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| m dazopyri di ne Derivatives This invention relates to conpounds which are ,
dual histamne (Herr]) and platelet activating factor (PAF) receptor

antagoni sts, to therapeutic conpositions containing such conpounds, and to
met hods f or WO8TR61§F epar at i on. Background to the | nventi BET/EB8&NB49H] err |
receptor antagoni sts of various structural types are known, and are useful
in treating the synptons of inflanmatory conditions such as allergic

rhinitis, and allergic conditions of the skin, which are nediated at |east
in part by the rel ease of histam ne. However, in such conditions, in which

hi stam ne rel ease plays a ca | t . be ot her nechani sns at
wor k whi ch are not i nhi bi tedv‘i‘@&%¥§%§ﬁéﬁ!e V\ﬁgfﬁgﬁgéfer r] receptor
ant agoni st al one. For exanple PAF is released directly fromcell nenbranes

fesulting. THedVaien Blates b GmBRGRh efe ShalibRetle W3R SR
hypot ensi oggetivialih@ 161 (FAFS Tedeptar BRRBBAIRIES td inaré;séwc@'ompdsﬁtoﬁsxeoaMK?

i ncteased vascul ar perneahilit edena/ eryt henn), and accurul ation o
i nf | ammat oFYFILEIMROYNES, /B It%m%héf?%%&%“!’%?ﬂ@t@ is therefore a need for

agents which have dual Herr] and PAF receptor antagonistic activity for
the inproved treatnment of conditions nediated by histam ne and PAF rel ease.

Such condi BagsounEiotne WVeRION ¢ rhinitis, sinusitis, asthma, dermatitis,

Por1 et of ot A odepiBh diaiersts g aABGs sl B drbiciowd, #hd picfuserul
EP- B- 40479in tt¢ating tRe syimptoms af inflammatonyeconulitiondisuch @sllergiarhinitienarsd s of
I%g\_/e rGEI%; géﬁlg% cgn)ditions of the sk\é\ill), 31%8 6a%g r7nediated at least in part by the release of
histamine. However, in such conditions, in which histamine release plays a
causative role, there may be other mechanisms at work which are not inhibited by

treatment with an H, receptor antagonist alone. For example PAF is released
directly from cell membranes and mediates a range of potent and specific effects on
target cells resulting in a wide variety of physiological responses, including
hypotension, thrombocytopenia, bronchoconstriction, circulatory shock, increased
vascular permeability (coedema/erythema), and accumulation of inflammatory cells
in the lower airways. |

There is therefore a need for agents which have dual Hy and PAF receptor
antagonistic activity for the improved treatment of conditions mediated by histamine
and PAF release. Such conditions include allergic rhinitis, sinusitis, asthma,
dermatitis, psoriasis, urticaria, anaphylactic shock, conjunctivitis, pruritis,
inflammatory bowel disease and colitis.

European patent specification EP-B-404797 (G.D. Searle) claims a series of PAF
. receptor antagonists of general formula (I)
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2 [err] wherein Y, Rerr]
and R err] are as defined in the publication itself. I nt ernati onal patent
applications WO A-92/03423 (British Biotechnol ogy) and WO A- 9516687 and
United States patent US5180724 (British Biotechnol ogy) disclose series of
cotrpounds, iwoenges7ati ng a 2-net hyl i m dazo[ 4, 5-c] pyri di ne gCIEBIsiIsEh ar e
pot ent antagoni sts of the PAF receptor. United States patent US2712020
(Burroughs Wl |l cone) and European patent applications EP-A-.085959 and

EP- A- 133534 (Wl | come Foundation) discloge conpounds which are potent

H err] receptor antagonists. I nternational patent applications

WO A-92/ 14734 (Pfizer), W A-92/00293 (Schering), WO A-89/10363 (Schering),
WO A- 93/ 20080 ( Scher yeg Q 93/ 20063 (Schering), WO A-93/23400 (Schering),
WO A- 93/ 02081 ( Scherilng) Or#H 94/ 08581 (Toray), European patent
applications EP-A-515188" (3thering), EP-A- 463873 (Sankyo), EP-A-549364 *
(Sankyo), EP-A-577957 (Uriagh) and Japanese patent application published
under no 4-226993 (Yoshitom di s@f ose compounds whi ch possess both
hi stam ne (Herr]) and PAF reitgptor agt agoni st activity. Bri ef
Description of the Invention & nt"ubn makes avail abl e a cl ass of
conpounds with sonme of the structurdl features of the potent PAF receptor
ant agoni sts of WO A-92/ 03423 and U]

wherein Y, Rt and R2 are as defined in the publication itself.

Intemational patent applications WO-A-92/03423 (British Biotechnology) and WO-

A- 9516687 and United States patent US5180724 (British Biotechnology) disclose
series of compounds, incorporating a 2-methylimidazo[4,5-c]pyridine group which

are potent antagonists of the PAF receptor.

United States patent US2712020 (Burroughs Wellcome) and European patent
applications EP-A-085959 and EP-A-133534 (Welicome Foundation) disclose

compounds which are potent Hy receptor antagonists.

international patent applications WO-A-92/14734 (Pfizer), WO-A-92/00293
(Schering), WO-A-89/10363 (Schering), WO-A-93/20080 (Schering), WO-93/20063
(Schering), WO-A-93/23400 (Schering), WO-A-93/02081 (Schering), WO-A-
94/08581 (Toray), European patent applications EP-A-515158 (Schering), EP-A-
463873 (Sankyo), EP-A-549364 (Sankyo), EP-A-577957 (Uriach) and Japanese
patent application published under no 4-226993 (Yoshitomi) all disclose
compounds which possess both histamine {Hs) and PAF receptor antagonist

activity.

iet Description of venti _
The invention makes available a class of compounds with some of the structural
features of the potent PAF receptor antagonists of WO-A-92/03423 and
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structural features of Herr] receptor antagonists of for exanple
US2712020, united in a single nolecule in such a way as to provide a
desirabl e bal ance of H err] and PAF receptor antagoni st activity.
Furt her nore, WO $mos1dieen shown that, in such conpounds the spercBIsioasss
features of the histam ne fragnent- are also inportant for providing high

affinity for the PAF receptor. Det ai | ed Description of the Invention
According to the present invention there is provided a conpound of formula
(rn) [err] wher ei n: d A are such that (i) L

L
represents che at ur ted or at urat ed . di val ent
hydr ocar bonag§§1a6%"v ot ﬁi’b"’i‘ﬁa Efeété’l"?ﬁ)ﬂ ét FRREPIRT antagonists of for example esent s
P, (Ut oo i e e
by (err]-d FPC%PH;’I a"@:fp A neceptor FP‘@PR%?ﬂW'Wy heﬁ&@"@gérhaﬁrbeen
Cerr] - erningrthaY, in such compounds the structural features of the histamine fragment

are also important for providing high affinity for the PAF receptor.

il scription of the Inventi _
According to the present invention there is provided a compound of formula (!1)

(n

wherein:

Land A are such that (i) L represents an unbranched saturated or unsaturated
divalent hydrocarbon chain having up to 6 carbon atoms and A
represents a bond, or (ii) L represents a bond or -CHz- and A
represents a divalent 1,4-phenylene group which may be substituted
by C4-Cs alkyl, C2-Cg alkenyl, cyano, halogen or C4-Cg alkoxy;

X represents {a) -O-; or (b) -N(R1)- wherein R1 represents hydrogen, C1-Cg
alkyl, Co-Cg alkenyl, Co-Cg alkynyl, C3-Cg cycloalkyl or non-aromatic 5 to 7
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X represents (a) -0-; or (b) -N(R[err])- wherein Rl err] represents

hydrogen, Cerr]-Cerr] al kkaenyl, Cerr]-Cerr]
al kynyl, Cerr]-Cerr] cycloal kyl or non-aromatic
4

menber ed heterocyclyl, ?tHAmaeinR h may be substituted
Wit h one or woomneter more Clerr]-Cer I’ Mgwqqqer!’hMMsv

al kyl), -COOH, or phenyl groups; s hydrogen
Cerr]-Cerr] alkyl, Cferr]-Cerr] alkeny d err] al.kynyl
Cerr]-Cerr] cycl oal kyl or non- @rorratlc to 7 menbered
het erocycl yl which may be substituted with one or nore

C o1 e MRS i oy S BBl a2

unsat ur at ed more 0{-G3 melowqr,pcg aﬂdym ¥COOH, pr pheryl grolyss) at ons;

R3 represents hydrogen, err]-C[err al kyl , hal ogen cyano,
trifluoronethyl or (ferr]- C[err] aI koxy; represents -N= or

pand £ P2 HEpRRRHE MU RC, AL ACE mIeRY EFI@%IE’Z@'% BePiar o™
att ached repr esaycloalkyCor norR[aemm;atideo R membered beteratyplyhwhichl may be

| .
Chenn) ke ) o2 Miod PR HHE orhirh GBS SRIEAS Py, -COOH, or

het erocyclic ri r;g\enyhgfdupgay contain one or nore het er oat ons ot her
than the nitrogen to which Rlerr] and Rlerr] are attached; or a
pharmaceutically or veterinarily acceptable acid addition salt, solvate or

hydrate thegeof .represents a bond, or a straight or branched saturated or unsaturated
divalent hydrocarbon chain of up to 3 carbon atoms;

R3  represents hydrogen, C4-C, alkyl, halogen, cyano, trifluoromethyl or C1-C4
alkoxy;

w | répresents -N= or -C=;

D represents hydrogen of a hydroxyl and E represents hydrbgen. orDand E
taken together represent -C=C-;

RéandR5 are independently C1-Cs alkyl or together with the nitrogen atom to
. which they are attached form a non-aromatic 5-7 membered
heterocyclic ring, which may contain one or more heteroatoms other
than the nitrogen to which R3 and R4 are attached;

or a phatmaceutically or veterinarily acceptable acid addition salt, solvate or
hydrate thereof.

Hereafter in this specification the term "compound" includes "salt", “solvate”, or
*hydrate" unless the context requires otherwise.

As used herein the term "halogen” or its abbreviation *halo" means fluoro, chioro,
bromo or icdo.



Hereafter in this specification the term "conpound” includes "salt",

"sol vate", or "hydrate" unless the context requires otherw se. As used
herein the term "hal ogen" or its abbreviation "hal 0" nmeans fluoro, chloro,
bronmo or i odo. WO 97/ 06167

RCT/ GB96/ 01849 ' 5 As used
herein t.he twowrebleerr]-Clerr] al kyl" or "saturated hydrocapdnepshigsd
having up to 6 carbon atons refers to a straight or branched chain al kyl
noi ety having from1l to 6 carbon atonms, including for exanple, nethyl,

et hyl, propyl, isopropyl, butyl, isobutyé, sec-butyl, tert-butyl, pentyl,
neopentyl and hexyl. A dival ent saturated hydrocarbon chain having up to 6
carbon atonms is such an al kyl noiety having two unsati sfied val enci es,

i ncludi ng, for exanple, 1,2-ethylene, 1,3-propylene, 1,4- butylene,

1, 5- pent yl Ma.;seﬂméréln&héeafm QyeCs alkilTort‘sataratéd hydiocaibonrdhaint kaving uprtef er s

to a strai or branched chain I e havi from?2 to 6 carbon
atons and W"b'%d? ferste 38k thﬁgwaﬂﬁ‘i‘ﬁf& %ha'@@i&ygmq'ﬁtx hgyving,fegm 1 to
st ereochewe%arruom%h?s %dz hireex Aﬁahgre lfbrb%\ﬂ Bgﬁropfyprbx%a”m e,

V|nyI 1- propenyl 1- "and uten used
her ei n t he isobuyl,sgeehutyl, G"fel?'-ﬂ}" EﬁRWhﬂeOPFQWbﬂ hexy:A \@‘Rmcﬁﬂﬁll’ﬁtﬁﬁr

b hed t d
navi ng | n SaRe ?%“é“ﬁ%%ﬁ'fﬁ&'ﬁé%%f@#haﬂa e, o g RlePRadh ol

et hynyl , 1upsalisfiad valenciesn mcttdmm tfohexamplenii2sthyleng: b,8yprepylepeptsdt y nyI
3- pentynyl Vi e I ynyl, 4-hexynyl and 5- hexynyl
The term™" SHgléé}Q;gfg]e bﬂty%rngbg%‘ . Bgﬁglﬁﬁ%f up to 6 carbon atons" refers to
a straight or branched chaln C[err] Clerr] alkenyl or CJerr]-Cferr] al kynyl

atom i & o e deth ‘GrER AR SHisF ' AAIORE S BRRCGST ORI e i nd o

l{ng atisfi iﬂavaemm g%0 e crboni afuins hnd havmgnh %ddmoannetdwmé BoRd of either
prop- 1-en

ynyl ene, 1¢%. rtgﬁgle tﬁrﬁgpgﬂg@tw V&Jrle %gglicajble ﬁus \eNr(]J%ld mcﬁxcpe for 1

example, vinyl, 1-propenyl, 1- and 2-butenyl and 2-methyl-2-propenyl.

As used herein the term "Ca-Cg alkynyl" refers to straight chain or branched chain
hydrocarbon groups having from two to six carbon atoms and having in addition
one triple bond. This term would include for example, ethynyl, 1-propynyl, 1- and 2-
butynyl, 2-methyl-2-propynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 2-hexynyl, 3-
hekynyl, 4-hexynyl and 5-hexynyl.

The term “unsaturated hydrocarbon chain of up to 6 carbon atoms” refers to a
straight or branched chain C»-Cg alkenyl or C2-Cg alkynyl moiety , and a divalent
unsaturated hydrocarbon chain having up to 6 carbon atoms is a C2-Cg alkenyl or
C»-Cg alkynyl moiety having two unsatisfied valencies, including, for example, 1,2-
ethenylene, 1,3-prop-1-enylene, 1,3-prop-2-enylene, 1,2-ethynylene, 1,3-prop-1-
ynylene, 1,3-prop-2-ynylene,

As used herein, the term "C3-Cg cycloalkyl" refers to an alicyclic group having from 3
to 8 carbon atoms. lllustrative of such cycloalky! groups are cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl.

As used herein, the term “non-aromatic 5 to 7 membered heterocyclyl” refers to a



As used herein, the term"derr]-derr] cycloalkyl" refers to an alicyclic

geoup having from3 to 8 carbon atons. I|llustrative of such cycl oal kyl
groups are cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl . As used
herein, the term"non-aromatic 5 to 7 nenbered heterocyclyl” refers to a
WD 97/ 06167wo 97/06167 PCT/GB96/01849
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nonocycl i c heterocyclic group having fron15 to 7 ring atons wherein the
het eroaton(s) are selected fromO0O, S and Illustrative of such are
mor phol i nyl, thlonDrphollnyI tetrahydroFuranyI di hydr of ur anyl ,

hyd h . di hyd |,
iF ool 2 Mohegiatic o ecyefic hatbfbavcht BRos hibiba 1B &b L’dfff%f?&i?ﬁy Hhgrein”
oz e hetanyatom(s) ard mi’g froeh O Sand - "wwm ettt AR
u | | |
fhi e o Hhipmtraheiing tetmahysreRurany. Siyaiararnul TEaHEsBERY, dyHroterylos
this i nverﬁﬂamlﬁﬂ}’? %0 tﬁhf’ pYFolinyl, @6@|Wmthiﬁmrlhﬁhﬂlﬁw giving rise

to either a pair o antioners (in the case of oné asymmetric carbon
atom, or i @oagwlr oyrazsliayls pyezelidipyl, ayranyl, diexanyl, dithianyluexathianyloasd s
(in the C %5 nxpre than one asymetric carbon atom, wth the appropriate
Ror S stereoc emstry at each chiral centre. The invention includes all
'such enantiomers and di astereoi somers, and m xtures thereof. The term

"phar mace Fﬂéh a8l
a salt pr (L-i)-ipéa'(rj%écfJ ﬁ?ﬁind\gﬁégéﬁgdlgé%%ﬂgouﬁ :gg ﬁnﬂ‘leaﬂg %b a‘i]ngai@l dﬁ wﬁo
ani on i s deoafdhé ying @ashansravesunsatisfied alentiesan or ani mal consunpti on.
Exanpl es of pharmaceutically and/or veterinarily acceptable acid addition

salts include the hydrochl oride, sul phate, phosphate, acetate, propionate,
| act at e, Gdmpoundssefdhisrinventioni maycontaireoyé at eoré asymmetric cabphatomsnd

tartrate @kt rise to either a pair of enantiomers (in the case of one asymmetric carbon

L)

atom), or to diastereocisomers, each of which consists of two enantiomers (in the case
of more than one asymmetric carbon atom), with the appropriate RorS
stereochemistry at each chiral centre. The invention inciudes all such enantlomers |
and dtasteremsomers, and mixtures thereof. T

The term "pharmaceutically or veterinarily acceptable acid addition salt* refers to a
salt prepared by contacting a compound of formula () with an acid whose anion is
generally considered suitable for human or animal consumption.

Examp!es of pharmaceutically and/or veterinarily acceptabie acid addition salts
include the hydrochloride, sulphate, phosphate, acetate, propionate, lactate,
maleate, succinate, citrate, mesylate, benzoate, tosylate and tartrate salts.

Compounds of formula (1) include those in which, independently or in any
compatible combination:

Land A are such that (i) L represents a C41-C; alkylene group and A represents .
a bond, or (ii) L represents a bond or -CH2- and A represents a divalent
.1,4-phenylene group which may be substituted by C4-Cg alkyl, halogen
or C4-Cg alkoxy. An example of case (i) is where L is 1,2-ethylene or
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Conpounds of fornmula (11) include those in which, independently or in any

conpati bl e conbi nati on: L and_-A are such that (i) L represents a

C[err]-C[err] al kyl ene group and A represents a bond, or (ii)
L represents a bond or -CHerr]- Tbnéhwlﬁaigeeemicsd a dival ent

1
, 4- phenyl ene group whi ch may be su err]-Cerr] alkyl, hal ogen
or Clerr] - ( ewopredikoxy. An exarrpl is where L mtcnﬁsletshgll ene
.or

1, 3-propyl ene and A is a bond. Exanples of case (ii) incl ude t hose

where L s a bond or, preferably, -CHerr] and Ais 1 4- phenyl ene, 3-

fluoro-1, 4-phenyl ene or 3-methoxy-1, 4- phenylene represents (a)
-O; or (b)) -N(Rerr] re|n ent opropyl ,
cycl openEyI . cycl ohexi/f3 r\’lyg ‘f‘:e'a? ﬁBR{lel‘%\/\gc@@?'gq’r Xampjes %Er@?%/{l) rd’-ﬁiﬂﬂ'

3- net hyl but - whergl L, isra bovtd br, prehréhl!‘/,y LCHﬁﬁn@w is1,4-pRbhylBHE y3-

n- propyl, isopropyl,

2- gt hSiycar boxSI a’ltog 3- M’H&I-%Bhe'iy'e?? °"t§3éW?§h°xyo1r4ﬁ3§‘Ff‘¥|ﬁ9§f opyr anyl .
Preferably X is -N(Rerr])- where Rerr] is cycl ohexyl met hyl or ethyl.

Rl ert] represents hydrogen or -Clerr] alkyl, met hyl . Preferably
R2 is hydr o%(ren. reprggents gjé@ﬁé‘.&'e‘%&“ 1§tW’lﬂfﬁ'ﬁtR1s@Ptﬁ9@D ysirogen, cyclopropyl,

t ted
mono- ug;a ur, ?efr% ?ﬁgrﬁ,fl eﬁgﬁh@a nethyl loﬁé’if“l i, h@é{@%&ﬁ%&&&@&ﬁ
CH[ err] CH=CH- v, eq-hu ded-Rutyl,iprapyh isapropyl: n-pegiyl, rehai n
oref et ranly has MY z-e*hﬁa%ﬂ%?{ o W e, RISy o
(trans). R3  PreigrablyohissNiRd) advene Rijie cydlothat, methyliorietid. net hyl , or
hal ogen eg chloro. Preferred is met hyl . w represents -N=;

with the carbon atons to which they are attached
R2  represents hydrogen or C1-Cg alkyl, eg methyl. Preferably R2 is hydrogen.

B represents a straight saturated or mono-unsaturated divalent hydrocarbon
-chain having 2 or 3 carbon atoms eg -CHyCHj-, -CHzCHzCHz-, -CH=CH-, -
:-:CHaCH=CH-, or -CH=CHCHj-. In the case where B is a straight chain Cz orCs :
divalent alkenyl group, the double bond preferrably has the trans
stereoconfiguration. Preferred is -CH=CH- (trans).

R3  represents hydrogen, C1-Cy4 alkyl eg methyl, or halogen eg chloro. Preferred is
methyl.

w represents -N=;
DandE taken together represent -C=C-;

R4¢and RS are independently Cs-Cg alkyl or together represent a group -(CH2)m-
. wherein m is 5, 6 or, preferably, 4;

A compound of the present invention which is presently particularly preferred for its
combination of PAF and H, receptor antagonistic activity and its activity following oral

administration is N-cyclohexyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-
[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyl}-benzamide,



D and E t aken together represent -C=C; Rlerr] and Rl err] are
I ndependently Cerr]-Clerr] alkyl or together represent a group
-(CHerr])[err]- wherein mis 5, 6 or, preferably, 4; A
conmpound of the present invention which is presently particularly preferred
foor its compgwigsien of PAF and H err] receptor antagoni sti ecaaisosisy and
its activity followng oral admnistration is _
N-cycl ohexyl - 4- (1H 2- et hyl i m dazo[ 4, 5-c] pyri di n- 1-yl net hyl.) - N- { 3-
[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1f-enyl)-pyridin-2-yl]-prop-2E-enyl}
-benzam de, WO 97/ 06167 . :

8 and its salts

PCT/ GB96/ 018

hydr at es ﬁ@&?ﬁﬁ%ﬁtwﬁﬂgﬁ%‘fmﬁ‘é’f'er red conpound of the invention is
N-et hyl - 4- (1H 2- net hyl i m dazo[ 4, 5-

clpyridin-1-ylnmethyl )-N-{3-[6-(3-pyrrolidin-1 -yl-1 -{4-tolyl}-prop-1

E- enyl ) - pyM er-@'eﬁed sqmaéqé eﬁ% muemtm?!&*%%—ﬁ@m%ﬁm%zs%@- and
sol vat es. '.tLFﬂﬁ@ R &ﬁfﬂ%ﬁd VA - i L4 wridin-2-vil-
4- (1H 2- I\/eq[]% |1 m'1 azo%l}?@?éﬁ@p[?ﬂ3.i n-1- mlj?fey'?ﬁyqu)t‘gyn}%@g L%Fg?gq)[ygd l('13-2 vl
pyrrolidi rprqpﬁﬁ-gns{l}abemaympepam@:tmaﬁﬁ¥w% agd golvatgs} pr op- 2E- enyl ester,
4- (1H 2- Met hyl i m dazo[ 4, 5-c] pyri di n-1-yl net hyl ) benzoic acid 3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]propyl ester,

N- Met hyl - Addifienal specific campaunds obths ipyentiomare: y| et hyl ) - N-{ 3- [ 6- ( 3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1 E-enyl)-pyridin-2-yl}-prop-2E-enyl}-
benzam de,

4- (1H 2- Met hy| i4nfldtb2-dethglinidagel4:5-¢]pyridinriwimethylbenzdie ack 346+(81 i di no- 1- {4
- tol Y1} pRrRairET-GIY A 1Y Ftbp-1E-iwh)-Bhidin Zyifptsh 2E26AFICahEE

4-(1H-2-Methylimidazo[4,5-c]pyridin-1-yimethyl}benzoic acid 3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]propy! ester,

' N-Methyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-(3-
pyrrolidin-1-yl-1:{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-
benzamide,

4-(1H-2-Methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-pyrrolidino-1-{4-
tolyi}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyl}-benzamide,

N-(3-Methyl-but-1-yl)-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethy!)-N-{3-[6-
(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyi)-pyridin-2-yl]-prop-2E-enyl}-
benzamide,

N-iso-Butyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1 -ylmethyi)-N-{S-[G-(a-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyi}-
benzamide,

N-Cyclopentyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-
pyrrolidin-1-yi-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi]-prop-2E-enyl}-
benzamide,
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N (3- Met hyl - but-1-yl)-4-(1H 2-net hyl i m dazo[ 4, 5-c] pyridin-1

-yl met hyl ) -N-{3-[ 6- (3-pyrrolidin-1 -yl-1-{4-tolyl}-prop-1

E-enyl ) -pyridin-2-yl]-prop-2E-enyl }- benzani de,

- N-1so-Butyl -4-(1H 2-met hyl i m dazo[ 4, 5-c] pyridin-1-yl methyl)-N-{3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1 E-enyl)-pyridin-2-yl]-prop-2E-enyl)-
benzam de, WO 97/06167 PCT/GB96/01849

N- Cycl opentyl - 4- (1H 2- et hyl i mi dazo[ 4, 5-c] pyridi n-1-yl nethyl)-N-[3-[ 6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-
benzami de, WD 97/ 06167 9

PCT/ GB96/ 01849 9 N(R S)
sec-Butyl -4- (1H 2- net hyl i m dazo[ 4, 5-c] pyri di n- 1-yl nethyl) N-{3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl)-prop-1lE-enyl)-pyridin-2-yl]-prop-2E-enyl}-
benzami de, NNR.8) Be&B;.Wl-M(‘l(l-l B-rﬁeﬂrqhﬂn;dazb{@ﬂecMyﬁdﬁw-tt-]ywélWI)fN% -[6-(3-

-yl met hyl) - N- (13- 0

E-enyl)-pyri di n- %‘99'%%"5 %I'g'g g‘ﬂv -Prop- B bzé}‘ﬁ"{‘fé |-p%p- E-enyl}-
N- 3, 5- Di net hyl cy benramide; 4- (1H- 2- met hyl i m dazo[ 4, 5-c] pyridin-1
-yl methyl ) - N- {3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1
E-enyl ) -pyridin-2-yl]-prop-2E-enyl) - benzam de,

Nir 50- F&?ﬁyll-4l ( NetePs h;i(imzi Eylmﬁdaiqars-é]p?rr.]dm lﬂﬁtﬂriwojN(‘?E# 6 - (3
Egnzam- de, y pylg'ollc}m 1-yl-1 P4-tolyl}-prop- E-eny )—pyrldm~2-yl] prop-2 -enyl}-

benzamlde

N-3,5-Dirhethylcyclohexyl-4-( 1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-
{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi}-prop-2E-enyl}-
benzamide, |

N-iso-Propyl-4-(1 H-2-methylimidazo[4,5-c]pyridin—1 -yimethyl)-N-{3-[6-(3-
~ pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}- ;
benzamide, |

(S)-4-Methyl-2-({4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-benzoyl}-{3-
[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi}- prop-ZE-enyI}-
amino)-pentanoic acid ethyl ester,

N-Benzyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-(3-
'pyrrolidin-1 -yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi}-prop-2E-enyl}-
benzamide, '

N-Propyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-
benzamide,

N-Cyclohexyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1 -ylmeihy()-N-{S-[G-(S-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-propyl}-benzamide,
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(S)-4-Methyl-2-([4-(1 H2-met hylimdazo[4, 5-c]pyridin-1

-yl met hyl ) - benzoyl ] - {3- [6-(3-pyrrolidin-1-yl-1-{4-tolyl)-prop-1

E-enyl ) -pyridin-2-yl]-prop-2E-enyl }- am no) - pentanoi ¢ acid ethyl ester,
N- Benzyl - 4- (1H 2- et hyl i m dazo[ 4, 5-c] pyri di n-1-yl net hyl ) - N-{3-[ 6- ( 3-
pyrrolidin-{odmnmsteh4-t ol yl }- prop-1 E-enyl)-pyridin-2-yl]-ppopcBrsass } -
benzam de, N- Propyl - 4- (1H 2- et hyl i m dazo[ 4, 5-c] pyridin-1

-yl met hyl) - N-{3- [6 (3-

pyrrolidin-1-yl-1-{4-tolyl}-prop- 1E—enyl1)0 pyri di n-2- yI] prop 2E-enyl } -
benzam de,

O/ ey oA S SRR A TR S (3

WO 97/ 06167 rrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-
bCr) coel o1aa0”Y . yl-1-{4-tolyl}-prop yi)-py yil-p p-2E yi}
N- Cycl opr opy! - bepzamidenet hyl i ni dazo[ 4, 5-c] pyri di n- 1-yl met hyl ) - N-{ 3- [ 6- ( 3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1lE-enyl)-pyridin-2-yl]-prop-2E-enyl}-
benzam de,

(R, S) - 4- ( 1H 2- (BiSiyd-( thi-2-Methylimpidaze{4. Swilpyridin i ndmethypenzeir acid 8d643f 6- ( 3-
pyrrolidin-1- ylpyﬂrbﬁdﬁnlﬂw J4-RIRpidE-$ BYenylPpricin-2:yi]bit-BEVEN-B5yi Sditer; V|

ester,
N-Q/clohexyl 4- (1H—2 met hyl i m dazo[ 4, 5-c] pyridin-1-ylmethyl)-N{3-[6-(3-

Elyg rolidi ” 1- nggéﬁnax,ﬁm -OHRB RSy limiae[4: B-ciyHdin Aty NYal [elEoP - 2E- en
N- 4- Tetr ahydr opyrrel@h-%ylﬂ{#—p-cmonphenylwmad Ean}]l)apymdihf24-§t|]-prop-2E-enyl}-
yl met hyl ) - N_{BbF % lc@/rrol idin-1-yl-1-{4-tolyl}-prop-1 E-enyl)-pyridin-2-
yl]- prop- 2E- eny ﬁ enzam de,
N-4-Tetrahydropyranyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-
yimethyl)-N-{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1 E-enyl)~pyr|dm-2-
yl]-prop-ZE-enyl}-benzamide,

N-Butyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-(3-pyrrolidin-
1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi}-prop-2E-enyl}-benzamide,

N-Pentyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethy!)-N-{3-{6-(3-

pyrrolidin-1-yl- 1-{4-toly|}-prop-1E-enyl)-pyrldin-z-yl]-prop-2E-enyI}-
benzamide,

N-Nonyi-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(S-pyrrolidin="-
1-yl-1:{4-tclyl}-prop-1E-enyl)-pyridin-2-y{}-prop-2E-enyl}-benzamide,

N-Hexyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-pyrrolidin-
1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-y{]-prop-2E-enyl}-benzamide,

N-Methyl-4-{1H-2-methylimidazo{4,5-¢c]pyridin-1-yl)-N-{3-[6-(3-pyrrolidin-1 -yl-
1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-benzamide,

(R,S)-4-(1H-2-Methylimidazo[4,5-c]pyridin-1-ylmethyl)benzeic-acid (E)-1-{6-(3~ - -
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N-Butyl -4-(1H 2-met hyl i m dazo[ 4, 5-c] pyridin-1-yl nmethyl)-N-{3-[6-(3-pyrrolid )
I n- . '
1-yl-1-{4-tolyl }-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl }-benzan de,
N- Pentyl - 4- (1H 2- et hyl i m dazo[ 4, 5-c] pyridin-1 -yl methyl)-N-{3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-

benzam de, wo97/06167 PCT/GB96/01849
N- Nonyl - 4- (1H 2- et hyi mi dazo[ 4, 5-c] pyridin-1-yl met hyl )-N-{3-[6-(3-pyrrolidi
n- 1-y-1-{4-tolyl)-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl }-benzam de,

N-Hexyl - 4- (1H 2- met hyl i m dazo[ 4, 5-c] pyri dHﬁ l1-ylmethyl )-N-{3-[6-(3-pyrrolid

i n-

1-yl-1-{4-tolyl}- - 1E- | ) - idin-2-yl]- - 2E- |1-b i de,

TR e e A e e U

yl - 1-[4-tolyl]-prop-1 E-enyl)-pyridin-2-yl]-prop-2E-enyl }-benzam de,

(R S)-4=(1H 2- Met Eyl i m dazo[ 4, 5-c] pyridin-1-yl met hyl ) benzoic acid

(E)-1-[6-(3 - N-Ethyl-N-{@&(3-pyrrefidin-1-yi-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yl}-prop-

PCT/ GB96/ 01849 - i

pyr ol i din-1 -y RorePb Bt 3 methylinyidazold S-cipyridip-Ly)-propylaliide, o 5 )

ester,

N-Ethyl -N-{3-[6 Rl ¥ adenfi et -1E- - 1] -

prop e N EyReeR SIS o avivalidl Byt L3R Of: ke ARLeAPP LG 0 L

N- Cycl ohexyl - N- [pBep-@Ecenyl)4+{tHi2tmethylinhidaz6[4,5-c)pyridingt-y))-butylamide

E-enyl)-pyridin-2-yl]- -

prop- 2E-enyl ) -4- (1H 2- met hyl i m dazo[ 4, 5-c] pyri di n-1-yl)-butyl am de

N- Cycl ohexy! - 3- N-Qyclohéxyli3-fldemed-{ yHi 2siriahylimid azof# Byclpylfidindt-yinrethily-N- {3V { 3-

L6- (3 pyrr o419 Tetapyrroiidin-1-H- 144100 Ao R ¥hy-Bfidif 2y fplop-2B &R = "Y'}
----- benzamide,

N-Cyclohexy!-3-methoxy-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-
{3-[6-(3-pyrrolidin-1-yi-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-
benzamide, _

and their salts, hydrates and solvates.

Compounds of the invention of general formula (ll) may be prepared by standard
techniques of organic synthesis.

Route 1
Compounds of the invention in which X represents -O- may be prepared by

esterification of an acid of formula (iit) with an alcoho! of formula (IV);

R3
R? s

. N | D
U=
LU .

A OH

. . (V)



N- Cycl ohexyl - 3- met hoxy- 4- (1H 2- met hyl i m dazo[ 4, 5-c] pyridi n-1-yl met hyl)- N
{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-en
yl}- benzam de, and their salts, hydrates and sol vates. Conpounds
of the Invention of general formula (I1) may be prepared by standard

t echni ques ofvoar@érey C synt hesi s. Route 1 Conpounds of thepcivenose1ssp i n
which X represents -O may be prepared by esterification of an acid of
formula (111) with an al cohol of formula (I1V);

[err] . WO 97/ 06167 12
PCT/ GB96/ 01849 . 12 wherein L,
A R2, B,

D, E d defined in f |
(11): The Ys&xs&mh 84l Eéép]%s[- %é%eﬁ?aﬁ%ré{r% agrrﬁ'gﬁg;*éggfﬁlegs@r(lﬂg Eger ggd?i ni de

condens| N0 e3@icatioifhaf bel PoroiniBd Tl e AoRdi e &Fa’ba%flod%iaé c&ﬁé?%ﬁr#g %%/éei-g

Al ternatively, an activated derivative o acid 1) may

for the essueh asdd)-BdimethydaminopropyldNiathyircashodiinide. fiematively, amhactivated
ter. Rayt: f i ' ' ' X .

PR er r] ) Qelitiog o TG ST may o dRABYO for e Utefiicgtions BUEH 881 poid,;

an am ne othioddendr peptafluorophenyl ester. [err]

Route 2
Compounds of the invention in which X represents -N(R1)- may be prepared by

amidation of an acid of formula (lil) with an amine of formula (V);

R3

wherein R1, R2, B, W, D, E, R3, R4 and RS are as defined in formula (ll). The amidation
may be performed in the presence of a carbodiimide condensing agent such as (N)-
3-dimethylaminopropyl-N'-ethyl-carbodiimide or using an activated derivative of the
acid (T1l) as for the esterification. The reaction may be facilitated by the addition of for
_eXample 1-hydroxybenzotriazole or 1-hydroxy-7-azabenzotriazole.

Route 3

Compounds of the invention in which D and E taken 'together represent -C=C- may
be prepared by the reaction between a ketone of formula (VI) and a Wittig reagent
formed by the treatment of a phosphonium salt of formula (Vi) with a strong base
such as n-butyllithium;
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wherein R err], Rerr], B W D, E, Rerr], Rerr] and R err] are as
defined in fornmula (11). The am dation may be perforned in the presence of
‘a carbodiimde condensing agent such as (N)-

3-di net hyl am nopr opyl - N - et hyl - carbodi i m de or using an activated
derivative of the acid (l111) as for the esterification. The reaction may be
facilitated WQIAA6nddi tion of for exanpl e 1-hydroxybenzot rRGI/GBS/0t849

1- hydr oxy- 7-azabenzot ri azol e. Rout e 3 Conpounds of the invention in which
D and E taken together represent -C=C- may be prepared by the reaction
between-a ketone of formula (VI) and a W{4ig reagent formed by the
treatment of a phosphoniumsalt of formula (VIl1) with a strong base such as
n-butyl lithium WO 97/ 06167

PCT/'GB96/ 01849 N# N : 13 [err

wherein L, A erri andgR[ err] are fefined in

forrula (11). Th ) A h the presen of a
sui tabl e sol vent such gs tpl uene.
in which B represents anaAal REAYISBST “arky?

Conpounds of the invention
T Of0up may be.N8gepared by the
pal 1 adi um cat al ysed cross coupling reactin between a hal R ?
(M'11) and an unsaturated conpound of formula (IX);

de 8t formula

vy (Vi)

wherein L, A, R2, B, X, W, R3. R4 and RS are as defined in formula (ll). This reaction
may be performed in the presence of a suitable solvent such as toluene.

Routed4 .
Compounds of the invention in which B represents an alkenyl or alkynyl group may
. be prepared by the palladium catalysed cross coupling reaction between'_ a halide of
. fonnulé.(VIll).and. an.unsaturatedbompound of formula.(IX);

R3

(Vi (IX)
wherein L, A, R2, X, W, D, E, R3, R4 and RS5 are as defined in formula (ll) and “halo” is
prefferably iodo or bromo. Preferred catalysts are palladium(l) catalysts such as
Pd(OAc),, Pd(OAc)o/PPhs etc. The coupling reaction may be carried out in a suitable
solvent such as DMF or dimethoxyethane and at elevated temperatures of about 80-
1600C.

ute



[err] wherein L, A Rerr], XX, W D,  E Rerr], Rerr] and
Rlerr] are as defined in formula (I1) and "halo" is preferably iodo or
bronmpo. Preferred catal ysts are palladium(ll) catal ysts such as
Pd(QAc)[err], Pd(QAc)[err]/PPh[err] etc. The coupling reaction may be
carried out wow/esiart abl e sol vent such as DVF or di net hoxPETIGE OS2 at
el evated tenperatures of about 80- 160[err] C Route 5 WO
97/ 06167 :

~PCT/ GB96/ 01849 14
~Conpounds of the invention of fornula (II) may al so be prepared by a

Beetic aci BPRUALS HL 0By oo or Puf T el ABS B8 prépared ey a Brdcsks | /'

wherein L, domptising eeactionf awliamind-compeund of fdremuld (XnwitR[aeetit asidores
described in fornula Thi s reaction is anal ogous to that described

previ ousl y qﬂWﬁ‘@%@éﬂS

0
wherein L, A, X, R2, B, W, D, E, R3, R4 and RS are as described in formula (If). This
reaction is analogous to that described previously in WO-A-92/03423.

The starllng carboxylic acids of formula (lif) may be prepared by elther acid or base
.- hydrolysis of the-corresponding- esters-of -formula-(Xl)- to*prowde'an"acxd or base salt"
respectively; '

N | N\>—cn3

x N o
LA/[LOR"

)

wherein L and A are as defined in formqia (1) and R7 is C4-Cg alkyl or benzyl. Esters

of formula (XI) may be prepared as described in the literature eg WO-A-83/16075
(British Biotechnology), WO-A-90/11280 (Pfizer) and WO-A-92/14734 (Pfizer).

The alcohols of formula (IV) may be prepared by the reduction of esters of formula
(X1l) in the presence of a reducing agent such as diisobutylaluminium hydride;



The starting carboxylic acids of formula (111) may be prepared by either
aci d-or base hydrolysis of the corresponding esters of fornmula (XlI) to
provi de an acid or base salt respectively;

[err] wherein L and A are as defined in fornula (1)) and Rlerr] is
Clerr]-Cferr] alkyl or benzyl. Esters of formula (XI) may be prepared as
descri bed i n wWo@IbéIsEr ature eg WO A- 93/ 16075 (British Bi otEcheBIsHTZLY

WO A-90/ 11280 (Pfizer) and WO A-92/ 14734 (Pfizer). The al cohol s of
formula (1V) may be prepared by the reduction of esters of.formula (X11)
in the presence of a redu0| ng agent such a.psdl [ sobutyl al um ni um hydri de;
WO 97/ 06167

PCT/ GB96/ 01849 15

[err] wherein B, W D, E, R er #Aid R err] are as defined
in formula (11) and R[err] IS as defllned fob la (XI). Esters of
formula (XI'l) may be prepared usi ng-royEes el ggous to those described in

R TRS o)

wherein B, W, D, E, R3, R4 and RS are as defined in formula (i) and R7 is as defined

for formula (XI). Esters of formula (XII) may be prepared using routes analogous to
those described in the literature eg EP-085959-A2 (Welicome).

The amines of formula (V) may be preparéd by the oxidation of alcohols of formula
(IV) to aldehydes or ketones of formula (XHll) with an oxidizing agent, such as
. manganese dioxidg, followed by reductive amination with an amine of formula (XIV); _ '

RB

N g

LeeZ

(i) Xv)

wherein R1, R2, B, W, D, E, R3, R4 and RS are as defined for formula (ll). The reductive
amination may be facilitated by a reducing agent such as sodium borohydride in a
suitable solvent, such as methanol or in the pres'ence of a palladium catalyst under
an atmosphere of hydrogen.

As mentioned above, the invention makes available a class of compounds having a
desirable balance of Hy and PAF antagonist activity.



The am.nes of fornula (V) may be prepared by the oxidation of al c_oh_o'l_s of
formula (1V) to al dehydes or ketones of—fornula (XI11) with an oxidizing
agent, such as nanganesemglsgggmiagBeetn% 1aCV\éad by reductive amnation with an

am ne of fornmula (XIV) d A er]r dof wherein
Rzerr], R er wo sfsiéd D Hulmllﬂliimn:n err] are as defgd6ep k840
forrrula (I'1). The reducti y be facilitated by a recﬁﬁ@l ng

agent such as sodi um borohydride in a suitable solvent, such as nethanol or
in the presence of a palladiumcatal yst under an at rmsphere of hydrogen.

As mentioned above, the invention nakes a | abl e a class of conpounds
haV| ng a desirabl e, balance of H er and PAF ant agoni st activity. .
° Acco?‘HF?F&FQQYW%MPﬁ%?SE&%e s Invantion GORGAMSN concer ns: (i) a

rret hod of nanagenent (by which is neant treatment or prophylaxis) of
di seases or conditions nediated by histam ne and/or PAF in mammals, in
particul ar (Tha methad of mansgement (by whichnismeant tmnnansorepmpgylams) biediseases

ohar rmoeut | Safions mBaled BYRMAMIRS bl PAR jhnairls. n bakieu R, 0 2

defined wi thumasgeahlchdnéibodldomqrisle; a‘dnmmsm'mgrtoithamammavtah Eeffea?we/artnount
s pean r eat nent .or

o ophy ! axi ot & potioBlnY asudned WIEREE 1o BinUR' (i abdud 57 B piariia-Btiauy.

and acceptable salt thereof; and

(i) a compound as defined with respect to formula (Il) for use in human or veterinary
medicine, particularly in the management {by which is meant treatment or
prophylaxis) of diseases or conditions mediated by histamine and/or PAF; and

(iii) the use of a compound as defined with respect to formuta (1) in the preparation of
an agent for the management (by which is meant treatment or prophylaxis) of
diseases or conditions mediated by histamine and/or PAF.

Diseases or conditions mediated by histamine and/or PAF, but which probably
include contributions from both agents, include hypotension, thrombocytopenia,
bronchoconstriction, circulatory shock, increased vascular permeability
(oedema/erythema), allergic rhinitis, sinusitis, asthma, dermatitis, psoriasis, urticaria,
anaphylactic shock, conjunctivitis, pruritis, inflammatory bowel disease and colitis.

According to a further aspect of the invention there is provided a pharmaceutical or
veterinary formulation comprising a compound of general formula (1) and a
pharmaceutically and/or veterinarily acceptable carrier. One or more compounds of
general formula (I1) may be present in association with one or more non-toxic
pharmaceutically and/or veterinarily acceptable carriers and/or diluents and/or
adjuvants and if desired other active ingredients. The pharmaceutical compositions
containing compounds of general formula (ll) may be in a form suitable for oral use,
for example, as tablets, troches, lozenges, aqueous or oily suspensions, dispersible
powders or granules, emulsions, hard or soft capsules, or syrups or elixirs.



R TR

Pl

(1) the use of a conpound as defined with respect to fornula (Il) in the
preparation of an agent for the managenent (by which is neant treatnent
or prophyl axi s) of di seases or conditions nediated by histam ne and/ or
PAF. Di seases or conditions nediated by histam ne and/ or PAF, but which
pr.obably include contributions fromboth agents, include hypotension,

t hr onbocyt opeW® &7/066Tnchoconstri ction, circul atory shock, i IROTGESGA1849
vascul ar perneability (oedenma/erythemn), allergic rhinitis, sinusitis,
asthma, dermatitis, psoriasis. urticaria, anaphylactic shock,

conjunctivitis, pruritis, inflamatory bowg! disease and colitis.

According to a further aspect of the invention there is provided a

phar maceu I%bnﬁgsltmﬁ%ﬂeﬁaédféﬁrﬁph%hgil}E&g’gétﬂea??@ngﬁﬁrgﬂgggep a@[ath%‘a“era

forrru'la(ll}(an a_pharmaceutical |y and/or . CH e carrier.
One or nor e KESWR H&a‘&‘mgt@ﬁé?ﬂPUf?@PﬁIPEPQQWaWW@@Omm&nUS iamdzssehci at i on
wth one or i | I ' fad | t ahl e
carfiore andyapesiiphs hidy conkiil of 1 thofePacentd QHleBipd R e Bloe oeigie St
i ngr edi ent sSWeatenigagrris. Aiaveuring ageots, colowsingagentshand prasepdng dgents in
eneral for I : | ' ral fo | e,
oc b et o O 6 prdvif bhdfiacbubicafl lebht 88 Baleiini8 bionstifions. o fabef
powders or gertain e adtivalingredient imadmixtureoivith capsakie phanmacsutically atceptable
elixirs. selpients WhicR &8 ditdble for the manufacture of tablets. These, §xcipispiSBRY | ons

PCT/ GB96/ 018 .
i nt ended f obe ferexampleningrtisiiugntepsuchias caloiun cgrionate; sodiehh oarbonats) lddosd)e

t f th f ti,cal i ti .and h
oo 1 ongAH BitsHiang br, 8OBHAT 6asiik, FRERRRNG 2t Risieorling aasprs, for
consi sting exammplegtemi stgrchgonalginié aeidp binidiry agsrits Sfor egample Slﬂléohgggfaﬁn%?d
el egant_ an

preserving agents i rrder to provi de pharnaceuticall . C

pal at abl e p?%rféﬂ’aﬁq‘ﬁH&'céﬁ'gl ts, ok %ﬁ"&ﬁé"‘aﬂ‘ﬂ?ﬁmi ate, stearicracidiar taler e
W t h non- t oXhe tabiets MaEbé unobddted I 6 MAlyDLESdtEd BY khoWAitEEhMGGest daik) ©
for the rranitﬂi%a?ture of These excipients nmay be for exanple, 1hert

tablets. . ) e )
di l uents, stEhiegration EPG@BE%‘TPHSHJ‘E the gastreintastinaldract and thereby drovide & um
phosphat e osustaifiedactitiPopéed Ringdf peHbA! FBE eRAMPIY, i M HBRY MateREFslich ad O
exampl e, corn starch, or alginic acid; binding agents, fof exanple starch,
gel atin or H¥cRYEMonpsterale oF ghicary! sistaarate may hecemployedagnesi um st earat e,
stearic acid or talc. The tablets may be uncoated or they may be coated by
known techniques to delay disintegration and absorption in the
gast r oi nt estemHlationsdor aral usasnai alsprhe presented as hard gelatin capsules wherein

the active ingredient is mixed with an inert solid diluent, for example, calcium

carbonate, calcium phosphate or kaolin, or as soft gelatin capsules wherein the

active ingredient is mixed with water or an oil medium, for example peanut oll, liquid
' ;;araffin', or olive ail.

Aqueous suspensions contain the active materials in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are
suspending agents, for example sodium carboxymethyicellulose, methyicellulose,
hydroxypropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum
tragacanth and gum acacia; dispersing or wetting agents may be a naturally-
occuring phosphatide, for example lecithin, or condensation products of an alkylene
oxide with fatty acids for example polyoxyethylene stearate, or condensation
products of ethylene oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with
partial esters derived from fatty acids and a hexitol such as polyoxyethylene sorbitol
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sust ai ned acton over .a | onger period. For exanple, a time-delay materi al
such as glyceryl nonostearate or glyceryl distearate nmay be enpl oyed.

Forrmul ations for oral use nmay al so be presented as hard gel atin capsul es
wherein the active ingredient is mxed with an inert solid diluent, for
exanpl e, cal glogWpéeds bonate, cal ci um phosphate or kaolin, orpepcBeééisgel atin
capsul es wherein the active ingredient is mxed wth water or an oil

medi um for exanple peanut oil, liquid paraffin, or olive oil. Aqueous
suspensi.ons contain the active materials J’g adm xture with excipients '
suitable for the manufacture of agueous suSpensions. Such excipients are
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agents may be a naturally- occuring phosphatide, for, exanple |lecithin, or
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| ong chain’aliphatic alcohol’s, for exanple heptadecaet hyl eneoxycetanol, or
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pol yet hyl ene™s n non eat e. ] ueous suspensions Tay al so contain
one or nor evegetable ol fov example arachispoik ove pil, sesame pil opgeconut oil, orin a '
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agents, an ning agents, as sucrose or sacchar ™.
O 1y suspersgent,Jormeyarnplef veswax, berd paraifip on déetybalkcbhola Sweeteningragentsisisch n

t abl L, f I ' ' bl s t
o 1 9or 2 2 tone 8l roify Wiy, SHETRVRuMhe paputeiial bbinsBERRT brdlide AinaflEBRL
contain a tdracprepangionse Thesé compositions rhay bepresdraed bp dhe bbiditionof aatanti-
al cohol . Sweet eni ngh%gents such, as those set forth above, and flavouring

35e8MIGBCKE- pal at abl e oral preparations. These o
conpositions ‘may be preserved by the addition of an anti- oxidant such as

ascorbi c ac[gigbersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water provide the active ingredient in admixture with a
dispersing or wetting agent, suspending agent and one or more preservatives.
Suitable dispersing or wetting agents and éuspending agents are exemplified by
thoée already mentioned above. Additional excipients, for example sweetening,
ftavouring and colouring agents, may also be present.

Pharmaceutical compositions of the invention may also be in the form of oil-in-water
emuisions. The oily phase may be a vegetable oil, for example olive oil or arachis
oil, or a mineral oil, for example liquid paraffin or mixtures of these. Suitable
emulsifying agents may be naturally-occurring gums, for example gum acacia or gum
tragacanth, naturally-occurring phosphatides, for example soy bean, lecithin, and
esters or partial esters derived frorﬁ fatty acids and hexitol anhydrides, for example
sorbitan monooleate, and condensation products of the said partial esters with
ethylene oxide, for example polyoxyethylene sorbitan monooleate. The emulsions
may also contain sweetening and flavouring agents.



Di spersi bl e powders and granul es suitable for preparation of an agueous
suspension by the addition of water provide the active ingredient in

adm xture with a dispersing or wetting agent, suspendi ng agent and one or
nore preservatives. Suitable dispersing or wetting agents and suspendi ng
agents are exenplified by those already nmenti oned above. Additional

exci pi ents, wonresienpl e sweet eni ng, flavouring and col ouri IPETACESEDE4S MRY

al so be present. Phar maceuti cal conpositions of the invention may al so be
in the formof oil-in-water enul sions. The oily phase may be a vegetabl e
oil, for exanple olive oil or arachis oilyg or a mneral oil, for exanple

liquid paraffin or m xtures of these. Suitable enulsifying agents nay be

natural |l y- ' '

nat ur al 1. Sl B8 Bk mal e foHAURAG W dfeBtering Badhts tor BRI Uyeerol,
esters or [paopylene glycel, sombitol oresuidrosen Sath wmmldbmnﬂamalsbtmdntainhydr i des,
part1 a6 EETRIGHTS oA A Vo BRE SR STl ey TpPanencasditeat
nonool eat e cofipdsitions shaybe irathecform afanstaiiie injectibienaquecusd of bivegindueg
agents. \\O 9%.06167 . be f lated di h .
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el i xirs nayhdse sultabld dispersing br wettirigeaderts a0¢ Busperidiig agentsvhich Y1a9é ®een
propyl ene gl ycol, .sor-bi tglhgor sugrose. . Such formul ati ons may  al sg@cont ain a
Genul cont , TaeTIoBeg APaVR, JharRiefle J0isETable PeamaraionduRY AlFo Aistele fpjectable
phar maceut isgRitioh GTRUSpeN<IO® inAiohokid pgerenthlly Bt&dptablé idRhéenteor sUlast Aok e
aqueous or ol eagi nous suspensi on. This suspension may be forpul at ed
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i nj ectabl e Plr eparation"may al s e a sterile injectable solution or

suspensi on chieride folutiony o asiditions starie.dixed wils igre convantienalyy emplayedias a or
exanpl e as saneat HF#&BbénBin?-rﬁeQMhﬁ“Foﬂtrﬁg pu@waang%&m. R Gy tRNi Cl es and
solvents that nmay be enpl 6yed are water, Ringer'S solution and’isotonic
sodi um chl eémpleyasbingluding syintheticononener diglynerides. in addition, fetty asids such as

conventi onakl: @qﬁ,ﬂy ing medium For this
pur pose an%‘%ﬁgg | xg @ﬁp@r@%%@ﬂé%%?g@eg | ﬁgl udi ng synthetic nono-or
diglycerides. In addition, fatty acids such as oleic acid find use in the
prepar ati ory.Qf . ini . ’ ' J.he iy iqn. npy al so be |
D i ot or U GohereE Y Bis invenfilh, FRORALTBE Bmili8Brod iRk BN BBY 050 "F e
drug. These&uppositesies iforectah adininistration of the drug. These compositions can be

prepared by mixing the drug with a suitable non-irritating excipient which is solid at

ordinary temperatures but liquid at the rectal temperature and will therefore melt in

the rectum to release the drug. Such materials are cocoa butter and polyethylene

glycols.

For topical application to the skin compounds of the invention may be made up into a
cream, ointment, jelly, solution or suspension etc. Cream or ointment formulations
that may be used for the drug are conventional formulations well known in the art, for
example, as described in standard text books of pharmaceutics such as the British
Pharmacopoeia.

For topical applications to the eye, compounds of the invention may be made up into
a solution or suspension in a suitable sterile aqueous or non-aqueous vehicle.
Additives, for instance buffers, preservatives including bactericidal and fungicidal
agents, such as phenyl mercuric acetate or nitrate, benzalkonium chioride or



prepared by m xing the drug wwth a suitable non-irritating excipient which
Is. solid at. ordinary tenperatures but liquid at the rectal tenperature and
will therefore nelt in the rectumto release the drug. Such materials are
cocoa butter and pol yet hyl ene gl ycol s. For topical application to the
ski n conpounggo Musidye 1 Nvention may be made up into a creampciiddodiRitie
jelly, solution or suspension etc.: Creamor ointnment fornul ations that my
be used for the drug are conventional formulations well known in the art,
for exanple, as described in standard texipgbooks of pharmaceutics such as
the British Pharnmacopoei a. For topical applications to the eye, conpounds

of the inve e bl e
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preservatives |nclud|ng bactericidal and fungicidal agents, such as phenyl
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chl or ohexi dTRe drag depéndilig OntBeAERilS aht Tondéentrationisdid, 4R eftRér B SO be
i ncl uded. Conpounds of the invention may, be adm njstered parenterally in

a sterile nﬁ'dﬁRﬂﬂde?H’é disspiveddpdhaiveicls +Advantageouslyaadiuvamissichas alpdaked,
can either BRa&sthéw)preseivatiliesatd baflefiy hfénts YahBedisdsived irpgRoksHidle.

adj uvants such as a local anaesthetic, preservative and buffering agents

can be dissolved in the vehicle. Oorrpounds of the invention may be used
for the ”eébﬁﬁﬁ.meé of i h@érﬁidrﬁﬁﬁ 5éus%3fopﬁ1é1ﬁ§§theﬂf oplﬁ%%éplratog tract by
adm ni stration of, for exanple, osol s or sprays which can di spérs

phar macol oghasal asbureal adtglnwiaunn qf.rfor axampleniaerosalspersprayswhiah o;amdrrspenseof
drops of a fl ddrifacBio gr?dtéﬁaaib% fﬁgﬁd’&ﬁrnﬁ‘iﬁé’\%ﬁ@ia gﬂ?&ﬁb#:b‘%ﬂérf]éé\‘:ﬁaﬁ drops

powder - di spersing propéerti es usu contain, In a c
i ngr edi ent , oka isolytiod gqrrstspension. \Rl’lanmacbtﬂlldal ngnposntlons)mlth\/povmndlwemgt ure

and, if des
aurt act ant sP SRSy YA AR Sonbity In Aot ol acklo e, 8 iud brabbught e
phar macol oga beilingquintdelony recindempesatiire and,uf desnrezb adhincts, isochagiliquithort o
this, a sui ). o qgﬂ[ . neﬁﬁﬁﬁﬁr . | L I
sol vent and#(g*ra 'gor‘s)[ogﬁﬂjlf %@?".'“ﬁ ns Jecgi(ﬁtg% h%edﬂlt"’ %{B‘Sr I"ant, gé%‘?ﬂfggﬁoéhfongan
al so be useid, whichitiké pharmacological active ingredient is in solution contain, in addition to’ '
this, a suitable propellant, and furthermore, if necessary, an additional solvent and/or
a stabiliser. Instead of the propellant, compressed air can also be used, it being
possible for this to be produced as required by means of a suitable compression and
expansion device.

Dosage levels of the order of from about 0.1 mg to about 140 mg per kilogram of
body weight per day are useful in the treatment of the above-indicated conditions
(about 0.5 mg to about 7 g per patient per day). For example, inflammation may be
effectively treated by the administration of from about 0.01 to 50 mg of the compound
per kilogram of body weight per day (about 1.0 mg to about 3.5 g per patient per
day). The dosage employed for the topical administration will, of course, depend on
the size of the area being treated. For the eyes each dose will be typically in the
range from 0.1 to 10 mg of the drug.

The amount of active ingredient 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. For example, a formulation intended for the oral
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possible for this to be produced as required by nmeans of a suitable
conpression and expansi on devi ce. Dosage | evels of the order of from
about 0.1 ng to about 140 ng per kil ogram of body wei ght per day are useful
in the treatnent of the above-indicated conditions (about 0.5 ng to about 7
0. per patient per day). For exanple, inflammuation may be effectively

treated by tWpadelshi stration of fromabout 0.01 to 50 ny dicridwesfygwound
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i nvention, but are not intended to limt tRe scope in any way
fol I owi ng fpdicular fiseass undesgojagiherapy. i n t he exanpl es: -

The following examples illustrate the invention, but are not intended to limit the scope
_in any way. The following abbreviations have been used in the examples:-

DCM - Dichloromethane

DMF - Dimethylformamide

HOAt - 1-Hydroxy-7-azabenzotriazole

DIBAL - Diisobutylaluminium hydride

EDC - N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride
DMAP - N,N-Dimethylaminopyridine | ) |
HCI - Hydrochloric acid

Anhydrous magnesium sulphate and sodium sulphate were used as drying agents.
Column chromatography was performed with flash grade silica gel. 1H-NMR and
13C-NMR were recorded either on a Bruker AC-250 spectrometer at 250 MHz and

62.5 MHz respectively or on a Bruker AMX-500 spectrometer at S00MHz and 125.72
MHz respectively. CDClg or d4-methanol (MeOD) were used as a solvent and

internal reference and spectra are reported as 5 ppm from TMS.



DCM - Di chl or onet hane DVF - Di et hyl f or mam de HOAt -

1- Hydr oxy- 7- azabenzotri azol e DI BAL - Diisobutylal um ni um hydride

EDC - N-(3-dinethyl ami nopropyl )-N -ethyl carbodiini de hydrochl ori de

DVAP - N, N-Di et hyl am nopyri di ne HCl - Hydrochloric acid  Anhydrous
magnesi um suvigjogiednd sodi um sul phate were used as dryi ng agesBsso188 um
chromat ography was perfornmed with flash grade silica gel. [err] H NWR and
13C-NWR were recorded either on a Bruker AC- 250 spectroneter. at 250 MHz and
62.5 MHz respectively or on a Bruker AMX- spectroneter at 500MHz and
125.72 Mz respectively. CDC[err] or d[err]|-methanol {MeOD) were used as a
sol vent andEi nternql reference and spectra are reported as [err] ppmfrom
TN. X3P 06167
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4-(Lh 2- Mot Byl R e et Y T b 28258 i3 (8- (3-pyrrolidin-1-yl-
3-[ 6- ( 3- pyr i athy}
1-{4-tol yl } 1qacphd)epropyi B-eRynpyridine2yAlpropsRE-Hnyt eylerest er .

[err]
NT Y N\..
g

(a) Methyl-(E)-3-(6-[3-pyrrolidin-1 -yl-{4-tolyl}-prop-1 E-enyl]-pyri_din-z-yl)-ab.rylate.

A éolution of (E)-3-(6-[3-pyrrolidin-1-yl-{4-tolyl}-prop-1E-enyi]-pyridin-2-yl)-acrylic
acid (2.04g, 5.9mmol) in methanol (50ml) was treated with concentrated HCI (10mi)
and stirred at room temperature for 6 days. The reaction was neutralised with a
saturated solution of sodium hydrogen carbonate and soilvent removed under
reduced pressure. DCM was added to the residue and inorganic solids removed by
filtration. 'Concentration of the filtrate under reduced pressure yielded methyl-(E)-3-

- (6-[3-pyrrolidin-1-yl-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-acrylate as a pink foam
(1.98g, 93%); 1H-NMR; & (CDClg), 7.70 (1H, d, J=15.7Hz), 7.57 (1H, t, J=7.7Hz), 7.30
(1H, t, J=7.6Hz), 7.25 (2H, d, J=8.3Hz), 7.17 (1H, d, J=7.2Hz), 7.10 (2H, dt, J=8.2,
1.8Hz), 6.96 (1H, d, J=15.6H2), 6.93 (1H, d, J=7.9Hz), 3.83 (3H, s), 3.65 (2H, bs), 2.85
(4H, bm), 2.41 (3H, s) and 2.04 (4H, bm).

(b) 3-(6-[3-Pyrrolidino-1-{4-tolyl}-prop-1 E-enyl]-pyridin-2-y|)-prop-2E-en-1 -ol.



(a) .

Met hyl - (E)-3-(6-[3-pyrrolidin-1-yl-{4-tolyl}-prop-1lE-enyl]-pyridin-2-yl)-ac
ryl ate. A solution of (E)-3-(6-[3-pyrrolidin-1-yl-{4-tolyl}-prop-1
E-enyl]-pyridin-2-yl)-acrylic.-acid (2.04g, 5.9mvl) in methanol (50m ) was
treated with concentrated HO (10m ) and stirred at roomtenperature for 6
days. The reagdbpssigras neutralised wth a saturated sol uti opcorGBseuigssm
hydr ogen car bonate and sol vent renoved under reduced pressure. DCM was
added to the residue and inorganic solids renoved by filtration.
Concentration of the filtrate under reduceggpressure yiel ded nethyl-(E)-3-
(6-[3-pyrrolidin-1-yl-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-acrylate as a
pink foam (1.98g, 93%. [err]HNWR, [err] (CDCl[err]), 7.70 (1H, d, J=1
5.7Hz), 7.57 (1 H t, J=7.7Hz), 7.30 (1H, t, J=7.6Hz), 7.25 SZH d,
J=8.3Hz), 7. A7sa(h;men of metiyl IzEt;i—(G <[3-pyrrolidin- 1dyl-{43elyl}mrog-1£|-e|)y J-pyritin-@4H, d,

J 15 gHz)l (Sﬁgcglgg]gd%e%} 1‘&%9 nﬁ ﬁTP@"hOa)nl) was Godiéd to TG afdtreated®
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PCT/ GRB96/ 018 lé%nonq ]155 7After stirring for 3 hours at -78'C more DIBAL was addeg(11ml,11mmol)
sol ut : fn of amd the re(aE)ueﬁa(lﬁflvémq)wamg:godoomlemben{adur&oIﬁdll}:wmg)a)to’tal rea;:tlon
E-enyl ] -pyridin a 1 ) WaS
ool od 15 - 78m8 ot 24 HousS P reBifiens e, lenghed W ARPrLOSh- g TERATGr: EhLEp
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e enyl ] pyr ﬁggr(f{k&cﬂ ORZ:16 (B L7 B92P08 {17 ) ?oﬁﬂ(zg% 93% .

J=7.8Hz), 7. 696 ﬁ"ﬁ %15 74, 50&“%)1ﬁ-69d1 Hj dﬂ*’#)lﬁﬁl"z)?s@ﬁ (I, Jr7.8Hz),

é 7J9?Z)8I—|z ;3 2@6(@14 dd!J=8G.1.2H7), 35PBH, d, G=PBHE}. H.04aH) AP 2748 |3H,&) B6hd 1 H

1.96 (4H, bs); 13C-NMR; & (CDCls), 155.8, 154.7, 146.6, 137.9, 136.9, 134.8, 133.8,
129.5, 129.4, 129.3, 129.1, 121.1, 120.8, 62.6, §3.0, 52.8, 29.6, 23.4, 23.4 and 21.2:

(c) 4-(1H-2-Methylimidazo[4,5-c]pyridin-1-yimethyl)benzoic acid 3-[6-(3-pyrrohdm -1-
* yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yljprop-2E-enyi ester.

A solution of 4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)}benzoic acid sodium
salt (310mg, 1.08mmol), 3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyi}-pyridin-2-yi)-
prop-2E-en-1-ol {300mg, O;QOmmol) and EDC (275mg, 1.44mmol) in DCM (10mi)
was treated with DMAP (5mg) and stirred at room temperature for 96 hours. The
solution was concentrated under reduced pressure and purified by column ..
chromatography on silica-gel. Product was eluted with 5% methanol/DCM. Product
containing fractions were combined and solvent removed to yield 4-(1H-2-
methylimidazo[4,5-c]pyridin-1-yimethyl)benzoic acid 3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-
prop-1E-enyl)-pyridin-2-yljprop-2E-enyl ester as a white foam (72mg, 15%). TH-NMR;
5 (CDCl3), 9.03 (1H, s), 8.37 (1H, d, J=5.5Hz), 8.08 (2H, d, J=8.4H2), 7.44 (1H, t,



4.36 (2H, dd, J=5.0, 1.4Hz), 3.58 (2H, d, J=7.2Hz), 3.04 (4H, bs), 2.36
(3H, s) and 1.96 (4H, bs); [err]CGNMR [err] (CDCl[err]), 155.8, 154.7,
146.6, 137.9, 136.9, 134.8, 133.8, 129.5, 129.4, 129.3, 129.1, 121.1,
120.8, 62.6, 53.0, 52.8, 29.6, 23.4, 23.4 and 21.2; (c)
4- (1H- 2- Met im0 smstazo[ 4, 5-c] pyridi n- 1-yl met hyl ) benzoi ¢ aci HCT/GB96/01849
3-[6-(3-pyrrolidin-1-

-1-{4-tolyl)-prop-1E-enyl)-pyridin-2-yl]prop-2E-enyl ester. A sol ution
of 4-(1H 2-methylim dazo[4, 5-c]pyridin-1-g4 methyl)}benzoic acid sodi um sal t
(310ng, 1.08nmmmol) .
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Product conkAi4H)93.8042H| 8\s=7\0HE), 206TO(4M; br 8)) . WL 1), 2a0w3nds)t@z¢/1 .8bd
4-(1 H 2- nethylimdazo[4, 5-c] pyr|d| n-1-yl meth enzoi c acid

3- [ 6- ( 3- pyAH) bk 13C-NMR1 S{(CDGIAYy 165.5, 1571 1635, 1534 142.2, 142.0, 140.3, 139.9,

rop- 1E- enyl - 2-yl it a 7 159
Pert] H o a7 dacel 1B Figh, 0.7, Y, 3045 18943208 Teb X By a0 e
(2H, d, J= 8:26'32)10476 656.4, 544, §3.9, 47.1, 23.4\) .8 ahd oD,

PCT/ G|396/01849 24 J=7.7THz),
7.21 (2H, d, J= 9Hz) 7.20-(1H, t; J=7.0Hz), 7.15 (1H, d, J=5.8Hz), 7,13
(2H, d, J= %,éﬁ(@ .10 (1H, d, J=9.0Hz), 7.07 (2H, d, J=8.0Hz), 7.01 (1H,
dt, J=15.5 Hz), 6.78 (1H, d, J=15.7Hz), 6.71 (1H, d, J=7.7Hz), 5.39
(2H, s), 5.03 (2H, d, J=1.4Hz), 3.30 (2H, d, J=7.0Hz), 2.67 (4H, br s),

2. 60 (3H, .

(CDCl [err] ?)' { {%ﬁ*@e“‘ﬁ? ‘%}m%g cky iiﬁgéﬁ%g@)&ehﬂék@%@%&%&g Yo s,
137.2, 136.1a{4-tobd)-propsti-epyly-nyadin-2-yliprapyteslers, 120.2, 127.8, 126.2, 121.3,
120.5, 1048 65.0, 54.4, 53.9, 471 23.4, 21.3 and 14. 0. Exarrple2

4- (1H 2- Met hyl i m dazol[ 4, 5-c] pyri di n- 1 yl met hyl ) benzoi ¢ acid

3-[6-(3- pyrrolldln 1-yl- 1-{4-toyl}-prop-1E-enyl)-pyridin-2-yl]propyl

ester.
-

J

(a) Methyl-3-(6-[3-pyrrolidin-1-yl-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-propanoate.

Sodium borohydride (629mg, 16.56mmol)_and.tellurium.{898mg,-7.04mmol) were - -
heated in degassed ethanol (30ml) under an inert atmosphere at 80°C for 1 hour.
The resuiting suspension was cooled to room temperature, treated with degassed



[err] (a)
Met hyl - 3-(6-[3-pyrrolidin-1-yl-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-propan
oat e. Sodi um bor ohydri de (629ngy, 16.56mml) and tellurium (898ny,
7.04mol ) were heated in degassed ethanol (30m ) under an inert atnosphere
at- 80[err]C for 1 hour. The resulting suspension was cooled to room

t enper at ure, woeabaer Wi t h degassed WO 97/ 06167 PCT/GB96/01849

PCT/ GB96/ 01849 25 ammoni um
chloride followed by a solution of nethyl-(E)-3-(6-[3-pyrrol.idin:1-yl-{4-
tolyl}-prop-1E-enyl]-pyridin-2-yl)-acryl at &g (1.0g, 2.76mml) in ethanol
(10m ). The reaction was stirred at roomterrperature for 18 hours under an

and thon' 11| RETORPTESe olER By SaEfen At mai-E E Epaldin-Fy fi

concent r at edtolyl}ipropcwq-mndmszl-w-a‘cﬁ/létedvmgazmenhnslpin gthanble(19a11). dTN&S
triturated wth DCM The conbi ned vvas{;ﬁggiewere iltered and sol vent

removed undefeactian (FeomJepergjure Hes. wnqeg andnet ampesrhere.1 -
yl -{4-tolyl }The @@aclﬁnewas bpdhed i the Airy btirréd mezrmtr@aaé tiierdfilftfed §RBUGH a pad

702;19& 1?”% ot ?é%&u"? t‘g\ezglgrgtee\tovg coﬁcsetn%ra?ted Lnr rr] reduced pnlegél;re to leavjae ;r:ur L) ’
sohd The solid was triturated with DCM (X3). The combined washings were filtered
and solvent removed under reduced pressure to yield methyl-(E)-3;(6-[3-pyrrolidin-1- '
yl-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-propanoate as a pink foam (1.084g,
contaminated with some ethyl ester). 1H-NMR; 8 (CDClg), 7.47 (1H, t, J=7.6Hz), 7.26
(2H, d, J=6.9Hz), 7.00 (4H, m), 6.72 (1H, d, J=7.2Hz), 3.78 (2H, d, J=6.8Hz), 3.70 (3H,
s), 3.30 (4H, bm), 3.18 (2H, t, J=8.2Hz), 2.88 (2H, t, J=7.2Hz), 2.45 (3H, s) and 2.14

~{4H, bm).

f'(i;)” (E)-3-(6-[3-Pyrrolidino-1-{4-tolyl}-prop-1-enyl-pyridin-2-yl)-propanol.

A solu?ion of methyl-(E)-3-(6-[3-pyi'rolidin-1-yl-{4-to|y|}-prop-1-enyl]-pyridin-z-yl)-
propanbate (206mg, 0.55mmol, mixture of methyl and ethyl esters) in THF (Sml) was
cooled to -78°C and treated under an inert atmosphere with DIBAL (1.65ml of 1.0M
sélution in toluene, 1.65mmol). The reaction was stirred for 4 hours at -78'C and
-allowed to warm to room temperature. The reaction was quenched with water (2ml)
and the product extracted into DCM (X3). The organic extracts were combined, dried
over magnesium sulphate, filtered and concentrated under reduced pressure to yield
(E)-3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1-enyl}-pyridin-2-yl}-propanol as a pale brown
gum (137mg, 74%). 1H-NMR; & (CDCls), 7.42 (1H, t, J=8.3Hz2), 7.20 (2H, d, J=7.8Hz2),
7.09 (2H, d, J=9.6Hz), 6.98 (2H, m), 6.73 (1H, d, J=7.6Hz), 3.70 (2H, t, J=7.3Hz), 3.18
(2H, d, J=6.9H2), 2.87 (2H, t, J=7.3Hz), 2.52 (4H, bm), 2.39 (3H, s), 2.00 (2H, m) and
1.77 (4H, bm).

(c) 4-(1H-2-Methylimidazo[4,5-c]pyridin-1-yimethyl)benzoic acid 3-[6-(3-pyrrolidin-1-
yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yljpropyl ester.

A solution of 4-(1 H-2-methylimidazé[4,5-c]pyridin-1-ylmethyl)}benzoic acid sodium
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, d, J=6.9Hz), 7.00 (4H, m), 6.72 (1H, d, J=7.2Hz), 3.78 (2H d,

(2H d,

J=6.8Hz), 3.70 (3H, s), 3.30 (4H, bm, 3.18 (2H, t, J=8.2Hz), 2.88 (2H, t,
J=7.2Hz), 2.45 (3H, s) and 2.14 (4H bm. (b)
(E)-3-(6-[3-Pyrrolidino-1-{4-tolyl}-prop-1-enyl]-pyridin-2-yl)-propanol.

A sol ution o0 9706167 PCT/GBY6/01849

methyl - (E)-3-(6-[3-pyrrolidin-1-yl-[4-tolyl]-prop-1-enyl]-pyridin-2-yl)-
propanoate (206mnmg, O0.55mml, m xture of nethyl and ethyl esters) in THF
(5mM) was cooled to -78[err]C and treatedgginder an inert atnosphere with

DIBAL (1.65m of 1.0Msolution in toluene, 1.65mmol).-The reaction was

ti d f 4y, Al o, LiayRfoli iR . Jhe....
feiazz'[ ?on 3/2153&[ﬂl q{?(esﬁé%e’?%rﬁﬁho&é?%}riaﬁgr? an.gai':'I ﬁ?{gfiggﬁcé Exﬁracsgﬁwﬁﬁaag@ﬁ/l
(X3). The drgpand (B41mg;tis02mmelcentNEidimathydaminaprophNesthyisarbodiinaide,

filtered : doiiy
(:E) - gf((%G_ ?gﬂ’gg&r)ro i aélﬁ%eq"‘#zeg%w Eﬁgﬁ%m’lﬁgm‘?a%&re%ﬁnﬂ'ﬁhyl) - propanol as
a pal e br owdimegthylgrbibiopyridiné ¥pmg) and]stirmsiirat roem témpaaturedor $6 hoursti 2Thda H, t,
J=8. 3Hz), 73

.20, (2H. .d =7.8 409 (2 N R 6.98 (2 6.
(10, . = FeBRYar Wbl yaf,pepiioned bRypén DN 413 akiflest oy Boarehates .
t, J=7.3Hz)solitidn2 THeordumic lsgeBWasvashat, with Bind, 2iriedrdverniagnesiunt 4tiphkr), .

671§ oy ot e GRS BB ol T R A
ester. A colimit ichrométographytbr? siliea‘gel elutig 2vifivi1 (% chethand/DSM. Product

P&?EG}BS%} 2)}f§e er?i'ng fraaccltigng %\(rje'rg Combined al\'llp sgIZI/eth rle?n70ved to yield 4-(1H:2; ; (551my

1. 52mol ), réthyfimidazioBs,Byolpyridinttndmbtiyfibenksit facid 864B-pymolidinet-yl-ti{a-t3lylH ) -
propanol (341mg, 1.02mml) and

N- ( 3- di Imet yoprtEnenybpyridiniR-yllaropyl estarasi a white fwr?mr(m\mgr??jfé).(wmm; 8 |
Siiroa ht Boiteh BBk, 85548 Fiiaat ek b e b Ha 138 (B "

parti ti onedibreypen. 18 PHeadSABHER 210 mﬁghwsms:ﬁamapal__ﬂsﬂej, té.éshg H, de

organi c | ayer. was washed with brine, dried over nesi um sul

Fitored ane7otiReRe7dBHsk A (3H ozl BT (@H, Snd=hAda SO, bur i 1| 6d
P oduct | cont ANl EBTaH, M), 27 S, SF 2.3 (S 35 24 (ork 1) 4 TIRCHIID, oG-

Product contail ni ng fractions were tonbi ne vent Tenov

4- (1H 2- MNMRL BHCOCTIS)| 465.8¢160.0 156.91153.6p148.1) 119,0140.3,c139.8, 139.7, 137.1,
3-[6-(3-pyrro|idin-l-%ll-l- 4-t0|§/|1- _
136.5, 135.1, 130.5, 130.5, 130.4, 129.6, 129.2, 126.1, 121.2, 119.8, 104.8, 64.8,

54.4, 53.8, 47.1, 34.6, 31.2, 28.0, 23.4, 21.2 and 14.0.
Example 3

N-Methyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-pyrrolidin-1-yi-
1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi}-prop-2E-enyl}-benzamide.

N7

-
KQ\H ®



prop- 1E-enyl ) -pyridi n-2-yl] propyl ester as a white foam (138ng, 23%.
[err]HHNMR, [err] (CDCl[err]), 9.00 (1H, s), 8.33 (1H, d, J=5.5Hz), 7.96
(2H, d, J=8.3Hz), 7.35 (1H, t, J=7.7Hz), 7.18 (2H, d, J=7.8Hz), 7.10 (6H,
m, 6.95 (1H, d J 7.6Hz), 6.64 (1H, d, J=7.7Hz), 5.37 (2H s), 4.36 (2H
t:;, J=6.5Hz), ng d, J=7.0Hz), 2.90 (2H, t, J=7.3Hz), 2.65 (4H m,
2.57 (3H, s)“’° 7’%‘6 s), 2.25 (2H, n) and 1.78 (4H, n); PCHGCBIGNEKS [err]
(CDCl[err]), 165.8, 160 0, 156.9, 153.5, 142.1, 141.9, 140.3, 139.8, 139.7,
137.1, 136.5, 135.1, 130.5,130.5, 130.4, 129.6, 129.2, 126..1, 121.2, 119.8,
104.8, 64.8, 54.4, 53.8, 47.1, 34.6, 31.22728.0, 23.4, 21.2 and 14.0.
Exanple 3

N- Met hyl - 4- (1H 2- et hyl i m dazo[ 4, 5-p] pyridin-1-yl methyl ) -N-{3-[6-(3-pyrroli

([jgpr]l yl- (é)%@%@%{ﬁﬁoﬂg{ tryylf-pn%\ﬁqg enyﬁ p%J!mFE-y -p?oEp_~ -er%al.benzam de.
PCT/ GB96/ 01849 - 27  (a)

i gg Lf i Eﬁrrﬁgéll%orr]wo-fl -é-(s-fs-p%rghd%og? {%-Itzélslr}]-pr p- [en%-r;)yndm- -yP -rp?gp-ZZE_-eerE?l
3-(6-[3- Pyrg 1'6bg’"2§9r£|4\ D&?ﬂhﬂdw@m%ﬂx&h Dértidiwise’ with mdHdness €n- 1-

ol (1.00g ) treate gortlonvmse W t™h nmanganese
di oxi de (4gd'°1$@§rf69) 46mn‘@l)r ek fegetion mixtuee wWas stifred vigarayslydepddioprs bqafoee

Concent r at ol aholk ol glies e e e ﬁ'*’?%‘*ﬁ%?“ﬁa?#&f"%‘ eddped

-{4-tolyl } pﬁegsu@BOewgld] %@rmmmr@mmqiﬂwylbemmh tenyl-pyridina2w!)-psop-8E-

(21700 2 obatas e 03 olsBapLob B s Eiio 'ty Qrodedodily iy
g 9J5E|Z§SHZ)7§?7 (?g! 17.11953-&51 5@(1# &’gv 5%(4§?%ﬁ|ﬁy=g®%1féﬁ(2ﬁ d

1.81-1. 77 (J+8.5Hy), 7.18-B)13 (2H, m),708 (2H, d, J=8.5Hz), 6.92 (1H, d, J=9. 5Hz) 3.27 (2H,

'Vgtng?/'} {3- (9 J%&Xi)@'d?éﬁ?(&ﬁﬂ%}%’by (3Hp£)%d]158??>97](4WH)d' n-2-yl)-prop-2E

(b) Methyl-{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yi)-prop-2E-enyl}-
amine.

A solution of 3-(6-[3-pyrrolidino-1-{4-to|yl}-prop—1E-enyl]—pyridin-z-yl)-prop-2E-enaI
(230mg, 0.69mmol) in DCM (10ml) was treated with magnesium sulphate (1.25g)

and methylamine (380! of a 2M solution in THF, 0.76mmol). The reaction was

-stirred in the absence of light for 18 hours, filtered and concentrated under reduced
pressure to provide the imine as a brown oil. The residue was resuspended in dry
methanol (10ml), cooled in an ice-salt bath and treated under an inert atmosphere

with sodium borohydride (30.6mg, 0.81mmol). The reaction was stirred for 2 hours
and solvent removed under reduced pressure. The residue was taken up in DCM

(10mi) and washed with brine. The organics were dried over magnesium sulphate,
filtered and concentrated to yield methyl-{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl}-
pyridin-2-yl)-prop-2E-enyl}-amine as a brown oil (208mg, 87%). 1H -NMR; & (CDCl3),
7.38 (1H, t, J=8.5Hz), 7.17-7.16 (3H, m), 7.09-7.04 (éH, m), 6.90 (1H, dt, J=186.0,
6.5Hz), 6.66 (1H, d, J=7.5Hz), 6.61 {1H, d, J=15.0Hz), 3.43 (2H, d, J=5.5Hz), 3.18
.—-(2H, d, J=7.5Hz),.2.54-2.49.(4H,.m), 2.47 ( 3H,.s), 2.38.(3H, s).and.1.77-1.73.(4H, m).



A sol ution of
3-{6-[3-pyrrolidino-1-{4-tolyl}-prop-1lE-enyl]-pyridin-2-yl)-prop-2E-enal
(230mg, 0.69mml) in DCM (10m ) was treated with nagnesi um sul phate (1.25Q)
and nethylamne (380[err]l of a 2Msolution in THF, 0.76mmol). The reaction
was stirred MOW6I&Ibsence of |ight for 18 hours, filtered ROT/GBESm8#t r at ed
under reduced pressure to provide the imne as a brown oil. The residue was
resuspended in dry methanol (10m ), cooled in an ice-salt bath and treated
under an inert atnosphere with sodi um bor &8dri de (30.6ng, 0.81 mmol). The
reaction was stirred for 2 hours and sol vent renmoved under reduced

pressure. Tie) Nedetiybk4w(adbl-2-atathylimidaro@(Bve]pyfidin} 1 -gintethpli-hb{B-(8-[3pharsiiine-The

glrg?gl ?f;t¥1\§|1~k4d{ozﬁj?%\be§/$%ﬂﬁﬁ%iwfgmg.feblyl& red an concent rat ed to
pyridin-2-yl)-prop-2E-enyl }-am ne as a brown 0|I(208ng 87°/<) [err] H NWVR,
TG, S0 1 Stllion, 61 Feshyitiasfispystaltiniort{4-py T pmpstErenyR RyrdimBryeprop.
J=15. 0HZ) SEdgnyiRainine (20BMm@ E.50midip 4-Ali-2Mmethyiimidazy idigdf. (4H M,
I%C?'IY G(ng / Sigﬁggégl?}lgenz&w acld |hydroch?§ndil_f‘a (ZU4mg, 0. sm:ﬁ?ﬁéégéz g,

i no- 1. {4 OB BA TOREL bRy iph dhodh: %Wvlrr@ﬁ@éné@%éﬁbiﬁpbw@ir A

sol ution of DMF (5ml) was stirred at room temperature for 96 houre Solvent was éemfye dr op-

nmet hyl -{3-(6-[.3-pyrrolidino-1-{4- ton }-prop-1E-enyl]-pyridin-
2E- enyl } - arMA & (&99 fed-PressyRe B t &f?ﬂdlﬂiﬂaﬁ'ﬂ@m bﬁmdPGNBanqbpne.dﬂ'hel

{5 o s ibonturi 3 S50k o OB L.
1. 20nmol ) i Fedyee mqurmlemera bcpvquaonﬂhepmmt was pudfied bylvolursn
Sol vent Waschm bﬂs?%rn é:ﬁ‘é&l %lﬂf\ﬁ&ﬂﬁ%@%ﬁ%%&h&ﬁ&'iﬂ‘ﬁ‘cﬂar%ﬂpgkgt[‘

bet ween DOM and bihe he orgahi cs over rnagnesi um
filtered an@@elﬂmﬁammsmermmbmedamesblmsemoeed to yleb:l/N-raethbeﬂﬂczim

i h7 101 oo MR LAE O A e N AR R0 i 1 BB TR ang

sol \r/]elnt r gn@n)élip!ﬂﬂ"?‘i?eﬂﬁmetqﬂyl}benrtahﬁde as a brovévn foam (lzzgmg, 6f°/ 41|-|. ' I
O D R O s B AL Rl it
(2z2m, AT o B 4 b B s St e G pot b, 7.os-

J=7.8Hz), 77-09 (8K rm).oﬁeo-.eés%(w m)rw(%s)mssmdgm(zw Débs),3.08 (ZRH, M),

37 oky. SRS 355 Gb 2ludh 28 v 551 e B8, o2 rscb?zéH

s) and 1. 7§(4H -bs);-13C-NMR; .3 (CDCl3),-157.6, 153.4, 153.1, 142.1, 142.0, 141.4, 140.3, 139.8, -

131.7, 129.7, 120.1, 127.7, 126.2, 121.2, 120.4, 104.8, 54.9, 54.2, 53.2, 47.0, 33.5,
23.5, 21.2 and 14.0.

Example 4

N-Cyclohexyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1 -yimethyl)-N-{3-[6-(3-pyrrolidin-
1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyl}-benzamide.



(4H, bs); [err]CGNWR, [err] (CDCl[err]),-157.6, 153.4, 153.1, 142.1, 142.0,
141A, 140.3, 139.8, 131.7, 129.7, 129.1, 127.7, 126.2, 121.2, 120.4,104.8,
54.9, 54.2, 53.2, 47.0, 33.5, 23.5,21.2 and 14.0. Exanpl e 4

N- Cycl ohexyl - 4- (1H 2- et hyl i m dazo[ 4, 5-c] pyri di n-1-yl net hyl ) - N-{3-[ 6- ( 3- pyr
relidin- 1

-yl -1-{4-t ol MOUWWAH- 1E- enyl ) - pyri di n- 2-yl ].- pr op- 2E- enyl } - (ROT/GHI6AIB49

WO 97/ 06167

PCT/ GB96/ 01849 29

[err] . (a) 29

Cycl ohexyl -{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1lE-enyl]-pyridin-2-yl)-pro
p- 2E- enyl }-am ne. A s Iut 1Non of '

3-(6-[3-pyrrolidino-1- rop 1E.enyl ] -pyridin-2-yl)-prop-2E-enal
(463ng, 1.34mmol) in was trg€qted with activated powdered 3A
nol ecul ar sieves (39) cy | ohexyl am (175[err]l, 1.53mmmol). The

reacti on was

(a) Cyclohe:gyI-{3-k_6-[3-pyrr’olidino-1-{4-toly!}-prop-1 E-enyl]-pyridin-z-yl)fprop-zE-
enyl}-amine. o

A solution of 3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-enal
(463mg, 1.34mmol) in DCM-(20ml) was treated with activated powdered 3A

molecular sieves '(3g) and cyclohexylamine (175ul, 1.53mmol). The reaction was

.stirred for 18 hours, filtered and concentrated under reduced pressure to provide the
imine as a broWri oil. The residue was resuspended in dry methanol (20ml), cooled
in an icé-salt bath and treated under an inert atmosphere with sodium borohydride
(62mg, 1.64mmol). The reaction was stirred for 2.5 hours and soilvent removed
under reduced pressure. ‘The residue was taken up in DCM {10ml) and washed with
brine. The organics were dried over magnesium sulphate, filtered and concentrated
to yield cyclohexyl-{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-
enyl}-amine as a brown oil (530mg, 92%). 1H -NMR; & (CDCl3), 7.40 (1H, t,
J=8.0Hz2), 7.22-7.17 (3H, m), 7.12-7.07 (3H, m), 6.92 (1H, dt, J=15.0, 6.0Hz), 6.68
(1H, d, J=8.0Hz), 6.62 (1H, d, J=16.0Hz), 3.49 (2H, dd, J=6.5, 0.5Hz), 3.18 (2H, d,
J=8.0Hz), 2.56-2.50 (5H, m), 2.40 (3H, s), 1.94 (2H, bd, J=13.0H2), 1.79-1.71 (6H, m),
1.66-1.60 (1H, m) and 1.33-1.06 (5H, m).
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stirred for 18 hours, filtered and concentrated under reduced pressure to
provide the imne as a brown oil. The residue was resuspended in dry

met hanol (20m ), cooled in an ice-salt bath and treated under an inert

at nosphere with sodi um borohydride (62ng, 1.64muvl). The reaction was
stirred for WGIMWSE’s and sol vent renoved under reduced preBEWGBI/OEBA

resi due was taken up in DCM (10m ) and washed with brine. The organics were
dri ed over magnesi um sul phate, filtered and concentrated to yield

cycl ohexyl - {3-(6-[3-pyrrolidino-1-{4-tolyl3eprop-1E-enyl]-pyridin-2-yl)-pro
p-2E- enyl}-amne as a brown oil (530nmg, 92% . [err]H -NWR [err]
(CDCli[err]), (bi NL@; ﬂdﬂex?M—iﬂS ZJHélhyhﬁua&ogt %]ﬁﬁlﬂm-lﬁylmétr%@ AQ%G([QH m,

6.92 (1H, dt
J=16. E)Hz) 3F’¥1@°|( PP-1d{1't°M£SPQP-bEﬁ%ﬂl-PY§ &’82'0!BFIPFOB-ZEJ ')lzaml%e 2.50

(5H, m, 2.40 (3H, s), 1.94 (2H, bd, J=13.0Hz), 1.79-1.71 (6H m,
1.66-1.60 (1H mnm)- and 1.33-1.06 éSH nm . WO 97/ 06167
PCT/ GB96/ 018Aolution of cyclohexyl-{3- 6-[3-pyrrolzdmo-1 -{4-tolyl}-prop-1E-envyl}- Ry;;dm-z-yl)-

yr ol L no AP Syt (BOGRGD Y BorioRid-Hl ity IR ol Rl

A sol ut i yimettiyl)}benzoic acid sodium salt (348mg, 1.20mmol), EDC (246mg, 1.81mmol)

cycl ohexy! - {hd Acef AP B b0 i B b AP Y )

H- 2- et hyl i nSolsent was rethpyed dnderlreducec pressiyd and the residus panittmcsbémmeen

Stirrou at rOuH hesBERE: T8 Fpes WS liod SRy HROnGELTT SATRIE. THRTEN Snklceo

pressur e andsdiventiremovee unaét rdmaeeﬁréssuwmem/haﬂdwhlfom Theprotigatwas
were dried over nesi um hate, filtered and solv % ved und

reduced presk{fified:by selumn rephy,pn sificargel glwting El?ﬂl!ﬂmiéﬂ um
chr omat ogr apmwn anduIcc aomalmng ﬂéet[tms\/w&:’é coPnbiféd and baneht refdveld! to Fpigld P&t

Cycl ohaxyl - ARSI B =20 Sy aR: T ISIB i PP yTERlnas)r o

li di 1- 4t s =etyl} d
2 brown foam ‘?!%’L f’”p‘meﬁﬁfgf?“h NG AT

8236 <(:| 1H d, (5555193»742)5 mwm,m{cwa)lsmazﬁﬂ. s)7836’('(|'2Fﬂ.Jd=53Hz] %ugxu-m, 19
H , Hz 7.16-7.10 1
6 a5 o, db e, By (bl Sp SehBHzb 7,16 (kb b Jng SHa 7. 1oy 1042 T PioBzH,

;lr) GagSZi 5(2) &&-6'7éﬂz)b?)10-@a§ rgﬁﬁééés s%&@mb%ﬁﬁmﬁ@)‘ﬂsﬁ@aé@% tSr%t'

153.5 -142. 65242% 9, HEQ"AZ)'  bg)s 2638/ F$ 11%‘27 70:(8h, bm)ob.66-1.53 (3H

129. 0. 127. 2,4 Bnd 1 520.08: (3|111t?m§’ 13&%/1% 5360%13)54571 sde, 7.5 100 AR5, _
140.3, 139.8, 136.5, 133.7, 130.7, 130.4, 129.7, 129.0, 127.2, 126.4, 120.4, 119.5,
'104.9, 54.8, 54.1, 47.1, 23.5, 21.2 and 14.0.

Example 5

4-(1H-2-Methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-(3-pyrrolidino-1-{4-tolyi}-
prop-1E-enyl)-pyridin-2-yi]-prop-2E-enyl}-benzamide.



Exanpl e 5 _
4- (1H 2- Met hyl i m dazo[ 4, 5-c] pyridin-1-ylnmethyl)-N{3-[6-(3-pyrrolidino-1-{4

-tolyl}- prop-1lE-enyl)-pyridin-2-yl]-prop-2E-enyl}-benzam de. W .
97/ 06167 ' ' PCT/ GB96/ 01849
31 [err] (a)

3-(6-[3-PyrrWOAKHO6K67 1- { 4-t ol y| } - prop- 1E-enyl | - pyri di n- 2- y| JPOIGRse/BE4EN- 1- V|
acet at e. Pyridine (110[err]l, 1.36mmopl) was added to a sol ution of

3-(6-[3-pyrrolidino-1-{4-tolyl}-
prop- 1E-enyl ] - pyri di n- 2-y) - pr op- 2E- en- 1- 0l 3{227ny, O. 68rrrm|) in DCM (3m)
under an inert atnmosphere. Acetyl chloride (72[err]l; 1.02nmml) was added

and the reaction tirged for 18 hours at roomtenperature. The reaction
m xture was partltTl:onE t ween DCM and brine. The organic |ayer was

separated, dried um sul phate, filtered and concentrated under

vacuumto | eave a brown pil. The product

{a) 3-(6-[3-Pyrrolidino-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-en-1-y! acetate.

Pyridine (110, 1.36mmol) was added to a solution of 3-(6-{3-pyrrolidino-1-{4-tolyi}-
prop-1E-enyl]-pyridin-2-yl)-prop-2E-en-1-ol (227mg, 0.68mmol) in DCM (3mi) under
an inert atmosphere. Acetyl chloride (72ul, 1.02mmol) was added and the reaction

stirred for 18 hours at room temperature. The reaction mixture was partitioned

- between DCM and brine. The organic layer was separated, dried over sodium
sulphate, filtered and concentrated under vacuum to leave a brown oil. The product
was purified by column chromatography on silica gel eluting with 5% methanol/DCM.
Product containing fractions were combined and solvent removed to yield 3-(6-[3-
pyrrolidino-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-en-1-yl acetate as a brown
gum (184mg, 73%). 1H-NMR; & (CDCl3), 7.49 (1H, t, J=7.8Hz2), 7.24 (2H, d, J=7.9Hz),
7.18-7.11 (2H, m), 7.06 (2H, d, J=7.9H2), 6.91-6.66 (3H, m}, 4.79 (2H, dd, J=5.4,
0.7Hz), 3.72 (2H, m), 3.20 (4H, bm), 2.40 (3H, s), 2.12 (3H, s) and 2.11-2.02 (4H, m).

(b) {3-(6-[3-Pyrrolidino-1 -{4-tolyl}-prop-1 E-enyl]-pyridin-2-yl)-prop-2E-enyl}-azide.

A solution of 3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1 E-enyl]-pyridin-Z-yl)-prop-ZE-en-1-



E— T e e )

was purified by colum chromatography on silica gel eluting with 5%

net hanol / DCM Product containing fractions were conbi ned and sol vent
renoved to yield 3-(6-[ 3-
pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-en-1-yl acetate
as a brown WORUPAI67184ny, 73%. [err]H-NVR, [err] (CDCl[er PCR/GBI6/NB4Y 1H, t,
J=7.8Hz), 7.24 (2H, d, J=7.9Hz), 7.18-7.11 (2H, m, 7.06 (2H, d,

J=7.9Hz), 6.91-6.66 (3H, m, 4.79 (2H, dd, J=5.4, 0.7Hz),. 3.72 (2H, n,
3.20 (4H, bm, 2.40 (3H, s), 2.12 (3H, s)3@and 2.11-2.02 (4H, m. (b)
(3-(6-[3-Pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-
azi de. ¥} avetdté i(186rAg, 0.365mmol) in a mixture of THF/water (5:1, 5mi) was treated with

\3;\0( g?E 861%%00 i dxide (éSmg, 6&}7\'#01?%"%%8"&%8(]("&/ hr&sgh%ef padh unZuE)e” 1-

PCT/ GB96/ Ol@m 0. 015mmol) The reaction was stirred at room temperatureﬁﬂ' 18hopset at e
(136ny, 0.3 In a mxture of THF/ water (5:1,o 5nl) was treated with

sodi um azi d%OWEBwaS emaved Pﬁ‘d@h’@dyé?‘? Rrassure (o RaYe R siask Bfﬂ"\’ﬂefesﬂﬂlq aB‘Ql n{ 0)
17 0.0
(17ny, ﬁt@ﬂ@ was %nfl@@ﬁ dﬁ%hﬁirhi&ﬁgﬁgﬁg Jnoﬁmd-ﬁéeﬂaé\“;“%

hours. Sol was r rmve nder reduc ure to ark

resi due. ThaeHaneliBCMaPredictostainipg dections wareRembiged and Sﬂﬂ"eﬂ" W@&V@él
ohd sofvent %%efs@@é ra ol YR (8- (RS-} (BB Bl ESerRAEYrdiE

{3-(6-]3- pyzagE,QLprd %&n&l}latldb)ds]a brovm duri- (em@thb 85%) dﬂH-NMR 5 (CDCls). 7.67
2-yl)-prop-2 eny }-azide as a brown um 1103&@ 85% err]H-NI\/R [err]

(CDCl [ err] ) (1H; na)7 7.561(1H, n)),?#OE(BH(m){, £y (2H, d, ZEHZ)niwﬂlﬂm g26i8Hz), 7.10

J=8. 2Hz 1H,q4t 7.

o ort) 6. 720 A0 BaY 1yt g 78, g S2soR) m kB ik 4 KepiT asdon,
2.41 (3H sm) 70 (218.2m}, 241 (ﬂH s) ahd)1.82 (4H, m).
{3-(6-[3-Pyrrolidino-1-{4-tolyl}-prop-1lE-enyl]-pyridin-2-yl)-prop-2E-enyl]-
am ne. A solution of {3-(6-[3-pyrrolidino-1 -

- {4-tol yl } - (c) ¢8-(6g3-Pyyidlidimor1-¢4-tolil}-prop-i Ecqnyllpyeiain-2-ylqurop 2 &-hvilgmine.
0.43mmol ) in nmethanol (10m ) was treated with tin (11) chloride (1
63ng, - 0 86mml ). The reaction showed a slight exotherm and darkened in

col our. Af tArsolutionusf {3(6vjansyrralislinoe tajd-tolylprisp- 1E€§quqﬂ/ﬂunﬂzwﬁprop425-enwp a

?LieBrgﬁﬂ‘ctaﬁ%ﬁﬁ%{'&ﬁ Sl R Fihbl DR e edled i i Ui > 2

extracts wef163aryroL86mMmot}: iThe waenomwmardigwm&wltmﬁmd ﬁaﬂcededﬁrdcolohuent
removed to Xﬁ l'FI é&% éq é%
er 1 hour solvent was removed under reduced pressure to leave a green gum.

The residue was treated with sodium hydroxide solution (5M) and the product
.ex'tracted (X4) with diethyl ether. The combined organic extracts were combined,
dried over magnesium sulphate, filtered and solvent removed to yield {3-(6-[3-
pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yi)-prop-2E-enyl}-amine as a brown

" gum (77.5mg, 54%).' 1H-NMR; & (CDCl3), 7.43 (1H, t, J=8.1Hz), 7.21 (3H, m), 7.09
(3H, m), 6.99 (1H, dt, J=16.3, 6.3Hz), 6.69 (1H, d, J=8.0Hz), 6.61 (1H, dt, J=15.6,
1.4Hz), 3.56 (2H, dd, J=5.8, 1.3Hz), 3.21 (2H, d, J=9.6Hz), 2.56 (4H, m), 2.40 (3H, s),
1.79(4H, s) and 1.71 (2H; bs).

(d) 4-(1H-2-Methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-(6-[3-pyrrolidino-1-{4-tolyi}-
prop-1E-enyl}-pyridin-2-yl)-prop-2E-enyl}-benzamide.

DMF (3ml) was added to a mixture of {3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-
pyridin-2-yl)-prop-2E-enyl}-amine (77.5mg, 0.23mmol), 4-(1H-2-methyl-imidazo[4,5-
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‘pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-am ne as

a brown gum (77.5nmg, 54% . [err]HNWR [err] (CDCl[err]), 7.43 (1H, t,
J=8.1Hz), 7.21 (3H, m, 7.09 (3H, m, 6.99 (1H, dt, J=16.3, 6.3Hz), 6.69
(1H, d, J=8.0Hz), 6.61 (1H, dt, J=15.6, 1.4Hz), 3.56 (2H, dd, J=5.8,
1.:3Hz), 3.21 (2H, d, J=9.6Hz), 2.56 (4H m, 2.40 (3H, s), 1.79 (4H s) and
1.71 (2H, bs)¥ 097%9 PCTI/GB96/0184%
4- (1H 2- Met hyl i m dazo[ 4, 5-c] pyridin-1-ylmethyl)-N{3-(6-[3-pyrrolidino-1-[4
-tolyl]- prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-benzam de. DMF (3ml)
was added to a mixture of {3-(6-[3-pyrrolid8no-1-{4-tolyl}-prop-1 E-enyl]-
pyri din-2-yl)-prop-2E-enyl }-am ne (77.5ng, 0.23mmol), -

4- (1H 2- et hd]gynﬁhdaymie%hﬂ)}benzmc acid\¥odtu &Rk §T01mg, 0. 28mmol) EDC (54mg,
PCT / GB96/ 0184

c] pyri di n- 1- 9i28mmgl) ppd A (38mg, @.28samalh %Metla\dmmj\ohoe mard.l 0. 93mm9|)

0 93nol ) - waas AHERY 2 1A USRS, FUTPRL &4 PR PR/ ROHY 1 HouRdirs, SOpart

hour's. Sol veglas\amovedRinger tetileed peskstifsl and 8y rasidudpantitiendd-bétieen DCM
partitioned between DCIVI and saturated sodi um bi car bonat e solution. The

organi ¢ | ayefnd.satusatedsedium bigashenateseintion. Tbe asganie layes wassapatated

sul phat e, flhiaﬁﬁ@dimnctrﬁ@naﬁ@a roaéreﬁh Eﬁéﬁﬁn{ﬁﬂmﬁd filfe?6d 4 coAcéntkHiteingem
The product was purified col utm chromat ogr a on silica-gel eluting

Wi th 5-20% ntadugse presswre M@mn gyt alhe ﬁ@dup \'!e$ aHaﬂ%Paécelymﬂ ned and

sol vent rem)&ﬁ)%rﬁéio? Bhy oft- élﬂea’-‘beﬂ‘dm hmﬁmﬁh%tﬁandllml Praddct containing
-yl methyl)-N-[ 3-(6- 3pyrroI|d|no -(4-tol yQFL r;
E-enyl ] - pyri fra Wnetaéﬁﬁq\tesémm t°a3§e ‘bwé%nemwl@ldé;eﬁ(% 6

7 ’862?%' [eaﬂgag{m?’"{@h@ N- ﬁ@?'pﬁé@‘rﬁt {43?)@}8‘)(@%,1@'},%%!]3%%22 $22

(5 5? g) GHZ) OﬂrdﬁtE-(eiiHl %ﬁzﬂ‘Hﬂe aa pale Brownt glass-{3308-g, 24%3 41 H-NMRFB (MéQD)

d, 15. 8Hz 60 (2H,
4 20 (2H, ddswmsnmw y,gqs%rizh) meémdméafm ez:,saefm d; =537 7{5%4

155 4. 154 50k ReFeita) 72, Bl 7D ol B uia) 6 by, 357 o) iy

134. 0, 130. 6d1,3818.8, 58MZ}, 6.72¢113, d, 1128,0H2),16:66 §1H,1d, I=95.8Mz),7 5.600(@H5 5), 420 7,
119. 7, 106. 01p1 244 y=8%, Ponz)’ 324 (BB, B; J3F-0Rz), 2563 (3;-11%) S 5708 AN2.37aEH, 5)

Exanpl e 6
and 1.76 (4H, m); 13C-NMR; & (MeOD), 167.8, 1572 155.4, 154.5, 142.9, 141.0,

140.8, 139.7, 139.2, 139.1, 137.2, 136.8, 134.9, 134.0, 130.6, 130.6, 129.3, 129.3,
128.8, 128.8, 127.8, 127.7, 126.5, 120.7, 119.7, 106.0, 54.0, 53.5, 53.3, 46.5, 41.0,
22.7, 19.9, 19.8 and 12.4.

.@

Example 6

N-(3-Methyl-but-1-yl)-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-(3-
pyrrolidin-1-yi-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-benzamide.



N- (3- Met hyl -but-1-yl)-4-(1H 2-net hyl i m dazo[ 4, 5-c] pyri di n-1-yl met hyl ) - N-{ 3-
[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-benza
m de. WO 97/ 06167

PET/ GB96/ 018vi®97/06167 34 PCT/GBPG/Q1849

(a) :

(3-Methyl -but-21-yl)-{3-(6-[3-pyrrolidino-1-{4-tolyl)-prop-1E-enyl]-pyridin-
2-yl)-prop- 2E-enyl}-am ne. A sol ution. @4
(E)-3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2-enal
(345ny, 1.04mmol) in (20m ) was treated with activated powdered 3A

nol ecul ar sieves (2Q9)N nyl amine (133[err]l, 1.14mmol). The reaction
was stirred-for -18 h r ed- andg cq centrated under reduced-pressure
to provide the imne a '
nmet hanol (20m ),.cooled in aly icg
at nrosphere with sodi um bor ohyd
stirred for 2 hours and sol ven
was taken up in DCM and washed .
The organics were dried over anhydrog 2
concentrated to yield (3-nethyl-but-1-yl)-{3-(6-[3-pyrryplidino-1 -
{4-tolyl}-prop-1 E-enyl]pyrldln 2-yl)-prop-2E-enyl }-am e as an orange oi
(388ny,

(a) (3-Methyl-but=1-yl)-{3-(6-[3-pyrrolidino=1{4-tolyl}- prop-1 E-enyl}- pyndm-z-yI)-prop-
2E-enyl}-amine.

A solution-of (E)-3-(6-}3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]:pyridin-2-yl)-prop-2-enal -
(345mg, 1.04mmol) in DCM (20ml) was treated with activated powdered 3A
mplecular sieves (2g) and isoamylamine (133ul, 1.14mmol). The reaction was
stirred-for 18 hours;-filtered- and-concentrated-under reduced-pressure-to-provide the -
*iminé as a brown oll. The residue was. resuspended. in. dry.methanol. (20ml),. cooled-- --
in an ice-salt bath and treated under an inert atmosphere with sodium borohydride
(39mg, 1.04mmol). The reaction was stirred for 2 hours and solvent removed under
reduced pressure. The residue was taken up in DCM and washed with saturated
sodium bicarbonate solution. The organics were dried over anhydrous sodium
sulphate, filtered and concentrated to yield (3-methyl-but-1-yl)-{3-(6-[3-pyrrolidino-1-
{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-enyl}-amine as an orange oil (388mg,
92%). 1H -NMR; 8 (CDClg), 7.42 (1H, t, J=7.9Hz2), 7.20 (3H, m), 7.10 (3H, m), 6.93
(1H, dt, J=6.0, 3.3Hz), 6.68 (1H, d, J=8.1Hz), 6.63 (1H, d, J=15.8Hz), 3.48 (2H, dd,
J=6,2, 1.3Hz), 3.18 (2H, d, J=7.0Hz2), 2.69 (2H, t, J=7.3Hz), 2.53 (4H, m), 2.40 (3H, s),
1.77 (5H, m), 1.65 (2H, q, J=6.8Hz) and 0.92 (6H, d, J=6.8Hz).



92% . [err]H -NWR, [err] (CDCl[err]), 7.42 (1H, t, J=7.9Hz), 7.20 {3H m,
. 7.10(3H, m, 6.93 (1H dt, J=6.0, 3.3Hz), 6.68 (1H, d, J=8.1Hz), 6.63 (1H,
d, J=15.8Hz), 3.48 (2H, dd, J=6,2, 1.3Hz), 3.18 (2H, d, J=7.0Hz), 2.69 (2H, .
t, J=7.3Hz), 2.53 (4H, m, 2.40 (3H, s), 1.77 (5H m, 1.65 (2H q,
J=6.8Hz) -and 0.92 (6H, d, J=6.8Hz).. WO 97/ 06167

PCT/ GB96/ 018%0Q 97/06167 . : PEDGBYd01849
N-(3-Methyl -but-1 -yl )-4-(1H 2-net hyl i m dazo[ 4, 5-c] pyri din-1

-yl methyl)-N-[3-(6-[3- pyrrolidino-1
-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prgg-2E-enyl }- benzam de. A

sol ution of

(3-nethyl-b . - _ i : I i n-
(3 rethy! - yby & gn}a b safi PR lﬂéﬁﬁoﬁéﬁoftpé-ﬁaynafnop ifahPyN-{)6-4!
4- (1H 2- et wrmhdvaazb[%t@ylbpmn- Bienyllpwidire21yHprpbetE-enyl}-henzamide.

di hydrochl oride salt (323ng, 0.95mml), EDC (274ny, 1.43mmol),

N- et hyl mor phol ine (209[err]l, 1.90nmol) and HOAt (20ng) in DMF (10M) was

stirred at rﬁosﬂHJtlemrpél(mmbylfm-wﬁ) {3 (6-[3-pyBodliding- 1Woiyb-mdetenyﬂprmdduced

USRI e S A R S L T R
pressure to -gmethyl)}benreic acidrdihytitechioridiisalt (@23my,10.95ranol)y EDA (2T4mg,

chr omat ograph on silica- ggl eluting with 10-15% net hanol in DCM Product
cont ai ni ng fir¥0MeNs Nofaethyliaamphaline 081k J.9Qmmol) ang\ AL (20mg) ia DMF (10ml)

N;”( ﬁerﬁ;lhgll ’é#sstn}?d[% régﬁtg ratg%lﬁfgb rﬂ&@\%z f éélyggt A{Q%Fén%vedl under reduced
22&) ] - I[O)e/; |r ]dlpvrei\lﬁuyé )mgrrtn@fésaimﬁmam?mﬂ@gm ard E‘gha“ OTive bagami :dﬂBng
7.51.7. 42 (gﬁ M%vei? ‘?M"%%’I‘% ﬁé’ﬁ?' ésgé’ '7%“?‘?93 T '%d“ode]&'Hés‘E? t
4. 342( ég gi:avé & browii¥oahs) ThSp%dc?Was(burﬂeébQHb)unjﬁc{R%g(al&%ra yoﬁ s@féa(4H
?Z’H d, J= 5%#&'5**'391&1"3 #b% M%ﬂm 'erl?zf_@ mdwa'om%m yverqm 8

156. 1, 154. 2ombiie -$- .136.8, 136.5,
1303 198 %o cﬁandé&v@nt%o%edltéqne’id hﬂ-?m%thflﬁﬁtﬁiyfﬁ(ﬂ-@e AT

155 4’ 12; Sethviridazalic-alpyin-byimeth) Nof-t-taaymlisincy 1 -@aoiyf-pron 1Ea. o

18.2.02. 7, WybpyhloityRpre 2Enmn. Shimdeisdn e ot ctm g Sk O

-yl methyl ) - RH{NMEB&((GD@s)r @0 1 H; s) 8.35 (1H d, J=5. 7Hz). 7 S17.42 (3H, m), 7. 27-7 05

| -1-{4-tol prop- 1E-en ridin-2- -benza
yh-1-4 YR s sae Ty o Py 590 o &) s O A G108 i e 3R BH, o,

J=5.9Hz), 3.25 (1H, m), 3.00 (4H, m), 2.60 (3H, s), 2.40 (3H, s), 1.97 (4H, bs), 1.57-
1.40 (4H, bm) 0.95 (4H, d, J=5.5Hz) and 0.70 (2H, m); 12C-NMR; § (CDCls), 170.8,
" 156:1, 154.2, 153.5, 142.0, 141.8, 140.3, 139.8, 137.8, 137.0, 136.8, 136.5; 136.3,
--136.0,-133.9; 132.3, 131.0,-130.0; 129.4,129.3; 127.5; 127.4,-126.2; 121.4, 121.3,
121.0, 120.4, 104.9, 77.4, 53.7, 53.2, 53.0, 50.5, 47.0, 46.9, 46.2, 43.7, 37.3, 35.8,
26.2, 25.5, 23.4, 23.3, 22.5, 22.2, 21.2 and 14.0. '

Example 7

N-iso-Butyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-pyrrolidin-1-
yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyl}-benzamide.



WD 97/ 06167

RCT/ GB96/ 01849 = . . 36
[err] , _
(a)iso-Butyl-{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yi)-p
r-op- 2E- eny lwo yass16%. A sol ution of PCT/GB96/01849
3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1lE-enyl]-pyridin-2-yl)-prop-2E-enal
(369mg, 1.11 mol) in DCM (20m ) was treated with activated powdered 3A
mol ecul ar sieves (2g) and iso-butylam neggl 20[err]l, 1.22mmol). The
reaction was stirred for 18 hours, filtered and concentrated under reduced

pressure to provide the imne as a brown oil. The residue was resuspended

in dry nmethanol (20ny# Ned in an ice-salt bath and treated under an

i nert atnosphere withi sodju ohydride (40ng, 1.00mmol). The reaction was
stirred for 2 hours a ) renoved pnder reduced pressure. The residue’
was taken up in DCM (10m ) & ashed with brine, The organics were dried

od to yield

I so-butyl -{3-(6-[3-pyrroliding gri di n- 2-
yl ) - prop- 2E-enyl ) -am ne as an OW&ngur 0l " [XFr1H -NVR, [err]
(CDCi[err]), 7.38 (1H, t, J=8.0Hz), 7. 20-7.1 | 7. 10-7.05 (3H, m,
6.91 (1H, dt, J=1 6.0, 6.5Hz), 6.67 (1H, d, J=8.0Hz), °§.62 (1H d,

J=14.0Hz), 3.45 (2H, d, J=4.0Hz), 3.19 (2H, d, J=7.5Hz)}, 2.57-2.52 (4H, m),
2.48 (2H, d, J=6.0Hz), 2.38 (3H, s), 1.81-1.74 (5H, 1y, .23 (1 H,s) and
0.92 (6H, d, J=7.5Hz). .

(a)iso-Buty!-{3-(6-[3-pyrrolidino-1-{4-toiyl}-prop-_1E-enyl]-pyridin-2-yl)-prop-2E-enyI}-
amine. - e ' ' '

A solution of 3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1 E-enyl]-pyridin-z-yl)-prop-2E-enal
(369mg, 1.11mmol) in DCM (20mi) was treated with activated powdered 3A
mqlecular sieves (2g) and iso-butylamine (120u!, 1.22mmol). The reaction was

stirred for 18 hours, filtered and concentrated under reduced pressure to providé the
imine as a brown oil. The residue was resuspended in dry methanol (20mf), cooled
in an ice-salt bath and treated under an inert atmosphere with sodium borohydride
(40mg, 1.00mmol). The reaction was stirred for 2 hours and solvent removed under
reduced pressure. The residue was taken up in DCM (10mi) and washed with brine.
The organics were dried over anhydrous magnesium sulphate, filtered and
concentrated to yield iso-butyl-{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-
yl)-prop-2E-enyl}-amine as an orange oil (300mg, 80%). 1H -NMR; & (CDCly), 7.38
(1H, t, J=8.0Hz), 7.20-7.17 (3H, m), 7.10-7.05 (3H, m), 6.91 (1H, dt, J=16.0, 6.5Hz),
6.67 (1H, d, J=8.0Hz), 6.62 {1H, d, J=14.0Hz2), 3.45 (2H, d, J=4.0Hz), 3.19 (2H, d,
J=7.5Hz), 2.57-2.52 (4H, m), 2.48 (2H, d, J=6.0Hz), 2.38 (3H, 5), 1.81-1.74 (5H, m),
1.23 (1H,-s) and 0.92(6H;-d, J=7.5Hz).- -
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N-(iso-Butyl)-4-(1H 2-net hylim dazo[ 4, 5-c]pyridin-1-ylmethyl)-N{3-(6-[3- -
pyrrolidino-1-{4-tolyl)-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-benzam de
- A sol ution of

i so-butyl - {¥081PE6Tyrrol i di no-1-{4-tolyl}-prop-1E-enyl] - pYET/GBI6/ES849 ) - pr op
- 2E-enyl}-am ne (300ny, 0.77mmol), . 4-(1H 2-methylim dazo[4,5-c]pyridin-1.-
yl met hyl ) ) benzoi ¢ acid di hydrochl oride salt (262ng, O0.77mmul), EDC (221ny,
1.16mmol ), N-nethyl norpholine (270[err]l, 3% 54mol) and HOAt (15ng) in DWF
(10m ) was stirred at roomtenperature for 96 hours. Solvent was renoved

under reduc L an i P bri ne.
The- or gani caPh- o g Y0 CLH 2mERY AR b cloyiait DELRGTARMERT.
removed unddpyriolidinoett{4talyli-prap- E—ew&wrwlmﬂdhﬁpmﬁﬁ-em%bpnme was
purified by colum chromatography on silica-gel eluting with 10-20%

met hanol in DCM- Product containing fractions were conbi ned and sol vent

~renoved to YA ebltion of iso-tadylh{i3)(643-pyrrolidino-1-{4-tolyl}-prop-1 E-enyl]-pyndin-z-yl)-prop-

ol i) prop: Aeebivang Refife £ i, FsBreptbviungan At or oun
f oam (264ny yllﬁéﬂ’i}ﬂ)}ﬂmb'hl-&did/&hyﬂmch]or(dlt[(éﬁ?.fhb OQ?ﬁiBnéI’,PEDS)(ZZ%Bm@S (1H,
d, J=5.5Hz), 7.44 ng =7.8Hz), 41 (2H, d, J=8.1 Hz 7.22-6.98 (9H,

M, 6.87-6. 401 Qmmo DiN- msﬂwbmemhoh@e (27»;-371 B4mmph and H@Am ),inDME (10misH,
6924 U1 s b ko gl G i b od eflon?
m, 1.77 (4lgressure afid e rebitiugipaditionéd-betwisen DCMHarid’blineg], THe ordrtigs wefg 1 | C-
137 0, 136, SIOT Yk MedggSim SuRhate. Thersy anp ghiert raoved nderyedyged s
: 5829 4%23 (pressife fo leb¥é abrowd Fodm. 'ﬂ%n-ﬂadu&t(lﬂaﬁ un‘l'ﬂ'edTo &lumin 54I é 851 8,
N- Cycl opent ﬁhrqfn%tfﬂf@?w&%ﬂ"?arﬂéaé%ﬂg y]fbﬂbﬁq%/enmﬁfﬁ '%Pﬁﬁx %93‘*[ 6- (3-py
rEr g'nlyfll) n;) yrllcgl)ﬁan%né 4racidnd J_vefH_ éélﬂnlgmgd and soévent removed to yield N-(iso-butyl)-4-
(1 H-2-me¥hyhm|dazo[4 5-c]pyr|d|n-1 -ylmethyl)-N-{3-(6-[3-pyrrolld|no-1 ~{4-tolyl}-prop-
1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-benzamide as a pale brown foam (264mg,
54%). 1H-NMR; 5 (CDCla), 9.03 (1H, s), 8.38 (1H, d, J=5.5Hz), 7.44 (1H, t, J=7.8Hz),
7.41 (2H, d, J=8.1Hz), 7.22-6.98 (9H, m), 6.87-6.40 (3H, m), 5.35 (2H, s), 4.37 (0.64H,
d, J=5.2Hz), 4.05 (1.36H, d, J=4.1Hz), 3.41 (1.32H, d, J=7.5Hz), 3.19 (2H, d,
J=6.6Hz), 3.11 (0.68H, d, J=7.0Hz), 2.60 (3H, s), 2.53 (4H, bs), 2.39 (3H, s), 2.20-
* 1.85 (1H, m), 1.77 (4H, bs), 0.97 (4H, d, J=6.6Hz) and 0.94 (2H, d, J=6.8Hz); 13C-
NMR; 8 (CDClg), 171.3 157.5, 153.3, 142.1, 142.0, 140.3, 139.8, 137.0, 136.9, 136.6,
136.1, 135.2, 133.0, 131.5, 129.7, 129.3, 129.1, 128.9, 128.0, 127.4, 126.2, 121.1,
---120.4,-104.8, 55.7; 54.7; 54.1; 51.8; 51.2; 47.0, 46.1, 26.6; 23.4; 21.2,20.1, 19.8 and
14.0.

Example 8

N-Cyclopentyl-4-(1H-2-methylimidazo[4,5-c}pyridin-1-yimethyl)-N-{3-[6-(3-pyrrolidin-
1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi]-prop-2E-enyl}-benzamide.
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[err] (a)
Cycl opentyl -{3-(6-[3-pyrrolidino-1- {4 tolyl }-prop-1E-enyl]-pyridin-2-yl)-pr
op- 2E- enyl wo¥eR? A sol ution of PCT/GB96/01849
3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1lE-enyl]-pyridin-2-yl)-prop-2E-enal
. (340nmg, 1.02mmol) in DCM (20m ) was treated with activated -powdered 3A -
mol ecul-ar sieves (2g) and cycl opentyl am ngg(111 [err]l, 1.1 2mmol). The
"reaction was stirred for 18 hours, filtered and concentrated under reduced
pressure to provide the imne as a brow oil. The residue was resuspended
in dry nethanol (2Q oled in an ice-salt bath and treated under an
i nert atnosphere wilth godi bor ohydride (37nmg, 0.98mmol). The reaction was
stirred for 2 hours | vent re d under reduced pressure. The residue °
was taken up in DCM and washed wit turat ed sodi um bjcarponate sol ution.
[ [ < an dr ous Sf filtered and

(6 3-pyrraglidi {4-tolyl}-

am e a la p¥own oi | (374ny,

prop- 1E-enyl ] - pyri di n- 2- yI)- p .
95% . [err]H - NWR [err] (CDCI[er]) 7.42 (1H, t{l J=7.8Hz), 7.20 (3H, m,
7.09 (3H m, 6.93 (1H m, 6.68 (1H d, J=7.8Hz), B 63 (1H, d, J=15.5Hz),
3.46 (2H, dd, J=6.1, 1.3Hz), 3.18 (3H, rr), 2.53 (4H ym, 240(3H s), 1.89

(2H, m), 1.77 (4H, m, 1.71 (2H n), 1.56 (2H, n’)@B?(ZH m .

(a) Cyclopentyl-{s-(6-[3-pyrrol|dlno-1 -{4-tolyl}-prop-1 E-enyl]-pyndm—2-yl)-prop-2E-
enyl}-amine. .

A solution of 3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1 E-eny!]-pyridin-z-yl)-prop-2E-e'na|
(340mg, 1.02mmol) in DCM (20ml) was treated with activated powdered 3A
molecular sieves (2g) and cyclopentylamine (111pl, 1.12mmol). The reaction was

stifred for 18 hours, filtered and concentrated under reduced pressure to provide the
imine as a brown oil. The residue was resuspended in dry methano! {20ml), cooled
in an ice-salt bath and treated under an inert atmosphere with sodium borohydride
(37mg, 0.98mmol). The reaction was stirred for 2 hours and solvent removed under
reduced pressure. The residue was taken up in DCM and washed with saturated
sodium bicarbonate solution. The organic phase was dried over anhydrous sodium
sulphate, filtered and concentrated to yield cyclopentyl-{3-(6-[3-pyrrolidino-1-{4-tolyl}-
prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-amine as a brown oil (374mg, 95%). 1H -
NMR; 8 (CDClg), 7.42 (1H, t, J=7.8Hz), 7.20 (3H, m), 7.09 (3H, m), 6.93 (1H, m), 6.68
(1H. d, J=7.8Hz), 6.63 (1H, d, J=15.5Hz), 3.46 (2H, dd, J=6.1, 1.3Hz), 3.18 (3H, m),
2.53 (4H, m), 2.40 (3H, s), 1.89 (2H, m), 1.77 (4H, m), 1.71 (2H, m), 1.56 (2H, m) and
1.37 (2H, m).
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N- Cycl opentyl -4- (1H 2-net hyl i m dazo[ 4,5-c] pyridin-1-ylmethyl)-N{3-(6-][ 3-
pyrrolidino-1

-{4-tolyl}- pro 1E—eny|] pyridin-2-yl)-prop-2E-enyl } - benzam de. A
sol ution of 97/06167 PCT/GB96/01849
cycl opentyl -{3-(6-[3-pyrrolidino- 1- {4-tolyl}-prop-1E-enyl]- pyr|d| n- 2- yI)
prop- 2E-enyl }-am ne (370ngy, 0.92mml),
4- (1H 2- et hyl i mi dazo[ 4, 5-c] pyridi n-1- yl ngghyl)}benzoic acid di hydrogen
chloride salt (314ng, 0.92mmol), EDC (265ngy, 1.38mmol) N-nethyl norpholine

(202[err]l, 4—_@% th/ﬂ: (%g’d} NAS Sl RN Gn Ak ok oom
tenperature %%rﬂg?m%%%sm vezﬁﬁgﬁgmﬁ%rm g ernrgguc{hg) gSZ%u[ and
t he residue pxrrpil@lneﬁe{f-wl}néeqp-t@arwﬂrpysldmaar!)enropaﬁ-anylbbeazmme
sol ution. The organics were dried over sodium sul phate, filtered and
sol vent renoved under reduced pressure to | eave a brown foam The product

was .puri f i edAbgolution afcyclerentyloigr B Bypysrolidino: t--tpiyl}-ptap-1Eenyllpyridin-2-57%
?gtrgsggl t g“yﬁ%zﬁéﬁwﬁ%ﬁg%ﬁ% ?g’!n?l%f) OB M- et S £ B sndls L

H 2- et hyl i Wlﬂa&lbyl)l}benzmpymidjdlhydmgemwid)a S‘alt[(3~14|&g[ 8:92ynmol),i EDGQ265myg,
{4-tolyl}-prop-lE-e d|n Iéﬁ%o 2E—en }-benzam de as_a brown
Foam ( 74m, S grmeb - rasimorhaing (2al; Ea2mymolbats HOM (20m) i DMF C1am,
(2t be). 3 %s(é‘ﬁ“?' vgdm tmppfebuedir o8 houts. ‘Solslt wd rereved drior ridieay
%334( 1&3@3 peasiufe dad meseesﬁd.@ipzrﬂtu)lrfg getwbgg %wl%r{?ceiathrla(tm&eg% ] 21

136.0, 135. 4“‘%%“%‘9 4 t'%“ 1§ ofganicy wgre fijga guer spdivrh sygcgm% f&‘f&?‘%?f‘d

104. 8, 60. 6, sSiefi reEafbvhd uhdef rediided préSSube tlbale 2bréwnidam. B ﬁroandt Wés 0.

Exampl e 9 - But | i m d 4 di

Sy met byl - PREedy FR %9%49@9 0% llca:q8| BP0 it 18555 Mdthanol in

E-enyl) - pyri DiOM 2Prd>dum bentaﬁnﬁ@ﬁhbnmnﬁér@ dtmbined and s¥Veflt fdhSdved to yield N-

PCT/ GB96/ 01849
cyclopentyl-4-(1 H-2-methyllm|dazo[4 5-c]pyridin-1-ylmethyl)-N-{3-(6-[3-pyrrolidino-1-
{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-benzamide as a brown foam
(74mg, 12%). 1H-NMR; § (CDCl3), 9.03 (1H, s), 8.38 (1H, d, J=5.4Hz), 7.42 (3H, m),
7.19-7.07 (9H, m), 6.74 (3H, m), 5.35 (2H, s), 4.16 (2H, bs), 3.18 (2H, d, J=7.0Hz),
2.60 (38H, s), 2.52 (4H, m), 2.39 (3H, s), 2.23 (1H, m) and 1.75-1.50 (12H, bm); 13C-
NMR; 6 (CDClg), 157.4, 153.5, 142.0, 141.9, 141.4, 140.3, 139.8, 137.4, 136.5, 136.4,

" 136.0, 135.4, 131.4, 130.6, 129.7, 129.0, 127.4, 126.3, 120.7, 119.6, 104.8, 60.6,

54.8, 54.1, 47.0, 30.1, 29.6, 24.0 23,4, 23.2, 21.2 and 14.0.

Example 9

N-(R,S) sec-Butyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-(E)-{3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2-enyl}-benzamide.



40 [err] (a)

(R S)-sec-Butyl -{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl
)-prop- 2E-enyl }-am ne. A sol ution of _
3-(6-[3-pyrrolidino-1-{4-tolyl)-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enal
(217nmy, 0. 65399Id616m DCM (10nm ) was treated w th activat ed Powebesem4sB8A

nol ecul ar sieves (1g) and (R S)-sec-butylamne (225[err]l, 2.16mmol). The
reaction was stirred for 36 hours, filtered and concentrated under reducéd
pressure-to provide the imne as a brown oigg---The resi due was resuspended
in dry nethanol (20m ), cooled in an ice-salt bath and treated under an

I nert atnosphere with saodi um borohydride (62ng, 1.64mmol). The reaction was

stirred for 2.5 hours vent renoved under reduced pressure. The

resi due was taken up i ( ) and washed with brine. The organics were
dried over magnesiums ate¢, filtered and concentrated to yield

(R S)-sec-butyl-{3-(6-[3-pyrtoligdi no-Q -{4- -

pyridi n-2-yl)-prop-2E-enyl } am : éﬁ}fLéh . [err]H
-NVR; [err] (CDCl[err]), 7.42 t, J=7.8 n,
7.15-7.08 (3H, m), 6.93 (1H dt M=Iy"7,>6. , , J=8.2Hz),
6.64 (1H, dt, J=15.9, 1.4Hz), 3.58-341 (2H m, 3. 2H d, J=6.9Hz),
2.77-2.64 (1H, m, 2.57-2.52 (4H m, 2.41 (3H, s), 1.8%-1.76 (4H m,
1.64-1.49 (1H - m. 1.47-1.33 (1H m, 1.28 (1H s). 1.08_ (3H d, J=6.3Hz)

and 0.93 (3H, t, J=7.4Hz).

(a) (R, S)-sec-Butyl-{S-(6-[3-pyrrol|dmo- -{4-tolyl}-prop-1 E-enyl]-pyrldln-2-yl)-prop-
' 2E-enyl}-amine.

A solution_of .&(Gelaepynolidino=1.-.{4.-t6lyl}.-prop~1E-enyl]-pyridin-2~yl-)-prop_-ZE-enal-- -
(217mg, 0.653mmol) in DCM (10ml) was treated with activated powdered 3A
molecular sieves (1g) and (R,S)-sec-butylamine (225pl, 2.16mmol). The reaction
was stirred for 36 hours, filtered and concentrated under reduced pressure to provide

" the imine as a brown cil. The residue was resuspended in dry methanol (20m),
cooled in an ice-salt bath and treated under an inert atmosphere with sodium
borohydride (62mg, 1.64mmol). The reaction was stirred for 2.5 hours and solvent
removed under reduced pressure. The residue was taken up in DCM (10ml) and
washed with brine. The organics were dried over magnesium suiphate, filtered and
concentrated to yield (R,S)-sec-butyi-{s-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1 E-enyl]-
pyridin-2-yl)-prop-2E-enyl}-amine as an orange oil (530mg, 92%). 1H -NMR; &
(CDClg), 7.42 (1H, t, J=7.8Hz), 7.26-7.19 (3H, m), 7.15-7.08 (3H, m), 6.93 (1H, dt,
J=15.7, 6.1Hz), 6.68 (1H, d, J=8.2Hz), 6.64 (1H, dt, J=15.9, 1.4Hz), 3.58-3.41 (2H, m),
3.19 (2H, d, J=6.9Hz), 2.77-2.64 (1H, m), 2.57-2.52 (4H, m), 2.41 (3H, s), 1.82-1.76
(4H, m), 1.64-1.49 (1H, m), 1.47-1.33 (1H, m), 1.28 (1H, s), 1.09 (3H, d, J=6.3Hz) and
0.93 (3H, t, J=7.4Hz).
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N (R S)-sec-Butyl -4-(1H 2- nethyllmdazo[4 5- c]pyrldln 1-ylmethyl ) -N-{3-(6-]
3-

pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl]-benzam de
A sol ut i ¥R 93/B6167 PCT/GB96/01849

(R S)-sec-butyl-{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop- 1E—eny|] pyri di n- 2-
yl') - prop-2E-enyl }-am ne (225ng, 0.578mmol ),

4-(1H-2-met hylim dazo[ 4, 5-c] pyridin- 1-yl fribt hyl ) } benzoi c acid sodi um sal t
(167ngy, 0.578mmol ), EDC (166ng, 0.867mmvl) and HOAt (10ng) in DMF (10m)
was stirred at roomtenperature for 96 hours. Sol vent was renoved under

duced d he
or gani cs vl NEE sl B3 AHEs By R aste S AR B B%eRE Ve
under reducpurrpliﬁaedp{et-totyll-pmpmE-dmyﬂmynﬂuaﬁayl)ﬁrﬂrepmﬁadnﬁ;-bmamwe fied by

col um chr omat ography on silica-gel eluting with 10-50% net hanol in DCM
Product containing fractions were conbi ned and sol vent renoved to yield

N- I( R, ts% is)ec Abs%{uﬁom?fg(a,sy-ﬁemuw-l{ﬁmﬁ-@pyir&idin@h pitolyl}prop-1E-enyl]-pyridin-2-

- ne - - < - . .. ' g

pgr rol i él no%’fwﬁé'ggf Sv-ainiie. (B25me; Q- STRIPMedn 4-A14r3-methylimidazald Seclpuriding, qe
as a brown aqiy lmé&gg}ﬂbnzﬁf&%cxd kediihts MI/?G rd 57(6552%)65013)(16%%;1 (1H, bs),
grr;% 4 o) ??ﬁngmolhgg#@@d%emﬂ? "bb]‘" tore) wzﬂsg d&%c&wﬁmw 5 e?férﬁ&é
Fzz : é E(I\J/R ( ﬂbﬁél;stﬁolvé’ntC’\ﬁas( %o@f?niﬁd&ir% % ?’&s@%@ndlthé%gidﬁé f‘a%%z o
141.5, 141. §L"@P 'égDCQ'Ly? B"J’%ﬂ hg organicy wete dried pier magnegium Slde@f?- 135. 1,
131.6, 130. ﬁneréafbna soWe?‘:t %mé@@d ﬁndéﬂr%dﬁceéﬁés@ure%%ﬁe&e 4 Bfown Ha?n4ThL19 1,

104.6, 56.2, 54.3 27.6, 26.9, 23 20. 8,
19.5, 18. 0, Prosiugt U!ﬁl mhed by qgllaﬁp@rqoatography on silica-gel eluting with “l0-50%

g |
N ter % yhefhzé mq@ LbRtehing %g@téﬂs%érﬁvédms.négénh% \{eﬁg fetnBldd ©!

WO 97/ 06 167to yield N ( -sec-butyl-4-(1 Zl-2-methyhmndazo[4 5-c]pyncP n-1 -ylmethyl)-N-{S-(G-[3-
- PCT/ GBY6/ Olwr?ohdmo-‘l ~-{4-tolyl}-prop-1 E-enyl]-pyndm-Z-yl)-pmp-ZE-enyl}-beAi&amlde as a
brown oil (218mg, 59%). 1H-NMR; & (CDClg), 9.01 (1H, bs), 8.34 (1H, bs), 7.39 (1H, t,
J=7.8Hz), 7.37-7.34 (2H, m), 7.20-6.29 (12H, bm), 5.32 (2H, s), 4.54-3.60 (3H, bm),
. 3.16 (2H, d, J=6.9Hz), 2.57 (3H, bs), 2.50 (4H, bm), 2.36 (3H, s), 1.73 (4H, bm) and
1.70-0.68 (8H, bm); 13C-NMR; & (CDCl3), 171.2, 170.9, 157.1, 154.0, 153.2, 152.9,

-141.5, 141.3, 141.1, 139.9, 139.4, 137.7, 137.0, 136.4, 136.1, 135.7, 135.1, 131.6,
130.6, 130.3, 129.9, 129.3, 128.6, 127.0, 126.0, 120.3, 119.4, 119.1, 104.6, 56.2,
54.3, 53.7, 52.2, 47.2, 46.6, 41.8, 27.6, 26.8, 23.1, 20.8, 19.5, 18.0, 13.6 and 10.7.

Example 10

N-tert-Butyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-pyrrolidin-1-
yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyl}-benzamide.



[err] (a) tert-Butyl-{3-(6-[3-pyrrolidino-1-[4-tolyl}-prop-1
E-enyl ] -pyridin-2-yl)-prop-2E-enyl}- am ne. A sol ution of
3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enal
(323ng, 0.927mmol) in DCM (20m ) was treated with activated powdered 3A

nol ecul ar siwQ8WIEIE)) and tert-butyl amine (350[err]l, 3.21 PAFSB6OBRL
reaction was stirred for 1 week, filtered and concentrated under reduced
pressure to provide the mne as a brown oil. The residue was resuspended in
dry nmethanol (20m ), cooled in an ice- sal #2path and treated under an inert
at nosphere with sodi um borohydride (35ng, 0.93mmol). The reaction was

stirred for 2 hours : vent renpved under reduced pressure. The residue
was taken up in (10§1) washed. with brine. The organics were dried’
over anhydrous magn&g | phate, filtered and concentrated to yield

tert-butyl-[3-(6-[3-pyrrolj-dino-1-{4-tolyl}- prop 1E—eny|] pyri di n-2-
yl)-prop-2E-enyl }-am ne as etr]H -NVMR, [err]
(cbCl[err]), 7.40 (1H, t, J 13-7.06 (3H, m,
6.94 (1H, dt, J=7.5, 6.6Hz), Z
1.0Hz), 3.19 (2H, d, J=7.0Hz), 2.5f-2.50 (4H,
(4H, m and 1.16 (9H, s). (b) Y
N-tert-Butyl-4-(1H 2-mmet hyl i m dazo[ 4, 5-c] pyridin-1-ylpethyl)-N{3-(6-[3-

WD 97/ 06167
PCT/ GB96/ 01849 ' < ) ? _

., s), 1.80-1.73

(a) tert-Butyl-{s-(S-[3-pyrrolldmo-1 -{4-tolyl}—prop-1 E-enyl]-pyridln-z-yl)-prop—2E-enyI}
amine.

A solution of 3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl}-prop-2E-enal
(323mg, 0.927mmol) in DCM (20ml) was treated with activated powdered 3A
molecuiar sieves (2g) and tert-butylamine (350pl, 3.21mmol). The reaction was
stirred for 1 week, filtered and concentrated under reduced pressure to provide the
imine as a brown oil. The residue was resuspended in dry methanol (20ml), cooled
in-an-ice-salt-bath- and treated under-an-inert atmosphers with-sodium borohydride
(35mg, 0.93mmol). The reaction was stirred for 2 hours and solvent removed under
reduced pressure. The residue was taken up in DCM (10ml) and washed with brine.

. The organics were dried over anhydrous magnesium sulphate, filtered and
concentrated to yield tert-butyl-{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyi}-pyridin-2-
yl)-prop-2E-enyl}-amine as an orange oil (439mg, crude). 1H -NMR; & (CDCl3), 7.40
(1H, t, J=7.5H2), 7.24-7.16 {3H, m), 7.13-7.06 (3H, m), 6.94 (1H, dt, J=7.5, 6.6Hz),
6.70-6.60 (2H, m), 3.43 (2H, dd, J=5.5, 1.0Hz), 3.19 (2H, d, J=7.0Hz), 2.57-2.50 (4H,
m), 2.39 (3H, s), 1.80-1.73 (4H, m) and 1.16 (9H, s).

(b) N-tert-Butyl-4-(1 H-2-mgthylimldazo[4,5-c]pyridin-1-yImethyl)-N-{s-(G-[S-



43 pyrrolidino-1-{4-tolyl}-prop-1

E: enyl ] -pyridin-2-yl)-prop-2E- enyI } - benzam de. A sol ution of
tert-butyl-{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1

E-enyl ] -pyridin-2-yl)-prop- 2E-enyl }-am ne (439ny, 1.13mmmol),

4- (1H 2- met hyl i m dazo[ 4, 5-c] pyri di n- 1- yl met hyl )} benzoi ¢ acid sodi um sal t
(326ng, 1. 13wWewA616EDC ( 324y, 1.69nmol) and HOAt (15ny) PER/GBR018490N )
was stirred at roomtenperature for 96 hours. Sol vent was renoved under
reduced pressure and the residue partitioned between DCM-and brine. The
organi cs were dried over magnesium sul pha#8, filtered and sol vent renoved
under reduced pressure to | eave a brown foam The product was purified by
col utm chr opwtroliginp1y{4ctold}-propal anyiipyriding2 i)t grop2E288yijrbehaamaide. n DCM
-Product containing fractions were conbi ned and sol vent renoved to yield N
tert-butyl-4-(1H 2-nethylim dazo[ 4, 5-9] pyridin-1-yl methyl)-N{3-(6-[3-pyrro
|'i di no-1-{4A solmti!ir\ydaf}teﬂFbmylél{E-(BFIal-dyrindirﬂl-M&-tdyl}-pwmﬂE%ﬁyﬁWrihtrba l)

o Ty QEserivi}é%e (b Ty, e aih B oyagtoy o

% g’szgzzw Prietiylf}befddic atid sodidhi s(a&wazehn Y ¥9 3fHriagl), EDO 332408, 16981rho|)n)

J —
J=3. 6Hz) , gaa (qﬁmgj i’bHMﬁj‘ On) ygs FE‘Z'F%" B§5°°"2 W?@Q’e 3‘3' %’g%'s( 3H, s),
1.92 (4H, Sbl@enﬁWés FemdveQidndey redutedipredddre ahdnthé rd<id¥d panitibhed bétvden
igg ;1’ igg éCl\i ginnfz éﬂ}% or}ggéicg’wqrgéi%d?’c_by?%?ﬁ%ag%’esi}x?g"géj&lgggté Zilterle§7a'n%
é)z(g nrgl éoifl%éﬂleﬁb reffbvid Udlef redtiRed. prédsufe t&feave alsrodn f8dm? THY!protiuBt was

N- 3, 5- Di et RYIifisd by gelumn ghromatography on; siica-gel [eluting wilhy 1 0:85% msthagelig) ) - N

{3-[6- pC Pro uc nt m fractlons ere ct? bined agd sogfen emoved to Eyleld N-
(3- pyrrolldln- - %/ -prop-1 - TP J enyl
nzam de. tert- u m ylxmldazo[4 5-c]pyndm- ylmethyl)-N- 3- s-fjs-pyrrolxdmoq 4-

_ '[Dng/r ]GB%/ Olﬁﬂﬁ} -prop- E-enyt]-pyndxn-2-yl)-prop-2E-enyI}-benzam|de as &brown oil (75mg,
11%}). 1H-NMR; § (CDClg), 9.01 (1H, d, J=0.7Hz), 8.35 (1H, d, J=5.5H2), 7.46 (1H, ,
J=7.8Hz), 7.35 (2H, d, J=8.2Hz), 7.24-7.15 (4H, m}, 7.07 (2H, d, J=8.0Hz), 7.03-6.99
(3H, m), 6.78-6.67 (2H, m), 6.43 (1H, bd, J=15.8Hz), 5.34 (2H, s), 4.10 (2H, d,
J=3.6Hz), 3.48 (2H, d, J=6.7Hz), 2.90 (4H, bs), 2.58 (3H, s), 2.40 (3H, s), 1.92 (4H,
bm) and 1.58 (9H, s); 13C-NMR; & (CDCl3), 172.7, 156.4, 153.7, 153.6, 142.0, 141.8,

140.3, 139.8, 139.3, 137.7, 137.0, 135.7, 133.3, 130.7, 129.4, 129.3, 126.9, 126.1,
.121.2, 120.5, 104.9, 57.8, 53.9, 53.4, 49.2, 47.0, 28.7, 234, 21.2 and 14.0.

~Example 11

N-3,5-Dimethylcyclohexyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl}-N-{3-[6-
(3-pyrrolidin-1-yl-1-{4-tolyl}-prop- 1 E—enyl)-p_ygfidin-2-yl]-prop-ZE-enyl)-benzamide.



(a). |
3, 5- D net hyl cycl ohexyl -{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1lE-enyl]-pyrid
i n-2-yl)- prop-2E-enyl}-am ne. A sol ution of
3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]pyridin-2-yl)-prop-2E-enal
(206ng, O. cwWemdiokiePn DCM (10ni) was treated with acti vat edPGIGRAISHIZA

nmol ecul ar sieves (1g) and 3, 5-di net hyl cycl ohexyl am ne (169ny, 1.36mmol).
The reaction was stirred for 36 hours, filtered and concentrated under
reduced pressure to provide the imne as 4% brown oil. The residue was
resuspended in dry nmethanol (10m ), cooled in an ice-salt bath and treated

under an inert atnosphe W It sodi um bor ohydride (30ng, O0.79mmvol). The
reaction was stirred f@?&and sol vent renoved under reduced
S

pressure. The residue n up i
organi cs were dried over “anhydrous mag
concentrated under reduced pregsSHng.
chr omat ography on silica-gel, |
containing fractions were conbi® ' U1 9 reduced
pressure to yield _
3, 5-di met hyl cycl ohexyl - {3-(6-[ 3- pyrrofi di no- 1- {4-t ol yl %pr op- 1E-enyl ] - pyrid
in-2- yl)-prop-2E-enyl }-amne as a brown oil (50ng). [erf]H -NWR, [errf]
(coCl[err]), 7.44 (1H, t, J=8.0Hz), 7.26-7.19 (3H, m, fEG 7.08 (3H m,

um sul phate filtered and

6.94 (1H, dt, J=16.0, 6.5Hz), 6.71- 6.62 (2H m), 3.47€(2H dd, J=6.5,
1.0Hz), 3.20 (2H, d, J=7.0Hz), 3.06-3.01 (1H, m, 97/ 06167
PCT/ GB96/ 01849 45 2.59-2.51
(4H, m), 2.42 (3H, s), 1.84-1.61 (10H, n), 1.02 (2H, dt, J=13.5, 2.5Hz),
0.90 (6H, d, J=6.0Hz) and 0.64-0.49 (1H, .

(a) 3,5-Dimethylcyclohexyl- 3-(6-[3-pyrrol|d|no-1 [4-tolyl} prop- E-enyl]-pyndm-z-yl)
prop-2E-enyl}-amine.

A solution of 3-(6-[3-pyrrolidino-1-{4-tolyi}-prop-1 E‘enyl]'-pyridin~2-yl)-prop-2E-enal
(206mg, 0.62mmol) in DCM (10ml) was treated with activated powdered 3A
molecular sieves (1g) and 3,5-dimethyicyclohexylamine (169mg, 1.36mmol). The
reaction was stirred for 36 hours, filtered and concentrated under reduced pressure
to provide the imine as a brown oil. The residue was resuspended in dry methanol
(10ml), cooled in an ice-salt bath and treated under an inert atmosphere with sodium
borohydride (30mg, 0.79mmol). The reaction was stirred for 2 hours and solvent
removed under reduced pressure. The residue was taken up in DCM (10ml) and
washed with brine. The organics were dried over anhydrous magnesium suiphate,
filtered and concentrated under reduced pressure. The product was purified by
column chromatography on silica-gsl, eluting with 10-20% methanol/DCM. Product
containing fractions were combined and solvent removed under reduced pressure to
yield 3,5-dimethyicyclohexyl-{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-
yl}-prop-2E-enyl}-amine as a brown oil (50mg). 1H -NMR; & (CDCl3), 7.44 (1H, t,
J=8.0Hz), 7.26-7.19 (3H, m), 7.16-7.08 (3H, m), 6.94 (1H, dt, J=16.0, 6.5Hz), 6.71-
6.62 (2H, m), 3.47 (2H, dd, J=6.5, 1.0Hz), 3.20 (2H, d, J=7.0Hz), 3.06-3.01 (1H, m),

Om ) and washed with brine. The .



(b)

N- 3, 5- Di et hyl cycl ohexyl -4- (1H 2- net hyl i m dazo[ 4, 5-c] pyri di n-1-yl net hyl ) - N
{3- (6-[3-pyrrolidino-1

-{4-tolyl)-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl } - benzam de. A

sol ution of , '

3, 5- di et hy| ¥RY@Ry| - (E) - { 3- (6-[ 3- pyrrolidi no-1-{4-tol y| }PGRGRISKIReny| ]| -
pyridin-2-yl)-prop-2-enyl}-amne (50ny, 0.11lmmol),

4- (1H 2-methyl i m dazo[ 4, 5- c]pyridin-1-ylnmethyl)]benzoic acid sodium salt
(60ng, 0.20mmmol ), EDC (33ng, 0.17mmol) andt8HOAt (5ng) in DMF (10m) was
stirred at roomtenperature for 12 days. Solvent was renoved under reduced
pressure an.582.5%fH)ms), pak2t (BH, e))coBbe1e1d0HDAY) RO8 (21 deJ=T38, 2/58E1 590

were dried Lum syl fiil{ered and sol vent renoved under
reduced pre3§ﬁgﬁ%ﬁéﬁt§m§8ﬁg’m§mm’m he product was purified by colum
chromat ography on silica-gel eluting with 10-25% net hanol in DCM Product
t ai ni f K . nbi I t, t i el

N3, 5 i et HoY Ao slanea T dARGe ot oias S B Yo ORVAS-
-{3- (6-[ 3- pyeLalovitoniinb-{44- = i- b)) = midaenyl
- E)engam'[ depgs ula Fily([iahl}ol“g'\?vlaz)‘l[‘iﬂl4 Eﬁ%ﬂ%}b@ﬁ%@ﬂ%ﬁéﬁ?&ﬁ EIIF\%:? b?ﬂgszr%ezﬁ l:Im{n(e%rar] ) ,'eg?/o}z
(1 H s), 835 (1H bd, J=4.5Hz), 7.41 (1 H, t, J=7.8Hz), 7.38 (2H, d,

J=8. 1Hz), 7. i - i . -efvil-
I8 BHZg 1 ./gg?g}gga o_;GL g!,i;.-dn‘heth(jk:géiofuéx;hi(E)d{:s4 geégs}éyr%lzoﬁn&Mh to@l}&?gg-ﬁl(ézel_fyq)d,

. 5.34 (2H' s),. 210 (1H, ‘b . -
J=3.6Hz), 3.Pyidinp2y cRrOBQGQW}z?ml'% (ﬁ"@s&;rﬁ}%mm% eﬂsﬁ&h?r,mﬁg)yl!mmazgl%%ﬂ s),

0,54 (s bIPIE-inshakreec e Figig 30tneh: FOG L. 11,

)
142.0, 141. @-17Immod anthidOAL (Smg) ip, DNEd 10ml) ves stirrexhat reomitemperatupfor 1229, 1,

127. 4, 126. ?dag%%og\(en} %%fgrenf%%g%ndgfl réducdd preséife Indfe Yesidle Parthiongd

22.5, 21.3 an
N-i so- Pr opy|betweemDESMant\birinei dEheoprgabics]vwsrei dtied-avey magnesium sulpbajes- ( 3- pyr

- 151 4.t of oSt and gelvent removed under pedijopd prassuse o jeave & brown ol The
- WD 97/ 06167 product was purified by column chromatography on silica-gel eluting with 10-25%
'[Dg/r ]GB%( Qlﬁ&hanol in DCM. Product containing fractions were combined aH solvent removed
to yield N-3.5-dimethylcyciohexyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-
- - «{8<(6-[3-pyrrotidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-benzamide
as a yellow oil (43mg, 54%). 1H-NMR; 5 (CDCl3), 8.02 (1H, s), 8.35 (1H, bd,
J=4.5Hz), 7.41 (1H, t, J=7.8Hz), 7.38 (2H, d, J=8.1Hz), 7.22-6.99 (9H, m), 6.78 (1H, dt,
. =156, 5.0Hz), 6.69 (1H, d, J=7.8Hz), 6.56-6.33 (1H, m), 5.34 (2H, s}, 4.50-4.10 (1H,
bm), 4.25 (2H, bd, J=3.6H2), 3.19 (2H, d, J=6.9Hz), 2.58 (3H, ), 2.53 (4H, bs), 2.39
(3H, s), 2.10-1.60 (5H, bm), 1.76 (4H, bm), 1.34-1.21 (2H, m), 0.95-0.66 (1H, m) and
.- 0:84.{6H, bd, J=6.3H2); 13C-NMR; 5 {CDCl3), 157.4, 153.5, 142.1, 142.0, 141.86,
140.3, 139.8, 137.9, 136.9, 136.7, 135.9, 135.3, 129.7, 129.1, 127.4, 126.2, 120.8,
119.9, 104.9, 54.8, 54.1, 47.0, 36.9, 28.3, 23.5, 22.5, 21.3 and 14.0.

Example 12

N-iso-Propyl-4-(1 H-2-methylimidazo[4,5-c]pyridin-1 -yimethyl)-N-{3-{6-(3-pyrrolidin-1-
yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi}-prop-2E-enyl}-benzamide.



(a)

| s0- Propyl -{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-pro
p- 2E- enyl)-am ne. A solution of 3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1
E-enyl ] -pyridin-2-yl)-prop-2E-enal (415ng, 1.25mmol) in DCM (20mM ) was
tteated w twosmdsisrat ed powder ed 3A nol ecul ar sieves (2g) XEA/GBIC/01849

i so-propyl am ne (427[err]l, 5.00mmol). The reaction was stirred for 96
hours, filtered and concentrated under reduced pressure to-provide the

imne as a brown oil. The residue was redfspended in dry nethanol (10m),
cooled in an ice-salt bath and treated under an inert- atnmosphere with

sodi um bor ohydri de (454, .18mm|). The reaction was stirred for 2 hours
and sol vent renoved d duced pressure. The residue was taken up in DCM

(10m ) and washed wi gh S tu at ed sodi um bi carbonate. The organics were
dried over sodi um sul ptfat e flltered and concentrated under reduced
pressure to yield iso-prop
pyrrolidino-1-{4-tolyl}-prop-
a browmn oil (413ng, 93%. [e
J=7.7Hz), 7.23-6.88 (7H, bm, & - m, iy 4.9Hz), 3.19
(2H, J=6.9Hz), 2.92 (1H m, 2. , : , 1.77 (4H, m and
1.12 (6H, d, J=6.3Hz). (b)
N-i so- Propyl - 4- (1H 2- et hyl i m dazo[ 4, 5-c] pyridin-1-ylmethyl)-N(3-(6-[3-
WD 97/ 06167 - .

PCT/ GB96/ 01849

pyrrolidino-1-{4-tolyl}-prop-1

E-enyl ] - pyridi n-2-yl)-prop-2E-enyl ) - benzam de.

47

(a) iso—PropyI {3-(6-[3-pyrrohdino-1 -{4-tolyl}-prop-1 E-enyl]-pyndmoz-yl)-prop-ZE-
enyl}-amme '

A solution of 3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-enal
(415mg, 1.25mmol) in DCM (20ml) was treated with activated powdered 3A

molecular sieves (2g) and /so-propylamine (427, 5.00mmol). The reaction was

stirred for 96 hours, filtered and concentrated under reduced pressure to provide ihe

imine as a brown oil. The residue was resuspended in dry methano! (10ml), cooled
in an ice-salt bath and treated under an inert atmosphere with sodium borohydride

{(45mg, 1.18mmol). The reaction was stirred for 2 hours and solvent removed under
reduced pressure. The residue was taken up in DCM {10ml) and washed with

saturated sodium bicarbonate. The organics were dried over sodium sulphate,
filtered and concentrated under reduced pressure to yield iso-propyl-{3-(6-[3-
pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-amine as a brown oil
(413mg, 93%). 1H -NMR; 3 (CDCl3), 7.42 (1H, t, J=7.7Hz), 7.23-6.88 (7H, bm), 6.65
(2H, m), 3.47 (2H, d, J=4.9Hz2), 3.19 (2H, J=6.9Hz), 2.92 (1H, m), 2.53 (4H, m), 2.41
(8H, s), 1.77 (4H, m) and 1.12 (6H, d, J=6.3Hz).

(b) N-iso-Propyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-(6-[3-



A sol ution of

I_so-propyl -{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-
prop- 2E- enyl } -ami ne (405ny, 1.08mml),

4- (1H 2-net hyl i m dazo[ 4, 5-c] pyri di n-1- yl nethyl)benzoic acid

di hydr ochl orj salt (367ny, 1.08mmol), EDC (311lng, 1.62 | '
N- et hyl mr-ﬂk&ﬁ?’?fﬁ%Z%[ err]l, 2.16mmol) and HOAt (20ny) Wﬂ%) was
stirred at roomtenperature for 8 days. Solvent was renoved under reduced
pressure and the residue partitioned betvvec,=7n DCM and saturated sodi um

bi carbonate sol ution. The organics were dfied over sodi um sul phat e,
filtered and sol vent renoved under reduced pressure to |eave a brown oil.
The product PYEelidine: H-{4-tplHiPean-tRrenylirRyridinrgridbRipRdE BNyl ckenzamide.ut i ng

wi th 10-15% nmet hanol in DCM Product containing fractions were conbi ned and
solvent renoved to yield N

i so- propyl - A sdution abisypropyld8-A6{3;mredlidino- ti{4rtalyl}-prop-1E-enyl}-pyridin-2-yl)-
-yl met hyl) - 305 A Of Aingt | 120 - ({40 . N s e 4
(it ol y1 1) pPERE Sy oY) vigammol, 411 2 mathylimidazols,S-clovridi |-
brown foam lrBétwl)benzdic adiddifydrodiorideesalt (I6vnaD) 1.08mmmbl), BDC {3116g,19 ( 1H,
d, J=5.0Hz), 7.46 (2H, t =7. , 1. 32-6.58 3H, . bm), 5,49 (2 S),
4.15-3. 94 % él-’é%‘ﬁ‘?{)' g:mgﬂw%pemg;ﬁ%&_@%ﬁ)gﬁgngt(pjﬂ(m Haﬁf,@@.“shgr( gM,F éP,m')
2.27 (3H, s 79 (4F 6 - - NMR: [ er QD) ,
173.1, 157. &fas]ﬁ%'.%g,é?%%@f?@%#‘ﬂ%fi?ﬂﬁy(slt&'@m% %%&Téé‘l‘f%b
138. 6, 138. presstife and 13 résiduespantitions? batweastrDCM and satigated satidgn?2, 128.1,
124.7, 122. . D, .9 0. 47.9 A3 2 4.0 1.3 0.5
and 13,0, Bicaingiefe safiior IR croanits Wers K AvEr Sy Sulshete idTa g
-yl et hyl) - selvént fenjdvegyunder ireducetl presdure{td i¢aeya brqwopil.1 The product was
o) Py L Sifed by cbidth? B aibgtaphy By alaigel eluting w15 4SHEhanot in
DCM. Product containing fractions were combined and solvent removed to yield N-
iso-propyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-(6-{3-pyrrolidino-1-
{4-tolyl}-prop-1 E-enyl]-pyridin-2-y!)-prop42E-enyl}-benzamide as a pale brown foam
(180mg, 27%). *H-NMR;  (MeOD), 8.74 (1H, s), 8.19 (1H, d, J=5.0Hz), 7.46 (2H, 1,
J=7.8Hz), 7.32-6.58 (13H, bm), 5.49 (2H, s), 4.15-3.94 (3H, bm), 3.49 (2H, d,
J=6.5Hz), 2.87 (4H, bs), 2.54 (3H, s), 2.27 (3H, s), 1.7¢ (4H, m) and 1.21-1.11 (6H,
m); 13C-NMR; 5 (MeOD), 173.1, 157.9, 156.8, 156.1, 147.0, 142.4, 142.2, 141.1,
140.5, 139.2, 138.6, 138.4, 137.9, 135.5, 133.0, 132.7, 132.3, 130.7, 130.5, 128.2,
©128.1, 124.7, 122.4, 121.7, 107.5, 54.9, 54.8, 52.5, 47.9, 43.2, 24.0, 21.3, 20.5 and
13.9.

Example 13

N-Ethyl-4-{1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-pyrrotlidin-1-yl-1-
{4-tolyl}-prop-1E-enyl)-pyridin-2-yi]-prop-2E-enyl}-benzamide.



(a)
Ethyl)-{3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-pro
p- 2E- enyl }- am ne. A sol ution of
3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enal
449y, 1. 3WOWTI0S1GTn DCM (20m ) was treated with nmagnesi um"é B4 2()
and ethylamne (745[err]l of a 2.0Msolution in THF, 1.49mvl). The
reaction was stirred for 18 hours, filtered and concentrated under reduced
pressure to provide the inmine as a brown #8 . The residue was resuspended
in dry nethanol (15m ), cooled in an ice- salt bath and treated under an

I nert atnosphere with di wm borohydride (50ng, 1.32mmol). The reaction was
stirred for 2 hours ‘and golWent renoved under reduced pressure. The residue
was taken up in DCM &Qd ed with saturated sodi um bicarbonate. The
organics were dried ovEr anhydrous sodi um sul phate, filtered and
concentrated under reduced Rressure toyield
et hyl -{3-(6-[3-pyrrolidin-1-
prop- 1E-enyl ] - pyri di n- 2-yl ) - phop#=
98% . [err]H - NVR, 8 (CDCl[err]), ¥

7.09 (3H m, 6.94 (1H, dt, J=15.8,06.0Hz), , 3.49 (2H, dd,
J=6.1, 1.4Hz), 3.19 (2H, d, J=7.0Hz), 2.74 (2H, q, 1Hz), 2.53 (4H, bs),
2.40 (3H, s), 1.77 (4H m and 1.16 (3H, t, J=7.1 Hz) N (b)

N Et hyl - 4- (1H 2-net hyl i m dazo[ 4, 5-c] pyridin-1-ylnmethfl)-N-{3-(6-[3-pyrrolid
in-1- WD 97/ 06167 '

PCT/ GB96/ 01849 49
yl-1-[4-tolyl}-prop-1 E-enyl]-pyridin-2-yl)-prop-2E-enyl}-benzam de. A
sol uti on of

ethyl -{3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop
- 2E-enyl)-am ne (460ny, 1.27mmol), 4-(1H 2-methylim dazo[4,5-c]pyridin-1 -
yl met hyl]}benzG ¢ acid sodiumsalt (368ng, 1.27mmol), EDC(360ng, 1.91mol),
N- met hyl nor phol i ne (279[err]l, 2.54mmol) and HOAt (20ng) in DVF (15m)
was sti rr ed(at Ethyl)-{3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yi)-prop-2E-enyl}-

amine.

oi |l (469my,
7.20 (3H, m,

A so!utioh of 3-(6-[3-pyrrolidiho-1-{4-to|y|}-prop-1E-enyl]—pyridin-z-yl)-prop-2E-enal
(449mg, 1.35mmol) in DCM (20mi) was treated with magnesium sulphate (2g) and
ethylamine (745p! of a 2.0M sclution inTHF, 1.49mmol). The reaction was stirred for
18 hours, filtered and concentrated under reduced pressure to provide the imine as a
-brown oil. The residue was resuspended in dry methanol (15mi), cooled in an ice-
salt bath and treated under an inert atmosphere with sodium borohydride (50mg,
1.32mmol). The reaction was stirred for 2 hours and solvent removed under reduced
pressure._The. residue. was.taken up-in-DCM-and washed- with saturated sodiom~—
bicarbonate. The organics were dried over anhydrous sodium sulphate, filtered and
concentrated under reduced pressure to yield ethyl-{3-(6-[3-pyrrolidin-1-yl-1-{4-tolyi}-
prop-1E-enyl}-pyridin-2-yl)-prop-2E-enyl}-amine as a brown oil (4'69mg, 98%). 1H -
NMR; 3 (CDCls), 7.42 (1H, t, J=7.8Hz), 7.20 (3H, m), 7.09 (3H, m), 6.94 (1H, dt,
=15.8, 6.0Hz), 6.66 (2H, m), 3.49 (2H, dd, J=6.1, 1.4Hz), 3.19 (2H, d, J=7.0Hz), 2.74
(2H, q, J=7.1Hz2), 2.53 (4H, bs), 2.40 (3H, s), 1.77 (4H, m) and 1.16 (3H, t, J=7.1Hz2).

{b) N-Ethyl-4-(1 H-2-methyiimidazo[4,5-c]pyridin-1 -yimethyl)-N-{3-(6-[3-pyrrolidin-1-



roomtenperature for 96 hours. Solvent was renoved under reduced pressure
and the residue partitioned between DCM and saturated sodi um bi carbonat e
sol uti on. The organics were separated, dried over sodi um sul phate,
filtered and sol vent removed under reduced pressure to |leave a brown oil.
The product was purified by col um chromatography on silica-gel eluting
with 5-10% TXH2Y in DCM Product  containing fractions 168U MBPned and
solvent renoved to yield Nethyl-4-(1H 2-

met hyl i mi dazo[ 4, 5-c] pyridin-1-ylmethyl)-N-[3-(6-[3-pyrrolidin-1
-yl-1-{4-tolyl}-prop-1 E- enyl ] -pyri di #92-yl) - prop- 2E- enyl } - benzani de as
a brown gum (365ng, 47% . [err]H NVR, [err] (CDCl[err]), 9.02 (1H, s),

8. 37 (1H, (yHa#apwmrppﬂE!rényn}plyridi)172-yl)-Meﬁ’-ZE?erM]-bemu)amidw. 07 (5H, m,
6.75-6.49 (3H, bn), 5.35 (2H, s), 4.36 (1H bs), 4.04 (1H, bs), 3.58 (2H,.
m).334(2Hd J=6.7Hz), 2.72 (4H, bs), 2.60 (3H, s), 2.40 (3H s), 1.84

(4H, bs) amsolufioR o htﬁ;&-{:ﬁ-@l[a pyrolidiertFia-dvetylf-propH1 E-Bhyﬂ- yhdih-2-.yhdetrop-

14210 12928 gt o 730, B BB B 1

(S)-4- Met hﬂm@W%eﬁibh&c@&MhM@MSB#@ﬂ@Mﬁb#lEE)C](S‘Gng. 1.9tmmol); N-
-yl net hyl ) -benzoyl ] - { 3-

pyrroil d| nmetpvlnm)mlm (?V%lﬂp r&dmmol apd)H@A (20mg) in ANIE (1 Srpl) amascstirrgd atri no
?DC-I?/Q g%gg%%ggf@a}gmperatuye for gﬁwurs Solventvwas9 Zemovecz under recuged pressure and
[err] the residue partitioned between DCM and saturated sodium bicarbonate solution.
The organics were separated, dried over sodium sulphate, filtered and solvent
removed under reduced pressure to leave a brown oil. The product was purified by
--.—column.chromatography.on_silica-gel eluting .with.5-10%.methanol .in.DCM.. . Product
containing fractions were combined and solvent removed to yield N-ethyl-4-(1H-2-
methylimidazof4,5-c]pyridin-1-ylmethyl)-N-{3-(6-[3-pyrrolidin-1-yi-1-{4-tolyl}-prop-1E-
.. enyl}-pyridin-2-yl)-prop-2E-enyl}-benzamide as a brown gum (365mg, 47%). 1H-
NMR; 3 (CDCl3), 9.02 (1H, s), 8.37 (1H, d, J=5.6Hz), 7.45 (3H, m), 7.24-7.17 (4H, m),
7.07 (5H, m), 6.75-6.49 (3H, bm), 5.35 (2H; s), 4.36 (1H, bs), 4.04 (1H, bs), 3.58 (2H,
m). 3.34 (2H, d, J=6.7H2), 2.72 (4H, bs), 2.60 (3H, s), 2.40 (3H, s), 1.84 (4H, bs) and
1.25-1.13 (3H, bm); 13C-NMR; 6 170.8, 153.6, 142.1, 142.0, 139.9, 137.5, 137.0,

136.4, 134.8, 129.6, 129.4, 127.6, 121.3, 104.9, 77.3, 54.4, 53.8, 50.8, 47.1, 23.5,
21.3 and 14.1.

Example 14
(S)-4-Methyl-2-([4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-benzoyl]-{3-[6-(3-

pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl)-prop-2E-enyl}-amino)-pentanoic
acid ethyl ester.



(a)
(S)-4-Methyl-1-(3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl]-pyridin-2
-yl )=-prop- 2E-enyl}-am nopentanoic acid ethyl ester. A sol ution of
3-(6-[3-pyrrolidin-1-yl-1-{4tol yl}-prop-1E-enyl]-pyridin-2- rop- 2E-

enal (420ng,Wa%YMehl) in DCM (20m ) was treated with pomdé&@éc #¥#Pecul ar
sieves (2g) and L-leucine ethyl ester (221 ng, 1 .39mvl). The reacti on was
stirred for 120 hours, filtered and concentrated under reduced pressure to -
provide the imne as a brown oil. The resP@ue was resuspended in dry

met hanol (15m ), cooled in an ice-salt bath and treated under an inert

at nosphere with sodi um ohwdri de (50ng, 1.31mmol). The reaction was
stirred for 2 hours a Sofve enmoved under reduced pressure. The residue

was taken up in DCM an W th ed sodi um bi carbonate.. The
organi cs were dried over anhydrous so |u filtered and
concentrated under reduced pres
(S)-4-methyl -1-{3-(6-[3-pyrroli
1-{4-tolyl }-prop-1E-enyl]-pyrid
ethyl ester as a brown oil (585ny, ' ;

7.42 (1H, t, J=7.8Hz), 7.23-7.06 (6Fiobn) 6.83-6. 61 ( m, 4.20 (3H, m,
3.47-3.22 (2H, m, 3.18 (2H, d, J=6.9Hz), 2.52 (4H m, R.41 (3H s), 1.77
(4H, m., 1.51 (1H, t, J;?.ZFB), 1.27 (5H, m and 0.97-<5ijf (6H, m.

WD 97/ 06167
PCT/ GB96/ 01849 ' 51 (b)
(S)-4-Methyl -2-([4-(1H 2-net hyl i m dazo[ 4, 5-c] pyri di n-1-yl met hyl ) - benzoyl ] - {

gul phat e,

2pent anoi ¢ aci d
err] (CDCl[err]),

3-[6-
(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-am
i no)- pentanoic acid ethyl ester. A sol ution of

(S)-4-methyl-1-{3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1 E-enyl]-pyridin-
2-yl)-prop-2E-enyl)-am nopentanoic acid ethyl ester (570ng, 1.20mmol),

4-(1H 2- methylim daz é ridin-1-ylmethyl) benzorc aci d
di hydr ochl o(ﬂ)d@)ﬁaMetﬂya'GSWg( -%!mhdn)- T-yde{4- ropt1 B@nylltpyridin-2-yl)-prop-

N-met hyl morgesg,ry ea,(,@,g ﬂaﬁb@ﬂ%%‘s@ eégncl HOAt (20ng) in DI\/F (10m) was- -+

stirred at room errper | vent was renoved under reduced
pressure and .t he resi.due partitioned between DCM and saturated sodi'um '

o Ao o T8 ARMIBS VBT e Y HUTE SRR bR 0E, |

The product ends(4a&m9f 1 @6mypol} in mMc(a@ml)amaﬁgtruM with powdered@A malecuian

wth 5-12% sieves (2g) and L-leucine sthyl ester (221mg, 1.39mmol). The reaction was stirred
for 120 hours, filtered and concentrated under reduced pressure to provide the imine
.as a brown oil. The residue was resuspended in dry methanol (15ml), cooled in an
ice-salt bath and treated under an inert atmosphere with sodium borohydride (50mg,
1.31mmol). The reaction was stirred for 2 hours and solvent removed under reduced
pressure. The residue was taken up in DCM and washed with saturated sodium
bicarbonate. The organics were dried over anhydrous sodium sulphate, filtered and
concentrated under reduced pressure to yield (S)-4-methyl-1-{3-(6-[3-pyrrolidin-1-yl-
1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-aminopentanoic acid ethy! ester
as a brown oil {(585mg, 94%). 1H -NMR; & (CDCly), 7.42 (1H, t, J=7.8Hz), 7.23-7.06
(6H, bm), 6.83-6.61 (3H, m), 4.20 (3H, m), 3.47-3.22 (2H, m), 3.18 (2H, d, J=6.9Hz),
2.52 (4H, m), 2.41 (3H, s), 1.77 (4H, m), 1.51 (1H, t, J=7. 2Hz) 1.27 (5H, m) and 0.97-
0.90 (6H, m).



met hanol in DCM Product containing fractions were conbi ned and sol vent
renoved to yield
(S)-4-rret hyl -2-([4-(1H—2-net hyl i m dazo[ 4, 5-c] pyri di n-1-yl met hyl ) - benzoyl ] - {

[6 (3- pyrrolldln l‘él—l {4-tolyl}-prop-1E-enyl)-pyridin-2- yI gro 2E—eny|}
-amino) - pen?B cid ethyl ester as a brown oil (58ny, SB&T M1 - NWR
[err] (MeOD), 8.65 (1 H, s), 8.08 (1H d, J=5.6Hz), 7.39 (1H, t, J=7.THz),
7.33 (1H, d, J=5.6.Hz),7.29 (1H, d, J=7.7Hz), 7.25 (1H, d, J=7.8Hz),
7.10-7.03 (4H, n), 6.96 (1H d, J=7.9Hz), 8.90 (1H, m, 6.82-6.74 (1H, n')
'6.70 (1H, d, J=7.8Hz), 6.61 (1H d, J=7.6Hz), 6.52 and 6.48 (1H, 2 x s),

6 28 (1H, d,(by. esmmhyz-s(mz(mﬂfetaﬂuﬁauz %c}pyndmrﬂ-?lmﬂ B-bbhiz6 wa [s-x

(2i4 Bbg? 3 %é'P ’%L)vf’@izté'ﬂmo?%evg'ﬂz Eds'a 'I(P%oa@%ﬁwl}za%'?nz 3H 2 X

s), 1. 82- 1. Hankdhdic Abid ebhfilesler53 (2H, n), 1.08-1. oo (4H m, 0.76 and 0.74.
(4H,. 2 x d, J=6.5Hz), 0.52 (1H d, J=6.3Hz) and 0.39 (1H, d, J=6.2Hz);
[ert] G- NVR [err] (MeOD), 174.0, 172.6, 172.1, 158.0, 157.8, 156.8, 155.09,

155.2, 147. 7A $6iltion o¥4@44-nib4t§nihn{31(l@[la5p4yril&ﬁiu§1 ﬂ-ﬁ%gaolyi}%s 1é-§ﬁ§|?-8y&&Z 2,

137.0, 135.4, 135.2 131
128.5, - 128. §~yll-980922Eﬁwl)zammeemanema%d elhyl ester {570mg, $20mmeh 4(1H-2-6.

532 51 [ i S i hosiod g3 g i,

and 167
PCT/ GB96/ 018420mmol) EDC (345mg, 1.80mmol), N-methylmorpholine (2641822.4Brangl) and 5
N- Benzyl - S_{ll—l-z met hyl i m dazo[ 4, 5-c] pyridin-1-ylnethyl)-N-{3-[6-(3-pyrroli

di n-1-yl - QAt @0mg) i D {1Qmiy w)stwduamom-tgmpefﬁtws for8days) wase .

[err] removed under reduced pressure and the residue partitioned between DCM and
saturated sodium bicarbonate solution. The organics were dried over sodium
sulphate, filtered and solvent removed under reduced pressure to leave a brown oil.
The product was purified by column chromatography on silica-gel eluting with 5-12%
methanol in DCM. Product containing fractions were combined and solvent removed
to yield (S)-4-methyl-2-([4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-benzoyl]-{3-
[6-(3-pyrrolidin-1-yi-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-amino)-
pentanoic acid ethyl ester as a brown oil (58mg, 8%). 1H -NMR; & (MeOD), 8.65 (1H,

..S), 8.08 (1H, d, J=5.6H2), 7.39 (1H, t, J=7.7Hz), 7.33 (1H, d, J=5.6H2), 7.29 (1H, d,
J=7.7Hz), 7.25 (1H, d, J=7.8Hz), 7.10-7.03 (4H, m), 6.96 (1H, d, J=7.9Hz), 6.90 (1H,
m), 6.82-6.74 (1H, m), 6.70 (1H, d, J=7.8Hz}, 6.61 (1H, d, J=7.6Hz), 6.52 and 6.48
(1H, 2 x 5), 6.28 (1H, d, J=15.6Hz), 5.42 and 5.39 (2H, 2 x s), 4.47 and 4.16 (1H, 2 x
m), 3.96-3.91 (4H, m), 3.95 (1H, d, J=7.0Hz), 3.93 (1H, d, J=7.0Hz), 2.92 (2H, bs),
2.87 (2H, bs), 2.44 and 2.43 (38H, 2 x s), 2.19 and 2.17 (3H, 2 x s), 1.82-1.70 (4H, m),
1.61-1.53 (2H, m), 1.08-1.00 (4H, m), 0.76 and 0.74 (4H, 2 x d, J=6.5Hz), 0.52 (1H, d,
J=6.3Hz) and 0.39 (1H, d, J=6.2Hz); 13C-NMR; § (MeOD), 174.0, 172.6, 172.1, 158.0,
157.8, 156.8, 155.9, 155.2, 147.7, 147.5, 142.4, 141.1, 140.5, 139.3, 139.2, 139.1,
138.5, 127.2, 137.0, 135.4, 135.2, 133.8, 133.1, 131.4, 131.3, 130.6, 130.5, 128.6,
"128.5, 128.3, 1282, 124.2, 1235, 122.6,121.9,7107.5, 62.9, 62:4, 61.6, 58.2, 54.7,
52.4, 48.0, 46.4, 39.2, 39.1, 26.3, 25.4, 24.0, 23.4, 22.9, 22.4, 22.0, 21.3, 14.6, 144
“and 13.9.



()
Benzyl - (3- (6-[ 3- pyrrolldln 1-yl -1-{4-tol yl }- prop- 1E-enyl ] - pyri di n- 2- yI) pro
p 2E- enyl }-am ne. A sol ution of _
& (6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl]-pyridin-2: 2E—
enal (500ny, YOSB%4b1) in DCM (20m ) was treated with pomderéhk§g %cul ar
sieves (2.0g) and benzylam ne (181[err]l, 1.65mmvl). The reaction was
stirred for 18 hours, filtered and concentrated under reduced pressure to
provide the inine as an oil. The resi due W& resuspended in dry nethanol
(15m ), cooled in an ice-salt bath and treated under an inert atnosphere
wi th sodi umBxampledsi de (57ny, 1.49mmmol). The reaction was stirred for 2
hours and sol vent renoved under reduced pressure. The residue was taken up
in DCM and washed with saturated sodi um bi carbonate. The organi cs were
dried over ahBedeyld-(HdS-methylimidazoid,5clpyddioe -yimbsthyirde(8-[6:(S-pywaiidin-1-yl-
reduced press
benzyl - ( 5 8 LatOPPHR- oy Dsmuriin 2 yIkpiae; 26 egy -henzamide.
enyl ]-pyridin-2-yl)-prop- 2E—eny|} amne as a brown oil (658ngy, ~100% .
[err]H -NVR, [err] (CDCl[err]), 7.46-7.20 (14H, m, 6.99-6.91 (1H, m, 3.88

(2H, s), 3.52 (2H, and 1, 3Hz), 3.20 (2H, d, J=7.0Hz), 2.54 (4H,
bs), 2.41 (2H, s) a(rd]d 1||2 ~ bs). - WD 97/ 06167

PCT/ GB96/ 01849 (b)

N- Benzyl - 4- (1H 2- rrethyllm -N-{3-[6-(3-pyrroli
din-1- yl-1-{4-tolyl}-prop- ¢ ‘ Xyenyl } - benzam de.
A sol ution of benzyl-(E)-({3- N i di i yl }-prop-1

E-enyl ] -pyridin-2-yl)- prop- 2>ty $ .
4- (1H 2- et hyl i mi dazo[ 4, 5-c] pyri di - 1- yl nmethyl)}bezoi ¢ aci d sodi um sal t
(440nmg, 1.52mmol), N-(3-dinethylam™nopropyl)- N -ethy\carbodiim de
hydrochl ori de (437ng, 2.28mmol) and HOAt (20nmg) in DVE (20m ) was stirred
at roomtenperature for 48 hours. Sol vent was renove der reduced
pressure and the residue partitioned between DCM and\br§{ne. The organics
were dried over sodiumsul phate, filtered and sol vent renoved under reduced
pressure to | eave a brown foam . The product was purified by colum .

chromat ography on silica-gel eluting wth 5- 10% ret hanol in DCM Product

cont ai ni ng (a)aBenaerﬁr[B-pymmmeﬂ-y ﬂld4§9|Yﬂdm°Pr1§Y§Dﬂbpvmlpr%Vﬂ'PmP'ZE'
N- benzyl

nethyllmdazol{_g%ncfpyrldln 1-ylmethyl )-N-{3-(6-[3-pyrrolidin-1-yl-1-{4- toI |
yl }-prop-1E- enyl]-pyridin-2-yl)-prop-2E-enyl}-benzam de as an orange gum

25 ory - T epblod S e yrici 1B lpcor e el imdle - of 4

(3H m, 5. aﬁa( (5apmg;§ .504n@a8l) (in DEMAROm). Was trbatéd with powdered 3A molecular
sieves (2.0g) and benzylamme (181ul, 1.65mmol). The reaction was stirred for 18
hours, filtered and concentrated under reduced pressure to provide the imine as an
oil. The residue was resuspended in dry methanol (15mil), cooled in an ice-salt bath
and treated under an inert atmosphere with sodium borohydride (57mg, 1.49mmol).
The reaction was stirred for 2 hours and solvent removed under reduced pressure.
The residue was taken up in DCM and washed with saturated sodium bicarbonate.
The organics were dried over anhydrous sodium sulphate, filtered and concentrated
under reduced prassure to yield benzyl-{3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-
enyl}-pyridin-2-yl)-prop-2E-enyl}-amine as a brown oil (658mg, ~100%). H -NMR; &
(CDClg), 7.46-7.20 (14H, m), 6.99-6.91 (1H, m), 3.88 (2H, s), 3.52 (2H, dd, J=5.6 and
1.3Hz), 3.20 (2H, d, J=7.0Hz), 2.54 (4H, bs), 2.41 (2H, s) and 1.78 (4H, bs).



4.31 (1H, m, 3.98 (1H m, 3.39 (2H m, 2.77 (4H m, 2.60 (3H s), 2.41
(3H, s) and 1.87 (4H, m; [err]CNWR, [err] (CDCl[err]), 171.3,
156. 8, 156. 6, 154.1, 153.5, 153.3, 142.0, 141.8, 140.3, 139.7, 137.0, 136.8,
436.5, 136.3, 136.1, 134.5, 133.0, 131.8, 129.5, 129.3, 129.1, 128.9,
128.7,128. 3, 127.6, 126.7, 126.3, 121.4,121.2, 120.7,.120.2. 104.8,
54.2, 54.0, é‘%‘?%’,"’%%‘g. 5, 51.9, 49.7, 47.6, 46.9, 46.4, 46.0, PSYCE/DS;
21.2 and 14.0. Exanpl e 16

N- Propyl - 4- (1H 2-met hyl i m dazo[ 4, 5-c] pyri qi,p- 1-yl met hyl ) - N-{'3-[ 6- ( 3- pyrrol
din-1-yl- 1-{4-tolyl}-prop-1E-enyl)-pyridi*M=2-yl]-prop-2E-enyl)-benzam de.

WO 97/ 06167 .
PCT/ cB96/ 01 gk} N-Benzyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N£3-[6-(3-pyrrolidin-1-

[err] |-1-{4-tolyl}-prop) E-enyl)-pyridin-2-yl}-prop-2E-enyl}-benzamide.
Propyl ) -{3- (y6- [{3- pyyr}rglolbdi n- 1¥;)/Ip-y1- {4- tycglgll ? pr op¥ E-enyl ] -pyridin-2-yl)-pr
op- 2E- enyl)-am ne. A sol ution of

3- (6- [ 3- pyr rQkbitiBn bf Wenyli(E)(9)(BI3-pyFreRdiAFT-PI0VAd-1ayii-prdgl1 B-eryl-piriai-25n-
’ prop-2-enyl}-amine (645mg, 1.52mmol), 4-(1H-2-methylimidazo[4,5-c]pyridin-1-
yimethyl)}benzoic acid sodium salt (440mg, 1.52mmol), N-(3-dimethylaminopropyl)-
N’-ethylcarbodiimide hydrochloride (437mg, 2.28mmol) and HOAt (20mg) in DMF
* (20ml) was stirred at room temperature for 48 hours. Solvent was removed under
reduced pressure and the residue partitioned between DCM and brine. The
organics were dried over sodium sulphate, filtered and solvent removed under
reduced pressure to leave a brown foam. The product was purified by column
chromatography on silica-gel eluting with 5-10% methanol in DCM. Product
containing fractions were combined and solvent removed to yield N-benzyl-4-(1H-2-
methylimidazof4,5-c]pyridin-1-ylimethyi)-N-{3-(6-[3-pyrrolidin-1-yi-1-{4-tolyl}-prop-1E-
* - enyl}-pyridin-2-yl)-prop-2E-enyl}-benzamide as an orange gum (245mg, 24%). 1H -
NMR; 3 (CDCls), 9.02 (1H, s), 8.37 (1H, d, J=5.6Hz), 7.49 (3H, m), 7.36 (4H, m), 7.22
(5H, m), 7.09 (5H, m), 6.74-6.49 (3H, m), 5.37 (2H, bs), 4.83 (1H, m), 4.59 (1H, m), -
4.31 (1H, m}, 3.98 (1H, m), 3.39 (2H, m), 2.77 (4H, m), 2.60 (3H, s), 2.41 (3H, s) and
1.87 (4H, m); 13C-NMR; 3 (CDClg), 171.3, 156.8, 156.6, 154.1, 153.5, 153.3, 142.0,

141.8, 140.3, 139.7, 137.0, 136.8, 1_36.5, 136.3, 136.1, 134.5, 133._0,_ 131.8, 129.5,
129.3, 129.1, 128.9, 128.7, 128.3, 127.8, 127.6, 126.7, 126.3, 121.4, 121.2, 120.7,
120.2, 104.8, 54.2, 54.0, 53.6, 53.5, 51.9, 49.7, 47.6, 46.9, 46.4, 46.0, 29.6, 23.3, 21.2
and 14.0.

Example 16

N-Propyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-pyrrolidin-1-y!-
1-{4-tolyl}-prop-1 E-enyl)-pyridin-2-yl]-prop-25-enyl}-benzamide_.



.enal (500ng, 1.50mmol) in DCM (20m ) was treated with anhydrous magnesi um
sul phate (2g) and propylamne (136[err]l, 1.65mvl). The reaction was
stirred for 18 hours, filtered and concentrated under reduced pressure to

gprovide the imine as a brown oil. The residue was resuspe |
net hanol ( M¥OPH61¢0l ed in an ice- salt bath and treated{ﬁgﬁ#ﬁgﬁ%%ﬁert
at nosphere wi th sodi um bor ohydride (55ng, 1.45mmol). The reaction was
stirred for 2 hours and sol vent renobved under reduced pressure. The residue
was taken up in DCM and washed with satubdted sodi um bi carbonate. The
organics were dried over anhydrous sodi um sul phate, filtered and
concentrated under regyceg pressure to yield
propyl - {3-(6-[3-pyr N6l i g n\L-y! - 1-{ 4-

tol yl }-prop-1E-enyl ] idi/n- 2-yl)-prop-2E-enyl }-am ne as. a brown oi
(542ng, 96% . [err]H -“NVWR{[err] (CDCl[jerr]), 7.42 (1H, t, J=7.8Hz),
7.23-7.07 (6H, m, 7.06-6.9Q LA .69 (2 Q. 3. 4 9, dd, J=6.1 and
1.3Hz), 3.19 (2H, d, J=7.0 ke “(4H, bs), 2.41 :

(3H, s), 1.80-1.75 (4H, m, .. J=7.4Hz) . -

WO 97/ 06167 : . _

PCT/ GB96/ 01849 o . 55 (b)

N- Propyl - 4- (1H 2- met iyl i m dazo[ 4, 5-c] pyridi n-1-yl methyl )-N-{3-[6-(3-pyrroli
di n- 1- N

yl -1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E- @ benzam de. A

sol ution of
-propyl -{3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-
pr op- 2E-enyl }-am ne (530ng, 1.41mmol), ' _
4- (1H 2- net hyl i m dazo[ 4, 5-c] pyri di.n- 1- yl met hyl ) ) benzoi ¢ acid sodi um sal t
(408ny,- 1.41mol ), EDC (406ng, 2.12mmol) and HOAt (20ng) in DVF (20mM)
was stirred at roomtenperature for 48 hours. Sol vent was renoved under
reduced pressure and the residue partitioned between DCM and brine. The
organics were dried over sodi um-sul phate, filtered and sol vent renoved
under r eduta)dPropyd<dBr(6-[Sepyreadidin- trybil ddrtolylispropTtE-epyraytdinveyrep2E=d by
col um Chr'%ﬁglﬁ%?ﬁ ghy. on silica-gel -eluting with 5-10% net hanol in DCM .
Product co ﬁ fTractions were conbined and sol vent renoved to yield
N- pr opyl - 4- (1 : '

ooy AR S RpliS i oy R Bt SR Sy ftortakL - (O
RPN Pt Sy orkt £ ol oy g e
S5 (o1 suiphateen) and nispyiamins (186, fy8sramol. The,taactign waslinesiiorys

V0 O G, b nbbph e i sl i e &

( CDCI [ er r] prowirY il.0 The redidGe Wasliesusperided ifl, drg 4ietBandl{058Y), £66led,in an ice-

137.4,137. ga[}%gthsa&é)’ ?r'egtedllf’n%e? ’anjlggr't 7al'tmosphere with sodium borohydride (55mg,
1.45mmol). The reaction was stirred for 2 hours and solvent removed under reduced
pressure. The residue was taken up in DCM and washed with saturated sodium
bicarbonate. The organics were dried over anhydrous sodium sulphate, filtered and
concentrated under reduced pressure to yieid propyl-{3-(6-[3-pyrrolidin-1-yl-1-{4-
tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-enyl}-amine as a brown oil (542mg, 96%).
1H -NMR; 8 (CDClg), 7.42 (1H, t, J=7.8Hz), 7.23-7.07 (6H, m), 7.06-6.90 (1H, m), 6.69
(2H, m), 3.48 (2H, dd., J=6.1 and 1.3Hz), 3.19 (2H, d, J=7.0Hz), 2.66 (2H, t, J=7.2Hz),
2.54 {(4H, bs), 2.41 (3H, s), 1.80-1.75 (4H, m), 1.63-1.49 (2H, m}, 0.96 (3H, t,
J=7.4Hz). '



131.4,129.7, 129.5,129.3,127.7, 127.5,126.3,121.3, 121.2,120.7,120.1, 104.9,
54.3, 54.1, 53.7, 50.7, 50.3, 47.0, 46.9, 46.1, 23.4, 21.7,21.2,20.4, 14.0,

11. 3 and 11. 0. Exanple 17

=N- Cycl ohexyl - 4-( 1H 2- net hyl i m dazo[ 4, 5-c] pyridin-1-yl met hyl ) - N {3-[6-(3-pyr
rolidin- -yl -1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-propyl}-benzam de.
WD 97/ 06167 wobréie? . P 01849
56 . [err] A sol ution of

N-cycl ohexyl - 4- (1H 2- et hyl i m dazo[ 4, 5-c] pyri di n-1-yl nmet hyl’) - N-{3-[ 6-
(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-eny®) -pyridin-2-yl]-prop-2E-enyl}-be
nzam de (300ngy, O0.45mmol) in nethanol (15m ) was stirred vigorously in the

presence of (B 'ﬂaﬁ’ ropuk-4rtd ‘dﬁ'miﬂfé«%ﬂﬂj 51@W0¢lnt:1hﬂmﬁﬂwlb'Nt{ﬂdﬁf(?:epyrrolldm-1-

i tration Shi AR HRoRaE-CAl-piudR-2- 3ol oR AL RO HIGE T 0t s

purified by preparative HPLC using C-18 silica and eluting wth 85%

cont ai ni g frodfalbr hidHIFRE IS BRI o BRP ARt ESnu PR

taken up i nphEvVEBrehyl)earhing (5B0mgs dt4rmmet), 4o(dH-2arethylintidazd[4,5-c)pyridin-1-
yimethyl)}benzoic acid sodium salt (408mg, 1.41mmol), EDC (406mg, 2.12mmol)
and HOAt (20nig) in DMF (20ml) was stirred at room temperature for 48 hours.
Solvent was removed under reduced pressure and the residue partitioned between
DCM and brine. The organics were dried over sodium sulphate, filtered and solvent
removed under reduced pressure to leave a brown foam. The product was purified

-by-column-chromatography-on-siiicaigel-eluting-with 5-10% ‘methanol in DEM.
Product containing fractions were combined and solvent removed to yield N-propyl-
4-(1H-2-methylimidazo[4,5-c]pyridin-1 -yimethy!)-N-{3-(6-[3-pyrrolidin-1-yi-1-{4-tolyl}-
prop-1 E-enyI]-pyridin-z-yl)-prop-2'E-enyI}-ben_zamide as an orange foam (308mg,
35%). 1H -NMR; 8 (CDCls), 9.02 (1H, s), 8.38 (1H, d, J=5.4Hz), 7.45 (3H, m), 7.24-
7.06 (9H, bm), 6.75-6.48 (3H, bm), 5.36 (2H, s), 4.36 (1H, m), 4.05 (1H, m), 3.52
(1H, m), 3.38 (2H, d, J=6.6Hz), 3.23 (1H, m), 2.77 (4H, bs), 2.60 (3H, s), 2.40 (3H,
s), 1.87 (4H, bs), 1.69 (2H, m), and 0.97-0.75 (3H, m); 13C-NMR,; & (CDCi3), 171.0,
156.9, 153.6, 142.0, 141.9, 140.3, 139.8, 137.4, 137.0, 136.8, 136.3, 134.6, 132.7,
.131.4, 120.7, 129.5, 120.3, 127.7, 127.5, 126.3, 121.3, 121.2, 120.7, 120.1, 104.9,

54.3, 54.1,53.7, 50.7, 50.3, 47.0, 46.9, 46.1, 23.4, 21.7, 21.2, 204, 14.0, 11.3 and
11.0.

Example 17

N-Cyciohexyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-pyrrolidin-
1-yl-1-{4-tolyl}-prop- 1 E-enyl)-pyridin-2-yl]-propyl}-benzamide.



solutio and water. The organic |ayer was dried over nmagnesi um sul phate,
“filtered and concentrated under reduced pressure to provide
N-cycl ohexyl - 4- (1H 2- net hylim dazo[ 4, 5-c]pyridin-1
--ylmethyl)-N-{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E- -
enyl ) - pyri dW@-92/0¢%6] - pr opyl } - benzani de as an of f- whi te foanPEHGRY18,
[err]HNWR, Jerr] (CDCl[err]), 9.03 (1H, s), 8.37 (1H, bs), 7.44-7.38 (4H,
m, 7.34-7.02 (84, m, 6.66 (1H, d, J=7.8Hz), 5.35 (2H, s), 3.48-3.28 (2H,
bn), 3:18 (2H, d, J=7.0Hz), 2.93-2.83 (186 bm, 2.63-0.88 (14H, m, 2.60
(3H, s), 2.58-2.52 (4H, bm), 2.39 (3H, s) and 1.80-1.74 (4H bm;
[err]CGNMR, [err] | [exr]), 147.0, 135.6, 133.7, 130.3, 129.9, 129.1,
123.2, 122.9, 122.%,120f 6, 9, 114.4,113.1, 98.4, 52.5,48.2, 47.6,
40. 6, 35. 2, 29. 6, 25. A2 4N 19.2, 1 17.0, 14.8 and 7.6. WO
97/ 06167 _ PCT/ GB96/ 01849
57 Exanple 18- N Cycl opcopx ] pyridin-1
-ylmethyl)-N-{3-[6-(3-pyrro
1-yl-1-(4-tolyl)-prop-1lE-en
[err] (a)
Cyclopropyl )-(3-(6-[3-pyrrolidin-Byl-1-{4-tolyl}-
| ) - prop- 2E-enyl }-amne. :

- benzam de.

A solution of N-cyclohexyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-
(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyl}-benzamide
(300mg, 0.45mmol) in methanol (15ml) was stirred vigorously in the presence of a
palladium catalyst (30mg, 10% on charcoal) under an atmos'phere of hydrogeh gas
for 18 hours. The catalyst was removed by filtration and solvent removed under
reduced pressure. The product was purified by preparative HPLC using C-18 silica
and eluting with 85% methanol, 15% 0.01M di-ammonium hydrogen phosphate
buffer. Product containing fractions were combined and solvent removed. The
residue was taken up in DCM and washed with saturated sodium bicarbonate
solution and water. - The organic layer-was dried-over magnesium sulphaite, filtéted
and concentrated under reduced pressure to provide N-cyclohexyl-4-(1H-2-
methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-
enyl)-pyridin-2-yl]-propyl}-benzamide as an off-white foam (58mg, 19%). 1H -NMR; &
(CDClg), 9.03 (1H, s), 8.37 (1H, bs), 7.44-7.38 (4H, m), 7.34-7.02 (8H, m), 6.66 (1 H, d,
J=7.8Hz), 5.35(2H, s), 3.48-3.28 (2H, bm), 3.18 (2H, d, J=7.0Hz), 2.93-2.83 (1H,
bm), 2.63-0.88 (14H, m), 2.60 (3H, s), 2.58-2.52 (4H, bm), 2.39 (3H, s) and 1.80-1.74
{(4H, bm); 13C-NMR; & (CDClg), 147.0, 135.6, 133.7, 130.3, 129.9, 129.1, 123.2,

122.8, 122.5, 120.6, 119.9, 114.4, 113.1, 98.4, 52.5, 48.2, 47.6, 40.6, 35.2, 29.6, 25.2,
224, 19.2,18.5, 17.0,14.8 and 7.6.



A solution of - :
3-(6-[3-pyrrolidin-1-yl-1-4-tolyl}-prop-1lE-enyl]-pyridin-2-yl)-prop-2E-

enal (241 ng,0.73 mmol) in DCM (15m ) was treated with powdered 3A

ol ecul ar sieves (2g) and cycl opropylam ne (100[err]l, 1.44mmol). The

reacti on was Osbrred for 18 hours, filtered and concentrated under reduced
pressure to ng) %%t he inine as a brown oil. The resi due WESVGBWMIHRNJed
in dry nethanol (10m ), cooled in an ice- salt bath and treated under an

i nert atnosphere with sodi um borohydride (30ng, 0.73muol). The reaction was
stirred for 2 hours and sol vent renoved urmtfer reduced pressure. The residue
was taken up in DCM and washed wi th saturated sodi um bi carbonate. The
organi cs were dried over nagnesi um sul phate, filtered and concentrated
under reduceel aqﬁag @e toyield cyclopropyl-{3-(6-[3-pyrrolidin-1-yl-
{4-tolyl}-prop enyl ] -pyridin-2-yl)-prop-2E-enyl}-amne as a pale brown
oil (228ny, 84% . [err]H-NWR, [err] (CDCl[err]), 7.39 (1H, t, J=7.7Hz),
Z’C‘ZI'IZ G;Q é/7 Ogé%gmdpery]l&-z 1'I-9§-r¥\ghjfyhmidazo[4 !‘,“%]8%&) r?—ll Esgﬁmethyb-Ngg -[6+ rﬁi-pygoggin-
(1H, dt, J=15 51-{ﬂtélyi;-)pro;ﬁ‘lEﬁet(!ﬂ"byﬁumkﬂjlpfdﬁ-?&éh (benkbmide. J=15. 6Hz),
352(2HdJ58Hz)317(2HdJ69Hz .56-2.47 (4H, m, 2.38 (3H,
s)228220(1H n),178171(4Hn)050036(4Hn) (b)

N-Cycl opropyl -4-(1 H 2. | i m dazo[4,5-c]pyridin-1 -ylmethyl)-N{3-(6-][3-
pyrrolidin-1-yl-1-{4NFol J) \orop- 1E-enyl ] -pyridi n-2-yl)-prop-2E-enyl } - benza
m de. A sol ution o]
cycl opropyl - {3-(6-[3-pYfrol di n-1-yl -1-{4-tol yl } - prop- 1E- enyl ] - pyri di n- 2-
yl)-prop-2E-enyl }-am ne (2 _
4- (1H 2- met hyl i m dazo[ 4, 5- c] pj Nzoi d sodium sal t
(212ng, 0.73mmol ), EDC (175nm} 8 3 aQd A DMF (15m ) was

reduced pressure and the residue paotitioned bet weenk DCM and brine. The
organi cs were dried over magnesi um sul phate, filteredjnd sol vent renoved
under reduced pressure to |eave a brown foam The prodyct was purified by
col uim chromat ography on silica-gel eluting with 10- et hanol i n DGM
Product containing fractions were combi ned and sol vent—denoved to yield N
_cyclopropyl-45(1FL2-nethyIinidazo[4,5-c]pyridin-l-ylnethyl)-N—{S—(6e[3-pyrr
olidin-1 - yl-1-{4-tolyl}-prop-1 '

E- enyl b d b f 7 460 |
CortTH - RVRUE] Byprobidsr Rliertamatasin T n st ipropr | anyl Sgdio yiy Piop-( oh,
d, J=7.8Hz) 2Eferi}-adlthe.t, J=7.8Hz), 7.30-7.13 (5H, m, 7.08 (2H, d,

J=7.8Hz), 7.05 (2H, d, J=7.8Hz), 6.98-6.85 (1H, m), 6.70 (1H d, J=7.8Hz),
6.70-6.62 (1H, m), 5.35 (2H, s), 4.33 (2H, bs), 3.51 (2H, d, J=7.2Hz),

3.00- 2. 88 ( Asolltidn o? 3%6: [é%rroﬂhin-i’-vﬁs-{@?tap"[lsﬁf°j7j‘Eﬂg"g@‘%m‘ﬂ'w’ym’ f%"%

0.70-0.45 (4H, brz) l:;er r(] err 154
enal (2 1m 73 mmol) in DCM (15ml) was treal ed with powdered 3A molecular .

sieves (2g) and cyclopropylamlne (100ul, 1.44mmol). The reaction was stirred for 18

hours, filtered and concentrated under reduced pressure to provide the imine as a
brown oil. The residue was resuspended in dry methanol (10ml), cooled in an ice-
salt bath and treated under an inert atmosphere with éodium borohydride (30mg,
0.73mmol). The reaction was stirred for 2 hours and solvent removed under reduced
pressure. The residue was taken up in DCM and washed with saturated sodium
bicarbonate. The organics were dried over magnesium sulphate, filtered and
concentrated under reduced pressure to yield cyclopropyl-{3-(6-[3-pyrrolidin-1-yl-1-
{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-enyl}-amine as a pale brown cil (228mg,
84%). 1H -NMR; & (CDClg), 7.39 (1H, t, J=7.7Hz), 7.22-7.17 (3H, m), 7.10-7.03 (3H,



145.2, 141.8, 141.6,140.1, 139.6, 137.5, 137.1,136.1, 133.9, 131.7, 130.0,

129.2, 129.1, 128.0, 125.8, 123.4, 121.0,120.4,105.7, 53.0,46.9, 23.2,

21.0, 13.9 and 9. 8. Exanpl e 19

- (R S)-4(1H 2- Met hyl i m dazo[ 4, 5-c] pyri di n-1- ylnethyl)ben20|c aci d
3-[6-(3-pyr WO 976 %/f PCT/GB96/01849

1-yl-1-{4-tolyl }-prop-1E-enyl)-pyridin-2-yl]but-3E-en-2-yl ester.

MD 97/ 06167 Co

PCT/ GB96/ 01849 58 59

N [err]

4- I( 6-[3- Pyrmhlﬂ a8 (HH,-dt| J415.6,-6.8Hg), 16.66 (1H, JdideﬁﬁquZb;.ﬁ 5@ |(TH2¢§,§{=)15kﬁHz)3z,5an- 2
226 [ 3- pyreHh FirE 8Hg) 17 . o i=p.9H12), 286-2.47 (4K, 1), 2,98, BHy ), 222,20

2E-enal (1.(4H, &), $.7841 mmm i), G.B0Y0IBE (AH, ThiE (5om) at -78[err]C was
treated dropwise wth a solution of nethyl nagnesium bromde (1.56m, 3.0M
in diethylether, 4.67mol). The reaction m xture was all owed to warm

slowy t ?n r@yN 0?3%9?@&9”49(1H23’n€m9ﬁﬁﬂda25[1ﬁ51@m'wimﬂ -yimethdenqBge-[8i t h
water (3 )pyrroqxdm- 1-yl- 1na-to?y!}-prop-1 E-enyl]-pyridm-2-yl)~prop-2E-enyl}-benzamxde

A solution of cyclopropyl-{3-(6-[3-pyrrolidin-1-yi-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-
yi)-prop-2E-enyl}-amine (228mg, 0.61mmol}, 4-(1H-2-methylimidazo[4,5-c}pyridin-1-
yimethyl)benzoic acid sodium salt (212mg, 0.73mmol), EDC (175mg, 0.92mmol) and
HOAt (10mg) in DMF (15ml) was stirred at room temperature for 120 hours. Solvent
was removed under reduced pressure and the residue partitioned between DCM
and brine. The organics were dried over magnesium sulphate, filtered and solvent
removed under reduced pressure to leave a brown foam. The product was purified

. by column éhromatography on silica-get eluting with 10-25% methanol in DCM.
Product containing fractions were combined and soivent removed to yield N-
cyclopropyl-4-(1 H-2-methyhm:dazo[4 5-c]pyridin-1-yimethyl)- N-{S-(S-[s-pyrrohdm-1-
yi-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-enyl}-benzamide as a brown foam
(174mg, 46%) 1H -NMR; & (CDCl3), 9.00 (1H, s), 8.34 (1H, d, J=5.5Hz), 7.54 (2H, d,
J=7. 8Hz), 7 44 (1H, t, J=7.8Hz), 7.30-7.13 (5H, m), 7.08 (2H, d, J=7.8Hz), 7.05 (2H, d,
J=7.8Hz), 6.98-6.85 (1H, m), 6.70 (1H, d, J=7.8Hz), 6.70-6.62 (1H, m), 5.35 (2H, s},
4.33 (2H, bs), 3.51 (2H, d, J=7.2Hz), 3.00-2.88 (5H, bm), 2.57 (3H, s), 2.38 (3H, s),
1.97-1.90 (4H, m) and 0.70-0.45 (4H, bm); 13C-NMR; 3 (CDCl5), 155.9, 154.1, 153.3,
145.2, 141.8, 141.6, 140.1, 139.6, 137.5, 137.1, 136.1, 133.9, 131.7, 130.0, 129.2,
129.1, 128.0, 125.8, 123.4, 121.0, 120.4, 105.7, 53.0, 46.9, 23.2, 21.0, 13.9 and 9.8.

Example 19

~ (R,S)4:(1H-2- Methylimidazo[4,5-c]pyridin-1~-yimethyl)benzoic acid 3-[6- (3-pyrfolldm-
1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]but-3E-en-2-yl ester.



reduced pressure. The residue was taken up in 1M HCI and then basified with
solid sodi um bi carbonate to pH 8. The product was extracted with et hyl
acetate (x3). The organics were conbined, dried over sodi um sul phate,
kiltered and concentrated under reduced pressure. The product was purified
by col um ch 6@ géaphy eluting with 5% net hanol in DCM Product
containing fr 0 wer e conbi ned and sol vent renoved to p?WFH%"“‘“’
4-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1lE-enyl]-pyridin-2-
yl)-but-3E-en-2-0l as a pale brown foam (544ny, 37% . [err]H -NWR, [err]
(coCl[err]), 7.43 (1H, t, J=7.8Hz), 7.24-9918 (3H, m, 7.11-7.06 (3H m,
6.94 (1H, dd, J=15.6 and 5.8Hz), 6.71-6.64 (2H, m, 4.60-4.55 (1 H, m,
3.23 (2H, d, J=7.0Hz), R S58N(4H, bs), 2.41 (3H, s), 1.82-1.77 (4H m, 1.41
(3H, d, J=6.5Hz).  (}b)

(R S)-4-(1H 2- Met hyl idezq[4, 5-c] pyri din-1-yl met hyl ) benzoic acid 4-[6-(3-
WO 97/ 06167 '

PCT/ GB96/ 01849 56
pyrrolidin-1-yl-I-{4-tolyl}-p E-enyl)-pyri fi 3E-en- 2-yl
ester. A sol ution of o

4-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}{prop 1E\- - py§i di n-2-yl) - but - 3-en-
2E-ol (510ng, 1.46nmol) in DCI\/I(15r'r1°) was treated w
4- (1H 2- et hyl i m dazo [ 4, 5-c]pyridin-1-yl nethyl)benzoi ¢ acid sodi um sal t
(466ng, 1.61mml), EDC (420ny, 2.19mmvol) and DVAP (202: The reaction

m xture was stirred for 96 hours at roomtenperature\ Thg reaction m xture
was partitioned between DCM and saturated sodi um bica nate sol ution. The
organi c | ayer was separated, dried over nmagnesi um sul phate, filtered and
concentrat ed under -reduced pressure. The product was purified by col um
chromat ography eluting w th 4% net hanol / DCM Product contai ning fractions
were conbi ned and sol vent renoved to yield (R S)-4-

(1H 2- et hyl i m dazo[ 4, 5-c] pyri di n-1-yl met-hyl ) benzoi c acid
4-16-(3-pyrrolidin-1-yl- '

{4-tolyl}-pr - L 3 . .e a n f-white
foam (b3pg, A l?r"wm@frk R A T L S T S S
d, J=5.6Hz), 8.08 (2H, d, J =8. 3Hz), 7.43 (1H, t, J=7.8Hz), 7.25:7.06 (9H,
n), 6. 96( 1H, 1 Ll (2H : 83 : 5.40,.(2H _s),
3.27 (2H, d Agﬂ‘f"éﬁ%&mﬂ F ?’ﬂ? P 5‘)""""&‘%66 1%”?’ P’°é%?oe@kPY’5'”'21ﬁbE%H,_
bs) and 1.5@E-ghal (1,41;4.BHnmoll mrar]li?dwﬂ& THE (50ml) @CEX@ Cavad treatéd UrSpwise
151. 9, 148. 4, ﬁﬁf8§owﬂ137

127.9, 125, Vih 3 50ltion of "?F‘%i'z'ﬁ 6“9 %%%21(165153@18 %}'"1@'8*“1}%%756 56, g
49.3, 48.7, 4187Mmal)8. The faction ihﬁxt&r@ﬁds @li8wed to warm slowly to room temperature
(~2 hours). The reaction was quenched with water (3ml) and THF removed under
* reduced pressure. The residue was taken up in 1M HC! and then basified with solid
- sodium-bicarbonate- to pH 8:-The ‘product was extracted with-ethyl acetate-(x3). - The
organics were combined, dried over sodium sulphate, filtered and concentrated
under reduced pressure. The product was purified by column chromatography
eluting with 5% methanol in DCM. Product containing fractions were combined and
solvent removed to provide 4-(6-{3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-
yl)-but-3E-en-2-ol .a,s a pale brown foam (544mg, 37%). 1H -NMR; & (CDCls), 7.43
(1H, t, J=7.8Hz), 7.24-7.18 (3H, m), 7.11-7.06 (3H, m), 6.94 (1H, dd, J=15.6 and
5.8Mz), 6.71-6.64 (2H, m), 4.60-4.55 (1H, m), 3.23 (2H, d, J=7.0Hz), 2.58 (4H, bs),
2.41 (3H, s), 1.82-1.77 (4H, m), 1.41 (3H, d, J=6.5H2). '

" (b) (R;S)-4-(1H-2-Methylimidazo[4,5-c]pyridin-1-ylmethyljbenzoic-acid 4-{6:(3-



_Exanpl e 20

N- Cycl ohexyl - 4- (1H 2- et hyl i m dazo[ 4, 5-c] pyri di n-1-yl net hyl ) - N-{3-[ 6- ( 3- pyr
rolidin- 1 -yl-1-{4-chl orophenyl}-prop-1 ,
<E-enyl)-pyridin-2-yl]-prop-2E-enyl }-benzam de. WO 97 167

PCT] GBOG/ 01 M@T061ET 3’?[”% 96/01849

[err] (a)

3-(6-[3-Pyrrolidin-1-yl-1-{4-chl orophenyl ]6 prop- 1E-enyl ] -pyridin-2-yl)-prop
-2E- enal . Y
(3-(6-[3-Pyrrolidin-1-yl-1-{4-chl orophenyl }-prop- 1E-enyl ] - pyridin-2-yl)-pro
p- 2E- enal wpyrrolidipdryel -{Astakyf}-prapri Etenyl)spyridin:2-yilbut-8Etens8-odi esterpr epar e
3-(6-[3-pyrrolidino-1-[4- tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enal
(exanmple 3a). [err]H-NWR;, [err] (CDCl[err]), 9.79 (1H, dd, J=7.8, 2.0Hz),
7.75 (1H, tA sbhRtiofHz) 4-(8-[3pyTroldintvHiA-14§-tolyl}-poep=-1ESeridjHpyriain-26/1)88uti3-bh- d,

I=7.8H2) 352 11 (Blbmg; 1465t in DENP {18l watteatda fith L4 FH S hetMYlimidazo
[4,5-c]pyridin-1-yimethyl}benzoic acid sodium salt (466mg, 1.61mmol), EDC (420mg,
2.19mmol) and DMAP (20mg). The reaction mixture was stirred for 96 hours at room
temperature. The reaction mixturs was partitioned between DCM and saturated

- sodium bicarbonate solution. The organic layer was separated, dried over
magnesium sulphate, filtered and concentrated under reduced pressure. The
product was purified by column chromatography eluting with 4% methanol/DCM.
Product containing fractions were combined and solvent removed to yield (R,S)-4-
(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)benzoic acid 4-[6-(3-pyrrolidin-1-yl-1-

| {4-tolyl}-prop-1E-enyl)-pyridin-2-yllbut-3E-en-2-yl ester as an off-white foam (93mg,
11%). 1H -NMR; & (CDCl3), 9.04 (1H, s), 8.38 (1H, d, J=5.6Hz), 8.08 (2H, d,
J=8.3Hz), 7.43 (1H, t, J=7.8Hz), 7.25-7.06 (SH, m), 6.96 (1H, dd, J=6.2,

.- 15.6Hz), - 6.71 (2H, m), 5.83 (1H, m), 5.40 (2|-i. s), 3.27 (2H, d, J=7.1Hz), 2.64 (4H,
bs), 2.60 (3H, s), 2.40 (3H, s}, 1.81 (4H, bs) and 1.56 (3H, d, J=6.6Hz); 13C-NMR; &
(CDCl3), 159.8, 151.9, 148.4, 148.3, 137.2, 136.8. 136.6, 135.1, 134.6, 131.9, 131.5,

129.8, 127.9, 125.8, 125.4, 124.4, 124.0, 123.5, 121.0, 116.0, 115.4, 99.6, 66.2, 49.3,
48.7,41.9, 18.2, 16.0, 15.2 and 6.8.

Example 20

N-Cyclohexyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethy!)-N-{3-[6-(3-pyrrolidin-
1-yl-1-{4-chlorophenyl}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyl}-benzamide.



(b) Cycl ohexyl -{3-(6-[3-pyrrolidino-1

~{4-chl orophenyl } - prop- 1E-enyl ] - pyri di n-2-yl ) - prop-2E-enyl }-am ne. A
sol ution of '
3-(6-[3-pyrrolidin-1-yl-1-{4-chl orophenyl }-prop-1E-enyl]-pyridin-2-yl)-
prop- 2E-enal__ (252 0.69mmol) in DCM (1 5m ) was treated with activated
powder ed 3A YBPHIP%L sieves (2g) and cycl ohexyl anmi ne (75nGCHEBIEHAS ). The
reaction was stirred for 18 hours, filtered and concentrated under reduced
pressure to provide the imne as a brown o0il. The residue was resuspended
in dry nethanol (10m ), cooled in an ice-8hlit bath and treated under an

i nert atnosphere with sodi um borohydride (25ng, 6.55nmmwl). The reaction was

stirred for 2.5 ho apd sol vent WO 97/ 06167
PCT/ GB96/ 01849 X N 62 renoved
under reduced pre [ et e resigu as taken up in DCM (10m ) and washed

with brine. The organicsfwere dri
concentrated to yield
cycl ohexyl - {3-(6-[ 3-pyrrol
enyl ]-pyridin-2-yl)-prop- 2t RN

[err]H -NWR, [err] (CDCl| 7.70-7.34 (3H,
6.99-6.84 (1H, nm), 6.70-6.59 (2H® m), 3.52 (2H, &, J=6.0 and 1.0 Hz),
3.25 (1H, m, 3.16 (2H, d, J=7.0Hz), 2.54 (4H, bs),t 1.97-1.93 (2H, m,

1.80-1.75 (5H, m, 1.74-1.72 (1H, m, 1.30-1.18 (6} : (c)
N- Cycl ohexyl -4- (1H 2- net hyl i m dazo[ 4, 5-c] pyri di n- -yl pret hyl ) - N-{3-[ 6- ( 3-
pyrrolidin-1-yl-1-{4-chl orophenyl}-prop-1E-enyl)-p di n-2-yl ] - prop- 2E- enyl
)- benzam de. A sol ution of '
cycl ohexyl -{3-(6-[3-pyrrolidin-1-yl-1-[4-p-chl orophenyl}-prop-1E-enyl]-
pyridin-2-yl)-prop-2E-enyl }-am ne (280ng, 0.66nmmmol),"
4- (1H 2-nmet hyl i m dazo[ 4,5- c]pyridin-1-ylnmethyl)benzoic acid sodium salt
(231ng, 0.80mml); EDC (153ngy, 0.80mml) and HOAt (20ng) in DVF (15m ) was
stirred at roomtenperature for 96 hours. Sol vent was renoved under
reduced pr [ _ransl; L esidu My ] etV N apdnlri neye The
organi cs V\grag%(]@ [ @ﬁg’b@ﬁlﬂéyﬁgsﬁﬁ é@bﬁﬁ?ggméﬁﬁ%&gmgw@ﬁp%em)ved
under reduddlpressure to | eave a brown foam The product was “purified by
col unm chronmat ography on silica-gel eluting with 5-20% nethangt in DCM
Product containing fractions were conbi ned and sol vent renoved to yield
N- cycl ohexy(B-(6-[8Pyrrdlidiret fyj1-#-chiarmphehyi}-ppop-i Brenyll-pyridire 24yf)-prop-2E3ehfl | 3-
}p Yr rolidin V\}asy xlare%)aieda ﬁshxhg rcﬂgrrﬁ?sqw émﬁ.&? & t%gt EQQ’J lo Byerp'alga' 8-(8-[3‘-%%8&?&354? ny|
tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enal (example 3a). 1H -NMR; & (CDCls),

9.79 (1H, dd, J=7.8, 2.0Hz), 7.75 (1H, 1, J=7.7Hz), 7.70-7.34 (4H, m), 7.25-7.09 (4H,
m), 6.94 (1H, d, J=7.8Hz), 3.17 (2H, d, J=7.0Hz), 2.52 (4H, bs), 1.83-1.72 (4H, m).

ver magnesi um sul pha

X @
Z 1~Q (280ng, 96%) .

7.22-7.09 (4H m,

te, filtered and

{b) Cyclohexyl-{3-(6-[3-pyrrolidino-1-{4-chlorophenyi}-prop-1E-enyl]-pyridin-2-yi)-
prop-2E-enyl}-amine.

A solution of 3-(6-[3-pyrrolidin-1-yl-1-{4-chiorophenyl}-prop-1E-enyl}-pyridin-2-yt)-
prop-2E-enal (252mg, 0.69mmol) in DCM (15ml) was treated with activated
powdered 3A molecular sieves (2g) and cyclohexylamine (75mg, 0.76mmol). The
reaction was stirred for 18 hours, filtered and concentrated under reduced pressure
to provide the imine as a brown oil. The residue was resuspended in dry methanol
(10ml), cooled in an ice-salt bath and treated under an inert atmosphere with sodium
borohydride (25mg, 6.55mmol). The reaction was stirred for 2.5 hours and solvent



henzam de as a white foam (190ng, 42% . [err]H -NVR, [err] (CDCl[err]),
8.97 (1H, s), 8.31 (1 H d, J=5.2Hz), 7.42 (1 H, t, J=7.8Hz), 7.37-7.32
(4H, m, 7.15-7.04 (6H, m, 6.72- 6.30 (3H, m, 5.25 (2H, s), 434419

2H, , 3H, , 3.41-3.38 (3H, n), 2.84 (4H,
(1. 86-m50 (ﬁ\ﬁqqﬁwﬁq?s'énd Or%g (2H, m; [err]CGNWR J[err] ( er&f’ﬁﬁé 153 6

142. 1, 140.4, 139.9, 136.9, 136.0, 135.8, 134.0, 132.4, 131 8, 131.2,
131. 0, 129.0, 127.3, 126.5, 126.2, 120. 86 120. 4, 104.9, 59.1, 54. 8 53. 5,
47. 1, 43 2, 31.9, 30.8, 25.9, 25.7, 25.0, 33 4 and 14.1. o 01849
2:7),/ nglgﬁm ereﬂoved under reduced pressure. The residue was taken up in DgﬁTégB?) and
N- 4- Tet r ahywasivgd withi|brihe( TFhe2orgainius weieddrien dvdr-magnesiumh ulphite)%ilteded) ard { 3-

l[oyr ol i di n- fi%ﬂe"ifa{% t%vwc} cysrigheat3G3-pyyelidiny-y-{4-chipraphenyl-pyop-1 ?3?2 a
(Tf d1(:aet r ahydr (yp{/?%lr@ﬁl? %I)lgro&-}z,E fb‘VBr#@?’?%s%R"'tﬁﬁ M’gﬂ &%X}.’/) g@b'@mﬁ‘ %

100.0 I )l 7erol GHE) 5 r
(1. 253]:rD ) ﬁz susbgfded dry bg gﬁoﬁ‘)(%g ; q éal??)gén) “jﬂ Hﬂg(rgon
was ref | uxe@52d2 2dd, and 150 I'birvé:l% (1H,00), 3t16 2bhH ﬂ:enpaz)aa.semmw,
A i r At Ly € e

fg:,pgg;' 328%%2”% 2H, gg) A0-3 FE M, Y. § 74498 A, rﬂ}‘ﬁ%ﬂ 18°6H, ).

(¢} N-Cyclohexyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-(3-

pyrrolidin-1-yl-1 {4—chiorophenyl}-prop—1 E-enyl)-pyndin-2—yl] prop-2E-enyl}-

benzamide.

A solution of cyciohexyi-{3-(6-[3-pyrrolidin-1-yl-1-{4-p-chiorophenyl}-prop-1E-enyi}-
pyridin-2-yl)-prop-2E-enyl}-amine (280mg, 0.66mmol), 4-(1H-2-methylimidazo[4,5-
clpyridin-1-yimethyl)benzoic acid sodium salt (231mg, 0.80mmol), EDC (153mg,

- 0.80mmol) and HOAt (20mg) in DMF (15ml) was stirred at room temperature for 96
hours. Solvent was removed under reduced pressure and the residue partitioned
between DCM and brine. The organics were dried over magnesium sulphate,
filtered and solvent removed under reduced pressure to leave a brown foam. The
product was purified by column chromatography on silica-gel eluting with 5-20%
methanol in DCM. Product containing fractions were combined and solvent removed
to yield N-cyclohexyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1 -yimethyl)-N-{3-(6-[3-
pyrrolidin-1-yl-1-{4-chlorophenyl}-prop-1 E-enyl]-pyridin-2-yl)-prop-2E-enyl}-
benzamide as a white foam (190mg, 42%). 1H -NMR; § (CDClg), 8.97 (1H, s), 8.31
(1H, d, J=5.2Hz), 7.42 (1H, t, J=7.8Hz2), 7.37-7.32 (4H, m), 7.15-7.04 (6H, m), 6.72-
6.30 (3H, m), 5.25 (2H, s), 4.34-4.19 (2H, m), 2.84-2.55 (3H, m), 3.41-3.38 (3H, m),
2.84 (4H, bs), 2.55 (aH,.s)' 1.86-1.50 (10H, m) and 0.99 (2H, m); 13C-NMR; § (CDCl3),
153.6, 142.1, 140.4, 139.9, 136.9, 136.0, 135.8, 134.0, 132.4, 131.8, 131.2, 131.0,
120.0, 127.3, 126.5, 126.2, 120.8, 120.4, 104.9, 59.1, 54.8, 53.5, 47.1, 43.2, 31.9,
30.8, 25.9, 25.7, 25.0, 23.4 and 14.1.



between DCM and water. The organic |ayer was extracted with 1M HC (x2).
“The conbi ned extracts were basified with 5M sodi um hydr oxi de sol uti on and
extracted with DCM The conbi ned organics were dried over nagnesium

- zsul phate, filtered and concentrated under reduced pressure to yield

4-am no-tetr ran as a colourless oil (120ng, 12%. - ;
[err] (CDCI [‘Z@ré ﬂ% 95-3.86 (2H, m, 3.38-3.27 (2H, m, Zbgycb%%H n,
1.79-1.67 (2H, m, 1.40-1.24 (2H m). (b)

4-Tet rahydropyranyl - {3-(6-[3-pyrrolidin-1- %I -1-{4-tolyl}-prop-1lE-enyl ]-pyri
di n-2-yl)- prop-2E-enyl]-am ne. 7/ 06167

PCT/ GB96/ 01849 ' 64 A solution of
3- (6-[ 3- pyrEsampglen2l-y| - 1- {4-tol yl } - prop- 1E-enyl ] - pyri di n- 2-yl ) - pr op- 2E-
enal (400ng, 1.20mml) in DCM (20m ) was treated with powdered 3A nol ecul ar
si eves (3g) and 4-am no-tetrahydropyran (200ng, 2.0mmol). The reaction was

stirred forNi%Tntrahxdropvnmykm1 Hrimetndienidaza[4.8-c)pytidinledmethy)sNd346+(8- t 0

et hanol (1849 AR AT o1& ARy DM R b S Bt B

atnDsphere W th sodlun1borohydr|de (45ngy, 1.19mmmol ). The reacti on was
stirred for 2 hours and sol vent renoved under reduced pressure. The residue
was taken up in DCM g€ {ed wi th saturated sodi um bi carbonate. The
organi cs were dried y-eH-0uS soglun1sulphate filtered and
concentrated under retye€tyressure ield an inpure m xture containing
4-tetrahydropyranyl)-{3-(6-{3-p rroI|d| -1-yl-1- {4 tolyl }-prop-1E-enyl]-
pyridi n-2-yl)-prop-2E-enyl } -a¢
purification in the coupling § :
N- 4- Tet r ahydr opyr anyl - 4- (1H 2- N4 e 1-yl met hyl ) - N-{ 3-
[ 6-
(3-pyrrolidin-1-yl-1-[4-tolyl}-prop- 1E—eny|) pyr|d|n5
nzam de. A sol ution of
4-t et rahydropyranyl)-{3-(6-[ 3- pyrrolldln 1-yl-1-{4-t - prop-1E-enyl ] -
pyridin-2-yl)-prop-2E-enyl }-am ne (crude),

4- (1H 2-net hyl i mi dazo[ 4, 5-¢] pyri din-1- yl met hyl)}benzol c. aci.d sodi um salt
(382ny, 1.32mol), EDC (345ny, 1.80nmol) and HOAt (8mg) in DVF (10m) was
stirred at roomtenperature for 96 hours.. Solvent :was renmoved under reduced
pressure an@®) tamincsteiralydenpyran oned bet ween DCM and brine. The or gani cs
were dried over sodium sul phate, filtered and sol vent renoved under reduced
pressure to |l eave a brown foam The product was purified by colum '

chr omat ogr apimixtise of tatiahydwpyeanone(d. Osi 1 0.0mymoll AmmenitinbacetateriZiiog,
100.0mmol), 3A molecular sieve powder (2.5g) and sodium cyanoborohydride
(1.25g, 20.0mmol) suspended in dry methanol (50ml) under a blanket of argon was

-yl ]-prop-2E-enyl }-be

“refluxed for 2 hours and allowed to cool to room temperature. The suspension was
filtered and concentrated under reduced pressure. The residue was partitioned

between DCM and water. The 6rganic iayer was extracted with 1M HCI (x2). The
combined extracts were basified with 5M sodium hydroxide solution.and.extracted
with DCM. The combined organics were dried over magnesium sulphate, filtered
and concentrated under reduced pressure to yield 4-amino-tetrahydropyran as a
colouriess oil (120mg, 12%). 1H -NMR; & (CDCl3), 3.95-3.86 (2H, m), 3.38-3.27 (2H,
m), 2.85-2.73 (1H, m), 1.79-1.67 (2H, m),-1.40-1.24 (2H, m).

(b) 4-Tetrahyd ropyranyl-{s-(6-[3-pyrrolidinf1 -yl-1-{4-tolyl}-prop-1E-enyll-pyridin-2-yl)-
prop-2E-enyi}-amine.



Product containing fractions were conbined and sol vent renoved to yield

N- 4- :

t et rahydr opyranyl - 4- (1H 2- net hyl i mi dazo[ 4, 5-c] pyridin-1:yl methyl )-N-[3-[6-(
3-

:pyrrol i di n-wopreasT 4-tol yl }-prop-1E-enyl)-pyridi n-2-yl ] - prE5HGRISMIR? ) - benza .
m de as a brown foam (145ngy, 16% . [err]H -NMR [err] (CDCl[err]), 9.02

(1H, s), 8.37 (IH, s), 7.43 (1H t, J=7,8Hz), 7.40 (2H, bs), 7.22-6.39 (8H,
bm, 7:21 (2H, d, J=7.9Hz), 7.07 (2H, d, &=7.9Hz), 5.36 (2H bs), 4.70-3.14
(9H, bm), 2.66 (4H, bs), 2.59 (3H, bs), 2.39 (3H, s), 2.00-1.88 (2H, m,
1.82 (4H, iFs}yolatidn bf BLEY3SSYriclidin-Myl-1Fd-tolyl}-pibE: 1 H-enyl]-pyrithG2h)-pidp-2B53. 5,
Do) GBoel o b 400mg, 1.:20mmol) in DCM (20mi) was treated with powderegi 3A mojeqular, 1, 1
142. 0, 140. Bieveadq3§) aﬂ&l—énih%&a&ahﬁcﬁﬁpgmnl(aeo&g, z.ahrﬂolglzae Peactibh-was 127. 3,
126.3, 121.1, 120.1, 104.8, 67.5,,54.5 53.9 °47.0, 23.4, 21.2 and_14.0.
Exanpl e 22 Stimadiok I8 haurs, filteregand congentratadsunsier fedncedi regsure to provide the

-yl met hyl) iNide3ad 8 trdpR ¥ ﬂﬂfﬁ?d%&d’t&él/ a%'resus ended in dry methanaf (15mi), cooled

{4-tol yI}-prop-lE—en)é>a - py - prop-2E-enyl | -benzam

[err] in an iggrpalt bath and treated under an inert atmosphere with sodium borohydride

B eriiss { (ASRDY R, The Heackion W birda Rir @ickfs SAY sbivBHE tethdvetr ider P ©P
reduced pressure. The residue was taken up in DCM and washed with saturated
sodium bicarbonate. The organics were dried over anhydrous sodium sulphate,
filtered and concentrated under reduced pressure to yield an impure mixture
containing 4-tetrahydropyranyf)-{3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl}-
pyridin-2-yl)-prop-2E-enyl}-amine as a brown oif which was used without purification

in the coupling step 21{c).

{c) N-4-Tetrahydropyranyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-
(3-pyrrolidin-1 -yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-benzamide.

A solution of 4-tetrahydropyranyl)-{3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyi]-
pyridin-2-yl)-prop-2E-enyl}-amine (crude), 4-(1H-2-methylimidazo[4,5-c]pyridin-1-
yimethyl)}benzoic acid sodium salt (382mg, 1.32mmol), EDC (345mg, 1.80mmol)
and HOAt (8mg) in DMF (10ml) was stirred at room temperature for 86 hours.
Solvent was removed under reduced pressure and the residue partitidﬁed between
DCM and brine. The organics were dried over sodium sulphate, filtered and solvent
removed under reduced pressure to leave a brown foam. The product was purified
by column chromatography on silica-gel eluting with 10-25% methanol in DCM.
Product containing fractions were combined and solvent removed to yield N-4-
tetrahydropyranyl-4-(1H-2-methylimidazo{4,5-c]pyridin-1-yimethy)-N-{3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-benzamide as a
brown foam (145mg, 16%). 1H -NMR; & (CDCl3), 9.02 (1H, s), 8.37 (1H, s), 7.43 (1H,
t, J=7.8Hz), 7.40 (2H, bs), 7.22-6.39 (8H, bm),' 7.21 {2H, d, J=7.9Hz), 7.07 (2H, d,
=7.9Hz), 5.36 (2H, bs), 4.70-3.14 (9H, bm), 2.66 (4H, bs), 2.59 (3H, bs), 2.39 (3H, s},
2.00-1.88 (2H, m), 1.82 (4H, bs) and 1.81-1.59 (2H, m); 13C-NMR; & (CDCl3), 153.5,



A solution of

(E)-3-(6-13-pyrrolidino-1- {4 tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-
enal (458ng, 1.38mmol) in DCM (20m ) was treated with anhydrous nmagnesi um
:sul phate (2g) and butylamne (150[err]l, 1.52mrol). The reacti on was
stirred for 18 hours, filtered and concentrated under reduced pressure to
provi de the woismesies a brown oil. The residue was resuspense/Geos/sisl

met hanol (15m ), cooled in an ice- salt bath and treated under an inert

at nosphere with sodi um borohydride (53ng, 1.39mmvol). The reaction was
stirred for 2 hours and solvent renoved \gader reduced pressure. The residue
was taken up in DCM and washed with saturated sodi um-bi carbonate. The

or gani cs r r r f i I e hl d

concent rat AR HdE 1 R0 10 38R, T3P T Y, 9827 1ad b, 16141446, 1o,

but yl - { 3- ( 6:373,0\26c3) | 1i2di 1 -120\1, -104 84 67 &, B415, 53.9, 47.0, 23.4, 21.2 and 14.0.

prop- 1E-enyl ] - pyridi n-2-yl)-prop-2E-enyl }-am ne as a brow oil (517ny,
96% . [err]H - WO 97/ 06167 '

PCT/ GBQG/O%FIQZZ , 66 NWR, [err]

- (CDCl[err]), 7.42 (1H, t, J=7.8Hz), 7.23-7.17 (6H, n), 6. 98 6.87 (1H m,
6.70- 6.60 (2H, m, 3.48 (2H, dd, J=6.0 and 1.2Hz), 3.19 (2H, d, J=7.0Hz),

255 (241 i Aifl g hebfbiaobitoifih- %ﬁ*e@ﬂ-ﬁﬁ%-%ﬁﬁww
N-But yl - 4- ({éﬁowl}mwlﬁ-ﬂhﬂhw dmfzrz -Pmp-aEfanyl}ybemanyde) N-{3-[6-(3-pyrrolid
in-1- yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl ] -benzam de.

A sol ution of

butyl -3-(6-[3-pyrroli
enyl }-am ne (502ng, Y
yl met hyl ) benzoi ¢ act
and HOAt (20ng) in (1%
Sol vent was renoved under
bet ween DCM and brine. The o
filtered and solvent remved

(noL-{4-tolyl}-prop- 1E-enyl ] - pyri di n-2-yl)-prop- 2E-
4- (1H 2- et hyl i m dazo[ 4, 5-c] pyridin-1 -
msalt (41ings 1.42mmol), EDC (372ngy, 1.94mmol)
) was stiryed at roomtenperature for 48 hours.
ged pressure and duepartitioned
§ m sul phat e,

reducad p# A gave a brown foam
i ca-gel eluting

i ons were conbi ned and

with 5-10% et hanol in DCM - Produ
solvent renoved to yield N butyl-
(1H 2- et hyl i mi dazo[ 4, 5- c]pyrldln 1 I met hyl ) - N-[ 3- (0] 3- pyrrofi di n- 1-yl
{4-tolyl}- prop-1E-enyl]-pyridin-2-yl)-prop- 2E—eny|é-bénzam’ de as an orange
foam (413ng, 50% . [err]H -NVR, [err] (CDCl[err]), (1H, s), 8.38 (1H,
d, J=5.6Hz), 7.45 (3H, m, 7.24- 7.04 (9H, n), 6.74 (3H, bm, 5.36 (2H, s),
4.35 (0.8H, bs), 4.04 (1.2H, s), 3.56 (2H, , 3.28 (2H, d, J=7.0Hz), 2.62

(7TH m, 2 (ép b@lﬁ{sﬁ i3 éyﬁglldlﬁﬂnylbﬁ 4-f0h- ro@&@-eﬁgu ghaintz%;) fﬁ' 2 14%;

[err] (CDC ©157.1,° 153.5, 153.3, 14
139. 8, 137. & '98 9, 136.3, 134.9, 132.8, 131.5,129.6,129.2,127.5,
126. 3, 121. 2, o

A solution of (E)-3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-
enal (458mg, 1.38mmol) in DCM (20ml) was treated with anhydrous magnesium
sulphate (2g) and butylamine (150!, 1.52mmol). The reaction was stirred for 18
hours, filtered and concentrated under reduced pressure to provide the imine as a
brown oil. The residue was resuspended in dry methanol (15ml), cooled in an ice-
salt bath and treated under an inert atmosphere with sodium borohydride (63mg,
1.39mrhol). The reaction was stirred for 2 hours and solvent removed under reduced
pressure. The residue was taken up in DCM and washed with saturated sodium
bicarbonate. The organics were dried over anhydrous sodium sulphate, filtered and
concentrated under reduced pressure to yield butyl-{3-(6-[3-pyrrolidin-1-yi-1-{4-tolyl}-
prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-amine as a brown oil (517mg, 86%). 1H -



120.5, 120.0, 104.9, 54.5, 53.9, 50.7,48.4,47.0,46.1,45.0, 30.5,29.3,
"23.4,21.3, 20.2,19.7, 14.0, 13.9 and 13.6. Exanpl e 23

N- Pentyl - 4- (1H 2- et hyl i m dazo[ 4, 5-c] pyridin-1-yl met hyl ) -N-{3-[6-(3-pyrroli
.din-1-yl- 1 -{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-benzam de.
WO 97/ 06167 wo 97/06167 _ : PCT/GB96/01849

PCT/ GB96/ 01849 67

[err] (a) '

Pentyl -{3-(6-[3-pyrrolidin-1-yl-1-{4-tol yég-prop-1E-enyl]-pyridin-2-yl)-pro

p- 2E- enyl } - am ne. A sol ution of

el (3. gV bk, 7 Dlm a2 SR R R SR eT A R
sul phat e ( Sgibo 3, 58 46 0¥/ Ry, UABTS 8d L lzriz), D1gTak)d, JLTRHAEBIIA S

stirred for 1 urs, filtered and concentfated under reduced presslre to

provi de t hels@hiz), 254a(4bt, beh 241 (3Hia), 1.80:11% (4tdan), dABhdAd2H, M), tAg-1.26

met hanol ( I L Ny e- salt bath and treated under an inert
B I B3 3 b dsT

at nosphere ro de (133ny, 3.51mmol). The reacti on was
stirred for 2 hours and sol vent renoved under reduced

(b) N-Butyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-{6-(3-pyrrolidin-1-
yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-benzamide.

A solution of butyl-{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-
enyl}-amine (502mg, 1.29mmol), 4-(1H-2-methylimidazo[4,5-c]pyridin-1-
yimethyl)benzoic acid sodium salt (411mg, 1.42mmol), EDC (372mg, 1.94mmol) and
HOAt (20mg) in DMF (15ml) was stirred at room temperature for 48 hours. Solvent
was removed under reduced pressure and the residue partitioned between DCM
and brine. The organics were dried over sodium sulphate, filtered and solvent
removed under reduced pressure to leave a brown foam. The product was purified
by column. chromatography on silica-gel eluting with 5-10% methanol in- DCM.
Product containing fractions were combined and solvent removed to yield N-butyl-4-
(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-(6-[3-pyrrolidin-1-yi-1-{4-tolyl}-
prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-benzamide as an orange foam (413mg,
50%). 1H -NMR; 3 (CDClg), 9.08 (1H, s), 8.38 (1H, d, J=5.6Hz), 7.45 (3H, m), 7.24-
7.04 (9H, m), 6.74 (3H, bm), 5.36 (2H, s), 4.35 (0.8H, bs), 4.04 (1.2H, s), 3.56 (2H, m),
3.28 (2H, d, J=7.0Hz), 2.62 (7H, m), 2.40 (3H, s), 1.82 (4H, bs) and 1.66-0.76 (7H,

bmy); 13C-NMR; § (CDCl3), 170.8, 157.1, 153.5, 163.3, 142.7, 142.0, 141.9, 140.3,

139.8, 137.2, 136.9, 136.3, 134.9, 132.8, 131.5, 129.6, 129.2, 127.5, 126.3, 121.2,
120.5, 120.0, 104.9, 54.5, 53.9, 50.7, 48.4, 47.0, 46.1, 45.0, 30.5, 29.3, 23.4, 21.3,
20.2, 19.7, 14.0, 13.9 and 13.6. '

Example 23

N-Pentyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-(3-pyrrolidin-1-yl-
1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi}-prop-2E-enyl}-benzamide.



pressure. The resi due was taken up in DCM and washed with saturated sodi um
bi car bonate. The organics were dried over sodium sul phate, filtered and
concentrated under reduced pressure to yield

pentyl - {3-(6-[ 3- pyrrol idin-1-yl-1-{4-

tol yl }- prop- 1E— -pyridin-2-yl)-prop-2E-enyl}-am ne as a brown oil
(1.38g, 94% W H'@% ne was used directly in the coupling rRGHEB¥PIMY(b) .
(b) ' '
N Pentyl - 4- (1H 2- met hyl i m dazo[ 4, 5-c] pyridi n-1-yl methyl )-N-f3-(6-[3-pyrroli
din-1- yl-1-{4-tolyl}-prop-1E-enyl]-pyridi@¥ 2-yl)-prop-2E-enyl }-benzam de.
A sol ution of '

pentyl -[3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-
prop- 2E-enyl }-am ne (1.28g, 3.17mmol),

4- (1H-2-methylinid Mc] pyri din-1- VO 97/ 06167
PCT/ GB96/ 01849 I | 68
C

yl met hyl ) benzoic a Num salt (1. , 3.45mmmol ), EDC (911 ny, 4.76mmovl)
and,HOAt (10ng) in DWVF (1}
hours. Sol vent was renoved™y
partitioned between DCM and
sul phate, filtered and sol vem S o P
brown gum The product- was purifi :; by coI um chro at ogr aphy on silica- gel
eluting with 10% net hanol in DCM “Product containimg fractions were

conbi ned and sol vent renoved to yield N pentyl-4-(1H 2-

net hyl i mi dazo[ 4, 5-c] pyri di n- 1-yl nethyl)-l\l-[S-(G-[S@olidi n-1-yl-1-{4-tol

m) was stirjred at roomterrperature for 120
¥~ T esi due
¢d over nmagnesium

yl }-prop-1E- enyl]-pyridin-2-yl)-prop-2E-enyl)-ben e as a brown foam
(589ng, 28% . [err]H - NWMR J[err] (MeQOD), 9.00 (1H, 8.35 (1H, d,
J=5.5Hz), 7.45 (3H, m, 7.11 (9H, m, 6.56 (3H, m, 5.33 (2H, s), 4.33
(0.8H m, 4.02 (1.2H, m, 3.51 (0.8H n), 6.23 (3.2H, m, 2.57 (7H, s),
2.37 (3H, sXa) Pemtyl-(3+(6- [3rpymicuu-1-1a0-1(-9n-tolyr)-probefE-]e6dexhcz-yl) proiE) |
169. 3, 154. % éS%“ﬁ 150. 8, 140.5, 138.4,138.2, 137.2,136.

134.7,134. 4, Ty 8. 3, 129.5,126. 8, 126. 3, 125. 2, 124, 7, 124 5,
12421175117411631035 51.5, 50.9, 48.3, 46.4, 42.8, 26.3, 25.7,

RNyt -2 Aot By Pl vl R e e o 1

in-1-yl-1 - ehél (o1 14, }3. B4ramol) in OOM)(50mi)i whstraatetlwith aihydFour mhgneaamani de.
sulphate (5g) and pentylamine (465ul, 4.01mmol). The reaction was stirred for 18

hours, filtered and concentrated under reduced pressure to provnde the imine as a
brown oil. The residue was resuspended in dry methanol (15mil), cooled in an ice-
§alt bath and treated under an inert atmosphere with sodium borohydride (133mg,
3.51mmol).. The reaction was stirred for 2 hours and solvent removed under reduced
pressure. The residue was taken up in DCM and washed with saturated sodium
bicarbonate. The organics were dried over sodium sulphate, filtered and
concentrated under reduced pressure to yleld pentyl-{3-(6-[3-pyrrolidin-1-yl-1-{4-
tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-amine as a brown oil (1.38g, 94%).
The amine was used directly in the coupling reaction 23(b).

(by N-Pentyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-(6-[3-pyrrolidin-1-
yl-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-enyl}-benzamide.

A solution of pentyl-{3-(6-[3-pyrrolidin-1-yl-1 -{4-tolyi}-prop-1 E-enyl]-pyridin-2-yl)-
prop-2E-enyi}-amine (1.28g, 3.17mmol), 4-(1H-2-methylimidazo[4,5-c]pyridin-1-
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[err] WO 97/ 06167

PCT/ GB96/ 01849 ' 69 (a)

Nonyl - {3-(6-[3-pyrrolidin-1-y-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-
2E-enyl }- am ne. A sol ution of

3-(6-[3-pyrr ¢ Yl -1-{4-tolyl}-prop-1E-enyl]-pyridin-2 e E-
enal (319ny; %68%6%@) in DCM (15m ) was treated with pomderﬁgjr)% rr%l‘%cul ar
sieves (1.5g) and nonylam ne (211f[err]l, 1.1 5mol). The reaction was
stirred.for 18 hours, filtered and concent gt ed under reduced pressure to
provide the inmine as a yellow oil. The resfdue was resuspended in dry

Rt moapher & AR OPRTRPISHEIh SeRHTL G280 Samimaly Bk o1 286 4 BommeD) ana
stirred for ﬂm@mgpm smr\/(qahnr WES $fed A fdonh MSHISGANRE 5512ChorEE Soweniiue

was taken up in washed w th saturated sodi um bi carbonate. The
organi cs werwag rémaves sndenregduced pressaiire andithe iesidue paptitioned bgtween DCM

concentrate @'Bﬁﬁ r?ﬂg TB&?W? SINEH c?()eﬂ'ﬁrﬂnesmin sulphate, filtered and solvent

nonyl - {3- (6- pyrroli
E-enyl | - pyr i eimovadyundes rreqmmme;sqreetm leavens bﬁown@wm ol he prsietywas purified

R am nat e%§|ﬁ]n@@§6§1@%lﬁﬁﬂ%}ua¢ﬁ% %M&d% 108 ﬁmlag{ag@ﬂr{lgw ) Prduf

J=15. 8, 6 1 ¢ontainthgditadtiors wigrecorlsingy and. mle(nllfemdyed wﬁemﬁ)perm;mm-m

S oy . eiimidazols Sadipy o -irtethi-N; (3 i lrollgin bty I peb- £
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A t

zél { '{ge @ gyﬁg.@ms%p 4733 0. ;'z ﬁlmsb?s'pnaea gypfzpm 827 325, op
yl met hy?/) beg%??aﬁdg?gdﬂéumgggt 3439n]': 1. 2rrrm[ fm)lzgcm gﬂBﬁé { DS’ ﬂ;le
and HOAt (10t8#.8, 15238{F15(19n140 Spt38:4) 13829 137.20188.6 c1PRT a134.4, f337 9&82&urs

SOl ver e AR TR ARETRE B AL L AT S

filtered ands(:9)48:8,486. 4m8¢2&3d25 7 2512924 QQEOSZ%IIBE 119.0, 4w 19.4oamd8.9. 0oam
The product was purified _

Example 24

N;Nonyi-4-(1 H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-(3-pyrrolidin-1-yl-1-
-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyl}-benzamide.




by colum chromat ography on silica-gel eluting with 15-25% net hanol in DCM
Pr oduct cont aining fractions were conbi ned and sol vent renoved to yield

N- nonyl -

WD 97/ 06167

-E’CT/GB%/01849 70 (1
H 2- et hyl i m dazo[ 4, 5-c] pyridin-1-yl methyl)-N(3-(6-[ 3- pyrrolidin 1-yl -

-tolyl}- propwdbmesisd 1 - pyridin-2-yl)-prop-2E-enyl }-benzani dgep ;6,@5@
foam (386ng, 54% . [err]H-NWMR J[err] (CDCl[err]), 9.02 (1H, s? 6 (1H,

d, J=5.5Hz),

7.47-7.40 (3H, n), 7.25-6.97 (9H, rr), 6.88-6.44 (3H, m, 5.35

(2H, s),-4.40-4.26 (0.8H n), 4.08-3.99 (3692H , 3.67-3.48 (1.2H, m,

3.31 (2H, d,
s), 2.39 (3
J=6. 6Hz) ;

(CDCI[err])

139.-8, 137. 2,

J=7.0Hz), 3.30-3.18 (0. 8H, 2.76-2.60 .(4H, bnm), 2.58 (3H,

ZP ﬁgr‘%ﬁ-/@?ﬁ-&;-wrrélf' in-1 -W 1 -{41 tc?y%}-propﬁé-eny -p%dmpz-yI?-prgp-ggﬁém;l}’-

amime8, 157. 0, 153. 4, 142. 9, 142. 0, 141. 9, 140. 3,
136. 9, 136. 7, 136. 2, 134.9, 132.7,131. 4,129. 6, 129. 2,127.5, 126. 2,

121.2, 120.5, 119.9, 104.8, 54.4,53.8, 50.6,48.6, 47.0,46.0, 45.2, 317

29.3, 29.1, 28sélutionbf26 -12(a- i
N Hexy! - 4- (ms rre?hall .‘fﬁ@%’{ﬂ"’ﬁﬁ;j’%;f? -1olylprép AEleryit-Byidin

I n-1-yl-
[err]

#19m Mol ig; as frepted withgowes {35#

sieves (1.5g) and nonylamine (211pl, 1.15mmol). The reaction was stirred for 18

hours, filtered and concentrated under reduced pressure to provide the imine as a
yellow oil. The résidue was resuspended in dry methanol (15ml), cooled in an ice-
salt bath and treated under an inert atmosphere with sodium borohydride (36mg,
0.95mmol). The reaction was stirred for 2 hours and solvent removed under reduced
pressure. The residue was taken up in DCM and washed with saturated sodium
bicarbonate. The organics were dried over anhydrous sodium sulphate, filtered and
concentrated under reduced pressure to yield nonyl-{3-(6-[3-pyrrolidin-1-yl-1-{4-
tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-enyl}-amine as a brown oil (462mg,
contaminated with excess nonylamine). 1H -NMR; & (CDCI;;)'. 7.42 {1H, t, J=7.7Hz),
7.23-7.17 (3H, m), 7.13-7.06 (3H, m), 6.93 (1H, dt, J=15.8, 6.1Hz), 6.68 (1H, d, |
J=7.9Hz), 6.63 (1H, d, J=15.8Hz), 3.48 (2H, dd, J=6.1, 1.4Hz), 3.19 (2H, d, J=7.1Hz2),
2.68 (2H, t, J=7.2Hz), 2.57-2.49 (4H, m), 2.41 (3H, m), 1.81-1.75 (4H, m), 1.58-1.46
(2H, m), 1.36-1.22 (13H, m) and 0.89 (3H, t, J=6.9Hz).

{b) N-Nonyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-(6-[3-pyrrolidin-1-
yl-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-benzamide.

A solution of nonyl-{3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yi)-prop-
2E-enyl}-amine (462mg, 1.0mmol), 4-(1H-2-methylimidazo[4,5-c]pyridin-1-
ylmethyl)benzoic acid sodium salt (349mg, 1.2mmol).' EDC (288mg, 1.5mmol) and
HOAt (10mg) in DMF (10ml) was stirred at room temperature for 96 hours. Solvent
was removed under reduced pressure and the residue partitioned between DCM
and brine. The organics were dried over magnesium sulphate, filtered and solvent
removed under reduced pressure to leave a brown foam. The product was purified
by column chromatography on silica-gel eluting with 15-25% methanol in DCM.
Product containing fractions were combined and solvent removed to yield N—nonyl-4-

~

p rrolld



Hexyl - { 3- ( 6- [3-pyrrolidin-1-yl-1-{4-tolyl}- prop 1E-enyl]-pyridin-2-yl)-prop
-2E-enyl ) - an ne. WO 97/ 06167

PCT/ GB96/ 01849 71 A solution
of 3-(6-[3 I n-1-yl-1-{4-tolyl}-prop- 1E—eny|] pyri di op- 2E-
enal (1. 11gw§ r%’?r‘z)l) in DCM (50m ) was treated with nagnelgblﬁuﬁﬂss?ﬂaﬁate
(5g) and hexylam ne (465[err]l, 4.01 nmol). The reaction was stirred for 18
hours, filtered and concentrat ed under re&g);ed pressure to provide the

i m Ineda_s a green 0|: 'tl)'hehr esiddue was resd ended in dry met Eanol (15m),
sodi um bor ;';‘Rw?ae-aie »&mﬁgz @ 5roleugin TR P11 spRap ey ol 4-oMbur <

and sol vent pp Eidin-2Ay-BropPL By} benZamideas AUsSrowdSToark in DCM
and washed vF\{th satur ated so?lﬁrﬁn lgocafégigﬁate The organi cs wer e%sr% over

anhydr ous s&a%in WNMB; 6 (coou)esm (ahlds);m(ﬁtH.at, désmh!t),ﬂ Mmcsl-nrm)ssur e
toyleldhe | -{3-(6 rroI|d|n &‘4}0;
enyl ] - pyri di nzi' y97) b‘£ @85@914}(35 e5§§ aHbfi)o 25(@8!3'7@1) 4086849 The

N Hoxyl 4. (142 ﬁsﬁﬂn? 399 i rf"*‘”@a. S, P"zfaﬁ""ﬂ@ Q8. 276-2.80,
2 iol ﬁ!“ én {(thbm)'I%ﬁ%l(@Jﬂr y1r39h1 4i71 Pﬂﬂr br'o'2 (14H,-meand@iéde.

hexyl - { 3- (62?'1'3‘ g’rptﬁsza WCINMR i) ‘{Qpp@'yﬂio-'%r‘(ﬂ-'QIés@rﬁfﬂ]“zpﬁfﬂi%% 1f1yq ) - prop
;/I anEt ﬁwl {)enzm ¢ acl @@%ﬁ?ﬁ@gﬁéﬁﬁﬁ%ﬁ gs‘gg}ﬁqrq%%q(%ﬁg ﬁgﬂ%rfg@ 3

and HOAt (10R8§)2, |121M20:&5r1119 Sy 044, S5hrde G3A8, S0, 4616 HT D, 46.0,e15.2,13115829.3,
hours. Sol v Sy I, r and the residue

partiti oned%% %e‘lﬁ and E 252%%83%83%?@?'@ere dried over nmagnesium
sul phate, filtered and solvent renoved under reduced pressure to | eave a
brown foam _The product was purified by colum chromatography on silica-gel
el uting wit FX2mplge@Panol in DOM Product containing fractions were

conbi ned and sol vent renoved to yield N hexyl-4-(1H 2-

met hyl i m dazo[ 4, 5-c]pyridin-1 -ylnethyl)-N{3-(6-[3-pyrrolidin-1

-yl -1-{4-t oNtHex mgt -n@ﬂWl&méHié[ﬂ'Sﬂc]ByH&:h-ﬂylﬁibtRﬁ)-Nﬂbd j6-{ERpyRdlidie 138-12
br own foam2699 Z%E [err] H

_ .. . {4-tolyl}-prop-1 -enyl)-pynd|n-2-yI}-prop-2E-enyl} -benzarmide. -

(a) Hexyl-{3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-
amine. |



- A R =% tdiml st e e =

NVR, 8 (CDCl[err]), 9.02 (1H s), 8.36 (1H d, J=5.3Hz), 7.41 (3H, m, 7.19
(4H, m), 7.06 (5H, ), 6.75 (2.5H n), 6.70 (0.5H, d, J=8.0Hz), 5.34 (2H
bs), 4.34 (0.8H, bd, J=4.7Hz), 4.01 (1.2H bd, J=2.7Hz), 3.52 (0.8H bt,

J=7.3Hz), 3.21 (1.2H, nm), 3.17 (2H, WD 97/ 06167

PCT/ GB96/ 01849 - 72 d, J=6.9Hz),
2.58 (3H, s).weoper6AH M. 2.38 (3H s), 1.75 (4H, : ? sd184d) -
1.51 (0.8H, m, 1.20 (6H, m and 0.85 (3H, m; [err]C—NIVR errr

(cDCl[err]), 170.8,157.5, 153.5, 153.2, 142.1,142.0,

141. 4, 140. 3, 139. 8, 136. 9, 136. 9, 136. 6, 136. 2, 135. 4, 135. 3,

133.0, 131. 6, 130. 7, 129. 7, 129. 3, 129. 1, 127. 6, {27. 5, 126. 2, 121. 1, 120. 9,
120.3,119.7,54.8, 54.2, 50.2,648.5,47.0,46.0, 45.0,31.6,31.1,28.3,27.1, 26.6,
26.1, 23.5, 22.6, 22.4, 21.3 and 14.0. Exanple 26

N- Met hyl - 4- (J»Hsauﬁm oy B ém[szpwbﬁdﬁ ﬂbpygu%:?n-bwﬁ -) ENdny-plyfidin- %{H’Qﬂ’ b n- 1-

-1-{4- tolyl in-2- op- 2E- ényTl'} - ben
{ © yn%al F‘I 1 g, 3 34mmol) in IZYCM (50ml) was treateg with magne}s:um sulphate (5g)

and hexylamine (465ul, 4.01mmol). The reaction was stirred for 18 hours, filtered
and concentrated under reduced pressure to provide the imine as a green oil. The
residue was resuspended in dry methanol (15mi), cooled in an ice-salt bath and
treated under an inert atmosphere with sodium borohydride (131mg, 3.47mmol).
The reaction was stirred for 2 hours and solvent removed under reduced pressure.
The residue was taken up in DCM and washed with saturated sodium bicarbonate.
The organics were dried over anhydrous sodium sulphate, filtered and concentrated
under reduced pressure to yield hexyl-{3-(6-[3-pyrrolidin-1-y}-1-{4-tolyl}-prop-1E-
enyl]-pyridin-2-yl)-prop-2E-enyl}-amine as a brown oil (1.37g, ~100%). The amine
was used directly in the coupling reaction 25(b).

(b) N-Hexyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-(6-[3-pyrrolidin-1-
yl-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-enyl}-benzamide.

A solution of hexyl-{3-(6-[3-pyrrolidin-1-yl-1-{4-tclyl}-prop-1E-enyl]-pyridin-2-yl)-prop-
2E-enyl}-amine (1.37g, 3.30mmol), 4-(1H-2-methylimidazo[4,5-c]pyridin-1-
-ylmethyl)benzoic acid sodium salt (1.31g, 3.63mmol), EDC (949mg, 4.95mmol) and
HOAt (10mg) in DMF (15mi) was stirred at room temperature for 168 hours. Solvent
was removed under reduced pressure and the residue partitioned between DCM
and brine. The organics were dried over magnesium sulphate, filtered and solvent
removed under reduced pressure to leave a brown foam. The product was purified
by column chromatography on silica-gel eluting with 20% methanol in DCM. Product
containing fractions were combined and solvent removed to yield N-hexyl-4-(1H-2-
methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-(6-[3-pyrrolidin-1-yl-1-{4-tolyi}-prop-1E-
enyl]-pyridin-2-yl)-prop-2E-enyl}-benzamide as a brown foam (699mg, 32%). 1H -
NMR; 3 (CDCl3), 9.02 (1H, s), 8.36 (1H, d, J=5.3Hz), 7.41 (3H, m), 7.19 (4H, m), 7.06
(5H, m), 6.75 (2.5H, m), 6.70 (0.5H, d, J=8.0Hz), 5.34 (2H, bs), 4.34 (0.8H, bd,
J=4.7Hz), 4.01 (1.2H, bd, J=2.7Hz), 3.52 (0.8H, bt, J=7.3Hz), 3.21 (1.2H, m), 3.17 (2H,



A suspension of 4-(1H 2-nethylim dazo[ 4, 5-c] pyr| di n-1-yl ) benzoi ¢ aci d (WO
9214734, 500my, 1.98nmol) in DCM (15mM) was treated with EDC (380ny,
1.98mmol ) and HOBt (270ng, 1.98mmol). The reaction was stirred at room
tenperature for 3 hours. The reaction m xture was partitioned between DCM
and brine. TWoo9%&@n C | ayer was separated, dried over nagreci/GBIspusphat e,
filtered and concentrated under vacuumto a colourless oil. The oil was
taken up in DVF (10m ), treated with a solution of

met hyl - {3-(6-[3-pyrrolidin-1-yl-1-{4-tol yl,% prop- 1E-enyl ] -

pyridi n-2-yl)-prop-2E-enyl)-am ne (250ng, 72mmol ) atso in DV (2m ) and

i,;tc'T,r (e o1hle6.9N8, BESRIL L), 251 (@H, m), 2.38 (3H, s), 1.75 (4H, m), 1,65 (12H \Ber ] C
for 18 hour 5.5150lare ), 9o (GHIRPAnd! DU (SHEAH)E 56 RMFBCDEIY 1708 7. gue

partitioned between and brine. The organi cs were separa 'ed, washed with
brine, driet6R8eI53BON4R.111420] PAR4p140.8] 139.8013619, 136.9,2186. 6,c188:2,0136)dler

chr omat ogr by Soredp; FALE a0y 1802 taa B fadhafur b Ma it 2, AR Wibuc

cont ai ni ng {2@8!11N? swaaesmznsm peds ENd7 90h8 ©)450080.6:8111028i3 1.1, 26.6,

’(?I]-g?; |m(;: n- 1£§EFLE§LEE§JE#62?§J %i%%’l“?af‘# 1-yl-1-[4-tolyl}-prop-1

E-enyl) - pyri di n- 2 yl]-prop- 2E-enyl}-benzam de as a white solid (45ng, _
119% . [err]H -N [err] (cbClferr]), 9.02 (1H, bs), 8.36 (1 H, bs), 7.77
(2H, d, 3= 6Emp|82646 .37 (3H, m, 7.24-7.21 (3H, m, 7.10- 6.90 (5H, m,
6.74-6.59 (2H, m, 4.43 (1H bs), 4.20 (1H, bs), 3.60 (2H, bs), 3.16 and
3.14 (3H, 2xs), 3.04 (4H, bs), 2.55 (3H, s), 2.39 (3H, s) and 1.98 (4H,

be) Lot ] lMethyl-4(s ’fé%"m iroiaz3i4is olpyricte b NS Io (3 pymalisn e 44
129. 2. 128.%%}%8"0?'1 ﬁ'?PVQ'pVI -2 'V']IE@W;E féiﬁ?%"ég’%‘f’% '53.4. 53.1, 49.1,

37.4, 33.4, 23.2, 21.1 and 14.4. Exanpl e 27

(R S) 4- (1H—2 thhyllnldazo[4 5-c] pyridin-1-yl met hyl ) benzoic acid
(BE)-1-16-(3-

pyrrolidin-1- yI-1-{4-tolg;T}per-1E-enyl)-pyrld|n-2-yL]hex-1-en-3-yL ester.

A suspension of 4-(1H-2-methylimidazo[4,5-c]pyridin-1-yl)benzoic acid (WO
9214734, 500mg, 1.98mmol) in DCM (15ml) was treated with EDC (380mg,
1.98mmol) and HOBt (270mg, 1.98mmol). The reaction was stirred at room
temperature for 3 hours. The reaction mixture was partitioned between DCM and
brine. The organic layer was separated, dried over magnesium sulphate, filtered and

~ concentrated under vacuum to a colourless oil. The oil was taken up in DMF (10ml),
treated with a solution of methy!-{3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl]- '
pyridin-2-yl)-prop-2E-enyl}-amine. {250mg;-0.72mmol) also in DMF-{2mi)- and- stirred- -



ferr] (a) 1 -(6-[3-Pyrrolidin-1 -yl-1 -{4-tolyl}-prop-1
"E-enyl]-pyridin-2-yl)-hex-1 E-en-3-ol. - WD 97/ 06167 :

PCT/ GB96/ 01849 74 A stirred
.solution of
3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-prop-
~2E-enal (925¢g9dsteB ol ) in anhydrous THF (30m ) at - 78[ pcrAzBvemmsdot r eat ed
dropwi se with a solution of n-propyl magnesiumchloride (1.53m, 2.0Min

di et hyl ether, 3.06mmol). The reaction m xture was allowed to warmslowy to
roomtenperature (-2 hours). The reaction-,gvas gquenched with water (3m) and
THF renoved under reduced pressure. The reSidue was taken up in 1M HC and
then basifie ' solid sodi ym hicarbonate to pH 8. The product was .
extracted vit HOCor P bRy VR vk aRReS el Holliced dFadbhiR S5 1 tpsitue
sodi um sul ppattitionéd betwesth BOM and bringr Thedbrganies weesl sepatateds washed withe

roduct was, purified by colum chr ography eluting with 5-8% nmet hanqgl in
Bt r ottty Arad pYRS eanessh SuBALs, Hiattan Soherd sPinoned nadsy Gdisd
pr (r)yij_de % (lﬁrdsauwffrlahw'grbrldwu |oil.1-'l{h4rlﬁmﬂyd:t}kwé§ ptﬁhfibg-g l&rgg 2)hromauogi'a’tlfzvl_h&wR
I di n-2- - hex- 1E-en- 3-q a | , % . Jerr ;
Fgr r] ( CDC?/Pé PB‘P?:Q‘*E .eﬁ-ﬁ'ne ith f‘?“ 3%?!“1’%,0?5". é&ﬁp &@dvggeof}ﬁ'nmﬂ f[@ctrpnw (3H,
M, 6.89 (lWerdldomBinkd and Solvdtt)removed té Fidld M-methyRa-(f ﬂfﬁ-margm&i@ézc{[&!#— d,
J=7.1Hz), 2.41 ,é_4H btsh)hl{ 1.86 (3H, .s), 1.71-1.61 (2H 1.58-1.42 (2H
m), 1.47 (3FIPYHC ingt-yl) q—[G-(s-pgyofidmd-yIJ-{4-toly!}-prop-1 E-enyl)-pyridin-2-yi]-prop-
R S)-4-(1 - LA] Lo Qk0-13Yd ' Ci -(3-
g)yr r 2)I [ di( nl_géil%klﬁgﬂk ?’ﬁ?ﬁz % %r@p‘tgl%"gé%@-gpﬁﬁg? EH%NW%@%%éH%éQI[PE (
ester. bs), 8.36 (1H, bs), 7.77 (2H, d, J=6.7Hz), 7.46-7.37 (8H, m), 7.24-7.21 (3H, m), 7.10-
- 6.90 (5H, m), 6.74-6.59 (2H, m), 4.43 (1H, bs), 4.20 (1H, bs), 3.60 (2H, bs), 3.16 and
3.14 (B8H, 2xs), 3.04 (4H, bs), 2.55 (3H, s), 2.39 (3H, s) and 1.98 (4H, bs); 13C-NMR; 3
(CDCl3),170.6, 155.8, 154.1, 152.9, 142.4, 141.7, 140.8, 139.7, 138.0, 137.1, 136.9,
136.0, 133.6, 132.7, 131.3, 129.5, 129.2, 128.7, 126.7, 121.6, 121.3, 120.7, 105.2,
53.7, 53.4, 53.1, 49.1, 37.4, 33.4, 23.2, 21.1 and 14.4.

Example 27

(R,S)-4-(1H-2-Methylimidazo[4,5-c]pyridin-1-yimethyl)benzoic acid (E)-1-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yllhex-1-en-3-yl ester.

Q-

(a) 1-(6-[3-Pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-y!)-hex-1E-en-3-ol.
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" 4-ol (300ng, 0.80nmol) i

A sol ution of

3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}- prop 1E-enyl ] - pyridin-2-yl)-hex-5E-en-
n DCM (10m ) was treated with 4-(1

H 2- nmet hyl i m dazo[ 4, 5- c] pyridin-1-yl nethyl)benzoic acid sodium salt

(255ng, 0. 88pvwiMe16EDC (230nmg, 1.20mmol) and DVAP (20ny). HOF/GBOGOISHDN

m xture was stirred for 96 hours at roomtenperature. The reaction mxture

was partitioned between DCM and saturated sodi um bi carbonate sol ution. The

organi c-l ayer was separated, dr.ied over mggnesium sul phate, filtered and

concentrated under reduced pressure. The product was purified by col um

chr omat ogr aphy eluting with 5-15% net hanol / DCM Product contai ni ng

fracti ons were conbi ned and sol vent renoved to yield (R S)-4-

(1H- 2- et hy A stirded slution of By(6HEHpyrmlidin- tryl-fis{#3tolgB-poop-1 Eeenyl]-pyridin-2-yl)-prop-

(2 totvi 1 pPEetLtaRsnt: 478 mmR) in sphysrous THE, (39m) at. 7B was on e
( 93ny, 199%) withea sdlttion/of n{peopﬂl (hayridstum ]chlorﬂeqzt 5311“1, 2.9M inSdiéthylettrér, d
]JDE;?-/ ?JISS%S/ 0513 % ngmlc;b ci’he reactlon |)mxture was allowed ?o warm szowlyyp mpm;tpr(uqqqatqre

J=7. 8Hz), 7(--1’27 hdul}. I]'Bbl redidtion ﬁa@&uérﬂdﬁeddﬂlth Wafar?Sr;g S THF %:ﬁ&vé@z bgczléi) aH

5.72 (1H, 5.39 3.18

bs), (2 39 ( tqguced pr sse*re( ﬁe ’ﬁf'd” WR?'@BFF ugdp 1 H@H a%t en)baaﬁisdowyssq!m
t, J=7.3Hz) sodigfr Bibﬁ’bohéfer tb [1Q'rer ﬁrbduétﬁﬁaslextﬂéi?e&wnﬂiﬁw‘ﬁacét’é% 3).1FRe 1,
142. 0, 141. 6, 140Q.3, 139. 136. 9, 136. 135.4,132

131. 8. 130. 7OMIRNIGS Wears gor_n@gec,! qqgj qurquq[urgzspippate. filtered and concentrated

120. 5, 104. 7uﬁée|0re'aﬁc&i 5{’eslsure47Tﬁe prédut %?as”plﬁ-:h d %o'ﬁ:rﬁﬁcﬂr&ﬁ&o&?a y
Exanpl e 28 N Et h rrolidin-1-yl-1-{4-tolyl}-prop-
E- eny! ) pyr Plting gvli"q §-BF} Izq\ol m CM. Product contaimng fractions were combined

enyl } - 3- ( 1HaRd S@ivant reedePle provide Y (548 Pyfroldin-1R1oR4-RIRErop-1 E-enyffy ']
' pyridin-2-yl)-hex-1E-en-3-ol as a pale pink foam (593mg, 57%). 1H-NMR; & (CDCljg),
7.44 (1H, t, J=7.7Hz), 7.24-7.18 (3H, m), 7.12-7.07 (3H, m), 6.89 (1H, dd, J=15.7,

6.2Hz), 6.68 (2H, m), 4.38 (1H, m), 3.35 (2H, d, J=7.1Hz), 2.41 (4H, bs), 1.86 (3H s),
1.71-1.61.(2H, m), 1.58-1.42 (2H, m), 1.47 (3H, 1, J=7.0Hz). - :

(b) (R,S)-4-(1H-2-Methylimidazo[4,5-c]pyridin-1-ylmethyl)benzoic acid 1-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yllhex-1E-en-3-y| ester.

A solution of 3-(6-[3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-y}-hex-5E-en-
4-ol (300mg, 0.80mmol) in DCM (10mi) was treated with 4-(1H-2-methylimidazo[4,5-
c]pyridin-1-yimethyl)benzoic acid sodium salt (255mg, 0.88mmol), EDC (230mg,
1.20mmol) and DMAP (20mg). The reaction mixture was stirred for 96 hours at room
temperature. The reaction mixture was partitioned between DCM and saturated
sodium bicarbonate solution. The organic layer was separated, dried over
magnesium sulphats, filtered and concentrated under reduced pressure. The
product was purified by column chromatography eluting with 5-15% methanol/DCM.
Product containing fractions were combined and solvent removed to yield (R,S)-4-
(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)benzoic acid 1-[6-(3-pyrrolidin-1-yl-1-
{4-tonl}-prop-1E—enyl)-pyridin-z-yl]hexf1 E-en-3-yl ester as a brown foam (93mg,
19%). 1H-NMR; § (CDCl3), 9.04 (1H, s), 8.37 {1H, d, J=5.6Hz), 8.07 (2H, d, J=8.3Hz),




(a) tert Butyl (1H—2 nethylln1dazo[4 5-c]pyridin-1 -yl)-propanoate. A
sol ution of 4-chloro-3-nitropyridine (2.94g, 18.54mmol) and

[err]-al anine-tert-butyl ester hydrochloride (5.05g, 27.8mmmol) in DW
(30m ) was treated with triethylamne (6.5m, 46.4muvl) and stirred at room
'fenperature for 50 hours. The solvent was renoved under reduced pressure
and residue %#‘M gned between DCM and water. The organi ¢ pgcayEiosfsdo _
separated, dri over nmagnesi um sul phate, filtered and concentrated under
reduced pressure to a dark oil. The residue was dissolved in nethanol

(50mM ), treated with pall adi um cat al yst (3%9 10% on charcoal) and
stirred under an atnosphere of hydrogen g for 24 hours. The catal yst was

renoved by filtration and sol vent renoved under reduced pressure. The
resi due was 7-40 (1H, t, Maﬁzbaﬁﬂ 02 (9H, bm), 6.91 (1H, dd, J=6.7, 15.6Hz), 6.68 (2H, m),

PCT/ G3B96/ 01 PY
a m.xture 01%4.22(: e ﬁgéﬂérﬁ) 318 2|z.ilcg‘t'|1'(':7 g?\ y(fr ngéH(,gbn? é(%ﬂesﬂca)su?@l ng
sol uti on wad3Hesk éc87a(12Hlm)[ é.r76](41'lf bs), 21872tk 1) and ). 961(3ich &, Mr@dz)t 1R-BVR;

el ut ng w1 GPGBIHARS!, 17 B 1 Pk 4B 1 2 10 T8t e

and sol vent | el

tert-butyl - QS?%V@% ?‘F?grfr%g 29, 1818 1307, 134:6, 1302, 129,7,129.1, 126.1,121.1, ,
yel | ow oi | (120550@043)2%50 [561:&]541 MVH, :'{Geﬁ,rq3‘((a:ic2[1@:5.]1)4,0 8n®83(81H, s), 8.42
(1H, d, J=6.9Hz), 7.38 (1H, d, J=6.7Hz), 4.41 (2H, t, J=6.8Hz), 2.73 (2H,
t, J=6.7Hz), 2.70 (3H, s), 1.35 (9H, s). (b)

3- (1H 2- %t?%ﬂ’% [4 S-c]pyridin-1-yl)-propanoic acid. A sol ution of
tert-butyl net hyl i m dazo[ 4, 5-c] pyridin-1-yl)-propanoate (1.54qg,
5.9mol ) in trifluoroacetic acid (50m) was allowed to stand at room
tenperature overnight. The reaction m xture was concentrated under reduced

pressure t o NeEtinyd«dh{3;{6+(3-pymiolidind -pf 1-¢4-toiyl}-prop- 4E-enyBpyridin-2-yl]-prop-2E-

whi ch v caVIEH LR e irR ﬂ*?%&&"é&ﬁ@&*aﬁ NV Lert] (VD)
9.15 (1H, s), 8.56 (1H, d, J=6.8Hz), 8.27 (1H, d, J=6.9Hz), 4.70 (2H t,
J=7.2Hz), 2.98 (2H, t, J=7. 3Hz) 2. 84 (3H s) . .,

At

(a) tert-Butyl-3-(1H-2-methylimidazo[4,5-c]pyridin-1-yl)-propanoate.

A solution of 4-chloro-3-nitropyridine (2.94g, 18.54mmol) and B-alanine-tert-butyl
ester hydrochioride (5.05g, 27.8mmol) in DMF (30ml) was treated with triethylamine
(6.5ml, 46.4mmol) and stirred at room temperature for 50 hours. The solvent was
removed under reduced pressure and residue partitioned between DCM and water.
The organic layer was separated, dried over magnesium sulphate, filtered and
concentrated under reduced pressure to a dark oil. The residue was dissolved in
methanol (50ml), treated with palladium catalyst (500mg, 10% on charcoal) and
stirred under an atmosphere of hydrogen gas for 24 hours. The catalyst was
removed by filtration and solvent removed under reduced pressure. The residue was



(c)

N-Et hyl -N-{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-
prop-2E- enyl }-3-(1H 2-net hyl i m dazo[ 4, 5-c] pyri di n-1-yl)-propyl anm de. A
.sol ution of ' -
ethyl - [ 3- (Qzk 35 olidin-1-yl-1-{4-tolyl}-prop-1E-enyl]- Coht | ) - prop
- 2E-enyl }%‘#ﬂﬁr’]@y{é%m, 1.05mmol), 4-(1 H2-nethylim dazg[t?l’,b?-bg‘flgggi din-1

- yl)propanoic acid (180ng, 0.86mmol), EDC (247ngy, 1.29mmul) and HOAt

(10ng). in DVMF (15m ) was stirred at roomﬁ enperature for 96 hours. Sol vent
was renoved under reduced pressure and t residue partitioned between DCM

and brine. The organics were dried over nmagnesi um sul phate, filtered and
sol vent r edisselved iniamixuue ok acelicaeid (80mb and:arstia aphysiider (M) THke pr oduct

was purifi %%u?%‘ugcéalﬁif% \flEé REB{AH Cofbr?Bl Hdifs Soled hd ?&d@nﬁﬁté@f{ﬁder

met hanol a Jotriethylamne in Product contal ning fractions were
conbi ned arediuced peessurendheproductiwasiputified by column chromatography eluting with

- ooy ) byt PRCA)"phidles ol Habidhejorh pomtined and solven

PCT/ GB96/ Otetviéved to yield tert-butyl-3-(1 H-2-methylimidazo[4,_5-c]pyridin-1-yl)?p?g:panoate as a
e o e B0 ) 5550 B3] Wiz U, o,
717 (2 GIBAIE: frigS 3 4k eyt 2, On M me ). 2o g 785

m, 6.73 ((BH,s)., J=6.1Hz), 6.51 (1H, m), 6.36 (0.4H d, J=15.9Hz), 6.12

(0.6H, d, J=15.8Hz), 4.48 (2H, m), 4.02 (2H, m), 3.52 (2H, ), 3.24 (2H,
m, 2.93 (6H m, 2.64 (1.1H, s), 2.60 (1.9H, s), 2.28 (3H, s), 1.82 (4H,

m and 0. 9%b) (R H-2)Mefhylimidazu{a:5-dlpyridin-( Nt plopafdit. dtid.171. 5, 158.1, 157.9,
157.0, 157.0, 155.1, - |

147.1,147.0, 142. 0, 141. 8, 141. 5, 140. 8, 140. 7, 139. 1, 138. 4, 135. 6, 132. 8, 1;'31. 7,
131. 2, 1308 @oltkidh. of teHt Uty 3-LA4-Come R ifida2R[65-ciiRidin-1-yY prdparidite {1 544, 6.
T3 5 and JaSmmd) B iomasgtc Scid (s0ml was Alowad io stand &t forn temperatire’ 1
N- Cycl ohexpverhighB- The (Sadtivhrmixtutewas sdncbnirdtedainder rédudRdPressiire to gy i di n- 2
"yl -pr Op_br%l\%negntym} _Afaéitilokr!; gf gt'i’ﬁnh clzeltggéd;azv%[ 3?—(15 H-Czl-rg)e/trhly'ﬁjrlrznrclia%o J,g-_c]bplfftri)c/liln?myl i

propanoic acid as a brown solid which was collected by filtration (1.08g, 89%). 1H-
NMR; 3 (MeOD), 9.15 (1H, s), 8.56 (1H, d, J=6.8Hz), 8.27 (1H, d, J=6.9Hz), 4.70 (2H,
t, J=7.2Hz), 2.98 (2H, t, J=7.3Hz), 2.84 (3H, s).

(c) N-Ethyl-N-{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pytidin-2-yl}-prop-2E-
enyl}-3-(1H-2-methylimidazo{4,5-c]pyridin-1-yl)-propylamide.

A solution of ethyl-{3-(6-[3-pyrrolidin-1-y!-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-
2E-enyl}-amine (380mg, 1.05mmol), 4-(1H-2-methylimidazof4,5-cJpyridin-1- |
yl)propanoic acid (180mg, 0.86mmol), EDC (247mg, 1.29mmol) and HOAt (10mg) in
DMF (15ml) was stirred at room temperature for 96 hours. Solvent was removed
under reduced pressure and the residue partitioned between DCM and brine. The
organics were dried over magnesium sulphate, filtered and solvent removed under
reduced pressure to leave a brown foam. The product was purified by column
chromatography on silica-gel eluting with 10% methanol and 1% triethylamine in
DCM. Product containing fractions were combined and solvent removed to yield N-
ethyl-N-{3-[6-(3-pyrrolidin-1-yi-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-y!}-prop-2E-enyl}-3- |
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(a) Ethyl-4-(1H 2-nethylim dazo[ 4, 5-c] pyridin-1-yl)-butanoate. Usi ng
“procedures simlar to those described in exanple 28(a) :

et hyl - 4-am nobutyrate (3.0g, 17.9mvl) was used to prepare

_ethyl-4-(1H 2-net hyli m dazo[ 4, 5-c] pyridin-1- yl)-butanoate (688ng, 75%.
[err]H -NVR;, [err] (CDCl[err]), 8.98 (1H, s), 8.39 (1H, d, J=5.5Hz), 7.28
(1H, d, J=5wveope1et. 15 (4H, m), 2.65 (3H, s), 2.37 (2H, t,pCwEeSidigss 2. 11
(2H, m, 1.25 (3H, t, J=7.3Hz). WD 97/ 06167 : :

PCT/ GB96/ 01849 ' ' 78 (b)

4- (1H 2- Met hyl i mi dazo[ 4, 5-c] pyri di n-1-yl Jysput anoi ¢ aci d sodiumsalt. A
solution of ethyl-4-(1H 2-nethylim dazo[ 4, 5-c]pyridin-1-yl)-butanoate

3 1) in a ni f d .1, 10 d
W Oh o aqu@BbeaehyisRzolt & Savtinnt b promRATSe o 171 DIMEIA | on

5 ormmet ) ABRoDIER PR, IR A8 6 Ll Y 28 V"
4 1hE 2 e A . . .

oal e el lon o ’?3%‘““’3‘%33‘5'?&?’%* ( kﬁ%":f'g’??f ‘%L“éé?,“é‘”?vf;gﬁ?sﬁ*: :
J=0. 9Hz) , 8¢1§7(4#,()-6,0g§2|é,. BhB9 61.-5%- 4673 ,Hdtdfé:]"'@: 6131 (1H mioB@BH, ¢,
J=7.4Hz) , . , . :

N- Cycl o%exao?l%-”(éél-jg ég)(q?z% G:_’r]%ﬁgll"ha’)ldﬁljs 1- )g}{dgl(é?'i} tn?)'r 6?)% ﬁ;l'enrwﬁszp 2rl-ll’di n- 2
-yl]- pr op-@)i%iﬁ/( 40), 219316He mh 2 84i(d b Eh 26C (19, 2 228(GH) slo 82 (i, my).

A sol ution of

cycl ohexyl w ?-85[‘§‘f‘p9‘?=r‘SPrWﬁ‘i §_(Me_qgk,37 f‘(ﬂ’ﬂ?}‘ 5p?8%11E5-’éﬁy15]7Byﬁszn 2-yl)-
- 155.1, 147.1, 147.0, 142.0, 141.8, 141.5, 140.8, 140.7, 139.1, 138.4, 135.6, 132.8,

131.7, 131.2, 130.9, 130.7, 130.5, 124.8, 124.6, 122.6, 122.5, 121.7, 107.7, 54.8,

54.8, 54.6, 50.1, 48.0, 43.6, 42.8, 41.6, 41.5, 33.2, 33.0, 30.7, 24.1, 21.3, 14.2, 13.8

and 13.1.

Example 29

N-Cyclohexyl-N;{34[6-(3-pyrrOIidin-1 -yl-i -{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-
2E-enyl}-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yl)-butylamide.

(a) Ethyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yl)-butanoate.

Using procedures similar to those described in example 28(a) ethyl-4-aminobutyrate
(3.0g, 17.9mmol) was used to prepare ethyi-4-(1H-2-methylimidazo[4,5-c]pyridin-1-
yl)-butanoate (688mg, 75%). tH -NMR; 3 (CDClg), 8.98 (1 H; s), 8.39 (1H, d, J=5.5Hz),
7.28 (1H, d, J=5.6Hz), 4.15 (4H, m), 2.65 (3H, s), 2.37 (2H, t, J=6.9Hz), 2.11 (2H, m),
1.25 (3H, t, J=7.3Hz).



prop 2E—eny|} am ne (990ng, 2.37mmol ),

4- (1H 2-nmet hyl i m dazo[ 4, 5-c] pyridin-1-yl)}- butanoic acid sodi-um salt
(680nmg, 2.82mml), EDC (681ny, 3.60mmvl) and HOAt (10ng) in DVF (15m ) was
stirred at roomtenperature for 96 hours. Solvent was renopved under reduced
pressure and the residue partitioned between DCM and bri nepcgBfoshg@ni CS
were dried gnem um sul phate, filtered and sol vent renoved under
reduced pressure to | eave a brown foam The product was purified by colum
chronat ography on silica-gel eluting wt h_’%% met hanol and 1% tri et hyl am ne
in DCM Product containing fractions werefTonbi ned and sol vent renoved to
yield Ncyclohexyl -N-{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1lE-enyl)-
pyridin-2-yl]-prop-2E-enyl}-3-(1H 2-net hyli m dazo[ 4, 5-c] pyridin-1-yl)-butyl

am de f CDCl

8 67 (SS5H%29@§V%N%B9W§W%%§“?? Yy Bidie B soeifleati DO LT U1
J57Hz)743(2H ,710(3Hrr)694(2HdJ81Hz)685(05H
t, J=6.9Hz . A 4Hz
201 Con I sOuitpn o sthlidll i bbByhiadzord S plitin-1 Y igadidee iepeing: 210
1. 50- (16H, . 93|[nmo1)] i6-d\Mitufecof THF ldnGhyated (401,21 Ol %a8 trehfet] @ith aaaqmemae 5
Ilaaz-/ é‘B% /0 1§?A|étton of9 scfdol.%%(dromde (3.04ml of a 1.01M solution, 3. 07mm?9 ]il"oelre?d'iﬁo 4,
140. 3, 138.Was #afmed bBA0LC fbBA8houtS84nd sb%nﬂrerﬂ@i@damdbis&educeﬂa:ﬁeésuréw 0

%21883 2 gzg vaxsléz&ﬁ&zé%gnﬁl g‘lfazef%zéngda%ﬁ%'é%ut%%é?%@é%@g%s%f’aﬁe BI85 )
N- Oycl ohex;)f °l'}§3(3 %’“ém) né'tzhwﬂhrﬁ d@@%?gw Qﬁ?’gr’a‘.’ Hz) B9 0H S, (5.

[6-(3- .J-s 8Hz).756 (1H, dd, J=5.5, 0.9Hz), 4.20 (2H, t, J=7.4Hz), 2.58 (3H s) 2,11 (2H 1),
pyrrolidin-1 gl-. 4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-benza
m de. "[err]

(c) N-Cyclohexyl-N-{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl}-
- prop-2E-enyi}-4-(1 _H-2-methylimidazo[4,5-c]pyridin~1 -yl)-butylamide.

. A solution of cyclohexyl-{s-(6-[3-pyrrblldin-1 -yl-1-{4-tolyl}-prop-1 E-enyl]-pyridin-2-yl)-
prop-2E-enyl}-amine (990mg, 2.37mmol), 4-(1H-2-methylimidazo[4,5-c]pyridin-1-yl)}-
butanoic acid sodium salt (680mg, 2.82mmol), EDC (681mg, 3.60mmol) and HOAt
(10mg) in DMF (15ml) was stirred at room temperature for 96 hours. Solvent was
removed under reduced pressure and the residue partitioned between DCM and
l;rine. The organics were dried over magnesium sulphate, filtered and solvent
removed under reduced pressure to leave a brown foam. The product was purified
by column chromatography on silica-gel eluting with 5% methanol and 1%
triethylamine in DCM. Product containing fractions were combined and soivent
removed to yield N-cyclohexyl-N-{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-
pyridin-2-yl]-prop-2E-enyl}-3-(1H-2-methylimidazo[4,5-c]pyridin-1-yl)-butylamide as -
an off-white foam (279mg, 19%). 1H -NMR; 3 (CDCls), 8.67 (0.5H, s), 8.61 (0.5H, s),
8.15 (0.5H, d, J=5.7Hz), 8.11 (0.5H, d, J=5.7Hz), 7.43 (2H, m), 7.10 (3H, m), 6.94
(2H, d, J=8.1Hz), 6.85 (0.5H, t, J=6.9Hz), 6.60 (3.5H, m), 4.26 (1H, t, J=7.3Hz), 4.17
(1H, t, J=7.4Hz), 4.01 (2H, m), 3.13 (2H, m), 2.51 (8H, m), 2.25 (3H, s), 2.01 (2H, m)

and-1.50-(16H;-m); 13C-NMR; & (MeOD), 170.2, 169.2, 154.8, 162.7, 162.5,152.1,"
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_(a) 3-Fluoro-4-(1H 2-nmethylim dazo[ 4, 5-c] pyri di n-1-yl net hyl ) benzoi c acid
sodiumsalt. 8

3- Fl uoro-4- (1H 2-net hyl i m dazo[ 4, 5-c] pyri di n-1-yl net hyl ) benzoi ¢ acid sodi um.
.salt was prepared using chem stry simlar to that reported in the
literature for 4-(1H 2- nethylim dazo[4, 5-c]pyridin-1-ylnmethyl)benzoic acid
sodi um sal t .wbevwndibt - NVR, [err] (MeOD), 8.71 (1H, d. J=0. 79tricBodho1ss ( 1H,

d, J=5.8Hz), 7.62-7.53 (2H, m, 7.43 (1H, d, J=5.5Hz), 6.97 (1H, t,
J=7.7Hz), 5.49 (2H, s), 2.56 (3H s). (b) .

N- Cycl ohexyl - 3-fl uoro-4-(1IH 2-nmet hyl i m dafé)[ 4,5-c] pyridin-1-yl methyl)-N{3-
[ 6- WO 97/ 06167

PCT/ GB96/ 01 80

(3-pyrrol i d? ﬁfq% WQ&L ﬁpgd %.9,_13370%1136.9, 136.4, 134.6, 134.4, 134.2, 132.4, 129.1,

E- elnylh) - plyr 129.0; 1?2&33.1 126.8.;3?2@.%145.%,;1@ A mctal } 1 1.8.1?1%‘2139&:1?.@. qusd:_t. 103.3, )
cycl ohexyl - 3-.(6; L3-pyrrolidino-1-{4-to - prop- -enyl ]-pyridin-2- -.
o1 op- 2. eny] g’gfﬁ},& 50.8; 420, §6354d4 40.4,40.1] 28,7, 27.6, 27 3, Yo.b BE'4 257 52%,

4- (1H 2- met 298] 22.0p2004292¢0 Vdridie.8; 1- Yyl net hyl ) benzoic acid sodi um sal t
(920nmg, 3.00mml ), EDC (780ngy, 4.08mmvl) and HOAt (370ng, 2.72mmol) in DW
(15m ) was stirred at roomtenperature for 96 hours. Solvent was renmoved
under reducegampRssyre and the residue partitioned between DCM and bri ne.

The organics were dried over magnesi um sul phate, filtered and sol vent
removed under reduced pressure to | eave a brown foam The product was

purified by ASRE L A thscasraad N 1 nLEYpRE hanol
in DCM Pr oﬂﬂ cor?? g?myr?g&?r(gg:?gﬂés}h %’#igggoﬁng ﬂggﬁé{hgﬂ !’W&E’(ff N&é VEd to
yi el d pyrrolidin-1-yl-1-{4-talyl}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyl}-benzamide.

N-cycl ohexyl - 3-fl uoro-4- (1H 2- et hyl i m dazo[ 4, 5-c] pyri di n-1-yl met hyl ) - N-{ 3-

(6-[3-pyrrolidinog |yl ]-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl }-ben
zam de as a Y
x N

(a) 3-Fluoro-4-(1H-2-methylimidazof4,5-c]pyridin-1-yimethyl)benzoic acid sodium
salt.

'3-F|uoro-4-(1H-2-methylimidazo[4,5-c]pyridin-1‘-ylmethyl)benzoic acid sodium salt
was prepared using chemistry similar to that reported in t_he literature for 4-(1H-2-
methylimidazo[4,5-c]pyridin-1-yimethyl)benzoic acid sodium salt. 1H -NMR; &

(MeOD), 8.71 (1H, d. J=0.79Hz), 8.18 (1H, d, J=5.8Hz2), 7.62-7.53 (2H, m), 7.43 (1H,
d, J=5.5Hz), 6.97 (1H, t, J=7.7Hz), 5.49 (2H, s), 2.56 (3H, s).

(b) N-Cyclohexyl-3-fluoro-4-(1H-2-methylimidazo{4,5-c]pyridin-1-yimethyl)-N-{3-[6-



$al e brown foam (747ngy, 40% . [err]HNVR [err] (CDCl[err]), 9.03(1H, s),
8.39 (1H, d, J=5.6Hz), 7.43 (1H, t, J=7.8Hz), 7.27-7.07 (9H, m, 6.78 (4H,
m, 5.39 (2H, s), 4.23 (2.3H nm), 3.98 (0.7H, m, 3.26 (2H, d, J=6.7Hz),

2.64 (7H, bs), 2.40 (3H, s), 1.80.(4H, bs) and 1.62-1.06 (104, bm;

[err] G NWR; [)ggfggéﬂ( CDCl[err]), 161.8, 157.8, 157.1, 153.4, 3&‘@9910181941 9,
140. 1, 139.'7 136.5, 135.0, 131.8, 131.3, 130.6, 129.6, 129.

128.2,123.2, 123.0, 122, 6, 120.8, 119.7, 114.5, 114.1, 104.7, 59.1, 54 9,
54.4, 53.8, 50.4, 47.2, 432413412 31.8, 30.6, 25.6, 24.9, 23.4 and
13. 8. Exanpl e 31 80

N- Cycl ohexyl - 3- net hox -4(1H— - I|mdazo45c]pyr|d|
-yl net hyl )é;«p)(rgo{dgu 3¢I- -{4-tolyl}- prop- -enyl)-pyridi n-2-yl]-prop-2E-enyl}-benzamlde
pyrrolidin-1-yl-1- {4 tonI} prop- 1E-enyl ) - pyri di n-2-yl ] - prop- 2E- enyl } - benza

m de. WO 97/
PCT/ GB96/ 0A &ptution of cyclohexyl-{s-(e [3-pyrrolidino-1-{4-tolyl}-prop-1E-eny§jspyridin-2-yi)-

55Nt hoy-BOPAYaming f1i13g, 373mme. (2 mettyimidazpld Seloyridins 4 oo iy

salt. yimethyl)benzoic acid sodium salt (920mg, 3.00mmol), EDC (780mg, 4.08mmol) and
HOAt (370mg, 2.72mmol) in DMF (15ml) was stirred at room temperature for 96
hours. Solvent was removed under reduced pressure and the residue partitioned
between DCM and brine. The organics were dried over magnesium sulphate,
filtered and solvent removed under reduced pressure to leave a brown foam. The
product was purified by column chromatography on silica-gel eluting with 5-15%
methanol in DCM. Product containing fractions were combined and solvent removed
to yield N-cyclohexyl-3-fluoro-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-
(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl)-prop-2E-enyl}-benzamide as a

_ pale brown foam (747mg, 40%). TH-NMR; 3 (CDCl3), 9.03 (1H s). 8.39 (1H, d }

J=5 BHz), 7.43 (1H, t, J=7.8Hz), 7.27-7.07 (SH, m), 6.78 (4H m), 5.39 (2H, s) 4.23
(2.3H, m), 8.98 (0.7H, m), 3.26 (2H, d, J=6.7Hz), 2.64 (7H, bs), 2.40 (3H, s), 1.80 (4H,
bs) and 1.62-1.06 (10H, bm); 13C-NMR; & (CDCls), 161.8, 157.8, 157.1, 153.4,
142.0, 141.9, 140.1, 139.7, 136.9, 136.5, 135.0, 131.8, 131.3, 130.6, 129.6, 129.0,
128.2, 123.2, 123.0, 122.6, 120.8, 119.7, 114.5, 114.1, 104.7, 59.1, 54.9, 54.4, 53.8,
50.4,47.2,43.2,41.3, 41 2,31 .8, 30.6, 25.6, 24.9, 23.4 and 13.8.

Example 31

N-Cyclohexyl-3-methoxy-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi}-prop-2E-enyl}-benzamide.
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3 NEt hoxy 4- (1H—2 met hyllmdazo[4 S5-c]pyridin-1 -ylnmethyl)benzoic acid
“sodiumsalt was prepared using chenistry sinmlar to that reported in the
literature for 4-(1H 2- nethyllmdazo[4 5- c]pyrldln 1-yl met hyl ) benzoi c
.acid sodiumsalt. [err]H-NW [err] .(MeOD), 7.99 (1H, d, J=0.8Hz), 7.45
(1H, d, J=5.8Hz), 6.80 (1H, d, J=1. 3Hz) 6. 73- 6 67 (2H, n) 6.19 (1H, d,
J=7.8Hz), 4,,{)@,{,3&—;5-, s), 3.03 (3H S). (b) 6/01849
N-Q/clohexyl 3- met hoxy- 4- (1H 2- et hyl i m dazo[ 4, 5- c] pyr|d|n 1 y met hyl ) - N-{3

[6 (3- pyrrolldln 1-yl-1-{4-tolyl}-prop- 1E8Fnyl) pyri di n-2- yI] prop- 2E- enyl }
- benzam de. A sol ution of
cycl ohexyl -{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1lE-enyl}- pyr|d|n 2-yl)-

prop- 2E-enyl } -am n 2.53mmol ),

4- (1H 2- nethylln1d1£§iﬂ?§§p}pyrldln 1- yl nmethyl)benzoic aC|d sodi um sal t
(890ny, 2.78mmmol), Ony, 3.30mMyl) and HOAt (340ng 2.53muol ) in DVF
(15m ) was stirred at roo $ g for 48 hours. Sol vent was renoved
under reduced pressure and i T RGS

Thée organics were dried ove
renoved under reduced pyes
97/ 06167
82 product was purified by col unfl chromat ography ©®Q silica-gel eluting
W th 5-15% net hanol in DCM Product containing fractli ons ver e conbi ned and
sol vent renoved to yield N

N-cycl ohexyl - 3-fl uor o- 4- (1H 2-met hyl i m dazo[ 4, 5- c] Ryrifdi n- 1-yl net hyl ) - N- { 3-
(6-[3-pyrrolidino-1-{4-tolyl}-prop-1lE-enyl]-pyridin=2Z-yl)-prop-2E-enyl)-ben
zam de as a pale brown foam (646ngy, 37% . [err]HNVR, [err] (CDCl[err]),
9.00 (1 H s), 834 (1H, d, J=5.5Hz), 7.42 (1H, t, J=7.8Hz), 7.22 -6.70
(134 m, 5.31 (2H, bs), 4.23-3.56 (6H, bm, 3.30 (2H, d, J=6.2Hz), 2.67
(4H, bs), 2.60 (3H, s), 2.39 (3H, s) and 1.82-1.06 (14H, n); 156.7, 153.9,
141.7, 140.5, 139.8, 137.2, 136.6, 134.8, 131.7, 131.2, 129.5, 129.2,

127.2, 124.0, 120.9, 119.9, 118.3, 109.1, 105.1, 55.5, 54.1, 53.6, 42.9,

R e e

salt.

3-Methoxy-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)benzoic acid sodium salt
was prepared using chemistry similar to that reported in the literature for 4-(1H-2-
methylimidazo[4,5-c]pyridin-1-yimethyl)benzoic acid sodium salt. 1H -NMR; &

(MeOD), 7.99 (1H, d, J=0.8Hz), 7.45 (1H, d, J=5.8Hz), 6.80 (1H, d, J=1.3Hz), 6.73-
6.67 (2H, m), 6.19 (1H, d, J=7.8Hz2), 4.06 (3H, s), 3.03 (3H, s). '

(b) N-Cyclohexyl-3-methoxy-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-
[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi]-prop-2E-enyl}-benzamide.

A solution of cyclohexyl-{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl]-pyridin-2-yl)-
prop-2E-enyi}-amine (1.05¢g, 2.53mmol), 4-(1 H-2-methylimidazo[4,5-c}pyridin-1—
yimethyl)benzoic acid sodium salt (890mg, 2.78mmot), EDC (730mg, 3.80mmol) and
HOAt (340mg, 2.53mmol) in DMF (15ml) was stirred at room temperature for 48
hours. Solvent was removed under reduced pressure and the residue partitioned
between DCM and brine. The organics were dried over magnesium sulphate,
filtered and solvent removed under reduced pressure to leave a brown foam. The



sThe inhibition of [[err]H -pyrilamne binding to histam ne-1 receptors on
Hel a- S3 cells (Anerican Type Culture Collection) was determ ned by isotopic
| abel ling and. filtration techniques. A suspension of the cells in buffer
:(25m, 0.5% Bovi ne Serum Al bumi n, 0.1% sodi um azi de, phosphate buffered

sal i-ne (PB{qg ge7ceNtrifuged at 1000 rpmfor 5 mnutes i BcHGRISANBICR 422
centrifuge, collected, resuspended in buffer (25m ) and spun again. The
cell's were counted using a haenocytoneter and resuspended .in buffer to
provide a final concentration of 4.5 x err] cells m[err]. A portion of
the Hel a- S3 cell suspension (1 m) was added to each assay tube contai ning

25 | of i cl 50% buf f 25 L. of test. | uti

(i ssol vedPrPriGdhyias miiied BYEamI] ehonerapLy on slsrop SUDEER T6% st
concent r atrhéthafbl ih DEM. | Modabtcatithining fractfonk [vasre lcombimdd bndsoRehiepitvedd by
Amer sham International and diluted wth PBS to 3nM. The tubes were m xed, *

i ncubat ed tatyield Necyelohsxyira-fhinred-titi-2cmethylimigazel4. acipyridin-1yimethy) N3 or 2

m nut es. i 2 R e r
(rcpoat ed 3y PARNBRGT (o o bR oAbl S rop B SRRz 0 T
1M sodi um gulel brovwrslfoann (646thg GTE)MHNMRY 6 (EDIOYN) 29.00 (THES), BIBAs(1Mzde | ef t
overni ght before the contents were tranferred to a scintillation vial,
treat ed wids®-5Hz), 7.42 (N3, b =3 BHz), 7.22 -6.70 (13H, m), 5.31 (2H, bs), 4.23-3.56 (6H,

PCT/ GB96/ (b}§)4 = L SE MP
scintillat] ohgﬁoungl ';@T?ﬁﬁ&étz%(#sl' %"" 'tzr'ggés}flr’asr)k sgagHt'lEgL ?%gﬁ -gaic??lg‘vi ty
count ed i {14HsB)n158.¥ 21538, thlun: #40.5\59-81i 371213616 134-1i13].7, NBB)2, 128.5,
determ ne | tx £ Ql «grq ] [ I t S.
et ni ng. (1 abTre RAC 288 1B e 1 ot 10s, 35 8 1, Bhie, HREIABNS
"TB" and t2%7,28:4:21.1 andti&S| bi nding with antagoni st as "TBA" the
percentage specific binding (%6B) can be determ ned fromthe foll ow ng

equation. [err] Resul ts Exanpl e % Specific
Bi ndi ng atPHgrmacbldgy Example 1

Inhibition of [3H]-Pyrilamine Binding to Histamine-1 Receptors on Hela-S3 Cells

The inhibition of [3H]-pyrilamine binding to histamine-1 receptors on Hela-S3 cslis
(American Type Cuiture Collection) was determined by isotopic labelling and .-
filtration techniques. A suspension of the cells in buffer (25ml, 0.5% Bovine Serum
Aibumin, 0.1% sodium azide, phosphate buffered saline (PBS)) was centrifuged at
1000 rpm for 5 minutes in a JOUAN CR 422 centrifuge, collected, resuspended in

buffer (25ml) and spun again. The cells were counted using a haemocytometer and
resuspended in buffer to provide a final concentration of 4.5 x 106 cells mi-1. A

portion of the Hela-S3 cell suspension (1ml) was added to each assay tube

containing 25u! of vehicle (50% DMSO/buffer) or 25ul of test combound solution
(dissolved in DMSO and diluted with sufficient PBS to give a final test concentration

of 1uM) and 25u! of [3H])-pyrilamine. (supplied.by_Amersham. International -and. diluted-- -

with PBS to 3nM). The tubes were mixed, incubated at 37°C for 30 minutes and then
spun at 4°C at 2000 rpm for 2 minutes. The supernatant was removed and the cells

resuspended in buffer (repeated x2). The cells were suspended in 300yl of a 2:1

solution of 1M sodium hydroxide and 1% sodium dodecyl sulphate. The tubes were
left ovemight before the contents were tranferred to a scintillation vial, treated with



ot R LN LY £ ERSRARN N S S kD, 5

16
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11 . WO 97706167 60 12 PCT/GBY6/01849 64

13 30 16 '

17 _ 58 - 22 . 31

26 - 26 WO 97/06167

PCT/ GB96/ 01849 3 . 84 Phar macol ogy

Exanmple 2 Inhibition of PAF-1nduced Pl atel et Aggregation Ml e New
Zeal and vhi 10k QEGIPEASE WP scintatig) fivie (OPTIRIASR A 8 tiapeimark sad the:

adm ni straty it ilatidw Go n}%rrm . i ' ar
vei.n. The tﬂragcibr?ggw S %ggggggﬁ@h%tonnecﬁ e 'tomah?’gga%??g%?&ngﬁﬂnga??ﬁaﬁard
UK) to provdatemained usinigaAsteminaie (6 x d0:5 M) inplace of tasteanp eXjsfiming thed

| at ed ' : | b di
cannul at ed @il fF el OBlngFors ¥RPAIIEEol SUE o8 PEdai By il 10 @
citrate : Oofsdbinding with antagonistast“TFBAD thapersentage rspecifia dintling (%Ss?zag bieor

15 m nutes nﬁg%gc’ . 10 prepare platelet-rich plasna
(PRP). The %ﬁé@ﬁ%gﬁﬁ%ﬁb\ﬂg@ he c'g;r‘ftri fuged at 1800 x g for 10 m nutes

at roomtenperature to obtain platelet poor plasma (PPP).

%SB =(TBA-NDB) X100 %

(TB - NDB)
Results
Example % Specific Binding at 1pM
1 16
2 15
3 19
4 42
5 16
6 29
7 40
8 34
g8 63
10 62
1 60
12 64
13 30
16 30
17 58
22 31
26 26
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Platelet count of the PRP was neasured using a Technicon Hl bl ood cell
differential analyser (Bayer Diagnostics UK) and adjusted with PPP to
-obtain a final platelet count of 500,000 platelets per [err]l of plasns,
:this-being the normal physiol ogical platelet count for rabbits. Corrected
PRP was- Ief‘;,o%.;}?ﬁgpi librate at roomtenperature for 30 M RdrRspobfise € USe.
Aggregation studires were carried out using a 4-channel aggregoneter
(PAP-4C, BioData USA) as follows: 400 [err]l aliquots of PRP were placed in
siliconised cuvettes and incubated to 37[err]C for 1 to 2 minutes in the
heati ng bl ock of the aggregoneter. Basel fte (100% aggregati on) was set up
using PPP (500 [err]l in a siliconised cuvette). The PRP was placed into a
measuri ng prmacology: Exgopig@neter, and a stirrer bar was added. The sanple
was stirred at 1000 rpm The machine was activated to set the 0%
aggregation | evel. Test conpound or vehicle (50 [err]l) was added to the
PRP, wher elrnhilyitieh bf PAF-induced Platsiet iAggragationot ed. PAF (100 ngm[err] as 50
[err]] aligout) was added to the PRP 3 mnutes after test conpound or

vehi cl e. Aggregation was nmeasured for a further 4 mnutes after PAF

addi ti on amaié NewZealamdWikits eabiits 48.0 - 3.5 kg) wevafdésthdtised by intravenous

PCT/ GB96/ 0 §

49 . . . . o . the. 4
i Ut o5 waESPIISTRHSR ©f sofum narehaions, 18me Bt 1da & pa R SR Vel e o
test co rr_pou-adhsmﬁlap esxbolseub dng reohnéegted dahe'esﬁaataryvmmpt Hanvasd BIK) ?zs pfvide |
aggregation_of . €8 0 ; [ ar o vehicle
dara to onadial ErRRRR AEelq AeBEY Hetnisd dhotFriuitEl rdnt #n
I( ﬁ[a g Ir r ]0 \é a/Waesemaug?tn_ate_dd emg'f bledg w/amw )eu?a inmcb;ri_mg_eitdonlséim‘thbltﬁ-s‘aafdnitﬂ_e
. 9% a n . 259 v r ‘an initial stock solution
(10 mgm [eFﬁ\'ﬁj’aQ ('?C%;dl«{"w‘%gé?%'%{&%&&@ r pﬁégb%t?ﬁ as 1 x 10-3M st ock
solutions in sterile saline containing nolar equivalents of 1 N HC (v/v)
-in DVBQ I h | ts. whi I ' d A
el uded. — CONpBE o0 HESs SeupiaR okl BLe g tor Tarinienahionn SBppase
Searle), byg1Cy wPrepard piaieldtttith plasma (PRP). The remaining bicod was then
centrifuged at 1800 x g for 10 minutes at room temperature to obtain pIajelet poor

~ plasma (PPP).

Platelet count of the PRP was measured using a Technicon H1 blood cell differential
analyser (Bayer Diagnostics UK) and adjusted with PPP to obtain a final platelet
count of 500,000 platelets per 6f plasma, this being the normal physiological
plaielet count for rabbits. Corrected PRP was left to equilibrats at room temperature
for 30 minutes before use.

Aggregation studies were carried out using a 4-channel a§grsgometer (PAP-4C,
BioData USA) as follows: 400 pl aliquots of PRP were placed in siliconised cuvettes
and incubated to 37°C for 1 to 2 minutes in the heating block of the aggregometer.
‘Baseline (100% aggregation) was set up using PPP (500 ul in a siliconised cuvette).
. The PRP was placed into a measuring well of the aggregometer, and a stirrer bar
was added. The sample was stirred at 1000 rpm. The machine was activated to set
the 0% aggregation level. Test compound or vehicle (50 pl) was added to the PRP,
where any effects on the baseline was noted. PAF (100 ngmi-1 as 50 pl aliqout) was
added to the PRP 3 minutes after test compound or vehicle. Aggregation was
measured for a further 4 minutes after PAF addition and the maximum aggregation



present
‘of this invention, all of which incorporate a fragnent capable of Herr]
ant agoni st activity, are observed to show i nproved PAF ant agoni st activity

.over conpound A. [err]
(A Results Exanpl e PAF- 1 nduced Pl atel et
Aggr egati on
WD 97/ 06167 WO 77106167 pErREbEY o o
86 1 2100 .
2 . 542 3
1480 : 4 85 167
5 2200 6
. 333 over the 4 minutes was recorded. 133
8 92 9
43 . 10 2010
11 The investigation of difféfent concentrations of test compaind was perforred in
?g ) triplicate. Data wéLrBéleo;@ressed as 0% aggregation of%ﬁe8 sample and test compound

data were compared to vehicle data to obtain % inhibition of the PAF-induced
aggregation from which ICgo values could be determined.

PAF was made up in sterile saline (NaCl 0.9% w/v) containing BSA (0.25% wi/v) from

an initial stock solution {10 mgml-1 in EtOH). Test compounds were made up as 1 x

10-3M stock solutions in sterile saline containing molar equivalents of 1N HCI (v/v) or
--in DMSO.

In the results which follow, a comparison compound A was included. Compound A
was prepared as described in EP-A-260613 (G.D. Searle), but is not part of the
present invention. As appears from the results of the comparison, compounds of this

~invention; -ali-of-which-incorporate-a *fragment-capable-df ‘Hiantagonist-activity, are
observed to show improved PAF antagonist activity over compound A.

N N\
|
N
o) \O
' (A)

Results

Example PAF-Induced Platelet Aggregation
- 1Cs M)
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62 - Conmpound A ' 74000 -Phar macol ogy
Exanpl e 3 Hi stam ne | nduced Bronchoconstriction In the Anaesthetised
.GQuinea Pig Fol I owi ng oral adm nistration of test conpound or vehicl.e by

. oral gavag nki n-Hartl ey guinea pigs (350-4009) wq;(ﬁ. etised
by i ntrapeﬁ?{?gﬂé@fpﬁnj ection of 60ngkg[err] sodi um pentobar @éﬁ’g&%‘gagat al, -
May & Baker UK). Through a midline incision of the neck, the trachea was
cannul ated and connected to a small ani rT}J respirator (Harvard, UK).
Animals were artificially ventilated at % ate of 30 breaths per m nute
with a tidal volume of 8-10nl to give a resting tracheal inflation pressure
of 15mHg as neasured by a physi ol ogi cal pressurezﬁpﬁnsducer (type P23XL,
Spectraned USA) connected t@ a side armof the reggpratory circuit.

WD 97/ 06167

PCT/ GB96/ 01849 3 - 1480 87 A jugul ar

vei n.was cannul ated for the admnistration of propganolol and for the
infusion of histamne. A carotid artery was cannulated for the neasurenent
of arterial blood pressure \Ba a physiol ogical pr@280re transducer (type
P23XL, Spectranmed USA). Bl ocgj pressure and trache$§ai nfl ati on pressure were
recorded on a thermal array Cchart recorder (type 000, Gould El ectronics
UK) . Foll owi ng a suitable®quilibration period, 188opranol ol (1ngkg[err]
i.v. & 3ngkg[err] s.c. Si gmaarChem' cal Co. UK) was,gdmi nistered to inhibit
any resulting catechol am ne 7T el ease foll ow ng hi s? m ne adm ni stration.

Hi stami ne Infusion (10[err]gkg[err]mn[err] at a g8te of 10m hr[err] using
a perfusion punp type Perfus securer FT, B. Bragaaﬁer many) was started at

the one hour tinme point followng oral adm nistra of the test conpound
or vehicle. Changes in trachgal 176
12 58
13 238
16 . 130
17 | 315
- 22 62

Compound A 74000
Pﬁarmacology Example 3
Histamine Induced Bronchoconstriction in the Anaesthetised Guinea Pig

Following oral administration of test compound or vehicle by oral gavage, male
Dunkin-Hartley guinea pigs (350-400g) were anaesthetised by intraperitoneal
injection of 60mgkg-1 sodium pentobarbitone (Sagatal, May & Baker UK). Through a
midline incision of the neck, the trachea was cannulated and connected to a small
animal respirator (Harvard, UK). Animals were attificially ventilated at a rate of 30
breaths per minute with a tidal volume of 8-10mi to give a resting tracheal inflation
pressure of 15mmHg as measured by a physiological pressure transducer (type
P23XL, Spectramed USA) connected to a side arm of the respiratory circuit.
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inflation pressure and bl ood pressure of drug treated animals were conpared
wi th-changes fromvehicle treated animals and EDjerr] val ues determ ned.

One dose of test conmpound was investigated per animal. Resul ts-
Exampl e EDf err] mgkg[err], p.o.
or %inhibition 3 0.40
4 . . WO97/06167 0. 85 13 PCT/GBY96/01849
1.00 16 46% at 10ng/ kg
1.00 Phar macol ogy Exanple -4 - PAF | nduced Bronchoconstriction in the
Anaest heti sed Gui nea Pig WO 97/ 061&;' :
88 Foll ow ng oral

~ PCT/ GB96/ 01849 :
adm ni stratign of test conpound .or vehicle, male Dunkin-Hartley gui nea pigs
(350- 4009) Jugujaryeip H*Q%n'lsoaéa‘ ed for thgadmipistration ef propranelelrangdenthg er r ]

sodi um pent olrdusion ohkistannigél AlcardtarferPaed cddfililatdd fo? ¥eeé rﬁbd%hﬂalr{wé}ﬁ df AfteRaPn

of the neck, he trachea,  was cannul ated and connected to a smal ani ma

respirator ( 4" ﬁs,s‘{rR_)".ia %rﬂhﬂ_ﬁppgiﬁ?r' Pressurg transducgr (ype iR28xdd Spectiamade of
30 breaths pEfSA) Blb8 pressuré anddrdcheal infBticH pr%s%@l@bwér‘é 1Be¥fied difd thélthal

tracheal inflation pressure of 15%9 as measur e a physi ol ogrca
pressure trafday,charn recasdertiypa TA tGouid Elagtopicsdiect ed to a side arm of
the respiratory circuit. A jugul ar vein was cannul ated for the :

adm ni stratign of a bolus dose of propranolol and for the later
adni ni st r at | 5ellying @ syitablerequilibration paried.tpropranalol {tmgkg-ai.ed& RomgkgHes.c.

measur ement  gfgnid ERemital B UK)WES birfinidtefocioPikibit UryYeSating catstibamine

transducer (type
release following histamine administration.

Histamine infusion {10ugkg-1min-1 at a rate of 10mihr-1 using a perfusion pump type
Perfuser securer FT, B. Braun Germany) was started at the one hodr time point
following oral administration of the test compound or vehicle. Changes in tracheal
inflation pressure and blood pressure of drug treated animals were compared with

~ changes from vehicle treated animals and EDsq values determined. One dose of test
compound was investigated per animal.

Results

Example EDso mgkg-1, p.o.
or % inhibition

3 ' 0.40
4 © 0.85
13 1.00
16 46% at 10mg/kg

20 1.00
Pharmacology Example 4

PAF Induced Bronchoconstriction in the Anaesthetised Guinea Pig



_P23XL, Spectramed USA). Bl ood pressure and tracheal inflation pressure were

recorded on a thernmal array chart recorder (type TA4000, Gould El ectronics
UK) . Propranol ol (1 ngkg[err] i.v. & 3ngkg[err] s.c. Signa Chem cal Co.

. UK) was administered 10 m nutes before PAF in order to prevent the

br onchodi | ag,g;$ g’;‘,l vity of catechol am nes which may be repepanssigse '
response to PAl m ni stration. PAF (100ngkg[err] i.v. bolus) was

adm ni stered at the one hour tine point follow ng oral admi.nistration of
the test conpound or vehicle. Changes ig tracheal inflation pressure and
bl ood pressure of drug treated animals we & conpared wi th changes from

~vehicle treated ani mal s, and percentage inhi b|t|on det er ed. _Oﬁe ose of
e Dunkin r%y

test conpoufielioniag orladmigistration of testcempound gr yghicle, ma Anpl e
ED[ err] nokgliRea lpigsP(350-400g) were a{laSegth&sed by lntrapentonleBaI injection of 60mgkg-15- 8

2, 55 sodium pentalgarbitone (Sagatal, May & Baker UK). Throughsmidline incision of 2o
4. 20 7
PCT/ GB96/ 01 gﬁ@& {H5tt8chea was cannulated and connected to a small aménal éesparator 9

A conpound {HarfandaldKy. (Animals were griificially ventilated at a rate of 30 breaths per minute
with a tidal volume of 8-10ml to give a resting tracheal inflation pressure of 15SmmHg

as measured By a physiological pressure transducer (type P23XL, Spectramed USA)
connected to a side arm of the respiratory circuit.

A jugular vein was cannulated for the administration of a bolus dose of propranolol
and for the later administration of bolus PAF. A carotid artery was cannulated for the
measurement of arterial blood pressure via a physiological pressure transducer (type
P23XL, Spectramed USA). Blood pressure and tracheal inflation pressure were
recorded on a thermal array chart recorder (type TA4000, Gould Electronics UK).

Propranolol (1mgkg-1 i.v. & 3mgkg-1 s.c. Sigma Chemical Co. UK) was administered
10 minutes before PAF in order to prevent the bronchodilatory activity of
catecholamines which may be released in response to PAF administration. PAF
(100ngkg-1 i.v. bolus) was administered at the one hour time point folfowing oral
administration of the test compound or vehicle.

Changes in tracheal inflation pressure and blood pressure of drug treated animais

were compared with changes from vehicle treated animals and percentage inhibition
determined. One dose of test compound was investigated per animal.

Results
Example EDso mgkg-t, p.o.
3 5.8
4 1.55
13 2.55
16 1.55

20 420
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wher ei n: L and A are such that (lI) L represents an unbranched
saturated or unsaturated di val ent hydrocarbon chai n havi ng up
to 6 carbon atons and A represents a-bond, or (ii) L

represents a bond or -CHerr]- jr’ﬂ represents a dival ent

1, 4- phenyl ene group which may b I"l“l"e”lllmm Cerr]-Cerr]
al kyl , C err wodmsrey al kenyl , cyano hal o en® or* d err] - J erpdriobdsmrssp X
represents (a) -O; or (b) -N(Rerr])- wherein Rerr] represents hydrogen,

Clerr]-Cerr] alkyl, Cerr]-Cerr] alkenyl, (err]-Cferr] al kynyl,

Cerr]-Cerr] cycloal kyl or non-aromatic % o7 menber ed

het erocycl yl , any of whi ch which may.be substituted wi.th one or nor e

C[err] C[err‘:]f.I -(CGOQdJerr]-Cerr] alkyl), -COOH, or phenyl groups;
represe ydrogen Cerr]-Cerr] alkyl, Cerr]-Clerr] al kenyl,

C[err] Cerr] alkynyl, Cerr]-Cerr] cycl oal kyl or non-aromatic 5 to

7 menber ed ter ¥C|¥ {(}ﬁ rr@% Fie substituted with one or nore .

Cerr]-Cerr] %/ ‘(’% @ d C[err] al kyl), -COCH, or

phenyl groups; represents a bond, or a straight

or branched saturated or unsaturated dlvalent , hydr ocar bon chai n

3
N o] R? R

L A)kx/l\a

of up to 3 carbon ato NRerr] represents hydrogen, Cerr]-Cerr]
al kyl , hal ogen, cyano, ri f| uo>oneﬁ;1yl or err]-Cerr]
- Xy

(i
wherein:

LandA are such that (i) L represents an unbranched saturated or unsaturated
divalent hydrocarbon chain having up to 6 carbon atoms and A
represents a bond. or (ii) L represents a bond or -CHz- and A
represents a divalent 1,4-phenylene group which may be substituted by
' C1-Cg alkyl, C2-Cg alkenyl, cyano, halogen or C4-Cg alkoxy;

X represents (a) -O-; or (b) -N(Rt)- wherein R1 represents hydrogen, C1-Cg alkyl,
C2-Cg alkenyl, C2-Cp alkynyl, Cg-Cg cycloalkyl or non-aromatic 5 to 7 '
membered heterocyclyl, any of which which may be substituted with one or
more C4-Cs alkyl, -(C=0)0O(C1-Cg alkyl), -COOH, or phenyl groups;

R2  represents hydrogen, C1-Cg alkyl, C2-Cg alkenyl, C2-Cs alkynyl, C3-Cg
cycloalkyl or non-aromatic 5 to 7 membered heterocyclyl which may be
substituted with one or more C4-Cg alkyl, -(C=0)O(C1-Cg alkyl), -COOH, or
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~al koxy; w represents -N= or -Cs D represents hydrogen or a -
“hydroxyl and E represents hydro_g_e_nL_,__D_a_mi_E.—f t aken together with
the carbon atons to which they are attacheﬁHE@ -C=C; Rlerr] and

.Rerr] are irdependently Clerr] ylm mllﬂl oget her with the nitrogen
~atomto WO 97/06167 whi ch the m a non- pEREBIeisdd- 7

menber ed het er ocycl R ng, whi ch ‘may contain one or nore
het er oat ons ot her than the nitrogen to which R err] and
Rlerr] .are attached; . or a pharnmaceuticglly or veterinarily acceptable
acid addition salt, solvate or hydrate t¥tereof. 2. A conpound as
claimed in claim1l wherein L is 1,2-ethylene or 1,3-propylene and Ais a
bond. 3.  ARheRYbOrR¥PSs clained in claim1 wherein L is -CHerr]- and A
is 1,4- phenylene 3-fluoro-1, 4-phenyl ene or 3-methoxy-1, 4- phenyl ene. 4.
A corrpound as clainmed in any one of the preceding clains wherein X
represents B N( Rirepresentsyh bond,noiRt etraight epbranched satumted on unggitrated alivalent

cycl opentyl, L bLYtdg‘ffHéFﬁ gﬁ%}é:&%% 31cé'rbon§f6m§ .yl but-1-yl, n-butyl,

I so- butyl, I'sopropyl, n-pentyl. n-nonyl,
2- et hyl car boxyl at e- 3- net hyl but - 1-yl, benzyl or tetrahydropyranyl

?épresents -N(r%mggﬁ%dh&?oﬁé@émhﬁérr rep éQ{’s dyc 0 exyﬁ"y?mya\?ﬁr |n X

et hyl . alkoxy;
W  represents -N= or -C=;

D represents hydrogen or a hydroxyl and E represents hydrogen, or D and E
taken together represent -C=C-;

Riand RS are independently Cy-Cg alkyl or together with the mtrogen atom to

which they are attached form a non-aromatic 5-7 membered
heterocyclic ring, which may contain one or more heteroatoms other
than the nitrogen to which R3 and R4 are attached;

or a pharmaceutically or veterinarily acceptable acid addition salt, solvate or hydrate
thereof.

2. A compound as claimed in claim 1 wherein L is 1,2-ethylene or 1,3-propylene
and A is a bond.

3.' A compound as claimed in claim 1 wherein L is -CH»>- and A is 1,4-phenylene,
3-fluoro-1,4-phenylene or 3-methoxy-1,4-phenylene.

4, A compound as claimed in any one of the preceding claims wherein X
represents -N{R1)>- wherein R1 represents hydrogen, cyclopropyl, cyclopentyl, 3,5-
dimethylcycloheiﬁ -yl, 3-methylbut-1-yl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-
propyl, isopropyl, n-pentyl, n-nonyl, 2-ethylcarboxylate-s-methylbut-1-yl, benzyl, or
tetrahydropyranyl.

This Sheet Has Been Replaced

AR AR
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. 6. A conpound as clainmed in any one of the preceding clains wherein R2
represents hydrogen. [. A conmpound—-as clained in any one of the

precedi ng cl ai ns vvhereln [err]CH err] -,
.-OHerr]CHerr]CHerr] - im.m“ - CHECHOH er 1] - 8 A
conmpound as clainmed in a to 6 wherein B represents

-CH=CH (trawe)n6167 9. A conmpound as clainmed in any one mfi/¢Bsomaecedi ng
cl aims wherein R3 represents hydrogen, Clerr]- C[err] al'’kyl, or hal ogen.
10. A conpound as clainmed in any one of clains 1 to \Ahggg;,béaHEg?BeenReplaced

represents nethyl. 11. A compound as cl e§1rred I n any one ng
claims wherein Wrepresents -N-=. 12. A%conpound as -cl* aﬂ l ﬂﬁﬂ Es
the preceding clains wherein D and E taken together with

to which they are attached represent -C=C; 13. A conpound as clained in
any one of t#ie praecempognd hsiciaimed @ an)woﬁ’é of blhlrﬁsld tﬁ[saWhéreimXerbbwsents
represent a ﬂ{g % l&)ﬁr‘r%é err Erel n m Ii [- A conpound
as clainmed i lﬁ\/wb EinRld eﬁﬁ“f%’S‘O exyln@ety °F{F@V ] and R[err] t oget her
represent a group -(CHerr])[err]- wherein mis 4. 15. A compound as

clainmed in claiml wherein L is -CHerr]- and A |s 4- phenvl ene,
VO 97/ 06167 6- A compound as claimed in any one of the precedmg claims wherein R2

PCT/ GB96/ 01584¢Presents hydrogen.’ 92

7. A compound as claimed in any one of the preceding claims wherein B
represents -CHaCHp-, -CHaCH2CHaz-, -CHCH=CH-, or -CH=CHCHa-.

8. A compound as claimed in any one of claims 1 to 6 wherein B represents
-CH=CH- (trans).

9. A compound as claimed in any one of the preceding claims wherein R3
represents hydrogen, C;-C4 aikyl. or halogen.

10. A compound as claimed in any one of claims 1 to 8 wherein R3 represents
methyl.

. 11. A compound as claimed in any one of the preceding claims wherein W
represents -N=.

12. A compound as claimed in any one of the preceding claims wherein D and E
taken together represent -C=C-;

13. A compound as claimed in any one of the preceding claims wherein R4 and RS

together represent a group -(CHz)y,- wherein mis 5, or 6.

14. A compound as claimed in any one of claims 1 to 12 wherein R4 and RS
together represent a group -{CHg)m- wherein m is 4.

15. A compound as claimed in claim 1 wherein L is -CHz- and A is 1,4-phenylene,
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3-fl uor o- 1, 4- phenyl ene or - 3- et hoxy- LA_phenyLene»—-X tepresents -N(Rlerr])-
Wher ei n R[err] I s cycl ohexyl, net hyI hydrogen; B is
-CH=CH (trans); R[err] is nethyl; lﬂtﬁ ﬁlﬁﬂ“ﬂ‘ “Een toget her
represent -C=C-; and Rerr] and R[ wepsesent a gro

-(CH err]) [ eqpl -,m%;rel nmis 4, or a pharmaceutically or Vﬁé-gcmlugy
accept abl e aci Ition salt, soI vate or hydrate thereof.

N-Q/clohexyl 4- (1H 2- nethyllmdazo[4 5-c] pyridin-1-yl nethyl)- N-(E) {3-[6-(3

pyrroI|d| n-1-yl-1-{4-tolyl}-prop-1lE-enyl)- 8§r|d| n-2-yl ]} -prop-2-enyl } - benzam
otace o RS Rre A ahunlens of Sirmetany 1.4 pRSBAGL Feprebsnis Nir R idrek

N- Et hyl - 4- (1H13’569Qﬂéhé)dylf‘rﬁblﬁ9l[di-eﬁh Eﬂmmwydao Imﬁtcw(frﬁh 2) ﬁshén{eﬁhl
pyrrolidin-1- {4-t0ly pr op- ridin-2- -pro -benzam
ide, or a ph&‘}l @créatlp@am@Qﬁnﬁw@hehmreger&c@eﬁt.@mya mezth@rrremaent
sol vate of - hyGirgiy?- (e Phereirtn is 4) G ATBRAHAhc Bt St Jéi&fﬂahﬂﬁa&féﬂtﬁble

consisting o

4- (1H 2- Met hacldradtﬂam{salﬁsoﬂvm&odnydrateymwdiyl ) benzoic acid 3-[6-(3- :
pyrrolidin-1-yl-1-{4- tolyl }-prop-1E-enyl)-pyridin-2-yl]prop-2E-enyl ester,
4- (1H 2- Met hyl i m dazo[ 4, 5-c] pyri di n- 1-yl et hyl ) benzoi c acid 3-[6-(3-

pyrrolidin-118] - 1N{Gydldhgody]-4|€(ﬂbe-hBthljmwanyMl,ﬁi-lc]pﬁdyi- {yiroethiyl) eN+(E)-{3-[6-(3-

N- Met hyl 1H t.h i di

pyrr ol |>/d| n- (1 W%#{EJ %' 'tﬂ'ﬁjﬁéf b Eéee%’bjpyﬂ(}]’}"? A 3?&&“’91"‘%/ é¥'§8£‘—9i£’é‘l§ﬂ ora
benzani de, pharmacedti¢dlly-or Méﬂydrllyr‘adeeptéﬂle&dd pyddition salt, solvate or hydrate

-yl met hyl ) - 3 6- (3-pyrrolidino-1-{4- tonI}-prop-l

E-enyl)-pyri 29: y| ] - prop- 2E- enyl } - benzani de,

N-(3-Methyl -but-1-yl)-4-(1H 2-net hyl i m dazo[ 4, 5-c] pyri di n-1-yl net hyl ) -N-{3-

6- :

[ 17.  N-Ethyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-(E)-{3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2-enyl}-benzamide, or a
pharmaceutically or veterinarily acceptable acid addition salt, solvate or hydrate
thereof.

18. A compound selected from the group consisting of:

4-(1 H-2-Methy!fmidazo[4,5-c]pyridin-1 -ylmethyl)benzoic acid 3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yljprop-2E-enyl ester,

4-(1H-2-Methylimidazo[4,5-c]pyridin-1-ylmethyl)benzoic acid 3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yljpropyl ester,

N-Methyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi}-prop-2E-enyl}-

benzamide,

4-(1H-2-Methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-pyrrolidino-1-{4-
tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-benzamide,

N-(8-Methyl-but-1-yl)-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-
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(3-pyrrolidin-1-yl-1-{4 penyl)-pyridin-2-yl]-prop-2E-enyl}-
- benzanmi de, ,' ' ,” i di

N-i so- Butyl -4-(1H—2-rret pyridin-1-yl methyl)-N-{3-[6-(3-
pyrrolidi n- WQPH1474- t ol yI } prop 1E— enyl) - pyridi n- 2-yl ] - pr egTaiBoconslky -
benzani de, N- Cycl opentyl -4- ( 1H 2- net hyl i m dazo][ 4, 5- c] pyridin-1
-yl met hyl ) - N-{ 3- [6 (3-
pyrrolidin-1-yl-1-[4-tolyl}-prop-1E-enyl)gpyridin-2- yI ] - prop- 2E-enyl } -
benzam de, N-(R'S)

sec-Butyl -4- (1H ne N- (3-
pyrrolidin-1-yl - @%@ﬁ'w w3 @L‘%@ é’]ﬁ’@? é%{)‘?l’dﬁyﬁdﬁ‘ %Wﬁ FifPBp’i'g)zE[‘ ¥y | }-
benzam de, benzamide; - Butyl 4- (1H 2- et hyl i m dazo[4 -c] pyri di n-
-yl'met hyl ) - N-[3-[ 6- (3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]prop-2E-enyl)-
benzam de, N-iso-Butyl-4-(1 H—2-methyhm«dazo[4 5-clpyridin-1- Iylmethyl)-N- 3-[6-~(3-

N;/|3m§,t hDy F?t Rﬁll CyCl"'Qf’l%xf}iT'yl-F -toFyl}-Propd é-enyl -%3 gxn§2-(§ }-prop-2E-enyl}-

{3-[6-(3- pyrrollmhnzainmé 1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-en
yl}- benzam de,

N-i so- Propyl -4-(1H 2- rrethyllmdazo[4 5-c]pyridin-1 -ylnmethyl)-N[3-][6-(3-
pyr 1o Iml g Ie n- 1-yI -N-Gyéldpeniix- (HP-rAethyifldakzoft s ciiywidi-1 lyimBirR-HEaq6%5) -

(S) - 4- Net hyl - 2- (pyAqlidin-3-yhirfstolyrrrapiErenyli-pysidingg-yil-prop-26-emyl)-- benzoy! | - {

3- [ 6- ( 3- erizakiige,n- 1-yI - 1-{4-tol yl }-prop-1
E-enyl )-pyridin-2-yl]-prop-2E-enyl}- - am no) pent anoi ¢ aci d et hyI
ester, - N- Benzyl - 4- (1H 2- met hyl i m dazo[ 4, 5-c] pyridin-1

-yl met hyl ) - N-{ 3-N4R(S) sec-Butyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-(3-
pyrrolidin-1-yi-1-{4-tolyl}-prop-1 E-enyl)-pyndm-z-yl]-prop-2E-enyl}-
benzamide,

N-tert-Butyl-4-(1H-2-methylimidazo[4, s?c]pyridin-1 -ylmethy!)-N-{S-[s-(S- |
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)- pyrid|n-2-yl]—prop-2E-enyI}-
benzamide,

N-3,5-Dimethylcyclohexyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyf)-N-
{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}- .
benzamide,

N-iso-Propyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-{6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi]-prop-2E-enyl}-
benzamide,

(8)-4-Methyl-2-([4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-benzoyl]-{3-
[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyl}-
amino)-pentanoic acid ethyl ester,

N-Benzyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-
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pyrrolidin-1-yl-1-{4-t ) - pyridin-2-yl]-prop-2E-enyl] -
. benzam de, %“ “lu‘““mmm hyI i m dazo[ 4,5-c]pyridin-1
-yl met hyl) -Wolo3néir (3 ¢ tpylrotidin-1-yl-1-{4-tolyl}-pcrreedsn1sse

E-enyl ) -pyridin-2-yl]-prop- 2E-enyl ) - benzam de,

- N Cycl ohexyl -4- (1H 2-met hyl i m dazo[ 4, 5-c] pyridin-1 -yl methyl)-N{3-[6-(3-
pyrrol bdin-1-yl-1-{4-tolyl }-prop-1E-enyl) gpyridi n-2-yl]-propyl}-benzan de,

N- Cycl opr opyl - 4- (1H 2- net hyl i m dazo|[ 4, 5- c?pyri din-1-yl nmethyl )-N-{3-[6-(3-

lidin-1-yl-1-[4- l, },- I

Eg;;gm! dle,n y pyr['é*ldtlrgllyyl-}’1 -ﬁlr Po?yl}proepn}(k)er@Y) N}Wn 5 Qﬂ aam%ré)@ e%yl}eny b

(R'S) - 4- (1H 2- Mcbévydamideazo[ 4, 5-c] pyri di n-1-yl nmet hyl ) benzoi c acid 3-[6-(3-

pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]but-3E-en-2-yl

ester, ' N- Cycl ohexyl -4- (1H 2- net hyl i m dazo[ 4, 5-c] pyridin-1

-yl methyl) - N-{ 3- Nﬁ’r@ﬁ -4-(1 H-2-methyllmldazo[4 5-c Igpyndm- -ylmethyl)-N {3 FB (3- :

pyrrolidin-21-yl-1-{4- -clor%p i/ - prop- 1E-enyl) )‘ |n2y] prop- 2E-en

yl}- benzayﬁ'cd in-1-yl-1-{4-tolyi prop-1 E-enyl)-pyndm-2—y -prop-2E-enyl}-

N- 4- Tet r ahydr opypénpdm ,a (1H-2-methyl i m dazo[ 4, 5-c] pyridin-1 -

ylmethyl )-N-{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1lE-enyl)-pyridin-2-

yl]-prop-2E-enyl ) -benzam de,

- But yl 4- (1H 2- nRidYEISHERAN F-2nidtRylir daRofls, S-clpytiBin-1-yinethyl) {37y s ol 1 di

1-yl - 1- { 4- t ol y| ) pyrraligin:E-yrlyidytoly}-peapnd E-any])-pyrisin-215 propyiihenzamide,,
N-Pentyl -4- (1H 2-nmet hyl i m dazo[ 4, 5-c] pyridin-1 -ylnmethyl)-N{3-[6-(3-
1

pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-

benzam de, N-Cyclopropyi-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yi}-prop-2E-enyi}-
benzamide, |

(R,S)~4-(1H-2-Methylimidazo[4,5-c]pyridin-1-yimethyl)benzoic acid 3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yllbut-3E-en-2-yl ester,

N-Cyclohexyl-4-(1H-2-methylimidazo{4,5-c]pyridin-1-ylmethyl)-N-{3-[6-(3-
pyrrolidin-1-yl-1-{4-p-chlorophenyl}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyl}-
benzamide,

N-4-Tetrahydropyranyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-
yimethyl)-N-{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-
yll-prop-2E-enyl}-benzamide,

N-Butyl-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyl)-N-{3-[6-(3-pyrrolidin-
1-yl-1 -{4-tolyl}-prop-1 E-enyl)-pyridin-2-yi}-prop-2E-enyl}-benzamide,

N-Penty!-4-(1H-2-methylimidazo[4,5-¢]pyridin-1-ylmethy!)-N-{3-[6-(3-
pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyl}-
benzamide,



IR e il L D LT

A eh e Tea el e s kg s P RAbEmREmERRTE ST

CLECENC R SO

WO 97/ 06167
- PCT/ GB96/ 01849

R0 et gt D)oo

E-enyl)-pyridin-2-yl]-prop- 2E—eny| }-*berfzathi d&,

N-Hexyl - 4- (Wey o208y Nyl | m dazo[ 4, 5-c] pyridin-1 PCI‘IGB96101849

-yl methyl)-N-{3-[6-(3-pyrrolidin- 1-yl-1-{4-tolyl}- prop
E-enyl)-pyridin-2-yl]-prop- 2E-enyl } - benzani de,

N-Met hyl - 4- (1H 2- et hyl i m dazo[ 4, 5- c] pyri §| n-1-yl)- N-{3 [6-(3-pyrrolidin-1- -
yl - 1-{4-tolyl]-prop-1E-enyl)-pyri Pn- 2- yl ] - prop- 2E—eny|} benzam de,
(R S)-4-(1H 2- I\/Ethml i mi dazo[ 4, 5-c] pyridi n-1-yl net hyl ) benzoi c_aci
(E)-1-[6-(3- onyl-4-(1H- -methyllmndazo[4 5-c]pynchn-1 -yimethyl)- N-{3-{6—(3-pyrrohdm-
pyrrolidin-1-yl- 1oyl A= {adtoni pRIGOPE ey ALY it S8 p 2 e bhipfbeh Eafiltie3 - V!
N-Ethyl -N-{3-[6-(3-pyrrolidin-1-yl-1-{4-tol yI} prop- 1E-enyl)-pyridin-2-yl]-
prop- -(1H-2- -cloyridin-=1-vimethyh-N-{3-[6-(3- -
2E enyl ) - 3 (1H 2] rre?ﬁ(/' -4 ‘n% gzrgrﬂxyg azo|[48 cApylndm <1« )bmet!';yl) N: {8 6-(3-pyrrolidin

N- Cycl ohexyl - N-{ 3« w-ﬁa{(43toﬁw16pMp|-tEmnyl)ypynﬂir[-z-W]eprpp}ZE}enyi}-bEnmic;e pyridin-2
-yl - prop-2E-enyl )-4-(1

H 2- met hyI i m dazo[ 4, 5-.c] pyridin-1-yl)-butyl am de

N- IC,ycl ﬁhF;(le_ ?3f Neldethyd-4¢(1 I-I-anethyyfhlda\zd[aaz@-b}pyﬁdui-p-yyl)l-M{a-[&-(S-pyrrolldln- -yl-

-yl methy

[6 (3-pyrrolidin- 1{4>}Pl-y9 Q’&pt‘cﬁ ?W') F?P’HS'" %ygﬁy?e 253/?"36} Re'iz%ﬂ“]depr op- 2E-enyl ]

R 4, AT NIREHN SRS RIP T T

yl]- beanWrdﬁiln-aDﬂ ‘I—{K%tdlylrlbﬁdeE%w fqﬁridih-aryl]héf(ﬂE—a@eel-)‘lxester.

acceptabl e salts, hydrates and sol vates A pharnaceutical or
veterinary conposition conprising a conmpound as clained in any one of the

precedi ng cl ai msNLR#HI-Ne3-16- Bpyrdilem-T88-au4-1ef/i)-propt 1 E-enyl)-pyridin-2-yl}-prop-
2E-enyl}-3-(1H-2-methylimidazo[4,5-c]pyridin-1-yl)-propylamide,

N-CycIohexyl-N’{s-[G-(S-p?nbIidin-1 -yi-1 §{4-tolyl}-prop-1 E-enyl)-pyridin-2-yl}-
prop-2E-enyl}-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yl)-butylamide

N-Cyclohexyl-3-fluoro-4-(1H-2-methylimidazo{4,5-c]pyridin-1-ylmethyl)-N-{3-
[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl]-prop-2E-enyl}-
benzamide,

N-Cyclohexyl-3-methoxy-4-(1H-2-methylimidazo[4,5-c]pyridin-1-yimethyi)-N-
{3-[6-(3-pyrrolidin-1-yl-1-{4-tolyl}-prop-1E-enyl)-pyridin-2-yl}-prop-2E-enyl}-
benzamide, :

and their pharmaceutically or vererinarily acceptable salts, hydrates and solvates.

19. A pharmaceutical or veterinary composition comprising a compound as
claimed in any one of the preceding claims together with a pharmaceutically or
veterinarily acceptable carrier.

20. A composition as claimed in claim 19 which is adapted for oral administr_ation.



veterinarily acceptable carrier. 20. A conposition as clained in claim
19 which is adapted for oraf—administration

96 21. A nethod of mana S meant treatnent or

. prophyl axi s) of diseases or?ﬂ“l "I m “l ed by histam ne and/or PAF in
mammal s, | RghYshhdier hunens, whicli metheod €omprises adm ni spercnsboigt he
manmal an effective anbunt of a conpounds as as clained in any one of
claims 1 to 18. 21 21. A conpound as as clainmed in any-one of clainms 1
to 18 for use in human or veterinary nedygi ne, particularly in the
managenent (by which is neant treatnent or prophyl axis) of diseases or
~conditions nedi ated by histam ne and/ or PAF. 22 22. The use of a
conmpound as as clained in any one of clains 1 to 18 in the preparation of
an agent fq@1.t heA rethod 6Emanagement wmcmmeahtweamwlpro;m | 6fxi S)

of diseases or conditions nedi ated i st am ne an‘g 8 PAF. 3 23. A
met hod as cHigeases qrmmdaqonsmedmeéo%b@mnmeram 2AF in maramals, ingluding 21

or the use @imghdivifieh Hbtﬁé&b&'nﬁﬁsé!‘&ﬂﬁiﬂ?st&hﬁg%Wﬁ%ﬁﬁa@ﬂéﬁé&tﬁf@téﬁﬁﬁﬁ{ ed .

tois hypotenS|on thronbocyt openi a, bronchoConstriction, circu ory
shock, i ncrefzseempound as as cpﬁamndamanywe(qsmmwytaqerm) allergic
rhinitis, sinusitis, asthma, dermatitis, psoriasis, urticaria,
anaphylactlc shock, conjunctivitis, pruritis, ‘inflammatory bowel disease
or colitis.22 24Agampound asasmmgn@nymernflcbalml taut& for userinttivanan or

prepar ati on,bridiyRstiiEife Partitany in #HeThahAgmbRNbLFKHIER is MeBhPirbatment or

prophylaxis) of diseases or conditions mediated by histamine and/or PAF.

=

23.  The use of a compound as as claimed in any one of claims 1 to 18 in the
preparation of an agent for the management (by which is meant treatment or

prophylaxis) of diseases or conditions mediated by histamine and/or PAF.

24. A method as claimed in claim 21, a compound for use as claimed in claim 22,
or the usé as claimed in claim 23, wherein the disease or condition referred to is
hypotension, thrombocytopenia, bronchoconstriction, circulatory shock, increased
vascular permeability (cedema/erythema), allergic rhinitis, sinusitis, asthma,
dermatitis, psoriasis, urticaria, anaphylactic shock, conjunctivitis, pruritis,
inflammatory bowel disease or colitis. |

25. Anintermediate of formula (V), useful in the preparation of compounds of
claim 1 wherein X represents -N(R1)-,

This Sheet Has Been Replaced

R




.97 [err] wherein Rerr], Rerr], B W D, E Rerr], Rerr]
“and Rlerr] are as def.ined m—Mi nternmedi ate as clainmed in
claim 24 wherein Rerr] is cycl net h or ethyl; R2 is hydrogen; B
is -CH=CH (trans); Rlerr] is r"m@Bﬂ, Mﬁm/ D and E taken together
represent -C=C-; and R4 and RS t a group -(CHerr])[err]-
wherei n m i V@97 ’052@ 26. An i.ntermedi ate as clained in clrair/aBd&0sis ch i s:
met hyl -{3-(6-[3-pyrrolidino-1 -{4-tolyl}-prop-1

E-enyl } - pyridi n-2-yl)-prop-2E-enyl}- am ne,

ethyl-{'3-(6-[3-pyrro|idi no-1-{4-tolyl}-p8&p-1

E-enyl ] -pyridin-2-yl)-prop- 2E—eny|} am ne, or

cycl ohexyl - {3-(6-[3-pyrrolidino-1-{4-tolyl}-prop- 1 E—enyl] pyridin-2-yl)-p
rop- 2E-enyl }- am ne.

R"

~ wherein R1, R2, B, W, D, E, R3, R4 and RS are as defined in claim 1.

26. An intermediate as claimed in claim 1 wherein R1 is cyclohexyl, methyl or
ethyl; R2 is hydrogen; B is -CH=CH- {trans); R3 is methyl; W is -N=; D and E taken
together represent -C=C-; and R4 and RS together represent a group -(CHz)m
wherein m is 4.

27. An intermediate as claimed in claim 26 which is:

methyl-{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1 E-enyl]-pyridin-2-yl)-prop-2E-enyl}-
amine,

ethyl-{3-(6-{3-pyrrolidino-1-{4-tolyi}-prop-1E-enyl]-pyridin-2-yl)-prop-2E-enyl}-amine,
or

cyciohexyi-{3-(6-[3-pyrrolidino-1-{4-tolyl}-prop-1E-enyl}-pyridin-2-yl)-prop-2E-enyl}-
amine.
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