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thiomorholin-4-yl, plper:din 1-yl, piperidin-4-yl, piperazin-1-yl or
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- the above-mentioned monocyclic heterocycies in the ring may be
monosubstituted by a carboxy group, if this carboxy group is not bound via

" a nitrogen atom, and

R*  denotes the hydrogen atom, if Y' denotes the carbon atom, or
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wherein

\A denotes the carbon atom or, if R* denotes a free pair of electrons, it

also denotes the nitrogen atom,
R® denotes a cyclopentyl, cyclohexyl or cycloheptyl group or

R? denotes a heterocycle selected from a morpholin-4-yl, 1,1-dioxo-
thiomorholin-4-yl, piperidin-1-yl, piperidin-4-yl, piperazin-1-yl or
pyrrolidin-1-yl group,

wherein the above-mentioned monocyclic heterocycles in the ring may be
mono- or disubstituted by hydroxy, methyl, ethyl, trifluoromethyl,
hydroxymethyl or hydroxyethyt groups, or may optionally additionalty be
monosubstituted by a hydroxycyclopropyl, triflusromethylcarbonylmethyl,

amino, carboxy-carbonyl, methoxycarbonyl, ethoxycarbonyl-carbonyl,
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carboxymethyl, carboxyethyl, ethoxycarbonylmethyl, ethoxycarbonylethyl,
carboxy-ethylcarbonyl, ethoxycarbonyl-ethylcarbonyl, aminosulphonyl,
methylaminosulphonyl, dimethylaminosulphonyl, methylsulphonyl,
ethylsuiphonyl, isopropylsulphonyl, cyclopropylsulphonyl, (hydroxyamino)-
carbonylmethyl, hydroxy-(methyl)-aminocarbonyl-methyl or
methoxyaminocarbonyl-methyl group, wherein the substituents may be
identical or different and may be bound to a ring carbon or ring nitrogen

atom, or

the above-mentioned monocyclic heterocycles in the ring may be

monosubstituted by a carboxy group, if this carboxy group is not bound via

a nitrogen atom, and

RrR? denotes the hydrogen atom, if Y' denotes the carbon atom, or

R*  denotes a free pair of electrons, if Y! denotes the nitrogen atom,
the tautomers, the diastereomers, the enantiomers, the hydrates, the mixtures
thereof and the salts thereof as well as the hydrates of the salts, particularly the

physiologically acceptable salts thereof with inorganic or organic acids or bases.
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the enantiomers, the diastereomers, the hydrates, the mixtures thereof and the
salts thereof as well as the hydrates of the salts, particularly the physiologically

acceptable salts thereof with inorganic or organic acids or bases.

Examples of other preferred compounds of the above general formula | are the

following compounds, which are selected from the group consisting of:

(1) (2), (3), (4), (6), (6). (7). (8), (9), (10), (11), (12), (13), (14), (15), (16), (17),
(18), (19), (20), (21), (22), (23), (24), (25), (26), (27), (28), (29), (30), (31), (32),
(33), (34), (35), (36), (37), (38), (39), (40), (41), (42), (43), (44), (45), (46), (47),
(48), (49), (50), (51). (52), (53), (64), (85), (56), (57), (58), (59), (60), (61), (62),
(63), (64), (65), (66), (67), (68), (69), (70), (71), (72), (73), (74), (75), (76), (77),
(78), (79), (80) and (81),

the enantiomers thereof, the diastereomers thereof, the hydrates thereof, the

mixtures thereof and the salts thereof, as well as the hydrates of the salts,
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particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

Examples of other preferred compounds of the above general formula | are the

following compounds, which are selected from the group consisting of:

(82), (83), (84), (85), (86), (87), (88), (89), (90), (91), (92), (93), (94), (95), (96),
(97), (98), (99), (100), (101), (102), (103), (104), (105), (108), (107), (108), (109),
(110), (111), (112), (113), (114), (115), (116), (117), (118), (119), (120), (121),
(122), (123), (124), (125), (126), (127), (128), (129), (130), (131), (132), (133),
(134), (135), (136), (137), (138), (139), (140), (141), (142), (143), (144), (145),
(146), (147), (148), (149), (150), (151), (152), (153), (154), (155), (156), (157),
(158), (159), (160), (161), and (162),

the enantiomers thereof, the diastereomers thereof, the hydrates thereof, the
mixtures thereof and the salts thereof, as well as the hydrates of the salts,
particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

Examples of other preferred compounds of the above general formula | are the

following compounds, which are selected from the group consisting of:

(163), (164), (165), (166), (167), (168), (169), (170), (171), (172), (173), (174),
(175), (176), (177), (178), (179), (180), (181), (182), (183), (184), (185), (186),
(187), (188), (189), (190), (191), (192), (193), (194), (195), (196), (197), (198),
(199), (200), (201), (202), (203), (204), (205), (206), (207), (208), (209), (210),
(211), (212), (213), (214), (215), (216), (217), (218), (219), (220), (221), (222),
(223), (224), (225), (226), (227), (228), (229), (230), (231), (232), (233), (234),
(235), (236), (237), (238), (239), (240), (241), (242) and (243),
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the enantiomers thereof, the diastereomers thereof, the hydrates thereof, the
mixtures thereof and the salts thereof, as well as the hydrates of the salts,
particularly the physiclogically acceptable salts thereof with inorganic or organic
acids or bases.

Examples of other preferred compounds of the above general formula | are the

following compounds, which are selected from the group consisting of:

(244), (245), (246), (247), (248), (249, (250), (251), (252), (253), (254), (255),
(256), (257), (258), (259), (260), (261) and (262),

the enantiomers thereof, the diastereomers thereof, the hydrates thereof, the
mixtures thereof and the salts thereof, as well as the hydrates of the salts,
particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

Examples of other preferred compounds of the above general formula | are the

following compounds, which are selected from the group consisting of:

(263), (264), (265), (266), (267), (268), (269), (270), (271), (272), (273), (274),
(275), (276), (277), (278), (279), (280} and (281),

the enantiomers thereof, the diastereomers thereof, the hydrates thereof, the
mixtures thereof and the salts thereof, as well as the hydrates of the salts,
particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

Examples of other preferred compounds of the above general formula | are the

following compounds, which are selected from the group consisting of:

(282), (283), (284), (285), (286), (287), (288), (289), (290), (291), (292) and (293),
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the enantiomers thereof, the diastereomers thereof, the hydrates thereof, the
mixtures thereof and the salts thereof, as well as the hydrates of the salts,
particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

Examples of other preferred compounds of the above general formula I are the

following compounds, which are selected from the group consisting of:
(294), (295), (296), (297), (298), (299), (300), (301), (302), (303}, (304) and (305),

the enantiomers thereof, the diastereomers thereof, the hydrates thereof, the
mixtures thereof and the salts thereof, as well as the hydrates of the salts,
particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

Examples of other preferred compounds of the above general formula I are the

following compounds, which are selected from the group consisting of:
(306), (307), (308), (309), (310}, (311), (312), (313}, (314), (315) and (316),

the enantiomers thereof, the diastereomers thereof, the hydrates thereof, the
mixtures thereof and the salts thereof, as well as the hydrates of the salts,
particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

Examples of other preferred compounds of the above general formula | are the

following compounds, which are selected from the group consisting of:

(317), (318), (319), (320), (321), (322), (323), (324), (325), (326) and (327),
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the enantiomers thereof, the diastereomers thereof, the hydrates thereof, the
mixtures thereof and the salts thereof, as well as the hydrates of the salts,
particutarly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.
TERMS AND DEFINITIONS USED

Within the scope of this application, in the definition of possible substituents, these
may also be represented in the form of a structural formula. An asterisk (*} in the
structural formula of the substituent is to be understood as being the linking point

to the rest of the molecule.

Also included in the subject matter of this invention are the compounds according
to the invention, including the salts thereof, in which one or more hydrogen atoms,
for example one, two, three, four or five hydrogen atoms, are replaced by

deuterium.

Compounds of general formula | may have acid groups, mainly carboxyl groups,
and/or basic groups such as e.g. amino functions. Compounds of general formula |
may therefore be present as internal salts, as salts with pharmaceutically useable
inorganic acids such as for example hydrobromic acid, phosphoric acid, nitric acid,
hydrochloric acid, sulphuric acid, methanesulphonic acid, ethanesulphonic acid,
benzenesulphonic acid, p-toluenesulphonic acid or organic acids such as for
example malic acid, succinic acid, acetic acid, fumaric acid, maleic acid, mandelic
acid, lactic acid, tartaric acid, citric acid or as salts with pharmaceutically useable
bases such as alkali or alkaline earth metal hydroxides, for example sodium
hydroxide or potassium hydroxide, or carbonates, ammonia, zinc or ammonium
hydroxides or organic amines such as e.g. diethylamine, triethylamine,
ethanolamine, diethanoclamine, triethanolamine, cyclohexylamine,

dicyclohexylamine, infer alia.
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As mentioned hereinbefore, the compounds of formula | may be converted into the
salts thereof, particularly for pharmaceutical use, into the physiologically and
pharmacologically acceptable salts thereof. These salts may on the one hand be
in the form of the physiologically and pharmacologicaily acceptable acid addition
salts of the compounds of formula | with inorganic or organic acids. On the other
hand, if B contains a phenolic OH group, the compound of formula | may also be
converted by reaction with inorganic bases into physiologically and
phammacologically acceptable salts with alkali or alkaline earth metal cations as
counter ion. The acid addition salts may be prepared for example using
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
methanesulphonic acid, acetic acid, fumaric acid, succinic acid, lactic acid, citric
acid, tartaric acid or maleic acid. it is also possible to use mixtures of the above-
mentioned acids. The alkali and alkaline earth metal salts of the compound of
formula | are prefera-bly the alkali and alkaline earth metal hydroxides and hydrides
thereof, of which the hydroxides and hydrides of the alkaline earth metals,
particularly of sodium and potassium, are preferred and sodium and potassium

hydroxide are particularly preferred.

The compounds according to the invention may occur as racemates if they have
only one chiral element, but they may also be obtained as pure enantiomers, i.e. in
the (R) or (S) form. Preferred compounds are those which occur as racemates or
as the (R) form.

However, the application also includes the individual diastereomeric pairs of
antipodes or the mixtures thereof which are present when there is more than one
chiral element in the compounds of general formula I, as well as the individual

optically active enantiomers of which the above-mentioned racemates are made

up.

The invention relates to the compounds in question, optionally in the form of the

individual optical isomers, mixtures of the individual enantiomers or racemates, in
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the form of the tautomers as well as in the form of the free bases or the
corresponding acid addition salts with pharmacologically acceptable acids - such
as for example acid addition salts with hydrohalic acids - for example hydrochloric
or hydrobromic acid or organic acids — such as for example oxalic, fumaric,

diglycolic or methanesulphonic acid.
PREPARATION METHODS

The compounds-of general formula 1 are prepared by methods known in principle.
The following methods have proved particulaﬂy' suitable for preparing the

compounds of general formula 1 according to the invention:

(a)  In order to prepare compounds of general formula | wherein all the groups

are as hereinbefore defined:

reacting a piperidine of formula HI

with a carbonic acid derivative of general formula IV

O

oy

wherein Y2 and Y? represent nucleofugic groups which may be identical or

different, preferably the chlorine atom, the p-nitrophenoxy or trichloromethoxy

group,

and with a compound of general formula V
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enantioners, the di astereorre?s_é,S't he hydrates, the

m xtures thereof and the salts thereof as well as
the hydrates of the salts, particularly the

physi ol ogically acceptable salts thereof with

i norgani c or organic acids or bases. 5 Exanpl es of

ot her preferred conpounds of the above general
formula | are the follow ng conmpounds, which are

sel ected fromthe group consistgng of: (1), (2), (3),
(4), (5), (6), (7)., (8), (9),[{(10), (11), (12), (13),
(14), (15), (16), (17), HO o\(19) (20), (21),
(22), (23), (24), (25), (26}, (R7).7(28), (29), (30),
(31), (32), (33), (34), (35), 436), (37), (38),
(39), (40), (41), (42), (43), (44), (45), (46), (47),
(48), (49), (50), (51), (52), (53), (54), (55), (56),
whédein B8)as N&@)nbe@&@)def h@él)and(ﬂzdenotééa) rofe@te group for a
(65), (66), (67), (68), (69), (70), ( ( §73)

wlvfxaéemp: foreampled C1. efﬂ%d or bewgy g(@zn vmﬁyc)eupg g alkyl groups
lt]n% r%o?t%]gﬁ{ élﬁé@r atb‘égs}?c{rﬁgraené# e Iﬂé@n@r r a s§ Pﬁ éSrugg}ltuted by

ansl of o ﬁr&ith@xﬁ eupef Preferabby) 7' denttee thy diathyisetbiyl, ttéré-butyl or

salts, WD 2006/ 100026 PCT/ EP2006/ 002557 -47

banzyl SRR | y the physiologically acceptable salts

thereof with inorganic or organic acids or bases.

Exanpl es of other preferred conpounds of the above

bpem rsd Istépotheutcanpotanids mﬂgﬁneﬁalfformumi Iﬂ@re oepdeaddsa solvent, for

%Bb?iéﬂ&%%%& fgé) ’%B%Xr% ml %g’st tlhg%?f ét(zbtﬁmperature

frgﬁﬁ)-QO(tg%b C(lﬁ@nce ('t%@nce(o‘?@bae(eg%r exdniple triétﬂ?)amine pyridine or
)D (102), (103) (1042 (105

Qttw@ngopm@mamlmowjth the g@rﬁonlq aqnd)derl(/a ives, of gengyal formula IV.

E’%% §§3ur§ X 1®em(é[d1‘ g’l)e mg% %)@pur#%@r ful(tl'}é'rBr)eacl(e%'j]v?L }hout purification.

The reaction of these intermediates with compounds of general formula V is also
carried out in one of the above-mentioned solvents, and at the temperatures
specified hereinbefore, in the presence of a base, such as triethylamine or
pyridine, with or without the addition of an activating reagent, such as e.g. 4-
dimethylaminopyridine. To activate them the compounds.of general formula V may
also be deprotonated by means of a metal hydride such as e.g. NaH or KH, in

which case there is no need for the presence of the base or the activating reagent.

The starting compounds of formula lll and IV are either commercially available,
known from the literature or may be prepared using methods known from the
literature.

Processes for preparing compounds of general formula Il are described for
example in EP 1 619 187 A1.
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(136), (137), (138), (139), (P4o), (141), (142),
(143), (144), (145), (146), (147), (148), (149),
(150), (151), (152), (153), (154), (155), (156),
(157), (158), (159), (160), (161), and (162), 15 the
enanti oners thereof, the diastereoners thereof, the

hydrates thereof, the mxtures thereof and the salts
(Ib%er dgrordgs tapiepage COIRBOHNES at ganeypl foFaulal wherein all the groups
%),%réé ﬁ#‘r‘eﬂ{ﬂﬁY}orteh@efP{éHSi ol ogically acceptable salts
hereof wth inorganic or organic acids or bases. 20
Exanpl es of other preferred conpounds of the above
eneral formula | .are the ol | owj,ng conpounds, which
EBTBG acabirvitnid REogpeabllmn W Png or - (163)
(164), (165), (166), (167), (168), (169), (170),
(171), (172), (173), (174), (175), (176), (177),
(178), (179), (180), (181), (182)s ( B, (184),
(185), (186), 25 (187), (188), (JL89), (190), (191),

(192), (193), (194), (195), 0-(,198),
(199), (200), (201), (204) , (205),
(206), (207), (208) (271, (212),

(213), (214), (215
(220), (221), (22%) )L (224), (225), (226),
(227), (228), (229)—=230), (231), (232), (233),

(234), (235), (236), (237), (238), (239), (240),
(241), (242) and (243), 30 WD 2006/ 100026

WeErekrPBAS Grsttembeford dctingd snf hh &MBIhs of Beherd forhiifa VII
di astereoners thereof, the hydrates thereof, the

m xtures thereof and the salts thereof, as well as

the hydrates of the salts, H ﬁ@mularly t he
physi ol ogi cal |y acceptable salts thereof with

i norganic or organic acids or bases. 5 Exanples of

Foian B S eCT RO Aol oBHEr ST i s caried ut
Lt R AR O M o
foasBns gresent in(thsProupsiB’ a8’ of ths 2ning pEapnera&vinula VI may
i Bteste A Vo R protetling Bls AT ank BREtSiing 6rdtips used

by bel@Savdieagah aied tHeRagabh Sisingahelodsdamiir ko & skilled man.
the hydrates of the salts, particularly the

physi ol ogi cally acceptable salts thereof with

TRRESHIG G e Earn A S me R ndhf B Betioe
dhenmisira (df. elge HoubenfWelylh MetbodenmperOdsanisdtisthChemie, Vol. 15/2),

sel ected fromthe grqup consisting, of; L
for example using carbodiimides such as e.g. dicyclohexylcarbodiimide (DCC),

(218), (219),

diisopropyl carbodiimide (DIC) or ethyl-(3-dimethylaminopropyl)-carbodiimide,
O-(1H-benzotriazol-1-yl)- N,N-N',N-tetramethyluronium hexafluorophosphate
(HBTU) or tetrafluoroborate (TBTU) or 1H-benzotriazol-1-yl-oxy-
tris-(dimethylamino)-phosphonium hexafluorophosphate (BOP). By adding
1-hydroxybenzotriazole (HOBt) or 3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine
(HOODt) the reaction speed can be increased. The couplings are nomally carried

out with equimolar amounts of the coupling components as well as the coupling
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i IpPSERIAP UBES ab ey &nfitiondhauRigdrab e t hereof , the

m xtures thereof and the salts thereof, as vveII as
the hydrates of the salts, particul arly t he
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sel ected fromthe group consisting of: 30°(317),
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the hydrates thereof, the mxtures thereof and the

salts thereof, as well as the'ql?ydrates of the salts,
particularly the physiologically acceptable salts
thereof with inorganic or organic acids or bases. 5
TERVS AND DEFI NI TIONS USED Wthin the scope of this
application, in the definition of possible

substituents these may al so be represented in the
WBPFﬁ‘BiB B a% ?Qf@tﬂhe&@ref%fmﬂé‘ndﬁmuﬁﬂéﬁss% e(CW)ng grougefor example
gﬁg’éhcétghﬁ'suéﬂ ra@th? cﬂi ringe bMﬁl@C}rm{‘i rhoai‘?e
rst |nk|n poi nt e rest of
alkglsutpthecryloay g@daispnwﬂhcl tod €0l canbohhzttomsbp (2033 aikgrt meietpfa
{ t d di to th .
phvavevIBRonYIRG: ShfagNEHECERRRHoR Brag pidhaliPasrindi- or

ﬁ[suﬁ@ftﬁtéby By eaBRnal? Hrominkoatbfis SPGB Rehy?Be nlti‘(y\@roups wherein
hree, four” or five hydrogen atons,” are repl ace

Hm@atitimnts mﬁwﬁmims!tl@al qraliéerant, faotlriﬂmwamifawl renténally

Sl el Brond BLO mERENon iR Skt 8 i F-pyrazor1-n,

gemen d 4fiazamayl] 180 E@ytritalzgl‘-ﬁ-fyoﬂei he paasgbiolasyl, a vinyl,
i nternal sal ts, as salts with harrraceuti cally

gg@@iﬁgid pinitmrgmyb %tﬂwtr@myaénrlaipmh&wi @entachloronhenyl
BUAtRARRBNEndt itard 3T BARin . & ShflotldniiniioRf, &1t n-oxopyridin-1-

9iem>cy Zei-bmxepwrolittimmyiaxy thhthalimidgloas i fHbenizo-teazals1-yloxy or

-toluenesul honi ¢ aC|d or ani c_acids such as for
é&' dREreUpaViiitag &ne of geNaf: ‘g' cetic acid,
fumaric acid, maleic acid, nandelic 25 acid, Iactic
aci d, tartaric aci d, citric aCig or as salts Wi th
phar maceutical |y useable bHsWB'RYch as alkali or

al kaline earth nmetal hydroxides, for exanple sodi um
hydr oxi de or potassi um hydroxi de, or carbonates,
AMBRIh R aHdR? Bfe asTeRdinbefoRy defiddles or organic

am nes such as e.g. diethylamne, triethylam ne,

et hanol am ne, di et hanol am ne, triethanol am ne,

BB 2 b LR Y RS MBS ity s sEigbAdarl Amin
furctiondef hydroxy fienctioms quasentah thegruipa R1 are/RP ef the amine of
BRas et Ul K beimipisiambp FgaiestBgR BRI Rt grSups and after
Ht?ffe‘é%ﬁ@ﬂi Qﬂg ‘f:)‘r‘:htbk‘,ti @ﬁﬁﬁ%ﬁé&%dﬁﬁb? Peldienree a oanI? Eigf?ig methods

ts may o e one in"the form
famianlodbosakkyled nlthehamnacol ogi cal | y acceptabl e acid
addition 5 salts of the conmpounds of fornula | with
inorganic or organic acids. On the other hand, if B

TABYraéhdtonds RAAY bGt WAl TSutbttehiBaiRamouNEirhorh eonitions, i.e. the
!:orrrrl?))t;ngrltti%rg ?'eacted in the presence of at least one equivalent of an auxiliary
base at temperatures between -50°C and +120°C, preferably -10°C and +30°C,
and optionally in the presence of solvents. The auxiliary bases used are preferably
alkali metal and alkaline earth metal hydroxides, e.g. sodium hydroxide, potassium
hydroxide or barium hydroxide, alkali metal carbonates, e.g. sodium carbonate,
potassium carbonate or caesium carbonate, alkali metal acetates, e.g. sodium or

potassium acetate, as well as tertiary amines, e.g. pyridine, 2,4,6-trimethylpyridine,
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physi ol ogically and pharmacol ogically acceptabre

salts with alkali or alkaline%®arth netal cations as
counter ion. The acid addition salts may be prepared

for exanple using io hydrochloric acid, hydrobromc

acid, sul phuric acid, phosphoric acid,

nmet hanesul phoni ¢ acid, acetic acid, fumaric acid,
succinic acid, lactic acid, citric acid tartaric ]
aeingling. tigihylaminei H-ethyl-disoprapylaspissi Mrethyldigwaiohexylamine,

_ ) Y L de I :
e Bp ol R of FEIRRRpRIolS ™. o N8R G, the sobvents
ﬁmdnlfﬂ be, ftbrﬁemﬂﬁlegdhhlorgﬂi?ﬂgidegtétralydrcﬁhimi, ]i? m%dscoxane,
earth neta r.oxi des. an i des 15 thereof, of |
aFrlenRe lmﬁigﬂ@a@gmﬁﬁ; dwaﬁ‘w[j@%etam* dV-aatByirpygrolidone or
Ridkthfe E?éo?;aif aﬂkgﬁ tn'mgHI &f él)(%lﬂfe S H{@tﬂnﬂldwi@ésg'awﬁli metal
are preferred and sodi um and potassium Hydroxide are
parbbnatesarr acepates are eded Akdhe appibanydmsesc watbrmgay also be added
i?nh i nvention ma occur! a@ racemates if they have 20
ﬁ% FSRABIQMLTYpr PR REMR Ve Hut they may al so be

obtai ned as pure enantioners, i.e. in the (R or (9S)
form Preferred conpounds are those which occur as
racemates or as the (R) form However, the

i ' 0.4 i ndi. Vi . . .
e PRt of Db BRI trenyprian eatain one or
des eniralvdeintriesalf fomseaaple thisenarehwoehiral o@riteed harcodmsounds

chiral elenment in the conmpounds of general formula I, |
Eay\gacHr instherarm & twe @ais of dipstergpmgerig @ntipades. The invention

i . of ' . 20t mat es
R e T
conpounds in question, optionally in the formof the

P i St e et s
é’t%%ﬁic&@@%@rtP&Tl/el.%?%QD@é&%éﬁérystaﬁ%faﬁ?ﬁ gf_ofﬁ{ %i@ébblé B8lvents, by high

tautoners as well”as in the formo e free bases or
pressursoliquid po aaiunt eliothatagiaphynusieg chiral arrpreferably non-chiral

calogically acceptable acids - such as for
gﬁ%ﬁﬁﬁ?@%‘&%ﬁgadditi on salts with hydrohalic acids -
for exanple hydrochloric or hydrobromc acid or
organi c acids - such as for exanple oxalic, fumaric

Bagempirsstqveres binsensral Sompa dmavke aep@REsshiRAFXxeNiple by HPLC
f . .

Y500 ) arSEONIT 18108 BhuEAY, il AD). Racemates

Wwhichawintajn mehdsiclier heaide funotienl caaatsocd separatad vialthe

for, preparing th conpounds, of general formula,l .
dBEtsT g e Phicaly AGEIR Sl Wolh dte o diseck T fratihe with an
STAY 2EBvOEcaC I ant e T 6r (L)-uherigiaRidl(k) bhe)-8feERf tartaric
are as herei nbefore defined:

acid, (+) or (-)}-monomethyl tartrate or (+) or (-}-camphorsulphonic acid, or an
optically active base, for example with (R)-(+)-1-phenylethylamine, (S)-(-)-1-

phenylethylamine or (S)-brucine.

According to a conventional method of separating isomers, the racemate of a
compound of general formula | is reacted with one of the above-mentioned

optically active acids or bases in equimolar amounts in a solvent and the resulting
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the chlorine atom the p-nitrophenoxy or

trichl oronethoxy group, and with a conpound of

general fornula V WD 2006/ 100026 PCT/ EP2006/ 002557

-53 B HO O ZI Owherein B is as hereinbefore ) ]

astaling, dinptereomeiist epticallyrastive salie thareobaredieparaed using their
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ptovideghthat had sufficiehtipdiffeedntan demobmezsdiumﬁtpwmmsalts
gr oup

e ituted by on or .two t hoxy
Ereé?@m Eanah gHhane Ph m'wfﬁew&fh&w exampie \p.a (atio by volume
8f 50:88 néﬁéj uéﬂqo epjé%\chrbfé!hé b{;ﬁ%alﬁjteﬁﬁlvé T W@?&%d  water,
general formu I are reac I’'n a sol vent or
eaqujlymeuhradisedh Withcarka$msech asiSodinyn caliboaater ompotassian

t her eo rature fr - Ot 50C in the
A1BeBR of i ETEDIE B srsite RsbyPrARE o Baueous
methfHeHoniChéid! shd ﬁpﬂh@ﬁﬁwﬁ@: B@rreés’!bdrf@j |ﬁ1g£ﬁeé RbRPRIUR is
acid derivatives of general tormula

pliginied inghe fitkemekioame may be purifi ed or further
reacted without purification. 15 The reaction of

these internmedi ates with conpounds of general fornula

Yhé $RpOS(S) arntioftbrailting Or 8 nsixidire bh&vcﬁbpw@ﬂmhw@ debtereomeric
sol vents, and at the tenperatures specified

%ﬂ@p%w epvered hyigesepldernele ldnavaaﬁastae okiginedday performing the
g’ﬁ‘éﬁ{"'. on ADelabdVéif Q%UIt%iU}eQétid’l“l %agg&'éé'g% the (R) or (S)

an-activating reagent
cbnﬁg;dnaﬂlca'm nopyridine. To activat e them t he
compounds, of general fornula V may 20 al so be

deprotonat ed by neans of a netal hydride such as e.qg.

TREnQardscaldxyhh6ls 6RENERRE fdtmila WhetRRE HPhd ;ﬁﬁ\thes:s

presénce of the base or the activating reagent.
starting conmpounds of formula Il and IV are elther
commercially available, known gromthe literature or

may be prepared using net hodiq‘rlown fromthe 25

literature. Heg N

e

wherein B is as hereinbefore defined and Z' denotes a protective group for a
carboxy group, for example a Cqg-alkyl or benzyl group, wherein the alkyt groups
may be straight-chain or branched and the benzyl group may be substituted by
one or two methoxy groups, wherein Z' preferably denotes the methyl, ethyl, tert-

buty! or benzyl group, may be obtained from compounds of general formula IX
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sfR8ABsoEOr preparing conpounds of general fop@leb006/002557
CF are6®escr| bed for exanple in EP 1 619 187 ,ﬂﬁ

2006/ 100026 PCT/ EP2006/ 002557-99-54 (b) In order to
prepare conmpounds of general forrmula |I wherein all
the groups are as hereinbefore defined: coupling a
carboxylic acid of general formula VI 5B O O O™
NOO NH wherein Bis as hereinbefore defined,
with an am ne of general formula VIl 10 HNR R2,
wherein R and R2 are as hereinbefore defined. Before

WERHTEEE S pb Rl uary am no functi ons or
hydroxy functions present in the groups Rl and R2 of
the am ne of general fornula VII ct ed

By digznlising enapownds egenfsadesuga | \wﬂaﬁﬂﬂg%@é@@m‘@ing

FERIIR, BISRAabTRO i AR RbrP BB I AR, 116 Bob B! tbUbtain the

compbungs (033 gpnefaéfcnﬁu}a VaWheardemntioummllpmurmdempounds are

BEUT TR ESR oSG Sl 5l o SRR S compouncs

§?@8§ﬂa‘ﬁ1é&§ 'tﬁ@ réAeA Gﬂalklﬁ!; Q)%eﬁ”ﬁﬁ' réténford of conf iguration.
di cycl ohexy carbodiimd DCC), dii sopropyl

carbodiimde (D C or

AL T AR AP HE AT g comriss
Rt QW&%MT@eﬁerdIWIaO( tetrafl uoroborate
(TBT IH benzotriazol - 1-yl - oxy

tri S-(dl rret hyl am no) - phosphoni um hexaf | uor ophosphat e
(BOP). By adding 25 1-hydroxybengotriazole (HOBt) or
3- hydr oxy- 4- oxo- 3, 4- di hydr o- 1,\ﬁ,/3- benzotri azi ne
(HOOnt) the reaction speed cangbe increased. The
couplings are normally carried out with equinolar
anounts of the coupling conponents as well as the

SRS % SEOTAIBR RS 0BTl ot o

b@tvéﬁhmh@fpﬂéﬁhcea@feilml ltnbtéi @acetalé rmbferbbl&wom&n‘h @e potassium

(DVF), dinethyl acetam de r) net hy| a/rrol i done
acetate, at a suitable femperature, prefe ably ats80to'1

The azlactones obtained as primary product are hydrolysed without being isolated

to form the compounds of general formula XI

e
)L,?%( n
H O

wherein B is as hereinbefore defined.

By further reaction in the presence of aqueous inorganic acids, such as for
example sulphuric, phosphoric or hydrochloric acid, but preferably hydrochloric

acid, compounds of general formula Xl
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_ i Xxtures thereof and at tenperatures b
Wgﬁ,bgﬁdc?og%oc, oreferably -20C and +25C. | f BEYERS0o0si002557

necessary, N-ethyl-diisopropyl®8mine (Hilnig base) 5
is preferably used as an additional auxiliary base.
The so-call ed "anhydri de process” is used as a
further coupling nethod for synthesising conpounds
of general fornmula | (cf. also: M Bodanszky,
"Peptide Chem stry", Springer-Verlag 1988, p. 58-59;
M Bodanszky, "Principles of Peptide 10 Synthesis",
Springer-Verlag 1984, p. 21-27Q. The Vaughan vari ant
of the "m xed anhydride progess” is preferred (J.R
Vaughan Jr., J. Aner. Chem __oc.p.73, 3547 (1951)),
in which the nixed anhydri@e the carboxylic acid
of general fornmula VI which i to be coupled and
nonoi sobutyl carbonate is obtained, using isobutyl
chl orocarbonate in the presence of bases such as

o MTUIRIpIr BT 95 e eI UERIRL FHieBE ard fen popyerted with
suitable wduciry) ajerdgs irdo dhe tompolindd/bf gemerat formuxiVout
in a one-pot process, using the above-nentioned

sol vents and at tenperatures between -20 and +25C,

Pl ?&%iﬁ?éﬁ%ﬁ@ 5 aAOH rﬁ%éfg?%ygﬁ%ieé,%&h%rsqcﬁum or

prepar e conpouhds of genera wherein a
patassjumupmrohpdidenOther suitdldé oeduaig agents are whldrodialkylboranes,

SRS I BEBE e Banaibssth. gt oo -
MGogiisognbdSardphéabeianbehbry @sdle thé edmpotndb ofl gBRé@fctmula V

| eavi ng group, for exanple a hal ogen atom such as
mMA¥ beriselriadein enastipmerisally pdieferat om  an

al kyl sul phonyl oxy group with 1 to 10 carbon atons in
the al kyl noiety, a phenyl sul phonyl oxy or

Taphuringr sedqtonf coxvypamasof eenie sl fbdmulath avherdin-Z 'oderptes the
trjsubstituted by chlorine or Eronine atons. or

B_0r; by _
W‘?@@” QP’W tore .%,Of\ﬂ%ﬁe@' Ofr'i'l!qé ‘édﬂlﬁrﬁﬂgrﬁﬁ@%fwe'“before
e - L 2 | - - -
I eGRGHES Pladhictar BRDAOl: mEdEy, MerEsC ethenolor othanol, in
the présencar dfon suiladiietoid, sach asthydrahtdriclacigl The reaction may
alternatively be carried out by reaction in alcoholic solvents, preferably methanol,

with thionyl chloride.

Another method of obtaining compounds of general formula V comprises alkylating

a compound of formula XII

@w\»gj
s,
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doloddelodded-triazol -1 -yl, 1H 1,2, 3-triazol - | - Yberkpaoos/o02557
H-logb%(ﬁ) tetrazol-1 -yl, a vinyl, propargyl, c 006/0025

p-nitrophenyl, 2, 4- d|n|tropheﬁvr trlchlorophenyl,
pentachlorophenyl 10 pent afl uorophenyl, pyranyl or
pyridinyl, a dinethylaninyloxy, 2(1H) - oxopyri di n-1-

yl -oxy, 2,5-dioxopyrrolidin-1 -yl oxy,

pht hal i m dyl oxy, 1H benzo-triazol-1-yl oxyor azide

group, with an amne of general formula VIl H NRLIR2,
wih@neargt or Reteraaryimethhalide,ef genasal foraulreXMhed.

Before the reaction any carboxylic acid functions,

primary or secondary ami no functions or hydroxy

functions present in the grou Rl and R2 of the

am ne of 20 general fornula may be protected by
conventional protecting grouﬂ?*and after the

reacti on any protecting groups used may be cl eaved

again using nethods famliar to those skilled in the
ﬂhbrelﬂ_ PRl HBAGTsU chidriR8! BroRtin@ BE jddstehtom, and B s as here:nbefore
Schot t en- Baumann or Ei nhorn conditions, i.e

definash enalogauslyrteaneibads knowe from dlee h@ratﬂr@(MichaeltT Crlmmlns

OB & iR n oasD o Ko Pl sl 272 s 2P TaBiolf*

FRE dpitéraBaldri produibs d!ﬂﬁﬁ@ﬂ #fayotheh Pe/§8PdratelN®ing
auxi liary bases used are preferably alkali netal and

Bhysicaahemisakmetheds prefernasl fete@hromajog@@blqm\ethods or

RN P A Y 5 LS e
benag protectiry @@m@t &EsO br&ﬁw& 4 m@tﬁ@@ ohebwiniag kabhtiomerically pure

ms al acet ates SOdI um or o) aSSI um acetate, as
fpxlé%afP%W'iC ) Qynd %0 ger,yg;g rila vV

é&%&%@%ﬁ%@%ﬁ%“%9%(5@?@012@%*"C??P%’?ﬁyr”a%w g secondary amino

hydrory br Bydeapcabphgnfunetions aehyefadably cibdhiord ifrm pescursors

drodidR b P Blebor B aDBIES Sl rotertiva gransTar amino functions
iﬁr&ﬁﬂjerf@b’e%npfeoé b@ﬁﬂl@k)ﬁbarﬁ(brﬁh' 2hAYEMPBxycarbonyl, 4-n||tro-

tetrahydrofuran, 1,4-dioxane,  acetonitrile, dineth

b@amyﬁarbwyhéi-mﬂth%ebmywycwh@éwhﬂ—c@ywb@nmcarbonyl

RO S BRy et 8RR, 2-crlp B aneBE Ao o i es "or
20RiRdrg 1. &-dithethykbehPgoRybarbo yr Bgses, water may

al so be added to the reaction mxture as cosol vent. _
dinethexyrew-d ongibihibenzflogeadraay! gwup pa alkaxycargingbgroup with a

t he .invention,cont.ai.n chiral..cen
fofaiel R PaRERE 16 B Bhisitofefinbd pRaneBRycarbony,
é@n@'ﬂ%ﬂiﬂﬁnyl%r@ﬁ@)tycartﬁbﬁw gsbsropoRfcarenyah-bsitddycarbonyl,
di astereoneri c anti podes. The invention covers the
1-megtayigrepoxysarmenyl, ZsmeghylprapoxyrearkonyLipeiertpidylegycarbonyl

hg. di t j

JRuP e bRRGREATE 22 REnBRRRT, F1cithelidRBxRSHorl or
9-fluorenylmethoxycarbonyl group or a formyl, acetyl or trifluoroacetyl group.
Examples of protective groups for hydroxy functions include a trimethylsilyl,
triethylsilyl, triisopropyl, tert-butyldimethylsilyl or tert-butyldiphenylsilyt group, a tert-
butyl, benzyl, 4-methoxybenzyl or 3,4-dimethoxybenzyt group.
A protective group for hydroxycarbonyl functions might be, for example, an alkyl

group with a total of 1 to 5 carbon atoms, for example the methyl, ethyl, n-propyl,
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WOeBbeFMboRy Operties, e.g. by fractional _ PCT/EP2006/002557
crystallisation from sui tabl e _sol vents, by high

pressure |iquid or colum chr@%atography, usi ng
chiral or preferably non-chiral stationary phases.
20 Racemates covered by general formula | may be
separated for exanple by HPLC on suitable chira
stationary phases (e.q. Chiral AGP, Chiral pak AD)

mates which contain a ic or acidic funct
l@@amoaylsa iyls %ba%@"vl a4 ﬁé“%l""a@ﬁgiyéd?ﬁybo'" 4~mefh0xybenzyl
Q% Phcally active salts which are produced on reacting

optically active acid, for exanple (+) or

(-)-tartaric acid, (+) or (-)- diacetyl tartaric 25

CEI) g‘é\%{%ﬁh‘tﬂ%{?&ﬁﬁg%%gg ?IEP{’“B?? 53@% pggsljggqgg%ﬁly\agceptable salts

tﬁgﬁ% hEQé yﬁ%%yﬁ%%&ﬁﬁ%élﬁrok@@@ %acsféggbﬂ ﬁ?&r{)@ieo’uve CGRP-

ardagomstuwmmpedm Tinetinventioh fughar miatag te pbawmaceuticsl

race ound of eral for

GoRRRPhs (artRREerR coltsbeeReRer Sive e ebrbpp tion thereof
active acids or bases in equinolar anobunts in a

sol vent and the resulting WO 2006/ 100026
Hemnerz00saogssnentGeda nd the physigdegiealbraggeptable salts

Vi
R TSR BEioS 99008058 i ncore
regeptioe dlr@luﬁg studiesy Thﬁmnqﬁoumisﬁmlay GﬁﬂPdﬁﬁhgdﬁ&tlc properties in
is suffici entl}/ different in terns f%f%he solubility
toe Phaemagplegical taskprTigRIS,destEpRd R6Tein@iHanol  or
m xtures thereof, for exanple in a ratio by volume 5
of 50:50, are used. Then each of the optically active
salts is dissolved in water, carefully neutralised

ith.a base such sodi um.c e or t assi
the BuRut Seieriens S s bR0RHTusHstih ity of the
ADERORBhfdAEd 6inBoaRdSfieRinsan CERPRGPGIRAHI thal dhtagonistic
and in this way the corresponding free conmpound is

bpaitiesd in the (+) or (-) form 10 The (R) or (S)
enanti omer alone or a mxture of two optically active
di astereoneric conpounds covered by general formula

A Biagingl stadiee withi 8K xefie (éxprassing tHehumantGeREsreceptor)
descri bed above with a suitable reaction conponent in
the (R) or (S) configuration. 15 The

SRS y eef DR EuIfvALY %E:’%&lz)%:%gcfé HodiRid'Ebgle\nEERAPI The medium
is removed from confluent cultures. The cells are washed twice with PBS buffer
(Gibco 041-04190 M), detached by the addition of PBS buffer mixed with 0.02%
EDTA, and isolated by centrifuging. After resuspension in 20 mi of "Balanced Salts
Solution" [BSS (in mM): NaCl 120, KCI 5.4, NaHCO; 16.2, MgS04 0.8, NaHPO4
1.0, CaCl; 1.8, D-glucose 5.5, HEPES 30, pH 7.40] the cells are centrifuged twice

at 100 x g and resuspended in BSS. After the number of cells has been

determined, the cells are homogenised using an Ultra-Turrax and centrifuged for
10 minutes at 3000 x g. The supematant is discarded and the pellet is
recentrifuged in Tris buffer (10 mM Tris, 50 mM NaCl, 5 mM MgCl,, 1 mM EDTA,

pH 7.40) enriched with 1% bovine serum albumin and 0.1% bacitracin, and
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B is as herei nbefore defined and Z1
%gb%ys a&gr otective group for a carboxy group, PG §;P2006/002557

exanpl e a Cl. 6-al kyl or benzyté3roup, wherein the

al kyl groups may be straight-chain or branched and

the benzyl group nmay be substituted by one or two

nmet hoxy groups, wherein Z1 preferably denotes the

nmet hyl, ethyl, tert- butyl or benzyl group, nmay be

obt ai ned from conpounds of general fornula I X 25 B
Fesfspentied il 1 /1 OWJDQ@%HQ)OIIIBQ&oﬁﬁ@eﬁ%ﬁd(kﬁbﬁﬂﬂ%?rozen at -80°C.

=59- wherein B is as hereinhefore define

TRE 7RGl ReRBGIRTS SP SANEIS NPt NG Weoks pRder these
suhdifbhge di azotising 5 reagent, preferably sodium
nitrite in an acid medium it is possible to obtain
the conpounds of general fornula V. Wen

AP LG £ Mot e REIRSR ot 3Bl st (o0 mu
Teis M SOMMO WL, 5 &t MGCR] Nesv EmEAr@aqucgraﬂdamrn@gemsed for 30

| ace with retention of conflﬂ_@ratlon

eIt andditraoldresx. gBPall f fip kenpaeniaed srodisk eraiincubated for

?g? rrmu Qte¥ Wlé%@é@e&ﬁﬁﬁ% Fk&th@@é@:’gﬁﬁ%(?(gety%%gfbg‘mtomn Gene-

Relfate@ Peptide hlﬁANeasimry) ahy ?mie?(m?g aortartratiohy df tisketeds substances
B @Pé "gmt&ocg 'Zgﬂe@%%‘gf%é@i%yﬂﬁ? lslaglgeéf éy r%ﬁlttﬂ gﬁt?atron through GF/B

- §lé's§ k&S ﬁ@r@ﬁ%a?éd‘mh ﬂ?ﬂfétﬁgéﬁéh‘mﬁé (@%@ sllﬁggce?ﬁ%rvc?ster The

azl actones obtained as primary product

- prateiochouns naghqwbwat iscdmeasured Usingw ghmm&n opuntedsNor-specific

ﬁ@?ﬁwﬁ%ef{eipga 811 £Bund sadPartiftyibhe pHRENER o KM dtman

DiumspeuBatighr gani ¢ aci ds, such as for
exanple sul phuric, phosphoric or hydrochlorlc aci d,

but preferably hydrochloric
The concentration binding curves are analysed using computer-aided non-linear

curve matching.

The compounds mentioned hereinbefore show ICs values < 10000 nM in the test

described.

B. CGRP Antagonism in SK-N-MC cells

SK-N-MC celis (1 million cells) are washed twice with 250 pl incubation buffer
(Hanks' HEPES, 1 mM 3-isobutyl-1-methylxanthine, 1% BSA, pH 7.4) and pre-
incubated at 37°C for 15 minutes. After the addition of CGRP (10 ul) as agonist in
increasing concentrations (107 to 10° M), or additionally the substance in 3to 4

different concentrations, the mixture is incubated for another 15 minutes.
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\@glg &/ 508 unds of general formula X1 WO 2006/&(9#)@2@)06/002557
%fAZOgﬁ?OOZSS? -60 B O O H O are obtained

wherein B is as hereinbefore-88tined. These are then
converted wth 5 suitable reducing agents into the
conmpounds of general formula V. Suitable reducing
agents are alkali netal borohydrides, such as sodi um
or potassium borohydride. O her sui tabl e reduci ng
;agent s are chl orodi al kyl bor anes,

ch

peeibiricsAVBHS emexisaded by the ,a,dgruon of 20 pt of 1M HCI and
é‘cérﬂt or gflulﬁlé gé/(?&nbg% hpf}% fﬁgg? gﬁéuf&s? eTlﬁ%;!%)erPﬁtants are frozen in
Imimnmrm@en@fndgﬁom@ét Pot@ula V may be isolated in
enantionerically pure form The further reaction of
conpounds of general formula V, wherein Z' denotes
bﬁ?%@?ﬁ;{iﬁ&%ﬂts@qg%s @Je. ngef or grrﬁ%}adeifl gg)éﬁ]ﬁfl{f&ggsay
(Messes. |Armarsralnt)cﬂnni the pfedialues pf aftagamistically astingsubstances are
(geé et.haa I he presence of a suitable acid, such

e'fW'EI‘le CQWB'?'PQ Yaci d. The reaction may alternatively
be carried out by reaction in al coholic solvents,

referably methanol, wth thionyl chloride. 20
'Etnﬁmmpohﬁdﬁ secaingdodhaiinigntiopsxtitiisCoRRyaniaganistic propertles

5 B SEY  BAERE BBl O 10

with an aryl- or heteroaryl-nethyl halide of general
formula XIV /B Hal _ 5 wherej notes a
chl orine, brom ne or W&cﬁ%@'%!'@ﬁl@éﬂg) is as
her ei nbef ore defi ned, anal ogously to nethods known

fromthe literature (Mchael T. Crimmns, Kyle A
IBraiew toé tlmidpbmcoﬂbgidﬁtmop@tigs tihe tompundd ascardtip to the

inbntstand B SHEOhRESR TRt iy BidBd Rl A HATR AT are thus
lel%fbﬁiﬁ)kﬂtble Bﬁu@rﬁrﬁ“%ﬂg@@ﬁt CreBRhBRIS Hiadhthes, partlculariy

recrystallisation ydrolytic cl eaving of the

migraine, alustarincagaghes and tansien badaghesz Moreevsreths gagnpounds
%ch)ﬁ@ pg Aé?fl@‘[ﬂ%}ébﬂ(gﬁ @gsoq:?é\)%oéj p8glt!9Q teﬂ‘b@l' Mthe 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,
prurigo, pruriginous toxidermies and severe itching, inflammatory diseases, ¢
inflammatory diseases of the joints (osteoarthritis, rheumatoid arthritis, neurogenic
arthritis), generalised soft tissue rheumatism (fibromyalgia), neurogenic
inflammation of the oral mucosa, inflammatory lung diseases, allergic rhinitis,
asthma, COPD, diseases accompanied by excessive vasodilatation and resultant
reduced blood supply to the tissues, e.g. shock and sepsis, chronic pain, such as
e.g. diabetic neuropathies, neuropathies induced by chemotherapy, HIV-induced
neuropathies, post-herpetic neuropathies, neuropathies induced by tissue trauma,
trigeminal neuralgias, temporomandibular dysfunctions, CRPS (complex regional

pain syndrome), back pain and visceral diseases such as for example irritable
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Wpdioperysesdoxyl i ¢ acid conpounds of general for pyt@p2008/002557
V. Al the conpounds of general fornmula |I. which

contain primary or secondary “&Ri no, hydr oxy or
hydr oxycar bonyl functions are preferably obtained
fromprecursors 15 provided with protective groups.
Exanpl es of protective groups for am no functions

i ncl ude for exanple a benzyl oxycar bonyl ,

ni trobenz carbonyl, 4-nitro- benzy| oxycarbaonyl
mw@ltqygggprﬁé,{@g I@g}%@m bowel syndromeyln addition, the compounds
%C%IHQQO lﬂ?é‘ﬁ'}(}eﬂﬁé(ﬁ ALDOBY, ﬁeneral pain-relieving effect. The symptoms of
-ch o- benzyl oxycar bon
men_hbmnsal heh Hyss/cardedriyy yasodilatation and increased blood flow in

e e n oD e M B e i Ssaté Zarcinoma
é&h(k BAMERED wﬂn a% RNBuMHH aﬂectbewlth@fcdRP%rﬁawnae bf the
atons in the al kyl noiety, for exanple

presaakarRlicetialy in a péemyear@cﬁqut&thﬁrgpepmmmnws therapeutic

SRS PR BP0 sy PO MBS lassmpnt s gsgios of side

éfégdts.but yl oxycar bonyl group, the allyl oxycarbonyl,
2,2,2-trichloro- (1, 1-di net hyl et hoxy) car bonyl or 25
9-fl uor enyl net hoxycar bonyl group or a fornyl, acetyl

l:
Ig{e(g%%gq, ) E ﬁgﬁbd ﬁﬁﬂgluﬁn@i&n%@sﬁ&éﬁ%%r the acute
anmd penentise lrxebtmemtrcofehigyduae layd, clustern lseq{rtanbrjels for treatlng irritable
tert.- but | di or ter but | di | sil
%qvg%lﬁyn qr’g?{zﬁéi}u@rﬁ o¥yéehg§/qven v%p %eﬁgiqpeatl% treatment of
RotfndhaBihesysHa bcfti@Mvorich! Ot ecti ve group for
hydr oxycar bonyl™ functi ons m ght be, for exanple, an
al kyl 30 group with a total of 1 to 5 carbon atons,

‘E@%g l%*gqqtyh /tE@fS%%’Fo%é@ .%Sporg@{qog%%?td%gpnvemenﬂy 0.0001 to 3
g 0f| bodyakéight! tpreferabil vl 01 2% rriig/k% bEBbay W@id'm | when

benzyl or 4-nmethoxybenzyl roup new conp

@dmw{@m infraveneusly oaﬁ@bqu%@mwﬁéw @1%’9@ PAte ¢O mg/kg ‘of body
TEEFR RGP 1o To g ef By gl it aty

1433y cabydgloaliation.ct fir & tievesi @day rheachmoasg.i on furt her

rel ates to pharnmaceutical comnpositions containing
t hese conpounds, their use and the preparation

I h% ﬁ@étmen-'f%trpéﬂmﬁ’ %g&q&%tﬁﬁﬂab‘? me%}é%Séthlbﬁ@rS is given as

physi ol ogically acceptable salts 10 thereof have
Lerpplemeny dmcmwenmrcgjé\qnmsearﬁalwgmamtt it ipoadvisable to reduce the

ff|n|t| | N, CCRP. recept or. bj,ndi,n tudi es. Ih
Brsotnrdies 3pie. ERpR Plaso Pt i Be SO 175 of the lower
firhis ﬁié@hﬁﬁé@ laBiv6 ab theigt of i @ifferdindty ddertlied.

herei nafter. 15 The foll owi ng experinments were

carried out to denonstrate the affinity of the

TRV LAEA SOROINS Ll HIBOnEREL SEEiso e
istexdticrsaswiliablé Mjivzanis fbsthegrpdediminmand perifloatien (ERFiNity
éh?‘g%gggrr)aphy) 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 tritium, and

as a diagnostic or analytical adjuvant in neurotransmitter research.
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K- cells are cultivated in "Dul becco's
ﬁ@aﬁp?‘!&d%gl e mediunt. The nmedium is renoved fF&R2006/002557
confluent cultures. The cell s-6&re washed twice with
PBS buffer (G bco 041-04190 M, detached by the
addi tion of PBS buffer m xed with 0.02% EDTA, and
i solated by centrifuging. After resuspension in 20 m
of "Balanced Salts 25 Solution" [BSS (in mVW: Nad
120, KCI 5.4, NaHCO3 16.2, MyS04 0.8, NaHPO4 1.0,
CaCl 2 1.8, D-glucose 5. 5CONBIABHONSH 7.40] the
cells are centrifuged twice at 100 x g and
resuspended in BSS. After the nunber of cells has

@Q%@;on%"o? %\E!h\'ib?gubétﬁﬁcé:?)hk& A 9%%&9%"{@@ goh%irﬁlgﬁrinclude e.g.

U tra-Turrax and centri 10 mnutes a
&nt@memvs pmmﬁmaneunoéemlcsoamMrmmszenqmmd)mnm drgagonists,

ro%(\:r@ s}awﬁ/é% d ln Tr| e ffgbiq g@g%\/l B-el,_ Ilpgtep{gdav@qqmsts and
S S Bk B
¢orlicgsiomids; elalcd)m antagdristsgsH Bgebryodists or sthér aamigraine
S5 AR P15 Wl 5 e
éé}ﬂé’r%dlbh&lﬁé?ﬂ?%%?' wie chrPgt'é?éh 'Ia?ct%té L{:fsﬁ&s%ﬁé@?rg(bw%taume

assay buffer Tris,
WUEBBAmq@Hemmptemnalteh onb'gml pystolidone3Oitricacidnidstaric acid,

Lih an ra-Turrax. 230 e _ho e
Whtsh Bftelletidhiol BHanearo waBrisb il B BB Fihylene glveol,
prepprhatgcl Védtisk@raMicohol, carboxymethylceliulose or fatty substances
1251 i 0 %r osyl - Cal ci t oni n- Gene-" Rel ated Peptid

Uhedss i) hﬁaswtﬁ;hl%aamge%m%@ft inde p@rm\éerﬁlpnﬁrﬂalee@t
@%@étﬁ@ﬁ@%uﬁg és:hjglgtcgrtc@até’d) aa{{s?genso PH}N@%& sgEpgnsions,

ationls e rap|
slatiand, infeterdd ddw&msehtméwpbbltmﬁsyet hyl enei m ne
(0.1% using a cell harvester. The protein-bound
radi oactivity is nmeasured using a ganma counter.

TR, SRS ddtiGe s@nbgfé'nﬁgs %I(ﬂ?ﬁia@f% @SQed \*?::‘? tﬁ’é’lz‘&ﬁbmatlons mentioned

radi'oactivity in the presence of 1 pM
gere-intiphe f@lruexargpfertbe mani-siaroida anhmflatmnmneaaceciofenac

e RRL A SRl ot i e ePBaERrmiS ardhiE atioprine.
dieloedriziee HFRisah Jenih e, fea.bpﬁﬁemﬁ&@@%enl\fibuardféﬁ ih@6Metacin,
20 described. B. CGRP Antagoni smin SK-

kaitomrofen, d%ﬂurpnmenfpmqmﬁraemp@naam@ a%ﬁ@erqmne @hamylhutazone

%-I SO ﬂﬁbﬁ%&l %xantéﬁ“ﬁagc '(thlg ggﬁi&aﬁ g&%’table salts

thereof as we!l as meloxmam and other selective COX2 inhibitors, such as for
example rofecoxib, valdecoxib, parecoxib, etoricoxib and celecoxib, as well as
substances which inhibit earlier or later stages in 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, metociopramide,
domperidone, diphenhydramine, cyclizine, promethazine, chlorpromazine,

vigabatrin, timolol, isometheptene, pizotifen, botox, gabapentin, pregabaline,
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[ t 37C for 15 mnutes. After the addit,j
\M:‘;Cz‘é@ﬁgf‘o?i _mnutes. . bEPRP2006/002557

NI) as agonist in increasing
concentrations (10-11 to 10-66K)y, or additionally the
substance in 3 to 4 different concentrations, the
m xture is incubated for another 15 mnutes. WO
2006/ 100026 PCT/ EP2006/ 002557 -64 Intracellul ar cAWP
is then extracted by the addition of 20 pl of 1 M HC
and . centrifugation (2000 x g, 4C, for 15 mnutes).
dilexstinse topitamate, dbefldvimzeonialukast, disindpril, miogmﬁs and
st orﬂed at -2OCd 5 Th@] AMP ontents of the sa rm_.
RIPEN RETRS AP REU O BYA PRSP dexEppoxyphene, meperidine,
MERIpFORMprépanblis, rih’ﬁ%)léﬂabté?réld?fcl@ﬁiﬁﬁ‘ﬁomo%%rﬁﬁi |c¥1rbamazep|ne
acting subst ances are determ ned graphically. The
[@hﬁﬁj@mnd\ga!gm@,cﬁtrngryptjmmemﬂmame o|n apﬂae,tlfdocalne or diltiazem

TR e Bl g RGER aSoror ERgPie Afbflinias
dletriptdd, froMdRigEaf)nadbIgEad | isEigtanyvéanatoibtarand zolmitriptan.

phar macol ogi cal properties the conpounds according to
the 15 invention and the salts thereof with

|
or ttﬁ:‘rpgiéﬂb é/nt o ophylf"g bRTohThiREE mﬁtﬂ%ggiﬁ:'rﬂ tetdofor

acute an ctic treat ment
drdagarmibiss sugaas |ecgll\ﬂR+1yantHggmatm g@lutainatd mcepadadtdgonists, such

S BIABTSOERE PRSI L6l FRaRe's BRI, (Glus-receptor

&ith Y
onc et hdependent s B RPERH, Suchas 09

X3 ﬁotmuﬂtari\l@rsﬁm@ inbibitens, shich @steo NS inhibitors, calcium

SATELARRFS Sih BT MBS, NP8 llador BetBssium

crmrgeopasdrddsnch sseky) MCNOI cHa@ihel opgndrs Obdium channel blockers,
prurigi nous toxidernies and severe itching

U amengk BNG ehiasgd blockersy NMPArnegppierl an&ag&n%%safsd -§ensing ion
AnkPhLAt ?0(1%?% RRht réb ﬁ«SI(‘EQ",1 f% Als ,Etfr%\(li%lll ihYeceptor
S sof't I1'ssue

neur ogeni 'Arrti's gener al'i
adtagmsimc(nfasbe aoipd H@lcah)tor mt&gmgm’us’; acabbabimoich revaptaragonists,

quhéa?sg?g %ﬁZﬂu é:c?ris S, Q 1{5@%‘? %gﬁgg@glbz'ggeptor agonists, such as

AGCONDIBESSoPYgEHSARSSI ve vasodilatation and resul tant
reduced bl'ood Supply to the tissues, e.g. shock and

sepsis, chronic pain, such as e.g. diabetic

TREPRRT R noRiHaRBN Bt oo T8 CHthé Rormany

reeumpisridbidegesenieur/o A tie Asrmakiueedmiveridetisdesd, liaufor.example 20
30 trigem nal neural gias, tenporonandibul ar

ey 0 metsusHETIPEeRPS (conpl ex regional pain syndromne),

back pain and visceral diseases such as for exanple
irritable WO 2006/ 100026 PCT/ EP2006/ 002557 -65 bowel
syndrone (IBS), inflamBORMWAEHONSNdrone. In

addi ti on, the conpounds

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 intravenous, subcutaneous, intramuscular, intra-articular,
intrarectal or intranasal route, by inhalation, topically, transdermally or orally, while

aerosol formulations are particularly suitable for inhalation. The combinations may
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car di o the invention have a general
@@%ﬁ’é@ééi ng effect. The synptons of menopaug [/EP2006/002557

hot flushes caused by vasodi |-#8ati on and i ncreased

bl ood flow in oestrogen-deficient wonen and
hornone-treated patients with prostate carcinoma 5
and castrated nen are favourably affected by the CGRP
ant agoni sts of the present application in a
preventive and acute-therapeutic capacity, this
béadapeistared either sinuiitabeougy dr sequentiadiped f r om

hor none repl acenent by the absence of side effects.
10 Preferably, the conpounds according to the

EOMEL (O chihRafoh Wcl&&l@fe@%‘a&bﬁ] ICRBIAS YA solutions,
treatnment of mgraine and cluster headaches for
SYTups.i efgmsrcmst@mnbalablamw@@rﬁmf@mos(qlss]jhmp@ppdmn tle

B R B S A i o from 0

L0 B OWEIGhRGIERYEDIG (LB kG BETPHIWRRhe bf 81 totl composition, i.e. in
conveniently 0001 to 3 nou/kg of body weight

9ﬁ@u@t5awhr9hcar@1suff@lqntﬁ@/aréaleaﬁ the dpsags mnge r\nﬁ@honed
@g'%jf“{ red intravenously or subcutaneously, and

) 0 ng/ kg of body weight, preferably 0.1 to
10 ng/ kg of body wei ght when adm ni stered orally,
asal ly or alatio

B v hoty ISk 2L il s S S S owders
'gie}g%{i’%s ﬁﬁw Al gAshd (F%t%%lésﬂrér ésss&UN@r‘ih élssuébensmtns When

to convent or none rep acenent |
mkehstmihbalabon ijeetmdmjb&ﬂmccypbmﬂmmabm edmlrmstered asa

h case the dosa 0
PPviE: SRt iegi T a0 ceva ol oo S tyyrng P ecopelant
§Refdrfri@stiorgS The invention further relates to the
use of the compounds according to the invention as
val uabl e adjuvants for the production and

Eﬁf&%&é@?é@@%ﬂ Pﬁélfnllé]éél}{lﬁ? Fﬂgﬁ%ﬁﬁ%ﬁp@%a% tensfed in that they

assa

sonthimbdige or Adire@ goiripoendaloéfdrimga | éoclfordbr@rtpltbe lpyeferred
tritiation of suitable precursors, for exanple 30 by
§WQQW¢@SWPQ%H?T%?§W% tritiumor replacing

hal ogen atons with tritium and as a diagnostic or

anal ytical adjuvant in neurotransmtter research. WO
ROOPARRARYE prefer&aG0Heddmtoundsad fGohBa Nafé BiiBinistered orally,

%ﬁé ‘ﬁg% mﬂesﬁ Q?%fSﬁaﬁ%t %ﬁh@ﬂ Brc'é g&%ﬁ%{%@ ettﬂ%ﬁ'?é/ glbﬁ\"gg S%dyn Suitable

fabiats meay ke obtaamdxlfepexa:sp@btfur@iwgébs active substances with known
{)i%htéq dk Qﬁhé& SilusntdRUER %@‘Hélkﬁlﬂﬂtc%rbonate calcium

am ne- -recept.or antaggnls [ ockers,
ah%tmt%pg lagiepe, SIURESERINF SHSh agcg S@r%%ﬁ'@g"c Rfidg binders
aiicH 98 8tk6h oPgBk%ihe! kibtiahntarsiuich sl rastmé Mirnasearate 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, talc, 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 or layers to
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' oi ds, cal ci um ant agoni sts,
g\&{—#ldf‘é@%& goni sts or other anti-m graine agenngT"E':’2006'002557

whi ch nmay be formul ated toget+f- with one or nore

inert conventional <carriers and/or diluents, e.qg.

with corn starch, |actose, glucose, mcrocrystalline

10 cel lul ose, magnesi um stearate, polyvinyl

pyrrolidone, citric acid, tartaric acid, water,

wat er / et hanol , water/ gl ycerol, mater/sorblto

é’é‘?‘%"é?é‘:’ﬁ“m"Ie?%ﬁo 0 s BN R Bk HiGioped abave for the
fBances such as hard fat or suitable mixtures

thereof, into conventi onal galenlc preparations such
| ai n,or.coat ed..t abl capsul e owder s .

ShulhsahRbinoiBeZiye RfstngES BF LomRindlohs fidpLaggording to the
wpptien ntay additidraily, cootdiem swdeeteaelswﬂt amsahahinehcyclamate,

gﬁXFRfI’ opgﬁgalf Md E%V{iﬁf]@ﬁ iy s gngtﬁ%b&'ﬂ%% s@PY S vanillin or

exa
arﬁngerﬂx’f%whafw ragy @Jf@cWIﬂ@Iﬁ?aﬁiJSpea&l@ﬁﬁddeamS or thickeners such as

a6@t é@bbﬁyﬂqugﬁeamlo@ %étfﬁm@ Bﬁt% éd%ﬁ%c %r%IapIe

|sa

azat hi oprine
£ igH Proqygts, Pﬁﬁwﬁc&%ﬁm dhylens (%I?@I aapwzservatlves such
kepepydrbrybenzebtagnom de, | onoxi cam nef enam c acid,

BB E Do A R e L o Y TR cctve
sthkstantesmaydbt examplel expreparecthtly mikiog tbe betitd sabstances with
EII’HEILSbéL}dP!r & laetisR GFSsoiBifol a%ﬁ:\%kgm Fﬁpiﬂfﬂ elafine capsules.
val decoxi b par ecoxi b et ori coxi ecoxi
ﬁéitabia§UP90§wasaﬁéé§evma% formvample é%{rmixmg with pafr@rs provided

fiiralgie purPosd, @BER Wsateditral fatsoh Qﬁlyétfgllendylﬁﬂ agtNdérivatives
g}#eﬁi or antagoni sts such as e P2-recept or
0

ni sts and | P- receptor ant agonists. It is also
possi bl e to use ergotam ne, dihydroergotam ne,
gs{::@@n%)mmhdrﬂ% %&%ﬁﬂ&hﬁﬁ%@ ’exghlgﬂ? AR %Waﬁﬂ?ceutlcally
acerntaple qrg@m@ﬁﬁwnta@cipag aaraff&ms (@t nﬁirol@tanémﬁonﬁ) vegetable
snse@a@aémnﬁanQr%&@h@&QZﬁm%T EEBg@ﬂ.ﬁ{cggﬁgﬁaﬁcohcﬁg (e.g. ethanol

dul oxetl.ne nat e, H?E avin el u tk
oF giyﬁ%rﬁ 1y pérrﬁ:lr r as e. Be) wial Frgla%rpggqnﬁgers (e g. kaolins, clays, talc,
cleat)ysiyhihetio enméi'all pawdersn(te_g deighlyalismereey piieiseacid and silicates),

i di I lal o
SHBTSI G Bae REGPR I P 3P IRE) Mg SBER, (rg. anin, spent
pilphije tqugrsyagtndeslbjosenistargipandipedyvinyipyrradidone) and lubricants
I I
K TP P URAS (38, Slodie AR BRT s ATy P et
avitriptan, eletriptan, frovatriptan, naratriptan,

FOIZ@IfaII U§é 3 ] tébl'ét@tma b@ﬂoaﬁﬁ cotdin tin ld@lﬂﬂl@n to |tﬁe carriers specified,
st S

B e B SRS AR LB AP AR B3 ghosphate

mgettyowitit sariglsiadditicral sebstanoes auclags staths, prefaerably(potato
{(gb %mizﬂﬁ & @%Clg&%tr E[Ibﬁz%ﬁrﬂg %ﬂbﬁta\?, m@é&um 'SFe5BEL 'sodium laury!

ece

tecanhtady rr@m%@bhe $1l5§d 9 @f@%@rfé@é@blgts I thekeass, of aqueous

§Lh§dén%§)n% tle active substances may be combined with various flavour
enhancers or colourings in addition to the abovementioned excipients.
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@%&%O?e}wm st s, NO- synt h_ase i nhi bi tors, such 98%!55%006/002557

nhi bitors, calcium channel bI ockers
as e.g. PQtype blockers, N-tyBe bl ockers, potassium
channel openers, such as e.g. KCNQ channel openers,
sodi um channel bl ockers, 15 such as e.g. PN3 channel
bl ockers, NMDA-receptor antagoni sts, acid-sensing ion
channel antagoni sts, such as e.g. ASIC3 antagoni sts,
bradyki nin receptor antagonists such as e.g.
IBis alec peferrediit thgaminspeyndsasfriatmulail cire ederpmle’rered by inhalation,

SRRVBLY nroRitbly ETny din ariREe e e thidS8 Ul Bor tis
;5%8@& QheR@ATPoindls o?@ofﬁ'iiﬂaq%@g% be rmédl@é@alﬁa‘iﬂé ¥Eforms suitable

substances i s conveni entl Yy of the nornal y
fos hadatiode thhwdalde tseparations tﬂ@dmnhalabie pewdense pepellant-

I t'ta..25 .
A Pt 1R iR os b apEleS HIBHERR 5B gopR hich are
optiopally madmiktie witkiicohsdtiopdl phydisiogically hbeiptablérexeipients.
optionally in conbination with other active
substances for the treatnent of m grai ne by
[ subcut aneous, intranuscul a

| [ayenous,
rﬁ‘i"f”a ﬁrstcpeﬁloénthe present invieation, thg rtethF%R‘PéJ@BI freg jphalable
lulicHyadled iIroluddsogdricdintrated drdteflleringalhbieCsol MicHd néad for use.

i te Bt i E R Y B RRT b PR Sl C“'O%%%P&%%%@wvenﬂon are

dRSTHERA 00 61000 218kl in-t68 rlest partionthst spresificatioher

si mul taneously or sequentially. Suitable forns for
adm ni stration include for exanple tablets, capsules,
sol utions, syrups, enulsions or inhalable powder s or

aerosol s. The proporgy BN cally active
conpound or corrpoundE Eggpﬂe In the range fromO.1

to 90%by wei ght, preferably 0.5 to 50% by wei ght of

he t tion, i n nt s . whi e
AR B, S SOB R GsisBise RguS BRrG sbipd dodh8 compounds

ﬁ}@bﬁféﬁpﬂrﬂésﬁi otherwise sPét@EaRNdIQ%a@dthﬁ\&il isihg Qéédyl-Made silica
in the formof tablets, powders, powders in capsules

qad 16-C plates ¢ FabAKE. W@Ksl%}'ﬂﬂ@fﬂ Hema.- dt%?]b*-t)wthout chamber
@%ﬁ\gﬁl ons. When taken by inhalation the active
ance conbi nation my be adm nistered as a

'blwmibs giverafpn ¢ioe sluantarpiatelts upilts ayololums of ute soiverits in

of a propell ant f ar mul t|on |
Plestgnamng unfis By YBEiras Shaafiad riiTe riior B 4rapasenirated solution of
ﬁH?lrF\HQ(?'i‘Cte“ sed in that they contain one or nore

S

cofrpoun of formula | according to the preferred
Unless otherwise stated, the acid, base and salt solutions used for working up the

reaction solutions are aqueous systems of the specified concentrations.
For chromatographic purification, silica gel made by Millipore (MATREX™, 35-70
um) is used.

The HPLC data given are measured using the parameters shown below:
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] descri bed herei nbef or
@g??ﬁ%u a??y preferable if the conpounds of formila

are adm nistered orally,

and it

e. 20 1t is

PCT/EP2006/002557

is nost preferable

if they are administered once or tw ce a day.

Sui t abl e

tabl ets may be obtai ned,
m xi ng the active substances wth known

for exanple, by
exci pi ents,

for exanple inert diluents such as cal ci um carbonate,
cal cium phosphate or |actose, di
MethodsAar ch or al gi nic acid, binders 25 such as

sintegrants such as

gt T .
such as corhgwyreh Rrmicstiyl ose, (erbldMipre acetate

pht hal at e
conpri se

or polyvinyl acetate.
several |ayers. Coated

The tablets may al so

{with 8 torfagmiseacid)

gl cphdail CCIF
nal ogous

S,Ui'di fagty—by—<coat+ng—g
j? to the tablets with 3

1By 4. P= A 2N
§DUD prouuctcu ou
stances normal |y

yged for

shell ac,

Pl et coatings, for ex
yum arabic, talc, titani

ampl e col Tidone or
um di oxi de or sugar

achi e

/0 del ayed rel ease or pr

&ent

¥o .
Ruber o

HE - o3+ | - ]
J?%I treco Tt vurT1day dai

yers. Simlarly the t

constst—of—&a
gplet coati ng may

consi st of
PCT/ EP2006/ 002557

a nunber or layers to

WO 2006/ 100026

-69 achi eve del ayed rel ease,

ﬁag%rtibal;cqlwnﬁgzoﬂa@xm@rpn éngilenidechbplegiasovi (Stable Bend) C18;
23 S8 Y PR, B o061 o1 ARG piocton

nEivimRd 6i ili; asabdtioncatrgsl mma sweet ener such as

sacchari ne, cycl amate,
fl avour enhancer,

m th(SH gnge extract.
ad)

uvant s

gl ycer ol

e.g. a flavouri

or thickeners such as

or sugar and a
ng such as vanillin

They may al so contai n suspension

sodi um car boxynet hyl

timkl (mrios e
condensat

loxi de, or

p- hydr oxy
active su

psveteht by valgerd of wateh as

MBI RS bl .

penzoat es. Capsul es cont
hst ances._or.._conbi nati on

pefaent dyaiofiree of
glg:g%n?triyg th ethylene
%%gh@QF%WSHHEdEM¥3

active

Bubst ance

sOpay for exanpl e be prg
haet anrnac 2+ h nart
LA Y

pared by nixing the

At v Qe
CUT vVCe OoSU

actose o

oaar
JTQQ.II\JUD VAL oAl
-

orbitol and packing t

v r.Q—ahehh—ac
i%lgc' S IUTTT AS

minto gel atine

g@psul es.
exanple b

q1puUl tabl e Suppositori es
y mxing with carriers

ogey be nade for

pgrovided 15 for this

plir pose,

o

59 h as neutral fats or

Pol yet hyl-enegl ycol

¥y t_ ho—da
Ul TImT—atT

used i ncl ude,

ARSKBEARIOLAR I2OHfaxIRIVRA  AgifeHt Tezhnd
5etro|eun1fract|ons),

Saimifdtx 8b rems apkiny) lempersipe

thaor oanf | VP~
C1TCT TUT . LAUI

wat er ,

ke A A A R
TvarT vVeS

for exanpl e,

veget abl e

ni—ant o
pPrermrsS—v

phar maceutical |y

20 oil's ?e

: 3Gy oy @rﬁ;m , yain; injection

| 0l.s (. h gl ycerol), carriers such as
g&'g&%ngt%’gqeq%tﬁ)i}%:%&%ers (e.g. kaolins, clays,
tal c,
Method C:
time (min) | percent by volume of water percent by volume of

(with 0.1% formic acid)

acetonitrite
(with 0.1% formic acid)

ffsh) | ©8 (68t Bond) C18;
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§Rahdnadt

cane suga
lignin, s

r, lactose and gl uco9@y,
pent sul phite Iiquors,

gthetic m neral powders (e.g. highly
Silicic acid and silicates),

sugars
enul sifiers (e.g
nmet hyl cel | ul ose,

starch and pol yvi nyl pyrrolidone) and |ubricants 25

(e.g. magnesium stearate, talc, stearic acid and
sodi um | auryl sul phate). For oral use the tablets may
obvi ously contain, in addition to the carriers
Bpecified|{95additives such as sodbumcitrate, cal cium

carhonat o
AT POUTTUAT U

and diecaleciiim nhanenhat
AT U LAT A ] AT rJllU\JrJlluL

:ﬁﬁtional subst ances sug

tnnether wth
LU&UL TioT vur L"BLIL

R%as st arch,

arious a
Beeferabl yyporato 30 starch, geldgpn and the iKe.
Lubricants such as magnesi um stedrate, sodium | auryl
Sul phate atdl talc may al so be usg@0to produce the
tabl-et-s-—ln-the case ol agueocus—iguspensi-ons—the

ive suf%?ances may be conbi ned Wi th vari ous

fiavour ennancers or colourings In addition to the
abovenenti oned exci pients. WO 2006/ 100026

RAAYECAGDOIrOA2B&Dax-columi (Agilait JechnelbgiasedSB { Stalie Bond) C18;

B 75

fornmula |, are

| i ni d S
B P Lo AR HEL, TP: Lo rgin; imection

S0 Bt a5 iR Ar2damme a day. For this purpose,
the conpounds of forrmula | have to be made avail abl e
in fornms suitable for inhalation. Inhalable

i

tions include inhal abl e powders,
i ng netered-dose aerosols or

propellant 5
propell ant-free

timeahak) e

adm xture

taccept abl
ipresent i

sol uti ons

SEYCEbt 19N GoMMeCH! viiter O
W t h conventional physi
o(Withc BHENTEA) Wt hin tH

nvention, the term prope

al so i ncludes concentrg

fplefdtsit by violume of

ol ogically
acgtomfgieot the

(AR d4sperAfhal abl e
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SECTION 15 As a rul e,

0 i nvention are descri|$8d in nore det ai
par t—of the speci fication. EXPERIVENTAL
"H NMR and/ or nass spectra

Anxgtibsieolwhhaivatersf Syminkéry CBHUMA 4.6 Kr8lanet.column

Unl ess otherwi se stated, Rf values are obtai ned usin
fesaRratuig 257G, iflow: 1gmi/mic. piesties vetumess v, deteatiopiat
Dar nst adt , 1. 05714) wi thout chanber

saturation.

| tem no.
20 The ratios given f

or the eluants

MettsseEt 0 units by volune of the solvents-in

question

The units bv volunme spnecified for

NH3 _refer

| ipedmighc

reghiday woume Sfivaler N

ipergenidysolunpogss

ot herw se Eﬁ,‘t@.gﬂro/g ?Eﬁzm d, ba_se %@Q‘o%ﬂme sol utions

used for rking up reaction solutions are

{aqueous systens of the specified |¢witls @@4%(TFA)s. 25
phi-c-—purificationl—si-ca—gel—ade by

W 11 por e] 3Q/ATREXTM ' 35- 70 20 7

15 20 80

17 20 80

Analytical column: Symmetry C8 Waters — 4.6 X 150 mm; 5 micron, flow: 1.3

ml/min, column temperature: 25°C, detection at 254 nm.

FCT/EP2006/002557
€.7.

%54nm.
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' . The HPLC data given are neasured usg 2557
Vﬁzedoé'gygtﬁze%ters shown bel ow. 30 WD 2006/ 100026 FC EP2006/0025

PCT/ EP2006/ 002557 -71- MethotP-A: tine (min) percent

by vol une of water percent by volunme of (with 0.1 %

formc acid) acetonitrile (wwth 0.1 %formc acid) O

95 5 4.5 10 90 5 10 90 5.5 90 10 Anal ytical colum:

Zor bax colum (Agilent Technol ogies), SB (Stable

Bond) C18; 3.5 pm 4.6 x 75 mm col um tenperature:
IrBp@&pdrative HPLE purifications damadute the samelgiadients gie; used as were

detection.at 254 nm,.Net ho ctime (mn ercent b
b Sk o BT BRanBR LS SR e of | (w th 0 1 0%
@grﬂgbéuaﬁiéﬂé cal&dtenivintiet Malswidohtdl A4 fray fractiomsi abntaifing the

9 10 90 10 10 90 11 95 5 Analytical col um:
prostush are epmwingdaand ErezerddRfiol ogi es), SB (Stabl e

BN R B R o6 P T o shter '
avpurgresantiomler odﬂﬁ@tﬁérqi’artﬁl o&‘Ee@enmdblqislhtmfaﬁerrﬁSatbn has occurred.

(m n) percent by volune of water percent by vol une of
(wth 0.1 %formc acid) acetonitrile (with 0.1 %

fggfg"&%?ﬁéioﬂ%b&g@ag%é@%iﬁ%/ deReRPRIPOPa experimdits:

Cyc cyclohexane

DCM dichloromethane

DIPE diisopropylether

DMF N, N-dimethylformamide

EtOAc ethyl acetate

EiOH ethanol ,

HATU O-(7-azabenzotriazol-1 -y}-N,N,N',N'-tetramethyluronium-hexafluoro-
phosphate

AcOH acetic acid

L.vac. in vacuo (under vacuum)

MeOH methanol

MTBE tert-butylmethylether

NaOAc sodium acetate

NMP N-methylpyrroldinone

PE petroleum ether

RT ambient temperature

TBTU O-(benzotriazol-1-yl)-N,N,N',N-tetramethyluronium-tetrafluoroborate

TFA trifluoroacetic acid

THF tetrahydrofuran

Preparation of the starting compounds:
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510 90 5.5 90 10 Anal ytical col um;
@%%@@%F%m (Agi | ent Technol ogi es), SB (Stabl SCTIEP‘?O%/OO%S?

Bond) C18; 3.5 pm 4.6 x 75 mh col um tenperat ure:
30C, flow. 1.6 nL / mn; injection volume: 5 pL;
detection at 254 nm Method D:. tinme (mn) percent by
vol ume of water percent by volunme of (with 0.04%
TFA) acetonitrile (with 0.04% TFA) 0 80 20 30 20 80
Anal ytical colum: Waters Symmetry C8, 5 m 4.6 X 150
AmineAlurm  tenperature: 25C, flow 1.3 nl/min,
injection volunme: 5 pl, detection at 254 nm 10

Met hod E: time (mn) percent by volunme of water

MHivipeadinge19f-oxéwickht®. 04% TFA) acetonitrile
(wmth O. 04%TFA§ g 80 20 15 20 8 17 20 80
Anal ytical colum: Sy er?s - 4.6 X 150 mm
5 mcron, flow 1.3 m/mn, oM efiperature: 25C,
detection at 254 nm WO 2006/ 10002& PCT/ EP2006/ 002557
-73 I n preparative HPLC purifications as a rule the
sane gradients are used as were wused to collect the

Ahal ytertetajtvll—P{eﬂmba,toatalvT—hﬁ41¢l?|pmmudmvhne:atlnvd)ﬂwmtaed )

on e fractjons cantaining the
ﬂBg T TP Mﬁ%@ @Q{a Qxosasalate Weke, siewhiadsipd dropwise to a
Sttin 604.07Y ﬁlr4 h‘nrﬁBl)'tért—%‘uYﬁgct ﬁa%lb{behﬁfﬁyi 1—carboxyg)ate and 2.15

configuratio I S not
@hdﬁﬁlWlbmem}éamm |pa&(1 indl DGM whibncoalingl witkeice and the

 GBER FRbBRIRAREHAF T et Ga i iRle Rasecdd to the reaction

SRR, RO bRgani® pRiise tie!perRBe offl XA GHedhbRErNBISE) After the
desiccant and solvent had been eliminated the residue was taken up in EtOAc and
filtered through silica gel, wherein the product was eluted with EtOAc. After

evaporation i.vac. the product was obtained, which was further reacted without

purification. ,
Yield: 3.1 g (57% of theory)
ESIMS: (M+NH4)" = 386

A1b) Ethyl [4 4bipiperidinyl-1-yl-oxo-acetate

5 mlL. TFA were added dropwise to a solution of 3.08 g (8.36 mmol) terf-butyl 1'-
ethoxyoxalyl-{4,4'bipiperidinyl-1-carboxylate in 40 mL DCM and the reaction
mixture was stirred for 4 h at RT. The mixture was evaporated down i.vac., the
residue was taken up in 50 mL. DCM and this solution was slowly stirred into an
ice-cooled solution of 4 g Na>COs in 20 mL water. After the addition had ended the
mixture was stitred for a further 15 min, the organic phase was separated off, the
aqueous phase was extracted twice more with DCM and the combined organic
phases were dried over Na;S0,. After the desiccant and solvent had been
eliminated the product was obtained as the hydrogen carbonate salt.

Yield: 2.33 g (84% of theory)

ESI-MS: (M+H)" = 269
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RE~.did ropyl ether DMF N, N-di net hyl f or mam d
@@:&edtoﬁ%o acetate 15 Et OH et hanol HATU FCT/EP20061002557

O (7-azabenzotriazol -1-yl)-N-K6N , Wtetranmet hyl uroniu
m hexaf | uoro- phosphate AcOH acetic acid i.vac. in
vacuo (under vacuum 20 MeCH net hanol MIBE
tert-butyl met hyl ether NaQAc sodi um acetate NWP

N- net hyl pyrrol di none PE petrol eum ether 25 RT

anbi ent tenperature TBTU

Aminiseh2 ot ri azol - 1-yl)- N, N, M M t et ranet hyl uroni umtetr
afl uoroborate TFA trifluoroacetic acid THE
tetrahydrofuran 30 Preparation of the starting

s ipiheliding 1 100026 - MEhhERE006/ 002557 - 74-
Am ne Al Ethy ~ Al a) tert-butyl

1' - et hoxvoxal yl - [ 4, 4-4-bi dijnyl car boxyl ate
1.68 nL (15.0 mmol) etmnmo‘céate wer e
slowy added dropwise to a solutiowof 4.0 g (14.9
mol ) tert-butyl [4,4']bipiperidinyl-I-carboxylate
and 2.15 nlL (15.4 mmol) triethylamne in 80 nL DCM

Atts)| dextduityl ng(marbdxvearamnm@ M0bipareidirl- 1Réatbugate
at RT. Alittle water was add

[ d._f ed
ms‘vﬁt%ﬁ Lig&“ﬁ 52141 Qanme]swiccinireanivgidedn $0-8k %“swas slowly
g??@?\ t lsgng soi \L/jg(?}ﬂt‘ Sﬂgg'b%gn 'ei i m0]%§%fté_§h %Z&ﬁ&lpl&)&gdmyl-#

oaslsoXyde in GﬁOlmL FHBAandchtik refaictioe mixturdimas ghireid! oveanight at RT.

EtarnPlafe fie reagheR aiHRer £5a P &imth SPrahic sunvaros were

é&@%df tHel fraattic e Afikiefe WakhReked¥6r W atfsoeet drtlovernight at RT. The

mixture was carefully combined with 200 mL 7.5% K,CQO3 solution and 200 mL

EtOAc, the organic phase was separated off, extracted again with 100 mL 7.5%
KoCQO3 solution énd the combined aqueoué phases were acidified with 10% citric
acid solution. The aqueous phase was exfracted with 300 mL EtOAc, the organic
phase was separated off and the solvent was eliminated i.vac..

Yield: 11.7 g (85% of theory)

ESI-MS: (M=H) = 367

A2b) ethyl 4-[4,4'Tbipiperidinyl-1-yl-4-oxo-butanoate

A solution of 11.7 g (31.7 mmol) tert-butyl 1'(3-carboxy-propionyl)-
[4,4"Tbipiperidinyl-1-carboxylate in 250 mL ethanolic HCI (1.25 M) was stirred
overnight at RT. The mixture was evaporated to dryness i.vac., the residue was
taken up in 100 mL EtOAc and 100 mL 15% K,COj solution, the organic phase

was separated off and dried over Na;SO,. After the desiccant and solvent had

been eliminated the product was further reacted without purification.
Yield: 4.3 g (46% of theory)
ESI-MS: (M+H)" = 297

Preparation of the final compounds:
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ﬂcﬁ%&gﬁ?ﬂl)ag (57%of ‘theory) ESI-MS: (MNHA)' ?358‘?%2006/002557

[4,4" 1 Dbipiperidinyl-I-yl-oxo-acetate

nmL TFA were added dropwi se to @-solution of 3.08 g
(8.36 mol ) tert-butyl 1'-

et hoxyoxal yl -[ 4, 4' ] bi pi peridinyl -I-carboxylate in 40
mL DCM and the reaction mxture was stirred for 4 h
at RT. The m xture was evaporated down i.vac., the
resi due was taken up in 50 nL DCM and this sol ution
masmpledd y stirred into an ice-cooled solution of 4
g Na2CC8 in 20 nL water. After the addition had ended
the 25 mixture was stirred for a further 15 mn, the

mpm&mﬁmw MipEraFRRa ﬂ}ﬁgeﬁawi}@-oﬂﬂwqguﬁﬂMﬁ%thy[ benzyl)-

was extracted twi ce nore wt he ‘conbi

@H’Iﬂaﬂﬂg oxphhg ek Setrahyairoda3-besrodiazaun-3-w-pineridine-1-carboxylate

product was obtained as the hydrogen carbonate salt.
Yield: 2.33 g (84%of theory) 30~ESI-MS: (MtH)' =
269 WD 2006/ 100026 PCT/ EP2006/ 00R587 75 Anmine A2

et hyl 4144Ib||p idin -\1 - 4- oXe- but anoate N |11
O 5 A2a) tert- NN
- (3- car boxy- p 4 N pi peri Ei’l/rﬁ?'l’% car box

yI ate A solution of“4007 g (41 O mol ) succinic
anhydride in 50 nL THE was slowy added dropwi se to
asolution of 1009(370mm|) tert-butyl

1a) 4 0-B-(3drfllomoyiedih - hen Gaonylic edid and

#2%%%%?0&1%"@ aeé‘ e B-EmarameRybbediderbs Find]3 o (182
FAS) m&éﬂagg/@rﬁe@ﬁ eeﬁhﬁ ac%@ié Shydfie ﬁ%@%a@éﬂ prr)& 11#’&?120"(:

was stirred for 4 h at 50C and overnlgt at
{hiakh teraperaturearAdter Gopllngﬁﬁlmbdvakﬁ[ weeDslonly Fddisd &R mixture

T L N T

K20 Bhldid, etirraddort WA, FRBreBRtaRIfOAPEE WPHIRFciRIfewashed with
acidified with 10%citric 15 acid sol ution. The

phrded aha extract ed with 300 mL Et OAc, the
h ff dth | t
9{ Sganico p W7?5@ﬁ8fﬁ%ﬁ of f an e sol vent was

I'm nated i 7 g (85% of theory)
ESI-M&E: (M H)\A+H) 362720 A2b) et hyl

R L4 4 1biplpar Y D e O IAC8LEERTHS)

1b)  2-ox0-3-(3-trifluoromethyl-phenyl)-propionic acid

200 mL 4 M HCL were added dropwise to a suspension of 16.6 g (60.8 mmol)
(Z,E)-2-acetylamino-3-(3-triflucromethyl-phenyl)-acrylic acid in 200 mL 1,4-dioxane
heated to 80°C (bath temperature), the reaction mixture was refluxed for 1.5 h and
then stirred overnight at RT. To complete the reaction the mixture was refluxed for
a further 4 h. The organic solvent was eliminated i.vac., the aqueous residue was
combined with NaOH until an alkaline reaction occurred, washed with MTBE and
acidified with HCL. The mixture was extracted exhaustively with EtOAc and the

combined organic phases were dried over MgSO,. After the desiccant and solvent
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lution of 11.7 g (31.7 mml) tert-butyl
@‘O?%)Og%gqo%xy pr opi onyI )- [4,4"]bipiperidinyl - | PCT/EP2006/002557

-carboxylate in 250 et hanol?’c HCl (1.25 M was

stirred overnight at RT. The m xture was evapor at ed

to dryness i.vac., the residue was taken up in 100

nmL Et OAc and 100 nlL 15% K2COB3 sol ution, the organic

phase 25 was separated off and dried over Na2SO4.

After the desiccant and solvent had been elim nated _
hheé beendlintinated thediebieed pasitice dasi dbigined pwhichivess fubther reacted
Yi.el d; 439 (46% of theory) ESI-Ms: (MtH)' = 297 so
Wl'tBB%W%H"Ff@ﬁ iIBf- t he final compounds: WD 2006/ 100026

EP2006/ 0 le 1
?%MZ [4-(4-me 9%5??@ p| peré;dz??gpleyl )-piperidin-1-yl]-2-

BSO-MS(3-tri (NMﬂb)r si@Xhyl - benzyl ) - et hyl

DA
HH1a

FIZ' E) - 2-acetyl am no-3-(3-trifl uoromet hyl - phenyl)-acry
X -(3rtriffuore I-pheaylredpionic acid

T T T i N

bl&lat'cﬁ:msbpihoéallﬁIpheyleEHﬁe b thHHPWaﬁaU@d drbpwide to a solution,
cool i ng er were slowy added and the m xture

cealed (v rf?f'é@ a5 710 8 (24 690m0 -Dse- %@oﬂrlflhgrqn@etwalsphenyl) propionic
SRS AthL P o0t ttle 145 L THE 30 15 i an the

rffa‘cilowa;shﬂnbnvwadﬁstlrmﬂ oeermgi‘ndat @RT. é’dheatthé@éhctiblﬁi SGhatich was

@,rehlg/ﬁ@é% heo@#%@ @gﬁf@(ﬂ)«wlg 035) ng wﬁ{'u ice ané stirred for

30 ‘Pﬁﬁﬁ @0 (ﬁ‘L EfOAL V\%rsoéfﬁiéw thePB§G¥ s PRAY WES Qeﬁéﬂa@edzgff the

wer e ad dropwi se to a suspensi on of
Qfga@lcgpiom wagwsshed three times WIth 15 mL 1. M NaOH solution and once

a1 AL ey g8 ik dduiskbt Bhates et Boglesud
semivonattraled HOE exgactedawids withi1e MBEtOAkl dhdetief@imbined

1.5 h and
organic phases were dried over MgSQO,. After the desiccant and solvent had been

eliminated the product was obtained, which was further reacted without

purification.

Yield: 4.25 g (74% of theory)

ESI-MS: (M-H) =233

Ri= 0.35 (silica gel, DCM/MeQOH/Cyc/NH;3 70:15:15:2)

1d)  methyl (R)-2-hydroxy-3-(3-trifluoromethyl-phenyl}-propionate

A solution of 4.20 g (17.9 mmol) (R)-2-hydroxy-3-(3-triffluoromethyl-phenyl)-
propionic acid in 80 mbL methanolic HCl was stirred for 70 h at RT. The reaction
solution was evaporated down i.vac., the residue was taken up in water and
exhaustively extracted with EtOAc. The combined organic phases were washed

three times with 15% K,COj; solution and once with water and dried over MgSO..
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d overnight at RT. To conplete the
reaﬂ%l on ({zﬁe mxture was refluxed for a further 4§ 2006/002557

The organi c solvent was elimnéted i.vac., the

“aqueous residue was 25 conmbined with NaOH until an

al kal i ne reacti.on occurred, washed wth MIBE and
acidified with HCl. The m xture was extracted
exhaustively with Et OAc and the conbi ned organic
phases were dried over MpSO4. After the desiccant and
ddliev Hret do¥ic @00 GNUOdEHt PET/ HeR2OE BhioaRES e régidhadvarxeianher

eI| nat i red product was obtained, which
e %wtﬁgp{ gdlﬁai'an wi t hout purl fication. Yield: 5.7

¥idl40% of t hearyy, (55%lof MReo - =231 5 Kf 0.19
E@HC& gel , I\/EO-VQIC/N 70 15:15: 2) 1c) R

e oxv- 3(M3Ht) r¥#48or onret hvl - phenyl ) - pr opi oni ¢

8736, 8 ot 0 IR ERTRREIEGRR AR ORE ) ane

in 40 nL THE was added dropwi se to a solution, 10
cooled_to -350 of 5 70 24.6 mml
2ebxolFEk12 : 4 S

and 4te4rd§<§3t £h8 .‘ c)naiédtﬁ%ﬁ Bfﬂeﬂamem @Qr HQXVE&_LE

thimzI alld redaCtlrolrr SOoruttT omwas St ed

himelen ag‘ntro@n ﬁﬁwos‘ﬂhmne 2o g eua;thmmmoi;Gt—ultnophema&;h!oroformate were

53054 Fo b 5o lRER & 1 05 4 et bg-Srngtnl e ngey iingincaR mL

gg?éﬁ%ﬁﬁcst’;@gsfsﬂaaﬁﬁmzm&z N o

gromethphemnyiyepropionate in ZLBthpymlrw weﬂ'medded and the

ﬁeaﬁﬁlgﬁﬁ % gf EB%S%Q%V§Q§ ﬁ \ﬂecrga%'?ms‘l'b't'ﬂﬁ‘_ was combined
ﬁitﬁ)ém @f(dotg“mnﬁmﬁblﬁw'dlmgﬁm 8,40 anemhyIrRS-9 ﬁbél@ﬂ)dlazepin-z -one

r the desiccant and solvent had been

BNHM g/g%’«é@nﬁrfélﬂ%dof@u €0 hakRbpT e rudurewasievaasrated down i.vac.,

ngéE E?Elta ef eor %‘%ﬁ E'gﬁfts pﬁ%%%th& %@‘%@c ﬁﬁbgé 8la§‘5tvgs§1&d twice

With 11i5¢a K@@_Dg sofiovl @dir@nee Nwigh BatukatetiINZHCEAsclutlon and dried

O¥g Naasr Apr ihg desieramt AKbIRYSRtNASHREN SIpngc g esidue was

ﬁuﬁ@@%gﬁfg‘“’@?ﬁg?&%@#ﬁﬂ*ﬁﬂg’? %C@OA%enyl )~ propionic

Xtﬁldj in 80 nd.16a1 (&fl6lof theddy) was stirred for 70 h at
e reac +S tion was evaporated down
E§1 él t he &gg'iqhu_eg%\g [

s taken up in water-and

Rxhaust i vel y0 @8t(srich gel, WtOAJMEOH/NHY 8 0czoTR) ned
organi ¢ phases were washed 30 three times wth 15%

K2CO3 sol ution and once with water and dried over
m SO4('R)—1 -carboxy-2-(3-trifluoromethyl-phenyl}-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-

1.3-benzodiazepin-3-yl}-piperidine-1-carboxylate

A solution of 0.22 g (2.00 mmol) LiOH in 40 mL water was added to a solution of
3.10 g (5.97 mmol) (R)—1-m.ethoxycarbonyl-2-(3-triﬂuoro¥methyl-phényl)—ethyl 4-(2-
o0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate in 80 mL
THF and the reaction mixture was stirred for 1 h at RT. The organic solvent was

eliminated i.vac., the aqueous residue was combined with 80 mL water and
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%5238&/ 100026 PCT/ EP2006/ 002557 -78 After the
T¥AM%%8nd sol vent had been elininated the rE&TETE006/002557
was further reacted w thout {m9-ification. Yield:
2.47 g (55% of theory) ESI-Ms: (MtH)' = 249 5 Rf =
0.73 (silica gel, DCM MeCOH Cyc/ NH3 70: 15:15:2) 1le)
(R) - 1- met hoxycar bonyl - 2- (3-trifl uoronet hvl - phenyl) - et
hyl 4-(2-oxo-1 2 4 5- tetrahydro-1, 3-benzod
i azepi n-3-vl)-piperidine-lI -carboxylate Under a
acitlifiederitred M HTIETRe Prddipitaté Idmdedwak sudtich filterat emdl dried
chloroformate were 10 added to a solution of 1.64 ¢
?‘1@?”@%3? G- di net hyl ami nopyridine in 40 niL

d| ne and at RT. Then 2.47 g (9.95
el et hyl 2 ?B)d Eg?%/"é’?ghe;bf%
ES( MS rifl uo(rMﬁHﬂryEOﬁhenyl )-propionate in 20 nL

BYE 0% o' 6 2B 16 Mica 3R ERCMEREINER At on e
conbined wth 4. 1 g (10.9 mmol)

3- pi perl di n 4 yI 3, 4, 5-tetrahydro-1, 3-benzodi azepi n '
1 t grperagiid 1 ¢k pipeddinct-yP@-oxcal -(Btriftuoromethyl-

i [ . LoV t he resi
TP e byl penddialdiin G-
vvasheggbmumg 1_\09*;'5@%@% KZCCB sol ution, four tines
WI th saturate sol uti on and dr| ed over
3@ . 1mneel) fiheefasddcripaiidiartYispipoeazinenwareradded at RT to a
Weal {
Solforif 69,015 (D it} 9-1- bl 25 Phfyoromethykphenyy-ethyl 4-

@-ato-d, Z,&,B-fétmhyﬂd’memﬁybenjﬁﬂlawﬁm BM-)#blbem:hEéOI-Eﬁrbexylate 61 mg

QS whah oBy Soa 27t €26 el FaOHREIRS 1 £ wly PMF and the

%H@ﬁoﬁéeru%oﬁ vélasSsﬁr?éd fﬁ?W?‘Pat RY, This was p rifie b¥ HPLC without any

3- benzodi azepi n-3 pi peri di ne- 1- car boxy
&hﬁﬂhar working up; e @avctﬁlmmhmglihe]ﬂroducmvem ommtnmed and

Wbiﬁggﬁd to a solution of 3.10 g (5.97 mvl)

t hoxycar bonyl - 2- (3-trifl uoro-nethyl - phenyl)-e
Vied: 4 (2- 67 mg(63% oftheoné
0x0-1, 2,4,5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - pi peri
hM3 car bo(MT'éie-ﬁm 80 nL THE and the react| on
gl xture was f
SBI vent was @3 (rs “S?n ﬁgt%%mmgb%y?/Wa ueous reS| due
was conbined with 80 nL water and V\D 2006/ 100026
P2006/ 002557 , -79 aci dified
ﬁi‘%@? iR ECMBPHBES Weke PirRared ana ché?Pé féﬁﬂi R rsp@la case 80 mg

@mpiedl Rl PaFor Yuentl (BxdRples 1B %hat 6 NE8IMarboxy-2-(3-
trifluoro-methyl-phenyl)-ethyl 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidine-1-carboxylate and the corresponding amount of amine:

j\ {©\CF3
CO-O Y
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ES| - MS;
EOEREY/

(R -2-(4-(4-met hyl -
0x0-1-(3-trifluoronethyl -

506 5 Rf
NH3 70:30:3) 19)

benz

= 0.58 (silica gel

yl) - et hyl

PCT/EP2006/002557
pi per azi n--Boyl ) - pi peridin-1-vl|-2-

4-(2-0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) -
pi peri di ne-1-carboxylate 10 30 ng (0.16 mmol)

1- net hyl

to a

- 4-pi peridin-4-yl

- pi perazi ne were added at RT
solution of 80.0 ng (0.16 Mol )

Exathple

(2- oxo
eridin

CRIboxy-2-(3-trifluorong
1,2,4,5-tetrahydro-1, 3-
b- 1- carboxylate, 61 ny

tYTEld (BENY

benzodi azd
(0.19 mmol

Y Mas! hy: )4
pi n-3-y
PPEBITUMIng

R¢ %)
@gethod)

(0~
‘react i
was puf
up; the

DO~mot)triethyt-amme—
JW\ ol tlon was stirred

w t hout a
contalnlng t

Bomoi N
t heory
DCM Me{OH/
conpou

fractlon
ed—and |yopn|||seo Yi
671

‘}ESI-NS: (M+H)
&yﬁ?%&ﬁ;zﬁ;15 15 2)
nds were prepdled anal o

gously fror

T—1t—DNF
#%? 70 h &
ny 1ls furt

he product

& 0. (Jg%

20 The fol

PoRT T <
[tes-Hylor ki n

wer. e

0.68
}

% of
silica gel
| [

nin each c

0.35

S e

1.80 ng
and 1.
triflu
5-tetr

5)™( RLA- car boxy- 2- ( 3-
DI O- [)-ethyl
ahydr o- 1, 3- benzodi azepi n

{Exanples 1.1 to I.4) or74l40 ng (

4- ( 2- oxo-
- 3-yl) -

Brenpl es 1
AMHI

.53

Lpipeﬂ
of am
PCT/ EP

spectr
Q.35

}ine 1- carboxylate and t

700%5 ol

GtExaane
um (nmethod) 1.1 93 656

s corresqg
HO 25V

0.68 [ M-H]

R Yield (M*

esgdi ng ano
\O 2006/ 1004

N&ss Rf

+ 1.2 64 ¢

IR min
D26
4B)

571

11.5

~N fl\/l-l-l—ﬂ+ 1.3 746700,

8]
K

»

N%/

3N~
62

757
[M+H]"

0.51

1.6

\“C;:Qm/xcjjlkjio/k:

7

| [M+H]

757

0.50

WW)’ (silica gel, DCM/MeOH/ Cyc/NH3 70:15:15:2) or retention time HPLC

Example 1.7

(R}-1-(3-methyl-benzyl)-2-oxo-2-(4-piperazin-1 -yl—piperidin-1 -yl)-ethyl 4-(2-oxo-

1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

N °

A solution of 131 mg (0.17 mmol) tert-butyl 4-{1-[(R)-2-[4-(2-0x0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyloxy]-3-(3-triflucromethyl-

phenyl}-propionyl]-piperidin-4-yl}-piperazine-1-carboxylate (Example 1.5)in 1.5 mL

4 M HCI was stirred overnight at RT. The reaction solution was purified by HPLC
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%HL 4 48 685 5.1 nmin NH2[MH—|]+(B)1562 757

Oc2f GIWOQ?GN ANOQ< [MH+ 1.6 71 757 0.50 [ M-Fffi/EP2006/002557
(silica gel, DCM MeOH Cyc/ NH#170: 15: 15: 2) or
retention time HPLC Exanple 1.7 5

(R)-1-(3-net hyl - benzyl ) - 2- oxo- 2- (4- pi perazin-1-yl-pip
eridin-1-yl)-ethyl 4-(2-oxo-

1,2,4,5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi peazne-1
-carboxylate 0 CF3 NAO' O H O A solution of 131 ny

\tw?d&herngm:}thbe%ﬂbn@ up. #hé frablidhs Sotdinidy theoprbddctiwédre
etra

@anhlngd@\%(ﬂ@iﬁé!h%?ﬁ n- 3-yl ) - pi peadne- 1- car bonyl oxy] - 3-

d.ri fluor
Q%Lnyl) pr oﬁh&y@pﬂ%&me&ﬁﬁ 4-yl } - pi perazi ne-1-carbo
Rg|-ME ( ExangeHI.-5565Fn 1.5 nlL 4 M HCl was stirred

gvernight at RT. The re S i ed

By=HpLe \io 2R0BisUg0 g6 oM BteBb ueBB50 18153 hout

any further working up. The fractions containing the

product were conbined and |yophilised. Yield: 75 ng

Egsat¥pEf 1.8heory) ESI-Ms: (MHH)+ = 657 5 Rf = 0. 38

(silica gel, DCNTNEC}chc/NHB 70:15:15:2) Exanple

1.8

@2—%x§)@{42pﬁ)énﬁlrpﬂyl gip@nfmryh m I@E(B&ﬁﬂtﬁbrbmdthyllbeﬁﬁyl)fethyl 4-(2-
| f1 uor onet hyl - benzyl') - et hyl 4-(2

oxw1 L2,4.54ebahyd lioah)'ﬁcbftﬂzl?d@zﬁémz%ﬂﬂna@ ppiiding-lyearbpxylata

Anal ogously to Exanple 1.7 the /p‘yct was obt ai ned
from149 ng (0.20 mmol)

(R) - 1(3tnf|uo@§?\ Pﬁzg WN’(YL/{QEM but oxy-
car bonyl - pi peri di -@ Hﬂy

Analogously to Example 1.7 the product was obtained from 149 mg (0.20 mmot)
(R)-1-(3-trifluoromethyl-benzyl)-2-[4-(1-tert-butoxy-carbonyl-piperidin-4-yl)-
piperazin-1-yl]-2-oxo-ethyl 4-(2-0xo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carboxylate (Example 1.6).

Yield: 66 mg (51% of theory)

ESI-MS: (M+H)" = 657

Rf = 0.18 (silica gel, DCM/MeOH/Cyc/NH3 70:15:15:2)
Example 2

(R)-2-]4-(4-methyl-piperazin-1-yl)-piperidin-1-yl}-2-oxo-1-(3-methyl-benzyl}-ethyi 4~
(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

Pl
QO e
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Picp2n0a10e028- vyl ] - 2- oxo- et hyl PCT/EP2006/002557
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1,3-benzod i azepi n-3-yl) -
15 pi peri di ne-1-carboxylate (Exanple 1.6). Yield: 66
ng (51 %of theory) ESI-Ms: (MHH)+ = 657 Rf = 0. 18
(silica gel, DCM MeOH Cyc/ NH3 70: 15:15:2) 20 Exanple
2
(R) 2 [4-(4- rrethyl pi pera2|n 1- yI) pi peridin-1-yl]-2-
l .- I E - 0Xo0-1, 2, 4,

- pi peri di ne-1-car

Anakﬂgahelyfb Ex@rﬁpﬂh 1aNh&ptddudy could bé bbtaired fro 23, @g (212 mmol)
006/ 0026 PCT/ EP2006/ 002557 -82 2a)
S ety hbaEds e AN 20 G (ZAZ BEN) Macabilahtine.

MOgously to Exan‘pb§9]gzé—,go}1%fmecgw)ct coul d be

obtai ned from 25.0
ESIFM?ﬂyI benzal dehyd@ady 2220 g (212 nmol )

N-acet Y|e 26,0 % of theory) s
’8 Eﬂﬂl L 2207 rrE{rqu?’tgH&%%rre (HPLC): 5.4 nin
(met hod B) 2b) 2-oxo0-3-mtolyl-propionic acid 400 ni

M HCI were added to a solution of 13.0 g (59.3
ahbl)&(gzﬂﬂzglxjm_mm no-3-mtolyl-acrylic acid

t,h ' ] Xt
460 Al b Vit A 8 W 5 Uort SEE DS ) (252
aw@tplanah@@mqmwacmc acid IM20PAEC pidigkand MdB reastion mixture
suction filtered and dried. This was taken up in 300

Yras r@*!les&@ fof RS by tharwaniaselvaplvak srarpralgddown i-vac., the
éga ccan anga“s)%? sgﬁﬁqh@%?%%gﬁae X nﬁI é\@é? LEIeR Ped) '8 R0 mL
BH3Ad, she eagard phase hars \Miasl’lmillwiw wiithi 308t ib rwatF alh@l dried over
lﬁpé(gt.( % (fayiteg:%f?}%ﬁt) eerﬁg antgjéclvt)ggﬁ efierNYnatecie %heenrtels%rllje was
reacted fur’[her without purification. '
Yield: 9.2 g (88% of theory)

ESI-MS: (M-HY =177

retention time (HPLC): 7.3 min (method B)

2¢)  (R)»-2-hydroxy-3-m-tolyl-propionic acid

Analogously to Example 1c the product could be obtained from 9.24 g (51.9 mmol)
2-0x0—3-m~tolyl—propionic acid and 24.0 g (74.8 mmol) (1R)-B-
chlorodiisopinocampheylborane.

Yield: 8.4 g (90% of theory)

ESI-MS: (M-H) =179

retention time (HPL.C): 7.2 min (method B)

2d)  methyl (R)-2-hydroxy-3-m-tolyl-propionate

3.74 mL (61.28 mmol) SOCI, were slowly added dropwise to a solution, cooled to
0°C, of 8.40 g (46.6 mmol) (R)-2-hydroxy-3-m-tolyl-propionic acid in 200 mL
MeOH and after the addition had ended the reaction mixture was stirred for 1 h at
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PO 20§/1¢0RRe 2- hvdr oxv-3-mtol yl -propi onic acid PCIT/EP2006/002557
Anal ogously to Exanple 1c the Efgroduct coul d be

obtained from9.24 g (51.9

2-0x0-3-mtolyl-propionic acid and 24.0 g (74.8 muol)

(1R)-B- chl orodii sopi nocanpheyl borane. Yield: 8.4 ¢

(90% of theory) 25 ESI-Ms: (MH)- = 179 retention

time (HPLC): 7.2 min (nethod B) 2d) nethyl

- A O
Ko 1o S0 88 i Uil BIeRA, e, B e ol liugon v
clvohedodgraphdsiféa gef, C&cAﬂQJ\dﬁﬂ)G nmol )
1((/@@42 hydr oxy-3-mt ol |on|c acid in 200 nL

and after the a@é hREtha9d¥d the reaction

_})@Pe was stirred @g %_ WO 2006/ 100026

g}élli 2006/ 002557 - . :}' e m xture was evapor at ed
wbentian tirae .(HELE ) he 8.8snihugnethesdB)rifi ed by

chromat ography (silica gel, Cyc/EtOAc 3:1). Yield:
6.28 g (69% of theory) ESI-M5: (MrH)' = 195 s

%ﬁ%ﬁ@gsﬁg ?\5’ 'ﬁs@%ﬁs‘%@é’ ff‘%é i E%sﬁlgéaﬁr SRR Form 1.12 0 (5.76 mmol

mbtm (R}i2fﬁydmxy~32n-mlyﬁpr6@|dﬂwé hnla 4EY fos |76 mmo 5) glperldln -4-yl-
droxy -mtolyl-propi onate and
%ﬁcﬂ ?-f@ @Jﬂ){i&%@ﬁﬁmzydlaqu@-?zrone

t hyd 1,3-b . Yield: 2.07
?L? /oz)?1 %/h[egry) Egln%?/g:ga@’m’ﬁb&%gg%& Irgtenti on tigrre
ESPMS:: 9.0 min (net(lhbd—lB) 466 2f ) -

R) - b I
i ng (BPRCT ord Qi @lothed B)

benzodlazepln 3-yl)-piperidine-1-carboxyl ate
Anal oously to Exanpl e |f the product coul d be
It ai (el -carhe plyl-Etiad 4nfiPadyo-1.2,4,5-tetrahydro-1,3-

Aeaogoig @@E& Yé)fmenﬂbddttfmﬂd balopRMEAFOnAR D 45 ]
(%91(697% ?mol aﬁrp(]ﬁ Yi el d: 86 g (93% of theor7§b(]‘fﬁ mmol)

Cimethieafbons 35 tolveti - 2 pieyahysro m
tSéWztt)'aP&eE}n—S—yl)—piperldlne—1—carboxylate and 0.16 g (6.72 mmol) LiOH.
Yield: 1.86 g (93% of theory)

ESI-MS: (M+H)" = 452
retention time (HPLC): 8.0 min (method B}

29) (R)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-2-ox0-1-{3-methyl-benzyi}-

ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl»-piperidine-1-
carboxylate
A solution of 80.0 mg (0.18 mmol) (R)-1-carboxy-2-m-tolyl-ethyl 4-(2-0x0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate, 57 mg (0.18 mmol)
TBTU and 31 yL {0.22 mmol) triethylamine in 1 mL DMF were stirred for 1 h at RT.
Then 33 mg (0.18 mmol) 1-methyl-4-piperidin-4-yl-piperazine were added to the
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(R)-2-[4-(4-nethyl - pi perazi n-Lyvl)-piperidin-1-yll-2-

oxo0- 1- ( 3- net hyl - benzyl ) - et hyl

4-(2-o0x0-1, 2,4,5-tetrahvdro-1, 3- benzodi azepi n-3-vl) -

i peridine-1 - carboxylate A sol ution of 80.0 ng (0.18

mol ) (R)-1-carboxy-2-mtolyl-ethyl 4-(2-oxo0-1,2,4,5-

t et rahydro- 1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1-car bo

BT oo whittad T stifeg SRt RBC e R Pl a¥ g by HPLC

Withdtt. anyﬁhﬁhei‘iﬁrom]n@ Oplthenf@itions containing the product were combined
nmet h pi peri di n-4-yl - pi perazine were added to

@%Wd/‘%@@/ 100026 PCT/ EP2006/ 002557 -84 reaction

$RI¢/ti on, which msé@?q{‘ﬁy%%e&tﬁ‘%ﬁwl ght at RT. It

was purlfl ed by HPL any her wor ki ng up;
IEEbeS act i ons cont al(M-Hg) t:héﬂ')r oduct were conbi ned

and ophi e 3% of theory)
e tp Hf’i%l 7égé{‘ %Hgg%\‘)re (HPLC): 5.5 nin
(met hod B) The foI | om ng conpounds were prepared

anal ogously fromin each case 80 ny
TR fallowamg oppunds wieye peepared analogously from in each case 80 mg

0-1,

(' GegiR F oNs TR TR 700 BRRE ARV EE Tl ezein-3-v1

Hitiheof-camorgiatdahtl hécofredp@itineamoltihedtarhife; Mass
F?‘gtgentl on spegtrumtl me HPLC (ngét hod) 2.1 80 617
5.0 min [MH+ (B) 2.2 75 616 6. /r@\[Mi-H]+ (B)
Exanple 3 15 _
(R)-l-(3,5-bistrif| 0 &t h g@;nz x 2- (1" -ethoxyca
r bonyl net hyl - 4, 4' b| yIN P-yl() - 2- oxo- et hyl
4-(2-oxo0-1, 2,4, 5- tetrah 3 benz@dlazepln 3-yl)-p
i peri di ne- 1 car boxyl at e 2006/ 100026
PCT/ EP2006/ 002557

Example R Yield (%) |Mass retention

spectrum time

HPLC
(method)
2.1 ~ 80 617 5.0 min
TN M+HT | (B)
2.2 . 75 616 6.2 min

A AW MH |(®)

Example 3

(R)-1-(3,5-bis-trifluoromethyl-benzyl)-2-(1'-ethoxycarbonylmethyl-4,4'-bipiperidinyl-
1-yl)-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylate
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Web2068/100026 O CF3 | / N ~N~-ON~ 0V 3a) net hyl pcT/EP2006/002557
2-acetyl am no-3- (3, 5-bis-triflyoronethyl -phenVl)acr Vi
ate Under a nitrogen atnosphere 50.0 g (171 nmol)
3,5-bis-(trifluoronethyl) 5 bronobenzene and 25.0 ¢
(171 mmol ) nethyl 2-acetylam no-acrylate in 475 nL
triethylam ne and 250 nL acetonitrile were conbi ned
with 3.9 g (12.4 nmol) tri-o- tolyl-phosphane and 2.8
g (12.5 nmol ) Pd(OAc)2 and stigfed for 18 h at 80C
After the reaction had ended flie reaction mixture
was evaporated down i.vac. toma;orox 200 mi,

conmbi ned with 400 niL Etcnm 00, water, the

precipitate e@@@ w e cphases
wer e separ at ni ¢ aSe was~dried] over

Na2SO4, conbi nedfvvuoh activated charcoal, f?Pltered
and evapor at ed to dryness. The residue was stirred

with D PE, suction filtered and driedi vac. Yi el d:

!':13eSn6 [ %g llrgte:

8Jn6§r 5Tﬁtt§gérg aﬂagﬁh@r@sb\d g mmmﬂrhm?s@i@ssqfrm@;b%}héthyl)-

acid 19.5
h&m@bezv@@@tqndazﬁ A @ (taneahi methl 2racshdamineyacyladain 475 mL

AR 5od 204%R, Beinf S RS B PR -

toiyl- pﬁolsphalde fod 268y (ag. ma@ipaatermdadtme foﬂ' |118 h at 80°C. After
reacti ogn m xture was evaporated down i.vac.

theyepgiian hed endgdithe ﬁeaqtpﬂéwwrevvé@,%wqmeﬁ wrearvac to

§B é)gr g/oﬁtg' l{‘#g@?{iﬁéd’ E@P W?ﬁlﬁ&ﬁ@ ar?cgggo t@terlﬁ‘l 1%'eC|p1tate
Was Isuctormy GltterekitaDdkcthe\hade6 Vel o Geparated/ BR2O0afhinhase was dried

ol B0 cpmbined withactiterahagmmatyitered Apd esagomtebto

d@/ﬂbé‘;s apherelfidde Wak 28rBd W DIPE suction filtered and dried i.vac..
$3 5-bis-trifluoronethyl-p enyl)-2-oxo propi oni c

@l i n 9. $9.5TBD%efdhgonsi et hyl anmi ne and 100 nL THE

' onbi Cwith a solution of 26.0 (81.1
ek m§ W@*@T gggodi i sopi nocanpheyl borane in 40 nL
RHE

0.76 (silica gel, PE/EtOAC 1:1)

3b)  3-(3.,5-bis-triflucromethyl-phenyl)-2-0xo-propionic acid

19.5 g (54.9 mmol) methyl 2-acetylamino-3-(3,5-bis-trifluoromethyl-phenyl)-
acrylate in 100 mL 1,4-dioxane were heated to 100°C bath temperature, combined
with 100 mL 4 M HCI and stirred for 8 h at 100°C bath temperature. The reaction
mixture was evaporated down i.vac., the crystals were suction filtered, washed
with water and dried in the drying cupboard at 50°C.

Yield: 16.1 g (98 % of theory)

ESI-MS: (M-HY =299

Rf= 0.18 (silica gel, EtOAc)
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WOownodiiao03® min, stirred for 1 h at this tenperetTER2006/002557
and stirred overnight at RT. After the reaction had

ended the reaction m xture was nmade al kaline at 0C

with 160 nL 1 M NaOH, stirred for 15 m n, conbined

with 100 nL MIBE and the phases were separated. The

organi ¢ phase was washed with 50 nL water and 50 nL 1

M NaCH. The corrbl ned aqueous phases were acidifi ed

Bty (68 6 rdnﬁ@!b 85{3@b@qgm@@maﬁyl?@?ﬁ@@)ﬁb—pmonic acid in 9.5
evar(for ated down i.vac t was reacted

mirolirietiaiamisia and 489 minTHY werp combised of 7357Comith a
%J;?@%%f&%?'(g S rpreﬁrwlﬁyl)l R)B-cRbrddisBhinocAniphelBblditfin 40 mL THE

wiB)in 30(rBirG stirred for f huad tieigdeinpergibenand strdy dveright o RT. After
n

tpRySadiicaan faded e Gactdn fiureHasado aligling 25035 ujih 160 mL
1 WNQOI—?%‘t;ﬁeH%#‘W nm‘ratfﬂgﬁﬁﬁi@@'vhﬁ\ e n{LlMaﬁ(le'\%nd‘ﬁ{eephases were

stirred for hat RT en 20 evaporate
sepasated. The orwrd pbamwatsatmhaﬂomﬂm 5etndawaderdarvbShol 1 M

NQH, TPRFERFEA AT BetisoRBra podinth SAR S MEBRT exnaustively
éx¢raictrt Wilh WTPBE Ofble c@ﬂﬁbuﬁé@@gaﬂu@ phesudwere dfied oV&ENa,SO,,

residue was stirred with suction filtered and

seictipo Nieerdl oawoh astiveted ghrrcpabantevangsatededawrpiivac.. The

ield: 11.4 g (87%
Jrﬁa%lﬁeor%é&g%? f%er}nmﬁ;.l BGI’I%E%ZIOET = 0.80 (silica
Yeld; PE/ Et OAc 1215 QQEY% of theory)
- ét (3, 5-bis- M(_BS_I_U met hvl - phenyl ) - 1- met hoxycar bo
hyl 4- (2 ,2,4,5-tetrahydro-1, 3-benzod
azepl n-3-vl) i xyl ate Anal ogously
Ftko Exanmple 1 emtﬁg(élfrﬁéod]dgcf Evﬁgéegbt ained from6.0 ¢
(8.2 mmol) WO 2006/ 100026 PCT/ EP2006/ 002557 - 87
thyl .

) - 8 P
1205 at(81 afﬂﬁhn&ali@f R)- 3—{2959)|§El’ﬁﬂdoromethyl phenyl)-2 C}/drc:xy-prc:plonlc
din-4-yl-1, t et rahydro-1, 3- benzodi azepi n

3- pi peri
acid IVES0 mbmethanalis bICNAEC M Were sBred g 4 h at RT and then

‘%@?@%‘9 gfoa{?‘hyva%s'fﬁec%igﬁl% ?é faReT )B Eﬁé@%n& whshE8 with

s(aMrHletFNEB&CEQ‘ s&fuﬁbrﬁ 3h¢ srganie phese waSMride@Ver INA,BK08, suction

f@fRFSQS tilr@'-:ﬁ% S Vp—— RYPPYRISH H9wh I.vappRe residue was
MirredWith PEoO stictforfHilsred and evaporated down i.vac.. The product was

reacted further without purification.

Yield: 11.4 g (87% of theory)
ESI-MS: (M+H)" = 316
R¢= 0.80 (silica gel, PE/EtOAc 1:1)

3e) (R)}2-(3,5-bis-trifluoromethyl-phenyl)-1-methoxycarbonyl-ethyl 4-(2-oxo-

1,2.4.5-tetrahvydro-1,3-benzodiazepin-3-yi}-piperidine-1-carboxylate

Analogously to Example 1e the product was obtained from 6.0 g (8.2 mmol)
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W@ 2006/100026 PCT/EP2006/002557
tetrahydro-1, 3-benzodi azepi n-_3yvl ) - pi peri di ne-1 -carbo

xylate A solution of 307 ng (12.8 nmol) LiCHin 5 nL

wat er was added to a solution of 5.0 g (8.5 nmol) of

(R -2-(3,5-bis-trifluoronethyl-phenyl)-1-nmethoxy-carb
onyl - et hyl

4-(2-oxo0-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n-3-yl)-p

i) (RS R oy e oAl o .13
07 %] mrﬁoIMq)uiéndmapwlFHeﬁﬂjs-gavwhygrwaﬁ_bimﬁ@d:%mﬁd&eone.

t aken cidified w .
B favas Bt by champlogrephy fediga db 1 aradiat BEAEtOAC 1:1
@,r»ygn% cupboard at 40C. Yield: 4.5 g (92% of theory)

ESI H+ = 574 Rf 0.32 (silica
Yjield: DcMm I\/EO-V cyeANH3167%: afghadry®) 20 3g)

K -(3 5- bi s- + t hyl - benzyl )-2-(1' - et hoxyca
RIS ot hyl - @“HL 5§§e| d inyl-1-yl)-2- oxo- et hyl
Rr#£2- oxo- 1, 2, 4 ®.6Bgtiied yer, ®OMAeOH/cyc/NH; 70:15:15:2)
benzodi azepi n- 3-yl ) - plperldlne 1- car boxyl ate 50 ngy

(0.20 mmol ) ethyl [4,4']bipiperidinyl-I-yl-acetate
i (B9 8% rithBriméthyE BhehyiP- At bR etB 4-82-bko-1.2.4,5-
( R) Ze’(rahﬁdrbpﬁatberfzbdmzemw) -miberidihe-1lcarbokyiate-

5§ Sphiign of 807 o 412 EmmaioHer Bk waigsassadrler i slution of
509E3 pmohekRR s s i ity BHehy) 4 Mefithyebrbony-othyl

I I sopropyl am
442-oxedq?, |4cﬁ‘rte’trahydr®1v&beﬁzddiambirm@eylhpmerid'me-ﬂfarbﬁxglate in 50

' tered h
S 88 3% e Rat e reords SEfpd B Ay B TRE Snixture was
vHpoRREd FOWIPT ¥ d1 Otheresiting vﬁésa@kbﬁm@ if Qtat, réicitﬂﬂéd“ﬁﬂh 1 M HCI,

product were conbi ned and |yophilised. Yield:

q’gm@p“@m@@%mv@qu Ji0 6 AR EnTERGboar at 40°C.
\gﬁgj ESI - MS: I\QLS)Q (%ﬁ%?}ﬂe%%ﬁm ion time (HPLC MS):

m n (et hod
ER-MB: (3, 5-bi s- (M+Fﬁ) u:osbmst hyl - benzyl ) - 2- (1' - car boxym
thyl-4,4" - b|p| r|d I-- - 2-
B2 oxo- 1, 2, 0. EoedeaoarRt Mk buRn 1357 -
i peridi ne-1- carboxyl at e LF. 1O CF3/~
NNCNJ'~Q ~,~N\/'/ V~{ OHIl Nit
39) (R)1-3,5-bis-trifluoromethyl-benzyl)-2-{1'-ethoxycarbonylmethyl-4,4'-

bipiperidinyl-1-yl}-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yi}-piperidine-1-carboxylate

50 mg (0.20 mmol) ethyl [4,4'Ibipiperidinyl-1-yl-acetate were added at RT to a
solution of 100 mg (0.17 mmol} (R)-2-(3,5-bis-trifluoromethyi-phenyl)-1-carboxy-
ethyl 4-(2-0x0-1,2,4,5-tetrahydro-benzodiazepin-3-yi}-piperidine-1-carboxylate, 61 |
mg (0.20 mmol) TBTU and 33 L. (0.16 mmol) ethyldiisopropylamine in 1 mL DMF
and the reaction mixture was stirred overnight at RT. The reaction solution was
filtered through a syringe filter and purified directly by HPLC without any further
working up. The fractions containing the product were combined and lyophilised.
Yield: 55 mg (39% of theory)
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Wo Do6odd2® 10 A solution of 1.5 ng (0.06 mmol) pkird2006/002557
in 1l n water was added to a §&Iut|on of 35 nmg (0.04

nmol )

(R -1-(3,5-bis-trifluoronethyl -benzyl)-2-(1'-ethoxyca
rbonyl met hyl - 4, 4" -bipiperidinyl-I -yl)-2-o0xo-ethyl
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepin 15
3-yl)-piperidi ne-1- carboxylate (Exanmple 3g) in 5 nL

)\d the reaction was stirred overnight
EEF@ The m xture \A@éolél gﬁgt ed down i.vac., the
f@émtwﬁumwﬂm@m)uwslrﬁum&hodml dified with 1 N

, the precipitate was filtered off and dried in

the vacuum dryi ng cupboard. Yield: 15 ng (44% of
ER 120 ESI-M5: (MHFH)+ = 782 Rf = 0.41 (silica
ge&%ﬂ\/bd—v Cyc/ NH370: 15: 15: 2) Exanple 3.2 25
(R)-2-(4-am no-4-nethyl -1, 4" -bipi peridi nyI 1 -yl )-1-(
(3? Pgtrlfluoronet%)ﬁbenz yl) 0xo- et h

S (R trflupremeghy Vayibzlﬁ30@1’89%%?3%6;%1?3319@0'(1![33/' ~1-yl)-2-

HREB 192y SRR BRI PSSR o e

¢abloxylatel/ \ OCHS O H 52 ng (0.14 nmmol ) tert-butyl

ridi n\J/I o] = \/] \-rnr bamat e (uepri
as the bis- hydrochl oride salt) vvere added at RT to a

solution of 80.0 ng (0.14 mmol)cr, _
(R -2-(3,5-bis-trifluoronethyl -phenyl) - 1-carboxy- et hy
| 4-(2-oxo0-1,2,4,5- tetrahydro
1, 3-benzodi azepi n- 3 yl) - pidperi neCFl-car boxyl ate 58

my (0.18 rmol) 4_14 |
triethyl am ne ;,,,g the reactionl soI ution
was shaken overnjjght at RT. It was purifi ed’ by HPLC
W t hout any further working up; the fractions
cont ai ni ng the product wer e conbi ned and | yophili sed.

: i | <

A SPLEBHR e mal RO AT OH T8 5 HE e ¥ 2 o tution of 35
g0 &4 mmcdh@?)th(a&SI-msttnfhmomiew bahzyR)F2€4-ethgxydarbbnylimethyi-

%Brjgzﬁgphf%ﬁqs_n%i—\és evagtgyﬁ%_fg err 2! 23 eg@%yweos1tSaEenzodlazeptn-
3-yl)-piperidine-1-carboxylate (Example 3g) in 5 mL THF and the reaction solution
was stirred overnight at RT. The mixture was evaporated down i.vac., the residue
was taken up in water, acidified with 1 N HCI, the precipitate was filtered off and

dried in the vacuum drying cupboard.

Yield: 15 mg (44% of theory)}

ESI-MS: (M+H)" = 782

R¢= 0.41 (silica gel, DCM/MeOH/Cyc/NH3 70:15:15:2)
Example 3.2

(R)-2-(4-amino-4-methyl-1,4"-bipiperidinyl-1'-yl)-1-(3,5-bis-trifluoromethyl-benzyl)-
2-oxo-ethyl 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylate
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e 2eembdoze 2 mL DCM and the conbi ned organi ¢ phagespr2006/002557
wer e shaken overnight during phlch time the sol vent
evapor at ed. The resi due was p& fied by HPLC, the

fractions containing the product were conbi ned and

| yophi lised, and the product 15 was obtained as the

formate salt. Yield: 47 ng (42% of theory) ESI-MS:

(MtH)' = 753 r retention tinme (HPLC): 5.4 min (nethod

B) 20 Exanple 4

(R)-1- (4-am no- 3, 5-di et hyl - benz F“) - 2- (4- nor phol i n- 4-
yl - pi peridin-1-yl)-2-0xo0- ethyl
4-(2-0x0-1,2,4,5-tet rahydr di azepi n-3-yl) -

iperidine-l-car@? ] ,N;-NOVO
H WO 2006/ 10002 4%&8%%1802%5& 290M4a) et hyl
5- di et hv[“H

(Z,E)-2-acetylamn -30(4 am no- Pphenyl ) -a

crylate Under a nltrogen at nrosphere first of all a
§3Imyg (4 aimel) fertputyt 44-methyl{ 14 bipdperidinyl-4-yl)-carbamate (used as

B VRrp e P Grere idgel 45T 1 aaioponsr .S a4 mmol)

ﬁ'l%—ﬂ—(@ S(lﬁg—tﬂﬂdB?‘Bh‘Detrleph@nyl?J‘iyéarBBQﬁ-EWQ AQQ%X%*-‘? 2L4 B-tetrahydro-

| ami ne and acetonitrile an
Y g bﬂnz@lﬁllaﬁepﬁEBWIbplpenalnﬁﬂbcarbomfatg;I58 mg (0.18 mmol) TBTU and

R0 B lB finlla Llall PRETARE Y, IR golution was

shade’ &vataighshi RTel Way pdrdiddl B HBDC willfo @Y faftRef \h@rkmg up;
reaction the reaction m xture was again conbi ned w

thegraptions centaining tve podyck wag combingd amd lyophiispd. The coupling
%@guetr\&/% ﬁgss{eﬁ%@’“ﬂ%ﬂ"?’éﬁé’é’t (ﬂ?é aglgf:oﬁ%:%@m@ngmmlthl& 5 mL TFA,
Stedror StHhat R&¥sardLithendsft owen‘d)ghteii R ﬁhrlr‘ﬂ@ﬁlhi'dh tﬁh@me solvent

Gepdintedy 1o PUike ¥ss ket op 81 Bt KaCok sdigion, extracted
ﬁnﬁéé GRat meyDEM éﬁ@iﬁé’@orﬁb%d%@éﬁigwfgg%\ﬁf@ %thﬁté&‘? overmight

[trate was evaporate down to~ab
@lurmg yhichttirde thebsolaacievaporatedt The résidue wag, puiifiebdyy HPLC; the

e P e bR B AR 4 e procuc
whebtfhed as the formate salt.

Yield: 47 mg (42% of theory)

ESI-MS: (M+H)" =753

retention time (HPLC): 5.4 min (method B)

Example 4

(R)-1-(4-amino-3,5-dimethyl-benzyl)-2-(4-morpholin-4-yl-piperidin-1-yl)-2-oxo-ethyl
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

H3
NH,

CO-O A,
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wachobé/hdgpbed through Celite. The filtrate was peyEpoooeinozss?
evapor ated down, the residue was conbined with 350

nmL di ethyl ether, the preci pi'tggt”e formed was suction
filtered, then washed with 100 nlL diethyl ether and
dried. The two product fractions were conbined. 20
Yield: 74.8 g (65% of theory) ESI-Ms: (MtH)' = 263
Rf = 0.51 (silica gel, EtQAc) 4b)

3- (4 am n-3 -d| mat th phenyl) 2- 0XO0- prop| onic acid
..... petylanminer 3c(Hisaminens.p-digmeiiyl-phenyl)-acrylate

lggdgr) %éltﬁ%hyétﬁgasg l:% grtég aﬂémg &%hﬁion 101‘ L?Odfl) g,{441 mmol) 4-bromo-
héadindthyd-pheagaaride m:ﬁﬁib inme dcetontirilé6UasraddedMo-Cmixture of 7.2 g

e BRAD Pkt 7 (oDeranll Woadobbbheepiane in 121

sietiidime s @N@Hﬂ! ééé@n;tr@l@%d' th¥A% sdQidHPH 650 3;2@95 mmol)

mL, "during which time the product crystallised
meﬂﬁdﬂvmtylamm-a@rylatem 268inlu ecetasltmbmaddemdmwme After

YRR BBtins Bede L5, Hab Stred TP b a(50°G. To campiete the

1@fact|d$l¢ tHeydeactiSh nWﬁuré Mblsl)agmn 8@181bﬁfed=w@h 48 ¢ $17.8GAmol)
PE/Et QAc 1:1 Z met

DRi0AC), ANl 6. (46 il Woo-tophosahaneanddsent farcmasher 5 h at
%‘? ﬁ%[ﬂ&gq}(éé g%boéﬁém& r.@a@td‘béﬁ#&&?z@é _nﬁ_(?ﬂg)e fesidue was

chmiinbyl lwithh40y ML Etcmé(@-the me@dme ¢A)‘:\Wiaé fitekd2nd’thelorganic phase
THE vvas cooled to

189 mne in
é”egﬁé(ﬁrg’ § f?ﬂ%ma@wa Wﬁ%n} ¥ filtrgtiog over
éélivﬁféb%ﬂér@@élrtﬁé @iﬂﬁdi@%é%oé rafed e dbdutwes A dﬁﬁg
dropw se so that the 10 reaction tenperature remaine
retipieted S8Gtanat waSG:uctTGref iteradt washed with3® mhdsOdepand dried.

f 6%h i gﬁq%é W?‘% rclﬁq\liy% Q&B%I@S@t ! d'&Glivated charcoal

amtﬁfl[érgb&h@hg%elﬁé"ﬁ'ﬁ@ﬁltr@@%éfﬁv@ﬁoﬁﬁ‘téd UeWﬂCthe feBRiue was
resi due was conmbined with nethanolic HC (1 25 M and

@th'i’lfléd Wity 350 mLafﬂletlwl ether thﬁ@r@vraﬂ@teafperde@lm suction filtered,

?\g.aCsihegh@g{ aus y Wt I-HE?@C Zrhl‘%lhtgl'ga% HCt fractions were

mmblaeWas made al kal | ne with sem concentrat ed NaC]—|
%n exhaustively ext agt é\\y P Et OAC The conbi ned
ni ¢ phases were eP' g suction

Esl-f&-ed through actdhyad d_zgyarcoal and evapor at ed
down. The product vva(s ob)teal ned as a brown'oil. Yield:

B3 g (45% of theor).51 (silica gel, EtOAc)

4b)  3-(4-amino-3,5-dimethyl-phenyl)-2-oxo-propionic acid

A suspension of 74.0 g (282 mmol) methyl (Z,E)-2-acetylamino-3-{4-amino-3,5-
dimethyl-phenyl)-acrylate in 500 mL 1,4-dioxane was heated to 100°C and
combined with 460 mL 4 M HCI, whereupon a solution was formed. The mixture
was heated for another 8 h at 100°C and the cooled solution was evaporated
down i.vac. to approx. 200 mL., during which time the product crystallised out. It
was filtered, the residue was washed with 50 mL water and the product was dried
at 50°C.
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b Efobrbwize( MFH) ' = 224 Rf = 0.46 (silica gel, pcr/EP2006/002557
PE/ Et OAc 1:1) 4d)

(R)-2-(4-anino-3,5-dinethvl-pﬁ%ﬁyl)-1-nEthoxycarbonvI
-et hyl 4-(2-oxo-
1,2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi peri di ne
-1l-carboxylate 25 Analogously to Exanple 1 e the
desi red product was obtained from4.0 g (17.9 mmol)

t hyl o
%ide- (4- ani no- 3, 5- dFAEL KB BIEREIYD- hydr oxy- pr opi on
aad 4.8 g (19.6,.m+)=

%ﬁihg@e'ri di n-4-yl -1, 35 , 5t etnghydr 0- 1, 3-benzodi azepi n
R2=one. Yield: 3.2 g06E3q%ilica gehdEAXOAEING:  (MHH) +
= 495 30 Rf = 0.35 (silica gel, DCM MeOH NH3 90: 10: 1)
WO 2006/ 100026 PCT/ EP2006/ 002557 -92 4e)

s@( -22n{e4h%@;@@éﬂdﬂ@}swwhy&xﬂ&@w—pﬁs@ﬁam

- (2-oxo-T; -

Hateraydregen atmesphese asaisture of 20)0 9 $21iramed-3t{4-amin-3,5-

| At . 0 ' [ 0 L
S 3B B BRCa iy FTE sl i
A0DIML PHF was cooled to -35°C. Then a solution of 40.0 g (125 mmol) (1R)-B-
éR) - 2-__&4-,am no- 3, 5- di net hyl| -Ophen_P/I ')__ 1- met hoxycar bonyi
ipradiisgpinocampheylborane in"100 mL THF was added dropwise $o that the
fefof ol SrpnaT A Scpegr ey follibniure
weaakiepbformi katthes wempsiaturegthecsonling dlzth atasRémoved and the

RS el S RRhE] Bl Sageld o vac, the

il il AL USRS ON 2ol .1

wRE exapeitet Hawstiiviasl, fhevresidmrwas Takemyp dodM HE |gindsaxtracted

4 .di fi.ed-with M HCl . exhaustively extracte
SRl T ERAC thd bitous SRR Y B Sl fitn
seralcoha@fttedMAGH dribegefistivalptextradtediohite EtOABAaThe combined
been elimnated the resi due was reacted further

AgerkuRhaReas Werediieshovey Mazp Ox spclipn Bikeredthionsbragfivated

%\W%@dﬁ@%@te@g&%@ 1'@925%021?.1)%%% lobt£iRed 8L a brown oil.

Y®)d:1- (4- ami no- 3, 5- d8.3eg (48% lod tiagdry) 2- ( 4- nor phol i n- 4-

spjperidin-1-yl)-2- 0xQq-e I
%-gl'g/l%xo- 1,2,4,5-tet M'hggr‘oé%?,- benzodi azepi n-3-yl)-p
Rperidine-1- car boxyb_qggsm@a@@glmgt@Ag 1t Exanpl e 39

the product was obtained from80 ng (0.17“mmol) (R)-
( 2-(4-am no- 3, 5-di met hyl - phenyl ) - 1- car boxy- et hyl
d 1.3 _

ng (01,2 sustrahyviirds P8 bieflrodidze yih-30Ipisdridies-1¥aebskylate
52 ng (49% of theory) ] ]
Analogously to Example 1ethe desired product was obtained from 4.0 g (17.9

mmol) methyl (R)-3-(4-amino-3,5-dimethyl-phenyl)-2-hydroxy-propionate and 4.8 g
(19.6 mmol) 3-piperidin-4-yi-1,3,4,5-tetrahydro-1,3-benzodiazepin-2-one.

Yield: 3.2 g (36% of theory)

ESI-MS: (M+H)" = 495

R¢= 0.35 (silica gel, DCM/MeOH/NH; 90:10:1)
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o ZoGéddoze (MrH) + = 633 retention time (HPLC): PéT/%lnzooe/oozss?
mn (method B) WO 2006/ 100026 PCT/ EP2006/ 002557 - 93-

Exanmple 4.1

(R) -1-(4-am no- 3, 5-di net hyl - benzyl )-2- (1" - et hoxycar bo
nyl met hyl - 4, 4' - bi pi peridi nyl- 1-yl)-2-o0xo-ethyl
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodiazepin 3 yl)-p
i peridine-1- 5 carboxylate NH, ~N~-ON~ V O,, N

A ﬁ@amo@ﬁ% nmetﬁ\% s 22 P &—Qféj 1245

J-Vv Yy

(R - %e{réheaﬂoﬂp3%&12%[&%5%%%%?%ﬂduﬂeﬁaéeh’aé%vls@y'

4- (2-0x0- I, Z, 4, 5-tetranydro-
A s:elu_*olerlzaf(ﬁOélzreg|(1’elO:9L ol diipét indl henllwater hasydddesl taradsolution of

ﬁ Qﬁ%&ﬁ,ﬁgmk%ﬁw 'mi%g@e?-ge’f&eﬂw-sha"vlké—rnﬁthpﬁ@ﬁrbony'~ethyl

2-oReor, 3 4, 5kt {18:-blrzedid, |
%PLCI): )4 ® : naHWSé? h oMt B) °1dé ﬁgpgr‘,[fgay Fmﬁeﬁﬂlrfé—marboxyfate in 50

r(nh)Tf:l @mdathe rﬁ%acglosumxwlewas ﬁgrﬁq/pyemlqm at Edr dexapreriate the
I 4 £
ipafion anBirR% BRDuH 112 Hirokol oL G Aded and the reqcjion solution
wae stited ﬁaZﬂOB Ratal:Ob@thlvﬁseef \Nﬂfratbd)dOWn lvady thélresmlhé Was taken
sol.ution o .
Yp iﬁﬂ@\gt'@c%%o Igtiefa @ngl @XHag@ﬂLﬁ%;'SBYG% %récb’b T@Q aqueOUS
-‘2'%)% V25 25Imed with 4 M HEh Srigustivel extracied with DM and the
cq:hhieeﬂ;drganﬁcaphabe@ Mpaee ddedyiver NayB (4 2Absrdhetdepiccant and solvent
0-1 etr dr 0 nzo in- . .
%a@%efb Bitiaice i Fsid R of igacte @ TR ARk Brrifisation.
lg-and the reactio e%@,ga/ 100026
PCT/ EP2006/ 002557 %?g@‘%@oy‘@ﬂ
ESI-MS: (M+H)" = 481

Ri= 0.21 (silica gel, DCM/MeOH/cyc/NH3 70:15:15:2)

4f)  (Rr1-(4-amino-3,5-dimethyl-benzyl)-2-{4-morpholin-4-yl-piperidin-1-yl)-2-
oxo-ethyl 4-(2-ox0-1,2.4,5-tetrahydro-1 ,3-benzodiazepin-3-yl}-piperidine-1-
carboxylate

Analogously to Example 3g the product was obtained from 80 mg (0.17 mmol) (R)-

2-(4-amino-3,5-dimethyl-phenyl)-1-carboxy-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-piperidine-1-carboxylate and 32 mg (0.19 mmol) 4-piperidin-4-

yl-morpholine.
Yield: 52 mg (49% of theory)
ESI-MS: (M+H)" = 633

retention time (HPLC): 4.9 min (method B)
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we06d/1000ggl overni ght at RT. The mixture was  pcT/EP2006/002557
evaporated down i.vac., the rlg i due was taken up in

1 nL DMF and the crude product”was purified by HPLC.

The fractions containing the product were conbi ned

and |yophilised. Yield: 22 ng (42% of theory) 5

ESI-M5: (MtH)+ = 689 retention tinme (HPLC): 4.8 mn
(method B) Exanple 5 10

R-1-(4 hydroxy 3, 5-di net hyl - benzyl ) - 2- (4- nor phol i n-
é&%ﬂl&&%n di n-1-yl)-2-oxo- ethyl 4-(2-oxo-1,2,4,

5-tetrahyd ro-1, 3-benzod i azepi n-3-yl)-piperid

i ne-l-carboxylate jOH NO ~N O N O H 5a)
(B)’deﬁlzgl‘rkimy?:5'difmtby11b812<yl)fﬁe(MhQ)@any!Betkgl-Q 44bipiperidinyl-

{ 5S4 %L P R0uh BB R BBt ofeerme-
cHiBoRfiater ed for 20 min. Then 34 O m. (286 nmol)
nzyl chl r | owl i.se.and the

]

reaction mxture was stirrediorNS h at 100C bath
tenperature. After the reacti atl ended the

m xture was poured onto at er and exhaustively
extracted w th QAC Th iC ses re
combi ned, drirm%w S

i.vac.. Yield™ q itative °GC-Ms: (M) —6290/292
(Br) Rf = 0.87 (%i l'ica gel, cyc/EtQAc 3:1) 25 5b)

Nﬁ‘é!@d&)usly to Example 3% the product was obtalned from 100 mg (0.21 mmol)
2-acetylam no- 3- enzvl oxy- 3, 5- di net -acr

(W) s-ed-aminte B, Eadmethwlqdrertyi)rfospnrb@w-e&hvh4;/(2:0)@069 45-tetrahydro-

Betbofertnss i veRiled oSt S0 ma a8 e et

[3,,440]b1pﬁpérﬂeﬁ|5yl Lacatetehyl 2-acetyl am no-acrylate in
42

mL triethyl am ne _and 200 nL acetonitrile was

Yielhi ned with 3.5 g FmgA39%mef theory)

t ol yl - phospha g (11.1 mmol) Pd(QAc) 2
r%'AI%!JIMQ‘;he m xture vvasrm%tl rredﬁ or 18 h at 80C. The
reteattiopi tinaé 6HRRE)suct4.@mihi(hethediB)t he filtrate was 5
evapor ated down i.vac. and conbined with 800 nL DCM
and 800 nL water. The

Example 4.2

(R)-1-(4-amino-3,5-dimethyl-benzyl)-2-(1'-carboxymethyl-4,4"-bipiperidinyl-1-yl)-2-
oxo-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylate

/@Hz

GO Ay

A solution of 3.1 mg (0.13 mmol} LIOH in 1 mL water was added to a solution of 565
mg (0.08 mmol) (R)-1-(4-amino-3,5-dimethyl-benzyl}-2-(1'-ethoxycarbonylmethyl-
4,4"-bipiperidinyl-1-yl)-2-oxo-ethyl 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-
3-yl)-piperidine-1-carboxylate (Example 4.1) in 5 mL. THF and the reaction mixture
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WH9BEE obhase was separated off, suction filtergérepaoosioo2ss7
over Na2SMX4, the solvent was renopved i.vac., the

residue was stirred with Et 0A®% suction filtered and
dried i.vac.. Yield: 31.1 g (64%of theory) io0
ESI-MS: (MtH)' = 354 retention time (HPLCG-MS): 8.6
mn (method B) 50)
3- (4- benzyl oxy- 3, dinethyl phenyl ) - 2- oxo- pr opi oni ¢
acid 31.1 g (88.1 mmol) nethyl
wasselired awrﬁma(t RTbéfrlﬂ,@m%wesw@ eyararated-davaniyac. #e residue
0 9%%
%k%*ﬁfgl i ﬁlﬁllgr%d]? H'I?&iﬂﬂ ux tedr]r-pﬁ% W IFIEE%.SThe
feautions iconmlhmg ¢hnen pgiducaWeFé'coﬁibmqntaatd yophilisedvas
uction filtered, S and dried at 45C
\?ﬁ'dt he vacuum dryi né%c 862%@0” ?P@(r)d 14.3 g (54 %
odi.fjeeory) El - MS: (WH-ﬂ 29820 retention tine
(HPLC- M5): 9.0 mn (nmethod B) 5dé
refntisn timd gri2bg):- 3, 51&|n’m*et(mﬂthqsh hyl ) - 2- hydr oxy- pr opi
onic acid Under a nitrogen atnosphere a solution of
14.3 g (47.8 mol ) 3-(4-benzyl oxy- 3, 5-
ot By - phenyl ) - 2- oxo-propionic acid and 8.3 niL
(ég% mol ) triethylamne in 170 25 nL THE at -35C
vvas conbined with a solution of 22.1 (69.0 mmvl) (1

3 ERRER0 SR BASIBRL 08 RS2 Wi - 20
athgl 4-(Tokatl (R, WS ety rd 1 Bnberiveliazepit-8gil-sipbdinen - carboxylate

was _stirred overni nht at RT. The reaction mxture

was made al kaline at OC with 70i ,M Na OH,
conmbined with 100 nL MIBE, stirr -15 min and the
phases were 30 separated. T A phase was
washed with 50 [ SN 50 nL 1
M NaOH. The conbw@ /Qg’ Wer e\/a”\0d| fied
with semiconc. WO 20"06/1 0 0 0 2 6 PCT/ EP2006/ 002557
-96 HC , exhaustlvely extracted with Et CAc and the

conbi ned organi c phases were dried over Na2SO4.
After the deS| ccant and soI vent had been el i nm nated

@J?' F&Eﬁé‘?tt“ﬁi) @(C%efe 58 fé?’%é"{’ AEBRG 249 mpoD 26-
dnmtﬂymzhg?n%eg?) |m‘m01yiL DMI]: and ?]tlrred for 20 mlnr (;l'hen 34.0 mL
(éﬁéﬁ%mél)ﬁ?”éy@m% EoHeE PRl AdseBTBwise andhershghon mixture
\ﬂ%‘é éﬂ fc{rFf’) h 3t 4o Ragy teh?pe'?aﬂlrgeﬁ.ﬁ?é/ﬂ the r@aclz\}‘leon had ended the

droxy-propionic acid in
mtxtt(ré';\’rvaﬂs mmﬂe):t B0 mL water and exhaustrvely extracted wnth EtOAc.

The organic phases were combined, dried over Na,S0,4 and evaporated down

i.vac..

Yield: quantitative

GC-MS: (M™) = 290/292 (Br)

R¢ = 0.87 (silica gel, cyc/EtOAC 3:1)

5b)  methyi 2-acetylamino-3-(4-benzyloxy-3,5-dimethyl-phenyl)-acrylate

Under a nitrogen atmosphere a mixture of 40.0 g (137 mmol) 2-benzyloxy-5-



10

15

20

25

30

Wet shoadeedsdopwi se and the reaction m Xture Was pcT/EP2006/002557
stirred for 1 h at RT. The reaction solution was

evapor ated down i.vac. and t he®resi due was purified

by chromatography (silica gel, cyc/EtOAc 3:1).

Yield: 5.7 g (78% of theory) 15 ESI-MS: (MtNH4)' =

332 retention tine (HPLGMS): 9.1 mn (nethod B) 5f)

(R) -2-(4-benzvl oxy 3, 5-di et hyl - phenyl ) - 1- net hoxycarb

onyl -et hyl 4-(2-o0x

mrozner‘!swm@bi&b&ﬂéerie ang 4z bai(462 piol mathvi?-geetylamipo-acrylate

AP gmine k400 . Bl ARIE W TRRBRed WP P (112
mrsal) trt—odolybbhdsplﬂar@ 48l 35 gT'(T'D‘l ) mmol) Pd_(OAc)g and the mixture was
S A B et s Bt S8, S8 was
Bﬁéﬁbd'btefd%cﬁn {.¢ac. and combined with 800 mL DCM and 800 mL water. The

benzyl oxy- 3, 5- di net hyl - phenyl) - 2- hydr oxy- propi onat e
arghnge phassiwbs separaiec offt swtion fiftlesed ovetNaJ(Q4, 3ige solvent was

?-’B?\)bee‘i' F G- theyesidug wasssied with HOAL; Sugianitsred apr dried
ivakb one were added and the m xture was stirred for
20 h at RT. The reaction m xture was evaporated down
Yieldic., the residue was t3kdrd (ﬁﬁ’f%l@fﬁte@‘%) t he

LC phase was vvashed ﬂ ¥ KHSO4 and
saturated NaHCO3 sol uti on an dr| ed over Na2SO4.
ftentiort taed BFLCERS): and s8lovaint (rhetiobd®)n el i mi nat ed
the residue was purified by chromatography (silica
gel, gradi ent cyc/EtOAc 1:1to 1 2 ) 30 Y| eId 3.21

af GR5Y o : 2

6H-IFILQZ(8$) mmol)meﬂmi Z-ﬂeetydmnmp-w benzyloxy-3,5-dimethyl-phenyl)-
%FI)YEI%% %f' 8&@ n'ily | %Z[Xlgxar?e gderrrgtcg\rqbl ecF w}{h )1 2}; e 4bl\%)i-¥Cle SF rred for 7
h%ﬁ réfusiepn Eer§mb@ BAq %'tlﬂ'é@ﬂﬂéﬂ%gbﬂ At RT PRie ?réb?piﬂat@ ¥ Guction

| at e sol ution of 3. QS 48 mmol of

gred, ‘(vasm withoxgtepand @.rt@dtq’q)ﬂﬁ Ghe g yacuum drying cupboard.
oxy- car bonyl - et hyl o

XFEE‘(I% oxo-1, 2, 4, 5- tetrahyd?%3 és-dbé"n%fotgfa%ggpi n-3-yl)-
Bil-pMS:i di ne- 1- car boxyl ate (M)"&OZ%. THE was conbi ned
with a sol 200 nmg. (8,3 LiOHin 40 nL
@?@W%W@%Hpmgk‘f)or 1 hngt N‘T?m% dBaction nixture
was evaporat ed down i.vac., the residue was taken up
in 100 wat er, aC|d|f|ed 10 vvlchMHCI t he

pdEeci gRE3 ; il )-2 i

uum ard a 4OC Yj ant|
LfER B irae anSBPS A Dlufernr 14 ﬁg‘*ﬁﬁ%ﬂ TR
AinfethPBsiaf)B)-oxo-propionic acid and 8.3 mL (59.8 mmol) tnethylamine in 170
mL THF at -35°C was combined with a solution of 22.1 {69.0 mmol) (1R)-B-
chlorodiisopinocampheylborane in 70 mL THF within 30 min. After the addition had

ended the cooling bath was removed and the reaction solution was stirred
overnight at RT. The reaction mixture was made alkaline at 0°C with 70 mL. 1 M
NaOH, combined with 100 mL MTBE, stirred for 15 min and the phases were
separated. The organic phase was washed with 50 mL water and three times with

50 mL. 1 M NaOH. The combined aqueous phases were acidified with semiconc.
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we 2'5b6/1 00026 PCT/EP2006/002557
(R)-2-(4- hvdr oxv- 3, 5-di net hvl 9%henyl) 1- car boxy- et hyl
4-(2-o0xo0-1, 2, 4, 5-

t et rahydro-1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car bo

xvliate 3.72 g (6.51 nmol) of

(R)-2-(4-benzyl oxy- 3, 5-di net hyl - phenyl )-1

- car boxy- et hyl 4-

HET SRaletiely BulSrad Wi P Sahiii enr hiieg waabiciatiss were
Midd ot NI A0 %ridAite Q@ﬁcé&ﬂksﬁﬂj SHIvert r%%e@péhrﬁlﬁéted the

hydrogen pressure until the reaction cane to a stop.
reRislugavas racterBurhermithout purifieatien. and t he sol vent

evapor ated down i.vac T S

Y@ﬁ{ urated wth DI PE and1%8é1®grﬁ§ ﬁeg’ﬂgg. Yi el d:

BSHMSy (77% of theory) 2{5}] Egl B9 (M+H) + = 482
retention tine mn (method B) 5i)

r@F@”“P“("H“?\\({HPbQVW)S di w&ﬂwmt(@?f%wq B2( 4- nor phol i n- 4

-yl -piperidin-1-vl)-2- oxo-ethyl

4-(2-o0xo0-1, 2,4, 5-tetrahvdro-1, 3- benzodi azepi n-3-vl)-p

dger indethyl (R)-304 nbﬂmw-StfedmeQﬂhémm-&vd roxy-propionate

T AIPIERN etIoY 01 B 149 6 45 A ranh of Rt benzoyt-3,5-dimethy-
w@gxzanww(& fropionlc acid in 150 mL MeOH, £l (27. m)ol) SOCl,

oxo-1, 2 tetrahydro- 1, 3- benzodi azepl n-
wg@ractdadedqznwwamdﬂpe seagticumigureovas stimed jorTlBTlat Rid The

ERefmeolln T debRiRoRHoR g, 3pd 18 il WaS purified by

m@ﬂn@ﬁigrdbﬁﬁreslhda elnpydPREdAES: vyas added to the
0

reaction solution, which was then stirred for 16 h at

d:The reaction sol uti oP-hék(78% pfiheandy HPLC

i t any further vvorkl _t fractions
%%ﬂp‘g)?ni ng the product we(re CO%I and | yophi li sed.
retegition tBhe (YPLESUSHT thetﬂ.}')nmESie{W BfMtH)' = 634 10
retention time (HPLG-M5): 5.6 mn (nmethod B) Exanple

Urpoeér' adhlﬂ%g%n a%%gél%r%tf 93 g @ é\g Irn’?'n(/)l) 40_{ropl}l1enyl c}%roformate was
added to a solution of 1.17 g (9.58 mmol) 4—dimethylamlqopyr|d|ne in 50 mL
pyridine, stirred for 1.5 h at RT, combined with 3.0 g (9.58 mmol) methyl (R)-3-(4-
benzyloxy-3,5-dimethyl-phenyl)-2-hydroxy-propionate and stirred for 20 min at RT.
Then 2.35 g (9.58 mmol) 3-piperidin-4-yl-1,3,4,5-tetrahydro-1,3-benzodiazepin-2-

one were added and the mixture was stirred for 20 h at RT. The reaction mixture

was evaporated down i.vac., the residue was taken up in EtOAc, the organic
phase was washed with 10% KHSQ, and saturated NaHCQOj3 solution and dried
over NaS0O;. After the desiccant and solvent had been eliminated the residue was
purified by chromatography (silica gel, gradient cyc/EtOAc 1:1 to 1:2 ).

Yield: 3.21 g (57% of theory)

ESI-MS: (M+H)" = 586
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WwhAbedaess! y to Exanple 5i the product was obtgipesroosioo2s57
from70 nmg (0.15 mol) (R)- 20

0
5
2- (4- hydr oxy- 3, 5-di net hyl - pheﬁ?f) 1- car boxy- et hyl
4-(2-o0x0-1, 2,4,5-tetrahydro-1, 3-
benzodiazepin-S-yI}piperidine-l-carboxylate and 27 ng
(0.15 mol) [1,4‘]bipiperidiny|-4-o|. Yield: 35 ng
(37@6of theory) ESI-NB: (MtH)' = 648 25 retention
time (H n (nethod B) WO 2006/100026
rﬁtgrﬁfepimﬂdﬁb@ws) 99- B (method A)
(R)-1-(4-hydroxy-3,5-d

i met hyl - benzyl) - 2- (4- hydroxy-4-nethyl-[1,4']bipiperid

gyl {R)—2 (\Al-ber?zWDow—&ﬁlfdxinethyl phenyl)-1-carboxy-ethyl 4- (2-0xo 1.2.4.5-

A—%ol’Ntl_Q(w oHﬁ\E;zdfgig 43 rgmgi) of (R) 2 (Dé?]%r:/zy;ox 3 5-d:meth11 phenyE) 1-

rpei;b@xymarbmy}%)h)éﬂk(ﬂmco @2 ‘hﬁd@t[amdmﬂ- Mxelnahdlazepm 3-y!)

cﬂéodll a%'ggﬁ;ﬂg% |¥1F§) @Lpﬁ-ﬂl—'dl ne%&gnl%’ﬁétg% laa ]t:_sﬂlémon of 200 mg
(Bsay kol PLICH 1 mmowbte?rar@estﬁﬁald for Wa &t Rvdvﬁe adadibn mixture

to a solution of 400 ng (0.83 mmol)
wad evagaratedlony i.8agG, the resadue was taken up in 100 mL water, acidified

e

auppoprder 46fiche- 1- car boxyl ate, 320 ng (1. 00 rmol) TBTU
Yand 260 pL (1.87 mol) trleth lamne in 10 nL DW
A8 t he reaction m xt ure WWEEUEVEr ed for 16 h at RT.

m xture was evaporm‘.,q_@ d(ﬁn_ .vac., the
E:{:’éels'lm ue was taken up in é QAc, the organic phase was
retesitiod tinhe (HEEGIHMS):ur at e @.Rave(hetfddB) on and dri ed
over Na2SO4. After the desiccant and sol vent had
been elimnated the residue was purified by

S R YuaRtok P8l 3-8RndiRYI-pHE i) -cabitiyidtAntd-@6xo-1.2.4.5-
cont al ni ng the product were evaporated down, the
fesi dels 23+ benzediaremin-Gypipatiding-1 aaspoxmate 20

12504 B, R ol S o 4

(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-carboxylate in 50
mL DCM were combined with 300 mg 10% Pd/C and shaken at RT and 3000 hPa
hydrogen pressure until the reaction came to a stop. The catalyst was suction
filtered and the solvent was evaporated down i.vac.. The residue was triturated
with DIPE and suction filtered.

Yield: 2.41 g (77% of theory)
ESI-MS: {(M+H)" = 482
retention time (HPLC-MS): 7.0 min (method B)

5i)  (R)-1-(4-hydroxy-3,5-dimethyl-benzyi)-2(4-morpholin-4-yl-piperidin-1-yl}-2-
oxo-ethyl 4-(2-oxo0-1.2 .4 .5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1 -
carboxylate
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v?fé 2BoeHdbodd) - 1- (4- hvdroxv- 3 PCT/EP2006/002557
-dlnethyl benzvl) - 2- (4- hydrox% 4-met hyl 11
t

4' | bi pi peridinyl-1"-vl)-2-ox6¥thyl 4-(2-oxo0-1 2 4
5-tetrahvdro-1 3- benzod iazepi n-3-vl)-piperid

ne-|1 -carboxylate WD 2006/100026 PCT/ EP2006/ 002557

-100 A solution of 50 ng (0.09 mol)

(R -1-(4- hydroxy 3 5- dlnEthyI benzyl ) - 2- oxo- 2- (4-

oxo-? peri din-1-

A sphitigR @f 702mg (@Jﬁéﬂmﬂﬁr(ﬁ)'? (&-mectio 3 adispethylRRanyl)-1-

éﬁr?ﬁiﬂz%h%ﬁ* %%@bPé)q ?tt&rélﬂ%ﬂ%ﬁ Cmbe@(%l é@eﬁp ﬁ%:—)? gﬁ%ndme-1-

ckhb@ayate, 60.MG (GrtdIMmmol TBTE aod &b mlo(GDGBmmnbE)cﬂnahydIamme in 1
irr d for, 2
b

B e Srtcoiartioh Ghidy Then 580 S summel-pipgridin-4-yi-
i O@gﬂﬁe‘g@% %ddéd” %QhQYéé&IMOiéﬁoﬁ@hlaﬁ Wak th8§ stirred for 16 h at

een el 1 m nated resi due was conbi ned
R t ThererctiDhfciutibnpuas pum“mecbby Hﬂ_L(C wnheut anycturiges working up;

(68 Bl 1055 Ep aiBa i BloglEl Y™ TRMBERAAN bRt "G5,
\ng;denltl on tine (HPLGEMRY: (3gcy(9@fmear5()net hod A)
anple 5.3 is

ESYMS: ( 4, 4- di net hyl (MEHY' F(ﬁ?rﬂperldl nyl-1'-yl)-1-(4-h

et hyl

rége{rgfé}éxtgng(lgbgé M%été?g%' %h%@§2nzodi azepin-3-yl)-p
I peridine-1- carboxylate C O NNONN H Anal ogously to
Exarrpl e 5.2b the product could be obtained from50.0

1 20 nmol )
(R) - 1- (4- hydroxy- 3, 5-di met hyl - benzyl ) - 2- oxo- 2- (4- oxo-
pi peridin-I-yl)-ethyl
(R{2ekhpdrbxg-144' Eslpleerldihym "oyl 11 K 4Honrodi-bedimetizyynenzyt)-2-oxo-

BT eyt 2By L RS SR PR Beatng- Fharooniate

Y% of theory)  ESIr-V5. (MFH) ™ = 66025 retention tine
(HPLC-M5): 3.2 min (method A) WO 2006/ 100026

PCT/ EP2006/ 002557 -101- Exanple |5. 4,
(R -2-(4-amino-4-nethyl-[1,4"] bieri d
inyl-1"-yl)-1-(4-hydroxy-3, §-dime#nyl - benzyl) -

QO A

Analogously to Example 5i the product was obtained from 70 mg (0.15 mmol) (R)-
2-(4-hydroxy-3,5-dimethyl-phenyl}-1-carboxy-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate and 27 mg (0.15 mmol)
[1,4Tbipiperidinyl-4-ol.

Yield: 35 mg (37% of theory)

ESI-MS: (M+H)" = 648

retention time (HPLC): 5.5 min (method B)
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»@o%é&rfﬁfobﬁﬁ PCT/EP2006/002557
4- (2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl)-p

i peridi ne- 1 5 carboxylate H P9 ~_CNON-NNHz N H O
A solution of 150 ng (0.27 mmol)
(R) -1-(4-hydroxy-3, 5-di net hyl - benzyl ) - 2- oxo- 2-
(4- oxo-piperidin-1-yl)-ethyl 4-(2-oxo0-1, 2,4,
5-tetrahydro- 1, 3-benzodi azepi n-3-yl ) -
i peridine-1-carboxylate (Exanple 5.2a) in 4 nL DCM
ﬁmﬂwﬁﬁl 2ned with 120 ng 10 (0.53 mmol) tert-butyl
(4-met hyl - pi peridin-4-yl)-carbamate and 31 pL (0.56
nmmol) AcOH, cooled to OC and stirred for 2 h. Then
(B85~ 1E-bd ro&y-Bnid)meibgl- besz}E{(aéétydvqadym—mB}Uylir[disl]h'mi[mridinyl 1'-

R oY A P e T Lo A 8- Biperidine-1-
'Ef%goweagal n stirred overnight at RT. After
elimnati on of the solvents the residue was di ssol ved

in 2 nm 15 DMF and purified by HPLC.  The fractions
containing the product were co:ﬁg’ and
| yophi | i sed, wherein the prgdu obtained as the
TFA sal t. Yi el d; %ﬁ\of heo ESI - M5:
(MrH)© = 661 r@ﬁ?‘gﬁ@m“ﬁﬂ N\ﬁﬂ'rfi’ﬂn
(method A) 20 Exanpt
(R-2-(1-et hoxycaleonyI rret hyl - 4, 4' - bi pi peridinyl-1-y
l)-1-(4-hyd roxy-3,5-di nethyl - benzyl)-2- oxo- et hyl
4- (2-oxo0-1, 2, 4 5- tetrahydro 1 3 benzod| azepin-3-yl)-p
R el4-hedroxy-3 5 bewzyi ihttbgxo-piperidin-1-yl)-ethyl 4-

PCT/ EB2 | 64 00 - o r% 1 %eﬂzodngm Bi)%penoltné 1"(1;3%oxvlate

117 ra

1% th} (oi a3 ﬁﬁﬁ?lﬂ prp;dndlrr—aﬂomqesaaf es\mas byddde df Hie IArochloride salt)
solution o

‘Q’ﬂ)& gddesl MTML@!@% M%mﬁﬁ&%mnql (R Higpydroxy-3,5-

2-oxo0-1,2.4, 5-tetrahydro-1 3—benzodtaze in-3-
@h‘% e£|y91 c%rbox et%c?r(o (:)LXOS beénzodi azsépl n-'3-yl P :

ylpprpleddmm—‘n-cadjdomqe,a'ﬂzo &Q(HMWISEBTMM ago QJb (4637 mmol)
nggnq%nmEM‘:ﬁgj ﬁerepgtg%} qtnfghgéﬁh % ﬁggor 1619 at RT.

?ﬁ@hﬁﬁuﬁé’ﬁh@'&ﬁbo?&teﬂown i.vac., the residue was taken up in EtOAc, the
organic phase was washed with semisaturated NaHCO; solution and dried over

Na,SO,. After the desiccant and solvent had been eliminated the residue was
purified by chromatography (silica gel, EtOAc). The fractions containing the
product were evaporated down, the residue stirred with DIPE, suction filtered and
dried.

Yield: 333 mg (71% of theory)

ESI-MS: (M+H)" = 563

retention time (HPLC-MS): 6.9 min {method B)

5.2b) (R)-1-(4-hydroxy-3,5-dimethyl-benzyl)-2-(4-hydroxy-4-methyl-
11,4 bipiperidinyl-1’-yl}-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-piperidine-1-carboxylate
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whehok8asdo5on sol ution was evaporated down i.vaegcr/EA?B06/002557
resi due was taken up in MOH and purified by HPLC

The fractions containing the“1B?“oduct wer e combi ned,
evaporated down i.vac., the residue was triturated
with DIPE, suction filtered and 10 dried. Yield: 222
nmg (74% of theory) ESI-MS: (MtH)* = 718 retention
time (HPLC): 3.1 min (nethod A) is Exanple 5.6

Ag%uh%cm((étgg giggqo ¥ neﬁ;}{]wglla é%};;(%my%}&%gé,gﬁ6]'e_tr}ﬁlge)n_zylll_)-(zd-'oxo-z(4—

G R S e e T [ ey

pibesioling-i @artodxyBats img .§ MLIBCivhwia} coivbinechwithi21 mgt(8r18 mmol) 4-

5080, SHS T, LA ISRl B cqog s
stidre é’f&r“z hNYHeh 28%nd (0 39t dBidbdiurhandodidxybarsRydrideyvere added
i? -0x0-1, 2,4, 5-tetrahydro-1, 3-

abdrthe dnistzep wasStiyted- gugsaightiah@2Q.-Aftarios polvest had Beap eliminated
THE and th tion.\Q 2 : .
ol S ST, BRSSP RA S LT AR 25 etons

cBhEAMInG tI8e bistitict Wase CombiRst amd tyophilisedr ogen stream
the reSidue was conbined with 1 nlL water and
Yagldtonitrile and a@Sdngi(d&oeitthedy) mic acid. The

ct was purifie FBl&e- the fractions
éc%%gr ning the pr odg'(\:@y_l rg)%czonbi ned and | yophilised.
rGte¥itioh GimeEHPIC{M8 02090 hiie tmglhodes) - MS: (M H) - = 688
retention tinme (HPLC): 3.0 min (nmethod A) Exanple
5.7 10

é 2= cycl ohexyl - pi perazin-1-yl)-1-(4-hydroxy-3, 5-
M‘-benzyl ) - 2- oxo0- et hyl _
4-(2-oxo0-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n-3-yl)-p

(B L W SR L2 tbBE a1 Nifz1- k-3 BMimethyt-benzyi)-2-
oxo-ethyl 4—(2-oxo—1 .2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylate

ﬁm
IOy

Analogously to Example 5.2b the product could be obtained from 50.0 mg (0.09
mmol) (R)-1-(4-hyd roxy-3,5-dimethyl-benzyl)-2-oxo-2-(4-oxo-piperidin-1 -yh-ethyl
4-(2-0x0-1,2,4,5-tetrahydro-1 .3-benzodiazepin-3-yl)-piperidine-1-carboxylate
(Example 5.2a) and 31.0 mg (0.18 mmol) 4 4-dimethylpiperidin.

Yield: 18.3 mg (31% of theory)

ESI-MS: (M+H)" = 660

retention time (HPLC-MS): 3.2 min (method A)
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Wb 20dd/@od¥aal ogously to Exanple 3g the product ulgb006/002557
be obtained from69 ng (0.14 mol) 15

(R) - 2- (4- hydroxy- 3, 5-di net hy'I1-°'E)henyI ) - 1- car boxy- et hyl
4-(2-o0x0-1, 2,4,5-tetrahydro-
1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car boxyl ate
(Exanple 5h) and 24 ng (0.14 mmol)
1- cycl ohexyl - pi perazine. Yield: 51 ng (91 % of
theory) ESI-Ms: (MrH)' = 632 20 retention tine
548, 1 min (nethod A) Exanple 5.8
(R)-2-[4-(4-ethoxyca
r bonyl met hyl - pi perazi n-1-yl)-piperid
(5%23(4yé|'|}1ir1t])3—4melithﬂ-[n MpiBperidings! '-yl)-1-(4-hydroxy-3,5-dimethyl-benzyl)-
I met - benz - 2- 0x0- et hyl . . o
oo ST b 2 S S0, Fbgaradiareingy W) pingrine-1-
' i-4Lne- 1- car boxyl ate WD 2006/ 100026
BB 0 Cosas 108 H s Nt Ow = O H

RO

obtai ned from 150 ng (0.31 My
(R) - 2-(4- hydroxy- 3, 5-di rretjggl - | )-1-carboxy- et hyl

4-(2-0x0-1,2,4,k PN

t et r ahydro- 1, 3 i‘@i nQS-yIW 8- 1- car bo
xyl at e (Exanpl e Sh} d 87 5 (0.34 mmol ) et hyl

(4- pi peridn-4-yl -pf'perazin-1-yl)-acetate. VYield: 64

- vdra: -di tH -2- 2
RS 150 50 ol gt cpsipisony) 2or02

le 5.
(¢ryorpipasdi- by HeZhepio- hizpbbdeirabudror . 3 epae diarenin-3-yl)-
g - - - di t | - | - /- .
i - 581 B AR 475 B oM 120 mo
(0.53&%12 tept-butple ALringtHyl-piberidiirc aniecarbatrate-8hti 3fl (L §0.56 mmol)
N é N~ H O H15 .
AcOH, cooled to 0°C and stirred for 2 h. Then 85 mg (0.56 mmol) sodium

triacetoxyborohydride were added and the mixfure was stirred overnight at 0°C.

Anal ogously to Exanple 5i the prgduog‘t coul d be

Then the reaction solution was combined with 0.5 mL TFA and again stirred
overnight at RT. After elimination of the solvents the residue was dissolved in 2 mlL
DMF and purified by HPLC. The fractions containing the product were combined
and lyophilised, wherein the product was obtained as the TFA salt.

Yield: 94 mg (46% of theory)

ESI-MS: (M+H)" = 661

retention time (HPLC-MS): 2.5 min {method A)

Example 5.5

(R)-2-(1-ethoxycarbonylmethyl-4,4™-bipiperidinyl-1-yl)-1-(4-hydroxy-3,5-dimethyl-
benzyl)-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-
1-carboxylate
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WosBbéidoess of 2.3 ng (0.09 mmol) LICH in 5 nL WagREP2006/002557
was added to a solution of 40.0 ng (0.06 mmol)

(R)-2-[4-(4-et hoxycar bonyl et WI‘- pi perazi n-1-yl)-pi pe
ridin-

1-yl]-1-(4-hydroxy-3, 5-di net hyl - benzyl ) - 2- oxo- et hyl
4-(2-o0xo0-1, 2,4, 5-tetrahydro-

1, 3- benzodi azepi n- 3-yl ) - pi peri di ne-1-carboxylate in 5
mL THE and the reaction 20 m xture was stirred for 2
h at RT. The m xture was evapolatgd down i.vac., the
resi due was taken up in 1 ni and purified by
HPLC, the fractions contgaini e product were

conbi ned and (| i/sed! Yield: R0 38% gf
theory) ESI @ET@?F@“ = %%%@%fg}ﬁ ~
PCT/ EP2006/ 00255% Yo 105 retention tine (HPLL): 2.6
mn (nmethod A) barrple 5.10 5

{R) mg (0444 Aredin eyt o, Wibipibendinyl1yi-pectats wefe ylided peRT to a
azin-1-yl]-1-(4-hydroxy-3, 5- )
ml%grhg)f/ 24}@ mg,ﬁ())é}z n}m@ly éft?h.%(&hyd roxy-3,5-dimethyl-phenyl}-1-carboxy-

Y52 y B A Lhe 4 3 .,.__.""L...'
S0P Bk P SR AT oyt
(_‘ﬂ‘)b@l[ﬂe 50), H&HEMYA8)46 Mmdl} BT bleared/64 x1.-(8,46menol) triethylamine in
W Bﬁfhf%f:?gergiz i:rrgL é)ll\ifi‘aé% Iﬂ?f’} Ee?x- iﬁﬁ‘ rfr?io <|_3 &rg\e%ﬁ%ke%%vemight at RT.
'gﬁé ?éééﬁi%h]soﬁjtﬂ)@% Pﬂék%lrgféb_‘ down i.vac., the residue was taken up in

enzodi azepi n- I peri di ne-1-carboxyl ate ‘
KelQk aod pofified by PG 4Tle frastigns containing the product were combined,

SBhstab s N Y B LA L R b FUPE. suction,fproa and
H@gepi n-3-yl)-pi pe rid ine-1 - carboxyl ate (Exanple

59), 5.17 g (16.1 mm‘a) TBTU and 8.84 nL (63.0 mmol)
Y®Id:ri et hyl ami ne in A20MA(/BChEO&)i rred for 1 hat

vien 5,28 g (16. pl‘qglz) t hyl
%l Mgp]"er azin-1-yl - pi@éri ol n?ﬁyl )-acetate (used as
tetentivrstirng dHE¢Id)or | d&. 1smint (methhad Agdded to the

reaction m xture, which was then stirred for 1 h at
RT. 150 nlL of 15% K2CO3 sol uti on were added, the

%% é‘ﬁ\éfee&\eas extracted wth 200 nL Et CAc, the organic

separated off and extracted with 150 nL 10%
citric acid 20 solution. The aqueous phase was nade

R P PR ARG Pk Ao St
AXbCARNL4-ENEx0-30D e tethigdie ¢/B-Bénaodiadepth-Bhg)-piperidine-1-

resi due was puri fied by chromat ography (silica gel,
earopylatthe fractions containing the product were

mO)LO/\g’ ”MN/}O(O\H

A solution of 3.8 mg (0.16 mmol) LiIOH in 1 mL water was added to a solution of
100 mg (0.14 mmol) (R)-2-(1"-ethoxycarbonylmethyl-4,4'-bipiperidinyl-1-yl)-1-(4-
hydroxy-3,5-dimethyl-benzyl)-2-oxo-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-piperidine-1-carboxylate in 3 mL THF and the reaction
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: Rer1oodae residue was stirred with DI PE, suctd@ikp2006/002557
V*O?tered and dried. 25 Yield: 8.58 g (76% of theory)

ESI-MS: (MrH)' = 809 retenti'A-time (HPLO): 3.7 min
(nmethod A) WO 2006/ 100026 PCT/ EP2006/ 002557 -106 5.1
o)

(R)-2-[4-(1-et hoxycar bonyl nmet hyl - pi peri di n-4-yl)-pi pe
razin-1-vl 1-1-(4- hydroxy 3 5-d

i met hyl - benzyl ) - 2- oxo-eth

splutipnoxas atirrediogernight Jhl? @ganic solvent was removed in the

n@ﬁ%&hg?%aﬁﬁb‘%ej%@g RA(%? ééqumfr'%[d) iR R et Barfd acetonitrile and

Achifidd @ith ey laai) mefprddt]étt\hast pbsfieal/by HPLCL-thé fractions
q(o]lﬁagéiggggégr bonczly‘(r[e%ta g}élgabm éjllyophlhgegl pi perazin-1-y

4, 5-t et rahydr o- : dbraRe 3-yl)-piperidine
ﬁ?[%car boxyl ate and 0 ﬁggg%wo Pd§®]i n 50 nL Et OH was

Effs'ldv’ngenat ed at RT 4NHHBGOOBHPa hydrogen pressure

|I t he tic dr.ogen ake had occurred.

t'@ﬁt“ﬁ“ﬁ/éﬂhﬁb\é ﬂ?@i/ % GURLe filtrate was
evaporated down i . vac. the residue was stirred with
io DI PE, suction fil tered and dried. Yield: 3.40 g
Ex@miplefs.Theory) ESI-Ms: (MrH)® = 719 retention tine
(HPLO): 2.5 mn (method A) 15 Exanple 5.11
(R)-2-[4-(1-carboxynet hyl - pi peridi n-4-yl)-piperazin-1
mlzltﬂc;(dow g?erézma ﬂbmhwmoneﬁﬁya;mahwmmym-oxo -ethyl

(2- oxo-

et rahydr o- 1 - benzaodi azepi n
- borartsiod crist iy o SR ESPTORALRIRe TSy - eordiate

20H-A—sotut+on—of 126 g (525 1mol) Llu-lln ot
wat er was added at RT to a solutigpnoaf 2.50 g (3.48
nmol )

(R-2-[4-(1- ethoxycarbonyl hy{"- pr|d|n4yl)
pi perazin-1-yl]- @%W nzyl)-2-o
X0- et hyl 4-(2-ox -/tetr r o- 1

3- benzodi azepi n- 3- ym pi peri di ne- 1- carboxylate in 30
nmL THE and the 25 reaction m xture was stirred

Avaogogdly taExpmpla e tlne prasiust gadiddepRiaineddrery 69 mg (0.14 mmol)

2 hydro-
@{;%Eﬁw %%,5 ?ﬂ%g th gp ﬁylﬁjg%g if HP%BCM‘EQ _%-1,2,4,5-tetrahydro
P@Mé\vﬁ@dﬂa’iﬁﬁlnzﬂyﬁ%lﬁéndliﬁba -tarbokylates(FanpEe B and 24 mg (0.14
product were WD 2006/ 100026 PCT/ EP2006/ 002557
mmol) 1-cyclohexyl-piperazine.
Yield: 51 mg (91% of theory)
ESI-MS: (M+H)* = 632

retention time (HPLC): 3.1 min (method A)

Example 5.8

(R)-2-[4-(4-ethoxycarbonylmethyl-piperazin-1-yl)-piperidin-1-yl]-1 -(4-hydroxy-3,5-
dimethyl-benzyl)-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)-

piperidine-1-carboxylate
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1-carboxylate

waBdosabrened, evaporated down i.vac., the resigstEP2006/002557
was triturated with D PE, suction filtered and

drled Yi eId 1.80 g (75% of ~ 1tof*eory) ESI - M. (M+-H) ~
691 5 Rf = 0.10 (silica gel, DCM MeOH Cyc/ NH3

70: 15:15:2) Exanple 5.12

(R -2-{4-[1-(2-ethoxycarbonyl -ethyl)-piperidin-4-yl]-

pi perazi n-1-yl }-1-(4-hydroxy- 10

3, 5-di net hyl - benzyl ) - 2- oxo- et hyl

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- hgnzodi azepi n- 3-

yl ) - pi peri di ne- 1- carboxyl ate -1 "&C H LJ I 352 ny

(0.93 mmol ) et hyl

3- (4-pi peraz nag used
as the bls-@fmlg ?"He?ﬁf vvere add‘e \/(

sol ution of 400':?‘.g o(0.83 mmo) (R)-2- 15 ©
(4- hydr oxy- 3, 5- di et hyl - phenyl ) - 1- car boxy- et hyl
Mﬁdl@g@)@y fo Exémﬁid Sl‘tthelpfddlm:tboald be obtained from 150 mg (0.31

dl aza) i 3 g{ﬁyggﬁ?lﬁlh%ar Do )%{/»gth f4—%§—%xgyl 2,4,5-
tbfrb \gcmﬂl Lagi zbalag wﬂ-% ;ﬁﬁkﬁndin@ 1r&;‘?'56kﬁé‘tlewgﬁﬁ\ﬁj\% gh) and 87

t|rre e reaction
rngr@bJMdeml)téthyla%p(ae]wns@ylmlpemzm tyheacstatee! vy

acted wth DCM | ned or gani ¢ phases
ﬁEHe dried 20 over @g@é@e’/{)gﬁ desi ccant and
Bolvert had been el gt edz{die reS| due was purified
by HPLC the fractions containi n%. the product were
retartiiondine (dPLCY.ophi3-6 sein.(matkediA) 305 ng (50% of
theory) ESI-Ms: (MtH)+ = 733 25 retention tine
(HPLO): 2.6 min (method A) WO 2006/ 100026
BahhEBX)@6/ 002557 -108- Exanple 5.13
(Ri 2-{4-[1-(2-carboxy-ethyl) - pi perl di n-4-yl]-pi peraz
in-1-yl}-1-(4-hydroxy-3, 5-

I -

(Sd?)% tpg’d-c%%gﬁyrln)gf pﬁ&%mﬁ {E) P %eerﬁ%no dlygz‘g él rrll_ydtzoxy -3,5-dimethyl

I:Eermybé?r-om-emyl%@lﬂm@)eyj?m &-teiahydre-13-benzodiazepin- 3~y1) piperidine-

SO Aoy

A solution of 2.3 mg (0.09 mmol) LiOH in 5 mL water was added to a solution of
40.0 mg (0.06 mmol) (R)-2-[4-(4-ethoxycarbonylmethyl-piperazin-1-yl)-piperidin-
1-yI]-1-(4-hyd roxy-3,5-d.imethyl-bénzyl)—2—oxo—ethy| 4-(2-oxo0-1,2,4,5-tetrahydro-
1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate in 5 mL THF and the reaction
mixture was stirred for 2 h at RT. The mixture was evaporated down i.vac., the
residue was taken up in 1 mL DMF and purified by HPLC; the fractions containing
the product were combined and lyophilised.

Yield: 20 mgq (38% of theory)

ESI-MS: (M+H)" = 691



weNoEDFodi¥s NO-H O O Anal ogously to Exanpl e 5. 1i~the, -
product coul d be obtai ned from 2.60 g (3.55 mmC '}E@ 006/0025

(R -2-{4-[1-(2-ethoxycarbonyl - 18t hyl ) - pi peridin-4- yI]
pi perazin-1-yl}-1-(4- hyd roxy-3, 5-d i nethyl-be
nzyl)-2-oxo-ethyl 4-(2-oxo-1, 2 , 4, 5-tetra hydro-1
3 10 benzodi azepi n-3-yl ) - pi peri di ne-1-carboxyl ate and
128 nmg (5.33 nnnl) LIOH Yield 1. 60 g (64% of
theory) ESI - MS: thi 0.07 (silica ge
méamtiainey EiRYE: 70: Qrmm(methméﬁéxanpl e 5.14
(R-2-[1- (2 et hoxycar bonyl - et hyl ) -4, 4' - bi pi peri di nyl
-1 -yl]-1-(4-hydroxy-3, 5-di net hyl -

Bravnple 5.300x0- et hyl
4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-y|)-p
iperidine- 1-carboxylate OH "& 0 0 20 H A sol ution

5 ?@)f? fﬂ@%n%thxe? Re idin- 4—¥I)-p|p_e1ra%|n 138‘)1 1-(4-hydroxy-3,5-
dirgthyi- benzyl) 2-»0)(0 -ethyl 4—(2—ox0 1, 2 4,5~ tetrahydro -1,3- benzodiazepln 3—yl)—

-tetrahydro-1, 3- benzodi azepi n-3-yl)-p
ngpgwlﬁbciﬁ%%y %yl ate (Exanple 5h), 59 ng (0.18

nmol ) ethyl 3 WD 2006/ 100026 EP2006/ 002557 -109
{ [4,4"]Dbipiperidinyl-I-yl- i Onate were added to the
. reaction i xt \hi/C Mgt 2-h at
Mgt By HPL wi t hout any fgrther
wor ki ng up; ther ract i ons cont ai ni ng t he product

0
2 /qbonvlmethvi-

Wt 432 1&01@,2,4.5~tetrah dro-1,3-
pi per 1 di nyT - I-yI JY
20 DI axylate oxo- et hyl '
0XO0- -tetr
3@%@ %8 ﬁ@ ﬁe“ wmolﬁ&*')"? (% %r%x@rg?’ ‘BffiethieSndhyy1-

carboxy—ethyl 4-(2-o0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate (Example 5g), 5.17 g (16.1 mmol) TBTU and 8.84 mL (63.0 mmol)

15 triethylamine in 100 mL DMF was stirred for 1 h at RT. Then 5.28 g (16.1 mmol)

ethyl (4-piperazin-1-yl-piperidin-1-yl)-acetate (used as the bis-hydrochloride sait)

Mol ) TBTU and 76 pL (0. 54 mol) triethylamne in 1
mL DMF was stirred for 1 hat@/@fﬁhen 49 ng (0.18
pi

10

was added to the reaction mixture, which was then stirred for 1 h at RT. 150 mL of
15% K,COj3 solution were added, the mixture was extracted with 200 mL EtOAc,
the organic phase was separated off and extracted with 150 mL 10% citric acid

20 solution. The aqueous phase was made alkaline with K;COs, extracted with 200
mL EtOAc and the organic phase was dried over Na,SO,. After the desiccant and
solvent had been eliminated the residue was purified by chromatography (silica
gel, EtOH). The fractions containing the product were combined, evaporated down
i.vac., the residue was stirred with DIPE, suction filtered and dried.

25  Yield: 8.58 g (76% of theory)
ESI-MS: (M+H)" = 809
retention time (HPLC): 3.7 min (method A)
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8?1%%&82&(? H O Anal ogously to Exanple 5.11 thIECTIFS’ZOOSIDO255T

pro ould be obtained from2.50 g (3.42 15

(R -2-[1'-(2-ethoxycarbonyl -et%yl ) -4, 4" - bi pi peri di nyl
-1-yl]-1-(4-hydroxy-3,5- dinethyl-benzyl)-2-o0xo-ethyl
4-(2-0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) -
pi peri di ne- 1-car boxyl ate and 128 ng (5.33 nmmol ) Li CH.

Yi el d: 1 70 g (71% of theory) ESI-Ms. (M:tH)' = 704
20 Rf 0 20 (S|I|ca gel DCI\/!I\/E()—I/Q/c/NI—B
5.00hH ercarbanyln I

5 iy NPT € | 1
| met) %ggaﬁglé)g )jngetwi bérfzk}%% B%)étﬂ{}?m% )&)aji EaZL S-tetrahydro-1,3-

m)y I
&érﬂoﬂﬁﬂe@imslvl)l-mwéﬁd|ﬁeqX©arbbhvllate
(2- oxo- tetrahydro-1, 3-benzodi aze

ésyﬁperﬁl% ef amee £4.94, ryBl) (B4 - (ﬁwmmxyo’bgﬁgiethyl-benzyl)-2-[4-

HTRRRSLAREERG i 4, o oo

1. R)ti—a—tcéttahwhoho&-jo&azdﬁdahzmm%—m-pipmidii'rtﬁ—mwarbsmate and 400 mg

‘ﬂp ; i%gbdn P%X%L%’[@?i wag &%gq%%tqbcga{l]@fgndz 3(?(360555 Ipn%rogen

&%gfﬁ’r@' Lﬁfﬁﬁ Hﬁé“tf'%b)‘ét)c‘ap h?@fblggh L@lr%ké;ﬁ%@ ggd%r?écf T(}@‘@dm&@t was

fitkenéq offy ﬂ@t fiit,ra@mva@ evapqranadwiowvmﬂm lrasm@ W@$ stlrrﬁd with

[ﬁtprfe% %@ﬁﬁ% %W#Tﬁ%éé)uggdm;gl % he hydrochl ori de

viald:) was added to- tgmorge(gg% eftheoxfur e, whi ch was
then stirred for 20 RT. To the reaction m xture

Bek-MSadded 5 drops dM*A'éb% 7the nixture was filtered

ge f I} f| ed by HPLC. The
r%er ac ro}nrgél g‘:jnl ngéttS héﬁﬂ% &#J were 10 conbi ned, 30
m. Et OAC and 5% NaHCO3 sol uti on were added, the
organj c_ phase was separated off and dried over
Mﬁ.s- ter the desiccant and sol vent had been
elimnated the residue was purified by chromatography

(silica gel, DCM MeOH NH3 90:10:1). The fractions
(EHR-Bt- W'QWEWMWGFM -4-yi ppibierazin-1-yl]-1-(4-hydroxy-3,5-dimethyl-

benzyl)-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-

1-carboxylate

CLOr oy sy

A solution of 126 mg {5.25 mmol} LiOH in 10 mL water was added at RT to a
solution of 2.50 g (3.48 mmol) (R)-2-[4-(1-ethoxycarbonylmethyl-piperidin-4-yl)-
piperazin-1-yl]-1-(4-hydroxy-3,5-dimethyl-benzyl)-2-oxo-ethyl 4-(2-0x0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine~1-carboxylate in 30 mL THF and the
reaction mixture was stirred overnight at RT. The mixture was evaporated to
dryness i.vac. and the residue was purified by chromatography (silica gel, gradient
DCM to DCM/MeOH/NH; 70:30:3). The fractions containing the product were
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WY2RA ggdown i.vac., the residue was tr|turaf,@ﬂ,,3;,2006,002557
ROk gEes

suction filtered and 15 dried in the

until a constant weight was oM’ ned. Yield: 12.4 gy
(15% of theory) ESI-Ms: (MHH)' = 719 Rf = 0. 16
(silica gel, DCM MeOH NH3 90:10:1) retention tine
(HPLC): 3.0 min (nmethod A) 20 Exanple 5.17
(R) - 1- (4- hydroxy- 3, 5-di met hyl - benzyl)-2-[ 1" - (met hoxyc
ar banoyl -net hyl) -4, 4" -
eorpbivedi qvamra’geq/qiqwm ¥3® thehppidue was triturated with DIPE, suction
@[Qe(r% é?‘%e 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) -

A 3Bdiaret ™) 7T ot boxyl ate WD 2006/ 100026
Yleld:EP2006/ 01)35@7(75%3;1&@:].3;)14 NO / Hj -C
Anal ogously to Exa e 5.16 the product could be

B6t-M%ied frdMBEd) &8 (0. 12 mol)
RL-2-(1'-c loy-1- (4
hhy Hovy- 5, %3%{1@& B¥l, T kMBORHEFENTH. . 19:1812)-
benzyl ) - 2- oxo- ethyl4 (2-oxo0-1, 2, 4, 5-tetrahydro-1, 3-be
zodi q n- 3-yl) - pi peridi ne 5 1 car boxyl ate (Exarrpl e
E—@ﬁlp-%qg—,% 1 my (0.35 mmol) O net hyl hydr oxyani ne
(used as the hydrochloride salt). Yield: 13.0 ng (16%
of theory) ESI-Ms: (MtH)+ = 719 Rf = 0.27 (silica
FOr2-{B0M Methyxysarigmyiethyl)-pineridieteyll-piperazing -y Hbt(dyhydroxy-

8
%a;d@e?aél ey a3 2 Sqtrycyd, g ezepin-s-
vl F ﬂiﬂe—b&ﬁ#b@))yléieoxo ethyl 15 -
4- (2- 0XQ- 4,5-tetrahydro-1, 3-henzadi azepi n- 3-yl.)

|per|d|nelcarboxylateO-ICI? /~~NNOON OH'-
o] < o}

CLp-Or o A A o
N o °

352 mg (0.93 mmol) ethyl 3-(4-piperazin-1-yl-piperidin-1-yl}-propionate (used as
the bi$~HydrochIoride salt) were added to a solution of 400 mg (0.83 mmol) (R)-2-
(4-hydroxy-3,5-dimethyl-phenyl)-1-carboxy-ethyl 4-(2-o0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate, 299 mg (0.93 mmol) TBTU and 477
uL (3.40 mmol) triethylamine in 5 mL DMF and the reaction mixture was stirred for
2 h at RT. The reaction solution was combined with 15% K,CQ3 solution,
exhaustively extracted with DCM and the combined organic phases were dried
over Na,SQ,. After the desiccant and solvent had been eliminated the residue was

purified by HPLC; the fractions containing the product were combined and

lvophilised.
Yield: 305 mg (50% of theory)
ESI-MS: (M+H)" =733

retention time (HPLC): 2.6 min {(method A)
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W %@éﬁo 026 PCT/EP2006/002557
8) Z? benzyl oxy- 3, 5- di net h}/l - benzyl) - 2-(4-benzyl-p

|pera2| n-1-yl)-2-oxo- ethyl

4-(2-0x0-1, 2,4,5-tetrahydro-1, 3-benzodi azepi n-3-yl)-p
I peridi ne- 1- car boxyl ate 20 A solution of 1.54 ¢
(2.69 mol ) (R)-2-(4-benzyl oxy- 3, 5-di net hyl - phenyl )-1
car boxy- et hyl

4-(2-0xo0-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -p
Exanplgihé31- carboxyl ate (Exanple 5g), 0.95 g (2.96
mmol ) TBTU and 0.47 nL (3.37 mmol) triethylamne in
20 L THE and 2 mMl DMF was stirred for 1 h at RT.
(RyQHP[1BR2-cdhrboky- @IGyl}rplple)'ldNMHM%pm#ByI}nb(%ycﬁoxy—S 5-
added to the reaction m xtur

SOSG0ZE FECHRER 895 h2 A SIS0 d - brigodigzepin-3-y)
#endlﬂé-‘l??rbgg%% Et OAc were added to the reaction

xture, s washed with sem saturated NaHCO3

sol ution and the organi c phase|was dried over
Na2SO4. After the desiccant B! vent had been
elimnated the residue vvas i ed by

chr omat ograph s i : Et 5:5). The
fractions 5 v—@ P o%ﬁ% orat ed
down, the re3| riturd&ed with DIPE suction
filtered and drlfed Yield: 1.62 g (82% of theory)

PN el 01 RSB S o0 0.
ﬂnﬂ’&ti]ﬂ&?)-z}@ﬂf [TIZ I/Z-btlrﬁ})@%arbﬁnm -pttwy Biiperdink-ylkpipgrazin-1-yl}-1-(4-
2- 0X0 ahvdr o- é - ben

t d _ Ly
epr-A %dwqthblrlb%wﬁ OX9-SN B Pl L 2 Srtelsadrget 3
-1- 5.33 I} LIOH.
?%Zb?'%f% 2@2 p'ggﬁ%e |jcarboxylate and 128 mg (5,33 mmoh Li
Yietky| - pi perhﬁﬂm(ﬁ@/is))fm ethyl -~
- x0-1, 2,4, Sute hydr o- 1, 3- benzodi azep| n- 15
ésﬁlsé)pl peri A_Z zgsboxyl ate and 150 ng 10% Pd/C in
RP=nL M OH V@aﬂ(gmi&@g@naj@d/m@oRTcwm@mm51@5 2)
hydrogen pressure until the theoretical hydrogen

upt ake had occurred. The catal yst was suction
Ei !IInE[ §a4t he sol vent was evaporated down i.vac. and
e was purified by chromatography (silica

gel, EtOAc + 15% MeOH/ NH3 9:1) 20 Yield: 1.03 g (85%
R Y Tl W W %b@ggearid[neytl'- ik 224 yFoxy-3,5-dimethyl-

£ (Y- koﬁ'?ﬂ@'?étr’&h ddd-1 3lbdrioddepin 33y piperidine-
R S o e Hreip
1-cahoytatd, 2, 4, 5- tetrahvdro 1, 3- benzodi azepi n-3-yl)-p

4_pgr_1.,dj_n_e 1- r‘:\rhnvul ate
,ﬁj\w

OO pPAA

A solution of 80 mg (0.17 mmol) (R)-2-(4-hydroxy-3,5-dimethyl-phenyl)-1-carboxy-
ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
(Example 5h), 59 mg (0.18 mmol) TBTU and 76 pL (0.54 mmoi) triethylamine in 1
mL DMF was stirred for 1 h at RT. Then 49 mg (0.18 mmol} ethyl 3-
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ﬁgﬁbb‘% gOf 100 ng (0.18 nmml) PCT/EP2006/002557
(R -1-(4- hydr oxy- 3, 5 di nmet hyI bgenzyl ) - 2- 0X0- 2-

pi perazi n-1-yl - et hyl

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -p
i peridi ne- 1-carboxy|ate, 48 pL (0.55 nmol)

cycl opentanone and 20 pL (0.37 nmol) AcOH in 30 2 nL
THF/NEC}I(Z 1) was stirred overnight at RT. Then 24

§ 36 mmol) sodi um cyanoborohydride was added to
E4h@ birigetidion- byl-pranienataivwaie sides de thewsantiop misboeswhich was

R FERBL T, T4 P MBSy por vori

ap] therfiactions eoﬂialrﬂhg thee praafuct GEre tombiresl ahuklyophilised.
di ssolved in 1 nL DM and /purlfle by HPLC; the
tions containing!! MY} ek e conbi ned and
lised. 5 Yield 1y 3% of theory) ESI-Ms:

3{;@.&3 618 retentﬁMéﬁkl 8 HPLC): 3.2 mn (nethod

mten’ﬁ)mhmbe(HP.l_CQ: ( ~B.4min (method C)

(R)-2-(4-cycl oheptyl - pi perazin-1-yl)-1-(4-hydroxy-3,5

-d i met hyl - benzyl) - 2- oxo- ethyI

Exbpx9-k, 2, 4, 5-tetrahydro- 1, 3- benzodi azepi n-3-yl)-p

-i'peri di ne-1- carboxyl ate OH" 10 11-1 NNCN O- 02 H

0O O Analogously to Exanple 5.18c the product could

PRy 2T R R bR A Py TP o3 5:simet-
bénéyl Q-tﬁbt@thﬁl 4-02-0%6-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-

5-tetrahydro-1, 3- benzodlazepln 3-yl)-piperidine
1@%%9’6’@93@ ate, 40.8 ng (0.36 mmol) cycl oheptanone

ane—12 Y \U 18 HHUI) sodiunTT dHUUUIUHyUfIUE Yietd:
21 ng (18% of theory) ESI-Ms ' 646 20
retention time (HPLC): 3.5 m net hod A) Exarrpl e

5.20 (R)-1-(4-hydroxy-3, SL
i met hyl - benzy

inyl-1- 25 ylmgﬂﬁ 'i M\Qﬁpe“ |

4-(2-o0xo0-1, 2, 4, 5F",-teft>rahydro 1 3-benzodi azepi n-3-yl)-p

i peridi ne-1- carboxyl ate ]
Analogously to Example 5.11 the product could be o-btamed from 2.50 g (3.42

mmol) (R)-2-[1-(2-ethoxycarbonyl-ethyl)-4,4"-bipiperidinyl-1-y{}-1-(4-hydroxy-3,5-
dimethyl-benzyl)-2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-
piperidine-1-carboxylate and 128 mg (5.33 mmol) LiOH.

Yield: 1.70 g (71% of theory)

ESI-MS: (M+H)" = 704

R = 0.20 (silica gel, DCM/MeOH/Cyc/NH3 70:15:15:2)
Example 5.16

(R)-1-(4-hydroxy-3,5-dimethyl-benzyl)-2-{1"-[(hydroxy-methyl-carbamoyl)-methyl]-
4 4-bipiperidinyl-1-yl}-2-oxo-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-
3-yl)-piperidine-1-carboxylate
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[ NvxO- \///*"NNS\ H O A sol.yjson of 100 ng (0.21

nmol ) (R)-1-carboxy-2-(4-hydroxy-3,5-di methyl p

henyl ) -et hyl 4-(2-oxo0-1,2,4,5-tetrahyd ro-1, 3-benzod

I azepi n-3-yl)-pi peridine-1- carboxylate, 73 ng (0.23

mmol ) TBTU and 36 iL (0.26 mmol) triethylamne in 1 s

nmL DMF was stirred for 1 h at RT. Then 56 ng (0.23

. mmol ) 1-net hanesul phonyl - [4, 4" | bi pi peridinyl was

added to the reaction m xture, ahieh was then stirred
for 5 h at RT. The reaction ure was purified by

HPLC wi t hout an t her rgi ng Up;, the fragtions
y oo e | Nil i sed.
tshéory) 010 ESI - V5: (Mﬁ) -, = 708

cont ai ni ng t h¢
retention tinme ( "" 4.0 mn (nmethod A) Exanple

Yield: 63 ny
R sl ¢8I0, G ia i} A bR i 2Hd SerBRaNge e bininerdiny!-1-yi)-
ifl()rhyﬂ!r@@t?, @Lcﬂmle‘tWI-]be%ﬁglz-‘r?o &Elélé{rgle 4-2-0%0-1.2 4.5 éetr?hydro 1,3-

(2-oxo0-1, 2,4, 5-tetra I azep
belpmdmemn-ﬁ yrpiperiding: &-caoxgate (Emmpre 5&[) BM 6 mg—{oo4 mmol)

fﬁ?’kf%gﬂé?% qg%@ %n?a?rﬁtgyl%%ﬁﬂﬁmo? lﬁ L“tﬂ\% wasestlrred for1hat

(gﬁé Tga%}ﬁ @lgbpmg @'Sﬁrﬂ?ﬁ?ﬁ Mbhe@nﬁhﬁrﬁ?}[ﬁm nePfipeylas-thE MYdrochloride

salhevama mmaweaﬂucm pwrtues, whicly wagitihen stiirg@ for 20 h at RT. To
frig BB st ke b S oy ERSEE Mo iprp was ftgred through

£ 29fingé filtbveand purificsl bWBPLOVIHE fractiohd ddﬂta’iﬁﬂ@ltﬁ@@%kﬁ.lct were

PCT/ EP2006/ 002557 -115 retention time HPLC(:j)
apmbneg; ABNIARtOAC and 5% NaHCO; solution were ad ed, the organic phase

was separated off and dried over Na;SQ,4. After the desiccant and solvent had
been eliminated the residue was purified by chromatography (silica gel,
DCM/MeOH/NH3 90:10:1). The fractions containing the product were combined,
evaporated down i.vac., the residue was triturated with DIPE, suction fiitered and

dried in the air until a constant weight was obtained.

Yield: 12.4 mg (15% of theory)
ESI-MS: (M+H)" =719
Ri= 0.16 (silica gel, DCM/MeOH/NH; 90:10:1)

retention time (HPLCY): 3.0 min {(method A)

Example 5.17

(R)-1-(4-hydroxy-3,5-dimethyl-benzyl}-2-[1'{methoxycarbamoyl-methyl}-4,4'-
bipiperidinyl-1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carboxylate
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weaekgo 2's
(R - 1-'?4®r21§dr oxy-3, 5- di met hy! - benzyl ) - 2- { 4-  4- b CR{FG700e/002557

oxy-et hyl )-pi perazin-1-yl]- -1

pi peridin-1-yl}-2-oxo0-ethyl

4-(2-0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) -
pi peri di ne-1-carboxylate jOH O H 0 Anal ogously to
Exanpl e 5.20 the product could be obtained from80 ng
(0.17 10 mmol)

(R) - 1- car boxy- 2- (4- hydr oxy- 3, 5- di ngt hyl - phenyl ) - et hyl
4-(2-oxo-1, 2, 4, 5-

t et rahydro-1, 3- benzodi azepi n: - pi peridine;l

- car boxyl ate 0Jl18: W &
2 (4-pi peri di k- 4Lyl Mphpe¥a nYA-yT )< e anoy Vicel d:
63 ng (56% of theBry) ESI-MS® (MrH) + = 6779 s

retention time (HPLO): 2.4 min (method A) 7 Exanple
AndRgbiRly 2o Ekan{ple 8t ttheGsoduct could be obtained from48(|)1.00'|mg (0.12

rbonyl -propionyl’)-4,4"-bipiperid inyl-1-yt]-1-(4-hyd

TSRS} ERE2- -y bty bipimerisiryldr vy -(4-hydroxy-3,5-dimethyl-
Bol A0 ind 201041 01 e R AR R pperiain
g atthxyhteniBkameleny6) and 29.1 mg (0.35 mmol) O-methylhydroxyamine

4-14, 4" ] bi pi peridinyl-I|-yl-4-oxo-butyrate (am ne A2)
(}v@fL'é as&fgﬁéﬂ’dmcmﬁ"({]%sﬂt)sol ution of 300 ng (0.62 mmol)

Rlq:1- car boxy- 2- (4- hy: gl 100026
P@H EP2006/ 002557 - ﬁgqﬁy}rﬁ?%ﬁmﬁ%@g ) -ethyl
BS[-MSixo0- 1, 2, 4, 5- t et (M )r©719 3- benzodi azepi n- 3-yl ) -

i peridi ne-1-carboxy ,..225 70 ) ~ABTU, and
8200 (070 ol ) 10 REkyPAAEh DS ko8P e
FRARIdrofmE8 (NP CS: Was3 phalrmareamyght at RT. It was
directly purified by HPLC w t hout "any further working
up; the fractions 5 containing the product were
| gm e§1 nd | yophilised. Yield: 170 ng (36% of

—ESI-Ms: (MtH)+ = 760 retention time (HPLO):
4.1 mn (nmethod A)

(R)-2-(4-cyclopentyl-piperazin-1-yl)-1-(4-hydroxy-3,5-dimethyl-benzyl)-2-oxo-ethyl
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

5.18a)(R)-1-(4-benzyloxy-3,5-dimethyl-benzyl)-2-(4-benzyl-piperazin-1-yl)-2-oxo-

ethyl 4-(2-ox0-1,2.4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate
A solution of 1.54 g (2.69 mmol) (R)-2-(4-benzyloxy-3,5-dimethyl-phenyl)-1-
carboxy-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxyiate (Example 5g), 0.95 g (2.96 mmol) TBTU and 0.47 mL (3.37 mmol)
triethylamine in 20 mL THF and 2 ml DMF was stirred for 1 h at RT. Then 0.52 mL

(2.96 mmol) N-benzylpiperazine were added to the reaction mixture, which was
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v 255@)’[’6%@6 5. 24 PGT/EP2006/002557
(%) 2-11" -(3-carboxy-propi onyI ) 4, 4" - bi pi peridinyl-1-
yI

]-1- (4- hydr oxy- 3, 5- dlnethyT benzyl) 2- 0x0- et hyl
4-(2-0x0-1, 2,4,5-tetrahydro-1, 3-benzodi azepi n-3-yl)-p
I peridine- 1- carboxylate H N ~/N" ONIl H OHO
15 A solution 0.96 ng (0.04 mmol) LIOHin 1 nL water
was added to a solution of 20.0 ng (O. 03 nnDI)

§|R 2-[1' -(3-ethoxycarbonyl - propi onyl ) - - bi pi perid
t ﬁ9|st|[eg|fq:r14hatR 30 mL EtOAc were added to the reaction mixture, it

Vi é’(@agﬁ%ﬁ %}ﬁ%;@ﬁ g?{uﬁe}%& (ﬁ )ég hiton BHY b Banic phase was

m@méaz?em Aftyet )h@mm@tmdleo@mrbbaﬁlb@be dlimifated the

THE t t t 0

rgBIoRe WaBUS, % '@rr&ﬂénqtggér Wi ﬁ%{?@éefﬁ@ fff %%ﬁ) "he fractions
Ont&A thB?ro&@rft'v%t‘@ ﬁo? HoWPl tHE residue was triturated with

wat er / acet trile an I'i'sed. The product was
DI iswetiom filtered drid drigd. . Y| eI d: 17 ng (88% of theory)

BUF Voo N 90, 10: 19698 BaRP DB o

EXiIMEP2006/ 002557  ~ 2 Example 5.25

(R -2-(1"-ethox oxal 4' blplperldlnyl-l
re{gntion-tinae (yBLOYXy - 3, 3(Hmﬁémﬁ)"|l10(bé zyl ) - 2-- oxo- et hyl
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl ) -p
i peridine-1 5 carboxylate ()—I -CN'JIONE~'~~ N NOp
g1 gb)zmmm hdréQy- B dimethiltbenzyl)-2-oxo-2-piperazin-1-yl-ethyl 4-(2-oxo-
[ , 4" ] Dbi pi perl d| nyI 1 yI oxo acetate (am ne Al , used

SR YT S G s a2
bfbr(z%pmerézlﬂ—14y|52-rﬁcot-ahyla4-(2-oxo -1,2,4 5-tetrahydro -1 3—benzod|azep|n-
90 e ed GabwRte s ahebity LR RSP A SR s

Hfdr%élﬁ/étéﬂ‘aﬂ RT‘ a‘i‘nc530(90 % Wiodd1epreatid amtil ihe tHeoRetical

was Stirred f at The m xture was evapor at ed
hyelrpgen vpteke hadeoqcelgre@u é’he catalyst was suction filtered, the solvent was

evaporated down i.vac. and the residue was purified by chromatography (silica
gel, EtOAc + 15% MeOH/NH; 9:1).

Yield: 1.03 g (85% of theory)

ESI-MS: (M+H)" = 550

retention time (HPLC): 2.7 min {method A)

5.18¢) (R)-2-(4-cyclopentyl-piperazin-1-yl}-1-(4-hydroxy-3.5-dimethyl-benzyl)-2-

oxo-ethvi 4-(2-ox0-1,2.4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-

carboxylate
A solution of 100 mg (0.18 mmol) {R)-1-(4-hydroxy-3,5-dimethyl-benzyl)-2-oxo-2-
piperazin-1-yl-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-

1-carboxylate, 48 uL (0.55 mmol) cyclopentanone and 20 pL (0.37 mmol) AcOH in
2 mL THF/MeOH (2:1) was stirred overnight at RT. Then 24 mg (0.36 mmol)

sodium cyancborohydride was added to the reaction solution which had been
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pin t he organi c phase was wash 7
%aﬁéﬁﬁg} CCB soI ution and dried over NaZSM.SéALF/FFéerOGmO%S

t he desiccant and sol vent had'®¥een elinminated the is

resi due was purified by HPLC, the fractions

contai ning the product were conbi ned, evaporated

down i.vac., the residue was triturated with DI PE,

suction filtered and dried. Yield: 360 ng (79% of

theory) ESI-Ms: (MrH)+ = 732 20 retention tine

qaated) oO‘ZS(}anﬁf;hn wes theh rrecEfm@}n@tQ‘_’Q@nd overnight at RT. The

%IIQ\)/%]%% (t\%ég)égﬁﬂrﬁ‘ i a?rlﬂ (getbg Jesi @8@{%%&11%3&%’% w2 bk and

purlfied BOHPLE; thfragtioraiohtainingdhbgiédaitavareiconibiéd and
I peri di ne-1-carboxyl ate WO 2006/ 100026

lrahiseo6/ 002557 - 118 H OON- 0 | N,H J _V
H O A sol ution NYo I)LiO—|in1rrL

e@er was added to a&s%lgu(tl ({‘%Qfo&% 0 ng (0.03 nmol)

ER}MS(l - et hoxyoxal (M+H), 4 618 p| peri di nyl-1-yl)-1-(4-
dr oxy, -di_ et hy| - ben o- et hyl

rg¥ rﬂ'%)@ﬁ“ﬁ@?ﬁ?g‘-et etig ﬁé‘e)f %dginzod i azepin-3 5

yl) - pi peridi ne- 1-car boxyl ate in 1 nL THE and the

reaction mxture was stirred for 2 h at RT. The

- Bxdnoplets19ere elininated in a nitrogen stream the

resi due was taken wup in water/acetonitrile and
| yophi li sed. The product was obtained as the Li salt.

RRQ Ql—cQ&ol%tfrllgggeﬁﬁzM h%}/ X4-rh$tl -3, GM*TM)a;I;yFbéﬁéyli-Q oxo-ethyl

%(% R)<0 4, -'(4 %m%wd%yﬂ %b@wa@mnfors)l) pipegding- hcarbn%xylate

Analogously to Example 5.18c the product could be obtained from 100 mg {(0.18
mmol) (R)-1-(4-hydroxy-3,5-dimethyl-benzyl}-2-oxo-2-piperazin-1-yl-ethyl -(2-oxo-

1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate, 40.8 mg(0.36
mmol) cycloheptanone and 12 mg (0.18 mmol) sodium cyanoborohydride.

Yield: 21 mg (18% of theory) '

ESI-MS: (M+H)" = 646

retention time (HPLC): 3.5 min (method A)

Example 5.20

(R)-1-(4-hydroxy-3,5-dimethyl-benzyl}-2-(1'-methanesulphonyl-4,4'-bipiperidinyl-1-
yl)-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylate
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E) - 3- (4- acet oxy- 3, 5-di br onp- phenyl ) - 2- acet yl am no-

acryllc acid Under a nltrogeﬁ‘%tnnsphere a mxture
of 30.0 g (107 mmol) 3, 5-di brono-4-hy- 20

dr oxy- benzal dehyde, 18.8 g (268 mml) N acetyl gl yci ne
and 13.2 g (161 nmol) NaQAc in 120 ni acetic
anhydri de was heated to 130C for 1.5 h. The m xture
was cooled to 90C and 15 nL water was slowy added
dropwi se thereto in such a way fhat,the tenperature

did not exceed 100C. After the tion had ended the
m xture was kept for a furtcher t 90C, cooled to
70C, conbi ned wi O 6

PCT/ EP2006/ OOZW’T@ d ST red For~ 30 i n.
The precipitate vva@' Itered of? washed with water

and dried at 50C. he crude product was further.

Acaitied ommqng (0U1i i) (R -caﬁﬁbﬁyiir(ﬁﬁyﬂro@y—(?ﬁﬁlﬁfwﬁéthyl-
t heory) ESI (MtH) ' = 420/ 422/ 424 (2 Br)

phenylyethys %“&21%9-1 DAF-ftaydech %beQ@qqzemw-y!) piperidine-1-
G, T 2R R BN s OB R lne i

mLébﬂJlEtwms’m'ecﬁBﬁ)rﬂ b a([ &A.. §hemfd mg (0.23 mmol) 1- methanesulphonyl—

et Plrizering e 28969 R MeLTeRRSLINUIR, Wit by hen Stimed for 5

ﬁﬂ KT UTﬁ‘e Y@éctlﬁﬁ%&%rb‘%vé'szﬁﬁlf 2 a}‘HPEmftl%lktré?‘N ff.lﬂherlwérktng up;

The m xture was cool ed \ nmbi ned w t
ihetfeactiand contaiming the praduct wem eombinad and l‘mehulused

precipitate fornmed fi ed,of f \and dried. Yield:
P’ o (720 of theor§3 M g8 Fth(efﬂ!) = 335/337/ 339
E8I-Bo: 15 Rf = 0.35 (\H) €gogel , DCM MeOH AcCH

80: 20: 2) 60%’

r(e[tg;nt@n(tgng( Pbdmo- 24-Avaindmethe@AY1 )-- 2- hvdr oxv- pr opi o
nic acid Under an argon atnosphere 6 nL (43.1 mmvol)
triethylamne was added to a solution of 14.5 g
ExZmpBlenial ) - '
3- (3, 5-di brono- 4- hydr oxy- phenyl ) - 2- oxo- propi oni ¢ 20
acid in 250 nL THE and the m xture was cooled to

R%Zﬁ:(4 EP%’?%‘?,%“'%W BBnZﬂ? -9. [4Q4H@th§n€§@rrh%0|m plperazm 1-yl)-

B-ch I sopi nocanpheyl borane 1 n
muemﬁn Hyip2ndxeethyt #-(Rraxo-1.8¢t, S@WWWeBMGZWtazepm—&y')
The,reaction mxture was stirred for 30

Wpﬁ”‘gf‘e'éﬁ?fb AH9LS | owed to heat up to OC within 2.5

h. To conplete the reaction theymxture was again
cooled to -32C, a solution of 5 o5 (18.1 mmol ) (1
R) - B- chl or odi i sopi nocarrpheyl bor in 40 nL THE was

added ©f\\—CNJ\o/\[r%/ /\\s,:\

Analogously to Example 5.20 the product could be obtained from 100 mg (0.21
mmol) (R)-1-carboxy-2-(4-hydroxy-3,5-dimethyl-phenyl)-ethyl and 57 mg (0.23
mmol} 1-methanesulphonyl-4-piperidin-4-yl-piperazine 4-(2-oxo-1,2,4,5-tetrahydro-
1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate.

Yield: 43 mg (29% of theory)

ESI-MS: (M+H)" =711
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Vq(gggtyg,@gofﬁuch that the tenperature did not exce@@nEmeGmoQ%?
-20C and then the reaction mxture was stirred

overnight in the ice bath. Aft'& cooling again to
-32C a further 2.5 g (7.8 mmol) (1

R) - B- chl or odi i sopi nocanpheyl borane in 20 nL THE were
added dropwi se, the reaction mxture was stirred for
30 mn at this tenperature, 30 heated to OC within

.5 h and then stirred for 66 hat RT. 100 nL 10% NaOH
fﬁ@"é“’ﬁd’ﬁé‘ﬂ(*ﬂ%‘-@he r eatmipAmediagt Abn such that the
tenperature did not exceed WD 2006/ 100026

PCT/ EP2006/ 002557 -120 25C, stirred for a further 30
Erampledn®® ned with MIBE, the organic phase was

separated off and again extracted with 20 nL 10% NaCH
sol ution. The conbi ned aqueous phases were washed
' Lalid e roxg &t Rfn-1-yl}-
oy S S e Eben B S LIRS Moy R bt 1-v1
p( ;1er1c)1n 17y 2 epobi thgd-02-gxni 62 9, t'ptmwwdtmﬂe’i bemm@zBpin-3-yl)-
actlvabed charcoal and filtered. The product was

pf'rﬂﬁrﬂqﬁ'é? Tz PR t hout purification. Yield: 12.7 ¢

(w%or theory) ESI-NE™ M H 5= 337/ 3397341 (2 Br)
Rf 0.4 (silica gel, DCM MeOHAACOH 80:20:2) 10
retentlon tinme (HPLC-I\/IS) 6 4 (met hod D) 6d)
nmet hyl

R 3 3,5-d - y\haﬁj
E]a?:e A(SO| ut :m@g ?3408%1)\/h Hpr Opl o

(R)-3-(3, 5-di br odp- 3- hydroxy phenyl) 2- hydr oxy-

ARaiBadipy 5 Exsmplt S0 e Ebdust oulheohiatnes koybrh mg (017

rﬂﬁx‘rﬂg n(‘,;@el)Vr’ﬂéCarb%&?;&‘JL t@%ﬁ&ékﬁ% Hﬁ%tﬁﬂtbﬁérﬁ,&é{)‘n}l 4-(2-ox0-1,2,4,5-

ogr aphy l1ca , N-hexane/ Et
tétlrahy:tjroﬂ ﬁ-b@neédWeplnt(hgk)fwgenm A MBrboxglatp-an 52 mg (0.18

351/ ﬁ%‘g“‘%%%ﬁ' s )rﬂ H{é{eﬁéﬁm '-ﬁ?e’ihan%l(HPLC' M5): 9.8 min

\(,5%— 3-[ 3, 5-di br onp- 43 Agt(66oesitkeshi)anyl - et hoxymet hox

henyl ]-2- hydroxy-propi onate Under a nitrogen
é}%hﬁ%here 11.1°g (')(é"*éf')m’roff'ﬁ7 40% KF/ A1203 wer e added

elytondldlPRos 7% 93"8 )2 25

hydr oxy- propi onate in 100 acetonitrile and the

resul ting suspension was stlrred for a fewmn at
-@Lﬁiﬁéag%m solution of 4.07 nL (23.0 mol)

(2-chl oronet hoxy- ethyl)-trinethylsilane tn 20 ni
acetonitrile was added and the rgactjpn m Xt ure was
(ﬁ)ﬁ He@-ethoxgcatiboay!-RDpioTH)- it xbipine ridiny -1y &(édydroxy-3,5-

ﬂ%eg%4/15 -edxo Qt%yf‘ﬁf (5-%@(% 1‘“@ 4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidine-1-carboxylate
i :OH

OO Aoy

207 mg (0.70 mmol) ethyl 4-[4,4"bipiperidinyl-1-yl-4-oxo-butyrate (amine A2) were
added at RT to a solution of 300 mg (0.62 mmol} (R)-1-carboxy-2-(4-hydroxy-3,5-
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RYPRBEAbREs down i . vac. and the residue was puri beegp2oo6/002557
by chromat ography (silica 30 ﬁel , Nn-hexane/ Et OAc

7:3). Yield: 5.49 g (59% of th¥ry) WD 2006/ 100026

PCT/ EP2006/ 002557 -121 Rf = 0.45 (silica gel,

n- hexane/ Et OAc 1:1) 6f)

(R -2-[3,5-di bronp-4-(2-trinmethylsilanvl-ethoxynet hox

y) - phenvl | - 1- met hoxy- carbonyl -et hyl 4-(2-oxo0-1. 2, 4,
-tetrahyd ro-1 3-benzod iazepi n-3-y

%imféhyfonh%wh)zeiaylubs&pé@é@ﬁe% tr_@fww%é#gmm&w)-
pperafel (batbotipta, 2R L ab L AR PRTU RS RE (0 ¢ihol)

trietlyianhmenatEemlLDBIF and theceiaction miktarewak atiaken dS€inight at RT. It
The resuyltin us sjon, was copled to -7C an .

WRS A ClORHT bmﬁﬁ%\f\fﬂb% AR WBIAS 16; s raiops
EBttEifing e proldequeletediBingd and iyophiised. 11 2. hydr ox

yiglg:opi onate in 20 ni70 axge{3H% of tHeery)The mi xture was

ééggj%d for a furt he(rM}ﬁ)m:i %Gt this tenperature,

(9.56 rmmol )

retotRAT il THPLY): 1, 34.4.rhirf @héthby d)o- 1, 3- benzodi azepin
-2-one was added and the reaction m xture was

"stirred for 2.5 h at RT. The m xture was evaporated

the residue was taken up in EtOAc, the

E%Yﬂ Ieiéj‘%iase 15 was washed with 10%citric acid and

10% Na2CO3 sol ution and dried over Na2SO4. After the

@gzicqgnt and sol vent _had been el i m nﬁ]&?g he resj dﬁ
-ThdProareexppropinyhet - gPRMeF i e T4 &hydepyas arfmethyl-

BeiEER SR Aidptp R A gt 8 BSBaLBSRS iy pipericine-

t-eadmbiytatet i me (HPLC): 29.2 min (nethod D) 69)

| -ethyl 4-(2-oxo0- OH

1,2,4,5-tetrahvdro- 1, 3- benzo epi n- 3-yl) - pi peridi ne
-1 -carboxvl ate Under a ditrogén~at nospheye 5.46 nL
nmet hanol i ¢ 0. . : e“@%dﬁﬁa 5_solauti on
of 4.309(gﬁiﬁﬁ”ﬂ)i\%‘/vb‘/’m\(f)r _ “)W H
(R)-2-[3,5-dibrﬁrrr’rgg4-(2-trirrethylsilanyl- °

et hoxynet hoxy) - phenyl ] - 1- net hoxy- car bonyl - et hyl

A-splstimadd. 26 2ngH{ G014 enmah\LdObt ih 1, BiL water was added to a solution of
ridine-1-ca

258 BB S RNl RS e DAt S RBSRBEA ARn b ainyt-1-y1-
Bt 5 Shihetly Binaihe-opssingn oibune desuahydro-1 -
bearndiarapin-Bod) piparidine: keRthoxylate ind anldTH angt iheaepotion mixture
‘E%’/Sg&% 8%/2; %%ze;é’(;l’i]ﬁ 2HSe8( 848 e Rimied 0% &988&? stream, the
residue was taken up in water/acetonitrile and lyophilised. The product was
obtained as the Li salt.

Yield: 17 mg (88% of theory)

ESI-MS: (M+H)" =732

Ri= 0.13 (silica gel, DPCM/MeOH/NH;3 90:10:1)
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wWAokRb@pEi on tine (HPLO): 17.3 min (nethod D)
(R~ 1-car boxy- 2- (3, 5- di br omo- 4. hydr oxv-pheny! ) - P@'ﬁ*)EIP2006/002557

4-(2-0x0-1,2,4,5- tetrahydro-1'3:benzod
i azepi n-3-yl)-pi peridine-1-carboxylate 5 A solution
of 0.51 g (21.3 nmmol) Li OH was added to a solution of
(R -2-(3, 5-
di br ono- 4- hydr oxy- phenyl ) - 1- met hoxycar bonyl - et hyl
4- (2 0x0-1, 2, 4, 5-tetrahydro-

azepi n-3-yl) - pi peridine-|-carboxyl ate
(crude product from Exanple 6g) in 80 nL THE and the
reaction m xture was stirred for 3 h at RT. The THE

(/ﬂ)s%-( @Léthbm;aba@giéi% &'agpipehbmyawpuﬂ—hbémQy*@SMSﬂWﬂbenzyl)-2-

with E , acidifie %.10 ] aqueous

aﬁ%@@s&%’i it DA PRI AR RZED EAL Y - ARETCTS-1-
kﬁgg& organi c phases were evaporated down i.vac.

suspe ed in diethyl ether, filtered, the residue

gel , DCM MeOH AcCH 90: 10: 1). ! 3.5 g (100% of
t heory) 15 ESI-I\/IS: (I\/H—|)+ = 12/ 614 (2 Br)

retention ti t hod, D)
(R) - 2- (4- cycl ip rat2| M 0>trr/orm A-

xyIN
hydr oxv- benzyl ’é o- ethyl ©
4-(2-o0xo0-1, 2, 4, 5Hte rahvdro- 1, 3- benzodlazepln 3-yl)-p
P o ) SR A Bp o1 b6 gPERaLe famine A1, used s
thel Mdrogemba%ate&rgalt)@uél@ adddd at RT to a solution of 300 mg (O 62

IST‘F%C-J%Q%)? r-ca)%/oxy-é %4 ?iyglrok))cgfoyg-dlme}/ OIylrl %)ﬁ)éngl H‘Yyl 4-( Et h)?/ 1,2,4,5-

trardrs-y %tgggzﬁﬁ.&e%& gﬂp%@@hamm Baokyat® 'Zzg%rﬂna (0%0 mmol)

TBTUBanthd97 pir(i1etthsninaot) tn’@thyiamln&lnMLalaMFtam the reaction mixture

peashef €op BT AHE Rt WES R¥Bh et bodh T W residue
Wak tskernog idl DOM| the diﬁém& #mésbytvdﬂéismd Wb 5%11(2003 solution
further workin racti ons containin

ared dueﬂ QM@I‘ blaeg% Ater thirdesicsht pnd salvent bagy ge@a efigrinated the

h

W0} Bnpipliod by R0 Fipdractighi cohkitifd fhd fggeey ote
é@ﬁﬁi’n]aﬂoaﬁﬁpcﬁ@ﬂ'diﬂﬁ@ﬁ@hﬁﬂzw residigBwasxitordted @ith DIPE, suction

R) - 1- (3, - dj br onp- 4- hydr oxy- benzyl ) - 2- (4- nor phol i n-4
ﬁ%eé'aés@cfrﬁw 1-yl)-2-oxo- et hyl
Helig- 0x0-1,2,4,5-tetsg y,ggsprg%%flg%ﬁﬂjl azepin-3-yl)-p

i peri di ne-1-car boxyl at e
ESI-MS: (M+H)" =732

retention time (HPLC): 4.0 min {method A)

was dried and then purified by chédomat ography (silica

Example 5.26

(R)-1-(4-hydroxy-3,5-dimethyl-benzyl}-2-(1'-oxalyl-4,4"-bipiperidinyl-1-yl)-2-oxo-
ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
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15

20

W 2068/4ddBe | / NCNAON N O OH Anal ogously to pgr/EP2006/002557
Exanpl e 6i the product coul d_?1e8_obt ai ned from 100 ng

(0.16 nmol)

(R) - 1- car boxy- 2- (3, 5-di br onp- 4- hydr oxy- phenyl ) - et hyl

4-(2-o0x0-1,2,4,5- 10

t etrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1-car bo

xylate and 31 ng (0.18 mmol)

4-pi peridin-4-yl-norpholine. Yield: 72 ng (58% of

theory) ESI-MS: (MrH) + = 762/ 764/5466 (2 Br)

retention time (HPLC-M5): 3.1 (method A) 15
Exanpl e 6.2

(R -1-(3, 5- d|gz;gﬁ“@wgigL&%yxmﬁﬁfyk/qéﬁig,Ewr@thoxyca

r bonyl et hyl

yl)-piperidin-1-y ]{Q 0XO0- ethyl

4-(2-o0xo0-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) -

A&opjtharo.ﬁﬁmg (o. Oémhmm)lLa(DH iBr 10H wdlel watBidded-t¢ aNdiution of

200 K 0aHPANATORE ARt e o s Biniasich o A1 Ca-hyarony-

S e IR R U e

yi)l:ﬁ:pendme» -carboxylate in 1 mlL. THF and the reactlon mixture was stirred for 2

4 5t B oS S S b il e FoS8 s taken

g rPivBRiriddetorfitrid and g@’pﬂﬂ&s@d Iriyé )Jrcﬁﬁ%t ¥a8-obYhinkd asThe Li salt.
ng (4% of theory) ESI-M 847/ 849/ 851 (2

‘Blejd 5 retenWmQ(Qgr%O(WIQU)NB) 2.9 nin (nmethod A)

%ﬁ@ (3- bro(ma d) hyé(r)oxy benzyl)-2-(4-cyciohexyl - pi pe
Razi n- 1-yl ) -@10Xsilies byl DCNAMeOBI/NH; 90:10:1)

oxo-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi peri
di ne- 1- car boxyl at e

Example 6

(R)-2-(4-cyclohexyl-piperazin-1-yl)-1-(3,5-dibromo-4-hydroxy-benzyl)-2-oxo-ethyl
4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

Br
l " _OH
= Br

CpO e

6a) (Z,E)»3-(4-acetoxy-3,5-dibromo-phenyl)-2-acetylamino-acrylic acid

Under a nitrogen atmosphere a mixture of 30.0 g (107 mmol) 3,5-dibromo-4-hy-
droxy-benzaldehyde, 18.8 g (268 mmol) N-acetylglycine and 13.2 g (161 mmol)
NaOAc in 120 mL acetic anhydride was heated to 130°C for 1.5 h. The mixture

was cooled to 90°C and 15 mL water was slowly added dropwise thereto in such a
way that the temperature did not exceed 100°C. After the addition had ended the
mixture was kept for a further 2 h at 90°C, cooled to 70°C, combined with 300 mL
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= = \' " O\~ N (N1 O1~ O7a)
%’928&3&(%?%! acet oxy- 3- br ono- phenyl ) - 2-acet yl am n%(-:TIEP:fl()OS/OO%S?

lic acid Prepared anal ogousl y*¥ Exanpl e 6a from 75.0

g (366 nmol) 3-brono-4-hydroxy- 15 benzal dehyde and

64.2 g (548 mmol) N-acetyl glycine. After cooling of

the reaction mxture the product precipitated out

and was filtered, washed with water and dri ed.

Yield: 69.8 (56%of theory) retention tinme (HPLC):

waier and S@lﬁ'@dﬁoﬁ?}@)ﬂIQ.OTITEb))reCIpltate was filtered off, washed with water

3§ BP0 W S s PR BL WiRRR Ayrogion.

Biglditi on of %74 (ggé/@@ﬂtheml )
E(:Z E@S (4-acet oxy- 3-br omp- phenyl ) - 2- acet yl am no-acry
id in®bdht 43%&21!4341(21 Tt eaction nixture was

d 9 h.
Iﬁf?af/v:s f:gol ggzb erm%él /%’tol ng%? {@ﬁ 2 5

wat er, extracted three 25 tlrres W|th 300 m__ EtOAc

e;_be co ned or vvlth 1
%Léﬁ_&m_@gé- ccant

Witle $8bN @wth%b Qﬁsm s# 4 m P@a %\ﬂastétfdera%léﬂy&uw of 35 79(84.8

reacted further wthout purification. Yiel
ro8wh (@.Ex adéchptwaﬁaﬁbmwpaenﬂrzmawmaw|c acid in 290

r(’é%\?@ ete Igﬁ:ga%fl rre gﬁ%c%ﬁﬁ%p er%tohwlgh@) DE?H]?%%{FIE]I’G) for1.5

RCTHE M'Bﬂ@rfe Whs 8b6Rl 181070 BERbMedOwith. 1 (435 Qrd!&oéﬁd stirred for a
triethyl ami ne was added to a 5 solution of 45.0 g
funthar im. The precipitate formed was filtered off and dried.

br ono- Y, 2-0xo-propionic acid in
%E&Sm_ THE gzndc;gg’h(zﬁrﬁ Bfﬁ%é%s cooled to -27C. Then a
E8I-M3:on and ML @335/356/339{1&)8()1
R) - B-chl or odi i_ sopi. noca yl bor n 200 THE was
Botied  dr opd-35 (lighGenBCHIMS OB R iF 20T o o
exceed -20C. The reaction mxture was stirred for 15
mn at -30C and allowed to warmup to RT within 1 h.

&00 rfﬁ)@(@,ﬁ%mme-mar@g@em@ Zhadrce@mrbnhnic acid

G808 & Bt Bl oS e b BBl S5 g o -
SOt 67 14. 5@’1(@2@ﬁwmdl? Bt(sémelmmwﬂzﬁﬁymﬂ Iph@nﬂg-gﬁfrwtﬁpropionic

phase was separ at ed It was washed wth

4
gl 250 mii THER the mixtureiwas seoled to e33°Cadihen a s@idtion of 22.6

eV T i
dﬂaﬁﬁ@@ sudh taiat tmemramu;m eeed 20 TR Heeaction mixture

el 1 m nated the residue was
was stirred for 30 min at 30"8 and allowed to heat up to 0°C within 2.5 h. To

complete the reaction the mixture was again cooled to -32°C, a solution of 5.8 g

(18.1 mmol) (1R)-B-chlorodiisopinocampheylborane in 40 mL THF was added
dropwise such that the temperature did not exceed -20°C and then the reaction
mixture was stirred ovemight in the ice bath. After cooling again to -32°C a further
2.5 g (7.8 mmol) (1R)-B-chlorodiisopinocampheyiborane in 20 ml. THF were
added dropwise, the reaction- mixture was stirred for 30 min at this temperature,
heated to 0°C within 2.5 h and then stirred for 66 h at RT. 100 mL 10% NaOH

were added to the reaction solution such that the temperature did not exceed
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WesHbh&shdows t her wi thout purification. Yield: 53
(89% of theory) retention time (HPLC): 4.0 mi nPZT&P2006/002557

(method D) 20 7d) net hyl -120 -
(R) - 3- (3- br ono- 4- hvdr oxv- phenyl ) - 2- hydr oxy- pr opi onat e
2.5 nmL concentrated sul phuric acid were added to a
solution of 53.6 g (154 mol)
(R) - 3- (3- brono- 4- hydr oxy- phenyl ) - 2- hydr oxy- pr opi oni ¢
acid in 250 nL MeCH and the reaction m xture was
2°G, séirredder a furthar MintleenhinedinéthWEBEY thsoorgaeit phase was

IOl e e

ajuesals|piaised wa%rmob@@wmm@wmwnml a&mmedamh 20% HCI
i ccant and sol ve

dr | over . After the des
’géaéﬁ léfﬁiyrﬁWaC&ﬂ Witk dﬂ@éaylcﬁleedﬁ@AG ekt J@efmlwaed organic

Méé&%%ﬁ%gdrﬁ%ﬁgd achfv?L l%?@@é) defr%si%gﬁ% /%@@éﬁ@t was

feaie Efezots] @ﬁﬁﬁﬁt?punf’ﬂ:zﬁoﬂ e) nethyl

-3-[3-b 4-( 2- - et hoxynet hoxy) - p
{u 71| !2 Lsgﬁoxy(pr{%?&@:}g QHF' (39 1 ?/mol )
@shnﬁsil I(ggpgopyl a:m n&A Fﬁ’ffs@?‘/@gglm @9l ution of
29 o

|3ij 3- (3- br ono- 4- hyd} 6>(§rlllmgﬁyIDCMIM@@M@@OW@Q@;F;B e
t
efbrtild e (IR PRMN S A el fRied Byl 5 6 " (aase ©

nnDI) (2-chl or onet hoxy-et'hyl) - trlnethylsilane in 20
mL DCMvvas added The reactlon mxture vvas stlrred

D, soniul s g jlFonD
gﬁ&gﬂg%rfrwtlt(tgg gﬁ&’%h‘ﬁ@ ?2@5 E!T{-S gtohtyrjopdd 3%&% [%Edqy?) 2-hydroxy-

mbbmnmmld ax t 06 tnly methanctiet MG G Manasasticresitior 8¢datfRT. The

1.5 h at RT. The action 10 xture was vvashed Wt h

T %{ﬁf@%@\éﬁﬁp@%{ﬁ%%%@n%%ﬁw HEXS MTITEE B er

ﬁﬂ] él?déegtgeﬁiff’e‘kﬁﬁé/@@%csﬁb)’ent had been

ellmn residue was purified by
ko mat ography (silifc@ggélf% GibeBry@Ac 75:25). Yield:

l%_i(_3'\/|%\’m(9:3ﬁ(;/od01;5)theor)@/s set gg{/bggls% r{s Eg §|PLC) 15.1
reéfdntign[titnd (IAPREAMETT. Blrﬂiiﬁt(mélﬂficbd Bypvl - et hoxymet hoxy) - p
henyl | - 1- met hoxycar bonyl - et hyl :

4-(2-oxo0-1,2,4,5-tetrahvd ro-1, 3-benzodi azepi n- 3-y) -

hydroxy-propionate

Under a nitrogen atmosphere 11.1 g (76.6 mmol) 40% KF/ALQ3; were added to a
solution of 6.78 g (19.2 mmol) methyl (R)-3-(3,5-dibromo-4-hydroxy-phenyf)-2-
hydroxy-propionate in 100 mL acetonitrile and the resulting suspension was stirred
for a few min at RT. Then a solution of 4.07 mL (23.0 mmol) (2-chloromethoxy-
ethyl)-trimethylsilane in 20 mL acetonitrile was added and the reaction mixture was
stirred for 20 h at RT. The mixture was filtered through Celite, the solvent was
evaporated down i.vac. and the residue was purified by chromatography (silica
gel, n-hexane/EtQAc 7:3).

Yield: 5.49 g (59% of theory)
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%2006/1000 6
brono-4-(2-trinmethyl sil anyl - et hoxynet hoxy) - phen?PT/-EE-ZOOG/OOZSST

hydr oxy- propi onate and 2.75--11.2 mol)
3-piperidin-4-yl-1,3,4,5-tetrahydro-1, 3-benzodi azepin
-2-one. Yield: 5.46 g (72% of theory) retention tine
(HPLC): 16.5 mn (nmethod E) 25 7g)

(R) - 2- (3- brono- 4- hydr oxy- phenyl ) - 1- net hoxycar bonvl -

hyl 4-(2-oxo-

3&‘2 4, 5-t et r&AHdsifica ggl, perexsmedZEANII)v] ) - pi peri di ne
-1l-carboxvl ate Prepared anal ogously to Exanple 69
from5.40 g (7.98 mol) (R)-2-[3-brono-4-

6f2- t r (RWE2-[B/5<libramd- 4¢2hﬂm1éthwsﬁliéﬂm‘éthbhﬁ'ﬂ}étﬂox%—ﬁﬁéWFY—methoxv-

car b?&% -et hyl 4- (2- _ '
1,2 DoRylre! V}rﬂ"" -¢x&1k?nﬂﬁwmtwhgg§gg_§_gggz_o§gw
-1-c t 7 nm. 30 (4.2 nmol) methanolic
sul p petethe, 1eC &3 € The crude product (5.44 )

Mader 4 oittdgen atﬂmsphdre/\ﬁ L2Baut1 Opimirholg dtdimethyinopyridine was

aﬁ}q& Oe? go gtlﬂpﬂlcfrfl 5 g‘ég%zn?l%é ) 4-—%%%[) grt'lﬁr};thlioorgfotrmate in 80 mL
i@o@gQ%FségmoﬁﬁquTﬁéYeﬁhﬁﬁ@’ khsPerffPR%¥ cBbRMlto -7°C and
slevlyaoyabioed, w;trb@mwoapé 5163 3{9.55-rpimpBrmethyl (R)-3-[3,5-dibromo-

HE AR Sifed faESiiteifud 2 Rt tipanatEingp mL
aeetbnitrive mwﬁmuf@@}déﬁst:ifré@ e A 1?)9mlrﬂalecﬂlsrfbm-5@5ature 2.35¢g

and the reaction mxture was stirred for
Rl hdwirgyidirrtYiiad 4i-tetrahydeet1 »3*b9@zod=amvm 2 one was

%%é%ﬁ%fd BRTRBCGT mRORT Gt shitel ok R R L ikt wes

empbrarted d@mga:man rihesesudue mmsvvasénedp\zin tEhOA@; tlfe&irgdnil:Qahase
sol dri ed over yaz S, After th
Wcyeshnt wiltc B e orandaeh Keroap Ralliben ang dried over

N%%t(%lrj AffeRthd Hééléé@ﬁt%d’%&l\%rﬁ%g@béﬂhne%l i ﬁﬁ%&“ﬁ@ residue was

the solid was was t her
ruified meramamapNy ilica gellgragi:e(rﬂmmartdﬁE@A(c bVeto 28).

\;;%}%ps) retention t'ﬁs&'?gbg;)oftﬁeo rin n (method E) 15
ESHMS: ( 3- br ono- 4- hvgmxy)* &675@/?56/259@132)[4 (tetrahvd

ro- pyran-4 %}I)L pi perazin-1-vll hyl

rgtenpiog e (P UCE- tet&ga%VUfﬁ&mfﬂBldJthodl azepi n-3-yl)-

pi peri di ne- 1- car boxyl at e Prepared anal ogously to

Exanple 5.20 from 100 ng (0.19 mml) (R)-2-(3-brono-

@( g-(RV—QF(Gz@demnmLz)hﬂtﬁmthhejwﬁthmethoxvcarbonvl-ethvl 4-(2-oxo-
4- (2-,0X0- / 5
3y|1 ..... £ 2AEPINNIY BRIDE g-bearhop
Und®rd :‘?iﬂ% '?5

Indee, géfh aﬂhB?ﬁl?@rereéIG gw\g @Je@w CWS@P&? M) were added to a
solutton of 4.30 g (5.69 mmol) (R)-2-[3,5-dibromo-4-(2-trimethylsilanyl-

ethoxymethoxy)-phenyl]-1-methoxy-carbonyl-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-piperidine-1-carboxylate in 40 mL THF and 40 mL MeOH and
the reaction solution was stirred for 6 h at RT. The reaction mixture was
evaporated down i.vac. and the residue was further reacted without purification.
Yield: quantitative

ESI-MS: (M+H)" = 624/626/628 (2 Br)
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\V\E/?a%g{a/g@dbzg' me (HPLG-MB): 3.2 min (method A) 25pcr/Ep2006/002557
(R) - 1- ( 3- br onp- 4- hydr oxy- benz;}?% 2- (4- mor phol i n- 4-vyi -

pi perid in-1-yl)-2-oxo-ethyl 4-

(2-o0x0-1, 2,4,5-tetrahydro- 1, 3-benzodi azepi n-3-yl ) -pi p

eri di ne-1-carboxyl ate WO 2006/ 100026

PCT/ EP2006/ 002557 -128 Br ~N~ O~ O H O Prepared

anal ogously to Exanple 5.20 from 100 ng (0.19 nmol)
(atgntion tmprbid-C)a- hylif Sxyindimestpeg Di- car boxy- et hyl
4-(2-o0xo0-1,2,4,5-tetrahyd ro-1, 3-benzodi azepin- 5
3-yl)-piperidine-1-carboxylate and 36 ng (0.21 nmol)

Bh)i IOG?)I-mcart#bxwtz-rmﬁﬂiﬂmlumte4-h\kir®hdphc€rﬁllh@th&EA {%0a-1,2,4,5-

theory) | ] (Br.),. reéentlointtlrre
( HPL =HLb AR MRS R ALY € X : : 2
L e

d&b(@no%hyd mxn—phenpll)ﬂ altmetivaeytadbooy he i M%plxn-nz ¥, 5-tqtrahydro-

1 Aebastiazonit S BB s citoRyink (oS BREE frgm Example 60)
inBo &rL(TﬁHPra?mhe%erpmmewé )surle@ wrtzpnm & hhe THF was
4-(2-oxo-1, 5- tetrahé ro-1, 3- benzodi azepi n-

glirpinptes pead. dﬁhﬁeacme@as pavas washehwitg E(t@/"'@laﬁlﬁtfleﬂ with 10%

I N4
T Hg s oliRhlls DRSS Eu oaliviveeRER08 S B4 ThHe
cenmbitedwrghhitihadBs GrevB)evaporated downivaod sasp&idadln diethyl
2006/ 100026 PCT/ EP2006/ 002557 " -
ether, filtered, the residue was dried and then purified by chromatography (silica
gel, DCM/MeQOH/AcOH 90:10:1).
Yield: 7 3.5 g (100% of theory)
ESI-MS: (M+H)" = 610/612/614 (2 Br)

retention time (HPLC): 14.1 min {method D)

6i)  (R)-2-{4-cyclohexyl-piperazin-1-yl}-1-(3,5-dibromo-4-hydroxy-benzyl}-2-oxo-

ethyl 4-{2-ox0-1,2.4,5-tetrahydro-1.3-benzodiazepin-3-yl}-piperidine-1-

carboxylate
30 mg (0.18 mmol) 1-cyclohexyl-piperazine were added at RT to a solution of 100

mg (0.16 mmo!) (R)-1-carboxy-2-(3,5-dibromo-4-hydroxy-phenyl)-ethy! 4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate, 58 mg (0.18
mmol) TBTU and 25 pL (0.18 mmol) triethylamine in 1 mL DMF and the reaction
mixture was stirred overnight at RT. The reaction solution was filtered through a
syringe filter and directly purified by HPLC without any further working up. The
fractions containing the product were combined and lyophilised.

Yield: 64 mg (51% of theory)

ESI-MS: (M+H)" = 760/762/764 (2 Br)

retention time (HPLC-MS): 3.3 min {method A)
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(R)-1- (3- brono- 4- hydr oxy-benzyl.)-2-[ 4- (4- et hoxycar bon

yl met hyl - pi perazi n-1-yl)- pi 'pg\3i'di n-1-yl ] - 2-oxo- et hyl
4-(2-o0xo0-1, 2,4,5-tetrahydro-1, 3-benzod i azepi n-3-yl)

5 piperidine-1 -carboxylate OH id |I~/Br 10 O H

Prepar ed anal ogously to Exanple 5.20 from 150 ny

(0.28 mmol ) (R)-2-(3-brono- 4-hyd

oxy-phenyl)-1-car boxy-ethyl 4-(2-o0xo0-1, 2,4,
Q&‘-ﬁﬂgﬁ-’g&@dr 0- 1, 3-benzodi azepi n- 10
3-yl)-piperidine-1-carboxylate and 79 ng (0. 31 mmol)
ethyl (4-piperidin-4-yl- piperazin-1 -yl)-acetate.
(M)-aH, 5-ibragior Sdrysiuixytrarayi))2-(ZEstorpisylinc dyHplperidin-1-yl)-2-oxo-

e(t76 {%@o&a‘gj‘l )1?545%&8 F?)_» i,%ﬁ?er‘zggk'a%e%ls -é-yT’)'-;% pgriicﬁlme-1 -carboxylate

(R - I-(3-brono- 4- hydr oxy- benzyl ) - Z-[ 4- (4- car boxymet hy
| -pi perazin 1 yl)-piperidin 1-yl]-2-o0xo-ethyl

4- (2-o0xo0-1, 2,4, 5-tetrahyd " on

ro-1, 3-benzodi azepi n- 3-yl ) - pi peri e-1- 20
carboxylate OH 0 Br NV OH _ C Il \ ~ N~ NO H

. 0 H .Br .
O A solution of 0™y (P12 mol ), L in.5 nmL water
was added at RT &*@%ﬁ%wﬁ.ﬁ* ~07 nol)
(R)-1-(3-bronp-4-7 yqrée;y- enzyl )92-[ 4-(4-et hoxy- 25

car bonyl net hyl - pi peftazi n- 1-yl ) - pi peri di n-1-yl ] - 2- oxo-

et hyl 4-(2-oxo0-1,2,4,5 WD 2006/ 100026

PCT/ EP2006/ 002557 -130 :

Aretlogdusally to Ex@npen@idbe areguat-cduid He pbiainedirom- 100cmgk{6.16

R ooy 2 o A e PSR h A B 2.5
tétréﬂﬁ‘ﬁjro-‘It,beenzodiazepin-S-yl)-piperidine—1—carboxylate and 31 mg (0.18
mmol) 4-piperidin-4-yl-morpholine.

Yield: ' 72 mg (58% of theory)

ESI-MS: (M+H)" = 762/764/766 (2 Br)

retention time (HPLC-MS): 3.1 min (method A)

Example 6.2

(R)-1-(3,5-dibromo-4-hydroxy-benzyl)-2-[4-(4-ethoxycarbonylmethyl-piperazin-1-
yl}-piperidin-1-yf]-2-oxo-ethyt 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-
piperidine-1-carboxylate

Br

/©:0H

CL Oy Ay

Analogously to Example 6i the product could be obtained from 100 mg (0.16
mmol) (R)-1-carboxy-2-(3,5-dibromo-4-hydroxy-phenyi)-ethyl 4-(2-oxo-1,2,4,5-
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u resi due was acidified wth 1 M HC and LN
@&3@@#?@8 down i.vac.. The residue was puri fiégﬁhg/’moemozsm
HPLC, the fractions contai ni ahtdt-he product were 5
conmbi ned and | yophilised. Yield: 28 ng (59% of
theory) ESI-Ms: (MtH)' = 741/743 (Br) retention
time (HPLG-M5): 2.5 min (nmethod A) 10 Exanple 8
(R -1-(3,5-dichloro-4-hyd
roxy- benzyl)-2-[4-(4-nmethyl -pi perazin-1-yl)-piperidin
tefraliydro- B 3deanzetmrkepin-3-yl)-piperidine-1-carboxylate and 46 mg (0.18
4-( 2) oxo-1, 2 4, 5-tet {_a,hydr 0-1, ? benzodi azepi n-3-yl)-p
M) b A1RipeHf iBoicyHRiPerazs-ta)-a9etale- /N NC OV W

. OO0 HB8a) 2, | -CdAlo, ~@do- phenol Sol uti ons
Yo-I N40. 7 g (245 mmol %@g&@u/?nbf%()g@ in 160 nL water
BREMS:6 nL (143 muM+HX FO17/849/850i(2Brhe in 16 nl

ter re d, 1.9 .a.soluytion of . 40.0 g (245 20
oo GEEEMST Aeiin trietiodAhe et o snd t he
m xture was stirred for 15 min at RT. Then 62.3 ¢
5245 mmol ) i odi ne was added in snmall batches to the

' m xture. To conplete the reaction, after 3

h at RT, a further 31.1 g (122 mmol) iodine and 4.8
mL (72 nmol ) et hane-1, 2-di am ne were added and the
(FYac{3-bromadxibydroxyvdensil)-2+ 4 yolobieryighipegizirRT-yl)-2-oxo-ethyl 4-(2-
Sat ur at ed NaHSO3 sol ution was added until 25 an

Qer fied ualEahsioohathaneadiapsiain-XbrpReridiRe-dsaaraendale

phases were washed with saturai ed NaCd solution WD
2006/ 100026 PCT/ EP2006/ 002557 - 13%..&fd dried over
Na2SO4. After the desiccant and @ ent had been

elimnated the residye was featted ffrther w thout

purification. Yigld WW = 0.5

(silica gel, n-h J Ot 4:1)0 5
- H

7a) (Z,E)-3-(4—acetoxy-s-bfomo-phenvl)-Z-acetvtamino-acrv[ic acid

Prepared analogously to Example 6a from 75.0 g (366 mmol} 3-bromo-4-hydroxy-
benzaldehyde and 64.2 g (548 mmol) N-acetylglycine. After cooling of the reaction
mixture the product precipitated out and was filtered, washed with water and dried.
Yield: 69.8 g (56% of theory)

retention time (HPL.C): 7.6 min (method D)

7b)  3-(3-bromo-4-hydroxy-phenyl)-2-oxo-propionic acid
While cooling with ice, 750 mL 4 M HCl was added to a solution of 69.7 g (204
mmol) (Z,E)-3-(4-acetoxy-3-bromo-phenyl)-2-acetylamino-acrylic acid in 300 mL

NMP and the reaction mixture was heated to 95°C heated (bath temperature} for
2.5 h. It was cooled overnight to RT, combined with 2 L walter, extracted three
times with 300 mL EtOAc, the combined organic phases were washed twice with 1
L water and dried over Na,SO4. After the desiccant and solvent had been
eliminated the residue was reacted further without purification.

Yield: 45.8 g (87% of theory)
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)
V% 2?%"@0% hl or o- 4-i odo- phenoxynet hoxy) - et hyl | - RG §/Rgq006/002557
hyl sil ane Under a nitrogen att®sphere 33.5 g (242
mol ) K2C03 and 20.7 nL (117 mmol)
(2-chl oronet hoxy-ethyl)-trinmethylsilan were added to
a solution of 28.0 g (96.9 mmol)
2, 6-di chl oro- 4-i odo- phenol in 800 nL acetonitrile and
the reaction mxture C 10 was refluxed for 1 h. The
retemdioh dime{HPLCE way.@wsipdmatiesi Opwn i . vac., the
residue was taken up in 300 nL water, extracted
three tines with 300 nL Et OAc and dried over Na2SO4.

7t er(Qg@._g(sd&%in%la%@%-@ﬁé@Et-mgﬁg@ggﬁiﬂwhaat ed
the resi ] W U

Undarfancangooratmvisphere ZBmil. ($5696aolftriethytanyine MaRadded to a

N Y 1 I SN TR -

IRBEDSADTHF 3% thdhiXtdfe Wa8@Bbled! téOEY‘QPYTH@{JQ %éldﬁﬁh and 114 g
Min THF) uted with THF

chlori ,
(§5@\mmoacﬂéwﬁhﬂd@fdpwdyéomlﬁogamlh@yib@r@n@fm 26030l Ptf was added

drépweElihat the tempsipture did not expged 30°G: Th repgiion,mixture
wed stirtethfor 1i5miz08t 30°Cdind mmaﬂotmmiﬂﬁito Tt withinheh. 200 mL-
1addltl on had ended 11.0 nl (14 wer e added

% Neget yate @ddedda dhe mﬁwpﬁtWLélqnaﬂJcmtham@ tegpgkatdre did not
éé(Eeéb Quby. st{)r?edﬁ_%&ﬁ%@%aﬁg@lﬁ%@ﬁt%ﬁ%@ﬁﬂeﬂa er, combined

nitored were adde
withe40@ att Wﬁ&ahdﬁmmaqmspmasee\dassepma@éd oﬁt it WBs washed with

d
LRrmE R, SaunE st 1ad wir s MAGToeTadted Lug miih.400 mL E10AC
the ebmbed b@&n@ﬁhﬁésﬁﬁe@%ésﬂ&?@@ sat‘bfrél%ﬁ Né‘@l solution and dried

desi ccant and sol vent had been elim nated

- avies Neue Ouahfigiinerdasicdeyt pad splveat bad bagn ta}mreatﬁfl e residue was

YR Mgl 12,0 9 (5Pl theory) 0 vo

\(@ldE) -3-(4- acet oxy 3357 di(8bYpsfahebsny! ) - 2- acet yl am no
ic aci xture of 12.2 64 nmmol )
refestin MUy or A MRiEEiEhPNe. 112 § (96

mol ) N-acetylglycine and 7.86 g (96 nmol ) sodi um
acetate in 50 nL acetic anhydride was heated to 130C
Tdhat metbyipd)3-(3-byorho-Bydroxirpbendalthivuiroxy-ptapiendie

| ed. t nd 5 n wa d
P8 Pouenseted agoPilio A wi sdeioc Satian el 9,69 o4 mmon
(@8t@tﬁoﬁﬁ§4ﬂyd?6ﬂﬂpﬁé’cﬁyl?ZIhyﬂFcJ)@p&oﬁ%lc?QQdrl?cr 26BYRr MeOH and

wer e added, whereupon a precipitate forned. This was
the reantion robduretwas aU for AlaehBd . Uhe mniwktre wasnevaporated down

?’r@IFF ﬂ}@ﬁ#& \fﬁ%ﬁ%%&égl ?56 n%LhE%X% tfllg oFEanlc %hgée was washed

twice with 100 mL saturated NaHCO3; and saturated NaCl solution and dried over

Na,SO,. After the desiccant and solvent had been eliminated the residue was
reacted further without purification.

Yield: quantitative

retention time {HPLC): 6.8 min (method D}



A

10

15

20

25

30

PcE di chl or o- 4- hydr oxv- phenyl ) - 2- oxo- pr opi_ 0
g@@%ﬁé@o 4 MHC were added at RT to a sol ut IPGWES?OOG"OOZ%T

12.0 g (36.1 mol) (Z,E)-3-(4426-

acet oxy- 3, 5-di chl or o- phenyl ) - 2- acet yl am no-acrylic

acid in 70 nL NWP and the 15 reaction m xture was

heated to 130C (bath tenperature) for 4 h. After

cooling to OC 200 nmL water were added and the

m xture was stirred overni ght, whereupon a

pPeeci metat éR]-8+8dnombhd-$2-Wdmefhvidilangcethbkyrasghosty)-gllenyl]-2-

(Z'Qﬁ; lpuritﬁ 95% The filtrate was extracted

t hree m. Cyc/EtOAc (1:3), the conbi ned

F [ .

6179A01(3o. 109 t sgﬁﬂogglaﬁﬂﬁe ng?%@&&g%g%tgge% 10.2 g (34.6

vac.. After 1t SI ccC and vent
mnncaﬁ metled (B)- -§- (bemma) -grhydonty- mrwml)t&hyem pmplenate in 100 mL

@%H&%}% \gé:glg%igpt%rg ésﬁgg%lgé 5% é)npﬁb é’ h&& a solution of 7.9
Wmﬂnﬁﬂ -8R ﬂchél)n A e%g}t)-tnmeth Isalane in 20 mL DCM was added.

R) 3@% d| chl or o- dr oxXv- {) ydr oxv- pr opi

%h@ ceation rmixbyeMeap atmae o ush @ REF hlmenéo Tonfpieimthe reaction

PR i oL o 7 oF Rt o ding i 9.8 o5 mmod (2

etldroin&fhogy-e831)trinathyisidid afd stirred for 1.5 h at RT. The reactlon
chl or odi i sopj ngcanpheyl bor ane. The crude é)lroduct

wyXtueewas warBed Matcs BdNasy Onand splwated Na oﬁ@iutw S dried over
SARS0L R GRLEEEROMOLE01 Skl BAAY e sy vas
purifteel 2y otrocwtographgt{siics gbh OyciEtOia 76:@6).e added to -
%? ol ution, cool ed t OC_%%} O%H_ga rude product from

fifrple 8f in 30 nL a action m xture was
@éﬁtf&qirﬁ@gHﬁLb)at t% 9 rh Hcgrﬁartﬁédl The m xture was

neutralised with solid K 5 di uted w th water
-and extracted exhaustlvely W|th Et OAc. The conbi ned

I 7 : pIEN
and smkemvcér@dnbeet_mewmmteﬂ 4I$Lﬁetlfél‘lﬂdbt§‘—tl %@énzodmzepm—(i-vl)-
further reacted w thout purification. Yield 1.8 g

(75% &t eps) 10 8h) net hyl

PRaRed §n Apdaa 96 Bxcndehs BF R RESY (130 hinib AR R 3-(3-

env ydroxy- propi onat'e er a. ni

mbmmﬁ@ﬂﬂmﬁtmml@n&l?éttﬁantbox?@%&ﬁ?lhl&%rwﬂm@itﬂmﬂe and

% 23?-93(-1513é g I ﬁ{i?%"cgélﬁe (‘g%%%ﬁ%%ﬁyﬂ?% h%l)enzodiazepin-z-one_

ViRRY: OXY - propl onate 41486 (ngo@g]efhgghﬁ)rl l e and the
resultlng sus enS|on was stirred
retention time (HPLC 16.5 min (method E)

79)  (R)-2-(3-bromo-4-hydroxy-phenyl)-1-methoxycarbonyl-ethyl 4-(2-oxo-

1.2,4 5-tetrahydro-1,3-benzodiazepin-3-vl)-piperidine-1-carboxylate

Prepared analogously to Example 6g from 5.40 g (7.98 mmol) (R)-2-[3-bromo-4-
(2-trimethylsilanyl-ethoxy-methoxy)-phenyl}-1-methoxycarbonyl-ethyl 4-(2-oxo-
1,2,4 5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate and 7.7 mL
(4.2 mmol) methanolic sulphuric acid (0.5 M). The crude product (5.44 g) was

further reacted without purification.
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for a fewmn at RT. Then a solution of 2.12 nL %12.0
Wﬁﬁp9w?§wgﬂloronethoxy- ethyl)-trinethyl sil ane PRIAH2006/002557
nmL acetonitrile was added andiithe reaction m xture
was stirred for 20 h at RT. The m xture was filtered
through Celite and the solvent was evaporated down
i.vac.. The residue was further reacted w thout
purification. 20 Yield: 3.80 g (97% of theory) 8i)
(R -2-[3,5-dichloro-4-(2-trinethylsilanyl -ethoxynet ho
reYontiohetivé (HPLOYEt hax gedinr(Astigd BY hyl  4- (2- oxo- 1,
2,4,5-tetrahyd ro-1, 3-benzod iazepin-3-vl)-

pi peri di ne- 1- carboxylate 25 Prepared analogously to

- 2- h\ﬁdtrahvdrnr-hﬁl-tmnzbehaaedm-ﬂ vll)éblgericBn@a cmlbbkvlate

R Blyfgh ot e g%é@ﬁaﬁm‘b&ﬁubﬁ LT SyleR s az%’so ution of

| g
%ﬁggrmhg%'r% 006/ %ﬂggg%gapm EFEF@(?%(} %’oz@gg i 1?3%%%“0”

R)UIE V(& stirged faror b at Riy dhexorgahiesplvenl wasteliigatadioac., the

-ethvl 4-(2- - . - . ;
40Ty Eregeria NPsh e W FIONG a5kt Wit 9% HGLDdiebaustively
eﬁra@ﬁidJth'EaO@\c %@%ﬁ&ﬁn@d‘@?ﬂ%ﬁhé’sé&m@éﬂﬁﬁél@e@ﬂlth saturated
from3.10 4. 65 mol 5-di chl or o-

Ma@lzsqlutn%a drigd |o¥EY Q@x/yﬁefethﬁm)ccpﬁbaw polyenthad been
|
@ﬁ%{e@%é{?aﬁ%%a%lﬂ@rgfé%gjz\g th 99.m\- Jieshy) ether, filtereg; fhe solid

wds wasbeokwmtcﬁemyﬁemeﬂandtdned&ﬂMﬂ@l ic sul phuric acid
S M. Yield: 2.49 0% of theory
‘éﬁif’ 1- car boxy- 2- ( 3, 543%#%8%0&1%96&%‘5&}'%%@%)) et hyl
rétén%o XPnd @Pﬂ ! |
etrla vdr o( Zenz%d?z?zlg {nr?t qdvE) pi peri di ne- 1- car box
ylate Asolutlon of O 42 g (17.3 mml) LiOHin 20 nL
f 4 :

yl - etdib(érazm 1-yl- ethvl 4—(2—oxo 1, 2 4 5—tetrahvdr0 1.3- benzodlazepln-S—vl)
4-(2-0xo0-1, 2,4, 5- tetrahydro 1, 3- benzodi azepi N-3-y1)-p
|perlw9fﬂlﬂeﬁa¢ﬂf59ﬂalﬁa in 50 nL THE and the

SBRSHAEBHIAT (E5aS 59 00 100108 R - brome
@hﬁkexymewﬁhecbr‘bbkheEtMG(Z@m ¢Ii2fit Egeté%mrgiﬂ%ddﬂzodlazepm-

exhaustj yel ext ra th Et QAc

B Rharda s mﬁ%m O mRixd KyClekenykpiperazine.
ution and dried r the desi ccant

ﬁgl sol vent had been el manat eJ éﬁ'éﬁr esi due was

ESi:rMSr ated with di et(h%H)eFIﬁ@Q/GSzb(LBrol on filtered and

rHenGan thve (IBLAMS). 802 il §9%da Afreory)

Example 7.1

(R)-1-(3-bromo-4-hydroxy-benzyl)-2-(4-morpholin-4-yi-piperidin-1-yl}-2-oxo-ethyl 4-
(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate
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R =005 (silica gel, DCM MeOH 9:1) 8m) (R)-1-
Véga?%ﬁlog??@- 4- hydr oxy- benzvl) - 2-[ 4- (4- net hyl - pi Hpé?é%zr?OWOOZSQ
-1-yl)- piperidin-1-yll-2-oxo28éthyl
4-(2-o0x0-1, 2, 4,5-tetrahvdro-1, 3-benzodi azepi n-3- 25
Vi) - pi peridi ne-I|-carboxyl ate Under a nitrogen
at nosphere a m xture of 150 ng (0.29 mmol)
(R) - 1- car boxy- 2-
(3, 5-di chl oro-4- hydr oxy- phenyl ) - et hyl

4-(2-o0x0-1,2,4,5-tetrahydro-1, 3- OH
benzodi azepi n- 3-yl ) - pi peri di ne?@iboxyl ate, 63.8 ny
4-

(0.34 mol ) 1-nethyl-4- ipii fi n- | - pi perazi ne and
0.17 nL (0.98 rrré:j et‘@" oprpp %&w ey 10 ni 30
DVF was stirred Téf NEreriat RT.o Then 124 ng (0. 32

mol ) HATU was added t® the reaction mxture, which

was then stirred for 4 h. This was evaporated down WO

2006/ 100026 PCT/ EP2006/ 002557 -135 i.vac. and the
FrephfddearBegdUsly {d BLarplech PO TRIR 408 RRY (6.95!rhisd1)4&)-2-(3-bromo-
grgdi ent% toy DCM NECH 85:15). Tﬁﬂdt(racti ons)qﬁl) (

dehydraxyrphgnylird-garbaxicethyk 42 cowebl, Bedd-teteatyslsedt 2tenzodiazepin-

lEP e fie PR o e BB S PR g 5y moroholine.

Yiglg: m xture was evaperages1Bofthéoypc., the 5 residue
was triturated with diethyl ether, and the product

ERMBi | tered and dr (MdH) 684(6864Briy (22% of t heory)
VS = /. : - ention tine

r%ﬁbﬂ%ﬁ/g' EE Elscm"ﬁ%y(zgﬁﬁ'gfﬁk;ho The foll ow ng

conmpounds were prepared anal ogously fromin each case

50 |
iﬁ;‘ﬂ&&l& boxy- 2- (3, 5- di chl or o- 4- hydr oxy- phenyl ) - et hyl

4-(2-o0x0-1, 2,4,5-tetrahydro-

1, 3- benzodi azepi n- 3-yl } pi peri di ne-1- car boxyl ate and

(Rré -(Berrospbingdnaxyabeni -2 1 -ethoxysari@aylopthyl-4R -bipiperidinyl-1-
NQ, H,15 EXx Yield (9, M tentl

HeloRi 7R ERL . s0e Ry dre 134 2B ghF R lpiperidine-1-

carboxylate

o

SOy A Ay

Prepared analogously to Example 5.20 from 150 mg (0.28 mmol) (R)-2-(3-bromo-
4-hydroxy-phenyl)-1-carboxy-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-
3-yl)-piperidine-1-carboxylate and 79 mg (0.31 mmol) ethyl [4,4'Ibipiperidinyl-1-yl-

acetate.
Yield: 63 mg (29% of theory)
ESI-MS: (M+H)" = 768/770 (Br)

retention time (HPLC-MS): 3.2 min (method A)
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8.2 39 672/74 3.1 [ M+ A
‘@’?3”8@6@5 (~N~ [MeH + (A) WO 2006} 1050056( ) BePiERSo06/002557

PCT/ EP2006/ 002557 -136- Exanpf¥ 8. 4

(R)-1- (3, 5-dichl oro-4-hydroxy-benzyl ) -2-oxo- 2- (4- pi pe

ridin-4-yl -piperazin-1-yl)-ethyl

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl)-p

i peridine-1-carboxylate 504 I / A | X-CNO

N NO I HOUnder a nitrogen atnosphere a m xture of
.29 mmol) (R)-1-carboxy-2- (3,5-d

i chl or o- 4- hydr oxy- phenyl ) - et hyl

4-(2-o0xo0-1,2,4,5-tetrahydro-1, 3-

malﬁrzwbmo-imhﬁd roky-bienggl)-2ein(d-dthorydzobgiydinethyl-iperazin-1-yi)-

tent-

ipBad ] HI2-gro B IaNe h2ch s akgeire | benzediagepin-3-1)-

I ) and 0.17 L (0.98 nmol)
@Pﬁy iai‘gg%@g’p Il%zlglém ne in 10 nL DVF was stirred at RT

for 5 mn. Then 124 ng (0.32 mvl) HATU was added to
the reaction m xture, vvhich was tshen stirred for 4
h. This was evaporated down i €. and the residue
was purified by chromat Q,gr §ri I i ca gel gr adi ent
DCM t o DCM ongai ni ng

t he productm e apor?art/\d‘l do .vac.
The residue was¥ en upln 90 m_ fornic atid and -
stirred for 3 h At RT. The nmixture was evaporated

Fr\Maréd YaglogoLiBl tb Fiafhisle \520 frolfETE0 g (0. 2R §R)-2-(3-bromo-
N sol uti or? ngt ract ed exhaustively gW(Ot h Et OA%:(ﬂ)t hé

4-wBraxychsanyhn -capinayethvicdt-2-axeed4, weﬁrﬁhyglt%? Arlenzodiazepin-

98 L 980, Pd r  Hperan.

piperatie 1wApatetateyr ated with di ethyl ether, suction
0
\f(l lIcE ered and dri ed. Y| eI d 84]5]0?9“6(024)/0 of theor y)

ESI-MS: (M+H) =769/771 (Br)
retention time (HPLC-MS): 3.1 min (method A)

Example 7.4

(R)-1-(3-bromo-4-hydroxy-benzyl)-2-[4-(4-carboxymethyl-piperazin-1-yl)-piperidin-
1-yll-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-

carboxylate

OH
s
: N N\-/\ O
O 3O o A
;J’QOAC C /\g/
H
A solution of 3.0 mg (0.12 mmol) LiOH in 5 mL water was added at RT to a

solution of 50 mg (0.07 mol} (R)-1-(3-bromo-4-hydroxy-benzyl)-2-[4-(4-ethoxy-
carbonylmethyl-piperazin-1-yl)-piperidin-1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4,5-
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-MS: . (MEH)' = 673/ 675 (2C retention time .
%E@@f\@mg 6 mn (met ho<(3I A))25 WO 2006/ 100026 PCT/EP2006/602557
PCT/ EP2006/ 002557 -137- Exarpi3e-8.5
(R -2-4,4"-Dbipiperidinyl-1-yl-1-(3,5-dichl oro-4-hydro
Xy-benzyl) - 2- oxo- et hyl 4-(2-oxo-
1,2,4,5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi peri di ne
-1l-carboxylate 51 OH / I ~N~/~H I N-CN O
\~~" - \%AN N O H Prepared anal ogously to Exanpl e

SetdaHydoon1 15 08enpodifzélinsByh-pipetine- taaksosyiate in 5 mL THF and the
3, 5-di chl or o- 4- hydr oxy- phenyl ) - et hyl o )
€AGIOFPIXiUre WasssHTERY thyidh.ol e grganic solvent was eliminated i.vac., the

. ST . L di vl _
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Thedetidupivre paified by HE’MJQd)bnyfrat:tﬁonsY¢cn1tdin)ir@4thEg3r()d{4&6were

of theo ES|-MS: (MtH) + = 672/ 674 (2C retention

PPW&’"{M’@ W@P}‘"@?‘E{- mn (method A) 138 PATENT CLAI NS

Yiel§CGRP ant agoni sts loffiedpia | OB R 1 NO

N\*eI{’Z O &N Og5 H V\hg?erig%@%eorﬁéﬁ%cgwg group sel ected

ESIS: _ (M+H)" = 741/743 (Br) :

retention time (HPLC-MS}): 2.5 min (method A)

Example 8

(R)-1-(3,5-dichloro-4-hydroxy-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl}-
2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylate '

|
/ﬁ\ : Cl
O O EARA
i ;
8a) 2.6-dichloro-4-iodo-phenol

Solutions of 40.7 g (245 mmol) sodium iodide in 160 mL water and 9.6 mL (143
mmol) ethane-1,2-diamine in 16 mL water were added to a solution of 40.0 g (245

mmol) 2,6-dichloro-phenol in 180 mL EtOH and the mixture was stirred for 15 min
at RT. Then 62.3 g (245 mmol) iodine was added in small batches to the reaction
mixture. To complete the reaction, after 3 h at RT, a further 31.1 g (122 mmol)
iodine and 4.8 mL (72 mmol) ethane-1,2-diamine were added and the reaction
mixture was stirred overnight at RT. Saturated NaHSO; solution was added until
an acidic reaction occurred, the mixture was extracted three times with 400 mL

EtOAc, the combined organic phases were washed with saturated NaCl solution
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group of general 15 formula Il R4 1 ~N~;"R3 WD
2006/ 100026 PCT/ EP2006/ 002557 -139- wherein Y
denotes the carbon atomor, if R4 denotes a free pair
of electrons, it 5 may al so denote the nitrogen

atom R3 denotes a cyclopentyl, cyclohexyl or o
aytdoed pvgt Ngr&fup Adterize denistant ancheeleenidiasl een eliminated the

1-di oxo- 10
BRBROR R R Wb Rdtcaeng: Do Gn. 2y 1
YieRer azi n- 1- 690@(97%/bfmelody)n 1-yl group, wherei n the
above- nenti oned nDnoc clic heterocycles in the ring
Rey be nond?-odpilien Q@éé’tl@iﬁr@é‘i RANSdd oxy, met hyl ,
ethyl, trifluoronethyl, 15 hydroxynethyl or
hydr oxyet hyl groups, or nmay optionally additionally
&ty rfﬁF(ﬁsﬁiU'Ec:hid:ruMeirbdbwmmdmﬂww¢4eﬁm1dﬂmethvlsilane

@éé%gﬁ{% h%%{)ﬁém eég}grmrnol) 2CO3 and 20.7 mL (117 mmol)
(Qté}%ﬁb‘ﬁﬁétﬁeﬂ)ibt%[tﬁﬁi&l'%saI&%@F&‘M@@éd’tﬂ a solution of 28.0 g (96.9

car boxyet hyl”, et'hoxycar
a3, 6ailddnga-étlhq¢-phen©érlb@Dﬁlmt.raﬂemtnlqu the reaction mixture

‘ﬁ%%]ﬁ e ﬁ u|hpﬁ'bﬁ>ﬂea&5%rﬁxg¥)ﬁyreg%a %g%ﬁl)(%ﬁgq%ﬁmwn i.vac., the residue

WaS keUlp imod mL WélléY' ShitaeiHree ltumrwunyiasml IMthBfOAC and dried
cycl opﬁd)yl sul honyl (hydr oxyam no) - carbonyl net hyl ,

ety |')& aenicrard Ppersplvant hagibesn eliminated the residue was
g %ﬁ{)ﬁﬂ%}ﬂf’c thyl group, wherein the
uen

entical or different and may
Yilelcbound to %Mg(gsefaobtbleoqr) ring nitrogen

R¢= 0.83 (silica gel, n-hexane/EtOAc 4:1)

8c)  3,5-dichloro-4-hydroxy-benzaldehyde

Under an argon atmosphere 39.4 mL {78.8 mmol) isopropylmagnesium chloride (2
M in THF), diluted with 50 mL THF, was siowly added dropwise to a solution of
30.0 g (71.6 mmol) [2-(2,6-dichloro-4-iodo-phenoxymethoxy)-ethyl]-trimethylsilane.
in 200 mL THF, cooled to -20°C. After the addition had epded 11.0 mL (143 mmol}
DMF were added at -10°C and the reaction mixture was allowed to come up slowly
to RT. After the reaction had ended (monitored by TLC) 100 mL of 2 M HCL were
added and the reaction solution was stirred overnight at RT. It was extracted twice
with 300 mL EtOAc, the combined organic phases were washed with saturated
NaCl solution and dried over Na;SO4. After the desiccant and solvent had been
eliminated the residue was purified by recrystallising twice from Cyc/EtOAc (1:1).
Yield: 12.0 g (88% of theory)
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carboxy group, if this carboxy3mgroup is not bound via

a nitrogen atom and 30 R4 denotes the hydrogen atom

if Y denotes the carbon atom or 140 R4 denotes a

free pair of electrons, if Y' denotes the nitrogen

atom 5 selected fromthe group consisting of: No.
Structure Br OH 01) OBr /NNOO %O ON HO Br OH

8@) r{Z E¥3Q4-ddetbB/-8Brdichioid-phdnyly-2Ndetia ild=brylidBcid

HO OH 0 Br ((4) (XK NNO NO
A mixture of 12.2 g (64 mmol) 3,5-dichloro-4-hydroxy-benzaldehyde, 11.2 g (96

mmol) N-acetylglycine and 7.86 g (96 mmol) sodium acetate in 50 mL acetic

anhydride was heated to 130°C (bath temperature) for 3 h. The reaction mixture
was cooled to 90°C and 5 mL water were added such that the internal temperature
did not exceed 100°C. The mixture was stirred for 2 h at 90°C and 200 mL water
were added, whereupon a precipitate formed. This was filtered off, thoroughly
washed with water and dried.

Yield: 12.0 g (57% of theory)

R = 0.84 (silica gel, Cyc/EtOAc 1:1)

8e)  3A3,5-dichloro-4-hydroxy-phenyl)-2-oxo-propionic acid
131 mL 4 M HCl were added at RT to a solution of 12.0 g (36.1 mmol) (Z,E)-3-(4-
acetoxy-3,5-dichloro-phenyl)-2-acetylamino-acrylic acid in 70 mL NMP and the

reaction mixture was hééted to 130°C {bath temperature) for 4 h. After cooling to
0°C 200 mL water were added and the mixture was stirred overnight, whereupon a
precipitate formed. This was filtered off and dried (2.9 g; purity 95%). The filtrate
was extracted three times with 300 mL Cyc/EtOAc (1:3), the combined organic
phases were dried and evaporated down i.vac.. After the desiccant and solvent

had been eliminated 4 g of the product (purity: 80%) were obtained.

Yield: 6.0 g (66% of theory)
ESI-MS: (M+H)" = 250/252/254 (2Cl)
Rs = 0.30 (silica gel, DCM/MeOH/AcOH 90:10:1)

8f)  (R)-3-(3.5-dichloro-4-hydroxy-phenyl}-2-hydroxy-propicnic acid

Prepared analogously to Example 7¢ from 3.00 g (10.0 mmol) 3-(3,5-dichloro-4-
hydroxy-phenyl)-2-oxo-propionic acid (purity: 80%) and 6.34 g (20.0 mmol} (1R)-B-~
chlorodiisopinocampheylborane. The crude product (1.9 g) was further reacted

without purification.
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8g) fnethvl {R)-3-(3,5-dichloro-4-hydroxy-phenyl}-2-hydroxy-propionate

2 mL concentrated sulphuric acid were added to a solution, cooled to 0°C, of the
crude product from Example 8f in 30 mL MeOH and the reaction mixture was
stirred for 2 h at this temperature. The mixture was neutralised with solid KHCO3,
diluted with water and extracted exhaustively with EtOAc. The combined organic
phases were washed with saturated NaCl solution and dried over Na,SQ.. After
the desiccant and solvent had been eliminated the product was further reacted
without purification.

Yield: 1.8 g {75% of theory over 2 steps)

8h)  methyl (R)-3-[3,5-dichloro-4-(2-trimethylsilanyl-ethoxymethoxy)-phenyl]-2-

hydroxy-propionate
Under a nitrogen atmosphere 5.79 g (76.6 mmol) 40% KF/AlL,Q3 were added to a
solution of 2.64 g (9.96 mmol) methyl (R)-3-(3,5-dichloro-4-hydroxy-phenyl)}-2-

hydroxy-propionate in 20 mL acetonitrile and the resulting suspension was stirred

for a few min at RT. Then a solution of 2.12 mL {12.0 mmol) (2-chloromethoxy-
ethyl)-trimethylsilane in 20 mL acetonitrile was added and the reaction mixture was
stirred for 20 h at RT. The mixture was filtered through Celite and the solvent was
evaporated down i.vac.. The residue was further reacted without purification.

Yield: 3.80 g (97% of theory)

8i)  (R)-2-[3,5-dichloro-4-(2-frimethylsilanyl-ethoxymethoxy}-phenyl]-1-

methoxycarbonvl-ethyl 4-(2-oxo0-1,2,4 5-tefrahvdro-1,3-benzodiazepin-3-yl)-

piperidine-1-carboxylate

Prepared analogously to Example 6f from 3.80 g {8.65 mmol) methyl (R)-3-[3,5-

- dichloro-4-(2-trimethylsilanyl-ethoxymethoxy)-phenyl]-2-hydroxy-propionate and

2.12 g (8.65 mmol) 3-piperidin-4-yl-1,3,4,5-tetrahydro-1,3-benzodiazepin-2-one.
The product was purified by chromatography (silica gel, DCM/MeOH 98:2).
Yield: 3.10 g (54% of theory)
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8k)  (R)-2-3,5-dichloro-4-hydroxy-phenyl}-1-methoxycarbonyl-ethyl 4-(2-ox0-

1,24 5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

Prepared analogously to Example 6g from 3.10 g (4.65 mmol) (R)-2-[3,5-dichloro-
4~(2-trimethyl-silanyl-ethoxy-methoxy}-phenyl}-1-methoxycarbonyl-ethyl 4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate and 4.48 mL
methanolic sulphuric acid (0.5 M).

Yield: 2.49 g (100% of theory)

8l)  (R)-1-carboxy-2-(3,5-dichloro-4-hydroxy-phenyl)-ethyl 4-(2-0x0-1.2,4,5-

tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

A solution of 0.42 g (17.3 mmol} LiOH in 20 mL water was added to a solution of
2.49 g (4.64 mmol) (R)-2-(3,5-dichloro-4-hydroxy-phenyi)-1-methoxycarbonyl-ethyl
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-carboxylate in 50
mL THF and the reaction mixture was stirred for 1 h at RT. The organic solvent
was eliminated i.vac., the aqueous phase was washed with EtOAc, acidified with
10% HCI, exhaustively extracted with EtOAc, the combined organic phases were
washed with saturated NaCl solution and dried over Na,SOj4. After the desiccant
and solvent had been eliminated the residue was triturated with diethyl ether,
suction filtered and dried.

Yield: 1.60 g (66% of theory)

Rf = 0.05 (silica gel, DCM/MeCH 9:1)

8m) (R)-1-(3,5-dichloro-4-hydroxy-benzyl)-2-{4-(4-methyl-piperazin-1-yl}-
piperidin-1-yi]-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-

yl)-piperidine-1-carboxylate

Under a nitrogen atmosphere a mixture of 150 mg (0.29 mmol) (R)-1-carboxy-2-
(3,5-dichloro-4-hydroxy-phenyl}-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate, 63.8 mg (0.34 mmol) 1-methyl-4-
piperidin-4-yl-piperazine and 0.17 mL (0.98 mmol) ethyldiisopropylamine in 10 mL
DMF was stirred for 5 min at RT. Then 124 mg (0.32 mmol} HATU was added to

the reaction mixture, which was then stirred for 4 h. This was evaporated down
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i.vac. and the residue was purified by chromatography (silica gel, gradient DCM to
DCM/MeOH 85:15). The fractions containing the product were combined,
evaporated down i.vac. and filtered through aluminium oxide, wherein the product
was eluted with DCM/MeOH ©:1. The mixture was evaporated down i.vac., the
residue was triturated with diethyt ether, and the product was filtered and dried.
Yield: 43 mg (22% of theory)

ESI-MS: (M+H)" = 687/689 (2Cl)

retention time (HPLC-MS): 2.8 min (method A)

The following compounds were prepared analogously from in each case 150 mg
(R)-1-carboxy-2-(3,5-dichloro-4-hydroxy-phenyl)-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-
1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate and the corresponding amount of

amine:
|
IEIOH
i : Cl
OOy
' ,&OAC
H
Example || Yield (%) Mass retention
spectrum time HPLC
' (method)
8.1 21 687/689 2.6
A A MeH [(A)
8.2 39 672/74 3.1
TN M |(A)
8.3 38 686/688 3.1
TN M [(A)
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Example 8.4

(R)-1-(3,5-dichloro-4-hydroxy-benzyi)-2-oxo-2-(4-piperidin-4-yl-piperazin-1-yi)-ethyl
4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

Under a nitrogen atmosphere a mixture of 150 mg (0.29 mmol) (R)-1-carboxy-2-
(3,5-dichloro-4-hydroxy-phenyl)-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate, 105 mg (0.34 mmol) tert-buty] 4-
piperazin-1-yl-piperidine-1-carboxylate (used as the hydrochloride salt) and 0.17
mL {0.98 mmol) ethyldiisopropylamine in 10 mL DMF was stirred at RT for 5 min. ,
Then 124 mg (0.32 mmol) HATU was added to the reaction mixture, which was
then stirred for 4 h. This was evaporated down i.vac. and the residue was purified
by chromatography (silica gel, gradient DCM to DCM/MeOH 85:15). The fractions
containing the product were combined and evaporated down i.vac.. The residue
was taken up in 10 mL. formic acid and stirred for 3 h at RT. The mixture was
evaporated down i.vac., the residue was taken up in saturated NH; solution,
extracted exhaustively with EtOAc, the combined organic phases were washed
with saturated NaCl solution and dried over Na;SO,. After the desiccant and
solvent had been eliminated the residue was triturated with diethyl ether, suction
filtered and dried.

Yield: 47 mg (24% of theory)

ESI-MS: (M+H) = 873/675 (2Cl)

retention time (HPLC-MS): 2.6 min (method A)
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ie:

Example 8.5

(R)-2-4,4'-bipiperidinyl-1-yl-1-(3,5-dichloro-4-hydroxy-benzyl)-2-oxo-ethyi 4-(2-oxo-
1,24, 5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

Prepared analogously to Example 8.4 from 150 mg (0.29 mmol) (R)-1-carboxy-2-
(3,5-dichloro-4-hydroxy-phenyl)-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate and 92 mg (0.34 mmol) fert-butyl
{4,4'bipiperidinyl-1-carboxylate.

Yield: 84 mg (44% of theory)

ESI-MS: (M+H)" = 672/674 (2Cl)

retention time (HPLC-MS): 3.1 min {method A}
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wherein

Y'  denotes the carbon atom or, if R* denotes a free pair of electrons, it

may also denote the nitrogen atom,
R® denotes a cyclopentyl, cyclohexyl or cycloheptyl group or

R? denotes a heterocycle selected from a morpholin-4-yl, 1,1-dioxo-
thiomorholin-4-yl, piperidin-1-yl, piperidin-4-yl, piperazin-1-yl or
pyrrolidin-1-yl group, '

wherein the above-mentioned monocyclic heterocycles in the ring may be
mono- or disubstituted by hydroxy, methyl, ethyl, trifluoromethyl,
hydroxymethyl or hydroxyethyl groups, or may optionally additionally be
monosubstituted by a hydroxycyclopropyl, trifluoromethylcarbonylmethyl,
-amino, carboxy-carbonyl, methoxycarbonyl, ethoxycarbonyl-carbonyl,
carboxymethyl, carboxyethyl, ethoxycarbonylmethyl, ethoxycarbonylethyl,
carboxy-ethylcarbonyl, ethoxycarbonyl-ethylcarbonyl, aminosulphonyl,
methylaminosulphonyl, dimethylaminosulphonyl, methylsulphonyi,
ethylsulphonyl, isopropylsulphonyl, cyclopropylsulphonyl, (hydroxyamino)-
carbonylmethyl, hydroxy-(methyl)}-aminocarbonyi-methyl or
methoxyaminocarbonyl-methyl group, wherein the substituents may be
identical or different and may be bound to a ring carbon or ring nitrogen

atom, or
the above-mentioned monocyclic heterocycles in the ring may be
monosubstituted by a carboxy group, if this carboxy group is not bound via

a nitrogen atom, and

R*  denotes the hydrogen atom, if Y' denotes the carbon atom, or
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- the enantiomers, the diastereomers, the hydrates, the mixtures thereof and the

salts thereof as well as the hydrates of the salts, particularly the physiologically

acceptable salts thereof with inorganic or organic acids or bases.

2.

The following CGRP antagonists of genéral formula | according to claim 1,

which are selected from the group consisting of:

(1), (2, (3). (4}, (5). (6), (7). (8), (9), (10), (11), (12), (13), (14), (15}, (16), (17),
(18), (19), (20), (21), (22), (23), (24), (25}, (26), (27), (28), (29), (30}, (31), (32),
(33), (34), (35), (36), (37), (38), (39), (40), (41), (42), (43), (44), (45). (48), (47),
(48), (49), (50), (51), (52), (53), (54), (55), (56), (57), (58), (59), (60}, (61), (62),
(63), (64), (65), (66), (67), (68), (69), (70). (71),(72), (73), (74}, (75}, (76), (77),
(78), (79), (80) and (81),

the enantiomers thereof, the diastereomers thereof, the hydrates thereof, the

mixtures thereof and the salts thereof, as well as the hydrates of the salts,



10

15

20

.25

30

A - (326) ~ N-NKO-NN NH 0 H O O (327) N-( NAO
N~-~N"~T O "CH HO CH the enantioners, the

di astereoners, the hydrates, the m xtures thereof and
the salts thereof as well as_the hydrates of the
salts, particularly the physi1§ ogically acceptable
salts thereof with inorganic or organic acids or
bases. 5 2. The foll owi ng CGRP antagoni sts of general
formula | according to claim1, which are selected

p{altmmarlyethg mbypiotarisalst acvgptdtile 6alts thetgof Wil indrdanic or organic

%ﬁ (7), (8, (9), (10), (11), (12), (13),

Yor §§§ (16), (17), 10 (18), (19), (20), (21),
(22), (23), (24), (25), (26), (27), (28), (29), (30),
(31), (32), (33), (34), (35), (36), (37), (38),

3( 39) The daljqwing YGRP4R)tageHists, of (getieral fahula(4fording Yo claim 1,

whikhare(seileret I giouneristhe 0oy (Cey. >
(65), (66), (67), (68), (69), (70) (71), (72), (73),
(78), (79), (80) and (81),

(742 (75), %¢d§ (77),
(573, 50, Ear(B5or8hs (BFbr8B. (89N IR Et)etAntE3, (94), (95), (96),

IR YabyJSPAER bR R (08, o DSR40 P crom,

(ﬁﬂht@11%&a12pqnq3pwha4 ¥1ﬂnegpmMsqu9qnqa My19)(120)(121)

Its thereo i norgani c or or

RECIW P (Gaé125), (170 {m)omeg (628 (AABhGORT S (532% (133),
|

(ENLe), @58 @) 35561, 199, 1 Al g HRSL 4 2E0 (145,

(e 4y 481 30)9) (830), (®8) (15(28901530 a0be). (938). (A58) (157),

97 98 99
(@)1615%3 55) ?%623)8"61((1625 )(10(5) )(186)) (107)
(108), (109), (110), (111), (112), (113), (114),
(115), (116), (117), (118), (119), (120), (121), 10
thel@@ntiofrid3)thereb? 4he did2&eontckr Gherepd, g hydi283 thereof, the

n'é)]ité%%s th%%ef;g)d’ndgt%ﬂ ’ItsEti%SZ 133@ as (l&q%y&ra{é g@{e salts,
pé&lﬂ:ﬁbaﬂy(tﬂéi:hysi?ﬂfg@ally dcbbBlabld 3473 therdd8aith (n%?' nic or organic

(150), (151) (153), (154), (155), (156
agigs oy bases.

4. The following CGRP antagonists of general formula I according to claim 1,

which are selected from the group consisting of:

(163), (164), (165), (166), (167), (168), (169), (170), (171), (172), (173), (174),
(175), (176), (177), (178), (179), (180), (181), (182), (183), (184), (185), (186),
(187), (188), (189), (190), (191), (192), (193), (194), (195), (196), (197), (198),
(199), (200), (201), (202), (203), (204), (205), (208}, (207), (208), (209), (210),
(211), (212), (213), (214), (215), (216), (217), (218), (219), (220), (221), (222),
(223), (224), (225), (226), (227), (228), (229), (230), (231), (232), (233), (234),
(235), (236), (237), (238), (239), (240), (241), (242) and (243),
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(158), (159), (160), (161), and (162), 1s the
enantioners thereof, the diastereoners thereof, the
hydrates thereof, the mxtures thereof and the salts
thereof, as well as the hydrj?(ﬁs of the salts,
particularly the physiologic y acceptable salts
thereof with inorganic or organic acids or bases. 20
4. The follow ng CGRP ant agoni sts of general fornula
I according to claim1, which are selected fromthe
engntioors dhenegf,dhe d(als@g)eonqqszﬂ)lerepﬂ,aage hydredes thereof, the

mg,gtsggs a1 s by dehg o e Bk B st

2] 8
p?x?fgggari gtlgg)hySi?%%%allyga}%% tabgdlgz?s tlﬂgeig(ggwm% :'nlhgjdrg;érﬁc?br organic

a@@@@yba§ﬁge) (197), (198), (199), (200), (201),
(202), (203), (204), (205), (206), (207), (208),
(209), (210), (211), (212), (213), (214), (215),

5(216Yhe (fallbzvmg CaRP, ar(t%dé(g)!sts(cg%%herflggg?ula? ?ggg)rding to claim 1,
wzﬁz@%'o%re S(ei%%d fé’ﬁB € grepp OHSE%@&:)O (235), (236),

(237), (238), (239), (240), (241), (242) and (243),

30 184 the enantioners thereof, the di astereoners

(24451 @db), (P16), 94T h(248); (4% ¢250), K251)n(282)r @53) H@5dnf(255),

(28, &%) 208 4P o0 ot Bg)cal Iy mcceptabl e

salts thereof wth inorganic or organic acids or
bases. 5 5. The follow ng CGRP antagoni sts of general
threopmantiwmeradoencef, rtbetdﬁﬁste@qmqrs theweio Hha hydeatee thardof, the

s ot A B3020S hdBof s 21 &b nd FfaRasad SR sais,
Pé%ﬂ’aﬂy(t%?»hgsnoﬂd@da?ﬁ@ocebwé saﬁeﬁ@reoﬂ@.@eanorggrﬁ@m organic

(261) and the enantioners thereof, the

agidgor basefer s t hereof, the hydrates thereof, the

m xtures thereof and the salts t hereof, as vel | as

the hydrates of the salts, particularly the
6physiThédglicwahy Y)@R@eﬂtta@ﬂ)rﬁis’sabft@rtei‘drfenﬁu!wItaimcording to claim 1,
[ [ 15 aci ds, or bases. 6. The

ani ¢ or ani c
\%ﬁ?@e giaueronststigedr al formul a |

according to cIa|n11 which are selected fromthe
group consisting of: 20 (263), (264), (265), (266),

(2%702640 A@8p), (Q%PX%K)ZM)S) (Z0)) (2702727 1),(272), (273), (274),

ABAZT U IR BDast GBI o ast er comer s

thereof, the hydrates thereof, the m xtures thereof

and the salts thereof, as vveII as the hydrates of the
thea¢nantiomers thereof, the diastereomers thereof, the hydrates thereof, the

mixtures thereof and the salts thereof, as well as the hydrates of the salts,
particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

7. The foliowing CGRP antagonists of general formula | according to claim 1,

which are selected from the group consisting of:

(282), (283), (284), (285), (286), (287), (288), (289), (290), (291), (292) and (293),
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25 particularly the physiologically acceptable salts
thereof with inorganic or organic acids or bases. 7.
The foll owi ng CGRP antagoni sts of general fornula I
according to claim1, whichsgee selected fromthe
group consisting of: 30 (282), (283), (284), (285),
(286), (287), (288), (289), (290), (291), (292) and
(293), 185 the enantionmers thereof, the

di astereoners thereof, the hydrates thereof

thei santiemars dherepf, dhe diastereantass fhereebrthe aydwé% tf@geof the
mﬁ){gl? e gﬂé?éo?%ln?fthé T %%rféof RaLLi %ﬁ gl h*/drt\;.\vﬂ%hof the salts,

acceptablé’salts thereo
particulgepitice phy@b@@fﬂaﬂy aacepmbly shitstered vith ifeganic or organic

foll om ng CGRP antagoni sts of general formula I

aGESEFAPRESto claim 1, which are selected fromthe

group consisting of: (294), (295), (296), (297),
(298), (299), (300), (301), (302), (303), (304) and
8.305The fdlm)\mh@ CéhlaﬁtaMamrﬂstslﬁwﬁeraltfhlen!aiadsaceommgahsclaim 1,
hh r eof rg ? ﬁ}ggs t her eof i ? m xt ures thereof
wWhiCH FrReeleq ?@ FrouRLaRels '”8 the hydrates of the
salts, parti cuI arly the physiol ogically acceptable
salts thereof with inorganic or organic acids or
(29434295,5209), TG, CRIBWLFP) (ER0) 05302 4369), (304) and (305),
general formula | according to claim1, which are
selected fromthe group consisting of: (306), (307),

the3sHantioh#18 theredl Ghe diastdpeontsts AhereoB ¥R hylaitds thereof, the
(315) and (316), 20 the enantioners thereof, the

mintuessethetiasand thersells thensef, iasavell é§ ﬂaeh bydistes eige salts,
p%’ﬂﬁl&%ﬂﬁr i\ g; §(§|fo,w ﬁ&ﬁlg %%eﬁfﬁbtlé S%I cu clof With \’P%réal"flé or organic

par
a@lﬂyﬁr@hggé;_cal |y acceptable salts ther eof WI t h
i norganic or organic acids or bases. 25 10: The
foll ow ng CGRP antagoni sts of general fornula I

9accorfs Gidvin. 'cﬁk g?]ant%%ﬂigﬁ &&%rn%‘?%l%ﬁﬁ@laflr&%bwﬁg to claim 1,

group consi st 319 (320)

ngﬁlif)gg deBapd f'(0312376 Ql(mqns(smﬁmf (326) and (327),

(306), (307), (308), (309), (310), (311), (312}, (313), (314), (315) and (3186},
the enantiomers thereof, the diastereomers thereof, the hydrates thereof, the
mixtures thereof and the salts thereof, as well as the hydrates of the salts,

particularly the physiologically acceptable salts thereof with inorganic or organic

acids or bases.

10.  The foliowing CGRP antagonists of general formula | according to claim 1,

which are selected from the group consisting of:

(317), (318), (319), (320), (321), (322), (323), (324), (325), (326) and (327),
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t he enantioners thereof, the diastereoners thereof, -
the hydrates thereof, the mxtures thereof and the

salts thereof, as well as the hydrates of the salts,
particul arly the physi ol ogi caggy acceptable salts

thereof with inorganic or organic acids or bases. 5

11. The followi ng CGRP antagoni st of general fornula

| according to claiml: OH(163) NON O O HO

the enanti oners %hereof t he di gstereoners thereof

therfnanyigmeare shemrer dbe dlaaﬁ%reowrﬁ] '8Pk dhe hudwdes Hisgeof, the
m'iﬂﬁre%athé%otf I&ﬁﬁ%ﬁé’sa% tH@r% ?a%‘ F@cﬁ%tég ofttHE salts,
salts, articularly the yS|o ogi Cc accept able
pardctiarly mm ebﬂsWd@rcaHgmcgapiableasaltstj;u&rman‘ wu&cu’absgamc or organic
hases, 12. The foll ow ng CGRP ant agoni st of general
a?'a?ﬁﬂpﬁs?s'accordi ng to claim1: 15 off ~I (168) X

OH H Othe enantionmers thereof, the diastereoners
thereof, the hydrates thereof, the m xtures thereof
1hnd Thefallowing ﬂ@REcﬁntawmmflgmralﬁermylarlaoesmmg fdelaim 1:
salts, particularly the physiologically acceptable

salts thereof with inorganic or organic 20 acids or
bases$. 13. The follow ng CGRP antjagoni st of general
formil a | according trg}ial m1: 186a H (205) -C -1-

ST

83} O t he an o ereof , the di astereoners
her eof @ esyter'est, the nixtures thereof
and the sal mé thereof as well ag the hydrates of the
salts, '

the enantiomers thereof, the diastereomers thereof, the hydrates thereof, the
mixtures thereof and the salts thereof, as well as the hydrates of the salts,

particularly the physiologically acceptabie salts thereof with inorganic or organic

acids or bases.
12.  The following CGRP antagonist of general formula | according to claim 1:

the enantiomers thereof, the diastereomers thereof, the hydrates thereof, the
mixtures thereof and the salts thereof, as well as the hydrates of the salts,

particularly the physiologically acceptable salts thereof with inorganic or organic
acids or bases.

13.  The following CGRP antagonist of general formuia 1 according to claim 1:
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particularly the physiologically acceptable salts
thereof with inorganic or or c 5 acids or bases.
14. The foll owi ng CGRP antagoni st of general formul a
| according to claiml1l: 6 (206) NOO H O.10 the
enanti omers thereof, the diastereoners thereof, the
hydrates thereof, the mxtures thereof and the salts

thereof, as well as jthe hydratesjof the salts,
-particularl y t he g/@glcol ogi cal 'y accept abl e sal ts
(tfgg)v ﬁr arii~c or organi aci ds or bases. 15
‘ f.ﬁ)\ /&QPe/s Its of the conpounds
acco d| ngﬁ Xo) one 0 clainms®l to|14 with inorganic or

organi ¢ acids or bases. 16. Pharnaceuti cal

conp03|t|ons containing a conpound accordlng to one
clains 1 to 14 or_a phyS|oI C
tf@marﬁ@wa thrjeeh e Qi%tq@omﬁr$ ﬂ¥ez v ageét fﬁ@feof the
n‘{f‘ghﬁsocﬂgre%rf alfBtfie 1sBRS therabf, 'a%rv?elpggﬂ%rh r!a’té%'ﬁfsthe %%gs
a conpound "according to one al ms
phuicularie tias phgsralogutﬂyrm:cepﬁabdmbaltsoﬁnpmftthbn[nbtgammer organic
acute and prophyl actic treatnment of headaches,
agidp{or baF8$1 y migraine or cluster headaches, for the
treatment of 186b non-insulin-dependent di abet es
mellitus ("NIDDM'), conplex regional pain syndrone
14 CRPTh} foleawidj GRREHMagaiiskedganeraldophiliad acsbesting trectaim 1
di arrhoea caused by clostridiumtoxin, skin
di.seases, particularly thernal'and radi ati on- induced
Skini Tdamage |nc|ud|n§ sunbur n, flannatory dlseases

e.g. jinflammatory 5 Yeases of the joints
&%Hst it neuro i nfl ammatii on of the oral

3 e Puag, tiSeasles, allergic
rh|n|t| hna dPseases acconpani ed by excessive
vasodi | atation and resul tant reduced circul ation of

the blood, e.g. shock and sepsis, for alleviating
pai n or for preventive or acute t herapeutic treatnen
ﬁﬁg

tm enan@org? sraeiotherpinsisERABErsHberaof U8Ry dEalas éfbersg?f the
n\f&ﬁ,ﬁgé Bl ?éi%%g?e?ﬁd%{élﬂlehla%Wefh B¥ts 8 of the salts,
oéstrogen-deficient wonen an rnmone-treated

preaiiduea sthel pHysiclogishiyt ecaatableeatts tdreoPwitlh éswrghoic or organic
preparjng a pharmaceutical conposition according to.
0I5 @ BRFLS. characterised in that a conpound accordi ng

to one of clainms 1 to 15 is 15 incorporated in one or

more inert carriers-and/or diluents by a non-chem cal

et hdehysiologically acceptable salts of the compounds according fo one of

claims 1 to 14 with inorganic or organic acids or bases.

16.  Pharmaceutical compositions, centaining a compound according to one of
claims 1 to 14 or a physiologically acceptable salt according to claim 15 optionaily

together with one or more inert carriers and/or diluents.

17.  Use of a compound according to one of claims 1 to 15 for preparing a
pharmaceutical composition for the acute and prophylactic treatment

of headaches, particularly migraine or ciuster headaches, for the treatment of



10

15

186b

non-insulin-dependent diabetes mellitus ("NIDDM"), complex regional pain
syndrome (CRPS1), cardiovascular diseases, morphine tolerance, diarrhoea
caused by clostridium toxin, skin diseases, particularly thermal and radiation-
induced skin damage including sunburn, inflammatory diseases, e.g. inflammatory
diseases of the joints (arthritis), neurogenic inflammation of the oral mucosa,
inflammatory lung diseases, aliergic rhinitis, asthma, diseases accompanied by
excessive vasodilatation and resultant reduced circulation of the blood, e.g. shock
and sepsis, for alleviating pain or for preventive or acute therapeutic treatment of
the symptoms of menopausal hot flushes caused by vasodilatation and increased
blood flow in cestrogen-deficient women and hormone-treated patients with

prostate carcinoma.

18.  Process for preparing a pharmaceutical composition according to claim 16,
characterised in that a compound according to one of claims 1 to 15 is
incorporated in one or more inert carriers and/or diluents by a non-chemical

method.



