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There is no evidence in the literature that optically pure nefopam is
subject to chemical racemisation nor is there any evidence of racemisation in the
AP] stability studies carried out on the molecule to date. Literature relating to
stress stability of the nefopam molecule indicates that it is chemically labile
under both acid and alkaline conditions, suggesting that it would not be
appropriate to attempt racemisation of nefopam under these conditions.
Summary of the Invention

The present invention is based on a finding of the utility of the mother
liguors of the resolution process shown in Scheme 1, which contain enriched
quantities of the (-)-nefopam enantiomer as the dibenzoyltartrate salt. These
mother liquors have historically been discarded, but it has been discovered that
isolation of the free base material followed by even mild acid treatment results in

racemisation to material that can subsequently be recycled, e.g. into the
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vachouws, and usually requires at least 12 hours. For relatively dilute reaction
mixtures, relatively low reaction temperatures and/or relatively low amounts of
25 acid, the reaction may require relatively high temperature and/or time, and may
require stirring. The racemic product may be isolated by procedures known to
those skilled in the art; for example, dilution with isopropanol.
The following Examples illustrate the invention.
Example 1
30 Treatment of (-)-nefopam free base, obtained from the mother liquors of
the resolution process, in ethanol (5 volumes) with dilute hydrochloric acid (1.5
volumes) results in racemisation even at low temperature. Results are shown in
the following Table. Conversion was from an initial ee (enantiomeric excess) of
95.6, to 2.4 at 80°C and to 13.0 at 20-25°C.
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Rl (i.e. essentially racemic).
Isopropanol (500 ml) was added and distilled out to remove excess
20  hydrochloric acid. Isopropanol (500 ml) was added and the mixture cooled to O -
5°C over at least 2 hours and the mixture held for at least 2 hours. The racemic
nefopam hydrochloride was isolated by filtration, washed with cold isopropanol
(2 x 20 ml) and dried.
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aromatic or heteroaromatic (containing 1-2 heteroatoms selected from O and N) ;
15 one of W, X, Y and Z is N or CR4 and the others are each CH;
Rs is halogen, CF;, CN, OR;, SOzN(Rg)2, CORs, COzRs, CON(Rs)2,
NR{CORs, NR4SO;Rs5, NR{CO2Rs, NRjCON(Rg)2, OC4-Cgs alkyl optionally
substituted with R4, C4-Ce alkyl optionally substituted with R4, C3-Cg cycloalkyl
optionally substituted with R4, C2-Cs alkenyl optionally substituted with Rs, C2-Ce
20  alkynyl optionally substituted with R4, aryl optionally substituted with Ry, or a five
or six-membered aromatic heterocycle containing 1-4 heteroatoms selected from
N and O, linked either through carbon or nitrogen;
Rs is C1-Cs alkyl, Co-Cs alkenyl, C»-Cs alkynyl, C3-Cg cycloalkyl, aryl or

heteroaryl;
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6. A process according to of any of claims 2 to 4, wherein R; and R; form a
ring.

25 7. A process according to any of claims 2 to 4, wherein R, or R; is OR;.
8. A process according to claim 1, wherein the compound is selected from

9-methoxy-5-methyl-1-1,3,4,6-tetrahydro-5H-benz[f]-2,5-oxazocine

8-methoxy-5-methyl-1-1,3,4,6-tetrahydro-5H-benz[f]-2,5-o0xazocine

9-methoxy-5-methyl-1-(3-methoxy)phenyl-1,3,4,6-tetrahydro-5H-benz[f]-

30 2,5-oxazocine

8-methoxy-5-methyl-1-(3-methoxy)phenyl-1,3,4,6-tetrahydro-5H-benz|f]-
2,5-oxazocine

9-methoxy-5-methyl-1-(4-methoxy)phenyl-1,3,4,6-tetrahydro-5H-benz{f]-
2,5-oxazocine and
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10. A process according to claim 1, wherein the compound is selected from
9-cyano-5-methyl-1-phenyl-1,3,4,6-tetrahydro-5H-benz[f]-2,5-o0xazocine
8-cyano-5-methyl-1-phenyl-1,3,4,6-tetrahydro-5H-benz[f]-2,5-oxazocine
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30 carboxamide
5-methyl-1-phenyl-1,3,4,6-tetrahydro-5H-benz[f]-2,5-oxazocine-8-
carboxamide
N-(1,1,1-trimethylmethoxycarbonyl)-5-methyl-1-phenyl-1,3,4,6-tetrahydro-
5H-benz[f]-2,5-oxazocine-9-methylamine
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o- 5H- bensz] 2, oxazocl ne
9- belOMCAEDARAMIFR- 1- ( 3- met hoxy) phenyl - 1, 3, 4, 6-t et r ahydr

5H— ben qi -
53 o+ ber 7 ﬂmﬁh? 1- BW t:ﬂhg S?@fgﬁl'éy#;o _5H benz[% 25 0)r<%z€§(|jne -8

o seﬂmmpoa{am@s 2, 5-oxazoci ne. WD 2007/ 132255
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1, for racem stanti a I"omer
(- ) metfygraime 13. A process according to claim1, for

racem si g_%ﬁﬁﬁ?{-%ﬁéﬁﬁh|,§f4,%i-tgﬁ'laﬁydrg-%%%ciaﬁzqﬁ-&,5-oxazocine-8—

(+)-nefo
20  methylamine

N-(acetyl)-5-methyl-1-phenyl-1,3,4,6-tetrahydro-5H-benz{f]-2,5-
oxazocine-9-methylamine and

N-(acetyl)-5-methyl-1-phenyl-1,3,4,6-tetrahydro-5H-benz[f]-2,5-
oxazocine-8-methylamine.

25 1. A process according to claim 1, wherein the compound is selected from
9-bromo-5-methyl-1-phenyl-1,3,4,6-tetrahydro-5H-benz[f]-2,5-oxazocine
8-bromo-5-methyl-1-phenyl-1,3,4,6-tetrahydro-5H-benz[f]-2,5-oxazocine
9-bromo-5-methyl-1-(4-methoxy)phenyl-1,3,4,6-tetrahydro-5H-benz|[f}-2,5-

oxazocine

30 8-bromo-5-methyl-1-(4-methoxy)phenyl-1,3,4,6-tetrahydro-5H-benz[f]-2,5-

oxazocine
9-bromo-5-methyl-1-(3-methoxy)phenyl-1,3,4,6-tetrahydro-5H-benz[f]-2,5-

oxazocine and
8-bromo-5-methyl-1-(3-methoxy)phenyl-1,3,4,6-tetrahydro-5H-benz[f]-

35 2,5-oxazocine.



5 14. A process according to claim1, for the
preparation of a conpound selected from (1

W®2008A8328%50- 5- met hyl - 1- ( 3- net hoxy) phe PCT/GB2007/001849
nyl -1, 3, 4, 6-tetrahydro-5H %enz[f]-2, 5-oxazoci ne;

R)- ‘?chaﬂ Fqnggéh &%cogd‘ l&& tgeklg%y plp 1¥ecejm|§m6 gutgs%ﬁtf’ahy single

ydr 0-'5H enz[ oxazom ne’

S) Guaa]ymhtq:vr(omdfeﬁamet hyl -

benﬁm ; hgx %gggg!%qcr%dghq 1to Clall’TrlaP y(?or racl_eLm|S|ng substantially single

S) - Snantiohap ﬁFMéfoEamSt hyl - 1- ( 3- net hoxy) phenyl 1,3,4,6-
t et r ahydr o- benz[f] -2, 5- oxazoc:| ne;

(1
x) - & net AyProgess. %?é? )t?)t‘r‘éﬁlm 13 far «ih% rtrerearah%rqi & gompound
beng&g&tea,ﬁ%-m oxazom ne- 8- car boxam de (1
R)-5-neth ( 3- met hoxy) phenyl - 4, 6-tetrahydro-5H
benz[f] 2X1§) -SoRepNec-met da(uatramﬁxy)@bemdrﬂdB Bifetetrahydro-SH-

the [%Zé) Jorocess according to any preceding
clalm T eracemsatlonls carried out using

a m neral (1aR)+8a|cyam 5—mthy}de(§srnattmay)@hagyltb3;él,&tatrabﬁdroéH-
ldsheééﬁﬂ-??i mnecral acid is hydrochloric acid. 17. A
ro c 8}(%%{;{1%0 any preceding claim wherein the
racen sat (1®)-8-sycléliropais-inethyb tii(3infethod0 pNemil- 1534 Sctegdhydro-5H-

frogn fﬁ% and organic solvents and m xtures thereof.
W\% %GNS he nanufacture of substantially

Si ngl e i S?'B?-“S @\fcl@prop‘ﬂ-@meﬂﬁl MB%théxy)Slﬁé’rﬂﬂm SM 6&t€trahydro 5H-

analogue hereof , whi'ch conprises resolution
r aceenzif] W'nei,sol ating the desired singl e | somer,

p[‘gcgggea %2%! dnl%%thyt?g gaméths)é)gg?é\?ﬁg—q%,gﬂ?ﬁg@freﬁ%r@lﬁﬂbenz[ﬂ-z,&
oxazocine-8- carboxamlde
(1R)-5-methyl-1-(3-methoxy)phenyl-1,3,4,6-tetrahydro-5H-benz|[f]-2,5-
oxazocine-8-carboxamide;
and the salts thereof.
20 15. A process according to any preceding claim, wherein the racemisation is
carried out using a mineral acid.
16. A process according to claim 15, wherein the mineral acid is hydrochloric
acid.
17. A process according to any preceding claim, wherein the racemisation is
25 carried out in a solvent selected from water and organic solvents and mixtures
thereof.
18. A process for the manufacture of substantially single isomer of a
compound which is nefopam or an analogue thereof, which comprises resolution
of the racemic compound, isolating the desired single isomer, and racemisation

30 of the unwanted material by a process according to any preceding claim.



