2 4 MAY 2005 1 Naphthal ene derivatives - The present invention relates to
novel napht hal ene derivatives, to processes for their produc- tion, thejr
use as pharnmaceuticals and to pharmaceutical conpositions conprisi nbleM%rW%
More particularly the present invention provides in a first aspect, a
conmpound of formula | \ R3 RlL__x (1) -1R2 wherein Xis -S, -SO)-,
-S(O2-, -S(O2NH, -P(O(CCH3)-, -P(O(OH)-, -NH, -N(CH3)-, -NHC(O NH, -
cO-, -C(OO, -NHC(O-, -CHOH-, -CH=N, -CH=CH, -CH2NH or -C(=NH)-; R1
is ary thDehE LBAY *, R2 is hydrogen, OR4 or NRS5R6; R4 is Cl-Caal kyl or_
C2- Csa i ndependently are hydrogen, Cl-Csal kyl or

C(OC, - Ceal kyI and R3 is hydrogen, cyano, heteroaryl, heterocycl oal kyl,
C(OR7, OR8 or NRORlp; R7 is OH, Cl-C4al koxy, NH2, NHCH2C(O COH or aryl; Rs
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met hoxy, R 1is nelther 1- napht hyl nor 4-met hoxy-1-naphtyl; in free base or

acid additio t s to be under d to include a
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rings or one six-nmenbered and one ve-nmenbered ring, wherein one or nore C

atons may be repl aced, |ndependen f®one another, by an atom sel ected
OS]

C6- ClO0aryl, Cl1-C9heteroaryl, @.

fromthe group consisting fi - BX itrogen and sul fur. Exapples include
yl condensed to a five or six nmenbered

aliphatic or heteroaliphatic ri 2g. napht hyl,

1, 2, 3, 4-tetrahydronapht hal enyl , phenyl, indolyl, qU|noI|nyI i soqui nol i nyl,

1,2,3,ah@@hrahydroquinoIinyI benzothlazolyl inldazolyl benzinidazolyl

benzoxadi azol benzot ri azol yl, oxadi azol yl N«P razol 5 trlazolyl

o AR ity 8O - Sy SHOBEI- (0N OTRRY, -P(SHBH - A ‘(- RO, -
C(O)-, -C(0)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 C;-Csalkyl or C,-Cgalkenyl;
R® and R°® independently are hydrogen, C,-Cgalkyl or C(O)C1-C3alkyl; and
R® is hydrogen, cyano, heteroaryl, heterocycloalkyl, C(O)R’, OR® or NR°R"%;
R’ is OH, C;-Cjalkoxy, NH,, NHCH,C(O)OH or aryl;
R?® is hydrogen, Cy-Csalkyl, C(O)Cy-Caalkyl or C(O)-aryl; and
R’ and R independently are hydrogen, C;-Csalkyl or C»-Calkenyl;
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-naphthy! 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 Ces-Csoaryl,
Cy-Cgheteroaryl, and Cgaryl 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, oxadiazolyi, pyrazolyl, triazolyl and tetrazoly!.



Exanpl es for heterocycl oal kyl include piperidinyl, piperazinyl and

nmor pholinyl. It will be understood that the above defined corrpound g@% ?@i
substituents within their structure, e.g. one or nore substituents é d
from OH, nitro; hal ogen; cyano; COOH, C(O NH2; C(O NHNHC(O CH3; C(NH2)=NOH;
Cl- C4al kyl ; S-Ci1-C4al kyl; Ci-CBal koxy;-25-C, oaryl such as phenyl;

Cl- C4- heteroaryl such as oxadi azolyl; Cl-C5-Nheterocycloal kyl such as

nmor phol i nyl or piperidinyl; C(O O Cl-C4al kyl or NRL11R12 wherein R' and R12

i ndependently are hydrogen, Cl-C4al kyl, C(O NHOC1-C4al kyl, C(O) Cil-C4al kyl
or SO2- Cl1- C4al kyl; which substituents again nmay be substituted by a

subst i ExemplesdbehetercycloatkyDifcludetpiperidiiy pip@tazingdahd yiorpietingdal koxy;

Cl- C4al koxy substituted by OH, C3-Cé6cycloal kyl; N-(Cl-C4al kyl)2; phenyl; or
nor phol i nyl . For exanple, in the neaning of R aryl or heteroaryl nay be
unsubsitiwilibe dinderskwdshattthié aboveydefined compouonds maﬁobéanameeﬂtaestelv&tbtrﬂdelf rom OH;

COOH:; NH2 t hal C4- N- het
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C( O NHOC1- C4al ky %5’1 - Caal k or SO2- Cl- C4al wher el n Cl- C4al kyl ,
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phenyl Caaikiyln@a@i;aélmx&y& Q@kcrxyrsaysttblamd byﬂj-hslar%uy@dalwl Nm@sCuallwll)gd)hbyyl or

Cl C4al ﬁé C4al koxy, nitro, NH2 or N(Cl-C4al kyl)2; in the nmeaning of R5
5P¥@PA ¥l may be unsubstituted or substituted by norpholinyl; in the

meanl ng of R6 Cl-CA4al kyI may be unsubstituted or substituted by C(O CH,

@) , NH d I bstituted 1- | kyl
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Cs-N-heterocycloalkyl again may be unsubstituted or substituted by OH; C;-Caalkyl;

C,-Cialkoxy;, Cy-Caalkoxy substituted by OH; Cs-Cecycloalkyl; N-(C,-Caalkyl),; phenyl; or
morpholinyl;

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

in the meaning of R* C;-Cgalkyl may be unsubstituted or substituted by OH, C(O)O-C;-Caalkyl,
morpholinyl, piperidinyl, phenyl or oxadiazolyl; wherein phenyl and oxadiazolyl again may be
unsubstituted or substituted by C;-Caalkyl, C1-Caalkoxy, nitro, NH, or N(C4-Caalkyl)y;

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

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

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.



conbi nati on or sub-conbination: (a) Xis -5-, -S(O-, S(0)2-, -S(O 2NH,
-P(O(OCH3)-, -P(O(OH)-, -NH, -N(CH3)-, -NHC(ONH, -NHC(O) - %QMM&W
-C(O0, -CHOH)-, -CHE=N, -CHCH, -CH2NH or -C(=NH)-; partlcula - ,
-C(O-, -C(OO or -CH2NH, nore particularly -C(O- or -C(0)0-; (b) R is
henyl , 4-met hoxyphenyl, 2-hydroxy- 3-nmgthoxyphenyl, 2, 3-di net hoxyphenyl,
, 4- di met hoxyphenyl, 4-[2-(norpholin-4-yl)ethoxy] phenyl,

-[ 3- (hydr oxy) propoxy] phenyl , 4-but oxyphenyl

- (NHC( O) NHOCHB3) - 4- pent oxyphenyl , . 4-t hi onet hyl phenyl , 4-acetam do- phenyl,
apht hyl, 4-carboxynapht hyl , 4-am nocar bonyl napht hyl , 4-hydr oxynapht hyl,
~ ( O Nipfe=maia)|-the filewipig, signifidapessoareaseferred independeariiixneniigpiitahyor in any

-nitr - naphth-1 |, 3-am no-napht h-1 I
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4- (i m geaginidhzygl4-yN2PRHIOH,)CH 78 tox)B=nzimidazol-4-yl, 2-(4- methylplperazm 1-yl)-7-
pentoxy-benzimidazol-4-yl, 2-(NH(CH.).OH)-7-pentoxy-benzimidazol-4-yl,
2-(NH(CH3)20(CHy,),OH)-7-pentoxy-benzimidazol-4-yl, 2-methyl-7-pentoxy-benzimidazol-4-yl, 7-
pentoxybenzimidazol-4-yl; particularly naphthyl, 4-hydroxynaphthyl, 4-fluoro-naphth-1-yl, 4-
cyanonaphth-1-yl, 4-nitro-naphth-1-yl, 4-dimethylamino-naphth-1-yl, 4-methoxy-naphth-1-yl, 4-
[4-(hydroxy)butoxy]naphthyl, 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,
quinolin-4-yl, isoquinolin-5-yl, 7-pentoxy-benzotriazol-4-yl, 5-chloro-2,1v,3-benzothiadiazol-4-yl,
2-(NHCH_gphenyl)-7-pentoxy-benzimidazol-4-yl, 2-(NH(CH,);CHzg)-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,




-4 1, 2,3,4-tetrahydronapht hal en-5-yl, indan-4-yl, quinolin-8-yl,
i soqui nolin-5-yl or5-chloro-2,1, 3- benzot hi adi azol -4-yl; (c) R2 i a_gx(u ?%{]@
-0 (CH2) 2CH3, -O(CH2)3CH3, -O(CH2)4CH3, -O (CH2)5CH3, -0 (CH2)6CHS, A
O (CH2) 3CH(CH3) 2, 2-(norpholin-4-yl)-ethoxy, 2-(piperidin-1-yl)-ethoxy,
2- (4- met hoxyphenyl ) - et hoxy, 2-(phenyl-)4ethoxy, 2-(4-nitrophenyl)-ethoxy,
2- (4-di net hyl am nophenyl ) - et hoxy, 2-(4- am nophenyl) - et hoxy,
2- (2-nitrophenyl)-ethoxy, 2-(2-am nophenyl)-ethoxy, 2-(2
di met hyl
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oxadi azo ro -
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3-C(O)NHCH,C(O)OH, 7-cyano, 6-NH,, 7-NH,, 6-N(CHs)2, 7-N(CHg),, 6-NHCH,CH=CH,,
6-N(CH.CH=CH,),, 7-(piperazin-1-yl), 7-(4-methylpiperazin-1-yl), 7-( 1 H-tetrazol-5-yl),
7-(1-methyl)tetrazol-5-yl), 7-(2-methyl)tetrazol-5-yl) or 7-(2-methyi)-1,3,4-oxadiazol-5-yl;
particularly hydrogen, 7-OH, 8-OH, 7-OC(O)CHj; or 6-NHCH,CH=CH,; more particularly
hydrogen, 7-OH or 7-OC(O)CHas.

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 Il




-5 R1-R13 (Il) wherein RL is as defined above and R13 is -CH, -SH, -I, -,
1, 8- bi s(di net hyl am no) naphthyl -, -COOH, -NH2, -H, -carbonitrile, 2 4 MAY. 7005
-Otrifluoronethansul fonyl, or -C(OCl, with a conpound of formula IIH1 \
Ra Y (lIIl) RZ wherein R2 and R3 are as defined above, Y is -0-, -S(O) 20-,
-P(O (OCH3)-, a single bond, -C(OO,-5€O- or -B(OH)2-, and H14 is e.g.
hydrogen, -1, -C, thus obtaining a conpound of formulala 3 R'X R (la) /
RZ wherein Rl, R2 and R3 are as defined above, and X is -CO, -S,
-P(O(OCCH3)-, -NH, -H'PRNH, -C(O O, -CHE=N, -CH O -, -NI—(@;O)NH—, -
-C(=NH) -, or (when linked to a ni,%_ro en atomof R1) -S5(0)2-; or (b?:qg

conver tWhegein e éhpodefinegraboye gnfd 8 T i§ 10H.0SH, do@bol@rdistdimesyiamiao)naphtg-, R~X"
(I'b) R rRun .B1, B3 j 0 Y = -S( O 2-
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- P(O OformuldCH2NH-, -CH=CH or (when linked to a carbon atomof R) -S(O 2
and recovering the so obtained conpound of fornmula la and fornmula Ib in free
formor in form of a salt. Pr e36 s a) may be perforned according to
conventi onal procedure%m/ey. ; Escribed in exanple 1 to 14..2 4 MAY 2005
-6 According to process (b), or the production of a corrpoqmd of formula
| b wherein X' is -SO or-S(0 achorrpound

wherein R? and R® are as defined above, Y is —O-, -S(0),0-, -P(0)(OCH,)-, a single bond,
-C(0)O-, -C(O)- or -B(OH),-, and R"* is e.g. hydrogen, -1, -Cl, thus obtaining a compound of

formula la
T R3
RL—X ‘ (Ia)
R2

wherein R}, R? and R® are as defined above, and X’ is -CO-, -S-, -P(O)(OCHs)-, -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 formula Ib

" R3
R—X ‘G (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(CHa)-, -P(O)OH-, -CH,NH-, -CH=CH- or (when linked to
a carbon atom of R') -S(O),-

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,



of fornmula la wherein Xis -S and mchl oroperbenzoic acid can be used, e.g.
as described in exanple 2; (H) for the production of a conmpound of 72#dMARIE
| b wherein X' is -P(OOH, a conpound of formula |la wherein X is

-P(O (OCH3)- and trimethylsilyl iodide can be used, e.g. as described in
exanple 3; (iii) for the production of-6 conpound of formula Ib wherein X'
is -N(CH3)-, a conpound of fornula la wherein X is -NH and nethyl iodide
can be used, e.g. as described in exanple 4; (iv) for the production of a

CONMPOURE wher ei n X" is -CH2NH-, a conpound of fornula la -
erein |gbqgg]i':8cg3éﬁ3 BH3 - pyridine can be used, e.g. as described in
wh gﬁb g
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their ®dtically acceptable acid addition salts, hereinafter referred
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when tested in vitro and in animals, and are therefore useful
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the invention are active at 't 1 receptor. fnnabi noi o r ecept or
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ability to displace e.g. [3H CP55940 from human cannabi noid receptors
expressed in, e.g. pEAK cells, e.g. as denonstrated in accordance with the
following test nethod. 2 4 MAY 2005 -7 Test 1. CB1 receptor bi ndi ng assay -

Th | ses. 75 | f
oeaK oBraren B Y rebblBh e’ Anflnicslor 8L B esF YRR Gh N8 BT BRLPagy.
Bel t sviarried oMOn;acd&dangy 10 known presaurdsuf fer (50 n1\/| Tris-HCl, 2.5 nM EDTA, 5

mM MgCl 2 5 ng/ Ml BSA, pH7.4), approx, 10 pg/well)], 25 pl WGA-YS beads
[Yttriumsilicate beads coated with wheat germ aggl utinin,

Acid addition salts may be produced 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 hydrochloride.

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.
[PH]CP55940 from human cannabinoid receptors expressed in, e.g. pEAK cells, e.g. as
demonstrated in accordance with the following test method.



Amer sham (40 nmg/m, 1 ng/well)], 50 pl test conpound in 4 % DVSO and 50 pl
radi oligand {[3H CP55940 (180 Cvmmol ), New Engl and Nucl ear; final 7 4 MAY 2005
concentration 0.125 nM in assay buffer}. Al conponents are m xed, shake
at roomtenperature for 2 hours, then counted on a Topcount. Non- saturabl e
binding is measured in the presence of A0 pM (R -(+)-[2, 3-di hydro- 5-

nmet hyl - 3-[ (4- nor phol i nyl ) net hyl ] pyrrol o[ 1, 2, 3-de] -1, 4- benzoxazi n-6-yl ] (1-
napht hal enyl ) net hanone (Tocris). K, val ues are in the range of 1 nMto 100

PM  pr gfesf RUBRIdcEpldrdindiAgasap 2 pM for the agents of the invention. The
| C50 val ues are caFcuI ated in |G Nusing a logistic fit. Ki values are
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smal | inci SI on an e nerve thickness t| ghtly ligated within
a 7.0 sapkthgignyhreethanenendonds)i s cl osed with a single nuscle suture and skin
clips and dusted with Aureonycin antibiotic powder. The aninmals are all owed
to recover and used 12-15 days followi ng surgery. 2 4 MAY 2005 s Mechani cal
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contrallﬂteral gunll tedéorgaw prior to (predose) and then up to 6

fol | owl d dm nistration. Data are expressed as w t hdr awal

t hr eshol d (9) and percentage reversal of hyperal gesia cal cul ated according

to the following fornula: %reversal = ipsilateral threshold postdose -
i psil at’Be ggeqtﬁpglgﬂmvgnt&n@d%g@tlgqurty@seful in the treatment or prevention of chronic pain, |

especially inflammatory, e.g. chronic 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.



contral ateral threshold predose - ipsilateral threshold predose Potency is
expressed as D50 value, i.e. the dose of conmpound necessary to pr Odjéf% g?ﬂné’/o
reversal of hyperal gesia. Dmvalues are in the range of 0.1 ng/kg t 6

ng/ kg for the agents of the invention. The agents of the invention are thus
useful as cannabi noid receptor agonistsg-e.g. for the treatnent of pain of
various genesis or aetiology and as anti-inflammatory and/or anti-oedem c
agents for the treatnent of inflanmatory reactions, diseases or conditions,
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surgery). They are further suitable as anal gesics for the treatnment of pain
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anti-inf Ieﬁt%mq]a]i Era//%nt i.-oedenma agents, they are further useful, e.g., for

t he tr &SSO BYPSHPPYAmat ory skin disorders, for exanple psoriasis and
-eczema. The agents of the invention are al so useful as snmooth nuscle

rel axants, e.g. for the treatnent of spasm of the gastro-intestinal tract
or ut elssValgesyarejin theyange eb@-Adpg/kgio b@dﬁ%@@ﬁﬁ?f W?raﬁeg‘émﬁ're'“vﬁf‘%ur e, e.g. in
the therapy of Crohn's disease, ulcerative colitis or pancreatitis and for
the treatnment of nuscle spasticity and trenmor in e.g. multiple sclerosis. 2
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urgical intervention, e.g. as post-operative analgesics, as well gg for the treatment
of inflammatory pain of diverse genesis, e.g. for the treatment of bone and joint pain
(osteoarthritis), rheumatoid arthritis, rheumatic 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.



ng/day p.o., e.g. fromabout 50 to 200 ng (70 kg man), conveniently
adm ni stered once or in divided doses up to 4 x per day or in susta é&zﬂ
rel ease form Oral dosage fornms accordingly suitably conprise frork @WS
1.75 or 2.0 to about 700 or 1400 ny. an agent of the invention adni xed with
an appropriate pharnmaceutically accepta®te diluent or carrier therefor. The
agents of the invention may alternatively be admnistered e.g. topically in
the formof a cream gel or the like for exanple for the treatnent of
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L- baclofen). 2 4 MAY 2005 -10 The pharmaceutical conpositions for separate
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exanpl e, from about %to about 9 preferably from about 20 %to

about GEdmshlgidersal oha £PMBOUNGLRT doiMmula ldn thpﬁm &amGhio 1 %, e.g. 0.5 %. The
composition may be buffered to a pH in the range of, e.g. from 3.5t0 9.5, e.g. topH 4.5, by a

suitable buffer.
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
pharmaceutiéal 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 GABAg agonrsts (e.g. L-
baclofen).



preparations for the conbination therapy for enteral or parenteral
admnistration are, for exanple, those in unit dosage forns, such PEMAY 2005
sugar-coated tablets, tablets, capsules or suppositories, and furthernore
anpoules. If not indicated otherwi se, these are prepared in a manner known
per se, for exanple by neans of convent®enal m xing, granul ating, sugar-
coating, dissolving or |lyophilizing processes. It will be appreciated that
the unit content of a conbination partner contained in an individual dose
of each dosage formneed not in itself constitute an effective anount since
t he necessary effective anmobunt can be reached by adm nistration of a
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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 (i)
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 partner 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.



availability to target sites. In general, satisfactory results in animals
are indicated to be obtained at daily dosages of fromabout 0.01 to about
20.0 ng/ kg p.o. In humans, an indicated daily dosage is in the raryeMaY 2005
fromabout 0.7 to about 1400 ng/day p.o., e.g. fromabout 50 to 200 ng (70
kg man), conveniently adm nistered on £ or in divided doses up to 4 x per
day or in sustained release form O al dosage forns accordingly suitably
conprise fromabout 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 cannabinoid receptor agonist, for exanple for usé in
any o ty i ndi i . i f h. A ..
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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;



This conmpound is a potent CB agonist, in particular CBl agonist, in vitro
(K, = 0.015 0.004 M. The Dsa value in the neuropathic pain nodel @fM iy @k
Il for the conpound of exanple 1 is 0.18 ng/kg P.QO Abbreviations %lsedAi
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D net hyl f ormam de DMSO Di net hyl sul f oxi de DPEphos

Bi s[ (2¢ ﬂmhﬁﬂ%bméamdq&mﬂﬁﬁﬁéése dPRBAitdInAR @Aich réaﬁwéumdf’d redgptgle  MCEBA

m Chl or oper benzoic acid M | ecul ar sieves 4A 2 4 MAY 2005 -13
Pdd 2dpgivatianplays2 releror isgmplicateshramnrisine SERTNigngrte amm@h"&anﬂaerpaia adi um

(rn) enzyl i deneacet one) di pal | adi um
(0) Pgi(e %@ﬁ%&“ﬁet r a% g’??‘ﬁ‘g %’ﬁg@ﬁggﬁu'ﬁr@@éﬁb | adium (0) THE

Tet rahydr ofuran t-BuOK potassiumtert-butoxide The follow ng exanples

il ust 4 I X i

napht hEpde 55 ot 8 Bns iy Snllntot B tperide U fadiarhb T8 bl Rl

1- nap hthevembnbfraidléﬁséomuﬂmdmoﬂ ingvtach darnibhiabibyéaep‘ianactjwaﬁmﬁ pigysaa elecbirgss ol ved
in 300, ‘?T thyI ene chloride at RT. The solution is cooled to 10C. 20.9 m
of napﬁ? 8?} 'chloride in 100 m nethylene chloride is added dropwi se within

15 m n. Convent i onal workup affor ds

napht hal en- 1-y a% apht hal enoxy-1-y r?é:{l_rﬂanone % .

napht h&) éngth 915 Pﬁ%é‘?‘%’ﬁd%@?‘ﬂ'svg)co RIgkakon; §- gaaa@z?m'ﬁl B)SPE Nons to a

ﬁ UtS pin§écﬂﬂen€é o tRefpalttay bHER B | Piduhe of & CBMYdMist,ledd. UNeyeANGt thd intérfigh f or
; 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 puM).
The Dsg 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 Diisopropy! azodicarboxylate

DIEA N,N-Diisopropylethylamine

DMAP 4-Dimethylaminopyridine

DMF Dimethylformamide

DMSO Dimethylsulfoxide

DPEphos Bis[(2-diphenylphosphino)phenyl]ether
DPPA Diphenylphophoryl azide

MCPBA m-Chloroperbenzoic acid

MS 4A Molecular sieves 4A



Conventional workup affords

napht hal en- 1-yl - (4- hydr oxy- napht hal en- 1-yl ) - met hanone. (c) 11.0 g of

napht hal en-1 -yl - (4-hydroxy-napht hal en-1 -yl )-nmethanone and 6.1 g 0ff MAY 7005
pot assium carbonate in 130 m of acetone are stirred for 15 mn at refl ux.
Then, within 2 mn, a solution of 1 -bronmopentane in 20 m of
acetone i s added and t he suspension |s tirred for additional 22 h at ref
| ux. Conventional workup and subsequent chronmatography affords

napht hal en- 1-yl - (4- pent yl oxy- napht hal en- 1-yl ) - net hanone. Melting point:
72-75 @PdOPdpplarCHEON ) ;1 H@@dipﬁémﬂpﬁosphmbmrrécféné)dncrﬂor&Fpalldtﬂ?bﬁ (Mgt hod: -
Ki ngsorb 3 mcron C18 c | um . . Gradient elution: 10-100%
acetonitrile in 0.1 %Jdgyqremg 88885”?3 xaC|d in water over 7 minutes, then

100% a @mgtrlle cm iban |ﬂgﬁ@§oe}on )Mz, CDCI3): 89.02 (d, 11H),
843(% @ % 1:%) éybbm 9)95 (d, 1H), 7.70 (t, 1 H),
7. 62- 7 FsitPPh)s 6H) | Tetr@ss rwhemylplyosplnlr@oa("ﬁdlum@ 2. o 1.94 (m 2H), 1.6-1.54
(m 2Hpyp 1.49-1.4 {r?ﬁd?(ﬁh .99 (t, 3H. MSmz (%: 369.1 (MH 100); IR
(v, crri) 1633 (C=0 i oI | owi ng exanpl es conmpounds of fornula I

wher ei +BRDK s - O ( pelapdidr3edibatqdepar ed according to the invention (Ex. =
Exanple). Ex. X R R 2 -S naphthyl H 3 -S(O- naphthyl H 4 -S5O 2-
naphthyl H 5 -P(O (OCH3)- naphthyl H 6 -P(O (OH) - naphthyl H 7 -S(O) -

4- met hahg pdllewing eddamples B(shate thé-imehtimxyphenyl H 9 -S(O - 4-acet am dophenyl H
10 -S(O 2- 4-acetam dophenyl H 2 4 MAY 2005 -15 11 -S(O) 2-
1,2,3,4-tetrahydroquinolin-l-yl H 12 -S 4-acetam dophenyl H 13 -S(O 2NH
5,7-dimethyl -2, 1, 3-benzot hi adi azol -4-yl H 14 -P(O (OH)- 4-net hoxyphenyl H
15 -P(O (OH) - 4-thionethyl 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(O) 2-
3, 4- di net hoxyphenyl H 20 -P(O (OCH3)- indol-7-yl H 21 -P(O (OH)- 4 MAY 2005
quinolin-8-yl H 22 S(O 2- 6-methoxy-1, 2, 3, 4-tetrahydroqui nolin- 1y2 H %gﬂ
-P(O(OH)- indol-7-yl H 24 -NH napht hyI H 25 -S(0O 2NH naphthyl H 26
-N(CH3) - naphthyl H 27 -C(O O naphthyl4-H 28 -NH 4-met hoxyphenyl H 29
-CH(OH)- naphthyl H 30 -CH=N- naphthyl H 31 -CH=CH naphthyl H 32 -C(O O
1, 2, 3, 4-tetrahydronapht hal en-5-yl H 33 -C(O O indan-4-yi H 34 -CH2NH

napht hygxdrhpliéa: ﬁéﬁl@tloﬁ ‘ot Haphh: $13yl¥lﬁgéﬁ&m%%?ﬂlalénmylme%noﬁéo) O

i soqui nolin-5-y qui nol’i n- qui nol'in-8-yl H

39 - NHAaRM\giof M\@nhml 2|4+2 ml NENH@@O)Z gpf 4; cf;nathvl@wrmwdalaq@rmdlrsmiveﬂlp|3091 41

(5. 7 arifafipe fode et e SN gubRY ok o Sy fenadiidspiondeny
1 3 bidozolt rhethgieae ohlodde Is addedMopvﬁsQwhhmz,SJmm Gementionhl aookuplafidrddd 45

:&F%napng%iﬁr}gﬁ_ In@g&tgl H 4_9| mce(tl%nonel 2,3,4-tetrahydroquinolin-8-yl H 47
b) 29.0 g of naphthalen-1-yl-(naphthalenoxy-1-yl)-methanone is added in portions to a

suspension 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 mi 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 (t, 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)e- naphthyl H
5 -P(O)(OCHg)- | 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




The foll ow ng exanpl es of conpounds of forrmula | wherein Xis C(O are
prepared according to the invention: No. RL R R 48 naphthyl -0O( WS
8- CH 49 napht hyl -O (CH2)3CH3 8- OC(O) - napht hyl 50 naphthyl -O (CH2)4

6- N- (CH2CH=CH2) 2 51 naphthyl -O (CH2)4CH3 6- NHCH2CH=CH2 52 napht hyl

-0 (CH2)4CH3 7-0OC( O - napht hyl 53 naphtbyl -O (CH2)4CH3 7-0OC(O) -nethyl 54
napht hyl -O (CH2)4CH3 7-OH 55 naphthyl -O (CH2)4CH3 -7-OCH2C(O) OCH3 56
napht hyI O(CHZ)4CHS 7- OCH2C(O) OH 57 napht hyI O(CHZ)4CHS 6- NH2 58

770 G JS”A?T‘VT’Y”&’ S bR R AT Ve
7- (4- mdehy| @B-per azi n- ;L4-ayét)mﬁjloptrnapylt hyI O ( CHZ) 4CI—L; H7 (pi per axi n-1-yl) 62
napht yH—~oLcH-4cH3 NH2 A -4-CHS NCEH3)}2{ 64 napht hyl
-0 ( CH?)%C—B*@%—B 25 bdé‘wmﬁfaf'ﬁfh% ﬁ%b @W@%@Cﬂ!‘ 7- c%no 66 napht hyl
- O ( CHARACHP( tet4mm§ Médyt 67 naphthyl -0 Y4CH3 7- 68
napht hyl -0 ( 2) - et h\/I tetrazol-5-yl|) 69 naphthyl 10 (CH2)4CH3
7- ( 2- 18bhy| tRIO) (&%f 5t W)'ommylﬁagwlhyl -0 (CH2) 4CHB | G(Q NH2 £ 4 MAY 2005
73" nagtieny| PO A T 8 Ot 74 napht byl O (CIBYaGE. | O
7- (2- d7hy| -&, 3, 4- oxalds,dadimethoyypherny napht hyl - O ( CHE) 4CH3 3- C{ O) NHCH2C( O) OH

18 | -S(O)- 3,4-dimethoxyphenyi H

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

20 | -P(O)(OCHy)- | 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(0).NH- naphthyl H

26 -N(CHs,)- 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(O)O- 1,2,3,4-tetrahydronaphthalen-5-yl H

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

34 | -CH.NH- naphthyl H

35 -C(0)O- 5-chloro-2,1,3-benzothiadiazol-4-yl H

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

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

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

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

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

4 -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




76 4-fluoronaphthyl -O (CH2)4CH3 7-OC(O CH3 77 4-fl uoronapht hyl

-0 (CH2)4CH3 7-OH 78 4-(1,2,4-triazol-1-yl)- -O (CH2)4CH3 7- OH %hth The
fol |l owi ng exanpl es of conpounds of formula | wherein Xis C(O and

hydrogen are prepared according to the invention: No. RR 79

8- hydroxy-1, 2, 3, 4-tetrahydroqui nolin-1iyl -0 (CH2)4CH3 80
1,2,3,4-tetrahydroquinolin-1-yl -O(CH2)4CH3 81 naphthyl -O (CH2)4CH3 82
4-nitro-naphth-1 -yl -O (CH2)4CH3 83 4-am no-naphth-1 -yl -O (CH2)4CH3 84

4- di methvlam no-n 1-yl
2] pdgneathiadiago 4 (o) 406 4 h

y aphth-
O (CHRCH3-ChebiHs- nj t apht h- 1- yi
O (CH ainoj 89 qui n n-3-yI O (CH2)4CH3 90
qui noli érf 2LycfPP 5p(CH )%mdﬂsgbéﬁézaxéqéigr%hyl ani no) nap 1'!-{ vl -O (CH2)4CH3 92
qui no i45 8} 48 ( NH()}(CHZ 4me&oxgﬂapmmd|ui nol i n- 1- yI - O 6H2) 4CH3 94

4 fl u bt [ OCLIDN A O (- CLIDDN_ACLID 96

- Jl f - EUI[a}JIILIIyT b [N LY
4-(1,2 4 -tr zi?é# 1l-y )f/g'gp%teﬁﬁpya@l(' %‘)aél 97 4-1Htetrazol { 5-yl - napht hyl
-0(0-121)74CH3;H( B%1)4- (4 Xy) but oxy- napht hyl - O ( CHB)G{OYBCRI, 4| MAY 2005 - 18
99 4- Hnnt oY= naph{ _h_\/l -0 ( 7\ ACH3 . 100 -4- { 2- ot nhn in=-1- \/I \ et 10Xynapht hy|

-0 (CH2)4C3 101 3 et hyI sul f onani do- napht hyl O(CHZ) 4CH3 102
4- met hyth g WijoRAR APt ddipouitid 58P wherein X is C(O) are prepared according

to the invention:

No. |R" R R’

48 | naphthyl 0O-(CH,)sCHj3 8-OH

49 | naphthyl O-(CH>)3CH; 8-OC(O)-naphthyl

50 | naphthyl 0O-(CH,)4sCHj, 6-N-(CH.CH=CHy,)

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

52 | naphthyl -0-(CH2)4CHj5 7-OC(O)-naphthyl

53 naphthyl -O-(CH_,)4CHj5 7-OC(O)-methyl

54 | naphthyl -0-(CH,)4CHj5 7-OH

55 | naphthyl -0-(CH,)4CHj5 -7-OCH,C(O)OCH;,

56 | naphthyl -O-(CH_)4sCHj3 -7-OCH,C(O)OH

57 naphthyl -0-(CH,)4CHjs 6-NH,

58 | naphthyl -O-(CH,)sCHj3 7-OCH,C(O)NHNHC(O)CHjs
59 naphthyl -O-(CHy)4CHj, 7-[0O-CH>-(2-methyl)-1,3,4-oxadiazol-5-yl]
60 naphthyl -O-(CH.)4CHj3 7-(4-methylpiperazin-1-yl)
61 naphthyl -0-(CH.)4CHj3 7-(piperazin-1-yl)

62 naphthyl -0O-(CH_)4CHj3 7-NH,

63 naphthyl -0-(CH_)4CH3 6-N(CHa).

64 | naphthyl -0O-(CH,)4CHj3 7-N(CHg),

65 | naphthyl -O-(CH,)4CHj5 7-cyano

66 naphthyl -0O-(CH,),CH3 7-(1H-tetrazol-5-yl)

67 | naphthyl -0-(CH)4sCHjs 7-OCH;g

68 naphthyl -0-(CH,)4CHjs 7-(1-methyltetrazol-5-yl)
69 | naphthyl -O-(CH2).CHs | 7-(2-methyltetrazol-5-yl)
70 | naphthyl -0O-(CHy)4sCHj3 7-C(O)NH;




103 4-(pyrazol -1 -yl)-naphthyl -0-(CH2)4CH3 104 4-(i m dazol -1-yl)-naphthyl
-O (CH2)4CH3 105 4-carboxynaphthyl -O (CH2)4CH3 106 0

4- am nocar bonyl napht hyl -O (CH2) 4CH3 107 4- hydr oxynapht hyl O ( CHZ; ﬁ% %08
4- (C( NH2) =NOH) - napht hyl - O (CH2) 4CH3 109 napht hyl 2-(norpholin-4-yi)-ethoxy
110 naphthyl -O (CH2)3CH3 111 naphthyl O (CH2)2CH3 112 napht hyl

2- (pi peridin-1-yl)-ethoxy 113 napht hyl172- (4- et hoxyphenyl)- ethoxy 114
napht hyl 2-(phenyl)-ethoxy 115 naphthyl 2-(4-nitrophenyl)-ethoxy 116

napht hyl 2-(4 di nmet hyl am nophenyl)- ethoxy 117 napht hyl

2- (am pgph MAphttgt NOXy  TI8T0GRBHINCHZ- (RIGIDOOHN-4- YT ) - propyT oxy II9
napht hyl_2-i(2-ni traophenyl)-éethoxy 120 naphthyl -NH (CH2)3CH3 121 naphf hyl
- O (CrRyAC(|aebimeHs 122" ngpRt(Bfk)Clds ( oﬂ'g')g@@ypg:ﬂzoﬁ 123 napht hyl
mapht S S\ BPREP i ne 12 y1) 208 Bt0s| GG SRopul oxy 426 maphttyl |
- N- (2- { wor phedphthyd- vl ) - -0-(CH2)4sCH3 7-(2-methyl-1,3,4-oxadiazol-5-yl

75 | naphthyl -0-(CH2)4CHs 3-C(O)NHCH,C(O)OH

76 | 4-fluoronaphthyl -O-(CH.)4sCH3 7-OC(O)CHj,

77 | 4-fluoronaphthyl -O-(CHz).CH; | 7-OH

78 | 4-(1,2,4-triazol-1-yl)- | -O-(CH_)sCHg 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

-O-(CH>)4CHs

80 1,2,3,4-tetrahydroquinolin-1-yl

-0-(CH;)«CH,

81 naphthyl

-0-(CH,)4CHs

82 | 4-nitro-naphth-1-yl -O-(CH,)4CH,
83 | 4-amino-naphth-1-yl -0-(CH,)4CH3
84 | 4-dimethylamino-naphth-1-yl -O-(CH>)4CH,
85 | 4-methoxy-naphth-1-yl -O-(CHy)4CHs
86 | 3-nitro-naphth-1-yl -0-(CH,)4CHj3
-+ [87 [ B3-amino-naphth-1-yl _ -0~(CHz)CHs

88 | quinolin-4-yl

-O-(CHz).CHj

89 quinolin-3-yl

-0-(CHz)4CHs

90 | quinolin-2-yl

-O-(CH2)sCH,

91 3-(dimethylamino)naphthyl

-O-(CHz)4CHs;

92 [ quinolin-8-yl

-O-(CH2)4sCHs

93 | isoquinolin-1-yl

-O-(CH2)4CHs

94 | 4-fluoro-naphthyl

-O-(CHz)4CHs

95 | 4-cyanonaphthyl

96 | 4-(1,2,4-triazol-1-yl)-naphthyl

-O-(CH2),CH;
)

“O-(CH2):CHs

97 | 4-1H-tetrazol-5-yl-naphthyl

-O~(CH2):CHs

98 | 4-(4-hydroxy)butoxy-naphthyl

-O-(CH2)sCHs




ethyl]-N (CH2) 3CH3 127 napht hyl -NH (CH2)4CH3 128 naphthyl -O (CH2)30H 129
napht hyl O (CH2)50CH 130 naphthyl -O (CH2)40Hd 131 naphthyl O (CH2)5CH3 132
napht hyl -O (CH2)5CH3 133 napht hyl - N (CH3) (CH2)3CH3 134 napht hylZ 4 MAY 2005
-N-(CH3) (CH2) 4CH3 135 naphthyl -O (CH2)20CH2CH3 136 napht hyl ’

-0 CH2C(O OCH3 137 naphthyl -O CH2-(2-nethyl) oxadiazol -5-yl 138 napht hyl
-O CH2- (2-ethyl)- oxadiazol -5-yl 139 ﬁéﬁﬁt hyl -O CH2- (2-propyl) -

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

-NHC( O (CH2) 3CH3 142 napht hyl O CH2CH=CHCH2CH3 (Z) 143 napht hyl

O CH2 CHCHpehtdx{nhphthgit phenyl - O (CH2) 3CH3 145 Z--Qy@HxEH3- met hoxyphenyl
-0 (CH2)3CH3 146 2 3-di pet hoxyphenyl - O (CH2) 3CH3 - yl H
148 44190 (pn(garphielin-lyyhethoyRgpiienyl H 149 4-[3-manyl H
150 21T BRI SV, T 20 (henerem TR i
4 NAY | 20085| 4-n#8dhylsulfonamido-naphthyl -O-(CH,)4CHj,
103 | 4-(pyrazol-1-yl)-naphthyl -0-(CH,)4CHjs
104 | 4-(imidazol-1-yl)-naphthyl -0O-(CH,)4CHjs
105 | 4-carboxynaphthyl -O-(CH,)4CHjs
106 | 4-aminocarbonylnaphthyl -O-(CH,)4CHjs
107 | 4-hydroxynaphthyl ' _ -O-(CHp)4sCH,
108 | 4-(C(NH2)=NOH)-naphthyl -0O-(CH,)4CH,
109 | naphthyl 2-(morpholin-4-yl)-ethoxy
110 | naphthyl -O-(CH,)3CHs
111 | naphthyl -O-(CH,).CH,
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 | naphthyl | — 2&
dimethylaminophenyl)-
ethoxy
117 | naphthyl 2-(aminophenyl)-ethoxy
118 | naphthyl 3-(morpholin-4-yl)-
propyloxy
119 | naphthyl 2-(2-nitrophenyl)-ethoxy
120 | naphthyl -NH-(CH,)sCHjs
121 | naphthyl -0-(CH,)4C(O)OCH,CHjz
122 | naphthyl -O-(CH,)sC(O)OCH,CH3
123 | naphthyl 2-(2-aminophenyl)-ethoxy
124 | naphthyl 2-(2-
dimethylaminophenyl)-
ethoxy
125 | naphthyl 3-(piperidin-1-yl)-




154 2-oxo-7- pent oxy-1, 3-di hydr o- benzi m dazol -4-yl H - 155
2- ( NHCH2phenyl ) - 7- pent oxy-benzi m dazol -4-yl H 156 7 4 MAY 72005
2- (NHCH2cycl ohexyl ) - 7- pent oxy- benzi m dazol -4-yl H 157
2- (NH( CH2) 3N( CH2CH3) 2) - 7- pent oxy- benzi m dazol -4-yl H 158
2- (NH( CH2) 3CH3) - 7- pent oxy- benzi m dazol--19-yl H 159
2- (4- et hyl pi perazin-1-yl)-7-pentoxy-benzi mdazol -4-yl H 160
2- (NH( CH2) 20H) - 7- pent OXy- benzi mdazol 4- yI H 161
2- ( NH(feH2) 26t CH2) 20H)="7=pentoxy=benzimdazot=4=yt+— '%S"O -
2- 0X0-|3- nef hoxy- 7- pent oxy- 1, 3-di hydr o- benzi m dazol - R ﬂ’)% The foll owjng
exanpl|e2601 napihpunds of formula | wherein X is C( Q) -Nae(nrshineldyl)-accqr di ng
to thg invgntion: RL 1 R2 R3 163 4-(i m'dazol-l-yl)-nﬁ mlyl -O|(r|CHZ)4CHS
7-OH Ijn pafticul ar the conpounds are prepared accor|df Q dCHCHa| | owi ng
Pr eparafi7z0ngaphtRyieparation 17 Synthesis of Ketones |TRg- (mqezp@}.gtl on 1S done
according to exanple 1 and further applicable to exanples: 29 81 109,
110, 1128 *Lmzphtmxﬂs 114, 115, 116, 117, 118, 119, 12@ (GB20H 23, 124, 125,
128, 128 132,135,136, 137,138,139, 431441147,
148, 14%9 -ﬁag'?}f‘%' 2: Synthesis of Sulfi des Sul f ones. aM_‘L%Uth oxi des
Appl i qalb}IOe haprﬁihyl 2, 3, 4, 7, 8, 9, 10, 12, 17, 18,|-D8(CHxPOH
1-1od 5h YV ,.up.m.u.Le..b A-setuteR—ef—i—penrt-yoxy—haphthatere—6. 41
g, 29. @% tFﬂyacetonl trile (120 m-) is treated QWZ’NQ‘FEdosucm ni m de
(10. 1 {3241 ngpﬁm}ql) and stirred for 6 h at 82C Aif %UH}Q to room
tenperlature the reaction mxture is distributed hp'r \Appn KHCOR (185
m-) arid3t JF‘&I@MBY'(Z x 185 nL). The organic phase i 9 %@#&H%kqﬁ"‘mter dried
-over Nazsot oncenmtTated—Frastrchromatography T yretded 9.0
g (89% “of #lq tly reddish crystals. El-MS (mz) %@m(?ﬁd’“@”
(b) 1- (138 )hapiahydnesul fanyl ) - 4- pent yl oxy- napht hal eqeo (@Hf)zmﬂgél-lef
1‘i OdC 4 Pylll. /] llupln. hu.l ene \O 68 u, fO J|':=C'|ﬂ|m0|l}, H\CK O u u, 3{
ol ) || 188n aBﬂé’HﬁYth. ol (0.48 g, 3.0 mml), 2 4 MAY|Z EHigi6e BeEphos (120
ng), ar’q@7P1;f;{gmﬁy|( 80 mg) in toluene (16 nl) 1s heat e@-CH%}(ZQm@ﬂ{yl )90C. Aiit er
cooling tojroomtenperature, the reaction m xture i|s washed with water [(16
m.) and filtered oxadiazol-5-yl
138 | naphthyl -O-CH,-(2-ethyl)-
oxadiazol-5-yl
139 | naphthyl -O-CH,-(2-propyl)-
oxadiazol-5-yl
140 | naphthyl -0-(CH_2)3;CH(CHs)2
141 | naphthyl -NHC(O)(CH,)sCH,
142 | naphthyl 0-CH,CH=CHCH,CHj5 (2)
143 | naphthyl O-CH,CH=CHCH,CHj; (E)
144 | phenyl -O-(CH2)sCH;
145 | 2-hydroxy-3-methoxyphenyl -0-(CH2)sCH3
146 | 2,3-dimethoxyphenyl -O-(CH,);CHj,
147 | 4-(butoxy)phenyl H
148 | 4-[2-(morpholin-4-yl)ethoxy]phenyl H
149 | 4-[3-(hydroxy)propoxylphenyl H
150 | 2-methyl-7-pentoxy-benzimidazol-4-yl H
151 | 7-pentoxybenzimidazol-4-yl H
152 | 7-pentoxy-benzotriazol-4-yl H
153 | 3-(NHC(O)NHOCHj;)-4-pentoxyphenyl H



over Hyflo. The organic phase is dried over Na2SO4 and concentrated. Flash
chromat ography (cycl ohexane/ acetone) yielded 0.62 g (80% of col ogrlmﬁsz
crystals. (c) 1 -(1 -Naphthal enesul finyl)-4-pentyl oxy-napht hal ene: A 005
solution of 1 -(1 -naphthal enesul fanyl)- 4-pentyl oxy-naphthal ene (112 ng,
0.3 mmol) in DCM (3 nlL) is stirred w4y MCPBA (74 ng, 0.3 mol) for 2 h at
0C. The reaction mxture is distributed between DCM (3 nL) and 1 M KHCO3 (6
m.). The organic phase is washed with water (3 L), dried over Na2SO4 and
concentrated El ash chromatoqr aphy_ (_ryrl ohexane/l acet nnp) yi el ded 94 D
(809 | %4 cdl oxQ-&PentoxydsIibydiodyenzimigazol-4-yi H -
- Naphi g sat s e =3 aReTts W ~TApt T A sofutiom of 1T —=(1
-naphtﬁl% ene%bq?%ﬁﬁﬂﬁeﬁﬁyyﬁgeemv o%%\egnép it ‘glylene (112 ng. 0.3 mmol) in DCM (3
mL) i p158 i rir2(NKCHicysoRed|)¢ Zaéntoxy-bénzmiderai4)ylf or PHh at OC and furthey 2 h

at ropmt-enpetat e e teact-onfature+Ss—th-strputed—between—beEM{ 3 nlL)

and 1| M HC)E%(W;"N@%—F&Eﬁﬁ?nmfsb(?nlz'g"%ﬁ%'éfrW| h water (3 nL), dfied

over %S @w?wg%gp%)tﬁbgﬁﬂm -basiimeRAEemR§logr aphy| fcycl ohexane/ acet ong)
g Q

yi el dpd_91 colourless crvystals. Examle 3: Synthesis of

Phosphi®9 ¢ |&(4metvinireraziptillcapertoxsbenaimgazd-4-wa| Hi5, 16, 20, 21, 23 (a)
td of

(4-Pe OXV5. NP2V AL VA R O LI ¢ acT d methyjyester—AsotutTon
dry, :'?%dstaﬁpﬂg@@%ﬁ@éﬂﬁ%‘%ﬁﬁ“gﬂ%% in thl Jgne/ THE (1:1, 11 m) is
treat ptisiv t|2-(iEH(OHR).0(C1H,) SOH)-7-p8ittoXy-bemaihidaaciel-wt i f Hed for 1 h at OC gnd

f ur t hp—2H—at—rgemiterperature—Fthe modure+s—addedto—a—soelutioen—of

1- i odp182 pdrt PBTTIGIEPNE RPN S-HBygo-Depzimidezary g NEt3 (1.64 ni, f1.8
mol )| in gegyonitrile (27 nm). After addition of [Ph3P)2PdCl2 (376 ng, O0.54
mmol )ithe rleaction mxture s heated at 90C for 4lh After cooling to room
tenperature, the reaction mxture is concentrated. Flash chromatography
(DC™M i : 9 j i)\ 5 mz) 292
(M). T'E% m@g@%@ﬁ%@ b ‘?‘E%‘é‘%?‘ﬁ%@‘i'ﬁgﬁﬁ% )Srﬁmb-qm 3 Eheoﬂsgpi it ) 25

met hy| aceording toxhgiinventien:of  ( 4- pent yl oxy- napht hal en-1-yl ) - phosphi ni ¢ aci d
met hyf—este {339 Ny 2—mot); N'_LI§2(O. 81t — I gzmmot ) —t=rmaphthyty odi de
(0.17] nm_, 1.% mmol ), DPEphos (81 ng), and Pd2dba3 @8 ng) in acetonitrile
(3 nL) 163 Henrtimidiaadl- BPEnapHityl3 h. Aft-©-(CHyOHg to [ D@t enperature, the
r eact Fop—xture—s—di-st+-but-ed—betweenr—water—(6—H)r—anrd—t+oluenre{2 6
m.). The conbi ned organic phases are washed with water (6 nL), dried over

Na2 SO iR ERNESAbAshdsHIré phepafd £4rBk RRAY fdll@@Mg}'% arfbhs:yi el ds 246 ny
(50% O?Hg‘slightlyeellowo?l.p24I\/A\;m?(')OS -22 (c b

Napht hal en- 1-yl - (4- pent yl oxy- napht hal en- 1-yl ) - phosphi nic acid: A solution of
napht hatepfardtion 1: Synthesis of Ketones

' The preparation is done according 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.

Exafnple 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;3; (185 mL) and toluene (2 x 185 mL). The organic phase is washed with water, dried
over Na,SO,4 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),



- (4- pent yl oxy- napht hal en- 1-yl ) - phosphinic acid nethyl ester (156 ny,
mml) in acetonitrile (1.5 nmL) is treated with trimethylsilyl |0d|21éN(ADZUﬂ5
m., 0.75 nmmol) and stirred at room tenperature for 1 h. The reaction
m xture is distributed between 1 M Na2CO3 (4 nmL) and toluene (4 nL). The
wat er phase is acidified wth HCl sol4@fion (1.5 nL) and extracted with
toluene (2 x 4 nm.). The conbined extracts are dried over Na2SO4 and
concentrated. Flash chronat ography (DCM net hanol/NH3) yields 127 ng (83%

26, *260r BSOS EBR I ine s (h maN RGN (1 I RERIeq 1862 hEERRT. Wb

of 1- |mhhngiq)mmhylemppfatumpmmhetm roiktude isgyashed witholvater (16BalONmnd(fdte®@ g, 4. 2

TS oy SRR SRS o g B R ey B LR R

at  80Qcydbheianeebiong) %@Idé@OFBngi(Emﬁ'z)&irf]'ébl@uilé& d‘r?ﬁ@ltsl on |m)r§t ure ; stfl | ter ed
over s | Ca an concen e as C (0] (0] exa e/ e
g S T e A

Met hyl 4JPaﬁMo&9JnaBntiaareMb({fb RENY glnﬁﬁse:;r?1 mapomelrﬁr) id stittad mm M@Peﬁ\ galmkj Tooc el

napht hal en- 1 ntyl oxy- napht hal en- 1- 2 am ne 40 nmmol ) in

DVF ( 1mmql)Lf§>r 25/ at Pé& Tg“@ rRACtPNNEIKtUre mtrmeﬁé v@ea@%wlamdm KYCGs odi de
0.13

{ enper STPE T BRStnke (Lo WSt i nafer (L] Add ol NESSOR MRS AGRRT

t ol uenlélaghzclxromatng)raphvr(eycd@raxane/acemge)rweidmaémg (B080) dxf celgudeasrcrygdeall$SO4 and

o (00 ToF Nepnfry R RICEBRAGRIP R hakfe N SEBH SLI U adSEh B guce 7
- Appl i thﬁoXﬁn@hthaléne (32 rag 0. @Blmdl)am DGNPERtrY) mthredprhmthEBA-(H&smbf 09i c
(T o7 Nt 2Rk pC riirer 2 hnt g e ara R o RBRm mETe oo A8 o
and DMs$awed® DON-I3 inE) &id TMaHED; @ARLY THe danibiphase BOvAdhed With wa@rn(e mL)

tenperature the reaction mxture is treated with water (400
neut r afifeskyenNaRS@nangcroncestraey. Flagh eiromalogranty (axclmxaf'e/m%ten% we'@%m

Pr oduchgiPa%Pbi @fdRRsP¥rybiald ration, washed with water and dried in vacuo to
af ford { 6 g (100 ?/ col our | ess crystals. np 275-285 C. (b)
1- (4- Pent yl oxy- napht hal ene-1-sul fonyl)-1, 2, 3, 4-tetrahydroqui noline: A

X g SRR PROGIAL R g 07S 2oL Sodt umsalt (147 .

( 43 L, Afpligabledd Exabdb, I¢i 15,06, 80, 2@ t enperature for 30 mn. The-

' (@) (4-Pentyloxy?naphthalen-1 -yl)-phosphinic acid methyl ester: A solution of dry, crystalline
H;PO; (1.46 g, 21.9 mmol) in toluene/THF (1:1, 11 mL) is treated with HC(OMe); (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 (Ph;P),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 (3 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,4 and concentrated. Flash
chromatography (DCM/methanol) yields 246 mg (50%) of a slightly yellow oil.




resulting clear solutionis treated wth DIEA (86 L, 0.5 mmol) and
1,2,3,4-tetrahydroquinoline (95 L, 0.75 mmol) and stirred at roomy 4 MAY 2005
tenperature for 18 h. The reaction mxture is distributed between water

m.) and DCM (2 x 3 nmL). The organic phase is washed with water (3 ni),

dried over Na2SO4 and concentrated. Ft@2h chromatography (toluene) yields 79
ng (39% of a colourless oil. Exanple 6: Synthesis of Amdes Applicable to
Ex. 79, 80, 163 (a) 4- Pent yl oxy- napht hal ene-1 - car bal dehyde: A m xture of

4- hydr QBrZBN phin? 4! -§0@- dentﬁmdﬁﬁ{y&nﬁé yd- p%%s;%lmégcﬂ?ﬁ'sblutnb'ﬁgf‘lnéﬁtﬂﬁeﬁh 12

mol ), Ibromde is stirred at 50C
for 4 M- (4A29cné{40>6!dlﬂphﬂ'@|ﬁfb1 'VB@#DSM@@&'HUF@W'@W &9 mgn0. 3r5h"9<m9|9 Bis treated

W' th "‘%&é@)rﬁ@ 1”3%%‘% dd“@lth trimetn{ikityl Rt (A hE o, %Hrﬁtﬂ ér‘?c?st\’r‘fetdzbttréﬂ ene

ani c ses ar'e washed rle over
Na2804temrmaram(mbentrr a'hedeao@mymnaure is alistribut¢dhetivebe A WEI00H ds) 2nd5 g (899

R e e
) ot ety st s
\?vgt er @r?mﬁgr?prﬂf@wgﬁ%ﬁo@HW‘?%%wEB%@SJZ’%F%CF”BI"ﬁﬂSP fpa '?',he product is
col | ected by filtration, washed wth water and dried in vacuo to afford

1.92 g (95% of brownlsh crystals. np 190-202C. (c)
(3, 4- DEXg F+Synihesis iohAmines - (4- pent yl oxy- napht hal en- 1-yl ) - net hanone: A

mxtur apht hal ene-| - carboxylic acid (103 ng, 0.4 mmol) and
DCM (2 Hgéca%b’prea% dé%l\nz? thionyl chloride (34.6 L, 0.48 mml) and DW

(0. 2 m3) Naptithaian- T-glel(4a1en4,m§3<yﬁrmphlhdl\en TJyBammsAlmlmge of tadosbperityloxy-i s

06 GRS £.78 o). HIPNA9.30 2 G eIk OO SRR S48 91 55 b Che
reacti mmolm>(auﬁtﬁjty|§hdbpﬁmbympﬁeegl Bt meg)) alahrllﬂﬂgﬂ&% (?)5 8mg) irkittlidREVb il ¥s 4

mL). The conbi ned ganl c hases are washed wth wat er, dried over 2S04

and cohpalAt ferAdmingat OFC.Aftes sapingr lagngm lempeipiie e @psion Bixye |5 e 78 g

529 t
(EX A B\f/er%r [5: '31'n§ *&oﬁ{ééﬁ%ﬁg?’éog £ Ia@é gmfga@gragmgﬁg%géxé?{e/éﬁ}l Acstati)ldfsiRbe gt O

4- Pent §2 @ﬁg}?fomabmlmleéa@mstaiar boxylic acid naphthal en-1-yl ester: A solution

of 4| p@%&é@éa&htﬂ%@ﬁﬁgﬂ &%’b@g@o@@?@%ﬁ%@ﬁgﬁyls Sfnd™ schutonBIREphthSe iyt (2
(4-pentyloxy-naphthalen-1-yl)-amine (154 mg, 0.40 mmol) in DMF (1.7 mL) is treated with NaH
(75%, 18 mg, 0.56 mmol) and methyl iodide (0.13 mL, 2.2 mmol) and stirred at 50°C for 18 h.
After 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



M 170 L, 1.5 mmol) and stirred at 50C for 1 h. After addition of D EA (0.3
m., 1.7 mmol) and 1-naphthol (216 ng, 1.5 mmol) the mxture is ref g)f\&ql“ﬁr
2 h and distributed between 1M KHCO3 (5 m-) and DCM (2 x 5 ).

conbi ned organi c phases are dried over Na2SO4 and concentr at ed. FI ash

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

Nt g i I S B S B0 B0 B e
1- naphtdayttingionear (s3Riibn idtredted wilNDIEA (36 ME( Aol arids 1, RxatathydrofuikGiingA (80

and stirred at roomtenperature for . The mxture is filtered over

I—Iy12 | 0, (W liled- B EMANBNGCHir r@ﬁ@tm&mm@l@m fqrﬂﬁé‘thwm@@gwgpws distributed
cyclo /

Nt naF e e (o REFREN Do (£ P nlp TR SRR ofopd R Y aler (4 Ry
nap ht htheﬂer;NlagSplaOdcpao&rthHmhmmarhamgmpw Xtolmhe)ﬂlelde 78]m@ (9% df24 ny,
mm‘ {”and BH3 ' pyridine (16.3 L, 0.13 mmol) in THE (0.65 m-) is
stlrre8 g r‘?’%6’141terrperature for 16 h. The reaction mxture is concentrated

and distributed between water (2 nL) and DCM (2 nL). The organic phase is

dried gver Na2SO4 and concentrated. Flash chromat ography
(cycl oFERBRLE Greihesis °§r"‘€?'ﬁ%s 14 ng (58% of a colourless oil. Exanple 9:

Synt hegi gl,c%fb,é{b@‘smmplmgabl eto Ex 39, 40, 4 1.
Napht ﬁal en- 1-yl - 3-'(4- pent yl oxy- napht hal en-1-yl )-urea: A solution of

: »4- pent (@) ox&PﬁatymxmaIaeh@aIenedacrajbadylelnxdeac|Aj (migigreny of 0.44hydrexyyngphredene- 8- bi sd

th j 6 i t

Irog'rsn t g%@(%?rdgﬁ% f ora’ ﬁfﬁm{r?% Ng%g‘r gba{;gd?‘ﬁ?ém B})EE‘YE@%T% dét()l§ '%L;L%Hr%gng

é n?phgh?/ Imambmsw 9 %gtl'_:gd at sond jortdie. Mte«tcwo&ng o heat mtlnmdrawfﬁ)ﬂiefrgactﬁmh
istri e n or gani ¢

hases Minge i aeAed wiftvat (aoiabess ANHCRERA T, Bril Bt efrseusenih s &

concenkrag egl), H@%meﬁmbﬂ%‘% B GHARYs (47 Obadhey aniEd aefdrOfibd Yook d¥a,36, ahd( 49%
of browni sh crystals Y 2005 -25 Exanple 10: Friedel -Crafts Synthesis

of Bi SCWC;?P"R@%??@@W"ZAW (cyslshexans) weids As1> 8489%bof brawnish onals.gmp 6698 .
89, 90,c91, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107,

108, 141, 145, 146.
(b) 4-Pentyloxy-naphthalene-1-carboxylic acid: A solution of 4-pentyloxy-naphthalene-1-

carbaldehyde (1.9 g, 7.8 mmol) and 2-methyl-2-butene (39 mL) in +BuOH (150 mL) is treated
with a solution of NaCIO; (7.05 g, 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 collecfed 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 pL, 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,SO, 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



(4- Fl uor onapht hal en-1-yl ) - (4- pentyl oxynapht hal en-1-yl) nethanone: A stirred

solution of 4- fluoro-1-naphthoic acid (0.5 g, 2.63 muol) in anhydr %%%@qmﬁ

(10 mL) is treated at room tenperature with oxalyl chloride (0.52 g, ST

mol ) followed by a few drops of anhydrous DMF. Once bubbling subsided, the
clear solution is cooled to 4 Cin an-i2de bath, and al umi nium chloride (0.7
g, 5.25 mmol) is added in one portion. After stirring at 4 Cfor 20 mn, 1-

pent yl oxy- napht hal ene (0.563 g, 2.63 mol) is added, and the reaction

Fenct | aif anloxHEphhGentl iy 2ok naphi IS £94 sRIPA Salfich Y S Bprilog. e
(250 minaphtidlenet t-aarbaldehyidee (124 ueg.u@ 5 phvask: in §Cb4da|m|i-)dﬁdle|a$6d Witk H8HOMI (3821 esh
vySor) MR, 96 Pl S iR S 100 . P PR B a0l Bl FormBfgd” o

chr OFYHHO@é;ﬂﬂHTM Qme shd,i £.8 rgelol) UBk NeixRIrdisDtelgged Tz &t asd Qirutéd betwe e MM
cycl ohexane: et h acetate as eluant to give the desired product
ngg@ dod

9:
(0. 996 K] EQBGHCM 2 %@lg‘)t bR cemBinedordaniGRhasepiate oY N5ire 9+ and
Appl i caBheertatée:Fi&h cfﬁéma%ra&@%ycl@'@xaﬂ@’@ceté@é yididé 82(rAg (43%) of colourless

Trifl uoronet hanesul foni c aci'd 4-(napht hal ene-1 -carbonyl)=-naphthal en-1 -yl
est er: clystals.uor o- met hanesul foni ¢ anhydride (3.1 nL, 18.43 nmol) is added
slowy to a solution of (4- hydroxynaphthal en-1-yl)-naphthal en-1-yl

met hanone (5.0 g, 16.76 nmmol) in pyridine (15 nL) at 0 2C under inert

at nos pHbrampld 18 Sypthesisoof Imingsiared Amisds rred at 0 2C for 30 min and then

al | owed, t e enperature over 24 h. The reaction mxture is
pour ed ‘i 9&98%{%& ﬂ 'e% @c‘?@d three tines with DCM The conbi ned organic
extract(g) angpmpesbed W?ﬂ(ﬁeﬁﬁntﬂb*WnathﬁdlbM@lyﬁfmetﬂylid@hg] a-?kﬂMQOUA k@hn@pl dﬂ iqon,

wat er and brine. The organic phase is dried over anhydrous

concentReabiRxyaphiaipne- rerbaldghyAfe (485 Figh iG:2 domel) ?'Pﬁ@'?fhlé'ﬁF’UPPaf?@g‘? %)P 2 (10%
et her/ Wﬁb@hﬁwy @J {r&418d Wis MQSIW @&d R )Oéﬂ'\{%tlr(é #%06m t@ﬁu@erat&r@for 2d.

Napht hal en- 1- | am nonapht hal en- 1-y ) met hanone: A solution of

trifl quf@n@txnﬁﬁ&thr%pterdM@ digchaysitNeaPEnand ceagentiaiad) Fiasprahrrmatagraphy
ester Yl s, 0.859 mml) in
anhydrg%%?a%%g% Bec § }Qlelaggoﬁqj@tz/ %ﬂ}@ﬁﬁ% pal l adium (11) acetate
(3.2 ngb) Naphthalenol- yl (4BENKXRXy-haphthaled- opidethyhiamineicA sobdipnrf tnaphthaleneeylt 96
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vacuo to afford a reddish-brown solid residue. IS |§%¢)ur|f|ed by flash
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349 phase is dried over Na,SO4 and concentrated. 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 (108 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 uL,
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 Na,CO; and water, dried over Na,SO, and concentrated. Flash
chromatography (cyclohexane/acetone) yields 78 mg (49%) of brownish crystals.



and 30 ng of recovered starting material. (c)

[ 4-{Butyl-(2-norpholin-4-ylethyl)am no}-napht hal en-1-yl ] - napht hal e?‘[tNNUUUS
nmet hanone: A solution of naphthal en-1-yl-(4-butylam nonapht hal en-

met hanone (65 ng, 0.18 mol) in anhydrous DVF (4 nlL) under inert at rmsphere
is treated with NaH (60% 28.8 ng, 0.725-mmol). After 20 nin

N- ( 2- chl or oet hyl ) nor phol i ne hydrochloride (37 ng, 0.2 nmol) is added in one
portion and the reaction mxture is stirred at 800C for 2 h. After cooling

10 1 OO Bk aipIE $0:H i cRd- Cfrﬁﬁs S?ﬁﬁ\bb&%f@l%ﬂ(é@n& stributed between water -and
ethyl acetate. The conbi ned %anlc hases are dried over anhydrous MySO4

and coAgpirabia ledEx A8vES $8, 3\ﬁ§l<%f’s m88.ct ABh9 T Xy 85.0% P48 A% y00,acet at e)

ields 9 f r t d 26 of recovered startin
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extracts are washed with water, dried Izj/g d the sol vent renoved under
|

r educ eBentyloxg-sapithalere (9.563 8,263 erpel} isfadded, wwddhem-@@ﬂaﬁnse ipallewed ©a gel

| t 679
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- et hanethy! acktate {50 mbdand watar25F mij and exirashast Ffaaeguwmrmsaos dddmonally
8- h , 0.084
rmé{‘f‘p WSePRoT pe fERAI 812 RS0 ST ARG B et e g g, 0. 12
rrmﬁl é Iygmds 0., )flltarmttaitde:o(nEeTtgac’;ed?mgS% TmsngisBlJéI,PstL(r&edr!ng}E 15mol % :c n
an r ous Il OXa ed a naer n afgon. at Nnbs ere 1or
20 b SRR skt usie AEbi0e AhparuRInYa Forbl ol AR G
ext r achestatei (bN) @t _Yant @gﬂ@n@ de’Iré€ piddifers(0.958ey, 99%9! ned organic extracts are
washed with vvater dried (MgS™) and the solvent is renoved under reduced

pressure. The residue is purified by HPLC. Al fractions containing product

are baékgipﬁﬂé W: tgy,ﬁﬁ@g,yg}h FeTateYa) Eﬁg_rAlp C}Sn@s’“d extracted with ethyl
acet at e.

e organic extracts are conb dried (MgSO4) and evaporated to
affordAph@ab{ﬁtOcﬁmﬁoa@ tHe12Q,6€6hb3k 1@1213#9 319%. 2 4 MAY 2005 -27 Exanple

12: Sy Pé[) Herﬁbgro%feth%lﬁg?&li’otrﬁg aech ?j(ﬁéfr‘lwélert%e-ﬁ -%Q%%nid)-naphthalenJ ?yl ester: Trifluoro-

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 MgSQO, 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 t-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



Applicable to Ex: 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 62, 63, 65, 66,
67, 68, 69, 70, 71, 74, 76, 77, 78. (a)

8- (Napht hal ene-1 - carbonyl ) - 5- pent yl oxynapht hal ene- 2-carbonitrile: A SUAY 18y
m xture of trifluoronethanesul fonic acid

8- (napht hal en- 1- car bonyl ) - 5- pent yl oxyng ht hal en-2-yl ester (1.0 g, 2.09
nmmol ), zinc cyanide (0.294 g, 2.51 mmD ? and Pd(PPh3)4 (0.121 ng, 0.1 nmol,
5 nmol% in anhydrous DMF (10 m-) is heated under an argon atnosphere at 90
Cfor 3 h. The mxture is cooled to roomtenperature, diluted with water
and extidadhedilttdte écevapoesedirt vacebhylafiacd aatddish-heowmsplitiresiduedrhid & puried ubl e
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and potassi um carbonate (26.7 ) in acetone (200
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sol uti q@ofaécov'é%c{gtymﬁgrmaaéhaar gon at nosphere. After the mxture is
allowed to warmto roomterrperature and stlrreafor further 4 h. The
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and the sol vent renoved er reduced pressure.” The residie is puri
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CyCl Ohﬁ? Fm?éﬂt{'é/r{esuﬁ&ﬁ(t, ahﬁyd]'lgij(b 8t80g &, i@hﬁnéli‘gn&jﬁ% Fn%r@%‘ﬁﬂ’é&hpﬁgr I?trgg9n39%

(d) 7 ['am nona al‘en- 'A'stirred solution of
oxatri (f,cyc% [ha T.’zrelscrbvezﬂ 73 uenteved zmdera regiuced rpressuze eyl athie nesigye 48 dgjuteQSNltM
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r educed@: Preaitordene désired product (1 0 g, 67%).
(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. All fractions
containing product are basified with sodium hydrogen carbonate and extracted with ethyl
acetate. The organic extracts are combined, dried (MgSQO,) and evaporated to afford the
product as the free base (12 mg, 31%).



2 4 MAY 2005 -28 residue is purified by chromatography on silica gel
(initial eluent cycl ohexane, final eluent- cycl ohexane: ethyl aceta?gl%%”%%
to afford the desired product (3.67 g, 82%. (e)

Di al | yl - (8- pentyl oxynapht hal en-2-yl )am ne: To a stirred sol ution of
n-pentanol (0.18 g, 2.1 mml) and trjgppenyl phosphine (0.55 g, 2.1 mol) in
anhydrous THE (10 nL) is added a solution of 7-diallylam nonaphthal en-1-ol
(0.5 g, 2.2 mol) and DIAD (0.45 nL, 2.1 mml) in anhydrous THE (10 ni).
After overnlght stirring, the mxture is diluted with brine and extracted

three Exarpplend:$vathaals gt SubstituterkBiscyWbKatomesr gani ¢ extracts are washed
Wi th babRfapth@: 56, '\515%)59'5‘1 9?3553“59‘@' 5‘(()06§r691%35 6-@?9659  Ge71 7.

purifi e y chromat ography on silica inr'tial uenf ohexane’ final
eI uent 7@y&, dBexane: et hyl acetate 98: 2) to afford t he desi red pr oduct (0 28
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tenperature and stirred under nitrogen overnight. The mixture is washed
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cool i ng1.p enrheprallyIdIpRIdat(28.92 g 251 mm’num andl podissiuinashriydriadie (28t §r 1996 |
extracted three tines into ethyl acetate. The conbi ned extracts are washed

sever alhmoj)jipasetgne F?W'e)r's "?ﬂ*ﬁx@ﬁ f?ereé‘?B’eﬂh'é rRIPYRShENGeE feRHegd under

r educegkoB8176 BHE e rEBRIUERSHIHET with m@t&rlaﬁb%&tr@&e&hﬁ.@@nﬁ@gmp&%t&a fid i ca gel
(initial eluent cyclohexane:ethyl acetate 97:3; final eluent

cycl ohesrahieedelgpnicaxaels aropasiyd vith weiesrdiied {MoRSelraichenaportad iirecye: t he
d ke 439
esir Sﬁ?é)Fe%QMEtns Q‘d fyech'r %&%gﬁ%n? 09<r§rn§|lféat e d(lg@ggé@n%?fd affra e d&kiBa 437

havi n 1 rst el u
1, 6- bi Bro(iwérﬂ@%)gy%%bht hal ene. (h) Acetl c acid 5-pentyl oxynapht hal en- 2-yl

_est er- (cf‘D?alilgll[(ﬁ ?—%xgt%)%lle[g.@.Pé_é'ﬁaﬁaeeg-Q,ﬁ}@?@—?é?ltaleﬁlfﬂja%mne. A stirred solution of

diallyl-(4-bromo-3-fluorophenyl)amine (15.55 g, 57.6 mmol) in anhydrous ether (30 mL) and
anhydrous furan (30 mL) is treated with a solution of n-butyllithium in hexanes (36 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 (MgSO,) 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%).

(d) 7-Diallylaminonaphthalen-1-ol: A stirred solution of diallyl-(11-
oxatricyclo[6.2.1.0_2,7]Jundeca-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 (MgSO,) and the solvent removed under reduced pressure. The



oi I 6-pentyl oxynaphthal en-l-ol (6.18 g, 26.8 mml) in DCM (100 ni) in the
presence of NEt3 (4.4 nL, 31.6 mml) is treated dropwi se at 0 C wpthM&y 7005
solution of acetyl chloride (2.24 nL, 31.5 mol) in DCM (30 nL). After
warmng to roomtenperature and stirring for 3 h, the reaction 2 4 MAY 2005
-29 mixture is washed with brine, drie@8¢MSH) and t he sol vent renoved
under reduced pressure.- The residue is purified by chromatography on silica
gel (1.5%ethyl acetate in cyclohexane) to afford the desired product (4.56
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refluxed for 3 h. After coaol |ngEto roomtenperature, the mixture is diluted
wi t h watieed UQSPfdetiOQ&" QYermighie ckhec mieiie isnaghad with exatyratask seqinms hydipgen:t hyl

acet al garbBseCORICHE (bHH) 8R4 SnéRuctEs BRssaLBINRIID o dbisRIntAU AL, @il t he

sol vent renoved under reduced pressure. The residué is recr stallized from

et hyl disthvhetharoThe Pegania peasessare cmpinegh wasped with waanydrigd . (MgSEk) ghd theel | ow
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a sol ugeb(mmai ellenbeyslohexane, final eluent cyclohexane:ethyl acetate 98:2) to afford the desired

product (0.32 g, 75%).

(g) 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 NEt;

(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



pentyl oxy-napht hal ene (419 ng, 1.232 mmol) in THE (8 nl-) at-78'C
(acetone/dry ice bath) is added dropwi se, n-BuLi (0.99 nm., 2.5 M Izn[lMA 2005
hexanes). A yellow precipitate appears after a few mnutes. After Irring
for 30 mn, a solution of isoquinoline-I-carbonitrile (210 ng, 1.364 nmol)
in THE (2 m-) i s added, dropw se, by'gﬂlri nge to give a deep red sol ution.
The reaction mxture is withdrawn fromthe cold bath and allowed to warmto
roomtenperature over 3 h. Avivid blue 2 4 MAY 2005 -30 solution resulted.
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with acetic acid and extracted three times into ethyl acetate. The combined extracts are

washed with water, dried (MgSQO,) 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-Heteroary! 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 2C (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



overnight. The reaction m xture, which becones black, is allowed to cool to
roomtenperature and diluted with ethyl acetate and water. The or gzaznmy 2005
layer is washed with brine (x2), dried over anhydrous Na2SO4,

concentrated on a rotary evaporator. The crude material is chrorrat ogr aphed
on silica gel (cyclohexane/ethyl acetaB@-5/1) to provide the title conpound
as a green oil (52 ng, 32% . Exanple 14: Synthesis of Benzi m dazol ones,
Benzi m dazol es and Benzotriazoles Applicable to Ex: 150, 151, 152, 153,
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A t congce rat re ce ressure. crude
S oehs syl & 0. VRS Sl gt Ghe LoStRR SyBPSTEIN & cistibiadd oo
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used i i taReSS BB MinifRGT | V&ﬁﬁae of ®CM and applied to a silica gel column, which is eluted
(3- Ami no- 4- penty oni/hyihen - napht hal en-1-yl - met hanone: N- [ 5- ( Napht hal ene- |
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outfitted with a gas inlet and septum is added 8-hydroxyquinoline trifluoromethansulfonate
(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.CH,Cl, 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 2C.
After 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;SOs, 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.



reflux for 1 h. The reaction m xture is evaporated to dryness under reduced
pressure, partitioned between saturated aqueous sodi um bi carbonat & amgy 2005
ethyl acetate and extracted wth further portions of ethyl acetate
(3x100nmL). The ethyl acetate extracts are conbi ned, washed with saturated
brine, dried (MJS™), filtered and congentrated under reduced pressure to
gi ve the crude product as a non-viscous brown oil. This is purified on
silica gel using Biotage (90g colum) and cycl ohexane: ethyl acetate (4:1)
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(c) (3-Amino-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



cartridge) and cycl ohexane: ethyl acetate (3:1) as eluant to give the
expected product (0.34g, 53%. (f) 4-(Naphthal ene-1 24NMYN%

- carbonyl ) - 7-pent yl oxy- 1, 3-di hydr o- benzoi m dazol -2-one trifl uoroacetate:
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ne (800ny, 1.98mol) is dissolved in-gPacial acetic acid (10nm) and zinc
powder (5.18g, 79.22mml) is added. The m xture is heated at 502C and

soni cated for 2h, cooled to roomtenperature and filtered through a pad of
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tenperature and all owed to stand for 48h. The precipitate formed is

col | ecfalyrated brine (100mL), dried (MgSO.), filtered and concentrated under reduced pressure to
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-2-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 pressure 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 1052C) for 30 minutes. The
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by filtration, washed with ethyl acetate and dried under vacuumto give a
white solid (3.999, 619 . (k) N-(2-Acetyl am no-6-hydroxy-phenyl )-Qqemmgglje
(CAS Reg, No. 116345-46-1): Acetic acid 2, 3-bis-acetylam no-phenyl” ester
(3.99g, 15.96mmol ) is dissolved in dry nethanol (501.) under nitrogen

at nosphere. A solution of sodium nethe38ede (from sodium netal (0.404g,
17.56mmol ) in dry nethanol (10nmL)) is added and the m xture is stirred at
roomtenperature for 16h. The solvent is renoved under reduced pressure and
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reducegroppu&ssure to give the crude product which |s recrystal lized from

ethyl acetate to gl ve pure naterial (550ng 429%
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(k) N-(2-Acetylamino-6-hydroxy-phenyl)-acetamide (CAS Reg, No. 116345-46-1): Acetic 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 (0.404g,
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 (MgSO,), fitered and concentrated under



ethyl acetate (10nmL) and water (10nlL) and extracted with further aliquots of
ethyl acetate (3x10nlL). The ethyl acetate extracts are conbi ned, vr?gslpmdzggg
with saturated brine (50n), dried (MySO4), filtered and concentrated under
reduced pressure to give the crude product. Purification by chromatography
on silica gel (Biotage, 40g cartridge)y 3sing cycl ohexane:ethyl acetate
(3:1) as eluant gave the title conmpound (35.5nmg, 42% . (0)
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(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 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
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




under reduced pressure to give further crude product (2.3g), which is pure
enough for use in subsequent reactions. (r) 2 4 MAY 2005
N-(2-Ni tro-6-pentyl oxy-phenyl)-acetam de:

N ( 2- hydr oxy- 6-ni trophenyl)-acetam de (3.8g, 19.39mmol) is dissolved in dry
DVF (25nL). Cesium carbonate (8.83g, 23 immol) and 1- bronobpent ane
(23.26muvol ) are added and the m xture is stirred at 809C for 2h. After
cooling to roonrtenperature wat er (400nmL) is added and the m xture is
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(2mL) are m xed together In a pyrex e an jecte to mcro
- dried (MgS0s), frltered and concentrated under reduced pressure to give the crude product.

This is recrystallised from ethyl acetate/n-hexane at 4°C to give the title compound (1.74g,
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 (1.74g,
6.53mmol) is dissolved in methanol (50mL) and 10M hydrochloric 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 (MgSQ,), 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




irradiation at 100Wfor 30 seconds in a Labwell MW 10 | aboratory m crowave
instrunment. Renoval of volatiles under reduced pressure gave the pure
product as a creamsolid (217rrg, 10099 . (v) 4-1odo-7-pentyloxy-1 24 MAY 12005
H-benzoi m dazol e: 7-Pentyl oxy-1 /+benzoi m dazol e (100mg, 0.49mmol) is

di ssolved in acetic acid-water-sul furiggacid (100:20:3; 5nmL) and periodic
acid hydrate (22ng, 0.098mmol) is added foll owed by iodine (50ng,
0.196mmmol ). The reaction mxture is stirred at room-tenperature for 4h and
at 809C for 16h. After cooling to roomtenperature, 10% aqueous sodium
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0. 439D di ssolved 1 n acetic acid-water- suI uric 3; 10rrL)
and peflllﬁtj@ﬁl and@p@pamyatedt@d(ezm@ced Pressgieniel give theaedaiprotiost Esmems WlfiedeYne

(45m, leror]n?a@E?a)di%' on gﬁ%arg%"llfélbfaﬁe nl@bt é’a{rﬁ'ldbé t@tg'nfe tﬁg nﬁ‘é compound (65mg, 40%).
(w) Naphthalen-1-yl-(7-pentyloxy-3H-benzoimidazol-4-yl)-methanone: 4-lodo-7-pentyloxy-1H-
benzoimidazole (65mg, 0.197mmol), anhydrous potassium 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 802C 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 (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 (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



802C for 5h. After cooling to roomtenperature, 10% agueous sodi um
thiosulfate (10nm.) is added and the mxture is extracted wth ethyl R @te
(3x25nL). The ethyl acetate extracts are conbined, washed with saturate
brine (50nm), dried (MgSO™4), filtered and concentrated under reduced
pressure to give the crude product. Th8k-is purified by chronatography on
silica gel (Biotage, 40g cartridge) to give the title conmpound (67ngy, 46%
along with 124ng of mainly di- iodinated materi al
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[ MtH] +c@@pduindl, A 539.2 [M+H + 9 158-160 396 [ M+tH] + 53 9.4, C 427.2 [MH +

10 207, ?10N &h%hygﬁhﬂ-ﬁ ?penty%kygl-ﬁbenzotr{azolﬂ-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 exiracted with DCM (2x10mL) and ethyl acetate (3x1 OmL) and the organic
extracts are combined, washed with saturated brine (50mL), dried (MgSOQ,), 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]
118-119 372 M+ | 45 6.9, C - 398 [M+H}+
88-91 388 M+ | 47 34,C 451.2 [M+Nal+




11 78-80 410 [MrH + 55 7.2, A 457.2 [MH +
13 454 [MH) -
15 400 M+ 59 8.8, A 481.3 [MH| +
17 58-63 382 [MH] -

[ MeH] +
[ MeH] +
[ MeH] +

451. 3
7.6,

72 10
A 451
C 445
450 |
37 12

[ MrH]

[ MeH]

57 5.6, A 384.

1 [ MHtH +

61 5.1, A 453.3 [ MH +

12 378 [MH] -

56 9.1, c

443. 2

14 384 M+ 58 7.2, A 499MB 1005

16 442 [MeNa]+ 60 5.1, A 467.3
18 70-71 399 [ MrH + 62

6.1, A 384.1 [MrH + 19 107-108 437 [MeNa]+ 63 6.7, A 412.2 [MrH + 20 407
M 64 7.1, A 412.2 [MrH + 21 405 M+ 65 7.4, A 394.1 [MrH + 22 439 M+ 66
6.6, A 437.3 [MrH + 23 494 [ M:-H]+ 67 7.4, A 399 [MH + 24 355 Mr 68 6.8,

12 3 [l e 77 95 100 S [Pt - 71 BaF A abs. s TARTT TS 335

§, ¢ 4273 [ MrH|+ 29 334 1398. 7, C 403,G [MHH + 5230 W& 74 8.9,

3 [MeHl 31 108111 366 b 258 0o #1704 {MeHe 32388 b 76 10,3

BMEH + | 33 374 N 77 6. 9409 52 0% kG o 34 B44MHE |7 6, A

] 3 To0 995510 OB VBT 2005 [THRTE o7 T SIS 370 M

8 39 398 MH8E0d. 1, A3BBIMIF 18R] + 40| 390A[ 2M-Na] + 5@&21M5H1+A’412 '

9 158-160 396 [M+H]+ | 53 94,C 427.2 [M+H]}+

10 207-210 412 [M+H]+ | 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-HI- | 56 9.1,C 4232 [M+H+

13 454 [M-HI- | 57 56,A 384.1 [M+HI+

12 384 M+ | 58 72,A 499.3 [M+HJ+

15 400 M+ | 59 8.8, A 481.3 [M+H]+

16 442 [M+NaJ+ | 60 51,A 467.3 [M+H+

17 58-63 382 [M-HI- | 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+HI+

20 407 M+ | 64 73, A 412.2 [M+H+

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

22 439 M+ | 66 6.6, A 437.3 [M+HJ+

23 494 [M+H+ | 67 7.4, A 399 [M+HJ+

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

25 127-130 418 [MH)- | 69 74, A 451.3 [M+H+

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

27 95-100 383 [M-HI- | 71 8.4, A 413.3 [M+HI+

28 3B M+ | 72 10.0,C 4273 [M+H]+

29 370 M+ | 73 87,C 4131 [M+H]+

30 367 M+ | 74 89, A 4513 [M+HI+

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

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

33 374N+ | 77 6.9, A, 9.4, 403 [M+HJ+

c
34 369 M+ | 78 76,A 450 [M-HJ-
35 426 M+ | 79 389 M+

A




41 419 [M+H + 85 7.7, A 399.3 [M+H + 42 405 M+ 86 7.6, A 414.2 [M+H]+ 43
377 M+ 87 8.4, C 384.2 [MtH + 44 361 W+ 88 8.0, ¢ 370.3 [M+H + @%ng%
[MrH + 89 8.7, C 370.4 [MrH + 46 55-60 389 M+ 90 9. 8, CS?OS[MH—%
451.2 [MrNa]+ 91 7.1, A 412.2 [MrH + 92 6.5, A 370.0 [ M+H + Ex. RT*[mn]
lon mass (ion) Ex. RT* [nmin] lon nmass -(3%mn) 93 9.1, c¢ 370.2 [ M+H + 128 7. 4,
B 357 [MH + 94 7.8, A 386 M+ 129 7.8, B 385.4 [MH + 95 7.5, A 393 M+ 130
7.4, B371.4 [MH + 96 6.7, A 9.2, 436 [MrH + 131 8.4, A 383 [MrH + C 97
9.0, C[A37 {WH+ 82838- 7, A 59:!851!\%*"5 98 71 I, A 455 [WFH + gysz:pJB B-
368. 4 [MrH + 99 11.9. |c 455 [MrH + 134 8.0, A 382 3 [MrH + 100 7.2, C 498
[ M-H 4 335 371. 2 RAMER+ 101 6.385Mv 182 2 [ M-H[OB.¥86 8| 4, G63ZIMElFIAH) +
102 6. g A 4623tk 137 2— vt 03 7,o, WiH] + 138
7.0, A%o. 1 [MHPE .1 ¢ S 8% 435 M}?:'ﬂq’i 139 ’Zq?xgﬂ‘gﬂ“ﬂji [ MH] +
105 6.[3B9 A 413 [ MFH + L40 8.0, 798MBBs2 [M+H] F9.110. 8, [ 10@8@3B\A+lﬂ+412
[MH #2141 7 2 A7 8, 382 3 [MeHL+l C 2 4 M MO%OLWA; 3.4,
385 [N + 142 7.3, A |367.[Aa+ |8410. 0, (/308 7.5, A 13MdEY [ v +
143 7.[347 A 307 Z [MFR)F T b Wi+H+ | 85 7.7, A 399.3 [M+HJ+

42 405 M+ | 86 7.6, A 414.2 [M+H]+

43 377 M+ | 87 8.4,C 384.2 [M+H)+

44 361 M+ | 88 8.0,C 370.3 [M+H]+

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+Na)+ | 91 71, A 412.2 [M+H]+

92 6.5, A 370.0 [M+H]+

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

93 91,C 370.2 [M+HJ+ | 128 7.4,B 357 [M+H]+

94 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+H]+ | 132 8.7, A 397 [M+H]+

98 71, A 455 [M+HJ+ | 133 9.8, B 368.4 [M+H]J+

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 4622 [M+HJ+ | 136 8.4,C 371.3 [M+HJ+

102 6.7, A 462.3 [M+H]+ | 137 6.7, A 395.2 [M+H]+

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

10.1,C
104 6.9, C 435 [M+HJ+ | 139 7.5, A 4231 [M+HJ+
105 6.8, A 413 [M+HJ+ | 140 8.0, A 383.2 [M+H]+
10.8,C
106 6.3, A 412 [M+HJ+ | 141 7.2, A; 7.8, 382.3 [M+HJ+
C




109 5.5, A 411 M+ 144 9.5, C 305.2 [MrH + 110 9.6, A 354 M+ 145 9.2, C
351.3 [MrH + 111 9.1, B 341 [MeH + 146 8.7, A 365.4 [MH + 112 519 wR 105
410.3 [M+H + 147 9.1, ¢ 305.2 [M+H + 113 9.5, B 432 M+ 148 4.5, oLy
[MFH + 114 9.4, B 403.2 [MrH + 149 5.9, B 307 [MrH + 115 9.5, B 448.2
[MFH + 150 5.3, A 5.9, 373.2 [MrH + - 116 7.1, B 446 [MrH + 151 5.8, A
5.8, 359.3 [MtH|+ C 117 6.7, B 418 [MrH + 152 6.1, A 8.0, 360.3 [MrH + C
118 5.7, B 426 [MrH + 153 7.6, A 8.0, 407.2 [MrH+ C 119 9.6, B 154 6.8,

Ot (204 C |40t 8% | 5 42 BEIWE] s e S T B AN C 122
9.2, B 413.1 [®mH + 157 3.2, A 3. 547. 3 (‘1P-M+¢'I+H2 D+MeCN |+ 123 7.2, B
418 [ VFpE lb87 fﬂde gh| ©. o, 4@7 M:ﬁH +I 1AFEFRZOHERN T T T2736¥% [ HP |446
[ MEH] + 159 4.8 qw 5.3, 457. C 125 QO%’EA 424.2 [MrH + 160 5.4, A
5.9, 436.3 C H+H2O] |+ 12665 A467[M+H]+ 61 5.2, AL 5.8, 480.2 C
[ MFH+H26Y + 2 LBEMIAY 2005 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 59,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 59,B 307 [M+H]+
115 9.5, B 4482 [M+H]+ | 150 5.3, A; 5.9, 373.2 [M+H]+
C
116 71,B 446 [M+H]+ | 151 5.8, A; 5.8, 359.3 [M+H]+
Cc
117 6.7, B 418 [M+H}+ | 152 6.1, A; 8.0, 360.3 [M+H]+
C
118 57,B 426 [M+H]J+ | 153 7.6, A; 8.0, 407.2 [M+H]+
C
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]+ ‘
C
121 95,B 427.2 [M+H]+ | 156 7.9, A,; 87, 470.6 [M+H)+ ‘
Cc
122 9.2,B 413.1 [M+H]+ | 157 3.2, A; 3.6, 547.3
C [M+H+H20+MeCN
I+
123 72,B 418 [M+H]+ | 158 7.9, A; 838, 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 5.4, A; 5.9, 436.3
C [M+H+H20}+
126 6.5, A 467 [M+H]+ | 161 52,A;5.38, 480.2 |
C [M+H+H20)+




-41 127 9.7, B 368 [MtH + 162 7.6, A, 7.6, 405.3 [MtH+ C 163 4.6, A, 5.9
451.5 [MtH+ C *HPLC conditions A: Kingsorb 3 mcron C18 col um, 3?”%‘?"2@5
nmm Gradient elution 10 to 100 % acetonitrile in water (+ 0.1 % :
trifluoroacetic acid) over 10 min. HPLC conditions B: Kingsorb 3.5 mcron
C18 columm, 50 x 4.6 nmm G adient elut#bn 10 to 100 % acetonitrile in water
(+ 0.1 %trifluoroacetic acid) over 10 mn. HPLC conditions C Kingsorb 3

m cron C18 colum, 30 x 4.6 nm Gadient elution 10 to 100 % acetonitrile
in waf (F O g7, % U T fruor oagsgisH@a! OVEr (%% R, 4 4 VK962 T 142 -

d ai rrs?é-’l. A conpound of the orrr]gl aﬂslgB RLIX/ (1), ]| R V\herw] X is -S-,
-S(O}, -S(Of-, -S(Q]2NH, -P(O (OGHS) -, -Pé(OH)-, -NH, -N(CHB3) -,
-NHC(ODNH-, -IC(O-, -4 OO, -NHC(O|-163- CH( Ofu:6, A; SI=IN-, - GH8dM+H]+ CH2NH-  or
- C(=NH)-; R} is aryl jor heteroaryl;| R2 is hydrogen, OR4 or NRSRO; R4 is
Cl- Capl kyl or| C2-C8al kenyl ; each of |R5 and R&,” i ndependent|y, are hydrogen,
Cl- Caal' Kyl or C{O CI-Caal kKyl; and 3 1S hydrogen, cyano, heteroaryl,
heterocycl oal kyl, C(OR7, OR8 or NROR1O; R7 is OH, Cl-C4al koxy, NH2,

NHCH2 C(riﬁl@c tighy A; Kirgsaris 31mierpn &d 8 colemncBaik kel mmCGEOEnM eltionki todioo %

C(O-a - d ' aydr ogen, Cl1-C8al kyl or

C2- Ma%%éé%ny}tﬁ@qnwﬁgﬁ?&h%ﬁgE)d\f/ll[}%g?gé[?igg@ Hb%vgﬁﬁ@n’!ﬂg -C(O- and R2 and R3 are
hydr ogdRLG corditians Bay<ihgsgear8.2mitré?8C18 soldmneithok§ mrRiGradieniglitiveri 0o 10@Gght hy|

nor 4-nethaxy-1 -naphtyl, .i.n free base or. pharmaceutically acceptable acid
ndai 1 B LE i gl By G ilorahi 3BRF ot 18R
HPLC conditions C: Kingsorb 3 micron C18 column, 30 x 4.6 mm, Gradient elution 10 to 100 %
acetonitrile in water (+ 0.1 % trifluoroacetic acid) over 12 min.




manuf acture of a medi canent for the treatment or prevention of a disease or
condition in which cannobi noid receptor activation plays a role or Iéf/‘ 2005
inmplicated. 2. A conmpound of the formula ~ RS RIXI / (1), [/ R vgh é]’n X
is -S-, -S(O-, -S(O02-, -S(O2NH, -P(O(OCH3)-, -P(O(OH) -, -NH,
-N(CH3)-, -NHC(ONH, -C(O-, -C(O-@,. -NHC(O)-, -CH(OH)-, -CH=N, -CH=CH,
-CH2NH or - C(=NH)-; 2 4 MAY 2005 -43 Rl is aryl or heteroaryl; R2 is
hydrogen, OR4 or NR5R6; R4 is Cl-C8al kyl or C2-C5al kenyl; each of R5 and R6,
i ndependently, are hydrogen, Cl-CBal kyl or C(OC, -C3alkyl; and R3 is

hydr oge®MEyano, heteroaryl, heterocycloal kyl, C(OR7, OR6 or NRORLO; R7 is
OH, Ci1-C4al koxy, NH2, NHCH2C(O) OH or aryl; R is hydrogen, Cil-C8al kyl,

C(O Cl-C4al kyl or C(O-aryl; and RO and R10 i ndependently are hydrogen,

Cl- C8al iy Forppound.-afthg leenye: with the proviso, that (a) when X is -C(O- and
R2 and R3 are hydrogen or R2 is hydrogen and R3 is 4-nethoxy, Rl is neither
1- napht hyl nor 4-nmethoxy-1-naphty Qbjt when Xis -C(O- or -CHOH)-, Rl is
not phenyl; (c) when X is -CHeCH -CH=N-, R2 is not hydroman; (d) when X
is -CH2NH-, Rl is not 2,4-& am met hyl -pyrido [2,3-d)pyrini’dyl; (e) when
Xis -NHC(O) -, R2 is not am no; Rapgh(f,) when X is -C(=0 -0 and R2 is am no
and R3 is hydrogen or R2 is hydrogen Rind R3 is 5-anino or 6-anino, R is
differg %refnr om unsubstituted phenyl, in free base or pharnaceutically

acceptable acid addition salt form for use as a nedicanent. 3. A conpound
of f or¥ug a5\ -HOIRIB)t-, (3(P)NRR, -P(O)(OCHj)-, -P(O)(OH)-, -NH-, -N(CHg)-,

-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 heteroaryt;
R? is hydrogen, OR* or NR°R";
R*is C-Cgalkyl or C,-Csalkenyl;
each of R® and R®, independently, are hydrogen, C;-Csalkyl or C(O)C;-Csalkyl; and
R® is hydrogen, cyano, heteroaryl, heterocycloalkyl, C(O)R?, OR® or NR°R";
R’ is OH, C;-Csalkoxy, NH,, NHCH,C(O)OH or aryl;
R® is hydrogen, C;-Csalkyl, C(O)C+-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 hydrogen and R®
is 4-methoxy, R' is neither 1-naphthyl nor 4-methoxy-1-naphtyl,

in free base or pharmaceutically acceptable acid addition salt form, for use in the
manufacture of a medicament for the treatment or prevention of a disease or condition in

which cannobinoid receptor activation plays a role or is implicated.

2. A compound of the formula

[~
ri-% O (1,
RZ
wherein

Xis =S-, -8(0)-, -S(0).-, -S(0O),NH-, -P(O)(OCHjs)-, -P(O)(OH)-, -NH-, -N(CHa)-,
-NHC(O)NH-, -C(O)-, -C(O)O-, -NHC(O)-, -CH(OH})-, -CH=N-, -CH=CH-, -CH,NH- or -
C(=NH)-;



wherein Xis -S, -S(O-, -S(O2-, -S(O2NH, -P(O(CCH3)-, -P(O (CH)-

-NH, -N(CH3)-, -NH(OQNH, -C(O-, -C(OO, -NH(O-, -CH(OH)- m
-CH=CH, -CH2NH or - C(=NH)-; Rl is aryl or heteroaryl; R2 is hydr Y 184
or NR5R6; R4 is Cl-CBal kyl or C2-CB8al kenyl; each of R5 and R6,

i ndependent |y, are hydrogen, Cl-C8al-kgl- or C(O Cl1-C8al kyl; and R3 is

hydr ogen, cyano, heteroaryl, heterocycloal kyl, C(OR7, OR8 or NRORtO; R7 is
OH, Cl-C4al koxy, NH2, NHCH2C(O OH or aryl; R8 is hydrogen, Cl-C8alkyl,

C( O Ci1-(Aal k){ or C(O aryl; and 2 4 MAY 2005 -44 R9 and R10 i ndependently
are hydr 0§én] ctiete®antyl or C2-C4alkenyl; with the proviso, that (a) when X

is -CR - ,Sa‘p@%%naﬂd‘* GRNRYE, hydrogen or R is hydrogen and R3 is 4-net hoxy,
Rl is neither - ht hyl nor 4- met hoxy- | - naphtyl ; (b) vvhenX|s -C(O-

- CH( OH) - , RR% GCealiy qsrfer@aalkeoul) when X is -C(O- or -C(=NH)- and R2 or R3 |s
SRR, Rle sthgired g (d) when X
dch d?‘?-é faherR Fn%ﬁ%bﬁf(}} %ﬁ@@%’r’&éenn@r -cdhiR mﬂ*&‘w@%%ﬂg}‘ and ( ) | Sezot

2 4- d| Bmi Iﬁ@ydr@gﬁmmnomﬁtw@[ytz hstequylpalhvldQSO)F{’f@RvmeNR s -NHC(O) R is
not am nog ) 2NH-, - N(CH3) - -P(O)(OCHB)-
-C(0)0-, ?gsH\r,l% %& gINH NHC#Q;?)%;PW% \H-, Rl is nei t her phenyl nor

4, 6- di met lHyIIS fwsimgﬁnd@/i Caallky), Q@é@ -Rqdlleyl oNEAS} EQ"NHand R2 is not ethoxynaphtyl;

and 0) whgn met hylam no, in free
base z)r am?ﬁgagdl (g(?; %ﬁ't%éﬁ%%gé#%'é@rkgpouﬁ?“gékggyl n yto claim 3,

wher ei wittthiespro@¥@)that (Rlwhen XagpiG(BY)4 andr& arsl R remm%r ng'lds l'R@rownlayldr ogen.
5. A procegs;_f r m 1l of the
formula I, R 40&1? %htsal%ﬁg 11(3 ﬁﬂéﬂierqmag%]th?l §é};£gr§§{%8 gq(}‘% o%g@n@q&fﬂ%e formul a
R7-R13 (I wc(o V\be~|@1l(ﬁ)l-Rl R'ss ast mheﬁyln@x)iwhen ¥lisi@GH4Clendr mN sR-’- BHot - SH, -1,

S SRR AR £ 5 R 156 R byt oo boni €
[2,3-d]pyrimidyl; (e) when X is -NHC(O)-, R? is not amino; and (f) when X is -C(=0)-O-
and R? is amino and R® is hydrogen or R? is hydrogen and R® is 5-amino or 6-amino,
R' is different from unsubstituted phenyl, ‘
in free base or pharmaceutically acceptable acid addition salt form, for use as a
medicament.

3. A compound of formula

(e

X ‘ o,
RZ

wherein

Xis =8-, -8(0)-, -8(0),-, -S(0),NH-, -P(O)(OCHjs)-, -P(O)(OH)-, -NH-, -N(CH3)
-NHC(O)NH-, -C(O)-, -C(0)0O-, -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 C,-Cgalkyl or C,-Cgalkenyl;

each of R® and R, independently, are hydrogen, C;-Csalky! or C(O)C4-Cgalkyl; and
R® is hydrogen, cyano, heteroaryl, heterocycloalkyl, C(O)R’, OR? or NR°R;

R is OH, C;-Csalkoxy, NH,, NHCH,C(O)OH or aryi; |

R%is hydrogen, C,-Csalkyl, C(O)C4-C,alkyl or C(O)-aryl; and



-C(Od, with a conpound of the formula (I1l), )RR RL4~Y R 2 wherein R2
and R3 are as defined inclaiml, Yis -0-, -S(020-, -P(O (CCH3) -, gmﬁn@%e
bond, -C(OO, -C(O- or -B(OH)2 and R14 is e.g. hydrogen, -1 or Clz thus
obtaining a conpound of the formula R3 (la), R ~X [/ 2 11 2 4 NMAY 2005
-45 wherein R, R2 and R3 are as defigyed in claiml and X is -CO, -S,
-P(O(OCH3)-, -NH, -S(0O2- (obtainable via process (a) when the binding
partner at R is N, -S(0)2NH, -C(OO, -CH=N, -CH(OH -, -NHC(O NH or
-C(=NH) -; QrmgbR)Lo converting a conpound of the fornula la into a conpound of
fornul a ~RRa indenandentyare hygrasesi Gi-RelkyRor @nd«attenit e as defined in claim
1 and XininSe i ah iRb B B : |NeHANg
par t ner e oo, it el ngp X3 2ECAHRY R g R RIEIORddeh AT Mg

r ecover i ng R ise4-g@tishyy aR nie deterpon@rhtio nerdemesiaxyt lanaphtybr(bl weerf 8isrul a | b in
free formopr/ AN 1 f &, . edtdcal _<campest i prising
a conpound gf%?r%d@ﬁ@@l ,aF?nn?g%)ﬂlahne@\%/IrQ&g%@%@g@%réfd hgt %@%ﬁi%ﬁﬁorﬁgpt abl e
aci d addi t FR°RSaRt isfreither dimetiytamirophegyledr disthylminehengia&t) whes X is

phar maceut i cal by accentable. Ler or di ) ofeTao]] yon. for

si mul taneou(gl,_a' épépgfat e orhsga&%hyﬁgﬁg&tégwﬁ{%ﬁ (z::c')_l 'QH 'gggg ?gﬁé’g%'a@ﬁ'ﬁ%ound of
claim1, i#-rhetbg-fydse2@-dpirmidgc EitvhemXliy-NidCEDt, &5lie naicandinadd) whemXssl t

form and b) Sec ru t in.fre or in the farmof a
phar maceut ﬂ%él'?f/b )é'cég@%{ﬂ?'eg\]@iﬁ? : %Q?@d&g?{o‘%deﬁé)ﬁ%pﬂéU'BQOQR'&%‘VB&%H@QPN
exanpl e f oX isskHi, R'tihieeithee phergihorot, 6 iirestayitdyamidyf; (i) when X is -NHC(O)NH-,
R? is not ethoxynaphtyt; and (j) when X is -CH=N-, R? is neither methoxy nor
dimethylamino,

in free base or acid addition salt form.

4. The compound according to claim 3, wherein X is ~C(O)-, R" is naphthyl, R?is
- -O-(CH,)4CHs and R®is hydrogen.

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

A(a) reacting a compound of the formula

' R'-R" (),
wherein R' is as defined in claim 1 and R"® is ~OH, -SH, -I, -CI, 1,8-bis(dimethylamino)-
naphthalene-, -COOH, -NHj, -H, -carbonitrile, -O-trifluoromethansulfonyl or

;C(O)Cl, with a compound of the formula
[
(1,

wherein R? and R® are as defined in claim 1, Y is —O-, -S(0),0-, -P(O)(OCHa)-, a single
bond, -C(0)0-, -C(0)- or -B(OH), and R™ is e.g. hydrogen, -l or -Cl, thus obtaining a
compound of the formula

RS
REX O (Ia),



chronic pain, osteo arthritis, rheumatoid arthritis, teno-synovitis or gout,
and optionally at |east one pharmaceutically acceptable carrier. 2 4 MAY 7005

-45 -

wherein R', R? and R® are as defined in claim 1 and X’ is —CO-, -S-, -P(O)(OCH,)-, -NH-,
-S(0),- (obtainable via process (a) when the binding partner at R'is N), -S(O);NH-, -C(O)O-,
-CH=N-, -CH(OH)-, -NHC(O)NH- or -C(=NH)-; or

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

" RS V
R—X O (Ib),
L.

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

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

6. A pharmaceutical composition comprising a compound claimed in claim 2, in free base or
pharmaceutically acceptable acid addition salt form, as active ingredient and at least one
pharmaceutically acceptable carrier or diluent.

7. A combination for simultaneous, separate or sequential use, which comprises (a) a
compound of claim 1, in free base or pharmaceutically acceptable acid addition salt form, and
(b) a second drug substance, in free form or in the form of a pharmaceutically acceptable
salt, said second drug substance being for example for use in the treatment or prevention of
chronic pain, osteo arthritis, rheumatoid arthritis, teno-synovitis or gout, and optionally at least
one pharmaceutically acceptable carrier.




