono-3-di fluor6 net hoxy) benzoyl]-2-propenoate. 5 To a m xture of
2, 4-di brono- 3- (di fl uoronet hoxy) benzoic acid (10g) and thionyl chloride
(4.38gm was added a mixture of tol uBXAMRER®) and N, N- di net hyl fornmam de
(0.2nml). The reaction mxture was heated slowy to reflux and stirred at

and added a ool SPan A LRSS BRI 2 A I8, (27150m . and

triethylamne (3.79gm in toluene (20nl) drop-wi se during a period of
about 1 Rour rdifntugramethexyeenzoylr2rpropsmoate 40C. After the addition was
over, the reaction tenperature was slowy increased to 60-65C and stirred

the reaction m xyyr. f -df L@ifluSRsthé&tHoxt : ki hNyjure to
30C, added wat erf?fgmﬁurgﬁgqﬁ Ff%?oe Q?o@lﬂgbout&ﬁ% %’szt%ggéélgggo %Hor ganic

S o5, TP e PR 4 SR AP A B oM v

" chloride (18.1g). The reaction mixture was heated to reflux and stirred at

reflux for 1 hr. After evaporation of ethyl acetate, (125mL), triethylamine

10 (16.1g) and ethyl 3,3-dimethylaminoacrylate (20.7g) were added to the

reaction mixture at room temperature. This reaction mixture was heated to

reflux and stirred at reflux for 3 hrs. The mixture was then cooled to 25°C,

water (100 mL) was added and the mixture was stirred for about 10 minutes.

The organic layer was separated and cyclopropylamine (9.9 g) was added to

15 | it and the reaction mixture was stirréd at 25°C for 1 hr. The solvent of the

reaction mixture was exchanged by isopropanol (200mL), maintaining the

temperature about 68°C. The crystallization was achieved by cooling of the

mixture, followed by filtration, washing with isopropanol and drying to afford
ethyl3-cyclopropylamino—2—[2,4-dibromo-3-(difu|uoromethoxy)benz_oyl]—2—

20 propenoate (58.6 g).



a period of about 10 mnutes. Stirred the reaction m xture for about 2
-hours, solvent was renoved under vacuum (- 80% of the origi na' lpmq ?gn3and
cool ed the reaction mxture to about 20C. The solid separated was filtered
20 and dried to afford ethyl 3-cyclopropyl am no-2-[2, 4-dibrono- 3-

(di f1 uor onwioroaxsesiz benzoyl | - 2- propenoate (10gm . Wil e tireTpBE®OIE | Nnventi on
has been described in terns of its specific enbodinents, certain

nodi fications and equivalents will be apparent to those 1 4 OCT 2003 WO

01/ 66512 PCT/ I Boavcé e?_ébﬁ skilled in the art and are intended to be included
wi thin the scope present invention. EXAMPLE 2 Preparation of ethyl
3-cycl opropyl am no-2-[ 2, 4-di bronp-3- 5

(di ful uor ordt hoxi) ipeotesy | for 2thpr prepacaive ofl aliyl n3-eyclogropylamino-2-[2-4-

2, 4-di brono- 3- (di f | uor onet hoxy) benzoic acid (50 g) in ethyl acetate
(175nL) was adddithrdddN3ediffadtomettioxyiraenteyl{-2-prdbpencated dfhthenyfollowitg or i de
(18.1g). The reaction mxture was heated to reflux and stirred at reflux
for 1 hr. After formplarati on of ethyl acetate, (125nL), triethylamne 10
(16.1g) and ethyl 3,3-dinethylam noacryhate (20.7g) were added to the
reaction m xture at roomterrperature i éﬁs tion mxture was heated to
reflux and stirred at reflux for 3 > ure was then cooled to 25C
water (100 nl-) was added and the urd was stirred for about 10 m nutes.
The organic |ayer was separat eg; H.0PRgpyl amine (9.9 g) was added to
15 it and the reaction m xture was red at 25C for 1 hr. The solvent of
the reaction m xture was exchanged 3 sgéopanol (200n), . mai nt ai ni ng
the tenperature about 68C. The crystallization was achi eved by cooling of
the mxture, followed by filtration, washing with isopropanol and drying

to afford ethyl 3-cycl opropylam n i br onmo- 3- (d
i ful uor onet hoxy) benzoyl ] - 2 %&qu

wherein R is methyl or ethyl, comprising reacting 2,4-dibromo-3-

(difluoromethoxy) benzoic acid of the following formula:
COOH

Br Br
OCHF,

FORMULA 11

with a halogenating agent to get a corresponding acid chioride of the

,,,,,

following formula:

COCl1

Br Br
OCHF,

FORMULA 11l



20 propenoate (58.6 g). 7 1 4 OCT 2003 WO 01/66512 PCT/1B01/Q0316 W\E

“CLAIM 1. A process for the preparation of al kyl 3-cycl opropyl1a’l’ri0ﬁ§- 20@&-4-
di br ono- 3- (di f | uor onet hoxy) benzoyl]-2-propenoate of the foll ow ng

formula: FORMJULA | wherein Ris nmethyl or ethyl, conprising reacting

2, 4-di br on®O3W/6¢42 f | uor omet hoxy) benzoic acid of the folRCEABPOIGr mul a:
FORMULA Il wth a hal ogenating agent to get a corresponding acid chloride
of the following formula: FORMULA Il 8 1 4 OCT 2003 WD 01/ 66512

PCT/ 1 BO1/ 00316 whi [ i lo & ; = di ly 2m no
acryl ate of the%@o@m{]%&?gé n“ﬁﬁ“aé‘"‘%%ég'@&%ffkw\ﬂ %an'\?:be%gl na?%??itg@rret hyl or

ethyl in a suitapgw Iﬁ;gﬁ.{, in the presence of an organic base, to give
al kyl 3, 3-dial kyl am no- 2- 3 4-di brono- 3- (difl uoromet hoxy)

benzoyl ] - 2- propenoate of the follow ng fornula: FORMILA VI wherein R and R
are nethyl or ethyl wherein R and Rl aHe 1860Rane as defined above, which
on treatnent with cycl opropyl am ne affo@ﬁ '

N
Rl/ \R]

FORMULA VII
wherein R, is methyl or ethyl in a suitable solvent in the presence of an
organic base, to give alkyl 3, 3-dialkylamino-2-[2,4-dibromo-3-

(difluoromethoxy) benzoyl]-2-propenoate of the following formula:

0
COOR

|
Br Br N
1/

CHF, R Ri

FORMULA VI

wherein R and R, are methyl or ethyl wherein R and R, are the same
as defined above, which on treatment with cyclopropylamine affords

the product of Formula |.

2. The process of claim 1 wherein the halogenating agent is thionyl

chioride.

3. The process of claim 1 wherein the alkyl ester of 3,3-

dialkylaminoacrylate is methyl ester of 3,3-dimethylaminoacrylate.



t he product of Formula |I. 2. The process of claim1l wherein the

“hal ogenating agent is thionyl chloride. 3. The process of cl ai'nhﬂ%@ﬂﬂﬂ n
the al kyl ester of 3,3- dial kylam noacrylate is nethyl ester of

3, 3-di net hyl am noacrylate. 1 4 OCT 2003 WD 01/66512 PCT/1B01 /00316 4. The
process of WO H{6§12 wherein the al kyl ester of 3,3-dial ky#ciBomwo3®mcryl ate is
ethyl ester of 3,3-diethylam no acrylate. 5. The process of claim 1 wherein
the solvent is selected froma group conprising aronatic solvents,

chl ori nat ed gsol V6 SproBedsCht %l%'irT{ N yhefdl th?é%ﬁﬁﬁér) of ?ﬁ%&l‘élkglggmno-r he

process of claim erein a solvent 1s se t'e rom conpri sing

benzene, tol uene %r?gé:l@geeihy,%glegét)%,?ﬁ%eg%@mgo%%géhfane, di chl or oet hane

nmet hyl acet at e, acetate, M xture(s) thereof. 7.
The process of claim1l wherein the organic base is selected fromthe group
conprising ©ri et hpe docess af dlaimt hyherdiméhe polwenti isexedgctedh fromda rgrouand
pyridine derivatives. 8 The process of claiml wherein the reaction v
tenperature is ieompasingaematef soh®ndl) Chloginated esoventss estarfsobleatsnardd wher ei n
the reaction tenperature is in the range of 50-70C. 10. Use of the
conpound of For nmixure(g)tkereoed by the process of claim1l for the synthesis
of qui nol one nedi canents. 10

6. The process of claim 5 wherein a solvent is selected from the group
comprising benzene, toluene, xylenes, chloroform, dichloromethane,
dichloroethane methyl acetate, butyl acetate, ethyl acetate and

mixture(s) thereof.

7. The process of claim 1 wherein the organic base is selected from the
group comprising triethylamine, trimethylamine, picoline(s), pyridine

and pyridine derivatives.

8. The process of claim 1 wherein the reaction temperature is in the range
of 40-80°C.

9. The process of claim 8 wherein the reaction temperature is in the range
of 50-70°C.

10.  Use of the compound of Formula | prepared by the process of claim 1

for the synthesis of quinolone medicaments.

10





