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particularly the present invention provitles in a first aspect, a conpound
of formulal R R'X1 / (I) / Rz wherein Xis -S, -S(O-, -5O2-,

-S(Q zNH, -P(Q (OCH3)-, -P(O (OH) -, -NH N{CH3 mw‘mmmﬂmmm X O -

-C(O 0O, -, -CH=N-, - R |s
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The present invention relates to novel naphthalene derivatives, to processes for their produc-

tion, their use as pharmaceuticals and to pharmaceutical compositions comprising them.

More particularly the present invention provides in a first aspect, a compound of formula |

("
R1/X ()

H2
wherein
X is =S-, -5(0)-, -§(0)2-, -S(0).NH-, -P(0)(OCHs)-, -P(O)(OH)-, -NH-, -N(CHa)-, -NHC(O)NH-, -
C(O)-, -C(0O)O-, -NHC(O)-, -CH(OH)-, -CH=N-, -CH=CH-, -CH.NH- or ~C(=NH)-;
R' is aryl or heteroaryl;
R? is hydrogen, OR* or NR°R®:
R* is Ci-Csalkyl or C»-Cgalkenyl;
R® and R°® independently are hydrogen, C4-Cgalkyl or C(O)C1-Cga|kyl; and
R® is hydrogen, cyano, heteroaryl, heterocycloalkyl, C(O)R’, OR® or NR°R":
R is OH, Cy-Csalkoxy, NHz, NHCH,C(O)OH or aryl;
R bs yarogen, O sl GO Gl o C(O)ar AR
R® and R independently are hydrogen, Ci-Csalkyl or Co-C,alkeny!
with the proviso that when X is -C(O)- and R? and R® are hydrogen or R?is H and R® is 4-
methoxy, R' is neither 1-naphthyl nor 4-methoxy-1-naphtyl;

......

? *130180%

in free base or acid addition salt form.

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



R4 is C -CBal kyl or C2-Csal kenyl; R5 and R6 independently are hydrogen,

C, - Ceal kyl or C(O) CA-Ceal kyl; and.R3 is hydrogen, cyano, heteroaryl,

het erocyovoabkyss C(OR , ORS or NROR ; R is OH, Cl-C4al kaAyspoNiticos
NHCHZC(O) OH or aryl; R$ is hydrogen, C -Ceal kyl, C(OC, -C4al kyl or
C(O-aryl; arid sa ,o. Rnd R independepbly are hydrogen, C, -Caal kyl or

C2- C4al kenyl ; *,;Q s~, with the proviso that when Xis -C(O- and R2 and
R3 are hydrogen or R2 is Hand R3 is 4nmethoxy, R is neither 1-naphthyl nor
4- met hoxy- 1-naphtyl; in free base or acid addition salt form Aryl or
heteroaryl is to be understood to include a six nenbered ring or a bicycle
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.five-nmenbered ring, wherein one or nore ons my be repladced,
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one or ents selected from OH
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C, - CBal IGmHWI Cr-Cralkexy Ic1mamomsw?,qnuyéd b)COHC@a-tD@é}’éfdéﬂ(yWN &L, afk§l).; phenyl or
oxadi azol %R C - C5 N-het erocycl oal kyl such as norpholinyl or piperidinyl;
C(O)OC Q?' or NR'R 2 wherein R' and R 2 independently are hydrogen
C, - C4al kyl C( O) NHOC, - C4al kyl, C(O) C, - C4al kyl or S02-C, - CQal kyl ; which
substituents again my be subst ituted by a substituent selected from OH;
Vi tro; eXamBlea e Meaningel| Fk iy, or Bstaraly aay be Upshistittedionsubeited by
C3- Cscy Gnaddrimdre shbétfuertd 8bIk¥el FronPORNEOOH CERNAR Hittd Halogen; cyano:
C(NH2)=NOH; C1-C4-N-heteroawl; C4-Cs-N-heterocycloalkyl; C4-Caalkyl; S-C4-Calkyl;
Ci-Csalkoxy and NR''R" wherein R"' and R™ independently are hydrogen, C,-Caalkyl,
C(O)NHOC;-Caalkyl, C(O)Cy-Cialkyl or SO,-C4-Caalkyl; wherein C,-Calkyl, C4-Cgalkoxy and C;-
Gs-N-heterocycloalkyl again may be unsubstituted or substituted by OH; C;-C,alkyl;
Ci-Caalkoxy;, C1-C,alkoxy substituted by OH; C,-Cscycloalkyl; N-(C4-Cialkyl).; phenyl; or
morpholinyl;
in the meaning of R® oxadiazolyl, piperazinyl or tetrazolyl may be substituted by methyi;
in the meaning of R* Ci-Cgalkyl may be unsubstituted or substituted by OH, C(O)O-C;-Caalkyl,
morpholinyl, piperidinyl, pheny! or oxadiazolyl; wherein phenyl and oxadiazolyl again may be
unsubstituted or substituted by Cy-C,alkyl, C1-C,alkoxy, nitro, NHz or N(Cy-Cjalkyl)z;
in the meaning of R® or R® C,-Calkyl may be unsubstituted or substituted by morpholinyi;
in the meaning of R® C;-C4alkyl may be unsubstituted or substituted by C(O)OH, C(0O)OCHs,

C(O)NHNHC(O)CH; or oxadiazole substituted by Cy-Cialkyl.

Compounds of the invention exist in free or salt, e.g. acid addition sait 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.
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or exanple, in the neaning of R aryl or heteroaryl may be unsubstituted
r substituted by one or nore substituents selected from OH COOH, C(O NH2;
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C, - C5-N-heterocycl oal kyl ; C,-C4al kyl; S-C, -C4al kyl; C, -Csal koxy and NR' R 2
wherein R' and R 2 independently are hydgogen, C, -C4al kyl,

C(O NHCC, - 4al kyl , C(O C, -C4al kyl or S02-C, - C4al kyl; wherein C, - C4al kyl

C, - Ceal koxy and C, C5- N- het erocycl oal kyl again may be unsubstituted or
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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 heteroary! 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



3 R4~Y/ R/ R2 wherein R2 and R3 are as defined above) Yis -0,

-5(0 20-, -P(O{OCH3)-, a single bond, -C(OO, -C(O- or -B{OH)2-, and R 4
is e.g. hwanageag -1, -Cl, thus obtaining a conpound of f@CmMEMPINIKGS RL~X
/| RRz (fa) wherein R, R2 and R3 are as defined above) and X is -CO,
-S-) -P(O(CCH3)-, -NH, -S(O2NH, - PO, -CHEN, -CHOH) -, -NHC(O NH,
-C(=NH}-, or (when linked to a nitrogen atomof R ) -S(O2-; or (b)
converting a conmpound of formula la into a conpound of fornmula.lb 3 R-—~-X"
/' R/ Ra (I'b) wherein Rri i@ and R3 are as defined above, and X'm)is -SO-,
-5( 0 2- (obtai qa}ble via process (b) when binding partner at R */C),

- N( CH3) -whergip®} dsas defineriabove is -€PH{ Bk A, 1CInk 8ebig(dinsetioyarnivo)reapbthyh|

Tor mira PO MECH SAPaI SRl aRear R, BtcdorEiiaforoded pbr ned

accor di rfgrmiwda tibnvent i onal procedures, e.g. as described in exanple 1 to 14.

R3
14
R'—Y Q ()
RZ

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

formula la
Ra
1 )
RX @ (la)
HZ

wherein R', R? and R® are as defined above, and X' is ~CO-, -S-, -P(O)(OCH)-, -NH-,
-3(0)2NH-, -C(0)O-, -CH=N-, -CH(OH)-, -NHC(O)NH-, -C(=NH)-, or (when linked to a nitrogen
atom of R') -S(O).-; or

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

. R’ |
H2

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(0).-

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

Process (a) may be performed according to conventional procedures, e.g. as described in
example 1 to 14.
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conmpound v of/ez2481l a | a wherein X is -S- and m chl or oper benz@pPol/awddl can be
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may be denonstrated by their ability to displace e.g. [3H CP55940 from

human c n&ti]i noid receptors expressed in, e.g. pEAK cells, e.g. as
denonst rAPENY YP LiedBAIRA ARixesARdRurifigpiiN®f1fe cempourdsibds obtained nosy ba 228

- 7 PCT/ el i dP&ccordance to known procedures.

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 lll 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.
[3H]CP55940 from human cannabinoid receptors expressed in, e.g. pEAK cells, e.g. as
demonstrated in accordance with the following test method.
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w th wheat germ agglutinin, Arersham (40 ng/m, 1 ng/well)], 50,ul test
conmpound in 4 % DVBO and 50 NI radioligand {[3H CP55940 (180 G /mol)) New
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cystiti STO%’%{‘&J‘M |N90%’?P'Pé’l‘"di@95'§l@¢ﬂ3§reqdam¢ E@ﬁﬁmesOf 1l§MdVit(R)s +)1[2s8+chimdm By
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agents may be confirne ance’w th 'stan nmet hods, e.g. as
descri beﬂanhﬂﬁlﬁwlmtm@mﬁd"'@@@ Test fl: Neur opat h| c pain nodel

Hyperal gesia is exam ned in the nodel of neuropathic pain induced by
partial ligation of the sciatic nerve as described by Seltzer et al. -
(1990) . Rrvabfelsygre iV theaangeatfs (\M26-1(Ilaﬁ)lvg))raenenﬂaﬂydmnln¢0 nhE, 2 ZMdorl thbtagents

sciatic t hi | evel, .t hr a and 113
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Aur eonycj qﬁ ' ‘{ﬁf g%% The animals are allowed to recover and used
12- 15 da 'Sf ¢ "R PrsEn WO 02/ 22-48 -g_ PCT/ EPOL/ | 31 Gs Mechani cal
hyperal gesia is assessed by measur | ng paw wi t hdrawal thresholds to an

i i surface of the paw

I ncreasi re re stinulus placed onto the dorsal
usi ng an % %s‘iiﬁtﬁ'BYer("%Bﬁa&"FCé"a”X/P?%fH)‘" thettreatment pr prpyengipn phghrgnic pain,
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t hr eshol gsfigh) ead‘%t&%ﬁﬁ?'&&é}gﬁs "fRhEledls, %Le.hynm@kc{ﬂ%ysd&?bﬁa dBfeghqccor ding

to the fol | ow Tornu I psilateral 'thresla - rpsilateral

t hr es| aohgupagihahrikis100 % re>>ersal = contral ateral threshold predose -
i psilateral threshold predose Potency is expressed as D50 value, i.e. the
dose of conpound necessary to produce 50 reversal of hyperal gesia. D50
val ues ahdiviyrspeniicallyageanaf@edic agemis gy becdriitmedjinlagcdrdandetvithastabgl et t he

I nvent i Qliehods, 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.
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The pharnaceutical conpositions for separate admnistration of the

combi nation partners and for the admnistration in a fixed conbination,
i.e, a siwglog/4zpadeni cal conposition conprising at feast tWweTEPoDiIIeasi on
partners, according to the invention can be prepared in a manner known per
se and are those suitable for enteral, s@8eh as oral or rectal, and
parenteral adm nistration to manmals, including man, conprising a
therapeutically effective amount of at |east one pharmacol ogically active
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phar maceuti cal conposition conprising an agent of the invention as active

i ngredient together with a pharnaceutically acceptable diluent or carrier
therefore. Such conposition may be manufactured in conventional nanner.
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WO 112/.122.18 -12 PCT/EPI11/13I11s (3') A nethod for treating or _
preventing a disease or condition in which cannabinoid receptor activation
plays a rwOe2er248s inplicated conprising adm nistering toPaTiERWAIS N need
thereof a therapeutically effective anobunt of an agent of the invention.

(4) The use of an agent of the inventiomdgor the manufacture of a

medi canent for the treatnent or prevention of a disease or condition in

whi ch cannabi noid receptor activation plays a role or is inplicated; (5) A
nmet hod as defined above conprising co-admnistration, e.g. concomtantly or
I n sequence, of a therapeutically effective anount of a CB agonist, e.g. an

agent ofT Hemarnnneemicam(mmbﬁlome(t@'rﬁépdfaw aﬂmbﬁétl%lﬂéﬁ‘ of thel ddnfbReRioH paFthérs and
.subst an ei n se.in any of the particular i nd| cations
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ef fect V@ﬂmabmbfnaﬂo@aﬂﬂérﬁl &dcordindlto tA8 iv@RIN &in bdBrebaNeNk 'aQ'Harfi’W #(ﬁ‘own
'second dru su sta sai d second H%Tsubstance bel ng for exa use

in any cﬂer np&re F Paﬁu'f@bla.f%ﬁntemh SHeh a3 ﬁ'@é?brﬁét%e&ndfmmﬂiefawlplsﬁamrr ed
conpoundg ﬂfarﬁrﬁél@“ﬁu@luhmﬁggﬁah‘ %‘érﬂﬂﬁsﬁ@%%gl%gﬁﬁtld@ﬂli Brib&ife et Pf;érl I%%t BHQt Of

Exanple 1. This conpound is a potent oni s In particu
in vit r ®hernacolegical aCDVQ)QW“th'OnTMFBLalMBMIH @Dmbleatlmwmpmmoranml n m)del

ised i n AR SeBRRle Gricet BRI sufale 10t ikt drdhioa Bl RA D
Di chl or omet hane DI ADDI i sopr opyl _ o 4j neDVE
B ety RSEhEET bR RA Y BraER  sberth L AL 8 % phony
| ] et her mmamqnhmlqmoupmryyto mjudemmmadme ingediensoPlarariceRal
4ANDI ec‘blré}gargtiio%\éefar tzh com\%%a%on therapy for enﬁecr:;\rl orI;D)grlenterg)gdmlmstranon are, for
example, those in unit dosage forms, such as sugar-coated tablets, tablets, capsules or
suppositories, and furthermore ampoules. If not indicated otherwise, these are prepared in a
manner known per se, for example by means of conventional mixing, granulating, sugar-
coating, dissolving or lyophilizing processes. It will be appreciated that the unit content of a
combination partner contained in an individual dose of each dosage form need not in itself
constitute an effective amount since the necessary effective amount can be reached by
administration of a plurality of dosage units.

In particular, a therapeutically effective amount of each of the combination partners may be
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 (i) 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.
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Wh@%n@‘ﬁf frofn &5but H)d 77 18 abBut 140@9\ y ’8@'9 leg %r(o&() &bo%ggé 58 Cﬂﬁp 7% ;

2 49-1. 44
E\T J?.)mqry C@B@Bem'gﬁgeb)mmsﬁelﬁﬁ@n%on i divisgd desasiipde %wmdamdsm@ﬂstanemmse
V‘E’)f(‘g:rgi g)f&%l. Craldosadd ioMACER ottty PSURBBY BOmBReI Qb .75 2! W &B5 D0 bFa00™
mg.

In accordance with the foregoing, the present invention also provides:

(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;



Ex. XRR2- S- napht hyl 3- S(O) - napht hyl H4- S( O 2- napht hyl H5- P( O) ( OCH3) - napht hyl 6- P
(O (OH) - napht hyl H7- S( O) - 4- et hoxyphenyl H8- S( O) 2- 4- net hoxyphenyl H3- S( O) - 4- ac
et am dophveayt/¥ees S( O) 2- 4- acet am dophenyl H WO (12/22. 18 PL5/HPAiROL/ 13605
11-S( O 2-1, 2, 3, 4-tetrahydroqui nol i n-1-yl H12- S- 4- acet am dophenyl H13- S( O) 2NH-
5, 7-di met hyl -2, 1, 3- benzot hi adi azol - 4-yl H}4-P( O ( OH) - 4- met hoxyphenyl H15- P( O
(OH) - 4-t hi onet hyl phenyl Hi

6- P(O (OCH3) - qui nol i n- 8-yl H17- S- 3, 4- di net hoxyphenyl H18- S{ O) - 3, 4- di met hoxyph
enyl H19- 2- 3, 4-di.met. hoxyphenyl H20- P( O) ( ). -1 .ndol - 7-yl H21-P(O) (OH) - qui n
ol i n- 8- y@)%mg@eééqré@ﬁﬁqmyﬁe@ nga Q'-S?éifz%mgg'&ﬂun MéHch can0abingidteoerpy OH) - i n
dol - 7- y| Etgaidr-piayeh told drdimpliced\brsiaivg ahiiid AARRLRREER i O nap
-ht hyl H28- NH- 4- e hgé%:?henréinﬁg& CH( OH) - ngpht fllyl.?-B - CHznlll- napk:t h%WH%fQ&%CI—I- na
pht hy| H3BeaPe)isaly oifestivie arpyntio) an agerpiof thaiinventioy| H33- C{ O) O-i ndan- 4- y| H34- CH
2NH- napht hyl H35- C( O) O- 5- chl or 0- 2, 1, 3- benzot hi adi azol - 4-yl H36- C(O) O-i soqui no
‘1in-5-yl H37- C( O O qui nol i n-5-yl H38- C( O) G qui nol i n- 8-yl H39- NHC( O NH- napht hyl
H40- NHC( &) The ps&ofian agend ri/Be dtyentiam fonthe-rpanyfactinec @ medicembodier thedreitmentet r
ahydr oquj v dhtib s ol el -9 1.3 i_adi | - 4-v| H

AG 02/ ¢ ggﬁjvlalééhtffgwlg #%pﬁ@gén SH WREA¥anhabindio Fodphs Abafsh FER & foid ofb

43- CH2NHmpligatgdibenzot hi adi azol - 4- yl H44- CHZNH- 2, 1, 3- benzoxadi azol - 4- yl H45- C(
NH) - 4- met hoxynapht hyl H46- C(O) O 1, 2, 3, 4-t et rahydr oqui nol i n- 8-yl H47- CH{ CH) - na
pht hyl 3- C(O) OCH3 The foll owi ng exanpl es of conpounds of formula | wherein X
iNz S:F!(R(F\?ZS@A rpethraaed!e . 3abbv8eg:dmps;islmghdoh I 'tgsng_?zn,g&lggncomigntly orir? hyl 50

: - - napht - - - napht hyl 50nap

ht hyl - O %&%‘%ﬁé g‘%&@iﬁ@bﬁ%&’fr@&ﬂ"ﬁﬂ a 8&3( %@S@%ﬁ@ﬁﬂgmﬁw&p ht
/ O ) AT LB BNt Bl o1 (L A Br COHDC( O Lo BotrabRT oy e A
yl - - DNa - aCH3-7- napht hyl -

H3- 7- %@5‘%%& L%}“e@ﬁb@fﬂ% ﬁ%l!-@%jﬁlHZSSnapht hyl - O (CHz) 4CH37- OCH2C( O) N
HNHC( O) CH359napht hyl - O (CH2) 4CH37-[ O CH2- ( 2- net hyl ) - 1, 3, 4- oxadi azol - 5-yl j 60
napht hyl - 9 (CH2) 4CH37- gbir_rrpt hyl pi perazi n- 1-yl ) 61napht hyl - O (CH2) 4CHs7- ( pi pe
razin-1- o comnriging atherapeMficady aHpetiveyamaont of 2 CRGrEBSH €aR3rPagamiph
t gyl( - O (63 bkin tlntadceeRa ARy Sidstencb Fhd 8658hE g BARRARR B 1cPeldifd 4 CH
t et r azol ©6LSA NEP aptemarticaal iodiegtiogsiberepbefoessetertthy | - O ( CH2) 4CH37- ( 1- net hy|
tetrazol - 5-yl ) 69napht hyl - O (CH2) 4CH37- ( 2- met hyl t et razol - 5-yl ) 70napht hyl - O (
CH2) 4CH37- C( 02 NH2

The preferred compound of formula | for use in accordance with the invention is that of Example 1.

This compound is a potent CB agonist, in particular CB, agonist, in vitro (K; = 0.015 + 0.004 uM).
The D5, value in the neuropathic pain mode! of test Il for the compound of example 1 is 0.18 mg/kg
p.o.

Abbreviations used in the examples:

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

DIAD Diisopropyl azodicarboxylate

DIEA N,N-Diisopropylethylamine

DMAP 4-Dimethylaminopyridine

DMF Dimethylformamide

DMSO Dimethylsulfoxide

DPEphos Bis[(2-diphenylphosphino)phenyljether
DPPA Diphenylphophoryl azide

MCPBA m-Chloroperbenzoic acid

MS 4A Molecular sieves 4A
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71lnapht hyl - O (CH2) 4CH37- C( O) OH72napht hyl - O ( CHZ) 4CH33- C( O) OCH373napht hyl -

( CH2) 4CH380 ¢/@2@H74napht hyl - O (CH2) 4CH37- ( 2- net hyl - 1, 3, 4- exadiraroiced- yl 75na
pht hyl - O (CHz) 4CH33- C( O) NHCH2C{ O) OH764- f | uor onapht hyl - O- ( CH2) 4CH37- OC( O) CH3
774-11 uoronapht hyl - O (CH2) aCH37- OH784- (_1',32_, 4-triazol-1-yl)-

napht hyl - O (CH2) 4CH37- OH The foll owi ng exanpl es of conpounds of fornula |
wherein Xis ({O and R3 is hydrogen are prepared according to the

i nvention;

No. R R~--PddsipR] ¢d:G) 1 ‘91'3Bia(dipélenwntzq$nmm)ie@rpcene1diyhlom RaERUACHBS01, 2, 3, 4-t
et r ahydr oqui nol i n-1-yl - &x ﬁﬁ%ﬁ%ggfp?%_{hyl -O (CH2) 4CH3824- vi tr o- napht h- 1-
. O (CH2) 4CH3834- ami no- naph 2) 4CH3844- di net hyl am no- napht h- 1-y
I - O ( CHAudp@854- netThisidibenapliteneacstbr@)dipBHaidBB63- vi t r o- napht h- 1-yl - O (CH
2) 4CH387% 0- nap 4CH3 ui n | n-4-yl

Lo mﬁ%@qu nﬁfﬁ“ﬁ*@?‘{ﬁ“eﬁy{vﬁ'ﬂ%weﬁle%%@ )i n-2-yl - O (CH2) 4CHa913- (di m
et hyl aniTf napht hyl T@treﬁ}'dﬂ)mﬂﬂs%qw nol i n- 8- yI

-- O{CH %ﬁgﬁ?%l soq ?ﬂ—é CHZ) 4CH3944- f | uor o- napht hyl - O ( CH2) 4CH39

54- cyanona hyl - % 4-triazol -1-yl)-napht hyl - O (CH2) 4CHs97

4- 1H

tetrazol - napht h CH2) 4CH3984- ( 4- hydr oxy) but oxy- napht hyl - O ( CH2) 4CH
Vo, E lop Pl s }’E invesloR

994 pent oxy- napht hyl - O ( CH2) aCH31004- ( 2- nor phol i n- 1-yl ) et hoxynapht hyl - O ( CH
2) 4CH31013- net hyl sul f onam do- napht hyl - O ( CH2) 4CH31024- et hyl sul f onam do- nap
ht hyl - O (CH2) 4CH31034- ( pyrazol - 1-yl ) - napht hyl - O (CHz) 4CH31044- (i m dazol - 1-y
| ) - napht hyl - O ( CH2) QCH31054- car boxynapht hyl - O ( CH2) 4CH31064- am nocar bonyl na
pht hyl - O (CH2) 4CHs1074- hydr oxynapht hyl - O ( CH2) 4CH31084- ( C( NH2) =NCH) - napht hy
| - O {CH2) 4CH3109napht hyl 2- (nor phol i n-4-yl ) -et hoxyl1lOnapht hyl - O (CH2) 3CH3111
napht hyl - O (CH2) 2CH3i 12napht hyl 2- (pi peri di n-1-yl) - et hoxyi

13napht hyl 2- (4- met hoxyphenyl ) -

et hoxyll4napht hyl 2- (phenyl ) - et hoxy115napht hyl 2- (4- ni t rophenyl ) - et hoxyl16nap
ht hyl 2- (4- di net hyl am nophenyl ) -

et hoxyll1l7napht hyl 2- (am nophenyl ) - et hoxy118napht hyl 3- ( nor phol i n-4-yl) -



propyl oxyll9napht hyl 2- (2- ni t rophenyl ) - et hoxy120napht hyl - N+ ( CH2) 3CH3121naph
thyl - O (Chi 2) 4C( O OCH2CH3122napht hyl - O ( CH2) 3C( O OCH2CH3123napht hyl 2- ( 2- am
nophenyl )Weuké¢d 24napht hyl 2- (2- di net hyl am nophenyl ) - PCT/EP01/13605

et hoxyl125napht hyl 3- (pi peri di n-1-yl)- WO 02/-4228 -19 PCT/ EP01113Cr OS
propyl oxyl26napht hyl - N-[ 2- (mor phol i n- 4-314 -

et hyl ] - N- (CH2) 3CH3127napht hyl - NH- ( CHZ) 4CH3128napht hyl - O ( CH2) 30H129napht hyl
- O (CHzZ) 50H130napht hyl - O ( CH2) 40H131napht hyl - O ( CH2) 5CH3132napht hyl - O ( CH2)

&) 200 BRI DisPatiod B s ben o Beut ales b aptpnond ~© ¢
oxadi azofa) 20 gloﬂ&mnhﬂ’tdh,ya*r CNEL{ ahdet, iy of4- dlmethylammopyndlnelzzrg d'ssﬁltvﬁd I|n 300
S ol S HE A AT PR e B8 105 aaf oig brerpbpr el e
(2) 122 ”ﬁm mym%ﬂ@%ﬁﬁﬁgizkﬁdeg dropwuse r¥vétt11;?01< 5 m'r?e rE:olnventl(ogljs_t|lz \Sv%rk ?fé{%rgs?, di e
. oX , -
Eﬁéiypﬁ% r@?’bg;@"@%‘%@ﬁ'o(% tyr % ;‘ﬂﬁ@?ﬂﬁ H14é2 [2y( mor phol i n-4-yl ) et hoxy] p
henyl H14@426 8- dptidipphaleh- P@Pefﬁbﬁﬂhﬁ@ﬁbkﬂ5@§ rﬁ@thﬁr)/dne i B@Hé@fﬁ/ 43?@:?}%?? dazol -

yl H1517- pent oxybenzi m dazol - 4-y| H1527-pent ox enzotri azo f (NHC(O)
NHOCH3) - SHSpeRsionk ohiea @ qlpmlrvwgl Qlj_lgyld@@- QmUo uene and stirred for 2 h at 140°C.

Conventional workup affords naphthalen-1-yl-(4-hydroxy-naphthalen-1-yl)-methanone.

(c) 11.0 g of naphthalen-1-yl-(4-hydroxy-naphthalen-1-yl)-methanone and 6.1 g of potassium
carbonate in 130 ml of acetone are stirred for 15 min at reflux. Then, within 2 min, a solution of
6.8 ml 1-bromopentane in 20 m! 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 (¢, 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,)4CH; are prepared
according to the invention (Ex. = Example).

Ex. [X R’ R®
2 -S- naphthyl H
3 -8(0)- naphthyl H
4 -5(0)e- naphthyl H
5 -P(O)(OCHg)- | naphthyi H
6 -P(O)(OH)- naphthyl H
7 -S(0)- 4-methoxyphenyl H
8 -S(O).- 4-methoxyphenyl H
9 -S(0)- 4-acetamidophenyl H
10 | -S(0)2- 4-acetamidopheny! H




PCT/ EPOL/ | 3@ ) S

1542- oxo- 7- pent oxy- 1, 3- di hydr o- benzi m dazol

- 4-yl H1552- ( NHCH2phenyl ) - 7- pent o

xXy- benzi w@azer248- yl HL562- ( NHCH2cycl ohexyl ) - 7- pent oxy- ben2CHEPAL/03608 - y| H157

2- (NH( CH2) 3N( CH2CH3) 2) - 7- pent oxy- benzi m dazol

t oxy-benzim

-4-yl H1602- ( NH( CH2) 20H) - 7- pent oxy- benzi m dazol
) - 7- pent oxy ben2| mdazol

dazol

4-yl H1622- oxo- 3- met hoxy- 7

-4-yl H1582- ( NH( CH2) 3CH3) - 7- pen
-4-yl H1592- (4- et hyl pipgyazi n-1-yl)-7-pent oxy- benzi m dazol

-4- yI H1612- ( NH( CH2) 20( CH2) 20H
- pent oxy- 1, 3- di hydr o- benz

I m dazo HH-Thre—ollow-Rg—exarples—of—conrpounds formial wherein X
is C(O He T$ red adc 10?3%‘6"?'6\’4??@"“@0&&“ on: H
R1IR2R31p#$3!- (| .gL dazol - 1{¥. a\cd’l'&rﬁfﬂbidher@l (CHZY4CHR37-OA T particurar] t he
.conmpoungds—arle preparedlaccording the faollow ng Preparations: |Preparation
9: Synt htdi g -S{OXitpsed ﬁﬁé'"ﬁﬁtﬁ\ﬁ'@rb&b@ﬁzqtblad@ﬁ@l 4ycor gHng to exapple 1 and
further[3 p'ri_ KN 0 eSSy 81
<109, 110} 1 11 ﬁ@ ?H?i T%@%ﬁlg | X|7 118,119,121, 122, 193, 124,125| 12S, 129,
130, 13 15 73 2F'(Q)$9H) 136 -tbR)Tnetil)Bﬂ;erWBQ 140, 42, 143|H144, 147,( 148, 149.
Exanpl e Cy Stt--des—Sut-f-onres—and WI +oxt-des—Apptiefbl e fo Ex
2, 3, 4,f6/ p@)‘(@%’a) ]é]wr'oyn‘é)g 19. (a) 1-1odo-4- penﬁyl oxy- napht hal ene: A
sol uti optdf (1Spentyl oxy-3xppimidiadePredyd- 41 g, 29.9 mo| ) Tn acetopitrile
(120 nip)p—is{treated with -Niodosuccinimde (10 1 g 44 9 mmol) and stirred
for 6 h| H 4280hfter cé’m‘?F’H@et'ﬂ@‘YpBW'terrper ature, theHreaction ixture is
di stri biygd (ReigEen L | Btﬁetﬁa,g? and toftuene (2 x 185 k)| The
or gani c{_phase F%EV\B.SJJ_QC_\M %I ed over Na2SQ0a gnd concent r at ed.
Fl ash chZQ)nEtB@)a(@Gyia)fcym%ﬁe&ane) yielded 9.0 g (89%Hof slight]y reddish
crystal Etr= - \u;
1-(1- Na %1 hal eﬁ)e)luﬁran L%ﬁ"'b?" @rﬁ yl oxy- napht hal ene: A n#'xt ure of
1-i odo- 422)ert-$(®)>‘<-ynapht leaﬂnetlrﬂxj-@,mwétrafhyﬁrdmwb)m 1tyl BUK (0.40 g, 3.0
mol ), B—paghihwhi-oHO A[Q 6—2-0 el WO U2/ =208 DCT/ EP(111/ 13@05
-21 09 P@)@O%—) e\sm:?'zdédbaB (80 rrg) i n tol uene l('16 m.) is| heated for
2 h at PEL. |ANHer cool ii@gphfyf OOM tenperature) the reparion mxtjure is
washed mithlwater (16 1) and filtered over Hyflo. The organic phase is
dried ove® NaB&dNEnd d&webWt at ed. Fl ash chromat ogr apHy
(cycl ohgzggm /_ﬁ@qa(y_ne) —V In(-élprﬁ(S}' 0620 (80%—of—cotour gs cryst atys.

27 | -C(O)O- 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(O)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

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

42 | -CHoNH- (5,7-dimethyl)-2,1,3-benzothiadiazol-4-yl | H




(c) 1-(1- Napht hal enesul finyl)-4-pentyl oxy-napht hal ene: A sol ution of

1- (1- napht hal enesul f anyl ) 4- pent yl oxy- napht hal ene (112 ng, 0.3 mmol) in DCM
(3 nm.) iawvevemregl With MCPBA (74 ng, 0.3 mmol) for 2 h at POT/EPOhe&3ep®act i on
m xture is distributed between DCM (3 nL) and 1 M KHCO3 (6 nL). The organic
phase is washed with water (3 nL), driedeover Na2S04 and concentr at ed.

Fl ash chromat ogr aphy (cycl ohexane/ acetone) yielded 94 ng (80% of

col ourl ess cryst al s. (d) 1-(1- Napht hyI sul fonyl ) - 4- pent yl oxy- napht hal ene: A

sol uti o 1 deTLI ft yl OXY= |laph hal-ene J\l¢2 nyg, 0.3
mol ) in475cw| ?[3"'1”” is st.?ﬁ%ﬁidﬁf‘ﬁa@ﬁeﬂ (148 my, 0.PMmol) for| 2 h at 0oC
and furt4mer 2CHI, it~ roornzt;mmenmxadazoﬁmyl reaction mxtgre Is distributed
.bet wee /’.) MA)—and MKHCOR (6. M) - The nrn:\mr‘ i hed with
wat er (ﬁ -CiiMe ove?’ﬂﬁtﬁ'g&?a&hﬂ‘yhoncentrat ed. Flasf chromat dgraphy
(cycl ohe4@nee| gp)b)ne) Y1163, 9@defdny@oduirdim-8j Ccol ouTTesg Cryst ats. Exanpl e

+3: Syntlhesi g _qf pthphlan acid esters Applicable to 5.6, 14 15, 16,
20, 21,|4B. |(&H(QH)-Pent WBBB{Wthapht hal en- 1- -y!) - phosphi P3-C(@OCHaret hyl ester:
A sol utTomof—dry,—ctrystatt e {83Pe2 <1 469219 mot)—+rn—tottene/ THF

(2:1) 11 m) is treated with HC(OW)3 (9.6 nL., 87.7 mml) and stirred for |
h at 0C Eredfollowinh exadplesaf compouridsrgiéoratule Ewhérbia XrisC(Q) are prepereichdcording

sol uti oqoqﬁ ﬂ‘gbnﬁ - 4-pentyl oxy- napht hal ene (3.65 g, 10.7 mml) and NEt3
(1.64 nL e_L pf) in acetonitrile (27 nL). After addition of

(Ph3P) 2Rds] F{‘376 ng, 0.54 HI%) the reacfRON m xture 1s heated at 90C for
4 h. After rnnl ng-t-o—room-t ne reaction mxture js
concent|rdft ed NBRMYL chr onat ogr 159?'2)@%\/1 nB@thnol ) yields 2.16 g (69% ¢f a

br owni §PT T naBhine (N Z) 29722
Napht hglen- -n\? -(ylpnpnf yl oxyd4 napht ?‘?a?en 1t VRC(O})'OaBWh?{” c acid nethyl ester:

A ni xt Ur@ of n@nh‘béhtyl oXy- napl'@%@HénCHa yI Gﬁh@'hﬁiHmQszm d methyl “ester
(339 H) 2 NEtS \U.__ 31 yTr 1 O0roe \u -
1.2 mml% [)IS'E hgy(Bl ) , ao(a(gé@% a3 (p BWH%C%Fé%ktomtrlle (3 m) ils
heat ed (&2 QGafJUMyB h. After efMCHQg)lﬂp r ppOC(OFpapkthir e) the reaction
m Xt ur g—=5—ghH-St H-ed—betwe W (2 x6-m). The
conbi nddbr Qﬁpbthkﬂlhases are Bkt Wa% ﬁ@mﬂw dried over Na2SCa|and
Srceno gt R YR TR, YOS 2 0 T o &
S | g | [alV.VANal| ~ - C

Napht hai ¥n- 10@Pbil pent yi oxy: r@‘é‘ﬁl"ﬁ&'&n 1} YFPCPHEENRTHsc aci d: A sol uti gn
o e G RaplgE - DY O OO =T g T e et ey
tri rreth;ﬂ75|lyllaphfbdll de (0.1 nt O{DCHE,;GH@I) &-Migstl rred at roomtenperatute

f 1 Fh o Xttt Hotfedhe ‘W d
tglruen[e ?84 ];L")asﬁ"f’ﬁ" wat er 15%7?@2)5@43(1” Z@%% n (1.5 m.} ide

extract{e39 wi naphibliuene (2 X f- M(O)Hg)m CONPIOGTH,RINARYIR 1 B, LoXxHdi#d|-5YAT
Na2804 neant r.at arl |:| a hanol /l\lHQ\ VI el ds 127
my (83%)°%f RapRINYur | ess foa ﬁo‘lﬁ;ﬁﬁpﬁ"é@ 4: %;iﬁé@mpﬂﬁﬂmﬁ ks Appl icabl ¢ to

%
Ex 24, (47, ‘fﬁapmﬁgd Naphthal en-dq gH%?qeoen[-lyJ(ﬁ%ézg.agﬁgy Tatren- =yt )yam e

m xturg—f 1-ioda-4-pentyl axynapht ene d .3 mol)) t BuONa (0.29
g, 4.2 |6l nal!hthﬁ'pht hyl ami neQ«ﬁH&@-la 3. 67-Nlrbl), 2- (di-t

butyl p ]l ragg@h nenyl (53 ’%HZ) é_'!(géH%}J.oo my)y—+mtotuvere—6y nl)

i s heat f n_at_80C |After 0031|n dm tenperature the reaciion

m xt ur g G4s 1|napmh¢ld over sil eQ-(GHg‘;GHmce T-NéCHg), Fl ash chromat ogr aphy
(cyclo e acetater—yetf5-6 Al S.
(b) Met W 156%‘?*% en-1-yl - 4%&?@?% nEgﬁ)larﬂﬂ en-1-yl)-anmine: A solut{on

of naprtasai enpaphinli( 4- pent yl oqo ent (¥ eyl 154 g, 0. 40 nmol )
.in DVF e JZ treated. fh%)E%O/a Em etl%%l ylls’nTD|1 and nethy]

i odi de |(&. 13"#12“‘“2' 2 mol) ahP$eHddh at B’@@'{eor 18 h. After cooling tf

room t 4rgaeT ¢ rhe reactT pIpli S | Hg‘_g)ﬁem—wat-er—(-&—n)
-and tolluene ?\Hb@}%‘_rﬂ_\ The rbn%Eﬁggﬁ’ orCIalrLg1b t@gs aroe il ed over Na2Sp4
and corjdnt aaphlhyh:l ash chro -(@Hmﬂl-j@ (cyb(Zameﬂwheﬁaztohﬁ#yl)acet ate) yi el fled

70 ny ( O/I() Iglll brovwn P | ltllcola oF—StH-fF-erart-des
Appl i cegﬁbe 1%{5@!1&411’ 13, 22[° EEH?)‘Q% He p}‘/(P V- napht hal ene- 1- sul f oni ¢
acid, sodiumsalt: A m xture of 4-hydroxy-naphthal enel-sulfonic acird (14.07
g) 40 mmol), NaCH (3.2 g, 80 mml ), n-pentyl brom de (10 nL) 80 mml) and
DMSO (200 nmL) is stirred at 60C for 2h. After cooling to roomtenperature
the reaction mxture is treated with water (400 nmL.) and neutralised with 6N
HCl (15 mL). After stirring at OC for 30 mn the product is collected by
filtration, washed with water and dried in vacuo to afford 12.6 g (100% of
colourless crystals. np 275-285 C




(b} 1-(4-Pentyl oxy-napht hal ene-1-sul fonyl)-1, 2,3, 4-tetrahydroqui noline: A
m xture of 4pentyl oxy-napht hal ene-1-sulfonic acid, sodiumsalt (147 ng, 0.5
mmol ) anv@EM#238 L) i s WO 02/ 22-48 -23 PCT/ EPO1/ 13COS trcaatpet13601 h
thionyl chloride (43 uL, 0.6 nmol) and stirred at roomtenperature for 30
mn. The resulting clear solution is trepped with DIEA (86 ~L, 0.5 mmol)
and 1, 2, 3,4-tetrahydroquinoline (95 pL, 0.75 mml) and stirred at room
tenperature for 18 h. The reaction mxture is distributed between water (3
m.) an M2 x 3 ). The grganic phase is washed with water (3 m),

dried qver N&2BBWYRNnd concent|rBt(E#)€Hash | ZHEE@@Hogr aphy (t ol uene) yi el ds

79 my (30 |HaphtheP! OUTTESS T WWM
.to Ex 79, 8 a\‘? 62 (a) 4- Pertt\?l oxV-'Rapht hal éne- I- car bal dehyde: A ni xt urle

of 4- hydif?oxymabﬂwhal ene- lcar b@t(@éla))tﬁlela(l BEC(@,)O!HO mmol ), NaOH (0.48 g, |12
mol ), [spen mde— {5 } | 50C
for 4 h. 74,&“?%%%‘%1 ing to rod npt(gﬁb) Bur b 73(%' FRY,F 410 XRAREIRY s t r eatled
with watzd (2@phihyl and 2N HCI| -O4ChlLatH,; pPHE B-C(BYNBC 'on W th tolugne
(2 x 201t En }!nrﬂm nad _or J( Zm 2 (U) I-@gfq)?-\tl\nf er) dried over

Naz S04 | grfg@ﬁc‘ﬁ’aﬁngyj"d';,qgr(p aton ( &RGENERane) yi el ds 2.15 g (89%

of broWm7sh| alfyréh 67-11.8-EH POIR R | OXY- mapht itateme=t=tartoxyl i c
acid: A tian nfa?)A Hr?int yl gxy- nao)géﬁa epe- lcarbal dehyde (1.9 g, 7.8 mol)

and 2- re7t9nyl A1 24-Hiezol-39)nL )| -Or{CH-)0H (LB®HL) is treated with a sol ut)i on
of Nad{O0 ? @y 78 mml) and NaH2PGa' H20 (7.53 g, 55 nmmol) in water |(62
m) . After t| an at room tlenperature for 17 h the product is collectdgd
by filtration, washed with water and dried in vacuo to afford 1.92 g (95%

qui not 1 rit t9faih Bine(3B st Soraitan ol (AR K RAID) ancfis g are

4pent yl ryparag att@tipgae themvbationt i ¢ acid (103 ng, 0.4 mmol) and DCM (2 nl)

i S treatedpiii—t-hi-onyt—ehloride (34-6-=L0.48 nnol) _and DVE (0 2 nl) and
stirred '\Iﬁ for 1 h. The resulting clear solution Rs treated with D
R N T T T A BRI T 1Yo M
di stri ttﬁoed ﬂ&,%éﬂtrqhmrwm'n(uylnt) and DCM (2 x 4 mQ (Cilil"%é)ﬁl-tfonbi ned+ N
i 9oh dionhy BRI U7 Vel ohexanel acet oney vi el ds 78, NUGEH b0 g eent dh
crystall$2 B éﬂpﬂr@naphtﬁylnylhesi s of Esters Applicable [.@-©H,)LH, 32, 33, 35,
36, 37 TS mind Kbt g +e “O-(CH:):CHs

84 4-dimethylamino-naphth-1-yl -O-(CH2)4CH3

85 | 4-methoxy-naphth-1-yi _ -0-(CH2)4CHs

86 | 3-nitro-naphth-1-yl -0-(CH,)4CHs

87 | 3-amino-naphth-1-yl . -0-(CH_z)4,CH;

88 | quinolin-4-yl -0-(CH)4CH;

89 | quinolin-3-yl -0-(CH,)4CHs

90 | quinolin-2-yl -O-(CHo)4CH3

91 3-(dimethylamino)naphthyl -0-(CH.)4CH,;

92 | quinolin-8-yl -O-(CH.)4CH,

93 | isoquinolin-1-yl -0-(CH,)4CH,

94 | 4-fluoro-naphthyl -O-(CHy),CH;

95 4-cyanonaphthyl -0-(CHy)4CH;

96 | 4-(1,2,4-triazol-1-yl}-naphthyl -O-(CH2),CH3

97 4-1H-tetrazol-5-yl-naphthyi -0-(CH>)4CH3

98 | 4-(d-hydroxy)butoxy-naphinyi “O-(CH2):.CHs




-24 PCT/ EPQOL/ | 3G0a 4- Pent yl oxy- napht hal ene- 1- car boxyl i c acid
napht hal en-1-yl ester: A solution of 4-pentyl oxynaphthal ene- 1-carbal dehyde
(121 ng, WoB2/M2e8) in CCl4 (2 nmL) is treated with t BuOCl PCE/EFPAIME60170 p. L)
1.5 mol) and stirred at 50C for 1 h. After addition of DIEA (0.3 nm., 1.7
mol ) and 1-naphthol (216 ng) 1.5 mol ). fge m xture is refluxed for 2 h and
distributed between 1 M KHCO3 (5 nL) and DCM (2 x 5 nL). The conbi ned
organic phases are dri ed over Na2S04 and concentrated. Flash chronmat ography
(CyC|O|’ S abc#‘unc vi-et-ds—82 aic (430/31 of—colourless—crvst

stals— Exanple
Synt hedis’ of Rk nes Applicable fo Ex: 30, | (ClACH3 44, (a)
Napht halieo- L4y(|2 rf\drlp('léhrpqﬂyl )¥the m halen-T-yT) - met 13@-‘(@@96{ Hsam ner A

-sol uti ga—-ofld4pentyl oxy- napht h ene-1- carbal dehyde (4

1- napht h1391aﬁr§3rféet(‘2'gul§°ﬂ?g“ldg'néphﬂwl) in DCM (1 nL) is t@é@Hé&CHﬂth VS 4[drr]

{80 n’g) | dlUTerl 2 T;IU s—t+tere
“over Hy f@ga rﬂl’\é@%\gﬁna@gg@%ﬁ g concentrated. Flash K‘F'ﬁﬂé%gr aphy
(cycl okéﬁ@nﬁ#dpmlzolabylb-aapmhyh el ds 60 rrg (82% of ye lo(cHNCHAl s. {D)

Napht hgtzen 1T, alJllL halen—3 Ty! et h_y vi m-he—A——solution of
napht hal@ﬁ1 4\}|T§afdlﬁp’é!¥; '} - napht hal en-1-yl ) - met hyTQ &gﬁ@'jc%m ne (24 nu,
0. 07 myolos dacbaBj(B(ynamhwdl ne (16.3 p.L, 0.1I3 mmol) I0-{¢H,)[GRL5 ML) 1S
St| rred at ocoomtameratiure for 1A h The reaction m Xtlre LS Concentrat ed

and di §t10pyif=AMIBRFABRAVINRRNEIYY (2 ) and DOM (2 ni).| BréChidgthi ¢ phase ils

dried ovgf7 Nadyafox@nNgpR{ICENTrated.  Frasi chromat ogr |
(cycl orpxannlg}?gt gﬁmpvﬁiﬂ ds 14 ng (58% of a col our iﬁ-gC ?TCHaExarrpI e 9:

Synt hegi198of 4t06€wslz)wQ|H)mphthyto Ex. 39, 40, 4 1. -O- (CH2)4CH3

olutinn

1- Naphtt ulcblgc %Htt.'wo (#=pentytoxy-—raphthat-en— VAL Ou quwoﬁh%’yl) et'hoxy

4-pentrloxywna al enel-carboxylic acid (103 ng,
1, 8- bi g(idompnaptitagh no) napht hal ene (86 ng, 0.4 nmol) [oO-lEk,)CHB ML) 15
stirredg—at nnmi-nwnnv-gfnlrn for—30--mn—After additipn of pA (Rﬁ l’]L 0.4

mol ) arld 1] Hgﬂﬁbﬂyl amine (229 my, 1.6 nmmol) the ni xpWChaGkbat ed at 14oC
for 6 hidi ¢ ed between ZM HCI (8 nL) and DCM ned
N1E) LhapiRHy ] ( : (f%?pﬁcﬁ%eryﬂ@}dg@”mmd

organi ¢—phases are washed with 1 M Na2C03 and water

concent fidBednaphthdh chr omat ogr aphy {cycl ohexane/ acet p@&j-mgitheixgishergl)ng (49%
of browni shfcrystals. WO U2/ ~22~8 -25 PCT/ EPUL/ 13( g

ethoxy

114 | naphthyl 2-(phenyl)-ethoxy

115 | naphthyl ' 2-(4-nitrophenyl)-ethoxy

116 | naphthyl 2-(4-
dimethylaminophenyl)-
ethoxy

117 | naphthyl 2-(aminophenyl)-ethoxy

118 | naphthyl 3-(morpholin-4-yl)-
propyloxy

119 | naphthyl 2-(2-nitrophenyl)-ethoxy

120 | naphthyl -NH-(CH,)sCHa

121 | naphthyl -0-(CH_2)4,C(0)OCH,CH;

122 | naphthyl ~0O-(CH,)3C(O)OCH,CH,

123 | naphthyl 2-(2-aminophenyl)-ethoxy

124 | naphthyl 2-(2-
dimethylaminophenyl)-
ethoxy

125 | naphthyl 3-(piperidin-1-yl)-




Exanpl e 10:

Friedel -Crafts Synthesis of Bis-Aryl

48, 49, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 94, 95, 96, 97, 98, 99,

100, 101,wo

(4- Fl uor onapht hal en- 1-yl ) - (4- pentyl oxynapht hal en- 1-yl ) net hanone:
2. 63 mmol )

sol uti on of
(10 nL) is

02422393, 104, i 05, 106, 107, 108, 14 i,
4f l uor o- 1-naphthoic acid (Q.fy 9,

treated at roomtenperature wth oxalyl

145, PLG/EP01/13605
A stir

mmol ) followed by a few drops of anhydrous DWMF. Once bubbling subsided,

el

cl ear
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ra¥au R
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g, 5.23 Mo
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l|) is added in one portion. After stirrin
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-m Xxturg is
reactign m

cooled—t6—4-Cin—an-ice baLh__and_aLunLnLunlcthLLLE;L
gp@pywxr: for 20 min,

NaRPhikgl ene (0. 5637 ¢, Z. 63 nmol) s added
aHommtovanmammlytoaMMHHtem
qture is distributed between ethyl acetat
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=e(n$0-NﬂQH2hﬁﬂi3 wat er
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dv@-(CHL)50H i fied by
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chr omat X
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usthg—a—Btotage a,.,,.,arut

NS +eca——get appa
etHJﬁygcetate (9:1 ) as eluant to give t
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ﬁfonlg’aC|d 4- (naphthalene 1- car bo

nﬁicﬂétﬂﬂahal en- 1-yl

ester: [lygof
slowy lta a

Fwa f hanesul foni ¢ _annydride (3. T 51

solution of {4hydroxynaphthal en-1-yl)-na

IOy ot ha

net han

(5.0 g,| 168

”@aﬁWbe in pyrldlne (15 mL) at 0 C under
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reacti qr i
arrblentllalJr
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g beLIIIUuaLUu1UI d
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washed

e@athwe times with DCM The conbi ned org

th_\wwmt Ay

PID-(CIRYIOCHIGH,ar &

lution water and
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00-ShCIQREHht r at ed |i

L

ycl o
| en-

vacuo.
et her/d
Napht hg

)Ing s\
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hexane) to afford the desired product (5.
1-yl - (4-butyl am nonapht hal en-1-yl ) net han

b -CW%-%ethy )-

triflug
ester (/308
anhydr qus t

M3

ge %Bﬁ’tﬁg

1 ITont ¢ actd 4-(maphttatenme=i=ctarb
16 mol ) and n-butylam ne (62.8 ng
)Iuene (3 nL) is added to a m xture of p
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(

o@pgadlafxoh@lvljt i on of
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the mxture is diluted wth ethyl
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i n anhydrous DCM
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[7 (4- N@thylplpera2|n 1 yI) 4 pentyloxynaphthalen 1 yI] naphthalen 1-yl

I

I

acetate 9:1 ) to afford the



WO 02/22-t8 -27 PCT/EPOL/ 13 |1 S Exanpl e 12: Synthesis of Substituted

Bi s- Aryl Ketones Applicable to Ex 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
62, 63, 68QeE224867, 68, 69, 70, 71, 74, 76, 77, 78. (a) PCT/EP01/13605

8- ( Napht hal ene- 1- car bonyl ) - 5- pent yl oxynapht hal ene-2-carbonitrile: A stirred
m xture of trifluoronethanesul fonic acitg-

8- (napht hal en- 1- car bonyl ) - 5- pent yl oxynapht hal en-2-yl ester (1.0 g, 2.09
mmol ), zinc cyanl de (0.294 g, 2.51 mmol) and Pd(PPh3)4 (0.121 ng, 0.1 mol,

| 9 90
g ;nc))r /()3 11?’21 TH gy%o;(-”{'-apgﬂo& igg'“)é%otb@"tz'%ﬁzpé%gr ature igl luted with water

and ext FT:‘BH edz AphBRy) prhtoﬁyméhznmi‘o%tzauﬁ | having[yTtered ofT Tnsorupl e

.mat eri al—thrguagh Celite fL ter_al lnF\d organic extracts are

washed (wl&6h V\&@HCWV@GW%é’Cﬁﬁnt%@Qﬂiéﬂlgém}érbtl remptled under reduced
pr es s ur BT SR EHES NECHEE -7 oo BN IQEAR gy PReTSi o et

-(cycl ohexane:let hy ne de pd_product (0.53 g,
65% . ( 9583 aI2-GNH( (Jlﬂe)b@lﬂ@)az Beritbx;obmmmuytc)lemylne A stHred mxture of

4_ bI‘O | L o) 311[ I \:! hr nm dg £ 9’2 7’) nl 7'-_\]__ 1
mmol ) &n 1cT’gpot @ﬂﬁﬁﬁhx'%ﬁ@%’i@'yp%%ﬁff‘y tﬁ@’@dﬁﬁ%")"wi Hacet one ( (200 m_) ib
ref | uxedigoor 24(NH(CHEI)QOEIme0xy&>ehQIMI yifler redugpd pressure and the
resi dug—-s—eiutedw-thvwater and-extracted twice into ethy|l acetate Th

conbi nddt &r gd R NFELHRAO{H2Qtdareranirpenzimidesel-4-yr i
evapor At fgp | 1} Vo meltiGylEpeMtes -1 3- oﬁ&féﬁé b@%@%ﬂa??g

gel (cycl ohexane) to afford the “desi pro

H (|vg304) and

ell ographyover—srtita
g, 629%. (c)

S.l) D I\T—q D

Dallyll-(11- cﬂa)t'rlcyclo[G 2.1.0 2, 7]undeca 2,4,6, 9- t traen-4-yl)am ne: A
stirred sol uttomof—drattyt—=(Z4=brono=S=ft+uoorophenyt) i"’iﬂe £5-55—¢—5+6
mol ) in anhydrous ether (30 nlL) and anhydrous furan (30 nL) is treated
wi th a sBiadollowingexamplesydf compownds of forentdan ewhéidt Xris CED). e prapared.. 6 M

1 h, the mxture is

solutio an argon atnosphere. After
al | oned ccg;d' t%tgg}ng'gﬂﬁéerrper ature and stirred for a further 4 h. The

m xt ur |s quérlched W|th water and eXtRacted three t|ggs into ethyl
acet at g—Fhe e d—or-gart c—extracts—are—washed-wi-th brine dried (MyS04)

and t hd V§ ﬁf('m'gﬁ%‘ijé'dylzﬂ%}twredhcea BrCElls The [&SHiue is purified py

chromat ography on silTica gel (1Tnrtral elruent cyclonexane, f1nal €tuent
cycl ohexane: ethyl acetate 19:1 ) to afford the desired product (5.4 g,
3999 . (d Partishizr fha compRINp BRI Biepared ascordmgstoithe éllowisigitieparationati al | yl - (11
oxatrlcyclo[6 2.1.0_2, 7] undeca-2,4,6,9-tetraen-4-yl)amne (4.48 g, 18.74
mml ) in nethanol (45 nL) and concentrated hydrochloric acid (4.5 nL) is
r ef | uxedPreparation. 1: Synthesis ohKetanesenoved under reduced pressure and the

Lo ona: oAb 8 dche B Sond R R ot Hhed bilaBR AN CBE 1
ext ract s10% em,arsmedw 118, Bud4,ne15, dvé,edd 7( MuS0AD, 221 1dze 1289 (e 2s, ey ggb, under
oo PEISH! B U5, o P, P3G T P o, 145 o) 1 na
el uent cycl ohexane: ethyl acetate 19:1 ) to afford the desired product (3.67
9. 82% 'Example 2: Synthesis of Sulfides, Sulfones and Sulfoxides
Applicable to Ex: 2, 3, 4, 7, 8, 9, 10, 12, 17, 18, 19.
(a) 1-lodo-4-pentyloxy-naphthalene: A solution of 1-pentyloxy-naphthalene (6.41 g, 29.9 mmol)
in acetonitrile (120 mL) is treated with N-iodosuccinimide (10.1 g, 44.9 mmol) and stirred for 6 h
at 82°C. After cooling to room temperature, the reaction mixture is distributed between 1M
KHCO:; (185 mL) and toluene (2 x 185 mL). The organic phase is washed with water, dried
over Na,S0O, and concentrated. Flash chromatography (cyclohexane) yielded 9.0 g (89%) of
slightly reddish crystals. E-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),




(e) D allyl-(8-pentyl oxynaphthal en-2-yl)amne: To a stirred sol ution of
n-pentanol (0.18 g, 2.1 nmmol) and tri phenyl phosphine (0.55 g, 2.1 nmol) in
anhydr ousvomF4323® nl) is added a solution of 7-diallylam RETHAN/MI0EN- 1- of
(0.549, 2.1 mol) and DIAD (0.45 m, 2.1 mml) in anhydrous THF (10 nL).
After overnight stirring, the mxture is2diluted wth brine and extracted
three tines with ethyl acetate. The conbi ned organic extracts are washed
with brine, dried (MyS04) and evaporated to dryness. The residue is

Ol ont oo QB SR adBar lodi0, R Tobhd | 5By R b¥GRY PLEh HBHRE Ares 25
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(7- Hydr oxy- 4- pent yl oxynapht hal en- 1-yl ) napht hal en-1-yl met hanone: A stirred
solution of acetic acid

8- (napht hal ene- 1- car bonyl ) - 5- pent yl oxynapht hal en-2-yl ester (4.8 g, 11.2
mol ) and napht hal ene- 1- car boxylic acid

8- (napht hal ene- 1- car bonyl ) - 5- pent yl oxynapht hal en-2-yl ester (2.1 g, 3.9
mmol) in nmethanol (70 nL) in the presence of 5M NaOH solution (20 nL) is




_g0_ solution resulted. Dilute sulfuric acid (2.5 nL, 10%v/v) is then
added and the m xture is stirred for 45 mn at roomtenperature. The
reacti on WwDxeMd22d8i s then diluted with ethyl acetate and tPeTEHAWI3ON i S
washed with saturated agueous sodi um hydrogen carbonate until basic

(i ndi cator paper), aqueous sodiumthiosubpate (x 2) and brine; dried over
anhydrous Na2S04 and concentrated on a rotary evaporator. The crude
material is chromatographed on silica gel (gradient elution:
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2- Acet am dophenol (5g, 33. 09rrm)l) i s dissolved in dry DMF (35nL) at room
t enper at i 52.53mmwl ) is added, followed by
1- br ormpggtﬁgngeé %ﬁfé@%%?og%fﬁgnd the mxture is stirred at 60C for
16h. TheAPB/wbIednEmX!,ut-’bZESZiool ed to room tenperature, diluted with water
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10 m nut@ 64? pent yl oxy- ) -acetam de ( 27.24mmol ) is added and
the react®on" xQ’!IY'@XM‘Ba%ht MHS@"WH 28, 4“’(9@)’@’0!{ aguinelinet e Aovmixtirghtof The
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for 15 mnutes and extracted with ethyl acetate (4x100nlL). The organic
extracts are conbi ned and washed wth saturated brine (100n.), dried
(MgS04}) filtered and concentrated under reduced pressure. The crude
product is purified by chromatography on silica gel using a Biotage
apparatus (90g colum; Dyax Corp.) and cycl ohexane: ethyl acetate (2:1 ) as
eI uant to gr ve the product as a thrck orI (3 68g) 3699 . A further 5 64g of

o o o o - Y Y



-32 (1 Om) was added. The mi xture is stirred at roomtenperature for 30

m nutes. DI EA (1.045nL, 6mmol) and net hoxyl am ne hydrochl oride (0.501 g)
6mml ) a0 addd8 and the reaction is stirred at room t enp@CatEPOe1360F 4h.
The reaction mxture is treated with water (200n.) and extracted w th DCM
(3x75mL). The DCM extracts are conbi nedpgwashed with saturated brine, dried
(MySGa), filtered and concentrated under reduced pressure to give the crude
product. This is chromatographed on silica gel using Biotage (409

cartridge) .and,cycl ohexane: et hyl acetate (4:1 ) as eluant to give 1.25g of
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(650ng, 1. 6mm[é) is dissolved in dry DCM (60nL) under a nitrogen
at mosphdixamplg&: Synthesisof Amidesi ed to 0C and
bi s(trifAN0Eo8ee gxy}g’%p?)?g]zene (757ng, 1.76mmol) is added portionw se.
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zinc powder (5.18g, 79.22mol) is added. The m xture is heated at 50C and
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Celite fd He . i i i t th
Vol at || SEVERorE (1, B 7imioD e erYRE BEent AT nfl) IV RASH BT Rt ' "¢
or ange ofith a selulidn efNa@e. .08 lgr t8ratmudy anutiyatduP O Hi@ (7.58 b, 55 mmap!Bh atgrg6$ 409

o b 5, ARt DM BEALmbERR b 15175 R Brodl & NEci8G BY HRfLBA Wk
Ze ?ilgi hm'tvdmlzuuatenanyd Qiriedaiplhlab? aﬂaflcrly |1:93391(%%)_I1ﬁ b(rjownish crystals. {jnp 19|0-2202°C.

- a ccar .) -.[- € OXV.- - qal Io-penzol m dazol - 2z- one
(5000 (6 KEATH R 2P B4 i Bt aiSs i gPe Banpnent) mirigre. of 4
r ef | uxedehbjiidxyhraiphttatsieer-aambgylit Grfd}1 0Bahg, 3604 fﬂmﬂgat) hd 0OM (2 MO i%tlt?daééo?%it%

-33 PCTIEP(11/13l~I)s reaction mxture is cooled to roomtenperature,
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q i . . i dwith
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L rifl yoypgnases] a;eewlaéﬁemr:?rmfté’n ld?éd] lxoklaxbdﬂgﬁdh and %%ncentr%tegh Flasp)chronaatography
-benzoi m dazagl - 4- - na -1-y] - anone ng, 0.214mol) an

benzyl arff¥F ?‘a'ﬁqv_/?g%{?’éﬁﬁ'ﬂ‘sl%ggmdé?%gg}W@ﬁf"sﬁf’ $WT for 4h and then cool ed
to roomtenperature. The crude reaction mxture is poured onto water
~(10m), 10% aquequs hydrochloric acid (1On) is added and the m xture is
ext r act &XamRle 7pBynthesisefifstersne DOM extracts are conbi ned, washed with

sat ur at } ) 3 g/gj}’:@ 4811 tered and concentrated under
reduced%@éimu?édgg% 33’01‘?%?@2:?11 e’p%’o4 uct which is purified by preparative
reverse phase hplc (Dynanmax 300A C18 colum; 20% acetonitrile in water (+
0.1 trifluoroacetic acid) to 100% acetonitrile over 30 mnutes) to give
15.4ng of the desired product. (i) Acetic acid 2, 3-bis-acetyl am no-phenyl
ester: 2,3-D am nophenol (3.226g, 25.99mvpl} is dissolved in acetic
anhydride (50nL) and the mi xture heated at 70C for 4h. The mixture is
cooled to roomtenperature and allowed to stand for 48h. The precipitate
formed is collected by filtration, washed with ethyl acetate and dried
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WO 02/-122-t8 PCT/EPQOL/ I 3frUs -34 reduced pressure to give the crude
product, 1.95g. This is recrystailized fromethyl acetate/cycl ohexane to

gi ve pur evomb/ierzdal (0.9g, 46%. (m PCT/EP01/13605

N ( 2- Acet yl am no- 3-i odo- 6- pent yl oxy- phenyl ) -acetam de: To a sol ution of
N-{2-acetyl am no6- pentyl oxy- phenyl ) - aceitsyn de (0.9g, 3.24mmol) and periodic
acid hydrate (129ng, 0.57mmol) in acetic acid-water-sulfuric acid
(100:20:3; 1 Onl) is added iodine (332ny, 1.31 mmol). The m xture is
stirred roomte rature for 16h, diluted with 10% agueous sodi um
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stand f ocry@taldays and then heated at reflux for a further 6h before standing

at roomtenperature for 8 days. Volatiles are renoved under reduced
pressure and the residue partitioned between ethyl acetate (1 Ormn) and

wat er (| Exdmplersi Synthesis of Iniineb ahdrAniinesal i quots of ethyl acetate (3x10ml).
The ethyl acetate extracts are conbi ned, washed with saturated brine

(50nL) , BPRicableng 6690, 34 H2ef3F4and concentrated under reduced pressure to
. h ) CTH ! hra . _ L
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This is purified by preparative reverse phase hp nanmax

col urm; "Diddradecengentrated and distriutedibeiween waterygrralcand BCM (21nL).oTHeorganic
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N 22 ( ASEESP 18 Yy Sl NSRRI o) Soltfates, AR hipetoffEbnl gt acdibi)
2- Ani no-Yieifs 14 prgat8Pe) (o8 g, colomrlgssiaibl ) i s di ssol ved in acetic anhydride
(20nmL) and the m xture heated at 50pC for 16h. After cooling to room
tenperature, water (400nL) is added and the m xture is WO 02/ 22-48

PCT/ EP( | ExdiByide|95 SyBthesis obhUteas wi t h DCM (3x100nL). The DCM extracts are
conbi ned éﬁ;ag%g%ﬁaxig%f@:égg.at ed brine (50n.), dried (MyS04), filtered and

concentr pressure to give the pure title conpound (4. 14q,
899 . -NabktRaleyidi-ga (epén RERH ! SO H- aB--
N- [/?2- ( ,(Agbet T'gxai);%mﬂﬁ‘g %ééhrgy???acetgarlr? rgg%r] Z{F%%%él?. 35mm? Y’gﬂglﬁé@gﬁa\/%e% in
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0.6 - . - . alene da _
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concentrated under reduced pressure to give further crude product (2.39),
whi ch is pure enough for use in subsequent reactions. (r)

N-(2- Ni tro-6-pentyl oxy-phenyl)-acetam de:

N ( 2- hydr oxy- 6-ni trophenyl)-acetam de (3.8g, 19.39mvl) is dissolved in dry
DMVF (25nL). Cesium carbonate (8.83g) 27.1 mmol) and 1lbr onopent ane
(23.26muvol ) are added and the m xture is stirred at 80C for 2h. After
cooling to roomtenperature water (400nL) is added and the m xture is
extracted with ethyl acetate (3x100nL). The ethyl acetate extracts are
conbi ned, washed with saturated brine (50nm.), dried (MgS04), filtered and



WO 02/ ~22~8 PCT/ EPOL/ 13C0~ -36 activated carbon (50ng) is added and the
reaction i s evacuated and purged three tinmes with hydrogen. The m xture is
stirred fwoo024k4gnder a hydrogen at nosphere by neans of a pealkronsds! | ed

wi th hydrogen gas. Methanol (20nL) is added to encourage sol ubilisation and
the reaction stirred for a further 2h at2goomtenperature. The reaction is
purged with nitrogen, filtered through a pad of Celite filter aid and
concentrated under reduced pressure to give a white solid that could be
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at nosphere of carbon nonoxi de. The m xture is heated at 80C for 20h, cool ed
to roomtenperature and diluted with water (20m.). The mi xture is extracted
wi th DCM (2x10nlL) and et hyI ‘acetate (3x10m_) and the organl C extracts are
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Ex.melting point [C]lon mass (ion)Ex.RT* [m n]lon mass (ion)2118-119372
M+-456. 9, C398 [ M+H] +388-91388 M+473.4, C451.2 [MrNa]+ WO 112122.18 -38
PCT/ EP( 1WOD2@24® 4143- 144404 M+498. 4, A371.4 [ MrH| +5418 [piHiPodgdd0s 7,

C525. 3 [ MtH] +6404 M+5011. 1, C464.4 [ MtH] +793-95369 [ M+rH| +517. 4, A424.3

[ MtH] +8118- 120385 [ MrH] +528. 4, A539. 2 [MgH] +9158- 160396 [ MrH] +539. 4, C427.2
[ MtH] +10207- 210412 [ M+H] +549. 3, C385.1 [ M+H] +1178- 80410 [ M+H] +557. 2, A457.2
[ MFH] +12378 [ M H] -569. 1, C443.2 [ I\/H—I] +13454 [MH-575.6, A384.1 [ M+H] +14384

154 81 3 [ MHFi ] +16442 [ MrNa] +605. 1
XZE%%%%@@’%@E& edgﬂéép?f@?ﬁm U% to @ %fé' %VM&QH?@DMW@WPF#BEBM@G

84. 1 7 7 02
511 pissosinggy (84shai8sn o AN 5

[ MrH] +6 721430 'ng’éf?Wﬁ[eﬂﬁt@@Bgmﬁé@’@'s A451.3 [ M+H] +25127 1306118
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(i on) 93%hiom&tdgfaphy [(Mdkﬂht&ageveﬂa%! meW% 284 %4@%3%%&@1% |:?rod %ﬁg‘ég

j MkH] +957. 5. A393 %1307 4, B37 +966. 7,
A383 [ Mg SLFRsOYsre ingJPejerakog. 7) A397 [ MkH +g$7. 1, A455 [IVI'I-HJ +1339 8,
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AG2. 3 [ﬁ\,ﬁquepl |6t1071 ofA@gydgox{yM;pﬁangrnag thalen- 1-yl) naphthalen- 1-y| methanone (1 24,

3.13 mmol) in anhydrous pyridine (12 mL) is treated at room temperature with
trifluoromethanesulfonic anhydride (0.88 g, 3.13 mmol) and the mixture stirred under nitrogen
for 48 h. The solvent is removed under reduced pressure and the residue is diluted with
sodium hydrogen carbonate solution and extracted twice with ethyl acetate. The combined
organic extracts are washed with water, dried (MgS0O,) and the solvent removed under reduced
pressure. The residue is purified by chromatography on silica gel (cyclohexane:ethyl acetate
9:1) to afford the desired product (1.0 g, 67%).
(e) [7-(4-Methylpiperazin-1-yl)-4-pentyloxynaphthalen-1-yl] naphthalen-1-yl methanone: A
stired  mixture  of  trifluoromethanesulfonic  acid  8-(naphthalen-1-carbonyl)-5-
pentyloxynaphthalen-2-yl ester (40 mg, 0.084 mmol), N-methyipiperazine (20 mg, 0.2 mmol),
cesium carbonate (38 mg, 0.12 mmol), palladium (Il) 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 ethyi
acetate three times. The combined organic extracts are washed with water, dried (MgSO,) and
the solvent is removed under reduced pressure. The residue is purified by HPLC. Al fractions
containing product are basified with sodium hydrogen carbonate and extracted with ethyl
acetate. The organic extracts are combined, dried (MgSO4) and evaporated to afford the
product as the free base (12 mg, 31%).



10.1, CA35 [ MrH +1387.0) A409.1 [ MrH +1046.9) CA35 [ MrH +1397.5, A423.1

[ MtH +1056. 8, A413 [ MtH] +1408.0) A; 10.8, (C383.2 [ MtH +1066. 3, A412

[ MFH] +14WO022422487. 8) C382.3 [MrH + WO U2/-122-18 -41 RCT/ERULIASCUS
1279.7, B368 [ MrH| +1627.6) A; 7.6,405.3 [ MrH +C1634.6, A; 5.9451.5 [ M+H +C
*HPLC conditions A Kingsorb 3 micron Cl# colum, 30 x 4.6 nm G adient
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 mm

G adi entEfiipleor?: Wnﬂ%s@@f%ﬁétﬁﬂié&ékmgﬁ@nﬁé (+ 0.1 %trifluoroacetic

acid) over 10 mn. "HPLC conditions C sorb 3 mcron C18 colum) 30 x
4.6 mm ApRiigrbato XU, §8, 5% 54085,56: 56158, 159, 62, 63, 6At 66, 67+ 66, 89,%0, 71, 74,
‘trifl uorpé}(‘ﬁg '75_ acid) over 12 mn.

(a) 8-(Naphthalene-1-carbonyl)-5-pentyloxynaphthalene-2-carbonitrile: A stirred mixture of
trifluoromethanesulfonic acid 8-(naphthalen-1-carbonyl)-5-pentyloxynaphthalen-2-yl ester (1.0
g, 2.09 mmol), zinc cyanide (0.294 g, 2.51 mmol) and Pd(PPhs), (0.121 mg, 0.1 mmol, 5 mol%)
in anhydrous DMF (10 mL) is heated under an argon atmosphere at 90 2C for 3 h. The mixture
is cooled to room temperature, diluted with water and extracted three times with ethyl acetate,
having filtered off insoluble material through Celite filter aid. The combined organic extracts are
washed with water, dried (MgS04) and the solvent removed under reduced pressure. The
residue is purified by chromatography over silica gel (cyclohexane:ethyl acetate 9:1) to afford
the desired product (0.53 g, 65%).
(b) Diallyl-(4-bromo-3-fluorophenyl)amine: A stirred mixture of 4-bromo-3-fluoroaniline (17.47 g,
91.9 mmol), allyl bromide (23.72 g, 251.1 mmol) and potassium carbonate (26.7 g, 193.5
mmol) in acetone (200 mL) is refluxed for 24 h. The solvent is removed under reduced
pressure and the residue is diluted with water and extracted twice into ethyl acetate. The
combined organic extracts are washed with water, dried (MgSO,4) and evaporated in vacuo.
The residue is purified by chromatography over silica gel (cyclohexane) to afford the desired
product (15.27 g, 62%).
(c) Diallyl-(11-oxatricyclo[6.2.1.0_2,7Jundeca-2,4,6,9-tetraen-4-yl)amine: 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 2C 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
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Rs=-H solution of 7-diallylaminonaphthalen-1-ol (0.5 g, 2.1 mmol) and DIAD (0.45 mL, 2.1 mmol) in
anhydrous THF (10 mL). After overnight stirring, the mixture is diluted with brine and extracted
three times with ethyl acetate. The combined organic extracts are washed with brine, dried
(MgSO,) and evaporated to dryness. The residue is purified by chromatography on silica gel
(initial eluent cyclohexane, final eluent cyclohexane:ethyl acetate 98:2) to afford the desired
product (0.28 g, 43%).
(f) (6-Diallylamino-4-pentyloxynaphthalen-1-yl) naphthalen-1-yl methanone: To a stirred
suspension of anhydrous aluminium chloride (0.24 g, 1.81 mmol) in anhydrous DCM (30mL)is
added naphthoyl chloride (0.205 mL, 1.36 mmol) at 0 °C under a nitrogen atmosphere. After 15
min, a solution of diallyl-(8-pentyloxynaphthalen-2-yl)amine (0.28 g, 0.906 mmol) in anhydrous
DCM (5 mL) is added dropwise and the mixture allowed to warm to room temperature and
stired under nitrogen overnight. The mixture is washed with saturated sodium hydrogen
carbonate solution (pH 8), and the aqueous phase additionally extracted three times with
diethyl ether. The organic phases are combined, washed with water, dried (MgS0,) and the
solvent removed under reduced pressure. The residue is purified by chromatography on silica
gel (initial eluent cyclohexane, final eluent cyclohexane:ethyl acetate 98:2) to afford the desired
product (0.32 g, 75%).
(9) 5-Pentyloxynaphthalen-2-ol: A stirred mixture of naphthalene-1,6-diol (10.0 g, 62.5 mmol),
1-bromopentane (7.75 mL, 62.5 mmol) and sodium hydroxide (2.5 g, 62.5 mmol) in DMSO (100
mL) is heated at 100 °C for 6 h. After cooling to room temperature, the mixture is diluted with
water and extracted three times into ethyl acetate. The combined extracts are washed several
times with water, dried (MgSO.) and the solvent removed under reduced pressure. The residus
is purified by chromatography on silica gel (initial eluent cyclohexane:ethyl acetate 97:3; final
eluent cyclohexane:ethyl acetate 90:10) to afford an inseparable mixture of the desired product
and the isomeric 6-pentyloxynaphthalen-1-ol (6.18 g, 43%) having first eluted off the doubly-
alkylated product, 1,6-bis-(pentyloxy)naphthalene.
(h) Acetic acid 5-pentyloxynaphthalen-2-yl ester: A stirred solution of 5-pentyloxynaphthalen-2-
ol/ 6-pentyloxynaphthalen-1-ol (6.18 g, 26.8 mmol) in DCM (100 mL) in the presence of NEts
(4.4 mL, 31.6 mmol) is treated dropwise at 0 °C with a solution of acetyl chloride (2.24 mL, 31.5
mmol) in DCM (30 mL). After warming to room temperature and stirring for 3 h, the reaction



3. A process for the production of a conmpound of forrmula | according to
claim1, conprising the steps of (a) reacting a conpound of fornula II

R1- R13 w0 er2R8 is as defined as in claiml and R 3 is POHEPISBH60s], -Cl,
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defined as inclaiml, Yis -O, -S(020-, -P(O(OCH3)-, a single bond,

- c\was : : | : - -Cl. thus obtaining
RS m?o il "S?Srru'léldamfﬁbr&%{’] Ayt oS é%‘ﬁé?%@?sm@ uriggy TS
defi ned H# qeﬁidbeéﬁ pplifjedabwcf)(‘ommgrmy)on Sﬁc(;ja_ g&(QpoeIy) aq[et?_;bllﬁ'l_ cyclohexane) to
350 oo BRI BRRE Bpe by et e st RS- potyByv e hhalent g
a conpowhdstef (f.@gB%).l a i nto a conpound of formula Ib 3 R~~X" / R/ R2
{1Db)

() Acetic acid 8-(naphthalene-1-carbonyl)-5-pentyloxynaphthalen-2-yl ester: To a stirred
suspension of anhydrous aluminium chioride (4.42 g, 33.09 mmol) in anhydrous DCM (290 mL)
at 0 °C under nitrogen is added dropwise a solution of naphthoy! chloride (8.7 mL, 24.8 mmol)
in anhydrous DCM (35 mL). After 15 min, a solution of acetic acid 5-pentyloxynaphthalen-2-yl
ester (4.5 g, 16.54 mmol) in anhydrous DCM (70 mL) is added, and the reaction mixture is
allowed to warm to room temperature and stir for 20 h. The mixture is washed with saturated
sodium hydrogen carbonate solution, the phases separated and the DCM removed under
reduced pressure. The residue is taken up in diethyl ether and washed with water, dried
(MgSOQ,) and the solvent removed under reduced pressure. Purification by chromatography on
silica gel (1-3% ethyl acetate in cyclohexane) affords the desired product (4.8 g, 68%) and
naphthalene-1-carboxylic acid 8-(naphthalene-1-carbonyl)-5-pentyloxynaphthalen-2-yl ester
(2.1 ), arising from naphthoyl replacement of the acetyl group.

(k) (7-Hydroxy-4-pentyloxynaphthalen-1-yl) naphthalen-1-yl methanone: A stirred solution of
acetic acid 8-(naphthalene-1-carbonyl)-5-pentyloxynaphthalen-2-yl ester (4.8 g, 11.2 mmol)
and naphthalene-1-carboxylic acid 8-(naphthalene-1-carbonyl)-5-pentyloxynaphthalen-2-y|
ester (2.1 g, 3.9 mmol) in methanol (70 mL) in the presence of 5M NaOH solution (20 mL) is
refluxed for 3 h. After cooling to room temperature, the mixture is diluted with water, acidified
with acetic acid and extracted three times into ethyl acetate. The combined extracts are
washed with water, dried (MgSO,4) and the solvent removed under reduced pressure. The
residue is recrystallized from ethyl acetate to afford the desired product (8.7 g, 64%) as a
bright yellow solid.

Example 13: Synthesis of Aryl-Heteroaryl Ketones

Applicable to Ex: 45, 92, 93,

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



wherein R, R2 and R3 are as defined as in claiml1, and X' is -SO, -S(O 2-
(obtai nabl e via process (b) when binding partner at R = C), -NCH3)-,
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of claim1 in free base or pharnmaceuticaddy acceptable acid addition salt
form for use as a pharmaceutical. 5. A conpound of claiml in free base or
pharmaceutically acceptable acid addition salt form for use in the
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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 C.
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,SO., and concentrated on a rotary evaporator. The crude material is
chromatographed on silica gel (cyclohexane/ethyl acetate 5/1) to provide the title compound as
a green oil (62 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.
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cyclohexane:ethyl acetate (2:1) as eluant to give the product as a thick oil (3.68g, 36%). A
further 5.64g of slightly impure material is also obtained which is sufficiently pure to be used in
subsequent reactions. |
(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 (MgSQ,), 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
(80g 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
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(10mL) was added. The mixture is stirred at room temperature for 30 minutes. DIEA (1.045mL,
6mmol) and methoxylamine hydrochloride (0.501g, 6mmol) are added and the reaction is
stirred at room temperature for 4h. The reaction mixture is treated with water (200mL) and
extracted with DCM (3x75mL). The DCM extracts are combined, washed with saturated brine,
dried (MgSOs,), filtered and concentrated under reduced pressure to give the crude product.
This is chromatographed on silica gel using Biotage (40g cartridge) and cyclohexane:ethy!
acetate (4:1) as eluant to give 1.25g of the expected product along with 0.66g of a product
containing an additional -butyloxycarbonyl group. This is taken up in DCM-trifluoroacetic acid
(1:1, 6mL) and stirred at room temperature for 2h. Volatiles are removed under reduced
pressure and the residue partitioned between DCM (20mL) and saturated aqueous sodium
bicarbonate (50mL). This mixture is extracted with further DCM (3x50mL) and the DCM
extracts are combined, washed with saturated brine, dried (MgSQ,), filtered and concentrated
under reduced pressure to give the expected product (1.88g, 77%).

(e) 1-Methoxy-7-(naphthalene-1-carbonyl)-4-pentyloxy-1,3-dihydro-benzoimidazol-2-one: 3-[5-
(Naphthalene-1-carbonyi)-2-pentyloxyphenyl}-1-methoxyurea (650mg, 1.6mmol) is dissolved in
dry DCM (60mL) under a nitrogen atmosphere, the solution is cooled to 0°C and
bis(trifluoroacetoxy)iodobenzene (757mg, 1.76mmol) is added portionwise. The reaction
mixture is allowed to warm to room temperature over 1.5h before water (200mL) is added. The
mixture is extracted with DCM (3x100mL) and the DCM extracts are combined, washed with
saturated 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-8H-benzoimidazol-4-yl)-naphthalen-1-yl-methanone: 4-(Naphthalene-
1-carbonyl)-7-pentyloxy-1,3-dihydro-benzoimidazol-2-one (500mg, 1.34mmol) is dissolved in
phosphorus oxychloride (10mL) and refluxed (oil bath temperature 105°C) for 30 minutes. The
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hydroxide to neutralise the mixture and extracted with DCM (83x100mL). The combined DCM
extracts are washed with saturated aqueous sodium bicarbonate (3x50mL), dried (MgSO0y,),
filtered and concentrated under reduced pressure to give the crude product (500mg, 95%)
which is used directly without further purification.

(h) (2-Benzylamino-7-pentyloxy-3H-benzoimidazol-4-yl)-naphthalen-1-yl-methanone
trifluoroacetate: (2-Chloro-7-pentyloxy-3H-benzoimidazol-4-yl)-naphthalen-1 -yl-methanone
(55mg, 0.14mmol) and benzylamine (1mL) are heated together neat at 135°C for 4h and then
cooled to room temperature. The crude reaction mixture is poured onto water (10mL), 10%
aqueous hydrochloric acid (10mL) is added and the mixture is extracted with DCM (4x20mL).
The DCM extracts are combined, washed with saturated brine (50mL), dried (MgSQ,), filtered
and concentrated under reduced pressure to give the crude product which 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 15.4mg of the desired
product.

(i) Acetic acid 2,3-bis-acetylamino-phenyl ester: 2,3-Diaminophenol (3.226g, 25.99mmol) is
dissolved in acetic anhydride (50mL) and the mixture heated at 70°C for 4h. The mixture is
cooled to room temperature and allowed to stand for 48h. The precipitate formed is collected
by filtration, washed with ethyl acetate and dried under vacuum to give a white solid (3.99¢,
61%).

(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-phenyi)-
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 (MgSOs), filtered and concentrated under
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acetate/cyclohexane to give pure material (0.9g, 46%).
(m) N-(2-Acetylamino-3-iodo-6-pentyloxy-phenyl)-acetamide: To a solution of N-(2-acetylamino-
6-pentyloxy-phenyl)-acetamide (0.9g, 3.24mmol) and periodic acid hydrate (129mg, 0.57mmol)
in acetic acid-water-sulfuric acid (100:20:3; 10mL) is added iodine (332mg, 1.31mmol). The
mixture is stirred at room temperature for 16h, diluted with 10% aqueous sodium thiosulfate
(100mL) and then extracted with DCM (1x100mL), ethyl acetate (1x100mL) and diethyl ether
(1x100mL). The organic extracts are combined, washed with saturated brine (50mL), dried
(MgSOs,), filtered and concentrated under reduced pressure to give the crude product which is
recrystallized from ethyl acetate to give pure material (550mg, 42%).
(n) 7-lodo-2-methyl-4-pentyloxy-1 H-benzoimidazole: N-(2-Acetylamino-3-iodo-6-pentyloxy-
phenyl)-acetamide (100mg, 0.248mmol) is added to a solution of potassium hydroxide (139mg,
2.48mmol) in ethanol (5mL.) and water (1mL). The mixture is heated at reflux for 3h, left to
stand for 2 days and then heated at refiux for a further 6h before standing at room temperature
for 8 days. Volatiles are removed under reduced pressure and the residue partitioned between
ethyl acetate (10mL) and water (10mL) and extracted with further aliquots of ethyl acetate
(3x10mL). The ethy! acetate extracts are combined, washed with saturated brine (50mL), dried
(MgSO0,), filtered and concentrated under reduced pressure to give the crude product,
Purification by chromatography on silica gel (Biotage, 40g cartridge) using cyclohexane:ethyl
acetate (3:1) as eluant gave the title compound (35.5mg, 42%).
(0) (2-Methyl-7-pentyloxy-3H-benzoimidazol-4-yl)-naphthalen-1-yl-methanone: 7-lodo-2-methyl-
4-pentyloxy-1H-benzoimidazole (35mg, 0.102mmol), anhydrous potassium carbonate (42mg,
0.306mmol), 1-naphthaleneboronic acid (19mg, 0.112mmol), and PdCl.dppf ' CH.Cl, (3mg,
0.003mmol) are mixed in anhydrous anisole (5mL) and placed under an atmosphere of carbon
monoxide. The mixture is heated at 80°C for 20h, cooled to room temperature and diluted with
water (10mL). The mixture is extracted with DCM (2x10mL) and ethyl acetate (3x10mL) and
the organic extracts are combined, washed with saturated brine (50mL), dried (MgSO0,), 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
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extracted with DCM (3x100mL). The DCM extracts are combined, washed with saturated brine
(50mL), dried (MgSQ.,), filtered and concentrated under reduced pressure to give the pure title
compound (4.14g, 89%).

(@) N-(2-hydroxy-6-nitrophenyl)-acetamide (CAS Reg. No. 59820-29-0): N-[2-(Acetyloxy)-6-
nitrophenyl]-acetamide (4.13g, 17.356mmol) is dissolved in dry methanol (20mL) and a fresh.
solution of sodium methoxide (from sodium (0.6g, 26.08mmol) in dry methanol (15mL)) is
added. The reaction mixture is stirred at 50°C for 2h, cooled to room temperature and the
methanol removed under reduced pressure. Water (100mL) is added, the pH adjusted to pH1
using 2M aqueous hydrochloric acid and the solution extracted with ethyl acetate (3x100mL).
The ethyl acetate extracts are combined, washed with saturated brine (50mL), dried (MgSO0,),
filtered and left to stand at room temperature for 7 days. The crystals that formed are collected
by filtration and dried to give pure product (1.5g, 44%). The mother liquor is concentrated
under reduced pressure to give further crude product (2.3g), which is pure enough for use in
subsequent reactions.

() N-(2-Nitro-6-pentyloxy-phenyl)-acetamide: N-(2-hydroxy-8-nitrophenyl)-acetamide (3.8g,
19.39mmol) is dissolved in dry DMF (25mL). Cesium carbonate (8.83g, 27.1mmol) and 1-
bromopentane (23.26mmol) are added and the mixture is stirred at 80°C for 2h. After cooling to
room temperature water (400mL) is added and the mixture is extracted with ethyl acetate
(8x100mL). The ethyl acetate exiracts are combined, washed with saturated brine (50mL),
dried (MgSOQ,), filtered 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-8-pentyloxy-phenylamine.

(s) 2-Nitro-6-pentyloxy-phenylamine: N-(2-Nitro-6-pentyloxy-phenyl)-acetamide (1 74g,
6.53mmol) is dissolved in methanoi (50mL) and 10M hydrochioric acid (25mL) is added. The
mixture is heated at reflux for 4h, cooled to room temperature and the methanol removed
under reduced pressure. The residue is adjusted to pH12 using 5M aqueous sodium hydroxide
and extracted with ethyl acetate (3x100mL). The ethyl acetate extracts are combined, washed
with saturated brine (50mL), dried (MgSO,), 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
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activated carbon (50mg) is added and the reaction is evacuated and purged three times with
hydrogen. The mixture is stirred for 24h under a hydrogen atmosphere by means of a balloon
filled with hydrogen gas. Methanol (20mL) is added to encourage solubilisation and the
reaction stirred for a further 2h at room temperature. The reaction is purged with nitrogen,
filtered through a pad of Celite filter aid and concentrated under reduced pressure to give a
white solid that could be recrystallized from ethyl acetate/methanol to give the title compound
(1.007g, 80%).
(u) 7-Pentyloxy-1H-benzoimidazole: 3-Pentyloxy-benzene-1,2-diamine (200mg, 1.03mmol) and
trimethylorthoformate (2mL) are mixed together in a pyrex tube and subjected to microwave
irradiation at 100W for 30 seconds in a Labwell MW 10 laboratory microwave instrument.
Removal of volatiles under reduced pressure gave the pure product as a cream solid (217mg,
100%).
(v) 4-lodo-7-pentyloxy-1H-benzoimidazole: 7-Pentyloxy-1H-benzoimidazole (100mg, 0.49mmol)
is dissolved in acetic acid-water-sulfuric acid (100:20:3; 5mL) and periodic acid hydrate (22mg,
0.098mmol) is added, followed by iodine (50mg, 0.196mmol). The reaction mixture is stirred at
room temperature for 4h and at 80°C for 16h. After cooling to room temperature, 10% aqueous
sodium thiosulfate (100mL) is added and the mixture is extracted with ethyl acetate (3x25mL).
The ethyl acetate 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) to give the title 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 80°C for 18h, cooled to room temperature and diluted with water (10mL).
The mixture is extracted with DCM (2x10mL) and ethyl acetate (3x10mL) and the organic
extracts are combined, washed with saturated brine (50mL), dried (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-benzofriazole: 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
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water (20mL) and extracted with DCM (3x50mL). The DCM extracts are combined, washed
with saturated brine (50mL), dried (MgSOQ.), filtered and concentrated under reduced pressure
to give the title compound (90mg, 85%), which could be used without further purification.

(y) 4-lodo-7-pentyloxy-1H-benzotriazole: 7-Pentyloxy-1H-benzotriazole (90mg, 0.439mmol) is
dissolved in acetic acid-water-sulfuric acid (100:20:3; 10mL) and periodic acid hydrate (20myg,
0.088mmol) is added, followed by iodine (45mg, 0.176mmol). The reaction mixture is stirred at
80°C for 5h. After cooling to room temperature, 10% aqueous sodium thiosulfate (1omL) is
added and the mixture is extracted with ethyl acetate (3x25mL). The ethyi acetate extracts are
combined, washed with saturated brine (50mL), dried (MgSQ,), filtered and concentrated under
reduced pressure 1o give the crude product. This is purified by chromatography on silica gel
(Biotage, 40g cartridge) to give the title compound (67mg, 46%) along with 124mg of mainly di-
iodinated material (4,6-diiodo-7-pentyloxy-1H-benzotriazole) contaminated with the title
compound.

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

CHARACTERISING DATA
Compounds of the above tables are found to exhibit the following melting point data, HPLC

retention data [min] and/or ion mass:

Ex. melting lon mass (ion) Ex. RT*[min] | lon mass (ion)
point [°C]
118-119 372 M+ | 45 6.9,C 398 [M+H]+
88-91 388 M+ | 47 34,C 451.2 [M+Nal+
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wherein R, R? and R® are as defined as in claim 1, and X' is -CO-, -S-, -P(0)(OCHg)-, -NH-, -
5(O).-(obtainable via process (a) when binding partner at R' = N), -S(O),NH-, -C(0)O-, -CH=N-
» “CH(OH)-, -NHC(O)NH-, -C(=NH)-; or

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

; R’
RL—X ‘e | (Ib)
RZ

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

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

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

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

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

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

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

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



