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Rrocess for preparing di oxoazabi cycl ohexanes. Thi s invention
relates to a process for preparing an exo-conpound of the forrmula (I):-
[err] &% Bis Clerr]-Cerr] alkyl, Clerr]-(err] cyetoetsshrser
benzyl, and ereln the phenyl noi ety of said benzyl group is optionally
substituted by one or nore substituents each i ndependently selected from
hal o, nitro, CJerr]-Clerr] alkyl, Cerr]-Cerr] al koxy, am no and
trifluoromethyl. Hal o means fluoro, chloro brono or iodo.

The conpounds (1) are usef [Hroeessfonpleps agah
manuf acture of the antibiotics of EP- B— 0413455 as expl ai ned in WO A-

93/ 18001. _ | nt er nati onal - patent application publication no.
WO A- 93/ 18001 desThistineentioprrelatestd  prqwess for prgparingam exo<tofripound of
formula (1) by eatlo B)f a conmpound of the formula (I1):-
ormula
ON H
o
H_ "'a)
N
H Y "R
O

wherein R is Ci-Cs alkyl, C3-Cs cycloalkyl or benzyl, and wherein the phenyl
moiety of said benzy! group is optionally substituted by one or more
substituents each independently selected from halo, nitro, C4-Cg alkyl, C:-Cs
alkoxy, amino and trifluoromethyl. |

Halo means fluoro, chloro, bromo or iodo.

The compounds (1) are useful as synthetic intermediates in thé
manufacture of the antibiotics of EP-B-0413455 as explained in WO-A-
93/18001. - '

International patent application publication no. WO-A-93/18001
describes a process for preparing a compound of the formula (1) by reaction of
a compound of the formula (Il}:-

H_ . H
OO N O
R

with a halonitromethane in the presence of a base, R being as defined for
formula (1).



[err] with a halonitronmethane in the presence of a base, R being as
defiried for formula (I). W07/ 19921

PCT/ EP96/ 04782 2

Exanpl e 1 of Eﬂ@ﬁﬁﬁppllcatlon descri bes the preparation of perEpiesfaz-
3-benzyl -6-nitro 4- di oxo- 3-azabicyclo [3.1 . 0] hexane by addi ng the base
DBU (1 ,8-diazabicyclo [5.4.0] ‘undec-7-ene)2in toluene dropwi se to a

m xture of .N-benzyl mal ei m de and brononi tronmet hane in toluene. However
the yield of the end product isolated was only 17% In ternms of grans of

activity, the yi dbxhmple I1obfhhauea;iﬁeat:¢redesdribes tﬁé%eparatlon of 1a, 5a, 6a-
WO A- 95/ 19361 descri bes the use of 2-di meth

t et rahydr opyri ri-Bemgyl -@mmpn%%mr%asa@swlﬂ 3. ﬁ&ahqaﬁaasé:yﬁdaim thedaseol at ed
yield was 26. 7%@6{9%-&.&&&%%3 @g%ﬁae&f? éifét)'lﬂtdlﬂéne drogwuse to uasml ghave

now found that if certain speci ases and Solvents t t he
order of addit |erN’BFUM@aMH&%ﬂﬂ%bF%“Q@V‘é‘F@E@“Plm toluend. kowever the yneld

nal oni 1 oIt Nark 59 dniTh e Sobl o499, R thif BRGASL B RSN |

and i f any excess base Is I m nated fromthe reac uré &f or e

recovery of yieldavauid have been Jessitban 3@P si gni fi cant i nprovenents in the

yield of (1) are obt ai ned. - Thus the present invention

provi des a process for preparing a conmpound of the formula (1):-
WO-A-95/19361 describes the use of 1,2-dimethyi-1,4,5,6-

tetrahydropyrimidine (DMTHP) as the base in that.process and the |so|ated
yield was 26.7% (less in terms of grams of activity).

We have now found that if certain specific bases and solvents are
used, if the order of addition of the reactants is reversed [i.e., if the
halonitromethane and maleimide (ll)are added to the base in the solvent}, and
if any excess base is eliminated from the reaction mixture before recovery of
the product (1), then very significant improvements in the vield of (l) are
obtained. |

Thus the present invention provides a process for preparing a
compound of the formula (I):-

ON _H
W ~®
N
H R
0

wherein R is Cy-Cs alkyl, Ca-Cs cycloalkyl or benzyl, and wherein the phenyl
moiety of said benzyt group is optionally substituted by one or more
substituents each independently selected from halo, nitro, C;-Cs alkyl, C4-Cs
alkoxy, amino and trifluoromethyl, '



[err] wherein Ris (Jerr]-Clerr] alkyl, Cerr]-Cerr] cycloal kyl

or- benzyl, and wherein the phenyl noi ety of said benzyl group is
optionally substituted by one or nore substituents each independently
sel ected fro%? fozni tro, (err]-Jerr] alkyl, C[err]-( er rdcrEreciispXy.,
am no and tritluoronethyl, WD 97/ 19921

PCT/ EP96/ 04782 3 3 whi ch
conprises adding a solution conprising a conpound of the fornula (11), a

hal oni t ronet hane and an organi ¢ sol vent sel ected from acet one,
di met hyl f or mani whichdéomp/isdssadigra delutien eompirisingl 2ecordpoundpf the! fbanaldgll), N

[rg'; :1]yl pyrrotid ”ﬁqﬁ&nﬁ@@%ﬁ@ﬁ@@%ﬁ%ﬂvm selegted fﬁ?'??tﬁ??@'l%nprl sing a

base and an or gdime:hyﬂbmmmdesmmuwimamndwhuanhxtnle Gienelbylediiciadd, Ned above
and sai d base bei seI@Q{nﬂ fro E’F a55| car bonat e, sodium carbonate,
cesi um car bonat B’ "&ﬁﬂd;ﬂ e potassium fluoride, so that a
conmpound of the formula (I) is produce?1 any excess base being

elimnated fromthe reaction mxture p r to recovery of t he product
) 0~ N o

R

wherein R is as deﬁned above,

to a mixture compnslng abase and an organic solvent, sand organic solvent

being as defined above and said base being selected from potassium

carbonate, sodium carbonate, cesium carbonéte, trisodium phosphate, and

potassium fluoride, so that a compound of the formula (1} is produced, any

excess base being eliminated from the reaction mixture prior to recovery of

the product {I).

in one aspect, the process comprises adding a solution of a compound
of the formula (11) in a mixture of a halonitromethane and an organic solvent,
said organic solvent being' selected from acetone, dimethylformamide,
dimethylacetamide, acetonitrile, dimethylsulfoxidé, N-methylpyrrolidone and

dimethoxysthane,
" H H
/Z—S\ @
O 1}1 0
R

wherein R is defined for formula (1),

to a mixture of a base in an organic solvent, said organic solvent being as
defined above and the base being selected from potassium carbonate,
sodium carbonate, cesium carbonate, trisodium phosphate, and potassium
fluoride, so that a compound of the formula (1) is produced, any excess base
being eliminated from the reaction mixture prior to recovery of the product ().



In one aspect, the process conprises adding a solution of a conpound of
the formula (11) in a mxture of a hal onitronethane and an organi c sol vent,
sai d organi c solvent being selected from acetone, dinethylformam de,

di met hyl ace 1.d acetonitrile, dinethylsuifoxide, N nmethylppnial 'ﬁ};)ne and
di met hoxyet m”‘%’" [err] wherein Ris defined for i)f 4?

to a mixture of a base in an organic sol veht, said organic solvent being as
defined above.and the base being sel ected from potassi um car bonat e,
sodi um car bonat e, cesium carbonate, trisodi um phosphate, and potassi um

fluoride, so thﬂsfeﬁbmnwcms@ikyl h}g G@&Wﬁk\ﬂ oy bbﬁzw,rtﬁd%ﬁéﬁyl rASIEtyCOf4RE S
base bei ng eI| nat froméy@i| {(ture g or to recovery of
the product 9enzy group g optienally su stttuted by 1 or 2 substituents as defined

PCT/ EP96/ 04782above 4 Preferably
Ris Cerr]-Clerr]alkyl, Cerr]-Clerr] cycloal kyl or benzyl, the phenyl

noi ety of the benzyl group being optionally substituted by 1 or 2

substituents as defPfé@&ably,mQ\Cﬁ-CsaIkylorben } Preferably, Ris
Cerr]-Cerr] alkyl or benzyl. K7vbst preferably, R is benzyl.

Most preferably, R is benzyl.

Preferably, the halonitromethane is chloronitromethane or
bromonitromethane, most preferably bromonitromethane.

Bromonitromethane is conveniently purchased as a solutionin a
stabilizing amount of an inent organic solvent, such as toluene, and preferably
as a solution in from 25 to 50%w/w toluene. The presence of the inert
solvent, such as toluene, does not significantly affect the yield of the
compound (l), so that the solution of bromonitromethane in the inert solvent
can be used as such in the process of the invention.'

Mixtures of the stated organic solvents, and of the bases, may also be
used.

Preferably, the ratio of the.volume of the organic solvent in the mixture
of the base and the organic solvent : the volume of the organic solvent in the
solution of the compound (!l) and bromonitromethane is from approximately
1:1 to 7:1, preferably from 1:1 to 4:1.

Preferably, the compound (i1} and the halonitromethane are used in a
molar ratio of from 1:1 to 1:1.25. Most preferably, the molar ratio is about 1:1.

Typically, the solution of the compound (lf) in the mixture of the
halonitromethane and organic solvent is slowly added to the base/soivent
mixture, e.g. over a period of from 30 minutes to 4 hours.



Preferably, the halonitronethane is chloronitronethane or

br-ononi t r onet hane, nost preferably brononitronet hane.

Bronmoni tromet hane i s conveniently purchased as a solution in a
stabilizing WP@HeefAf an inert organic solvent, such as tol ieAfkrosiis:

preferably as a solution in from25 to 50%Vv w tol uene. The presence of
the inert sol vent, such as toluene, doed not significantly affect the
yield of the . conmpound (l), so that the solution of brononitronethane in
the inert solvent can be used as such in the process of the invention.

M xtures of the stated organic solvents, and of the bases, may al so be

LSSt i the m xt iR St e o B B B S e

of the organi c t065%; morerpreferably 1-3%), by volumaf water baseq onnise {otai)voiliifle of

br ononi t r onet hane from xi mately 1:1 to 7: 1, preferably from

1:1to 4:1. Qheo amcs@?’é‘ﬁgjabl y, the conmpound (Il) and the

hal oni t romet hane are used in a molar ratio of from1:1 to 1:1.25. Most
preferably, the nolar ratio . s gbout 1:1. . . .dypically, the

sol ution of the corrpéft’JﬁBePlr?f?"'Pa aspect,the organigrsofyest is d"’\?ﬁ'ly%ﬁm?@!ﬁﬂ%e

and organic sol Wﬁ@baﬁs&ﬂb&t&b&iu@&hﬁoﬁ&el he base/ sol vent m xture, e.qg.

over a period of from30 mnutes to hours. - WO 97/ 19921 '
PCT/ EP96/ 04782 5

In another preferred aspect, the organic solvent is dimethyisulfoxide
and the base is potassium carbonate.

The process is preferably carried out at a temperature of from 5 to
50°C, preferably from 20°C to 30°C, and most preferably at ambient
temperature.

Preferably, any excess base is eliminated from the reaction mixture by
filtration, or by neutralisation with an acid. Most preferably, any excess base
is removed by neutralisation with acetic or dilute hydrochloric acid.

Preferably, the particle size of the base is less than 75, more preferably
less than 45, microns,

Whilst the process as described produces the exo compound (l) in
good to excellent yield it is believed that a portion of (I) is produced via the
epimerisation of the endo isomer (lll), which is also produced in this process:-

O
H— —~ ()
NJ
H R
O

R is as defined for formula (i).



Preferably, the mxture of the base and the organic solvent contains up
to 5% nore preferably 1-3% by volunme water based on the total volune of
the organic solvent(s). In one preferred aspect, the organic
solvent is .éﬁﬁ yJ,f or mani de and the base i s potassi umgsigicesirs:

In anot her preferred aspect, the organic solvent is dinethylsulfoxide

and the base is potassium carbonate. 6 The process is preferably
carried out at a tenperature of from5 to 50[err] C, preferably from
20[err]Cto-30[err]C, and nost preferably at ambient t enper at ur e.

Preferably, any excEssfdilawing Exarhples ilhistrete therhigthgieldsostitaipablal by thee by

filtration, or_by neutralisation w.th_ an acid. I\/b§t. referably, any excess
REveRs Bl . =

base is re B BY NG AT MVEIgH - ?Wagbe‘eqfﬁ? dilute hydrochlaric

aci d. Preferably, the particle size of the base is |less than

75, nore preferably | ess than 45, crons VWi | st the
process as descri bed produces the exo géﬁ%@i&r& [) in good to excell ent

yield it is believ eﬂz,tml (603 Pinl mwk-é,h)mb&-sﬁdiés@éog.?fogggéane. .
epi meri sation of the endo 1sonmer ) ICh IS also p this
process: - [ er r To a stirred slurry offpatassigmdatbonate {H5g00054inmle) lin) acetone
- (40 ml) and water (1 mi) at ambient temperature was added dropwfse, overa
period of about 2 hours, a solution of bromonitromethane (5 g - 4.48gA,
0.032 mole) and N-benzylmaleimide (5 g; 0.026 mole) in acetone (40 ml).
When reaction was complete (in situ yield 61%), powdered molecular
sieves (10 g) were added and the solvent exchanged with toluene by constant
volume distillation. The resulting slurry was filtered to remove unreacted
potassium carbonate/sieves/tar and the filter cake washed with toluene.
The combined toluene filtrates were washed with dilute hydrochloric
acid (2M), then concentrated under reduced pressure to approximately 20 mi
then cooled to 0-5°C. The desired product was subsequently isolated by
filtration and dried in vacuo to yield the title compound (3.03gA, 46%) as a
white 1o pale yellow crystalline solid, m.p. 115°C. NMR (CDCly): § 3.34

(s.2H), 4.46 (s,1H), 4.53 (s, 2H), 7.3 (s, 5H).

- Example 2

1, Sa, 6c-3-Benzyl-6-nitro-2 4-dioxo-3-azabicvelo [3.1.0lhexane.

To a stirred slurry of potassium carbonate (7.5 g, 0.054 mole) in
dimethylformamide (40 mi) and water (1 ml) at ambient temperature was
added dropwise, over a period of about 2 hours, a solution of
bromonitromethane (5 g - 4.48gA, 0.032 mole) and N-benzylmaleimide (5 g;
0.026 mole) in dimethylformamide (40 mi).

When the reaction was complete (in situ 72%), the excess potassium
carbonate was neutralised by the addition of acetic acid (4.68 g, 0.078 mole)
and then water (160 ml) was added. The resulting precipitate was isolated by
filtration and dried in vacuo to yield the title compound (4.2 gA, 66%) as an

»



WO 97/ 19921

PCT/ EP96/ 04782 6 The
foll owi ng Exanples illustrate the high yields obtainable by the process
of the presegf,dJygRtion 1 gA=grams of activity. PCT/EP96/04732
Example 1 la. 5a.

6a- 3- Benzyl - 6- ni t r o- 2. 4- di oxo- 3-azabi cycl o[ 3. 1. J hexane. To a
stirred slurry of potassium carbonate (7.5g;0.054 nole) in acetone (40

m) and water (1 ml) at anbient tenperature was added dropw se, over a
period of about off-wiite/ightdrowh sdlidym.pl 1194000 INMR(CECIH 334 (8, 2HY 4186 (s,
0. 032 nol e) and E{-benzyl %_I_‘ei m'&e &? g; 0.026 nole) in acetone (40 my.
Wen reaction wd )C‘bﬁﬁl(& )(vi7r3 P yi-el"d=61% , powdered nol ecul ar '
si'eves (10 g) were added and the sol vent exchanged with tol uene by constant
volune distillation. The resulting sl urré was filtered to renove unreacted
pot assi um car bonat e/ si eves/tar and the f le@ ke washed with tol uene.

The comi ned tol ueney g i 5. dibka bl GO 0S HeBbhs | ac

(2M, then concentrdreo ea Pressur e 1o T at ety 20
]Ehlen cool ed tg O 5[ effoleCstirfdd:sidery iof pTitdqssinlducarbloaates(atsg,c%lesah-nbié)sml ate/;l by
iltration an ried i.n vacuo e the tJjtle .conpou 3.030A, 46% as
a white to p&t 9&9'81‘?'6\}9'8 s{@ %br?é‘ds‘ﬁ%eﬂu ml)pa_t_aﬂn@gr_\ G(%B%Y‘@Fr]): '
I[E>e<r r] |3 33 (‘s adtied ]c:ﬂoﬁbgsé,sovéerl%peéi%&éflaﬂ%ut Z{Waursg : ? Zélféxtioﬁ'dg- % I
anpl e _ ?,aw&:ez--lr‘%-.-_boxo--%g cycl o

[3.1 . hexane. bromonitromethane (3.9 ; r&g%ptﬂ%“ﬁ ) B8 pRRYImg 7.5
g, 0.054 nole) 0026 motl) i@ divéthpifstiiEnige (40ni).) and water (1 m) at anbient
t enperature was added drogwl_se, over fpt eri od of about, 2 hours, a

sol ution of br on¥¥en HieSeRsHAN Yas gompleta,dhe exgesspolassium eargonate was
N-benzyl mal ei m ¢embved by filtratBn@H tHBh Watér(160 mmﬁbfa%aam Tife febuitiflg) -

1
When the reaction was conplete (in situ 7'5(% the excess potassium
carbonate was n@egipitate sasjgolatad yiiiratiomand deedin vaous tg yield g title 0. 078

mol e) o compound (3.5gA, 54%) as a light brown solid, m.p. 116-117°C. NMR
(CDCls) : §3.34 (s, 2H), 4.46 (s, 1H), 4.53 (s, 2H), 7.3 (s, 5H).

Examples 4-17

1o, S, 60-3-Benzyl-6-nitro-2.4-dioxo-3-azabicyclo [3.1.01 hexane was
prepared similarly to the procedure of Example 1 using N-benzylmaleimide
and bromonitromethane in the presence of water and using the stated

" base/solvent combinations. Although the titte compound was not actually
isolated in these Examples, the in situ yields of it were measured using hpic
following the end of reaction. The isolated yields will be about 5 -15% lower
than the in situ yields.



and then water (160 m) was added. The resulting precipitate was isolated

by
669 as an
PCT/ EP96/ 04

off-white/lig

WO 97/ 19921

1
t ‘brown solid, mp. 1l14[err]

filtration and dried in vacuo to yield the title conmpound (4.2 gA,

7PCTIEP96/04782

C. NMR (CDO [err])

‘[err] 3.34

(s, 2H), 4.46 (s, 1 H, 4.53 (s, 2H), 8.3 (s, 5H).
Exanpl e 3 la. 5a. 6a-3-Benzyl-6-nitro-2.4-di oxo-3-azabicyclo [3.
1. 01 hexane. To a stirred slurry of potassium carbonate (7.5 g,
0.054 nole) in di rrethylforrram de (40 n1) and water (1 m ) at ambi ent
t enper at ur e pres——agded 6% s 3
sol ution of brlo DN t rgmat hane (5 T - 4 4
N- benzyl mal ¢i ﬁ'é"? g ®.026{moLe) in diteeh Situ
When the reacti'oh he B 0| U Yield
renoved by fd i pete—-aLidb ting
precipitate was4 sol ) ' cuQ 135% el d t 8%
title cqopo®nd (JPeiarbonate ) | BPM3O) i ght} 151880 sol | % 69%
116-117[err]]C_ QVR |PoyGambphater | DMy ;] 3i3a1 (s, 2H) . 4 #85%s, 1H)74% 5
(s, 2H), 7.3 _(s7 5H)| Pot. Carbonate | DMF 1:1 __1.28%anpl ¢s78%L7
la, 5a, 6a-3-Be®zyl -icPotiCarbofate dil DMAG- azallilcy:@60 [ 3] 1. 0]1.88%ane \\as6% |
prepared sifilady toPétGaponatedul IMP_Exanglte1.25usi ng N- bhagy nal ¢ 8%
and br ononi tir omg hanePotiCamenatees ¢ MME of watjerz1.28d using tgsw at ed 549
base/ sol vent] cofPpr nafcegigm A t hougckivnel I TTiey:$08POUNT WasS gl act Yaghy,
i sol ated in|these Expthifdpatd e | * situ yiellds of it yere neasured|using
hpl c f ol TOWHET T Ee The [TEPaaT el YT e tUFors] T Dg gt
-15% | ower than fAsrHopafd tU Yifel ds. _ ,
13 Sodium DMF 1:1.25 1.25% 61%
Carbonate :
14 Trisodium DMF 1:1 1.25% 58%
Phosphate '
15 Pot. Fluoride Acetonitrile_| 1:1.25 1.25% 47%
16 Pot. Fluoride Acetone 1:1.25 1% 54%
17 Pot. Fluoride DMF 1:1.25 1.25% 68%
Hple Method: .
Column: Waters “Novapak” C18 15 cm x 3.9 mm i.d.

" 60:40 0.02 M aqueous sodium dihydrogen
phosphate:acetonitrile.

Mobile Phase:

Flow rate: 1.0 ml. min "I.

UV detection at 220 nm

Approx. retention times:

N-Benzylmaleimide 3.47 minutes.

Bromonitromethane 1.88 minutes.

4.59 minutes.

DMSO = Dimethyisulfoxide. DMF = dlmethylformamlde
DMAC = dimethylacetamide. NMP = N-methylpyrrolidinone.
DME = dimethoxyethans.

Title compound

NBM = N-benzylmaleimide. BNM = Bromonitromethane. Pot. = potassium.
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Water (by vol. Exanple Base Mol ar based on the
In Situ No Sol vent Ratio total vol.of the
Yield WO 97/1 NBM BNM or gani cp@gkmm-)sz 4
Pot . Car bonat e ce on| trile 1:1.25 1.25% 60% _
Pot . Car bonate DMSO 1:1.25 1925% 69% 6
Pot . Car bonate DMV 1:1 1.25% 74% 7 Pot .
Car bonate DMWF 1:1 1.25% 75% 8
Pot . Car bonate DVAC 1:1: 25 Exaing?® 98 66% 9 .
ot Carbonat e N o s By#gf poassham bBfte (506°84530 mdyin DV,
Acet one 1: 1.(240 ml) and water{%ml) at ambiedttemperature wasGddeddrbpwise, olar a
. . 0, 0,
gesium | piodagf abgut 2 hialits 3 sojyien of blomdnimmeharis [46.2g ofa 4245%
61;@ o Garwosolation in toludde (abd'utlamdl)muwalent t@l\ﬁ 19 gﬁa 0.128 nlole] and I
1. 25% 58% t e Acetonitrile
1125 . pippnzyimeleimige (205, b-106841S) iy DAF (20 i Ales: toe resation o5
61308/%/ H54% as dd! éc?mpletéDGﬁ sntﬂ/ié'lﬁ 75%) thélfcess potass:uln éaﬁ?@nétleSW?% 1. 2503/0 o
0 pi c Novapak cm X
mm i . d. lvbbmeéﬂrlaha%%wa theed%'on Oéemlfaa%&l%‘*wd?%ﬁcﬁ By3 Bipls) an
phosphat e: acetor}héﬁ Wafer (160 MIpWatddled. _ 1.0 m. -m nferr]l uwv

detection at 220 nm

The resulting precipitate was isolated by filtration, washed with water (3 x 40
mi) and then isopropanol (3 x 20 mi) to give the title compound (17.54 gA,
66.7%). '

NMR (CDCls) 53.34 (s,2H), 4.46 (s 1H) 4.53 (s,2H), 7.3 (s,5H).

In the above Examples, the paniclé size of the bases used was less than 75
microns.



Approx. retention times: N Benzylmareirm de 3.47 mnutes.

Br ononi tronmet hane 1. 88 rr”l ' conpound 4.59 m nutes. DVBO

= Di net hyl sul f oxi de. DMF ﬂmwmu W i de. DVAC = di net hyl acet am de.

NVP = N- et 'Wh\%*%i di nofie.¢ t+ DWME = drnet hoxyet hane.
€.

: : /EP96/04782
N- benzyl mal el NM = Brononi tromet hane. Pot. = potassium
97/ 19921 10
PCT/ EP96/ 04782 9
Exanpl e 18 To a stirred slurry of potassium carbonate (30g,
0.2136 nole) in DW (140 mM) and walQUAIME nl) at anbient tenperature
was added dropw se. over a period of about 2 hours, a solution of
brononi t romet hane [ 36.2g of a 47.5% w w solution in toluene (about 20
m), equival entl,t o AfprbBessfor Prépasing edmpdrhd of thelfdreiay (el ei mi de (20g,
0.1068 nole) in DW (20 m). Wen the reaction was conplete (in situ
yield 75% the excess potassi um c@ddhnable was neutralised via the
addition of acetic acid (19.4 m, 20. g, Q.34 nole) and t hen water
(160 M) was added. The resulx_ili preci pitate.@as isol ated by
filtration, washed with water (3 x40 m ) and then isopropanol (3 x 20
m) to give the title conpound (17.5 A N 66.79%. NVR (CDCl[err])
[err] 3.34 (s,2H), 4.46 (s, 1H), 4.5§(s, H ,R7.3 (s,5H). In the above
Exanpl es, the particle size of the basegyused was | ess than 75 m crons.

wherein R is C4-Cs alkyl, Cs-Cs cycloalkyl or benzyl, an‘d wherein the pheny!
moiety of said benzyl group is optionally substituted by one or more
substituents each independently selected from halo, nitro, C4-Cg alkyl, C1-Cg
alkoxy, amino and triflucromethyl. - '

which comprises adding a solution comprising a compound of the formula (11),
a halonitromethane and an organic solvent selected from acetone,
dimethylformamide, dimethylacetamide, acetonitrile, dimethylsulfoxide, N-
methylpyrrolidinone and dimethoxyethane, '

H H

(8]

1}] 0
R

wherein R is as defined above, _

to a mixture comprising a base and an organic solveni, said organic solvent
being as defined above and said base being selected from potassium
carbonate, sodium carbonate, cesium carbonate, trisodium phosphate, and
potassium fluoride, so that a compound of the formula (1) is produced, any
excess base being eliminated from the reaction mixture prior to recovery of
the product (I}. -

2. A process according to claim 1, which comprises adding a solution of a
compound of the formula (Il) as defined in claim 1 in a mixture of a
halonitromethane and an organic solvent, said organic solvent being selected
from acetone, dimethylformamide, dimethylacetamide, acetonitrile,
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's produced, an){rom the reaction mixture prior to recovery of the product (l).
3. A process according to claim 1 or 2, wherein R is C4-Cg alkyl or benzyl..
4. A process according to claim 3, wherein R is benzyl.
5. A process according to any one of the preceding claims, wherein the
halonitromethane is chloronitromethane or bromonitromethane.
6. A process according to claim 5, wherein the halonitromethane is
bromonitromethane. |
7 A process according to claim 6, where the bromonitromethane is used
as a solution in a stabilising amount of an inert organic solvent. |
8. A process according to claim 7, wherein the bromonitromethane is
used as a solution containing from 25 to 50% w/w toluene. |
9. A process according to any one of the preceding claims, wherein the
compound (il) and the halonitromethane are used in a molar ratio of from 1:1
to 1:1.25.
10. A process according to claim 8, wherein the molar ratio is about 1:1.
11. A process according to any one of the preceding claims, wherein the
mixture of the base and the organic solvent contains up to 5% by volume
water based on the total volume of the organic solvent(s).
12. A process according to claim 10, wherein the mixture contains from 1-
3% by volume water.
13. A process according to any one of the preceding claims, wherein the
organic solvent is dimethylformamide and the base is potassium carbonate.
14. A procsss according to any one of claims 1 to 12, wherein the organic .
solvent is dimethyisulfoxide and the base is potassium carbonate.
15. A process according to any one of the preceding claims, which is
carried out at a temperature of from 5 to 50°C.
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from halo, nitro, C)-Cs alkyl, C)-Cs alkoxy,
amino and trifluoromethyl, which compriscs

A process for preparing a compound O;N H_ H H
adding a solution comprising a compound
of formula (II), a halonittomethane and

of formula (I) wherein R is Ci-Cg alkyl, ' :
th Z—X (h
O O
an organic solvent sclected from acetone,

C3-Cs cycloalkyl or benzyl, and wherein
the phenyl moiety of said benzyl group
is optionally substituted by one or more
substituents each independently selected
dnmethylfonnamxde. dlmethylacetamlde acetonimle, dimethylsulfoxide, N-methylpyﬂolidmone and dimethoxyethane, In formula (II),
wherein R is as defined above, to a mixture comprising a base and an orgamc solvent, said organic solvent being as defined above and the
said base being sclected from potassivm carbonate, sodium carbonate, cesium carbonate, trisodium phosphate, and potassium fluoride, so
that a compound of formula () is produced, any excess base being eliminated from the reaction mixture prior to recovery of the product (1).




