WO 02/ 42248 PCT/ EP01/ 13605 -1- Naphthal ene derivatives The present
invention relates to novel naphthal ene derivatives, to processes for their
produc- twony4Xeir use as pharnaceuticals and to phar maceat/Eeal/13605
conpositions conprising them NMore particularly the present invention
provides in a first aspect, a conpound of-formula | RL.IX (1) 122 wherein
Xis-S—, -S(O-, -S(0 2-, -S(O)2NH—, -P(O(OCH3)-, -P(O(OH)-, -NH,

- N(CH3) - -NHC(O)NH- - C(O) -C(O O, -NHC(O-, -CHOH)-, -CH=N-,

- CH=CH ,Na \Pgﬁgj’ér —NH) ‘R is aryl or heteroaryl; R2 is hydrogen, OR4
or NR5R6; or C2- C8al kenyl ; R5 and R6 i ndependently are
hydr ogen, C C8a| kyI or C(O)C C8al kyl ; and R3 is hydrogen, cyano,

het er oar het erocycl oal kyl, C(O R7, OR8 or NROR1O; R7 is OH,
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and R3 are hydrogen or R2 is H and R3 is 4- rrethoxy, Rl is neither 1

! or osP BRAiEHY A orks B ileblion bbuigeS i # AR aftech o ibintal Buiely or -

bi cycl e consi sting of t wo condensel i X- rrenbered rings or one six-nenbered
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and one five-nmenbered ring, wherei he’or nore C atons may be repl aced,
i ndependently of one anot herR1 Py amarom sel ected fromthe gr Qu'p
I fur. Exanples include C6-ClOaryl,

consi sting of oxygen, nitrogen a
C, -C9heteroaryl, and Céaryl condensgdNgo a five or six nmenbered aliphatic

or heteroaliphatic ring, e.g. naphthyl, 1,2, 3, 4-tetrahydronaphthal enyl,
phenyl , whedsihyl , qui nolinyl, isoquinolinyl, 1,2, 3 4 tet rahydr oqui nol i nyl
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plperldlqyl razinyl and mor phol i nyl .
is al}))fi gr eteroa&
R? is hydrogen, OR* or NR°R®;
R*is Cy-Cgalkyl or C-Cgalkenyi;
R® and R°® independently are hydrogen, Cy-Csalkyl or C(O)C;-Caalkyl; and
R® is hydrogen, cyano, heteroaryl, heterocycloalkyl, G(O)R’, OR® or NR°R™;
R is OH, Cy-Caalkoxy, NHz, NHCH,C(O)OH or aryt;
R®is hydrogen, C+-Cgalkyl, C(O)Cs-Caalkyl or C(O)-aryl; and
R® and R'° independently are hydrogen, C;-Csalkyl or C»-C,alkenyl;
with the proviso that when X is -C(O)- and R? and R® are hydrogen or R? is H and R® is 4-
methoxy, R' is neither 1-naphthyl nor 4-methoxy-1-naphtyl;
in free base or acid addition salt form.

Aryl or heteroaryl is to be understood to include a six membered ring or a bicycle consisting of
two condensed six-membered rings or one six-membered and one five-membered ring,
wherein one or more C atoms may be replaced, independently of one another, by an atom
selected from the group consisting of oxygen, nitrogen and sulfur. Examples include Cg-Csoaryl,
C1-Csheteroaryl, and Csaryl condensed to a five or six membered aliphatic or heteroaliphatic
ring, e.g. naphthyl, 1,2,3,4-tetrahydronaphthalenyl, phenyl, indolyl, quinolinyl, isoquinolinyl,
1,2,3,4-tetrahydroquinolinyl, benzothiazolyl, imidazolyl, benzimidazolyl, benzoxadiazolyl,
benzotriazolyl, indanyl, oxadiazolyl, pyrazolyl, triazolyl and tetrazolyl.



It wll be understood that the above defined conpounds may bear
substituents within their structure, e.g. one or nore substituents

sel ectedwoomx# nitro; hal ogen; cyano; COOH, C(O NH2; B(DERHNBEGHEO) CHS;
C(NH2) =NCH; Ci1- 4al kyl; S-Cl1-C4al kyl; C1-C8al koxy; C5-C,oaryl such as
phenyl ; Cl-C4-heteroaryl such as oxadi azplyl; Cl-C5-N-heterocycloal kyl such
as norpholinyl or piperidinyl; C(O O Cl-C4al kyl or NR11R12 wherein R11 and
R12 i ndependently are hydrogen, Cl-C4al kyl, C(O NHOC, - C4al kyl ,

C( O Cl1- C4al kyl or S02-C, -C4al kyl; which substituents again may be
substituted by a substituent selected fromOH nitro; NH2; Cl- C4al kyl;
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Cl- 4al kﬁ '?PA e unsubstltut ed or substituted by norpholinyl; in the
nmeani ng of R8 Cl-C4al kyl may be unsubstituted or substituted by C(O)C]—I

O CH3 or a azol e substituted
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col I'ect icy-Het@FodyBoaiRy agaftitihy' B4 LABHitutPorc BBt IRY ROH; C,-Caalkyl;

C1-Csalkoxy;, C4-Cjalkoxy substituted by OH; Cs-Cecycloalkyl; N-(C4-Caalkyl),; phenyl; or
morpholinyl;

in the meaning of R® oxadiazolyl, piperazinyl or tetrazolyl may be substituted by methyl;

in the meaning of R* C{-Csalky! may be unsubstituted or substituted by OH, C(O)O-C;-Cjalkyl,
morpholinyl, piperidinyi, phenyl or oxadiazolyl; wherein phenyl and oxadiazolyl again may be
unsubstituted or substituted by C;-Caalkyl, Ci-Cqalkoxy, nitro, NH, or N(C4-Caalkyl)s;

in the meaning of R® or R® C;-C,alkyl may be unsubstituted or substituted by morpholinyi;

in the meaning of R® Cs-C,alkyl may be unsubstituted or substituted by C(O)OH, C(O)OCHs,
C(O)NHNHC(O)CHj; or oxadiazole substituted by Cy-Calkyl.

Compounds of the invention exist in free or salt, e.g. acid addition salt form. The invention is to
be understood as including the compounds of formula | in free as well as in salt form, e.g. as
trifluoroacetate or hydrochloride salt. Suitable pharmaceutically acceptable acid addition salts
for pharmaceutical use in accordance with the invention include in particular the hydrochloride
salt.



(a) Xis -5-, -S(O-, S(O2-, -S(O2NH, -P(O(0CCH3)-, -P(O(OH) -, -NH,
-N(CH3)-, -NHC(ONH, -NHC(O-, -C(O-, -C(OO, CH(O—|) - CH=N-
-CH=CH, wobMMs or -C(=NH)-; particularly - N+, -C(O - P€fl@ﬂ)l@36«5r
-CH2NH-, nore particularly -C(O- or -C(OO; (b) R is phenyl
4- met hoxyphenyl , 2-hydroxy- 3- net hoxypherny!t, 2, 3-di net hoxyphenyl ,
3, 4- di net hoxyphenyl , 4-[ 2-(norpholin-4-yl)ethoxy] phenyl,
4-[ 3- (hydr oxy) propoxy] phenyl , 4-but oxyphenyl,
- (NHC( O) NHOCHB3) - 4- pent oxyphenyl , 4-thi onet hyi phenyl , 4-acetam do- phenyl,
apht hyl , 4-carboxynapht hyl, 4-am nocar bonyi napht hyl, 4-hydroxynapht hyl,
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2- (NHCI—IZmH’th)&pM‘pe-ryl,@b(M (hmxy)butaxyjhaphtWI 4-gentoxy-naphthyl, 4-[2-(morpholin-4-
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4-(im dazegtoxy-bgnglmlo%golt JP w 2- (}Qﬂ((?ﬁg)fg}?r){l -pen o nz:mldaza-4-yl
2-(NH(CH_)20(CH,).0OH)-7-pentoxy-benzimidazol-4-yl, 2-methyl-7-pentoxy-benzimidazol-4-yl, 7-
pentoxybenzimidazol-4-yi; particularly naphthyl, 4-hydroxynaphthyl, 4-fluoro-naphth-1-yi, 4-
cyanonaphth-1-yl, 4-nitro-naphth-1-yl, 4-dimethylamino-naphth-1-yl, 4-methoxy-naphth-1-yl, 4-
[4-(hydroxy)butoxylnaphthyl, 4-(1,2,4-triazol-1-yl)-naphth-1-yl, 4-(pyrazol-1-yl)-naphthyl, 4-
(imidazol-1-yl)-naphthyl, 1,2,3,4-tetrahydronaphthalen-5-yl, indan-4-yl, quinolinyl, quinolin-8-yl,
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quinolin-4-yl, isoquinolin-5-yl, 7-pentoxy-benzotriazol-4-yl, 5-chloro-2,1,3-benzothiadiazol-4-yl,
2-(NHCHzphenyl)-7-pentoxy-benzimidazol-4-yl, 2-(NH(CH2)sCHs)-7-pentoxy-benzimidazol-4-yl
or 7-pentoxybenzimidazol-4-yl, more particularly naphthyl, 4-fluoro-naphth-1-yl, 4-cyanonaphth-
1-yl, 4-dimethylamino-naphth-1-yl, 4-(1,2,4-triazol-1-yl)-naphth-1-yl, 4-(imidazol-1-yl)-naphthyl,



1, 2, 3, 4-tetrahydr onapht hal en-5-yl, indan-4-yl, quinolin-8-yi,

I soqui nolin-5-yl or 5-chloro-2,1,3- benzoth iadiazol-4-yl; (c) R is

hydr ogen,woe @/§2kR) 2CH3i - O (CH2) 3CH3, - O (CH2) 4CH3i - O ( CPRY/BBH313605

-0 (CH2) 6CH3, - O (CH2)3CH(CH3) 2, 2-(norpholin-4-yl)-ethoxy,

2- (pi peridin-1-yl)-ethoxy, 2-(4-methoxyphenyl)- ethoxy, 2-(phenyl)-ethoxy,
2- (4-ni trophenyl)-ethoxy, 2-(4-dinethylam nophenyl)-ethoxy, 2-(4-

ani nophenyl ) - et hoxy, 2-(2- n| t rophenyl ) - et hoxy, 2-(2-am nophenyl ) - et hoxy,
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7- OC( O) @6R,) s, @QCHL)QGJH%]OOI (81, @H@%’)ﬁmidlﬁcpr—mn ong‘( 2PdrdE),aNFe

provi des_a process oun f'ormul a | which

pr ocess?@H?}?QHaségHéQUQW'ﬂg 'ﬁ@*&) QIsz@Hh@E'MQb!B)% Hiigy to a suitably
substi t yd)eeP lQﬁ?&ﬂ'bE@tI\ eneH, b- O CROTH; )7 b@iﬂz@(@)bnbyr beiH bgtg )&, vatisation

accor di ng to known | ed artisan. arf icularly the
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3-C(O)NHCH.C(O)OH, 7-cyano, 6-NHp, 7-NHy, 6-N(CHz),, 7-N(CHa)z, 6-NHCH,CH=CH,,
6-N(CHCH=CHy), 7-(piperazin-1-yl), 7-(4-methylpiperazin-1-yl), 7-(1H-tetrazol-5-yl),
7-(1-methyl)tetrazol-5-yl), 7-(2-methyl)tetrazol-5-yl) or 7-(2-methyl)-1,3,4-oxadiazol-5-yl;
particularly hydrogen, 7-OH, 8-OH, 7-OC(O)CH; or 8-NHCH,CH=CH,; more particularly
hydrogen, 7-OH or 7-OC(O)CHs.

7-
7-
3-
3-
6-
7-

In addition to the foregoing the present invention also provides a process for the production of
a compound of formula | which process comprises coupling an aryl or heteroaryl moiety to a
suitably substituted naphthalene if necessary followed by further derivatisation according to
methods known to the skilled artisan.

More particularly the invention provides a process for the production of a compound of formula
I, comprising the steps of

(a) reacting a compound of formula\JI



R-R13 (Il) wherein RL is as defined above and R13 is -CH, -SH, -I, -d,
1, 8- bi s(di net hyl am no) naphthyl -, -COOH, -NH2, -H, -carbonitrile,

-Otrifl wooome2iansul fonyl, or -C(OCl, with a conpound oPCT/EBOWMILES | | |
)ONR R 14~Y R 2 wherein R2 and R3 are as defined above, Y is -0-,

-S(0 20-, -P(O(OCH3)-, a single bond, -5C(0O0C, -C(O- or -B(OH)2-, and
R14 is e.g. hydrogen, -1, -, thus obtaining a conpound of forrmula |a
R1I~X R (la) )9r4 3 2 wherein Rl, R2 and R3 are as defi ned above, and X
is -CO, -S, -P(O)(OCH@Q1 13-NH, -S(O2NH, -C(O O, (FH
CNHC(O) NH-, - C(=NH) -, When |inked to a nitrogen St or of Rli S(0) 2-
or (b) ohevein A ﬂﬁga&defmepknmdeaﬁdi’ésrlau{h-llsm At-Gla &-bm[xnmamy(ﬁmuh@)napﬂ\tayllb 3

.- d abov d
X i s - 00RO e e on )t R b DETBAREIAEY ar R
= O, -KpgB H, -P(O O+, -CH2NH, -CH=CH or (when linked to a carbon

atom of RN -S(O 2 and recovering the so obt ai ned conpound of forrmula |la and

formula I|b in free formor in ?' ™ Qf a salt. Process (a) may be perforned

accordi ng to conventi onaglis pyoced , e.g. as described in exanmple 1 to
14. WO 02/ 42248 PCT/ EPO 136 6- According to process (b), ((i for the
production of a conpound of fqrnula,l b wherein X" is -SO or -5(0)2-, a

conmpound of formula | a wherei X ﬁ s -S- and mchl oroperbenzoic acid can
be used.yifrdn RRand#PHé BEefifbd above, Y is —O-, -8(0)20-, -P(0)(OCHg)-, a single bond,

-C(0)0-, -C(O)- or -B(OH).-, and R is e.g. hydrogen, -, -Cl, thus obtaining a compound of

formula la
. R’
R—X 0 (1)
R2

wherein R', R? and R® are as defined above, and X’ is ~CO-, -S-, -P(O)(OCHa)-, -NH-,
-S(0)2NH-, -C(0)O-, -CH=N-, -CH(OH)-, -NHC(O)NH-, -C(=NH)-, or (when linked to a nitrogen
atom of R') -S(0).-; or

(b) converting a compound of formula la into a compound of formuta Ib

.. R’ |
R1/X ‘e (Ib)
R2

wherein R', R® and R® are as defined above, and X" is ~SO-, -S(0),- (obtainable via process
(b) when binding partner at R' = C), -N(CHj)-, -P(O)OH-, -CH,NH-, -CH=CH- or (when linked to
a carbon atom of R') -S(0),-

and recovering the so obtained compound of formula la and formula Ib in free form or in form
of a salt.

Process (a) may be performed according to conventional procedures, e.g. as described in
example 1 to 14.



exanple 2; (ii) for the production of a conmpound of formula | b wherein X'
is -P(OOH, a conmpound of fornula la wherein X is -P(O (OCH3)- and

tri met hyve® byk22u9di de can be used, e.g. as described in PREEPIEI38)S (iii)
for the production of a conpound of fornmula I b wherein X' is -N(CH3)-, a
compound of fornula la wherein X is -Nsk and nethyl iodide can be used,
e.g. as described in exanple 4; (iv) for the production of a conpound of
formJIa | b wherein X' is -CH2NH, a conmpound of fornula la wherein X is

ridine can be used, e.g. as described in exanple 8.
Vir ki ng%ﬁofdﬁ%wéﬁg‘ﬁ 8r(g hi xtures and purification of the compounds thus
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pr esent éxam?[gg -on include for exarrpl e the hydrochl oride. The starting
conpounds of formula Il _and |11 be produced e.g. as described in
exanpl e () for the godtg;tloqgfaggmgﬁwqq fogpulg e WhawithXots Q) Bl-, grastpagdd o
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expr ess in, e.g. pEAK cells, e.g. as denonstrated in accordance w t% t he
follow ng test nmethod. WO 02/42248 PCT/ EPO1/ 13605 -7- Test |: CBl receptor
bi ndi ng assay The assay m xture conprises 75 ,ul of nmenbrane suspension
[msrrbrar\lﬁs from transfected w th human CBl1 receptors from
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germ agglutinin, Anmersham (40 ng/m, 1 ng/well)], 50 ,ul test compound in
4 % DVBQcanakdiion skits niddi 58 pridadébd from the free bases in known manner, and vice-versa.

Suitable acid addition salts for use in accordance with the present invention include for
example the hydrochioride.

The starting compounds of formula Il and Ill may be produced e.g. as described in example 2,
3, 5, 6, 12, 13 and 14; or are known or may be produced in analogous manner to known
procedures.

The compounds of the invention and their pharmaceutically acceptable acid addition salts,
hereinafter referred to as agents of the invention, exhibit valuable pharmacological properties when
tested in vitro and in animals, and are therefore useful as pharmaceuticals.

In particular the agents of the invention exhibit cannabinoid (CB) receptor binding activity. More
particularly the agents of the invention are active at the human CB; receptor. Cannabinoid receptor
interaction of the agents of the invention may be demonstrated by their ability to displace e.g.
[*H]CP55940 from human cannabinoid receptors expressed in, e.g. pEAK cells, e.g. as
demonstrated in accordance with the following test method.



{[3H CP55940 (180 G /nmol), New England Nucl ear; final concentration 0.125
nM in assay buffer}. Al conponents are m xed, shaken at room tenperature
for 2 howa@p2atiem counted on a Topcount. Non-saturabl e bPeUER/I3s05Teasur ed
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napht hal enyl ) met hanone (Tocris). Ki values are in the range of 1 nMto

100, pM preferentially from10 nMto 2,pMfor the agents of the invention.
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fol | ow ng surgery. WO 02/42248 PCT/ EPO1/ 13605 -8 Mechani cal hyperal-gesia
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i psi | at egspecibify infidrameiopy, &4 Shronic inflammatory pain, inflammatory diseases for example
inflammatory airways disease, e.g. COPD, or in asthma, rhinitis, inflammatory bowel disease,
cystitis, e.g. interstitial cystistis, pancreatitis, uveitis, inflammatory skin disorders and

rheumatoid arthritis.

Activity specifically as analgesic agents may be confirmed in accordance with standard test
methods, e.g. as described in the following test.

Test ll: Neuropathic pain model

Hyperalgesia is examined in the model of neuropathic pain induced by partial ligation of the
sciatic nerve as described by Seltzer et al. (1990). Briefly, Wistar rats (120-140 g) are
anaesthetised, the left sciatic nerve exposed at mid-thigh level through a small incision and 1/3
to 1/2 of the nerve thickness tightly ligated within a 7.0 silk suture. The wound is closed with a
single muscle suture and skin clips and dusted with Aureomycin antibiotic powder. The
animals are allowed to recover and used 12-15 days following surgery.



Potency is expressed as D50 value, i.e. the dose of conmpound necessary to
produce 50 % reversal of hyperal gesia. D50 values are in the range of 0.1
ng/ kg t o WwO02mAkg for the agents of the invention. The aBenEB0OR6GsShe

i nvention are thus useful as cannabinoid receptor agonists, e.g. for the
treatnment of pain of various genesis argaetiology and as anti-inflammtory
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di seases or conditions, as well as for the treatnment of allergic

respons Havi re ardtothelr anal gesi c/anti-infl tory profile they
are usef ?CWPaF'%@e{?c‘%%%'%ﬁrﬂSSS?Sedrwa 139 pay yithdrapg t ?%‘qq\géﬁtaﬁérr‘ﬁre%?mg
hyper al gasssur@sthmulug pla%é@ bﬁw tAé dofsal surfae of #RtgEMNisingan ﬁﬁéﬂgé@n‘i&éﬂmg& pai n.
They are, for ?%‘8%% ?L# for the treatnment of pain, inflanmtion

and/ or CRIEM (j’t@ﬁ'toi fat 268 9 Vitheawa t@’esﬁ@g%@"edﬂ%ﬁ%ﬂ fAn batkethe spr ai ns,
fractur eipélratérﬂle(hédté@,arﬂ%ﬁﬁﬁléfé?él hﬁllg‘étérdg b&@'pnbf‘lb%?é%%é Qa[hd tﬁerg H)?&G h

post oper ative anal gesi cs, for the treat rrent of anmat or y

pai n of fallewing erL@eQ{é@h@e @r@nlswront Héat@ a@a@xmﬁseéﬁsmthérwthr@shwd {ghand

ost eoar synovitis,
Gout . cahncarady revBiREHITH BRIk ldudied BARHIRY lon€ NSAR, (ohilp: B
chronic eur gp%t hi wsqlm?mfl! threshold) ipaktdesec- ipsikuaralidirésioldppraedo.aem 1* égg pai n and

perioper it iV al PoABanRIA N n r are
further suitable ag tanal g‘gg{lcsﬁoggrﬁﬁogyt ?Sesgtbfr%‘gdr{tcth% ﬁcggl%%%qssgom ated with,

e.g., ar@tamy is EmmewawAS Df valuerioa dies dos‘&ofaﬂtﬂpound hecasBanyty pediiuce GOUE TR
agents, % ur useful, e.g., for the treatment of inflammatory
skin di erY?fg?ls(’f yRFa ﬁﬁpl e psoriasis and eczema. The agents of the

i nvention are al so useful as snmooth nuscle relaxants, e.g. for the
treatne of asm of the g?astro intestinal tract or uterus, e.g. in the
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Crohn's disease, ulcerative colitis or pancreatitis and for the treatnent
of nuscle spasticity and trenmor in e.g. nultiple sclerosis. WD 02/ 42248
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i ndi cat mdemalcenwlquemtlaéb taumdae. gyasstomag@wntlmburhs cspraﬁisoﬁactme@ltﬂedlk@,bout 20.0

ng/ kg p. n i ndj cated dai 0sa s.in the r rom
mhout 0 SoessienRIiaBRehRicy b5 s oo aREdRalite sl 5 BE Betiatmatig
man) , cafintameatdry paid of divertegatbsiz)Ne.§. for the reatment of bone and joint pain

(osteoarthritis), rheumatoid arthritis, theumatic disease, teno-synovitis, gout, cancer pain,

myofascial pain (muscular injury, fibromyalgia), chronic neuropathic pain, e.g. diabetic
neuropathy, phantom limb pain and perioperative pain (general surgery, gynecologic surgery).
They are further suitable as analgesics for the treatment of pain associated with, e.g., angina,
menstruation or cancer. As anti-inflammatory/anti-oedema agents, they are further useful, e.g., for
the treatment of inflammatory skin disorders, for example psoriasis and eczema.

The agents of the invention are also useful as smooth muscle relaxants, e.g. for the treatment of
spasm of the gastro-intestinal tract or uterus, e.g. in the treatment of glaucoma/intra-ocular
pressure, e.g. in the therapy of Crohn's disease, ulcerative colitis or pancreatitis and for the
treatment of muscle spasticity and tremor in e.g. multiple sclerosis.



di vi ded doses up to 4 x per day or in sustained release form Oal dosage
forms accordingly suitably conprise fromabout 1.75 or 2.0 to about 700 or
1400 ng. vemozgemt of the invention adm xed with an appr opeT/aP& /13605
pharmaceutically acceptable diluent or carrier therefor. The agents of the
i nvention may alternatively be adm niste9ed e.g. topically in the formof a
cream gel or the like for exanple for the treatrrent of conditions of the
skin as herei nbefore described or by inhalation, in dry powder form
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The agents of the invention are also useful as research chemicals.

The agents of the invention can be administered in vivo either alone or in combination with other
pharmaceutical agents effective in the treatment of diseases and conditions in which CB,
receptor activation plays a role or is implicated including cyclooxygenase-2 (COX-2) inhibitors,
such as specific COX-2 inhibitors (e.g. celecoxib and rofecoxib) and nonsteroidal anti-
inflammatory drugs (NSAIDs) (e.g. acetylsalicylic acid, Propionic acid derivatives), vanilloid
receptor antagonists, tricyclic antidepressants (e.g. Anafranil®, Asendin®, Aventyl®, Elavil®,
Endep®, Norfranil®, Norpramin®, Pamelor®, Sinequan®, Surmontil®, Tipramine®, Tofranil®,
Vivactil®, Tofranil-PM®), anticonvulsants (e.g. gabapentin), and GABA agonists (e.g. L-
baclofen).
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administered simultaneously or sequentially and in any order, and the components may be

administered separately or as a fixed combination. For example, the method of delay of
progression or treatment of a proliferative disease according to the invention may comprise (j)
administration of the combination partner (a) in free or pharmaceutically acceptable salt form
and (ii) administration of a combination partner (b) in free or pharmaceutically acceptable salt
form, simultaneously or sequentially in any order, in jointly therapeutically effective amounts,
preferably in synergistically effective amounts, e.g. in daily dosages corresponding to the
amounts described herein. The individual combination partners can be administered separately
at different times during the course of therapy or concurrently in divided or single combination
forms. Furthermore, the term administering also encompasses the use of a pro-drug of a
combination pariner that convert in vivo to the combination partner as such. The instant
invention is therefore to be understood as embracing all such regimes of simultaneous or
alternating treatment and the term "administering” is to be interpreted accordingly.



dai |y dosages of from about 0.01 to about 20.0 ng/kg p.o. In humans, an
indicated daily dosage is in the range of fromabout 0.7 to about 1400
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adm ni stered once or in divided doses up to 4 x per day or in sustained
release form Oal dosage forns accordijpgly suitably conprise from about
1.75 or 2.0 to about 700 or 1400 ny. In accordance with the foregoing, the
present invention also provides: (1) An agent of the invention for use as a
cannabi noi d receptor agonist, for exanple for use in any of the particular
i ndi cations herei nbefore set forth; (2) A pharmaceutical conposition
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(1) An agent of the invention for use as a cannabinoid receptor agonist, for example for use in any
of the particular indications hereinbefore set forth;

(2) A pharmaceutical composition comprising an agent of the invention as active ingredient together
with a pharmaceutically acceptable diluent or carrier therefore. Such composition may be
manufactured in conventional manner.

(2)) A pharmaceutical composition for the treatment or prevention of a disease or condition in
which cannabinoid receptor activation plays a role or is implicated comprising an agent of the
invention and a carrier.

(3) A method for the treatment of any of particular indication hereinbefore set forth in a subject in
need thereof which comprises administering an effective amount of an agent of the invention;



The Dw value in the neuropathic pain nodel of test Il for the conpound of
exanple 1 is 0.18 ng/kg P.O Abbreviations used in the exanples: Bl NAP
2, 2" - Bi s(w0 phiexys phosphi no) - 1, 1' - bi napht hyl ~ DCM Di chl or or€T/BROI13BISAD
Di i sopropyl azodi carboxylate DI EA N, N-Diisopropylethylamne DVAP
4- Di met hyl am nopyridine DW= Di methyl forqymm de DVSO Di met hyl sul foxi de
DPEphos Bi s[ ( 2- di phenyl phosphi no) phenyl ] et her DPPA Di phenyl phophoryl azi de
MCPBA m Chl or oper benzoic acid M5 4A Mol ecul ar si Sves 4AI V\ﬁ 02{1_4224153

PO1 605, -13.PdCl 2dppf ' .CH2CI 2 1,1'-Bj.s(di phe sphj no) ferrocene
i chi or o4k PBIE R (ERG PESYeBIGHA SHERRE L GoRFIR DGR Lo recdptor
Tri s(di bactwgiiondsasacelewn ) itpliaatd Psbmpiting hdmitdring 20 4 mammal in need thereof a
Tet r aki Sfff;,[ ri phen I%%o phi ne%_PaLI adi umf(O) . THE Tetrahydrofuran t-BuOK
pot assi u e{a&eyt_logﬁ\f CHYP amaUnt LN 3L GM BR YBNHOR- i | | ustrate the invention.
WO 02/ 42248 PCT/ EP01/ 13605 -14 Exanple 1: Preparation 011: Eapht hﬁ Iheln- 121 ,
-yl -(4-pentyl oxy-naphtha | en-1 -yl)-nmethanone (a) 20 g o - napht hol , .
my N(Et 3p§‘9ﬁ¥& P?g of %’F agent phie Wﬁlai)r%ﬂai@ptppi%ﬁwéa%mré of pgBedigaraentjorpe tregiment
met hyl en ' tdi i | : :
APt hoy | el orh o1 B dsBse ShoraRbi il SrFashad edobhquyibrpitl dble o
15 min. owcdedi onal wor kup affords naphthal en-1 -yl-(naphthal enoxy-1
-yl)-nmet hanone. (b) 29.0 g of _ _ _
napht hal en- 1-yl -énapht.hal enoxy-1-yl)-nethanone is added in porti ons to a
suspensi GhAgnetnad gs getinachabiivereootprising de-admirisigation, e.gl cenvematadtisoiinr ed for 2

h at 140 vent. K ] . . .

e ey SR 83 SAPRRIFUPe kb by ot a o aoqrish -0 an agento o venton
and a second drug substance, said second drug substance being for example for use in any of
the particular indications hereinbefore set forth.

(6) A combination comprising a therapeutically effective amount of a CB agonist, e.g. an agent
of the invention and a second drug substance, said second drug substance being for example
for use in any of the particular indications hereinbefore set forth.

The preferred compound of formula | for use in accordance with the invention is that of Example 1.
This compound is a potent CB agonist, in particular CB; agonist, in vitro (K; = 0.015 + 0.004 uM).
The Ds value in the neuropathic pain model of test Il for the compound of example 1 is 0.18 mg/kg
p.o.

Abbreviations used in the examples:

BINAP 2,2-Bis(diphenylphosphino)-1,1’-binaphthyl
DCM Dichloromethane

DIAD Diisopropyl azodicarboxylate

DIEA N,N-Diisopropylethylamine

DMAP 4-Dimethylaminopyridine

DMF Dimethyiformamide

DMSO Dimethylsulfoxide

DPEphos Bis[(2-diphenylphosphino)phenyllether
DPPA Diphenylphophory! azide

MCPBA m-Chloroperbenzoic acid

MS 4A Molecular sieves 4A



(c) 11.0 g of naphthalen-1 -yl-(4-hydroxy-naphthalen-1 -yi)-nethanone and
1 g of potassium carbonate in 130 ml of acetone are stirred for 15 mn
at refluwodne@swithin 2 mn, a solution of 6.8 m 1 -brPovEpa3esse i n 20
m of acetone is added and the suspension is stirred for additional 22 h

at reflux. Conventional workup and subsgguent chromatography affords

napht hal en-1 -yl - (4-pentyl oxy-napht hal en-1 -yl )-nethanone. Melting point:
72-75 C (Propan-2-ol); HPLC retention tlne (mn): 8.15 [ HPLC Met hod:
Kingsorb_3 mcron C18 columm (30 x 4. . Gadient elution: 10-100%

acet oni th9Gldpph” @HL ey HrB'F@!ﬂhGaYJEWSPh Vigrpeengedietiorralladium (Hut es, t hen
100% acetonitril e over FN%@MOO WMHz, CDCl 3): 59.02 (d 1 H,
8.43 (d, 1 H), 8.25 ( d@c%%@%&ﬁ ,795(d 1H, 770(t1H),
7.62-7. S?ﬂz(ibqa 6H), & rlseill{amzylmienpaceaoaeadlpauadnm (0)2.0-1.94 (m 2H), 1.6-1.54

(m 2H), 1.44 z (9%9: 369.1 (M+H, 100); IR
(v, cm )Pd ﬁp@% (C_O)T(e:lpak%{;aepr}egyl?)ﬁc\;éé]héneé@lradm (Hgorrpounds of fornula I

wher ei n TRIF i s - O ( CHRJraltydBofaran prepared according to the invention (Ex. =
Exanpl e),. X R1 H 3 -S(O- naphthyl H 4 -S(O 2-
napht hy!* -P(O ”mstﬁgrlﬁ?%}‘{’]% 6 -P(O (OH)- naphthyl H 7 -S(O)-

4- met hoxyphenyl H 8 S(0)2 4 nmet hoxyphenyl H 9 -S(O - 4-acetam dophenyl

H 10 ) 4-aceta 02/ 42248 PCT/ EPO1/13605 -15 11
-S(0) 2- %ﬁ‘%é&?""m%‘?w[%gﬁ’gﬁ?ﬁmw H 12 -S- 4-acetani dophenyl H 13
-S(0) 2NH 5, 7-di met hyl - 2, 1, 3- benzot hi ad| azol-4-yl H 14 -P(O (OH)-

4- met hoxyphenyl H 15 -P(O)(O—|)- 4-t hi onet hyi phenyl H 16 -P(O (OCH3) -
quinolin-8-yl H 17 -S- 3, 4-di net hoxyphenyl H



18 -S(O - 3, 4-di net hoxyphenyl H 19 -S(0)2- 3,4-dinmethoxyphenyl H 20
-P(O(OCCH3)- indol-7-yl H 21 -P(O(OH)- quinolin-8-yl H 22 -S(0)2-

6- met hoxywaQ p24248- t et rahydroquinolin-1-yl H 23 -P(O (OH) PCi/meEal/ 3665yl H 24
-NH naphthyl H 25 -S(0O 2NH naphthyl H 26 -N(CH3)- naphthyl H 27
-C(O O naphthyl H 28 -NH 4-nethoxyphddyl H 29 -CH(OH)- naphthyl H 30
-CH=N- naphthyl H 31 -CH=CH naphthyl H 32 -C(0)O0-

1, 2, 3, 4-tetrahydronapht hal en-5-yl H 33 -C(O O indan-4-yi H 34 -CH2NH

03501 1 il B RPEEOI A ot -l 1
39 - NHC((@) 28Hg ohdptaiphifiol, 121.2401 NEEGHO)1,7 §.02 4dliMethglarivpdtisiae iarodissoedih 3do 41
(5 7 vy 888 g At A7 i bR Ig Solon g 5 g i Sty aissn - 16
43 - CH2NH0 i rhetBylera zhiohiderd atitiel-dlopwisdwithid 15@HRNEbnventional workup affords

2,1, 3-benzoxadi azo] - 4- 45 -C(NH) - 4-nmet hoxynaphthyl H 46 -C(O O

1,2, 3, 4-'%@%9%}6%‘8%‘8?&%4"?@98’53&7? ‘VM@WM - napht hyl ~ 3-C(O) OCH3 The

fol I owi ng) 2xerufeapRhaRATPAUREShRAIChON LR metiRhBIidadbddSin Boflbnaisa Pr epar ed
accordi ns%spension of 14.3 g aluminium chloride in 100 ml toluene and stirred for 2 h at 140°C.
Conventional workup affords naphthalen-1-yl-(4-hydroxy-naphthalen-1-yl)-methanone.

(c) 11.0 g of naphthalen-1-yl-(4-hydroxy-naphthalen-1-yl)-methanone and 6.1 g of potassium
carbonate in 130 ml of acetone are stirred for 15 min at reflux. Then, within 2 min, a solution of
6.8 ml 1-bromopentane in 20 ml of acetone is added and the suspension is stirred for
additional 22 h at reflux. Conventional workup and subsequent chromatography affords
naphthalen-1-yl-(4-pentyloxy-naphthalen-1-yl)-methanone.

Melting point: 72-75 °C (Propan-2-ol); HPLC retention time (min): 8.15 [HPLC Method:
Kingsorb 3 micron C18 column (30 x 4.6 mm). Gradient elution: 10-100% acetonitrile in 0.1%
trifluoroacetic acid in water over 7 minutes, then 100% acetonitrile over 3 minutes.]

"H NMR (400 MHz, CDCls): §9.02 (d, 1H), 8.43 (d, 1H), 8.25 (d, 1H), 8.01 (d, 1H), 7.95 (d, 1H),
7.70 (t, 1H), 7.62-7.50 (m, 6H), 6.68 (d, 1H), 4.19 (1, 2H), 2.0-1.94 (m, 2H), 1.6-1.54 (m, 2H),
1.49-1.44 (m, 2H), 0.99 (t, 3H).

MS m/z (%): 369.1 (M+H, 100); IR (v, cm™): 1633 (C=0)

In the following examples compounds of formula | wherein R? is -O-(CH.,),CHs are prepared
according to the invention (Ex. = Example).

Ex. | X R’ R’
2 -S- naphthyl H
3 -S(0)- naphthyl H
4 -S(0).- naphthyl H
5 -P(O)(OCHs)- | naphthyl H
6 -P(O)(OH)- naphthyl H
7 -S(0)- 4-methoxyphenyl H
8 -S(0).- 4-methoxyphenyl H
9 -S(0)- 4-acetamidophenyl H
10 | -S(O).- 4-acetamidophenyl H




to the invention:
-O (CH2) 3CH3 8- OC( O - napht hyl

No. R1 R 2 R 48 napht hyl

50 napht hyl

51 napht wo 02/@2¢€CH2) 4CH3 6- NHCH2CH=CH2 52 napht hyl

7- OC( O - napht hyl
-0 (CH2) 4CH3 7- OH 55 napht hyl
-0 (CH2)4CH3 -7-0OCH2C(O OH 57 napht hyl
-0 (CH2)4CH3 7- OCH2C( O NHNHC( o) CHS 59 napht hyI

53 napht hyl

- O (CH2) 4CH3 7- OC( O - et hy !
- O (CH2) 4653 - 7- OCH2C(O) OCH3 56 napht hy!
O (CH2) 4CH3 6- NH2 58 napht hyl

- 0- (CH2) 4CH3

-0 (CH2) 3CH3 8- OH 49 napht hyl
-O (CH2) 4CH3 6- N- (CH2CH=CH2) 2
- O ( CPR2Y/EBPHBL3605

54 napht hyl

7- [ O CH2(2-ethyH—33-4oxadiaz Raphi-hyd CH3
7- (4- rretm/ >|T§(9 821 n- 1 1%,(}’,ﬁ§§trﬁyﬂmqwfohﬁ GIVECHZ) acHg |H ( p| pera2| n-1 -yl)
62 naphttyl [-8- (CH2) 4CH3-atebiid&shengPNt hyT - O TCHZ) 4Q 6- N(CH3)2 64
napht hyl ol( r~H2) ACH3 V- N(CH3)2 65 naphthyl -O (CH)ACH? 7-cyano 66
napht hy] 13 ¢ c%ﬁ%'ﬂdm 12(T1¢imeéi-8et-benzpijiadiazol-Aapht h)hl - O (CH2)4CH3 7- OCH3
"0 (O Aty S R R | T Y iyl O ( Gp) 4G 7- OO N2
WO 02/ 4|212548 ch)nglfg“h/nl BGGIBIng}LTE{LPTEEHWapht hyI -O Q\C'ﬂi) 4%3,\.47,‘ C(COPH 72
napht 16 0 (CIBIGRE 7 STBOUEEN, 1. 3. 4 oxad azol -5 75 naphhyl
- O ( CH2) ¥CH3 -8- C( O) NHCH3@(-diratthok@pienlyl uor onapht hyl - Q-H{ CH2) 4CH3 | 7- OC( O) CH3

18 | -S(0)- 3,4-dimethoxyphenyl H

19 | -S(0).- 3,4-dimethoxyphenyl H

20 | -P(O)(OCHg)- | indol-7-yl H

21 -P(O)(OH)- quinolin-8-yl H

22 | -S(0).- 6-methoxy-1,2,3,4-tetrahydroquinolin-1-yl | H

23 | -P(O)(OH)- indol-7-yl H

24 -NH- naphthyl H

25 | -S(O).NH- naphthyl H

26 -N(CHg)- naphthyl H

27 -C(0)0O- naphthyl H

28 -NH- 4-methoxyphenyl H

29 | -CH(OH)- naphthyl H

30 | -CH=N- naphthyl H

31 -CH=CH- naphthyl H

32 | -C(0)O- 1,2,3,4-tetrahydronaphthalen-5-yl H

33 | -C(O)O- indan-4-yl H

34 | -CHoNH- naphthyl H

35 | -C(O)O- 5-chloro-2,1,3-benzothiadiazol-4-yl H

36 | -C(O)O- isoquinolin-5-yl H

37 | -C(0)O- quinolin-5-yl H

38 | -C(0)O- quinolin-8-yl H

39 | -NHC(O)NH- | naphthyl H

40 -NHC(O)- 1,2,3,4-tetrahydroquinolin-1-yl H

41 -NHC(O)- 6-methoxy-1,2,3,4-tetrahydroquinolin-1-yl | H

42 -CH.NH- (5,7-dimethyl)-2,1,3-benzothiadiazol-4-yl H




77 4-fluoronaphthyl -O (CH2)4CH3 7-OH 78 4-(1,2,4-triazol-1-yl)-
-O(CH2)4CH3 7-COH naphthyl The foll owi ng exanpl es of conpounds of formula
| wherei w022 O and R3 is hydrogen are prepared accorpdi/BBI/B6dshe
invention: No. R R 79 8-hydroxy-1, 2,3, 4-tetrahydroqui nolin-1-yl

-0 (CH2)4CH3 80 1, 2, 3, 4-t et rahydroqui RdBi-n-1-yl -O (CH2)4CH3 81 napht hyl
-O(CH2)4CH3 82 4-nitro-naphth-1 -yl -O(CH2)4CH3 83 4-am no-naphth-1 -yl
-0 (CH2)4CH3 84 4-di rrethyl am no- naphth 1 yI O(CHZ)4CHS 85

4- met hoxyr mapRLiad= v —3 ( ||| tro=raphth= y+—6— CH2) 4CH3
87 3- am'ér?;)- naghmel yl E’dé{gﬁ%‘b@@a?@é{l ui nolin-4-yl HLO(CHZ) 4?31—!3 89

qui nol i n443-3 I-CHgNI(I-CHZ) 12]-1&3 b@lﬁ)zaxadland)anylZ yl -O (CH2)4CH3 91

3_(d| +AvH4 O-(CH 4CH3 Q2 r1||| nolin-8-v| O-(-CH! )40—'3 93

IIQPIIL
i soqui no‘ﬁn (NH) mq@gynagﬁthﬁf f1 uor o- napht hyI l'b(CHZ) ACH3 95
4- cyangnapht h&{%)oO ( CH 12X 38-tethhy@rdglindliftalyf I azoT - I- YTy - napht hyl
- O (CH2)4CH3 4-1H-fetrazol-5-yl|l-naphthyl -O (CH2)}4ACH3 98
4- ( 4- hyldtoxy YR - na pRERIYNYL- O ( CHZ) 4CH3 WD 02/ 42248 FCQ)OE/ 13605 - 18
99 4- pentoxy- napht hyl - O ( CHZ2) 4CH3 100 4-(2=morphot T ==yt )ettoxynapht hyl
-0 (CH2)4CH3 101 3-net hyl sul f onam do- napht hyl -O (CH2) 4CH3 102
4- et hy| el foliovdng e@samples ohgompanndsidp jororiR | wiesein X(ip (@) ate-dregdrpd aagdrtling|

-0 ( C"lz)tég'é?‘mventlon.

No. | R R R’

48 naphthyl -O-(CHg)sCH3 8-OH

49 | naphthyl -0-(CH,)sCHjs 8-0C(O)-naphthyl

50 | naphthyi “O-(CH2):CHs | 6-N-{CH.CH=CH),

51 naphthyl -0-(CH,)4CH3 6-NHCH,CH=CH,

52 | naphthyl -0O-(CH,)4CHjs 7-OC(O)-naphthyl

53 | naphthyl -0-(CH,),CHj3 7-0OC(O)-methyl

54 | naphthyl -0O-(CH,)4CHs 7-OH

55 | naphthyl -0-~(CH,)4CHs -7-OCH,C(O)OCHjs

56 | naphthyl -O-(CH,),CH3 -7-OCH.C(O)OH

57 | naphthyl -0-(CH)4CHs 6-NH,

58 | naphthyl -O-(CH,)4CH3 7-OCHC(O)NHNHC(O)CHjs
59 | naphthyl -0-(CH,)4CHj3 7-[0-CHz-(2-methyl)-1,3,4-oxadiazol-5-yl]
60 | naphthyl -0-(CH,)4CHj3 7-(4-methylpiperazin-1-yl)
61 naphthyl ~0-(CH2),CHjs 7-(piperazin-1-yl)

62 naphthyl -O-(CH,),CH3 7-NH,

63 | naphthyl -0-(CHy)4,CHs 6-N(CHjs)2

64 | naphthyl -0O-(CHy),CHs 7-N(CHs)2

65 | naphthyl -0-(CH,),CH3 7-cyano

66 | naphthyl ~0-(CHy)4,CH3 7-(1H-tetrazol-5-yl)

67 | naphthyl -0O-(CH,),CHs 7-OCHs

68 | naphthyl -0-(CH,),CH3 7-(1-methyltetrazol-5-yl)
69 | naphthyl -0-(CH,),CH3 7-(2-methyltetrazol-5-yl)
70 | naphthyl -0-(CH,),CH3 7-C(O)NH,




104 4-(im dazol -1-yl)-naphthyl -O (CH2)4CH3 105 4-carboxynapht hyl

-O (CH2)4CH3 106 4-am nocar bonyl napht hyl -O (CH2)4CH3 107

4- hydr oxywaphsizyg O (CH2) 4CH3 108 4- ( C(NH2) =NOH) - napht hyPCFEP(OBR)54CH3 109
napht hyl 2-(norpholin-4-yi)-ethoxy 110 naphthyl -O (CH2)3CH3 111 napht hyl

-0 (CH2) 2CH3 112 napht hyl 2-(pi peridin-1~yl)-ethoxy 113 napht hyl

2- (4- et hoxyphenyl ) - et hoxy 114 napht hyl 2-(phenyl)-ethoxy 115 naphthyl

2- (4-nitrophenyl)-ethoxy 116 naphthyl 2-(4 dinmethyl am nophenyl)- ethoxy

117 naphthyl—2-Lani nophenyl)-ethoxy 118 naphthyl 3-(morpholin-4-yj)-
propyl dxk' 1182REHNE hyl 2- ( 27 hr@rEhbedhs ) - T KdJOH120 napht hy - NH (O2) o
L2 nev e T T oGS, i pjog (T s et
et hoxy 178 naeRbthyl 3- (pi per i| dOHCH)}GH) WBEAOXAA48 PCT/ EPO1/ 13605 -19
S A L A O (c S DU 2 PP ST R P s R B

75 | naphthyl -O-(CHz),CH; | 3-C(O)NHCH,C(O)OH

76 | 4-fluoronaphthy} -O-(CH,)4CHj3 7-OC(O)CHjs

77 | 4-fluoronaphthyl -0-(CH2)4sCHjs 7-OH

78 4-(1,2,4-triazol-1-yl)- | -O-(CH,)4CHs 7-OH

naphthyl

The following examples of compounds of formula | wherein X is C(O) and R®is hydrogen are

prepared according to the invention:

No. |R' R*

79 | 8-hydroxy-1,2,3,4-tetrahydroquinolin-1-yl -0-(CH,)4CHs
80 1,2,3,4-tetrahydroquinolin-1-yl -O-(CH,)4CHs
81 naphthyl -O-(CHy)4CH;
82 [ 4-nitro-naphth-1-yl ~0-(CH2),CHs
83 | 4-amino-naphth-1-yl -O-(CH2)4,CHs
84 | 4-dimethylamino-naphth-1-yl -0-(CH,)4CHs
85 | 4-methoxy-naphth-1-yi -O-(CHy)4CHs
86 | 3-nitro-naphth-1-yl -0-(CH,)4CHs
87 | 3-amino-naphth-1-yl . -O-(CH,),CH3
88 | quinolin-4-yl -0O-(CH,)4CH5
89 [ quinolin-3-yl -0-(CH,),CHs
90 | quinolin-2-yi -O-(CH,)4CHs
91 3-(dimethylamino)naphthyl -O-(CHy)4CH;
92 | quinolin-8-yl -O-(CH,)4CHjs
93 |[isoquinolin-1-yl -O-(CH,),CH;
94 | 4-fluoro-naphthyl -0-(CHy)4,CHs
95 [ 4-cyanonaphthyl -O-(CH,),CHs
96 | 4-(1,2,4-triazol-1-yl)-naphthyl -O-(CH2)4,CH;
97 | 4-1H-tetrazol-5-yl-naphthyi -0-(CH,)4CHs
98 | 4-(4-hydroxy)butoxy-naphthyl -O-(CH2)4CH3




127 naphthyl -NH (CH2)4CH3 128 naphthyl -O (CH2)30H 129 napht hyl

O (CH2)50H 130 naphthyl -O (CH2)40H 131 naphthyl -O (CH2)5CH3 132

napht hyl w@e/@229 6CH3 133 napht hyl -N- (CH3) (CH2) 3CH3 134rPaEphtiigbos

-N- (CH3) (CH2) 4CH3 135 naphthyl -O (CH2)20CH2CH3 136 napht hyl

-O-CH2C(O) OCCH3 137 naphthyl -O CH2-(2-nqgt.hyl) oxadi azol -5-yl 138 napht hyl
-O CH2- (2-ethyl)- oxadiazol -5-yl 139 napht hyl -O CH2-(2-propyl)-

oxadi azol - 5- yI 140 naphthyl O (CH2) 3CH(CH3)2 141 napht hyl

- NHC( OraH2 42 -napht-hyH—O-CHRCH=CHOHR CH3—(-Z) 143 napht hyl
o CH2CH o&ca%tctxx;naphﬁ&‘ phenyl - O (CH2) 3CH3 145 2-[HC)Chis et hoxyphényl
108 a1 146 41 2 (bl P o] gy |
y
H 150 |A0te{ ynethylﬁ@lmr@wdq;eaahthygdazo| 4-yl H 151 |-0-CH)CHy = ™~
S 8 L s ORS00t P
2- 0x0- 1-198nt dxpyraz@-idylppaphihylenzi m dazol -4-yl H -O-(CHy)4CHs
104 | 4-(imidazol-1-yl)-naphthyl -O-(CH,)4CH;
105 | 4-carboxynaphthyl -0-(CH,)4CH,
106 | 4-aminocarbonylnaphthyl -O-(CH,)4CHs
107 | 4-hydroxynaphthyl -O-(CH,)4CHs
108 | 4-(C(NHz)=NOH)-naphthyl -O-(CH,)4CHs
109 | naphthyl 2-(morpholin-4-yl)-ethoxy
110 | naphthyl -O-(CH)sCHs
111 | naphthyl -O-(CHy).CH3
112 | naphthyl 2-(piperidin-1-yl)-ethoxy
113 | naphthyl 2-(4-methoxyphenyl)-
ethoxy
114 | naphthyl 2-(phenyl)-ethoxy
115 | naphthyl 2-(4-nitrophenyl)-ethoxy
116 | naphthyi 2
dimethylaminophenyi)-
ethoxy
117 | naphthyl 2-(aminophenyl)-ethoxy
118 | naphthyl 3-(morpholin-4-yl)-
propyloxy
119 | naphthyl 2-(2-nitrophenyl)-ethoxy
120 | naphthyl -NH-(CH,)sCHs;
121 | naphthyl -0O-~(CH,),C(O)OCH,CHs
122 | naphthyl -0~(CH_)3C(0O)OCH,CH;
123 | naphthyl 2-(2-aminophenyl)-ethoxy
124 | naphthyl 2-(2-
dimethylaminophenyl)-
ethoxy
125 | naphthyl 3-(piperidin-1-yl)-




155 2- (NHCHZ2phenyl ) - 7- pent oxy- benzi m dazol -4-yl H 156
2- (NHCH2cycl ohexyl ) - 7- pent oxy- benzi m dazol -4-yl H 157
2- ( NH( CHZyG MY/ Q2CH3) 2) - 7- pent oxy- benzi m dazol -4-yl H 158PCT/EP01/13605
2-( NH( CH2) 3CH3) - 7- pent oxy- benzi m dazol -4-yl H 159 2-(4-nethyl pi perazin-1
-yl)-7-pent oxy-benzi m dazol -4-yl H 16Q4g.
2- (NH( CH2) 20H) - 7- pent oxy- benzi m dazol -4-yl H 161
2- ( NH( CHZ) 20(CHZ) 20H) - 7- pent oxy- benzi m dazol -4-yl H 162
2_ 0X0- 3~pmetl 1oxy-7-pentoxy-1 3-dihydro-henzimidazol- H 4-yl The follow ng
exanpl gs of conpounds of forrrul a I wherein X is C(O) Mpéylwkpared
accor di M@l 0 fEBRpVNVENti on: RL RZ R3 ™ I63 4- (1 M dazof 3ymy, -
-0 (CH2) 4CHB 7?0}” n particular the conpounds are prle NL[rz(g{ aé:co ﬁyrln)g to|the
fol I owilng Pieparations: Preparation 1: Synthesis of e(byled@l-ﬂ)b@Hs
pr epar gti31mi Ippe according to exanpte—I—andfurthega '
exanpl es1:2929.n§g@wI 109, 110, 111, 112, 113, 114, 115, Y7 118, 119,
121, 1221,2812®aph1234| 125, 128, 129, 130, 131, 132, 13%®- %@OMS? 138, 139,
140, 1 2‘,2 I;M'I HF—148—149—Exanple—2—Synt-hesis—gf Q"'f:dw,
Sul f ongs gn( %BJT‘F"}SM des Applicable to Ex. 2, 3, 4, 7‘0 @H2§ Fﬁo 12, 17,
18, 19.| 139) | haphtaglo- 4- pent yl oxy- napht hal ene: A sol ut|i OY(CH,).OH
-penty|OX" haphthalene (641 o 29 _9 I‘YTY'nI\ Ln_acet nlfrllp(1?ﬂ rﬂ-\ P9
treated W't hPRPFMBYosucci ni i de (10.1 g, 44.9 mmol ) gr§- @szsﬁﬂd for 6 h |at
82C. Aflt1&h CoabhtA@ (O room tenperature, the reactiomn ] H.S_ drstTibyted
bet weer_1_M K c‘ﬂqé (185 m) and toluene (2 x 185 nmi)l. EBT@HJ% gdni c phaselis
washed [Wi38h mpl@thyl dried over Na2SO4 and concentrateﬂl(QFls}a(§H2)3CH3
chr omatfggrap u ohexane)yietded—9-60—g—<89%——of | ui sH
crystallsSiE R z) 340 (M. (b) 1 -(1 RECH CHa S
- Napht rall3§n(=saphitaylyl) 4- pent yl oxy- napht hal ene: A m ><tt;[r(e:)|-Qj20(;|-|2c;|-|3
1-i odo-H4—ge rapht-halenre—{(0-68—g—2—0—pl ) Oﬁ—%m_g,__&_&
mol ), XE %’P@ﬁ‘?’h. ol (0.48 g, 3.0 mol), \/\002/4224@%‘? €H33605 21
DPEphog 18%20 napithyland Pd2dba3 (80 ng) 1Tn toruene (1§ @-¢gHi- Fz,ﬂg@,zga for 2 h
at 90C| After cool ing to roomtenperature, the readtion mxtu I's washed
with water (16 m-) and filtered over Hyflo. The orjgafiezptede is dried
over NaZggh|@ARghtRpNCcENtrated.” Frash chromatography ~O-CHa-(2-ethyl)-
oxadiazol-5-yl
139 | naphthyl -O-CHg-(2-propyl)-
oxadiazol-5-yl

140 | naphthyl -O-(CHz)sCH(CHs)2

141 | naphthyl -NHC(O)(CH2)sCH,

142 | naphthy! O-CH,CH=CHCH.CHjs (2)

143 | naphthyl O-CH,CH=CHCH,CHj (E)

144 | phenyl -0-(CH,)sCHs

145 | 2-hydroxy-3-methoxyphenyl -O-(CH_)sCH3

146 | 2,3-dimethoxyphenyl -0-~(CH,)sCH3

147 | 4-(butoxy)phenyl H

148 | 4-[2-(morpholin-4-yl)ethoxy]phenyl H

149 | 4-[3-(hydroxy)propoxy]phenyl H

150 | 2-methyl-7-pentoxy-benzimidazol-4-yl H

151 | 7-pentoxybenzimidazol-4-yl H

1562 | 7-pentoxy-benzotriazol-4-yl H

153 | 3-(NHC(O)NHOCHs5)-4-pentoxyphenyl H




(cycl ohexane/ acetone) yielded 0.62 g (80% of colourless crystals. (c) 1
-(1 - Napht hal enesul f i nyl)-4-pentyl oxy-napht hal ene: A solution of 1 -(1

- napht halveaezu2i;anyl ) - 4- pent yl oxy- napht hal ene (112 ng, OPGI/ERul/B6I5n DCM (3
m) is stirred with MCPBA (74 ng, 0.3 mol) for 2 h at 0OC. The reaction

m xture is distributed between DCM (3 nmiop-and 1 MKHCO3 (6 nmL). The

organi ¢ phase is washed with water (3 nlL), dried over Na2SO4 and

concentr at ed. FI ash chrorrat ography (cycl ohexane/ acet one) vyi el ded 94 ny
(80% f o-otrte €13 Napht h“' StH-f
onyl ) - 4- Pént P “n %’Hﬁﬂfm gncgh)}d“é 98”6’?"'"@501?4:3"1 (1 _|Hpht hal enesul f
anyl ) - 4-1ggent )’el(ﬂmmpﬁéﬁwa# - gookABahzttidaloid-JIToT ) 11 POV (3 L) TS STTTTled
with MIPBA (148 ng 0.9 ol and furlther 2 h at room

t enper 4t {pbe. ?r(@%EYQ'%XW‘Ztﬂ?PB’XV@eﬂF'Q't'Q’aZ@M'é/H bethleen DCM (3 i) angd 1
M KHCCOS mp Jur=TomeIr 3Tty —driedovegr
Na2SO4 aﬁ’g c ncé'mg%)gg@m ngasﬁﬁéﬁo %araohv (?c I ohlélxane/ acetone) yi ellded
91 ny |(TF8%) Bf(NbK)q?Uﬂﬁq?léQg-RﬁTMdjemzmﬁsthaIS Syntjiési s of Phosphinic

aci d egtggs 1 ." 56— 34 —15--16 2", 2+—23—a)

(4- Pent yﬁgxy Qgpht%ﬁl ﬁe? Ff'y'b‘ﬁa%eﬁh‘?’ﬁl{:f’@"é'@?%a%%'f‘ww ster: A solution d
dry, criyisoal | QF(B!H (BBBQZI—IXZpéﬁtogy badznaudaimLzb-yu n tolugng/ THF (1:1, 11 ni)
treated—?f.. mol)l—and-stirrled for 1 h at Q0C_ang

further a?ma\rrna%é'ﬁépﬁp@ pel“lt@‘yrqei‘F(’R"éa@é"'é/dided*to a solution of
L- i odo-eRen{ Floxsys- Atk mony, Sagdrolerzatdl, I NECS (104 e, 13,8
mml ) [in acetonitrile (27 rrL). After "addition of (Rh3P)2Pdd 2 (376 nm,
0. 54 mol) t hé-Weaction mixture is heated at 90C fdr 4 h. After cool i ng to
roomterrpera ure, Uhe reactionm mxXture 15 concentrated—Fash

chromat ography (DCM nethanol) yields 2.16 g (69% of a brownish oil.

El - VB ( )fomnq pargmples pf mmawmrs@htoxmuqurm;@em i8|C{QY arespriepdrabien- 1
-yl)-ph ester: A mxture of

(4-penty %%g%m ggﬁﬁgl\lgﬁt -yl)-phosphinic acid nethyl ester (339 ng, 1.2

mol ), |NEt 3 61118 m_ 1 3 rrrml) 1 nmhthyllodl de ((R:l? m., 1.2 nmol),
DPEphOC 4 23 (60 np\lin Sent and a (2 M\ s heated-at

b L IIU \vAw) IIH} TTT L|r1 ~ Teat—Ctor
90C f on 1§§ g#m& gTyT)r{b‘?‘pﬁywroom te nCBéPE‘E)a‘F%s t he reQE‘t | on m xture i
di stributed between water (6 nl-) and toI uene (2 X ni).  The conbi ned
organic hases are washed wi th water m.), dried over Na2SO4 and

concent H%B@’a‘c“'ﬁ SIFOMPRMBFR R G el d @m'ﬁﬁﬂ%ﬁ}?ﬁpyo‘%‘ﬂ@lpd@aﬁﬁ@nﬁg (50% of a
slightly yellow oil. WO 02/42248 PCT/EP01/13605 -22 (c) Naphthal en-

-yl - (4-pentyl oxy- napht hal en-1 -yl)-phosphinic acid: A solution of

napht halPsaparatiof 1. Synthesis elkstopepht hal en- 1 -yl ) - phosphi ni ¢ aci d net hyl

ester (44§ piSparfiorfis BRL hobdiding to example 1 and further applicable to examples: 29, 81,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 121, 122, 123, 124, 125, 128, 129,
130, 131, 132, 135, 136, 137, 138, 139, 140, 142, 143, 144, 147, 148, 149.

—
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Example 2: Synthesis of Sulfides, Sulfones and Sulfoxides

Applicable to Ex: 2, 3,4, 7,8, 9, 10, 12, 17, 18, 19.

(a) 1-lodo-4-pentyloxy-naphthalene: A solution of 1-pentyloxy-naphthalene (6.41 g, 29.9 mmol)
in acetonitrile (120 mL) is treated with N-iodosuccinimide (10.1 g, 44.9 mmol) and stirred for 6 h
at 82°C. After cooling to room temperature, the reaction mixture is distributed between 1M
KHCO; (185 mL) and toluene (2 x 185 mL). The organic phase is washed with water, dried
over Na,SO, and concentrated. Flash chromatography (cyclohexane) yielded 9.0 g (89%) of
slightly reddish crystals. EI-MS (m/z) 340 (M").
(b)1-(1-Naphthalenesulfanyl)-4-pentyloxy-naphthalene: A mixture of 1-iodo-4-pentyloxy-
naphthalene (0.68 g, 2.0 mmol), £-BuOK (0.40 g, 3.0 mmol), 1-naphthylthiol (0.48 g, 3.0 mmol),



acetonitrile (1.5 nL) is treated with trinethylsilyl iodide (0.1 nm, 0.75
nmml ) and stirred at room tenperature for 1 h. The reaction mxture is

di stri butved obe2yeen 1 M Na2CO3 (4 nlL) and toluene (4 nl)PCTBEROMBE@ phase
is acidified with HCl solution (1.5 nmL) and extracted with toluene (2 x 4
mL). The conbined extracts are dried owery Na2SO4 and concentrated. Flash
chr omat ogr aphy (DCM net hanol / NH3) yields 127 ng (83% of a col ourless foam
Exanpl e 4: Synthesis of Am nes Applicable to Ex 24, 26, 28. (a)

T odo- a-3oenael1o8 M St/ e B M) Bich Ly Bl 525G Aser
mggl )7 Joonh@tdmbm(rjtgn:ge(dﬂuré(ﬂthg re&ction mimufé is V\ihshdd with Rttt (pbﬂﬂglapg?ﬂt%gag]eﬂyl
ot oc. upr BPfe. IR A i Bl P B CHhnet Pontifec et Fbrareatpiteob o

over si |(cmormxdne/aomem¢)rmle@u 0J6Ras(30%d) rooaab@mars@wteﬂ@ycl ohexane/ et hyl
acetate) of colourless cryst

Met hyl - A& Fﬁi&fie‘ﬁhi'eng?u'é'w')p"eﬁ?'ﬁ"aﬂ/“Mh@ﬁ% e”nsfiuﬂcw 9f 1aﬂm?é3“h@'%nﬂsulfwﬁ of
Pﬁpgvf;a@peritylow Pasrﬁrfrrraésﬂt%é gh\g;ﬂtsr%rm@mrﬁ@( 7@5}3@%3( bty th@d( MA@EBA 741t9]§mt§ )

i odi de ('6"‘9%% ha Pyreagtign sixiuresiy da?m%@ lp%twe% WM( band:wm 80
room t enpeg! 'Fﬁé‘orgbhi@ prhagétg Wé‘sHéHWWﬁatbﬁ(s%E)t HLQ&JB\?& Mé%gesﬁd \‘}@ﬁc%rntr&gégm
and tol uene m) . mbi ned organi ¢ phases are dried over S
and concFé@ﬁhrC&'tr@’HatogﬁPQi’ rﬁcs@mf@meﬁgcﬁeéw) yielges Yhmgd8eTepeindlouess atyeyalqu el ded
70 t '

Aopl Tostie {onaphEMtorh Hork B nagriIENG Arolal 33 ephinsheneS i e

aci d, sd@nbiewaphthalemexd 12 mgoﬂ &mmﬂanM(ﬂUthalshnm with MﬂH‘Bﬁn(MSang ®.9
(1407 Som3f1572% b XSG it B B oigon B RE T AR e Btiod ™
t enper ?thﬂ%meamacwh(scmh)md ‘rM KHOQ (Bsnlt)rTatarganié phassds emsiddRitiriyater s mL),
neutr tirrin

prelcj)dugt Iq?'gggo 'Ite%%%d%d ‘*{O%‘??'H}ﬁl?%ﬁ @E@haVbﬁ%h%gﬁ Ph‘a%?d”eé%ewewﬂr}’&&% to
afford ni@(73%) c(f]:@[b%less‘cryslhleurl ess crystals. np 275-285 C. (b)

1- (4- Pentyl oxy- napht hal ene-1-sul fonyl)-1, 2,3, 4-tetrahydroqui noline: A

m xture of 4- pentyl oxy-napht hal ene-1-sul fonic acid, sodiumsalt (147 ny,
0. 5 molExample BCSYGthesis of PHosphific a8idektersCT/ EP0O1/ 13605 -23 treated with

t hi onyl chl orlde and stirred at roomtenperature for 30

mn. Theé'PPfiealis {9 “F’rg%clﬁ’eé%&b%rfééml ZBtreated with DIEA (86 L, 0.5 mml)

and 1, 2,(8) @-pdaiyi@iMsHphhEiIaRt i) hosphinic acid methyl ester: A solution of dry, crystalline
HsPO: (1.46 g, 21.9 mmol) in toluene/THF (1:1, 11 mL) is treated with HC(OMe)s (9.6 mL, 87.7
mmol) and stirred for 1h at 0°C and further 2 h at room temperature. The mixture is added to a
solution of 1-iodo-4-pentyloxy-naphthalene (3.65 g, 10.7 mmol) and NEt; (1.64 mL, 11.8 mmol)
in acetonitrile (27 mL). After addition of (Ph3P),PdCl, (376 mg, 0.54 mmol) the reaction mixture
is heated at 90°C for 4 h. After cooling to room temperature, the reaction mixture is
concentrated. Flash chromatography (DCM/ methanol) yields 2.16 g (69%) of a brownish oil.
EI-MS (m/z) 292 (M*).
(b) Naphthalen-1-yl-(4-pentyloxy-naphthalen-1-yl)-phosphinic acid methyl ester: A mixture of
(4-pentyloxy-naphthalen-1-yl)-phosphinic acid methyl ester (339 mg, 1.2 mmol), NEt; (0.18 mL,
1.3 mmol), 1-naphthyliodide (0.17 mL, 1.2 mmol), DPEphos (81 mg), and Pd,dba; (60 mg) in
acetonitrile (8 mL) is heated at 90°C for 3 h. After cooling to room temperature, the reaction
mixture is distributed between water (6 mL) and toluene (2 x 6 mL). The combined organic
phases are washed with water (6 mL), dried over Na,SO, and concentrated. Flash
chromatography (DCM/methanol) yields 246 mg (50%) of a slightly yellow oil.



(95 L, 0.75 mml) and stirred at roomtenperature for 18 h. The reaction
mxture is distributed between water (3 nL) and DCM (2 x 3 nL). The

or gani ¢ phaser4i288 washed with water (3 nL), dried over NaPSODEP@NH60S
concentrated. Flash chromatography (toluene) yields 79 ng (39% of a
colourless oil. Exanple 6: Synthesis of-#gndes Applicable to Ex: 79, 80,
163. (a) 4-Pentyl oxy-naphthal ene-| -carbal dehyde: A m xture of

4- hydroxy napht hal ene-1- carbal dehyde (1.72 g, 10 mml), NaCH (0.48 g, 12

50¢ 1 or IR, etaeoma BBt Ly Blib e rimie o dca Spbor af fasiies -
treat ed w-Hpenttiey-r(adbtivalon-tyt-phdspihic éél:ld5né’fhyl ebtdf ] 156ANY 0. 38Xﬁrﬁ@ﬁﬁ1l on with

hed wit t
b1 e oy eFeRB R S e P R AP L BRI im0 T e ALt e At v
2.15 (&eﬂﬁer@ﬁ;rdarowm S’hﬁ@éa(ﬁlbgmxtlufms @%trgﬁteében@bén 1M Na]lczc:o3 (4 mL) and
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o Ao b4 e A b s
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of NaCl Q2 H ter (62

and Na
m). Aft EW%WTQQT’F‘PR}’ (&CM/H@%ﬁQn@WEB)aWQJ@@Woing@%) Qfl‘ﬂacﬁﬁ'dfdﬁ%tfoam coI | ect ed
by filtration, washed with water and dried in vacuo to afford 1.92 g (95%
of browni sh crystal s. np 190-202C. (c)
( 3, 4- Di hizuampla-f:Rymbesia of Amieg 4- pent yl oxy- napht hal en- 1-yl ) - met hanone: A

m xture : t Y. ht hal ene-| -carboxylic acid (103 ng, 0.4 mol)
and DCM &plﬁgﬁf&?f? rg%%bn%{%l thionyl chloride (34.6 pL, 0.48 nmol) and

DVF (0. 2(a)1Naph&1a¢brst-y§(mq1bn@ﬂ0)éQﬁphﬂfale‘h i) éﬁgm? lt\ﬂﬁiﬁbioelzi &7a- @bl@alit e&mh On s
etra ro I ol I ne

0 & ol ?‘“ (&2299%“ Pr.;snmeh g §° Bk ey dsnankt lamvzedq 96 The

reacti onmnqumet ulﬁylﬂhd:‘sbhmb??ﬁﬁbr@ﬁ(fs\amﬂg)la% Ko, (1%5@}'1 i e8 ovegéz"mﬁém

m.). The conbi ned organic ases are washed with wat er,
and concbfgipd {40 ’PPa?é I$0c,¢rr I CaglingdRyoom israpesatexaiihe ragetiormaixtuye isifitereris my

(522, o gsagghslg oo g, EATEARrfon BHEBEH M bomol ] 380 Voghiood g

4- Pent yl (B(‘}/Bﬂ%ﬁf splowless crystalhoxy | | c aci d naphthal en-1-yl ester: A soI ution
o) o AR B eR T P RBIeAT RS n e s liR o padheiR it Yo
for 1 h. (4aventyloxenaphthatern -yiplaEsing (153 my, 0.40 mimolch DMMA@A.7 mL) is treated wuth NaH
(75%, 18 mg, 0.56 mmol) and methyl iodide (0.13 mL, 2.2 mmol) and stirred at 50°C for 18 h.
Atfter cooling to room temperature, the reaction mixture is distributed between water (4 mL) and
toluene (2 x 4 mL). The combined organic phases are dried over Na,SO, and concentrated.
Flash chromatography (cyclohexane/ethyl acetate) yielded 70 mg (48%) of a light brown foam.

Example 5: Synthesis of Sulfonamides

Applicable to Ex: 11, 13, 22, 25.

(a) 4-Pentyloxy-naphthalene-1-sulfonic acid, sodium salt: A mixture of 4-Hydroxy-naphthalene-
1-sulfonic acid (14.07 g, 40 mmol), NaOH (3.2 g, 80 mmol), n-pentylbromide (10 mL, 80 mmol)
and DMSO (200 mL) is stirred at 60°C for 2h. After cooling to room temperature the reaction
mixture is treated with water (400 mL) and neutralised with 6N HCI (15 mL). After stirring at 0°C
for 30 min the product is collected by filtration, washed with water and dried in vacuo to afford
12.6 g (100%) of colourless crystals. mp 275-285 °C.

(b) 1-(4-Pentyloxy-naphthalene-1-sulfonyl)-1,2,3,4-tetrahydroquinoline: A mixture of 4-
pentyloxy-naphthalene-1-sulfonic acid, sodium salt (147 mg, 0.5 mmol) and DCM (3 mL) is



1-naphthol (216 ng, 1.5 mmol) the m xture is refluxed for 2 h and

di stributed between 1M KHCO3 (5 nL) and DCM (2 x 5 nL). The conbi ned
organi c phasrs2as e dried over Na2SO4 and concentrated. FPE@BEP01/13605

chr omat ogr aphy (cycl ohexane/ acetone) yields 82 ng (43% of colourless
crystals. Exanple 8: Synthesis of |Imneggand Am nes Applicable to Ex: 30,
34, 42, 43, 44. (a)

Napht hal en- 1-yl -[ 1- (4- pentyl oxy- napht hal en- 1-yl ) - met hyl i dene] - am ne: A
solution of 4- nt | oxy- na hthalene | -carbal dehyde (48.5 ng, 0.2 mol

1- napht H{R24EH Wi vésCh'ﬁ"dfb M@ nmpal) m\ﬁt(rfdrﬁtrqom rpeyaiusel fakia0HMiNET ae

over Ty o bE ” 47 lor BIZRRLRES DAk foe 2 o o Ao TS M rakdc e
(cycl ohe(Qémhl @t?ﬁylhmektendsweq/aterbgm tétl’rhpe@tt(reimmedi Thel rbmﬂonrmrsﬁmf B. dls{tﬁt)ut?d
Napht hal 1- 4 = t ha =1 met amne: A solution o
ntht hal tENGE ’i//l"’ ‘e[’fg Pﬂb %ﬁ?@ﬁ? nEheeﬁrﬂf"&ﬂ@/ a??@t'waﬁh%%’]thd‘%f?féii(@@
nmy, 0. O7drisd@ver NasS@GHd cancehiatee. Fléérﬁcﬁ}oinatdérab'hyf’(fdnﬁnel) ielddE7d Aig §30%})-of 4 S
stirred aﬁ roomjtenperature for 16 h. The reaction mxture is concentrated

and di stiAWIEEHOhet ween water (2 nL) and DCM (2 ni). The organic phase is
dried over Na2SO4 and concentrated. Flash chromat ography

(cycl ohexane/ acetone% yields 14 ng (58% of a colourless oil. Exanple 9:
Synt hesiExanple;be Synt Lﬁ?fc%lbl*l@Sto Ex: 39, 40, 41.

1- Napht highgipabie Yo £3- A4 8BeT63/| oxy- napht hal en-1-yl)-urea: A solution of
4- pentyloxy napht hal ene-' 1-carboxylic acid (103 ng, 0.4 nmmol) and

1, 8- bi s((a) nétl?gntﬂﬁxmamarpﬁlemmn@a@a(o@eydm A. anixtare| )ofi nd-Tirrogynsphihalenes-1-

ol ) i EHTUE REPE GE b fnd vaCh T4 2 of A8 Sl o i Tk b 42 mmdfl o
fo:rb ItSngdan(c)dilgﬁlf)CUOth) i:eﬂtmedratﬂm’ﬁ(fbwa Afte) c@cﬂldglﬂﬁi%c(rﬁ te(mﬁerlﬁtdre rtﬁftkacﬂonr
ono0n TR Bt RER R Al el PR I Bl R Pl S eean ot Gee & s
75103 e ot i e
82, 83, @Ecergr??ecg&'y%?' izgjign (%'Oh%a"@ﬁy leldy2.19.9 (89%)%@*?f°"§88h gystalsomp 67168
102, 103,°,cl04 , 10 105, 106 107, 108, 141, 145,

(4- FI uorona ht hal en- 1 g %4 pentyl oxyngght hal en-1-yl) nethanone: A stirred
sol ut i orbbt Qntvloe%mpﬁ AlpRtheAreoXyls acid: §°|B"°"‘2°f643P$ﬂMP¥Y paphihalorr-dus DCM

(10 ) datoadetgtiech.o , 7@finol %ﬁa@trﬁémp@ B‘ﬂ:t&%av‘@%ﬂ inGBUSH P00 HLRAE trBated- 1

mol ) foll owed by a rog drous
with a solution of NaClOz 5¢, 78 mmol) and NaH.PO,"H,0 (7. 53 g, 55 mmol) in water (62
mL). After stirring at room temperature for 17 h the product is collected by filtration, washed
with water and dried in vacuo to afford 1.92 g (95%) of brownish crystals. mp 190-202°C.
(c) (3,4-Dihydro-2H-quinolin-1-yl)-(4-pentyloxy-naphthalen-1-yl)-methanone: A mixture of 4-
pentyloxy-naphthalene-1-carboxylic acid (103 mg, 0.4 mmol) and DCM (2 mL) is treated with
thionyl chloride (34.6 uL, 0.48 mmol) and DMF (0.2 mL) and stirred at 40°C for 1h. The
resulting clear solution is treated with DIEA (103 pL, 0.6 mmol), 1,2,3,4-tetrahydroquinoline (80
mg, 0.6 mmol) and DMAP (4.9 mg, 0.04 mmol). After refluxing at 42°C for 3 h the reaction
mixture is distributed between 1M KHCO; (4 mL) and DCM (2 x 4 mL). The combined organic
phases are washed with water, dried over Na,SO4 and concentrated. Flash chromatography
(cyclohexane/acetone) yields 78 mg (52%) of greenish crystals.

Example 7: Synthesis of Esters
Applicable to Ex: 27, 32, 33, 35, 36, 37, 38, 46



Once bubbling subsided, the clear solution is cooled to 4 Cin an ice bath,
and alum nium chloride (0.7 g, 5.25 mmol) is added in one portion. After
stirringved o424 or 20 min, 1- pentyl oxy-napht hal ene (0. 5BGT/gP012L36@ ol )
is added, and the reaction mxture is allowed to warmgradually to anbient
tenperature overnight. The reaction m xtyre is distributed between et hyl
acetate (50 nL) and water (250 m-) and extracted. The aqueous phase is
additionally washed with fresh ethyl acetate (2 x 50 nlL). The conbi ned

vedvo, AREER R ROER RGNS it i il " FolRatRT el
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sol ut or ﬂ)Eerft#t%@?ﬁfi ﬁ?ﬁ@&%ﬁﬁft EronsaReRLABhEN idi r?%;mﬁzr 16t Sotoufheds

reacti orerystaisure is stlrred at 0 Cfor 30 min and then aIIovved to warmto
anbi ent tenperature over 24 h. The reaction mxture is poured into water
and extracted three times with DCM The conbi ned organi c extracts are
washed dEqmplei8aSynthesis of hwihes andliAmihes aqueous HCl sol ution, water and

brine. The ,organi i ied over anhydrous SO4 and concentrated in
vacuo. %’F@?%gxp‘giégrfl‘?'&l"gy flash chr)(;mat ogrg/ghy (10%
et her / cya) Olh@pﬂﬁﬁﬁéniﬂ/lﬁ t@p@hmb@ ﬁ&ﬂitiﬁ@éh nyﬂdﬁéih¥lkfén5ﬁarﬁtne77ﬁ@ solifion of 4-

Napht hal en- 1-yI - am nonaB | en- 1- % hanone: sol ution of
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anhydrous toI uene is added to a mxture of acetate
(3. The miKrenip '}efe@pl\(ﬂld‘h(fm drigd overdNaSRaeny can@entr@@ﬁﬁ (rtash-dhweraatograp(p 6
ny, 10 di@ﬂé' o is heated at 80 C for
4 h. Upo% cool X%H%%?Laeéé?h&)%i r@fgg:%g &/gy?&nelﬁ]v&%l’y%tﬁ‘s acetate and filtered
t hr ough (b)sl\liapbthﬂiehtkyl M%Wﬂmmhm?ﬂmﬂlﬂ@wlne 26 mhdlon'lﬂimafphthaleatbyll- S

t
our 71 od s pop RS Aabfndlenttih el fideBrati Tog Mo, 02 TG ot Py Pyiine
Fisi rB e;j (lpﬁ egugto (3351:11@) in37RF (086cmBis nrrod aﬁf@&f(@érﬁﬁblﬁf@é 1f(brn%6t Eﬁ'lﬂ@é 'rel’iictlor{ c)
u nor al en na al_en
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et hanorhaééds bed @véﬂNﬂZBm) andconcentrated. Flash chromatography (cyclohexane/acetone)
yields 14 mg (58%) of a colourless oil.

Example 9: Synthesis of Ureas

Applicable to Ex: 39, 40, 41.

1-Naphthalen-1-yl-3-(4-pentyloxy-naphthalen-1-yl)-urea: A solution of 4-pentyloxy-naphthalene-
1-carboxylic acid (103 mg, 0.4 mmol) and 1,8-bis(dimethylamino)naphthalene (86 mg, 0.4
mmol) in THF (0.8 mL) is stirred at room temperature for 30 min. After addition of DPPA (86 L,
0.4 mmol) and 1-naphthylamine (229 mg, 1.6 mmol) the mixture is heated at 100°C for 6 h,
distributed between 2M HCI (8 mL) and DCM (2 x 8 mL). The combined organic phases are
washed with 1M NaxCO; and water, dried over Na,SO, and concentrated. Flash
chromatography (cyclohexane/acetone) yields 78 mg (49%) of brownish crystals.



anhydrous DMF (4 niL) under inert atnosphere is treated with NaH (60% 28.8
ng, 0.72 mol). After 20 mn N (2-chloroethyl)norpholine hydrochloride (37
ng, 0.2 wm®b)/43248 added in one portion and the reacti on nP&T/EP&/136055t i rred
at 80C for 2 h. After cooling to room tenperature, the reaction mxture is
di stributed between water and ethyl acetogt-e. The conbi ned organi c phases
are dried over anhydrous MgSO4 and concentrated in vacuo. Flash

chromat ography (cycl ohexane/ ethyl acetate) yields 29 ng (34% of the
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organlc xtr cts shed with ter, dried 04(% and t he solvent is

renoved © 09@8 SHiFR gel1SINg & RIPIRgSRRARATIS é\i/?ﬂxq rgd ap¢ cygiohexang:ethyl

fractlora@eta&s)(!atﬁyleraslei,fleiarbftrt@gw@tthciylt’:l@su#@@lsidran&@l(0/\9éé1 Ssgdkyum hydrogen carbonate
and extracted with ethyl “acetate. The organic extracts are conbi ned, dried

(MgS™) and evaporated to afford the product as the free base (12 ng, 31

2. 5 O S o RGeS/ oL oL st e,

62, 63, Applicadde tochx: G8361,664, 120, 128, 1274133, 7184. 77, 78. ( a) 8- (Napht hal ene- |

- car bom(é?Trﬁl’uBFd?ﬁé%Qﬁ%’suﬁBﬁiE g@‘ll etf]&apht%glre '—cgarrt')éneyl) napﬁ ha ‘P =yl esteru'i're%luoro-
methanesulfonic anhydride (3.1 mL, 18.43 mmol) is added slowly to a solution of (4- '
hydroxynaphthalen-1-yl)-naphthalen-1-yl methanone (5.0 g, 16.76 mmol) in pyridine (15 mL) at
0 °C under inert atmosphere. The reaction mixture is stirred at 0 °C for 30 min and then
allowed to warm to ambient temperature over 24 h. The reaction mixture is poured into water
and extracted three times with DCM. The combined organic extracts are washed sequentially
with water, dilute aqueous HCI solution, water and brine. The organic phase is dried over
anhydrous MgSO, and concentrated in vacuo. The residue is purified by flash chromatography
(10% ether/cyclohexane) to afford the desired product (5.56 g, 77%).
(b) Naphthalen-1-yl-(4-butylaminonaphthalen-1-yl) methanone: A solution of
trifluoromethanesulfonic acid 4-(naphthalene-1-carbonyl)-naphthalen-1-yl ester (308 mg, 0.716
mmol) and n-butylamine (62.8 mg, 0.859 mmol) in anhydrous toluene (3 mL) is added to a
mixture of palladium (ll) acetate (3.2 mg, 0.014 mmol), BINAP (10 mg, 0.016 mmol) and
sodium #-butoxide (96 mg, 1.002 mmol) under inert atmosphere. The mixture is heated at 80 °C

for 4 h. Upon cooling, the mixture is diluted with ethyl acetate and filtered through Celite filter



trifluoronethanesul fonic acid

8- (napht hal en-1 - car bonyl ) - 5- pent yl oxynapht hal en-2-yl ester (1.0 g, 2.09
mrol ), ziweopy2ms de (0.294 g, 2.51 nmol) and Pd(PPh3)4 (OraPEPMg36@. 1 mol ,
5 nml% in anhydrous DVF (10 nlL) is heated under an argon atnosphere at 90
2C for 3 h. The mxture is cooled to regmtenperature, diluted wth water
and extracted three tines with ethyl acetate, having filtered off

i nsol ubl e materi al through CeI ite filter ai d The conbi ned organi c extracts
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roomte and stirred .for a further 4 h. The mxture is quenched
wth Wa{;%r fargﬁ%‘%é% Istg&tlngdn?tﬁ%'e times into ethyl acetate. The conbi ned
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refl uxed for h. The solvent is renoved under reduced pressure an
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(e) [7-(4-Methylpiperazin-1-yl)-4-pentyloxynaphthalen-1-yl] naphthalen-1-yl methanone: A
stirred mixture of trifluoromethanesulfonic  acid 8-(naphthalen-1-carbonyl)-5-
pentyloxynaphthalen-2-yl ester (40 mg, 0.084 mmol), N-methylpiperazine (20 mg, 0.2 mmol),
cesium carbonate (38 mg, 0.12 mmol), palladium (ll) acetate (2 mg, 10mol%), and BINAP (8
mg, 15mol%) in anhydrous dioxane (0.5 mL) is heated at 80 °C under an argon atmosphere for
30 h. The mixture is cooled to room temperature, diluted with water and extracted with ethyl
acetate three times. The combined organic extracts are washed with water, dried (MgSO,) and
the solvent is removed under reduced pressure. The residue is purified by HPLC. Al fractions
containing product are basified with sodium hydrogen carbonate and extracted with ethyl
acetate. The organic extracts are combined, dried (MgSO,) and evaporated to afford the
product as the free base (12 mg, 31%).



cycl ohexane: ethyl acetate 19:1) to afford the desired product (3.67 g,
82% . (e) Diallyl-(8-pentyloxynaphthal en-2-yl)amne: To a stirred solution
of n-pentve®02/42@8 18 g, 2.1 mmol) and tri phenyl phosphi ne POT/EB0IgL3665. 1 Mol )
i n anhydrous THE (10 m-) is added a solution of

7-di al Iyl am nonapht hal en-1 -ol (0.5 g, -27 nmmol ) and DIAD (0.45 ., 2.1
nmml) in anhydrous THE (10 nlL). After overnight stirring, the mxture is
diluted with brine and extracted three tinmes with ethyl acetate. The

combi Nec Qe 12: SyhitasisorEihs Ea%.%}fl %&gﬁé‘% dried (MSO4) and

evaporated to drynéss. The res e 'S chr omat ography on silica
gel (i n‘i‘mllaableltmsmm;ﬁdj @héi&’aﬁé 55, |56a57 eaauéatsz;m 65 86262, 68, I6g] 76,cef, Fue
98: 2) t the desired product (0.28 g, 43%. (f)
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desired rodu | soneri c 6-pentyl oxynap thal en-1 -ol (6 , 43%

navi ng. TRPSESIaNesBe By A OHEASI R ey i HoigPsthexane) fo afford the desisd

1, 6- bi sptguriat Iscmy rm%)t hal ene. (h) Acetic acid 5-pentyl oxynapht hal en- 2-yl
ester: p 4 d n of 5-pentyl oxynapht hal en-2- oi/

6- pent yl(@j%)ﬂ%ﬁ%‘h%?faéfmpgiﬁ 2.1 0-2glyndesa-24 E9dpiraem4 wiamineod siitreyl splatiomef
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sol ution of acet chl ori de .

war ni ngap yq’@kﬂb‘iﬁ'-'tf@hﬁ@rfak-ljﬁ iregied vith a solutprs of rn-wthl!lthtmlnrfmanewf% mL, 57.6
mmol; 1.6 M solution) at =70 °C under an argon atmosphere. After 1 h, the mixture is allowed
to warm to room temperature and stirred for a further 4 h. The mixture is quenched with water
and extracted three times into ethyl acetate. The combined organic extracts are washed with
brine, dried (MgSOQ,) and the solvent removed under reduced pressure. The residue is purified
by chromatography on silica gel (initial eluent cyclohexane, final eluent cyclohexane:ethyl
acetate 19:1) to afford the desired product (5.4 g, 39%).
(@) 7-Diallylaminonaphthalen-1-ol: A stirred solution of diallyl-(11-
oxatricyclo[6.2.1.0_2,7]undeca-2,4,6,9-tetraen-4-yl)amine (4.48 g, 18.74 mmol) in methanol (45
mL) and concentrated hydrochloric acid (4.5 mL) is refluxed for 5 h. The solvent is removed
under reduced pressure and the residue is diluted with water, neutralized with solid sodium
hydrogen carbonate and extracted three times with ethyl acetate. The combined extracts are

washed with brine, dried (MgS0O,) and the solvent removed under reduced pressure. The



WO 02/ 42248 PCT/ EPO1/ 13605 -29 m xture is washed with brine, dried (MgSH)
and the solvent renoved under reduced pressure. The residue is purified by
chromat ogv@phy22e% silica gel (1.5%ethyl acetate in cycl ohervapa)y136@ afford
the desired product (4.56 g, 56% and the isonmeric acetic acid

6- pentyl oxynaphthalen-1 - yl ester (1.Qog. 13%9. (i) Acetic acid

8- (napht hal ene-1 -carbonyl)-5-pentyl oxynapht hal en-2-yl ester: To a stirred
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acetate to afford t he desired ?roduct 3.7 g, as a
sol i d. [SUHA|Wndes nitggen,avergigh ]étiey|mlnétee|l~°owayhed<emthne@tura¢@cp|spdum sydrogen
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Toasolutlono -1 odo- pentyl oxy- al ene (
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mnutes. After stirrin asol
- car boniget (initial @huemt p@lof[exaﬁel, fimabéluent cyclohexane ethyl acetate 98:2) to afford the desired

product (0.32 g, 75%).

(9) 5-Pentyloxynaphthalen-2-ol: A stirred mixture of naphthalene-1,6-diol (10.0 g, 62.5 mmol),
1-bromopentane (7.75 mL, 62.5 mmol) and sodium hydroxide (2.5 g, 62.5 mmol) in DMSO (100
mL) is heated at 100 °C for 6 h. After cooling to room temperature, the mixture is diluted with
water and extracted three times into ethyl acetate. The combined extracts are washed several
times with water, dried (MgSO.) and the solvent removed under reduced pressure. The residue
is purified by chromatography on silica gel (initial eluent cyclohexane:ethyl acetate 97:3; final
eluent cyclohexane:ethyl acetate 90:10) to afford an inseparable mixture of the desired product
and the isomeric 6-pentyloxynaphthalen-1-ol (6.18 g, 43%) having first eluted off the doubly-
alkylated product, 1,6-bis-(pentyloxy)naphthalene.

(h) Acetic acid 5-pentyloxynaphthalen-2-yl ester: A stirred solution of 5-pentyloxynaphthalen-2-
ol/ 6-pentyloxynaphthalen-1-ol (6.18 g, 26.8 mmol) in DCM (100 mL) in the presence of NEts
(4.4 mL, 31.6 mmol) is treated dropwise at 0 °C with a solution of acetyl chloride (2.24 mL, 31.5
mmol) in DCM (30 mL). After warming to room temperature and stirring for 3 h, the reaction



in THE (2 nL) is added, dropw se, by syringe to give a deep red sol ution.
The reaction mxture is withdrawn fromthe cold bath and all owed to warm
to room tveopBstsire over 3 h. A vivid blue WO 02/ 42248 PCFCERBW/1B8E05 - 30
solution resulted. Dilute sulfuric acid (2.5 nL, 10%v/v) is then added and
the mxture is stirred for 45 mn at r@omtenperature. The reaction

m xture is then diluted with ethyl acetate and the solution is washed with
sat urat ed aqueous sodi um hydrogen carbonate until basic (| ndi cat or paper),
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with acetic acid and extracted three times into ethyl acetate. The combined extracts are

washed with water, dried (MgSO.) and the solvent removed under reduced pressure. The
residue is recrystallized from ethyl acetate to afford the desired product (3.7 g, 64%) as a
bright yellow solid.

Example 13: Synthesis of Aryl-Heteroaryl Ketones

Applicable to Ex: 45, 92, 93.

(a) Isoquinolin-1-yl-(4-pentyloxynaphthalen-1-yl) methanone: To a solution of 1-iodo-4-
pentyloxy-naphthalene (419 mg, 1.232 mmol) in THF (8 mL) at —78 °C (acetone/dry ice bath) is
added dropwise, n-BuLi (0.99 mL, 2.5 M in hexanes). A yellow precipitate appears after a few
minutes. After stirring for 30 min, a solution of isoquinoline-1-carbonitrile (210 mg, 1.364 mmol)
in THF (2 mL) is added, dropwise, by syringe to give a deep red solution. The reaction mixture
is withdrawn from the cold bath and allowed to warm to room temperature over 3 h. A vivid blue



chromat ographed on silica gel (cyclohexane/ethyl acetate 5/1) to provide
the title conpound as a green oil (52 ngy, 32% . Exanple 14: Synthesis of
Benzi m davobym2g¢8 Benzi m dazol es and Benzotri azol es Appl PCEBP@/13605EX: 150,
151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162. WO 02/ 42248
PCT/ EPO1/ 13605 -31 (a) N-(2-Pentyl oxy-@enyl)-acetam de: 2-Acetam dophenol
(59, 33.09mmmol ) is dissolved in dry DM (35nL) at room tenperature.. Cesium
carbonate (17.25g, 52.53mmol) is added, followed by 1-bronopentane
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conbi necp%tfltted with a gas |nle¥ and septum is added 8- hydroxyqumolme tnfluoromethansulfonate
(122.8 mg, 0.442 mmol), 4-pentyloxy-1-naphthalene boronic acid (124.5 mg, 0.482 mmol),
anhydrous potassium carbonate (199.7 mg, 1.447 mmol) PdCl.dppf.CHCl, complex (10.5 mg,
0.0128 mmol, Avocado) and sodium iodide (150 mg). The reaction flask is evacuated (house
vacuum) and flushed with carbon monoxide from a balloon (3 cycles). Anisole 3 mL is added
by syringe and the stirred orange reaction mixture is placed in a preheated oil bath at 80 °C.
Atfter 3 h, additional anisole (1 mL) is added and the reaction mixture is left to stir at 80 °C
overnight. The reaction mixture, which becomes black, is allowed to cool to room temperature
and diluted with ethyl acetate and water. The organic layer is washed with brine (x2), dried over
anhydrous Na,SO,, and concentrated on a rotary evaporator. The crude material is

chromatographed on silica gel (cyclohexane/ethyl acetate 5/1) to provide the title compound as
a green oil (52 mg, 32%).

Example 14: Synthesis of Benzimidazolones, Benzimidazoles and Benzotriazoles
Applicable to Ex: 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162.



washed with saturated brine, dried (MySH), filtered and concentrated under
reduced pressure to give the crude product as a non-viscous brown oil.
This is puoot/iaxds on silica gel using Biotage (90g col uimpPCEEH01/13605

cycl ohexane: ethyl acetate (4:1) as eluant to give pure product (0.97g, 61
% . (d) 3-[5-(Naphthal ene-1 -carbonyl).-g4--pentyl oxy-phenyl]-1 -nethoxyurea:
Di-tert-butyldicarbonate (1.833g, 8.4mml) is dissolved in dry DCM (20ni)
at room tenperature and DVAP (0.733g, 6mml) is added. The reaction
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extracted with (3x1Q0nmL) and the _DCM extracts are conbi ned he
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chromat ogr aphed on silica gel using Biotage cartr|
cycl ohexXditfier&xdg ofslighty Enpuie material is| m‘@btan@eg htlaeuﬁmqsetty parefo bewsed in

(0. 34q, ge@,f’ e dd\apht hal ene- 1
-car bonyslu)5 7- QE{%IC@?(y-l 3-di hydr o- benzoi m dazol -2-one trifluoroacetate: 1-

(c) (3-Am|no -4-pentyloxy-phenyl)-naphthalen-1-yl-methanone: N-[5-(Naphthalene-1-carbonyl)-
2-pentyloxy-phenyl]-acetamide (1.78g, 4.75mmol) is dissolved in methanol (20mL) at room
temperature. Aqueous hydrochloric acid (10M, 20mL) is added and the mixture is heated at
reflux for 1h. The reaction mixture is evaporated to dryness under reduced pressure,
partitioned between saturated aqueous sodium bicarbonate and ethyl acetate and extracted
with further portions of ethyl acetate (3x100mL). The ethyl acetate extracts are combined,
washed with saturated brine, dried (MgSOQ,), filtered and concentrated under reduced pressure
to give the crude product as a non-viscous brown oil. This is purified on silica gel using Biotage
(90g column) and cyclohexane:ethyl acetate (4:1) as eluant to give pure product (0.97g, 61%).
(d) 3-[5-(Naphthalene-1-carbonyl)-2-pentyloxy-phenyl]-1-methoxyurea: Di-tert-butyldicarbonate
(1.833g, 8.4mmol) is dissolved in dry DCM (20mL) at room temperature and DMAP (0.733g,
6mmol) is added. The reaction mixture is stirred at room temperature for 5 minutes before a
solution of (3-amino-4-pentyloxy-phenyl)-naphthalen-1-yl-methanone (2.0g, 6mmol) in dry DCM



Met hoxy- 7- (napht hal ene- 1- car bonyl ) - 4- pent yl oxy- 1, 3-di hydr o- benzoi m dazol - 2-
one (800ny, 1.98mmmwl) is dissolved in glacial acetic acid (101) and zinc
powder (3wQ8y422#®. 22nmmol) is added. The m xture is heat eBCHEP&HOIB@5and

soni cated for 2h, cooled to roomtenperature and filtered through a pad of
Celite filter aid. The Celite pad is was3®ed with ethyl acetate and then
the volatiles are renpoved under reduced pressure to give the product as an
orange oil. Purification by chromatography on silica gel using Biotage
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The m xture is .Co omtf erature and allowed to stand fo
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give the crude product as a brown oil. This is chromatographed on silica gel using Biotage (40g
cartridge) and cyclohexane:ethyl acetate (3:1) as eluant to give the expected product (0.34g,
53%).

(f) 4-(Naphthalene-1-carbonyl)-7-pentyloxy-1 ,3-dihydro-benzoimidazol-z-one trifluoroacetate: 1-
Methoxy-7-(naphthalene-1-carbonyl)-4-pentyloxy-1,3-dihydro-benzoimidazol-2-one (800mg,
1.98mmol) is dissolved in glacial acetic acid (10mL) and zinc powder (5.18g, 79.22mmol) is
added. The mixture is heated at 50°C and sonicated for 2h, cooled to room temperature and
filtered through a pad of Celite filter aid. The Celite pad is washed with ethyl acetate and then
the volatiles are removed under reduced preésure to give the product as an orange oil.
Purification by chromatography on silica gel using Biotage (40g cartridge) and DCM:methanol
(20:1) as eluant gave the desired product (0.67g, 90%).

(9) (2-Chloro-7-pentyloxy-3H-benzoimidazol-4-yl)-naphthalen-1-yl-methanone: 4- (Naphthalene-

1-carbonyl)-7-pentyloxy-1,3-dihydro-benzoimidazol-2-one (500mg, 1.34mmol) is dissolved in

phosphorus oxychloride (10mL) and refluxed (oil bath temperature 105°C) for 30 minutes. The
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brine ($d%)), dried (MySO4), filtered and concentrated under reduced

Pressur gt Q-(SatEtyldMinGsH4tRrdy PAYRY)-acetamide (CAS Reg, No. 116345-46-1): Acstic acid
2,3-bis-acetylamino-phenyl ester (3.99g, 15.96mmol) is dissolved in dry methanol (50mL)
under nitrogen atmosphere. A solution of sodium methoxide (from sodium metal (0.404q,
17.56mmol) in dry methanol (10mL)) is added and the mixture is stirred at room temperature
for 16h. The solvent is removed under reduced pressure and water is added to the residue,
which is then acidified to pH1 with 1M hydrochloric acid. The aqueous layer is concentrated
under reduced pressure to precipitate the product which is recovered by filtration and dried
under vacuum to give a white solid (1.96g, 59%).

()  N-(2-Acetylamino-6-pentyloxy-phenyl)-acetamide: N-(2-Acetylamino-6-hydroxy-phenyl)-
acetamide (1.46g, 7.02mmol) is dissolved in dry DMF (50mL) at room temperature. Cesium
carbonate (2.97g, 9.13mmol) and 1-bromopentane (1.04mL, 8.42mmol) are added and the
mixture is heated at 60°C for 20h and then stirred at room temperature for 4 days. Water
(800mL) is added and the solution is extracted with DCM (4x100mL). The DCM extracts are
combined, washed with saturated brine (50mL), dried (MgSOQ,), filtered and concentrated under




Purification by chronatography on silica gel (Biotage, 40g cartridge) using
cycl ohexane: ethyl acetate (3:1) as eluant gave the title conpound (35.5ng,
429 . (0)WO 02/42248 PCT/EP01/13605
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N- ( 2- hy @cglaje HlatSr%wé AL ¥f@ctékemung (3yEmg, 42%).
(0) (2-Methyl-7-pentyloxy-3H-benzoimidazol-4-yl)-naphthalen-1-yl-methanone: 7-lodo-2-methyl-
4-pentyloxy-1H-benzoimidazole (35mg, 0.102mmol), anhydrous potassium carbonate (42mg,
0.306mmol), 1-naphthaleneboronic acid (19mg, 0.112mmol), and PdCl,dppf * CH,Cl, (3mg,
0.003mmol) are mixed in anhydrous anisole (5mL) and placed under an atmosphere of carbon
monoxide. The mixture is heated at 80°C for 20h, cooled to room temperature and diluted with
water (10mL). The mixture is extracted with DCM (2x10mL) and ethyl acetate (3x10mL) and
the organic exiracts are combined, washed with saturated brine (50mL), dried (MgSO,), filtered
and concentrated under reduced pressure to give the crude product. This is purified by
preparative reverse phase hplc (Dynamax 300A C18 column; 20% acetonitrile in water (+0.1%
trifluoroacetic acid) to 100% acetonitrile over 30 minutes) to give 12.7mg of the desired
product. ,
(p) N-[2-(Acetyloxy)-6-nitrophenyl}-acetamide (CAS Reg. No. 69194-51-0): 2-Amino-3-
nitrophenol (3g, 19.46mmol) is dissolved in acetic anhydride (20mL) and the mixture heated at
50°C for 16h. After cooling to room temperature, water (400mL) is added and the mixture is



19.39mml ) is dissolved in dry DVF (25nmL). Cesium carbonate (8.83g, 27.1
mmol ) and 1- bronopentane (23.26mmpl) are added and the mxture is stirred
at 80C favo@ns2246ter cooling to roomtenperature water (BODER)1/i3s05added
and the mxture is extracted with ethyl acetate (3x100nL). The ethyl
acetate extracts are conbi ned, washed w3sh saturated brine (50nm), dried
(MySO4), filtered and concentrated under reduced pressure to give the crude
product. This is recrystallised fromethyl acetate/n-hexane at 49C to give
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This is recrystallised from ethyl acetate/n-hexane at 4°C to give the title compound (1.74q,

34%). The mother liquor is concentrated under reduced pressure to give further crude product
which is purified by chromatography on silica gel (Biotage, 40g cartridge) using DCM:methanol
(50:1) as eluant. This gives a further 0.79g (15%) of the title compound and 0.31g (7%) of the
de-acetylated product, 2-nitro-6-pentyloxy-phenylamine.

(s) 2-Nitro-6-pentyloxy-phenylamine: N-(2-Nitro-6-pentyloxy-phenyl)-acetamide (1 749,
6.53mmol) is dissolved in methanol (50mL) and 10M hydrochioric acid (25mL) is added. The
mixture is heated at reflux for 4h, cooled to room temperature and the methanol removed
under reduced pressure. The residue is adjusted to pH12 using 5M aqueous sodium hydroxide
and extracted with ethyl acetate (3x100mL). The ethyl acetate extracts are combined, washed
with saturated brine (50mL), dried (MgSOQ,), filtered and concentrated under reduced pressure
to give the pure product (1.46g, 100%).

(t) 3-Pentyloxy-benzene-1,2-diamine: 2-Nitro-6-pentyloxy-phenylamine (1.46g, 6.52mmol) is
dissolved in ethyl acetate (20mL) and the flask is purged with nitrogen. 10% Palladium on



(v) 4-1odo-7-pentyloxy-1 H benzoi m dazol e: 7-Pentyl oxy-1 H benzoi m dazol e
(100ny, 0.49mvl) is dissolved in acetic acid-water-sulfuric acid

(100: 20: yobmik4sand periodic acid hydrate (22ng, 0.098mMmPC)/EPE/B6Eed,
foll owed by iodine (50ng, 0.196mmol). The reaction mxture is stirred at
roomtenperature for 4h and at 802C for-366h. After cooling to room
tenperature, 10% aqueous sodiumthiosulfate (100nL) is added and the

m xture is extracted with ethyl acetate (3x25nL). The ethyl acetate
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The X(\thlbtroﬁ '\/\iq eated at 802C for 18h, cooled to roomtenperature and
diluted (10m.). The mxture is extracted with DCM (2x1 Onl) and
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dried ( mgmmdagzplet(%@g, gﬁg7mmbeanhy§f@@ petassium carbonate (82mg, 0.591mmol), 1-
naphthaleneboronic acid (37mg, 0.217mmol), and PdCl.dppf * CH.Cl, (9mg, 0.011mmol) are
mixed in anhydrous anisole (5mL) and placed under an atmosphere of carbon monoxide. The
mixture is heated at 80°C for 18h, cooled to room temperature and diluted with water (10mL).
The mixture is extracted with DCM (2x10mL) and ethyl acetate (3x10mL) and the organic
extracts are combined, washed with saturated brine (50mL), dried (MgSQ.), filtered and
concentrated under reduced pressure to give the crude product. This is purified by
chromatography on silica gel (Biotage, 40g cartridge) using cyclohexane:ethyl acetate (3:1) as
eluant to give the title compound (15mg, 21%).
(x) 7-Pentyloxy-1H-benzotriazole: 3-Pentyloxy-benzene-1,2-diamine (100mg, 0.516mmol) is
dissolved in glacial acetic acid (5mL) and water (5mL). The reaction mixture is cooled to 0°C
and a cold solution of sodium nitrite (39mg, 0.568mmol) in water (5mL) is added in one portion.
The reaction mixture is allowed to warm slowly to room temperature overnight, diluted with



reduced pressure to give the crude product. This is purified by _
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(z)  Naphthalen-1-yl-(7-pentyloxy-3H-benzotriazol-4-yl)-methanone: 4-lodo-7-pentyloxy-1H-
benzotriazole (67mg, 0.202mmol), anhydrous potassium carbonate (84mg, 0.607mmol), 1-
naphthaleneboronic acid (38mg, 0.223mmol), and PdCl.dppf * CH,Cl, (17mg, 0.02mmol) are
mixed in anhydrous anisole (5mL) and placed under an atmosphere of carbon monoxide. The
mixture is heated at 80°C for 20h, cooled to room temperature and diluted with water (20mL).
The mixture is extracted with DCM (2x10mL) and ethyl acetate (3x10mL) and the organic
extracts are combined, washed with saturated brine (50mL), dried (MgSO.), filtered and
concentrated under reduced pressure to give the crude product. This is purified by
chromatography on silica gel (Biotage, 40g cartridge) using cyclohexane:ethyl acetate (4:1) as
eluant to give the title compound (44mg, 61%).

CHARACTERISING DATA

Compounds of the above tables are found to exhibit the following melting point data, HPLC
retention data [min] and/or ion mass:

Ex. melting lon mass (ion) Ex. RT*[min] | lon mass (ion)
point [°C]
2 118-119 372 M+ | 45 6.9,C 398 [M+H]}+
88-91 388 M+ | 47 34,C 451.2 [M+Na]+




14 384 Mr 58 7.2, A 499.3
[MNa] + 60 5.1, A 467.3 [
18 70- 71 veQ92/jdtk] + 62 6.
A 412.2 [MeH + 20 407 M+ 64
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1
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413 1 (Mt J0 T 74 5. 0, ROIGL[ B[ iy | BB 1ho 111 3667 HTHS| 8 0, o
470. 4 [MrHT + 32 388 MF|76 10488 [McHADPad MWFHI + [ 8%, €74 NF 77555 v+ 9- 4
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87 8. 4, E 3842 MEhinks 396 [M+HJ* | 53 94.C 427.2 [M+HIT

10 207-210 412 [M+HJ+ | 54 9.3,C 385.1 [M+H[+

11 78-80 410 [M+H]+ | 55 7.2, A 457.2 [M+H]+

12 378 [M-H}- | 56 9.1,C 443.2 [M+H]}+

13 454 [M-H}- | 57 5.6, A 384.1 [M+H]+

14 384 M+ | 58 7.2, A 499.3 [M+H[+

15 400 M+ | 59 8.8 A 481.3 [M+HJ+

16 442 M+Nal+ | 60 5.1, A 467.3 [M+H]+

17 58-63 382 [M-H]- | 61 51,A 453.3 [M+H[+

18 70-71 399 [M+H}+ | 62 6.1, A 384.1 [M+H]+

19 107-108 437 [M+NaJ+ | 63 6.7, A 412.2 [M+H]+

20 407 M+ | 64 7.1,A 412.2 [M+H]+

21 405 M+ | 65 7.4, A 394.1 [M+HJ+

22 439 M+ | 66 66,A 437.3 [M+HJ+

23 494 [M+H]+ | 67 74, A 399 [M+H]+

24 355 M+ | 68 6.8, A 451.3 [M+H]+

25 127-130 418 [M-H}- | 69 7.4, A 451.3 [M+H]+

26 369 M+ | 70 76,A 412.3 [M+H]+

27 95-100 383 [M-HJ- | 71 8.4, A 413.3 [M+H}+

28 335 M+ | 72 10.0,C 427.3 [M+H]+

29 370 M+ | 73 8.7,C 413.1 [M+H]J+

30 367 M+ | 74 89,A 451.3 [M+H]+

31 106-111 366 M+ | 75 8.0,C 470.4 [M+H]+

32 388 M+ | 76 10.3,C 445 [M+H}+

33 374 M+ | 77 6.9, A; 9.4, 403 [M+H]+

C
34 369 M+ | 78 76,A 450 [M-H]-
35 426 M+ | 79 389 M+
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7.8, 38733 [IVH-I] ¥ C WD|027 422483981 FEYT7 136059140 107 6. gz d[md]| 385
[ MtH] + 1142 A 367 2 [MeHl + C 1010 ¢ 108/ 7.5, A 6.8 427 [ MiHl+ 143
7.3, A @67 2 [I\/H—I]+ C|10. 0799¢2MONpl5| 84 A 411 T A44 o 5, CHIRBMHIF H) +
110 9. § 27~ 354 W 145 972, C 3RmariMrEt+tTir97 5 B34+ ik 8.7, A
10 5 far s AT B T, KLY TER

42 405 M+ | 86 7.6, A 414.2 [M+HJ+

43 377 M+ | 87 84,C 384.2 [M+H]+

44 361 M+ | 88 8.0,C 370.3 [M+HJ+

45 398 [M+H]+ | 89 8.7,C 370.4 [M+H]}+

46 55-60 389 M+ | 90 9.8,C 370.3 [M+H]+

47 451.2 [M+Nal+ | 91 71, A 4122 [M+HJ+

92 6.5, A 370.0 [M+HJ+

Ex. RT*[min] | lon mass (ion) Ex. RT* [min] | lon mass (ion)

93 9.1,C 370.2 [M+H]+ | 128 74,B 357 [M+HJ+

04 7.8, A 386 M+ | 129 7.8,B 385.4 [M+H+

95 75, A 393 M+ | 130 7.4,B 371.4 [M+HJ+

96 6.7, A; 9.2, 436 [M+HJ+ | 131 8.4, A 383 [M+HJ+

c

97 9.0,C 437 [M+HJ+ | 132 8.7, A 397 [M+HJ+

98 7.1, A 455 [M+H]+ | 133 9.8, B 368.4 [M+H]+

99 11.9,C 455 [M+H]+ | 134 8.0, A 382.3 [M+H[+

100 72,C 498 [M+H}+ | 135 371.2 [M+H}+

101 6.7, A 462.2 [M+HI+ | 136 8.4,C 371.3 [M+H[+

102 6.7, A 462.3 [M+HJ+ | 137 6.7,A 395.2 [M+HJ+

103 7.3, A; 435 [M+H]+ | 138 7.0,A 409.1 [M+HJ+

10.1,C
104 6.9,C 435 [M+HJ+ | 139 7.5, A 4231 [M+HJ+
105 6.8, A M3 [M+H+ | 140 8.0, A; 383.2 [M+H]+
10.8,C
106 6.3, A 412 [M+H+ | 141 7.2,A; 7.8, 382.3 [M+HJ+
C




112 5.9, B 410.3 [M+H + 147 9.1, ¢ 305.2 [M+H + 113 9.5, B 432 MW 148 4.5,
C 362.3 [MH + 114 9.4, B 40 3 2 [MtH + 149 5.9, B 307 [MtH + 115 9.5, B
448.2 [ MWD #2/48@8 5.3, A, 5.9, 373.2 [MH + C 116 7.1, B BABEPMASpos 151
5.8, A 5.8, 359.3 [MtH+ C 117 6.7, B 418 [ MtH + 152 6.1, A, 8.0, 360.3
[MtH + C 118 5.7, B 426 [MrH + 153 7. G,40A, 8.0, 407.2 [MtH+ C 119 9.6, B
154 6.8, A 7.3, 375.2 [MH + C 120 9.3, B 354.3 [ MtH] + 155 6.3, A, 7.1,
1 I L et LS U 0 Sl e Lo
g %,225 A [l %grﬁs%“ i 355@’””1’8 182" MBS0 +veoN 7942 IR | A 446
[ MtH] + 15 4.8, CA; 5. 31, 45? 4 [M+H]+ C 125 6. 11040%0424 2 [AM+I:|]: 1&:)9n 4, A
CMe IO 5 B3 Ha248 T EpGa] L5e0s| T2 17 73‘7”% = des (R LE 7.6,
A, 7.6, 4053 H+ C| 163 4.6, A, .9451.5
109 5.5, A 411 M+ | 144 9.5, C 305.2 [M+H]+
110 9.6, A 354 M+ | 145 9.2,C 351.3 [M+H]+
111 9.1,B 341 [M+H)+ | 146 8.7, A 365.4 [M+H]+
112 5.9, B 410.3 [M+H]+ | 147 9.1,C 305.2 [M+H]+
113 9.5,B 432 M+ | 148 45,C 362.3 [M+H]+
114 9.4,B 403.2 [M+H]+ | 149 5.9, B 307 [M+H]+
115 9.5,B 448.2 [M+H}+ | 150 5.3, A; 5.9, 373.2 [M+H)+
Cc
116 71,B 446 [M+H]J+ | 151 5.8, A; 5.8, 359.3 [M+H}+-
C
117 6.7,B 418 [M+H}+ | 152 6.1, A; 8.0, 360.3 [M+H]+
Cc
118 57,B 426 [M+H]J+ | 153 7.6, A; 8.0, 407.2 [M+H]+
o]
119 9.6,B 154 6.8, A; 7.3, 375.2 [M+H]+
C
120 9.3,B 354.3 [M+H]+ | 155 6.3,A; 7.1, | 482.3 [M+H+H20)+
Cc
121 9.5, B 427.2 [M+H]+ | 156 [7.9,A87, 470.6 [M+H]+
C
122 9.2,B 413.1 [M+H}+ | 157 3.2, A; 3.6, 547.3
Cc [M+H+H20+MeCN
H
123 72,B 418 [M+H}+ | 158 7.9,A; 8.8, 489.3
C [M+H+H20+MeCN
]+
124 10.6, A 446 [M+H]+ | 159 4.8, A; 5.3, 457.4 [M+H]+
C
125 6.1, A 424.2 [M+H}+ | 160 54, A;5.9, 436.3
C [M+H+H20]+
126 6.5, A 467 [M+H}+ | 161 5.2, A; 5.8, 480.2
C [M+H+H20}+




C *HPLC conditions A: Kingsorb 3 mcron C18 colum, 30 x 4.6 nm G adient
elution 10 to 100 % acetonitrile in water (+ 0.1 %trifluoroacetic acid)
over 10 mwo02/HRUC conditions B: Kingsorb 3.5 micron Cl8 cPCT/ER)/BE0X 4.6
mm G adient elution 10 to 100 % acetonitrile in water (+ 0.1 %
trifluoroacetic acid) over 10 mn. HPLE4g¢enditions C. Kingsorb 3 mcron C18
colum, 30 x 4.6 nm G adient elution 10 to 100 % acetonitrile in water (+
0.1 %trifluoroacetic acid) over 12 mn. WD 02/42248 PCT/ EPO1/ 13605 -42-

Cainsjqd5 AT md—of —formgsani R vest 22— R whes et O -,
"5(0 2] 72750 PRI P() (OB T B Ber) - L on o) O TRy Rk -
C(O-,|-C(O 0| -NH(O}f, -CHOH)-, -|ICH=EN-, -QHECH, - CH2NH or - C(=NH) -:
R is aryl or heteroary|; RZ Ts hydrogmy ORF [OfgNMRBIP;| RF 151 S5 kyl or
C2- C8allkenyl ; R5 and R6| i ndependently] are hydrjogen, Cl-C8al kyl or

C(O CliC8al kyl} and R3|is hydrogen, [cyano, hqgtleroaryl, heterocycl oal kyl,
C(O R7, OR8 or NRIRIO; R7 1S5 OH CI-CAatkoxy, N2, NHCH2ZC(OOHot yl; R8

is hydr(égen, Cl- C8al kyl, C(O) Cl-C4alkyl or C(O-aryl; and R9 and R10

i ndependeit® 9om1t@nafd?£mge¢rp 3muiciop £ 118yoolumn, B2 x @4amikne Gyddienhelutiort ToI00Wh s 0
that wh d8 P q nor R2is Hand R3 is 4-
nmet hoxy(,gt I#I'I;k 'Hg{aﬁgf 6’? Aﬁ'ﬁﬁ‘?ﬁ?&ﬁ%ﬁﬂ%ﬂ?ﬁgﬁy 1 -naphtyl; in free base
or aci dH&Uei conditionsaB:tKiigsorh 3.2 migkor 6P cdincinod0 x4.8inmm,1Graldientslutior 10 te PO@Ys |

R1= nap o = - = -H 3. A process for the

pr oduct ?%%X@%nlegﬁgvg%%ﬁgd@rﬁl%ﬁ%qg a&é{)ﬁ\éeéggm@ to claim1, conprising the
st eps oHPLE)conditirs CiKimgsonPmitnsh 018 Eairnmyl 30 X 4.6 Rim,RIrddiehtl dutionherei®o $BL i s
as defi Hestortiile in w%ke?'(fb.ll %?nqwg%gcéﬁ% abi%_ibvér‘?lz_' ’miﬁ.I a8



bi s(di met hyl am no) napht hal ene-, -COOH, -NH2, -H, -carbonitrile,
-Otrifluoronethansul fonyl, -C(OC, with a conpound of forrmula Il WO

02/ 42248 WAC/ER@4./ 13605 -43- -Y R2 14 )9;4 wherein R2 anBCRBP@IrB6&s
defined as inclaiml1, Yis -0-, -S(020-, -P(O(OCH3)-, a single bond,
-C(O00, -CO-, -B(OH)2, and R14 is e.-gi2-hydrogen, -1, -d, thus obtaining
a conpound of fornmulala ~3 R7--X R (la) / R2 wherein R, R2 and R3 are
as defined as in claiml, and X is -CO, -S-, -P(O(OCH3)-, -NH, -
S(O)2-($5@ﬁsnabl e via process (a) when binding partner at Rl =N,

-S(O 2N C(OO, -CH=N- , -CH(OH)-, -NHC(ONH, -C(=NH)-; or (b)
converting a conpound of formula la |nto a conpound of forrrula b ~ 3 R

RL. X' / erein RL, R2 and R3 are as defined as in claim1,
and X" |1s%@&pdun§% ?czm%o tainable via process (b) when binding partner
at R O, -N(CH3)-, -P(OOCH, -CH2M -CH=CH, and recovering the so

obt ai ned conpound of formula | a and ARl a | b in free formor in form of
a salt. 4. A conpound of clapmX\jr €e base or pharmaceutical |

acceptable acid addition salt for for use as a pharmaceutical’. 5. A
conpound of claiml1l in free base apmaceutically acceptable acid
addition salt form for use in the treatnent or prevention of a disease or
condi t i ovharginwhi ch cannobi noi d receptor activation plays a role or is

el eated: M08 5188 PSR ARS8 CH:)-, -PO)OH)-, -NH-, -N(CHs)-, -NHC(O)NH-, -
C(O)-, -C(O)O-, -NHC(O)-, -CH(OH)-, -CH=N-, -CH=CH-, -CH,NH- or -C(=NH)-;
R' is aryl or heteroaryl;
R? is hydrogen, OR* or NR°R®:
R* is Ci-Csalkyl or C,-Cgalkenyl;
R°® and R® independently are hydrogen, C;-Csalkyl or C(0)C:-Csalkyl; and
R® is hydrogen, cyano, heteroaryl, heterocycloalkyl, C(O)R’, OR® or NR°R™;
R’ is OH, C-Cyalkoxy, NHz, NHCH,C(O)OH or aryl;
R® is hydrogen, C1-Csalkyl, C(O)C+-Caalkyl or C(O)-aryl; and
R® and R" independently are hydrogen, Cs-Csalkyl or Co-Caalkenyl;
with the proviso that when X is -C(O)- and R® and R® are hydrogen or R%is H and R® is 4-
methoxy, R is neither 1-naphthyl nor 4-methoxy-1-naphtyl;

in free base or acid addition salt form.
2. A compound of claim 1 wherein X = ~C(O)-, R'= naphthyl, R? = -O-(CH,),CH; and R®= -H.

3. A process for the production of a compound of formula | according to claim 1, comprising the
steps of

(a) reacting a compound of formula fl

R'-R™ (D)
wherein R' is as defined as in claim 1 and R®is -OH, -SH, -1, -Cl, 1,8-
bis(dimethylamino)naphthalene-, -COOH, -NH;, -H, -carbonitrile, -O-trifluoromethansulfonyl,
-C(O)Cl, with a compound of formula Il



-44 6. A pharmaceutical conposition conprising a conmpound of claim1l in
free base or pharmaceutically acceptable acid salt form in association
with a pveonaexut i cal carrier or diluent. 7. The use of BRCTEBRpOINEG Of
claiml1l in free base or pharmaceutically acceptable acid addition salt
form as a pharmaceutical for the treat-#8% or prevention of a disease or
condition in which cannobi noid receptor activation plays a role or is
inplicated. 8. A conbination which conprises (a) a therapeutically
effective anount of a conmpound of _claim1l in free base or pharmaceutically
acceptable acid salt formand (L econd drug substance, said second
drug substance bei ng forgeéxaqpl g use in the treatnent and H{eventlon
of chronic pain, osteo and rhe oid arthritis, teno-synovitis Qnd gout ,
wherein the active ingredient @Fesent in each case in free formor in
the formof a pharmaceutically acceptable salt, and optionally at |east
one pharwmarentRcRld B 6 GelichRb® as # dhiT 1, ¥ R-O- Slsw?abaﬂmgoﬁﬁpaé 8inleOr

sequenti al use,. thod for treatin g or preven i sease or

condi t i d¥P"dn- %h)‘gh G@?ydﬁ@%hdﬁ%@gﬁ 819- hydregemch dels mua@@taanm@a@ompou@d of
i npl i catfggmulaly @ Ssubj ect in need of such treatnent, which conprises

adm ni stering to such subject a therapeutically effective anount of a
conpound of claim1 in free basexgr pharmaceutically acceptable acid
addition salt form 10. A netho 'ireatlng a mammal having a di sease or
condi tion in which canndbi Ao g regept or activation plays a rol@ar is

i nplicated conprising adm ni s ng to the animal a conbination which
conprises (a) a therapeuticall ef Rective anDunt of a conmpound of claim1

in f ticall t abl t f b

socond. dMBISD s FoARE PGt e E8inst 306 CBint . Sad%hiE 0 w5 FAPHOGEL i e

E r eat merg( oambwmwna?row‘ss Qé)r\ﬁﬁh‘érp?:ﬁ?ﬂ@ pafsdre® Hgmh)f f@(wmmhit(ow h@ﬁLNS,
eno-syno an 1N | C e CO oundas can e resen I N

t he fo?/m éh d)'ta)n "ﬂ"cgﬁ)gmﬁacg(ﬂw@élqry accept agPe sal ts. P

(b) converting a compound of formula la into a compound of formula Ib

) R’
RL—X be (Ib)
R2

wherein R, R? and R°® are as defined as in claim 1, and X” is ~SO-, -S(O).- (obtainable via
process (b) when binding partner at R' = C), -N(CHs)-, -P(O)OH-, -CHzNH-, -CH=CH-,

and recovering the so obtained compound of formula la and formula Ib in free form or in form
of a salt. '

4. A compound of claim 1 in free base or pharmaceutically acceptable acid addition salt form,
for use as a pharmaceutical.

5. A compound of claim 1 in free base or pharmaceutically acceptable acid addition salt form,
for use in the treatment or prevention of a disease or condition in which cannobinoid receptor
activation plays a role or is implicated.
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6. A pharmaceutical composition comprising a compound of claim 1 in free base or
pharmaceutically acceptable acid salt form, in association with a pharmaceutical carrier or diluent.

7. The use of a compound of claim 1 in free base or pharmaceutically acceptable acid addition salt
form, as a pharmaceutical for the treatment or prevention of a disease or condition in which
cannobinoid receptor activation plays a role or is implicated.

8. A combination which comprises (a) a therapeutically effective amount of a compound of
claim 1 in free base or pharmaceutically acceptable acid salt form and (b) a second drug
substance, said second drug substance being for example for use in the treatment and
prevention of chronic pain, osteo and rheumatoid arthritis, teno-synovitis and gout, wherein the
active ingredients are present in each case in free form or in the form of a pharmaceutically
acceptable salt, and optionally at least one pharmaceutically acceptable carrier; for
simultaneous, separate or sequential use.

9. A method for treating or preventing a disease or condition in which cannobinoid receptor
activation plays a role or is implicated, in a subject in need of such treatment, which comprises
administering to such subject a therapeutically effective amount of a compound of claim 1 in free
base or pharmaceutically acceptable acid addition salt form.

10. A method of treating a mammal having a disease or condition in which cannobinoid receptor
activation plays a role or is implicated comprising administering to the animal a combination
which comprises (a) a therapeutically effective amount of a compound of claim 1 in free base or
pharmaceutically acceptable acid salt form and (b) a second drug substance, said second drug
substance being for use in the treatment and prevention of chronic pain, osteo and rheumatoid
arthritis, teno-synovitis and gout and in which the compounds can also be present in the form of
their pharmaceutically acceptable salts.



