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The presemOd6isa9k i on rel ates to novel conpounds havi ng t acPGRPRS{4841

antagoni st activity, processes for their production, pharnaceutical
conmposi tions conprising themand their use as pharnaceuticals or
pharmaceutical use.. Mre particularly the present I nvention provides in a

first aspect, a conpound of formula I [err] -
mherelndR¥err] i s phenyl nono- or di-substituted by one or two nenbers
sel ecte romthe group consisting of_hal ogen, cyano,
trifluoromethyl, hydrox NOUEL AMING ACED R HATIVE et hyl |
met hoxycar bonyl , car S&akd 232 AAR TR0 B e &ro or 1,

X[err] is oxygen, sulfur or NCN X[err] and X[err] are each i ndependently
oxygen or sulfur, Rlerr] is hydrogen or nethyl, Rlerr] is phenyl,
hal o- substituted phenyl, 2-naphthyl, -IH-indoI-S-yI or

1-methyl -indol-3-yl, Zis -N(CH[err]) or -CHerr]-, Rerr] is phenyl,
3, 5- bls(trlfluoronethyl)phenyl or pyridyl and Rlerr] is hydrogen, phenyl 3,
5-bi s (trlfluoronethyl) phenyl or pyridyl, whereby, when X err] is sulfur,
Zis -N(CHerr])- . _ . _
- TECHNICAL FIELD OF THE INVENTION
The present invention relates to novel
compounds which can maintain, increase, or restore
sensitivity of cells to therapeutic or prophylactic
5 agents. This invention also relates to pharmaceutical
compositions comprising these compounds. The compounds
and pharmaceutical compositions of this invention are
particularly well-suited for treatment of multi-drug
resistant cells, for prevention of the development of
10 mnltl-drug resistance and for use in multi-drug
resistant cancer therapy

BACKGROUND OF THE INVENTION

A major problem affecting the efficacy of

chemotherapy regimens is the evolution of cells which,

15 upon exposure to a chemotherapeutlc drug, become
resistant to a multltude of structurally unrelated
drugs-and therapeutic agents. The appearance of such
multi-drug resistance often occurs in the presence of
dverexﬁression'of a 170-kDA membrane P-glycoprotein

20 , (gp-170). The gp-l?Olprotein'is present in the plasma
membranes of some healthy tissues, in addition to
cancer cell lines, and is homologous to bacterial
transport ptoteins (Hait et al., Cancer Communications,
Vol. 1(1), 35 (1989); West, TIBS, Vol. 15, 42 (1990)).

25 The protein acts as an export pump, conferring drug
resistance through active extrusion of toxic chemicals.
Although the mechanism fof'the'pump is unknown, it is



or acid addition salt thereof. . WD 96/ 18643
PCT/ EP95/ 04910 ' 2 By hal ogen and hal o)
i s meant WM#S1He (chloro), fluorine (fluoro), bronine (W@Wém i odi ne _

(i odo). When Rlerr] is di-substituted phenyl the substituents may be the

sanme or different. 1. In a group of conpounds of formula I Rerr] is

phenyl nono- or di -substituted by one or two nenbers selected fromthe

group consisting- of nitro, cyano, ~@rifl uoromet hyI

hydr oxymet hyl , met hoxymnet h car banoyl

net hyl car bam);ﬁfpe@lat%ﬁ @‘#ErmrQBTH@ B¥°EB%0§%§tanFoWul al in

gfcor?ance bJ csubSEices NYREE | SHafei EeF€adn 8aem1&hﬁnoa lstzero
err] is prefera one_por two

nenbers sel ect Mﬁ%’iﬁrlsncﬁoﬁ?ghlﬁﬁugyé'ﬁPPﬁﬂglegﬁ the

met hoxynet hyl ,pzfesémze'cmf brawbonyl group®anoy! ghedekhﬁtehgecofbarmyl (e.qg.
nitro, ano, Y. a N- et hyl car banoyl )

especi ally gl%‘ﬁ%"‘%ﬂ% @%@ﬁ%t F}%?g%g?péspem ally nitro. 2b. Wen n
is zero, Rerr] is pref elien:mytlmnoambbertnreuepnengsponalble fpxrticul ar

phenyl nono- S‘ﬁh?% dﬁxﬁé’ SEarta @ OSiRp O dn\f% zero, Rerr]
is nost  pref erat} enla%Si nmopn o-e E&Bst ltute atesltﬂﬁthﬁceﬁil ti on by any
of the substi ta&sqglate B%Qt‘F%m:h %%e%d@athgbeé ip HEAAR; c8

2-ni trophenyl Moxl cell Exziémﬁmyl@éiaylaeeeeuébleSPeﬂ?bbpratanhr Qshenyl

b esentt nvendiorf n date o8 A1. (oRERRES, | A5Gy Bp 1 °LEEar S c 48B3 Jneny
nono- or di- SIMR® iHas allso beeu'demeetednin othbérraonePegilydoprocetine group.
ocomn s PR fEhCEe! AR g R BRI
nono- subst|thqgrqgnqma;cells {(E. Schne;der et al. g
pp. 152-58 (1994), and N. Krzshnamachary et al gange;
15 Res.., 53, pp. 3658- 61 (1993)]

o The MRP gene encodes a 190 kD membrane-
assoc;ated proteln that is another member of the ATP
binding cassette superfamzly. MRP appears . to function
in the same manner as P-glycoprotezn, actlng as a pump

20 for removing natural product drugs from the cell. A
possible physiological function for MRP maybe ATP-
dependent transport of ~glutathione S-conjugates [G.
Jedlltschky et al. ganggz_3g§$ 54, PP- 4833-36

_ (1994); I. Lezer et al., J;_B;QL*_Chgm* 269, pp.

25 - 27807-10 (1994); and Muller et al., gzgg*_uagli_Agad*

' Sﬂi._ﬂSB 91, pp. 13033-37 (1994)1]. _

The role of MRP in clznzcal drug resistance
remazns to be clearly defzned, but it appears likely
that MRP may be another protexn responszble for a broad

30 resistance to antl-cancer drugs. .

Var;ous chem;cal agents have been admlnls-
tered to repress multl-drug re51stance and restore drug
sensitivity. While some drugs have 1mproved the
respons;veness ‘of multz-drug res;stant ("MDR") cells to

35 chemotherapeutxc agents, they have often been
‘accompanied by undeszrable clinzcal side effects (see



2-position or di-substituted at the 2- and 6-position. 3c. _Wien n is 1,
Rlerr] iswo1skeferably phenyl nono-substituted at t hECHUSBA41on or
di -substituted at the 2- and 6- position by any of the substituents set
forth under 3a. above, especially phenyl nono-substituted at the 2-

WD 96/ 18643 PCT/ EP95/ 04910

3 position, in particular 2-halo- or32-trifluoronethyl phenyl,
especially 2-chloro- or 2-trifluoronethyl phenyl and nost es eC|aIIy
2- chl or ophenyl fHaJ.tt et memmSemzewa&thcugh cycitosPOTiB & n i s
zero. 5. -Pre ¥y X[ er o} §Hﬁ£§ en. 6.
Preferably X[er éga}r&d) 'X[%r‘Hdéf% é%gﬁﬁ%§§gen Bsuﬁégﬁ\%g%&'ﬂt\’m con? err] is
hydr ogen. 8. ﬂ@n#nt&ﬁeSCQGF%1%u§%¥FH¥@@apﬁBA}P Fﬁ|§hF§°§§FFEéF§E&I hal o-

substituted ph n rad. 4-gi- hal o u 4, RA&nyl .
Preferred as haf%é?gécﬁmééfuée a® } vgcl 54, @asny

| arl
suitabl e &s R3. 9985)t%eFQ?a5?9°ﬁ$EF?F1P§SZnﬁﬁéﬁgh§9 SFgﬁgggpiéﬁgfftﬁgeé
phenyl, e.g. efféétdst odedeusﬂgnlﬁlohntelmmnnpsuppcebsuon-aaphthyI 10. Z

and Rierr] ate BRFIERES Viged imbiER Byghing Sr8 Fias%?gf;*}"‘y aeder])
i s preferably Zbpychemothésappr éseealiagtResr Al. Ds pAanpdditiorn, Os& abl 'y
Rlerr] is hydrogggge1§ YestnPaeks #@theg[Bg;hébﬁr@Qﬁ@ﬂdea@ﬁf@oﬁH] i's

hydr ogen. The sen I nvent1on rstqo as racin
conpoundd0 of folngludlngnnﬁﬂh§ﬁt98écﬁﬁxh| topd c3 s ﬁ%%ﬁr] to

Rerr], xerr] ﬁelf%ﬁérbysaeﬂnaﬁoeae&el sesamnemy ngjdleiw transport
sub- conblnatlon 0
blockers and calmodulin th;bztors both sensitize MDR
cells, but each produces undes1rab1e physiological
effects (see Hait et al.; Twentyman et al., Br. J.
15 'gangg; Vol. 56, 55 (1987))

Recent developments have led to agents said
to be of potentially greater clinical value in the
sensitization of MDR cells. These agents include
analogs of CsA which'do not exert an immunosuppressive

20 effect, such as ll-methyl- -leucine cyclosporin (ll-met-
leu CsA) (see Hait et al. Twentyman et al.), or agents
that may be effective at low doses, such as the
immunosuppressant FK-506 (Epand and Epand, Anti-Cancer
Drug Design 6, 189 (1991)). PCT publication WO

25 94/07858 refers to a novel class of MDR modifying
agents with some structural similarities to the
immunosuppressants FK-506 and rapamycin. Despite these
developments, there is still a need for more effective
agents which may be used to resensitize MDR cells to

30 ‘therapeutic or prophylactic agents or to prevent the
development of mnltl-drug res;stance. '

SHMMBB!;QE;IHBLIN&ENIIQN
The present invehtion'provides'novei

compounds that have a surpr1s1ngly improved ability, as
35 compared with prev1ously descrxbed MDR modxflers, to



t he meani ngs given under forrmula | and/or under any one or nore of

par agraphs. 1 through 15 above. A In a sub-group of conpounds in

accor daWOS6MS0l t he present invention Rl err] i PCIUBIN B,

2-ni tro-phenyl, nis zero, X2 and X3 are each oxygen, Rerr] °
i's phenyl or pyridyl, ~ Rerr] is hydrogen, phenyl or pyridyl and

WD 96/ 18643 _ ' PCT/ EP95/ 04910

4 X[err], Rerr], Rerr] and Z haée the neani ngs herei nbefore given
for fornula l. B. - In a further sub-group of conpounds in

accor dance wimaintain, 1ncrea§swnr|ressnrewdrug Seﬂ§t¢1Y1t¥ dngroup of
formil a néyhﬁ dr%g reszstantu)'MDR') ¢él1s, composrtzoﬁ@ere'n Rierr]

is trifluoro ogen nitro and
Rerr] is hymn}eimm 4 rﬁsmundm@y%rmethods for using them. gt hoxy

or nitro, unds of<[t§iifs Mﬁﬂ]@%@%@wm or inRlerr]
|15mr;? lho S:Jﬁzaot ted on wizth sotar&%% lglttlxt;‘ffg or grophylact:.c
agents to mazntaln,_rncrease or restore the therapeutic
or prophylactxc effects of drugs in cells, especlally
MDR cells, or to prevent the development of MDR cells.
According to one embodament of this 1nventzon, these
10 novel compounds, composztzons and methods are
' advantageously used to aid or enhance chemotherapy
reglmens for the treatment or- prophylaxrs of cancer and
other dlseases
The present invention also prov;des methods
15 . for preparing the compcunds of this invention and
1ntermed1ates useful 1n those methods

Thzs 1nventzon relates to a novel class of
compounds represented by formula (I)

aNp (1)

20
wherern R,, B and D are 1ndependent1y-

Ar, (Cl-C6)-straight or branched alkyl
(C2-C6)-strazght or branched alkenyl or alkynyl
(C5-C7)-cycloalkyl-substltuted (Cl-CG)-stra;ght or
25 branched alkyl, (CS-C?)-cycloalkyl-substituted
(C3-C6) -straight or branched alkenyl or alkynyl,
(C5-C7)-cycloalkenyl-substztuted (C1-C6) -straight or
branched alkyl. (C5-C7)-cycloalkenyl-subst;tuted
(C3-C6)—stra1ght or branched alkenyl or alkynyl, Ar-
30 substituted'(Ci—CS)-Straight or branched'alky1, Ar-



Xerr], r l! RLerr] and Rl err] have the meanings hereirn ?% gn for
fornula I Wed significances in relation to the sub- ups e ned
under A and B above are as indicated under paragraphs 1 through 15 above.
Conpounds of formula | in which Rerr] and/or Rerr] is pyridyl exist in
free formand in acid addition salt form The present invention Is to be
under st ood as including both the free conpbﬁnds of formul a and

their aci d additi,on. salts. Sui t abl.e phar,maceyt i ac ept abl e
aci d addition saubstitutesd (G3-COasFLAIShE 9F t li'é%‘i il¥ ﬁ ‘F

include e.g. hy@neemhyar de salts. Conpounds of the invention conprlse t wo
asymmetric carbon atons WO 96/ 18643

PCT/ EP95/ 04910 wherein any one of the GHj gxoues; 9%ysald () i,
formila I1]. WealRydr idhadms My He ao;ﬁ:xbxi&]eherteplmbﬂeby]alhemmt@man

hydr ogen, furt t sePreseat . gdhegs ounds
accordi ngl exhls%‘ite | caJ| sc‘:gfrfeéelr#}gdn]ﬁl‘?1 %#Q%ﬁ% o?s@rreefr’]s ?nda- % (r)rBt ai ned
in conventional anha@, whereisy Rir melected frop:the gyoue: ¢ ES%FEH‘Qng
materials or by gy i Of(%ﬂéll)aiéﬁ/r SAYRE "o bERIEKEE Alkylres, for

r ome

Cocrystal || sal i dErCAN Rt s % HeARCHeR ATketyh ST, aLyEYE hVBRE o ) s
to be UnderStOOQG%iciﬁﬂbﬁidgiﬁyﬁalkyﬁﬂwuéhﬁdn adhridgenlsufermed
i 2t or edhtbr | ¢ HORMARR Chip, ikirdFer dhd' S cafblh 4BGRTbE B4t |
heteroatom-containing chain to form a ring, and wherein
said ring is optionally fused to an Ar group;
| B and D may also be hydrogen;
J is selected from the group consisting of
15 (C1-C6)-straight or branched alkyl, (C3-C6)-straight or
branched alkenyl,'Ar-substituted (C1-C6)-straight or
branched alkyl, and Ar-substituted (C3-C6) -straight or
branched alkenyl or alkynyl; |
K is selected from the group consisting of
20 (C1-C6) -straight or branched alkyl, Ar-substituted
~ (C1-C6)-straight or branched alkyl, Ar-substituted
- (C2-C6)-straight or branched alkenyl or alkynyl, and

cyclohexylmethyl
X is selected from the group consisting of
25 Ar, -OR,, and -NR,R,;

wherein R, has the same definition as R,; and R,
_ and.R‘ independently have the same defznztzons as B and
D, or R, and R, are taken together to form a 5-7
membered heterocycllc alzphat;c or aromatic ring;

30 wherein Ar is a carbocyclic aromatic group
selected from the group consisting of phenyl,
l-naphthyl, 2-naphthyl, 1ndeny1 azulenyl, fluorenyl
and anthracenyl
' or Ar is a heterocyclic'aromatic group selected

35  from the group.COnéisting of 2-fury1, 3-furyl, 2-
thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,



G

ot herwi se specifi ed. In fornmula I each of the carbon atons (a) and (b)
preferably has the (S)-configuration. Mre preferably both carbon atons (a)
and (b) I%Q%" ¥ (s)-configuration. Accordingly, in a prefR¢FEPS4MIct the
present invention provides a conpound of fornula | as hereinbefore defined -
wherein the carbon atons (a) and (b) both have the (S)-configuration in '
pure or substantially pure form e.g. conprising |ess than 10% nore
preferably |ess than 5% e.g. |less than 29%of other isoneric forms. The
present invention fuyrther provi descﬁgprocess for, the Qj{)roductlon of a

conpound of foP¥YRTRlYlas G¥&Z 1o arQived Hridazelyldi PYBaxelyl.
EherfOf whi % e lfi(iml“ iﬂ&d:ﬁﬂitdmla, Cﬁm&'ﬂﬂ f p§ottdazodlyl,
err

PCT/ EP95/ 04910 1 2, 3-oXadiazolyl, 1,2,3-triazolyl, i, 4rthiadiazelvi,

Rlerr], Xerr] pyzﬁ[zdaﬂumid Pyhriwe dimey Ine pyrapsiyd 2i DB D+ erpazinylni th a
conpound of for.
Rl err]- éH[errf?Fé%r &Séiﬂﬁ¥¥](ﬁ34311z%&¥%eu ¥¥¥1 *%Ftﬁ&%§¥l n%no- or
di - substltutedlmﬂcdud.oandninn&ﬂbe thanze Babthiosi sting of
hal ogen, ni tropHERAG. 1HiNdM¥ATL, h%enﬁﬂ&%&f&iw B ehiRESDFY,
pr ot ect ed
purinyl, 4H-qu1n01121ny1 quznolznyl 1,2, 3,4~
tetrahydroquxnolznyl lsoquxnollnyl. 1,2, 3 4-

10 tetrahydr01soqu1nollnyl, clnnolznyl, phthalazlnyl
quinazolinyl, qu;noxalinyl, 1, 8-naphthyr1d1nyl
pteridinyl, carbazolyl, acridinyl, phenazznyl
phenothlazznyl _and_phenoxazlnyl.

wherein Ar may contain one or more substituents
15 which are 1ndependent1y selected frcm the group
_ consisting of hydrogen, halogen, hydrcxyl. nltro,
- -S04H, trzfluoromethyl trzfluoromethoxy,
(Cl-C6)-stra1ght or branched alkyl (C2-C6) -straight or
_ branched alkenyl, 0-[(C1-C6)-stralght or branched

20 alkyl], O-[(C3-C4)-stra1ght or branched alkenyl],

0- benzyl O-phenyl 1, z-methylenedloxy, -NR;R,,
carboxyl, N-(Cl- CS-strazght or branched alkyl or C3-C5-
straight or branched alkenyl) carboxamldes,

N, N-dx-(Cl—CS-straxght or branched alkyl or C3-CS5-

25 straight or branched alkenyl) carboxamldes,
nnrphollnyl pzperldznyl 0-M, CHz (CHy) o-M, 0 (CHy) o-M,
ecnz)q-o-u, and CH=CH-M; .

_ where:.n Rs and Rq are 1ndependently selected from
the group conslstlng of hydrogen, (C1-C6)-straight or

30 ~ branched alkyl, (C3-C6) -straight or branched alkenyl or
alkynyl and benzyl Mis selected from the group
con51st1ng of 4-methoxyphenyl, —pyr;dyl 3-pyr1dyl, 4-
pyrldyl pyrazyl quznolyl, 3, S-dzmethylzscxazoyl, 2-

_ methylthlazoyl, thlazoyl 2-th1enyl, 3-thienyl and

35 = pyrimidyl; and q is 0-2; and

m is 0 or 1.



hydr oxynet hyl , net hoxymet hyl or nethoxycarbonyl, and n and )l(%ﬁ_rr have the
meani ngs gWOSMISMWL fornula |; when required, deprot ecting a ﬁb%ﬁ’ﬁﬂ“f hus
obtai ned wherein Rerr] is phenyl substituted by protected hydroxy and/or
prot ected hydroxynethyl and/or transform ng a conpound thus obtained
wherein R err] is phenyl substituted by nethoxycarbonyl to obtain a
correspondi ng conpound wherein R err] is phanyl substituted by carbanoyl or

N- net hyl car banoyl ; and recoveri ng the obtai ned c'orrpognd of fornmula | in
free or acid addition sal tPrefiefablyeAt| 1828% @BAPSENEOFIPwieh 111 is

sui tably perfor N dgbred e tr & Hdsent &8 dby 'the . Sorsulaan¢CHa) .- (2) -
tenperatures of from 20[er'{w’ Cét% refl ux.dbyProt ecting groups§o¥ pr ot ect ed

hydr oxy or hydro@?ﬁtd‘fﬁr' ‘conprising Rlerr] may be any
oxy-protecting group as knows a4 commonly enployed in the art of peptide
chem stry,_for exanple, t. bui%lg_igpt hyl si | yl oxynmet hyl . Deprotection may be
carried ol in accordance Tt tahdard procedures, e.g. as hereinafter
described in relation to EMANDS ESs 18efinedoabover farf opmaerpAsopt

met hoxycar bonyl f@! ﬁ}' S 0 be carried out in accordance with
standard procedures ajégk g&% iﬂrl\&the art, e hydrol ysi.s .t o c?’_ boxy,

conversi on of the carboxy e@FfRt% 18 &n@@&@#&@@EXMnEF'Sﬁ edyEXoP R e g.
carbonyl hal i de QfydNipy cSord{¥€ihg o FOCR y,Qang,rsagtso?!oanahNR,mhhhreinDnia
or methyl anine © g.” as hereynglier, feSoribed LhgkgkahoBs! ByRKANREES 15
PCT/ EP95/ 04910 (C1-C4)-straight or branched alkyl,SH&B3t-CAJ -s&xediglits asf
anal ogously o (PESRABRA SbhefvAcbr BTRVAUY. Ppbd T3-GRY Brduchedf bl
formula |11 wheralkyX, -wheiklinnaabridgenis Membegymgﬁ.m :
hereinafter. atom and the Ar group. ’ - '
15 ‘The preférred Ar groups of this invention
include phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
imidazolyl, indolyl, isoindolyl, quinolinyl,
isoquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl, and
1,2,3,4-tetrahydroquinolinyl, wherein said Ar may
20 contain one or more substituents which are
independently selected from the group consisting of
hydrogen, hydroxyl, nitro, trifluoromethyl, (C1-C6) -
straight or branched alkyl, O-[(C1-C6)-straight or
branched alkyll, halogen, SOH, and NRsR4, wherein R
25 and Ry are independently selected from the group
consisting of (C1-C6)-straight or branched alkyl,
(€3-C6) -straight or branched alkenyl, hydrogen and
benzyl; or wherein Ry and R; can be taken together to
form a 5-6 membered heterocyclic ring.
30 ' Examples of some preferred compounds of
- formula (I) have the formula (II) or (III):



described in relation to EXAMPLE 4. Conmpounds of the fornmula Il may be
prepared according to the follow ng reacti on sequence: R

[err] WO 96/1§§9196/ 18643 PCT/US95/14841

PCT/ EP95/ 04910 8 in which Rerr]
represents an amno protecting group, Ra represents a carboxy activating
group, Hal is chlorine, brom ne or iodine, especially bromne, and R err]
through Rlerr], Xerr], Xerr] and Z hav%Pthe meani ngs her ei nbef ore given.
Sui tabl e ami no protecting groups as R err] include any of those known and
enployed in the art of peptide synthesis, t-butoxcarbonyl (Boc) being, for
exanple, particularly suitamle in relation to formul ae (A#Y) and (VII1).
Reacti on of conmpoun®s IVfwith Va and Vb | eads to¥onpglnds VI (and hence

1) in which Z 4 - NI@H andsCH err] - gespgativgly. Sui t abl e
carboxy activatl % Or reaction f wel | as
process step (¢ e mixed anhydri de acti vati ngll gr oups, 1“?.

i - but oxycar bon Rbact | may be perfor \n accor e Wjh any of

t he techni ques kno d enp d§ed in the art of, i de chgm stry, e.g. in
accordance. wi th Ahe general M& hods of EXAMPLAXIA 2. StaN(ing naterials
of the formula Va and are known fromthe art or nqu?be pr@ﬁared

anal ogously to known conpounds, e.g. as hereinafter illustrated in relation

to EXAWPLES 5, 20 and %ﬁe:ein J and K are independently (C1-C6)-

straight or branched alkyl or Ar-substituted (C1-C6)-
straight or -branched alkyl; each Ar is independently

5 one of the préferred_aryl groups of this invention, as
defined above; and each w is 1 or 2. |
| Table I provides some examples of preferred
compounds of formula (I), wherein X is a 3,4.5-
trimethoxyphenyl group, and m is 0 (formula (I'))

10 wherein for each compound, B, D, J, K, and Ry are
defined as indicated. '

15 oM, | enoW,
L O |  PuoH,
| oy | Pow,
| cH, | scienoH,
I[ W | o4 PhCH,
20 12 | seyory | seoiy. | o | mow, PHChy i
L s | epmionge | epmiomy | oo | pron, cH



Suitable carb activating groups Rlerr] for reaction of 1)4.1"_92‘)43{

I ncl ude p %f% Und pi colyl ester groups, e.g. 2-pyridylox eac |on may
be carried out in accordance with procedures known in the art with
formation of the Gignard reagent Vb in situ, for exanple as hereinafter

described irn relation to EXAMPLE 28. Starélng materials of formula IV are
known or described in the art or may be pro uced accordlng to knomn

procedures, for L2 Dby _actlvg ,
acids, suitably fi n1§| ttu, 3.pyicHgxanpl g.pmcpgfr g | n B;gAI\/PL
f T Ter T nay [jbe

1A 1. Al t er natfp COMTPoUas [Of - O a _
CHo il PRCh, \\H

produced procee ont-Bifidands PG

q:"y I Taah\ :;
96/ 18643 | eomon | sprom ﬁc_{_w 4F-PhCh,

9 hydrogen and
conpound of for [ pa-Pp{CH)p dt e d-PirdOH)y aclc ofHi rg"(cmﬂﬁﬂrmth&ﬂﬂbﬁhzﬂ den,
J.Og. Chem, 39 T9T4-T91> 970) . AhLS appo NS o trete I '
rel ation t® EXANPLES d7 SR  Io, X .

iy
de- protection stl pm ag commgnl y pr actin{cH), onrt cﬂmeptlde mt,-he5|
e.g. as hereinaf|r oSt ated T CXANVP oW g exXa %ﬁ
illustrative of [Lh@ prloceBn@b-forl  HBNEH. 4ﬂ 77.(.74(,&;»,7#;;\#‘-5

i nventi on. EXANVP : Preparation o0

2-ni trophenyl car bamoyl -[ (S)-prolyl]-[(S)-3-(2-
napht hyl ) al anyl ] - N-benzyl - Anatheyl m&:@dment of this invention is

directed to compounds of formula (XXXI):

o e o BN al

S
ar e

| ;
Ry

10 o : :
wherein m, B, D, J and K are as defined above for

compounds of formula (I);
R, has the same definition as R, as defined above
for compounds of formula (I);
15 W is O or S;
| Yis O or N, wherein
when Y is O, then R, is a 1one pair (as used
he{teixi, the term "lone pair® refers to a lone pair of
electrons, such as the lone pair of eiect:rons present
20 on dival_ent oxygen) and R, is selected from the group
consisting of Ar, (Cl-CG)-stra_ight or branched alkyl,
and (C3-C6)-straight or branched alkenyl or alkynyl;
" when Y is N,. then R, and R, are independently
25 selected from the group consisting of Ar, (C1-Cé6)-
straight- or branched alkyl, and (C3-C6)-straight or
branched alkenyl or alkynyl; or R, and R, are taken



[Formula I: Rerr] = 2-nitrophenyl; n = zero; Xerr], Xerr] and X err]

each = qoagoRl err] = H Rerr] = 2-naphthyl, Z = -N(Cl'f@‘,ﬁggbluulii[el’l’] =
phenyl and R err] = H, both carbon atons (a) and (b) have the
(S)-configuration.] To

(S)-prolyl-(S)-3-(2-napht hyl)al anyl - N-benzyl - N-net hyl am de (1.39g) in ethyl
acetate (15m) are added 2- ni t rophenyl i Qfyanate (551 ng). The yell ow
solution is stirred at roomtenperature tor 1 hour. The reaction mxture is

concent T at edc Ut IR i U hSeRyd1 8Y ' a@efaaom goraphy (2:1

ethylacetate ex toa orda yel | O oam Th s pllssolved I n
et hyl acet at se(m R)\M%nﬁ#ﬁ‘b“bgs‘? @R8n of hexane

(200m ). Theﬂiﬁ.'da%‘ﬁlﬁ.@&ieo'?ﬁﬂﬂiﬂﬂ@l%ﬁﬂﬁn@ﬂ amgyield the title
conpound: err (si'lica, cycl ohexane/ et hyl

acetate 1:2) PRE“’G’-?@' EXAMPLE 2: = Preparation: of
2- chl osobenzot hi owmmmue( @ermlaﬁ]::s (&3 -defined above for

napht hyl ) al a o%lt&n@@ ég-mlryl &’51 de. '\ 0) 96/ 18643

PCT/ EP95/ 049 {For mula |: Rerr]
= 2-chl orOphenyI n Pxeqe;raﬁllt?éulﬁ Loompqmdq @flcfom 3 m): oxygen;

= H; d
g[[g”% = H %ot %Baggﬁ')l(z)n atom; (e%rre(f\'ﬁe:ﬁ{n@oﬁﬂ e‘%fs]f con | Z?I on. ]
(S)- Prol yl - ($FXXI)( yhexedth @t leastanevafed 9r 1P rhtin i s

di ssohged i Re ted oy ltHd Fodmuld t.h(c}%)cmm I ..|p§;qt h| ocyanat e
(455ng), and ﬁ e _solutionis stirred at roo trerrperatu e S or 18 hours. The

solvent isr *n vacuo. The product is purified by flash col um
chromat ography (silica is 1-4;

s is 0-1; and
each 2 is zndependently selected from the
15 group consisting of CH;, O, S, SO, SO,, and NR, wherein
R is selected from the gronp consisting of hydrogen,
(C1-C4) -straight or branched alkyl, (C3-C4)-straight or
branched alkenyl or alkynyl, and (Cl-C4) bridging
alkyl, wherein a brzdge is formed between the nltrogen
20 atom and the Ar group. ‘
As defined herein, the compounds of this
invention include all optical and racemic isomers.
As defined herein, all compounds of this
invention include pharmaceutlcally acceptable
25 derivatives thereof. A pharmaceutxcally acceptable
-~ dexrivative" denotes any pharmaceutzoally acceptable
salt, ester, or salt of such ester, of a compound of
this invention or any other compound which, upon
administration to a patient, is capable of providing
30 (directly or indirectly) a compound of this invention,

: . or a metabolite or residue thereof, characterized by
the ability to maintain, increase or restore
sensitivity of MDR cells to therapeutic or prophylactic
agents or to prevent development of multi-drug '

35 resistance.



cycl ohexane/ethyl acetate 1:2) and crystallised fron1eth¥l acetate, to
gi ve fine wbissieS10ted| es. These are filtered, and dried at O] W] C
for 18 hours to yield the title conpound: mp. = 129-131[err]C,: TLC
(silica, cyclohexane/ethyl acetate 1:2) Rf=0.3. ' The follow ng conpounds
of formula la : : [err] wherein R2
I's hydrogen, R3 is 2-naphthyl and Z is -N(<«xferr])- nmay be prepared

anal ogously to exanple 1 (when n = zero) or exanple 2 (when n = 1) above.

I\E/)Iéf\-E Rl err] n X @ompound&] efr this invehtioh, represgptedabYDat a
2Ng err] - E%;F‘B“_la% (1) %‘Pi%n)(} Ry HayY b?lgb’fg}ﬁf gcaé%?r ]aiy_4*

2Ng err] - cenventional ptechhique. P:e@g:gbly,o;hgperppmpgunds

2N err] - éféocheﬁicallg' t§¥%izadp!inYEea%9192abaﬁlhﬁﬂﬁir] 6
2N err] - zero | - 2-pyridy H 9-71./ 0.0lugT] WO
06/ 18643 5 .  starting materials, such as alpha-amino acids. Modular

PCT/ EP95/ 04910 and convergent methods for the synthesis of thekke EXA

ng;r]NPLE ncompoundé[gég]also proEerrhd. 1In a RofVekgent Physi cal
mp.C/ Rf. approach, for example, large sections of the final
product are brought together in the last stages of the
10 synthesis, rather than by incremental addition of small

- pieces to a growing molecular chain. _
‘Scheme 1 illustratgs a representative example
of a convergent process for the synthesis of compounds
| of formula (I) (wherein m is 0 or 1). The process

15 comprises coupling of a protected amino acid of formula
(IV), wherein P is a protecting group, with an amine of
formula (V) to prbvide an amino amide of formula (VI).
Protected alpha-amino acids are well known in the art
and many are commercially available. For example,

20 common protecting groups and convenient methods for the
protection of amino acids are described in T. W.
Greene, P. G. M. Wuts, Protective Groups in Organic
Chemistrv, 2nd Ed., John Wiley and Sons, New York
(1991). Alkoxycarbonyl groups are preferred for

25 protection of the nitrogen atom in compounds of formula
(IV), with t-butoxycarbonyl (Boc), benzyloxycarbonyl
(Cbz). allyloxycarbonyl (Alloc), and
trimethylsilylethoxycarbonyl (Teoc) being more

| preferred. | | |

30 After the coupiing. compounds of formula (VI)
are deprotected under suitable deprotection conditions
(see Greene, supra), and the free amino group of (VII)
is then acylated using a preformed acyl chloride of
formula (VIII') or any other activated form of a

35 compound of formula (VIIT). The halogen chloro group
in (VIII') may be replaced with other leaving groups or



7 2N err] - zero S ' 2- pyri dyl H 98- 100 /

0.01[ er - 2C - zero S pheny, .

94-98 / W(P %ﬁ?é?lr] 9 AN err] - zero O ﬂ'ﬂl%%?&ﬁdl H
126-129/0.20 [err] 10 - 20N zero O phenyl H
124-126 / 0.25 [err] 11 3CN- - zero O phenyl H
105-107 / 0O.15([err]) - 12 - 4F- zero (@) phenyl H
85-87 /0.28 [err] 13 2(CH err]acgY2~zero0 O phenyl H

55 25, o o oroudYEB s s B o Cenorne 0L
96- 102 / 0. 1%hatogéns, 1$midazoiyllll—|[wr ppotafluorpphenoxyOgroups. phenyl
hOQ 115/ 0.10 [err] s 3%%&?&@% Frlmaren.ﬁehols Oo(f8rmula phenyl

58-62 /0.27 ([e
pheny| H (V') can’ eéso4bs gogzepéﬁnply meparedz(ﬁgm[examle. zero

O 5 Pphenyg :Lllﬁbtrated m Séﬁeﬁés/ aoaharn] 'Rédction?9f an

1 S gé [err 21 20 -

T 5 orgsobyeraliic reBdent’of goramla X¥1[ and @ caEboXYIEE e /).

i SO aci@hefiyformutla (XVI), orldh- 6&6@3&}&%&%@];g;,2&he4 2C 2 g
err,, ' -

1 S Welnrfg %\ﬂieh E'rov:.deslbgtgggs/ Bflfo ]a (]xvn%25 o0 -

1 S. h nyI phenyl 102-104 / 0.15[err] 26 2Br -

1 S m%ﬂ%n@ 142-143 | 0.45 [err]

.a w ;;;%E;; °§1/1~° )

10 o
Scheme 2
B-—Metal < —hn n— )
p/u\vn- S n/xk-
Scheme 3 - .
’ . Az; ——Halogen :t::lm o n
NK/\ Az, —iialogen _. = \/\)\/\/"
ovm | (o

n.mn.u-muyu
gToups as defined in the text -

e \aiu/" \VL/" .
——Ax g | w—————e Ty g et ATy )
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The foll ow ng conpounds of fornula la above wherein R err] is 2NJerr]-, R3
is 2-napwdweisiotRerr] is phenyl and Rerr] is H neRCT/US/1#84¢par ed

WO 96/ 18643 PCT/ EP95/ 04910
12 anal ogously to exanmple 1 (when n = zero) or exanple 2 (when n = 1)

- above. EXAMPLE n X err] Rl err] Z Physi cal Data
mp.[err] d Rf. 27 zero @) -13eH err] - -N(CH err])- 71-74/
0.55[err] 28 , zero O H - CHz- 106- 108/ 0. 35[ err]

29 1 Schemé 4 CH err] -N(CH[err])- 84-85/0.19[err]

The foll ow ng conmpounds of fornula |la above wherein R2 is hydrogen, Zis
-N (CHerr]) -, Rerr] is phenyl and R err] is hydrogen nmay be ¥®prepared
anal ogously to exanple 1 (whengn = zero) or exanple 2 (when n 1) above:

EXAMPLE ‘Rierr] n [err] R err ' - Phy®i cal Data
mp.[err]JRf. 30“ —— [ . “W’“*W*
96-98/0. 36[err] err]- zefao @) 3, 4-@i chiaor ophenyl
151-152/0.54 [err] S 3. 4-di chl or ophenyl

32 1
185-186/ 0. 59[ err] ©%3 oy N g |- e Ryl i ndol - 3- yi
160- 162/ 0. 06[ er+-

Such ketones can be readily converted to amines of
formila (V') using any of the well known procedures in
5 the art, for example, through reductive amination
(Scheme 2).
| Alternatively (Scheme 3), 1,6-heptadiyn-4-ol
can be coupled via a metal-cétalyzed reaction to
aromatic halides of formula (XVIII) to give an alcohol

10 of formula (XIX). Subsequent hydrogenation provides an
alcohol of formula (XX). Oxidation to a ketone of
formula (XVII') and subsequent amination would then
provide the desired amine of formula (V").

o In yet another embodiment of the processes of

15 this invention (Scheme 4), a ketodiene of formula
(XXII), derived from an aldehyde of formula (XXI), is
reduced to vield a ketone of formula (XVII*). Again, a
standard amination reaction provides the amine of
formula (V"').

20 - Thus, this invention also provides a method
for preparing compounds of formula (I) comprising the
steps of:

- (a) coupling an amino acid of formula (IV):
with an amine of formula (V) to give an amide of

25 formula (VI); | _

: (b) deprotecting'the amide of fbrmula (VI)
to give an amino amide of formula (VII); and
(c) acylating the amino amide of formula
(VII) with a compound of formula (VIII): _

30 It should be appreciated by those of ordinary

skill in the art that a large variety of compounds of




(1) = Silica, cyclohexane/ethyl acetate 1:2 (2) =

Silica, cyclohexane/ethyl acetate 1:4 (3) = Silica, -

CH err] &WvOo6n310CH err]|OH 25: 1 (4) = Silica, cyetcpusssiassdiet hyl
acetate 1:1 For the preparation of the EXAMPLE 4 conpound the
starting material of formula Il is prepared in situ as follows:

Pot assium t-butoxide (1m, 1Min tetrahydrofuran) is added to cyanam de
(44ng) in dinmethyl formam de (5m). A whilig-precipitate fornms. The reaction
m xture is stirred for 20 mins. at roomtenperature. 2-N trophenyl

:: Sé% EIP ggygzgtl ef qrmilay) (I malylcbe aseadily ph‘@p&ﬁéd%édcorgmgdt? the t
a reaction
m xture is st??xfo%F?%?s 1JOI strat r:'(')%ms tr:r%% iF s‘éha%é :r'h)%turgﬁles cool ed
in ice and trisAmS|RPrOCRSIEs mawlyeam for| thedsynthesisppf| panys) -3
2- napht hyl bfﬁa# I Fath b 300 :
( 0 L) admér%tr -u ﬁb Q)’ 19gdsf%tccor%ngﬁea“mr FS %h( **n?'%

Further reactign and wo ro ing to exanple e
compounds of Mtﬁ?q@%r@q@fﬁ prepared via the conpound of

EXAMPLE 13 enpl oyi ng t hepptol ¢Vl daceiVé é’aﬁpounds éfeﬂémula (I) Thay
product of EXANPLE 13 is dr&l sed to g %yﬁl {;respondl ng acid
in which Rler 3§9 P %5 ‘é 4 aCtﬁngsF #BH reacted with
i sobutyl chl omémrﬂeaks.arthﬁs obv:.atlmg!ytherneedl fiori vesbbutiencodit e under
standard condi ( 1 whi | st
dry net hyl am néeA%oT? %’ﬁr@%ﬂdy{fl on gfa*%gg%gﬁéﬂgﬁﬁ g% [EX%%EE 15) or
ammoni d@as (fsﬁagﬁleuprftm e8ishe compound of EXAMPLE 16) is
slowy introduced into t [ Vgr
m nut es. -The obj ai ned raévﬁoéﬁﬁ%tgug%%ﬁg £ réprﬁsengﬁrzlggugftaﬁgo t he
procedures de |%&F9‘?94§<Aé\ﬂé: e preparat:.on of a preferr
' .- subclass of compounds of formula (XXXI) wherein W is an.
__ oxygen As shown in Scheme 5, ureas and carbamates of
15 'formula (XXXI ) are prepared in a manner analogous to
~ the processes for preparat:.on of compounds of formula
(1) depxcf;.ed :.n_Scheme 1. Thus, a_ p_rot.ecte_d amino acid
of formula (IV) can be coupled to a secondary amine of
formula (ViV). Deprotection followed by acylation with
20 an acJ.d chloride of formula (XXX) would then provide

the desired compound of formula (XXXI').

Scheme 5

Bes "«“ — \'ﬁ” e
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The conpounds of EXAMPLES 18 and 19 are prepared via an O- prot ect ed

i ntermedi ay@oe/fs181 as fol | ows: PCT/US95/14841
(S)-prolyl-(S)-3-(2-naphthyl)-al anyl - N-benzyl - N- et hyl - amde is
reacted with 2-(t. butyl di nethylsilyloxy)phenyl

| socyanat e/ 2- (t. butyl di net hyl si |l yl oxynet hyl ) phenyl i so- cyanat e

anal ogously to EXAMPLE 1 to yield the EXAVPEE 18 “and 19 conpounds
respectively in t.butyldinmethylsilyl- protected form Deprotection to

yi el d the EXAWPLE 18 and $@ will 82@BOYAdapptediihteld by MiRisesicidard
condi tions enpl oyi ng tetrabutyl amonium fluoride”in tetrahydrofuran.
The starting naPEéF&PrYoPk#ﬁi §F05£§335F EhAﬁPL 914@9W&w§¥¥£§f§%5'folIoms.
Excg_/mé IPS5 /194[9560§eﬁ§m§§earéahbt intended@Ot¥6/chiiptise a comprehensive

. s 1 la, P ti
of Boc- (S)- 3- (2+&gbnPhy R} RRARS Woﬂ%&&ﬁ%m%mﬁ?dﬂ%détﬁo; a1V
R E”] = BOE , RiateimedilatBgeonf] t%ai%— imventionXmay be Gynthesijzed.
| - but oxycar bon - 3. 2- : ' ?g%qg | | | ved
in 5m éry CH g#ﬁ?@’fgr Fﬁgi;'vl'\lng % é_rné\o@%@l?‘%éz)ﬁg{s?nwf %f% err 1deh%‘rfa;1)5 Oa\rllg
cool ed with stischepesuwddl be emigento to %oaer]qf, ordimary skill i
bat h. &-— Butykﬁglggggornate (200[err]l, 20mg) in 2m dry '
CH ' >d dropw se, [ t the tenp. ' bel
CIO[erT1G and the react i SRS SOSRAURES Y ArARHARELOR B8V B pr par at i on
of Boc- ($h-3- (2mpanFiad by & ik agpridprikide | furictd ddalities \o Rierr]
= Boc, Rlerr] _eghaﬁtgr%Lléc 1%%?@%@ngf@gTwardberties. Such

modifications are known in the art and include those
which increase biological penetratioh into a given
biological system (e.g., blood, lymphatic system,

15 central nervous system),'incrégse oral availability,
increase solubility to allow administration by
injection, alter metabolism and alter rate of
.excretion.

The compounds of this invention are
20 characterized by the ability to increase, restore or
" maintain the sensitivity of MDR cells to cytotoxic
compounds, such as, for example, those typically used
in chemotherapy. Based on that ability, the compounds
of this invention are advantageously used as

25 chemosensitizing agents, to increase the effectiveness
of- chemotherapy in individuals who are afflicted with
drug-resistant cancers, tumors, metastases or disease.
In additibn, the compounds of this invention are
capable of maintaining_sensitivity-to therapeutic or

30 prophylactic agents in non-resistant cells. Therefore,
the compounds of this invention are useful in treating
or preventing multi-drug resistance ("MDR") in a
patient. More specifically, these compounds are useful
in treatihg of preventing P-glycoprotein-meidated MDR

35 and MRP-mediated MDR. '



= -N(CHerr])-. Rerr] = phenyl, Rerr] = H) N- benzyl met hyl am né
(Forrrul 5ny) |s added dropwi se in 2m dry CH2C12 duct
from Exwgéléf 1, again ensuring that the tenperature retglr,&g%
-10[err] C, and the reaction is stirred until conplete by TLC. The reaction
Is diluted to 75m with CHerr]Cd[err] and washed with 50 m .dil ute aqueous

HCO, 50m water, and 25m brine. The orga%c phase is dried over MySOH,
filtered and the solvent renoved in vacuo->The product is purified by flash

col um chr omat or graphy (silica Ioh ane/, I et D)ea L Leld
the title conmpound as a gﬁl Hﬁﬁpegér%‘g &ﬁ&.&ya@g %”31%’5{ the q,_&_m
cycl ohexane/ et hpatientat eefets BO maﬁmi&s, lﬁhAllﬁllﬁglhanna:esai\mi &ahe b) |

V1) “Tho pr ol PeEkAVPRESER Foofkmendsl ents T BRI R, ° |

di oxan, and steceidd.at roomtenperature for ca. 30 minutes. The HC and

di oxan age renoved in vaggo gadhggglhes uet@ 0"‘%@%3 J,_Q@ﬂ vvater
basi fi egsvm th 2M NaOH( a :ausand ext ra CH err X75

The organic ph3gents.dr drizerg s’ E sﬁpﬁﬂ-& sol °rem)ved

in vacuo, to gseRsibtzer" an&!’ﬁbklﬁsdifzer' denote a compound having
PCT/ EP95/ 04910 as a

el low oi | TLERERPLLALY CEPCLREERRBR, PFCFRBEPFSHERY BerRAss iy 6 T~ *=

0. 43. EXAVPL&n IMDR Fceltssost &p méaintain the- senSLtzvzty of a non-

10 resistant cell, to one or more therapeutic or '
prophylactic agents. The term "MDR sensitization" and
"gsensitization® and "resensitization" refer to the
action of such a compound in malnta1n1ng, increasing,
or restoring drug senmsitivity. :

15 - g The compounds of the present invention may be
used in the form of pharmaceutically acceptable salts

" derived from inorganic or organic acids and bases.

" Included among such acid salts are the following:
acetate, adipate, alginate,'aspartate{ benzoate,

20 = benzenesulfonate, bisulfate, butyrate, citrate,

- camphorate, camphorsulfonate, cyclopentanepropionate,

- digluconate, dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanoate, glycerophosphate, hemisulfate,
heptanoate, hexanocate, hydrochloride, hydrobromide,

25 hydroiodide, 2-hydroxyethanesulfonate, lactate,

- maleate, methanesulfonate, 2-naphthalenesulfonate,
nicotinate, oxalate, pamoate, pectinate, persulfate,
3-phenyl-propionate, picrate, pivalate, propionate,

. - succinate, tartrate, thiocyanate, tosylate and

30 undecanoate. Base salts include ammonium salts, alkali
metal salts, such as sodium and potassium salts,
alkaline earth metal salts, such as calcium and.
magnesium salts, ‘salts with organic bases, such as
dicyclohexylamine salts, N-methyl-D-glucamine, and

35 salts with amino acids such as arginine, lysine, and so
forth. Also, the basic nitrogen-containing groups can



Preparation of Boc-(S)-prolyl-(S)-3-(2-naphthyl)al anyl -N-benzyl -

N- et hy| aWQi8/ASFIrnul a | X: Rlerr] = Boc) The title conpolRIPSMMar od
anal ogously to EXAMPLE 1A 2 by reaction of Boc-(S)-proline (310mg) with the
product of EXAMPLE 1B (460 ng) and is obtalned as a viscous oil: TLC
(silica, cyclohexanel/ethyl acetate 1:1) Rf 0.18. ° EXAMPLE 1D [Process
stop (d)] Preparation of (S)-prolyl- (S)-3762 napht hyl ) al anyl - N- benzyl -

met hyl am de (Forrmula 11) The title conpound is prepared anal ogous|y to
EXAMPLE 1B star bengu&temu.hedpmdihcsuch BiyanrisE asC lowedn@liard haligdes ned

I I
gZ[Zrffcffér?ff&?@gnﬁgoﬁ%tﬁgérj?gE&E g&gp?} RPnd1?Q£yl Chﬁﬂfﬁﬁ%huct of
EXAMPLE 1D i s abgzomides apdsiadides:ndiedky ﬁ@ﬂﬁﬂﬁ?ﬁwwﬁﬂﬁhlﬁﬁlof t he
conpounds of EXé%/UBFEﬁ# taﬂ&gltocﬂ.%u t¥d ahdl AidmA agqg.ﬁg\fe§teménglg

materials of for

VELES 5,.°and 30 taq 33
produced Bnal og6baip hajddes,suchy %m&l'saﬁuw& mA¥E 3§t 3&0 al'éAI\/PLES 5,
20, 24 and 27 tQtag.r?ﬂ.ech'lﬁd'li@%@ abtond@es \and io@idessS arallkyllD enpl oyi ng

et o oo, Ba38, ST oA g i HRAA LT

of N-nethyl - (d|o&hgrsldthmethpkammiesb&uhidznﬁkdzéﬁexsﬂbk#up#@du¢§sboth =
2-pyri dyl) ' af@ot%g&%ﬁgﬁ%btalned
PCT/ EP95/ 04910
10 The compounds of the present 1nventlon may be
administered orally, parenterally, by inhalation spray,
topically, rectally, nasally, buccally, vaginally or
' via an implanted reservoir in dosage formulations
containing conventional non-toxic pharmaceutically-
15 'acceptabie carriers, adjuvants and vehicles. The term
' "parenteral® as used herein includes subcutaneous,
intravenous, intramuscular, intra-articular, intra-
synovial, intrasternal, intrathecal, intrahepatic,
intralesional and intracranial injection or infusion
20  techniques. |
The pharmaceutzcal compos;txons of thzs
inVention cqmprzse any of the compounds of the present
invention, or pharmaceutically acceptable salts
thereof, with any phermaceu;ically acceptable carrier,
25 “adjuvant or vehicle. Pharmaceutically acceptable
carriers, adjuvants and vehicles that may be used in
the pharmaceutical compositions of this invention
include, but are not limited to, ion exchangers,
alumina, aluminum stearate, lecithin. serum proteins.
30 such as human serum albumin, buffer substances such as
phosphates, glycine, sorbic acid, potassium sorbate.
_partial glyceride mixturés of saturated vegetable fatty
acids, water, salts:or electrolytes, such as protamine
sulfate, disodium hydrogen phosphate, potassium
35 hydrogen phosphate, sodium chloride, zinc salts,
colloidal silica, magnesium trisilicate, polyvinyl



16 Di-2-pyridyl ketone (2.00g) is dissolved in 20 nl of CH[err]CI[err]

Hept anet hyl di sil azan (1.90g) is added followed by trinethylsilyl -
trifluoMne$i¥esul phonate (0.12g) and the reaction mixt @ﬂ?%ﬁﬂﬂﬁlluxed
for 12 hours. The solvent is renoved in vacuo. The crude oil (2.14qg) is
dissolved in 20 M of dry CJerr]Herr]OH 0.65 g acetic acid is added
fol |l owed by sodi um cyanobor ohydride (O. 68%) and the reaction mxture is
stirred at roomtenperature for 1 hour. $% sol ution of KHS(err] is added
until the solution is at pH 2_and then a 2M sol ution of NaOH is added until
t he sol uti on p¥rseljdene, ¢ﬁé1€F-95|e]'hP§ﬁﬂ] aubstanses.cPalyerdniiened t he

product extr nt I a Iskgover
Mysg err], ?§19e° Soll O caﬁ%%gﬁ ?ﬂ c@lg.%'lj[dr‘?eé flx‘lylya%ﬁlThe sgbt ai ned

tere g C% hs bu
title conpounﬂaxﬁstrPﬁ YeERY GFFGE°§ «dried for
- direct furthepolfaghymanangnyeaushndtaoEXAthES 1A through 1D. I N RELATI ON

TO EXANPLE 24: Prepar ation th 5 bIS

trifluo onethyl)benzSI 88rF#8FnﬁPa@bF% %ﬁg n,” the

3.5- b|s(tr|fIphanmaceytlpaéngumpoaﬁeunps-muy bﬁTEB the form of a

N- B 3.5-b

3 SOEIS(trl;f%%%%ilgOiﬁ?EEEXBlQﬁ§§$b§¥h?§oBU for exqmple“a sterile |
(benzyloxycarbnm9¢bﬁb¥9uequﬁpﬂ$d9r(91935?n9M§ suspensden.n This 5oni of
tetrahydrofureasgaﬁswﬁ Tg%eoaoﬁm%edl ac&bw;a@ to tethrilfies

tenpera ure for hour s e solyent i vacuo ‘and the
r ecED il csokURHR| SAEhe: AFE RELPE. SYALADIR, AisRersing ChEtblng (1 son
H err]0 and SQgenbtsi and ibSpendangcabems i SThe stéridé derjeddalllerr],

L e

benzyl ani ne or suspenspondint achosFERxIC pareatezaliy);-accegitableved in
S0m of §{Yulft' GPYQB%%E“ 28¢ %&Qhﬁ‘iet as ESE%&U:‘ionl FAM3A i n
15 butanedlol. Among the acceptable vehzcles and solvents
that may be employed are water, Rznger s solution and
~1soton1c sodium chloride solution. 1In addition,
sterzle, fixed o;ls are conventzonally employed as a
solvent or suspendlng medium. For this purpose, any
20 bland flxed oil may be employed including synthetic
mono- or dl—glycerldes '_Fatty acids, such as ole;c
acid and its glycerlde derlvatzves are useful in the
preparatlon of 1n3ectables, as do natural
pharmaceut1cally—acceptable ozls, such as ollve oil or
25 castor oil, espec1ally in their polyoxyethylated
vexrsions. These o0il solutzons or suspens;ons may also
ecntain a long-chazn alcohol diluent or dispersant,
such as zh* Hglz or szmalar alcohol.
~ The pharmaceutlcal composzt;ons of this
30 invention may be orally admznlstered in any orally
acceptable dosage form including, but not limited to,
capsules, tablets, aqueous suspensions or solutions.
In the case of tablets for oral use. carriers which are
commonly used 1nclude lactose and corn starch
35 Lubricating agents, such as magnesium stearate, are
~ also typically added. For oral administration in a



W 96/ 18643 PCT/ EP95/
17 QPRI of uran (14m ) is added the reaction nixtuﬁéﬂﬁgmnaul

stirred at -78[err]C for 30 m nutes and 2.98g of nethyl iodide is then
slowy added. The reaction mixture is stirred at ~ roomtenperature for
18h. The solvent is renovedi‘h vacuo and the product purified by flash

col um chronatography (silica, cycloHé%%he/ethyl acetate 9:1), to
yield the title

) |
G rethyl N 5. 5 AREYS (LR e Tnents cinclude 1agEgss; 2pd.dried,
of STEP |11 abow@if gtxeh vewWhen aqued@@nﬂuspeﬁsonsl-&serj:a;uardd for

deprotected by addi.ng a catal ytlc anount f 10 n char coa
and pl aci ng t he WAL, q'} ctlvea}p%r%:gﬁ r%s ﬁ{?’ﬁ%#g he cat al yst

is filtered Offemulsrﬁyxngéaﬂ&nsuspanﬂimg agénest rﬁﬂndealrﬁdvacevtalmhe

Phrougn 18 ©1 R PRI b o OBl R6 Haklich onay a1 BENELES 1A

Boc- (S)- prolyl -gdled N\ met hyl ) - 3- (2 naphthyl)

%{anyi N-genzyL E—retgylaq& fo: cggglcgnerr] = -CH[err]
err] = 2-napht =, - err

product of EXAI\/F"IL‘%/!“H‘@:'('EE'-'Q!M;])o n%hi%d h&ﬁrré" Egﬁ4gé1 ad;[@és;:egpg) in

di ssol ved in 30 tHe UfdtEh hof -d@positoriés! fot Qét:dal(idﬁig).stxaaddad t he

materi al Temai ne r'aés%i?%ﬁmr#%%ﬁ? pifihp] e Rene fithon 00, .
cooled to roon1tsummah&ewnpnfhrnisutingZeﬁcipmenn ehdcheis] sedddnashed with
2x 100 room temperature but liquid at the rectal temperature

and therefore will melt in the rectum to release the

drug. Such materials include cocoa butter, beeswax and

15 polyethylene glycols.

The pharmaceutlcal compositions of this
invention may also be administered topically,
especially when the target of treatment includes areas
or organs readily accessible by topical application,

20 including diseases of the eye, the skin, or the lower
intestinal tract. Suitable topical formulations are
readily prepared for each of these areas or organs.

Top;cal appllcatzon for the lower intestinal
tract can be effected in a rectal supposltory

25 formulatzon (see above) or in a suitable enema
formulation. Toplcally-transdermal patches may also be
used. | _

c For topical applications,'the pharmaceutical
. compos;tzons may ‘be formulated in a suitable ointment
30 conta1n1ng the active component suspended or dissolved

in one or more carriers. Carriers for toplcal
administration of the compounds of this invention
‘include, but are not limited to, mineral oil, liquid
petrolatum, white petrolatum, propylene glycol,

35 polyoxyethylene, polyoxypropylene compound, emulsifying
wax and water. Alternatiiely, the pharmaceutical



5% KCN (ag.), 2 x 100m. Herr]0 and 50 m brine, then dried over anhydrous
MpSA err ], |Itered and the solvent renoved in vacuo to = itle
conpounﬂk amﬁure col ourl ess gl ass. The title conpounﬁ’ ?‘%?é(g@ft

further anal ogously to EXAMPLE 1D. WD 96/ 18643

PCT/ EP95/ 04910 _ 18 | N RELATION TO
EXAMPLE 28: 28. A. 1. Preparation of Bocz(S)-3-(2-naphthyl)al anine
2-pyridyl ester (Fornula IV : Rerr]- =®9c. Rerr]=H Rerr] =

2P 3: hyar orbabonrEoRs, oY) Ba kompRlaEed i pRiBALEL AR B (100

sol ution cool erieam 6¢ntaiﬁin§xthelabtxyéceohpdnentéesuspéngpdloradded and

i vacao and SHEEEFEelcth (Flle brChSFR! DpphaPelRibRiik BopabtaRe T

t he sol vent rmselrsn vauuoabreecprruars finclugesi busdarepbpot f| ash

colum ¢ .chr C / e, 2:1 to
yield the tit connound mﬁf%#? %gg h@g@Feﬁﬁxgﬁg%htéa hi%e a e i 1) Rf =
0.41.. 28 Aoolﬁ%la%e.@% oFe B esters waxn: Get eﬁrx - 2- 0X0- 4-

ghenylh Eultyl ]Zm eeyldodecanol) : ba‘xzﬂ]haIcBnol thrwhterH[err] R[e{jr] = f
A P CRE St AR RN e
flanme-dri ed fcomposrmmbnsemaplhelﬁormnlatedrad mmdronmzedogen The sol ution
Gty AE°1 0 FbGgena i M SRLYL 00 RB5RRERR: E‘ééﬁ?%@%f@ for 1
hour. 20m (ﬁor, preferably, as solutzons in rsotonzc, 'pH adjusted
sterile saline, ezther with our wrthout a preservatlve
such as benzylalkonzum chlorzde Alternat;vely, for
ophthalmlc uses, ‘the pharmaceutrcal composztlons may be
15 formulated in an ointment such as petrolatum
_ The pharmaceutzcal composltrons of this
znventron may also be adm;nrstered by nasal aerosol or
1nhalatxon Such composltions are prepared according
~ to technrques well known in the art of pharmaceutical
20 formulation and may be prepared as solutlons in saline,
employzng benzyl alcohol or other suztable
preservatrves, absorptron promoters to enhance
bzoavarlabzllty, fluorocarbons. and/or other
conventional solubrlrzrng or dlsperszng agents
25 ' The amount of actrve 1ngred1ent that may be
| combined with the carrier materials to produce a single
dosage form will vary depending upon the host treated,
and the particular mode of'administration It should
be understood, however, that a specrflc dosage and
30 treatment regrmen for any partzcular patrent will
‘depend upon a varlety of factors, 1nc1ud1ng the
_actzvrty of the specrflc compound employed the age,
body weight, general health, sex and diet of the
patrent, the tzme of admrnrstratzon and rate of
35 excretlon of the compound.rthe particular drug
| combrnatron, and the judgment of the treating physrczan



gat urat ed ammoni um chl oride solution is added and the prod ﬁaﬁq
into et hyWQ&S:%. The organic layer is dried over MySJ er (]Lr

the solvent renoved in vacuo. The product is purified by flash colum
chromat ography (silica, cycliehexane/ ethyl acetate 9:1) to give the title
conpound: TLC (silica, cyclohexane /ethyl acetate 4:1) Rf = 0.66. The
title conpound is processed further analogﬁE%Ty to EXAMPLES 1B t hrough 1D.
For | arger scale production, the rgaction prpcedureg,of E LES 1A through

1 may appropmat@@%aﬁﬁfﬂ%’&%@ e Bagticuiar diseasePeingsess
PCT/ EP95/ 04910 treated. The amount of active ifgredibehtwinay &Ks&PLE 34.

Exﬁ\:vrlr_gpﬁéelnyl C;mal ecgi) {}? ar%#roar.]peunc or prophylactic agent, if
E()S) 3-(2- napht mﬂg,a:zgaw]wmmnwe Mgredjenti ils: co-adininistpred] EXRRPLE
A A 0. nec hagi cal
stirrer, gi taI rm{@#ggé%ﬁ%ﬂﬁ E#}%;éa?lv §H§g :A%.%gteegztelsetaﬁ and
cooling bath is amnuqﬁxbﬁ¢e¢t183 [ mtevﬂnbeﬂE&FhEdﬁ?QaﬁFEéSta&ﬁﬁ OX: 58 ed
to 1-olerrlC  fdMEDRl 140PL8d 6F) redtoeohiraghybnbitivieyodacupie are

added dropw se over peri o m nutes while maintaining an internal
t enper at ure of 19!#¥$f]c The funnel is washed with a total of 7.5m of

ethyl acetate in three equpbsagetievelsfof. betweanhabodtt De01 and about
10 100 mg/kg body weight per day, preferably between about
: 0.5 and about 50 mg/kg body weight per day of the
active ingredient compound are useful. A typical
preparation will contain between about 5% and about 95%
active compound (w/w). Preferably, such preéparations
15 contain between about 20% and about 80% active
compound.

ed and

When the compounds of this invention are
administered in combination therapies with other
agents, they may be administergd sequentially or

20 concurrently -to the patient. Alternatively,
pharmaceutical or prophylactic compositions according
to this invention may comprise a combination of a
compound of this invention and another therapeutic or
prophylactic agent.

25 For example, the compounds may be adminis-
tered either alone or in combination with one or more
therapeutic agents, such as chemotherapeutic agents,
(e.g., actinomycin D, doxorubicin, vincristine,
vinblastine, etoposide, amsacrine, mitoxantrone,

30  tenipaside, taxol and colchicine) and/or a
chemosensitizing agent (e.g., cyclosporin A and
analogs, phenothiazines and thioxantheres), in order to
increase the susceptibility of the MDR cells within the
patient to the agent or agents.

35 In order that this invention may be more

| fully understood, the following examples are set forth.



reaction mxture is added. The cooling bath is renoved and the m xture

war nmed enperature (21-23[err]C in 30 mn. The rrt& &cidaaqStirred
at roomtv?%h%g‘ﬁgi ure for 30 mn. and the oil held. A 12-1, ,!?-Eﬁsggﬁ‘eld,
round-bottoned flask, equipeed with a mechanical stirrer, digital

thernoneter, addition funnel, nitrogen inlet-outlet, and cooling bath is
charged with 394, 0g of Boc-(S)-3-(2- naph%,:}]yl )al ani ne, and 5, 6L of ethyl

acetate. The solution is cooled to -15[e C (internal tenperature) and

2t ¢ on f unnabase SRHBY el A S S il o Ll AR R IRE |
the reacti on and: are nodfte to beuconstrued agl Yimi tingyi the s3cepel of sol uti on

of 172. Onl (1§ile_1(§)_§),§ﬁft§' ioglﬁt %f\%&ﬁpfmmte in 125m of ethyl acetate is

added over a peri m nut e e .mai ntaining an internal tenperature
of -14 to -16[err]C. The addition funnpel ia washed wi th 50nm of ethyl
acetate in two equal portions of 25m this is added to the

reaction mixture. The_suspension is stirred at -14 to -15[err]C for an

addi t i oRal 30%3;@3;“&%9&. ition of above prepared N WD 96/ 18643
PCT/ EP95/ 04910 - . . 20 _bhenzy amne in
125m of ethyl acetate FEOLReFuslerrt grgnehic FeFonange a&%g% of 40

m nut es, whi | speeitraawereg racorded ad S0 pMHzton @ Bruker tAMX 13)@:r] C. The

addi tion funngi i shed st 0 ' I ' algyportions
of 25m " each gh&hﬁ.ﬁ}ﬂgggﬂafg e%ﬁioﬁ?%&rtggéno%%%%'%ég “kfv@éfrl&gtprfl ng at
the sane tenpzedagiver §o0 Mey 8adi(di §rA) .1 Asalyticad) high rerfprmance
(36.22gh of |39Guinl choRaCbYrERY Was Pir Rirmid dn WRiL 4 ddkied over a
period of 10 m.nutes while_maintarnin arhldnte.rna,l t erature qQf -14 to
Pl6lerrlc ThEOREPE 8nHewdest Packazrddad HimHie qhiamatoskart e i n two
equal portions of 5m each and this is added to the reacti.on m xture. The

o suspension is stirred at -14 to - 16[%1 | %1?1 an additional15 mnutes. A
solution of 37.4g of -N-benzyl nethyl a reated wth 1.5g of ethyl
trifluoroacet L8=Rd idin~-i4-%3 ' :

.To a-solution of 1,3-acetone dicarboxylic acid (21.0 g,
15 0.144 mmol) in absolute ethanol (200 mL) was added
dropwise 4-pyridine carboxaldehyde (30.8 g, 0.288
mmol). Gas evolution occurred throughout the addition.
After stirring at room temperature for 2 h, the
reaction was treated with concentrated hydrochloric
20 acid (100 mL) and heated to 80°C at which time a yellow
precipitate slowly formed. An additional 500 mL of
ethanol was added to allow for stirring of the
 suspension. After 1 hr at 80°C, the precipitate was
collected by filtration, washed with ethanol and dried
25 under vacuum to provide the desired product as a yellow
' solid. The resulting dihydrochloride salt was
recrystallized form methylene chloride to provide pure
- compound 1. |

enteiih i -glen -1 -ne.

EDRQL\

30 =Di idin-4- = =3~ . To a
- slurry of Compound 1 (21.3 g, 67.4 mmol) in 1,4-dioxane

(40 mL) was added triethylamine (48.1 mL, 0.346 mol),

formic acid (6.54 mL, 0.145 mol) and 10% palladium on



added at a constant rate, over a period of 10 m nutes, whil ing an
I nt ernal ?@HU@ﬁHPure of -14 to -15[err]C. The addltlon funH@Pﬂﬁgﬂhahﬁ

with 10m of ethyl acetate in two equal portions of 5m each and this is
added to the reaction mixture. The reaction mixture is warmed to room
tenperature (21-22[err]C) over a period of 1 hour. The reaction mxture is
stirred at roomtenperature (21-22[err] Q)= 331 an addltlonal 1 hour. 2.5 L

of water are added and stirring is contlnued for 5-10 n1£ E a The organic
| ayer is separ gaxPomdGek@l apd Hthe gresul 64-nEI\F'H$HPBSh AFEYaEPd fol | oved

bydl 8 t of ‘Q’atf‘éflﬁbﬁ cw@éztl Cstﬁfﬁngswalﬁeﬁm fbrllﬁhi: oth&% agueous
sodi um bi carbonate. The resulti oy gani c | S, was 1 Lo

wat er, follonedeRcEien Wag %??féd {1% ???’Pegé‘ﬂp?ﬁaﬁuﬁﬁcﬁﬁ%wetr’gﬁnggdw th
suction to obt aééh@eﬂttaﬂédauswwuon oth8oresubring- regidughwasl )

al anyl enzy N—net h o ogal S hel d
overnlghtg) %ﬁ duﬁﬁg# %#}igg ﬁgio#egﬁgiﬁéxkg B% STEP 11
([err] EXANPLEmu@hand&AmethyhenecchHerdehdtboPrOWDdefthk e§&§ﬁ§ped\mth
a nechani cal ¢é fligital therrmometer, addition funnel, drying tube,

and cooling bath Ts < arged with a sol ution of 455. 759 of hydrochlorlc acid
gas in 2.2 L of ethyl acetate. The solution is - WD 96/ 18643

PCT/ EP95/ 04910 ' Examnls_i. 21 cooled to 10[err]C
(i nternal ' 7\

Lemperature (2% e% ﬂ%%ﬁga?f" %ggén{"%{‘ ?%?3%?‘“?’%&%&?@??? onal
(40-45[err]C, 19D.9d mmolinn &gfluarpbenzylaminesd’Sy83t mils &3 -9dcmmPllcool ed

to 20-22 C 3 | ted b
{1 tration in coRicRearepd, (8P & *ﬁ?hgé‘a'“c?l"ﬁe*“i“‘hws?ﬁ*‘g o igh o

total of 1.2 L beatedyFoazefdux.inAfser
15 water, the reaction mixture was cooled and

concentrated. The residue was taken up into ethanol
(50 mL) and added to a slurry of sodium borohydride
(2.96 g, 77.8 mmol) in ethanol (50 mL) and the mixture
heated to 80°C and stirred for 1 h. The reaction

20 mixture was cooled and concentrated. The residue was
taken up into water, acidified to pH 3.0 with 6N
hydrochloric acid. The aqueous phase was washed with
ethyl acetate (2X). The aqueous phase was made basic
with sodium hydroxide to a pH of 10 and the product

25  extracted with methylene chloride (2X). The organics

' were: combined, washed with brine, dried over anhydrous

magneszum sulfate, filtered and concentrated in vacuo.
Chromatography of the residue over silica gel (elution
with 5% methanol/methylene chloride) provided

30 compound 3. ' '




300 mM each. The solid is dried at 50-55[err] C (762mm Hg) for 24 hours to
obtain a_constant weight of pure (S)-3-(2-

napht hyl V@ éﬂﬂo N- benzyl - N- et hyl am de hydrochl ori de. Purlmﬁﬂ.lm@(by
HPLC); [[err]][err]: +24.8[err] (c=1, methanol). STEP 111 ([err] EXAWPLE
I O A 5-L, 4-necked, round- bottorred fl ask, equipped with a nechani cal
stirrer, "digital thernoneter, addition funnel, and cooling bath is charged
with 332.0 g of the product of STEP Il x24-2.0 L of isopropyl acetate. The

suspension is cooled to 10-12[err] C (internal -tenperature) using an
i ce-wat er bat Bolution ef m&*@é@ JISHLimgy dr 66 denckle antdied with

efficient sti I’(LI) DBOCLUNCmaLh l-gglre?%lﬁqh 'Hg eﬁd’dqnige rﬁi@gﬂ{l )g%.tgz[ err]C

i nt er nal tenperah ie of %‘3 %3& e mxture i s ware

in 30 m nut esME¥A¥LEPGafPEOFAAL (45 OsBidr SonFaimingished with 0.7 L of =
wat er fol | ovedibgoPropylethydamie TB@OOﬁngmlc 7|2am°1)s d lguer 100g of
anhydro s sodi g Masul Pﬁ 3 and filter d %ijc n unne vmth suction: The
solids are vvaé eé Y 22 RePToPY r"?i' Gﬁtgﬁé &te in three equal
portions of 3bydrochitbridee (dB8Jamgs Qaﬁemd)cmrm{eatmaﬁm wagluced
pressure (40 3. e C til urther solve dIS lls to
obtain 0.35 L&g$8?%€ 56 §é§L EP% %?a?‘anylﬂ%- ﬁ&%ﬁ (free
base) as an - owithTe bﬂsaﬁetate andlzvatem ndﬁeed,ammdvénﬂtoned fl ask,
equi pped Wi t hg@paPabaai a8 the' a&heoﬁsgbmse;ar ggﬁeg]edzggdey '&wlu“”e'

mtrogﬁ inlet-out]et, %ﬁd cool I g bath
96/ 186 acetate. e organits were comb

f22 gf Boc- ( Ssabuvated, sddﬂuxl'ti BJ.l:aQboﬁbJS&bl %Féfreanﬁ‘%r‘ﬂrﬁ@ U[ﬁ deq stirred
or m nut es ol utian 0 net nmor phol i ne are '
added over a ‘2%'0%5%}’3{5“%1 RRPBESHHM é“ﬁgﬁ'ﬁa i 4 nal tenperature
of 20-22[.err]cndentzatedi in vaguel i ehmmatdgmbhy%aﬂﬂthé ididuencet at e
and this is agelerl §21188 GE2°102BeTbH' With B°mithdbol)metriAdny’ 1°

chloride) prov:.ded compound (4).

-15[er{gC-

_ gmidL(_Cgmp_qnndj_)_: Compound 4 ‘was d:.ssolved in
20 methylene chloride (10 mL) and treated with
trifluoroacetic acid (4.0 mL). After stirring at room
temperature for 1.5 h, the reaction was ‘concentrated in
vacuo. The residue was neutralized w:.th saturated
potasszum carbonate and extracted w:.th ethyl acetate
25 (2x). The extracts were combined, washed with water,
d::tad over anhydrous magnesium sulfate, filtered and
concentrated in vacuo to provide Compound 5.

30

mgmnd_ﬂ_ To a solution of compound 5 (500 mg.
0.98 mmol) and 3,4,5- trmethoxybenzyolfomc acid
(294 mg, 1.22 mmol) in methylene ‘chloride (4.0 mL)



(|nternal tenperature) and a solution of 132.9g of isobutyl chloroformte
in 75 m OWOS6MSIOL acetate is added over a period of 25 to 3BCHUSEVHS4L\hi | e
mai ntai ning an internal tenperature of -14 to -16[err]C. The addition
funnel is washed with 60 m.of ethyl actate in three equal portions of 20n
each and this is added to the reaction m xture. The suspension is stirred
at -14 to -15[err]C for an additional 30-385m nutes. A solution of the
previously prepared Q.35 L of

(S) - 3- ( 2- napht hgpataiping ﬂeﬂzﬁmtmlhﬁmd% @ g5 mLlowas BAdedate is

added at a constgaaﬁl,@q_-ja1 P@dp?l')“-@"-ét‘t@lc%ﬁ%dﬂ%zﬁe 70 mnutes while
mai nt ai ni ng an |nternal enper.a %7e of # to J) [@g{éd]fgl The d.dltlon
funnel is washedYfrochdordde (48 1S Fe3ft

portions of 25 ghlewed &ed sthrs fiox aaldm tmeewﬁtommas >dil‘n£ted'he

(r)?a‘itlhgzr %grﬁéﬁ% dto r% erature%f#r%]ﬁﬁgver a period

(21-22[err] O) f separated andhahel aquecusd phasefreaxtractad aikhl ethyl

eprat cd and waSRraern Ti Brgaliyd Verk | gﬁ@*%dé? TSR o

wat er. The resulsaithgaseghsodium &igarbonatey brigen dried of 5%
aqueous sodi um @X%Q" Q?ﬂg&so algrids a4 %’ulﬁﬁt- 1. ﬁi—tﬁe@raﬁ@ The organic
| ayer is filtere n hper funnel suctjon to obtain 3.93 L of .a

Y
sol uti on18 BocSOBESRLS a}qe{ dn yaouo. e residue was chromatographed
napht hyl ) al any| ot kdndda t(féllhﬂnildif wilth SBSQia&hmanéﬂhmmer ni ght at

RS . ! ’1'”" R L R it

stirrer, digi talm:mdtema)ruﬁ e:rqtcma:hs (B00 MEH=/l ,CRC14)NS t&)lﬁ@ Bardck i ng

bath is charged gqMat (zaﬁol | fa433/0.430 Hf [ 1
PCT/ EP95/ 04910 8. 38h 7Pl (zn) P.28-7. %\D(rﬁﬁ rogﬁ?o%%za((:wj'gas

in 1.63 L5of et IB97mfot8% elmITheé & utdlon 6 DG otttk t5- 8F ef¥] € 4+ 8 er nal
t enper at ur e) anokb} 9§)L o . ghedr udg, 3ogurd @r) Utd og3 ofs 5 TER. $0! (55, added
over a period ofy 2360301 6 (s), 3.59 (ad), 3.28 (ad), 3.20 (s),
3.15 (s), 3.04-2.96 (m), 3.02 (s), 3.01 (s), 2.94 (4d),
2.63 (dt), 2.53-2.37 (m).192178 (m), 1.72-1.62 (m),

20 - 1.52-1.42 (m).

: idin-4-yl-ethvl) 1) . ide (C 17):
25 Compound 7 was prepared according to the protocols of
Examples 3-6, by replac:.ng 4- fluorobenzylam:.ne with
benzylamine. 'H NMR as a mixture of rotomers (500 MHz,
CcpCcl;) & 8.48 (dd), 8.53 (dd), 8.43 (dd), 8.35 (d4d),
7.38 (d), 7.30-7.18 (m), 7.17-'7.'02 (m), 6.93 (s), 6.89
- 30. (d), 6.54 (d), 6.03 (dd), 5.86 (t), 5.08 (br,d), 4.88
(d), 4.32-4.18 (m), 3.95 (s), 3.89 (s), 3.86 (s), 3.73
(s), 3.63 (ad), 3.23-3.19 (m), 3.09 (dd), 3.05 (s),
3.03 (s), 2.97 (ad), 2.63 (dt), 2.57-2.37 (m), 2.24
(dt), 2.06 (m), 1.95-1.76-(m), 1.74-1.63 (m), 1.54-1.44
35 (m) . h -



m nutes while maintaining an internal tenperature beIom120[err]C The

addi ti onghegigferi s washed with a total of 180 m of ethyl kL three
equal portions of 60m each and this is added to the reacrlon m xture. The
m xture is warmed to roomtenperature (22- 23[err]C) and stirred at this
tenperature for an additional 2 hours. The reaction m xture is concentrated
under reduced pressure (40- 44[err]C, 8Q %o 110mm Hg) until 4.7 L of
solvent is collected. The resulting O. 66°C of an oil is dissolved in 1.4 L
of water and extracted with 1.0 L of & - ;tate The organic Iayer S
extracted with 0.2 L of mater ‘The adUh ' '
transferred tand=N=lle 2B
mechani cal i

c\%dlrom ge in 1g§mhggh§v_vgner 'c&m@dﬁhﬁa BOWast I ¥ eaeraﬁubz:(ﬁ:.x@hﬁﬁ)ltahegut es
ile maintainin 1Nt era e 18 err]C (pH shou e
9-10). The i REAES cPl'sm&%n%‘F%’ tﬁ”r%er 23 etr] Q10 10
m nut es and- eA+fiubrdbenziylamine mtihsdptdqiy.irobmlamﬂtea o §aNMB B.Syer is
separated and_t 0 tr t t ot gl qOkgl.

LxPdug o2 E@\‘.ﬁ&ne?ré“%‘r??e% wlé 8 Eg (Qﬂ%l ‘negd organl c

i sopropyl acefaté i n two
| ayers are vadfg wbeH00(dd)e 3h 6Raileh f d1-33nd0 14, @5 s i ned o

organi ggl ayer7i, ggdm od Qn§., 5298 qfs)anlyty@.lss ﬁol(qi)umsstdg‘ a?fﬁaargj dz | tered

Bomn "ot Tt oudals seablEe a0k W ol e e B! bt ai

dbt ain

5.02 L of (S)3pg6l yin)( SB-91( AsNapBLiag )(sal arsylarm(tmzw B¢ nghyl3uigle. This

| uti [ hel det ni PV ( EXAMPLE
FIRRPNTORU O P 1 B C A e st MV T R |
mechani cal st(sMeB 03di(git, aB . 08i+3r. OOnemdr,, 2 &Sdl(tdd)n 2‘ Lﬁﬁweddt)m trogen
Lo oL gatl el 2288-2000' ) kN 26° (@R',999 981160 T, 1.75-RA43
1.52- 1.43 (m) . '

PCT/ E /0491

20 oe st A ay_
{Compound 9): Compound 9 was prepared accord:l.ng to the
'_protocols of Examples 3- 6, by replacmg ' '
~ 4-fluorobenzylamine with benzylamine and
- (L) -Boc-N-methylphenylalanine with
25 (E)}-BOC-N-methyl-4-chlorophenylalanine. !H NMR as a
misture of rotomers (500 MHz, CDC;) 3 8.48 (dd), 8.45
(dt). 8.38 (dd), 7.32-6.87 (m), 6.58 (d), 5.94 (d&d),
. 5.78 (t), 5.05 (brd), 4.83 (d), 4.26 (dd), 4.15 (m),
3.97 (s), 3.89 (s), 3.86 (s), 3.75 (s), 3.57 (ad),
30 3.20(s), 3.15 (s), 3.15-3.09 (m), 3.05-2.96 (m), 3. 01
(s), 3.00 (s), 2.91 (dd), 2.65-2.38 (m), 2.26 (dt),
1.94-1.47 (m). | |



of a solution of the product of STEP IV in isopropyl acetate. The sol ution
is cool ed WOUES10 [ err] C (internal tenperature) in an ice- REFASIYHBM (bath
tenmperature 6-7[err]C) and a solution of 156g of 2- nitrophenyl isocyanate
in 0.5 L of isopropyl acetateis added over a period of 20 to 30 minutes
whil e mai ntaining an internal tenperature below 17-18[err]C. The addition
funnel is washed with a total of 50 nl of -29epropyl acetate in two equal
portions of 25m each and this is added to the reaction m xture. The
mxture is warmed to room tenperatur Exag@de2dlerr]C) and stirred at

this tenperaturgghobh _3efith i@k 13,4 '!..". eth SRRV Fadét iered
and concentr at et o[ egquted pressure (Z0-45[ err 0| 00 Hg) unti |
no nore sol vent 01 ISR<DOEHA N -d A4 SRASIY ILAEL b @l‘lmam&bd- in 0.5

L of ethyl acetg g PhO atc Aind 0l ®rwds (bath

~YR4Y, " 4

ko of "ai | Bon géﬂ%emseﬁomr%é e rfﬁ{a"”%q&fa"o&%éﬁm"é# f b o

Z 1: Ielt g?e?ﬁlexalger alrcé.ng uaflud:mhdnzylmmie ofitth %{phényllb?tﬁ.am:.ne

and | oaded ont oalnﬁe 8898’2‘%’64% \éﬁ\%} rgé‘ﬁ[@%%%#a%%ml IH?)tE I qw d
level reaches tlaemiture ¢f rotomens WHDQ MHz LIGRCLY)t B 8645 L(GS) etth2

acet at e/ hexane rpd)at (@Q74Q v/(\ﬁ)) an;d td‘l_efl tﬂn)38 +. %Se%byl-;ag@t &P,

Fractions 16-24 'Co tal ni N the duct’"are conbl ned

ted
(39-44[ ed] C, 76- 991(1@1 ) 7ﬂnt&) vno's-sﬁ:ﬂ vtk B <891 f $§s&1‘al gpgba y
suspended in 1. f)3 283 cH) vemsle(/g.pprated (s),

ofg
(39-44f[err]C, 7 a;g [ %‘ n nol
(190 proof) by ﬁgﬁaﬁm ma&& iﬁﬂiﬁfeﬁl] i Tie(}?e%u F &@?3 6 L
solution is cool3edé& os)9- 05 r(<d (i 092 nedd) erPebt (mp) 2n84admpd to 13 L
of water, which.isprecapl tq Ghler  nternal tenperature, bath
tenperature is (} %go-lzﬁg)r(?%)' i(ih':’aé3 ﬁ?iéc(nii hecked, round-bottoned fl ask,
equi pped with a nechanical stirrer, digital thernoneter, addition funnel,
nitrogenqignl et-outlet, and cooling bat Werl od of 30 mnutes while
mai nt ai ni'ng an |nternal te erature of The addl I on funnel IS
washed with a t dtA=D3 TANELS - BROUBGcabd pSPtIaons
of 50 nml each a%mufon %@dﬂeﬂ-dp(ﬁmemmrglpnheshsnsusamnuom g5
stirred at the sag‘ne2 rat ure is g °
PCT/ EP95/ 04910 _ in methylene chloride (50 mL) at 0 C, was
added potassium bromide (180 mg) and
20 2,2,6,6- tetramethyl l1-piperidinyloxy, free rachcal
(71 mg) . To the resulting mixture was added dropw:.se a
solution of sodium bicar._'bonate (510 mg) in sodium
hypochlorite (65 ml). After the add_ition was complete,
the reaction mixture 'was_' warmed to room temperature and
25 st:.rred for 30 min. The mixture was diluted with ethyl
' aat:ate and water. The layers. were separated a.nd the
aqueous layer reextracted with ethyl acetate. The
organics were combined, washed_ with water and brine,
dried over anhydrous magnesium sulfate, filtered and
30 concentrated in_ vacuo. Chrbma_tography of the residue
over silica gel (elution with 5% methanol/methylene
chloride) provided compound 11.




25 for an additional 35 minutes and the solid collected by filtration

over a polypropylene pad filter in a Buchner funnel with suction. The solid
is washwOawis0la total of 3 L of water in three equal porRGIWNISA4841 | each.
The solid is dried in a kilo plant SS-vacuumtray dryer on a pol yethyl ene

| iner sheet in a tray at 42-43[err]C (6.18 psia or ca. 319nm Hg) to obtain
a constant weight (44 hours) of the product conpound

2-ni trophenyl car banoyl - -28- : '
[(S)-prolyl)-[(S)-3-(2- naphthyl)alanyl) N- benzyl - N-net hyl am de as a yel | ow
solid. Purity: 99.4% (by HPLC 951068£xa.mm12[err] -59 8[err]

(c=Il, met hanol )} Cagnoynds U8 _heRld _trheis :
acceptabl e ‘a
"AGENTS OF THE

the NK-1 tach pst ance P) '0-'-' :
accordihgly USSFRPUBS g £e agcgrdingh £o. ther PROtOGAL%: Pk et
forth. Bi n iésnnt-s,fby i-bpl&&:.ﬁgr detnuoromnzb&adfiwm ed by

ol | ow ng ¢ 3'53%%‘3{%%% S ERREGuha e i B cPepapBdL 1 SO CRERVARTS
f rom nebr anesafmixtdve- 3f cebtemeran{500t MHzw CBCd, bnkd8 di3=8 . B&- {m) ecept or

((aggrelsg)on OF@?};@;%Pgngoiﬁﬁ?ra&%%nhﬁl 3*“29 h?% &) ulﬁsér ?ﬁst(ﬁﬂérvestl ng

of thel@ells 7s2fef$22nt®) and}t d9odsPy {w)st 2-89r-§ . ﬁécﬂm)qu 88sdflook et
al ., 1989; Krieppe(ti998)90 (M?nbnanQS(aoe arsnar(ad f gomot ha)t,r angfzect ed
cos'7 ool |5 0y, [omgOg{1 131105 g 18008, S4MLT, 55 #6 Lo
. (m), 3.04 (s), 2. 99 (ad), 2 93 (s), 2.84 (dd), 2.67
-2.38 (m), 2.30 (m), 2.22 (m), 1.63-1.12 (m), 0.94 (m).

15

n:_gpxl)_am;m_gqmmm To a slurry of methylamine
hydrochlor:.de (1.7 g, 25.4 mmol) and sod:.um acetate '
(2.5 g, 30.48 mmol) in methanol (20 mL) was added a
20 solution of compound 2 (1.21 g, 5.08 mmol) in methanol
(5 mL). The result:.ng m.xture was treated with a
solution of sod:.um cyanoborohydnde (370 mg, 6 09 mmol)
in methanol (5 mL) and heated to 80°c. After 1 h at
80°c, the reactzon was cooled to room temperature and
25 _concentrated in vacuo. The residue was taken up into
'mnthylene chlor;de and 2N sod;um hydroxide. The layers
were~separated and the organlc phase washed with brine,
'drzed over anhydrous magnesium sulfate, filtered and

concentrated J.n vacuo to provzde Compound 13

30

Compound 14 was prepared according to the protocols of



honogeni ser. The resultant suspension is centrifuged for 30 mn.

96/ 18643 WO 96/15101 PCT/ EP95/ 049 RETIUSIS/14841

26 at 28 000 xg. The pellet is washed a further two tines by resuspension
in Tris-HA (50 mM pH 7.4) and re-centrifugation. The final pellet is
resuspended at 2-8 ng protein/m in Tris-HO (50 mvM pH 7.4), containing 5%
gl ycerol and 500 [err]1l aliquots are frozeﬂSr—api dly on dry-ice. [[err]H
Substance P binding to hNK-1R receptor containing nenbranes Menbr anes

prepared as aboBxampdesaidrbai byd replasing sampaund m[mrﬂrl'} compoundigl dssays
' f d t f |
Volume of 0.5 it %‘*ﬂnﬁﬁ?%ﬁtﬁrg w‘é@?&.“gﬁg.t‘ QoMRay EDep nnﬁstla? n,
2; | eupeptin, 4 .58ci-Ahcilm) .48 .3 1m)bov -r?é‘-‘s'br rQe)libum n,

20n1t\/| Hepes, tpgﬁ A0-7. %O[ﬁ)r]esls 978%&)“6 Gglssot 3 9. 51931 Do
protein per tu err, r upst a err 0
di met hyl  Sul f oxi Zz(t‘!?gfdéf) r@tM AH’ %@ér %S) 099%%34@3 '8%00%4 (8 @

1991) (10[err]®). 82( t(G)deBI rsa r(fd&)spéc.ﬁfa c(dd)ndingpP9 ors_)5,0 I{ﬂl](dd)f.
concentration o GONRO i S of 4 t
conpounds in 10 % H;}% Wf‘%)?l’d?%d) w géé)k' ?jse% F%)er dlﬁt ed
to 1nMin 50% DNBO, béf (3r7e-2u§6 (8i)x Godderlt 428 | Gwis, df 8frch. SSES(mborrpound are
used to give inhibition curves. Al assays are done in triplicate. Specific
binding to NK1 receptors is defined as_the difference between that found in
total bound tubes and that found in noRXBBRkSIR bi nding tubes. Reaction is
initiatedow th t(ige -auiMethgn -of- (mechyvid g - g aml, 4 IE-ubei ek ledoAdtiari+ | C
for 45 mnutes. Reaction.is .tern.na ed Dy  he a|tJ ON_ O] Ol rydl of “ice
col d Tris-HO baff-E=5o =P -" AN (- T <roimeinlV
filtered over : ; i

e vashed 6 ¢ %&‘E’Sﬁr"f‘ﬁ’ %ﬁ" W| #"é@ms‘n’%‘ I’fi% R%Eﬂf oéf‘?f‘@.?fg bo%'nfje[ :

the filters is &Exampliesd likiangd IM}th miacrinmmcamdc&mtha Packard

TopCount 3185M cr 0gonondid 113 ! PR hMRURE aCmikituranbfittomeryd (300 MHZ,
cDCl,) 8 8.44-8.38 (m), 8.37-8.30 (m), 7.50-7.43 (m),
7.38-7.08 (m), 7.04 (s), 7.03-6.98 {m), 6.90-6.86 (m),

5.83 (dd), 5.74 (t) 4.75 (t), 4.65 (m), 3.94-3.93 (m),
3.92 (s), 3.90 (s), 3.84 (s), 3.83 (s), 3.44 (ad), 3.32

20 (dd), 3.20 (s), 3.01 (&d), 2.95 (s), 2.91 (s), 2.87
(ad), 2.59 (s), 2.58-2.37 (m), 1.68-1.00 (m).

25

{Compound 16): Compound 16 was prepared according to
. the protocols of Examples 3-6, by replacing '

4-fluorcbenzylamine with benzylamine and (L)-BOC-N-

methylphenylalanine with (S)-BOC-N-methylleucine.

30




paranmeters are cal cul ated by the nethod of Munson and Rodbard, 1980 using
LI GAND. wologh&tosl protein experinents with human NK-1 recepymsodisaast ect ed
WD 96/ 18643 PCT/ EP95/ 04910

27 Cos-7 cell nmenbranes show that the specific binding of [[err]H
-Substance P increase in parallel wth protein concentration up to 80-100
[err]g/assay tube. Routinely the proteinygpncentration is 19 3
[err]g/assay tube. At th| S concentratl on, the specific binding of [[err]H

Sugstance P i atm g b id a_lr_dﬁoﬁﬁ(oﬂﬁdtmakas 1H
raloactlwty adde the incuball rrE| e sociatio err
Subst ance P t & ﬁl _ %%00@137 %##b?%?k% ?éaﬁ’éﬁﬁf egc n%§

equi | i bri um atrelading alfmmc@l-ﬂtetthxelptpemmemeawltho(rﬂeBpemt-ur e.
Binding is ne ny; | 1 e : Sat uration
curves for [[Zﬂ#}’ﬁﬁ'%@%ce Begmﬁdlg gﬂ%ﬁ’%% %%or/@s 7 cell
menbr an&s ar e (5s Mzl £ADGL;) 46 B8i.48 dm)l.n@ulﬁéﬁt i{e) .at? rl?onﬁﬂ)errperature The
equi librium d|7s @lﬁgom ?1 @ 1@@5]92 fﬁ)d 1g. @M pd gu-qr@eqdaj

bi nding sites (Blerr IS estlna

non af 1terative
curve-fitting Sof8t(dbasté tﬁ%e@lﬁ:ﬁa 4168 Edhul“aﬁ%oﬂé)y,g éﬁl § v
tr?nsre;:t hon 4uszsng(npl tGéNEM '\msom 1 as), 38@7 wﬂ.tmesa_r(erﬂetlf rrFan
cal cul ated acr,0 e : e :
(1990): Cene ?r?%sfaér) 'a%%p s’s%‘rﬁA@%’o’or tﬁ%?&%u@ﬁ's?og%gn“gr ess.
%lnsonlwt ?;: (@D98Q. lzﬁdla.b I73t Iﬂn[)c,heﬂmﬁ.’s;bm? SZZO(m)S,telrmrwklcg?%alsm)_,(lglz_g)b
ecul ar oglggg F}efdaa ﬁ__r)a' CHygdmﬂi‘)a d?ggi F&Ii I on) | pring r bour

Laboratory Pr

15 - - 2-p
“ethvl)propvllamide (Compound 18): Compound 18 was
prepared according to the protocols of Examples 3-6, by
replacing 4-fluorobenzylamine with 4-chlorobenzylamine
and (L)-Boc-N-methylphenylalanine with (S)-Boc-N-
20 methylleucine. 'H NMR as a mixture of rotomers
(500 MHz, CDC1,) & 8.50 (m), 8.47 (d), 7.38 (d), 7.30-
7.26 (m), 7.19 (s), 7.13 (s), 7.10 (4), 7.04 (4),
6.98 (d), 6.84 (d), 5.73 (dd), 5.47 (dd), 5.03 (br d),
4.69 (d), 4.42 (d), 4.36 (d), 4.31 (m), 3.95 (s),
25 3.93 (s), 3.88 (s), 3.84 (s8), 2.97 (s), 2.94 (s},
2.70 (dt), 2.63-2.43 (m_)-j,. 2.12-1.56 (m), 1.48-1.40 (m),
1.25 (m), 1.04 (t), 0.91 {d), 0.70 (4).

30

amide (Compound 19): Compound 19 was prepared
according to the protocols of Examples 4-6, by
replacing (L)-Boc-N-methylphenylalanine with (L)-Boc-N-



Snider et al. (1991): Science 251: 435-436. AGENTS OF THE | NVENTI ON ar e
active inwo9gisielng [[err]H Substance P in this test net hBET/ASS/14841
concentrations of the order of fromKi = about 0.01 to about 10.0 nM

Phar macol ogical, ‘e.g. analgesic, wutility of AGENTS OF THE | NVENTI ON as
NK-1 receptor ant agoni sts can .al so be denonstrated in accordance with
standard test nodels for exanples as fol -8 WD 96/ 18643

PCT/ EP95/ 04910 ' 28 TEST I1: HYPERALGESI A _
MODEL  Test: gmhgleﬂ-&himlmphawhllaamneay dti NMR psge mdxturs0@f receive

100[err]l of 1% e i 0t gagl aeLar, anhcal eral gesi a
I S nmeasured errﬁ0 g&h?g% e(@rb @ Si'l € ?ggs?/rr?atger% ?}Ngg@maz 34 I’qéped tg t he
paw) and the W|'7t BS-Jwi0 t(m)esﬂolld)'tﬁat%)r nited <64 ndXi rx¢2 75| ) of distress
in the ani mal. gThar gy hwyp I(ﬁskﬁ|gdﬁ;edynegijw.plg3:|ng)ﬁnlnals|na

Qﬁésﬁiésf.’s?.xngat%ﬁl@q 4tsaﬁiﬁptsﬁe§2afém'ﬂ#2@f’. ot o e o e pew
77-88 (1988)]. 3W2t3h.(3r,qwal(nt)hr &sleg ds)t,0 2 a(E Al 2 B0 (dkes rm163t(dtl)' are
nyper al ges a o St bodBa i BV Lol bt b £ Tl
substance, i.e. ACENT OF THE I NVENTION in 10% DMSO in tragacanth (1%, is
then adm nistered p.o. at varying dos?ﬁgpﬁgghggfrnal/nechanicaI

hyperal gesia re- nmeasured after a fur | S. In the above test

nmet.hod AGENTS (R-CHEQXQIERTZVIN -atk IV LRI B8 Ci ng

mechani g3 hy pefcingRfins aiglosassa CEoItE@;on of 1-(3—am:.no-

' propyl) imidazole (2.1 g, 16.8 mmol), diisopropyl-
ethylamine (3.5 mL, 20. 0 mmol) and 4-N, N-dimethyl-
amlnopyrldzne (200 mg, 1.7 mmol) in methylene chloride
(15 mL) at 0°C was added dropwise 4-chlorobenzoyl-

15 chloride (2.1 mL, 16.8 mmol). The reaction was then

' allowed to warm to room temperature. After 5 hours,
the reaction was diluted with methylene chloride,
 washed with 1IN sodium hydroxide, brine, dried over
anhydrous magnesium sulfate, filtered and concentrated

20 in vacuo to provide a white solid. This material was
washed with diethyl ether to provide N-(3-imidazol-1-
yl-propyl)-4-chlorobenzamide. To a slurry of the above
‘amide (1.58 g, 6.0 mmol) in tetrahydrofuran (30 mL) was
slowly added lithium aluminum hydride (456 mg,

25 12.0 mmol) upon which the reaction became exothermic.
‘The mixture was heated to 80°C, stirred for 1 hr,
cooled to 0°C and quenched by addition of water
(0.5 mL), 15% sodium hydroxide (0.5 mL) and an
additional 1.5 mL of water. The reaction was diluted

30 with ethyl acetate, dried over anhydrous magnesium
sulfate, filtered and cohcentrated in vacuo to provide
compound 20. | '




order of fromabout 0.1 to about 5.0 ng/kg p.o. and thernal hyperalgea&g at
dosa es rder of from about 0.5 to about 5.0 ny/kg

° E&I”Hiﬁ@ ION are accordingly useful as pha?ﬁ’ﬁ@é&'ﬁ’l‘é&l s, e.g.
as tachyklnln particularly NK-1 (substance P), antagonists, e.g. for the
treatnment of diseases or clinical conditions characterised by or having an
aeti ol ogy conprising excessive or undesirable substance P nedi at ed
activity. In particular they are usef OP23s ‘anal gesics or anti-nociceptive
agents for the treatnent .of pain of- Eariois ginesis or. aetiology. They are
al so useful as antl-lnflannatory or c agents for ‘the treatnent
of inflammuat ¢4sth ' JO 206/ 18643

ant agoni st s kjep ' RoR; GROOENEL L Ffﬂmamnnwelsma§|5|ngly
been fognd t r hagpc a 0

adnlnls?ratlgﬁpéﬁﬁraa éggogﬁégaaeg Eﬂe gEP%bkﬁlE tﬁO%?%gFﬁt hyklnFﬁ: e.g.
NK- 1, antagonreplash@sncemssunde aWithbgﬁnppuaddZDG héBeNMaraedaantu-

noci cept i ve aﬁikearepeﬂ fBEoﬁefér%SooeanUScstit?”afelAQWNﬁﬂ system ¢

admnistratio pe Mrate ving re rdto
their analges?c?% fPrlﬁf aﬁﬂgy Kér Boiile A@ENﬁS(@ﬁ TmE1 BB dare in
particular usef®$ {ay,t6e8sr¢m) pest 78f (tmflsmmt qey,pai.n? h(mer al gesi a and,

iall he r exanpl e
5:2?8: o¥ fh%o$?eg§ﬂbnf gﬁ bﬂ?ﬁveﬁn??a r|8ﬁ§§ndﬁl éeg n& &g égéuentlal
to trauma, e.3.8Qufsk, 3pddi bdt)adtd2e3od3t fm)li Bel923.2dl I((m)s surgica
:cmte[]‘érenb'sg][‘u e}%r(%ﬂe i:‘fztﬁﬁi"t Mgnyzoh, 99St(m?pe§abb"?tﬁa' 3, 8b"qHyare

74 (t), 2.65 (m), 2. 08 1. 98 (m). 1.90 (m), .1.80-

1.60 (m).

15

n;gnzllaming;lggﬁpgund_ZZL:' To a solution of 1,5=
D1pheny1pentan-3-one (5 26 g, 22.1 mmol), ammonium
acetate (8.52 g, 110.5 mmol) and sodium acetate

20 (9.06 g, 110.5 mmol) in hethanol'(ao mL) was added a
solution of sodium cyanoborohydrlde (1 67 g, '
26.52 mmol) in methanol (20 mL) and the reaction heated
to reflux After st1rr1ng at reflux for 30 min, the
reaction was cooled and concentrated to dryness The

25 'reszdue was part;oned between methylene chlor;de and 2N
sodium.hydrox;de The organlc phase was separated
washed with brine, dried over anhydrous magneslum
sulfate, filtered and concentrated in vacuo.
Chromatography of the res1due on szllca gel (elution

30 with 2-5% methanol/methylene chlorzde) provided N-(1-
phenethyl- 3-phenyl-propyl)am1ne.' To a solution of the
above amine (2.1 g, 8.82 mmol) in ethanol (50 mL), was
‘added 2-imidazole-carboxaldehyde (813 mg, 8.47 mmol)
and the reaction heated to.50°C. After stirring for

35 2 hr, the resulting homogeneous solution was treated
with sodium borohydride (400 mg, 10.58 mmol) and




of inflammtory pain of diverse genesis, e.g. for the treatnent of
arthritis WeP6RWInati c di esease, teno-synovitis, vasculiti PCIARISAMSENati C
joint pain, e.g. rheumatid arthritis, as well as for the treatnent of gout.
AGENTS OF THE | NVENTI ON are .further useful for the treatnment of pain
associated wth angina, renal .or billiary colic and nenstruation. ACGENTS
OF THE I NVENTION are al so useful for the t+B8atnent of pain associated with
mgraine. They are further useful as anti- ematic agents, for the treatnent
of enesis, - e.g.abkowed ggnssquenvengbmheleqmms pregnancy or

migraine, as wekbnggntphtblCth’ 82k ghd 'Eﬁ%“tz‘égfi P UdEest i nal
di sorder such as retar i% t he st omach epS| a, esop ageal
reflux and fl at BEEWEER mef hioridevend &N Qxider in the
treatment of Ch}l‘ﬁé' érgﬁanbSbhﬁﬁh' salbéb%!ﬁt%e%%he% Qn.ﬁ‘tp'bzt:liﬁ. contr O{/\D
8[3/ grsgzgn on Odrgreangvle% anﬁygzrt%hsp%a%ré%r héﬂ&%ﬁ ] ered and

30 airways hypenceatratetdyin waguo.f oChromatographyecfpdiie residue

prophyl actic ag tssh@ th 'r 0 t EI*\g/EI\I'I'I ON are
useful for the %f'?’rgﬁ% F& %gggéﬁdu% § Eé@ﬁr@éégﬁ or the
treat ment of al Chlgtcdg%t DmVJ-d#dr coppoundu@3d ast hma, occupat i onal ast hma,
asthma followi ng bacterial infection and drug-induced, e.g. asprin induced,

asthma as well as of wheezy infant syndrone, Further inflammt ory or
obstructive ai rways d| seases to whi ch EX8NRA8s€d: i nvention is applicable

i ncl ude ppeunoc Wease of
t he | ungs, freqffs EI g gccogggm ed]b¥ rﬁpeat ed .1'nhal n,of .dust fa
muumuumxmmdugmnun: '
Compound 23 was prepared according to the prot_i_ocdls of
Examples 4-6, by replacing compound 3 with compound 22.
15 'H NMR as a mixture of rotomers (500 MHz, CDC1l;) & 7.40-
7.00 (m), 6.95-6.87 (m), 5.95 (t), 5.69 (t), 4.66 (d),
4.46 (d), 4.12 (m), 3.94 (s), 3.92 (s), 3.82 (s), _
3.81 (s), 3.80 (s), 3.47 (s), 3.43 (4d), 3.34 (4d),
3.22 (s), 3.15 (s), 3.03 (4d), 3.00 (s), 2 60 (dt),
20 2.45-2.22 (m), 180178 (m) .

Example 24 -- MDR SENSITIZATION ASSAYXS
To assay the ability of the compounds
according to this invention to increase the
antiproliferative activity of a drug, cell lines which
25 are known to be resistant to a particular drug may be
used. These cell lz.nes :.nclude, but are not limited
to, the L1210, P388D, CHO and MCF?7 cell lines.
Alternatively, resistant cell lines may be developed.
The cell line is exposed to the drug to which it is
30 resistant, or to the test compound. cell viability is -
then measured and compared to the viability of cells
which are exposed to the drug in the presence of the
test compound. . |



what ever type or genesis, including, for exanple, alumnosis, anthracosis,
asbest osi| I cosis, ptilosis, siderosis, silicosis tabac05|s and,
in parti éﬁ??ﬂl @{/ssi nosis. Yet further inflammtory or obRETHIN9S/ 14841, rways
di seases and conditions for which the ACTIVE AGENTS nay be used i ncl ude
~adult respiratory distress syndrone (ARDS), chronic obstructive pul nonary
or airways disease (COPD or COAD), and brgnchitis. ACTIVE AGENTS may al so
be used for the treatnment of allergic an&‘lvasom)tor rhinitis. AGENTS COF

THE | NVENTI ON ar e furth reat
di sorders of the .central %W&?‘?ﬁ%ﬁfﬁﬁ %’rn%mjt§ m°‘§?%t es,
for exanpl e i deukemiacseids tafan@farmed vdd;hasha @HaMDREA& hosi s,

schi zophrema W | im'iiic d’é&k}lbi sél?n at ed
somati ¢ di sor ers anc’i%ad Ictron ac’jill sorders suc%gas a co%q or coca| ne

abuse; " ne6toddgendrec. Natileodond. Sgin oValenehi 449604430 ng senil e
derentig, Al thpw) S ﬁbhsea-ss s&d@ n°e SEBFed :ﬂﬂwmww ng

di seases such ; LS and. neuropat gl cal forders
for exanpl ewaspe a.ﬂ.gfeg rom Dz\/\o}ba,l‘!lgéip; esman o e Nationa

PCT/ EP95/ 0491@ancer Institute. These drug-nes;éﬁhnt ﬁfﬂﬂSﬁE&t&nts-
vet furthor | HORcBESR PRiested BY, RELEAA ce1ss N & IR Wiy nﬁi“ﬂ ons-
associ at ed w thldhitdnet.i on of the i nmune system e.g. autoi nmune di seases,
l)p pargpcul ar where thﬁ%‘itzah‘i-ug’ﬂ‘%%%“i'sac‘a%‘ée ‘Mstsfiyé wzaé“@&&&dcte&’edem ¢
by plating cells (2 x 103 lx 10‘, or 5 x 104
cells/well) in 96 well mzcrotlter plates and exp051ng
them to a concentratzon range of doxorublcln (50 nM-10
uM) in the presence or absence of multi-drug resistance
15 modlfler compounds ("MDR inhibitors® ) of this invention
(1, 2.5 or 10 uM) as described in Ford et al., Cancer
Bgs; Vol. 50, 1748-1756. (1990). After culture for 3
days, the v1ab111ty of cells was quantltated u51ng MTT
(Mossman) or XTT dyes to assess mitochondrial function.

20 All determinations were m_ade in replicates of 4 or 8.
Also see, Mossman T., J. Immunol., Methods, Vol. 65, 55-
63 (1983). |

Results were determlned by comparlson of the
Icso for doxorub;cln alone to the ICsy for doxorubicin+
25 MDR 1nh1b1tor An MDR ratio was calculated (ICsy Dox/
- ICgg Dox + Inhibitor) and the integer value used for
comparison of compound potencies. '
' ~ In all assays, compounds according to this
- invention were tested for 1ntrxnslc antiprollferatlve
30 or cytotoxlc act1v1ty The results are summarized in
Table 2 below. As demonstrated in Table 2, the
compounds generally caused <10% cytotoxlclty at .
concentrations of 10 ‘UM or greater. In Table 2, "NT*
indicates that the compourid was not tested at the
35 respectlve concentration. . :



noci ceptive event. Particul ar diseases or conditions in this category

i nclude, fwo9sasIel e aut oi mmune haenat ol ogi cal disorders (i PCTAUS9SIEISEL g
haenol yti'c anaem a, aplastic anaemi a, pure red cell anaem a and idi opat h| C
. thrombocyt openi a), system c |upus erythenat osus, pol ychondri tis,

scl erodoma, Wegener granul anotosis, dermatonyositis, chronic active
hepatitis, nyasthenia gravis, psoriasis, SB8wen- Johnson syndr one,

i diopathic sprue, autoi mune infl amat ory bowel disease (| ncl ud| ng e. g
ul cerative colitiTABLRI X Byvacl udi &5 Totmooumd it hRéVieps:
di sease, sarcoidosis, multiple scler05|s prlnary b||||ary C|rrh05|s
juvenil e diabetes (d| ab@Ceg nElgjpt Doxt ypdCIsb Doxeiti s MDRiterior aMPR

- posterior), k @ompoundj uﬁoxl vitis ¢icca and*ernal ker Ratdon] unct i \Batip
interstitial lung fibrodlonepssr kCPA.pdoli 2 €G-t hrd +3 1.0 uM
gl oner ul oﬁephtlfnc (it h ;

I di opat hi ¢ nephrotlc syndrone or m ni_mal ‘change nephro t y) as. vvel,} (?s
vascul itis. AGENTS OF THESPNVENTI ON y al so usef ul

| Mmuno- suppresgant or i osuppressigve adjuyens, e.g.,fbr use |r§
conjunction w g€h ot her i nosuppr egs ve, e. ycl OSRA i 5

| mmunosuppressRve nacr ol therap for t he pressi 4)f aIIograg‘t
rejectio fozzexanpl e f(ﬁ oovm ng a enic e. al | oge ki dney, | Vfr
cor neal , hear 4 lung or Redrt-lung nspl antzg on. H\TS OF TH

| NVENTI ON areqget furthen |5nd| cat eé%a use i n, g he trea ngnt of al I@rgl c

di seases or cqgditions, 95@ of theggkl n, eyésgaso- phagyyx or gas$7 00

intestingk tragt, in pargisgul ar wherms such di gpse or cpmlition is 4,1
associ ated w gR i nfl ammaigggy, oederg2® or nocigEptive repcgions. Expapbes of
such di seasescegn conditi @09 i ncl ude NI or examgg8s:, exzenmeNT hypersens®iivity
di sorders such_as_poison ivy allerqy, contact dermatitis, conjunctivitis,

vernal conjunctivitis, keratoconjunctivitis WO 96/ 18643 -
PCT/ EP95/ 04910 ' 32 sicca, urtharia and
ot her eczenoi d der nat oses. EXAMPLE 25

20 Inhibition of MRP-Mediated MDR

In order to demonstrate that the compounds of
this invention are effective in reversing MPR-mediated
MDR, in addition to P-~glycoprotein-mediated MDR, we
assayed inhibition in a non-P-glycoprotein expressing
25 cell line. . : .
We plated HL60/ADR cells in 96 well
microtiter plates (4 x 10* cells/well). The cells were
then exposed to various concentrations of doxorubicin
(50' nM to 10 uM) in the presence or absence of various
30 compounds of this invention at various concentrations
(0.5 - 10 uM). After culturing the cells for 3 days,
‘their viability was quantitated using the XTT dye
method to assess mitochondrial function. Results were
expressed as a ratio of the IC,, for doxorubicin alone
3s to the the IC,, for doxorubicin plus MDR inhibitor. ICs,
values are expressed in nM. In all assays the
intrinsic antiproliferative or cytotoxicity activity of
the MDR inhibitors was aléb determined for HL60/ADR



AGENTS OF THE | NVENTI ON are al so useful in the treatnent of disorders of
bl ood fI §h@ﬁg§ d by vasodil ation and vasospastic di esease such as angi na,
m gr ai ne gnaud s di sease. In addition to the foreBETNOSMBHNTS OF
THE | NVENTI ON have al so been found to possess P-glycoprotein bl ocking
activity. AGENTS OF THE | NVENTI ON are accordingly further indicated for use
as adjuvent or co-therapy with drug subgvgnces of other therapeutic
category for exanple: - for increasing "enhanci ng effectiveness of, or

i ncreasing or ha in ot her_chenot h utic drug

t her apy, ﬁ:e&& qrf%ﬁﬁt# %b%so(%s%a Y ArT-38kt "'H"gﬁ nti-viral,
anti f ungal omahha 3pkmﬂmmual) chenot her apy, chenot herapy for Al DS and,
especially, anti-cancer or anti-tunor (e.g. anti- neopl asti c or
cytostatic) chenotherapy. They are accordingly i ndi cated for use, e.g. as
a means of r&abdiengd :r ef@versalc QfinYRR-mgisdated dBRigin IKLE0 AADRor exanpl e,
in the case glliganti-neoplastic or cytostatic drug therapy, as a neans of
decreasing overall drug toxicity and, nore especially, as a means of
reversing or_reducing resistance, _including both inherent and ach|red
resistgnce, fanps |RIOT iG] 2P G - = CTRDT €101 DIMDR TUIMER € IROR C 1M F
directed at fhe cenfral pervolys S)S em:_e. gl tojenha ce.d
of the bl od-er‘?"n J90F i [Hex + £|Bpx +o 10| {Poy ¢, b|5',"°i-
ot her psychtropm %ﬁﬂf&gwMt @HMD VS UM (10U O.Smbera'mi
conj unction | t h jot herq,ana@@m@mo CpdPSYpdronpt or |sti myl at of
agents or aggnts.t for ex for tredtnment of {neurddege
i ncluding JParkijn$on]s18li >emse, 0425 he.imaro.gn digdedsasands sof faar . wel |
as chenvot her ppy—tro—bot-ci-r-opi-od - pi_thpe brdin as _hntiparas tic,

particul arl yll aBti|pPot zdl c %geinf“é eP'g. - 02 parkSi culﬁér yoagm&is ANi SNB
falc

of the generj—foxog=m di a

- TR ™S \SA%AN cum =S4
m’2 v2 '6/538433 5 |5 1

While we have described a number of
10 embodiments of this invention, it is apparent that our
basic constructions may be altered to provide other
embodiments which utilize the products, processes and
methods of this invention. Therefore, it will be
- appreciated that the scope of this invention is to be
15 - defined by the appended claims, rather than by the '
specific embodiments whlch have been presented by way
of example.

(e.qg., Pl afs
PCT/ EP95/ 0497




For the above indications the dosage of AGENTS OF THE | NVENTION will, of
course, vawegédesiendi ng tuﬂmumgl“nemm the host, the o d @CEAUSIS/14841

adm ni stration and the ty of the condi ti on bei ng treated
as well as the relative poténcy J&f the*particul ar . AGENT OF THE | NVENTI ON
enpl oyed. However, in general, satisfactory results in-animals, e.g. for
the treat nent of pain, nigraine and enesis37are indicated to be obt ai ned at
dai |y dosages of from about 0.1 to about 10 ng/kg p.o.. In larger mamal s,
for exanple humans, an indicated daily dosage is in the range of from about
7.0 to about 700 ng/day p.o., e.g. ca. lﬂh&%ﬂﬂay p.o. conveniently
adm ni stered once or in d|V|ded doses up to 4 x per day or in sustained

rel ease form eIgcléadm:the treatnment of pain, mgraine and enesis. Ora
dosage forns accordingly SU|tany conpri_se from ahou 5 to about 150 or
700 ng e.g. from about 251t0 1B30CREPRUPQRT °éFf?HE“aﬁvéﬁ$|CN adm xed with an
appropriate pharmaceutically acceptable diluent or carrier therefor.

Having regard to their relatively | owgsol ulgditygAGENTS OF THE | NVENTI ON
for oral adm nistration are suitgbly flornulfpted {n a conposition conprising

a hydrophilic phase (e.qg. d‘$ropyl coI/'than | ) a hydrophobi c phase
(e.g. vegetable oil nono- g

under the registered trade nmafk MAIBSI NE) and aMurfactant (e.g. a

pol yoxyhydr ogenat ed veget abl eQpi commerci al ly avail abl e under the
regi stered trade mark CREMOPHOR). Fornul ations for i.v. admnistration may
be prepared by dissolution of the selected ACGENT OF THE.I NVENTI ON i n

et hanol toget her mntwhsﬁeéﬁpﬁmpr3a§6 sBr pEe: zpeepengdengd¥irpHOR RH 40. The

foll owing exanple is ill ush&a,.t | (¢ -6 )tdxru iyt ox Mrariclyed exlkyI or ns
Sc‘glle}\l?'PlTs// {Jﬁllr Tog%lséad ?) ek srigbtl gz %%% al\ﬁ“"d‘yl BV ExavPLE 1.
- 100.00 ng 2. Prqa!'—@@-@ymfdalkyl -substituted (C1-C6)-stwa¥ghtos. Corn
St gono -t Ui aniy1’ koS Mreloalkyl -substituted
(C3-C6)-straight or branched alkenyl or alkynyl,
(C5-C7) -cycloalkenyl-substituted (C1-C6)-straight or
branched alkyl, (C5-C7)-cycloalkenyl-substituted
(C3-C6)-straight or branched alkenyl or alkynyl, Ar-
substituted (C1-C6)-straight or branched alkyl, Ar-
substituted (C3—C6)-strazght or branched alkenyl or
alkynyl.
- wherein any one of the CH, groups of said
alkyl chains may be optionally replaced by a heteroatom
' selected from the group consisting of O, S, SO, SOj3,
and NR, wherein R is selected from the group consisting
eﬁéhydrogen, (CI-C4)-Straight or branched alkyl,
'(C3-C4) -straight or branched alkenyl or alkynyl, and
(C1-C4) bridging alkyl wherein a bridge is formed
between the nitrogen and a carbon atom of said
heteroatom-containing chain to form a ring, and wherein
said ring is optionally fused to an Ar group;
B and D may also be hydrogen;
provided that R1 is not hydrogen;
J is selected from the group consisting of ,
(C1-C6) -straight or branched alkyl, (C3-C6)-straight or
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40 hydr g%%%cast l‘llq‘mlu "I" ulllﬂ IIILREN@HOQJQHTLEY/ UNT PDCQI-SE 4. PO' yoxyl

383.70 ng 5. Ethanol, ydrat ‘ed 94.70 ny

Tot al 993.00 ng Conponent 4 is warned at 40[err]C until liquified.
Conponents 2, 3 and 5 are added and the )l e mi xed in conventional nanner
until a clear soI ution is obtained. Corrp ent 1 in finely divi ded form

51 %l ow 1 oper HEarstetl e/ S DBV RIGY o Ry Bt Efant o o o

until a clear b@@lﬂﬂh alf.de-bt antk Ar-gubghikuked | @C%tﬁﬁh'tﬁbrlwhtlseras a

solution for grizsmdHad atdyv g .corrp05|t|on may be put up in soft
or hard- gel at| n encapsu at form Wi th each capsul e containing 50 or
100ny conponent 1. cEVES @elmgte Glhergroun Fonsiseing Rt

adm n: st]geredt (Q:lg-cst)%t&{ﬂl'g\hﬁ szfj *l:?:éxﬁmé&fa e%-ﬂﬂ#}s@ﬁtﬁ%@d' i ke for

exanpl e for r nt .0f .condit.ion as .herein ore

descri bed or B@ll ﬁﬁc '5”? H@‘%mﬂwf §yps re’x%%?é for the

treat ment of d&t—OﬁOHsteamghmfdzarhmheﬁlamemeanlbyaMy ot her

appropriate rQ: ,oﬁee)% B% ectlon or i'nfusion. The-preferred AGENT OF
roduc

THE | NVENTI ON dr EXAVPLE 1. In one series of experinents an
est abl i shed ED50 for thi¥ iish sederted firom the group eomBeisting. g8 0. 09

ng/ kg p. o. fowamm c%dhyﬁﬁr;el gesi a and of 1.75 0.64 ng/kg p.o. for
t hermal _hyperal gesi. An estipated, E err] far aspirin in the sane test

method is of the oWheredn By hag khex§ams, dgfdpation agn&i¢aand00 ny/ kg for
t hermal hyper al gesua . andloR{ alimik :ﬁeﬂbﬁp%é%hé@aﬂ%@thitseﬁaound as

an anal gesi sgeut T b\ e gh K1 el dLaihoplo LRRL0 gyl hove
| NVENTI ON i s Thmembeted: mmlﬁ.ﬂhlﬂphatdﬁc o iaromdt B peingents in
accordance with TEQherein Ar is a carbocyclic aromatic group

selected from the group consisting of phenyl,

‘1-naphthyl, 2-naphthyl, indenyl, azulenyl, fluorenyl,

and anthracenyl;
or Ar is a heterocycllc aromatic group selected
from the group consisting of 2-furyl, 3-furyl, 2-
thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyraxolyl,
2-pyrazolinyl, pyrazolidinyl, isoxazolyl, isotriazolyl,
~1,2,3-oxadiazolyl, 1,2,3-triazolyl, 1,3,4-thiadiazolyl,
pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazinyl,
1,3,5-trithianyl, indolizinyl, indolyl, isoindolyl, 3H-
indolyl, indolinyl, benzo[b]furanyl, benzo([b}thio-
phenyl, lH-indazolyl, benzimidazolyl, benzthiazolyl,
purinyl, 4H-quinolizinyl, quinolinyl, 1,2,3,4-
tetrahydroquinolinyl, isoquinolinyl, 1,2,3,4-

- tetrahydroisoquinolinyl, cinnolinyl, phthalazinyl,
quinazolinyl, quinoxalinyl, 1,8-naphthyridinyl,
pteridinyl, carbazolyl, acridinyl, phenazinyl,
phenothiazinyl, and phenoxazinyl;

wherein Ar may contain one or more substltuents
which are Lndependently selected fram the group
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35 |1l ab(WQ%/tﬁéﬂED[e mllll II ﬂﬂt&l’ﬂound is found to be oFCTREIMHBY, of
1.0 ng/ kg p.o. for ne esia. Indicated oral dosages for the
EXAMPLE 17 conpound as an analge3|c agent wi Il thus be of the order of
1/30th of those clinically enployed using aspirin. “In accordance with the

foregoi ng the present invention also provid®s: 1) An AGENT OF THE
| NVENTI ON for use as a pharnaceutlcal fqQr use as.,an NK-1

| (substance P) =ongisting ofr !ﬂﬁﬂﬁﬁ@v ﬁégbsea.ubxdrﬁxa y PR particul ar
| ndications herosolel oEfL £l 1uoréﬁét1&91thtriﬂlﬁai-bméuhakyfor use as an
anal gesic, anti ] or an ?E # r for., ui |&}
treating alChrEhl- %Bﬁﬂ%ghﬁngroprﬁﬁﬁéﬁﬁ gﬁg@ ﬁﬁ Rl ST
treating emesi Sbraﬁ&hedﬂameﬁﬂ;:eot-ltqen-ceorpearanghtcou-pmn@em AGENT OF
gﬁgrnaceulngrr%fgkkgptgbfzéévﬁﬁbn?gg g& Pgrb%ﬁgggggraiwéﬂ§iddd 3) A
net hod for the 0+beheedb] Ofphemydf haﬂbmenhxienednoam.onﬁﬁhRsahere|nbefore
oot 1OUL 11 2 Sbbegll INATE EASkERbIMRECtr brarHEY BUYIRUE e N9
WO 96/ 18643 straight or branched alkenyl) carboxami@eszpgs/ 04910
36 N,N-di-(Cl-C5-straight or branched alkyl or C3-C5-
straight or branched alkenyl) carboxamides,
morpholinyl, piperidinyl, O-M, CHj-(CHp)q-M, O-(CHy)q4-M,
(CHy) g~O-M, and CH=CH-M; '
- wherein R; and R, are 1ndependently selected from
the group consisting of hydrogen. (Cl-CG)-stralght or
branched alkyl, (C3-C6)-straight or branched alkenyl or
AIkynyl and benzyl; M is selected £rdm the group
consisting of 4-methoxyphenyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, pyrazyl, quinolyl, 3,5-dimethylisoxazoyl, 2-
methylthiazoyl, thiazoyl, 2-thienyl, 3-thienyl and
pyrimidyl; and q is 0-2; and
mis 0 or 1.

2. The compound of formula (I) according to
claim 1, wherein at least one of B or D is
independently represented by the formula -(CH;) -(2)-
(CH,) g-Ar, wherein:

r is 1-4;

s is 0-1; |

Ar is as defined in claim 1; and

each Z is independently selected from the
group consisting of CHp, O, S, SO, SO, and NR, wherein
R is selected from the group consisting of hydrogen,
(C1-C4) -straight or branched alkyl, (C3-C4)-straight or
branched alkenyl or alkynyl, and (C1-C4) bridging
alkyl, wherein a bridge 1s formed between the nitrogen
atom and the Ar group.



1. A conpound of f u G eub . t [err]
wher ei n Rlerr] Hir! ﬂ u - or di-substitute y one or two
menber s wo s6hiof " the group consisting offCRAISSY 4§41

nitro, cyano, trlfuloronethyl hydr oxy, met hoxy,

hydr oxynet hyl , met hoxynet hyl, met hoxycar bonyl , car banoyl.
~and N—nethylcarbannyl nis zero or 1, X[err] I s oxygen, sulfur or
=NCN, X[ err] and X[err] are each |nd€69ndently oxygen or sul fur,

| ZR[-ﬁ;}r:)]ht |h>s/I hydrogen or hyI frhSoFgl er rl | soﬁ)hen .. hal: oI _Sa;?c;;rl' tltﬁgedthpgenyl
éNgCE[er{])flelazﬁ*ﬂebrl2,ewhe8b¢hrhf:gsp@@¥fcted %;om tn?igro%)
chonol -\ 55 LSRETEEING) BRcPRery T CATPYRIR -preidvy, AT e ey,
when X3 is suimidaz@lyl, Lhdbﬂyiu]1solndodylacq&umﬁﬁﬂnwdn salt t her eof .
2. A compound; gz;ﬁ&gam@kai 2, 553 £ RARVB 8 Botuino 1A "ana R OTT
-tetr ydroquznolznyl wherein said Ar may -

contain one or more substltuents whzch are

1ndependently selected from the group con51st1ng of

hydrogen, hydroxyl n1tro, tr1fluoromethy1 (C1-C6) -

straight or branched alkyl 0-[(C1-C6)-stra1ght or

branched alkyl] , halogen, S0,H, and NR3R,, wherem Ry

and Ry are 1ndependently selected from the group

conszstlng of (Cl-CS)-strazght or branched alkyl,

(C3-C6)-stra1ght or branched alkenyl hydrogen and

benzyl; or whereln R3 and Ry can be taken together to

form a 5-6 membered heterocycllc rxng '

4. A compound'of formula (II) or (III):

r,AI _ - Ax
¥ e
1 Ar J 1 -

°:>=Q(m . :S_gmﬁzn

wherein J and K are independently'(Cl-cs)-straight
or branched alkyl or Ar-substltuted (Cl-CG)-stralght or -
branched alkyl; '
each Ar is 1ndependent1y as defxned,1n claim 3 and
' each w is 1 or 2.

5. A compound of formnia (I') selected from
the group wherezn B, D, J, K and R1 for each compound
are as defined below:



X[err] and X err] are = each o ‘oXYy WO 96/ 18643

PCT/ EP95/ deM5101 “lw mmlmﬁ pyridyl, Rl err] RGI/USOSH4MAN,
phenyl or pyridyl and , Rlerr] and Z have the neanings
given in claiml,  or d taddi t | on salt thereof. . 3. A conpound of
formula | asHIustratedln claim1l1, wherein R[err] Is a group of
formul a -4p+r] wher ei n Rl err]
is trifluoronmethyl, hal ogen, nethoxy or nitro and Rlerr] is hydrogen,
trifluoromethyl, halogen, nmethoxy or nitro, nis 1,
X[err] and X/ err] are each oxyge Rlerr] is hal o-substituted phenyl,
2-napht hyl, 1 Hindol-3-yl, I-methyl-lndol 3-vyl; Zis

-N(CHerr])- and Xerr],
given in claiml, '

R err] have the nmeani ngs

. g 4. Awgorrpound of
formula | as illustrated i rcmbal M1, ™ ‘ [ -ni trophenyl, n
Is zero, Xerr], Xerr] and Xerr] arg . , R2 ~is hydrogen, R3
is 2-naphthyl, Zis -N(CHerr])-, Rerr] 1s phenyl and Rlerr] is
hydrogen. 5. A corrpound of forrrula | as illustrated in cIa| m 1 wherein
Rl err] i s 2-faai-hax ] NP . e
Xerr], Xerr] s 2-wapht Hyl
-N(CH err])- ™ REeT T OTOgeln. '
(aer])-. e ) sp”;:.?éﬁs;.' e 4|
|| 7 4-Pyr-(CH,),- | 4-Pyr-(CH,),- | CH, PhCH, PhCh,-
8 4-Pyr-(CH,),- | 4-Pyr-(CH,),- | CH, PhCH, 4-C1-PhCh,-
9 4-Pyr-(CH,),» | 4-Pyr-(CH),- | CH, | 4-CI-PhCH, PhCh,-
10 H- PH(CH,), CH, PhCH, 4-Pyr-CH,
12 3-Pyr-(CH,),- | 3-Pyr-(CH)),- | CH, PhCH, PhCh,-
14 4-Pyr-(CH,),- | 4-Pyr-(CH))- | CH, PhCH, CH,
|| 15 | 3-Pyr-(CH,),- | 3-Pyr-(CH,)- | CH, PhCH, CH,
|| 16 | 4-Pyr-(CH), | 4-Pyr-(CH),- | CH, | (CH,),CHCH, PhCh,-
|| 17 | 4-Pyr-(CH), | 4-Pyr-(CH,),- | CH, | (CH,),CHCH,- | 4-F-PhCh,
|| 18 | 4-Pyr-(CH),- | 4-Pyr-(CH),- | CH, | (CH,),CHCH,- | 4-CI-PhCh,
|| 19 | 4-Pyr-(CH,),- | 4-Pyr-(CH,),- | CH, | 4-CLPhCH, 4-F-PhCh,-
21 H- 3-im-(CH,), | CH, PhCH, PhCh,-
Ph(CH,),- | Ph(CH)- | 1H-Im-CH,

wherein Pyr is a pyridyl radical, Ph is a phenyl group
and Im is an 1m1dazolyl group.

6. A compound selected from the group
consisting of:

(S) -N- (4-Fluorobenzyl) - 2 (methyl-(z-oxo-z (3 4,5-

| tri-methoxyphenyl)acetyl)amino)-3-phenyl-N-(3-
(pyridin-4-yl)-1- (2- (pyridin-4-yl)-ethyl)propyl) -
propionamide (compound 6);

(S) -N- (4-Chlorobenzyl) -2- (methyl-(2-oxo-2-(3,4,5-
tri—methoxyphenyl)acetyl)amino)-3-phény1-N-(3-(pyridin-
4-y1)-1-(2-(pyridin-4-yl);ethyl)propyl)propionamide_
(compound 8); '



6. A conpound of foMted in claim1l, wherein: a) Rerr]

L&%Egbgﬁ%%l ”m"r m”m ”'m !rS are each ogége.n qug}s\sv\fl? 96/ 18643

hydrogen, Rlerr] is 2%naphtthyls - Xerr] is sulfur,

%

Rlerr] is phenyl and R5 is hydrogen, - X[err] Is =NCN, Rerr] is
phenyl and Rlerr] is hydrogen, - Xerr] is oxygen and Rlerr] and
Rlerr] are each 2-pyridyl, - X[errﬁzls oxygen Rlerr] is 2-pyridyl

and err] is hydro |ss r 2-pyridyl
and E[[err% is hzdr %3 N&enzyl-g)-(%-t.lllg.qlé? ué (‘%é? J[ kiﬁud XI[O)ér'r]yare.
each oxygen, Bkxe-2& (i3S mmthoxyphﬁﬂ)rdceajﬂ}mm-(I-l S

2" il or opheny (VA3 R~ (27 Bv2idih g WEEREARATL L1

4-f | uor opheny propiomantide, -(compourshrBanydndhenyl .+  3-ni t rophenyl ,

2- t hyl b I S benyl
or o a”‘é?o)ymyﬁp “*?y?%‘*benzﬁ Cﬂ%ﬁ”ﬁ%@wo'ﬂéﬂ?ﬁ?‘f n s

zero, X err] (2xpxo-R-ddu dBtringthoamhenyl) agstylramip

2- napht hyl , lhmsmqam-, Ririldiin- o l ro 10182 i s

nmet hyl andZ|s-NCiHerr (% m%[ls hyroge%ya)n% fIS-CHZ- or
d Rerr] i saBige; M‘dﬁ )s zero, X[err] ‘X[err]-and X err] are each
oxygen, R2 is hydrogen, R3 |s 2-naphthyl, Z is- -N(CH[err]) Rl err]

I's hyd ' d IS hi h l;
&) nisi ?(FerrR][elr;]sl fur 33%3%%@&%&88#%3{?? s

pa’

R
(O0%)
_ wherein m, B, D, J and K are as defzned in -
claim 1; _ '

R, is Ar, (Cl-CS)-stfaight or branched alkyl,
(C2-C6) -straight or branched alkenyl or'alkynyl,
(C5-C7) ~cycloalkyl-substituted (C1-C6)-straight or
branched alkyl, (C5-C7)-cycloalkyl-substituted
(C3-C6) -straight or branched alkenyl or alkynyl,
_(CS!C?)-cycloalkenyl-substztuted (Cl-CS)-stralght or
branched alkyl, (C5-C7)-cycloalkenyl-substituted
(C3-C6)-straight or branched alkenyl or alkynyl, Ar-
substituted (C1-C6)-straight or branched alkyl, Ar-
substituted (C3-C6)-straight or branched alkenyl or
alkynyl; o | | |
wherein any one of the CHQ groups of said
alkyl chains may be optlonally replaced by a heteroatom
selected from the group conszsting of O, S, SO, S0,,

_ and NR, wherein R is selected from the group consxstzng
of hydrogen, (Cc1- C4)-stralght or branched alkyl,



hydrogen, Rlerr] is 2‘na‘pht‘hy| Z s =N(CH3)-, R4 is phenyl, Rl err]
is  hydr oyose1sion rophenyl 2- PCI‘IUS95/14341
trifluoromnethyl phenyl ” Eimi f) Rlerr] is

er

2-chl orophenyl, n is 1 r] are each oxygen, R2 is
hydr ogen, R[err] s 2- naphthyl Z is -N(CH err])-, and - Xerr] is
sul fur and Rerr] and R err] are each 2-pydddyl, . - Xerr] is sulfur,
Rlerr] is 2-pyridyl and Rl err] is hydrogen, - X err] |s oxygen,

Rlerr] is phenyl(CanG4R-strhighthydr byamched alkenglray alkyrkurdi® err]
is 3,5-bis(trif I(Egr Pt B%Eh&g.ﬁ@ylalm wherel\ppgaggﬁ‘gg is formed

PCT/ EP95/ 04910 Rerr] is
hydrogen, or between thenitriogesang a éﬁa’-‘hﬁfbﬁ‘}m%uﬁﬁ ald] are each
phenyl ; or h@\:erBa't% coﬁ[t%.h]lr!gs cHdiiniToo MHorm ]a afthg( ednd wiiereiwmh
oxygen, Z1is er t_Phen er . i s hydrogen,
and - Rrpdd ring Esnm%ﬁ?érﬁy ﬁﬁ‘i ?‘Xr&%’ﬁ "R3is

2- ngpzt hyl , W ﬁ:g[db]ﬁ isg 2-chl orophenyl Rlerr] i s hydr ogen and R3
S - C orop e thyIindonI-3-yI, or acid
addition salt thereo# %nﬁv&ﬁ%? formula | as illustrated in_claim
1, wherein the carbon a&ms!(a)s &hd t(ltgnd%bd;wheriol{eema]lrar\(@ﬁ?[@ﬁq are

di fferent an ..t h
have  the (9) qlcg%ﬁ'lh uration and W%ﬁ?err re%)jwoﬁé(ogﬁ_f)ogac
X[err] n and Zeledtapas,heuskamsdheilene mﬁhﬁw .%‘Ftl-%ﬁnﬂrﬁ eB8t3 or
6 aci d adell 4301t dMRfD| -and R, AsCeE1EELD EdoN BHe droup

't'h'e“f;; RECOTRR A L N e IR G RN O TR
and Z have the pgahi(TPs-Qf)&traight onribranched. alkenyl or alkynyl; .
. and P

when Y is N, then Ry and R, are independently
selected from the group consisting of Ar, (C1-C6)-
straight or branched alkyl, and (C3-C6)-straight or
branched alkenyl or alkynyl; or R, and R, are taken
" together to form a heterocyclic 5-6 membered ring
selected from the group consisting of pyrrolidine,
imidazolidine, pyrazolidine, piperidine, and
piperazine; .

wherein the term Ar is as defined in claim 1.

8. The compound of formula. (XXXI) according
to claim 7 wherein W is oxygen.

| ' 9. The compound of formula (XXXI) according
to claim 7 or claim 8, wherein at least one of B or D
" is independently represented by the formula -(CHz)r
(2) - (CHy) g-Ax, wherein:
; r is 1-4;
s is 0-1; |
. Ar is as defined in claim 1; and
'each 2 is 1ndependent1y selected from the
group conszstxng of CHZ, 0. S, SO, 502, and NR, wherein



9. A process for the production of a cohpound of formula | as defined in °

et O "7 o Figatia <

wherein R err] L Xtery] ,*» Xerr] and Z have the nmeanings given in
claiml, with a conpound of fornula 111 WD 96/ 18643

PCT/ EP95/ 04910 _ 40

[err] wherein R err] is phenyl, néfo- or di-substituted by one or two
menbers selected fromthe group -consi sting of halogen, - nitro, cyano,
trifluoronetRyis pebeeteddEngmr she, 9#9990%9n515t199b96b&B@hﬂ¥nﬁbxynethyI,

et hoxymet hyhcoLegpL exuedheOB! brancheldalkyld Xcamde)hattdigmeaani ngs

given in clalm qui r. ctlng oun us obt ai ned
wherein %?? edsaﬁﬂgqy °§u§i£¥?¥& aﬁa Eéle gﬁﬁ@ﬂé&& and/ or
protected hygl:iﬂﬂPﬁhefeﬁﬁdéobriﬁgéSEﬁrﬁbﬂﬁeﬂ he&neumdchhut4trogdﬁeuned

wher ei n p ené substituted: by nmet hoxycar bonyl to
obtain a cor? n§h8 h8%ner ei n Rlerr] is phenyl substituted by
car banoyl or N-nethyl car banoyl ; and recovering the obtained conpound of

formila | .in free or _1o.achdpﬁQ9{n£&:8_Bt§éhi tBhPosition for
treatment or prevention of multi-drug resistance
cqmp:isiugLa_pharmaéeutieelly efﬁective amount of a
' compound according to any one of claims 1 to 9 and a
"pharmaceutically_eébeptable carrier, adjuvant or
vehicle. o |

11. The pharmaceutical composition according
to clalm 10, further compr;szng a chemotherapeutzc
agent.

12. The pharmaceut1cal camposztlon according
to claim 10 or 11. further comprlszng a -
chemosensitizer, other than the compound accordlng to
any one of claims 1 to 9.

13. A method for treatxng or preventlng
multl-drug reszstance in a patlent compr1s1ng the step
of administering to sald patzent a pharmaceutzcal
composition comprising a pharmaceutically effective
amount of a compound according to any one of claims 1-
.9 and a pharmaceutxcally acceptable carrler, adjuvant

. or vehzcle.ﬂ

14. The method according to claim 13,
wherein said composition is administered orally.

” 15. ‘The method accordzng to claim 13 or 14,
wherein sald multl-drug reszstance 1s P-glycoprotezn-
meidated.



10. A pharnaceutical’ conposition conprising a conpound of formula | as

defined i wawg/1s00e Of phar maceut i cal porresysagsdabl e
acid addition salt thH “"I" IIHH[I |mar wi th a pharnmaceutical |y acceptable
di l uent or carrier*therafom. s 14. A conpound of fornula | as defined

I n anyone of clains 1 to - 8 or pharnaceuti cal |y accept abl e acid addition
salt thereof for use as a pharnaceut i-gpad- 12. A nmethod for the _
treatment of pai-n-or inflammation in a subj ect in need thereof which

net hod conprises adm ni stygj ncrhe métmddllabéa!m to eledmekl cot | Y4 pr
anti-inflammatori | ef f ecti e anount of a conpou in any
one of cl al‘“ﬂ’@eé% ]tﬁ'i r%t%u’f?%’aﬁ? %c’ef)méngﬁ‘éegﬁér eof .

17. A process for the synthesis of a
compound of formula (I), according td_any one of claims
1 to 3, comprising the steps of:

(a) coupling an amino acid of formula (IV)
with an amine of formula (V):

Ty Rk
™ ™

to givé an amide of formula (VI):

Ty

(b) deprotecting the amide of formula (VI)
to give an amino amide of formula (VII):

(¢) acylating the amino amide of formula
(VII) with compound of formula (VIII):

N

0 v

wherein B, D, J, K, X and R; are as defined in claim 1.



