WO 2006/ 010511 PCT/ EP2005/ 007778 87984pct Method for producing
3-(4-piperidinyl)-2,3,4,5-tetrahydro-1, 3-benzodi azepi n- 2(1 H) -one The
present invention relates. to a process for preparing the conpound 3-(4-
pi peridinyl)-2,3,4,5-tetrahydro-1, 3-benzodi azepin-2(1 H)-one of formula

N~ ~wio'2bbbols{1 ) which can be found as a structural REFEPR00S/O0TCERP
ant agoni sts which are suitable primarily for the oral treatnent of

m grai ne. Exanpl es of conpounds wi th CGRP-antagoni stic properties which
contain as structural elenent the conpound of forrmula (1), are described
in international patent applications PCT/EP97/04862, PCT/EP0OO/ 02004,

PCT/ EPWQBB@% PCT/ EP03/ 02417, PCT/ EP03/11762 and PCT/ EP03/11763. In one

aspect, re | S proyided oces t ormul a
- fioe o1 prodycinat ehreeain kAt s e neeniby o s
react ed W|th 4- am no- N- phenyl et hylgiypgplor@ ne in the presence of

condensi ng agents; (b) .the carbonyl group of the resulting

2-nitro-N-[1-(phenyi net hyl } 4-pi peri di nyl ) phenyl acetani de is- converted
'nto aTrrr]%tp elsggte in%r%gn Pe/IaEeg.etoaéi grotc'eosg fglt praepanng Lfﬁe cgm%%%% 3-(4-

piperidinyl)-2,3,4,5-tetrahydro-1 3-benzodiazepin-2{1H)-one of formuia

N
A0 )

which can be found as a structural element in CGRP antagonlsts which are suitable
primarily for the oral treatment of magrame , '
Examples of compounds with CGRP-antagomstlc propert:es which contam as.
structural element the compound of formula (1), are described in international patent
applications PCT/EP97/04862, PCT/EP00/02004, PCT/EP00/13236,
PCT/EP03/02417, PCT/EP03/11762 and PCT/EP03/11763.

In one aspect, there is provided a process for preparing the compound of

~ formula

-chara'cterised'- in that

(a)  2-nitrophenylacetic acid is reacted with 4-amino-N-phenyimethylpiperidine in
the presence of condensing agents;

(b) the carbonyi group of the resulting 2-nitro-N-[1 —(phenylmethyi)—ft—pipeﬁdiﬁyl]‘-
phenylacetamide is converted into a methylene grodp by the addition of a
reducing agent; '



la (c) after reduction of the nitro group in the presence of a Raney

ni ckel catalyst, the internedi ate product .
N—[2-(2-nitrophenyl)ethyl]-1-(phenyhnethy|)-4-anino- pi peri dine obtained is
cyclised by the addition of condensihg agents to obtain

3-[1- (phenyl net hyl ) - 4-pi peridinyl]-2,3, 4, 54etrahydro- 1, 3- benzodi azepi n-
2(11-1)-one and (d) by cleaving the benzyl protecting group the

3-[ 1- (phenyi net hyl ) - 4-pi peridinyl]-

2,3,4,5-tetrahydro-1, 3-benzodi azepin-2(11 -one is converted into the

d.
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TBTU O (| z(ﬂtgtqﬁeaaml 1-yi)-N, N, N N - tetramethyl uroni umtetrafl uoroborate
or 1-ethyl-3-(3' -dirnethyl am nopropyl) carbodiimde to formthe
2-nitro- N-[l (phenyl met hyl ) - 4- pi peri di nyi ] - phenyl acet-am de. Suitable

sol vgdy s asecleaking tABMriz¢l fRINEIE grotilt %

di rreShz)xyetyﬁane Po ueneZ?Idlﬁrret hylgfor malmhgs3 Eﬁ{q\l- gﬁwfﬁ‘o‘ﬂ’%‘.‘%‘gﬂé The
product  rdays 4354@“9@!@#1 Sderzagliazapinti2( Wt)-one Vs converted imtodheor ked up by
filtratio nand drying. In the follow ng key step the
2-nitro- er'[o%ﬁ;e%@g Wg ‘4- pi peridinyt]- phenylacetam de is first .
-di ssolved in a pol ar aprotic organi c solvent, such as for WD 2006/ 010511 °
-2- PCT/ EP20051007778 exanpl e tetrahydrofuran or di net hoxyet hane, and the

car bo n2-IN|gophmylacetmw<ad trealy benxsedaamstamn@ enagenalfoblhd bempddhtiiosn of at

- eaSt formuall II fe rs{ éteBrlte Fserregcée% W|th an equumoiar solution of 4-amino-
N—phenyimethylplpendine in the presence of at least one equivalent, preferably 1.1 to
1.5 equivalents particularly preferably 1.1 equnvalents of condensatnon agents such

~ as carbonyldiimidazole, carbonyldltnazole n—propanephosphomc anhydride,
dicyclohexylcarbodiimide, thionyt ch[onde, TBTU Q-(benzotnazol -1 —yl)—N,-N,N',N"--
tetramethyluronium tefrafluoroborate or 1-ethyl.—S-(S'-dimethylaminopro:pyi)-- |

* carbodiimide o form the 2-nitro-N-[1 -(phe‘nylmethyl)—4—'piperidinyi}phehylacetamide'.

Suitable solvents are polar aprotic solvents such as tetrahydrofuran,
dim\ethoxyethane, toluene, dimethylfofmamide or N-methylpyrrolidinone. The prt)dubt
may be crystallised e.g. by diluting with water and worked up by filtration or
centrifugation and drying.

In the following key step the 2-nitro-N-{1-(phenylmethyl)-4-piperidinyi]-
phenylacetamide is first dissolved in a polar aprot_ib organic solvent, such as for



4.0 equival ents, of a reducing agent. Suitable reducing agents are for
exanpl e borane, lithiumor sodium borohydride, optionally with the

addi ti st 0.5 5 equivalents, preferably 2.0 | ents,
of a L\fea\;'vi‘gog@)ﬁg%?gn acid or a hal oge‘n,ﬁ' for exanple w t%@vﬁzg%%ﬂt#g% of
sul phuric acid, chlorotrinethylsilane or iodine. The reduction may be
carried out at tenperatures of 20 to 70C, preferably at 60 to 70C. Then
the nitro group of the internediate product N-[2-(2-nitrophenyl)ethyl] 10
1- (phenyl net hyl ) - 4- am no- pi peri di ne thus obtained is hydrogenated in the
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tenperatures of 20 to 60C and a excess hydrogen pressure of at nost 3 bar.
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| 15 hydrogenation product may be concentrated by distilllation of the solvent. Then
cyclisation is carried out by adding the crude product thus obtained to a suspension
of at least one equivalent, preferably 1.1 to 1.75 equivalents, particularly preferably
1.1 equivalent, of a condensing agent, such as for example carbonyldiimidazole or
carbonylditriazole. Suitable soivents are polar aprotic solvents such as

20 tetrahydrofuran, ethyl acetate, 2-methyltetrahydrofuran,' dimethylformamide or N-
methylpyrrolidinone. The 3-[1-(phenylmethyl)-4-piperidinyl]-2,3,4,5-tetrahydro-
1,3-benzodiazepin-2(1H)-one thus obtained may be precipitated e.g. by diluting with
water and alcoho}, for example methanol, ethanol! or isopropanol, preferably
methanol, and worked up by filtration or centrifugation and drying.

o5 - If desired the intermediate product N-[2-(2-nitrophenyl)ethyl]-1-(phenylmethyl)-
4-amino-piperidine may be precipitated and isolated in the form of a salt by the
addition of at least 2 equivalents of an aqueous solution of a strong acid. Examples
of suitable acids are hydrochloric acid, hydrobromic'acid or sulphuric acid,
particularly hydrochloric acid, whereby the dihydrochloride is obtained. For this

30 purpose the reaction mixture is cooled fo ambient temperature and combined with an
alcohol, such as for example methanol, ethanol or isopropanol, preferably methanol.
After the addition of an excess of the aqueous acid the mixture is-refluxed_again and .



- 30 purpose the reaction. mxture is cooled to anbient tenperature and
conbined with an alcohol, such as for exanple nethanol, ethanol or

i sopro ably met hanol . After the addition of t he
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aqueous aC|086t he m xture is refluxed again and WO 2006/

PCT/ EP2005/ 007778 then cool ed once nore. The reaction mxture is nmade
al kaline with an aqueous solution of a base, for exanple lithium

hydr oxi de, sodi um hydroxi de, ammoni a or potassi um hydroxide, and after
phase separation the organic phase is conbined with an excess of the
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may th ralon or cen uga In a
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pr opanqdrodmtdnaydinergbaawwﬁed up by fitracmor sedtrffwmorandmhymgor Pd(OH) 2 for

- exanpl e may be used as hydrogenating agents. Advantageous conditions for
the hydrogenation are tenperatures of 40 to 80C and an excess hydrogen
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' in a pressurised reactor. Pd/C or Pd(OH). for example may be used as
hydrogenating agents. Advantageous conditions for the hydrogenation are
temperatures of 40 to 80°C and an excess hydrogen pressure of at most 3 bar. After
the catalyst has been filtered off the hydrogenation product 3-(4-piperidinyl}-2,3,4,5-
15  tetrahydro-1,3-benzodiazepin-2(1H)-on of formula (1) may be crystallised by
concentrating the solvent and subsequently adding acetone or water, then filtered off
and dried.

Experimental section
20
Example 1: 2-nitro-N-[1-(phenylmethyl)-4-piperidiny{]-phenylacetamide

25  11.81 kg (72.87 mol, 1.1 eq) of 1,1-carbonyldiimidazole (CD!) are taken at 20°C
“and 18 L tetrahydrofuran are added. Then 12.00 kg (66.24 mol, 1.0 eq) 2-
nitrophenylacetic acid, dissolved in 24 L tetrahydrofuran, are added within 15
minutes. The feeder vessel is rinsed with 9 L tetréhydrofuran and the reaction
mixture is stirred for 30 minutes (gas given off: CO;). Then a vacuum of 300 mbar
30 is applied twice in order to eliminate excess COs,.



25 11.81 kg (72.87 mol, 1.1 eq) of 1, 1 -carbonyldiimdazole (CDI) are
taken at 20C and 18 L tetrahydrofuran are added. Then 12.00 kg (66.24 nol,

1.0 ewozgooe;otmgphenyl acetic acid, digsolved in 24 L tmmggmmam are
added within 15 m nutes. The feeder vessel is rinsed with L

tetrahydrofuran and the reaction mxture is stirred for 30 m nut es (gas
given off: C02). Then a vacuum of 300 nbar 30 is applied twice in order to
el imnate excess CO2. WD 2006/ 010511 -4- PCT/EP2005/007778 12.61 kg (66. 24
nmol, 1.0 eq) 4-am no-N-phenyl methyl piperidine in 6 L tetrahydrofuran are

added {2061 kg (6624!rhoM 13 edDLANOINRhERpInetifibplribhe jheRgtion mixture has

been added the resulti ng mxture is stirred Tor another 2 hours at 20C.
Then 1eirahydiafusan greaddeddo themaolutior et £0C dexithemnchfAftardhe rerctiomount of 5
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suspergrgn Thencladl ledater é}eta’ddéﬂ and a$tter tﬁeeéddlﬂd)n af ¥ of thieeambantrofi n order to
conpl ete the crystalllsatlon he product .is rempved by centrifuging,
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. are pl?q.ﬁﬁﬂ Uphd 60C. 11.06 kg (101.84
nol 6 e %&aﬁﬁdﬁoﬁbwﬂpglangrﬁﬂgh%gﬂ&dm(m 90 nol, 2.4 eq) of a

1396 | i t hi um borohydride solution in THE are netered in at 60 to 65C (gas
" Yield: 18.21 kg (77.8% of theory)

.Chemical purity according to HPLC: 99.8 %

o 15 Example 2: N-[2-(2-nitrophenyl}ethyl]-1<{phenylmethyi)-4-amino-piperidine-
' | dihydrochloride

NO,

+20  10.00 kg (28.29 mol, 1.0 eq) 2-nitro-N-{1-(phenylmethyl}-4-piperidinyl}-phenylacet-
; amide from Example 1 are placed in 60 L tetrahydi‘ofuran and heated to 60°C.
11.06 kg (101.84 mol, 3.6 eq) chlorotrimethylsilane and 14.79 kg (67.90 mol, 2.4
eq) of a 10% lithium borohydride solution in THF are metered in at 60 to 65°C (gas
given off) within 15 minutes. The reaction mixture is stirred for 4 hours, then
25 cooled to 20°C and combined with 7 L methanol. After the addition of 14.80 kg
o (121.65 mol; 4.3 eq) 30% industrial-grade hydrochloric acid the reaction mixture is
reftuxed for 2.5 hours, cooled to 20°C and the pH is adjusted to 9.2 with 8.38 kg
(104.67 mol, 3.7 eq) 50% industrial-grade sodium hydroxide solution. The
aqueous phase is separated off, the organic phase is combined with 6.89 kg
30  (56.58 mol, 2.0 eq) 30% industrial-grade hydrochloric acid (pH 1.5) and refluxed



. given off) within 15 mnutes. The reaction m xture is stirred for 4 hours,
then 25 cooled to 20C and conbined with 7 L nethanol. After the addition of

14. 80 kgo Jdodébi6514m™! . 4.3 eq) 30%industrial-grade hydy TWEP &IWTaSthe

reaction mxture is refluxed for 2.5 ours, cooled to C an the p
adjusted to 9.2 with 8.38 kg (104.67 nol, 3.7 eq) 50% i ndustrial - grade
sodi um hydr oxi de sol ution. The aqueous phase is separated off, the organic
phase is conbined with 6.89 kg 30 (56.58 nmol, 2.0 eq) 30% i ndustri al - grade
hydrochloric acid (pH 1.5) and refluxed WO 2006/ 010511 - 5-

PCT/ EP, %%[&Ted%j 0 0C
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1 hour th¢ c@@talﬂ%&irmntﬂle mixtuheds stigedfenbhedr byomn"fherf thg prgpduekished with 20
L tetrahydrofuran and dried at thed cu | .

ner ] datiousd By Sardtyoing. e ol B tahutrreai 92 BIPE Mccor di ng
to HPLGhe %%f iRy QipBo AN theHisation,

3-[ 1- (phenyl net hyl ) - 4-pi peridinyl]-2,3,4,5-tetrahydro-1, 3-benzo-

di agepin-2(1 F)-one N IN Cc 15 10. 00k (24.25 nol, 1.0 eq)

N-[2-( -.ni t en 5N - 1- ((phenyl rret hyl ) - 4-am no

pi peri i! Ig zo’ﬁ{)lﬁqgéc%?é’r&otlge%@m Exanple 2 are placed in 30 L each of

t ol uene_and. ter. 5.82 k A l., 3.0 eq) 50% i ndustrial -grade sodi um
“hydr om%l%e”é”ﬁlanla‘i"(')tﬁ acgpgﬁ%?%%d%dgﬁé/“the t wo- phase mixture is stirred for
1 hour at 50C. The aqueous phase is separated off, the organic phase is

washed with 12 L water and 20 then evaporated down in vacuo. The residue is
conmbined with 50 L nethanol. Sone of the nmethanol used is distilled off.
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diazepin-2(1H)-one

AT

45 10.00 kg (24.25 mol, 1.0 eq) N-[2-(2-nitrophenyl)ethyl]-1-(phenylmethyl)-4-amino-
piperidine-dihydrochloride from Example 2 are placed in 30 L each of toluene and
water. 5.82 kg (72.75 mol, 3.0 eq) 50% industrial-grade sodium hydroxide solution
are metered in and the two-phase mixture is stirred for 1 hour at 50°C. The

A aqueous phase is separated off, the organic phase is washed with 12 L water and

20 then evaporated down in vacuo. The residue is combined with 50 L methanol.
Some of the methanol used is distilled off. The remaining solution is hydrogenated
at 50°C in the presence of 860 g Raney nickel. The catalyst is filtered off and
washed with 16 L methanol. The solvent is distilied off and the residue is

7 combined with 30 L tetrahydrofuran. Half the tetrahydrofuran used is distilled off

25 and the remain.ing solution is metered in at 20°C to a suspension of 6.88 kg (42.44
'mol,'1.75 eq) 1,1-carbonyldiimidazote in 15 L tetrahydrofuran within 1.5 hours. The
mixture is stirred for 1 hour at this temperature. Then 20 L water are added, the
mixture is inoculated and a further 17 L of water are added. The suspension
obtained is cooled to 0°C. To complete the crystallisation the mixture is stirred for



washed with 16 L nethanol. The solvent is distilled off and the residue is
conbined with 30 L tetrahydrofuran. Half the tetrahydrofuran used is
distil nd the remaining solution is netered

suspeﬁ%ﬁg%&% Oéigg kg (42.44 nol, 1.75 eq) 1,1-carbonyF§Fﬁ%¥%@§%@g7ﬁ% 15 L
tetrahydrofuran within 1.5 hours. The mxture is stirred for 1 hour at
this tenperature. Then 20 L water are added, the mnmixture is inoculated and
a further 17 L of water are added. The suspension obtained is cooled to
OC. To conplete the crystallisation the mxture is stirred for WO

2006/ 0 < / . T, nrpduct is
remveé'%ailé%rg%?ro? uéﬁ%éqgé g(gge%&ﬁms {%ngf)&fw\?vgﬁg'rﬁggﬂg ﬂ?g%%&]g\?tﬂ@g_ i'n the
dr yi ngwatgrarat dried ah451@in treadiving coflsdatd vathliBekisatiéB. 4% of theory) 5
Chem cal purity according to HPLC. 98. 5% Exanpl e 4:

3-[t-(phenyl net hyl)-4-piperidinyl]-2,3,4,5-tetrahydro-I, 3-

benzodi % A 784 tﬁ% 10 H 17.00 kg (48.10 nol, 1.0 eq)
2-nit rg%ql\l@[ 1-?gﬁé(ny[ r?g&ﬁy oY pi peri di nyl]-phenyl acet- am de from Exanple 1

are. su [, 1 . osdi methyl ether and cooled to O to
5C§5AIépﬁﬁg&%é%pggégﬁ%gﬁﬁyggﬁEga%%@g%QO nmol, 4.0 eq) sodium 15 borohydri de
and then a solution of 9.91 kg (101.01 nol, 2.1 eq) industrial-grade
| phupi iq i th I |, di et hyl dd bat chwi
Arter Exambed | | ok dpPenybBeinlAraiparamyl-2 Redate Ay BOe e of
et hyl enegl ycol ding&ﬁgbdﬁﬁhgﬁgztnquhg 1 hour the reaction mxture is
for 4 hours

heated to 70C and stirre at this tenperature. 20 After
cooling to 55C a solution of 29 L water and 11.69 kg (96.20 nol, 2.0 eq)

&R0

'17.00 kg (48.10 mol, 1.0 eq) 2-nitro-N-[1-(phenylmethyl)-4-piperidinyl]-phenylacet-

10 -

amide from Example 1 are suspended in 170 L ethyleneglycol dimethyl ether and
cooled to 0 to 5°C. At this temperature 7.28 kg {(192.40 mol, 4.0 eq) sodium

15 borohydride and then a solution of 9.91 kg (101.01 mol, 2.1 eq) industrial-grade
sulphuric acid in 17 L ethyleneglycol dimethyl ether are added batchwise. After the

- addition has ended the mixture is rinsed with 6.8 L of ethyleneglycol dimethyi
ether. Within 1 hour the reaction mixture is heated to 70°C and stirred for 4 hours

- at this temperature.

- 20 After cooling to 55°C a solution of 29 L water and 11.69 kg (96.20 mol, 2.0 eq)

- '30% industrial-grade hydrochioric acid is metered in. After the addition has ended
the mixture is rinsed with 5 L water. Stirring is then continued for another 1.5 hours
at 70°C. Then the reaction mixture is cooled to 20°C and combined with 30.0 kg

! (375.18 mol, 7.8 eq) 50% industrial-grade sodium hydroxide solution and 17 L

25 -water. After the phase separation the organic phase is evaporated down in vacuo
| to leave an oil which is then combined with 43 L dimethylformamide.

- The solution obtained as above is drained from the reactor into a container and
transferred into the hydrogenating reactor. 1.35 kg of Raney nickel catalyst
suspension, which have previously been combined thrée times with 3 L

30 dimethylformamide and decanted off, are suspended in 3 L dimethylformamide



- 30% industrial-grade hydrochloric acid is netered in. After the addition
has ended the mxture is rinsed with 5 L water. Stirring is then continued

for an%@gboéﬂ)%fﬁurs at 70C. Then the_ reaction Hixtur@,d-r%%%ﬁ% 20C
| | 30

and co ned w t .0 kg (375.18 nol, 7.8 eq) 50% i ndustrial-grade sodi um
hydr oxi de solution and 17 L 25 water. After the phase separation the
organi ¢ phase is evaporated down in vacuo to leave an oil which is then
conmbined with 43 L dinethyl formam de. The sol ution obtained as above is
drained fromthe reactor into a container and transferred into the
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- dinethyl formani de. Then at a terIBeratyre of 20C Ef;a/ﬁdrati ng sol ution éfrom
the lo8Hh&keida§1meaktli baakl dparpenyidiimidazolaalg takeR andaupkinedmity 330

m nut e | Lo ' el : l.,on is

compl orTmethyriaiide e oF g EperaR of 0 Te RydRBRO SRR (RRFEED (%156
L wet epréceding esadionstep) isi meRvedrimwithin. 2 fioursc Avifer S0enintescstirring the sat i on
another 34 L water are added at 50C and the suspensjon .S ¢oo| eq[t . L0C
wi t hi n mixkiais aheckad torsae whethss the rraciionds completesThenids heated O'ﬁz’e t he

preci pig tfﬂiiﬁgf@ﬂ?ﬁ@‘ﬁ rmétlfa‘?'@i Bhdl 496" Iwat S8 Ribtdtdd inSitHin WBlRhutey1dodr i ed
at 50CTn e drying cupboard.
-+ complete the crystallisation another 34 L water are added at 50°C and the
o suspension is cooled to 10°C within 1 hour and stirred for 30 minutes at this
15 temperature. Then the precipitate is removed by centrifuging, washed with 85 L water

and dried at 50°C in the drying cupboard.

Yield: 12.73 kg (78.9% of theory)

Chemical purity according to HPLC: 96.0%
20 - _
Example 5: 3-(4-piperidinyl)-2,3,4,5-tetrahydro-1,3-benzodiazepin-2(1H)-one

NN\
Ao

N
H

25  10.00 kg (29.81 mol, 1.0 eq) 3-[1~(phenylmethyl)-4-piperidinyl}-2,3,4,5-tetrahydro-
1,3-benzodiazepin-2(1H)-one from Example 3 are dissolved in 100 L methanol,
combined with 1.00 kg 10% Pd/C and hydrogenated in the pressurised reactor at
70°C and 3 bar. After the uptake of hydrbgen has ended the catalyst is filtered off

and washed with 30 L methano!. The filirate is concentrated in vacug and the

30 residue is suspended in 100 L acetone. Then it is refluxed, the suspension is



Yield: 12.73 kg (78.9% of theory) Chem cal purity according to HPLC. 96. 0%
20 Exanmpl e 5:

3- (4- piveesaddiawdsh12. 3. 4, 5-tetrahydro- %, 3- benzodi azepi n- ~NH N
O H 2570 00 kG (20,81 mol, 1.0 eq) - %%@286@00%/8

3-[1- (phenyl net hyl) - 4- pi per|d| nyl]-2,3,4,5-tetrahydro-

1, 3-benzodi azepi n-2(1H) - one from Exarrpl e 3 are dissolved in 100 L nethanol,
conmbined with 1.00 kg 10% Pd/ C and hydrogenated in the pressurised reactor
at 70C and 3 bar. After the uptake of hydrogen has ended the catalyst is
filter rs centrated
11 e for ARSLSH Mool B o J bl 8k g A

refl umwertﬂmnmnp;mmrenﬂ\ﬂsr &ﬁtl%ﬁﬁ/t&%ﬂdedtr& muW/uEEﬁﬁ@E/tG@?@?S Stl rred
for 15 nut es  at te erature. and af t he,acetone | s _distilled off
under ﬁ‘énfe‘if%fs% }H“éf RE Ech{ chis SHF WQJ't@ﬁ%dNﬁ‘srt@drfiVm gPd i s cool ed
to OCa@]gnébhﬂr&%dfﬁ@(&d urther hour. The product is suction filtered,
washed with 20 L acetone and dried at 50C . 5 Yield: 6.17 kg (84.3% of

- th&ory) Chem cal purity according to HPLC. 99. 8% WO 2006/ 010511 -9-

PCT/ ER 0 ms 1. Process for preparing the conpound of
e’ Eéﬁgzt(q@} P thedr

f_ or mul
‘Chemical purity according to HPLC: 99.8%



~characterised in that (a) 2-nitrophenylacetic acid is reacted with

- 4-am no- N-phenyl net hyl pi peridine in 10 the presence of condensing agents;
(b) th roup of the resulti

| 2-nitrg‘fcﬁéf’§@%¢15eﬂy| ot hyl ) - 4- pi peri dichyl 1~ phenyl acet ahCHERA00F00TLIA oq

into a nethylene group by the addition of a reducing agent; 15 (c) after

reduction of the nitro group in the presence of a Raney nickel catalyst,

t he internedi ate product

- N-[2-(2-nitrophenyl)ethyl]-1-(phenyl nethyl)-4-am no- piperidine obtained is

~cyclised by the addition of cond s to obtain
3-[ 1- (phenyl net hyl ) - 4- pi peri di nyﬁﬁéngcﬁgﬂ{ et rahydro- 1, 3- benzodi-azepi n- 20

2(1H)-one and (d) by cleaving the benzyl protecting group the

3-[1- (phenyl et hyl ) - 4- pi peri di nyl ] -

2, 3, 4, 8- t et PEPSREOOL prenringdbe Loappaung afifommulgne i s converted into the
conpound of fornmula (1). 25 2. Process according to claim1, characterised
in that in step (a) the 4-am no- N-phenyl nethyl pi peridine is added as a
solution and the product obtakned—t+H the reaction . is crystallised out by
diluting with water. WO 200511 N-1Q- /| EP2005/ 007778 3. Process
according to claim1l1, characternsed/in NHN step (b) the 2-nitro-

N-[ 1- (phenyl et hyl ) - 4- pi peri di nylﬁ - phenyl acet am ﬂe is dissolved in a polar
aprotic organic solvent and the reduction is ca{ ried out at tenperatures
of 20 to 70C, optionally with the addition of a Lews acid, an acid or a
hal ogen. 5 4. Process according to claim1l, characterised in that the

st ar t i ghaasigERadin that

(a) 2-nitrophenylacetic acid is reacted with 4-amino-N-phenylmethylpiperidine in
10 ' the presence of condensing agents;

(b) the carbonyl group of the resulting 2-nitro-N-[1-(phenylmethyi)-4-piperidinyl}-
| phenylacetamide is converted into a methylene groUp by the addition of a
reducing agent;
15 .

(c) after reduction of the nitro group in the presence of a Raney nickel catalyst,
the intermediate product N¥[2-(2-nitrophenyl)ethy!]-_1-(phenylmethyl)—4—amino-
piperidine obtained is cyclised by the addition of condensing agents to obtain
3-{1 —(phenyImethyl)—4—piperidinyf]-2-,3,4,5-tetrahyd ro-1,3-benzodiazepin-

20 2(1H)-one and ' :

(d) by cleaving the benzyl protecting group the 3-[1-(phenylmethyl)-4-piperidinyl]-
2,3.4,5-tetrahydro-1,3-benzodiazepin-2{1H)-one is converted into the
compound of formula (1).
25 |
2. Process according to claim 1, characterised in that in step (a) the 4-amino-
'N-phenylmethyipiperidine is added as a solution and the product obtained in the

reaction is crystallised out by diluting with water.



step (c) is placed in dinethylformam de, the catalyst is added as an
aqueous suspension and hydrogenation is carried out at tenperatures of

from e at an excess hydrggen pressure of ' 10 5.
Pr oce?s%da%)cor dl(%gqlto claim1, char ac'tfe)(?i'sed in that th?%@???o:sé%?gri al

in step (d) is dissolved in a polar solvent and after the addition of a
hydr ogenating agent is hydrogenated in a pressurised reactor at
tenmperatures of from40 to 80C and at an excess hydrogen pressure of at
nost 3 bar. 15 6. Process according to claim1, characterised in that the

i nt er nedi at r.adu - . . . . .

N T (e 1 ProRRSR oorsine, toy claim. 1, Phiaractsrised. in fhat in step; () the Zpliazeg |
step (MY[14phenylasithyl}-dtgigedidinyiiphbaylacefansids aist disgolvbd mdai potr aprotio
aqueous solution of a stron acid and_isolated., 20 7, Process according to
cl ai mAgaBisacalvest angythe, rﬁa‘é‘ﬁt'%és ﬁ@ffﬁﬂ:t‘mt at temperatures of 20 to 70°C,

I on PRSI e AR 184 Pl L B - 3, Senrod oo 22
5

4. Process according fo claim 1, characterised in that the starting compound in

step (c) is placed in dimethylformamide, the catalyst is added as an aqueous

suspension and hydrogenation is carried out at temperatures of from 20 to 60°C and

_ at an excess hydrogen pressure of at most 3 bar.

10 '

| 5. Process according to claim 1, characterised in that the starting material in step
(d) is dissolved in a polar solvent and after the addition of a hydrogenating agent is
hydrogenated in a pressurised reactor at temperatures of from 40 to 80°C and atan
-excess hydrogen pressure of at most 3 bar.

15
6.  Process according to claim 1, charaéterised in that the intermediate product
N-[2-(2-nitrophenyl)ethyl]-1-(phenylmethyl)-4-amino-piperidine obtained in step (b) is
precipitated in the form of a salt by the addition of an aqueous solution of a strong
acid and isolated. '

20 |

- T. Process according to claim 4, characterised in that the product

3-[1-(phenylmethyl)-4-piperidinyl}-2,3,4,5-tetrahydro-1,3-benzodiazepin-2(1H)-one

obtained is precipitated by diluting with water and alcohol.



