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-1- NEW CRYSTALLINE COMPOUNDS The present invention relates to
the new crystalline compounds A of general formulal A Az A O'I N*X(N
yi-y3 N O N~_"05H (I) wherein Ar, A2, A3, X, Y', Y2 and Y3 are defined
as in claim 1, and which are present in the form of their physiologically
acceptable salts with acids, the acids being selected from the group B
comprising hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric
10 acid, benzenesulphonic acid, p-toluenesulphonic acid, maleic acid,
succinic acid, fumaric acid, D-(-)-tartaric acid, L-(+)-tartaric acid,
naphthalene-2- sulphongq@wmmﬁmmecéﬁﬁ@ﬂ*ﬂmmc acid, and
t hs, th nding solvates and hydrates thereof.
BACKGROUND TO THE INVENTION 15 TECHNICAL FIELD The present
[ I in

o e T L B0 ) X SRRl tormuta
particularly for the treatment of migraine. 20 PRIOR ART

@,

wherein A]', Az, AS , X, Y‘, V2 and Y° are defined as in claim 1, and which are present in
the form of their physiologically acceptable salts with acids, the acids being selected from
the group B comprising hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric
acid, benzenesulphonic acid, p-toluenesulphonic acid, maleic acid, succinic acid, fumaric
acid, D-(-)-tartaric acid, L-(+)-tartaric acid, naphthalene-2-sulphonic acid and naphthalene-

1,5-disulphonic acid, and the polymorphs, the corresponding solvates and hydrates thereof.
BACKGROUND TO THE INVENTION

TECHNICAL FIELD
The present invention relates to CGRP-antagonists which are in the form of stable

crystalline derivatives and are suitable for the treatment of headaches, particularly for the

treatment of migraine.

PRIOR ART

CGRP-antagonists have already been described in International Patent Applications
PCT/EPO97/04862, PCT/EP03/11762, PCT/EP(Q3/11763 and PCT/EP2005/003094, but not

their crystalline forms.
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DETAILED DESCRIPTION OF THE INVENTION The pharmacologically
valuable properties of the compounds according to the invention form the
basic prerequisite for the effective use of the compound as a
pharmaceutical 5 composition. However, an active substance must also
comply with other requirements in order to be able to be used as a
medicament. These parameters are to a1§rge extent connected with the

fhereto, examp e I I RL BRI MO TbA R oY O 4T 0 the
starting substance under different ambient conditions, stability in the
rep ration harmac trcal formulation aHd stabilit

f th
Qtﬁg%}%gp@% n‘gagfagpfg 2 t@a??fpgﬁ SRCFADS 1o the invention

ph"ail‘rm&ﬁﬂbﬁﬁ@bﬁ@ﬂqﬁl&m@ﬁiaﬂ&&:ﬁf&eﬁﬂ@@@@ﬁﬂﬁet&tﬁnp&ﬁfmc‘eepﬁtﬁ&iaceuﬁcai
ould therefore have high stability, WhICh sha Iso be

com SItIOnS
TR by A B A NAP BT TR OAF B AL P e reuirements

abs@wtelyeeaslenaaietas‘ea reveatitamuse Qﬁﬁb@pmﬁﬁ@t&t@&k@ﬁﬂm@%ﬁ@i&m
which coEﬁLarn [ %’ont thea tive Su%é’fhce itself, breakdown
prodtice 3’#&% oF BXAPIET &8&“&% SRS BR S ctive

substance found in the pharmaceutical formulations might be less than

ied.. The abso of m0|sture reduces the content of
SR Ao SRS e S0 SSPOHE P s Rl efect of
cahsembmgrmhumake mfdw&eﬁeﬁnamammﬁeﬁ)@mcmmn@ witlfe@ourse of the

tendenc to absorb moisture .hav rotected fr moistyre durin
] L A oF S 5 s e ob P i gbsictons of the
drp@m"rmﬁﬁml’@m@&fﬂtmefﬂlﬁ plsaﬁfmmﬁﬁecbfrmmm @d&@ﬂﬂﬁcémaﬂdm @repare the

the take oisture ma ceutr al ctr
s o R R PO E o ve
exg%add@ita&ﬁ Wﬁeﬂdﬁﬁﬁﬁmtrhﬁhlrbbﬁﬂ&gtplf@teﬁﬁeﬂﬂﬁoI‘i}TimmSMJEehneajﬂyssennal 10

Wa Pref rabI herefore, a armaceutlcall ac esubstan should
VRS *h‘ﬂ %ré’bar?%”t tﬁ%“tlryéré?‘ﬁ%c%é‘?ﬁ%&éﬁ%‘h Bian & iir’\%’n o the active

SLdnﬁiﬁEm&: mwifpbr@a}aﬁmmmemmdherblﬂ“ dotiveasipbstancadonientd eontent of
pre&lv\rg g%‘s’t%p}gr é%naaqg %get%gla gt%ef H{HE %r@é%lgl arg}gtl);% tlgsgﬁgi?bspeciﬁed.

ymorp ISm of an active s 4KCE prése
are different polymorphic modlflcatlons of an active substance, care must

efth 0 to 1rc]>1siuor nF h%&&hg reduse %fx ””c])g oy écgtli%?agéép caﬁu%% favrécseubstance as a
doed” no RATGein the pharmaceutca FS% fis o
result of the mcreased weight caused by the uptake of water. Pharmaceutical compositions
with a tendency to absorb moisture have to be protected from moisture during storage, e.g.
by the addition of suitable drying agents or by storing the drug in an environment where it
is protected from moisture. In addition, the uptake of moisture may reduce the content of
pharmaceutically active substance during manufacture if the pharmaceutical substance is

exposed to the environment without being protected from moisture in any way. Preferably,

therefore, a pharmaceutically active substance should be only slightly hygroscopic.

As the crystal modification of an active substance is important to the reproducible active
substance content of a preparation, there is a need to clarify as far as possible any existing
polymorphism of an active substance present in crystalline form. If there are different

polymorphic modifications of an active substance, care must be taken to ensure that the
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later produced from it. Otherwise, this could have a harmful effect on the
reproducible potency of the drug. Against this background active

substances characterised by low polymorphism are preferred. 5 Another

criterion which may be of exceptional importance under certain

circumstances depending on the choice of formulation or the choice of
manufacturing process for the formulatior’is the solubility of the active
substance. Iff har ceutl al solutions are pre ared (e.

n?uglgns?el i efs%aé% 1a % rgzc e su%gta%jnc% ({J)n % gléﬂ“nﬁli}reparaﬁon
sdhﬂhi@mdpm&fmmglm@mmabiﬁ sohiéEfnts\zdtaihaa{sﬁmef‘geﬁrmm}tamﬁmdumble

hi to be tak t the.active subst hould
SURERS ORI T SO ST L BEt O R T HORIgY o

-p@mﬂm@m@hﬁmlhﬂq&t@f&r&dbstance which not only is characterised by high

pharmacological potency but also satisfies the 15 above-mentioned
physicochemical requirements as far as possible. Surprisingly it has now
beiamfbwtditbta%mmhehmm bﬂﬂmbﬁafmimmm% iaqivsﬁddmy ﬂ?ﬁeﬁb}tﬁﬁ:ﬁ'm RECUmstances

e}g nds ac or |n |nv nnon 2,[ Inaflrst %a resent
inVeRtio &

lllnl%?é]tes tO e compoun IODf(%F] 8%0% rmu § PI‘OCGSS for the

Wlﬁmemmodemﬁtescaubrlﬁﬂaf ﬂ@%t@edﬁ@étah&ie 25 AR tengliep bt ccutical

or - C2H5 A3d tes r.H X tes CH
oA ORI o P 3 i gl shoa
I\E(L@ﬁtﬁacrﬁbf-@aluﬁlandphhﬂﬂ@mqb@aec&pt&hﬁlﬁsfﬂmmf theiralso very important for

Physislogicall accepiable salis ) aeid, e, acids beRALARICER IO soube

comprlsmg oric acl omic acl

The problem of the present invention is to provide a pharmaceutically active substance
which not only is characterised by high pharmacological potency but also satisfies the

above-mentioned physicochemical requirements as far as possible.

Surprisingly it has now been found that the problem stated above is solved by the

crystalline compounds according to the invention.

In a first aspect the present invention relates to the compounds of the above general

formula I wherein

A" denotes Br, -CH;, -CF; or -CyHs,
Al denotes -NH,, -OH or —~CsHs,

A3 denotes Br, Cl, -CH; or H,

X denotes -CH,, -NH or O,

V' denotes N or CH,
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sulphuric acid, phosphoric acid, benzenesulphonic acid,
p-toluenesulphonic acid, maleic acid, succinic acid, fumaric acid,
D-(-)-tartaric acid, L-(+)-tartaric acid, 10 naphthalene-2-sulphonic acid and
naphthalene-1,5-disulphonic acid, and the polymorphs, the corresponding
solvates and hydrates thereof. In a second aspect the present invention
relates to the new crystalline CGRP antagéﬁists A of general formula I,
which are selected from among 15 Number Structural formula (1) B* NH,
rN N~H Ipl N " N~ Nk--0 CJ' (2) F,CH, a INON N\:~~,chS NilVi 0 -5-
Nurhber Stnoatutabfobubed(3) | H,C OH CH, N~O Il N~N~~O N O n-/1-0
H (4) KC OH fCH, NIO N/_-O '

\'& denotes ~CH,, -N{CH3) or -O-,

and which are present in the form of their physiologically acceptable salts with acids, the
acids being selected from the group B comprising hydrochloric acid, hydrobromic acid,
sulphuric acid, phosphoric acid, benzenesulphonic acid, p-toluenesulphonic acid, maieic
acid, succinic acid, fumaric acid, D-(-)-tartaric acid, L-(+)-tartaric acid,
naphthalene-2-sulphonic acid and naphthalene-1,5-disuiphonic acid, and the polymorphs,

the corresponding solvates and hydrates thereof,

In a second aspect the present invention relates to the new crystalline CGRP antagonists A

of general formula I, which are selected from among

Number Structural formula

(1) B? NH,

(2) s NH




6~m Cl ~N lllf ~N~% NCH, N O Nfip H (6) H,CH r~ ON~NN,CHO A
NHCH NUJO N/L-C CJ7H and which are present in-the form of their
physiologically acceptable salts with acids B which are selected from
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
benzenesulphonic acid, p-toluenesulphonic acid, maleic acid, succinic
acid, fumaric 5 acid, D-(-)-tartaric acid, L-(})-tartaric acid,
naphthalene-2-sulphonic.acid-and-naphthalene--1.5-disulphonic-acid-s
well ag thaygalysaorphs, the correspondigg-getuaigSaxashydrates. Further
aspects-of-the presentinvention-relate-to-the-following-compounds:—6-{a)

1-[4-amino-3X-dibrc mo-N-[[4-(2,3,4,5-tetrahydro-Z(%)-axo-l,B-benzod_iaz

epin 34yl)-1-piperidinyl] carbonyl]-D-phenylalanyl]-4

-piperidinyl)-piperidine p- toluenesulphonate, 5 {Ib). :
1-[4-amino-3,5-dibrg mo-N-[[4-(2,3,4,5-tetnﬁ 52&:]' F)-axonl 3:benzodiaz
epin- 3+yl)-1-piperidinyl] N o e
carbonyl]-D-phenylajlanyl]-4-(1-pipgﬁ,&-@iperidine- benzenesulphonate,
(le) H

1-[4-ar linu-3,5-u'i'u|Lrl|U-|‘\i-[[4-(2,3,4,5-tetrdhydru-2&iH)-Uxu-l,S-benzodiaz
epin- 4) oM

o i

(5) | ;

&
N
O M TN o,
TE@ O
NAD

CH,

CH,

ONN@N%O
C

H

(6) ' HOC; Ha?

/O JLH/ITN\://\\N/WNfCHa
N

A

and which are present in the form of their physiologically acceptable salts with acids B

which are selected from hydrochloric acid, hydrobromic acid, sulphuric acid, phesphoric
acid, benzenesulphonic acid, p-toluenesulphonic acid, maleic acid, succinic acid, fumaric
acid, D-{-)-tartaric acid, L-(+)-tartaric acid, naphthalene-2-sulphonic acid and naphthalene-

1,5-disulphonic acid as well as the polymorphs, the corresponding solvates and hydrates.

Further aspects of the present invention relate to the following compounds:
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10 3-yl)-1-piperidinyl]carbonyl]-D-phenylalanyl]-4-(1-piperidinyl)-piperidine-
maleate, (2a)
(R)-1-(4-amino-3-ehloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-
[-yl)- piperidin-I -yl]-2-oxo-ethyl

4-(2-oxo0-1,2,4,5-tetrahydro-1,3- benzodlazgpln -3-yl)- 15 piperidine- |
-carboxylate dimaleate, (2b)

@?)- [-)(I?)g} %R e%lgor(% ?ot{%%uﬁr ﬁw%ﬁhyh%e{g;éﬂy&[é éf‘l%egg%l Pbo gé%%bralazepm-
4-(2- 0X031y]3~4 5Lpeméh¥d]M®bﬁfﬁﬂd1@Zﬁplﬂ931ylﬁ)-(l-pxperldmy})—plpendine—p-
plperldlntgll carl (?xl;(]latq hydrobromide, -20 (2c)

(R)-1-(4-amino- 0r6-5- -trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-
1-yl)- piperidin-1-yl]-2-oxo-ethyl

Mgpo o e tet;’%hx%f 8megga§ga z0dipzepin: 3 PRSHANG: | 3benzodiazepin-

drobromi
(R)-1-(4- ﬁm%bﬁwh@wﬂeﬁﬂﬂwﬁFﬁbkbhdﬂlyéﬂmm%f(ﬂ(g}msﬂwybfpm&
1-yl)- plgjerldln 1\21 2 -0X0- ethyl
4-(2-0x0- fnf ZP%S (ffo 1,3-benzodiazepin-3-yl)-
plperldlne -1- carboxylate hydrochloride, (2e)
-1-(4-ar 03el S-triflu |5 [4- iper enin-
)ill) 930 %@% RhG ﬁﬁ] %bo%a!) fm@%‘ﬂ“é’ eyl PR 8Z iiazepin

4 -(2-0x03ty2)4, Pimtralhyylioath8rybinRodierglnlad - (1 -piperidinyl)-piperidine-
plperldlne I c&rboxylate difumarate, -7- (2f)

- (R)-1-(4- amino-3-chloro-5- -trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-

15

20

25

30

1-yl) plperldln -1-yl]-2-oxo-ethyl
égaﬁ dln((-)- 1= é E%yfg }ﬁd%}%fg ? %Qﬁgg'%%%@laoggzyl) <2-[4-{4- methyl piperazin-1-yl}-

ca boxy ate disuceinate
4 -(2-oxofiiRiAdB traRy droe Bt enizbdisré pirt-3-{8)rpipdrivihé-hemtbrytatn-3-v)-

e (R)- 1- Q:
-chloro- 5%?Pﬁﬁ]g?ér§e%ﬁr?%g I%t;?l)c}%ndlf (34 methyl- plperazm -1-yD)-

piperidin-I-yl]-2-oxo-ethyl sulphate, 10 (3a)

A S R e R i 1-y1)-

-2-[4-(4-morpholinyl) erldlnyl 2-oxoet
1- plpendn]?@c@nboixyﬁhﬁeqmwbﬂ(ﬁﬁm exo-1,2,4,5-tetrahydro-1 3—benzod1azepm -3eyl)-

piperidine-1-carboxylate hydrobromide,

(2¢)  (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl}-
piperidin-1-y1}-2-oxo-ethyl 4-(2-ox0-1 ,2,4,5~tetrahydro- I,3-benzodiazepin-3-yl)-
pipentdine-!-carboxylate dihydrobromide,

(2d) (R)-1-(4-aming-3-chloro-5-triftuoromethyl-benzyl)-2-{4-(4-methyl-piperazin-1-yl})-
piperidin-1-y1}-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-
piperidine- 1 -carboxylate hydrochloride,

(2e)  (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl]-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidine-1-carboxylate difumarate,



(3b)

4-(1,2,4,5-tetrahydro-2-oxo-3H-1.,3-benzodiazepin-3-yl)-(1R)-1-[(4-hydrox
y-3,5- 15

dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl 1-
piperidinecarboxylate hydrochloride, (3c)
4-(1,2,4,5-tetrahydro-2-oxo-3H-1,3-benzodiazepin-3-yl)-(1R)-1-[(4-hydroxy

-3,5- dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl

1 20 piperidinecarboxylate phosphate, (3d)

4-(3£R.4, @a@ett@aﬁﬁ(ﬁr@pm&aﬁ%@ﬁwm%ﬁmeﬁw)zq& ﬂrxﬁ@lhwgfﬁé%zm 1-y1)-
-3,5- dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1- plperldln ]%% oxaethyl

1- piperi@RELAGA s PIRARY-4- G ik oy B and, 2eepaagiazepin-3-y1)-

4-(1,2,4 Siteauoro-2ipse1kdiddengediazepin-3-y))-(LR)-1-{(4-hydroxy
-3,5- dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl
1- piperidinecarboxylate (2S,3S)-2;3-dihydroxybutanedioate, -8- (4a)

(Rirdy (4-hydrexy-BHaciae i henz s nenoxer-t ﬂrﬁt@tgawgsmfﬁ@a4cmmxylate (R)-
piperazin-I- Xl] ethyl 4-(2-oxo-1,2.4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

plperldlné {4 CQVHBQﬁa‘f ]m&%ug?mthy -benzyl)-2-14-(4-methyl-piperazin-1-y1)-

(R)-1-(4-pysdraay-3. Sroimsibhwkibe Rayhh a0 xo-2-[4-(tetrahydropyran-4-yl)-
piperazin-1-yl]-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
~ piperidine-I-carboxylate sulphate, (5a)

10 (513%3(4 aminpA3schieiryarbifiusranethyl-benzdlateidn4-nehylpipeiagiarbxy-3, 5-

piperidin-Cilw-%mtﬁz!598@%2{%;%:Eéréﬁrwarahf}@ﬂéﬁzamaz@ﬁmlﬁwﬁﬁ?ﬂaﬁ I-
din-I- yl]-bifanant4rdioneshysvastyaridetpentahydrate, (Sb)
(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-piperazin-

l-yl)-

pipssdin-d-yh4:[d162-axanb. 2 4hotetrahgdientodibesradiag ppir By Pipekoxy-3,5-
din-I- 15 él] -butane- 1,4- dloneér S,35)-2,3 dlhydroxybutanedloate (5¢)

18 (S)-2-(4-AHIRCARORT BT oo ety LA Y- | R tReR R A-AipaeaTmL 1-

l-yl)-  piperidinecarboxylate hydrochioride,
piperidin-I-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-y1)-piper
idin-I- yl]-butane-I,4-dione-hydrobromide-pentahydrate,

(3e¢)  4-(1,2,4,5-tetrahydro-2-ox0-3/7-1,3-benzodiazepin-3-yi}-(1 R)-1-[(4-hydroxy-3,5-
dimethylphenylmethylj-2-[4-(4-morpholinyl}- 1 -piperidinylj-2-oxoethyl 1-

20 piperidinecarboxvlate phosphate,

(3d) 4-(1,2,4,5-tetrahydro-2-0x0-3/-1,3-benzodiazepin-3-yl}-(1 R)-1-[(4-hydroxy-3,5-
dmmethylphenyl)methyl]-2-{4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl 1-
piperidinecarboxylate (2R,3R)-2,3-dihydroxybutanedioate,

25

(3e)  4-(1,2,4,5-tetrahydro-2-0x0-3/-1,3-benzodiazepin-3-y1)-(1R)-1-[(4-hydroxy-3,5-

dimethylphenyl)methyl}-2-{4-(4-morpholinyl)-1-piperidiny!i-2-oxoethyl 1-
. piperidinecarboxylate (25,35)-2,3-dihydroxybutanedioate,
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20 (6a)
4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-l-carboxylic
acid-
{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-o0
xo- ethyl } -amide-dimaleate, 25 (6b)
4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiaz&pin-3-yl)-piperidin-I-carboxylic
acid- ,

{(RL- (3 Bididthprieryh Samecbspribériz il sipdaen i 2 0)-

xo- ethylipsridepitelienssulnhanats, 6€¥-tetrahydro-1,3-benzodiazepin-3-yl)-
4-(2-ox0-1,2,4,5-tetrahydro-1,3-henzodiazepin-3-yl)-piperidine-I-carboxylic
acid- 30 piperidine-1-carboxylate fumarate,

{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-o
XO- ethyla-amide-benzenesuil?honate -9-
¥

(éd

B e R T A T DR T S v e o
c acid piperazin-1-yl]-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-
{(R)-I-(3,4-diethyl-benzyl)-2-[4-(I-methyl-piperidin-4-yl)-piperazin-I-yl]-2-oxo
- ethyl}- e IFHRGT S el onate and s (6e)
4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-i-carboxylic
acid- . . : :
{(REL- (Al gy e sRefidenarn  gisétanmbeyppegein-1-yl)-
xo- ethyldmasmiie-naphibpignaRosuipacnaies ithe pobsmemhsselvaBsiperidin-1-
and hydrates thereof. The compoynds according to the invention are
characte}'@éﬁlﬁﬁ%lhf@ﬂ’%%egpé@%%ﬂ‘a P RRREESive very easily in
physiologically acceptable solvents. 15 The crystalline salts are in each
case characterised by a characteristic melting point, which has been. . _
A inei By DI SERrRD ETBAEY S0, ARy Piperazin 1)
means obifag @Aseitemperatuse ar Peakehakindurn  Rarkingdiat@pin-3-yl)-piperidin-1-
10C/min). The values for the _individual pounds listed in Table 1 were

"Iégf’ % d;%ﬁ’?able 1:

determind BLIARFE SR hank by PXYBIERS

Melting points of the crystalline salts according to the invention Number
melti oint TEmp, : : .
?Sc?g p(S)~2-(4~anQ1n0_—3 -chioro-5-trifluoromethyl-benzyl)-1-{4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl1-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-

vi}-butane-1,4-dione-hydrobromide-pentahydrate,

(6a) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic acid-
{{(R)-1-(3,4-diethyl-benzyl)-2-[ 4-(1-methyl-piperidin-4-yl}-piperazin- 1 -yl]-2-0xo-

ethyl}-amide-dimaleate,

(6b)  4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic acid-
{(R)-1-(3 4-diethyl-benzyl)-2-[ 4-{1-methyl-piperidin-4-y1)-piperazin-1-yl}-2-oxo-

cthy!}-amide-p-toluenesulphonate,

(6c)  4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic acid-
{(R)-1-(3,4-diethyl-benzyl}-2-| 4-(1-methyl-piperidin-4-yl)-piperazin-1-yl}-2-oxo-

ethyl }-amide-benzenesulphonate,



[C] (la) 180 5 (onset) (I b) 183 5 (onset) (le) 191 5 (onset) (2a) 200 5

(onset) -10- Number melting point Tmp, [C] (2b) 238 5 (onset) (2c) 277

5 (onset) (2d) -- (2e) 218 5 (onset) (21) 133 5 (onset) (2g) 165 5

(peak) (3a) polymorph 1 186 5 (peak) polymorph 2 170 5 (peak) (3b)

polymorph 1 176 5 (peak) polymorph 2 174 5 (peak) (3c) 209 5 (peak)

(3d) 195 5 (onset) (3e) 175 5 (onset) ('4%) 222 5 (onset) (4b) 143 5

(peak) (5a) 136 5 (peak) (5b) 144 5 (peak) (Sc) - -11-

(6d) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic acid-
{(R)-1-(3,4-diethyl-benzyl}-2-[4-(1 -methyl-piperidin-4-yl)-piperazin-1-yl}-2-ox0- |
ethyl}-amide-naphthalene-1 ,SK—disulphonate and

{(6e)  4-(2-ox0-1,2.4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-carboxylic acid-
{(R)-1-(3,4-dicthyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl}-2-0x0-
ethyl }-amide-naphthalene-2-sutphonate,

the polymorphs, solvates and hydrates thereof,

The compounds according to the invention are characterised by a high degree of stability

and dissolve very easily in physiologically acceptable solvents,

The crystalline salts are in each case characterised by a characteristic melting point, which
has been determined by Differential Scanning Calorimetry (DSC: evaluated by means of

" the onset temperature or peak maximum, heating rate: 10°C/min}. The values for the
individual compounds listed in Table 1 were determined using a DSC 821 made by Mettler

Toledo.

Table 1: Melting points of the crystalline salts according to the invention
Number melting point T,
[°Cl
(1a) 180 + 5 (onset)
(Ib) 183 + 5 (onset)
(1e) 191 £ 5 (onset)
(2a) 200 + 5 (onset)




Number melting point Tmp, foci (6a) 165 5 (onset) (6b) 142 5 (peak)
(6e) 199 5 (peak) (6d) 204 5 (peak) (6e) 172 5 (peak) In another
preferred aspect the present invention therefore relates to the crystalline
salts according to the invention, in each case characterised by their
characteristic melting point. 5 Another preferred aspect relates to the
crystalline compound (I a) charactensed By a meltlng point of Tmp. = 180

5C. Another prefer,
characterised by a
aspect relates to tf
melting point of Tn
crystalline compougad
200 5C. Another ¢
(2b), characterise

e crystalllne compound (le), characterised by a

referr@i)aspect

hv.a meltinan
Pya—neting-po

d_(Jb),
Tmp n@&&g‘ig}"ﬂi@mmher preferred

o the
oHImp, =
relates tqzt_hpmsy(ﬁadbt)e compo und

bint of T 1p,=238-5C. 20 Another

preferred aspect relates tQéhe crystalline comfpo_y@(@({r%@}) characterised by

a melting point of Tmp. =277 5C

mpoup(2e), characterised by.a melting point

ng;eierrpd asy

by a nmifing paint of Tmp,1 5133 &fetfnother preferred
I | (2g). d sed |

to the crystalline cg
=218 5C. 5 Anoth
(2f), characterised
aspect relates to th
melting point of T

=12- Another prpfprrpd aspectr lates

of Tmp.

ectrelates.to the Pryefnllinp co 1pound

p, = 168, 5C.

133 + 5 (onset)

(2g) 165 + 5 (peak)
(3a)

polymorph 1 186 5 {peak)

polymorph 2 170 + 5 (peak)
(3b)

polymorph 1 176 + 5 (peak)

polymorph 2 174 £ 5 (peak)
(3¢) 209 + 5 (peak)
(3d) 195 + 5 (onset)
(3e) 175 + 5 (onset)
(4a) 222 + 5 (onset)
(4b) 143 + 5 (peak)
(5a) 136 = 5 {peak)
(5b) 144 1 5 (peak)

(Se)




14

15

20

10 Another preferred aspect relates to the crystalline compound (3a),
polymorph 1), characterised by a melting point of Tmp. = 186 5C.
Another preferred aspect relates to the crystalline compound (3a),
polymorph 2), 15 characterised by a melting point of Tmp. = 170 5C.
Another preferred aspect relates to the cr¥stallrne compound (3b),
polymorph 1), characterised by a melting'point of Tmp. = 176 5C. 20
Another preferred aspectrelates-to-the f‘rysta!!:ne eompeuna-{3b);
polymorph 2), charactbiseskby a meltingpelahgfpbiap I5,174 5C
Another preferred aspect relates to the crystalline compound (3c),
characterised by a melting point df Tmp, = 209 BC] 25 Another preferred
aspect relates to the-erystattine-compeune(3d),characterised-by-4
melting point of Tmp. = 1(%) 5C. Another pret—“esrﬁeﬁl @spest relates to the
crystalline compouynd haracterised-by-a-wa o-content-e
between 1.8 and 2.2%. -aﬁaa)Anoth r preferredmsgnga@bates to the
crystalline compound{3e),-characterised by a melting-point-of Tmp. = 175
5C. 5 Another preferred gepect relates to the gsystajjiaggompound (4a),
characterised by a.melting point of T.pp. = - Another preferred

aspect relates to the cryS(t@JI]ne compound (4lp), elgaﬁ%ggrrsed by a
melting point of Tmp. = D Anather preferred aspect relates to

the crystalline compound;fgg), cha racterrsedﬂegagneégm point of Tmp. =
136 5C. Another preferred aspectirelates to the alline compound

(5b), characterised by a 15 melting point of T,,,p. = 144 5C. Another

E;ﬁl;%rr&ﬂew@eye%%&%%&&Ha%%yeﬂlr@@nﬁ%mEr%vérgr@@arég Hagtedsediine salts

according to the invention, in each case characterised by their characteristic melting point.

Another preferred aspect relates fo the crystalline compound (1a), characterised by a

melting point of Ty, = 180 £ 5°C.

Another preferred aspect relates to the crystalline compound (1b), characterised by a

melting point of Ty, = 183 £ 5°C.

Another preferred aspect relates to the crystalline compound (1¢), characterised by a

melting point of Ty, = 191 +5°C.

Another preferred aspect relates to the crystalline compound (2a), characterised by a

melting point of Ty, = 200 % 5°C.

Another preferred aspect relates to the crystalline compound (2b), characterised by a

melting point of Ty, = 238 £ 5°C.

Another preferred aspect relates to the crystalline compound (2¢), characterised by a

melting point of Ty, =277 £ 5°C.



10

16

20

25

30

melting point of Tmp. = 165 5'C. 20 Another preferred aspect relates to
the crystalline compound (6b), characterised. by a melting point of Tmp, =
142 5C. Another preferred aspect relates to the crystalline compound
(6¢), characterised by a melting point of Tmp. = 199 5C. 25 Another
preferred aspect relates to the crystalline compound (6d), characterised
by a melting point of Tmp_ =204 5C. Anbther preferred aspect relates to
the crystalline compound (6e), characterised by a 30 melting point of
Tmp, =172 5C. 14 The crystalline forms of the individual salts according

toAhetiry griferadarpdovesiigatedhmanstaliselyohybSuanay POwseracterised by a
diffraction. The diagrams obtained are shown in Figures 1 to 25. 5 The

fOMSHHRG PRAHAE Brro 8! Echtaira compilation of the data obtained in the

analyses carried out. -15- Table 2: X-ray powder reflections and
intensities (standardised) of compound (| a%, d (hicl) 20 intensity [A,] [] 1/10
[APGFPE TGRS 1856016 PGB RRRarPend B4, gigrpfpisedpy a

7Bk Osotht 608, 124871691, 12.79 7

Another preferred aspect relates to the crystalline compound (2g), characterised by a

melting point of Ty, = 165 = 5°C.

Another preferred aspect relates to the crystalline compound (3a), polymoiph 1),

characterised by a melting point of Ty = 186 £ 5°C,

Another preferred aspect relates to the crystalline compound (3a), polymorph 2),
characterised by a melting point of Ty = 170 &= 5°C.

Another preferred aspect relates to the crystalline compound (3b), polymorph 1),
~ characterised by a melting point of Ty =176 &5°C.

Another preferred aspect relates to the crystalline compound (3b), polymorph 2),
characterised by a melting point of Ty, = 174 £ 5°C.

Another preferred aspect relates to the crystalline compound (3¢), characterised by a

melting point of Ty, = 209 & 5°C,

Another preferred aspect relates to the crystalline compound (3d), characterised by a

melting point of Ty, = 195 £ 5°C.

Another preferred aspect relates to the crystalline compound (3d), characterised by a water

content of between 1.8 and 2.2%.
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25

30

6.46 13.69 16 6.08 14.56 29 5.4 16.39 11 5.1717.1311 4.8418.317
45619447 4519.735 4.3920.227 4.320,647 4132155 4.04
21.96 6 3.9222.647 3.8223.26 12 3.77 23.57 7 3.66 24.286 3.525.4
8 3.4425.855 3.3426.694 3.2327.583 3.17 28.124 3.06 29.14 6
3.0529.35 2.92 30.55 4 -16- Table 3: X-ray powder reflections and

intensities (standardised) of compound (t)2d (hkl) 20 intensity [Al [0] I/lo
[%] 17.6 5.02 100 12.29 7.18 30

Another preferred aspect relates to the crystalline compound (3e), characterised by a

melting point of Ty, = 175 £ 5°C.

Another preferred aspect relates to the crystalline compound (4a), characterised by a

melting point of Ty, =222 + 5°C.

Another preferred aspect relates to the crystalline compound (4b), characterised by a

melting point of Ty, = 143 + 5°C.

Another preferred aspect relates to the crystalline compound (5a), characterised by a

melting point of Ty, = 136 £ 5°C.

Another preferred aspect relates to the crystalline compound (5b), characterised by a

melting point of Ty = 144 + 5°C,

Another preferred aspect relates to the crystalline compound (6a), characterised by a

melting point of Ty, = 165 £ 5°C.

Another preferred aspect relates to the crystalline compound (6b), characterised by a

melting point of Tryp, = 142 £ 5°C.

Another preferred aspect relates to the crystalline compound (6¢), characterised by a

melting point of Ty, = 199 £ 5°C.

Another preferred aspect relates to the crystalline compound (6d), characterised by a

melting point of Ty, = 204 £ 5°C.

Another preferred aspect relates to the crystalline compound (6e), characterised by a

melting point of Ty =172 £ 5°C.



10.22 8.658 8.77 10.08 16 7.82 11.318 7.24 12.22 29 7.08 12.48 16
6.64 13.33 15 6.14 14.43 11 5,84 15.16 35 5.73 15.459 5.34 16.58 35
5.25 16.87 15 5.06 17.517 4.88 18.16 8 4.7 18.85 21 4.53 19.59 16
4.38 20.26 18 4.16 21.36 22 4.08 21.76 10 4.0222.12 9 3.96 22.42 14
3.9122.71 15 3.84 23.17 18 3.78 23.49 18 3.68 24.18 11 3.62 24.55 22
3.4325.92 11 3.4 26.18 1i 3.32 26.83 111417-

The crystalline forms of the individual saits according to the invention were investigated
more closely by X-ray powder diffraction. The diagrams obtained are shown in Figures 1

to 25.

The following Tables 2 to 26 contain a compilation of the data obtained in the analyses

carried out.



Table 4: X-ray powder reflections and intensities (standardised) of
compound (ic). d (hkl) 20 intensity [A] 101 1110 [%] 16.14 5.47 100 11.7
7.5532 9.888.949 9.589.22 11 8.5210.38 20 8.1210.89 29 7.82
11.314 7.6111.62 21 7.0412.56 14 6.3 14.06 35 6.15 14.39 11 5.82
15.223 5.7115.4919 5.6115.796 5.4 16.39 11 5.3116.7 11 5.24
16.91 15 5.04 17.58 52 4.94 17.93 14 4/P518.65 19 4.61 19.25 35

4'??1)%69 2511 25 %ﬁgyzp%bovﬁf%?ef? éggo%%zgdé}gte%é%}?esz st?a% a?di§é8§o%%ggp%§1nd (1a).
d (hkj) 20 intensity
[A] [°] /1o [%]
19.49 4.53 100
12.16 7.26 19
11.06 7.99 4
9.71 9.1 ¢
8.17 10.82 7
7.36 12.02 4
7.09 12.48 7
6.91 12.79 7
6.46 13.69 16
6.08 14.56 29
54 16.39 11
517 17.13 i1
4.84 18.31 7
4.56 19.44 7
4.5 19.73 5
4.39 20.22 7
4.3 20.64 7
4,13 21.5 5
4.04 21.96 6
3.92 22.64 7
382 23.26 12
3.77 23.57 7
3.66 2428 6
3.5 25.4 8
3.44 2585 5
3.34 26.69 4
3.23 27.58 3
3.17. 28.12 4
3.06 29.14 6
3.05 293 5
2.92 30.55 4




3.8 23.36 32 3.66 24.3 28 3.47 25.64 20 -18- Table 5: X-ray powder
reflections and intensities (standardised) of compound (2a). d (hkl) 20
intensity [A] [0] 1/10 [%] 9.97 8.86 43 7.92 11.16 71 7.62 11.61 37 6.99
12.66 10 5.65 15.67 40 5.57 15.9 48 5.45 16.25 100 5.33 16.6 70 5.29
16.7586 5.17 17.1564 4.9917.77 78 .4.83 18.3559 4.66 19.05 77
4.59 19.31 45 4.4519.92 82 4.27 20.78 B8- 4.1 21.63 35 4.02 22.07 32

3,96 22.44 32 3.82 23.25 22 3.6524.39 30 3.6 24.7 29
Table 3: X-ray powder reflections and intensities (standardised) of compound (1b).

d (hkb) 26 intensity
[A] I°] Vo [%]
17.6 5.02 100

12.29 7.18 30
10.22 8.65 8
8.77 - 10.08 16
7.82 11.31 &
7.24 12,22 29
7.08 12.48 16
6.64 13.33 15
6.14 14.43 11
5.84 15.16 35
5.73 15.45 9
5.34 16.5% 35

© 525 16.87 15
5.06 17.5 17
4.88 18.16 8
47 18.85 21
4,53 16.59 16
4.38 20.26 18
4.16 21.36 22
4.08 21.76 10
4.02 22.12 9
3.96 22.42 14
3.91 22,71 15
3.84 23.17 18
3.78 23,49 18
3.68 24.18 i1
3.62 24.55 22
3.43 25.92 11

34 26.18 11
3.32 26,83 i1




3.48 25.61 45 3.41 26.09 38 3.32 26.85 25 _19- Table 6: X-ray powder
reflections and intensities (standardised) of compound (2b). d (hkl) 20
intensity [A] [] 1/16 [%] 16.83 5.25 22 14.755.99 49 11.14 7.93 27 8.48
10.42 19 6.7413.13 25 6.42 13.79 25 5.9 15.02 50 5.67 15.61 64 5.57
15,952 5.2816.76 55 5.14 17.2514 4.8418.359 4.71 18.82 76 4.49
19.74 73 4.39 20.21 100 4.21 21.09 40-4708 21.75 50 3.97 22.36 58
3.922.78 30 3.77 23.56 82 3.71 23.9573 3.6 24.73 30

Table 4: X-ray powder reflections and intensities (standardised) of compound (1¢).
d (hki) 2 intensity
[A] [°] /1o [%]
16.14 5.47 100
11.7 7.55 32
9.88 8.94 9
9.58 922 11
8.52 10.38 20
8.12 10.89 29
7.82 11.3 14
7.61 11.62 21
7.04 12.56 14
6.3 14.06 35
6.15 14.39 11
5.82 15.2 23
5.71 15.49 19
5.61 15.79 6
5.4 16.39 11
5.31 16.7 11
5.24 16.91 15
5.04 17.58 52
4.94 17.93 14
4.75 18.65 19
4.61 19.25 35
4.55 19.51 25
443 20.04 34
427 2078 44
4.07 21.79 30
4.03 22.06 58
3.8 23.36 32
3.66 24.3 28
347 25.64 20



3.45 25.82 96 3.09 28.87 13 2.99 29.84 27 2.9 30.77 20 2.83 31.55 12
2.75 32.55 14 -20- Table 7: X-ray powder reflections and intensities
(standardised) of compound (2c). d (hki) 20 intensity [A] 101 I/lo [%)]
21.69, 4.07 50 14.516.08 10 12.67 6.97 14 7.69 11.5 22 6.78 13.04 8
6.28 14.19 5.81 15.23 89 5.57 15.91 23 5.37 16.5 24 5.25 16.89 37
4.98 17.81 37 4.741.8.7 73 4.63 1916 9% 4.51 19.65 39 4.42 20.08 32
4.3 %0.66 25 4,1521.42 100 4.0521.92 23 3.922.81 34

Table 5: X-ray powder reflections and intensities (standardised) of compound (2a)}.
d (hkl) 26 intensity
[A] [°} 1710 [%]
5,97 8.86 43
7.92 11.16 71
7.62 11.61 37
6.99 12.66 10
5.65 15.67 40
5.57 15.9 48
5.45 16.25 100
5.33 16.6 70
5.29 16.75 86
517 17.15 64
4.99 1777 78
4.83 18.35 59
4.66 19.05 77
4,59 1931 45
4.45 19.92 82
427 20.78 53
4.1 21.63 33
4.02 22.07 32
3.96 22.44 32
3.82 23.25 22
3.65 24.39 30
3.6 24.7 29
3.48 25.61 45
3.41 26.09 38
3.32 26.85 25




3.8423.1221 3.7823.51 72 3.57 24.920 3.51 25.33 12 3.43 25.98 18

3.36 26.49 16 3.2527.44 30 3.19 27.98 38 3.03 29.49 21 2.95 30.23 19
2.930.84 12 2.86 31.3 37 -21 Table 8: X-ray powder reflections and

intensities (standardised) of compound (2d). d (hkl) 2 O intensity [A] [01

lllo [%] 14.06 6.28 11 7.59 11.65 31 6.7 13.21 16 6.16 14.37 13 5.78

15.31 100 5.59 15.83 n44 5.36 16.53 5:2%17.01 4.95 17.91 4.69 18.89

4.59 19.31 4.12 21.55 55 3.86 23.01 21 3.7323.82 39 3.4 26.18 10 3.17
283819 3 29 FAAPETIHIECGestivny PRI IiRRGRS A sAeH SitRgound (2b).

(standardised) of compound (2e).

d (hkl) 260 intensity
[A] [°] o [%]
16.83 525 22
14,75 5.99 49
11.14 7.93 27
8.48 10.42 19
6.74 13.13 25
6.42 13.79 25
59 15.02 50
5.67 15.61 64
5.57 15.9 52
5.28 16.76 55
5.14 17.25 14
4.84 18.3 59
4.71 18.82 76
4,49 19.74 73
439 20.21 100
421 21.09 40
408 21.75 50
3.97 22.36 58
3.9 22.78 30
3.77 23.56 82
3.71 23.95 73
3.6 24.73 30
3.45 25.82 96
3.09 28.87 13
2.99 29.84 27
2.9 30.77 20
2.83 31.55 12
2.75 132,55 14




d (hkl) 20 intensity [A] [) 1/10 [%J 8.16 10.83 100 6.29 14.07 57 6.08
14.5530 5.2117.01 81 4.91 18.06 50 4.63 19.13 52 4.37 20.32 71
4.0721.846 3.7223.8951 3.426.18 26 _22_ Table 10: X-ray powder
reflections and intensities (standardised) of compound (2f). d (hkl) 2 O
intensity [A] 101 I/lo [%] 20.65 4.28 9 8.76 10,09 10 8.18 10.81 58 7.44
11.89 11 6.46 13.7 55 6.21 14.26 18 5.9285 12 5.53 16 20 5.39 16.44
15 5.26 16.83 100 5.18 17.11 66 5.0117.7 40 4.61 19.23.63

Table 7: X-ray powder reflections and intensities (standardised) of compound (2¢).
d (hkl) 16 intensity
[A] [°] 1o [%]
21.69. 4.07 50
14.51 6.08 10
12.67 6.97 14
7.69 11.5 22
6.78 13.04 8
6.28 14.1 9
5.81 15.23 &9
5.57 15.91 23
537 16.5 24
5.25 16.89 37
4,98 17.81 37
4.74 18.7 73
4.63 19.16 99
4,51 19.65 39
4.42 20.08 32
4.3 20.66 25
4.15 21.42 100
4.05 21.92 23
3.9 22.81 34
3.84 23.12 21
3.78 23.51 72
3.57 C 249 20
3.51 25.33 12
3.43 25.98 18
3.36 26.49 _ 16
3.25 27,44 30
3.19 27.98 38
3.03 29.49 21
2.95 30.23 19
2.9 30.84 12
2.86 31.3 37




5

4.46 19.89 12 4.32 20.5355 4.0921.7 34 3.922.817 3.7523.71 33
3.6624.3115 3.5724.914 3.4126.12 14 2.77 32.317 a Table 11:
X-ray powder reflections and intensities (standardised) of compound (2g).
d (hkl) 20 intensity [~.] [01 I/lo 1%] 14.81 5.96 13 11.81 7.48 10 10.27
8.6 24 9.679.1429 7.251121 14 5.98 14.81 39 5.78 15.33 49 5.37
16.5 61 -23- d (hkl) 2 0 intensity [A] [] FI6 3] 5.1 17.36 27 4.72 18.77 33

X-ray powder rellections and mtensities (standardised) of compound {2d).

: 4%2140%08?4 100,,4.02 22.07 1 El 3.34 26,69 17.3.01 29.61.13

d (hkl) 20 intensity
[A] 1°] Ilo {%)
14.06 6.28 i1
7.59 11.65 31
6.7 13.21 16
6.16 i4.37 i3
5.78 15.31 100
5.59 15.83 26
5.36 16.53 22
5.21 17.01 24
4.95 17.91 31
4.69 18.89 44
4.59 19.31 52
4.12 21.55 55
3.86 . 23.01 21
3.73 23.82 39
34 26.18 10
3.17 28.15 14
3 29.74 11
Table 9: X-ray powder reflections and intensities (standardised) of compound (Ze).
d (hkb) 2@ intensity
[A] o] o [%]
8.16 10.83 100
6.29 14.07 57
6.08 14.55 30
5.21 17.01 81
451 18.06 50
4.63 19.13 52
4.37 20.32 71
4.07 21.8 46
3.72 23.89 51
3.4 26.18 26
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Table 12a: X-ray powder reflections and intensities (standardised) of
compound (3a) - polyrnorph 1 d (hkl) 20 intensity IM 101 1/10 [%] 12.33
7.16 29 9.739.08 11 8.37 10.56 18 7.68 11.52 97 6.73 13.14 32 6,18
14.32 56 5.81 15.23 73 5.27 16.82 41 4.82 18.41 28 4.66 19.05 100
4.1821.2546 4.06 21.8955 3.81 23.3340 3.71 23.97 35 3.61 24.62 42
3.46 25.70 41 3.27 27.21 18 3.09 28.86 34 2.87 31.18 9 5 -24- Table

12b; X-ray powder reflections and intensities (standardised) of compound
Gk 5 d

nd i
moroh 34 ng e5 5] ?8Hgﬂ§ a owmgeﬁl ﬁtandar ised) of compound (2f).
d (hkl) 26 intensity
[A] I°] Vio [%]
20.65 428 9
8.76 10.09 10
8.18 10.81 58
7.44 11.89 11
6.46 13.7 55
6.21 14.26 18
59 15 12
5.53 16 20
5.39 16.44 15
5.26 16.83 100
5.18 17.11 66
301 17.7 40
4.61 19.23 63
446 19.89 12
432 20,53 55
4.0% 21.7 34
3.9 22.8 17
375 23.71 33
3.66 24,31 15
3.57 24.9 14
3.41 26.12 14
2.77 32.3 17
Table 11: X-ray powder reflections and intensities (standardised) of compound (2g).
d (hid) AL intensity
[A] [°] Vo {%]
14.81 5.96 13
11.81 7.48 10
10.27 8.6 24
9.67 9.14 29
7.25 12.21 14
598 1481 39
5.78 15.33 49
5.37 16.5 61




25.993.4054 12.846.8849 9.699.12 15 8.59 10.28 25 7.73 11.44 100
7.10 12.46 65 6.41 13.81 41 6.05 14.64 60 5.89 15.04 87 5.62 15.77 20
5.37 16.49 18 5.1417.25 15 4.84 18.30 46 4.61 19.25 27 4.42 20.09 45
4.28 20.76 67 3.92 22.69 60 3.67 24.25 24 3.56 24.97 30 3.29 27.05 20
3.2327.57 23 3.1328.49 17 2.84 31.46 19 5 Table 13a: X-ray powder

reflections and intensities (standardised) & compound (3b) - polymorph 1.
d (hkl) 20 intensity [Alf01-1/101%]-12.47.7.08-10--8.3110.64 39

d (hk]) 20 ‘intensity
[A] °] Vlo [%]
5.1 17.36 27
472 18.77 33
4.24 20,94 100
4.02 22.07 51
3.34 26.69 17
3.01 29.61 13
Table 12a: X-ray powder reflections and intensities (standardised) of compound (3a) —
polymorph 1
d (hki) 20 intensity
[A] °l io [%%]
12.33 7.16 29
9.73 9.08 11
8.37 10.56 18
7.68 11.52 97
6.73 13.14 32
6.18 1432 56
5.81 15.23 73
5.27 16.82 41
482 18.41 28
4.66 19.05 100
4.18 21.25 46
4,06 21.89 55
3.81 23.33 40
3.71 23.97 35
3.61 24.62 42
3.46 25.70 41
3.27 27.21 18
3.09 28.86 34
2.87 31.18 9
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7.68 11.51 66 6.78 13.05 14 6.15 14.38 62 -25- d (hkl) 2 0 intensity W [1
1/101%] 5.79 15.29 100 5.2516.88 22 4.91 18.03 14 4.81 18.43 16
4.64 19.13 60 4.48 19.79 32 4.1521.42 57 4.03 22.0255 3.8323.19 14
3.69 24.11 30 3.63 24.52 32 3.49 25.54 15 3.42 26.00 26 3.30 27.04 12
3.2127.68 18 3.16 28.22 11 3.1028.81 16 2.9530.298 2.88 31.06 11
Table 13b: X-ray powder reflections and ittensities (standardised) of

C%gtl)ﬁ)g %\9 (Sbklggliggn‘gégp rgﬂgctgggg 321% iprf‘[eeggij%é:s[o(sg%ndardised) of compound (3a) —

polymorph 2
d {(hkl) 20 intensity
[A] [°] 110 [%]
25.99 3.40 54
12.84 6.88 49
9.69 9.12 15
8.59 10,28 25
7.73 11.44 100
7.10 12,46 65
6.41 13.81 41
6.05 14,64 60
5.89 15.04 R7
3.62 15.77 20
5.37 16.49 18
5.14 17.25 15
4.84 18.30 46
4.61 19.25 27
4.42 20.09 45
428 20.76 67
3.92 22.69 60
3.67 2425 24
3,56 2497 30
3.29 o 27.05 20
3.23 27.57 23
3.13 28 .49 17
2.84 31.46 19
Table 13a: X-ray powder reflections and intensities (standardised) of compound (3b) -
polymorph 1.
d (hki) R infensity
[A] [ Vo [%]
12.47 7.08 10
8.31 10.64 39
7.68 11.51 66
6.78 13.05 14
6.15 14.38 62




[A] [01 1/10 12.92 6.83 16 9.56 9.25 16 8.48 10.43 43 7.74 11.42 100
7.1312.40 51 6.48 13.66 33 6.00 14.74 80 5.88 15.06 71 5.45 16.25 19
5.20 17.055 4.9317.97 15 4.78 18.57 21 4.6519.08 7 4.41 20.10 43
-26- d (hki) 2 O intensity [Al 101 1110 [%] 4.22 21.03 66 3.92 22.67 31
3.79 23.45 17 3.56 24.98 16 3.34 26.65 10 3.24 27.52 23 3.1528.29 5
3.08 28.93 8 2.97 30.05 3 2.86 31.22 7 #able 14: X-ray powder

reflections and intensities{standardised)-of compound-(3¢)-
d (hkl) px>) intensi{y
[A] ] I/To [%)
5.79 15.29 100
5.25 16.88 22
4.9} 18.03 14
4.81 18.43 16
4.64 19.13 60
448 19.79 32
4.15 21.42 57
4.03 22.02 55
3.83 23.19 14
3.69 24,11 30
3.63 24572 32
3.49 25.54 15
3.42 26.00 26
3.30 27.04 12
3.21 27.68 18 -
3.16 28.22 11
3.10 28.81 16
295 30.29 8
2.88 31.06 i1

Table 13b:  X-ray powder reflections and intensities (standardised) of compound (3b) -

polymorph 2.

d (hkl 20 intensity
[A] [l Vie [%0]
12.92 6.83 16
5.56 9.25 16
8.48 10.43 43
7.74 11.42 100
7.13 12.40 51
6.48 13.66 33
6.00 14.74 30
5.88 15.06 71
5.45 16.25 19
5.20 17.05 5
4.93 17.97 15
4.78 18.57 21
4.65 19.08 7
4.41 20.10 43




d (hkl) 20 intensity [Al [0] 1/101%)] 17.96 4.927 11.81 7.48 9 9.96 8.87
21 8.909.93 35 8.3510.588 7.5111.78 133 7.09 12.47 16 6.92 12,77
13 6.3813.87 7 5.95 14.88 16 5.53 16.03 31 5.27 16.80 18 5.15 17.20
40 4.96 17.87 25 4.8318.34 43 4.6319.14 100 4.44 19,99 19 4.27
20.81 13 4.2021.16 14 4.02 22.09 14 3.86 23.05 11 3.76 23.67 11
3.70 24.06 14 -27- d (hkl) 2 0 intensity [APf01 3.45 25.79 11

d (hkl) 20 intensity
[A] [°] /1o [%]
4.22 21.03 66
3.92 22.67 31
3.79 23.45 17
3.56 2498 16
3.34 26.65 10
3.24 27.52 23
315 28.29 5
3.08 28.93 8
2.97 30.05 3
2.86 31.22 7
Table 14: X-ray powder reflections and intensities (standardised) of compound (3¢).
d (hkl) 26 intensity
[A] 1°] /1o {%)]
17.96 462 7
11.81 748 9
9.96 8,87 21
8.90 8.93 35
8.35 10.58 8
7.51 11.78 i3
7.09 12.47 16
6.92 12.77 13
6.38 13.87 7
5.95 14.88 16
5.53 16.03 31
527 16.80 18
5.15 17.20 40
4,96 17.87 25
4.83 18.34 43
4.63 i19.14 100
444 19.99 19
4.27 20.81 13
420 21.16 14
4.02 22.09 14
3.86 23.05 11
3.76 23.67 il
3.70 24.06 14




3.28 27.18 11 Table 15: X-ray powder reflections-and intensities
(standardised) of compound (3d). d (hkl) 29 intensity [A] [l 1/10 [%] 17.77
497 16 11.877.449 10.66 8.299 10.02 8.81 37 9.539.27 8 8.90 9.93
44 7.5911.6516 7.1112.4322 6.4113.809 5.9314.94 13 5.54 16.00
68 5.36 16.51 24 5.20 17.04 52 4.88 18.17 59 4.67 19.00 100 4.23
20.97 12 4.09 21.69 8 3.8023.39 14 3:2¥ 23.98 18 3.48 25.61 7 3.39

26.2510 3.3126.94 19 3.2027.89.6 2.94 30.41 6 -28-

d (hkl) 20 intensity
[Al °l 1/le [%]
3.45 25,79 11
3.28 27.18 11

Table 15: X-ray powder refiections and intensities {standardised) of compound (3d).

d (hikl) 26 intensity
[A] ' [ io [%]
17.77 4.97 16
11.87 7.44 9
10.66 8.29 9
10.02 8.81 37
9.53 927 8
8.90 9.93 44
7.59 11.65 16
7.11 12.43 22
6.41 13.80 9
5.93 14,94 13
5.54 16.00 58
5.36 16.51 24
5.20 17.04 52
4.88 18.17 59
4.67 19.00 100
423 20.97 12
4.09 21.69 8
3.80 23.39 14
3,71 23,98 18
3.48 25.61 7
3.39 26.25 10
3.31 26.94 19
3.20 27.89 6
2.94 30.41 6




‘Table 16: X-ray powder reflections and intensities (standardised) of
compound (3e). d (hkl) 20 intensity [A] [01 I/lo [%] 17.99 4.91 2 12.00
7.36 10 9.97 8.86 27 8.97 9.86 30 8.4110.518 7.5411.72 12 7.18
12.3120 6.99 12.6512 6.7313.14 3 6.4113.81 10 6.01 14.73 12 5.57
15.90 36 5.3316.62 12 5.17 17.1251 4.87 18.21 45 4.65 19.07 100
4.5519.51 28 4.46 19.89 19 4.36 20.36 4%~ 4.24 20.94 15 4.16 21.358

4,04 21.96 16 3.9022.76 13 3.79 23.44 11 3.71 23.96 11 ,B.gO 5418
Table 16: X-ray powder reflections and intensities (standardised) of compound (3e).

d (hkl) 2 intensity
[A] [°] I/io [%])
17.99 491 2
12.00 736 10
9.97 R.86 27
8.97 .86 30
8.41 10.51 8
7.54 11.72 12
7.18 12.31 20
6.99 12.65 <12
6.73 13.14 3
6.41 13.81 10
6.01 14.73 12
5.57 15.90 36
5.33 16.62 12
5.17 17.12 © 51
4.87 18.21 45
4,65 19.07 100
4.55 16.51 28
4.46 19.89 19
436 20.36 11
4.24 20.94 15
4.16 21.35 8
4.04 21.96 16
3.90 22.76 13
3.79 23.44 11
3.71 23.96 11
3.50 25.4] 8
3.44 25.88 7
3.38 26.33 6
3.29 27.08 11




3.44 25.887 3.3826.336 3.2927.0811 29 Table 17: X-ray powder
reflections and intensities (standardised) of compound (4a). d (hkl) 29
intensity [A] [l 1/10 [%] 15.805.595 10.538.39 7 9.01 9.81 43 6.95
12.725 6.3014.0547 5.97 14.837 5.48 16.15 30 5.26 16.85 67 5.07
17.49 100 4.72 18.78 41 4.5219.61 61 4.38 20.27 21 4.07 21.81 17
4.04 22.01 19 3.81 23.3520 3.70 24.04%7 3.52 25.30 22 3.47 25.66 19
3.42 26.02 7 3.37 26.455 3.27 27.26 3 3.15 28.27 9

Table 17: X-ray powder reflections and intensities (standardised) of compound (4a).
d (hkl) 16 intensity
[A] ] 110 {%]
15.80 5.59 5
10.53 8.39 7
9.01 - 9.81 43
6.95 12.72 5
6.30 14.05 47
5.97 14.83 7
5.48 16.15 30
5.26 16.85 67
5.07 17.49 100
4,72 18,78 41
4.52 19.61 61
438 2027 21
4.07 21.81 17
4.04 22.01 19
3.81 23.35 20
3.70 24.04 37
3.52 25.30 22
3.47 25.66 19
342 26.02 7
3.37 26.45 3
3.27 27.26 3
3,15 28.27 9
3.08 28.94 2
3.03 29.43 2
2.98 30.01 6
2.91 30.6698 7
2.83 31.53 7
2.64 33.89 7




3.08 28.94 2 3.0329.432 2.9830.016 2.91 30.6698 7 2.83 31.537
2.64 33.89 7 -30- Table 18: X-ray powder reflections and intensities
(standardised) of compound (4b). d (hkl) 20 intensity [Al[] I/10 [%1 12.79
6.91 85 10.808.18 62 9.139.68 37 8.40 10.537 7.4411.89 36 7.02
12.61 19 6.06 14.61 36 5.67 15.61 12 5.23 16.93 57 4.65 19.08 100
4.18 21.22 48 3.72 23.89 20 3.42 26.012%4 Table 19: X-ray powder
reflections and_intensities (standardised) of compound (5a). 5 d (hkl) 20

int@RYit/ S 1A] [0 TR PPY i BEE TS 194 gntenglips mdardised) of compound (4b).

d (hki) 26 intensity
[A] i°] 110 [%]
12.79 6.91 : 85
16.80 8.18 62
9.13 9.68 37
8.40 10.5 37
7.44 11.89 36
7.02 12.61 19
6.06 14,61 36
5.67 15.61 12
5.23 16.93 57
4.65 19.08 100
4.18 21.22 48
3.72 23.89 20
3.42 26.012 24
Table 19; X-ray powder reflections and intensities (standardised) of compound (5a).
d (hkl) 20 intensity
[A] 1°1 1710 [%]
14.66 6.03 12
9.33 9.48 39
8.13 10.88 34
7.48 11.83 23
7.29 12.13 66
7.2 12.29 100
6.02 14.7 23
5.84 15.15 95
5.11 17.33 14
4.98 17.79 ' 18
4.88 18.15 27
4.64 19.13 48
4.51 19.68 31
4.42 20,07 58
4.37 20.31 49
4.21 21.08 8
411 21.61 57
4,06 21.88 37




8.1310.88 34 7.4811.8323 7.2912.13 66 7.2 12.29 100 6.02 14.7 23
5.84 15.15 95 5.11 17.33 14 4.98 17.79 18 4.88 18.15 27 4.64 19.13 48
4.5119.68 31 4.42 20.07 58 4.37 20.31 49 4.2121.08 8 4.11 21.61 57
4.06 21.88 37 -31- d (hkI) 2 0 intensity [A] 11 1/10 [%] 3.97 22.39 27 3.79
23.46 14 3.7423.75 41 3.69 24.08 26 3.61 24.67 15 3.5 25.44 47 3.45
25.8 29 3.38 26.38 1 17 3.32 26.82 20 -3119 27.96 15

d (hkil) 26 intensity
[A] °] /1o [%]
3.97 22.39 27
3.79 23.46 14
3.74 2375 41
3.69 24.08 26
3.61 24.67 15
35 25.44 47
3.45 25.8 29
3.38 26.38 17
3.32 26.82 20
3.19 | 27.96 15
3.11 78.68 12
2.97 30.07 19
2.95 30.31 17
2.9 30.85 14
2.87 31.17 24

Table 20: X-ray powder reflections and intensities (standardised) of compound (5b).

d (hki) 26 intensity
[A] [} /1o [%]
15.37 574 30
10.21 .66 100
£.98 9.84 16
8.05 10.98 26
777 11.38 24
7.06 12.52 20
6.87 12.88 12
6.49 13.63 19
6.3 14.05 12
5.99 14.77 2
5.67 15.61 48
5.43 16.31 17
525 16.87 14
5.07 17.47 12
4.7 18.88 40
4,51 19.66 85
4,43 20.03 29
4,22 21.04 15
4.14 21.44 39




3.11 28.68 12 2.97 30.07 19 2.95 30.31 17 2.9 30.85 14 2.87 31.17 24
Table 20: X-ray powder reflections and intensities (standardised) of
compound (5b). d (hkl) 20 intensity [A] 11 1/10 [%] 15.37 5.74 30 10.21
8.66 100 8.989.84 16 8.0510.98 26 7.77 11.38 24 7.06 12.52 20 6.87
12.88 12 6.49 13.63 19 6.314.0512 5.99 14.77 2 5.67 15.61 48 5.43
16.3117 5.2516.87 14 5.07 17.47 12 437 18.88 40 4.51 19.66 85 4.43

20.03 29 4.22 21.04 15-4.14-21.44 39 -32- d (hkl) 2 0 intensity
d (hkl) 20 intensity
[A] [°] 1o [%]
4.01 22.14 7
3.86 23 9
3.77 23.6 24
3.55 25.1 7
3.45 25.82 13
3.32 26.84 7
3.27 27.23 7
3.05 29.22 14
2.97 30.05 7
Table 21: X-ray powder reflections and intensities (standardised) of compound {(5¢).
d (hil) 28 intensity
[A] 1 I/io [%]
14.65 0.03 19
11.71 7.55 22
9.42 9.38 7
- 8.17 10.82 35
7.5 11.78 31
7.22 12.24 100
6.8 13.00 8
6.05 14,62 24
5.83 ~15.19 67
5.13 17.26 17
5.01 17.69 21
4.9 18.07 38
4.65 19.08 85
4,52 19.64 84
4.45 19.95 41
4.39 20.20 42
4.23 21.00 22
4,12 21.56 65
4.06 21.87 34
3.99 22.27 31
3.81 23.36 25
3.75 23.69 77
3.61 24.62 13
3.51 25.32 32
3.46 25.69 46




[A] [01 l/lo [%] 4.0122.147 3.86239 3.77 23.6 24 3.5525.17 3.45
25.82 13 3.3226.847 3.27 27.23 7 3.0529.22 14 2.97 30.05 7 Table
21: X-ray powder reflections and intensities (standardised) of compound
(Sc). d (hki) 2 O intensity [A] [01 1/10 [%)] 14.65 6.03 19 11.71 7.55 22
9.429.387 8.1710.8235 7.511.78 31 7.2212.24 100 6.8 13.00 8
6.05 14.62 24 5.83 15.19 67 5.1317.2637-5.01 17.69 21 4.9 18.07 38
4.65 19.08 85 4.52 19.64 84 4.45 19.9541 4.39 20.2042

d (hkl) 26 intensity
[A] [°] i {%]
3.39 26.23 20
3.33 26.74 36
3.19 27.99 21
3.11 28.73 17
2.98 30.01 30
2.88 31.06 24
2.79 32.02 13
2.73 32.82 14

Table 22: X-ray powder reflections and intensities {standardised) of compound (6a).

d (hil) 26 intensity

[A] °] I/lo [%]
21.21 4.16 100
19.91 4.43 16
15.64 5.64 16
9.99 8.85 33
9.58 9.22 5
9.02 9.8 13
8.59 16.29 9
7.85 11.26 7
7.41 11.94 10
7.23 12.23 13
7.12 12.42 12
6.79 13.03 5
6.41 13.8 7
6.13 14.45 7
5.94 14,9 10

5.7 15.54 4
5.52 16,04 20
5.33 16.62 21
5.22 16.98 9
512 17.31 5

5 17.73 il

4.9 18.08 9
481 18.42 30
4.65 15.06 8
4.56 19.46 7
4.36 20.33 7




4.2321.00 22 4.12 21.56 65 4.06 21.87 34 3.99 22.27 31 3.81 23.36 25
3.7523.69 77 3.61 24.62 13 3.51 25.32 32 3.46 25.69 46 -33- d (hkl) 2
19 intensity [Al 101 1/10 [%] 3.39 26.23 20 3.33 26,74 36 3.19 27.99 21
3.11 28.73 17 2.98 30.01 30 2.88 31.06 24 2.79 32.02 13 2.73 32.82 14
Table 22: X-ray powder reflections and intensities (standardised) of
compound (6a). d (hkl) 20 intensity [Al [0341/101%] 21.21 4.16 100

19.914.43 16 15.64 5.64 16 9.99 8.85 33 9.58 9225 9.029.8 13
d (hkl) 20 intensity
[A) 1] 1o [%]
4.28 20.76 i5
4.14 21.43 10
3.99 22.27 22
3.82 23.26 12
3.71 23.96 10
3.63 24.51 5
3.6 2473 7
3.56 25.01 5
Table 23: X-ray powder reflections and intensities (standardised) of compound (6b).
d (hkl) 26 intensity
[A] [°] o {%e]
25.57 3.45 70
10.46 8.44 26
9.26 9.54 10
8.93 9.9 16
8.5% 10.29 75
7.61 11.61 160
7.04 12.57 94
6.19 14.3 91
5.83 14.92 45
5.64 15,71 30
5.25 16.88 57
4,98 17.79 35
461 18.06 22
4.78 18.55 19
468 | 1895 43
4.61 16.24 30
4.48 19.8 7
431 20.61 14
4.15 21.4 33
4.03 22.05 9
3.93 22.6 45
3.84 23.13 16
3.75 23.72 10
3.65 ] 24,38 4
3.48 25.59 23




8.5010.299 7.8511.26 7 7.4111.9410 7.2312.2313 7.1212.42 12
6.79 13.035 6.4113.87 6.1314.457 59414910 5.7 15544 552
16.04 20 5.3316.62 21 5.2216.989 5.1217.315 517.73 11 4.9 18.08
9 4.8118.42 30 4.6519.06 8 4.56 19.46 7 4.36 20.33 7 -34-d (hkl) 2 0
intensity [A] [0] I/10 [%] 4.28 20.76 15 4.14 21.43 10 3.99 22.27 22 3.82
23.26 12 3.7123.96 10 3.6324.515 -35- '

d (hkl) 10 intensity
[A] [°] Ule {%]
3.32 26.83 16

Table 24: X-ray powder reflections and intensities (standardised) of compound (6c¢).

d (hkl) 10 intensity
[A] ] Vo [%]
10.53 8.40 36
10.04 8.80 18
0.16 9.65 11
7.78 11.36 g
7.33 12.06 18
6.68 13.24 63
5.99 14,79 30
5.87 15.08 100
5.56 16.21 11
5.23 16.94 13
5.10 17.39 72
5.00 17.76 67
4.88 18.15 9
4.63 19.15 13
4.56 19.43 14
4.44 10.98 10
433 20.48 14
4.72 20.79 11
4,18 21.21 i5
4.08 21,74 28
4.01 22.14 11
3.99 22.87 11
3.79 23.43 il
3.73 23.81 15
3.04 24.41 17




3.6 24.73 7 3.56 25.01 5 Table 23: X-ray powder reflections and
intensities (standardised) of compound (6b). d (hkl) 20 intensity [A] [] I/10
[%] 25.57 3.4570 10.46 8.44 26 9.26 9.54 10 8.939.9 16 8.59 10.29
75 7.6111.61 100 7.04 12.57 94 6.19 14.3 91 5.93 14.92 45 5.64
15.71 30 5.2516.88 57 4.98 17.79 35 4.91 18.06 22 4.78 18.55 19
4.68 18.95 43 4.61 19.24 30 4.48 19.8 73@:31 20.61 14 4.1521.4 33
4.0322.059 3.9322.645 3.8423.1316 3.7523.7210 3.6524.38 4

Table 25: X-ray powder reflections and intensities (standardised) of compound (6d).
d (kkl) 20 intensity
[A] [°1 /10 [%]
14.35 6.15 71
12.71 6.95 4
11.2 7.89 20
10.55 8.38 22
9.59 9.22 30
8.89 9.95 11
8.47 10.43 100
8.03 11.01 7
7.15 12.37 62
6.95 12.73 96
6.76 13.09 30
6.55 13.57 24
6.25 14.15 36
6.01 14.73 50
5.72 15.48 49
5.57 15.91 25
5.29 16.73 58
5.09 17.41 33
4.99 17.77 : 34
4.74 18.69 35
4.61 19.24 22
4.51 19.68 28
4.41 20.12 91
423 20.98 28
4,16 21.36 46
4.07 21.81 71
3.95 22.5 33
3.75 23.73 12
3.57 24.94 17
3.47 25.68 60
3.36 26.51 30
3.2 27.9 15
3.11 28.67 11
| 3.05 29.22 6




10

3.48 25.59 23 -35- d (hkl) 2 0 intensity [A] 101 1/10 [%] 3.32 26.83 16
Table 24: X-ray powder reflections and intensities (standardised) of
compound (6¢). d (hkl) 2 O intensity [A] 11 1/10 10/01 10.53 8.40 36
10.04 8.8018 9.169.6511 7.7811.36 8 7.33 12.06 18 6.68 13.24 63
5.99 14.79 30 5.87 15.08 100 5.56 16.21 11 5.23 16.94 13 5.10 17.39
72 5.0017.76 67 4.8818.159 4.63 19:1513 4.56 19.43 14 4.44 19.98

10 4.3320.48 14 4.72 20.79 11 4.1821.21 15 4.08 21.7428 4.01
23 a4 e126: X-ray powder reflections and intensitics (standardised) of compound (6e).

d (hki) 20 intensity
[A] ] 1o [%]
13.63 6.48 33
$.93 8.9 83
8.75 10.1 84
8.22 10.76 06
7.87 11.24 18
7.43 11.9 91
6.82 12.97 25
6.52 13.57 46
6.21 14.26 100
5.86 15.1 3
5.63 15.73 35
5.3 16.73 41
5.17 17.14 19
4.99 17.75 50
4.72 18.78 3
4.65 19.08 19
4.42 20.07 61
423 21.01 73
413 21.48 26
3.98 22.34 9
3.91 22.74 25
3.74 23.79 15
3.66 24.32 17
3.6 24.74 17
3.54 25.17 23

In the above Tables 2 to 26 the value "2 @ [°]" denotes the diffraction angle in degrees and

the value "d (hk!) {A]" denotes the intervals in A measured between the laftice planes.

The X-ray powder diagrams of the compounds (1a), (1b), (1¢), (8a), (8b), (5¢), (6a), (6b),
(6¢), {6d) and (6e) were recorded within the scope of the present invention using a
BRUKER D8 Advanced System in bragg-brentano geometry, equipped with a site-

sensitive detector (SSD) and a Cu anode as the X-ray source with filtered Cukl, radiation
(.=1.5418 A, 40kV, 40 mA).
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15

20

25

3

3.9922.87 11 3.7923.4311 3.7323.81 15 3.04 24.41 17 -36- Table 25:
X-ray powder reflections and intensities (standardised) of compound (6d).
d (hkl) 20 intensity [Al[l 1/101%] 14.356.1571 12.716.954 11.2 7.89
20 10.558.38 22 9.599.22 30 8.899.9511 8.47 10.43 100 8.03 11.01
7 7.1512.37 62 6.9512.7396 6.76 13.09 30 6.55 13.52 24 6.25 14.15
36 6.0114.7350 5.7215.48 49 5.57 15381 25 5.29 16.73 58 5.09
17.41 33 4.9917.77 34 4.7418.69 35 4.61 19.24 22

The X-ray powder diagrams of the compounds (2a), (2b), (2¢), (2d), (2¢), (2f), (2g), (3a),
(3b), (3¢), (3d), (3e), (4a) and (4b) were recorded within the scope of the present invention
using a STOE-STADI P diffractometer in transmission mode, equipped with a site-
sensitive detector (SSD) and a Cu anode as X-ray source with monochromatic CuKy

radiation (h = 1.54036 A, 40 kV, 40 mA).

According to the ﬁndiﬁgs shown in Table 2 the present invention relates to crystalline 1-{4-
amino-3,5-dibromo-N-[[4-(2,3.4,5-tetrahydro-2(1 H)-0x0-1,3-benzodiazepin-3-yl)-
1-piperidinyl]carbonyl]-D-phenylalanyl}4-(1 -piperidinyl)-piperidine-p-toluenesulphonate
(1a), characterised in that in the X-ray powder diagram it has, infer alia, the characteristic

valuesd=1949 A, 12.16 A, 646 A, 6.08 A, 54 A, 5.17 A and 3.82 A.

According to the findings shown in Table 3 the present invention relates to crystalline 1-{4-
amino-3,5-dibromo-N-{[4-(2,3,4,5-tetrahydro-2(1 H)-oxo0-1,3-benzodiazepin-3-yl)-
1-piperidinyl]carbonyil-D-phenylalanyl}4-( 1 -piperidiny!)-piperidine-benzenesulphonate
(1b), characterised in that in the X-ray powder diagram it has, inter alia, the characteristic

valuesd =17.6 A, 1229 A, 7.24 A, 5.84 A and 5.34 A.

According to the findings shown in Table 4 the present invention relates to crystalline 1-[4-
amino-3,5-dibromo-N-[[4-(2,3,4,5-tetrahydro-2(1 H)-ox0-1,3-benzodiazepin-3-yl)-
I-piperidinyljcarbonyl]-D-phenylalanyll4-(1-piperidinyl})-piperidine-maleate (1¢),
characterised in that in the X-ray powder diagram it has, infer alia, the characteristic values
d=1614A11.7A,63A,504A,461A,443 4,403 Aand3.8A,

According to the findings shown in Table 5 the present invention relates to crystalline (R)-
1-(4-amino-3-chloro-5-trifluoromethyi-benzyl}-2-[4-(4-methyl-piperazin-1-yl)-piperidin-
i-yl]-2-oxo-ethyl 4-(2-0x0-1 ,2,4,5—tetrahydr0—1 3-benzodiazepin-3-yi)-piperidine-1-
carboxylate dimaleate (2a), characterised in that in the X-ray powder diagram it has, infer

alia, the characteristic values d=7.92 A, 545 A, 529 A, 499 A, 4.66 A and 4.45 A.
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4.5119.68 28 4.41 20.12 91 4.23 20.98 28 4.16 21.36 46 4.07 21.81 71
3.9522.533 3.7523.7312 3.5724.94 17 3.47 25.68 60 3.36 26.51 30
3.227.915 3.1128.67 11 3.0529.22 6 37 Table 26: X-ray powder
reflections and intensities (standardised) of compound (6e). d (hkl) 20
intensity [A] 11 I/lo [%] 13.63 6.48 33 9.93 8.9 83 8.7510.1 84 8.22
10.76 96 7.87 11.24 18 7.4311.991 6.82-12.97 25 6.52 13.57 46 6.21

14.26 100 5.86 15.1 3 5.63 15.73 35 5.316.73 41
According to the findings shown in Table 6 the present invention relates to crystalline (R)-

1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{4-{4-methyi-piperazin-1-yl)-piperidin-
1-yl]-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate hydrobromide (2b), characterised in that in the X-ray powder diagram it has,
inter alia, the characteristic values d =4.71 A, 449 A, 4.39 A, 3.77 A, 3.71 A and 3.45 A.

According to the findings shown in Table 7 the present invention relates to crystalline (R)-
1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin- 1 -yl}-piperidin-
i-yll-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate dihydrobromide (2¢), characterised in that in the X-ray powder diagram it has,

inter alia, the characteristic values d =21.69 A, 5.81 A, 4.74 A, 4.63 A, 4.15 A and 3.78
A.

According to the findings shown in Table 8 the present invention relates to crystalline (R)-
1-{4-amino-3-chloro-5-trifluoromethyl-benzyt)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-
t-yll-2-ox0-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate hydrochloride (2d), characterised in that in the X-ray powder diagram it has,

20

25

20

infer alia, the characteristic values d =759 A, 578 A, 495 AT4.69 A, 459 A 4712 A and
3.73 A,

According to the findings shown in Table 9 the present invention relates to crystalline (R})-
1-(4-amino-3-chloro-5-trifluoromethyl-benzyl }-2-[4-(4-methyl-piperazin-1 -yl)-piperidin-
1-y1]-2-0x0-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi}-piperidine-1-

carboxylate difumarate (2e), characterised in that in the X-ray powder diagram it has, inter

- alia, the characteristic values d=8.16 A, 6.29 A, 521 A, 4.63 A, 437 A and 3.72 A.

According to the findings shown in Table 10 the present invention relates to crystalline
(R)-1-(4-amino-3-chloro-5S-trifluoromethyl-benzyl }-2-[4-(4-methyi-piperazin-1-yl)-
piperidin-1-ylj-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-y1)-

piperidine- I -carboxylate disuccinate (2f), characterised in that in the X-ray powder
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5.1717.14 19 499 17.7550 4.72 18.78 33 4.65 19.08 19 4.42 20.07 61
4.2321.0173 4.1321.4826 3.9822.349 3.9122.7425 3.7423.79 15
3.66 24.32 17 3.6 24.74 17 3.54 25.17 23 In the above Tables 2 to 26
the value "2 O []" denotes the diffraction angle in degrees and 5 the value
"d (hkl) [2k]" denotes the intervals in A measured between the lattice
planes. The X-ray powder diagrams of thédcompounds (1a), (1b), (le),

(5a), (5b), (5¢), (6a), 76b)., (6¢), (6d) and (6e) were recqrded wijthin th
SCBHFET ety Benlifuah hAzSIse S BRURTER 56 Advi e Syl in & A, 461
braggibrentano geometry, equipped with a site 10 sensitive detector

(SSD) and a Cu anode as the X-ray source with filtered CuK. radiation (2

=1. 5418 A, 40 kV, 40 mA). -38- The X-ray powder diagrams of the

COBRAURLS (483 KRB £ b0l In BB(20 (K2 Phet38) in{RRhok3taldh crystalline

(3e), §4a) and (4b) were recorded within the scope of the present invention

Fgld roiposTrabeP-diffi dcwniatdiihtrassthissioftrivsdey ayoréer 1-Y1)-

us$

WHE)éi%iﬁ%-ﬁﬁ?-@$gkéﬁéﬁﬁ§ﬁﬁt@1~6§§@)zaﬂ§-§:t§%h€d}9dﬁﬁ§eﬁz@a§%ﬁ3§-yl)-

with monochromatic CuKa_ radiation (X = 1.54056 A, 40 kv, 40 m . '
ABBSTHRHP 1 REARYIAGS YrbiA (Aehahie actedspiaad Rt v Emidm ¥e B gp diagram it

crystaline dilfvaming3 el eanesNr 448, 3. 45 el ahydre: 2(34R-0x04.02 A.
| ,3-benzodiazepin-3 -yl) 10

1-piperidinyl]carbonyl]-D-phenylalanyl]4-(1-piperidinyl)-piperidine

P-EIMGReHPRANAIRIings shown in Table 12a the present invention relates to crystalline 4-
(1,2,4,5-tetrahydro-2-ox0-3H-1,3-benzodiazepin-3-y1)-(1R)-1-[(4-hydroxy-3,5-
dimethylphenylymethyi}-2-[4-(4-morpholinyl)- 1 -piperidinyl}-2-oxoethy! 1-
piperidinecarboxylate hydrobromide (3a, polymorph 1), characterised in that in the X-ray
powder diagram it has, inter alia, the characteristic values d = 7.86 A, 6.18 A, 5.81 A, 4.66
A and 4.06 A,

According to the findings shown in Table 12b the present invention relates to crystailine 4-
(1,2.4,5-tetrahydro-2-ox0-3H-1,3-benzodiazepin-3-yl}-{ 1 R)-1-{{4-hydroxy-3,5-
dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl}-2-oxoethyl 1-
piperidinecarboxylate hydrobromide (3a, polymorph 2), characterised in that in the X-ray
powder diagram it has, infer alia, the characteristic values d = 25.99 A, 773 A, 710 A,
6.05A,589 4,428 A and3.92 A.

According to the findings shown in Table 13a the present invention relates to crystalline 4-
(1,2,4,5-tetrahydro-2-0x0-3H-1,3-benzodiazepin-3-y1)-(1R}-1-[{(4-hydroxy-3,5-
dimethylphenylmethyl}-2-{4-(4-morphohinyl}-1-pipenidinyl]-2-oxoethyl 1-
piperidinecarboxylate hydrochloride (3b, polymorph 1), characterised in that in the X-ray
powder diagram it has, inter alia, the characteristic values d = 7.68 A, 6.15 A, 5.79 A, 4.64
A,4.15 A and 4.03 A,
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(la), characterised in that in the X-ray powder diagram it has, inter alia, the
characteristic valuesd =19.49 A, 12.16 A, 6.46 A, 6.08 A, 5.4 A, 5.17 A
and 3.82 A. According to the findings shown in Table 3 the present
invention relates to crystalline 1-[4- 15 amino-
3,5-dibromo-N-[[4-(2,3,4,5-tetrahydro- 2(1R) oxo-l,3-benzodiazepin-3-yl)-
1-piperidinyljcarbonyl]-D- phenylalanyl]4 (‘i piperidinyl)-piperidine-benzene

R B L e R B8 Wl st +
aﬂm%tarmmwmmltbemnﬁm@sbmm -Tabla «mﬁyamgm,s-

R A S helivard sinss st 2-65RBldzepin.

SWﬁemdznecarboxyI ate hydrochionde (3b, poiymorph 2), characterised 1n that in the X-ray

(B AR TR AR e P RO PRV i frar iy 600 4. 5.8

the ohibgaxteyistic values d = 16.14 A, 11.7 A, 6.3 A, 5.04 A, 4.61 A, 4.43
A, 4.03 A and 3.8 A. 25 According to the findings shown in Table 5 the
present invention relates to crystalline (R)-

1A4earding 13-tlel tiratxdsifhoseome thytibanzyl-prddAd imetidnpiglerazio cryyltalline 4-

in X0-e

Aok T e sz sy bk drony-3.5-
carbmmwasbedmalemﬁ}(zam»@mmaaqtﬁnsagﬂ)nitlpaisﬁdhalgcmymmgdeL :
dla it ha aI| the cterlst|c 92 A 545A, .

GA Hl’i'fé‘r [@ée tz?é a"ié‘é‘&?&fﬁj’& ?833 & fﬁw%%’é%ys%%%%ﬁﬁmgfam it
Thmdezﬁf&helm,aﬁemﬂmueﬂan@ncrems fo-crysiallirtestR); 5.15 A, 4.83 A and 4.63 A.
1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-I
-yl)-piperidin- 1-yl]-2-oxo-ethyl
4 42coxditly M&fﬁttﬁiﬁgﬂfﬁsﬁ&bﬁﬁﬁbtﬁ&i&ﬁm tleythpipesidioe delates to crystailine 4-

t d b id h t din '
A e e R e A TR R
4 @méth3117%@9&}3&111196m{aés(451mrpﬁchﬁy®wﬁg;ixpéhéiﬁpq Hgscsbowiniin
Table 7.th | ||
S Rl 1 DR nCE by PG g o e
)-Pipesigiow derl R Roxor@thyt, inter alia, the charactenstlc values d = 10.02 A, 8.90 A, 5.54

4- 2- etr 0r1,3-benzodiazepin-3-yl)-piperidine-1 10
A0 0% % %hég ayaLor

0 romlde (2e), characterised in that in the X-ray powder
diagram it has, inter alia, the characteristic values d = 21.69 A, 5.81 A,

chcn‘cfl in g?féa’[ dﬁ‘lgas!‘] sq”gv»?ns in Table 16 the present invention relates to crystalline 4-
(1,2,4,5-tetrahydro-2-0x0-3H-1,3-benzodiazepin-3-yh-{1 R)-1-[(4-hydroxy-3,5-
dimethylphenyl)methyl}-2-[4-(4-morpholinyl}-1-piperidinyl}-2-oxoethyl 1-
piperidinecarboxylate (2.5,35)-2,3-dihydroxybutanedioate (3e), characterised in that in the
X-ray powder diagram it has, inter alia, the characteristic values d = 8.97 A, 5.57 A, 5.17
A, 4.87Aand 4.65 A,

According to the findings shown in Table 17 the present invention relates fo crystalline
{R}-1-(4-hydroxy-3 ,5-dimethyl—benzyl)—Z-oxo—Z—[4~(tetrahydropyran—4-y1)—piperazin—1 -yl}-
ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine- 1 -carboxylate
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A. According to the findings shown in Table 8 the present invention relates
to crystalline (R)- 15
1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-I
-yl)-piperidin- 1-yl]-2-oxo-ethyl
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-I-
carboxylate hydrochloride (2d), characteriSed in that in the X-ray powder
diggram it inter.a7ia,tth stic vaTnes d=7:5

A S R R R T o
shkibwadieritbleaduthel préﬁﬁnﬁ,lﬁﬁé}ﬁgdﬁmlbte"s&b Arysiallinen(R)52 A.
1-(4-amino-3 -chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin- |
-yl)-piperidin- 1-yl]-2-oxo-ethyl
4-162£@xd)hﬂg2§)4t}ﬁ: ﬂé!htﬁiﬁgdﬁhetvﬁ-ihéfﬁﬁdib&dﬁnn@syi)‘eﬁxﬁpenmned}ates to crystalline

ifumar ara erised i t@ |nt eXra clée
di@ gs nter 2 aFa & Cﬁa%terlst?c (ilﬁzgsa 46Y g Rerazmd yiJ-
5 @h;AMQSBx@ U3z, SAtamzhgdﬁ As mmmﬁmm@rﬁjﬂﬂmgﬁmhd\mmoxylate

prs sen |nv tiop relates staII
S S LU R B S RS promomeehepimeri o
| ghprpipetidinvilyts 2-oXa-8thfl, 443M¥0-1728 4, Fﬂ-t’eir&rwxdreb 18 8.
-benzodiazepin-3-yl) 30 piperidine-I-carboxylate disuccinate (2f),
characterised in that in the X-ray powder -40- diagram it has, inter alia, the
chsrautérigtio (el deslid gs shmsrmirsta@lA 15,26 AreSch8idyehitidn Alard w.82stalline (iS)-
re%ﬁ%(;otrg I(?}%/BS'[? F)eofj%q So?cprg y b-lé%%lf £I’I:I'- /p ?4pr e%ﬁﬂ%?ﬁleerg%%nl -yH-piperidin-1-
(R&]M@@m@kﬁl@fetamohﬁebmzbémyb&ﬂ—}@(ﬂmpett@bﬂuﬂé}ammﬂe-1 4-

RIORIARAY 20X _

!3 OXO A TZO%f g e d% ﬁda%tyii’éatg e(ﬁ% %%réic}:ﬁrgedl in that in the X-ray powder diagram
plpéwdmetdlcrdrbdiaylammgmate vzlgapsoharaa%@sé‘dmﬂﬁa&ﬁin&mcm faynd 4.11 A,
powder diagram it has, inter alia, the characteristic values d = 5.98 A,

5.78 A, 5.37 A, 4.24 A and 4.02 A. 10 According to the findings shown in
Tapteot@aglie fregadinigyentionirckiels &) maiﬁm;wention relates to crystalline (.S)-

(1, dia I 4-hyd

zzd(lmeﬁh% lf?leny metﬁgﬁfbg é{}%ﬁ %?%%%??f FII) ‘i./ﬁ)‘é%]rﬁ)}ff }% ox%le h ?Slplpendm -
p|wéﬁ%i‘ﬂe(%rm@xwéréﬁ;ldmbls@mdé@mzpéiympnpﬁ 1)) -olpradterisgd-intane-1,4-
thé dH r@SSX’: ﬁ‘?‘)ﬁ 3-dihydroxybutanedioate (5b), characterised in that in the X-ray powder

diagram it has, inter alia, the characteristic values d = 10.21 A, 5.67 A, 4.7 A, 4.51 A and
4.14 A,

According to the findings shown in Table 21 the present invention relates to crystalline (S)-
2-(4-amino-3-chloro-5-trifluoromethyl-benzy!)- 1 -[4-(4-methyl-piperazin-1-y1)-piperidin-1-
yij—4~[4—(2—0x0-1 ,2,4,5-tetrahydro-1,3-benzodiazepin-3-vl)-piperidin-1-yil-butane-1,4-
dione-hydrobromide-pentahydrate (5¢), characterised in that in the X-ray powder diagram
it has, inter alia, the characteristic values d =7.22 A, 5.83 A, 4.65 A, 452 A, 4.12 A and
3.75 A,

According to the findings shown in Table 22 the present invention relates to crystalline 4-

(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3 -yl)-piperidine- 1 -carboxylic acid- {(R)-1-



powder diagram it has, inter alia, the characteristic values d= 7.86 A, 6.18
A, 5.81 A, 4.66 15 A and 4.06 A. According to the findings shown in Table
12b the present invention relates to crystalline 4-
(1,2,4,5-tetrahydro-2-oxo-3H-1,3-benzodiazepin-3-yl)-(1R)-1-[(4-hydroxy-3
,5- dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-I-piperidinyl]-2-oxoethyl |
20 piperidinecarboxylate hydrobromide (3a, 2 polymorph 2), characterised

PRI et oo L S8 5 APl e

| Admmiﬁa@ {6 dhelimdingsshonhaniT duet3y thevdee sendrimvariioniredates:, the
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II|n
, , , @ r% V%?P sZdox%zﬁ-]| %‘??lggnzoélazé}i g?yﬂ) ?1%%{3621‘1 dgoxy 3,
5 dimethylphenyl)methyl]-2-[4-(4- morphollnyl) I plperldlnyl] -2-oxoethyl 1-
iperidinec rb xylat ochlari characteri
ha ml:[?l]e%i ra(%/ é @aéé‘ Palrlrl]dftea# 2?% A eﬂ%é ¢Rars Ic}treerlastflc% Crystailine 4-
va(mesﬁl—fm&t@t:&}kﬁob\} 5.86nAodi HApik; %ﬁl&ﬁmﬂzﬁ@&&r@ﬁcm acid-{(R)-1-
g%g ﬂ]nve ,éhe f'Bdi-ﬂE(?t‘rﬁ‘é‘{Hy{’pTSQA 1:1!'1:} ~t e ggr%%?&- rlv I—%?Lor-e(—:lt%[}?l ~amide-p-
(ltéﬂdeﬁem;ﬁiwdm(&b@xﬂr&hbﬂeﬁsh@mdwmetmw PR (Mapyahuiokiies, inter alia,
imeth ethl]_ A-morphagliny))-1-pi n --xot |1
plf)eerf: ﬁré}égr % )é/drzc%é gr%deg ggg‘pg}l 9&16& %g‘dgarac erlsge§¥ S
that in the X- ray 5 powder diagram it has, inter alia, the characteristic

va%ccor%l ﬁg&g‘%%%%%% ‘1A '?a%?e ﬁﬁﬂ 4?6%% Afn'ef‘cggcgglp%a%cs to crystaliine 4-

fin mgss Wi resent ifvention relates to crystalime

(1(2425»&1‘1&%%23@@—3H%iaﬁab@mmﬁewhﬁ%wafmﬂbﬁ[@@hyﬂm@{(f%)-1-

e S S A SRS AT Rl st -amide-

plﬁ»enzhnenﬂpboxgﬂ@(écphdwmmseab),ndihatarmt@ﬁéédamﬁhm:lifn theghamayy has, inter
der diagram it. has | ter h t r| i d;=8,
R R A B SRk

Table 15 the present |nvent|on relates to crystalline 4 15

(1 lgtcbrcﬂentgra%g ¥l§xjé%2 glxg% S owﬁ n g%]ocﬂg%gg Igre%éﬁ? {1 3t101[1(14elg¥%r93( er‘?stalhne 4-
(2-0%0-1,2,4,5-tetrahvdro-1,3-benzodiazepin-3-vl)-piperidine-1-carboxylic acid- {{R)-1-
(3,4-diethyl-benzyl)-2-[4-(1 -methyl-piperidin-4-yl)-piperazin- | -yl}-2-oxo-ethyl } -amide-
naphthalene-1,5-disulphonate (6d), characterised in that in the X-ray powder diagram it
has, inter alia, the characteristic values d=8.47 A, 7.15 4,695 A, 529 A, 441 A 407 A
and 3.47 A,

According to the findings shown in Table 26 the present invention relates to crystalline 4-
(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic acid- {(R)-1-
(3,4-diethyl-benzyl}-2-[4-(1-methyl-piperidin-4-yi}-piperazin-1-yli-2-oxo-ethyl } -amide-
naphthalene-2-sulphonate (6¢), characterised in that in the X-ray powder diagram 1t has,
inter alia, the characteristic values d = 9.93 A, 875 A, 822 A, 743 A, 621 A, 4.42 A and
423 A.
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dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl 1-
piperidinecarboxylate (2R,3R)-2,3-dihydroxybutanedioate (3d),
characterised in that in the X-ray powder diagram it has, inter alia, the
characteristic values d = 10.02 A, 8.90 A, 5.54 A, 5.20 A, 4.88 A and 4.67
A. 20 According to the findings shown in Table 16 the present invention
relates to crystalline 4- ' - 44 -

(1,2,4,5-tetrahydro-2-oxo-ii\l§-1 -benzodiazepin-3-y)-(1R)-1-[(4-hydroxy-3
,5- dimethylphenyl)methyl]- Iﬂiﬁr‘?&%ﬁ) RKodit []-2-oxoethyl 1-
piperidinecarboxylate (2S,3S)-2,3-dihydroxybutanedioate (3e),

characterised. in that in.the 25 X-ray powder djagram it has, inter alia, the .
O L S R Gt R SUAL SO g Foct tvention the

Agc@aﬂm?otodhméiﬂﬂiﬂ@siﬁél@aamho1ngb19~ﬂ&rﬁh9dabe§eﬂbh3v3m;meml@dﬁfzepin-3-yl)-
to crystallin ) . L
R ARy a4 RSB 2y}

pesastiriyllpg etidcarboxylate (28,3 R)-2,3-dihydroxybutanedioate (3d) according to the
4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-I-carboxylat

e ﬁ%%%ﬂﬁéegfﬁif,ceﬁaﬁa&%a&% acmﬂnﬁél%ia@%&}mg}goﬁ%ﬁam it

has, inter alia, the characteristic values d = 9.01 A, 6.30A, 5.26 A, 5.07 A,

4.72 A and 4.52 A. According. tQ the findings shown. in Table 18 the

prédent lﬁ%g%thergf’éf)e%& gﬂ, féq‘fméygirogi—oxo%?f—l,3—%enzod?azepin-S-yl)-(iR)-E—
(R)-l-_(4]r(37dﬁ9&wﬁz53s§m3ﬁl@iﬂ3bpw4 ; Bﬂrﬁ%@i?—il[{;(teﬂﬁﬁyﬂﬁﬁwi%Lﬂh@éﬂinyl}&"
perazin-l-yl]- et -(2-0x0-1,2 4 5-tetrahydrq:- :
oenzouiS S AL AP HIO A TR GO Pl S pirata@piont temperature and
charactetiseddnding} irdtiegXhmpyupewdendiagiad it has, inter alia, the
characteristic values d =12.79 A, 10.80 A, 5.23 A, 4.65 Aand 4.18 A. 10
According to the findings shown in Table 19 the present invention relates

to (@nystalidiEin® )-second soivent and subsequently heating the reaction mixture;
2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-piperazin-|
-yl)-piperidin-I-

Yl [4-(Zsoxe-ik2sddbttetrahy dsactidrbiet zotiazapn By -pipedtdindiy rouater;
tane-1,4- dione-hydrochloride-pentahydrate (5a), characterised in that in

the X-ray powder diagram it has, inter alia, the characteristic values d =
T7.29)A, 7s2oi, @8A pAtE2 raarichdr X thee] B iAetgrdinpdteithetfindings!s formed.

" shown in Table 20 the present invention relates to crystalline (S)-

The preparation of the compound 4-(1,2,4,5-tetrahydro-2-0x0-3/-1,3-benzodiazepin-3-yl)-
(1K)-1-[(4-hydroxy-3,5-dimethyiphenyDmethyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-

oxoethyl 1-piperidinecarboxylate of formula T1

HG

OH
o]

R,

N
NAO
: ' , (1)

used as starting material 1s deseribed in International Patent Application

PCT/EP2005/003094.



2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-I-[4-(4-methyl- prperazrn -l-yl)-
piperidin-I-
yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-bu
tane-1,4- dione-(2S,3S)-2,3-dihydroxybutanedio ate (5b), characterised in
that in the X-ray powder 20 diagram it has, inter alia, the characteristic

valuesd =10.21 A, 5.67 A, 4.7 A, 451 A%?nd 4.14 A. According to the
findings shown in Table 21 the present invention relates to crystalline (S)-
2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-piperazin-|
-yhhpigerigindscdSn step (a) may be according to the invention methanol, ethanoi
yl]-4-[4- é oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3- gﬁf rrdrn ]-but
TR B L Sh St R, APLLEHESe i e or e 11
Xeraytypowel evhaiad tavah i 56 hrapatilek pliafdhaichatadiesisiichvaliestthr 7.22

A, 583 A, 465A,452A,4.12 Aand 3.75 A. 30 According to the findings
shown in Table 22 the present invention relates to crystalline 4-

(ZFraxcdlyv2d b tetpalay dy aded-henz adiszenif 8o 2pip s rsinemoadiokybase used,
acid-

(G)pHB ‘é(r‘é’t?ﬁ;’/’llBélﬁz%ﬂ)OE%Oflﬁﬁ?éﬁwﬁ é.Bb‘#H’iﬁ‘er %bﬁﬁ?e?‘%\eﬁn l-yt]-2-oxo0-ethy

I} -amide- dimaleate (6a), characterised in that in the X- ray powder

ram it has, | ter alia, the har teristi Iue 9
o L AT AR 155t BRI & SRPARINGSFO e
10 Table 23 the present invention relates to crystallrne 4-
CI {EQJSV?[’Iﬁ’use tggl’é r?B}’a%_c%? mgqlaﬁleewgvgn 1()JrP rga nglengelt}?aar{o O)%“acnol,
§3m@;:|aetdﬂylr§nenzpd)r® [ﬁ -l rmiedivgl ¢di ﬁf@d imW)Zpiplerri]aamdﬂfﬂ&-mpfeﬁaybi oral:l
amrep 0 onate6 characterised in that in the X-ray
o T A R S I e e VA D o el
8 59 A 761 A 7.04 A, 6.19 Aand 5.25 A. 10 Accordrng to the frndings

shown, | 4t res t invention re Ty, talli
(2 OXo-& ‘ée% ﬁ%&sdg uF “pehzddi azeérr%a é %prgpefr |}ﬁ}; car fbaﬁe used,
agick{¢Rplyin an amount of from 3 to 4 mL/mmol of base used.
(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-I-yl]-2-oxo-ethy
[}-amide- benzenesulphonate (6¢), characterised in that in the X-ray
poiteeeaiggramzitivasbinteed b atip, theichanabteristio vakegeahtuk0o5 30 p 80°C,

6. 68 10 A and 5 rding to the findings shown in
T&gfaeeﬁgsbf eopére?ge t fﬁ%lentroggreﬁ a& o crystalline 4-

It is particularly preferred according to the invention to use ethanol as the solvent in step

(a) and 1sopropanol as the solvent in step (b).

The solvent used in step {c) 1s a quantity of water equivalent to the amount of tartaric acid
25 used. The water is used in an amount of 0.9 to 1.1 g/g of tartaric acid used, preferably in an

amount of 1.0 g/g of tartaric acid used.

It is also preferred according to the invention to use 0.9 eq to 1.1 eq, preferably 1.0 eq of
the acid used in step (¢}, i each case based on the amount of base used.

30
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(2-ox0-1,2,4,5-tetrahydro-l,3-benzodiazepin-3-yl)-piperidine-I-carboxylic
acid-{(R)-I- (3,4-diethyl-benzyl)-2-[4-(I-methyl-piperidin-4-yl)-piperazin-I|
-yl]-2-oxo-ethyl}-amide 20 naphthalene-I,5-disulphonate (6d),
characterised in that in the X-ray powder diagram it has, inter alia, the
characteristic values d = 8.47 A, 7.15A.,6.95 A, 5.29 A, 441 A, 4.07 A
and 3.47A. According to the findings showﬁ in Table 26 the present

inyention relates to cr ine
(gloxo fq %!es etra?ﬁt %"%%’é%“'z%%%f&&%?%"%?%t?p“é?%}%é‘?%é%%‘%%be noculated
acitth {iR)dks(B:4 diethyl-the mayl)t2 (¥ §1-methyl-piperidin-4-yl)-piperazin- |
-yl]-2-oxo-ethyl}-amide- naphthalene-2-sulphonate (6e), characterised in
that in the X-ray powder diagram it has, inter alia, the characteristic
véaluessgon98rctBods & Bep2ing o3ty fG1RlsAl ik oaatpd:d8ubly30e described
- 4 }I}/IE PODS OF PREFfARA‘tI'ION As an example of a preferred

methS (}Op%%%%’? Gnactsrd ?ﬁd(io the present invention the preparation
of the crystalline salt

245terah dro-2-0 03H 3be zod
(LR E R b SR Y Eren SRS PF B BBl
ncjmrqalz}rﬁagkmgﬂnghanptmrd suixswinw(ylate
(2R,3R)-2,3-dihydroxybutanedioate (3d) according to the invention will be
described in more detail, comprising the following steps: (a) mixing the

bdse {1 2sptdirghysin:- Broomi®HdlBeb en fodiazepithSeyy sl R)e FaltOas
[(4 hydrox dimeth hen Nmeth -[4(4- morp holi 1-piperidinyl]-
2- o%)“é ép_uLdépegP n%\{eg o’}:ya g\?vﬁé“ & firs amR/eHPC {‘Xﬁ' Q

temperature and subsequently heating the suspen5|on formed, (b) adding

a second solvent and subsequently:. g&%tig ?} ction mixture; 15 (c)
dropwise addition of a concentrate solution o (ﬁ? (+)-tartaric acid in

water; (d) slow cooling of the reaction mixture, filtering and drying the

;(/Stals for rr_l St’) O?C')I'he%%)(%% %Ir%r}%oé ﬁ%%o %)grg)p%%gnqﬁ according to the invention and

(IR)elsf{g- Mmﬁwﬁlﬁpﬁm@thmgﬂb@ﬁmﬂm&ﬁ @it (dertrophotad) £x phperiute and

dirygﬁ)%&lactic treatment of headaches, particularly migraine or cluster headaches and tension
headaches. Moreover, the compounds according to the invention also have a positive
effect on the following diseases: non-insulin-dependent diabetes mellitus ("NIDDM"),
cardiovascular diseases, morphine tolerance, diarrhoea caused by clostridium toxin, skin
diseases, particularly thermal and radiation-induced skin damage including sunburn,
lichen, pruritis, pruritic toxidermies and severe itching, inflammatory diseases, e.g.
inflammatory diseases of the joints (osteoarthritis, theumatoid arthritis, neurogenic
arthritis), generalised soft-tissue rheumatism (fibromyalgia), neurogenic inflammation of
the oral mucosa, inflammatory lung diseases, allergic rhinitis, asthma, COPD, diseases
accornpanied by excessive vasodilatation and resultant reduced blood supply fo the tissues,
e.g. shock and sepsis, chronic pain, e.g. diabetic neuropathies, neuropathies induced by
chemotherapy, HIV-induced neuropathies, postherpetic neuropathies, neuropathies induced
by tissue trauma, trigeminal neuralgias, temporomandibular dysfunctions, CRPS (complex
regional pain syndrome), back pain, and visceral complaints, preferably irritable bowel

syndrome (IBS) and inflammatory bowel syndrome. In addition, the compounds according
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oxoethyl | -piperidinecarboxylate of formula Il H,~H CHI ~J~O~yNNV~O
0 N"k-'0 " (Il) 25 used as starting material is described in International
Patent Application PCT/EP2005/003094. -45- The solvent used in step
(a) may be according to the invention methanol, ethanol, propanol,
isopropanol or a mixture of these solvents, while ethanol or isopropanol or
a 1:1 mixture of ethanol and isopropanol ¥ breferred according to the

ve&tlon 5.Th solvent in s pﬂn Eused | ount of from

efera

AT SR BAe R PRI T B e oF G g iopausa o
milisherolapktibse wsedilTtadasuspbnsicndal ieddlste m(aasusdgmnd&ﬁaiad: women
to a temperature of 50 1o OC 1OT solvent used acc

toafhdt Ao teated {wrg OPF%% S?erI}BIBg ﬁl %pépalﬁlgp are) gigourably

e invention may-oe me

mixferedbihbsesobientis, (Whﬁﬂe @Gih?l(ahm’gmpmﬁﬁmp}lm&ﬁfﬂaﬂﬁIxéure‘mferapeuﬁc

ggh\%%ltﬁg} (% &1?1% |s B%Er dac ordln Sﬁeé I%antloréecljrgg-%g%membythe

s use an Amoun
usédenpweﬁetﬁblyfﬁam amount of from 3 to 4 mL/mmol of base used. The
reaction mixture obtained in step (b) is then heated to a temperature of 70
to 80C, preferably to a temperature of 74 to 76C. 20 It is particularly
pr%nfea‘imﬁlﬁpﬂ:mrcﬁmgawﬂde aoventiionttoths emethannlaas dhieasventho sigp and

(a;))rop eaagglegts c:[P reniggcr)elt\{r?é] Farlsg e&c&bl)lbadaches, for treating irritable bowel
syndrome (1BS) and for the preventive and acute-therapeutic treatment of hot flushes in

oestrogen-deficient women.

The dosage required to achieve a corresponding effect is conveniently 0.0001 to 3 mg/kg
of body weight, preferably 0.01 to I mg/kg of body weight, when administered
intravenously or subcutaneously, and 0.01 to 10 mg/kg of body weight, preferably 0.1 to
10 mg/kg of body weight when administered orally, nasally or by inhalation, one to three

times a day in each case.

If the treatment with CGRP antagonists and/or CGRP release inhibitors is given as a
supplement to conventional hormone replacement, it is advisable to reduce the doses
specified above, in which case the dosage may be from 1/5 of the lower limits mentioned

above up to 1/1 of the upper limits specified.

The mvention further relates to the use of the compounds according to the invention as
valuable adjuvants for the production and purification (by affinity chromatography) of
antibodies as well as in RIA and ELISA assays, after suitable radioactive labelling, for
example by tritiation of suitable precursors, for example by catalytic hydrogenation with

tritium or replacing halogen atoms with trittum, and as a diagnostic or analytical adjuvant

in neurotransmitter research.
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The solvent used in step (c) is a quantity of water equivalent to the
amount of tartaric acid 25 used. The water is used in an amount of 0.9 to
1.1 g/g of tartaric acid used, preferably in an amount of 1.0 g/g of tartaric
acid used. It is also preferred. according to the invention to use 0.9 eq to
1.1 eq, preferably 1.0 eq of the acid used in step (c), in each case based
on the amount of base used. 30 -46- To"dcelerate the crystallisation

process the solution obtained in step (¢) may be inoculated with the
desired form of the tartrate (3d). @6?%#}&1%&1‘&%%0% of preparing
each of the salts mentioned previously are described 5 in the following
experimental section. The preparation methods described are alsq

S

BEARTIST Sl B SHANGDSEEMSE ARSI HreP AR Fg TG E REHE B

substangrs 1e-dRiadinied aspeiebihe, RIRRRALIVRINIRURIRIES W thesbises Of
the crystalline salts as pharmaceutical compositions in view of their

pRAFRCEHELY SHiaRiPe INIDIRSARRD RIS EBIIH VP LYt o-agonists and -

pPhanpacelodical peRRTHeSHie sempRKRdsAcerding tedhainvantignand
the salts thereof with physiologically acceptable acids are thus suitable for

RSO RCER 85 ST Pt ara i St ioh HenasRHES P atien ry TR éents

orgllstalherdashesArddeasIaN e aHaeRas. MAISO VS RE SOMPRHBdSInd/or
according to the invention also have a positive effect on the following

didduats: s B SRR B ehdarPHaBRIES rBlRIRSTYRIB BfIeo)glgse, magnesium

careiovassuiifis idnesphine feleranes: diarhesssansed dianol,
clostridium toxin, skin diseases, particularly thermal and radiation-induced

SKIEHRRFE I ratRHE P sRHurR g d re Brif s SratitRe eoXigRFralseohrigtylstearyl
seyeiRoltchingxnflemmaioncisaases. Qidtaliflaqmateycisease sohHe mixtures

joints (osteoarthritis, rheumatoid arthritis, neurogenic arthritis),

g PRI SBL SO RIS th &M ATA BRARGITHSR S Thgs mbtingyerfigied tablets, capsules,

inflammation sk heoralmdcesarinflanmmatons lupgsdisrasesicallergic
rhinitis, asthma, COPD, diseases accompanied by excessive
vasodilatation and resultant reduced blood supply to the tissues, e.g.

shngks andSaREIs sAbEamiEPaiRic - SradiabalisIReinpatigsn A HORRINGSCd above

Imijnlé?%je tlggr example the non-steroidal antiinflammatories aceclofenac, acemetacin, acetyl-
salicylic acid, acetaminophen (paracetamoi), azathioprine, diclofenac, diflunisal, fenbufen,
fenoprofen, flurbiprofen, ibuprofen, indometacin, ketoprofen, leflunomide, lornoxicam,
mefenamic acid, naproxen, phenylbutazone, piroxicam, sulphasalazine, zomepirac or the
pharmaceutically acceptable salts thereof as well as meloxicam and other selective COX2-
inhibitors, such as for example rofecoxib, valdecoxib, parecoxib, etoricoxib and celecoxib,
as well as substances that inhibit earlier or later stages of prostaglandin synthesis or -
prostaglandin receptor antagonists such as e.g. EP2-receptor antagonists and [P-receptor

antagonists.

It is also possible to use ergotamine, dihydroergotamine, metoclopramide, domperidone,
diphenhydramine, cyclizine, promethazine, chlorpromazine, vigabatrin, timolol,
1sometheptene, pizotifen, botox, gébapentin, pregabalin, duloxetine, topiramate, riboflavin,
montelukast, lisinopril, micardis, prochloroperazine, dexamethasone, flunarizine,

dextropropoxyphene, meperidine, metoprolol, propranolol, nadolol, atenolol, clonidine,
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chemotherapy, HIV-induced neuropathies, postherpetic neuropathies,
neuropathies induced by tissue trauma, trigeminal neuralgias,
temporomandibular dysfunctions, CRPS (complex 30 regional pain

syndrome), back pain, and visceral complaints, preferably irritable bowel
syndrome (IBS) and inflammatory bowel syndrome. In addition, the

compounds according -47- to the inventioA®ave a general pain-relieving

effect. The symptoms of menopausal hot flushes caused by ‘ .
vaBEehREY G BN HSTEE s BRCBIISH BN Y& s HBHERHE: BRIARSI venlafaxine,

angihormoneresied Aalislis WIlRIOsate cAICINRMA ad SastiatedimeRiptan,

are favourably affected by the present use of the CGRP antagonists ina
preXiEiioe KRkl UhiBr R e IR S RS SYEE R P @ Initriptan.
being distinguished from hormone replacement by the absence of side

effects. Preferablﬁ, the compounds according to the invention are suitable

fof YR GBI drid R Brapagriete il Freraipeaniglitepuch as e.g. VR-1
hegdachess fortreating.tttablerowal 40 syad 59@&. (R R d9r e tagonists,

preventive and acute-therapeutic treatment of hot flushes in

odBirHYeri Bt aneaIHTEn IFHE aesaier ragiarsistd AdARAvgcgeptor antagonists,

CosesReBipGg affsctdscanyenienihypo:00Q1 40 3me/ken b hedyawaidhtors, such as
preferab@s0.0l tol nég/k,g of body weight, when administered 15

inr&ENBTSKPEY SibGHaNED GBAPIGhBIOB £t SEOMAG Acg: SIUBAY RSIFRES: N-type
PrefscrEY, folatoiudDomarka epbedy, waight wher adminisigiadetal)s, sodium channel

nasallé or by inhalation, one to three times a day in each case. If the

tred Wi ECRPRAM £GBATSoeler CERP RS SBIOTHIBRBRISS: gRidriensing fon
ascﬁal%mw@@mﬁats&%@@\éegti@sﬁt@@%ﬁﬂﬁié@p@«g@mﬁﬁﬁ ihisAgvisaRienists such

to reduce the doses specified above, in which case the dosage may be .
froth o185 B EPIG R ARSI ART CAD ERASRIPT tB20PISE BveTLppRB1ifvid 2gonists,

spepfidodifie, iuentonduribapistalesdRiheudaa ol heLomBgBHBsonists may be
according to the invention as 25 valuable adjuvants for the production
arﬁfi%‘iﬂification (by affinity chromatography) of antibodies as well as in

RIA and ELISA assays, after suitable radioactive labelling, for example by
tritiation of suitable precursors, for example by cataIthic hydrogenation

with AR SRR AR std M TRt RN anidtss 1 veraghvette or
analicel didvadie to 1/1 of the normally recommended dose, 1.¢. for example 20 to 100

mg of sumatriptan,

FORMULATIONS

The compounds prepared according to the invention may be administered either on their
own or optionally in combination with other active substances for the treatment of
migraine by infravenous, subcutaneous, intramuscular, intraarticular, intrarectal, intranasal
route, by inhalation, topically, transdermally or orally, while aerosol formulations are
particularly suitable for inhalation. The combinations may be administered either

simultaneously or sequentially.

Suitable forms for adminstration are for example tablets, capsules, solutions, syrups,

emulsions or inhalable powders or aerosols. The content of the pharmaceutically effective
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in neurotransmitter research. -48- COMBINATIONS Categories of active
substance which may be used in combination include e.g. antiemetics,
prokinetics, neuroleptics, antidepressants, neurokinin antagonists, 5
anticonvulsants, histamine-HI-receptor antagonists, (3-blockers,
a-agonists and a- antagonists, ergot alkaloids, mild analgesics,
non-steroidal antiinflammatories, cortlcos?grmds calcium antagonists,

5- HTIB/ID onists, or other ine a B

o AR GO T A0 SHEC PRPeCIfcrt 55 URRUbI ShrHra RRgiapbly 0 o 50

ddue%tsf €hg zmummmsmmta@ﬁoﬁﬁogmmmmﬁy&mﬁlneaehiwaﬂea dosage
nesmmﬂg%&%arat olyvinyl pyrrolidone, citric acid, tartaric acid,

e\ﬁpaet% horatt er/glycerol water/sorbitol, water/polyethylene
egcoI propylene glycol, cetylstearyl alcohol, carboxymethylcellulose or

a%substances sucfg} dfat or, Sui blergﬁ ures &a%of into d
HTBAAMGATRE Sref ﬁ%?ﬁ%%%i? LBIATR SFLcaB A RBlets 2 powder, asa
ca;psulesmramupi@ﬂs (sgpﬁwbg&aaﬁmmmlmmwldﬁm aciogelson. When
s SltOer H‘% %58 r active s bstance hich m?ﬂ)( %used for the d
iﬁasn?%ﬁ b 8\7‘e°“¥1 é"?BF %%’#b’i@tfﬂ& On-Steroidaf® & POVt 45
animmﬂammaiﬁm@&amethmae,mhﬁmﬁtacm;@egtbgﬁﬁmylgaaﬁidnulatlon.
acetaminophen (paracetamol), azathioprine, diclofenac, diflunisal,
fenbufen, fenoprofen, flurbiprofen, ibuprofen, indometacin, ketoprofen,

leflurtoraiidie, tlanebtxicgha2thneefenbfoicratid pnaproxena podanydtiutazo negtent of one

perX|cam Iphasalazine, zomepir r the harmaceutlcally acceptable
sa(ffsn%ﬁer 1t¥1a£;0\(/)vﬁe1 a8 %e %%Ecgp 0 é‘% Stherdé ge?ectlve COX2- inhibitors,

such as for example rofecoxib, valdecoxib, parecoxib, etoricoxib and

eﬂecom a}seragp ces that mrglbn'f%arlle later sta es o

ro:stgapg;ﬂa%lC ars%ﬁfﬁess or' ros%an}% 8ceptor'dn geo?ﬁis & s%% 2 hgrally, and it is

e. gaﬁ%m@@p&&txﬁﬁhﬂgﬁ@m&m&mﬂdﬁhr%ﬂmcﬁ@ﬂrﬂa@mm Rugalsaablets may

SSB%F e er%‘“a d'h;é{ ek otarming, s@eé‘e’ f&‘%mﬁgc?m excipients, for
domperl né dlp ydr mine, %yc iZIhe, prome
chiarprpin azirteliigabatrh, dxmail@hmmbeﬁw@t%iel,umzlﬂt{f@ﬂuﬂmtmiactose

ga(P aip?engtllaﬁtg r%%ﬁ%%'c';%‘rgléqox?ttIcg"edlé%%lé%rcqgt%m&?glgucﬂ as starch or gelatine,
lubricants such as magnesium stearate or talc and/or agents for delaying release, such as
carboxymethyl cellulose, cellulose acetate phthalate, or polyvinyl acetate. The tablets may

also comprise several layers,

Coated tablets may be prepared accordingly by coating cores produced analogously to the
tablets with substances normally used for tablet coatings, for example collidone or shellac,
gum arabic, tale, titanium dioxide or sugar. To achieve delayed release or prevent
incompatibilities the core may also consist of a number of layers. Similarly the tablet
coating may consist of a number of layers to achieve delayed release, possibly using the

excipients mentioned above for the tablets,

Syrups containing the active substances or combinations thereof according to the invention
may additionally contain a sweetener such as saccharine, cyclamate, glycerol or sugar and

a flavour enhancer, e.g. a flavouring such as vanillin or orange extract. They may also



10

15

20

25

3

30 montelukast, lisinopril, micardis, prochloroperazine, dexamethasone,
flunarizine, dextropropoxyphene, meperidine, metoprolol, propranolol,
nadolol, atenolol, clonidine, -49- indoramin, carbamazepine, phenytoin,
valproate, amitryptiline, imipramine, venlafaxine, lidocaine or diltiazem
and other 5-HTIB/JD-agonists such as, for example, almotriptan,
avitriptan, eletriptan, frovatriptan, naratripéin” rizatriptan, sumatriptan and

zolmitriptan. 5 Eurthermore, C ant ists with vanilloid recep

RO S A e B RAG: G AL OB Cllulose,
am&a@m@s@,nwﬁkbﬁsﬁfgr exetyile; Qﬁﬁm@{saﬁmﬂlﬁi&s BTG raeeipdty with cthylene
antagonists, iGlu5 receptor antagqnists, AMPA receptor antagonists,
pﬁﬁf%’rgﬁgwgg%?g %ﬂf:ﬁ ig’géch%ﬁ‘ﬂ@%\tﬁfagomsts NO-synthase

inhibitors, such as e.g. INOS inhibitors, calcium channel blockers, such as

pe blockers, N-type 10 hlockers, potassium channel openers,
o ip LS BEHEERES EHBnEIDpARRIE SHmERs o Ar BT HIGLRER ! Sokheastances

enaP 3 enanpieltelpeeisd rﬂMﬁAﬁﬁg:&QI@éw&ag@ﬁmsamdrmmm such as

channel antagqnists,, suc g. ASIC3 antagonists, brad in receptor
R?gfg%fa.%&g%%&wsa%de@%ra &%W&ﬁdﬁ&?ﬁﬁ@@%&%é&ﬁ §3 fories may be

agenistfurstiengR ©:0mGRd aganisisi el Bloagaiss 1se m@ﬁ&&i@tﬂmm@@lﬂ@ﬁrd fats or
ago ist . uch as ljj%rece tor a%on ts may be 15 added. The
d%ggb% Et‘?ve% YHESS REsBediently 1/5 of the lowest usually
recommended dose to 1/1 of the normally recommended dose, i.e. for
le 20t 100 mg of suma 20 FORMULATIQNS The

COFRBBURIS ALY BECOTAIN Whtd 1o LB ity ARy acceptibe
elthgﬁtﬁﬂ sbeiennwochraoptiesiatly (8. copebirlationfmitioateraaetitde oils (e.g. groundnut
substances fi)r the treatmen of 25 m grﬁ rile lf%y mtra\ée'a% tj n
sUBCTEAREOUY) AR JS @A A APt e AR sl fgrriers such as
byei ghﬁﬁmhmpmaﬁymmidgmadiym crally, twmutelaeypg@itmm uhadienspowders

|ons m

ti t f halati Th bi
O T R e P B e g and
adrinist’pttaniBié dor(exaiiplimfapletssudahise lBgy 0| utiehs] eyiulps:, starch and

polyvinylpyrrolidone) and lubricants (e.g. magnesium stearate, tale, stearic acid and

sodium lauryl sulphate).

For oral administration the tablets may, of course, contain, apart from the abovementioned
carriers, additives such as sodinm citrate, calcium carbonate and dicalcium phosphate
together with various additives such as starch, preferably potato starch, gelatine and the
like. Moreover, lubricants such as magnesium stearate, sodium lauryl sulphate and tale
may be used at the same time for the tabletting process. In the case of aqueous suspensions
the active substances may be combined with various flavour enhancers or colourings in

addition to the excipients mentioned above,

It 15 also preferred if the compounds according to the invention are administered by
inhalation, particularly preferably if they are administered once or twice a day. For this
purpose, the compounds according to the invention have to be made available in forms

suitable for inhalation. Inhalable preparations include inhalable powders,
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emulsions or inhalable powders or aerosols. The content of the
pharmaceutically effective - 50-compound(s) in each case should be in the
range from 0.1 to 90 wt.%, preferably 0.5 to 50 wt.% of the total
composition, i.e. in amounts which are sufficient to achieve the dosage
range specified hereinafter. 5 The preparations may be administered
orally in the form of a tablet, as a powder,%@sa powder in a capsule (e.qg.
a hard gelatine capsule), as a solution or suspension. When administered

by iRPeliabbrr e RgvaceisddAseacempinatiarereiptgRahaiable seltiers, which

asrADAIUEDHSrot AT UERUSISIANG]I6 SOIIAR &{ayﬁﬁ}giéli?é%%%%&ﬁ%ble

formulation. 10 Preferably, therefore, pharmaceutical formulations are
cliEFARHSed by the content of one or more of the compounds according

to the invention. It is particularly preferable if the compounds of formula |

are administered orally, and it is particularly preferable if they are

administered once or twice a day. Suitable tablets may 15 be obtained,

for example, by mixing the aERRERITEBERGEATL) BB KNOWN excipients, for
example inert diluents such as calcium carbonate, calcium phosphate or

lactose, disintegrants such as corn starch or alginic acid, binders such as
stalehcomgetatine feheichftensuiall asamagpesginm sidagatetbialanadion principle.

agents for delaying.release, such as boxymethyl cellujose, cellulose.

e O e T P Uy o i e Sl
sdvaraliaiieid choste Mabjeid 03002 frepapes at parlinglyl byutasling

cores produced analogously to the tablets with substances normally used

for tablet coatings, for example collidone or shellac, gum arabic, talc,
titAnmpldidxide or sugar. To achieve delayed release or prevent 25
incompatibilities the core may also consist of a number of layers. Similarly

the tablet coating may consist of a number of layers to achieve delayed
relebfbem’msé%iblydib&r?ﬂgow}é[[éx@;ﬁelr;nﬁstmahydneE(&%mdo:},xh&?blﬁt&spin-3~y1)-
Syrups._cantaining t tive substan r combinatjons thereo
R B A e P R nelppgotohonate
agkaccharine, cyclamate, glycerol or sugar and a flavour enhancer, e.g.

a

B3

NH,
Br
S0H

Oj\m/\g NN

&Ao - ?

1.52 g (2.0 mmol)} 1-[4-amino-3,5-dibromo-N-[[4-(2,3,4,5-tetrahydro-2(1 H}-oxo-1,3-
benzodiazepin-3-yl)-1-piperidinyl]earbonyl]-(D)-phenylalanyl]-4-(-1-piperidinyl)-
piperidine are suspended in 20 ml of ethanol at 50°C and 380 mg (2.0 mmol) p-toluene-
sulphonic acid monohydrate are added batchwise. The mixture is heated to 65 C, during
which time a clear solution is formed. On cooling to 50 C a white precipitate is produced.
The suspension is stirred for 12 hours at ambient temperature and filtered. The solid is
washed with 3 ml of ethanol and dried for 12 hours at 45 C.

Yield: 1.41 g (76 % of theory)
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contain suspension adjuvants or thickeners such as sodium
carboxymethyl cellulose, wetting agents such as, for example,
condensation products of fatty alcohols with ethylene oxide, or
preservatives such asp-hydroxybenzoates. 5 Capsules containing one or
more active substances or combinations of active substances may for
example be prepared by mixing the activésubstances with inert carriers
such as_lactose or sorbitol and packing them into gelatine capsules.
ppositories may be made for example by mixing with carriers

'provided for this purpose, such as neutral fats or polyethyleneglycol or

the derivatives thereof. 10 Excipients which may be used include, for |
exXalfiBB R ater PHAMTEtdall e BB o MO S8V eitsBodpagpin-3-y1)-
parpifingdiag] eeleun fsasiiansh eaete e Q8119 e BEREnesulphonate
sesame oil), mono- or polyfunctional alcohols (e.g. ethanol or glycerol),

chHhiérs such as e.g. natural mineral powders (e.g. kaolin, clays, talc,

chalk), synthetic mineral powders 15 (e.g. highly dispersed siliCic acid and
silicates), sugars (e.g. cane sugar, lactose and glucose), emulsifiers (e.g.
lignin, spent sulphite liquors, methylcellulpse;starch and
polyvinylpyrrolidone) and lubricants (e.gaesium stearate talc, stearic
acid and sodium lauryl sulphate). 20 For oral administratio fﬁe tablets
may, of course, contain, apart fronyt Q’ﬁb’gv\?rhe'hﬁéhed iers,
additives such as sodium gitrate;-calcium’carbonate and dicalcium
phosphate together wi ﬁ % additives such as starch, preferably
potato starch, gelatine and the like. Moreover, lubricants such as
magresiim steat aie| soditnn Judybsulphaté[4Ad, fadcS Meayihenesd H)-thee-1,3-
same time for the tabletting process. In.t se of aque ensions
it alshine S e Nt D SRR
entiparodrs: orcoleprinigd in 180 dition ¢thtelexdipi€rtsdiantidhed minove binzene-
IS %IIS%&) {%fgrg %rltt: ﬂéecié: gglpc%lxjques. %Fi%grr%g%ctﬁ' hoe _In%/ S.Q’éorﬂg%r water the mixture is
administere by inhala ion, particularly prefera yjllf? ey are a mmistered.
onoeled twitk @ atay sthoediiis B0 purpode; thapompeundsadcondidgrtoishgred for 7
inyentignfyaveia e made avaiable o foms cslable fon AARIRsion formed i
hrhziable prebaraﬁ1 ns Include inhalable powders, -52-

stirred for 7 days at 35°C, 7 days at 30°C and 3 days at ambient temperature. The solid

formed is filtered off, washed with 15 ml of ethanol and dried for 12 hours at 45°C,
Yield: 5.08 g (55 % of theory)

Example 3

1-[4-amino-3,5-dibromo-N-[[4-(2,3,4,5-tetrahydro-2(1 H)-oxo-1,3-benzodiazepin-3-yl}-
1-piperidinyljcarbonyl}-D-phenylalanyl}-4-(1-piperidinyl}-piperidine-maleate (1e)




propellant-containing metered-dose aerosols or propellant-free inhalable
solutions, which are optionally present in admixture with conventional
physiologically acceptable excipients. 5 EXPERIMENTAL. SECTION The
compounds of general formula | may be prepared using methods known in
principle. The methods listed in the "Handbook ofPharmaceutical Salts"
(Eds. P. Heinrich Stahl, Camille G. Wernfth, Wiley-VHC 2002) have
proved particularly suitable. 10 Example |
1-[4-amino-3,5-dibromo-N-[[4-(2,3,4,5-tetrahydro-2(1H)-oxo0-1,3-benzodiaz
eQiBiBg)(ﬁ?O mmol) 1-{4-amino-3,5-dibromo-N-[[4-(2,3,4,5-tetrahydro-2( 1 H}-0x0-1,3-
1-piperidinyl]carbonyl]-D-phenylalanyl]-4-(1-piperidinyl)-piperidine.
pefFaRESEo Y] PR BRI By ST AP NV -4 O loveper i dipyl)-
1-? Q16240 MApended in 20 ml of ethanol at 60°C and 6.23 g (2.0 mmol) maleic acid are
1-[4-amino-3,5-dibromo-N-[[4-(2,3,4,5-tetrahydro-2(1H)-oxo-1,3- 20

5 peAdedRpepifiss-yhbe BisRaIEAFEI AR, HerRERHG IR 1T &R days.
NyHrRipRAIHRG & & SURRENEIBTWRAREIW B sthanglalliGans-38Qd o (Beirs at
mmpol) p-toluene- sulphonic acid monohydrate are added batchwise. The
mfxtdre is heated to 65'C, during which time a clear solution is formed. On
copiing t0.BPE @ nhiter piesipitate is produced. The suspension is stirred
for 12 hours at ambient temperature and filtered. The solid is 25 washed
with 3 ml of ethanol and dried for 12 hours at 45C. Yield: 1.41 g (76 % of

10 theQple 4

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-1-y1)-
piperidin-1-v1}-2-ox0-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-

piperidine-1-carboxylate dimaleate (2a)

15

F &

§ NH,
o oH
0

/O«)J\o/\]( Nﬂ/”&\,_ﬂcm %2 oHoT
o
N

s

1.0 g (1.39 mmol) (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-
piperazin-1-yl)-piperidin-1-yl}-2-oxo-ethyt 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-

20 3-yl)-piperidine-1-carboxylate are dissolved in 10 ml of ethanol at ambient temperature
and combined with 322 mg (2.78 mmol) maleic acid. The mixture is heated to 70°C,
during which time a white precipitate is formed. The suspension is cooled to ambient
temperature over § hours and filtered at 5'C. The isolated crystals are dried for 12 hours at
50°C.

25  Yield: 1.08 g (82% of theory)
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-53- Example 2 1-[4-amino-3 , 5-dibromo-N-[ [4-(2,3,4, 5 -tetrahydro-2(1
H)-oxo-1, 3 -b enzo di azepin-3 -yl)- 1-piperidinyl]
carbonyl]-D-phenylalanyl]-4-(1-piperidinyl)-piperidine-benzenesulphonate
5(b)BrHz *O(9rSO,H NH11 NN~X NON~_O H7.69g(10.0
mmol) 1-[4-amino-3,5-dibromo-N-[[4-(2,3,4,5-tetrahydro-2(1H)-oxo-1,3-
benzodiazepin-3-yl)-1-piperidinyl]carbony#5(D)-phenylalan yl]-4-(-1-pip
eridinyl) 10 piperidine are suspended in 100 ml of ethanol at 50'C and 1.6
g 888" mmol) benzene- sulphonic acid are added batchwise. After the
addition of 0.18 ml of water the mixture is cooled to 45C and stirred for 8
hours at this temperature. Then the mixture is stirred for 7 days at 40 C,

ddRird Wnieh it dlsvechitiiscomn et brreitid Stdperbidrrmrmea-isy)-
stiredifen-1-9pys &t delhyilsdays,at B2 & andALays. R aB8fazepin-3-y)-

temperature. The solid 95 formed is filtered off, washed with 15 ml of
ctHRAEHERST diekprorate mulipburide(2Wield: 5.08 g (55 % of theory)
Example 320 -
1-[4-amino-3,5-dibromo-N-[[4-(2,3,4,5-t§Erahydro-2(IH)-oxo-1,3-benzodiaz

epin-3-yl)- N,
1-piperidinyI]carbonyI]-D-phenylalanyl]-@peridinyI)-piperidine-maIeate
(Ic) Br NH, Br CyOH ,?L :

/wa (}/:\érN%/N\-\//\\N’(:H3 x  HBr
N

g

0.5 g {0.69 mmol) (R}-1-(4~amino-3-chlore-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-
piperazin-1-yl}-piperidin-1-yl}-2-oxo-ethy! 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-
3-yl)-piperidine-1-carboxylate are dissolved in 5 ml of ethanol at ambieﬁt temperature and
combined with 78 pl hydrobromic acid (48% in water). The mixture is heated to 70°C,
whereupon a light yellow solution is formed. This solution is stirred for 3 days at 50°C,
during which time a white precipitate is formed. After cooling to ambient temperature the
solid formed is filtered off and dried for 12 hours at 40°C.

Yield: 70 mg (13% of theory)

Exampie 6

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl}-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carboxylate dihydrobromide (2¢)
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[~N IN N/ NN x HO }N~ N/ -54- 152 g (2.0 mmol)
1-[4-amino-3,5-dibromo-N-[[4-(2,3,4,5-tetrahydro-2(1H)-oxo-1,3-
benzodiazepin-3-yl)-I
-piperidinyl]carbonyl]-(D)-phenylalanyl]-4-(-1-piperidinyl)- piperidine are
suspended in 20 ml of ethanol at 60'C and 0.23 g (2.0 mmol) maleic acid
are 5 added batchwise. The mixture is cofed to ambient temperature and
stirred for 3 days. The solid formed is fgl;ered off, washed with 3 ml of

ethanol and dried for 12 hours at 45C. *:0.82 g (47 % of theory) 10
Example 4 c

(R)-1-(4-amino-3-chloro-5- trifluoro ethyl-benzyl)-2-[4-(4-methyl-piperazin-
| -yl)- piperidin- I-yl]-2-oxo-ethy ’j’L /Y NN o, ® e

4-(2-o0x0-1,2,4,5- tetrahyd 70-1Iy enzodlazepln -3-yl)-

piperidine-1- carboxyla éf@ate (2a) 15F,CHCIOOH -CHIz2HOO
/ N~\0 Hlog(139rnmol)
(R)-I-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-

pl l O ) 1) - mn-1-
B e M phon) 2 4 et ppein
3 y1) pxp@n@mé iadbosoytabe latd HivsollddiA-1@rahlydfethirehas dimbient3-y1)-
8 I
e R 3 P D e A & o o
T_rf'éh@a@b@trfgme@ @omdat@rambi @ﬁmtem_éevafu?;é ‘ovbhglhduesgmerid (30% in
ﬂlt@%%ga%c%&;c J&&,‘%ﬂ@{%gfy §@lﬁtgrﬁ"%ﬁ%@rj%@é&ﬁt§fy %%‘ed. The suspension

is stirred for S hours at ambient temperature, diluted with a little ethanol and filtered. The
isolated solid is dried for 12 hours at 70°C.
Yield: 480 mg (92% of theory)

Example 7
{R)-1-{4-amino-3-chloro-5-triftuoromethyl-benzy!)-2-[4-(4-methyl-piperazin-1-vl}-

piperidin-1-yl}-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carboxylate hydrochloride (2d)

N,
o
io/\(% D eon, X MO

N/\/
s

(.5 g (0.69 mmol) (R)-1-(4-amino-3-chloro-5-trifluoromethyi-benzyl)-2-[4-(4-methyl-

piperazin-1-yl}-piperidin-1-yl}-2-ox0-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-
3-yl)-piperidine-1-carboxylate are dissolved in 5 ml isopropanol at ambient temperature.

After the addition of 95.2 ul hydrochloric acid (12.4 mol/1 in ethanol} a white precipitate is



25 Yield: 1.08 g (82% of theory) -55- Example 5
(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-
1-yl)- piperidin-I-yl]-2-oxo-ethyl
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl) 5

piperidine-l-carboxylate hydrobromide (2b) F,C NH, /~ fx~ CCl INCNN

NCH, x HBr NilVI ~ N 0.5 g (0.69 mmol)-57 -
(R)-I-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl 10 )
pi %@%}%Fﬁé‘ﬁﬂ&nﬁﬁﬁ] _lg&ggrémemn temperature the precipitate formed is
{2088 JiaftdrriRiaydro- 1,3-benzodiazepin-

3-yD)-piperidine-l-carboxylate are dissolved in 5 ml of ethanol at ambient

te}r‘lﬁﬁ aflté &hE CothBiR®d with 78 ul hydrobromic acid (48% in water).

The mixture is heated to 70C, whereupon a light yellow solution is

formed. This solution is stirred for 3 days at 50 C, during which time a
W@%ﬁ)itate is formed. After cooling to ambient temperature the 15

solid formed is filtered off and dried for 12 hours at 40 C. Yield: 70 mg

(13% of theory) Example 6 20 _ _
(RPFA-tA AR B hiere-5-triftusromey riseryinid 444 msiathniprsarazinyl)-
I-yhp&ipedidintl vlxd-eueethigloxo-1,2 4, 5-tetrahydro-1,3-benzodiazepin-3-yl)-
4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piBETHtES: LB AE GiHyBBIoM/Ie (2c) -56- FC NH, CI 0

10

18

20

25

F.
2 NH,
¥
o 1 E
AL AN
O YA o, ¢ 2 )=
o
[

OH

2.5 g(2.95 mmol) (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-
piperazin-1-yl)-piperidin-1-yij-2-oxo-ethyl 4-(2-o0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-
3-yD-piperidine-1-carboxylate are dissolved in 25 ml of ethanol at a;mbieﬁt temperature,
combined with 685 mg (5.9 mmol) fumaric acid and heated to 45°C. A viscous suspension
1s formed, which is diluted by the addition of 15 ml of ethanol. The mixture is heated to
70°C, during which time a white precipitate is formed. The suspension formed is diluted
with another 5 ml of ethanol, cooled to 26 C and filtered. The isolated solid is dried for 12
hours at 60°C.

Yield: 2.49 g (89% of theory)

Example 0

(R)-1-(4-amino-3-chloro-3-trifluoromethyl-benzyl)-2-{4-(4-methyl-piperazin-1-yl)-
piperidin-~1-y1]-2-oxo-~ethyl 4-(2-0x0-1,2,4 5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidine-1-carboxylate disuccinate (2f)
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11 N4 0--y N~-N,CH' x2HBr N/I0OHO0.5g of
(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-
I- yI)-piperidin-1-yl]-2-oxo-ethyl
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl) 5
piperidine-l-carboxylate (chemical purity: 85%, 0.59 mmol) are dissolved
in 5 ml of ethanol at ambient temperatufésa"nd combined with 235 |
hydrobromic acid (30% in glacial acetic acid), whereupon a white
precipitate is immediately formed. The suspension is stirred for 5 hours at
ambient temperature, diluted with ‘& litthe.ethanol and filtered. The isolated
solid is dried for 12 hours at 70 Cg;ld: 480 mg (92% of theory)
Example 7 9

(R)—I-(4-amino-3-ehIoro-m&u%mﬁemy%e@zyg@;[4r(4-nme¥hy|>|giﬁ'érazin-

1-yl)- 15 piperidin-1- ethyl®
4-(2-0xo-1,2,4,5-%@-1,3-benzodiazepin-3-yl)- piperidine- |

-carboxylate hydroehlotide (2d) C NHz CI NO~NN N~j ~N,.,CHx HCI N~

0 & 20 0.5 g (0.69 mmol)

(R -I-(4-amino-3-chIoro-5-trif|uoromethyl-ben_zt_}/l)-z-[4-gl4-methyl-
pfp?éréﬁ%@ﬁwgeﬁ%m:L@ng;%g(g:émwoé-tm uoromet yI-benzyl)—Z—[4-(4~m¢thyl-

A 2@ soml 2 Srtesralidrall- 3-bengadipzepioxo- 1,2 4,5-tetrahydro-1,3-benzodiazepin-

iperidine-1-carboxylate are dissolved in 5 ml isopropanol at ambient

3-v[)-
te?quﬁg-aaﬁ%dirﬁfééﬁwéﬂa‘fﬁ&ﬁ%ﬁ@%).b’%%?d&hiawar%ma%ﬁ.an?-h'tﬁﬂt jjgmperature,

ethanehal whikes phegipitatedsslY siermessRomaneeudlye After 12theusshours at
at ambient temperature the fprecipitate formed is fjltere? gff and drﬁd at
oft ©

7@%(_3@@1@%9_{90@)@16%& H@s?y)’fgq-:s)l(lamﬂféog 15 cooled to 30 C, filtered, washed

with isopropanol and dried.

Yield: 0.24 g (36% of theory)

Example 10

(R)-1-(4-amino-3-chloro-3-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yli)-
piperidin-1-yl]-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carboxylate sulphate (2g)

0.5 g (0.69 mmol) (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-
piperazin-1-yl}-piperidin-1-yl]-2-oxo-ethyi 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-
3-yD)-piperidine-1-carboxylate are dissolved in 10 m} of methanol at ambient temperature.

After the addition of 100 ul sulphuric acid (48% in water) the mixture is stirred for 3 hours
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(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-

1. -yl)- piperidin-1-yl]-2-oxo-ethyl

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidine-l-carboxylate difumarate (2e) 10 F,oHz CI O O HOH /VN~O

N'~" Nil N~CHx2 NOOH OH NAOH_2.5 g (2.95 mmol)

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-

pﬁ?%&l Veﬁ%@ﬂ%f@ '}é éfllil?ogf(g) rﬁm%l methanol has been evaporated off, 1 ml of

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin- 15

styfr} b%ﬁlmﬂéfiﬁhﬁrm@da@evahGYWM\a@dnhIQEYWI@JfEé@ﬁaM@tram@V@h@f the
e L g P e

oﬁ%tWM@ma@i@nnTﬁémmmtﬁmm@m ﬁlwctjmmmm {idrdears at 30 C.

r [ f he suspension fon-ned is diluted with

anothdgr%(arﬁl eéﬁa%o?géi%?l_ed to 26'C and filtered. The isolated solid is

dried for 12 20 hours at 60 C. Yield: 2.49 g (89% of theory) Example 9 25

(R d5(4ramino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-

[-y)="piperidin-1-yl]-2-oxo-ethyl

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

Pipgfidinesl:carhoxylaie, disueeinaig. 28 s28: FiuS A (17)-1-[(4-hydroxy-3,5-
dimethyiphenylmethyl]-2-[4-(4-morpholinyl}-1-piperidinyl]-2-oxoethyl
1-piperidinecarboxylate hydrobromide (3a) |

HC

: CH
CH,

/O\z/ﬁ\o/g\n/h‘%/”%o x  HBr
C

&Lo

(11a) Polymorph I: form B
0.5 g (0.79 mmol) 4-(1,2,4,5-tetrahydro-2-0x0-3H-1,3-benzodiazepin-3-y)-(1.R)-1-[(4-

hydroxy-3,5-dimethylphenyl)ymethyll-2-[4-(4-morpholinyl}- ! -piperidinyl]-2-oxoethyl 1-
piperidinecarboxylate are suspended in 5 ml acetone at ambient ternperature. The
suspension formed is heated to 52°C and combined with 1.0 ml of ethanol, during which
time a clear solution is formed. After the addition of 157 ul hydrobromic acid (30% in
glacial acetic acid) the solution is cooled to ambient temperature over 5 hours. The
solution 1s combined with 2.5 ml n-butyl acetate, whereupon turbidity sets in. The
suspension formed is heated to 60°C for 20 minutes, then cooled to 45 C and stirred for 12
hours at this temperature. After cooling to ambient temperature the precipitate formed is
filtered off, washed with acetone and dried for 6 hours at 80°C.

Yield: 520 mg (92% of theory)
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Cl pOIINN~-~N-CHX2HOOH C\HH0.59g (0.69 mmol)

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl 5

piperazin-1-yl)-piperidin-I-yl]-2-oxo-ethyl

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-

3-yl)-piperidin-lI-carboxylate are dissolved in 5 ml isopropanol at ambient

temperature, combined with 82 mg (0.696r91fnol) succinic acid and heated
ter &81{199155 at ,50'C a white precipitate has formed. The

t C.

s%@p%gnspé(é%ed'?%éc, filtered, washed with isopropanol and dried.
i&ﬁigl@.@%@@dﬁ@%ioﬁ,ﬂ;@@&}h&&m@lﬁ&@f{—1 ,3—benzodiazepin&—-yl)-(i}_?)«l -{(4-
f%ﬁéﬁ%ﬁggﬁ%ﬁ%@eg %L“ﬁ&?ﬂf%{ﬁ%%%ﬁéﬁ%ﬁiﬁﬁéﬁﬁ'i}%'zﬂ- A athy 1-
Ax(iReokbnt2rlGbtramednosd Srbehirodimt epimedayk)t at ambient temperature and heated

pipeyidine-l-garboxylate sul %t?;gggg!ﬂogré‘g}acl\la!:\zld f-Slé{%iENgleCL%:'i_e'L)l(e'{c':gt%c%%id) the
N'N 2 .%rgf. mmol) ™ ]

(R):ihfr ansinoed-ith|bteér trifiiicfomé by hbenzat 12 {4 -henetisyduspension formed is
piperazin-1 -yh-piperidin-1-yl]-2-0x0-gth ) e

4 _tp -lgéo{joljaﬁ?%gég?r%ﬂgr&rog%’f- 1%%% (f)e | éyz Iké%%s_ and filtered. The residue is dried for 4
Slylupipeditiite-1-carboxylate are dissolved in 10 ml of methanol at

amphient er . After tgle addition of 100 | sulphuric acid (48% in
R R R Eorhe

water) the mixe r 3 hours -59- at ambient temperature. After
about 5 ml of methanol has been evaporated off, 1 ml of

text-butyvimethylether is added, whereupon an oil is precipitated. "After
, ﬁg(amﬁe;:;% .

4-(1,2,4,5-tetrahydro-2-ox0-3H-1,3-benzodiazepin-3-yl)-(1R)-1-[(4-hydroxy-3,5-
dimethylphenyl)methyl} -2-[4-(4-morpholinyl}-1-piperidinyl}-2-oxoethyl
l-piperidinecarboxylate hydrochloride (3b)

(12a) Polymorph 1: form B
.5 g (0.79 mmol} 4-(1,2,4,5-tetrahydro-2-0x0-3H-1,3-benzodiazepin-3-yt)-(1 R)-1-[ (4
hydroxy-3,5-dimethylphenylimethyl}-2-[4-(4-morpholinyl}- 1 -piperidinyl}-2-oxoethyl 1-

piperidinecarboxylate are dissolved in 5 mi isopropanol at 70°C and combined with 69.2 pl
hydrochloric acid (11.4 mol/] in ethanol), whereupon turbidity sets in. After 1.5 hours at
70°C 3 ml isopropanol are added to dilute the suspension formed. The mixture is cooled
stepwise to ambient temperature within 2.5 hours, filtered and dried for 12 hours at 55 C.
To eliminate the solvent completely the solid is dried for a further 6 hours at 65 C and for 5

hours at 80 C.
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supernatant solvent the residue is combined with 5 ml acetone, during
which time crystallisation sets in. The precipitate formed is filtered and
dried for 12 hours at 30 C. 5 Yield: 0.26 g (46% of theory) Exam It?ell
4-(1,2,4,5-tetrahydro-2-oxo-3H-1,3-benzodiazepin-3-y1)-(1R)-1-[(4-hydrox
y-3,5- 10
dlmethylphenyl)methyl] -2-[4-(4- morpholln?/) 1-piperidinyl]-2-oxoethyl
iperi car robromide (3a) H OH Px ~ CHI O~NN~..~O x
88 &iﬁy Egh’fy rph f; form B 0.5 g (0.79 mmol)
4 (1 2 4 5-tetrahydro-2-o0xo0-3H-1,3-benzodiazepin-3-yl)-(1R)-1-[(4-

XP% Y3 15 dim tlaylphenxl)methyl] -2-[4-(4-morpholinyl)-1-piperidinyl]-2-o
ﬁﬁ%&fﬁpj%néta%xylate are suspended in 5 ml acetone at
ambigM.tErhapecdturé] T HeS -setsgdenisiod -torneH- |shbateddhﬁzﬁﬁxﬁ;ihmﬂ (ER) 1-[(4-

COTRNSINAS G ) SLSANS) SLING WEh 20 e ACat SIED oy 1

for fer bromic ac
aq;mmdmek)alfhmmmu amlélmﬂmd to Sxmbtﬁrﬁttampatambeenvmnﬁomwm and

The olué: ths f)csogn %mc 2.5 rgl yl ac 2.tfatg er%%%gsturbldbt At
setsin-The’ Suspénsio ormeéllsah ifex minutes,
coalgeta b @arid stined: fbet & xhadtbchﬂth;smmp&ﬂaw&edﬁﬁeﬂsﬂolmgtm another 2

ambient te ure th [ formed IS filtere S ith
S SR AR e S0 P it s
(Ibsy Pobthybetbler2iniddned ;61§ (0TS mmbn;.

4-, X0-3H3 1,3-benzodiazepin-3-yl)-(1R)-1-[(4-
ﬁr%zxy %7@9 ‘ﬁﬂ%n};lp %n;? ethyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-o0

xoethyl 1- piperidinecarboxylate are suspended in 5 ml n-propanol at
arﬁ)t{)ia%ltige{‘gperature and heated

4-(1,2,4,5-tetrahydro-2-0x0-3F-1,3-benzodiazepin-3-y1)-(1R)-1-[(4-hydroxy-3,5-
dimethylphenyDmethyl]-2-[4-(4-morpholinyl}- 1-piperidinyl]-2-oxoethyl 1-
piperidinecarboxylate phosphate (3¢)

1.0 g (1.58 mmot) 4-(1,2,4,5-tetrahydro-2-ox0-3H-1,3 -benzodiazepin-3-yl)-{1R}-1-[(4-
hydroxy-3,5-dimethylphenyhmethylj-2-[4-(4-morpholinyl)- 1 -piperidinyl]-2-oxoethyl 1-
piperidinecarboxylate are dissolved in 8.9 ml boiling ethanol and combined with a solution
of 106 pl phosphoric acid (85% in water) in 1,06 mi of ethanol. The mixture is stirred for
2 hours at 72 C, whereupon a white suspension is formed. After cooling the suspension is

stirred for 12 hours at ambient temperature, The crystals formed are filtered off and dried

for 12 hours at 40°C.
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5to 70C. After the addition of 157 | hydrobromic acid (30% in glacial
acetic acid) the mixture is stirred for 1 hour at 70 C and 20 hours at 40 C.
Then the suspension formed is cooled to ambient temperature, stirred for
5 hours and filtered. The residue is dried for 4 hours at 80C. Yield: 460
mg (72% of theory) 10 Example 12
4-(1,2,4,5-tetrahydro-2-oxo-3H-l,3-benz""o%ézepin-3-yl)-(1R)-l-[(4-hydroxy
-3,5-.di Iphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl
1 %Eﬁ&?@%@&‘g%@%{ﬁ ydrochloride (3b) H'OH CHI j O-'y x HCI N
H (12a) Polvmorph 1: form B 20 0.5 g (0.79 mmol)

4-]§1a§ﬂ4r5-1t trahydro-2-oxo0-3H-1,3-benzodiazepin-3-yl)-(1R)-1-[(4-
hy&mx%%—é- ,5-dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-o0
xoethyl 1- piperidinecarboxylate are dissolved in 5 ml isopropanol at 70 C

ined with 69.2 | loric acid (11.4 in et |
TN UMY <0 ey T AUAeeRt 0 4 Vo e prQpaRaane
addtectiiglphiciigl e thySpRiision darnmpleclimhe Imiierdisythdledo2hgiépwise
t bient t f ithin,2.5,. filtered dried for 12 h t
SR TTHR A CoAR CSHbICIEl LB L drad for a further &

0 élimina tom for a further 6

hours at 65C and for 5 hours at 80 C. -61- Yield: 470 mg (84% of theory)

(12b) Polymorph 2; form A 0.5 g (0.79 mmol)

4-(1,2,4,5-tetrahydro-2-oxo-3H-1,3-bepzdtiazepin-3-yl)-(1R)-I-[(4- 5

hydroxy-3,5-dimethylphenyl)methyl]-2-[4=(4:morpholinyl)-I

-piperidinyl]-2-oxoethyl 1- )y
N

F OH
N
O/Ir mN\\//\\O % HOMOH

h‘a oH 0
NAO
H

39.4 g (57.8 mmol, 93%)) 4—(1,2,4,5~tetr§hydr0-2-oxo—3f{-1,3—benzodiachin~3~y1}~(lR)-l~
{(4-hydroxy-3,5-dimethylphenylymethyl}-2-{4-(4-morpholinyl)-1-piperidinyl}-2-oxoethyl
1-piperidinecarbox ylate are taken up in 197 m! of ethanol at ambient temperature. The
mixture is heated to 70°C, while 197 m] isopropanol are added. At 75°C a solution of
10.25 g (67.6 mmol) (L)-(+)-tartaric acid in 10.25 ml of water s added dropwise. After
mnoculation with the desired polymorph the mixture is cooled to 18°C within 4 hours. The
crystals formed are filtered off, washed with ethanol and dried.

Yield: 38.8 g (84% of theory)

Example 15

4-(1,2,4,5-tetrahydro-2-0x0-3H-1,3-benzodiazepin-3-v1)-(1 R)-1-[(4-hydroxy-3,5-
dimethylphenyl)methyl]-2-{4-(4-morpholinyl}-1-piperidinyl]}-2-oxoethyl 1-
piperidinecarboxylate (25,35)-2,3-dihydroxybutanedioate (3e)
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piperidinecarboxylate are dissolved in 5 ml of ethanol at ambient
temperature and combined with 65.3 | hydrochloric acid (37% in water).
After 2 hours at ambient temperature tert-butylmethylether is added
dropwise until turbidity sets in. After another 2 hours at ambient
temperature the white precipitate formed is filtered off, washed with tert 10
butyl-methylether and dried for 12 hours &40 C. Yield: 370 mg (70% of
theory) Example 13 15 H,
4-(1,2,4,5-tetrahydro-2-oxo-3H-1,3-b diazepin-3-yl)-(1R)-1-[(4-hydroxy
-3,5- dimethylphenyl)methyl]-2-[4-(4- holinyl)-1-piperidinyl]-2-oxoethyl
1- piperidinecarboxylate phosphgte {3c) H. OH }P~/CHOsH NV x
H,PO4 N1C N~OH CJ~g§j~1. @@%ﬁfﬁwﬁo X HOM(G“
4-(1,2,4,5-tetrahydro-2foxt-3H-1,3-benzodiazepin-3-yl)- (1 RY-12[(4-
hydroxy-3,5-dimeth @ %?methyl]-z-[4-(4-morpho|inyl)-1-piperidinyI]-2-o
xoethyl | - piperidinecarboxylate are dissolved in 8.9 ml boiling ethanol
and combined with a solution of 106 | phosphoric acid (85% in water) in

108 %3‘??(%@%8‘ 4108 MIKWEEIR ST IRr 28 2 NOUES @ L2 fm-3-y1)-(1 R)-1-[(4-

wheréupon a white suspension IS formed. After cooling the suspension is

stirdedior 15-Hiowrdraphentisneteriperitiferrehehyatas ronsiedind-2-oxoethyl 1-
ﬁ'{a%@ﬂcﬁﬁe@ﬁ}%cﬁ&%{efﬁ% Behaves f 9.5 RAnieldorafang 4469 £ 16 mmol)

theory) Example
(D)-(-)-tartaric acid are dissolved in 5 ml boiling isopropanol and while still hot added

dropwise to the isopropanolic solution of the base. The mixture is refluxed for 1.5 hours
until a white suspension has formed. A fter cooling the suspension is stirred for 1 hour at
ambient temperature. The Crystals formed are filtered off and dried for 12 hours at 40°C.
Yield: 2.1 g (81% of theory)

Example 16

(R)-1-(4-hydroxy-3,5-dimethyl-benzyl)-2-0x0-2-[4-(tetrahydro-pyran-4-yl}-piperazin-1-
yl]-ethyt 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1 -carboxylate
fumarate (4a)

0.25 g (0.39 mmol) 4-(1,2,4,5-tetrahydro-2-0x0-3H-1,3-benzodiazepin-3-y1)-(1R)-1-[(4-
hydroxy-3,5-dimethylphenylmethyl}-2-[4-(4-tetrahydropyranyl)- I -piperazinyl}-2-
oxoethyl I-piperidinecarboxylate and 46.7 mg (0.39 mmol) fumaric acid are dissolved in

2.5 ml of ethano! and 4 drops of water at 70°C. The mixture is cooled to ambient
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4-(1,2,4,5-tetrahydro-2-oxo-3F1-1,3-benzodiazepin-3-yl)-(1R)-1-[(4-hydrox
y-3,5-

dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl 1-
piperidinecarboxylate (2R,3R)-2,3-dihydroxybutanedioate (3d) H\ OH CHI
~yOH ~N 0 N N~% X HOOH N 0 OH 0 Hito-H 10 39.4 g (57.8 mmol,

93%)) 4-(1,2,4,5-tetrahydro-2-oxo-313 1,3-benzodiazepin-3-yl)-(1R)-1-

[(4€ O3 MtAAR BRI TERI DR a AokABRSRO RS BTbisrfarmAlL The
2-exgetRYordnBiPeEdiNacarbR Xy MB:are iakan 41 nnki Y sl of ethrRekak 40°C.

ambient temperature. The mixture is heated to 700C, while 197 ml -
isopfopand 48 Gddea! REFFOC a solution of 15 10.25 g (67.6 mmol)
(L)-(+)-tartaric acid in 10.25 ml of water is added dropwise. After

ingculation with the desired polymorph the mixture is cooled to 180C

wi s. The crystals formed are filtered off, washed with ethanol

and dried. Yield: 38.8 g (84% of theory) 20 Example 15

4-%1 2.4 5-tetrahydro-2-oxo0-3F1-1,3-benzodiazepin-3-yl)-(1 ' .

R) %’)[(114(%}&'{3%33,355_-61methyl~benzy1)-2-0x0—2-[4-(’£ctr ydro-pyran-4-yl)-piperazin-1-
diretbylphembmetiy i 2-{drtdvarrnholihokipiReidnyll-2ipxeeth learboxylate
piperidinecarboxyl ate (2S,3S)-2,3-dihydroxybutanedioate(3e) 25 -63 -3
ORYEPEAF 4RVO~/N~N ~ x HO~OH N} 0 OH 0

0.25 g (0.39 mmotl) 4-(1,2,4,5-tetrahydro-2-ox0-3H-1,3-benzodiazepin-3-yH-(1 R)-1-[(4-
hydroxy-3,5-dimethylphenylymethyl] -2-[4~(4~tétrahydropyrany§)—1 -piperazinyl]-2-
oxoethyl 1-piperidinecarboxylate are dissolved in 1.75 ml isopropanol and heated to 70°C.
22.2 pL sulphuric acid (95% in water) are added at this temperature, whereupon a
colourless precipitate is formed. The suspenston formed is cooled to ambient temperature
within 2.5 hours. The crystals formed are filtered off, washed with isopropano! washed
and dried for 12 hours at 45°C.

Yield: 260 mg (90% of theory)

Example 18

(8)-2-(4-amino-3-chloro-3-trifluoromethyi-benzyl)-1-[4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl}-4-{4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-vij-
butane-1,4-dione-hydrochloride pentahydrate (5a)
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2C

H 2.0 g (3.16 mmol)
4-(1,2,4,5-tetrahydro-2-oxo-3H-1,3-benzodiazepin-3-yl)-(IR)-1-[(4-

hydroxy-3, 5-dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-I
-piperizinyl]-2-oxoethyl I- 5 piperidinecarboxylate are dissolved in 1.5 ml
boiling isopropanol. 479 mg (3.16 mmol) (D)-(-)-tartaric acid are dissolved

in 5 ml boiling isopropanol and while still ft-added dropwise to the
isopropanolic solution of the base. The mixture is refluxed for 1.5 hours

until a white suspension has formed.’ tooling the suspension is

stirred for 1 hour at ambient temper -al he crystals formed are filtered

off and dried for 12 hours at 40 M\((Leld: 2.1 g (81% of theory) Example

16 N %"N@Nfcﬁ% x HCl x 5RO
(R)-1-(4-hydroxy-3,5-dimethyl= enzyI)—OZ-oxo-Z-[4-(tetrahydro-pyran-4-y1)-p
iperazin-I- 15 yl]-et -0xo- 1,2,4,5-tetrahydro- 1,3 -benzodiazepin-3
-yl)-piperi dine- |-carboxylate fumarate (4a) H,” OH CH, 0 H OH N~ON~
N~~~0XxHOHO NNAO H200.25 g (0.39 mmol)

4 zoqiazenin- 3yl (R-Js[(ra (4. .
O e O LAl SR et
yIpegethyl ipmgaddinerbridéy(ateand, 2.6, 3-teigal0:39 thinbbnandiarkpin-3-y1)-
%?Xq;@ﬁﬁigﬁ%ﬂ:]‘fﬁgtéﬂezri-@o%%p%Qﬁ'Qéo"i‘Uéb%dﬂfﬂsa%t\g@%%&w&ngﬁgﬁh 2

ure is cooled to ambient -64- temperature over 12 hours, during'w

tirfeeiesleifassiduspertdiirisddrtharo it wrjstals Jarbrebicdreditterdtie mixture is
off . ashedyvilL el W%@%Wéﬁ%@éﬁg{?& RAHIE 3540 Grs. PRI HAGIREed is filtered

(57% of theory) .
off and dried for 12 hours at 40 C.

Yield: 3.0 g (85 % of theory)

Example 19

(5)-2-(4-amino-3-chioro-5-trifluoromethyl-benzyl)- 1-{4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl}-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yi]-
butane-1,4-dione-(28,38)-2,3-dihydrox ybutanedioate (5b) ‘

F
2 NH,

Ci
9 N Ol O
Ow %N%N’CHH x HONOH
N
Q

; N/g 0 OH

0.5 g (0.7 mmol) (5)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-{4-(4-methyl-
piperazin-1-yl}-piperidin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-
piperidin-i-yl]-butane-1,4-dione and 209 mg (1.4 mmol) (D)-(-)-tartaric acid are dissolved
in 5 ml of water and refluxed. Then the solution is cooled to ambient temperature within

12 hours. The solid formed is filtered off and dried for 12 hours at 40°C.
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5 Example 17 (R)-1-(4-hydroxy-3,
5-dimethyl-benzyl)-2-oxo-2-[4-(tetrahydro-pyran-4-yl)-piperazin-I - yl]-ethyl
4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-
I-carboxylate sulphate (4b) 10 OH CH, 040NN -~OxN,SONON' H
0.25 g (0.39 mmol)

4 -(1,2,4,5-tetrahydro-2-ox0-3H-1,3-benzotfiazepin-3-yl)-(1R)-I-[(4

5- cflrg%tf{l)y?p%g Wrﬂgﬁiﬁfﬁ [4-(4-tetrahydropyranyl)-I-piperazinyl]-2 15

oxoethyl 1-piperidinecarboxylate are dissolved in 1.75 ml isopropanol and

h%ated lio 0C. 22.2 L sulphuric acid (95% in water) are added at this
terﬁ%@%ié, whereupon a colourless precipitate is formed. The

suspension formed is cooled to ambient temperature within 2.5 hours.

T tals. for are filtered off, washed wj h| propa ol Washed
NS T T RSTS HB-50 PTEISR A0k o bRy e RFRgA 1

(Pper{dinming-3-Gh QF@Mnﬂm&lmﬁm&beﬂw&kﬂz%éédiﬂﬁthwwm%ﬂr 1-y1l-

pé‘%ﬁ’&‘?ﬁ-li}ﬁlﬁ?ﬁ-}&%@?@f}fﬁ%@flﬁmaﬁ%ﬁ§>-benzodiazepin-3-y|)-piperid

in-l-yl]- butane-I,4-dione-hydrochloride pentahydrate (ba) -65-F C CI

NrNN\j~N.-CH, z HCI x 5 H,0 Ole
NH
Ci

(\NJO‘\/:\N/N%N%N’CHS x HBr x 5H,0
?/\) o )
¢ ;N/%O
H

2.0 g (2.6 mmol) {5)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)- 1 <[ 4-(4-methyl-
piperazin-1 -yl}—pépefidin-l -y1]-4-[4-(2~0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidin-1-yl}-butane-1,4-dione are dissolved in 20 m] isopropanol and at 50 C combined

with 0.6 ml hydrobromic acid (47% in water). The mixture is cooled to 4°C within 30

minutes. The solid formed is filtered off, washed with 5 ml cold isopropanol and dried for.

12 hours at 40°C.
Yield: 1.94 g (83% of theory)
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3.0 g (4.2 mmol)
(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-
piperazin-l-yl)-piperidin-I-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiaze
pin-3-yl)- 5 piperidin-I-yl]-butane-1,4-dione are dissolved in 3 ml acetone
and combined with a solution of 4.2 ml hydrochloric acid (1 mol/l in water)
in 22.8 ml of water. The mixture is refluxéd and cooled to ambient

erature within 12 hours. The solid formed is filtered off and dried for
1%5@@:;;40 C. Yield: 3.0 g (85 % of theory) 10 Example 19
(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-piperazin-

l-y1)- . : . L

b G TS i T 3 Darpsiins sy Tytis e (A1

dii3; 4~y s botand)-R4idredR S 359) 2B dihydroxybutané diiateo oy thy( -amide-
HO, IN ~~~N,CHa HO OH NI\00 OH H~pH 0.59g (0.7 mmol)

%1§aga5r1(1? 3 chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl 20

piperazin-1-yl)-piperidin-I-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiaz

epin-3-yl)- piperidin-1 -yl] -butane- 1 ,4-dione and 209 mg (1.4 mmol)

(D)-(-)-tartaric acid are dissolved “im5 Ml of water and refluxed. Then the

solution is cooled to ambient tempefatiyre within 12 hours. The solid

formed is filtered off and dried for ¥2 Rours at 40'C. -66- Yield; B5°g (71%

of theory) Example 20 5 S&ﬁ\ﬁ/’\nf“@,(m o, x 2 HOM

(S)-2-(4- amlno -3-chlo ¥ oromethyl-benzyl)-1- [4 (4-methyl-piperazin-

[-yl)- < § o

N
H

0.5 g (0.76 mmol) 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-
carboxylic acid- {(R)-1-(3,4-diethyl-benzyl})-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-
2-ox0-¢ethyl }-amide and 88 mg (0.76 mmol) maleic acid are suspended in 10 m! acetone
and refluxed. 1 ml of methanol is added to this suspension, whereupon the substances go
into solution completely. After the addition of another 5 ml acetone the solution is stirred
for 2 days at ambient temperature. The solid formed on the glass wall is dissolved and
another 10 ml acetone are added. The precipitate formed is filtered off and dried for 12
hours at 40°C.

Yield: 20 mg (3% of theory)

Example 22

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine- 1-carboxylic acid- {(R)-1-
(3,4-diethyl-benzyl)-2-{4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl } -amide-p-
toluenesulphonate {6b)




10

18

20

piperidin-I-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperi
din-1-yi]- butane-l,4-dione-hydrobromide-pentahydrate (5¢) F,C NH2 CI
~NNN~ CH, x HBr x 5H,0 NN H 10 2.0 g (2.6 mmol)
(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-
piperazin-l-yl)-piperidin-I-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiaze
pin-3-yl)- piperidin-1-yl]-butane-1,4-dione &e dissolved in 20 ml
isopropanol and at 50 C combined with Q 6 ml hydrobromic acid (47% in
water). The mixture is cooled to 4 CWi 30 15 minutes. The solid
formed is filtered off, washed with 5 rsyd isopropanol and dried for 12
hours at 40C. Yield: 1.94 g (83% eof théory) -67- Example 21
4-(2-0x0-1,2,4,5-tetrahydro-1,3<b z\gpm@j pgjperidlnﬁgcarboxyhc
acid-{(R)-1- (3,4-diethyl- [ﬂ (]e-methyl- plperldln 4-yh#Epiperazin- |
-yl]-2-oxo-ethyl } -amige; s dimaleate (6a) H C00OOH Hy K&/ ~NN~
CHIx2 HO 0 N H 0.5 (6.76 mmol)
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-y1)-piperidine-I

0.2 g (0.30 mmol) 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid- {{R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-y!)-piperazin-1-y1]-
2-ox0-ethyl}-amide and 57.8 mg (0.30 mmol) p-toluenesulphonic acid are suspended in 10
ml acetone and refluxed. 1 ml of methanol is added to this suspension, whereupon the
substance goes into solution completely. After cooling to ambient temperature the solid
formed is filtered off, washed with acetone and dried for 12 hours at 40°C.

Yield: 120 mg (47% of theory)

Example 23

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-carboxylic acid- {{R)-1-
(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl } -amide-

benzenesulphonate (6¢)

1.0 g (1.52 mmol) 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxyhic acid- {(R}-1-(3,4-diethyl-benzyl}-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-
2-oxo-ethyi}-amide and 240 mg (1.52 mmol) benzenesulphonic acid are dissolved in 14 ml
boiling isoprbpanc)}. The solution is stirred for 24 hours at 50'C. Then the temperature js

reduced by 5°C every 8 hours, during which time a white precipitate is formed. After 3
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10 carboxylic
acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(I-methyl-piperidin-4-yl)-piperazin-I-yl]-
2-oxo-ethyl}-amide and 88 mg (0.76 mmol) maleic acid are suspended in
10 ml acetone and refluxed. 1 ml of methanol is added to this suspension,
whereupon the substances go into solution completely. After the addition
of another 5 ml acetone the solution is stiffed for 2 days at ambient
temperature. The solid formed on_the glass wall is dissplved a
R et R bR Rttt S
drieghiorh3] heudsial 493G 2 Yieles A3 01g.(3% of theory) Example 22 20
4é} 0-1,2,4,5- te('grahfy%ro -I,3-benzodiazepin-3-yl)-piperidine-l-carboxylic
ae&R)S B0 g (47% of theory)
(3,4-diethyl-benzyl)-2-[4-(I-methyl-piperidin-4-yl)-piperazin-l-yl]-2-oxo-ethyl
}-alnide-p- toluenesulphonate (6b) s8 H3C~ SO ,H 0 ~IN't~H O I
NEXARRIe44 x / N CHI &N' 0.2 g (0.30 mmol)
4- (2 0xo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-l carboxylic

(rﬂe)(% el eiétryictiahygipd prberendingrmipendlipsinpdraznoEylic aeid-(R)-1-
2@@@%ﬂvﬂf@%ﬂﬁwﬂ&mﬂ%ﬁ%ﬂu@@gﬂmﬁi@@m@ﬁm agifls@iel }-amide-

susp %i‘?aﬁn 10 mla toneﬁ d refluxed. 1 ml of methanol is added to
thf?@%rsl]ﬁ o, Wﬁ 5815 #88) substance goes into solution completely.

After cooling to ambient tempeérature the solid formed is filtered off,
washed with acetone and dried for 12 hQ rs at 40C. Yield: 120 mg (47%
of theory) 10 Example 23

SOH

/Q N/Y N O, @

N S0,H
s

A solution of 1.427 g naphthalene-1,5-disulphonic acid (4.95 mmol) in 70 ml isopropano}
is added to 3.25 g (4.94 mmol) 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carboxylic acid-{{R)-1-(3 4-diethyl-benzyl)-2-{ 4-(1-methyl-piperidin-4-yl)-
piperazin-1-yl}-2-oxo-ethyl}-amide and heated to 80°C. The now clear solution is cooled
0 ambient temperature, by lowering the temperature of the heating bath by 5°C every 6
hours. The resultant suspension is filtered, the isolated solid is dried for 12 hours at 40°C.

Yield: 3.7 g (79% of theory)

Exampie 25

4-(2-0x0-1 ,2,4,5-tétrahydr0-} J3-benzodiazepin-3-yh)-piperidine- 1 -carboxylic acid- {(R)-1-
(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin- 1 -yl]-2-oxo-ethyl } -amide-
naphthalene-2-sulphonate (6e)
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4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-l-carboxylic .
acid-{(R)-I-
(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethy
[}-ainide- 15 benzenesulphonate(6e) H,C 0 SOH N N H ~~NN,CHx/ 0
N- H 1.0 g (1.52 mmol)
4-(2-ox0-1,2,4,5-tetrahydro-l,3-benzodiazépin-3-yl)-piperidin-1 20
carboxylic acid-

{(R)-1-(3,4-diethyl-benzyl)-2-[4-({“ethyl-piperidin-4-yl)-piperazin-I-y]-
2-oxo-ethyl}-amide and 240 mg (1. mol) benzenesulphonie acid are
dissolved in 14 ml boiling isopkop . The solution is stirred for 24 hours

at 50 C. Then the tempera A, 1 by.5€ eyery 8 oy Jﬁ‘ﬁng
which time a white preei itj:tgj@is fgrerggﬁ?ter 3 f—"ggi days at a final
temperature of 25@?@@ formed is filtered off, washed with 5 ml
isopropanol and dried for 12 hours at 50 C. Yield: 580 mg (47% of theory)
a Example 24

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-l-carboxylic
aciRfRrIA38 mmol) 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

(3 &t benzylk 2143 (3-matiylRip 1'-51341- AT Al o in-1-y1]-
I}-amide??{]a hthgfgfe-[tl,’&disulphona%}éS](|6d f{) H ,Cﬁg{%OH r.ym&%mn v
|Obroxe-clhy b -amidesndf 6&- MmN dkiFoRdl naphthgiene-2-sulphonic acid monohydrate

naghthalenge=l 1SRRG ARH At S ARRe)) #hé QRSP QRaRAN 0 ambient
temperature within 6 days in 5°C stages and filtered. The isolated solid is washed with
isopropanol and dried for 12 hours at 60°C.
Yield: 150 mg (46% of theory)

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 shows the X-ray powder diffractogram of the crystalline compound 1-[4-amino-
3,5-dibromo-N-[{4-(2,3,4,5-tetrahydro-2{1 H}-ox0-1,3-benzodiazepin-3-y1)-1-piperidinyl |-
carbonyl]-D-phenylalanyl]-4-(1-piperidiny!}-piperidine-p-toluenesulphonate (1a).

Figure 2 shows the X-ray powder diffractogram of the crystalline compound 1-[4-amino-
3,5-dibromo-N-[[4-(2,3,4,5-tetrahydro-2(1 H)-oxo-1,3-benzodiazepin-3-yl)- 1 -piperidinyl}-
carbonyl]-D-phenylalanyl]-4-( 1 -piperidinyl)-piperidine-benzenesulphonate (ib).

Figure 3 shows the X-ray powder diffractogram of the crystalline compound 1-[4-amino-
3,5-dibromo-N-[[4-(2,3.4,5-tetrahydro-2(1 H)-oxo-1,3-benzodiazepin-3-yl}- L -piperidinyl]}-
carbonyl]-D-phenylalanyl]-4-(1-piperidinyl)-piperidine-maleate (L¢).

Figure 4 shows the X-ray powder diffractogram of the crystalline compound (R)}-1-(4-
amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl}-piperidin-1-y1}-
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is added to 3.25 g (4.94 mmol)
4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl) 15
piperidine-l-carboxylic acid-
{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-
piperazin-1-yl]-2-oxo-ethyl}-amide and heated to 80 C. The now clear
solution IS cooled to ambient temperaturée,'by lowering the temperature of

heatin 6 houyrs. The resultant suspension
IERe TG i ST T RS e BT rodacefborylae
théiary)eaR Example 25
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-I-carboxylic
acid-{(R)-l- (3,4-diethyl-benzyl)=2-[4-(I-methyl-piperidin-4-yl)-piperazin-|
Vi exo-wihyb fhamies mivdaphifialenganswphenaieifae-dnpitnd (R)-1-(4-

N 0 028 0 B, L B0

aCicxpt Bl és(ﬂostte-mlébsee&yﬁyard@@%ﬂﬂay RRefdivifmhpiperazitarboxylate
I A%J 5 2-0x0- e g -amide and 86.2 mg (0.38 mmol)
ftRBigAEdS Ghphonic acid monohydrate are suspended in 5 ml

|sopropanol and refluxed The solution is cooled to ambient temperature

in 6 %8%8 in es an ed The |soﬁlj ed solid.is Washed Q} 1.4
esth e i e F L0 R4 SO DRSO 1
1GuBRER &E}&QREH@N@&%&E&WSE@%@E;&W&H@}quﬁyendm 1-y1-

e P L S MBS M e

-ptmeytﬁmsmlmadmnyl] -D-phenylalanyl]-4-(1- plperldlnyl)-piperldlne
p-toluenesulphonate (la).
Figure 7 shows the X-ray powder diffractogram of the erystalline compound (R)-1-(4-
amino-3-chioro-3-triftuoromethyl-benzy!)-2-[4-(4-methyl-piperazin-1-yl}-piperidin-1-yl}-
2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
hydrochloride (2d}.

Figure 8 shows the X-ray powder diffractogram of the crystalline compound (R)-1-(4-
amino-3-chloro-3-trifluoromethyl-benzyl)-2-{4-(4-methyl-piperazin-1-yl}-pipendin-1-y1]-
2-ox0-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
difumarate (Ze}.

Figure 9 shows the X-ray powder diffractogram of the crystalline compound (R)-1-(4-
amino-3-chloro-5-trifluoromethyl-benzyl)-2-[ 4-(4-methyl-piperazin-1 -yl}-piperidin-1-y1]-
2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-carboxylate

disuccinate (2f).

Figure 10 shows the X-ray powder diffractogram of the crystalline compound (R}-1-(4-
amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-1-ylj-piperidin-1-yl}-



10

15

20

25

30

Figure 2 shows the X-ray powder diffractogram of the crystalline

compound 1-[4-amino-
3,5-dibromo-N-[[4-(2,3,4,5-tetrahydro-2(1H)-oxo-1,3-benzodiazepin-3-yl)-1
-piperidinyl]- 20
carbonyl]-D-phenylalanyl]-4-(1-piperidinyl)-piperidine-benzenesulphonate

(ib). Figure 3 shows the X-ray powder difffactogram of the crystalline

compound 1-[4-amino- X , L

3, 5BFEME- K93, 2 5 ety dre-3 (A hsnped ¥28min 2Jimipsping-yrgarbox iate
-pipgsidiaylg parbonyl]-D-phenylalanyl]-4-(1-piperidinyl)-piperidine-maleate

(le). 25 Figure 4 shows the X-ray powder diffractogram of the crystalline
compound (R)-1-(4-
Qrgig@ﬁéil?fa'?@{@;%mﬂm%mdebﬁmh%%%o%ﬁ“&'y@i%&ﬁ?&ﬁﬁ@uﬁ@@(l,2,4,5-
ri din- _|-yl] - -0X0-

hyl
BT S Ao od BRI B - hydroxy-3,5-
piaﬁﬁ@&mﬂh@ﬁmﬁm-ﬂm&aﬁﬁa@m&iw@ ShawgtheXseaypowder

diffractogram of the crystalline compound (R) [-(4-5
arﬁ}aﬁnﬁlemaﬁa%ymfﬁ%m@mw Iy Py thy-piperazin-1-yl)-pip
eridin-1-yl]- 2-oxo-ethyl
4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-I

-C %Wy}é%ésma%?’fﬁ%wﬁsiﬁﬁgfﬁré%ﬁ%e% R¥sip e ersppound 4-(1.2.4.5-
difrastearam-ekshercnystolins cempatngiR-A5(# 18 hydroxy-3,3-

ino-3-¢hloro-5-triflugromethyl-benzyl)-2-[4-(4-methyl-piperazin-l-y)-pipe
ﬁg(‘#?g]ogﬁﬁgb%rﬁ%] { y?]-2~[4-(4¥m0rph{¥h)nyl)[u1-(piperidigylﬁ)-goxoethyiyl)u PP

4-(Rpexaidec2afbd-tguahydiotkanhanzngiazepimaryh piperidine-|
-carboxylate dihydrobromide (2c). Figure 7 shows the X-ray powder
diffractogram of the crystalline compound (R)-1-(4 15 ami no-3 -chloro-5

-trisflueeore thdvaemzyk)-2 [ 4ddraetsi-piperazind-wH)-pipasidie-tolipound 4-(1,2,4,5-
2-oxo0-ethyl 4-(2-0x0- | ,2,4, ) _

5-4 Pc“él%é% zbfrsfaﬁﬂ%%w}%éfﬁaﬁh@-ﬂ:Efé*ﬂéaglwéw=5-
hygiraetrondeAsh gl re-8t shaws the XyBy 1 peyeedi gifffactoganyiof-the

crystalline co pouiwd

R)-1-(4 20
anmG S CRISY S B mﬁ%g&mém%%%%)fﬁ?ﬁymgm&ﬁyl-piperazin-l-yl)—pip
eridin-l-yl]- 2-oxo-ethyl

4-(2-oxo-1,2,4,5-tetrahydro-1,3-henzodiazepin-3-yl)-piperidine-I-carboxylat

o TR ) B s BRBATS LA B SSCIUGF AT (1 24.5-

crystallinéreonpordd- (R)teddodiazepin-3-y1)-(1R)-1-[(4-hydroxy-3,5-
dimethylphenyl)methyl}-2-[4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl 1-
piperidinecarboxylate hydrochloride (3b) ~ polymorph 2.

Figure 13 shows the X-ray powder diffractogram of the crystalline compound 4-(1,2.4,5-
tetrahydro-2-0x0-3H-1,3-benzodiazepin-3-y1)-(1R)-1-[(4-hydroxy-3,5-
dimethylphenyl)methyl}-2-{4-(4-morpholinyl)-1-pipenidinylj-2-oxoethyl 1-
piperidinecarboxylate phosphate (3¢).

Figure 14 shows the X-ray powder diffractogram of the crystalline compound 4-(1,2.,4,5-
tetrahydro-2-oxo-3H-1,3-benzodiazepin-3-yl)-(1 R)-1-[(4-hydroxy-3,5-
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25
amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-I-yl)-pipe
ridin-1-yl]- 2-oxo-ethyl 4-(2-ox0-1,2,4, 5-tetrahydro-1, 3-benzodi azepin-3
-yl)-piperidine- | -carboxylate disuccinate (2t). Figure 10 shows the X-ray
powder diffractogram of the crystalline compound (R)-1-(4 30 amino-
3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-f¥ethyl, piperazin-I-yl)-piperi din-

| -yl] -72- 2-oxo-ethyl ) S
o Joms iR phemy B mstlanyar i 4-Brompbalinsbinspycimehdinsordatboxy lat
e Mﬁhﬁi&&%ﬁ)xﬁ&a@1@,@@9@»&@&%&5@%@&\!@&@ giffipctogram of the

crystalline compound 4-(1,2,4,5-
tetrahydro-2-oxo-3H-1,3-benzodi.azepin-3-yl)-(1R)-1-[(4-hydroxy-3,5-

dimetyphenubmsthylla, dskdreparholinyal BIRgE dVhAr@eiB¥hdd 4-(1,2,4,5-
piperidinecarboxylate hydrobromide (3a) - polymorph 1. Figure | Ib shows
SR P Sfriad BEFERR B1aHE-ary ARG CORTRARIIE2.4,5. 10

teHaiRavas KRy Otk iBAeRIn3y - GiBskH¢H -
dimethylp en%l meth%/ 25 ﬁgﬁ%gﬁ%%ﬁ?ﬁ ilr-lj;l%q-{gfm&%%yl 1-
pipbsatieesaioRyiaie Bydioimobrdarvipsredase3digure 12a shows
the X-ray powder diffractogram of the crystalline compound 4-(1,2,4,5- 15
tetr_ahydro-2-oxo-3H-1,3-benzodiaz.ggin-3-y|)-(1R)-1-[(4-hydroxy-3,5-

diffiWRy I Bhehg Rt prpden difrataginm pipba sy Bnsessmmprnd (R)-1-(4-
pipgaidineearhodaia BydrogtiosideA30) 1R ORIBR dn-EIGHISIAGR SNINE) cfhy 4-
the?xi-%lffpowder di fractogr%m of the;?{crkgstallinp([ea({:(?riri‘rppung}a?g %;32}5,}4,5- ;_\50@] Y
te%ﬂwrbzz%&&@m%zﬂe%&sam@mw)%im)pfq@nﬁydF@sigﬂay@te fumarate (4a).
dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl 1-
piperidinecarboxylate hydrochloride gb) - polymorph 2. Figure 13 shows

thé KeFgy HERGET BRFatEs g Brd %%S?ﬁéﬂ?h%fébﬁfﬁWﬁﬂm@B@W@@@)-l-@-
tewalivelkes2saxendHy Lidhanzodiagenia- by Rsd st Y AOmd Bin-1 -y1]-cthyl 4-
dimethylphenyl)methyl] -2-[4-(4-morpholinyl)-1-piperidinyl)-2-oxoethyl 1-
piﬁ%ﬁ&ﬁé&%&%ﬂi@%ﬁds})ﬁa@éq@éﬁemg- PRIt RIPay PR dalphate (4b).

diffractogram of the crystalline compound 4-(1,2,4,5-

Figure 18 shows the X-ray powder diffractogram of the crystalline compound ($)-2-(4-
amino-3-chloro-5-trifluoromethyi-benzyl)-1-[ 4-(4-methyi-piperazin-1-yl)-piperidin-1-y1}-
4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-ylj-butane-1,4-dione-
hydrochloride-pentahydrate (5a).

Figure 19 shows the X-ray powder diffractogram of the crystalline compound (S)-2-(4-
amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-piperazin-1-yi}-piperidin-1-yl]-
4-{4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1 -yl]-butane-1,4-dione-
(25,35 )—2‘,3 -dihydroxybutanedioate (5b).

Figure 20 shows the X-ray powder diffractogram of the crystalline compound ($)-2-(4~
amino;B -chloro-5-trifluoromethyl-benzyl)-1-{4-(4-methyl-piperazin- 1 -yl)-piperidin-1-y1}-
4-[4-(2-ox0-1,2,4, 5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butane-1,4-dione-
hydrobromide-pentahydrate (Se).
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30 tetrahydro-2-ox0-3H-1,3-benzodiazepin-3-yl)-(1R)-1-[(4-hydroxy-3,5 73
dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl 1-
piperidinecarboxylate (2R,3R)-2,3-dihydroxybutanedioate (3d). Figure 15
shows the X-ray powder diffractograrn of the crystalline compound
4-(1,2,4,5-5
tetrahydro-2-oxo-3H-1,3-benzodiazepin-34#)-(IR)-1-[(4-hydroxy-3,5-

dimethylphenyl)methyl]-2-[4-(4-mg@rpholinyl)- | -piperidinyl]-2-oxoethyl |-
pigéﬁa%ﬁcgw%‘&mg(%,%%félﬁjﬁ%&%mé%d?&%}té@ﬁméé“@'oxo-
shiowys, sheunétiayrpavedesretitiactpaiam plphraistallibacamposag- {(R)-1-(3,4-

(R)-1-(4- 10 . . . ,
h95?8339:9%?&%%th@ib&%ﬂrﬁés%@@[&:éf'étpaﬁ%ﬁswraH:a:%@p?ﬁyr%zaﬁl}de-
-yiretyhid-(6&3oxo- 1,2,4,5-tetrahydro- 1,3 -benzodiazepin-3 -yl)-piperi

dine- I-carboxylate fumarate (4a). Figure 17 shows the X-ray powder
diffractogram of the crystalline compound (R)-1-(4-

hyrd oy 22 Stdimetiy ikberzl)yd - xor-lddietra hydre pyyaRtinkl ypRia# - (2-oxo-
1- g-ethyl 415 flng-oxo- 1,2,4 5-tetrahydro- 1, 3 -benzodiazepin-3 W_/—é/_l)-pi)peri

aif J‘fzég%ifzy & SArpRMet AR e BB LB tria R patitref)-1-C.4-
ditffeatodramof theranysiallivesaenpouady(Shidd4zin- 1-y1]-2-oxo-ethyl -amide-p-
amino-3-chloro-5-trif Laoromethyl-benzyI)-l-[4-(4-methyI-piperazin-i
-yfﬁ%ﬁ?ﬁﬂ%ﬁ’%ﬂ?ﬁ@i‘{ﬁ (2-ox0-1, 2,4, 5-tetrahydro-1, 1,3 -benzodiazepin-3
-yl)-pip eridin- | -yl] -butane-1,4-dione 20 hydrochloride-pentahydrate (5a).

Figure 19 shows the X-ray powder, diffractogram _of the crystalline

confBting {é%?é%(g? ﬁﬁﬁ%?@?&%&%%&?mwmﬁémﬁ%‘éﬁwﬂ compound 4-(2-0xo-
'[41',@}%%3&@@1@-&5%%&%‘3@@@&8=§]L})lg%peﬁdine~1—cla)rboxylica acic}n {(IR)—l -(3,4-
4-[4-(2-0x0-1,2.4,5-tefrahydrq-1,3 -benzodiazepin-3 -yl)-piperidin- | - .
-bé‘[%%@g'%&% sl z%%@)@ﬁ%’é%fﬁ%@km%%an& 5&-&%9ﬁ5§@%1d6~
shsnscieXpiyipeviagr diffractogram of the crystalline compound

(S)-2-(4-

> amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-piperazin-1-yl)-pip

20

25

er@itudeYi-shows the X-ray powder diffractogram of the crystalline compound 4-(2-oxo-
4-[4-(2-ox0-1,2,4,5-fetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan
R e R R s
X-taatipovederydit datopramhof-tigcciysiallifig spympomnd #1(2-6x@-cthy! }-amide-

1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-l-carboxylic acid-
{(ﬁl)'ﬂl_g_gi( %ﬂex,g-dlsap onate(%ﬁa&).

Figure 25 shows the X-ray powder diffractogram of the crystalline compound 4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic acid- {(R)-1-(3,4-
diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-y1)-piperazin-1-yi}-2-oxo-ethyl }-amide—

naphthalene-2-sulphonate (6e).
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20

diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-I-yl]-2-oxo-ethyl}-a
mide- dimaleate (6a). 5 Figure 22 shows the X-ray powder diffractogram
of the crystalline compound 4-(2-oxo-
1,2,4,5-tetrahydro-I,3-benzodiazepin-3-yl)-piperidine-I-carboxylic acid-
{(R)-1-(3,4-
diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yP-piperazin-I-yl]-2-oxo-ethyl}-a
mide p- toluenesulphonate (6b). 10 Figure 23 shows the X-ray powder
diffraetogram of the crystalline coﬁﬁb 49%%—51,2,4,5-tetrahydro- 1,
3 -benzodiazepin-3 -yl)-piperi dine- |-carboxylic acid-{(R)-1-(3,4-

dlethyl benzy: -[4-(1-methyl-piperidin- 4 I) plperazm -l-yl]-2-oxo-ethyl
}-amide- 18 Wﬁ%ﬁ’&&é &%‘?r W& hows the X-ray powder

dlffractogram of the crystalllne compound 4&(2 op-

shows the X-ray powder dn‘fractograO of the o\[ystalllne compound
4-(2-oxo- 1,2,4,5-tetrahydro-l,3< enéondx{zéﬂfn iﬁ@ﬂq{e-l -carboxylic

acid- {(R)-1-(3,4- N o]
diethyl-benzyl)-2-[4-(d-tnethyl-piperidin-4-yl)-piperazin-I-yl]-2-oxo-ethyl
}-amide- naphthal hsylphénate (6e). 25 -75- PATENT CLAIMS 1.
Crystalline compouryds A 8f general formula| a,T > A3 O (D),

wherein

Al denotes Br, -CHj, -CF; or -CH s,
A’ denotes -NH;, -OH or ~C;Hs,

Al denotes Br, Cl, -CH; or H,

X denotes -CHs, -NH or -0,

Ql denotes N or CH,

y? denotes N or CH and

¥?  denotes -CH,, -N(CHs) or —O-,

and which are present in the form of their physiologically acceptable salts with acids, the
acids being selected from the group B comprising hydrochloric acid, hydrobromic acid,
sulphuric acid, phosphoric acid, benzenesulphonic acid, p-toluenesulphonic acid, maleic

acid, succinic acid, fumaric acid, D-(-)-tartaric acid, L-(+)-tartaric acid,
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lo,NO 1 NH(l), wherein Al denotes Br, -CH3, -CF3 or -C2H5, 10 A2
denotes -NH2, -OH or-CZH5, A3 denotes Br, Cl, -CH3 or H, X denotes
-CH2, -NH or -0, 15 Y1 denotes N or CH, Y2 denotes N or CH and 20 Y3
denotes -CH2, -N(CH3) or-O-, and which are present in the form of their
physiologically acceptable salts with acids, the acids being selected from
the group B comprising hydrochloric acid,Tﬁydrobromic acid, sulphuric

acid, phosphgric acid,.benzenesulphonic acid, p-toluenesulphonic.acid,
e L P AP A (] RN B A 2 pohmorphs,
Lift)ctartapiendaigd, solbatoaphdiinléne2 taedphionic acid and
naphthalene-1,5-disulphonic acid, and the polymorphs, the corresponding
solvates and hydrates thereof. 2. Crystalline compounds A of general

fazmula Caeaelithogdémptaindslavafigtnhars fBset¢cteddoodinanmosigiNumibéich are

Str cturgl formula gl} BrNH, ~NHO (2) N'NH, CINCNO TIfV~N"
NSTGSEe from amon

Number Structural formula
(1) M
oS
Qi”\r%m
0
N

(2) BE
fae

(3) "o

4 HS ol
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N~\O hi (3) H, OH CHs O OINN\-\O N'OH (4) IOH CH,0 NO N -77-
Number Structural formula (5) F,C NH, "4xv*X'ci N/Np NNHH,C OH

~~NN_CH' NON H and are present in the form of their physiologically
acceptable salts with acids B which are

- 77 -
Number Structural formula
(5) R N,
fae
O MN&N&N’CW
O
N
a s

(6) | Hlm T

(\ N Q;YN@NMN,CHS
0

and are present 1n the form of their physiologically acceptable salts with acids B which are
selected from among hiydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
benzenesulphonic acid, p-toluenesuiphonic acid, maleic acid, succinic acid, fumaric acid,
D-(-)-tartaric acid, L-(+)-tartaric acid, naphthalene-2-sulphonic acid and naphthalene-1,5-

disulphonic acid as well as the polymorphs, the corresponding solvates and hydrates.
3. The following crystalline compounds of general formula [ according to claim 1:

(1a)  1-[4-amino-3,5-dibromo-N-[[4-(2.3,4,5-tetrahydro-2(1 H)-oxo-1,3-benzodiazepin-
3-yl}-1-piperidinyllcarbonyl]-D-phenylalanyi}-4-(1-piperidinyl)-piperidine-p-

toluenesulphonate,

{(ib)  1-[4-amino-3,5-dibromo-N-{{4-(2,3,4,5-tetrahydro-2(1 H)-oxo-1,3-benzodiazepin-~
3-yI}-1-piperidinyljcarbonyl}-D-phenylalanyl]-4-(1-piperidinyl)-piperidine-

benzenesulphonate,
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selected from among hydrochloric acid, hydrobromic acid, sulphuric acid,
phosphoric acid, benzenesulphonic acid, p-toluenesulphonic acid, maleic
acid, succinic acid, fumaric acid, s D-(-)-tartaric acid, L-(+)-tartaric acid,
naphthalene-2-sulphonic acid and naphthalene-1,5- disulphonic acid as
well as the polymorphs, the corresponding solvates and hydrates. 3. The
foIIowing crystalline compounds of generdfformula | according to claim 1:

a) 1-[4-am]
£§Jd|brb"k%amifﬁﬁééhﬁ?@q’@n%{ﬂ{/%@az(ﬁ)lﬁ%hidéﬁ’b%(ﬁ%@o?éﬂébﬁqumdmepm"
3 -y1)-1-pipermidinyHsming puivdsanenyhalamih{1sRingrheihyDiR Beridine-
dine p- toluenesulphonate, (Ib) 1-[4-amino
-3,5-dibr&HER-[[4-(2,3,4,5-tetrahydro-2(1I-1)-oxo-1,3-benzodiazepin- ~a
3-yl)-1- piperldlnyl]carbonyl] D -phenylalanyl]-4-(1-piperidinyl)-piperidine-
benzenesulphonate, -78- (

1Ehmith:3 £AchBroNRTG: &bmocé -Hifl oty rbenyP2ddolt- Bty ariazin-1-yD-

epin piperidin-1-y1]-2-oxo-ethyl 4-(2-0x0-1,2 4, 5-tetrahydro-1,3-benzodiazepin-3-y1)-
3-yl)-1-piperidinyl]lcarbonyl]-D- phen?/lalanyl] -4- (1 plperldlnyl) piperidine-
maleatep§3?21§}ne”1 -carboxylate dimaleate

(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-

I-yl)- piperidin- 1-yl]-2-oxo-ethy
41(32%)(0@)214(%%@'{1%9@%1?@ -BersbErReR R Rz diffamethyl-piperazin-1-yl)-

|-carboxyjaieidimaleqte.dkkthyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
(R)-1-(4-aminQ@-3-chloro-5- trlfluoromethyl benzyl) -2-[4-(4- methyl plperazm-

l-yl)- 10 pipEridine1 DB yfirobromide,
4-(2-oxo-1,2,4,5-tetrahydro-1,3- benzodlazepln -3-yl)-
plperldlne -I-carboxylate_hydrobromide, (2c

(RPD-(4-dhi hé%aa%%&@hﬁﬁﬁ&éﬁ%{ﬁgﬂ%@ﬁ%&%ﬂ% HdhRpbAraRfazin-1-y1)-

I-y1)- pipeyighn] rré’i'lﬂ}ﬂlx@x%t@ﬁiﬁ 42 DXR0L 2244 S-tefrativesot, B.Benzodiazepin-3-v1)-
-benzodiazepin-3-yl) 15 piperidine-I- carboxylate dihydrobromide, (2d)
(R)-1-(4-BIRfRdaCE %ﬂ?ﬂ%’@(ﬁlﬁ G SN RBERSy1)-2-[4-(4-methyl-piperazin-
1-yl)- piperidin-1-yl]-2-oxo-ethyl

é@ x0-1,2,4 5-tetrahydro-1,3-benzodiazepin-3-yl)-
pi

Pdmégi_]:a(‘bwgféﬁi}mmm%gorgﬁlwl benzyl} -2-[4-(4-methyl-piperazin-1-yl)-

(R)-1-(4-3ipinmta-chipro-bxisiupiometyl-benzyb-244ndmatiybaipetaziin-3-yl)-

1-yl)-
vD) piperidine-1-carboxylate hydrochloride,

(2e)  (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yi)-
piperidin-1-y13-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl})-

piperidine-1-carboxylate difumarate,

(26)  (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[ 4-(4-methyi-piperazin-1-yl)-
piperidin-1-y1]-2-0x0-cthyl 4-(2-0x0~1,2.4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidine-1-carboxylate disuccinate,

(2g)  (R)-1-{(4-amino-3-chloro-3-trifluoromethyl-benzy!)-2-[4-(4-methyl-piperazin-1-yl)-
piperidin-1-v1]-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidine-1-carboxylate sulphate,
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piperidin-I-yl]-2-oxo-ethyl

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidine-l-carboxylate difumarate, 25 (2f)
(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-

I-yl)- piperidin-1-yl]-2-oxo-ethyl
4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiaZ&pin-3-yl)-

piperidine-1-carboxylate disuccinate, (29)
(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-
l-y3))30 pipEridin-tapthid-duosetiyl3H-1,3-benzodiazepin-3-yl)-(1 R)-1-[ (4-hydroxy-3,5-

gi F()?é r?éﬁ%%@%ﬁ%?ﬁgéﬁéﬂ%&%? ﬁggéza?xgll?n%%?—piperidinyl}—2-oxoethy1 I-
4-(1,2,4 hpetidhyshiock-mie: BrddeBrognagdiazepin-3-yl)-(1.R)-1-[(4-hydrox

y-3,5 dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl

1- piperidinecarboxylate hydrobromide, 5 (3b)
4-((513%4,Mﬁu,atwtﬁ?aaﬁa;@-lﬁldxbsmemm@mm' | l'&ﬁhm'@ﬁbm)[@wﬂﬂ%wh lxy-3,5-
-3,5- dimet en ethyl]-2-[4-(4-morpholinyl)-1-piperidiny|]-2-oxoe

1- piperié’lﬁ?y p%&ﬁé@@ﬁw}iﬁ ?@3??%’%&1%&)"1%8’6“ n % o6& 1-
4-(1,2,4 prietiahyera obsee Bldio3uhenagdiazepin-3-yl)-(1R)-1-[(4-hydroxy

-3,5- dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl

|- piperidinecarboxylate phosphate, (3d) 1

43P, 4, 5-terahydsaabaio-3idb3Menzadinzepined iyt IR AR KA-Tiydrodyxy-3,5-

-3,5-15 . . Vg
dimethylSieFiRRI e dr R A L Bbe iR S kbt ethy! I-
piperidinpgarhtinytatectaf R k3satdifrydroxybutanedioate, (3e)
4-(1,2,4,5-tetrahydro-2-oxo-3H-1,3-benzodiazepin-3-yl)-(1R)-1-[(4-hydroxy
-3,5- dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl

1 Zatpiperighifierarboxtybatei (@3 ,0%)-3 3-dihydioxdbutanediodle | @a)-[ (4-hydroxy-3,5-

operas ST M3 4 o ATyt GENSOHAT oS -

piperidingijetidihaxybate/ fum AR RS 3-dihydroxybutanedioate,

(3¢)  4-(1,2 4, 5-tetrahydro-2-ox0-3H-1,3-benzodiazepin-3-yH-(1 R)-1-[(4-hydroxy-3,5-
dimethylphenylymethyl}-2-{4-(4-morpholinyl)-1-piperidinyl]-2-oxoethyl 1-
piperidinecarboxylate (25,35)-2,3-dihydroxybutanedioate,

(4a) (R)-1-(4-hydroxy-3,5-dimethyl-benzyl)-2-0x0-2-[4-(tetrahydropyran-4-yl)-
piperazin-1-yl]-ethyl 4-(2-0x0-1,2 4, 5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidine-1-carboxylate fumarate,

(4b) (R)-1-(4-hydroxy-3,5-dimethyl-benzyl)-2-0x0-2-[4-(tetrahydropyran-4-yl})-
piperazin-1-yl}-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidine-1-carboxylate sulphate,
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(4b)

(R)-1-(4-hydroxy-3,5-dimethyl-benzyl)-2-oxo-2-[4-(tetrahydropyran-4-yl)-
piperazin-l-yl]-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carboxylate sulphate, -80- (5a)
(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-piperazin-

l-yl) -80 -

pi eridirg(;jlggl -4-[4-(2-0x0-1,2,4,5-tetrahydro-l,3-benzodiazepin-3-yl)-piperid |
inPAY1]-Hetsrid TR oo PaE Pt h)eRard; b iy -methyl-piperazin-l-yl)-
l(S)l)'Z'(_4ﬁi@§ﬂ@i%ﬂﬂ?f@{5=mwﬂmﬂl§ﬂylt&@ﬂﬁm&t[ﬂ:ﬁénﬁaﬂﬁﬁybrﬂmef%i@ipeﬁdim1«
-yl)- piperidin- . _ :
l-yI]-4-[4X2-BK80F;2 . 4 8Bt AN g erthl orfemsatrhydista- 3-y1)-piperidin-I-
yl]-butane-(2S,3S)-2,3-dihydroxybutanedioate, (5c) -

(S)-2-(4-amino-3-chloro-5-triflugromethyl-benzyl)-1-[4-(4-methyl-piperazin-
_>§ b) o (5)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-{4-(4-methyl-piperazin-1-yl)-

piperidinpipdiidnidr (2r0x941¢2.4x%-tetr ahyde@ahyitRe NZosaZEe@in i) IPiPEpi peridin-1 -
din-I- yl] -butane- I, 4-dione-hydrobromide-pentahydrate, (6a) -
4-(2-oxoyi],’é",ﬂt,@l?é(t?ﬁlﬂ%F%L%%WMH%W\‘%@%-piperidine-l-carboxylic

acid-

AL e R R il e A
4-(2-oxophperdabrtetyahydnordSxbanz adiazeniny 8ry!);pipekitinrd-patboxligiperidin- 1 -

acid-

((R)-1-(3Y Al A-b&rb R A HRRHIC MBRARYSIASA) - piperazin-1-y1]-2-0

xo- ethyl } -amide-p-toluenesulphonate, 20 (6c)

{290 L B Ao A bepgogiazepin S pigeridine - AbOIC o wic
i(i);ﬁﬁféF&dtgyt,lfﬁeﬂi%ﬁiﬁgg%Lgﬁlfﬂﬁﬁpédd)rpﬂp?wfﬁeﬂamw=91]"2"0XO"
4-(278x0-ﬁf%,g1,lﬁggﬂéiﬁﬁgi§‘5f%@?:3-benzodiazepin-3-yl)-piperidine-l-carboxyli

c acid- .
RO T Rk e U
4-(2-ox0-I(R) 4 G atdbygic-t3-Pigrzpdlieizenith3-yipaiigetidiyerbassheicyl]-2-oxo-
?((I;()j-l-:z’g,E%Vé%ﬁ%%ﬁfﬁ%ﬁ%ﬁ%@%ﬁpiberidin-4-y|)-piperazin-l-yl]-z-oxo

- ethyl } -aznid e-naphthalene-2-sulphonate,
(6c)  4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine- I -carboxylic acid-
{{R)-1-(3 4-diethyi-benzyl}-2-[ 4-(1-methyi-piperidin-4-yi)-piperazin-1-yl]-2-o0x0-

ethyl }-amide-benzenesulphonate,

(6d) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic acid-
{{R)-1-(3,4-diethyl-benzyl}-2-[4-(1-methyl-piperidin-4-yi)-piperazin-1-yli-2-0xo0-

ethyl}-amide-naphthalene-1,5-disulphonate and

(6e)  4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic acid-
1(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-ox0-
ethyl}-amide-naphthalene-2-sulphonate,



10

15

20

25

30

-81 - the polymorphs, solvates and hydrates thereof. 4. The crystalline
compound (I a) according to claim 3, characterised by a melting 5 point of
TmP. = 180 5C. 5. The crystalline compound (Ib) according to claim 3,
characterised by a melting point of TmP. = 183 5C. 10 6. The crystalline
compound (Ic) according to claim 3, characterised by a melting point of
TmP, =191 5C. 7. The crystalline comp’ogt?n‘d (2a) according to claim 3,
characterised by a melting point of TmP. =200 5C. 15 8. The crystalline
compound (2b) according to claim 3, characterised by a melting point of
TtRe poR38opls, Qv kaecrystalihateothpeufid (2e) according to claim 3,
characterised by a melting 20 point of Tmp. =277 5C. 10. The crystalline
compound (2e) according to claim 3, characterised by a melting point of
TP, = 218 chGtallnt tofpewrystal)inecoatipounda4ai)3achardirg seldaimmelting
3, char risrg(fl %y»@ r%flting point of Tmp, =133 5C. 12. The crystalline
cgﬁ{Bto 20) § COFdI g to claim 3, characterised by a melting point of
Tmp, =165 5C. 30 -82- 13. The crystalline compound (3a) according to

claim 3, polymor i'\{% characterised by a melting point of Tmp = 186 5C.
14 The SRR BB S}

C
Pa@eGRaREE A 3; PERATISHSRD)Y @ melting
chaiacterisgd= adyy-asmelting point of Tmp, = 170 5C. 15. The crystalline
compound (3b) according to claim 3, polymorph 1), characterised by a
melting point of Tmp. = 176 5C.

6. The crystailine compound (1¢) according to claim 3, characterised by a melting

point of Ty, =191 = 5°C.

7. The crystalline compound (2a) according to claim 3, characterised by a melting

point of Ty, = 200 £ 5°C.

8. The crystalline compound (2b) according to claim 3, characterised by a melting

point of Ty = 238 £ 5°C.,

9, The crystalline compound (2¢) according to claim 3, characterised by a melting

point of Ty, = 277 £ 5°C,

10.  The crystalline compound (2e} according to claim 3, characterised by a melting

point of Ty, = 218 £ 5°C.

11.  The crystalline compound (2f) according to claim 3, characterised by a melting

point of Ty, = 133 £ 5°C. ’

12, The crystalline compound (2g) according to claim 3, characterised by a melting

point of Ty, = 165 = 5°C.
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10 16. The crystalline compound (3b) according to claim 2, polymorph 2),
characterised by a melting point of Tmp. =174 5C. 17. The crystalline

compound (3e) according to claim 3, characterised by a melting point of
Tmp. =209 5C. 15 18. The crystalline compound (3d) according to claim
3, characterised by a melting point of Tmp = 195 5C. 19. The crystalline
compound (3e) according to claim 3, charétterised by a melting 20 point

of Tmp. =175 5C, 20. The crystalline compound (4a) according to claim ,
3,1 hara&%en%féfati%erﬁféﬁwnﬁ&%ﬂkﬁ%@pg oejausg3y RoJymeTRl 1), characterised

cryﬁgﬁi@mﬁg)gmp)m%b):qwcﬁm_ to claim 3, characterised by a melting
point of Tmp, = 143 5C. 22. The crystalline compound (5a) according to

claim 3, characterised by a melting point of Tmp, = 136 5C. 30 _83- 23.
Tha crysialling ¢aMReYHE 5@@%@&@&&@%@1%&@%@%%&4 f)’)\,’ Gharacterised
a

melting point of Tmp, = 144 5C. 24. The crystalline compoun

adBordie e Gainh 3, Eharat@isédby a melting 5 point of Tmp, = 165

5C. 25. The crystalline compound (6b) according to claim 3, characterised

by a melting point of Tmp. = 142 5C. 10 26. The crystalline compound

(6&§ -accordfirigriatimiergrahardci@hiseds vyiia prielelatm foiprlofipmp. 1, theacterised

5G 2% dine ﬁ@l(l)@@ coumppém@c(éd) according to claim 3, characterised
by 2 m%(ﬁ%nggcé%?nt of Tthp. = 204 5C. 15 28. The crystalline compound

(6e) according to claim 3, characterised by a melting
16.  The crystalline compound (3b) according to claim 2, polymorph 2), characterised
by a melting point of Tpyy, = 174 £ 5°C.

17. The crystalline compound (3¢) according to claim 3, characterised by a melting |

point of Tpy, =209 + 5°C.

18.  The crystalline compound (3d) according to claim 3, characterised by a melting

point of Ty = 195 £ 5°C.

19.  The crystalline compound (3e) according to claim 3, characterised by a melting

point of Ty, = 175 £ 5°C.

20.  The crystaliine compound (4a) according to claim 3, characterised by a melting

point of Tpyp, = 222 £ 5°C.

21, The crystalline compound (4b) according to claim 3, characterised by a melting

point of Ty, = 143 £ 5°C.

22.  The crystalline compound (5a) according to claim 3, characterised by a melting

point of Tryp = 136 £ 5°C.



point of Tmp. =172 5C. 29. Crystalline
1-[4-amino-3,5-dibromo-N-[[4-(2,3,4,5-tetrahydro-2(1H)-oxo0-1,3 20
benzodiazepin-3-yl)-I-piperidinyl]carbonyl]-D-phenylalanyl]-4-(1-piperidinyl
)-piperidine- p-toluenesulphonate (la), characterised in that in the X-ray
powder diagram it has, inter alia, the characteristic values d = 19.49 A,
12.16 A, 6.46 A, 6.08 A, 5.4 A, 5.17 A and3:82 A. 25 30. Crystalline
134-amino-3,5-dibromo-N-[[4-(2 3,4,5-tetrahydro-2(1H)-oxo-1,3-. _
bézodia PSSRy SERERHVRRIBETHLEE Sh VR B ATACt S Roehfr <lting
I)ﬂggr@ﬁmn%‘-:bgmwgylphonate (1b), characterised in that in the X-ray
powder diagram it has, inter alia, the characteristic values d = 17.6 A,
12.29 A, 7.24 A, 5.84 A and 5.34 A. 30 31. Crystalline
1iﬁ?am"?ﬂé?ﬁgfsqgﬂﬁﬂ%ﬁpﬂﬂﬁ@ﬁ%ﬁéc‘:%'ir(ﬁﬁé%oc'?agw; QKBrtarised by a melting
benzodiazepin-3-yl)-1-pipéridinyl]carbonyl]-D-phenylalanyl]-4-(1-piperidiny

5 |)piperidihe.-84:0Mhalé4te (1c), characterised in that in the X-ray powder
diagram it has, inter alia, the characteristic values d = 16.14 A, 11.7 A,
6.3A,5.04 A, 461A,443A,4.03Aand 3.8A. 32. Crystalline
(FRS1-(4-EminvdabinoreoBnafudometbytdareid ) Rap-4 omsteigrised by a melting
piperazin~1-yl)-piperidin<1-yl]-2-oxo-ethyl '
4- 81_{‘;;{)(%? "ﬁ’%g et%a IJya/jdro-l,?:-benzodiazepin- 3-yl)-piperidine-|
-carboxylate dimaleate (2a), characterised in that in the X-ray powder

10 dA"ﬁgzrg‘é“ Qf}{‘??g%g's@tg#gﬁé%{%‘@g@%@%ﬁ'¥§%19uﬁ { - 0eacRst1ReB b7 £ helting
(R)eln{4{ajne-Boehtdiu=5-trifluoromethyl-benzyl)-2-[4-(4-methyl-
piperazin-l-yl)-piperidin-1-yl]-2-oxo-ethyl
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-
3-91)-pipEridinesiatiatb oxylatentd/ (Fdbromide (2 b) cthiaractérisedeiistddtyin melting
the X-rai(zpov!dgé djrzigJ m it has, inter alia, the characteristic values d =
479K 4 hop 5 4°39°A. 3:77 A, 3.71 A and 3.45 A. 15 34. Crystalline

15 (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-

2%ﬁfﬂ%{%ﬁ%ﬁiﬂ%&?ﬁﬁ%@@ﬁ tggilzgﬁ%% to claim 3, characterised by a melting

3-}50@&@@@5}&-&@5@@9@@@ dihydrobromide (2c), characterised in that in

the X-ray

29.  Crystalline 1-{4-amino-3,5-dibromo-N-{{4-(2,3,4,5-tetrahydro-2(1 H}-ox0-1,3-

20

25

30

benzodiazepin-3-y1)-1-piperidinyljcarbonyl}-D-phenylalanyll-4-(1 -piperidinyl}-piperidine-
p-toluenesulphonate (1a), charactertsed in that in the X-ray powder diagram 1t has, infer
alia, the characteristic values d = 19.49 A, 12.16 A, 6.46 A, 6.08 A, 54 A, 5.17 A and 3.82
A

30.  Crystalline 1-[4-amino-3,5-dibromo-N-{[4-(2,3,4,5-tetrahydro-2{1H}-0x0-1,3-
benzodiazepin-3-yl)-1-piperidinyl]carbonyl]-D-phenylalanyl}-4-( 1-pipenidinyl}-piperidine-
benzenesulphonate (1b), characterised in that in the X-ray powder diagram it has, infer

alia, the characteristic values d=17.6 A, 1229 A, 724 A, 5.84 A and 534 A,

31, Crystalline 1-[4-amino-3,5-dibromo-N-[[4-(2,3,4,5-tetrahydro-2(1/}-0x0-1,3-
benzodiazepin-3-yl)-1-piperidinyljcarbonyl]-D-phenylalanyl}-4-(1 -piperidinyl)-piperidine-
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powder diagram it has, inter alia, the characteristic values d = 21.69 A,
5.81A,4.74 A, 204.63 A, 4.15 A and 3.78 A. 35. Crystalline
(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-
piperazin-1-yl)-piperidin-l-y1]-2-oxo-ethyl
4-(2-oxo0-1,2,4,5-tetrahydro-1,3- benzodlazepln-

3 yI) piperidine-I- carboxylate hydrochlond% (2d), characterised in that i |n

r rdla tha ralla t aracter cva
R B R T R R A R R e
(Rt temsiovBholsidro-BotiH dqrb‘rnkt&yﬁbeﬁnz&l@@ﬁ[&(ﬁlrﬁemy[% A, 403 Aand 3.8 A.
piperazin-1-yl)-piperidin-1-yl]-2-oxo-ethyl
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin- 30 3-yl)-piperi
didie-1-canyetailiate{ Rifuridratea(@6)coharabtaniSed omthiag iy ¢hey R-Paj#-(4-methyl-

powder -8 ram jt h er alla aracterisi lues

A S A S A G B o 5 R odivcpin
-(3- almmp@ﬁéhmbe]’a&:ﬁhﬂﬂjdat@dlmhwmmyl)eﬂaﬁae(@m‘fdthyﬂ&t in the X-ray powder

pi g%‘fc')”i 5%2{ R y& : ]é,‘%é‘eenst L values d=7.92 A, 5.45 A, 5.29 &, 4.99 &, 4.66

etra nzodiazepin-
B&Impéﬂtﬁﬁne 1-carboxylate disuccinate (2f), characterised in that in the
X-ray powder diagram it has, inter alia, the characteristic values d = 8.18
A, 6.46 A, 5.26 A, 5.18 A, 4.61 A and 4.32 A. 10 38. Crystalline

(F3)31-(445mmm;mmom@-mﬂmdm@ﬂhy¢-ﬁawp®rmwmﬁm)a- [4-(4-methyl-

piperazin-1-yl)-piperi 0%0-e _
e L
-c&@@@jﬁ@@dﬂha@(@g}gﬁhyéﬂbr@nuﬂﬂ%t dhathetotisay ipdhaden the X-ray

dla Iélhas | @{3%“?%%22’ gat%aecﬁ?l%élc erl e%agues%g Aﬂsﬁx?g ﬁ@ QSZ 39 A,3.77

tysta
4- & 2'212531@1:@&%5@2 -0x0-3H-1,3-benzodiazepin-3-yl)-(IR)-1-[(4-
hydroxy-3,5-dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-0
xoethyl | - piperidinecarboxylate hydrobromide (3 a, polymorph 1),
chitracte fisedalhith 4R n1tHie- Xy - pohider-Aidgfanrinirasyivenzalia? tHe(4-methyl-

Ch}%{)ae%%ﬂilsitllc @ﬁlfgcsﬁ in-1- 91? A, 0§(<§I‘ %tégdSt? %& oxé: 169 429 Ar%ﬂgd%()O? SA‘benzodlazepm-
3-yl)-piperidine-~1-carboxylate dihydrobromide (2¢), characterised in that in the X-ray
powder diagram it has, inter alia, the characteristic values d = 21.69 A, 581 A 474 A,
4.63 A, 4.15Aand 3.78 A,

35. Crystalline (R)-1~(4-amino-3-chloro-5-trifluoromethyl-benzylt}-2-{4-{4-methyl-
piperazin-1-yl)-piperidin-1-yl]-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-
3-yl)-piperidine-1-carboxylate hydrochioride (2d), characterised in that in the X-ray
powder diagram it has, inter alia, the characteristic values d = 7.59 A, 5.78 A, 4.95 A, 4.69
A, 4594412 A and 373 A,

36.  Crystalline (R)-1-(4-amino-3-chloro-5-triflucromethyl-benzyl)-2-[4-(4-methyl-
piperazin-1-yl}-piperidin-1-y11-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-
3-yl)-piperidine-1-carboxylate difumarate (Ze), characterised in that in the X-ray powder
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40. Crystalline
4-(1,2,4,5-tetrahydro-2-oxo-3H-1,3-benzodiazepin-3-yl)-(IR)-1-[(4-
hydroxy-3,5-dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1-piperidinyl]-2-0
xoethyl 1- piperidinecarboxylate hydrobromide (3a, polymorph 2),
characterised in that in the X-ray 25 powdgg diagram it has, inter alia, the
characteristic values d = 25.99 A, 7.73 A, 7.10 A, 6.05A,5.89 A, 4.28 A
anGad 9 A AL SAFHIBUNGe characteristic values d=8.16 &, 6.20 A 521 A, 4.63 &, 4.37
4-(1,2,4 5-tetrahydro-2-oxo-3H-1,3-benzodiazepin-3-yi)-(1R)-1-[(4-
hy%r%%@??éf% imethylphenyl)methyl]-2-[4-(4-morpholinyl)-l-piperidinyl]-2-o0x
oethyl I- 30 piperidinecarboxylate hydrochloride (3b, polymorph 1),
characterised in that in the X-ray -86- powder diagram it has, inter alia, the

chiractefistitalinsdK it =(F-emino 6 rhlars g iflugremelyl bomaiadd 4-@3methyl-

A. E‘qulsig__ TN L - Jqn. . R _1 1. lazenin-
4£1‘?‘;554,,S-tei%_’é%%*gfgt%lfam R M (e
hyttrOkyIBesHRABHHRRE hebtAsTLR R ED nebAsRARF inglsé ity K aay powder

xogthyhd: iPRridReeAL oY i Idreshioside(3h. PolymaspR A).5.26 A, 5.18 A, 4.61
cEgracterlsegln that in the X-ray powder diagram it has, inter alia, the
c

rEderistiévalues d = 7.74 A, 7.13 A, 6.00 A, 5.88 A and 4.22 A. 10
43. Crystalline
4- 1,2,4,5-tetrah_ydro-2-oxo-3I—]-l,3-benzodiaz%Pin-B-yl)-(lR)-l-[§4-
h Oxy_§1rystalhne (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-

S-gigeiaphenyl) Ur2p A 4sspaupholiog)okeiperidingl-:0xeetykiazodiazepin-
pige%inecarggx%y ate phoglgf?ate 30)????ar§:)teriseé in that in the X-ray nzodlazepin

poWdeT EREHFARE it - (AR Rlac AP hak ehabatieistivediashatarptp aray powder

5.33: 8 1Ay, $33 Aranthéd Garierda A Grysialline de(1..2:78 A, 537 A, 4.24 A and
4,5-tetrahydro-2-ox0-3H-1,3-benzodiazepin-3-yl)-(1R)-1-[(4-
hy@t&xg3,5-dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-|

-piperidinyl]-2-oxoethyl 1- piperidinecarboxylate
(2R,3R)-2,3-dihydroxybutanedioate (3d), characterised in that in the X-raB/
poer chABPHRREHALL e S erpaeroH o vatue e G2vAL | A )16

8%9@@@%5%1@62@?@?@%}6@@%@]@6@@%%%&m3ﬂ @ eridinyl]-2-oxoethyl 1-

4-(1,2,4,5-tetrahydro-2-oxo-3H-1,3-benzodiazepin-3-yl)-(1R)-1-[(4
h

JRRSE e RRE I RENREH A SR Al rReTph b aciHesin b i the X-ray
xoptiwd d-dpipenid nesarbexylate, (RS dnldis-diydinehitanediaate 1(Ba), 5.81 A, 4.66

chgracterise in that in the
and 4.06 A,

40.  Crystalline 4-(1,2,4,5-tetrahydro-2-0x0-3H-1,3-benzodiazepin-3-yl)-(1.R)-1-{(4-
hydroxy-3,5-dimethylphenylymethyl]}-2-[4-(4-morpholinyl}-1 -piperidinyl]-2-oxoethyl 1-
piperidinecarboxylate hydrobromide (3a, polymorph 2), characterised in that in the X-ray
powder diagram it has, infer alia, the characteristic values d = 25.99 A, 7.73 A, 7.10 A,
6.05A,589A,428 Aand3.92 A,

41. Crystalline 4-(1,2,4,5-tetrahydro-2-ox0-3H-1,3-benzodiazepin-3-y1)-(1R)-1-{(4-
hydroxy-3,5-dimethylphenyl)methyl}-2-[4-(4-morpholinyl)-1-piperidinyi]-2-oxoethyl 1-
piperidinecarboxylate hydrochloride (3b, polymorph 1), characterised in that in the X-ray
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X-ray powder diagram it has, inter alia, the characteristic values d = 8.97
A, 557 A, 5.17 25A, 4,87 A and 4.65 A. 46. Crystalline
(R)-1-(4-hydroxy-3,5-dimethyl-benzyl)-2-oxo-2-[4-(tetrahydropyran-4-
yl)-piperazin-I-yl.]-ethyl
4-(2-ox0-1,2,4,5-tetr-ahydro-1,3-benzodia gpln -3-yl)-piperidine-I-
carboxylate fumarate (4a), characterised in that in the X-ray powder

inter 3 t v
d;&%@f&‘épd O%?ﬁng% %SA%;{:J d%i}ggt@a{ Stgﬁ%ﬁ j}a 2 4= PR 6138 579 A, 4.64
(IE%) Lll(ﬂﬁwdﬁb%@%ﬁé dimethyl-benzyl)-2-oxo0-2-[4- (tetrahydropyran -4-
yl)-piperazin-I-yl]-ethyl
4-(2-o0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-I-
e@&boxﬂéwtgmph dté1(a) ;) shiarhptensedin-that i thexodsy qpowder)-(1 R)-1-{(4-

dlllggfi *g&ll%lé%’&/pféquﬂérys I I%: eval %?myﬂlg ge'?id‘r’ln%ﬁgéxoethyl I-

(S pzq@mﬁm@z@mdr@mhmm@fammmmm [aMravtetispll in that in the X-ray
[ ydrosl;3-henz
é}%r%f‘) rlla Ier%i(% %%ttégr]?g %ﬁ}ggﬁ)é?%aé)l i)égﬁlon e}gp()%rf? %c%’a?e%dgg 5804, 588
RoradtbAgel in that in the X-ray powder diagram it has, inter alia, the
characterlstlc values d =7. 29 A, 7.2A,105.84 A, 4.42Aand4.11 A. 49.
Crystalline

(8§-2-(4uytitadliBechidsd brifludrpine thylive byt Havtadethin-3- Yl) (m) 1-[(4-

e

chieredarisarbirs heie |mimﬁk3sayqb@mmmigmmamhahe i}ﬁtewyarraﬂvd@e diagram it
char aﬁlﬁﬂ%@ﬁﬂﬁé’%ﬁ&a&%&%&% Ly Hs5PR AU LR W 4.63 A,

Crystal
(S)-2-(4-amino-3-ehloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-

piperazip-lyDpiper 8ins 4 < o hydroz2- 1 d 3y1-(1R)-1-[(4-
Iy|]4[4( oxolzf5 5- feira;fﬁyrgr 15 bg)ﬁggﬁazgp?ﬁnsz%/m%pm YO-AR)AAL

pipetioly-yitdioahelnhangionethyldrotfothitepdataithiann@idinyl|-2-oxoethyl 1-
E%&%‘?ﬁ'@&%‘&'ﬁ%‘(gbﬁ'ﬁ;z@ydﬂé}’&g&{)ﬂ'ﬁ%%ﬂ?d5@?%”&%%!&%@& in that in the

aracteristic values 5A,452 12 A and

AXSEYORs el AR g - thhes.1pa Slietthhylirsrcies sierzbaiaregif i A, 8.90 A, 5.54
“YR-Riprkdingg 425 garbexylic acid-

{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4- yI) piperazin-I-yl]-
45, Crystalline 4-(1,2,4,5-tetrahydro-2-ox0-3H-1,3-benzodiazepin-3-y)-(1R)-1-[{(4-
hydroxy-3,5-dimethylphenylmethyl]-2-[4-(4-morpholinyl)-1-piperidinyl}-2-oxoethyl 1-
piperidinecarboxylate (28,3S)-2,3-dihydroxybutanedioate (3e), characterised in that in the

 X-ray powder diagram it has, infer alia, the characteristic values d = 8.97 A, 5.57 A, 5.17

A, 4.87 A and 4.65 A.

46.  Crystalline (R)-1-(4-hydroxy-3,5-dimethyl-benzyl)-2-0x0-2-[4-(tetrahydropyran-4-
yly-piperazin-1-ylj-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-y1)-piperidine-1 -
carboxylate fumarate (4a), characterised in that in the X-ray powder diagram it has, infer

alia, the characteristic values d = 9.014A, 6.30A, 5.26 A, 5.07 A, 4.72 A and 4.52 A.
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2-oxo-ethyl}-amide-dimaleate (6a), characterised in that in the X-ray
powder diagram it has, inter alia, the characteristic values d = 21.21 A,
9.99 A,5.52 A,5.33A,4.81 Aand 3.99 A. 30 52. Crystalline
4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-I-
carboxylic acid- 87
{(R)-I-(3,4-diethyl-benzyl)-2-[4-(I-methyl-piperidin-4-yl)-piperazin-I-yl] -88-

2-pX0-e -amj I te. I ri in, that.i
Sy P R ) B cpovran-s-
AYS-BO®aZiG 1A -qtlod A(26110- N 2ahd 528X IH 533-Deystaliiaepin-3-yl)-piperidine-1-
ggéﬁc%)()(: I](;:clttg 5%1_%?%_%]‘5%’9 Q3185 020dIazSRI0 fﬁéw:%P %gg&)@&'&fagram it has, inter
-(8lindletiohhisetrzigiovidus-are iR IDipe iitifcddy13-plodrdzid-Ryild 4.18 A. '
2-oxo-ethyl}-amide-benzenesulphonate (6¢), characterised in that in the

X-ray powder diagram it has, inter alia, the characteristic values d 10.53

A46.68 Arssailing 6910 -Ateaing-00hie0 B4trChystatictbyl-benzyl)-1-[4-(4-methyi-

4-(2-0%0-~1, 5- r - odiazepin-3-yl)-piperidingsl- carboxyli
e R RS S A -
2 wrerdinylFdirerapHtitendyGdibldptonatsaedyathéractdriseddnsed in that in
that.i - jiagram it has, inter ali - r risti

e B e SRR i B R T 724
55, 8rfsthtihé and 4.11 A,
4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1- carboxylic

acid- {(R)-I
-(34-diethyistéimg/)S2 44 Bmeehyichiloeriditcdlydrpipehaiengi]) - L -[4-(4-methyl-
2-0xQ- }-amide: h u t racteri in: :
e B g L e Dt
d Eeengdinlgvylshntag @ A3 31433 Alite/dionyspedionid FPB ghabterised in that in the

PRarmAcsy AL COMACSITIoNS, coniaining &,50mequndAxcarding 4o,one 8fgy 4 4.7

claims 1 to 55 optionally together with one or more inert carriers and/of

ditehsl 5283 4)de’ef the compound according to one of claims | to 55

for preparing a
50. Crystalline {5)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-
piperazin-1-yl)-piperidin-1-y1]-4-{4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-
piperidin-1-yl}-butane-1,4-dione-hydrobromide-pentahydrate (5¢), characterised in that in
the X-ray powder diagram it has, inter alia, the characteristic values d = 7.22 A, 5.83 A,

465A,452 A, 412 A and 3.75 A.

51. Crystalline 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-
carboxylic acid-{(R)-1-{3 4-diethyl-benzyl}-2-{ 4-(1-methyl-piperidin-4-yi)-piperazin-1-y1}-
2-ox0-cthyl } -amide-dimaleate (6a), characterised in that in the X-ray powder diagram it
has, inter alia, the characteristic values d =21.21 A, 999 A4, 5.52 A, 533 A, 4.81 A and
3.99 A,

52. Crystalline 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid- {{R)-1-(3 4-diethyl-benzyl)-2-{4-(1-methyl-piperidin-4-yl)-piperazin-1-yi]-
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pharmaceutical composition for the acute and prophylactic treatment of
headaches, particularly migraine and cluster headaches as well as
tension headaches, for the treatment of non-insulin-dependent diabetes
mellitus (NIDDM), cardiovascular diseases, morphine 30 tolerance,
diarrhoea caused by clostridium toxin, sk%@iseases, particularly thermal
and radiation-induced damage including sunburn, lichen, pruritis, pruritic

toxjdermi : itching. .infl i S —
e B i sy povder
néugsgeridastirits /e teraliced wofstissuaesienafabiznid (A5 hyakjia), 7.04 A,
ﬁH@geniggg?@mation of the oral mucosa, inflammatory lung diseases,

n
allergic ?Hlnltls, asthma and COPD, for the treatment of diseases 5
accompanied by excessive vasodilatation and resultant reduced vascular

blood fl . d sis, chronic pain, such.as e.q. diabetic_ . ..
netropatt e o B e S erdine-1
nettopathiesidosthdridtdednagbbbathie; hedHd patithed- inplerodid - byltigeperazin-1-yl]-
tr [ inal neuralgi r ndibular fungtions
B N e 3 powter
vidlegrairco iras|airits, Ao pitefetabiytirisiolsabowel O drhe(BS).andr A, 5.10 A and
inflgmmatory bowel syndrome, or for preventive or acute therapeutic '
treatment of the symptoms of menopausal hot flushes caused by

vasodilatation and increased blood flow in oestrogen-deficient women and

h@rmon ' With pr. i . t :

e R T A e ine 1.

a cpiharracetticdl/tompoesitisthidriwrrabiid 4htrprobhyraetisdiedtivientistazin- 1-yl]-
i '_. _Cluste 23,59, p cardi - T2

e U A SR R SR RPLAEDNR e

theowdatidieatof itritablaowbistiedromesgBs) wiudydeot- A7chmpbudd6.95 A, 5.29

a%,oﬁggm%g_@ag&ojng%im? Af[o 55 for preparing a pharmaceutical

composition for the preventive and acute therapeutic treatment of hot
flushes in oestrogen-deficient women. 25 61. Method of preparing a

pharmacepieal;Gempoiian acringof M 38nzo diazepin-3-y)-piperidine-1-
carboxylic acid-{(R)}-1-(3 ,4-diethyi—benzy1)—2—[4~( 1-methyl-piperidin-4-yl}-piperazin-1-yl]-
2-ox0-¢thyl }-amide-naphthalene-2-sulphonate (6¢), characterised in that in the X-ray
powder diagram it has, inter alia, the characteristic values d =9.93 A, 8.75 A, 8.22 A, 7.43
A, 6214442 Aand 4.23 A

56. Pharmaceutical compositions, containing a compound according to one of claims 1

to 55 optionally together with one or more inert carriers and/or diluents.

57.  Use of the compound according to one of claims 1 to 55 for preparing a
pharmaceutical composition for the acute and prophylactic treatment of headaches,
particularly migraine and cluster headaches as wel! as tension headaches, for the treatment
of non-insulin-dependent diabetes mellitus (NIDDM), cardiovascular diseases, morphine
tolerance, diarthoea caused by clostridium toxin, skin diseases, particularly thenmal and

radiation-induced damage including sunburn, lichen, pruritis, pruritic toxidermies and
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characterised in that a compound according to one of claims 1 to 55 is
incorporated in one or more inert carriers and/or diluents by a
non-chemical method. 30 62. Method of preparing the crystalline salt
4-(1,2,4,5-tetrahydro-2-oxo-3H-1,3- benzodiazepin-3-yl)-(I
R)-I-[(4-hydroxy-3,5- dlmethylphenyl)methgg -2-[4-(4 -go- morpholinyl)-
1-piperidinyll-2-oxoethyl 1-piperidinecarboxylate (2R,3R)-2,3-

diydroxyiiy ?Qﬁﬂh‘r_}gﬁ? (§§‘§) dRRARLISING | EEE‘? E%H?%Rgd%@&%?@tﬂ%'}&”x%he

base 4-(1,2,4,5-tet ro-2-oxo-3H-173 enzo lazepin-3-yl)
[(@ﬁwﬁﬁkyt&ekmmtwrbmw;mmmmrﬁmpﬂoEﬁwa;lhme@iﬁhﬁw}xe
rh%%&%ﬁhééhj(f%%ﬂ% SEX% rH@KF%' fidv] Eﬁ%ﬁ&t?%\fﬁ%g 1%““’{ &)&‘y in cﬁﬁxmatory

temperature and su tent eating the suspension ormed

alvegdnraseivelitrme @Mq@@my he@ﬁﬁ@ﬁﬂefmab@mmwmef dBaEs
| N L
Watemﬂz%@gﬁvyg& ?sﬁ% RB; %%%319 éht&) {%gulﬁqt ge)ﬁ&@éﬂ &ﬁ!&q f:ﬁ%od flow, e.g.

coo Ing of e reaction mixture, filtering and rying t
criystelisuhgrmpsls, iﬁr@&cmmh@@@uwoecgn@mb@iamtﬁapaihmsamnrspuﬁms induced by

th tFHSﬁQ Lﬁ?i/ gf bﬁ%%%ﬂ% 1@%7 aé’(?gg&% crH')t(ltr re ne%r g&t}nes induced

solvents is e solvent i step g toc
62yéﬁauaétemedtrrgﬂmameimanmigtﬁmmammdiéﬁar @@ﬁmxtwa@RPS {complex

I ' I
Rl B AR e

inpicount ebfedmvecte B dnerim fi5 Ofandse flmetaRB 66 Wb thodrome, or for
a‘b?@v&ﬂ%%&%ﬁ&%rﬁ?@&ﬁ%éﬁﬁ% 6@%&‘}% Sﬁt(!ﬂﬁ oI5 HSE shes

in- an amount of from 3 4mL/mmo of base u 67 Met accor

tocehefl B vesnahbemsinseenihinzated blpefisksnnionsiarin-dedisical \fépmen and
Ingg heaLering IEmaREae 2L 519.506,,30, 1 % Melhed ggeording

to claim 62, char at methanol, ethanol, propanol,

58.  Use of a compound according to one of claims 1 to 55 for preparing a
pharmaceutical composition for the acute and prophylactic treatment of migraine and

cluster headaches,

59.  Use of a compound according to one of claims 1 to 55 for preparing a

pharmaceutical composition for the treatment of irritable bowel syndrome (IBS).

60.  Use of a compound according to one of claims 1 to 35 for preparing a
pharmaceutical composition for the preventive and acute therapeutic treatment of hot

flushes in oestrogen-deficient women.

61.  Method of preparing a pharmaceutical composition according to claim 56,
characterised in that a compound according to one of claims I to 55 is incorporated in one

or more 1nert carriers and/or diluents by a non-chemical method.

62.  Method of preparing the crystalline salt 4-(1,2,4,5-tetrahydro-2-0x0-3/-1,3-
benzodiazepin-3-yl}-(1 R)-1-[{(4-hydroxy-3,5-dimethylphenyDmethyl]-2-[4-(4-
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isopropanol or a mixture of these solvents is used as the solvent in step
(b). 69. Method according to claim 62, characterised in that ethanol or
isopropanol or a 1:1 s mixture of ethanol and isopropanol is used as the
solvent in step (b). 70. Method according to claim 62, characterised in that
the solvent in step (b) is used in an amouypt of from 2 to 5 mL/mmol of
base used. 10 71. Method according to claim 62, characterised in that the

SeiveRdNEBP (BhisiHaRM ID- A amaunbakiame3.18 4 Mkirmol pf base

used. 72. Method according to claim 62, characterised'in that the reaction
nfieurecsshaasdipraepito prepras el ity winsiserature of 70 to 80C.
15 73. Method according to claim 62, characterised in that the reaction

mixture obtained in stegéltg is then heated to a temperature of 74 to 76C.
75V etHBaEdBEdAL i BEeterhidicreriase W that eeneebrisrisett b (1R)-1-

solvent if430 sley (§)sathiSAPHIRA Afemwzaﬁ@l\é@amﬁlﬁ@)@ ifSridinyl]-2-

Method accordin{g,)vto claim 62, characterised’in a gquantity of water is

used in Sepiie ivpiperidiaepmisrets withanisthsoblonirth A hige (eperatie and
76. Method Reordingeieiclain Sgspehiactgrsed in that in step (c) the

water is used in an amount of from 0.9 to 1.1 g/g of tartaric acid used. 77.
Method according to claim 62, characterised in that in step (c) the water is

ugsfl in AAPQUALRLMBMhC 8005 e arie AGid 5L Be3RaRFm RBixture;

Crystalline
4-(1,2,4,5-tetrahydro-2-oxo-3H-1,3-benzodiazepin-3-yl)-(1R)-1-[(4-

hygyoxy-@shnetivibe oy dmsiBhz 4 (ArmerphetnyP-Liineridigdh?ater;
xoethyl 1-piperidinecarboxylate (2R,3R)-2,3-dihydroxybutanedioate,
prepared by a process according to one of claims 62 to 77.

(d) slow cooling of the reaction mixture, filtering and drying the crystals formed.
63. Method according to claim 62, characterised in that methanol, ethanol, propanol,
1sopropanol or a mixture of these solvents is used as the solvent in step (a).

64.  Method according to claim 62, characterised in that ethanol or isopropanol ora 1:1

mixture of ethanol and isopropanol is used as the solvent in step (a).

65.  Method according to claim 62, characterised in that the solvent in step (a) is used in

an amount of from 2 to 5 mL/mmol of base used.

66. Method according to claim 62, characterised in that the solvent in step (a) is used in

an amount of from 3 to 4 mL/mmol of base used.

67.  Method according to claim 62, characterised in that the suspension formed in step

(a) 1s then heated to a temperature of 50 to 60°C.
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68. Method according to claim 62, characterised in that methanol, ethanol, propanol,

isopropanol or a mixture of these solvents is used as the solvent in step (b).

69.  Method according to claim 62, characterised in that ethanol or isopropanol ora 1:1

mixture of ethanol and isopropanol is used as the solvent in step (b).

70.  Method according to claim 62, characterised in that the solvent in step (b) is used in

an amount of from 2 to 5 mL/mmoi of base used.

71, Method according to claim 62, characterised in that the solvent in step (b) 1s used in

an amount of from 3 to 4 mL/mmol of base used.

72, Method according to claim 62, characterised in that the reaction mixture obtained

in step (b) is then heated to a temperature of 70 to 80°C.

73, Method according to claim 62, characterised in that the reaction mixture obtained

in step (b) 1s then heated to a temperature of 74 to 76°C,

74, Method according to claim 62, characterised in that ethano! is used as solvent in

step (a) and isopropanol is used as solvent in step (b).

75, Method according to claim 62, characterised in that a quantity of water is used in

step (c) which is equivalent o the amount of tartaric acid used.

76. Method according to claim 62, characterised in that in step (c) the water is used in

an amount of from 0.9 to 1.1 g/g of tartaric acid used.

77.  Method according to claim 62, characterised in that in step (c) the water 1s used in

an amount of from 1.0 g/g of tartaric acid used.



.97 .

78. Crystalline 4-(1,2,4,5-tetrahydro-2-0x0-3H-1,3-benzodiazepin-3-y1)-(1R)-1-[ (4-
hydroxy-3,5-dimethylphenyl)methyl]-2-[4-(4-morpholinyl)-1 -piperidinyl}-2-oxoethyl
1-piperidinecarboxylate (2R,3R)-2,3-dihydroxybutanedioate, prepared by a process

according to one of claims 62 to 77.



