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Surprisingly, the process of the present invention clearly meets the above objectives.

Accordingly the present invention provides a process for the production of a compound of
formula la or Ib



-2HOHO i /21 \V/ , / \VRNR2(la), RR NR2

(I'b) O NR3 0 ;~"kN, R3 R4 IR wherein each of R and
wR2g04i0sdependent | y, are hydrogen, hal ogen, ani PCI/8P2003/011034

nitro; and each of R3 and R4, independently, are

hydrogen or C, -C6al kyl; which, process conprises the

step of reducing a conpound of fornmula Il O R 6 R2

N(lIl) ONR3RA wherein R, R2, R3 and R4 are as

defi ned above; in the presence of a hydrogen donor and

a reduci ngH8gent selected fromthe E%oup consi sting

of a conpound;

wherein each of R'and R?, independently, are hydrogen, halogen, amino or nitro; and each

of R®and R*, independently, are hydrogen or C;-Cgalkyl; which process comprises the step
of reducing a compound of formula Il
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wherein R', R%, R®and R* are as defined above; in the presence of a hydrogen donor and a
reducing agent selected from the group consisting of a compound of formula (la), (llib),
(IVa), (IVb), (Va), (Vb), (Via) or (VIb)
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\ /NH2/1, pZ\NH2 0 IHal ~ R(Via), R6\ \ / Hal

PSNHz MP/ \NHz"" | | Hal R7 (Vib) wherein Mis
w4153 r, Fe, Co or Ni; L, is hydroge_n; L 2PCT/EP2003/011034

represents an aryl or aryl-aliphatic residue; Hal is

hal ogen; R5 is an aliphatic, gcycloaliphatic,

cycl oali phatic-aliphatic, aryl or aryl-aliphatic

residue, which, in each case, nay be linked to a
pol ymer; each of R6 and R7, independently, is an
al i phatic, cycloaliphatic, cl oal i phatic-aliphatic,

aryl or ar aRphaty ¢ resfdye;, each of R8 and RO is
ph)ényl or R4 orm t geﬁ%ér with the carbon atom

ino, nitro

cycl opent ane ring; 1 vVa), (I Vb)

or C, -Cb6al koxy. For
VR
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wherein

Mis Ru, Rh, Ir, Fe, Co or Ni;

L; is hydrogen;

L. represents an aryl or aryl-aliphatic residue;

Hal is halogen; ‘

R°is an aliphatic, cycloaliphatic, cycloaliphatic-aliphatic, aryl or aryl-aliphatic residue, which,
in each case, may be linked to a polymer;

each of R®and R/, independently, is an aliphatic, cycloaliphatic, cycloaliphatic-aliphatic, aryl
or aryl-aliphatic residue;

each of R® and R® is phenyl or R® and R® form together with the carbon atom to which they
are attached a cyclohexane or cyclopentane ring; and

R' is H, halogen, amino, nitro or Cy-Csalkoxy.

For compounds of formula (IVa), (IVb), (Va), (Vb), (Via) or (VIb), there are combinations with
(R)- or (S)-BINAP possible.

Any aromatic residue of a compound of formula (lla), (Iib), (IVa), (IVb), (Va), (Vb), (Vla) or
(VIb) is substituted or, preferably, unsubstituted. If it is substituted, it may be substituted, for
example; by one or more, e.g. two or three, residues e.g. those selected from the group



Any aromatic residue of a conpound of fornula (Isla),

(rrib), (rva), (Ivw), (va), (W), (Via) or (MDb) is
wGaiwsnsties ed or, preferably, unsubstituted. |fPCT/EP®03/011034

substituted, it may be substituted, for exanple, by

one or nore, e.g. two or thrge, residues e.g. those

sel ected fromthe group WO 2004/ 031155

PCT/ EP2003/ 011034 -5 consi sting of Cl-Cral kyl,

CHO, Cl- Cral kox
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carbocyclic or heterocyclic aromatic residue in
g,artr cul ar  phenyl or in particular an appropriate 5-
A cyglpaliphaticrgliphatic seridypiis dobexamle. EyeicyeloalidiGidferalkyl prsfierably Cs-
Co-cfSalkyi-G, T ARYYL. PraRMettebyRiprafyihéh@nt hetero atons,
such ‘as nitrogen, oxygen or sulfur” atons, preferably
one, two, three or four nitrogen atons, an oxygen atom
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ues, are, or exarrp , Mbnhoaza-, aza-,
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or di-substituted by OH or CHO and SO;H.

An aryl-aliphatic residue is in particular phenyl-C,-C,alkyl, also phenyl-C,-C,alkenyl or
phenyl-C,-Cralkynyl.

Halogen represents fluorine, chlorine, bromine or iodine.



phenyl - C2- C7al kynyl . Hal ogen represents fluorine,
chl orine, brom ne or iodine. WO 2004/ 031155
wEOABRAS03/ 011034 -6 Pol ynmers nmay be pol yst yPENEP2003/011034
(PS), cross-linked PS (J), polyethylene glycol (PEG
or a silica gel residue (Si_)s_ Exanples are NH R 5
wherein R15 is (O (CH)n-PS or C(ONH(CH2) -PS; and
-OSi(Rl)Z(CHZ)anG wherein nis 1 to 7, R18 i's
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PEGSOHS] ¢SBthinaBIe Iy AIdAdnh, BwitkbriaRg). |r. preferably Ru. L2 is
|sopropylnethylbenzene benzene, hexanet hyl benzene,

mesitylene, preferred is isopropyl nethylbenzene. R5
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pr ef er abl in the présence 0f an am ne,
preferiedds RO$W ne, DBU or ot her tertiary anines. The
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|alli¥ - propanol and nost pre erab

PrefeéTe%j'ﬁ \)%rohydrogen donor is 2-propanol in the

Prefqareels:e‘ﬁq:seHof vari ous catal ysts and base, e.g. Ru[(1

L, is 54 G Ao NOH( CoH5) CH( CoHB) NH] (1n6- p-

A preferred hydrogen donor is, for example, a system comprising 2-propanol, 3-pentanol, or
most preferably HOOCH in the presence of an amine, such as triethylamine, DBU or other
tertiary amines. The hydrogen donor may also be used as inert solvent, especially 2-
propanol and most preferably HCOOH. An alternative hydrogen donor is 2-propanol in the
presence of various catalysts and base, e.g. Ru[(1 S,28)-p-TsNCH(CgHs)CH(CgHs)NH](n°-p-
cymene) and base or ,in situ® [Ru(n®-p-cymene)Cl,], with chiral ligand (R,R- or S,S-TsDPEN,
amino-alcohol) and base. The preferred bases are: +BuOK, KOH or i-PrOK.

In a preferred aspect, the invention provides a process for the production of a compound of
formula I'a or I'b



cynmene) and base or,,in situ" [Ru(g6-p-cynene)Cl2]2
wth chiral ligand (RR- or SS-TsDPEN, am no-al cohol)
w@nw4bzes The preferred bases are: t-BuOK, KGCDEP2003/011034
i-PrOK. In a preferred aspect, the invention provides
a process for the producti onC_Fo_f a conmpound of fornula
["a or I'"b WD 2004/031155 PCT/EP2003/011034 -7 HO HO
NN ONH2 ONH2 (I'"b) which process conprises the
step of reducing the conpound of formula Il O dNb
ONH 2 in th'dopresence of a redudi@g agent sel ect ed
fromthe group Gensisting of a conpound of fornmula

(I'ria), (I | Vb), : ia) or

(M b) as (€ and a The
conmpounds -4 and | | s may be
prepared as desc n WO A2- . Nre i nvention
further provi dg%lr\he novel compounds g4f fornmula 111'a
and I'll"b R5-OR5. NHZI S N RS (OT1"&NH, L1 N 8

. ,
(111'b) LAML2/M R "2 HL(!L@QS HRs wherein M () L2,
R8 and R9 are as defined above and R5' is a group of

. Lor mul a WO 2004/ OSéLlS? PCT/ EP2003/ 011034 - 8-
which process comprises the sfep of reducing the compound of formula I’

a®s
O)\NH

2

in the presence of a reducing agent selected from the group consisting of a compound of

formula (llla), (llb), (IVa), (IVb), (Va), (Vb), (Via) or (VIb) as described above and a
hydrogen donor.

The compounds of formula Il and II’ are known and may be prepared as described in WO-
A2-0156992.

The invention further provides the novel compounds of formula Ili’a and III’b

R® R®
O\\é//o O\\é,/o
I |
L. _N s (IPa), L _N g (II’b)
M IR Sy R
Ly N—/ Ly N
H “.9 H 9
R R

wherein M, Ly, L, R® and R® are as defined above and R® is a group of formula



-14 114 ,Si. In, OHPS &8, 0 H R11 R10 12 13 O\
R1I1 HNn RHN'L .In R OXO0 +,], R11 0 CHOHN Nn
wodora31185 R11 HOBS (CFs)m 11 O or  wherei n nPGDEPD)3/011034
2, 3, 4, 5,60r7; XisOorS; R10 is polystyrol; Rll is
silica gel; R12 is cross-linked polystyrol; R13 is
pol yet hyl ene-glycol; R14 is Cl-Ceal kyl; and misl,2
or 3. The follow ng conpounds of formula (I1l1"a) or
(111" b) wherein L1, L2 and R5' are as defined above,
are preferrqui1 VD 2004/ 031155 PCT/ EP2003/ 011034 -9
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O OH
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wherein
nis0,1,2,3,4,5,60r7;
XisOQorS;

R is polystyrol;

@

R" is silica gel;

R'2is cross-linked polystyrol;
R" is polyethylene-glycol;
R is C;-Csalkyl; and
mis1,2or3.

The following compounds of formula (1II’a) or (IlI'b) wherein L, L, and R® are as defined
above, are preferred:



R5. R. O IS~-~00-1 O I I L1~-RUNL1,,RUNL2 NL2 H

R. Rv I I , L1--,0or L1--, RN L2 HL2 N.... H
w@eooposmes of formula (111"a) or (I11"b) may bRCT/EP2003/011034

prepared by reacting a conpound of formula VII R5.

\~O \ Rs H(MVI), HXNRO erein RS , R8 and R9

are as defined above, with [[MJ 2(p-cynene)]2 in

conventional manner, e.g. as described for M= Ru in

t he Exanple 3. Sone conpounds of fornula (Ilia),

(rrib), (1va), (Ipﬂ)) (Va), (VWb), (pfa) or (VIb) are
known and rmy Pepared as deﬁ:ﬁég?d i n Haack et
al ., Angew. Chems/ nt . Engl 285- 288.
The hydrogenati on! descy N above nmhy be N ed out,
for exanpl eblim. g o ¢ ol~cushqmard n the
presence of a ent yxR\lbI lent\o+#a,

m xture thergof N ereactlonLasN ' '
carried out wthl coaling, at roomH/\D 0/031155
PCT/ EP2003/ 011034 enper ature or

for exanple in a tegperafure range fr{ hout -

R° R®
o\\é//o o\\é,/o
| ]
L -N. oL

Compounds of formula (lI'a) or (lI’'b) may be prepared by reacting a compound of formula
\"l!

Rs\
=0
Oés\ 8
N R
H,N R®

wherein R®, R® and R® are as defined above, with [MCly(p-cymene)], in conventional manner,
e.g. as described for M = Ru in the Example 3.

Some compounds of formula (illa), (lilb), (IVa), (IVb), (Va), (Vb), (Via) or (VIb) are known

and may be prepared as described in Haack et al., Angew. Chem., Int. Ed. Engl. 1997, 36,
285-288.

The hydrogenation described above may be carried out, for example in the
absence or, customarily, in the presence of a suitable solvent or diluent or a
mixture thereof, the reaction, as required, being carried out with cooling, at room



80C up to the boiling point of the reaction medi um

preferably fromabout -10 to about +200C, and, if
wmemensHry, in a closed vessel, under pressurePCT/BPEN3/011034

inert gas atnosphere and/or under anhydrous

condi tions. The hydrogenatloq may be carried out in a

sui tabl e inert solvent, such as an ether, e.g.

t et rahydrof uran, an ester such as ethylacetate a

hal ogenat ed sol vent, such as nethylen- chloride,
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gas%gﬁ%%?leté M&%n@i‘ér nghyfdgo%g éﬁaﬁsi npr eferably at ffg”!

ure, t he Exanpl es. IS
known fromthe art t hat asymTetrlc transfer

e YRR 58, B a8 BB e oY o

tetralydrofuramemt esiers swabnat ¢thylasetate Salhplogenated yolvéigsuch as methylen-

cnoh 128 AR koS £y 3 SABUAH AR Reli e ucn e
dimesiydtosmamite drimétbylabstemide afd inm tempetatuge sangfram,fopa@ample,

t t hough th
from - l??v% ntp%eslécgﬂ@tcﬁo?&ldggwdesgo‘ife%?Sp(g’fleba%Yy %6091'8%'«%“%@ re, e.g. as
desatipet iFthedhxamplédst r ati on) . Optional |y, the conpounds of
formula (1) may be converted into their correspondi ng

pro-drug esters of formula (MI1) Y 0 0.~ 2 (VIll)
Itis kngwn/from the art that asjaR@etriedransfes hpdrogehadtion usinganRi @ catalyst (esp.

a Nc&[vﬁ'&ﬁ%ﬁgg% ﬁé‘l‘?car hony?g%? owa%e%dayrmr onditions.

Surm:tsmgB/;:S}EI teaanistey IhmrogaMiohysltexaadmortyrig to the present |nvent|on can be runin

a wégtg}]yﬁ%g% %g%ﬂet Ey%gl%r I?edbqs%i g bs k%ﬂt Igt ﬁgs%irﬁ‘s means that the

reactions islssiceeasiub éverr thatigh the sdhehbumirqdmpmséd; waten{@d., up to 3 % by
Che erparyl Cl1- Cl8al kyl car bonyl ,
Karl%%_c@%@tﬁﬁ@f\(gcar bonyl ; and

Optionally, the compounds of formula (I) may be converted into their corresponding pro-drug
esters of formula (VIiI)

Y
’

(VI
1 N R2
AP

-2
AN

wherein

Y is unbranched or branched C;-Cysalkylcarbonyl, aminoC,-Csalkylcarbonyl, Cs-
Cscycloalkylcarbonyl, Cs-CgeycloalkylC4-Cigalkylcarbonyl, halogenC4-Csalkylcarbonyl,
unsubstituted or at the aryl substituted Cs-CyoarylC;-Cgalkylcarbonyl, unsubstituted or at the
heteroaryl substituted Cs-CyoheteroaryiC,-Csgalkylcarbonyl, C;-Cysalkoxycarbonyl; and



WO 2004/ 031155 PCT/ EP2003/ 011034 -11 and R1, R2, R3
and R4 are as described above (see al so EP-B1-751129
wo e004ps108uicti on conditions). A further objectP@BEPR{003/011034
the present invention is to provide new crystal forns
of both enantiomers of 10, _1]_-dihydro-1
O- hydr oxy- 5H-di benz[ b, f] azepi ne- 5- car boxani de,
obt ai nable by the new process descri bed above, their

a ish t roducti on of pharmaceutica
a"dﬁ %ﬁnﬁ; SR% dr 8% depcibed @baye (eap ajsodaPAt753#29 for production
condifiéhg).i Si ng t hese neM/crystaI forms and/or the use of
these new crystal forns in the treatnment of disorders
such as epilepsy, or in the production of

A fuﬁh@fdﬁj’é‘cﬁvé bﬁmb ﬁr@ééﬁ#irﬁbhtﬂﬂﬁs w;br%trdéh@w%rvsftéﬂl%rﬁ]sf&fboth

resent 1 nvention
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prepar 3& PEdiey P'}ﬁyrﬂ@c%lﬂt%{ %nepwaﬂms cm@mﬂb%sermvecwatfat ferms and/or

the @ dTRiRdsel e é@&aﬁoﬂ‘ﬁg i it b @it Bf‘dl§rd5}°s' dUdRfas ePllepsy or in the

di fication nor. nodi fication are gr oscop
Proﬁﬁlﬂj’b afr'ga%pﬂﬁ%rgqut@pﬁgvh@h arg ggutabba( or this treatment.

(R)-10, 11-di hydr o- 10- hydroxy 5H di benz[ b, f] azepi ne-5-c¢
oxamni de,, the cr}/st alline forns described herein

Hens, 3’(}? Bresentinyeniion risefwipishes pew crystah iarms ok bothyenantiomers of 10,11-
dlhyarfooﬂ)%‘m&iréiy@-l-afbenﬁ[byﬂétzéblhé%ﬂia'r%&anﬁdbe ebe’c'ieﬁlg tcPErIyEljaFfo ms

Wgnyg i s increased ared to anorphou eria
desq{jgg pr@g}qftgﬁag\n}pgﬁlcgtg)rdlr\gmj mygifisaian B.r om nodi fi cati on

B, for instance, by X-ray powder diffraction

t echn ues | R spectrgscopy and nelting points. The
Neither y%‘idéf afigh Aok HFPOH@aH%B@f@bxggmpwncgmpawegup amotghous forms of

(S)- bh(éﬂ)ﬁ O?Q-1L@Myd}@5’1@ﬂfyd%xfyf51-ﬂ&bb@ﬂb F]Qiépﬁ’fens c?%oxé‘lrﬂfﬂe pﬁ'\%ﬁfstallme

ct,l on attern were taken Wt ract one

fmmﬁﬁ'asﬁl E’Fﬂé‘efﬁj Rlgwy a bellgr Bulk stabilityy EUfﬁ“reém@reaﬁv%m@r@deaScstep of

crystalizdtia Bl BeitseH the §orﬂbo@¥cﬁﬁ§ln€ré&@é@@é’rﬂﬁ§ed% e?fahous material.
powder diffraction pattern are used partlcu arl'y

successfully to determine the crystal nodification of

Modiications tamise distitguishRuadn® rodfichtivn E?drfé(ﬁﬁﬁ!ané@%f)d LS9 oRBer

a3 g e IR aPBSIPEL Y FELERRAG POSar boxar de.

respectively, the neasurenents are nade at an angle
nd 45 with sanpl es of substance

The t(‘rp{%?fafgfnés Z?%’be E{Sﬂp%ﬂ?ed{l@ Rﬁglplél@Ulp)étherm%raxppyyep@ﬁmhon pattern.
X- ragllpbﬂvﬁéﬁdlff%tlmbétﬁirﬁ wePa!takef Wk 'ﬁlcm‘rgctﬁfn%fér ek 'u@ﬁgldmﬁ&-radlatlon

r]f tensities of the nost inportant |ines
are pke %atb | USeHdP ph%rgpﬁegﬁe ;pl(glﬁ of organic compounds. X- ray powder diffraction

pattetrirelided baftichiady @uddbsBfly fXdetetiine the crystal modification of a
substance. To characterise the crystal modification A and B of (R)- and (S)-10,11-dihydro-
10-hydroxy-5H-dibenz[b,flazepine-5-carboxamide, respectively, the measurements are made
at an angle range (26) of e.g. 2°and 45° with samples of substance that are kept at room
temperature.

The X-ray powder diffraction pattern thus determined (reflection lines and intensities of the
most important lines) from crystal modification A of (R)-10,1 1-dihydro-10-hydroxy-5H-



WD 2004/ 031155 PCT/ EP2003/ 011034 -12
di benz[ b, f] azepi ne- 5- car boxam de and
W@ 3)04081133 - di hydr o- 10- hydr oxy- 5H di benz|[ b, f ] azR@i/AR2003/011034
5-carboxanmi de are both characterised by Table 1. Table
1. Crystal nodification A of %EQ)- or
(S)-1011-di hydro-10- hydr oxv- é
di benzf b, fl azepi ne- 5- car boxam de Angl e (28) d-spacing
, %A% el ative Intensity <Szjlé)proxi mate) 7.0 12.6 m 10.0
dibegz[y,flazepipe-p-cargoxamide,and (9)91, 1sdihydsod Oshygroxn5HEgibenzb, flazepine-
5-cafbS@rike 43 thitt cidavierisePoytT4bi&8. W 20.0 4,44 w 20,3
4.37 w 21.8 4.08 w 23.7T 3.84 s 23.8 3.74 m 24.2
3.67w 25.1 3.54 w 25.4 3.51 vw 26.1 3.42 m 26.5

T.abfé:ﬁ@mm frRJdif?ca%oRfi«.d/fVm)-Qﬁ-(@-?o,%?ud)ﬁvdn%%o‘?h\?dr&%-ﬁﬁ- 31.4
dibenzlb.flazepine-5-carboxamide

Angle (°26) d-spacing (A) Relative Intensity (approximate)

7.0 12.6 m
10.0 8.8 s
11.7 7.5 s
14.1 6.28 Vs
16.9 5.24 m
18.0 4.93 m
18.8 4.73 vw
19.4 4.58 w
20.0 4.44 w
20.3 4.37 w
21.8 4.08 w
23.1 3.84 s
23.8 3.74 m
24.2 3.67 w
25.1 3.54 w
25.4 3.51 vw
26.1 3.42 m
26.5 3.36 vw
27.3 3.26 vw
28.6 3.12 w
29.9 2.99 m
31.4 2.85 m
33.0 2.71 w
34.2 2.62 vw
38.2 2.35 w
40.5 2.23 w
44.0 2.06 w



33.0 2.71 w 34.2 2.62 vw 38.2 2.35 w 40.5 2.23 w
44.0 2.06 w WO 2004/ 031155 PCT/ EP2003/011034 -13 (vs:
W@ 200y/03t1FHNg, S: strong, m nedium w weak, VRCT/EP2093/011034
weak; PXRD was perfornmed on a Philips 1710 powder
X-ray diff ractometer using Ka radiation. D spacings
were calculated fromthe 20™Usi ng the wavel ength of
the CuKi radiation of 1.54060 A The ratio of CuK(,,i
to CuK,,2 radiation was 2:1. The X-ray tube was
operated at a Vol tage of 40kV, and a current of 40

. | f 02, ounting, td of 2.4 s
ve: 8y otol 30 SBOAE of e A HORY Wi FoRFD tas emed on o
Philips1 240" mowalefr ?r@-ﬁfractomﬁerﬂfmgﬂug@ fdcmgioﬂr D%aaﬂgé W@rekcalculated
- spaci.ng,val ues i eref ore dependent on the pea

om ¢ B S e Slengit gt (e iice AHETORER 1 6100 therabh Cuir to
Cuxag iﬁﬁ@ﬂ%ﬁ%&é?% RQ8y fubeWaspdrdted 81s Vb 3140k andlPeurrent of
40 M\ AvaipioRie SHO @b Bcauntine Bnaef 8- 4speotemivaeappiigd. Generally, 20
valuge Ao S a GO 22 The expeimenta] aror on e dhspagigpyalues s
therefprgrdepeederd on thg paalploeatipn.)Tabl e 2: Cryst al

nodi fication B of (R)- or

(S)-1011-di _he/dr_o- 10- hydr oxy- 5H di benzf
The K- faypouisien diffactian petterhities detginingd (Peall pegitarisramd(iiensities of (R)-

o BB SRR B ol 0y e

hydrexy-&1-dibgnzlfjazeigine-54capoxamidenare botigharacterised by Table 2.

Table 2: Crystal modification B of (R)- or (S)-10,11-dihydro-10-hydroxy-5H-

dibenz[b flazepine-5-carboxamide

Angle (°26) d-spacing (A) Relative Intensity (qualitative)

9.9 8.9 w
11.4 7.8 s
12.9 6.8 w
14.0 6.3 Vs
15.8 5.59 s
171 5.18 vw
18.0 4.94 vw
18.9 4.69 w
19.8 4.47 w
20.2 4.39 w
21.5 413 m
21.8 4.07 w
22.8 3.90 m
23.6 3.76 s
24.1 3.69 m
25.1 3.54 vw
26.0 3.42 w



20.2 4.39 w 21.54.13 m 21.8 4.07 w 22.8 3.90 m
23.6 3.76 s 24.1 3.69 m 25.1 3.54 vw 26.0 3.42 w WO
wQeo8333155 PCT/ EP2003/ 011034 -14 26.5 3. 36 RCT/RIF2003/011034

3.29 w 27.8 3.21 m 29.9 2.98 w 30.8 2.90 w 31.9
2.81 m 34.5 2.60 m 35.5 2?% w 36.9 2.43 vw 38.4
2.34 vw 44.0 2.06 w (vs: very strong, s: strong, m
medi um w. weak, vw very weak; PXRD was perfornmed on
a Philips 1710 powder X-ray diffractoneter using CuKa
ragb.ation. D s@36 ngs were calculsted fromthe 20

us'é 9 t he wavel th of the CuKale adi ation of 1.54060
A iI]'he rati o of "CuKal to CuKa2 radiation was 2:1. The
X-288 tube was 3Perated at a Vol tege of 40kV, and a
cugg gnt of 40 @y A step size of ,0.02, and a counting
tine of 2.4 s pér step was applied. Cenerally, 20
vaB@8s are Wi t90 an error of 0.1w0.2. The

ex i mental er on the d-spaci val ues is
thgféfore depeﬁ%@%t on the peak Iggation.) Hence, the

présént inventi2B0 provi des m
35.5 2.53 w
36.9 243 vw
38.4 2.34 vw
44.0 2.06 w

(vs: very strong, s: strong, m: medium, w: weak, vw: very weak; PXRD was performed on a
Philips 1710 powder X-ray diffractometer using Cuy, radiation. D-spacings were calculated
from the 20 using the wavelength of the Cuk, radiation of 1.54060 A. The ratio of Cukg to
Cuke radiation was 2:1. The X-ray tube was operated at a Voltage of 40kV, and a current of
40 mA. A step size of 0.02°, and a counting time of 2.4 s per step was applied. Generally, 20
values are within an error of £0.1-0.2°. The experimental error on the d-spacing values is
therefore dependent on the peak location.)

Hence, the present invention provides

» acrystal form of (R)-10,11-dihydro-10-hydroxy-5H-dibenz[b,flazepine-5-carboxamide
having the reference modification A, which is characterised by a powder X-ray
diffraction diagram with d-spacings at 12.6, 8.8, 7.5, 6.28, 5.24, 4.93, 3.84, 3.74 and
3.42 A, more preferably a crystal form of (R)-10,11-dihydro-10-hydroxy-5H-
dibenz[b,flazepine-5-carboxamide having the reference modification A, which is
characterised by a powder X-ray diffraction diagram with d-spacings at 12.6, 8.8, 7.5,
6.28, 5.24, 4.93, 4.58, 4.44, 4.37, 4.08, 3.84, 3.74, 3.67, 3.54, 3.42, 3.12 and 2.71A,

¢ a crystal form of (R)-10,11-dihydro-10-hydroxy-5H-dibenz[b,flazepine-5-carboxamide
having the reference modification B, which is characterised by a powder X-ray
diffraction diagram with d-spacings at 8.9, 7.8, 6.8, 6.3, 5.59, 4.13, 3.90, 3.69, 3.29
and 2.60 A, more preferably a crystal form of (R)-10,11-dihydro-10-hydroxy-5H-



a crystal form of _ _

(R)-10, 11- di hydr o- 10- hydr oxy- 5H di benz[ b, f] azepi ne- 5-c
waedenztsile having the reference nodificati onP@Y/ERIvDN1034

is characterised by a powder X-ray diffraction

diagramwi th d-spacings at 1 56_3, 8.8, 7.5, 6.28, 5.24,
4.93, 3.84, 3.74 and 3.42 A'"nore preferably a

crystal formof (R)-10,11-dihydro-10-hydroxy-5H
di benz[ b, f] azepi ne-5-car boxam de having the reference
o dibeneliiflagaping-Seiredxaimide badngiibhe eefiessnde modificatiowlBy which is

2 Eichba 63 oub PR ltoof gRBAR I Apadia sy . 7, 00,
3. 88, 55974,693447, 4395413,31.042,3.9), BBRBA223.36, $29, 298, 2.90 and
cr formof (R-1 0,11 -di hydro-1 _ _
0- ﬁy roxy- 5H di benz[ b, f] azepi ne- 5- car boxani de havi ng
the reference nodification B, which is characterised
og %’ a%n%?g}g&@ 8%(5334 Oéq %i Iﬁ){g]"?‘(gg b%gdr%)gggg?cg%ﬁvxz ?fé%z:e%%%%gagrgoxamide
anbavdng thed(efetemcm rpoé'ﬁéﬂtiab Ay Miohrisl sharhctbigen mfa powder X-ray
% E}Wft%é%é%é{rg@ﬁm]u%%%ﬁhg&iéﬁ 48, 780858323%% o3, 3.84, 3.74 and
di BRA, marparefpiabty Scwahabiomﬁrﬁ (m)t-mm -digy(grbel mmgm\;‘;j@:m

f £ ' . ' ' r er.ise o
. pehgByotf-chalanie P 6E oraiRre GoaoRlay K wnion i
6. gharagtedsedbh\b® powd@XK-ray. diffractord@lagrdmlith d-sPacings £02.6, 8.8, 7.5
3 838, 8247403 288, £4£%.37 438, 354787867388 o, P2 ana 2.71A,

crysta

(sgnc_i_o, 11-di hydro-1 0- hydr oxy- 5H di benz[ b, f] azepi ne-5-¢

arboxam de having the reference nodification A which

is characterised by a powder X-ray diffraction

«di agrystal frtmhofdSype,d il +itreyded-1 G:Eyd‘roxﬁSdeib%ni[b,f{ézgﬁne@c%‘}boxamide
a

.93, 7 . 3.42 A . pore prefer y
e ing P etarenkt st B, g R Shebedly g Ry atvcr xray
di élfraction tiagreepivtl dspasinhe xeBO IR 8NGE] 618, 5.5, 4.%,\%@)) @59, 3.29
i fi i i [ rac I.se powder
TS0 L0 et g SRR T o BTy
8. d@iberz[t flazepirrs5-carbpdamidie dying thBreferedds mddiBdatiof-B) Svhich is
3r<§f5 aaﬁerngar’dnb?oa?gow&ger%ray%ifﬁ'azc‘,tio%'d}azgrgrﬂq’vi%'dzélpa%ingsaart]g.g, %’.8, 6.8,

T
crysta

(:31959.14.00 14,47, o1 30 41014 07y 396k 86 156, B2 LITB: 590 and
arpgyam de having the reference nodification B, which

is chafacterised by a powder X-ray diffraction
diagramwi th d-spacings at 8.9, 7.8, 6.8, 6.3, 5.59,

o rgrpne b et g0 by FRh G G hGeH o cnce
observed, e.g. a shift of the major carbonyl absorption. For instance, in the IR spectrum of
crystal modification B of (S)-10,11-dihydro-1 0-hydroxy-5H-dibenz|b,flazepine-5-carboxamide
a strong absorption (presumably the carbonyl absorption) is observed between about 1657
to 1659 cm™, whereas in the IR spectrum of crystal modification A of (S)-10,11-dihydro-10-
hydroxy-5H-dibenz[b,flazepine-5-carboxamide strong absorption is observed between about
1649 to 1651 cm™. Another strong absorption in the IR spectrum of crystal modification B of
(8)-10,11-dihydro-10-hydroxy-5H-dibenz[b,flazepine-5-carboxamide is observed between
about 1584 to 1586 cm™, whereas in the IR spectrum of crystal modification A of (S)-10,11-

dihydro-10-hydroxy-5H-dibenz[b,flazepine-5-carboxamide this absorption is shifted to values
between about 1564 to 1566 cm™.



di benz[ b, f] azepi ne-5- car boxam de having the reference

nodi fication B, which is characterised by a powder
woe0ap3dssd fracti on diagram with d-spaci ngs at BCPEP2008011034

6.8, 6.3, 5.59, 4.69, 4.47, 4.39, 4.13, 4.07, 3.90,

3.69, 3.42, 3.36, 3.29, 2.98,.2.90 and 2.60 A In the

infrared spectra, a nunber o? di f ferences between the

two crystal nodifications can be observed, e.g. a

shift of the major carbonyl absorption. For instance,

in the IR spectrumof crystal nodification B of
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espegis pape hspomEa o A ahd 856.0°6, 0.9. 195.5 o
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observed between about 1584 to 1586 cni, whereas in
The jnygntjon agi%'ﬁ?ﬁartﬁﬁﬁ% ney pahvarousRystaldarm eh(Rk off(S)-10,11-dihydro-10-
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d dr ox
ofb %‘ ﬁ?&@s&mdﬁ‘ﬁ  Praferably &Rl 1rREsandpiwéarmerecureferably
betwé&b428 and 386 gt ' . WO 2004/ 031155 PCT/ EP2003/ 011034
-16 Furthernore, it was found that crystal
nodi fication B of (S)-10, 11-di hydro-10-hydroxy-5H

BR| -5-
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carb ﬁarilgqo@taglﬁg bygwlcbly@re@plg«ztmgglg Br (S)- Hehbélhytﬂre-w ~-hydroxy-

5H- d]@bﬁﬂﬁﬂ]‘azepnﬁé’%%drﬁkaﬂﬁcfeo rés%leé'ﬁv% ?@mqtsfs’ |Eﬁ||n ) 3 spitable solvent,

ification o S) di hydr o- 10- hydr
€.g. %rﬁﬂeg"ﬁaﬁ%eﬁ?%or@rb%{?m aYRToRs ethonalgr t§0h1@ptiln¢1ge g. by first
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et wee

5 °a’Bﬂ’\‘P§Wf’? o’ﬁs%?cé%e Y’etP é?ﬂé%‘ t?raparaﬁgwaaﬂ H}ﬂﬁ@%ﬁ% aliowisg gtystadiization at

roomdaémp&gaturer (S)-10, 11-di hydro-1 0- _ _ _
hydr oxy- 5H di benz[ b, f] azepi ne- 5- car boxam de, which is
characterised by a nelting enthal py of between 122

Crystal igodifichtibB® d ()- ¢r7(8§-80,ah)dih g@ﬁi—’f‘@-ﬁ@r&%ﬁS@?ﬁb&%% f?yzgpme-&
nor e preferabl Petmeen 12
carbo&a@fcﬁp can be, tﬂ}{nsg r?p)the gprresponding crystal modlflcatlon A or from

amorpifusifatéfialiyphdes edGibretm e Sitable ké%f\‘/éﬁlb e. GBF{ﬁ%n or 12 o
car boxa? e. obt ai ned by quick
200 hﬂ%s fl%fu%mlacgqmemy@#@ngl - I’ﬁ% rt@mgerature

obtain pure form B depends on the enantiomer and the particular solvent used. For instance,

he time necessary to

(8)-10,11-dihydro-1 0-hydroxy-5H-dibenz[b,flazepine-5-carboxamide having crystal
modification A can be transferred into (S)-10, 1 1-dihydro-10-hydroxy-56H-dibenz[b,flazepine-
5-carboxamide having crystal modification B in acetone at room temperature in less than 24
hours.

Furthermore, crystal modification B of (R)- or (S)-10,11 -dihydro-10-hydroxy-5H-
dibenz[b,flazepine-5-carboxamide can be obtained by crystallization of (R)- or (S)-10,11-
dihydro-10-hydroxy-5H-dibenz[b,flazepine-5-carboxamide from its solution in a suitable



5H di benz[ b, f] azepi ne- 5- car boxam de, respectively,
fromits solution in a suitable solvent, e.g.
walr@hiosrissret hane, acetone or an al cohol such aRCEEPEND011034

or isopropanol, e.g. by first warmng a saturated
solution of (R - or (S5)-1 O,%
1- di hydr o- 10- hydr oxy- 5H di be Z[b, f]azepi ne-
5- car boxam de, respectively, to reflux tenperature and
thereafter allowi ng crystallization at room

solverlyrpgr an alceholguglk as kthapdl driisapropanol especidly by adding)a- drystal of (R)-

. =l v di O ~ e - ' 1 f epi ne-5-. .
o L bk B B oA 2ok BB B iegtively. having
crystal ywdificatianoBf i cati on A or from anorphous material by
phase equilibration in a suitable solvent, e.g. by
vibration for 12 to 200 hours, e.g. 24 hours, in
By the progadures desdiihad hergin, throdistretprystal oodificativas tA ared B of the (R)- and
(S)-Sn8isHaf Yed et g'aﬁ bl %Bfaairfegi%g\'es@ﬁﬁnqe‘? thgahpl.’ig% I%ntaniomers are

enant i omer and t e particu use
obtajnesiin aceystal f@m which ¢conthing drss-than 10 % of the other crystal form, preferably

5 B0 ' ] | ne- 5- ] ge Vi
s /e 9o Sy EGREL o RERPhRra R MR foi g br oysta
form¢ ) - 10, 11- di hydr o- 10- hydr oxy- 5H di benz[ b, f] azepi ne-

5- car boxam de having crystal nodification B in acetone

at roomtenperature in |less than 24 hours.
Heneg)thernsesast inveatiopdutlishesdi fi cation B of (R)- or

(S)-10,1 1 -di hydro-10-hydroxy-5H

di benz[ b, f] azepi ne-5- carboxam de can be obtai ned by

cr g Predeiss fertthe preparatig) of (R)- 6S)S)H0, 11 idihydro-10-hydroxy-5H-

di 5 - ' . I ne-5-car bo 1 de

fr auchde Hzoie St I0d i 3h5 o8l 181 B oo

PCT0.8P2iiy8)r®10-0gdroxy-3H-dissinz i flazeping-5-cnb@aatdohregitepared

gf?/gétog@ﬂgko %Egdcgg%’é%gfcﬂ% B Wo%%,: qiiy!]a)/rgg % 18995 e Bnantioselective

0- n@éu@ﬁmﬁ I&-apinipound bf foymulepiaree1'6; aradt (b ¥enotdsined prorc]iuct having
J:v .. havinag . Ification B. By t

or on e rehianoh bbind bR Bhels . B ouPipfRl o Bhase

moeqyiligatiandn & saitabviel sBlverit; t he (R)- and (S) - enanti omer,

respectively, can be obtained in pure form i.e. the

pure entanioners are obtained in a crystal form which
*c onPeicass fasdhe prieparalion ob (1)- o(S)-d0H4 rdilydys t ahydroxyEH-

v LSS S o 25 RSO b SR BT B 5 1011

f oqlihyc?rpg@dwdtm@-ﬁb‘r-dibemu[b,f]ax&pind-Smarfobkarh‘slla%e p@pAfedCResrding to

E g pﬁ%@igéﬁzﬁg@@é {oo?%?%f( ! %:WR% @ to 4 for the enantioselective production of
a compound of formula I'a or I'b, and the obtained product having crystal modification
A or being in from amorphous form, is solved in a suitable solvent and a crystal of
(R)- or (S)-10,11-dihydro-1 0-hydroxy-5H-dibenz[b,flazepine-5-carboxamide,
respectively, having crystal modification B is added;

* aprocess for the preparation of (R)- or (S)-10,11-dihydro-10-hydroxy-5H-
dibenz[b,flazepine-5-carboxamide having crystal form B, wherein (R)- or (S)-10,11-
dihydro-10-hydroxy-5H-dibenz[b,flazepine-5-carboxamide having crystal modification
A or being in an amorphous form, is subjected to phase equilibration or crystallization
in a suitable solvent; and



di benz[ b, f] azepi ne-5- carboxam de having crystal form

B, wherein (a) (R - or (S)- 10, 11 -di hydro-1
W@O2(ws10%y - SH- di benz[ b, f] azepi ne- 5- car boxani dePEr/EP2003/011034

prepared according to a process according to any one

of clains 2 to 4 for the enantiosel ective production

of a conpound of fornula I'al8r 1'b, and (b) the

obt ai ned product having crystal nodification A or

being in from anorphous form is subjected to phase

equilibration in a suitable solvent; a process for

{ g)%‘?f ég%afrfgrf *h% B éc)i’fai%?% ?'élz;?f £§)-10,11-dihydro-10-hydroxy-5H-
di kitbenk(b, f{dzapinpisrearboaaiidonamdierytaMons B; sk (H)06Ms)-10,11-

' - S)-10, 11-. , _ o
o AR Snb bR -digratbiizzpine o corenyamideshavine rvsial medifcation
ar é Qe ia (énmpﬁldAMdrﬁ, iﬁ 3oNE® mfr@@ita?@cz{oqﬂeggaﬁd)a BR¥tal of (R)-
' n osel ecti v
0 800 T BBl et B IoR B P EoR A S sRItoxicdntpspectivly,
t hbavihy arysed modiidatidn B ivadi@dqsssig)). nodi fication A or

being in from anorphous form is solved in a suitable
solvent and a crystal of (R)- or

Al e U e BT U
respectively, vin ! f or

5 Be/ERuRIBHe halRpitar e onds moricphead erc el Bpreprgamsiing less

( Sthah®s % df-rlbdifigdtion AQ- hydr oxy-5H

di benz[ b, f] azepi ne-5- car boxam de having crystal form

B, wherein (R - or (S)-10, 11- . .

i nalergstationy f @p1ooH-BhieBADt G SP-aBa15 AERRIS de

| modification A eing Ina

havi crystal. Aol ) ] o
ans?rﬁﬁm%ﬁ%'ﬁwg ithe wifypaca wadifigation B desstjbrd heyeintqommprising less
cr yainhd % FdhddtatibmAaa sui tabl e sol vent; and WO

2004/ 031155 PCT/ EP2003/ 011034 -18 a process for the

preparation of (R)- or

The (&) ciyfdtal Tortishyr el eepedially et ¥n Patticular crystal form B is to be regarded as
rboxam de having crystal form

the c%uiebv%cé{ %t{\‘l @éf.%é@ﬁa’a?@é:aﬂx @',taj_)f_ crystalline form, and they are therefore
suitableéysdicivd Wéﬂﬁ%@r%@tdﬁﬁ@bﬁ gdrfﬂnfbgt%ﬁérﬂ Qor%tglﬁ{gﬁﬁ)é@m 3fm or as
.. hawvi cryst ITreation A or belng In . -
interaelie fiih paicplar ooe Stopahliy) i e Araparatiant aeli oesichforms of
adminisyration. quon(s‘f%ragb@bf mgbii;i&at@n B, ho- 'slia{éigﬂnédiﬁ%egion A should be

0- roxy-9H. di benz[ b, f]a I.ne-5-car boxam de,
°bta%"85%€%°?‘i %%@9 formgare hbef%f}ﬁfifggmerﬁsawam of ghedicanenigided

(seeding). the crystal formof (R -1 (k'.)) 11 adi Eydro- 1

0- hydroxy-5H dj benz[ b, f] azepi ne-5- car boxamn de havi ng
on tgs GEE BN, rdeiieaian p e 55 SHuBie 2 probBle AnSragi-rous Solutons than
modificationi B amg) HeRSs, is more suitable for the preparation of infusions. Furthermore,
modification A can be incorporated in solid dosage forms such as tablets in order to have an
improved, in particular a faster, bioavailability than modification B.

The invention also relates to the use of the new crystal forms in the production of
pharmaceutical preparations, new pharmaceutical preparations which contain these new
crystal forms, and/or their use in the treatment of epilepsy. In the following, where
pharmaceutical preparations or compositions which comprise or contain the active ingredient
are mentioned, in the case of liquid compositions or compositions which no longer contain
the crystal form as such, this is always understood to mean also the pharmaceutical



than 5 % of nodification A. the crystal formof (S)-1
0, 11 -di hydro-1 O-hydroxy-5H di benz[ b, f] azepi ne- 5-
w@ a00bo3xEns de havi ng the reference nodificati onP@/EP2003/011034
descri bed herein conprising less than 5 % of
nodi fication A. The new cryst 8 forns are especially
stable, in particular crystal1 formB is to be regarded
as the one which is the thernodynam cally stable
crystalline form and they are therefore suitable as
prepacatione Obtayla@tﬁ esing thecorysdall forh (forrexamipleddision solutibhoobtained

I di at es
using Ryeb Pirkiaoh bE 38 defs B, 2 f PHERSRERE! SR risrespective
crystabfaron (for dxaq\plmbefoaua@tlwﬁ/ existlim solwibngat i on. Upon st or age
of nodification B, no crystals of nodification A
shoul d be obtained. Such stable forns are preferred

Thefiyenti¢realpe eqlateatespecially totit wsenaf et rew @ystaberm bhR)- beg®)-10,11-
iy RN RS Ailehoft e B S i ello bAAM Svfaflomm A

prefegbly, Buinttiad prodiiction dfphgrreaceutical prepafations,uiacatserised by mixing a

E t d
newfsta| FEPECIR) SRS D i P By RS bR 55
Carbpwn@eé’@wngmwﬁlmmw\@r Bawithawrtecor, mdre @arrierd.abi | i ty t han
nmodi fication B. The invention also relates to the use

of the new crystal forns in the production of
The jrivgntieicase relates p @ pratiad dfisating waph-btovded ahinzdd suffering from a

dlson‘?feﬂe or ti%]l%p% cﬁgra%%ﬁlts@él Bg%{?lﬁ@ﬁﬁt&ﬁ'\g %écﬁy 26) rqérs F1Q,11-

dlhydr@HQ;Wdﬁ@(y-ﬁwrglb@nz[pﬁmzmoeﬁtoamﬂxapmdmamem Iscatfective for treating said
dlsegéﬁm%gn!etolf ﬂ{ésnéWb&Etafﬁmg d& \o& “%FT%ZO%@EI gn%rpa F?qimr@ such treatment,

ingredient are rone
alsom%;sim inipentisutar theongaigient withsthabe prepartibonthat aegstbdided using one

of thb %%w%r?’s%&%mﬁsor R Ul of‘a]m%%% it ﬁ@gder&t) 989 1! Shydro-

mean al so the’ rnaceutlc
10-hparpxEpHiia el leepinei® carbexmmide hevisg ofystl foainl AeoB imguch a
treathfdpt.crystal fornms (for exanple infusion solutions
obtained wusing crystal forns A or B as defined
herein), even if they no |longer contain the respective

To pFJdil%& e éﬂrﬂ‘a&élﬁfca@ﬁ@ nﬁ% 2 UaZﬁ%\é% ,P@Yeecf;r‘%gﬁagl qews[eg for example

sol ution The
in such @ waydhalfthe phakmnaseytical preparatioos cérityin aprefieBjiveldmaduint of the active

ingredhdhY SURnk ol kel pistaret it £EBhGuk LR e of Al S r

havi ng cryst form A or
inorggnise lidiiqd ehsadid, mme@@allw@ccepwmer&ns
characterised by mxing a new crystal formof (R)- or
(S)-10, 11-di hydr o- 10- hydr oxy- 5H-di benz[ b, f ] azepi ne- 5-
The pharmaceutical compositions according to the invention are those intended for enteral,

especially nasal, rectal or oral, or parenteral administration to warm-blooded animals,
especially humans, and they contain an effective dose of the active ingredient on its own or
together with a significant amount of a pharmaceutically acceptable carrier. The dose of the
active ingredient is dependent on the type of warm-blooded animal, the body weight, the age
and the individual condition, individual pharmacokinetic situations, the disease to be treated
and the type of administration.

The following Examples illustrate the invention.



car boxam de having crystal formA or B with one or

nore carriers. The invention also relates to a nethod
w@RoosnozEass ng war m bl ooded ani mal s suffering frecT/EP2003/011034

di sorder such as epil epsy, characterised by

adm ni stering a dose of (R- _or (S)-10,11-

di hydr o- 10- hydr oxy- 5H di benZFQ,‘f] azepi ne- 5- car boxam de

which is effective for treating said disease in one

of the new crystal fornms to a warm bl ooded ani nal
Abbregitions ng such treatnent, also including in

particular the treatnment with those preparations that

are produced using one of the new crystal forns;
aqu.and/ oAquémisuse of a new crystal formof (R)- or

)'1 (i . y-1-
danéf'g- hygr(é]byew'ﬁ{ngéﬁZFFBW‘]alggg?ﬂlfﬁng- car boxam de havi ng
ee cryst aeharftiomeridporityB i n such a treatnent. To produce
Et t he pgf'ﬁglmaceuti cal preparations, the active ingredient
may be dsed for exanple in such a way that the
EtOphar nathgladetate preparati ons contain an effective

P o g o Er Y o BRI 0 one o more

Me or ganimettiyt i norganic, liquid or solid,

NMRNar TRGU Al degeRab! € carriers. The
phar maceuti c conpositrons according to the invention

RT are thosetempesatded for enteral, especially nasal,

THE' eCtaeltr%&&i'éf’ﬂran or parenteral admnistration to
war m bl'ooded "ani mal s, especially humans, and they

Ts cont atosylan effective dose of the active ingredient on
its own or together with a significant anmount of a
phar maceutical ly acceptable carrier. The dose of the

1801) lotiretry §D86pendent on the type of

Ditf i

. i el . ] t .
oSCRIEARANSs Ty PUR b BECE kg i A0 ey
DSCs Abouitd-img oftdrag dilsstance dre pleeetnte atgett samgle phe whiohds séaled

unadflhoeR A8 Br) @t Hioh P RhertiBFBOTS: Ashing BEE of Eomin s
appliag iiogv2%G ok 08Gu. Aqueous dansyl
5- (di net hyl am no) - 1- napht hal enesul fonyl ee

enantioneric purity Et ethyl EtOAc ethyl acetate
Powder X-ray Diffraction (PXRD)

PXRD is performed on a Philips 1710 powder X-ray diffractometer using Cu, radiation. The

X-ray tube is operated at a Voltage of 40kV, and a current of 40 mA. A step size of 0.02°,
and a counting time of 2.4 s per step is applied.

Infrared Spectroscopy (IR)

IR is performed on a Perkin-Elmer BX 1l FT-IR spectrometer. About 1 mg of drug substance
are pressed into a KBr pellet. 12 scans at a resolution of 2 cm™ are acquired. For
characterization of the polymorphs ATR-IR is performed using a Greasby Specac Golden
Gate Diamond ATR Accessory, Serial No. 2585. About 10 mg of test substance are pressed
in the ATR cell using 70cNm.



HPLC hi gh pressure liquid chromatography M nethyl

NVR nucl ear nmagnetic resonance RT room tenperature
wak4patisahydrof uran Ts tosyl Differential ScBCFEB2003/011034

Calorinmetry (DSC) DSC investigations are made on a

Perkin El mer DSC 7 instrurren% or on Perkin Elmer Pyris

DSC. About 2-4 ng of drug su drance are place into a

gol d sanpl e pan which is sealed under nitrogen to

prevent OXi dat| on dur| ng the heating phase. A heating
Exampiest :dirogerinre & enanipbélective rToanstérGvdrogEhation B01EHEK0-10,11-

bi fl8 ] pEtboXamicks tube is operated at a Vol t age of
40kV and a current of 40 mA. A step size of 0.02,
and a counting tine of 2.4 s per step is applied.

To g mpxiue of 1@pesgt1oo1§edawdrcg4dmpnmkb;fjazmmé -6 rcadmbxglic avid amide (300 mg,

Abaut
1SR PO 5o BRSBTSk,
Swntg@r@mgi) £.8 g, @smllsatmmnl) of CH.G@int1d rak) & a?dﬂedldrmlsé:afpremlxed solution
R 0
of foﬁrgﬁ,‘{] &5d 5@ Kt 65’5 9:58 h@%&%%@'ﬁ? 'égaf: é?%%élh:& 5 A@anm H;mclear
SO'”M@S‘@@?@ toseﬂuxatbr l\ﬁ)h PisBeactidmomixture lsmtpota‘d tbeF!ﬂt diluted W|th CH.Cl,

20 SRR RSB N MoV S 0

congngygtedumnder tﬂducedapeasmel 'ﬁhaseteemiue\mpa'nf@dsbﬁ/elash chromatography on

snllcwgﬁﬁgﬁr@‘é GEopk- ﬁ@e@ﬁﬁxrﬁ% aﬁ]u%etq%; 8ffordd ofkﬁq 4 H-dlhydro-w-

plne -car Ic acid
hydr%y-§Hﬂlem&MEpmQ@-Wbbmydéstdnadﬁdmem;iiunty (ee) > 99 % determined

t
by HfPlL@ZCgP%H%r ben‘zﬁ%gﬁﬁgg% g%ﬂﬁ [éf"c ar ﬁ)%§9 (%tﬁa'&?]'h H-NMR (400
MHza GD6s): (7;7@-37 g9 (m 8 H).8930rthrls) 1 Hpydb. RUEBD (B s, 2 H), 3.75-3.40 (m, 1 H),

3. 20@ Qﬂm p‘ ﬁaw @@gﬁé W(@@W@fﬂ%{ tj)(?.ltp Bceﬁg%\.lgét(aigqfn*\/%d Chem.

1993 gzagmdz@%mlg@laawgmzseczgsol ution

Example 2: Procedure for the enantioselective Transfer Hydrogenation of 10-Oxo-10,11-
dihydro-dibenzo[b, flazepine-5-carboxylic acid amide to S(+)-10.1 1-Dihydro-10-hydroxy-5 H-
dibenz[b,flazepine-5-carboxamide

To a mixture of 10-Oxo0-10,1 1-dihydro-dibenzo[b, lazepine-5-carboxylic acid amide (300 mg,
1.189 mmol) and RuCI[(1 §,285)-p-TsNCH(CeHs)CH(C¢Hs)NH,}(n°-p-cymene) (11 mg, 0.0173
mmol) in CH,Cl, (15 ml) is added in two portions a premixed solution of formic acid and NEt,
(5:2, 656 mg:578 mg) at 23 °C and stirred for 10 min. After that formic acid is added (50 pl)
and the clear solution is heated to reflux for 16 h. The reaction mixture is cooled to RT,
diluted with CH,Cl, (20 ml) and neutralised with aqu. NaHCO. After washing with brine the
solution is concentrated under reduced pressure. The residue is purified by flash
chromatography on silica gel using a 6:1 EtOAc-MeOH mixture as eluent to afford of S(+)-
10,11-dihydro-10-hydroxy-5H-dibenzo[b, lazepine-5-carboxamide (ee > 99 % by HPLC on
Chiracel OD). Retention time: 12.00 min. [a]p" = +196.6 ° (ethanol). "H-NMR (400 MHz,
CDCl3):7.70-7.20 (m, 8 H), 5.30 (br s,1 H), 5.10-4.60 (br s, 2 H), 3.75-3.40 (m, 1 H), 3.20-



of formc acid and NEt3 (5:2, 328 ng:289 ng) at 23 C
and stirred for 10 min. The clear solution is heated
wo eoreBilliex for 16 h. The reaction mxture i s cPCI/ER2008011034

RT, diluted with CH2CI2 (20 m) and neutralised with
aqu. NaHCO3. After washing with brine the solution is
concentrated under reduced #%ssure. The residue is
purified by flash chronmat ography on silica gel using

a 6:1 Et OAc- MeOH mixture as eluent to afford of

2.90 (¥; 1 H3.02.88 (sH ) 2 H)ONMR data refer to Lit.: Benes, J et al., J. Med. Chem. 1999,
hydr ox -5H— di benzo[ b, f ] azepi ne- 5-car boxani de
42, 2R

oMolacylap weiony; 268@P1> 99 % det ermi ned by HPLC

Alterﬁévl\@?jrb&%‘cﬁ/bn(?% a Rﬁ)&@}‘étdfqo dxo, 1 ﬁdlﬂﬁjrﬂloﬁben%{%ﬁfakemhé—&
ano

carbqxyic gcigjamide @@O(n&'; 1318§ m&ol)@ngda%‘l%bs gg}-%»-gang/lﬂ)
NCH&)J@)@-I(@QH!)NHZK?SL‘ﬁ-cym&e?% 8 n9g9 o2 nlamH)) in éH?@lj (15 mg,ls ddded

are Benes,

crop il APTOMGY Solon LIS etk (i:ArARIGRES M) 4t 231C and

stlrreﬁxam?d Rird ThB'cRGe deilfor i@ 'hetafé@i 16 RHixIF OIS B CitHeViBadtioAikRire is
- 11 di hvdro-di benzorb,

coole, Q ,,%Qgéhggm%?q'(go Hﬂ)i quarpﬁqgr@hqe(gi vgtmgqulolaHC% After washing
with BrinthB)é@Fuﬂod%ébh@éﬂ?@(e@ﬁhdé?'ré&béﬂ Bressure The residue is purified by

I ne carpboxani de To a Im xture
flash fbrqugoar@pﬂ opsHiGR199) U&mseaq@a[%oﬁpw ﬁaxtstec%ﬁ Pusifite afford of

S0 R S PUBe ,

00173 mml) in CH2C 2 (15 nl) is added in two

ny: ng :
After that formc acid is added (50 pl) and the clear
a) Préﬁér‘dbcbrﬁﬁf ('§S}3§%Fn?é§h}l&nfn@fﬂaﬁéﬁtﬁa%nelﬁsﬁfonfg%lcf Z&aé;ﬁlhgr? 2-diphenyl-

ure i s cool ed

efhy')aﬁ'a"q?e P raojulien om ﬁ) Q'@bemﬂﬁthﬂwdwmr@%@m 8 mmp& and
triethPlahiiee (d’fﬁmfﬁ’ I 19 deiéd @@Bﬁ%@tar éﬁhﬁi@n‘é‘f‘gﬁﬁsyf S98RA318 mg, 1.2

ed by
mmo} Rk P B AT SIS JBIn 2l higesobon! ieremeveskiomacuum and

the ré¥idteUs Pesdivedl iy ﬁf&h}ﬁ&cﬁfoﬁ@é (b(Plfnl StHa organic solution is washeg with
di hydr o- 10- hydr oxy- 5H di enzo[ b, | azepl ne- 5- car

Na“‘xl‘gw?%“ mal) sfb'e%q}!?f NPH_S@4c?r'i'd after filation bp)solveatis remeyed. Flash
chrorhétﬂgra hie 4dr C&?b} -bai r@éhgﬁﬁﬂrﬂﬁn@phﬂ‘a@éﬁ@ﬂ@hl}onzc &éi JJM‘)arlrjdno -1,2-
dlphegyll@thurl)-g@lq%@s yelloy qlq)whlcgl c;gstglhare@ rying g vacgumo Mpgn5.59. 'H-
NMRRQMNﬁlleé@@lﬁ@HsﬁPZDD%%l@% 81%%8 ﬁD7(2m1 leth H)2 7% (dd, J =
data refer .’ Benes,
8.8 Hg 1 Mio? 3‘&:&}& 21§41z, 14H, 7. 26*32162@874 H)\/B’Héc(ds 'éF 7vﬁeth‘t H), 6.99-
6.74 @B 9934 & Sd?(ﬁlaé bye, wmwgbl(@m 88 1, mpr)t grs@ (e Hy.
b) Pregaraglgon of FiuCI[((1j'IS g'\é) ;yodaglsleCH( sHs AIH(Cs 5)NHa](n -p-cymene): A solution
of (S, S)-5-dimethylamino-naphthalene-1-sulfonic acid (2-amino-1,2-diphenyl-ethyl)-amide
(80mg, 0.18 mmol), NEt; (36 mg, 0.36 mmol) and [RuCl(p-cymene)], (55 mg, 0.09mmol) in
2-propanol is heated at 80°C for 1 h. The solvent is removed after that und the dark red
residue is washed with water (2 ml). The solid is dried in vacuum and used without any
purification. M: 715.34.

Example 4: Crystal modification B of (R)-10,11-Dihvdro-10-hydro
carboxamide




carboxylic acid amde (300 ng, 1.189 nmol) and RuCl ((1
S, 2S) - p-dansyl - NCH( C6H5) CH( C6H5) NH2] (r) 6- p- cynene)

w@ 3008/081g55 0. 012 mmol ) in CHCI 2 (15 m) is addedI/EP2003/011034
dropwi se a premnmi xed solution of formc acid and NEt3
(5:2, 328 ng: 289 ng) at 23 CZS stirred for 10 mn.

The clear solution is heated<d reflux for 16 h. The
reaction mxture is cooled to AT, diluted with CH2Cl 2
(20 M) and neutralised with agu. NaHCO3. After
washing wth brine the solution is concentrated under

120 gwﬁgf &?sgglpﬁéﬂﬁéaglﬁn -si\h(ﬁ g% b9 Lf edlﬂ ll‘g h&&r%%ﬁ?%&iég a%t]j]azepine-s-

carhoxamisiecarg sushandad it b.0alfad ladetoﬁe and the obtained suspension is stirred with
+ d f. epi,ne-5

ams nae)rng %ﬁgéﬂﬂsﬁkgp{ %(rq 66910‘]% ét%ﬁé’tg%ga? ﬁg égdﬁﬁldls ﬁ% rgd and dried in air

at r@@srnqer@tamswwdﬂg@@ystgl OM(CTRIEEIINB, Of (R)S+()1 tlilmydie) 1 Gahydroxy-5H-

dibeFE@REHHOR iboxamide in the form of white SO ¢ aci ¢

(2-am no-1, 2- d| phenyl et hyI) am de To a solution of

Exaﬁwﬁ_le% ijr\/ A1 ¥le

ﬂ@ﬁﬁnﬁgon of dansyl chl ori de (318 mg, 1.2 mml) in THE
(2 M) at 0OC. After stirring 16 h at RT the solvent is
renmoved in vacuum and the residue is resolved in

120 mg ofydrystalimnedificidion ARfI8)-10 Theiihydg:am hydroxy-5H-alibensg(b, f]azepme-5-

C&fb%%’hﬁgt er EPSH trati onat%]étf ég \9@% | Sherog)r‘é;@dddsoalsgrﬁggﬂn IS Stirred with

a m@gne@qgtlr@qrﬁphe@fqnﬂﬁmodrs(a; 211025 °C. The product is filtered and dried in air

cid
ot roBlt BRSO AR R R orp LSl ooy 51
dlbem{béhzwlyg-ﬁalalrb%mldwmdlng/fqmg df whitacrystals. M 445, 59 'H

NVR (400 MHz, CDCI3):8.36 (t, J=7.5 Hz, 2 H), 8.17
(dd, J=7.2, 1.2 Hz, 1 H), 7.47 (dd, J= 8.8 Hz, 1 H),
7.34 (dd, J= 8.5 Hz, 1 H), 7.24-7.16 (m 4 H, 7.11
(d, J= 7.5 H, 1 H, 6.99- 6.74 (m 6 H, 4.61 (d, J =
85 Hz, 1 H, 420 (d, J =85 Hz, 1 H, 2.80 (s, 6
H) . b) Preparation of RuGf(1 S 25)
p- dansyl NCH( C6H5) CH( C6H5) NH2j (g6 p-cynene): A sol ution
of (SS)-5-dinethylam no-napht hal ene-1-sul fonic acid
(2-am no- 1, 2-di phenyl -ethyl )-am de (80ng, 0.18 mmol),
NEt3 (36 ng, 0.36 mml) and [ RuG 2(p-cynene)]2 (55 ng,
0.09"Mmol) in 2-propanol is heated at 80C for 1 h. The
solvent is renoved after that and the dark red
residue is washed with water (2 m). The solid is
dried in vacuum and used wi thout any purification. M
715. 34. Exanple 4: Crystal nodification B of (R)-1
011- D hydr o- 10- hydr oxy_5H- di benzfb fl azepi ne-5-
car boxam de WD 2004/ 031155 PCT/ EP2003/ 011034




-23 120 ng of crystal nodification A of
(R)-10, 11-di hydr o- 10- hydr oxy- 5H di benz[ b, f] azepi ne- 5-
w@a00boxEns de are suspended in 1.0 m of acet oneCEHRPR0DIIE11034
obt ai ned suspension is stirred wwth a nmagnetic
stirrer shaken for 160 hours Qt 21 to 25 C. The
product is filtered and dri 8% n air at room
tenperature providing crystal nodification B of
(R)-10, 11- di hydr o- 10- hydr oxy- 5H ‘
ﬁlﬁ!ﬁbenz[b f] azepi ne-5-carboxanide in the formof white
crystals. Exanple 5: Crystal nodification B of
(S)-10, 11- Di hvdr o- 10- hydr oxy- 5Hdi benzfb fl azepi ne- 5-
1. Acpmqs?@ﬁénnta@pmoctr@ offa eanyrauat ofrbintiladator ém A of (S)-1
0, 11 -di hydro-1 O-hydroxy-5H di benz[ b, f] azepi ne- 5-
carboxam de are suspended in 1.0 m of acetone and the
obt ai ned suB@ension is stirred withHQ nmagnetic
stirrer shake®n _for 24 hours at 21 to The product

is filte ied in air t enperatur e
provi di i cation )
(S)-1914 N . - oY R

di benz[ b = bg@m de TR whi {22
crystals. WO 4/ 081155 PCT/ EP2003/ O 34 R24-
Clains: 1. AOpr od¥Ss for the product i OfNN“a conpound

of formula la or 44 HO HO Rl R2 (la)dN N, R (IDb)
oN,R3 OL R3 NR4'R4 wherein each of Rl a R2,
whe,iendependently, are hydrogen, hal ogen, amno or nitro;
each, of R3 and R4, independently, are hydrogen or

eaC'”tfif %@@F’@r indgpgndently. ¢ Bxdregems halogentameing pepitrof and
eacH SIRFENAR*AinBepRHIATY, dfe ABY ol ¢,-cQikyRL R2

which process comprises the step of reducing a compound of formula II

0
1 2
R Q N F‘ (I
_R®
07N

I
R

wherein R', R?, R®and R* are as defined for a compound of formula la or Ib; in the presence

of a hydrogen donor and a reducing agent selected from the group consisting of the
compounds of formula (1lla), (IlIb), (1Va), (IVb), (Va), (Vb), (Vla) or (Vib)



N (Il) 3 ONCR R4 wherein R, R2, R3 and R4 are as
defined for a conpound of fornula la or Ib; in the

w@e@gesass of a hydrogen donor and a reduci ng BUERP2003/011034
sel ected fromthe group consi sting of the conpounds
of formula (llia), (Illb), g (I1'Vb), (Va), (Vb),
(Mia) or (VIb) R5 R5 L1,,. R8L1N NR8 L2 NL/ N
HN'RO 2 HRO (Illa), (Illb), WO 2004/ 031155

PCT/ EP2003/ 011034 -255 R R6 | \ \ | Hal RI5\ \ |

Hal 5 ! &f NH2I//P\ 1,,NH2 .. BRNH %2 P NH2

R Hal a' BR(IVa 6 Hal Hal |_J/R"™
RT /NH2 \ 52 | '\E_{ |
I , R (Vb 6 R6 \M/ o
)
NH;
Hal
R'S
(IVb),
~

(Vb),

R® R®
Somg, CoL /7

P NH, ,,. P NH,

\,L/ ! \M/

P/ \NHZ P/ \NH,‘;"'
OO \ Hal OO \ Hal

R’ (Via), R’ (Vib)
wherein

Mis Ru, Rh, Ir, Fe, Co or Ni:

L is hydrogen;

L, represents an aryl or aryl-aliphatic residue;

Hal is halogen;

R®is an aliphatic, cycloaliphatic, cycloaliphatic-aliphatic, aryl or aryl-aliphatic residue, which,
in each case, may be linked to a polymer;

each of R®and R’, independently, is an aliphatic, cycloaliphatic, cycloaliphatic-aliphatic, aryl
or aryl-aliphatic residue;

each of R® and R® is phenyl or R® and R® form together with the carbon atom to which they
are attached a cyclohexyen or cyclopenten ring; and

R"is H, alkyl, halogen, amino, dialkylamino, nitro or C;-Cgalkoxy.



\ / / Hal Hal P\ Ilcci P/ I NH2.. [/ Hal I / / | Hal
R (Vla), R7 (Mb) wherein Mis Ru, Rh, Ir, Fe, Co or

WO\RG04/08115F5 s hydr ogen; L2 repr esents an aryl orPCT/EP2003/011034
aryl -aliphatic residue; is halogen; R5 is an
al i phatic, cycloaliphatic, | oal i phatic-aliphatic,
aryl or aryl-aliphatic resi déé whi ch, in each case,
may be |inked to a polyner; each of R6 and R7,

i ndependently, is an aliphatic, cycloaliphatic,

2. Tog prasgbs peeardliog 40 cleinad ifer, thapyaduction efraydonapcupt @f farmula Ia or I'b
residue; each of R8 and RO is phenyl or R8 and RO form
together with the carbon atomto which they are
attached a C)J'dOohexyen or cyclopent€) ring; and RL7 is

H, al kyl, - am no, dialkylamna, _nitro or

C1- CBal kox ¥ 200%/ 031155 PCT/ k - 26

2. The prg to cl pducti on
of a conp Pa or QL ONH O~

2 (1"a), file proces d 0 claim1l
wherein the transf er hydr ogenati on st takes pl ace in
a water contaQnin lslgl ven(}, )system o) NH, ('b)

a), ’

3. The process according to claim 1 wherein the transfer hydrogenation step takes place in a
water containing solvent system.

4. The process according to claim 3 wherein the transfer hydrogenation step takes place in
the absence of an inert gas.

5. A compound of formula III’a and III’b

Ly, N ge (I'b)

wherein

Mis Ru, Rh, Ir, Fe, Co or Ni;

L1 is hydrogen;

L. represents an aryl or aryl-aliphatic residue;

each of R® and R® is phenyl or R® and R® form together with the carbon atom to which they

are attached a cyclohexyen or cyclopenten ring; and
R® is a group of formula



4. The process according to claim3 wherein the

transfer hydrogenati on step takes place in the
wabmensasHf an inert gas. 5. A conmpound of f orPpai/aP2003/011034

111'a and I'l1"b R5, R5- OSSO SO LI, NRS8

(I11*a), LimN8 (111'b) RL,\ LAM2 HR9O 2 HRO

wherein Mis Ru, Rh, Ir, Fe,'z&i or Ni; L, is

hydrogen; L2 represents an aryl or aryl-aliphatic

resi due; each of R8 and RO is phenyl or R8 and RO form

toget her wi tfy!% he carbon atomto which they are

attached a cyﬁlehexyen or cyclopenten ring; apd R5. is

a group -9 la WD 2004} 031155 PCT/ EP2003/ 911034
27- Rl14 R14| ,Si In, 5 N
0 12 1 O\ 1]HN n ~
n!
PS 0]

OH

X
R /“\{\/]/\ O  GHO
HN/U\N’[/\]}/ HN " "R HO-[l

4 H O or

(CFy),,

wherein ,
nis0,1,2,3,4,5 60r7;
XisOorsS;

R is polystyrol;

R is silica gel;

R is cross-linked polystyrol;
R is polyethylene-glycol;
R' is C;-Csalkyl; and



X0wRi 0OCHO HNNL HNRi HO SH11 p \ or _

(CF3) mwherein nis0,1,2,3,4,56or7; X sOorS;, R10 is
woeoloyssysdl ;  R11 is silica gel; RL2 is cross-PCTKRI003/011034

polystyrol; R13 is polyethylene-glycol; Rl4 is

Cl- C6al kyl ; and WD 2004/ 031155 PCT/ EP2003/ 011034 - 28-

mis 1, 2 or 3; or a salt théPeof. 6. A crystal form

of (R -1 0, 11 -dihydro-1 _ _

O- hydr oxy- 5Hdi benz[ b, f] azepi ne- 5- car boxam de havi ng
misth@ aré erence nodification A which is chaLagt erised

er X-ray diffraction diagramwt - spaci ngs

°fa%?“?5*?§, '8.8 7.5 6.28 524, 493 3 84 3.74 3. 42

A 7. Acrystal formof (R-1 0, 11 -dihydro-1

o A SO SO B OB LR S S
iaviag ;Um/\uaéerev(ee mpdificationak;, twhich is ¢hagictensed bna powpecX-rgsdiffraction
Hlaghant with Pspatitls &t 175, Be°7 5, 8:2875.24; 285 3847374323 A,

(S) 10. 11. di hydro 10- hydr oxy- 5H di benz[ b, f ] azepi ne- 5-¢

flerenc tion
7. A%bg?%ar L | gé' ﬂ%?}ﬁ cﬁg a pro%y %gcg g?qz'{t? aelpmﬁz- -cg\'%oxamlde
tiavigg the nmferlanccb wpdificatipn Bytwhich i6 phBraBten&edSby & paWderSX-P4Y diffraction

g i <:sheflhos 2189, 0 B Ot B A 85 Soe a9n 280

ar boxam de haV| ng the reference nodification B, which

b er, ct I on
o WS BIE A I8 Ayl B L AR s oppoamic
ha\zmg th®. retgredcetfpdiicidon A whithAs characterlsed by a powder X-ray diffraction

diagram with d-spacings at 12.6, 8.8, 7.5, 6,28, 5.24, 4.93 3.84, 3.74, 3.42 A.

9. A crystal form of (S)-10,11-dihydro-10-hydroxy-5H-dibenz[b,flazepine-5-carboxamide
having the reference modification B, which is characterised by a powder X-ray diffraction
diagram with d-spacings at 8.9, 7.8, 6.8, 6.3, 5.59, 4.13, 3.90, 3.69, 3.29, 2.60 A.

10. An anhydrous crystal form of (R)- or (S)-10,1 1-dihydro-10-hydroxy-5H-
dibenz[b,flazepine-5-carboxamide, which is characterised by a melting enthalpy of
between 122 J/g and 136 J/g.

11. The crystal form of (R)-10,11-dihydro-1 0-hydroxy-5H-dibenz[b,flazepine-5-carboxamide
having the reference modification B according to claim 7 comprising less than 5 % of
modification A.

12. The crystal form of (S)-10,11-dihydro-10-hydroxy-5H-dibenzb,flazepine-5-carboxamide
having the reference modification B according to claim 9 comprising less than 5 % of
modification A.

13. A crystal modification of (S)-10,11-dihydro-10-hydroxy-5H-dibenz{b,flazepine-5-
carboxamide having a melting point between 193.0 and 197.0 °C.



10. An anhydrous crystal formof (R)- or
(S)-10, 11-di hydr o- 10- hydr oxy- 5H
wa@l2dwez(ib; f | azepi ne- 5- car boxam de, which is  PCI/EP2003/011034

characterised by a nelting ent haI py of between 122
J/g and 136 J/g. 11. The cry% formof (R-10,1
1- di hydr o- 10- hydr oxy- 5H di behz[ b, f] azepi ne- 5- car boxami
de having the reference nodification B according to
claim7 conprising less than 5 % of nodification A

14. A phariagegtiopd cerhpdsitiam vdfich comprises a crystal form according to at least one

R R S

_ according to cl a|m9 conprising |ess than 5 % of

15 MR LESLUB AyerPcles i) i 4008 o lriferng o
desage ahtDdd -dimdrmrg O-dnydoixy-Shiedipenzl, flazepinecihcdrb8xdnida dccording to
&lﬁZasq og'e oY\Q ﬁ'{? <9 :l%%gvlﬁtih gﬁ#: %%ng'/tl%%r(@ aid d%%a&e émarm-

rmaceutica
bloommwmmladraqgwmg sa0h fresiptenbne of cI ains 6 to 13
together with a pharmaceutically acceptable carrier.
15. Method of treating a warm bl ooded ani mal suffering
16. Useaohaepystaldosm lagcarding o st leastropeaf cliosado 3 inlibe trbdtment of

ro-1
#L%‘?oxy 5H di benz[ b, f] azepi ne- 5- car boxam de
according to at least one of clains 6 to 13 which is

f
17. Rl A AP ol 13 40915y el 55938, BRI B!
tarboxasmide laqq:cngmgcbo atlehgiaoe o olainog 6 ¢d 43 incthé prasiutBon of

éﬁh‘?m‘éfz?@%?%p?%fiﬂrgsg ierg_%%W'a ArfstalMfSfin Of thd 5LsTh¥Ed Fhth one or

ormo
moteyehassoacemicalhbacceptaple cardgrsne- 5- car boxani de
according to at least one of clainms 6 to 13 in the
producti on of pharmaceutical preparations, whereby a
18. Acprpsesd fof trerpreparativrsoft (Adeori (8)- r‘tﬂxédithdtdﬂ@hgdroxy-SHBr e

R e e S R L L N e

(a) (R)- IW(ﬁ)ol@Tl BHhYdIIOb‘éhIZ)[vaXy]-ﬁi-dmene[bﬁlaceplb@ﬁmbmam arg prepared
&J&\Sﬁ{/ rgé tg‘j % bFBcBes Bt dloldy drldst cfimé 2o 4 1& thd enantioselective
RroHyeionof asiamtiobed of tormbladepirie, &t ar boxani de are

b) t%&@ﬁ@?ﬁgrd%ﬁ?@ﬁaﬂﬁr@%&%?ﬂ%@&% | OSZC?:(%%[n%UQgran afi8ph8IE form, is

subjected to phase equilibration in a suitable solvent.

19. A process for the preparation of (R)- or (S)-10,11-dihydro-10-hydroxy-5H-
dibenz[b,flazepine-5-carboxamide having crystal form B, wherein

(a) (R)- or (S)-10,11-dihydro-10-hydroxy-5H-dibenz[b,flazepine-5-carboxamide are prepared
according to a process according to any one of claims 2 to 4 for the enantioselective
production of a compound of formula I'a or 'b, and

(b) the obtained product having crystal modification A or being in from amorphous form, is
solved in a suitable solvent and a crystal of (R)- or (S)-10,11-dihydro-10-hydroxy-5H-
dibenz[b,flazepine-5-carboxamide, respectively, having crystal modification B is added.



production of a conpound of fornula |'"a or Pb, and (b)
t he obt ai ned product having crystal nodification A or
wheing3ilss f rom anor phous form is subjected tPCPERRE3/011034
equilibration in a suitable solvent. 19. A process for
the preparation of (R)- or
(S)- 10, 11- di hydr o- 10- hydr oxy-381
di benz[ b, f] azepi ne-5- carboxam de having crystal form
B, wherein (a) (R- or (S)-1 0, 11 -dihydro-1
20. B-pigehssgr-thetptipaeatiohtof {R)aoe (B)At0, Bt-dihydroxidahydieoxgr 3H-

R eelinp 3 CHr i B8 B3 TR v (A e 1011

(ﬂlhyai_rQ:d)@‘bwmdyﬁﬂ-Cﬁbn'rmh,ﬁaZebHDedr‘lf-cﬁboxafn_ﬁde bbying 2@stal modification A
0 V Gcrysit i cat i,on r .
T AT CR A X .

solvealat and a crystal of (R - or (S)-1 0,11 -di hydro-1

0- hydr oxy-5H di benz[ b, f] azepi ne- 5- car boxam de,

respectively, having crystal nodification B is added.
21. Apro@es fa3hd SepRETioaRR ()3 b0 (F)ORY1 1-did Pdradd 0-HydpoxgBis s

@en&@?ﬁ#‘éﬁnﬁ%{%&%@%ﬁﬁ@% E%\Qt}g?érﬁtal form B, wherein (R)- or (S)-10,11-

diitydrez | &:hydraxye pHlibebzfbefldrepmeisdearbaxdntige havisg elystabmduification A

Eekn (R) - () - - .. .

G BB P B orp Rustanlr e 3A0p v 3 auleple polent anda enptatef (- or

169071 & 1 -clihydtaat O-hyxdtoky-Gld iibemz]h, flazepineiSagarbaxafriidenrespectively,
i ' ed to phase equilibration in

g%h??%ﬁ%@%éﬁégﬁ&&k process for the preparation

of (R)- or (S)-10, 11-di hydro-1 0- hydroxy-5H

di benz[ b, f] azepi ne-5- carboxam de having crystal form

B, wherein (R - or (S)-10, 11-

di hydr o- 10- hydr oxy- 5H di benz[ b, f ] azepi ne- 5- car boxam de

having crystal nodification A or being in from

anor phous form is solved in a suitable solvent and a

crystal of (R)- or

(S)-10, 11-di hydr o- 10- hydr oxy- 5H di benz[ b, f] azepi ne-5-c¢

ar boxam de, respectively, having crystal nodification

B is added.



