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SUBSTI TUTED ARYL OR HETEROARYLANIDES HAVI NG 2 'RETI'NO D- LI KE
BIOLOG CAL ACTIMITY 3 . : ~ BACKGROUND OF TINE_INVENTICN 4 1.
Field of the Invention 5 - The present invention relates to novel

compounds 6 having retinoid-like biological activity. Mre 7

specifical ly, WMReIoBent invention relates to . 8 am des for nedr/bsianss
aryl or . heteraryl amines and 9 aryl or heteroaryl carboxylic acids where
one of the 10 aromatic or heteroaromatic noieties bears an 11 electron

wi t hdrawi ng substituent. The conmpounds 12 have retinoid-Ilike biological
activity. 13 2. Background Art 14 - Cbnpounds whi ch have o
‘retinoird-like activity are 15 well known in the art, and are described in

nunerous 16 United SISMBSTHRITED %bea%t@%ﬁkpiﬂfwﬁﬁﬁf EAVING
publications. .,It is gener arpprNtAWL I KE 238E6R 0BT A, gé&g&*TQrt t hat
0

-retinoid-like act|V|ty I's useful for 19 treating aninals the mammal i an

speci es, inclufling - 20 hunans, BAGKGRAYND OF 33@eﬂﬂ¥3ﬂﬁﬁqme synptoms and
21 conditi.ons._ gf Qunerpgglal%gaqgﬁeangvgﬁagbhlons In 22 -other words, it

's generally accepted &He p%egght invention relates to novel compounds
¢ having retinoid-like biological act1v1tyf More
7.ispecifically,,the present inventien relates to
s amides formed between aryl or heteraryl'amines'and-

s aryl or heteroaryl carboxylic acids where one of the .
10 ‘aromatlc or heteroaromatlc moieties bears an - o
4 electron withdrawing substltuent._ The compounds
" 12 - have ret1n01d like bioclogical act1v1ty.
13 2. Background Art - _ .
14 Compounds which have retinoid—like'actiﬁity“are.
15 well known in the art, and are described in numerous
16 United States and other patents and in scientific
-jwf’publlcatlons. It is generally known and accepted in
& the art that retinoid-like act1v1ty is useful for =
19 treating animals of the mammalian species, 1nclud1ng :
20 humans, for curing or al;eVLatlng the symptoms and

21 conditions of numerous diseases and conditions.  In
22 other words, it is generally accepted in the art
23 that pharmaceutlcal compositions having a -
24 . ret;no;d—llke compound_or compounds as the active
2s ingredient are useful as regulators of cell.
- 26 proliferation and differentiation, and particularly
zz as agents for treating skin-related diseases,
28 including, actinic keratoses, arsenic kefatbses,
~ 2 inflammatory and non-inflammatory acne, psoriasis,
3 ichthyoses and other keratinization and
31 hyperprollferatlve disorders of the skin, eczema,
32 atoplc dermatitis, Darrlers disease, lichen planus,
33 prevention and reversal of glucocorticoid damage



23 that pharmaceutical. conpositions having a 24 -retinoid-like conpound or-
conpounds as the active .25 ;jngredient are useful -as regul ators of. cel

26 proliferation and dlfferentlatlon and particularly 27 as agents for
treating skin-related diseases, 28 |nclud|ng, actini c kér#toses, arsenic.
ker at oses, 29 inflannatory'and non-inflammatory acne, psoriasis, 30

i cht hyoses andvovhspsXker ati-ni zation and 31 hyperproli ferat | v TRissidsy S of

the skin, eczemn, 32 atopic dermatitis, Darriers dlsease l'i chen planus
33“prevention and reversal of glucocort|c0|d damage _
2 1 (steroid atrophy), as a topical antigmicrobial, as 2 skin ..

anti-pignentation agents and to treat and 3 reverse the effects of age and
photo damage to the 4 ski'n. Retinoid conpounds are al so useful for .the

5 prevention and jLeat-BRA s¥x mproag andopf dWIeGAIELLAYE roMIdit | ORS.
|nclud|ng, prenallﬁnant and 7 nalignant hypérproliferative di seases such

- 8 cancers-of $héphpdidrpignentpticpapgents And to treat and
3 reverse the effects of age and photo damage to the'

| f; skin. RetanLd compounds are also useful for the
s prevention and treatment of cancerous and
6 precancerous condltlons, including, premallgnqnt and
7 malignant hyperproliferative diseases such as
8 cancers of-the-bfeast,_skin, prostate, cervix,d
g Euterus, colon, bladder;.esophagus, Stomaoh,ﬂlung,:Hu
w0 larynx, oral cavity, blood and . lymphatic system;
11 metaplasias, dysplaslas, neoplaszas, leukoplaklas
12. and paplllomas of the mucous membranes and in the'“
m_'treatment of Kaposi‘s sarcoma. 1In addltlon,
14 retinoid compounds can be used as agents to treat'
15 diseases of_the eye, including, without llmltatlon,
116;'proliferative vitreoretinopathy (PVR), retinal ,
17 detachment, dry eye and other corneopathies, as well
w as in the treatment aud prevention of.variouS-' .
19~ cardiovascular diseases, inciuding, without
20 - limitation, diseases associated with lipid
21 metabollsm such as dysllpldemlas, prevention of
22 post-angloplasty resten051s and as an agent to
23 increase the level of c1rculat1ng tissue plasmlnogen '
‘24 activator (TPA). Other uses for retinoid compounds.u
25 . include the prevention and treatment of conditions
26 and diseases associated with human papilloma virus
2z (HPV), including warts and genital warts, various
28 inflammatory diseases such as pulmonary fibrosis,.
20 ileitis, colitis and Krohn'’s disease, “
30 neurodegeneratlve diseases such as Alzhelmer S
31 . disease, Parkinson’s disease and stroke, improper
32 pituitary function, including insufficient.
33 production of growth hormone, modulation of



9 uterus, colon, bladder, esophagus, stomach, lung, .10 [arynx, oral
cavity, bIood and Iynphatlc system 11 netapla5|as dyspl asi as,

- neopl asi as, |eukopl akias 12 and papillomas of the nucous menbranes and in
‘the 13 treatnent of Kaposi's sarconma. |In addition, 14 retinoid conmpounds
can be used as agents to treat 15 diseases of the'eye, i ncl'udi ng,: Wit hout
limtation, l6wgwrabdékerative vitreoretinopathy (PVR), reti nakCTiUs96/18529
detachnment, dry eye and ot her corneopathies, as well 18 as in the treatnent
and preventlon of various 19 cardiovascul ar diseases; including, wthout
20 limtation, diseases associated with |ipi3d 21 netabollsn1such as
dyslipidem as, prevention of 22 post-angioplasty restenosis and as an agent
to 23 increase the level of circulating tissue plasmnogen 24 -activator:

(TPA). O her usesapoptesisnoiscdoioundsots thel doduchd qiF @EnePoORtORdS
treatment of Ccﬁnd'ﬁl?@nfnﬁﬁbi‘egoﬁ' r%};g;ﬁﬁf%@ffoseeaeﬁtwdt gy papi | | oma -

~virus-27 (HPV), includrng warts and genit warts, various 28 |nflannatory
diseases such @s presbenayienpessihainggroweh:i incdyding Gembimakiosn

~di sease, -30 neys Od@tgé«‘:?ﬁﬁﬁésv%@hs%h%? ;Sé@@n@sc ?Bﬁh@%r ‘sndlothasase;.
Par ki nson' s di sease_and stroke, | 32 pituitary function, |nclud|ng
i nsuf fi ci ent 33[NQEE&%$0%“6P 8co 4?9*#%%%6 dHRRASEP oRSEPcidted with

6 the immune system, including use of the present
7 compounds as 1mmunosuppressants and ' _
e immunostimulants, modulation of organ transplant
Y rejection'and.facilitatioh of wound healing,
10; including modulation of chelosis.
n -~ United States Patent. No. 4,723,028 (Shudo),
12 Published European Patent Application Nos. 0 170 105
13 (Shudo), German Patent Application No. DE 3524199_A1"'
1 (Shudo), PCT WO 91/16051 (Spada et al.), PCT WO -
15 B5/04652 (Polus) and J. Med Chem. 1988 31, 2182 —
s 2192 (Kagechika et al.), descrlbe or relate to aryl
" v and heteroary or dlary substituted olephines or
"qs amides having retinoid-like or related blologlcal

19" activity. _ _ _
20 " United States-Patenthos. 4é§?2,468} 5,013,744,
s 5,068,252, 5,175,185, 5,202,471, 5,264,456,
22 5, 324,840, 5,326,898, 5,349,105, 5,391,753,
2#' 5,414,007 and 5 434,173 (assxgned to the same
24 'assrgnee_as the present appllcatlon).and patents_and_
- 25 publications cited therein, describe or relate to
26 compounds which have retinoid—like'biologicai
27 activity and a structure wherein a phenyl and a.
28 heteroaryl or a phenyl and a second phenyl group is
20 linked with an olephinic_er acetylenic linkage,.
30 Still further, several co-pending applications.and"-
31 recently issued patents which are essigned'to the -
2 assignee of the present application, are directed to
- 33 further compounds having retinpid—like activity.



3 1 apoptosis, including both the induction of apoptosis 2 and
dinhibition of T-Cell activated apoptosis; 3 restoration of -hair growh,
including conbination "4 therapies with the present conpounds and other 5
agents such as M-noxidil[err], diseases associated with 6 the imune . -
system including use of the present 7 conpounds as immunosuppressants and

8 immunosti MWgeiseszModul ation-of organ transplant 9 rej e?&‘r/ﬂlgmﬂﬁgm
facilitation of wound healing, 10 including nodul ati on of chelosis
United States Patent No. 4,723,028 (Shudo), 12 Published European Patent
Application Nos. 0 170 105 13 (Shudo), Gernag Patent Application No. DE

3524199 Al 14 . (Shudo), PCT WD 91/ 16051 (Spada et al.), PCT WD 15 85/:0-4652

(Polus) and.J. Med Chem 1988 31, 2182 -- .16 2192 (Kagechika et al.),
descri be -or relqte to ag §7d3%1§E%§£QQVXnBQD@d€é’§Nb§5étwy%jﬂﬂé¥ﬁiﬂés

or 18 am des having ret|n0| 't ke or related biological 19 activity. 20
United States PateM@imosyPe99ofssgtinagrl rerepbars §&d sisiin gugmmalss,

5,202, 471, '5, 264, 43@nd2%tl5m.326r 404 s?s326, 88 ‘5w84ﬂal.(ﬁ5,ty€pé3§1<af53 23"
5,414,007 and.5, 434, 173 (assi to the sane 24 asshg as. t he resgpt-.-.

appl i cation) -and - p§ﬁ&%%#%ﬁd035rﬁﬁﬁpﬁ9£§(ﬂﬁ?(ﬁ?%ﬂeF drRstyrpte
relate to 26 cogpogpads vzm&mzmge r @tihdind-dd ke bypéogh@ade %7re agtb¥yprsand

‘a structure wherei a he and a_28 heter en and. a secon
 phenyI group ,Ss Q p RhR famlly the s(gkgies are % Q&gnat 3 a,,

7 RARB and RAR;, in RXR the subtypes are: RXR,, RXBB and
'-_,.g RXR.. It has also been established inithe art that
-g;'the distribuﬁion of_the two main retinoid receptor
10 types, and of the several sub-types is not unifcrm”,
:_u. ln the various tissues and organs of mammallan ' :
12 organisms. Accordlngly,-among compounds capable of
13 binding'to retlnold_receptors, spec1f1c1ty.or
14 -selectivity for one of the main typés or families,
15 ~and even spec1f1c1ty or selectivity for one or more
18 subtypes within a famlly of receptors,'ls cons;dered
17 a desirable pharmacological property. '
18. ; The present invention provides compounds having
19 retinoid-like biologiCal activity and'spécifically
_ﬁ compounds Wthh blnd to one or more RAR ret1n01d
21 receptor subtypes. ' '
.22 - R - SUMMARY oFr THE INVENTION _
| n.. ' The present 1nventlon covers compounds of
24 Formula 1

s _
(Ry)m

. 26
7 B TRy L
28 ) l J/ \MT -A——B
20 . : /// o
- 30
Nﬂp
31
32

a3 | _ Formula 1



29 linked with an ol ephinic or. acetylenic |linkage. 30 Still further,
several co-pending appllcatlons and 31 recently issued patents mhlch are
assigned to the 32 assignee of the present appllcatlon are dlrected to 33.
further conpounds having retinoid-like activity.
4 It is now géneral know edge in the art that two- 2 mai n types
of retinoid reW®HBP2exist in manmals 3  (and ot her organi sKE)USIEABESt WO
main types or 4 famlies of receptors are respectively designated 5 RARs
and RXRs. Wthin each type there are subtypes; 6 in the RAR fanily t he
subtypes are designated RAR[err], 7 RAR[errP .and RAR[err], in RXR the
subtypes are: RXRlerr], RXBlerr] and 8 RXRerr]. It has also been
established in the art that 9 the distribution of-the two nain retinoid.
receptor 10 types, anwheiredme X¥ei®er@H oubNgypes is not uniform 11 in the
various tissue and or gan 2 0L 0a ly,. anon
%I n%ﬂ ngmd&{kw&o 6% Hl'?{gris Oﬁ%%‘? 8oLy g

conpounds capabl e o recep speciticity or
3 carbons-

4_”; - m is an lnteger hav;ng the value of 0 = 5-

5 : P is an integer hav1ng ‘the value of_O - 2; x
s is an integer having the value 0 - 2; %l o

7 . L is -(C=Z)~NH- or -NH-(C=Z)- where Z is O or S;
s . ¥ is a phenyl or naphthyl group, or heteroaryl

sw'selected from a group consisting of pyridyl,
T 'thlenyl furyl pyrlda21ny1, pyrimidinyl, pyrazxnyl
' 1y[1thlazolyl, oxazolyl, 1m1dazolyl and pyrrazolyl, sald
12~ phenyl, naphthyl and heteroaryl groups belng
13 optlonally substituted with one or two R, groups~
14 W.is a substltuent selected from the group
15 ¢onszst1ng of F, Br, Cl1, I, CLJalkyl, fluoro
‘16 substituted C,, alkyl, NO,, N,, OH, OCH ,OCH,,
7 0C,,,alkyl, tetrazol, CN, SO,C, ,~alkyl, S0,C,. s-alkyl,
18 Socgs—fluoro substituted alkyl S0-C, ¢ alkyl _
.18 CO- Clsalkyl COOR,, phenyl phenyl 1tself substltuted
20 with a W group other than with phenyl or substltuted'
_z{ . phenyl with the proviso that when X is CH and x ls 0.
2 then p is not 0 and at least one W group is not .
23 alkyl; o
24 ‘A is (CH;)4 where g is 0 5, lower brénchedfchain-."
2s alkyl having 3-6 carbons, cycloalkyl having'3 6
28 :carbons, alkenyl having 2-6 carbons and 1 or 2
'27-'double bonds, alkynyl hav1ng 2- 6 carbons and l or 2
28 trlple bonds, and
20 B is COOH or a pharmaceutically acceptable salt
'-_so thereof, COOR,, CONR,R,,, -CH,OH, CH20R,1, CH,0COR,,, '
31 CHO, CH(OR,;),, CHOR;,0, -COR,, CR, (OR,,;),, CR,OR,,0,
2 where R, is an alkyl, cycloalkyl or alkenyl group
- 33 containing 1 to 5 carbons, R, is an alkyl group of 1



14 select|V|ty for one of the naln types or fanilies, 15 and ‘even
specificity or selectivity for one . or nore 16 subtypes wthina famly of
receptors, is considered 17 a desirabl e pharmacol ogi cal property. 18

The present invention provides conmpounds having 19 retinoid-1Iike: blologlcal
~activity and specifically 20 conpounds whi ch bind to one or nore RAR

retinoid 21 rgesphRbsSubtypes. SUMVARY OF THEL I NY ON 23
The present invention covers conpounds of 24 Formula 1 25 ZGwET 5hg& '
[err] 27 28 29 30 31 32° 33 L Fornula 1

1+ to 10 carbons or trimethylsilylalkyl'where_the alkyl
2 group has 1 tollo carbons, or a cYcloalkyl group of
"3 5 to 10 carbons, or R, is phenyl or lower -
s 'alkylphenyl, R, and R0 independently are hydrogen,
s an alkyl group of 1 to 10 carbons, or a cycloalkyl
6 'group of 5-10 carbons, or: phenyl or lower . _
7 'alkylphenyl, Rn is 1ower alkyl, phenyl or lower o
8- alkylphenyl, R,, is lower alkyl, and R;, is dlvalent_
_sa_alkyl radical of 2- -5 carbons.
10 . In a second aspect, this lnventlon relates to
11 -~the. use of the compounds of Formula 1 for the _
.12 treatment of skin-related dlseases, 1nclud1ng,-
" without 1imitatioh,7actinic’keratoses, arsenic
14 keratoses, inflammatory and non—inflammatory acne,
L5 'psoriasis,_ichthyoses andaotherlkeratinization and
'l.ww hyperproliferative_disorders of the skin,feczema,

17 atopic'dermatitis, DarrierS'disease, llchen planus,_r
1aj_preventlon and reversal. of glucocort1001d damage '
19 (steroid atrophy), as a topical " antl—mlcroblal, as -
20 skin anti-pigmentation agents and to treat and. 'f
21 reverse the effects of age and photo'damagefto the

2 skin. The compounds are also uSefuljforfthe-r

23 prevention and treatment of canceroﬁs7and. . _
.24 . precancerous condltlons, including, premallgnant and
25 mallgnant hyperprollferatlve diseases such as

26 cancers of the breast, skln,_prostate, cervix,

27 uterus}'colon,.bladder, esophagus, stomach,'lung,
22 larynx, oral cavity, blood and 1ymphatic'eystem,

20 metaplasias, dysplasias, necplasias, leukoplakias
% and papillomas of the mucous membranes and in the |
s treatment of Kaposi's sarcoma. In addition, the
2 present compounds can be used as agents'to treat
33 diseases_of.the'eye, including, without limitation,



1. wherei'n X is CH or N, 2 Rlerr] is independéhtly H or al kyl..

of 1 tto 6. 3 carbons; 4 mis an .integer having the valueof 0 - 5;.
‘5 .. pis an integer having the value of 0 - 2; r 6 is an |nteger
-haV|ng the value 0 2; - ‘Lis -(CZ)-N+ or -N+(C2)- where Z is @)
or S; 8 Y is a phenyl or naphthyl group, or heteroaryl 9 sel ected

froma group cwosézapeeag of pyridyl, 10 thienyl, furyl, pyri dp@-r,ny&msszg
pyrimdinyl, pyrazinyl, 11 thlazolyl oxazoLyI |n1dazolyl and
pyrrazolyl, said 12 phenyl, naphthyl,and heteroaryl groups bei ng 13 i
-optionally substituted with one or two Rl err]7°groups;” 14 - Wis a
substituent selected fromthe group 15 consisting of F, Br, O, I,

~derrlalkyl, fluoro- 16 substituted CJerr] alkyl; NJ err], N[err] OH, - o

OCH err] OCH erny], pAdlifEietivel kiltrdmietnbpatly SEVaY] Getihaal kyl -
ST oo et S Gt LR S 20 qe”]_. -
20 with a Wgreup «f hext thentmehhmldwﬁn@rpsubéht&uheof Aarpbesgyl with
e B othen | 0% Sl B AN g LB oo tmf?quaTS'
| ower branchedscmmxmlﬁﬁklahkyalhemsm@:héh@aibbed wdyd dalgdd havi ng 3- 6
Al kynyl havi ng *2. G o 5 BoR0RE W E bl %amﬁreq%ﬁ* i NP
COOH ‘'or a phar rmce:mst:aamgflapbeptgbress:anosm anfieasoan @qﬁtertcb S
Q(CR][?F;HF%F;H] %g&%%ﬁdﬁfrﬁﬁ ﬁ%ﬁ%% err‘filals‘mllnogen T
.CRlerr]OR[err] ® , aciaAvgior (TBA)} i Otdheniuses Lozl bhekypompowmdsnpt gr oup’ -
33 conta|n|ngol E%é5§¥5§55§:1£¢€ﬁihdﬁsfﬂbfﬂﬁaltﬂéoﬁﬁeg%ﬁk1on and R
o _u treatment of conditions and diseases assoclated w1th
72 human papllloma virus (HPV), lncludlng warts and
13 genital warts, varlous inflammatory dlseases such.és'*"*'
14 pulmonary fibrosis, ileitis, colitis and Kroha's
15 disease, neurodegenera‘tlve diseases such as
1 16 Alzhelmer s dlsease, Parkinson’ s dlsease ‘and stroke,e'
7 improper pltultary functlon, 1nclud1ng insufficient
18 production of growth hormone, modulatlon of
| 19 apoptos15, lncludlng both the 1nductlon of apoptosxs 
20  and inhibition of T- Cell actlvated apoptosis, .
21 restoration of hair growth, 1nclud1ng comblnation :
22 therapies with the present compounds and:other B
23 agents such as'Minoxidil“ diseases associated w1th
24 the immune system, including use of the present
25 .compounds as lmmunosuppressants and '
26 1mmunost1mulants, modulation of organ ttahsplant
27 rejection and ‘facilitation of wound heallng,'
28 including modulation of chelosis.
29_" This invention also relates to a pharmaceutlcal
30 formulatlon comprising a compound of Formula 1 in
‘31  admixture with a pharmaceutically acceptable
&2 excipient. | '_
33 In another aspect, this invention relates.to



6. 1 to 10 carbons or trlnethyIS|IyIaIkyI wher e the-alkyl_'Z-group]has 1
to 10 carbons or a cycloalkyl group of 3 5 to 10 carbons, or Rlerr] is
phenyl or |ower "4 al kylphényl, Rerr] and Rerr]- |ndependently are
hydrogen, 5 an alkyl group of 1 to 10 carbons, or-a cycloal kyl 6 group of
5-10 carbons, or:-phenyl or |lower 7 alkylphenyl, Rlerr] is |ower alkyl,
phenyl ‘or | owewgs@idkky! phenyl .- Rlerr]-is lower alkyl;, and R IJS9k/§8529
divalent. 9 alkyl radical of. 2-5 carbons. 10 In a second aspect, this-
invention relates to 11 the use of . the conpounds_of_FornuIahl for the 12
treatment of ski'n-rel ated diseases, includigg, 13 W thout |initation,
actinic keratoses, arsenic 14 keratoses I nfl ammat ory and non- |nflannatory
‘acne,- 15 psoriasis, ichthyoses and- ot her keratinization and 16 -

hyper prol i feratiyg-glisosder gosf niahﬁ.r&_}('d’hc@xﬁﬁ&ﬁﬁd bE ARkl 4eL MBS,

Darri ers di sease,” |lichen glanus prevention and reversal of
gl ucocorticoi & daﬁﬁﬁ?ﬁiﬁ (§P@B§%§%ﬂ?§ﬁﬁ®ﬁngaslﬁ ﬁﬁﬁ(ﬁﬁe%ﬁﬁFenPér&&zﬂ
-_as - 3. acid acceptor or water acceptor, a compound of

__4__Formu1a 2 with a compound of Formula 3 where x is
s OH, halogen, or other group which renders the. —cox .
&  group reactlve for amlde formatlon,'and where xhe

'~ 7 ‘remaining symbols are def;ned as”in connectlon w1th
s Formula 1. Alternatlvely, the process of the _
9 .invention comprlses reactlng a compound of Formula o
10 2a with a compound of Formula 3a, where the syﬁbols'

-1{. are deflned as above.: A ' o
12

3

. ,' | \

BT ‘ | cox1 _' - - H,N-Y(W)r-A-B
17 - : _ o
\/
19

3

| .21 . . : - -
:.a' . Formula 2 | o R Fofmula-ﬁm'
o _ S o . _

24

s m(R,)

. 26 \\ n . j-.”
27 /\’ . X,0C-Y(W)r-A-B
NHZ o |

28 _ ‘\ /, 2 .

© 29 .

30

a9

32

33 Formula 2a - _ o 'Formulo 3a



- 20 sk|n anti.-pi gnentation agents and to treat and 21 reverse the effects of
age and photo damage to the 22 skin. The conpounds are al so useful for the
%23 prevention and treatment of cancerous and 24 precancerous condi tions,
|nclud|ng, premal i gnant and 25 mal i gnant hyperproliferative diseases such
‘as 26 cancers of the breast, skin, prostate, cervix, 27 uterus, colon,
bl-adder , ~esophafue/19ezonach, lung, 28 larynx, oral cavity bl poOTIUSYEEE 8529
Iynphatlc system 29 netapl asi as, dysplasias, neopl asias, | eukopl.aki as 30
~and papi| | omas of the nucous . nenbranes and in the 31 treatnment of Kaposi'
sarcoma. 1n addition, the 32 present conpounds can be used as agents to
~treat 33 .diseases of the eye, including, wthout limtation,

A 1 proliferative vitreoretinopathy (PVR), retinal 2 detachnent dry

. eye and ot her aorneomﬂSﬁxEﬂ fisrvlél, £ME5pneSémttrnaEntmbnamtkntmsntbon

of various 4 cardl VaSCUF%rl %'ss%aesrefdrmggl 8gl @gle \@o%%l{{ndé O£ ?otrgxttxlloan

dlseases assomatéﬂJ hef
3 1 which cause transformatlons of the B group whlle

_ o 4 the reactlon product Stlll remains w1th1n the scope :
o 5 of Formula 1. | | |
) ' .s . . .General EmbodxmentsDeflnltlons _
7 The term alkyl refers to and covers anj and all- f
s groups which are known as normal alkyl, | ' |
.gi'branched-chaln alkyl and cycloalkyl. The term -
.-mlialkenyl refers to and covers normal alkenyl branch
11-'cha1n alkenyl and cycloalkenyl groups hav;ng one or c
2 more sites of unsaturatlon Slmllarly, the term o
13 alkynyl refers to and covers normal alkynyl 'and }
14 . branch chain alkynyl groups hav1ng one or more
15 -trlple bonds. o
s . Lower alkyl means the above—deflned broad
d7w deflnltlon of alkyl groups hav1ng 1 to 6 carbons lnb
18 case of normal lower alkyl, and as appllcable 3 to 6
a .JQ: carbons for. lower branch chained and cycloalkyl .
20 groups. Lower alkenyl is defined similarly having'z_'
zt' to 6 carbons for normal lower alkenyl groups,.and 3.
f_zz to 6 carbons for branch chained and cyclo- lower -
5:2;' alkenyl groups. Lower alkynyl is ‘also deflned _
-2¢ similarly, havxng 2 to 6 carbons for normal 1ower
25 alkynyl groups, and 4 to 6 carbons for branch
26 chained lower alkynyl groups. o
o  The term "ester" as used hexe refers to and
28 covers any compound falllng within the definition of
2 that term as class1cally_used in organic chemistry.-
3 It includes organic and inorganic esters. Where B :
31 of Formula 1 is -COOH, this term covers the products
2 derived from treatment of this function with
ss alcohols or thioalcohols preferably_w1th_allphatic



6 met abolism such as dyslipidem as, prevention of 7 post-angioplasty
restenosis and as an agent to 8 increase the lLewvel of circulating tissue
pl asm nogen 9 activator (TPA). Oher uses for the conpounds of 10 the
present invention include the prevention and 11 treatnent of conditions
and di seases associated with 12 ‘human papilloma virus (HPV), including
warts and 13wgephbebk Warts, various inflammtory di seases spehysssnsst
pul nonary fibrosis, ileitis, colitis and Krohn's 15 di sease, '

neur odegener ati ve di seases such as 16 Al zheiner's di sease, Parkinson's
di sease and stroke, 17 inproper pituitary fginction, including insufficient
18 production of grow h- hornone, nodul ation of 19 apoptosis, including
both the induction of apoptosis 20 and inhibition of T-Cell activated

apoptosis, 21 resfonati @Nnal iR -0 W PhohB¢! Uhad L WY nebtap 122
t-herapies with the present conpdunds and other 23 agents _such as
M noxi di | [err]2, dlexkwed &59BccoMRPURdh wharenB Afmnidfat Ris nkPE® ng

use of the prgse@ovéésCeaﬂeaaﬁasa%émwsweﬁea&gmﬁ@%iaé capable
i mmunosti nul ants, nodul ati on--of organ transplané8 g :

[ rej ection an
facilitation of \RUEPHBANENGStEXS NG EHRIBRES %ﬁg‘bﬁ Ragegspnd 29
This invention algg @k abaseto az ikl e asbmpatndgl oOrRE afbLRuTANPr i Si ng
a conmpound of Forrmula 1 in 31 adpixture wit S gh%%g%%futically accept abl e
32 exci pi ent . ¢33 ~CH0G0R:aWPREF Bepekd  2RYi SUPAVMASH 1 ates to - ’

7 unsubstituted aliphatic, aromatic, heteroaromatic or
s aliphatic aromatic group, preferably with 1-6
¢ .carbons in the aliphatic portions.
10 . Unless stated otherwise in this application;
11 preferred esters are derived from the saturated
12 aliphatic alcohols or acids of ten or fewer carbon
13 atoms or the cyclic or saturated aliphatic cyclic
14 alcohols and acids of 5 to 10 carbon atoms.
15 Particularly preferred aliphatic esters are those
245 ‘derived from lower alkyl acids and alcohols. Also
17-.preferred are the phenyl or lower alkyl phenyl
18  esters. _ '
10 Amides has the meaning classically accorded that
20 .term in organic chemistry. 1In this instance it
21  includes the unsubstituted amides and all~aliphati¢
22 and aromatic mono- and di- substituted amides.
23 Unless stated otherwise in this application,
2¢ preferred amides are the mono- and di-substituted
25 amides derived from the saturated aliphatic radicals
2 of ten or fewer carbon atoms or the cyclic or
27 saturated aliphatic-cyclic radicals of 5 to 10
28 carbon atoms. Particularly preferred amides are
20 those derived from substituted and unsubstituted
% lower alkyl amines. Also preferred are mono- and
31 disubstituted amides derived from the substituted
32 and unsubstituted phenyl or lower alkylphenyl

33 amines. Unsubstituted amides are also preferred.



8 1 processes for making a conpound of Forrmula 1 which 2 processes
conprise reacting, in the presence of an 3 acid acceptor or water
acceptor, a conpound of 4 Fornul a 2-wi-t h“d“conpound of Forle whiere -
Xerr] is. 5 OH halogen, or other group which renders the -COX[er¥] 6
group reactive for amde formation, and where the 7 remaining synbols are
defined as in ¥RA&W0oON with 8 Forrmula 1. Alternatively, tPETISI6E539 Of
the 9 invention conprises reacting a conpound of Fornula 10 2a with a

- conpound of Formula 3a, where the synbols %ﬁ are defined as above. 12 13

14 [err] 15 16

-

1 .Acetals and ketals include the radicals of thé
2 formula-CK where K is (-OR),. Here, R is lower
3 alkyl. Also, K may b€ -OR,0- where R, is lower alkyl "
a4 of 2-5 carbon atoms, straight chain or branched.
5 - A pharmaceutically acceptable salt may be
¢ prepared for any compounds in this invention having
7 a functionality capable of forming such—salt:_for
s example an acid functionality. A pharmaceutically
9. acceptable salt is any salt which retains the
10 activity of the parent compound and does not impart
11 any deleterious or untoward effect on the subject to
22 which it is administered and in the context in which
13 it is administered. Pharmaceutically acceptable
14 salts may be derived from organic or inorganic
15 bases. The salt may be a mono or polyvalent ion.
18 Of particular interest are the inorganic ions,
T sodium, potassium, calcium, and magnesium. Organic
18 salts may by be made with amines, particularly
1¢ ammonium salts such as mono-, di- and trialkyl
20 amines or ethanol amines. Salts may also be formed
21 with caffeine, tromethamine and similar'molecules.
22 Where there is a nitrogen sufficiently basic as to
23 be capable of forming acid addition salts, such may
.24 be formed with any inorganic or organic acids or
25 alkylating agent such as methyl iodide. Preferred
26 salts are those formed with inorganic acids such as
2z hydrochloric acid, sulfuric acid or phosphoric acid.
28 Any of a number of simple organic acids such as
29 mono-, di- or tri- acid may also be used.
30 Some of the compounds of the present invention
31 may have trans and cis (E and 2) isomers. 1In
32 addition, the compounds of the present invention may
33 contain one or more chiral centers and therefore nmay




18 19 20 21 22 [err] 23 24 2526 27 28 29 30 32 33

WO 97/19062 : PCT/US96/18529

12

i exist in enantiomeric and diastereomeric forms. The

2 scope of the present'invention is intended to cover

3 all such isomers per se, as well as mixtures of cis

4 and tfans isomers, mixtures of diastereomers and -

5 racemic.mixtures of enantiomers (optical isomers) as

s well.. ' ' . : .

7 With reference to the symbol X in Formula 1,

s compounds are equally preferred where X is CH or N.

s .When X is CH then the benzene ring is preferably 1,

o 3, 5 substituted with the L group occupying the 1

11 position and the W and/or R, groups occupying the 3

12 and 5 positions. When the symbol x_is N, then the

13 pyridine ring is preferably 2,4,6 substituted with

14 the L group occupying the 4 position and the W

15 and/or R, groups occupying the 2 and 6 positions.
215”_ The L group of Formula 1 is preferably - _

17 -(C=Z)-NH-, and Z is preferably 0. In other words,

18 those carbamoyl or amide compdunds are preferred in

19 accordance with the present invention where the

20 -NH-mo;ety is attached to the Y group. .

21 Referring now to the W group 1n Formula 1, thls

22 group is, generally speaking, an electron

23 withdrawing group. W is present in the compounds of

2« the invention either in the phenyl-or pyridyl ring

25 (shown in Formmla 1 as substituent "(W),") and/or as

26 a substituent of the aryl or heteroaryl group ¥.

27 Preferably, the W group is present in the ¥ group,

22 or both in the Y group and in the phenyl or pyridyl

20 ring discussed above. In the aryl or hetercaryl Y

3 moiety the W group is preferably located in the

31 position adjacent to the A-B group; preferably the

32 A-B group is in para position in the phenyl ring

33 relative to the L (amide or carbamoyl) moiety, and



9 1 Still further, the present invention relates to 2 such
reactions perfornmed on the conpounds of Fornmul a 3 1 which cause -
‘transformati ons of the B group while 4 the reaction product still remains
wi thin the scope 5 of Fornula 1. 6 Gener al .
Enbodi ment sDef i ni tions 7 The termal kyl refers to and covers any and
al |l 8 groupsWRi72¥6hre known as nornal al kyl, 9 br anche®CIREI 180Ky |
and cycloal kyl. The term 10 alkenyl refers to and covers nor nal

al kenyl , branch 11 chain al kenyl and cycl oal kenyl groups havi ng one or
12 nore sites of unsaturation. Simlarly, tle term 13 al kynyl refers to
and covers normal al kynyl, and 14 branch chain al kynyl groups having one
or nore 15 triple bonds. 16 Lower "al kyl neans the above-defined broad -
17 definition of &heyefgrsupheNi agoupt és6 readsorably 18 Bgta gfonbkian
| over alkyl, apd ag1arRRhical el Pamidelidiontaiimb PV mbE@RG), chai ned
and cycl oal kyl 20 groups.. Lawer al kenyl is defined simjlarly having 2 21 -
to 6 carbons fdr Ree#erieshdf FMRERS| agfodps NoandBS 2X n &8s rcdsbordtd or

branch chai ned, andnqycl.zméwn?él%al Kﬁnxh@ml é@wgpraawnmﬂi al so
defined 24 simlarly, haV|$9 2 to car bon or nornal ower 25, al kynyl
groups, and 4 $o 6SBEMBodR FRTMRLACH 38 enESTEFuUSREer” B kynyIWoisugst 27

The term "estes" askyledrrns, 'Pfeférablentbrahclc@id tnédyateynounshdrl Iing
wi thin the def;nlggogegkiary butyl, and éreferably p is 2. Moéeover,

s the presence of one or ﬁwo fluoro substituents in

9 the Y group is especially preferred. When the ¥

10 ‘group is phenyl, the fluoro substituents preferably

11 are in the ortho and ortho’ positions relative to

12 the A-B group. _
13 . With reference to the symbol Y in Formula 1, the
14 preferred compounds of the invention are those where
- 15 Y is phenyl, pyridyl, 2-thiazolyl, thienyl, or |
~ 16 furyl, more'preferably phenyl. As far as
"7 substitutions on the ¥ (phenyl) and ¥ (pyridyl)
18 groups are concerned, compounds are preferred where
19 the phenyl group is 1,4 (para) substituted by the L
20 and A-B groups, and where the pyridine ring is 2,5
21 substituted by the L and A-B groups. (Substitution
22 in the 2,5 positions in the "pyridine" nomenclature
23 corresponds to substitution in the 6-position in thé
24 "nicotinic acid"” nomenclature.) In the preferred
2s compounds of the invention there is no optional R,
26 substituent (other than H) on the Y group.

27 - The R, groups, when present, preferably are H or
28 CH,. :
29 - The A-B group of the preferred compounds is

2 (CH,),~COOH or (CH,),-COOR,, where n and R, are defined
31 as above. Even more preferably n is zero and R; is

2 lower alkyl, or n is zero and B is COOE or a

33 . pharmaceutically acceptable salt thereof.



29 that termas classically used in organi¢ chemstry. 30 I't includes
‘organic and inorganic esters. Were B 31 of Fornula 1 is -COCOH, this term
covers the products 32 deri ved fromtreatment of this function w th 33

~al cohol s or thioal cohols preferably with aliphatic _

10 1 al cohol s having 1-6 carbons. Wiere the ester is 2 derived from
conpounds where B is -CHerr]OH this term 3 covers corrpOu from
organi ¢ aci dSVe&EM¥% 4 of forming esters incl udi ng phosph sr(}gbg%gsegg and
5 sul fur based acids, or conpounds of the fornula -CH err] OCOR[ errf
where R err] is any substituted or 7 unsubsttguted allphatlc aromati c,
heteroaromatic or 8 aliphatic aromatic group, preferably with 1-6 9 _
carboens in the aliphatic portions: -10 Unl ess stated otherwise in this
application, 11 preferyed esters ar 1V at

al i phatic al cohdls or a@ﬁﬁs m§e Qf%fefgégr g%a&’quég] i:f%!r{ré %?lq’%e c?/rcl:l | o

or saturated al pphatiec s}ysﬂm cin1#ablleolql svitthl vefesentes tico Fixmgal 8o -

at ons.
3
Wz

4

10
1
.12

13

14

15 _ : Formula. 4
" | | Table 1
17 Compound $ X W, W, W, R;
18 1 N H F H - Et
19 2 N H F H H
20 3 N H B H . Et
21 4 N H H H H
22 5 CH H F H Et
23 6 CH . B F B H
24 7 CH OH F H Et
25 8 CH OH F H H
26 -9 N H F F Me
27 : 10 ‘N H F F B
28 11 : "CH H F F ‘Me
29 12 . CH H F F H
30 13 ' N H NO, H Me
31 14 N H NO, H H
32 15! CH H H H H

53 Compeund 15 is prior art, described in J. Med Chem.
3« 1988, 31, 2182 (Kagechika et al.)




15 Particularly preferred aliphatic esters are those 16 derived from | ower
al kyl acids and al cohols. Also 17 preferred are the phenyl or |ower alKkyl
phenyl: 18 esters. 19 Am des has the neaning classically accorded that

- 20 termin organic chemstry. In this instance it .21 includes the -
unsubstituted am des and all aliphatic 22 and aromatic nono- and di -
substituted a§les9pe33 Unl ess stated otherwi se in this appli gariugsssssh
preferred am des are the nono- and di-substituted 25 am des derived from
the saturated aliphatic radicals 26 of ten or fewer carbon atons or the
cyclic or 27 saturated aliphatic-cyclic radijgals of 5 to 10 28 carbon
atonms. Particularly preferred am des are 29 those derived from substituted
and unsubstituted 30 | ower alkyl am nes. Also preferred are nono- and 31

di substi tut ed anldes derived frogmhhe YPOHAdMIN £ B2LaBgd unsubstituted

henyl I | kyl ph I I
pAsty o owel Y p1$ny oggoundsnof thlngg%en%l?f an1d3§eare also

preferred. 2 _
s administered systemically or topically, depending on
4 such consideratiohs as the condition to be treated,
s need for site-specific treatment, quantity of drug
& to be administered, and numerous other '
7 considerations. ’

In the treatment of dermatoses, it will

s generally be preferred to administer the drug

1 ° topically, though in certain cases such as'trea;ment
11 of severe cystic acne or psoriasis, oral

12 administration may also be used. Any common topical
13 formulation such as a solution, suspension, gel,

14. ointment, or salve and the like may be used.

15 Preparation of such topical formulations are well

16 described in the art of pharmaceutlcal formulations

(o]

117 as exemplified, for example, Remlngton s
w"‘Pharmaceutlcal Science, Edition 17, Mack Publishing
t¢ Company, Easton, Pennsylvania. For topical

. 20 application, these compounds could also be
21 administered as a powder or spray, particularly in
22 aerosol form. If the drug is to be administered
23 Systemically, it may be confected as a powder, pill,
24 tablet or the like or as a syrup or elixir suitable
25 for oral administration. For intravenous or
26 intraperitoneal administration, the compound will be
27 prepared as a solution or suspension capable of '_
28 being administered by'injéction. In certain cases,
20 it may be useful to formulate these compounds by
30 injection. In certain cases, it may be useful to
a1 formulate these compounds in supposifory form or as
322 extended release formulation for deposit under the
1 skin or intramuscular injection.

34 Other medicaments can be added to such topical
35 formulation for_such secondary purposes as treating
3 ~skin dryness; providing protection against light;



1 - Acetals and ketals include the radicals of the 2 fornula-CK where K
is (-OR)[err]. Here, Ris lower 3-alkyl. Also, Knmay be -ORlerr]Q where
Rlerr] is lower alkyl 4 of 2-5 carbon atoms, straight chain or branched.

5 A pharnmaceutically acceptable salt may be 6 prepared for any
conmpounds in this invention having 7 a functionality capabl e of form' ng
such-salt, for 8 exanple an acid functionality. A pharnmaceuticall

accept abl e Sayvt097/§9o£ﬁy salt which retains the 10 activity. of VH§96 5723nt
~conpound and does not- inpart 11 any deleterious or untoward effect on the
subject to 12 which it is admnistered and4{tn tthe context in which 13 it
I's adm ni stered. Pharnmaceutically acceptable”™ 14 salts may be derived from
organi c or inorgani c 15 bases. The salt may be a mono or pol yval ent ion.

16 O particular terest .are t.he in ens dj pot assi um,
cal cium and r?agr?e S “BFg §ﬁ1t€'°nﬁ?» fs) ’rgt sr‘rerﬁ{-‘lf)’? derm%%ég%r}\ ani nes,
_particularly =219 mﬂmumﬂﬂit&l tfors preeentbng- infiectdmn ¢ rredwging20 ani nes

or ethanol amies, ;e Ry atodideioRlandl ehie Nk fei ne, t1onet hani ne
and simlar rml ecul es. a nitrogen suf I ci ent basi ¢ -as -

S SRR IR LT L W AP
with any i nor ganiknawn cogadiiscaoietedrto ZEeaSRylc&@mgﬂ@em tuehtxentet hyl

-i odi de. Pr eferre & 1088k d 0k Wnﬁlg l‘,;g_q_rlg%c ggég%eau
27 hydrochl ori °c gag ﬁ.@eggk%icaa Y &ﬁ h % (Br}:mber

uri,c ac phos hor| .aci
of sinple orgdni @Rinistgerion "ng tﬁ%ﬁ] 'Qh EFPeB dlyac‘?gf‘ﬁﬁ "?IPS
used. . 30 . sSonef cﬁnehercmqmmmnmdumde pfe&hm dirstaATi onnvemtmx.have

(rans and ol s o E@thiqpsataics. cdbertr 08kl Q111 1 agweunds of the

pr esent |nvent|Qn ma contain_on pore chiral cent erg alqd theref ore
' concentratlon whicl effects reductlon (o]

1 particular condition, or retards it expansion. In
12 certain instances, the compound potentially may be
13 used in prophylactic manner to prevent onset .of a '

may

14 particular condition.
15 A useful therapeutic or prophylactic
1 concentration will vary from condition to condition
Exv and in certain instances may vary with the severity
# of the condition being treated and the patient’s
1¢ susceptibility to treatment. Accordingly, no single
20 concentration will be uniformly useful, but'will
21 require modification depending on the
22 particularities of the disease being treated. Such
»3s concentrations can be arrived at through routine
24 experimentation. However, it is anticipated that in
25 the treatment of, for example, acne, or similar
26 dermatoses, that a formulation containing between
27 0.01 and 1.0 milligrams per mililiter of formulation
26 will constitute a therapeutically effective
20 concentration for total application. If
30 administered'SYStemically, an amount between 0.01
31 and 5 mg per kg per day of body weight would be
x expected to effect a therapeutic result in the
33 treatment of many disease for which these compounds
34 are useful. .
35 . Assay of Retinoid-like Biological Activity

36 - The retinoid-like activity of the compounds of



12 1l.exist in enantioneric and diastereoneric forms. The 2 scope of the
present invention is intended to cover 3 all such isoners per se, as well
as mxtures of cis 4 and trans isoners, mxtures of diastereoners and- 5
racem c m xtures of enantioners (optical isonmers) as 6 well.. 7 Wth
reference to the synbol X in Fornmula 1, 8 conpounds are equally preferred
~where X is CHwapoto& Wien X is CH then the benzene ring is peefspaidsy 1,
10 3, 5 substituted with the L group occupying the 1 11 position and the W .
and/or Rlerr] groups occupying the 3 12 and 5 positions. Wen the synbol
Xis N then the 13 pyridine ring is preferddly 2,4,6 substituted with 14
the L group occupying the 4 position and the W15 and/or R err] groups
-occupying the 2 and 6 positions. 16 ~ The L group of Formula™1 is
preferably 17 ; ( Cekp- NBverdiihr/ d#n P5&f eballiyn@d im 2ddeyswohdxeilB those

bresent 1 nvent] onsRAGFEH R 205 efReh] o AL Y o ol
' s receptors is measured. As it is noted in
4 introductory section of this application for patent
5 two main types of retinoic acid receptors (RAR and
¢ RXR) exist in mammals (and other organisms).  Within
7 each type there are sub-types (RAR,, RAR,, RAR., RXR,,
8 RXR, and RXR;) the distribution of which is not
» uniform in the various tissues and organs of
10 * mammalian organisms. Selective binding of only one
11 or two retinoid receptor subtypes within one
12 - retinoid receptor family can give rise to beneficial
13 pharmacological properties because of the varying |
14 distribution of the sub-types in the several
15 mammalian tissues or organs. For the
18 above-summarized reasons, binding of any or all of
17 the retinoid receptors, as well as specific or
f1s"‘se1ective activity in a receptor family; or
19 selective or specific activity in any one of the
20 receptor subtypes, are all considered”desirable
21 pharmacological propertles.
C 22 In light of the foregoing the prior art has
23 developed assay procedures for testing the agonist.
2« like activity of compounds in the RAR,, RAR;, RAR,,
25 RXR,, RXR, and RXR, receptor subtypes. For example,
26 a chimeric receptor transactivation assay which
27 tests for agonist-like activity in the RAR,, RAR,,
28 RAR,, and RXR, receptor subtypes, and which is based
20 on work published by Feigner P. L. and Holm M.
30 (1989) Focus, 11 2 is described in detail in U.S.
31 Patent No. 5,455,265. The specification of United
22 States Patent No. 5,455,265 is expressly
a3 incorporated herein by reference.
34 A boloreceptor transactivation assay and a
35 ligand binding assay which measure the ability. of
38 the compounds of the invention to bind to the



21 = Referring nowto the VVgroup |n Fornula 1 this 22 group is, .
general |y speaking, an el ectron 23 withdraw ng group{ Wis present in the
conmpounds of 24 the invention either in the phenyl or pyridyl ring 25 _
(shown in Formula 1 as substituent "(W/[err]") and/or -as 26 a substituent
OL the aryl or heteroaryl group Y. 27 Preferably, the VVgroup is present in
the Y group, th in the Y group and in the phenyl rin
di scussed abo%g’.gg)‘l’l%olg?he aryl or heteroaryl Y 30 rm:oet yyt he \#yﬂ%%%;?sgg :
~preferably located in the 31 position adjacent to the A-B group; preferably
the 32 A-B group is in para position in thegphenyl ring 33 relative to the
L (an1de or carbanoyl) noiety, and ' -

1ﬁ % therefore the VVgroup is preferably in neta position 2 relative-to
the L (anide or ou err]
Br, I, CF[er ], %[ Qar?\ ﬁié-lre%l ré-'%fn]:gt |% é lQési’re%eij'r?"lr yr|dyI
‘ring -5 (sho®an mreFo eribed inppuplished R eN’P }%@fhrﬁ% Bkyl

group, prefergabl wolarpncirshal pedtablylarisuon pages 30 - 33 and 37 -
| « 41) published on June 24, 1993, the specification of.

s which is &also incorporated herein by reference. A

¢ description of the ligand binding assay is also

7 provided below. :

s BINDING ASSAY | -

o _'All'binding assays were performed in a similar

1o ‘fashion. 'All six receptor types were derived from

11 the expressed receptor type (RAR a, B, T and RXR a,
12 - B, T') expressed in Baculovirus. Stock soclutions of

s all compounds were prepared as 10mM ethanol

14+ solutions and serial dilutions carried out into 1:1

15 DMSO; ethanol. Assay buffers consisted of the '

% following for all six receptor assays: 8% glycerol,
47 120mM KCl, 8BmM Tris, 5mM CBAPS 4mM DTT and O. 24mM
18 “PMSF, pH - 7.48 room temperature.

19 All receptor biding assays were performed in thezL
20 same manner. The final assay volume was 250yl and
21 contained from 10-40ug of extract protein depending
22 on receptor being assayed along with 5 nM of [°H]

23 all-trans retinoic acid or 10nM [’E] 9-cis retinoic
24 acid and varying concentrations of competing ligand

25 at concentrations that ranged from 0 - 10™ M. The
26 assays were formatted for a 96 well minitube system.

27 Incubations were carried out at 4°C until
28 equilibrium was achieved. Non-specific binding was
20 defined as that binding remaining in the presence of
s0 1000nM of the appropriate unlabeled retinoic acid

31 . isomer. At the end of the incubation period, 50ul

22 of 6.25% hydroxyapitite was added in the appropriate

33 wash buffer. The wash buffer consisted of 100mM

3¢ KCl, 10mM Tris and either 5mM CHAPS (RXR o, 8, I') or

s 0.5% Triton X-100 (RAR «a, B, T'). The mixture was

s vortexed and incubated for 10 minutes at 4°C



7 as tertiary butyl, and preferably p is 2. Mreover, 8 the presence of
one or two fluoro substituents in 9 the Y group is especially preferred.
Wien the Y 10 group is phenyl, the fluoro substituents preferably 11 are
in the ortho and ortho' positions relative to 12 the A-B group. 13

Wth reference to the synbol Y in Fornula 1, the 14 preferred conpounds of

the inventionaggsidgse where 15 Y is phenyl , pyridyl, 2-thipagRis¥dnsszs
thienyl, or 16 furyl, nore preferably phenyl. As far as 17 substitutions

-on the Y (phenyl) and Y (pyridyl) 18 groups are concerned, conpounds are
‘preferred where 19 the phenyl group is 1,41¢para) substituted by the L 20
and A-B groups, and where the pyridine ring is 2,5 21 substituted by the
L and A-B groups. - (Substitution 22 in the 2,5 positions in the

"pyridine" nonenc gﬁg{gfuégdcgﬁgg atur%ggﬁggghttggwybédlth@h@ pos[tlon

nthe 24 "nicotinlc ac nonmenc n the preferred 2 ounds
l)f t he i nvent |2:)n Qll’féll?‘éxY§PﬁBlG|§t M WEE R tLES 38 (hdhes (Bi"%@'r %u

‘on‘the Y group #Fpropridbe Rjamtr ]owt beps, mhenrpmagnn: bigardabl y are'H

: 28 CH SO d 30
?EH[err])%gii} Cf%&wglefcﬁﬁer?ﬁ?fg&ﬁ%Pd%%ﬁt E ﬁE%&?@Q% Qune?hifiﬁf
defined 31 as aNeuntyef ¥ECERHFokhBRY nCP Pi@?‘owﬁ'ﬁj EeFRL

| ower al kyl,” o nliQuicrﬁcaﬂdJBllrﬁ:jQQ}bOﬁnalﬁg pﬁanmimyapityteccept able
sal t thereof pellet. _

After correcting for non-specific blndlng, IC.,
9 values were determined. The IC,, value is defined as
10 * the concentration of competing ligand needed to
11 reduce specific binding by 50%. The IC,,: value was
12 determined graphically from a -loglogit plot of the
13 . data. The K, values were determined by appiication
14 of the Cheng-Prussof equation to the IC,, values, the
15 labeled ligand concentration and the K, of the
16 labeled ligand. The results of ligand binding

" 7 assay are expressed in K, numbers. (See Cheng et al.

"1s " Biochemical Pharmacology Vol. 22 pp 3099-3108, '
19 expressly incorporated herein by reference.)
20 Table 2 shows the results of the ligand bJ.ndJ.ng
21 assay for certain exemplary compounds of the

[¢-]

22 invention.

23 - TABLE 2

24 _ _ Ligand Binding Assay

25 Compound # ' K, (nanomolar)

2 ' RARa@ RARB - RART RXRa  RXRB RXRT
27 2 14.00 0.00 0.00 0.00 0.00 0.00
28 4  19.00 0.00 ©0.00 0.00 0.00 0.00
29 6 26.0 ©0.00 0.00 0.00 0.00 0.00
30 8 77.0 0.00 0.00 0.00 0.00 0.00
a1 10 62.0 ©0.00 ©0.00 0.00 0.00 0.00
a2 12 87.0 ©0.00 ©0.00 0.00 0.00 0.00
3 14 94.0 ©0.00. 0.00 0.00 0.00 0.00
24 15} 37.0 0.00 0.00 0.00 0.00 0.00

33 0.00 indicates value greater than 1000nM _
3 (nanomolar)'Compound 15 is prior art, described in J.



14 1 The nost preferred conpaunds of the invention 2 are shown
in Table 1, with reference to Formula 4. 3 _ : -
[err] 4 7 11 12 13 14 15 - _ Formul a 4
16  Table 1 ' : '

“WQ 97/19062 . PCT/US96/18529
20

i Med Chem. 1988, 31, 2182 (Kagechika et al.)
2 As it can be seen from the test results
3 summarized in Table 2, the therein indicated
4 exemplary compounds of the invention bind
s specifically or selectively to RARa receptors.
¢ CANCER CELL LINE ASSAYS e
7 MATERIALS AND METHODS ' T
s Hormones
9 - All trans—Ret1no;c ac;d (t-RA) (Slgma Chemlcals :
10 5Co., St. Louis, MO) was stored at -70°C. Prior to '
11. each experiment the compound was dissolved in lQO%f
12 ethanol at 1 mM and diluted in culture medium
13 immediately before use. All experiments were
14 performed in subdued light. Controls were assayed
15 using the same concentration of ethanol as present
16 in the experimental plates and this concentration of
747 diluent had no effect in either assay. |
12 Cells and Cell Culture
19 All cell llnes, RPMI 8226, ME-180 and AML- -193
20 were obtained from the American Type Culture
21 Collection (ATCC, Rockville, MD). RPMI 8226 is a
22 human hematopoietic cell line obtained from the
23 peripheral blood of a patient with multiple myeloma.
2¢ The cells resemble the lymphoblast01d cells of other
25 human lymphocyte cell lines and secrete a- type llght'
26 chains of immunoglobulin. RPMI-8226 cells are grown
27 in RPMI medium {Gibco) supplemented with 10% fetal
28 bovine serum, glutamine and antibiotics. The cells

20 were maintained as suspension cultures grown at 37°C
3 in a humidified:atmOSphere of 5% CO, in air. . The

3t cells were diluted to a concentration of 1 x 10°/ml
-2 twice a week. |

33 - ME-180 is a human epidermoid carcinoma cell line
2 derived from the cervix. The tumor was a highly

35 invasive squamous cell carcinoma with lrregular cell
3 clusters and no significant keratinization. ME- 180



17 Conpound # X VW@?(] Werr] . Werr]

Rlerr] 18. 1 N~ - H F H . Et 10

2 N - H - F H H 20 .3 ...N

H H H Et 21 4 ... N H vERH

H H 22 5 CH H F H ~  Et 23
6 "CH wo0 9719044 F H H 24 7 PC’I‘/US?GI!S@ﬂ'

OH F H Et .25 8 - CH oH - F

H H 26 -9 N H - F : F - Me 27
10 N H - F F21 "H28 11 = CH
H F F Me 29 12 - CH: H F

F H 30 13 N H hKIerr] H - Me
31 14 1 celNls were dtown and Mefiertglined in MkCoy’'s BdﬁhedlngS
15[ err QBEBﬁun
is[prLLr art, %es&?%ggg) Sfplﬁﬁf{%Ed wéﬁh fgg% tat2§§§L§Eagec 'ka et .
al .) 3 g utamlne and antibiotics. (Fhe cells were - Modes

of Adnlnlstrataonmalntalned as monolayer cultures grown at 37°C in a .
5 humidified atmosphere of 5% CO, in air. The cells
were dlluted to a concentration of 1 x 10°/ml twice a

b

[
7 .week.
8 " AML - 193 was established from the blast cells

» classified as M5 Acute Monocyte Leukemia. The _
10 - growth factor, granulecyte colony-stimulation féctor
11 (GM-CSF) Was required'to establish this cell line
12 - and growth factors are necessary for its continuous
13 - proliferation in chemicdlly defined medium. ~AML-193
4 cells were grown and maintained in Iscove’s modified
15 . Dulbecco’s medium supplemented with 10% fetal bovine
16 serum, glutamine and antibiotics with Spg/ml:insulin
. 17" (Sigma Chemical Co.) and 2 ng/ml rh GM-CSF (R and D
; ﬁf Systems) The cells were dilunted to a concentratlon
19 of 3 x 10°/ml twice a week.
20 - Incorporation of 3H-Thymidine .
21 The method used for. determlnatlon of the
22" incorporation of radiolabeled thymldlne was adapted
23 from the procedure described by Shrivastav et al.
24 RPMI-B8226 cells were plated in a 96 well round
25 _bottom microtiter plate (Costar) at a density of
26 1,000 cells/well. To appropriate wells, retinoid
27 test compounds were added at the final |
28 concentrations indicated for a final volume of 150
28 pl/well. The plates were incubated for 96 hours  at
0 37°C in a humidified atmesphere'of_s% CO, in air.
31 Subsequently, 1 uCi of [5'-°H]-thymidine (Amersham,
-2 U.K. 43 Ci/mmol specific activity) in 25 pyl culture
33 medium was added to each well and the cells were
3¢ incubated for an additional 6 hours. The cultures
s were further processed as described below.
% ME-180 wells, harvested by trypsinization were



2 'The conpounds of this invention-may be 3 administered systemically ..

or topically, depending on 4 such considerations as the condition to be
treated, 5 need for site-specific treatnent, quantity of drug 6 to be.
adm ni stered, and numerous other 7 considerations. 8 . Inthe

treatment of dermatoses, it will. 9 generally be preferred to adm nister

the drug 10 weRhAset Y, though in certain cases such as treatdBiNoslds2of
severe cystic acne or psoriasis, oral 12 adm nistration nay al so be used.

Any common topical 13 formul ation such as a sol ution, suspension, gel, 14

oi ntnent, or salve and the like may be used215 Preparation of such toplcal
fornulatlons are well 16 described in the art of pharnaceuti cal

formul ations 17 as exenplified, for exanple, Rem ngton's 18 Phar maceuti cal-

tSici ence, zgdl ti on &gaté@CKﬁPablgléméngx 1@1&@nsaﬂxlon£as.tﬁbtf>@@£s h&%@g For
opi ca appl i cation ese conpounds cou so red as a
_powder or sprdy, ﬁﬁﬁ??éﬁﬁa? 8 I&X gl I%¥1§f-%fg5 @ o be
admi ni stered 23 syslearesl Werei ttiested csndesce'db@ aﬁlrpmmieforpRlPMI 24
‘tablet or the ":ga%zrfé @it %wéurf&h&!rm? extbpRilneS IRFceral

adni ni stration I ntravenoys  or raperltoneal adm njstration, the”.
conpound wi | | She ECWp éEéPBdW&§haFﬁﬁ%&¢bﬂeoF£§u§&Qﬁ5Qﬁ1%%5a8?§ of 28
bei ng adn1nls&enﬂhtyfumﬂgcremmvdd}(xndathecaeéis 3ere waeghed widfhulato

formulate these cprpayy %o%tﬁ%d %f?ﬁsﬁ idiHeCSh! HHbLHIES bﬁf%%e@f

useful to 31 fornullat'e these_canpoun n SUppQsI.t forn1 r -
ext ended rel edse sf‘%%hﬁ?at i ¥§ 18& Rl i e TR d -"-Flfé"3§r§éthe‘(§ Wi’-'ﬁpr 2Rk ul ar
injection. 34, ofthessnediypaientto ciils bedgddetiet eelilsh fo@ncthe35 -
fornulatlon for %gﬁgtéecondary purposes as treatlng ' _
o . AML-193 cells were plated in a 96 well round
12 bottom mlcrotlter plate (Costar) at a density of .
131 1,000 cells/well. To appropriate wells, retinoid.
14 test compounds were added at the final -
s concentrations indicated for a final volume of 150
16 ul/well. The plates were incubated for 96 hours at
a7 37°C in a humidified atmosphere of 5% CO, in air. -
RN Subsequently, 1 uCi of [5'~’H]-thymidine (Amersham,'
19 U.X., 43 Ci/mmol- specific’ act1v1ty) in 25 ul culture
20 medium was added to each well and the cells were '
21 1ncubated for an addltlonal 6 hours. _
2 ~ All cells lines were then processed as follows
- 23 the cellular DNA was precipitated with 10%
2 trichloroacetic acid onto glass fiber filter mats
25 using a SKATRON multi-well cell harvester (Skatron
26 Instruments, Sterling VA): Radioactivity
27 1ncorporated into DNA, as -a direct measurement of
22 cell growth, was measured by liquid sc;ntlllatlon
2 . counting. The numbers represent the mean
3 disintegrations per minute of incorporated thymldlne
31 from trlpllcate wells * SEM.
32 In the above noted in vitro cell lines exemplary
33 Compound 2 of the invention caused significant
34 decrease in the proliferation of the tumor cell
35. lines (as measured by incorporation of radiocactive
3s labeled thymidine) in the 107" to 107° molar



36 skin dryness provi di ng protection agai nst Iight :

16 = other nedications for treating dermatoses; 2 nedicanents for _
preventing infection, reducing 3 irritation, inflamation and the like. 4
Tr eat ment of dernatoses or any ot her indications 5 known or discovered to
be susceptible to treatment 6 by retinoic acid-like conpounds will be .
effected by %wgdmdkstration of the therapeutically effectiwerasoeissd of
one or nore conpounds of the instant invention. 9 A therapeutic
concentration will be that 10 concentration which effects reduction of the

11 particular condition, or retards it expamgd on. In 12 certain instances,
t he conpound potentially may be 13 used in prophylactic manner to prevent
onset of ‘a 14 particular condition. 15 A useful therapeutic or '

prophyl actic 1§ cuaRd@taeion Lhnye Bbff raHe cossh t tempbanenndi tion 17 and
in certain instances nay vary “‘thsEE%f??ﬁﬂéﬁﬁbnxmnums

3 The compounds of this invention can be made by
4 the synthetic chemical pathways illustrated here.
s The synthetic chemist’Will readily appreciate'that
s the conditions set out here are specific embodiments
; which can be generalized to any and all of tHe
s - compounds represented by Formula 1. |
® Generally speaking the process of preparlng
10° compounds of the invention involves the formation of
11~ an amide by the reaction of a compound of the N
iz_'general Formula 2 with a compound of general Formula
i3 3, or by the reaction of 4 compound of general
14 Formula 2a with a compound of general Formula 3a as
15 .these formulas are defined in the Summary section of
¢ the present application for patent. Thus, as is
17 noted above, a compound of Formula 2 is an acid or
1" an "activated form® of a carboxylic acid attached to
i a substituted phenyl (in Formula 1 X is CH) or to a =
20 substituted pyridyl (in Formula 1 X is N) nucleus._
21 The term "activated form" of the carboxylic acid
22 should be understood in this regard as such
"~ 23 derivative of the carboxylic acid which is capable
- 24 of forming an amide when reacted with a primary
25 amine of Formula 3. In case of the "reverse'amides“g-f
26"the activated form of a carboxylic acid is a
27 derivative (Formula 3a) that is capable of formlng
22 an amide when reacted with a primary amlne_of o
2 Formula 2a.  This, generally speaking, means such
30 derivatives Qf a carboxylic acid which are normally
31  known and used in the art to form amide linkages
32 with an amine. Examples of suitable forms or
a3 derivatives for this purpose are acid chlorides,
3 acid bromides, and esters of the carboxylic acid,
35 particularly active'esters, where the alcohol moiety
3% of the ester forms a good leaving group. Presently



18 of the condition being treated and the patient's 19 susceptlblllty to
treat ment. Accordingly, no single 20 concentration wll be unlforn1y
useful, but will 21 require nodification depending on the 22
particularities of the disease being treated. Such 23 concentrations can
be arrived at through routine 24 experinentation. However, it is

antici pated tQ@atosiishs2> the treatment of, for exanple, acne, T/éé%hlis% 26
der mat oses, that a fornulation contalnlng bet ween 27 0.01 a#@f

mlligrans per nmililiter of formulation 28 will constitute a
therapeutically effective 29 concentration 4pr total application. If" 30
admi ni'stered systemcally, an amount between 0.01 31 and 5 ng per kg per
day of body weight woul d be 32 - expected to effect a therapeutic result in-

the 33 treatnmgnt ypfe eéééfaae fsorr ferhe & hfﬁ%@@@&%@ﬂﬁe 3¢ith are
useful. 35 Assay Ret|n0| -1 ologlcal %tl%_ %? The
re acid ¢ es (X, 1s

retinoid-li kezactf'qm‘&l%f t 8T8

17 3 Cl). The acid chlorides of Formula 2 (or of Formula
‘4 3a) can be prepared by traditional methods from the
-5 corresponding esters (X, is for example ethyl) by -

¢ hydrolysis and treatment with thionyl chloride |
7 (SOCl,). The acid chlorides of Formula 2 (or of
» Formula 3a) can also be prepared by direct treatment
o of the carboxylic acids with thionyl chloride, where
10 ‘“the carboxyi;c'acrd rather than an ester thereof is
11 available commercially or by a known synthetlc
12 procedure. - “The acid. chlorides of Formula .2 (or of
13 Formula 3a) are typlcally reacted with the amlne of
4 Formula 3 (or amine of Formula 2a) in an inert
15 solvent, such as methylene chloride, in the presence
16 of an acid acceptor, such as pyridine. |
L7 - The carboxylic acids themselves in accordance
& “with Formula 2 (or Formula 3a) are also suitable for
19 amide formation when reacted with an amine, a
20 - catalyst (4-dimethylaminopyridine) in the presence
‘22 of a dehydrating agent, such as . |
22 - dicyclohexylcarbodiimide (DCC) or more pereferably :
23 1l-({3-dimethylaminopropyl)-3- ethylcarbodllmlde
24 hydrochlorlde (EDC}). :
25 - The carboxyllc acids or the correspondlng esters
26 of Formula 2, are generally speaking, prepared as
27 described in the chemical scientific or patent
28 literature and the literature procedures for their
29 - preparation may be modified, if necessary, by such
;s chemical reactions or processes which per se are
3 known in the art. Reaction Scheme 1 provides an
32 - example for the preparation of |
33 2,6-di-tert-butylisonicotinic acid (Compound C)
3¢ which is a reagant in accordance with Formula 2 for
35 the preparation of several preferred compounds of
3% the present invention. Thus, o



1 the invention can be confirmed in assays wherein 2 ability of the
conpound to bind to retinoid 3 receptors is neasured. As |t is-notgd.in.
the 4 introductory section of this application for patent 5 two main
types of retinoic acid receptors (RAR and 6 RXR). exist in mamual s (and
ot her organi Jornso¥thin 7 each type there are sub-types gdvidioenssky
RAR] err] ,- é?grr], RXRlerr], '8 RXRerr] and RXRr) the distribution of
which is not* 9 'uniformin the various tissues and organs of 10 nmanmalian.
organi sms. Sel ective binding of only one 1 or two retinoid receptor
subtypes within. one 12 retinoid receptor mly can give rise to
beneficial 13 pharnmacol ogi cal properties because of the varying 14 .

di stribution of the sub-types in_the several 15 :manmmalian_tissues or

organs. For 1t he , 6ralintkRet shHFR - AcP e R bRET iBin® Apvwikahler all of 17 -

the reti n}9l d {eﬁ%ﬁﬁﬂﬁléﬁ}weffoﬁsmllﬁ.ﬁiéh%ﬁémi:&l smeptiyeraaut\éfd yhl na
receptor famly, selective spe c it any ope of the
20 receptor 3ubf”ﬁ§€% ng?re"’&?fuggﬁggé”ercgd %;éél r%gltz g’ %’edﬂa h%%oﬁ?gl cal .
properties. 4229:ov1de14+gmomgmeth9312e@ndngtamaqaﬁﬁylgyxldaae 23 -
devel oped asgay W&S“EA t:ai: d e ﬂQOBeahte%mﬁﬂfebaﬁbl vity of .
conpounds in thé S Fﬂ err RXR[err], -and
RXRerr] recépté?%ﬁ’c“}/p&dr‘% Slalsl & e; tgecﬁl Btor
transactlvatbonhgﬁquymntﬁwl2Eompoundcﬁngpnnaﬁ-D)W9whimhli; Fn the - .
IR;\RL:;;L AR et il % Rﬁﬁé&%ze@”‘im.ﬁéﬁésr &g@ﬁ;&p%aggélﬁgsgﬂmh_
Focus, 11 2 Ps @43 ik G HEFEF pufyhian iee' BBAENENG (ComBorps The
speC|f|cat|Qa ot)Unlted 32 States, Patent No. 5,455,265 is expressly 33
|ncorporated herein by reference. 34 A holoreceptor transactivation

assay and a
. . 12
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S
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1
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24 o
25 Jone's/acetone
.
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31
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. 36 Reaction Scheme 1



35 ligand: blndlng assay whi.ch nmeasure. the ablllty of 36 the conpounds of
~the invention to bind to.the : 18
1 several retinoid receptor subtypes, respectively, 2 are’ described in.
publ i shed PCT Application No. WO 3 W093/11755 (particularly on pages 30 -
33 and 37 -4 41) published on June 24, 1993, the specifigaiiQE by S .
which is also |ncorporated her ei n by reference A 6 description of the
l'igand binding assay is also 7 provided below ...8 BINDI NG ASSAY 9 '
. Al'l binding assays were perforned in a simlar 10 fashion. Al six
receptor types were derived from 11 the eXpressed receptor type (RAR = -
[err], [err], [err] and RXR a, 12 [err], [err]) expressed in Bacul ovirus.
Stock sol utions of 13 all conpounds were prepared as 10nM et hanol- 14 -
solutions and serial dilutions carried out into 1:1 15 DVMSG ethanol .
Assay bufferg consisted of the 16 following for all six receptor assays:
8@6glycerol 17 120mM KC1, 8nNITr|s 5nNICHAPS 4nmM DTT and 0. 24mM.

3 - ouou :

4 “But. : 'éul
5 © Br/HOAC 'Ciﬁgﬁu
& - diisopropyletby) amine
8
9
o Compound D Compound E
.. N
So12
” But
i BuL¥/CO»
R '
16
e
18
19
20 . : .
21 : Reaction Scheme 1 (continued)
& A further example of a compound which serves. as 3

23 a reagent for preparlng the carbamoyl (or: amlde)
24 'cqmpounds of the present invention is provided in
2s Reaction Scheme 1. 2,4- Di;tert—butylphenol
2 (Aldrich) is brominated in glacial acetic acid to
27 yield 2-bromo-4,6-di-tert-butylphenol (Compound D)

- 22 which is thereafter reacted with methoxymethyl
29 chlorlde (MOMCl)to give

- 30 O-methoxymethyl-2-bromo-4,6- dl—tert—butylphenol
31 (Compound E). Comppund E is treated with t-butyl
2 lithium folowed by carbon dioxide to yield _

| 1w g-methoxymethy1—3,S-di-tErt-butylsalicylic_acid
34 (Compound F). Compound F is & reagent which differs
3s from the compounds generally encompassed by Formula
36 2 only in that the hjdroxyl funtion of this compound



18 PVMBF, pH.- 7.4@roomtenperature. 19 ALl receptor biding.assays . .
were performed in the 20 sane manner. The final .assay volune was 250[err] I
and 21 contained from10-40[err]g of extract protein depending 22 on
receptor being assayed along with 5 nMof [[err]H 23 all-trans retinoic
cacid.or 10nM[[err]H 9-cis retinoic 24 acid and varying concentrationsof -
conpeting |igawedodhst concentrations that ranged fromO0 - 1 feawuidhss2The -
26 assays were formatted for a 96 well mnitube system 27 Incubations.were
“carried out at 4C until 28 equilibriumwas achieved. Non-specific binding
“Was 29 defined as that binding remaining i %t he pr esence of 30 1000nM of
t he appropriate unl abeled retinoic acid 31 isoner. At the end of the - :
“incubati-on period, 50[err]l 32:of 6.25% hydroxyapitite was added in the
appropriate 33 vvashplmﬁeazted'hbyv\hbh pethoxwwiehyl cMBM) 16meMB4 KA, 10MM

Tris and either Qéﬁps f(@Rﬂé@BBkymE@Hﬂl Pttt Ohg35rOudeild it on X-100-
err
oV

e 4{2;;]@ Dardle PLALALE RS S o nedgl |(dapd for 10

4 linkage,- as. exemplified in Reaction Scheme 5.
5 Reaction of an arcmatic bromo compound (such as-
s - Compound D) with t-butyl llthlum followed by carbon
7 - dioxide is a preferred method for preparing several
s aromatic carboxyllc acids in accordance with Formula :
9 2 and Formula 3a, descrlbed in the present
10 .application.

1

. - - _ . _ . .
- 13  - : *" "T) NaaCraOq. HOAc, H504.90°C . ll : ! _. |
- . _ : 3)SOCl, /J\;//L\
4 ... 5)EOHPy, CHCh . . " ~¢ .
NOy F HoN |

4)Hy, PAC :

. 18 Compound G
16 '
. 17
8 -

.19
20 - 1) SOCI, R

: - 2) MethanoV/TEA M_..

21 3) NalN3/H;O/CH,CN '
2 Reflux

BN |

.24 c o ' . CompoﬁndH : - Compound 1 -
”e L . o o

. 28 COH 1SOC, -
o  2)MenorTEp
30 S~ : ' . '

HzN . _No2. .

3 .
32
33
34

35 . N
36 o ' Reaction Scheme 2




1 centrifuged and the supernatant renoved. The 2. hydroxyapltlte mas
washed three nore tinmes with the..3 approprlate wash buffer. The
receptor-ligand 4 conplex was adsor bed by the hydroxyapitite. The 5.
anount of receptor-ligand conplex was determned by 6 liquid- - = '
scintillation counting of hydroxyapitite 7 pellet. 8 - After
correcting fogovaegpeci fic binding, IJerr] 9 values were gewesagiined.

The 1C[err] value is defined as® 10 the concentration of conpeting ligand"
needed to 11 reduce specific binding by 50% The | C50 val ue was 12 ~ -
deterni'ned graphically froma loglogit plot2®f the 13 data. .The Klerr]
val ues were determ ned by application 14 of the Cheng-Prussof equation to. .
the ICJerr] values, the 15 |abeled I'igand concentration and the Kd of ‘the

16 Llabelngd i gancsi H&é@f&htﬁcﬁ&mbi @a d daimki,-slgexaﬁpaesayeoaf etigEpr essed
in Kd nu ers. ee . 0C g
3099- 3108, 19 2ex(pﬂ%%%?§a£3r€8r &afr q‘é:i’%l ?}gré’ erence. J;‘? %"Y&""‘ °%‘2b|

shows t he resm1&5&ﬁetbewhug@n@ﬂﬁ?&h¢@ Qqag§§§§yqﬁﬁrQEQQ%@hn6x§ﬁplary

conpounds  of theﬁ%&ﬁgiﬁ”%‘%%scribed above. Thus, in add6t&adcédwith
Li gand- Bi ndi ng Assay 25 Conp

RAR[err]  RAR[ er® ‘TaCPARPeFF?'un 7e'r %-nlmgf-p]eq:%ﬁmlraéenzenez

14.00 '0.00 - 0.0@®1dPiBh) i GRbiEde@sto oxidatiory. GENYeDsion).ad

g OQ _77_0- OQ 0 00051?% 685111%1 5 %Ebdﬁboxflpg achOQo a(h Qﬁzld OcﬁQorQ.tﬁp 30

1 0.00 b 00 @ o therpaftergtq ancﬁb%yl 566’ cf‘b‘ol" %SOBY 0. oo 33
14 ' 94.0 @ OQedfcfion ®HEhe hDProOgoOups to yiFlelrgthgy. 0 0.00

Q'OQ"“O’OO - 0(¥Lf9u890— ~amino~benzoate (COmpound G). As another
Sy example, 2,4,6-trifluorobenzoic acid (Aldrich) is
2 converted to the methyl ester through the acid
13- chloride, and the 4-fluorc atom is dlsplaced by _
14 reaction with sodium azide to give the intermediate
15 azido compound (Compound H). Compound H is reduced
16 by hydrogenation, to. yield methyl o
Y17 2,6- dlfluoro—4-amlno benzcate (Compound I). As
zta"stlll another example, 2-nitro-4-aminobenzoic aCid
| ERTE (Research Plus Inc. ) is converted to its methyl '
20 ester (Compound K) through the correspond1ng~ac1d o
21 chloride. i

0.00



'35 O 00 |nd|cates val ue greater than 1000nNI36 (nanonD[ar)[err]Cbnpound'
15 is prior art, described in J. _ : 20
1 Med Chem 1988 31, 2182 (Kagechlka et al.) 2 - Asit can be seen
fromthe tesf results 3 surmarized in Table 2, the therein indicated 4

exenplary canpounds of the invention bind 5 speC|f|caIIy or selectively to’

RARa recept or-awo sfd&NCER CELL LI NE ASSAYS 7 MATERI ALS AND WETHSBS185S
Hormones 9--- Al trans-Retinoic aci-d (t-RA) (Sigma Chemicals 10 Qo.
St. Louis, M) was stored at --70[err]C. Prior to. 11 each experlnent the-
conpound ‘was’ di ssol ved in 100% 12 ethanol at Z9rﬂw and diluted in culture
medi um 13 immedi ately before use. Al experinments were 14 perfornmed in.
subdued' | i.ght. Controls were assayed: 15 using the same concentration of

et hanol as present 16 in-the experinmental plates and this concentration of
17 diluent. had no effect in either assay. : A
3

4 L

5 mﬁm - IR m,)m

. " _.(w)p__lr’\ e s . ,!//\‘
- K ) “‘“’“‘ K )

e - . o o
_ L Formula 2 ST Formula 3.
.10 ' | ' .

cou,' .

~

w0 T ST e ’B'uomeat
13.
14
.15
®
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20 S - ' _ .
s . N

25 o . o : o W)p—— L —
26 R e K /‘
Y . . _ o

28 . ' ; - .' _ . 'Foxmulaila' -
29 ' ' ' ' '

31
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- 33

- 36 L '~ Reaction Scheme 3



18 Cel.ls and Cell Culture 19 - Al cell lines, RPM 8226, ME-180 and
AML- 193 20 were obtained fromthe Anerican Type Culture 21 Coll ection
(ATCC, Rockville, MD). RPM 8226 is a 22 human hematopoietic cell line
obtained fromthe 23 peripheral blood of a patient with nmultiple nyel oma.
24 The cells resenble the |ynphobl astoid cells=~of other 25 human |ynphocyte
cell lines a e a-type light 26 chains of i mmunogl obyl. - 8226
cells are gr.g\'ﬁé’g?"ﬁ RPM nmedi um (G bco) suppl enented wit h%tftﬁﬁi)s?gr% 28
bovi ne serum glutam.ne and antibiotics. The cells 29 were naintained"as
suspension cultures grown at 37[err]C 30 i4pa hunmidified atnosphere of 5%
Cderr] in air. The 31 cells were diluted to a concentration of 1 x 105/ mi
32 twice a week. 33 ME-180 is a human epi dernoid carcinoma cell |ine 34
derived fromthe cerybXecriRe HRIMURS 21RLGRI6 3% IdWASLYRRGUADUSECel |
carcinoma with irregular cell 36 crustersi?nd go s;gn&flcant-
keratini zati &n. tie Fgpimary amine compounds O Formula 2a from $he

3 acid chlorides (X, = Cl) or other form of activated .

4 acids of Formula 2 where the primary amine of -
s Formula 2a is not available by a published

6. literature procedure. Thus, substantially in
;7 accordance with the steps of a Curtius _

e - rearrangement, the acid chloride of Formula 2 is

¢ reacted with s_odium azide in acetone to yield the

o azide compound 6f Formula 5. The azide of Formula 5

11 is heated in a polar high boiling solvent, such as
12 t-butanol, to provide the intermediate isocyanate of
13 Formula 6, which is hydrolyzed to yield a compound
14 of Formula 2a. ' '

15

R Fal CoH. o Fl COLE!
v I. EtOH/H,S0,

fd _ 2. BuLi/CO, |

* Br F . T HOZC F

- =2 Lal < o Compound L

22 Kogyo Kaguku Zasshi

23 1979 73. 972-979
24

25 F |
* F CO,Et
27 _ :
28 1. EIOI'I/H:ISO;‘ -

29 2. BuLv/CO,

HO;C F

30

31 F :

= R [ |

cuman er a
% J. Med. Chem. Compound M
34 - 199538, 2531-2540

35.
36 ' ) Reaction Scheme 4



1 cells were grown and maintained in McCoy's 5a nedium 2 (G bco)

suppl enented with-10% fetal bovi ne serum 3 gl utam:ne and anti bioti cs.
‘The cells were 4 maintained as nonol ayer cultures grown at 37[err]Cin a
5 hum dified atnosphere of 5% CJerr] in air. The cells 6 were diluted to
a concentration of 1 x 105/m tw ce a 7 week. 8 AM_- 193 was

establ i shed from z/hﬁlﬁpl ast cells 9 classified as Mo Acute NGk Ass29
Leukem a. The f growth factor, granul ocyte col ony-stinul ation factor

11 (G CSF) was required to establish this cell Iine 12 and growth

factors are necessary for its continuous B] proliferation in chemcally
defined nedium AM.-193 14 cells were grown and naintained in |Iscove's
nodi fied 15 Dul becco's medi um suppl emented with 10% fetal bovine 16 serum

gl utam ne and QqntiDbi ot pegcibR ﬁcﬁ{énleg/éﬂ iinagkratdé EXLORpLébefogal Co.)
and 2 ng/m rh G\ CSF (R ana

D 18 ens ells were diJuted to a
concentration 29 @p:e@ayglm (ﬁ‘?‘]‘??f‘l“ns 5)‘\@8‘;5' Zf)a ‘ﬁﬁ%FﬁoF’é’thbn of
[err] H Thyni di pe 2bmpoundehearet hot asadlhmiekﬂammereiahmyobnrhyze
I ncor poration of I e ed ro edure
described by Shri ng’lg'\f’ %{e& ﬁ{%&f’&gﬁ% ggg% Hs we'%guéfat r?pa 96, vel |
round 25 bott om ne&asH r2¢§?ﬁ%ﬁ%@B§PaﬁTQ£9ﬂ?Qﬁﬁ%9%?
cells/well. Togappko eatlex.ﬁ/ﬂ'&'suréeprbmedluﬂrb teefis5tS m@nadewveue alddgyloat

the final 28 Conciﬁéﬁﬁu isddyl £858¢ 53T 372 As VOiHEEBBEgﬁ errgrtereln |

[err]l/well. The es Were 1n hour's at 3

hum di fi ed at nesp réaﬁeﬂ?%QKIe%$]fPﬁs§lPsﬁﬁfkiﬁﬁﬂxﬁﬁnFF?atFﬁﬁﬁr?%?hof
[5' -[err]H -thym dithg 1( ARIHBIN aBd Hckd 43 G| tis@ecobriresapdridity) in
25 Terr]1cul Uire 33 e i v 046010 15208 el SBELA Pt 5 o

i ncubated for "8n &4t on e Cult
11 followed by carbon dioxide to give the monoester of

12 2,5-difluoro terephthalic acid (Compound L). A
13 similar sequence of reactions performed on.
4 2,3,5,6-difluoro-4-bromobenzoic acid (available by
15 the literature procedure of Reuman et al. J. Med.
16 Chem. 1995, 38, 2531-2540, incorporated herein by
17 reference) yields the monoester of
) w 2,3,5,6-tetrafluoroterephthalic acid (Compound M}
19 The just illustrated sequence of reactions can be,
20 generally speaking, utilized for the synthesis of
21 all compounds of Formula 3a with such modification
22 which will become readily apparent to those skilled
23 in thé art, where such compounds are not available
24 by a known literature procedure. _
25 Numerous other reactions suitable for preparing
26 compounds of the invention, and for converting
27 compounds of Formula 1 within the scope of the
28 present invention into still further compounds of
20 the invention, and also for preparing the reagents
30 ©of Formula 2, Formula 3, Formula 2a and Formula 3a
31 will become readily apparent to those skilled in the
22 art in light of the present disclosure. In this
33 regard the following general synthetic methodology,
34 applicable for conversion of the compounds of
35 Formula 1 into further homologs and/or derivatives,
3 - and also for preparing the reagents of Formula 2 and




35 were further processed as described bel ow. 36 ME-180 wel | s,
harvested by trypsinization were

22 1 plated in a 96 well flat bottommcrotiter plate 2 (Costar)=at a .
density of 2,000 cells/well. The 3 cultures were treated as descri bed
above for RPM 4 8226 with the follow ng exceptions. After 5 incubation

with thym di Rgo sh@eggupernatant was 6 carefully renoved, g ?‘?u% @Eiss wer e
washed with a 7 0.5 nM solution of thymidine in phosphate ere

saline. ME180 cells were briefly treated with 50[err]l 9 of 2.5%trypsin
to dislodge the cells fromthe 10 plate.3d1 AM_- 193 cells were plated-
ina 96 well round 12 bottommcrotiter plate (Costar) at a density of 13
1,000 cells/well. To appropriate wells, retinoid 14 test -conpounds were

added at the,final :ggcwgggnggabhp@%drygpaigdngggda final volunme_of 150 16
[err]l/well. The plgtaiégififgcgb %ﬁdﬁ tYPLCé&{y egté%l gawﬂ(zln a -

huni di fi ed afnospher
3 refluxing the acid in a solutlon of the appropriate

4 alcohol in the presence of an acid catalyst such as
hydrogen chloride or thionyl chloride. = '
'Alternatively, the carboxylic acid can be condensed
with the appropriate alcohol in the presence of
dicyclohexylcarbodiimide and dimethylamindpyridine.
The ester is recovered and purified by conventional
10 means. Acetals and ketals are readily made by the

11 = méthod described in March, "Advanced Organic '

12 Chemistry," 2nd Edition, McGraw~Hill Book Company, p
13 B810). Alcohols, aldehydes and ketones all may . be

14 protected by forming respectively, ethers- and

15 esters, acetals or ketals by known methods such as
16 those described in McOmie, Plenum Publishing Press,
w7 1973 and Protecting Groups, Ed. Greene, John Wiley &
¢ "Sons, 1981.

19 A means for making compounds where A is (CH,),

20 (g is 1 - 5) is to subject the compounds of Formula
21+ 1, where B is an acid or other function,-to '
22 homologation, using the well known Arndt-Eistert

23 method of homologation, or other known homologation
24 procedures. Similar homologations (and several of
25 the other herein mentioned synthetic '

26 transformations) can be transformed on the reagents
27 of Formula 3 or 3a. Compounds of the invention,

22 where A is an alkenyl group having one or more

29 double bonds can be made, for example, by having the
3 requisite number of double bonds incorporated into

31  the reagent of Formula 3. Generally speaking, such
22 compounds where A is an unsaturated carbon chain can
33 be obtained by synthetic schemes well known to the
3 practicing organic chemist; for example by Wittig

© W N o,

33 and like reactions, or by introduction of a double
s bond by elimination of halogen from an



18 Subsequently, 1 pG of [5- [err]kﬂ thym di ne (Arersham 19.U K., 43
Ci/mmol specific activity) in 25 [err]l culture 20 nedi um was added to each
well and the cells were 21 incubated for an additional 6 hours. 22 Al
cells lines were then processed as follows: 23 the cellular DNA was
precipitated with 10% 24 trichloroacetic acid onto glass fiber filter mats
25 using a S No lti-well cell harvester (Skatron 26 | nggtikRiMsszo
Sterling VA). foactivity 27 incorporated into DNA, as a direct

measur enent of 28 cell growth, was nmeasured by liquid scintillation 29
‘counting. The nunbers represent the nean 3038l sintegrations per m-nute of
Incorporated thymdine 31 fromtriplicate wells SEM 32 I n the above
noted in vitro cell lines exenplary 33 Conpound 2 of the invention caused
significant 34 degf Ehhmouﬁw&liiféaawa okstlea tasmokikel | 35 lines (as

oterT Sylg[‘;ﬂ;’:ﬁg;ggfi o2hy BT 0LINS R8s baORRT LVELLLBR) g e

the A group has a triple (acetylenic) bond can be
" 4 made by using the corresponding aryl or heteroaryl
s aldehyde intermediate. Such intermediate can be
¢ obtained by reactions well known in the art, for
example, by reaction of a corresponding methyl

7

s ketone with strong base, such as llthlum_dllsopropyl'
o amide.

10 ° The acids and salts derived from compounds of

11 Formula 1 are readily obtainable from the

12 corresponding esters. Basic saponification with an
43  alkali metal base will provide the acid. For

14 examplé, an ester of Formula 1 may be dissolved in a

15 polar solvent such as an alkanol, preferably under

16 - an inert atmosphere at room temperature, with about
* 17 a three molar excess of base, for example, potassium
"1 or lithium hydtoxide. The solution is stirred for

19 an extended period of time, between 15 and 20 hours,

20 cooled, acidified and the hydrolysate recovered by
21 conventlonal means. .
22 . The amide (in Formula 1 B is CONRyR,,) may be

23 formed by any appropriate amidation means known in

2« the art from the corresponding esters or carbdxylic

25 acids. One'way to prepare such compounds is to

26 convert an acid to an acid chloride and then treat

27 that compound with ammonium hydroxide or an

28 appropriate amine. :

29 Alcohols are made by convertlng the

o corresponding acids to the acid chloride with

31 thionyl chloride or other means (J. March, "Advanced

2 Organic Chemistry", 2nd Edition, McGraw-Hill Book

a3 Company), then reducing the acid chloride with

s sodium borohydride (March, Ibid, pg. 1124), which

35 gives the corresponding alcohols. Alternatively,

3% esters may be reduced with lithium aluminum hydride



1 concentration range of the test conpound. 2 . ' - SPECI FI C
EMBODI MENTS 3 The conpounds of this invention can be made by 4 the
synthetic chemi cal pathways illustrated here. 5 The synthetic chemist will
readily appreciate that 6 the conditions set out here are specific

enbodi nrents 7 which can be generalized to any and all of the 8 conpounds
represented by Formula 1. 9 Ceneral |l y speaking the process of
preparing 16voewmwpeunds of the invention involves the formBETSIF2EI8S2%1 an
am de by the reaction of a conpound of the 12 general Fornula 2 with a
corrpound of general Fornula 13 3, or by the reaction of a compound of
general 14 Fornula 2a with a conpound of géneral Forrmula 3a as 15 these
formul as are defined in the Summary section of 16 the present application
for patent. Thus, as is 17 noted above, a conpound of Fornmula_2 is an acid
or 18 an "acti Vgt edefioced dempaxatuxesic AdKYlatinndhese1slgobols

subst i t ut ed phe'}}’itk%ﬁﬁﬁ‘}rc?ﬁ@aﬁle Xaigy Chth19Wels0 vhdér SwbE1iambed pyridyl
T o ahson ol oRAE o B 26 i <3519 Bl '4e

carboxylic adi d Y228
derivative of, tf@oﬁﬂéb@wﬂdmgacathm ch Thesspadlaohalnicanr bieng an ani de

when reacted with a priaeyy 29 % E%@t'fhé tidh Gasenof the "reverse
§E“ %Bd{ a car '

am-des" 26 tHe Y1V ormo oxy ic acid is_a 27, derivative
(Fornul a 3a) « haappropagdifiee asiidsr i ngne8PLPSERUR MheICtaEREA NI NS a
primary am ne, ofogngeymnome%qld'&rlsodgémm landspeaki ng, neans such 30

derivatives of a car are nor'mally 31 known and used in
the art to fot m%ﬂ'l“ﬁ I@Sgrzl%h?% an am nﬁ Les of suitabl forms
I

or 33 derivaiyes fdil‘tiﬁhli BEr 8% bg PTRPYCE SFPH‘e he; £Orr S BPEA RS
and esters O%tfﬁkﬂﬂhEQXﬂMdbhﬁﬂsiu31ng mild oxidizing agents such as

11 pyridinium dichromate in methylene chloride (Corey,
12 E. J., Schmidt, G., Tet. Lett., 399, 1979), or
13 dimethyl sulfoxide/oxalyl chloride in methylene
"1 chloride (Omura, K., Swern, D., Tetrahedron, 1978,
5. 34, 1651).
. 18 ~ Ketones can be prepared from an approprlate
‘Hv,,aldehyde by treating the aldehyde with an alkyl
18 Grignard reagent or similar'reagent followed by
19 - ox1datlon.. '
20 Acetals or ketals ‘can be prepared from the
21 corresponding aldehyde or ketone by the_method
22 . described in March, Ibid, p 810.
23. Compounds of Formula 1 where B is H can be
24. prepared from the correspondlng halogenated aromatic
2s compounds, preferably where the halogen is I. '



35 partiéularly active esters, where the alcohol noiety 36 of the ester

forms a good | eaving group. Pr esently -
24 1 nost preferred as reagents in accordance with 2 Fornula 2 (or
Fornula 3a) are acid chlorides (X[err] is 3 ). The acid chlorides of
Formula 2 (or of Fornmula 4 3a) can be prepared by traditional nmethods from
the 5 correspowimwg:zesters (X[err] is for exanple ethyl) bypchubidgebysi s
and treatnment with thionyl chloride 7' (SOC [err]). The acid chlorides of
Formula 2 (or of 8 Fornula 3a) can also be prepared by direct treatment
9 of the carboxylic acids with thionyl chl3fide, where 10 the carboxylic
acid, rather. than an ester thereof is 11 available comercially or by a
known synthetic 12 procedurée. The acid chlorides of Formula 2 (or of 13-
Formul a 3a) ake typically reacted with the amine of 14 Fornmula 3 (or anlne
of Fornmul a Za% in an inegl 15 sol vent, : 't he
presence 16 of an acid gcceptor, such as pyrig‘i ne. rbox_yl iC

IZ

1) SOCl

2) Ethyl 4-amino-2-fluoio
benzoate (Compound G)

- But N .lau Pynd:nc CH!C!Z
6 : tBu
Compound C Compound 1
7 .
e . /A\ COE
o cos B
S+ RN _ 1) SOCl»
11 2) Ethyl 4-aminobenzoate
pynidine
2 P .
But N tBu
13 '
Compound C Compound 3

8 e benzoate (Compound G)
BY  Pyridine CH.CI, '

18 . 1By

14 . i ' o CO.E
15 COH . '
16 '

.. 17 l)SOCl; . :

2 ) 2) Ewby} d-amino-2-fluoro

20 . Compound 5
21
22
23 OMOM - _COEt |
OMOM
24 -] COH : :
_ EDC, DMAP Bu
25 Eth¥| 4-amino-2-flucro o :
‘benzoate (Compound G)
26 ] Pyridine CH-_\C]:
27 : tBy
Ci d F
23 Gmpoun Compound N
29 '

35

36

Compound N

thiophenol
e ———————m et

Reaction Scheme 5

CO,Et
OH [}
But
BF3.0E!1 '
18y

Compoungd 7



.18 with Formula 2 (or Formula 3a) are also suitable for 19 am de formation .
when reacted with an amne, a 20 catal yst (4-dinmethyl.am nopyridine) in the
presence 21 of a dehydrating agent, such as 22 dicycl ohexyl carbodii m de
(DCC) or nore pereferably 23 1- ' B

(3-di net hyl am nopr opyl ) - 3-et hyl car bodi i m de 24 hydrochl oride (EDC). 25

The carboxyli i.ds_or the corresponding esters 26 of For

general ly spegll?agﬁldgo%r'epar ed as 27 described in the chem Cg}%;gréﬁsgﬂﬁs??c or
patent 28 literature and the literature procedures for their 29 preparation
may be nodified, if necessary, by such 30 ghem’ cal reactions or processes
whi ch per se are 31 known in the art. Reaé i on.Schenme 1 provides an 32
exanpl e for the preparation of 33 2,6-di-tert-butylisonicotinic acid
(Conpound C) 34 which is a reagant in accordance with Formula 2 for 35 the
preparation of several preferred conpounds of 36 the present invention.

Thus, 2z _ 25
3 .
4
5
CO,H

6 Y “1)s0cy

l : 2) Compound I/Py

S ———————

4 N 7 3) NaOH/E1OH
e . _
9
10 . A .
11 o Compound C

12
13
: H
1) SOCl,
2) Compound /Py
. 3)NaOH/EIOH -

14
15
16

1 .
kS Compound 12

i8
19
20
21
22
23

24

27 - 1) SOCl, N o
_ N _

3) Compound K/ Py

28 ——
" 3) NaOH/EtOH

29
30 | Compound 14

31

32
33
34

35
. 36 ' . Reaction Scheme 5 (continued)



2,6-di-tert- -butyl -4-met hyl pyridine (available 2 comercially fromAldrich
Chen1ca| Co.) is reacted 3 with N-bronosuccinimde and benzoyl peroxide to
provi de 4-brononethyl-2 , 6-di-tert-butylpyridine 5 (Conpound A). Conpound
Ais reacted mﬁth'base 6 (sodium hydroxyde) to yield the coresponding 7
hydr oxynet hyl conpound (Conpound B), which is 8 thereafter oxidized in a

Jones oxydati lon to 9 give 2,6-di-tert-butylisonicot
( Corpound 10 %{2’.57%@ 13 14 , - err] gﬁﬁs%%gfl 22

23 24
37

1 Reaction Scheme 5 illustrates examples for the
2 formation of the carbaﬁoyl (amide) compounds of the
present invention by reaction of a reagent of .
4 Formula 2 with a reagent of Formula 3. Thus, -
2,6-di-tert-butylisonicotinic acid (Compound C) is
reacted with thionyl chloride (SO0Cl,) to prov;de the
intermediate acid chloride, which is then reacted
with ethyl 2-fluoro-4-amino-benzoate (Compound G) in
the presence of an acid acceptor (pyridine) to yield
10 ' ethyl 2-fluoro-4-[(2’6'~-di-tert- butylpyrld -4 '
11 .yl)carbamoyl]benzoate {(Compound 1). As another_
12 - example, 3,5~-di-tert-butylbenzoic acid (avallable by
13 the literature procedure of Ka echika et al., J.
14 Med. Chem. 1988, 31, 2182, incorporated he:eln by
1s reference) is reacted with thionyl chloride,
16 followed by ethyl 2- fluoro-4 amino—benzoate
“ 17 (Compound G) to yield ethyl '
}s' 2-fluoro-4-[(3',5’'-di~tert- butylphenyl)carbamoyl}ben-
_19' zoate (Compound 5). As still another example,
20 g-methoxymethyl—3,5—di—tert-butylsalicylic acid
21 (Compound F)is reacted with ethyl '
22 2-fluoro-4-amino-benzoate (Compound G) in the
23 presence of 4-dimethylaminopyridine (DMAP) catalyst
24 and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
25 hydrochloride (EDC) to give ethyl :
26 2-fluoro-4-[(2’-methoxymethyl-3’, 5/-di-tert- butylphe .
27 nyl)carbamoyl]benzoate (Compound N). The -
28 methoxymethyl protecting group is removed from
20 Compound N by treatment with borontrifluoride
sc ethereate and thiophenol to yield ethyl
a1 2-fluoro-4-[(2’-hydroxy- -
22 3’,5'-di-tert-butylphenyl)carbamoyl]benzoate
33 (Compound 7).
34 In yet another example shown in Reaction Scheme
s 5, 2,6-di-tert-butylisonicotinic acid (Compound C)
- 3 is reacted with thionyl chloride (SOCl,), the

@® ~N @ O w

©
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resulting intermediate acid chloride is reacted with
methyl 2,6-difluoro-4-amino benzoate (Compound I),
followed by saponification of the ester group, to
yield 2,6-difluoro-4-[(2’,6’-di-tert-butylpyrid-
4'yl)carbamoyl}benzoic acid (Compound 10).
3,5-Di-tert-butylbenzoic ac1d is subjected to the
same sequence of reactions to provide
2,6-difluoro-4-[(3’, 5'—dl-fert-butvlbhenyl)carbamovl

- ]benzoic acid (Compound 12).

As yet another example, shown in Reaction Scheme
5, 2,6~di-tert-butylisonicotinic acid (Compound C)
is reacted with thionyl chleride {S0Cl,), followed by:
methyl 2-nitro-4-aminobenzoate (Compound K) and
saponification of the ester function to give -
2-nitro-4-[(2’,6'-di-tert- butylpyr1d-4'—yl)carbamoyl
]jbenzoic acid (Compound 14).

Specific

fﬁxa Eles4—Bromomethvl—2,6-di—t-butvlpvridine

{Compound A) _
To a mixture of 2,6-di- t—butyl 4—methy1pyr1d1ne
(Aldrich, 2.0 g, 9.73 mmol) in 25 ml of dry CCl, was
added benzoyl peroxide (24 mg, 0.097 mmol) and NBS
(1.9 g, 10.7 nmol). The reaction mixture was
refluxed for 16 hours. After it cooled to room
temperature, the solvent was removed in vacuo and
the residue was purified by column chromatography
(silica gel, hexane) to give an oil (1.957 g) which
contained 82% of the desired product and 18% of the
starting material. ‘H NMR & 7.09 (s, 2H), 4.39 (s,
2H), 1.35 (s, 1BH).
4-Hydroxymethyl-2,6-di-t-butylpyridine (Compound B)
A heterogeneous solution of
4-bromomethyl-2,6~di-t-butylpyridine (Compound A,
1.743 g, 82% purity) in 20 ml of 12% NaOH in water
and 10 ml of 1,4-dioxane was refluxed for 12 hours.
The solution spontaneously separated into two layers



2 3 [err] 4 5 . 6789 11 12 13 14 . 16 17 18 19 20 21
Reaction Schene 1 (continued) 22 A further exanple of a conpound which
serves as 23 a reagent for preparing the carbanoyl (or am de) 24 conpounds
of the present invention is provided in 25 Reaction Schene 1.

2,4-Di-tert- butylphenol 26 (Aldrich) is bromnated in glacial acetic acid

to 27 yi el d Z58% g(fjga , 6-di -tert-butyl phenol (Conpound D) 28 pahinifsidsae
thereafter reacted Wth met hoxynet hyl 29 chl ori de (Ntnﬁl)to give 30

O et hoxynet hyl - 2- br ono- 4, 6 d|-tert butylphenol
39

s+ as it cooled to room temperature. The upper layer -
was separated and ethyl acetate was added. This

2

3 6rganic layer was then washed with brine, water and
4+ dried over MgSO,. The desired product was purified

s by column chromatography (ethyl acetate/hexane 1/9)

¢ to give a white solid. 'H NMR & 7.09 (s, 2H), 4.67
7 (4, J = 4.4 Bz, 2H), 2.3 (b, 1H), 1.36 (s, 18H).

a 2,6-Di-t-butylisonicotinic acid (Compoumd C) - _
) Jone'’s reagent was addéa'dropwise to a solution
10 ‘of 4-hydroxymethyl-2,6-di-t-butylpyridine (Compound
1 B, 302 mg, 1.37 mmol) in 5 ml of acetone until the
12 - solution changed color from light yellow to orange
13 (55 drops of Jone’s reagent were consumed). After 5
14 minutes 2 ml of isopropanol were added to the
15 reaction mixture, and a green precipitate of cr*
16 salt was formed. The precipitate was removed by
17 filtration and the solution was diluted with ethyl
33 ”acetate, then washed with brine, water and dried
1# over MgSO,. After filtration, the solvent was
20 removed to give the desired product as a white solid
21 (227 mg). ‘H NMR & 7.71 (s, 2H), 1.34 (s, 18H).
2 2-Bromo-4,6-di-t-butylphenocl (Compound D)
23 To a solution of 2,4-di-t-butylphenol (Aldrich,
24 2.0 g, 9.7 mmol) in 2 ml of HOAc was added Br, (0.5
23 ml, 9.7 mmol). The reaction mixture was stirred at
2 room temperature for 12 hours. Solvent was removed - .
27 under reduced pressure and the residue was purified'
22 by column chromatography (ethyl acetate/hexane 1/20)
20 to yield the desired product (2.54 g) as a white
s solid. ‘H NMR 6 7.33 (d, J = 2.3 Hz, 1H), 7.24 (4, J
s = 2.3 Hz, 1H), 1.41 (s, 9H), 1.29 (s, 9H).
32 O-Methoxymethyl-2-bromo-4,6~-di-t-butylphenol
33 (Compound E}
34 To a solution of 2-bromo-4,6-di-t-butylphenol
35 (Compound D 2.54 g, 8.88 mmol) and catalytic amount
% of Bu,NI in 20 ml of dry CH,Cl, at 0°C was added




31 (Conpound E).  Conpound E is treated with t-butyl 32 lithiumfol owed by
carbon dioxide to yield 33 O nethoxynmethyl-3,5-di-tert-butylsalicylic acid
34 (Conmpound F). Conpound F is a reagent which differs 35 fromthe
conpounds generally enconpassed by Fornmula 36 2 only in that the hydroxyl
funtion of this conpound 27 s

prot ected by oxynet hyl (MO 'group.'2 However, t .
net'hoxynet_hyl‘k'g(r;g?g:b%{]i ng~group is 3 renoved after formation of VY Rass2?

carbanmoyl (amde) 4 |linkage, as exenplified in Reaction Scheme 5. 5
Reaction of an aromati c brono conpound quch as 6 Conpound D) with
t-butyl lithiumfollowed by carbon 7 dioxide is a preferred nethod for
preparing several 8 aromatic carboxylic acids in accordance with Formula 9

2 and Formula 3a,, ; d63cri 09 nY 1411 RECT8 5110 , 2R 11 P fol1owea
by methoxymethyl chloride (2.02 ml, 26.6 mmol). The
reaction mixture was heated to 45°C for 12 hours.
The reaction mixture was then washed with 10% citric
acid, then NaHCO, (sat.), brine, and dried over
MgSO,. After filtration and removal of the solvent

7 under reduced pressure, the residue was-puriff;d by

e column chromatography (pure hexane) to yield the

o title compound (2.79 g) as a colorless oil. 'H NMR §

© ‘7.40 (d, J = 2.44 Hz, 1H), 7.30 (4, J = 2.4 Hz, 1H),

2 5.22 (s, 2H), 3.70 (s, 3H), 1.43 (s, 9H), 1.29 (s,

12° 9H). . ' :

13 - O-Methoxymethyl-3',5'-di-t-butylsalicylic acid

14 (Compound F)

15 | To a solution of O-methoxymethyl-2-bromo-4,6-
.18 di-t-butylphenol (Compound E, 2.7% g, 8.5 mmol) in
.37 30 ml of &ry THF at -78°C under Ar was added 11 ml

12 “of t-BuLi (1.7 M in hexane, 18.7 mmol). This

1¢ mixture was stirred at -78°C for 1 hour. Then CO,

20 (g) was bubbled into the solution at -78°C for 1.

21 hour. After removal of the'CO2 stream, the reaction

n A BN

-]

22 mixture was stirred for amn additional hour at ~78°C.
23 Then 10% 6f HCl was added and the mixture was

24 allowed to warm to room'temperature and extracted

25 with ethyl acetate. The organic layer was washed

26 with brine and dried over Na,SO,. After

27 concentration, the residue was purified by column

28 chromatography (ethyi acetate/hexane 1/1) to yield

20 the title compound as a white solid (492 mg). 'H NMR
2 & 7.75 (d, J = 2.81 Hz, 1H), 7.60 (d, J = 2.8 Bz,

»» 1H), 5.07 (s, 2H), 3.62 (s, 3H), 1.33 (s, 9H), 1.26
2 (s, 9H). Ethyl 4-Amino-2-fluorobenzoate (Compound G)
33 To a mixture of 2-fluoro-4-nitrotoluene (1.0 g,
3a 6.4 mmol, Aldrich) and Na,Cr,0, (2.74 g, 8.4 mmol) in
35 13.7 ml of HOAc was added slowly 6.83 ml of H,SO,.

3 This mixture was slowly heated to 80 °C for 1 hour to




12 [err] 13 14 15 16 17 20 21 22 23 24 25 26 27 28 30 31 -
Conpound K 32 33 34 35 36 Reaction Schene 2
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41

1+ give a greenish heterogeneous solution. The mixture
» was cooled to room temperature and diluted with
ethyl acetate. The pH of the solution was adjusted
to 4 with aqueous NaOH. The mixture was extracted
with more ethyl acetate. The combined organic |
layers were washed with NaHC03(sat;), then brine and
dried over Na,S0,. After filtration, the solution
was concentrated to dryness which then was diSsolved
o in 6 ml of SOCl,, and heated at 80 °C for 1 hour.
10 - The excess of SOCl, was removed under reduced
11 pressure and the residue was dissolved in 5 ml of
12 CH,Cl,, 2 ml of EtOH and 2 ml of pyridine. The
13 mixture was stirred at room temperature for 2 hours
14 and concentrated to dryness. Ethyl _
s 2-fluoro-4-nitrobenzoate was obtained as a white
16 solid after column chromatography of the residue
17 with ethyl acetate/hexane (1/9). This solid was
18"~ then dissolved in 10 ml of ethyl acetate, and Pd/C
19 {50 mg) was added. 'HydrOgenation:converted'ethyl
20 2-fluoro-4-nitrobenzoate into the title compound.
21 'H NMR 6 7.77 (t, J = 8.4 Hz, 1H), 6.41 (dd, J, =
2 8.6, J, = 2.2 Hz, 1H), 6.33 (dd, J, = 13.0, J, = 2.2
»s Hz, 1H), 4.33 (g, J = 7.1 Hz, 2H), 4.3 (b, 2H), 1.37
24 (t, J = 7.1 Hz, 3H). : : :
25 Methyl 4-Amino-2, 6-difluorobenzoate (Compound I)
26 A solution of trifluorobenzoic acid (150 mg,
27 0.85 mmol, Aldrich) in 0.5 ml of SOCl, was heated
22 under reflux for 2 hours. . The reaction mixture was
2¢ cooled to room temperature, and excess of SOCl, was
s removed under reduced pressure. The residue was
31 dissolved in 1 ml of pyridine and 0.2 ml of
s2 methanol. After stirring at room temperature for 30
33 min, solvent was removed and the residue was
3« purified by column chromatography (ethyl
3s acetate/hexane 1/10) to give methyl
% trifluorobenzoate as a colorless oil. This oil was

~N & wm ~

»



28 1 Reaction Scheme 2 provi des exanples for the 2 preparation of ..
aromati c am no carboxyli.c acids or 3 esters-which serve as=reagents
corresponding to 4 Formula 3 described above. Thus, in accordance with 5°
Reaction Schene 2, 3-nitro-6-nethyl-fluorobenzene 6 (Al drich) is subjected
to oxidation, conversion of 7 the resulting carboxylic acid to an acid

chloride 8 g t hereafter to an ethyl ester, followed by 9 1 of
the nitro grdﬁgfm?%m§ield et hyl 10 2-f|uoro-4-anino4benzoatéx%§%#%%%§§ G .
As anot her 11 exanple, 2,4,6-trifluorobenzoic acid (Aldrich) is 12 -
converted to the nethyl ester through the agid 13 chloride, and the -

4-fluoro atomis displaced by 14 reaction wth sodium azide to give the
i ntermedi ate 15 azi do conpound (Conmpound H). Conpound H is reduced 16 by

rYrogenaLion, 9t T a2 Sl UGk AT, DEEgsLe LR,
Plus Inc.) isz2conNasyt ¢d00omigt,s Indihymol) in 0.5 ml of water was
. s added. The reaction mixture was refluxed for two

+« days. Salt was removed by filtration and the _
s remaining solution was concentrated to an oil. This
¢ o0il was then dissolved in 1 ml of methanol, followed
7 by a catalytic amount of Pd/C (10%, w/w).. The _

¢ reaction mixture was hydrogenated for 12 hours.

- p Catalyst was removed and the solution was '

1 ‘concentrated to an oil. After column chromatography
11 (ethyl acetate/hexane 1/3), the title compound was

12 obtained as colorless crystals. : o
s H NMR & 6.17 (d, J = 10.44 Hz, 2H), 4.2 (b, 2H),
14 3.87 (s, 3H). '

15 Methyl 2-Nitro-4-aminobenzoate (Compound K)

16 2-Nitro-4-aminobenzoic acid (261 mg, 1.43 mmol)_
‘17 was dissblved in 1 ml of sOCl,. The solution was
1s'ﬂrefluxed for 1 hour. Excess SO0Cl, was removed under
19 reduced pressure and 5 ml of CH,Cl,, 1 ml of MeOH and
20 TEA (0.24 ml, 1.7 mmol) were added to the residue.
21 The reaction mixture was stirred at room témperature
22 for 2 hours. Excess MeOH and TEA were removed and
23 the residue was purified by column chromatography

22 with ethyl acetate/hexane (1/3) to yield the title
2s compound as a yellow solid (316 mg). 'H NMR & 7.69
% (d, J = 8.5 Hz, 1H), 6.85 (d, J = 2.2 Hz, 1H), 6.67
2» (dd, J = 8.3; 2.1 Hz, 1H), 4.31 (b, 2H), 3.94 (s,

2s. 3H). | : '

20 Ethyl 2-fluoro-4-[(2’6’'~di-t-butylpyrid-4’-

30 yl)carbamoyllbenzoate (Compound 1)

31 A solution of 2,6-di-t-butylisonicotinic acid

322 (Compound C, 47.3 mg, 0.20 mmol} in 2 ml of SOCl, was
33 heated under reflux for 2 hours. Excess SOCl, was

3¢ removed in vacuo and the residue was dissolved in 2
35 mwml of dry CHJHQ, and ethyl 2-fluoro-4-aminobenzoate
3 (Compound G, 40.2 mg, 0.22 mmol) and pyridine




20 ester (Conpound K) through the corresponding acid 21 chlofide.._
29 2 3 4 [err] 5 6

WO 97/19062 PCT/US96/18529

43

1+ (0.0835 ml, 0.69 mmol) were added. The reaction
2 mixture was stirred at room temperature for 12
5 hours. Soclvent was removed and the residue was
4+ purified by column chromatography (ethyl
5 acetate/hexane 1/9) to yield the title compound
¢ (71.2 mg) as white crystals. ‘H NMR § 8.56 (b, 1H),
; 7.91 (t, J = 8.36 Hz, 1H), 7.53 (dd, J = 12.82, 2.0
s Hz, 1H), 7.39 (dd, J = 8.7, 2.0 Hz, 1H), 4.33 (q, J
e = 7.1 Bz, 2H), 1.37 (t, J = 7.1 Hz, 3H), 1.35 (s,
10 : 18H). : '
11 Ethyl 4-7(2’,6’'-di-t-butylpyrid-4’~-yl)carbamoyl]—
12 benzoate (Compound 3) '
13 ~ Using the same procedure as for the synthesis of
14 ethyl 2-fluoro-4-[(2'6°-di-t-butylpyrid-4’-
15 yl)carbamoyl]benzoate (Compound 1) but using
16 2,6-di-t-butylisconicotinic acid (Compound C, 101 mg,
.17 0.43 mmol) and ethyl 4-aminobenzoate (78 mg, 0.47
“18 --mmol), the title compound was obtained as a white
19 solid (135 mg). 'H NMR 6 8.43 (b, 1H),, 8.02 (d, J =
20 8.7 Hz, 2H), 7.75 (d, J = 8.7 Hz, 2H), 7.48 (s, 2H),
21 4.33 (g, J = 7.1 Hz, 2H), 1.38 (t, § = 7.1 Hz, 3H),
22 1.35 (s, 18H). : '

e

23 Ethyl 2-Fluoro-4-{(3’,5’-di-t-butylphen-
2a yl)carbamovl]lbenzoate (Compound 5) _
25 Using the same procedure as for the synthesis of

26 ethyl 2-fluoro-4-[(2’6’~di-t-butylpyrid-4--

27 yl)carbamoyllbenzoate (Compound 1) but using

28 3,5-di-t-butylbenzoic acid (60 mg, 0.26 mmol,

29 available by literature procedure, see Kagechika et
% al. J. Med Chem. 1988 31, 2182 - 2192) and ethyl
st 2-fluoro-4-aminobenzoate (Compound G, 51.5 mg, 0.28
2 mmol), the title compound was obtained as a white

s solid (66 mg). ‘H NMR & 8.21 (b, 1H), 7.93 (t, J =
s« 8.3 Hz, 1B), 7.79 (dd, J = 12.8, 2.0 Hz, 1lH), 7.67
s (d, J = 1.8 Hz, 2H), 7.65 (t, J = 1.7 Hz, 1H), 7.35
% (dd, J = 8.7, 2.1 Hz, 1B), 4.36 (g, J = 7.2 Hz, 2H),



10 11 12 13

15 16 17 18 19 20 21 22 23 24 25

WO 97/19062 _  PCT/US96/18529

n a2 W N

© o ~N o

1
12
13
14
15
16

17

23
19
20

21

22
23

24
25
26
27
28

29

31

33

35

44

1.39 (t, J = 7.2 Hz, 3H), 1.36 (s, 18H).
Ethyl 2-Fluoro-4-[(2'-methoxymethyl-3',5’'-di-t-
butylphenyl)carbamoyl]benzoate (COmpound N}

To a mixture of
O—methoxymethyl—S',5'—di-§—butylsalicy1ic acid
(Compound F, 150 mg, 0.51 mmol), ~ _
4-dimethylaminopyridine (142 mg, 0.61 mmol) and
ethyl 2-fluoro-4-amincbenzoate (Compound G, 102 mg,
0.56 mmol) in 5 ml of dry CH,Cl, was added 1~(3—di-

methylaminopropyl)-3-ethylcarbodiimide hydrochloride

{117 mg, 0.61 mmol). The reaction mixture was
stirred at room temperature for 12 hours. Solvent
was evaporated in vacuo and the residue was
dissolved in ethyl acetate, then washed with brine,
water and dried over MgSO,. After filtration,
solvent was removed and the residue was purified by '
column chromatography (ethyl acetate/hexane 1/3) to

"give the title compound (58 mg). 'H NMR 6 8.97 (b,

1H), 7.94 (t, J = 8.37 Bz, 1BH), 7.78 (d, 3 = 2.7 Hz,
1H), 7.61 (d, J = 13.0 Hz, 1H), 7.56 (d, J = 2.6 Hz,
1H), 7.35 (d, J = 8.7 Hz, 1E), 5.00 (s, 2H), 3.53
(s, 3H), 4.38 (g, J = 7.1 Bz, 2H), 1.47 (s, 9H),
1.39 (t, J = 7.2 Hz, 3H), 1.33 (s, 9H).

Ethyl 2-Fluoro-4-[(2'-hydroxy-3’,5'-di~t- - .
butylphenyl)carbamoyl ]benzoate (Compoﬁnd 7)

To a scolution of ethyl :
2-fluoro-4—[(2’—methoxymethyl—3',5'-di-§-butylphenyl
jcarbamoyl]benzoate (Compound N, 34 mg, 0.07 mmol)
in 1 ml of THF were added 10 drops of HOAc. The
reaction mixture was heated to reflux for 12 hours.
Solvent was removed and ethyl acetate was added.

The solution was washed with NaCHO, (sat.), brine,
water and dried over MgSO,. Solvent was removed in
vacuo to give an oil. The oil was allowed to be
exposed to the atmosphere for 12 hours during which
time crystals formed. The crystals were collected
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‘and washed several times with hexane to afford the

title compound as a white solid (13.5 mg). 'H NMR &
10.73 (s, 1H), 7.98 (d, J = 2.56 Hz, 1H), 7.88 (b,
1H), 7.75 (t, J = 8.26 Hz, 1H), 7.60 (d, J = 2.44
Hz, 1H), 7.32 (dd, J = 12.3, 2.0 Hz, 1lH), 7.02 (dd,
J =8.6, 2.0 Bz, 1H), 4.35 (g, J = 7.2 Hz, 2H), 1.39
(s, 9H), 1.37 (t, J = 7.2 Hz, 3H), 1.5 (s, 9H).
2,6-Difluoro-4-[(2’,6°~di-t-butylpyrid-4’yl)carbamoy
llbenzoic Acid (Compound 10) |

To 2,6-di-t-butylisonicotinic acid (Compound C,

20 mg, 0.085 mmol) was added 1 ml of S0Cl,. The

mixture was heated under reflux for 2 hours. After
cooling to room temperature, excess SOCi2 was removed
and the residue was dissolved in 2 ml of CH,Cl,. To
this solution was added methyl
2,6—difluoro—4—aminbbenzoate'(Compound I, 16 mg,
0.085 mmol) and triethylamine (0.015 ml, 0.1 mmol).
The reaction mixture was kept at room temperature
for 2 hours and then concentrated to dryness. The
residue was purified by column chromatography with

- ethyl acetate/hexane (1/10) to yield the methyl

ester of the title compound. This was sapconified
according to the general procedure (see below) to
give the title compound as a colorless solid. ‘H NMR
5 7.44 (s, 2H), 7.40 (d, J = 11.8 Hz, 2H) 1.37 (s,
18H) . o | - -
2,6-Difluoro-4-[(3’',.5'-di~t-butylphenyl)carbanoylibe
nzoic Acid (Compound 12)

Using the same procedure as for the preparation
of 2,6-difluoro-4-[(2',6’-di-t-butylpyrid-
4'y1)carbamoyl]bénzoic acid {(Compound 10) but using
3,5~di~-t-butylbenzoic acid (37 mg, 0.16 mmol) and
methyl 2,6-difluoro-4-aminobenzoate (Compound I, 29
mg, 0.16 mmol), the title compound was obtained as
colorless crystals. °H NMR & 7.92 (b, 1H) 7.60 (m,
3H), 7.42 (d, J = 10.0 Hz, 2H), 1.38 (s, 18H).




. 30 1  Reaction Schene 3 illustrates the synthesis of 2 the primary

am ne conpounds of Formula 2a fromthe 3 acid chlorides (X[err] = d) or
other formof activated 4 acids of Fornmula 2 where the prinmary amne of 5
Forrmula 2a is not available by a published 6 literature procedure. Thus,
substantially in 7 accordance with the steps of a Curtius 8 rearrangenent,
the acid chIq&bg [=3e) Formula 2 is 9 reacted wth sodium azide_ in acetone to
yield the 10 w0y onpound of Formula 5. The-azide of For FGITA’S86/1862% <
heated in a polar high boiling solvent, such as 12 t-butanol, to provide
the internedi ate i socyanate of 13 Fornul a ? mhlch S hydrolyzed to yield a
conpound 14 of Fornula 2a. 15 16 [err] § 19 20 21 22 23 24 25
26 27 ' : :

1 2-Nitro-4-[(2', 6'-dl—t-butvlpvrld-4'-vllcarbamoyl]be

2 nzoic Acid (Compound 14) _

3 Using the same procedure as for the preparatlon
4+ of 2,6-difluoro-4-[(2’,6’~-di-t-butylpyrid~ '
s 4’yl)carbamoyl]benzcic acid (Compound 10) but using
6 2,6-di~t-butylisonicotinic acid (40 mg, 0.17 mmol )

7 and methyl 2-nitro-4-aminobenzoate (Compound K, 33

s mg, 0.17 mmol), the title compound was obtained as a
0 llght yellow oil. H NMR & (acetone-d®) 10.25 (b,

10 1H), 8.32 (s, 1H), 7.97 (d, J = 8.1 Hz, 1H), 7.93
1 (b, 1B), 7.70 (s, 2H), 1.36 (s, 18H).

12 General procedure for the syntheses of benzoic acid
12 derivatives bg hydrolgz1ng the_correspondlng methyl

14 or ethyl esters

15 To a solution of ester (3.0 mmol) in 20 ml of
1 EtOH was added 5 ml of 1 N NaOH in water. The
'Jv_;reaction mixture was stirred at room temperature for
12 overnight and neutralized with 10% HCl to PH=5. The

19 alcohol was removed by evaporation and the aqueous
.20 layer was extracted with ethyl acetate (3x10ml).

2t The ethyl acetate layer was further washed with

22 NaBCO, (sat.), brine and dried over MgSO,. After

23 concentration, the desired carboxylié acid was

2« obtained which could be recrystallized in.ethyl-

25 acetate or acetonitrile.

26 2-Fluoro-4-[(2',6'-di-t- utylgyrld 4’'-yl)carbamoyllb
27 enzoic Acid (Compound 2)

28 'H NMR & (CD,0D) 7.92 (t, J = 8.36 Hz, 1H), 7.82
2 {(dd, J = 12.82, 2.0 Bz, 1H), 7.63 (s, 2H), 7.55 (dd,
20 J=8.7, 2.1 Hz, 1H), 1.39 (s, 18H). '

3t 4-[(2",6’-Di-t-butylpyrid-4’'-yl)carbamoyllbenzoic

22 acid (Compound 4)

3 'H NMR & (CD,0D) 8.02 (d, J = 8.85 Hz, 2H), 7.85
s (d, J = 8.8B5 Hz, 2H), 7.63 (s, 2H), 1.40 (s, 18H).
3s 2-Fluoro-4-[(3’,5’~di-t-butyl)phenylcarbamoyllbenzoi
3% ¢ acid (Compound 6) '




o

31 1 - Reactjon Scheme 4 illustrates exanples for 2 preparing
conpounds of Formula 3a where such 3 conmpounds are not avail abl e
commercially or by a 4 published literature procedure. Thus, by way of 5
exanpl e 2,5-difluoro-4-bronobenzoic acid (available 6 by the literature
procedure of Sugawara et al. Kogyo 7 Kaguku Zasshi 1970, 73, 972-979,

i ncor por at ed hepeyiwesS by reference) is first esterified by tp@ﬁ;sggmszwth
9 ethyl alcohol and acid to yield the corresponding 10 ester, and
thereafter is reacted with butyl lithium 11l foll owed by carbon dioxide to
gi ve the nonoester of 12 2,5-difluoro terephsalic acid (Conpound L). A 13
simlar sequence of reactlons performed on 14
2,3,5,6-difluoro-4-bronobenzoic aci-d . (avail abl e by 15 the literature

procedure OL Euman et 1@l yMr. 5Mgep. d6) C|7|Q@ﬂ2 %95J3=8 ,8 2538z 5’%@;) 7. 86

i ncor porated herei y e en e oester of

2, 3,5, 6- tetrafFuor@t‘g e%h'fh g b ?édng@vﬂ W@QQ?ahe j ust Bql%%trat ed
sequence of react |2(5hs, c'la.rﬁQ)e(tZOJ geder7alHzy, sithki hg? 7uf{dBi,zed # 8.7 he

synthesi s of 2] abl jcqmpoupgs of Egrigl a3 th such nodification 22 which

wi |-l becone read| apparent’ f o those <kill.ed
y m%ro- -[(2' —hvgroxv-3' 5'-di~-t- butxl)ghenylcarba

movllbenzoic acid (Compound 8} _ o

| 'H NMR & (acetone-d;) 12.3 (b, 1H), 10.07 (b,
1H), 7.98 (t, J = 8.48 Hz, 1H), 7.80 (m, 2H), 7.58
s (d, J = 2.3 Hz, 1H), 7.56 (dd, J = 8.8, 2.0 Hz, 1H),
' 1.44 (s, 9H), 1.31 (s, 9H).

11

6
7



23 in the art, where such coppounds are n6t” avail abl e 24 by a known
literature procedure. reactions

preparing 26 conmpounds of \“ﬂmmelnjﬂ““ n“ d for conv jhﬁggég;&%%%p%t&#d of
Formula 1 within the scope peesent inventiop_int w-t-her
conmpounds of 29 the invention, and also for preparing the reagents 30 of
Formula 2, F gl;l,,?go% Formul a 2a and Fornula 3a 31 will becowrrussedisky -
apparent to those skilled in the 32 art in light of the present dlsclosure

In this 33 regard the follow ng general synthetic methodology; —34
applicable for conversion of the conpounds 0f4835 Fornul a lpj:ng0. e

honol ogs and/ or derivatives, 36 and also for prepari ng the IE"HJ H

Formul a 2 and
by 3 ref IUX|ng t he aC|d In a solutiagn late 4 alcohol I n
ot Lt f&%r £PL

1%
v)

eplaced

as 2a and 3a) is nojfde 18 CLAIﬁﬁﬁsty|IC ‘acids are typlca

the presence ofzan aci dlcat dt yRY™REER ogen chloride or thionyl
chl ori de. 3

4

5 (Ry)m

6 N .

; l \\‘/L\XN__);_A_'___B - ,-

) S

" 10 . Wip

1"

12

13 - wherein X is CH or N;

14 | R, is independently H orx alkyl of 1 to 6

15 carbons;

16 m is an integer having the value of 0 - 5;

17 ~ p is an integer having the value of 0 - 2;

S r is an integer having the value 0 - 2;
19 L is -(C=%Z)-NH- or -NH-(C=Z)- where Z is O or S;
20 Y is a phenyl or naphthyl group, or heteroaryl

21 selected from a group consisting of pyridyl,

22 thienyl, furyl, pyridazinyl, pyrimidinyl, pyrazinyl,
22 thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said
24 phenyl, naphthyl and heteroaryl groups being

25 optionally substituted with one or two R; groups;

26 W is a substituent selected from the group

27 consisting of F, Br, Cl, I, C,salkyl, fluoro

28 substituted ¢, alkyl, NWO,, N,, OH, OCH,OCH,,

26 0OC,_,,alkyl, tetrazol, CN, SO0,C, (-alkyl, S0,C, (~alkyl,
» SO,C, ~fluoro substituted alkyl, SO-C,, alkyl,

a1 CO-C, ,alkyl, COOR,, phenyl, phenyl itself substituted
2 with a W group other than with phenyl or substituted
33 phenyl with the proviso that when X is CH and r is 0
3« then p is not 0 and at least one W group is not

s alkyl;

36 A is (CH,), where g is 0-5, lower branched chain



6 Al tﬁﬁs@ﬁés&l‘{ﬁ@fanﬁeﬁl&e@ar boxylic a¢id can-be-condensed  Z-with "'M%ﬁ%ﬁj

approp in the pr esefice of cycl ohexy! dahdGHER |
di met h lﬂlﬂﬂﬂwmul‘ : m m \k‘\é\:\mer'ed and p?{f i eBEBWAC D
conven . Acet m e readily nmedeDy (he 11 rret hod

described in March, "Advanced Ofgah |c 12 Chenmistry,"” 2nd Edition,
MG aw Hi | | Baohgﬁmmnny p 13 810). Al cohols, al dehydes and Plce‘tusaﬁmszﬂl
may be 14 protected by formng respectively, ethers and 15 esters, acetals
or ketals by known nethods such as 16 those described in MOn e, Pl enum
Publ i shing Press, 17 1973 and Protecting G4%ups, Ed. G eene, John Wley &
18 Sons, 1981. 19 A nmeans for making conpounds where A is
(CHerr])[err] 20 (qis 1 - 5) is to subject the ¢onpounds of Fornula 21 1,
where B is an,aciad kg 1 Hdein§UBCEi edrbonsl? dyribbatkylohavigsigigdthie wel |
known Arndt - E| stert 2 tr%f Q1 hae) %%F‘ti 9. cg{bgﬁgegnlgnqwrbpcgml ogation
oga I ons d

24 procedures S Ib severa g t he ot her
ment i oned synshedioglg tb%@$orﬁﬂi‘ﬁ’é‘|¥ ) haginge $74nSRE ?Eagent s
27 of Formul a,3 ekijae Qeoma@spdanal the invention, 28 where A is an al kenyl

roup havin one or re 2 b f he,

%aw Ircl)g t he 1930 ®requi si te ﬁu%r?%?y 4§d£)u§€§r@ g%ﬁ%‘ral or%%gﬁe%%%3f®ﬁht
reagent of FoenultheXea®nec?@PRy, sFRER R, SGEW%Q @Hzﬁﬁmdg%ﬂgp&ﬁ is an
unsaturated cagr b@lﬁochqj}p(@ﬂn)% @ﬁoﬁbbﬁ}l bRy SR)(ORLL XK, ,STAROR, LI | known

to the 34 pract|C| arucc far I 5 i ke
reactions, or tby% Sorfbf® "%E%%Ubizgcggggﬁ)cvgl B V%‘Hrtnéﬁg i & o‘J haI ogen
from an ) contalnlng 1 to 5 carbons, R, is an alkyl group of

10 ‘to 10 carbons or trlmethylsllylalkyl where the: alkyl_
11 group has 1 to 10 carbons, or a cycloalkyl group of
12 5 to 10 carbons, or R, is phenyl or lower
13 alkylphenyl, R, and R,, independently are hydrogen,
14 an alkyl group of 1 to 10 carbons, or a cycloalkyl
15 group of 5-10 carbons, or phenyl or lower
- 16 alkylphenyl, R,, is lower alkyl, phenyl or lower
" 17 alkylphenyl; R,, is lower alkyl, and R,, is divalent
39'“alkyl radical of 2-5 carbons.

19 2. A compound in accordance with Claim 1
20 wherein L is -(C=Z)-NH-. _

21 3. A compound in accordance with Claim 1
22 wherein L is -NH-(C=Z)-.

23 "~ 4. A compound in accordance with Claim 1

" 24 wherein X is CH. |
25 5. A compound in accordance with Claim 1

26 wherein X is N. :

27 6. A compound in accordance with Claim 1 .
28 wherein ¥ is selected from the group consisting of
2o phenyl, pyridyl, 2-thiazolyl, thienyl and furyl.

% 7. A compound in accordance with Claim 6 wherein ¥
31 1is phenyl.

32 8. A compound in accordance with Claim 1

23 wherein W is branch-chained alkyl, ¥, NO,, Br, I,
u CF,, N,, or OH. |
35 9. A compound in accordance with Claim 8

s wherein (W), represents two branch-chained alkyl



33 Thig$ ﬁétlaﬂh%ﬂlemkmmﬂoxyl ic.aci-d;-ester of like 2 capbexaldehyde———
Corrpoun t|on oup has a t§iTpISSHECEHASEBERN)
bond ca u5| mﬂﬂi‘“i \m“m“ ng aryl or heter ®RERUACED

al dehyde |nt erne |ate rat® can be 6 obtaiTed by TEACTTONS

wel |l known in the art, for 7 exanpl e, by reaction of a correspondi ng

methyl 8 kehp§g; p) strong base, such as |ithium diisopropyirusfemsrse.

10 The acids and salts derived from compounds of 11 Fornula 1 are

readily obtainable fromthe 12 corresponding esters. Basic saponification

with an 13 alkali nmetal base will providesphe acid. For 14 exanple, an

ester of Formula 1 may be dissolved in a 15 polar solvent such as an

al kanol , preferably under 16 an inert. atnosphere at r'oomterrperature,- wth -

about 17 a %_{:reé ?B{P ar. excess of base, for exanple, potassium18 or lithium .
0 | _

hydr oxi de. on is stirred. for 19 an d e fatime,

bet ween 15 ahd 20 hotPs, BEVBBPRAS A8 (?icﬁoe%; gg ﬁ'd" E’gr oq"ynga e recovered
by 21 conven i ophkredans. (R repr‘l&meralm;den(al wrFMI%lqosm §r one or
CONR[err ] RE e T] 4 BR%dlegroups .

5 11. A compound of the fdrmula
7 - W (Ry)m l

.10

S SN
A \_7/

1 : X

12 o
© 13 wherein X is CH or N;

14 R, is independently H or alkyl of 1 to &

15 carbons; -

16 m is an integer having the value of O - 5;
17 R P is an integer having the value of 0 - 2;
. r is an integer having the value 0 - 2;

19 Z is O or S; | -

20 W is a substituent selected from the group

21 consisting of F, Br, Cl, I, C,alkyl, fluorec

22 substituted C,, alkyl, NO,, N;, OH, OCH,OCH,,

2 0OC, ,,alkyl, tetrazol, CN, SO,C, ,—alkyl, S0,C, s~alkyl,
24 S0,C, ~fluoro substituted alkyl, S0-C,, alkyl,

2s CO-C, ;alkyl, COOR,;, phenyl, phenyl itself substituted’
26 with a W group other than with phenyl or substituted
27 phenyl with the pro#iso that when X is CH and r is O
22 then p is not 0 and at least one W group is not

20 alkyl; | |
30 A is (CH,), where g is 0-5, lower branched chain
33 alkyl having 3-6 carbons, cycloalkyl having 3-6

32 carbons, alkenYl having 2-6 carbons and 1 or 2

33 double bonds, alkynyl having 2-6 carbons and 1 or 2
34 triple bonds, and

35 B is COOH or a pharmaceutically acceptable salt
36 thereof, COOR,, CONR,R,,, ~CH,OH, CH,OR,,, CH,OCOR,,,



23'forned'b any appropri ate-am dati-on neans-known in 24 it ' t |
y any approp LL|§ gﬁfégﬂséﬁw

corresponding esters or car One way to p
conpounds is to 26 convert “ “n" "gﬂl ﬂ"d chloride an
t hat conpound with annnnlun1 F

t he

£027

]

oxt der ors am 28 appropri ate arnre.

Al cohol s are made by convertlng the 30 corresponding acids to the aC|d
chl ori de w t huyagloriibge@nyl chloride or other neans (J. March, Pdrusesaests32
Organic Chem stry", 2nd Edition, McGaw H || Book 33 Conpany), then

reducing the acid chloride w th 34 sodi um borohydride (March
'1124), which 35 gives the correspondi ng aldohols. Alternatively, 36 estérs

may be reduced with lithium al um num hydride
34 1 at reduced tenperatures. Al kylating these al cohols 2 with
appropriate al kgabal CHEOR|QHAr CHOR ;075 01ICOR, ; e &8 { OR, Jand CR, ORs; A Nar ch,

Ibid, pg. 357) ghues Wheid aqr 9sRPNdi Bgcebhekyl oknasmahsehgkeugan be

3
-4
s
6

7
8

8
10
S
12
13
14
15
16
17
18
19

20

21,

22
- 23
24
25
26
27
28
29
30
31
32
. 33
34
35

36

containing 1 to 5 carbons, R, is an alkyl group of 1

Ibid, pg.

to 10 carbons or trimethylsilylalkyl where the alkyl

‘group has 1 to 10 carbons, or a cycloalkyl group of

5 to 10 carbons, or R, is phenyl or lower
alkylphenyl, R, and R;, independently are hydroden,
an alkyl group of 1 to 10 carbons, or a cycloalkyl
group of 5-10 carbons, or phenyl or lower
alkylphenyl, R,, is lower alkyl, phenyl or lower
alkylphenyl, R,, is lower alkyl, and R,, is divalent
alkyl radical of 2-5 carbons.:

12. A compound in accordance with Claim 11
wherein X is CH. ) _

13. A compound in accordance with Claim 12
wherein Z is O. ]

14. A compound in accordance with Claim 13
wherein A is (CH,),, and B is COOH or a

'pharmaceutiéally acceptable salt thereof, COOR,; or

CONR,R,, - _
| 15. A compound in accordance with Claim 14
wherein (W) represents two branch-chained alkyl
groups and (W), represents one or two fluoro or one
or two NO, groups. ' _

16. A compound in accordance with Claim 15
wherein the phenyl ring is 1,4-substituted by'the-
(C=Z)NH~ and -A-B- groups. Wa

17. A compound of the formula

W, 0

eet Has Been Replaced
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5 converted to esters by reacting themwth 6 approprlat
presence of acid catal yst s 7. or di cycl ohexyi car bodi i m de aIHjS$HEET HAS BEEN |

di met hyl am nopyri di ne. be prepared firom t REPLACED
corresponding 10 pri mary aI !‘ oxi di zi ng agt ‘
pyri di nium di chromate in ne ors de (Corey, 12 E. J., Schmdt, G,

Tet. Lett., 3Q@o7AR%®2)., or 13 di rret hyl sul f oxi de/ oxal yl chl
nmet hyl ene 14 chlori de (Orura, K., Swern, D., Tetrahedron, %%idgns§4

1651). 16 Ket ones can be prepared from an appropriate 17 al dehyde -by
treating the al dehyde with an alkyl 18 Gigpard reagent or simlar reagent
foll owed by 19 oxidation. 20 Acetal s or ketals can be prepared fromthe
21 correspondi ng al dehyde or ketone by the nethod 22 described in March,
1I‘lr3|o?n t E\eB%gr rigpondl %ngﬂgﬁaggd% o%rjr}ataﬁ]% \é\gercgrrgo:;\dsH CgpePgrgﬁl 5“%22? gd
the hal ogen i3 |I. °-'85°H' _
3 W is H, F or NO,;
4 W, is H, F or NO,; :
s R"; is H, CH, or C,H,, with the proviso that when
¢ X is CH then W,, W, and W; all are not H.
7 - 18. A compound in accordance with Claim 17
¢ wherein X is W. '
o 19. A compound in accordance with Claim 18
10 :'whereln W, is F and W, is H. '
1 ~ 20. A compound in accordance with Claim 19
12 which is: '
13 ethyl 2-fluoro-4-[(2’ 6’-—d1—t-—butylpyrn.d 4’ -
14 yl)carbamoyl ]benzoate, or
15 2-fluoro-4-[(2’, 6'—d1—t—butylpyr1d ~4 '~
- 18 . yl)carbamoyl]benzoic acid.
-'_‘17 21. A compound in accordance with Claim 18
18 wherein W, is F and W, is F.
v 22. A compound in accordance with Claim 21
20 which is: '
21 methyl 2,6-~difluoro-4-[(2’,6 '-di~-t-butylpyrid-
22 4'yl)carbamoyl]benzoate, or S
23 2,6-difluoro-4-[(2’,6’~-di-t-butylpyrid-
2¢ 4'yl)carbamoyllbenzoic acid.
25 23. A compound in accordance with Claim 18
26 wherein W, is NO,.
27 24. A compound in accordance with Claim 23
28 which is: : ' _
29 methyl 2-nitro-4-[(2’,6'-di-t-butylpyrid-4--
30 yl)carbamoyl]benzoate, or
31 2-nitro-4-[(2’,6'~di-t-butylpyrid-4'-
2 yl)carbamoyl]benzoic acid. _
33 25. A compound in accordance with Claim 18
24 wherein W,, W, and W, are all hydrogen.

35 26. A compound in accordance with Claim 25

8 which is:
This Sheet Has Been R,
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36
[err]

1

2

WO 97/19062

10

11

12.

13

14

18

16

o7

18

19
20
21
22

. 23

24
25
26
27
28
29

30

Ly

ethyl 4-[(2’,6’~di-t-butylpyrid-4'-
yl)éarbamoyl]benzoate, or

4-[(2',6’-di-t-butylpyrid-4'-
yl)carbamoyl]benzoic acid.

27. A compound in accordance with Claim 17
wherein X is CH. _

28. A compound in accordance with Claim 27

wherein W, is F and W, is H.
29. A compound in accordance with Claim 28

‘which is:

ethyl 2- fluoro-4 [(3’ 5’-di-t-butylphen—-
yl)carbamoyl]benzoate, or
2-fluoro-4-[(3’,5’ ~di-t-butyl)phenyl-
carbamoyl ]benzoic acid. :
30. A compound in accordance with Claim 27
wherein W, is F and W, is F.
'31. A compound in accordance with Claim 30
which is: |
- methyl 2, 6~ dlfluoro 4-{(3',5'-di-t-butyl-
phenyl)carbamoyl]benzoate, or | '
2,6-difluoro-4-{(3’,5'-di-t-butyl-
phényl)carbamoyl jbenzoic acid.
32. A compound in accordance w1th Claim 27
wherein W is OH.
 33. A compound in accordance with Clalm 32

which is:

PCT/U $96/18529

ethyl 2-fluoro-4-[(2’-hydroxy-3’,5’-di-t-butyl-

phenyl)carbamoyl]benzoate,'or

2-1fuoro-4-[(2’~hydroxy-3’,5'~-di~-t-butyl)phenyl-

carbamoyl lbenzoic acid.

cet Has Been Replaced
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37 1
t he car banoyl
a reagent of

Reaction Scheme 5 illustrates exanples for the

2 fornhEion of ..
(ani de) conpounds 6f "the ~3-present |nvent|| DHISbytirgaghs ®EERT]

2,6-di-tert- but4yl ::g(r)m“cgt ;ZumlmumumHWHmL g)r'msjl " EWThUSRrPE—h—&WACE

chI oride (SOC[err]) to provide the" 7sinternediate aC| d chloride, which is
then reacted et hyl 2-fluoro-4-am no-benzoate (Conpo 9 the
presence of %ggﬁgh&acceptor (pyridine) to yield 10 ethyl Wg‘iim@afs?zs»

2-fluoro-4-[(2'6" -di-tert-butyl pyrid-

 (Conpound 1) .

(available by 13 the literature procedure of Kagechika et al.,
Chem 1988, 31, 2182, |ncorporat ed gﬁi ]E ‘fx reference) is reacted with
thionyl chl ori de[re& 29' p% én%@rﬁ& PTG 4R RR7DEZ 689 ) 17

dﬁd Y41 hfd 17 amend car% a1n1ng clazms unchanged (7 pages)]

Co d
et mg?naé' (Corrpound 5).

2-fl uoro- 4-
As still anot

acid 21 (Conpound F)is reacted with ethyl

(Conpound G

(EDC) to givk ethyl

2-fluoro-4-]

nyl ) car banoyl | benzoat e (Corrpound N). The 28 net hoxynet hyI"

11 vyl ) carbanoyl ] benzoat e

‘As anot her 12 exanpl e, %é di -tert-butyl benzoic acid.
14 Med.

tert ut yl pheny

am)y ben 19 zoate

J.

her exanple, 20 O nethoxynethyl-3 , 5-di-tert-butylsalicylic

22 2- fl uor o- 4- am no- benzoat.e-:

in the 23 presence of 4 di met hyl am nopyri di ne (DVAP) cat al yst
24 and 1-(3-dinet h}il an nopr%%l )-3-ethyl carbodiimde 25 hydrochloride :

A compound of the formula
2' -met hoxynet hyl -3', 5" -di -tert-butyl phe 27

L

is renmoved f¥om Ryjm
4 -\/
N

5 -~ _r_A—-_B _

6. _x<

7 - Wpp

8

9
10 wherein X is CH or N;

_ 11 R, is ii_ldepc_ndently H or alkyl of 1 to 6 carbons;

12 m is an integcr_having the value of 0-5;
13 - p is an integer having the value 0of 0 - 2;
14 r is an integer having the vdlue 0 - 2; _
15 L is -(C=Z)-NH- or -NH-(C=Z)- where Z is O or S;
16 Y is a phenyl or naphthyl group, or heteroaryl selected from a
17 group consmtmg of pyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,
18 py*razmyl thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl,
19 . naphthyl and heteroaryl groups being optionally substituted thh one
20 or two R, groups;
21 W is a substituent selected from the group consisting of F, Br,
22 C, 1, C, qlkyl, flucro substituted C, alkyl, NO,, N;, OH, OCH,OCH,,
23 OC,.2lkyl, tetrazol, CN, SO,C,-alkyl, SO,C,-alkyl, SO,C,fluoro
24 substituted alkyl, SO-C, ; alkyl, CO-C, salkyl, COOR, phenyl, phenyl

AMENDED SHEET (ARTICLE 19)

prot ect.i ng group
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29 Corrpound N by treat rrent Wlth boroent-ri- fI uort de 30 ethereate and - .

t hi ophenol to yield ethyl hydroxy 32 .
3',5 -di-tert-butyl phenyl)c Hggﬂm 33 (Conpound 7). 34 In-
yet anot her exanpl e shown i nSC ema 35 5, :
2,6-di-tert-butylisonicotinic acid (Conmpound C) 36 is reacted with thionyl
Ch| oride (S t he PCT/US96/18829 1
resulting i ﬂﬁ%{(ﬁ%%ﬁe acid chloride is reacted with 2 nethyl

2, 6-di fl.uoro-4-ani no benzoate (Conpound 1), 3 followed by saponification
of the ester group, to 4 yield 2,6-difpgioro-4-[(2',6"-di-tert-butyl pyrid-
5 4'yl)carbanoyl | benzoi ¢ acid (Conmpound 10). 6 3,5-Di-tert-butyl benzoic
acid is subjected to the 7 same sequence of reactions to provide 8-
2,6-difluoro-4-[ (3,5 -di-tert-butyl phenyl)carbanoyl 9 ]benzoic acid
(Conpound 12). 10 As yet another exanple, shown in Reaction Schene 11 5,
2,6-di-tert-butylisonicotinic acid (Conpound C) .

—t

itself subst_ituted with a W group other than with phenyl or substituted |

2 phenyl with the provisos that when r is 0, or when Y is phenyl and
3 (W), repréSent OH then p is not 0 and at least one W in the rirtg -
4 having the X group is not selected from the group consisting of
5 ,balkyl OH and OC, jalkyl;
6 A is (CH,), where q is 0-5, lower branched chain alkyl having
7 3-6 carbons, cycloalkyl having 3-6 carbons, alkenyl having 2-6 carbons
8 and 1 or 2 double bonds. alkynyl having 2-6 carbons and 1 or 2 tripi'e
9 bonds, and _
10 B is COOH or a pharmaceutically acceptable salt thereof,
.11 COOR,, CONR.R,,, -CH,OH, CH,0OR,;, CH,OCOR,,, CHO,
12 ~-CH(ORyy);, CHOR,,0, -COR,, CR,(ORy);, CR,OR;O, where R, is an
13 alkyl, cycloalkyl or alkenyl group containing 1 to 5 carbons, Ry is an
14 alkyl group of 1 to 10 carbons or trimethylsilylalkyl where the alkyl
15 group has 1 to 10 carbons, or a cycloalkvl group of 5 te 10 carbons or
16 R;is phenyl or lower alkylphenyl, R, and R,, independently are
17 hydrogen, an alkyl group of 1 to 10 carbons, or a cycloalkyl group of
18  5-10 carbons, or phenyl or lower alkylphenyl, R,, is lower alkyl, pheny!
19 or lower alkylphenyl, R,, is lower alkyl, and R;; is divalent alkyl radical
20 of25 carbons. .
21 2. A compound in accordance with Claim 1 wherein L is
22 -(C=Z)-NH-. |
23 3. A compound in accordance with Claim 1 wherein L is
24 -NH-(C=2Z)-.
25 4. A compound in accordance with Claim 1 wherein X is

This Sheet Has Been R
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12 is reacted with thionyl--¢hloride.- (SOCI .err])., followed by 13 nethyl

2-ni tro-4-am nobenzoate (Co 4 saponlflcatlon of the ester
function to give 15 2- nitrmm@ )lﬂn F{ t-butyl pyrid-4'-yl)carbanmoyl
16 ] benzoic acid (Conpound Specific 18

Exanpl es 4-Brononet hyl -2, 6-di -t - butyI pyr| d| ne 19 (Conpound A) 20 . To a
m xt ure of =gdi-1-butyl-4-nmethyl pyridine 21 (Al drich, 2. inm)l)
in 25 m of %vﬁgﬂ%&z[ err] was 22 added benzoyl peroxide (249(&3@58(_;/@ nmol )
and NBS 23 (1.9.g, 10.7 nmmol). The reaction m xture was 24 refluxed for
16 hours. After it cooled to room 25 tggnperature, the sol vent was renoved

I n vacuo and 26 the residue was purified by columm chromatography 27
(silica gel, -hexane) to give an oil (1.957 g) which 28 contai ned 82% of the
desired product and 18% of the 29 starting material. [err]HNVR 6 7.09 (s,
2H), 4.39 (s, 30 2H), 1.35 (s, 18H). 31 -
4- Hydr oxymet hyl - 2, 6-di -t - butyl pyri di ne (Conpound B) 32 A het er ogeneous
sol ution of 33 4-brononet hyl -2, 6-di -t -butyl pyri di ne (Conpound A, 34 1.743
g, 82%purity) in 20 M of 12% NaCH in water 35 and 10 m of 1, 4-di oxane
was refluxed f&H.12 hours. 36 The sol ution spontaneously separat ed-into two
| ayers ’

2 5. A compound in accordance with Claim 1 wherein X is N.
6. A compound in accordance with Claim 1 wherein Y'is
selected from the group consisting of phenyl, pyridyl, 2-thiazolyl,
- thienyl and furyl. 7. A compound in accordance with Claim 6
wherein Y is phenyl. |
8. A compound in accordance with Claim 1 wherein W is
branch-chained alkyl, F, NO,, Br, I, CF,, N,, or OH.

9. A compound in accordance with Claim 8 wherein (W),

0 X N Y W AW

10 represents two branch-chained alkyl groups.
1 10. A compound in accordance with Claim 8 wherein (W),

12 represents one or two fluoro or one or two NO, groups.

13 11. (AMENDED) A compound of the formula

14 |

15 '

16 Ao . (W)f |

7 \/\\/ |

18 - l '\l———-{C-Z)- H—/- __ AB
e l

20

21

2 _

23 wherein X is CH or N;

24 - R, is independently H or alkyl of 1 to 6 carbons;

25 m is an integer having the value of 0 - 5;

This Sheet Has Been Replaced
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39 1 as it cooled to roomtenperature. The upper |layer 2 was separated
and ethyl acetate was added. This 3 organic |layer was tt H Vi8S HWG tBEEN
brine, water and 4 dried over MgS err]. The desired prg}g E:st a5 ,pHpi fied
5 by colum chromatography (ethyl acetate/hexane 1/9) 6ito gi" AAR!—t-e-——’ i ,
solid. [err]HNW 6 7.09 (s, 2H), 4.67 7 (d, J = 4.4 Hz, 2H), 2.3 (b,
1H), 1.36 (s,},",JL.)BJ:,l)lg06 8 2,6-Di-t-butylisonicotinic acid (Conpetrosbeaps2o9
Jone' s reagent was aéded dropwi se to a solution 10 of o .

4- hydr oxymet hyl -2, 6-di -t - butyl pyri di ne (Conpound 11 B, .302.ny,..1.37 nol)
in 5 mM of acetone until the 12 solutg;on changed color from | ilghlt

el | ow
to orange 13 (55 drops of Jone's reagent were cons:ﬂ!m mlm l!ﬁﬁll4
Wi%8nd a

mnutes 2 m of isopropanol were added ;o the 15 re
green precipitate of Cr[err] 16 salt was fornmed. The precipitate was
renmoved by 17 filtration and the solution was diluted with ethyl 18
acetate, then washed with brine, water and dried 19 over MySO4. After
filtration, the solvent was 20 renoved to give the desired product as a
white solid (227 mg).. . [errJ]HNVR 6 7..71 H, 1.34 (s, 18H). 22
2-Bronp- 4, 6-di -t - but ?{%ﬁ@nﬁuem&&g’ﬂm% o - 3"I'o_ a sol ution of

2, 4-di - t - but yd phenol rG&adrihfdrer Mvinelthd valud 00l ) in 2 nl of HOAc was
added Br2 (0.5 25 m, 9.7 n%). Thg)treacttllon mxture was stirred at 26
room t enperatlure for Z18 QourS;.  Sol vent was renopved 27 under reduced

AR BRI AN e W W e T G
| 5 Cl, I, C,ealkyl, fluoro substituted C, alkyl, NO,, N;, OH, OCH,OCH,, .
6 _OC, qalkyl, tetrazol, CN, SO,C, s-alkyl, SO,C, ¢-alkyl, SO,C, fluoro
7 substituted alkyl, SO-C, ¢ alkyl, CO-C, salkyl, COOR,, phenyl, phenyl
8 itself substituted with a W group other than with phenyl or substituted
9 phenyl with the provisos that when r is 0, or when Y is phenyl and -
10 (W), represent OH then p is not 0 and at least one W in the ring
.11 having the X grdup is not selected from the group consisting of
12 -C,alkyl, OH and OC, alkyl; |
13 A is (CH,), where gq is 0-5, lower branched chain alkyt h_a_virig
14 3-6 carbons, cycloalkyl having 3-6 carbons, alkenyl having 2.6 carbons
15 and1 'or 2 double bonds, alkynyl héving 2-6 carbons and 1 or 2-triple |
16 bonds, and _ |
17 B is COOH or a pharmaceutically acceptable salt thereof,
18 COOR,, CONR,R,,, -CH,OH, CH,OR,,, CH,OCOR,,, CHO, =
19 CH(ORy), CHOR0, -COR,, CR,(OR,,),, CR,OR;0, where R, is an
20 alkyl, cycloalkyl or alkenyl group containing 1 to 5 carbons, Ry is an
21 alkyl group of 1 to 10 carbons or trimethylsilylalkyl where the alkyl
22 group has 1 to 10 carbons, or a cycloalkyl group of 5 to 10 carbons, or.
23 Ryis phényl or lower alkylphenyl, R, and R,;, independently are
24 hydrogen, an alkyl group of 1 to 10 carbons, or a cycloalkyl group of
25 5-10 carbons, or phenyl or lower alkylphenyl, R,, is lower alkyl, phenyl

This Sheet Has Been Replaced
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6 7.33 (d, J = 2.3 Hz, 7724 °(d, J 31 = 2.3 Hz, 1H) msstE(Ei,"H;K&*BEEM.zg
m 33 Qepomcrnd E) {34

(s, 9H). 32 O Met hoxynet umm ‘“MH i -t-but yl phend

To a solution of 2- brormﬂm enol 35 (Conpeund—bB—2-54g;—8788
mol ) and catal ytic amount 36 Of E?u[err]NI in 20 mM of dry CH[err]CI[err]
at Oferr]C 1

dii sopropyl\£€7§9lqg§r¥)1 ge (9.51 mM, 53 mol ), followed 2 by m%&sﬁg?sﬁf/
chlori-de (2.02 m, 26.6 mml). The 3 reaction mxture was heated to .
45[err]C for 12 hours. 4 The reacti omd8ri xture was then washed with 10%
citric 5 acid, then NaHCJ err] (sat.), brine, and dried over -6 MgSOerr].
After filtration and renoval of the solvent 7 under reduced pressure, 'the
residue was purified by 8 columm chromatography (pure hexane) to yield the
9 title compound (2.79 g) as a colorless oil. [err]HNWR [err] 10 7.40
(d, J = 2.44 Hz, 1H), 7.30 (d, J = 2.4 Hz, 1H), .

Pt

or lower alkylphenyl, R,, is lower alkyl and R,; is divalent alkyl radical

(28]

of 2-5 carbons. _ o
12. A compound in accordance with Claim 11 wherein X is
13. ' A compound in accordance with Claim 12 wherein Z is O.
14. A compound in accordance with Claim 13 wherein A is
(CH,)q and B is COOH or a pharmaceutically acceptabie salt thereof,
COOR,; or CONRR,,.
10 15. A compound in accordance with Claim 14 wherein W),

O 00 v W oA W

11 represents two branch-chained alkyl groups and (W), rcpre.sents one or
12 “two fluoro or one or two NO, groups.
13 -16. A compound in accordance with Claim 15 wherein the
14 pheny! ring is 1,4-substituted by the (C=Z)NH- and -A-B- groups.
15 17. (AMENDED)} A compound of the formula
16 . W,
7 A _ GOy
18
19
20
21
22
23
24 _
25 wherein X is CH or N; This Sheet Has Been R

LT
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11522(5 2H) 370(s 3H), 1.43 (s, 9H), 1.29 (s,
- O Met hoxynet hyl -3' , 5' -di - t---but-yl- sallcyllc—-aeld 14 (Co OIHESREEIJ}!@QSBE%U [o

a solution of - O net hoxynet h 6 di -t-butyl phenongﬂ%moun
2.79 g, 8.5 mml). in 17 30 1“'& !ﬂﬂﬂfﬂl‘

78[err]Cu
m 18 of t-BuLi (1.7 Min h

| 1

This 19 mixture was stirred
at -78C for 1y@ioeeehen Cd-err] 20 (g) was bubbled into thecsobkedisszy at
-78C for 1 21 hour. After removal of the CJerr] stream the reaction 22
m xture was stirred for an additional hour at -78[err]C. 23 Then 10% of HC
was added and the mixture was 24 alloweB®to warmto room tenperature and
extracted 25 with ethyl acetate. The organic |ayer was washed 26 with brine
and dried over Na[err]SOerr]. After 27 concentration, the residue was
purified by columm 28 chromat ography (ethyl acetate/ hexane 1/1) to yield 29
the title conmpound as a white solid (492 ng). [err]HNVR 30 6 7.75 (d, J =
2.81 Hz, 1H), 7.60 (d, J = 2.8 Hz, 31 1H), 5.07 (s, 2H), 3.62 (s, 3H, -
1.33 (s, 9H), 1.26 32 (s, 9H). Ethyl 4-Am no-2-fluorobenzoate (Conpound G)
33 To a qfn xt ur e wf f -4-nitrotoluene (1.0 g, 34 6.4 mmol,
Adrich) and Naferr] Ot Sy A&J?}?’] (2.74 g, 8.4 mol) in 35 13.7 m of HOAC
was added slomy 6. 81W;ﬂsHt FHeNQ,50 err]. 36 This mxture was slowy.
heated to 90£err]CWr 1Hh ur to _

5 1S

or NO,; | .
4 R’; is H, CH, or C,H,, with the proviso that when X is CH then
'5 W, W, and W, all are not H and at least one of W, and W, is selected
6 from the groups consxstmg of F and NO.,. — _ '
7 18. A compound in accordancc with Claim 17 wherein X is N
8 19. A compound in accordance with Claim 18 wherein W, is
‘9 F and W, is H.
10 20. A compound in accordance with Claim 19 which is:
) 1t ethy1 2-fluoro-4-[(2°6’-di-t-butylpyrid-4’- yl)carbamoyl)benzoate,
12 -or | -
13 - 2-fluoro-4-[(2’,6'-di-t-butylpyrid-4'- yl)carbamoyl]benzoic acid.
14 - 21. A compound in accordance with Claim 18 wherein W, is
.15 Fand W, is F. | |
16 22. A compound in accordance With Claim 21 which is:
17 methyl 2,6-difluoro-4-[(2’,6’-di-t- butylpynd- '
18 4’yl)carbamoyljbenzoate, or | :
19 2,6-difluoro-4-[(2’,6’-di-t-butylpyrid- 4’yl)carbamoyl]benzoic acid. -
20 23. A compound in accordance with Claim 18 wherein W, is
21 NO,. |
22 24. A compound in accordance with Claim 23 which is:
23 methyl 2-nitro-4-[(2’,6’-di-g-butylpyrid-tt’- yl)carbamoyl]benzoate,
24 or
25 2-nitro-4-{(2’,6’-di-t-butylpyrid-4'- yl)carbamoyl]benzoxc acui
This Sheet Has Been Rep
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"41 1 give a greenish heterogeneous solution. The mi xt |
to roomtenperature and diluted with 3 et hyl acetate. Thg JTE\S S’f’éﬁ]ﬁxgtﬁéﬂ

solution was adjusted 4to 4 with anl'JﬁOUS NaOH. The m ture

extracted 5 with nore et hm ‘mm"m‘u) Emorrbi ned organic 6 Iayers wer e
washed with NaHCO err] (sa l nd 7 dried over Na[err]SOerr].

After filtr e solutfon® & wds Concentrated to dr yngss: § hen
was -di ssol V‘égbg%on: 6 mM of SOCl[err], and heated at 80 [errf‘%@?or 1 hour.
10 The excess of SOClI[err] was renoved under reduced 11 pressure and the
resi due was dissolved in 5 m of 12 C%‘;{jerr]d[err], 2 mM of EtOH and 2 m -
of pyridine. The 13 m xture was stirr at roomtenperature for 2 hours
14 and concentrated to dryness. Ethyl 15 2-fluoro-4-nitrobenzoate was
obtained as a white 16 solid after colum chronmat ography of the residue
17 with ethyl acetate/hexane (1/9) This solid was 18 then dissolved in
10 M of ethyl acetate, and Pd/C 19 (50 ng) was added. Hydrogenation
converted ethyl 20 2- quoro 4-nitrobenzoate into the title conpound. 21
[err]H NWR [err] 7 = 8.4 iz 6.41

Jerr] = 2.2 W Z és“t’ﬂﬂ“%‘{*é?@fw%ﬁ%,“"?f ﬁ#‘]" 18 Q"‘%"mﬁée’i&%"m
4.33 (q, J 37 1.37 24 (t, J =7.1 Hz, 3H). 25
Met hyl 4- Ami noa%dgW %F%(l)lrlgybengoate (Corrpound ) 26 A sol ution of
trifluoroberdzoi c acR€. ( 1A0comgpousd if a8Sordante vAtmOlmt@ZSrwlﬁcB ist * of

: h
Sod ferr] o eat edthyl 4-[(2’,6'-di-t- butvlpynd-4’ vl)carbamovl]benzoate or

5 4-{(2’,6’-di-t-butylpyrid-4’- yl)carbamoyl]benzoic acid. |
6 27. A c'ompound in accordance with Claim 17 whercin X is- ~
7 CH. | | |
8 28. A compound in accordance with Claim 27 wherein W2 1s.-
9 FandW,is H. '
10 29. A compound in accordance with Claim 28 which is:
11 ethyl 2-fluoro-4-[(3’,5’-di-t-butylphen-yl)carbamoyl}benzoate, or
2 - 2-fluoro-4-[(3’,5'-di-t-butyl)phenyl-carbamoyl]benzoic acid.
13 30. A compound in accordance with Claim 27 wherein Wz is-

14 Fand W, isF.

15 31. A compound in accordance with Claim 30 which is::

16 * methyl 2,6-difluoro-4-[(3",5"-di-t-butyl-

17 phcnyl)carbamoyl]benzoate or
18 2,6- d1ﬂuoro-4—[(3’ 5°-di-t-butyl-phenyl)carbamoyl]benzoic amd

19 32. A compound in accordance with Claim 27 wherein W, is
- 20 OH.

21 33. A compound in accordance with Claim 32 which is:

22 ethyl 2-fluoro-4-[(2’-hydroxy-3’,5"-di-t-butyl-

23 phenyl)carbamoyl]bcnzoaté, or

24 2—1fuoro-4—[(2’—hydroxy-3’,5’-di-;—butyl)phcnylcarbamoyl]benzoic

25 acid. '
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28 under reflux for 2 hours. The reactl m xture was 2 n
‘tenperature, and excess M“mmm ﬁj\m% renoved undejy Wgﬁﬂ%ﬂ HAQ’%
pressure. The residue vvax ‘ 1 m of pyridipe anBEBLACER ~ of
32 nethanol. After sti rrl*ngcat roomterrperature for 30 33 mn, solvent

was renoved apdobides €si due was 34 purified by colum chr omtmgmmlgz@
(ethyl 35 acetate/hexane 1/10) to gl vgy et hyI 36 trifluorobenzoate as a
colorless oil. This oil was 42

1 then dissolved in 1 m of 2 NaN3 (100 ng, 1.54
mmol) in 0.5 nl of water \A/as%%%geﬁ&’fﬁgﬁreaﬂlon m xture was refl uxed
for two 4 days. Sal tThaénmauenabﬁcﬂdhtRaponrmaﬂddtdmeMﬂch épdf%7,ng

sol ution was conce t rat T was :then di ssol.v o0 1 m
of nmethanol., foll 5‘538@389’3’5?25}“ gétgﬁgﬁng Sepd ﬁfﬁ/é“%l%ﬁ)&qﬁﬁe 8
reaction mixture wmmwmmummw:wmma was removed and.

the solution was 10 cqncentyat.ed an oil. After colum chronmat ograph
&l fal & 7 were amended so as to avoid the sub}%ct Py

matter of the cited references.

b

This Sheet Has Bee
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11 (ethyl acetate/hexane 1/3), the title conpound was 12 obtai ned as
tol orl ess crystals 13 [err]HNWRR 6 6.17 (d, J = 10.44 Hz, 2H), 4.2 (b,

'2H) 14 3.87 (s, .15 Met hyl 2- Nitro-4- am nobenzoat e (Conpound K) 16
2-Nitro-4- amn ben20|c aci d ng, 1.43 mmol) 17 was dissolved in 1 m of
SOCI [err]. ﬂjﬂ ll, J!@Mﬂﬁt refluxed for 1 hour. Excess SOO [err] was
r enoved under ure and 5 mM of CHerr]dJ[err], 1 mM of MOCH

and 20 TEA (0.24 m 1.7 nmol ) were added to the residue. 21 The reaction
m xture was stirred at roomtenperature 22 for 2 hours. Excess MeCH and
TEA were renoved and 23 the residue was purified by colum chronat ography
24 with ethyl acetate/hexane (1/3) to yield the title 25 conpound as a
yellow solid (316 ng). [err]H NI\/R6 7.69 26 (d J =85 Hz, 1H) 6.85 (d,
J= 2.2 Hz, 1H), 6.67 27 (dd, J = 8.3; 2.1 Hz, 4.31 (b, 2H), 3.94 (s,
28 3H). 29 Ethyl 2f|uoro4! di -t-but r|d4- 30
yI ) car banoyl ] benzoat e (Conp M)REELACEM%A obHERh of

6-di -t-butylisonicotinic acid 32 (Cogpound C, 47.3 ng, 0.20 nmol) in 2 m
of SOCI[err] was 33 heated under reflux for 2 hours. Excess SOCl[err] was
34 renoved i AT dSHEHAINEDIS: due was dissolved in 2 35 nl of dry

CH a d | b te 36 (Co d G 40.2 ng,
[err] 5err] f/f'im&néﬂ) uozggocompouxrll engoate 36 (Conpound G, g

0.22 nmol ¥ and p

2

3 Ry

4 ~{

s N e

I T
6
x’\
5
Wip

8

9
10 wherein X is CH or N;
11 R, is independently H or alkyl of 1 to 6 carbons;
12 m 3§ an integer having the value of 0 - 5;

13 p is an integer having the value of 0 - 2
14 r is an integer having the value 0 - 2;

15 L is -(C=Z)-NH- or -NH-(C=2Z)- where Z is O or §;
16 Y is a phenyl or naphthyl group, or heteroaryl selected from a

17 group consisting of pyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

18 pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl,

19 naphthyl an" heteroaryl groups being optionally substituted with one
20 or mwo R, groups;

21 W is a substituent selected from the group consisting of F, Br,
22 C, 1, G qalkyl, fluoro substituted C, 4 alkyl, NO,, N,, OH, OCH,0CH,,
23 OC,.alkyl, tetrazol, CN, SO,C, -alkyl, SO,C. salky], SO,C,.cfluoro
24 substituted alkyl, SO-C,, alkyl, CO-C, alkyl, COOR,, phenyl, phenyl
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43 1 (0.0835 m, 0.69 nmmol) were added. The reaction 2 m xture was
stirred at roomtenperature for 12 3 hours. Solvent was renoved and the
residue was 4 purified by colum chromatography (ethyl 5 acetate/hexane
1/9) to yield the title-conpound 6 (71 2 rrg) as white crystals. [err]H
NVR 6 8.56 (b, 1H), "7 791(t ] 36 Hz, 1H), 7.53 (dd, J = 12.82, 2.0
8 Hz, 1H), 7.39 (dd, ’ﬂlyg 4.33 (g, J 9 =7.1 Hz, 2H),
137(tJ:71Hz3 ’ ’ﬁ 18H) 11 Ethyl 4-[ (2
,6'-di-t-butyl pyrid-4' yI)carbam)ys - 12 benzoat e (Conpound 3) 13

USI ng the sane procedure as for the synthesis of 14 ethyl
2-fluoro-4-[(2'6"'-di-t-butylpyrid-4'- 15 yl)carbanoyl ] benzoate (Conpound 1)
but using 16 2,6-di-t-butylisonicotinic acid (Conpound C, 101 ng, 17 0.43
mmol ) and et hyl 4-am nobenzoate (78 ng, 0.47 18 mmol ), the title conpound
was obtained as a white 19 ol i . I MR 6 8.43 (b, 1H),,
8.02 (d, J =20 8.7 Hz, 2%051-&1&5‘&%5&&“@#% , 7.48 (s, 2H), 21
4.33 (q, J =7.1 Hz, 2H), 1.38 (t, J=5B1 Hz, 3H), 22 1.35 (s, 18H). 23

Et hyl 2-Fluoro-4-[(3,5" -di-t-butyl phen- 24 yl)carbanpyl ] benzoate (Conpound
5) 25 1 udtsel § tisuted with e ¥V igsouR atier than wilh phany Qﬁsxzt@ntmy

2- T uoro- 4; | (p%enyl St R brARYSS fhiat whé! o4t DCBE SR Y ROPFGRN GlgCormpound 1)

but u5|ng
(W), represent OH then p is not 0 and at least one W in the 1ing

having the X group is not selected from the group consisting of
C, qalkyl, OH and OC, ;qalkyl;

A is (CH,), where g is 0-5, lower branched chain alkyl having
3-6 carbons, cycloalkyl having 3-6 carbons, alkeny! having 2-6 carbons -
and 1 or 2 double bonds, alkynyl having 2-6 carbons and 1 or 2 triple

W 0o ~J o U

bonds, and

10 B is COOH or a pharmaceutically acceptable salt thereof,

11 COOR,;, CONRyR,, -CH,OH, CH,0R,,, CH,OCOR,,, CHO,

12 CH(ORp), CHOR,O, -COR,, CR,(ORy,),, CR,OR,,0, where R, is an
13 alkyl, cycioalkyl or alkenyl group containing 1 to 5 carbons, Ry is an
14 alkyl group of 1 to 10 carbons or trimethylsilylalkyl where the alkyl

15 group has 1 to 10 carbons, or a cycloalkyl group of 5 to 10 carbons, or
16 R, is phenyl or lower alkylphenyl, R, and R, independently are

17 hydrogen, an alkyl group of 1 to 10 carbons, or a cycloalky! group of
18 5-10 carbons, or phenyl or lower alkylphenyl, R,, is lower alkyl, phenyl
19 or lower alkylphenyl, R,, is lower alkyl, and R,y is divalent alkyl radical
20 of 2-5 carbons.

21 L2 A compound in accordance with Claim 1 wherein L is

22 -(C=Z)-NH-.

23 3. A compound in accordance with Claim 1 wherein L is

24 -NH-(C=2Z)-.

25 4. A compound in accordance with Claim 1 wherein X is
AMENDED SHEET
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28 3,5-di-t-butyl benzoic acid (60 ng, 0.26 mvl, 29 avail able by
literature procedure, see Kagechika et 30 al. J. Med Chem 1988 31, 2182 -
2192) and ethyl 31 2-fluoro-4-am nobenzoate (Conpound G 51.5 ng, 0.28 32
mol ), the title conmpound was obtained as a white 33 solid (66 ng). [err]H
NNR6821(b 3483Hz 1H), 7.79 (dd, J = 12.8, 2.0
He, 7.67 3%\‘“&‘“@ |!ﬂ 7.65 (t, J = 1.7 Hz, 1H), 7.35 36
(dd, J =87, 2 = 7.2 Hz, 2H),

44 1 139(t J-72Hz 3H) 136(s, 18H). 2 Et hyl

2- Fl uoro-4-[(2' - nmet hoxynet hyI -3 ,5 -di-t- 3 butyl phenyl) carbanoyl | benzoat e
(Conmpound N) 4 To a m xture of 5

O met hoxynet hyl -3' ,5' -di -t-butylsalicylic acid 6 (Conmpound F, 150 ng, O0.51
mmol ), 7 4-dinethylanm nopyridine (142 ng, 0.61 nmmol) and 8 ethyl

2-fl uoro-4-am nobenzoat e (Co ound 102 mmol) in 5 mM of dry
CHerr]C[err] was added &é] F% ﬁ?ﬂgﬁbﬁoﬁﬁgﬁ)-&ethylcarbodiimde

hydr ochl ori de
1 CH.

2

5. A compound in accordance with Claim 1 wherein X is N.

6. A compound in accordance with Claim 1 wherein Y is
selected from the group consisting of phenyl, pyridyl, 2-thiazolyl,
thienyl and furyl. 7. A compound in accordance with Claim 6

3
4
5
6 wherein Y is phenyl.
7 8. A compound in accordance with Claim 1 wherein W is
8 branch-chained alkyl, F, NO,, Br, 1, CFs, N,, or OH.
9 9. A compournd in accordance with Claim 8 wherein (W),
10 represents two branch-chained alkyl groups.
11 10. A compound in accordance with Claim 8 wherein (W),

12 represents ane or two fluoro or one or two NO, groups.

13 11. (AMENDED) A compound of the formula
14

15 "

16 WP (Rq)m l

X
20
21
22
23 whersin Xis CHor N;
24 R, is independently H or alkyl of 1 to 6 carbons;
25 m is an integer having the value of 0 - 5;
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11 (117 nmg, 0.61 mmol). The reaction m xture was 12 stirred at room
tenperature for 12 hours. Solvent 13 was evaporated in vacuo and the
resi due was 14 dissolved in ethyl acetate, then washed with brine, 15 water
and dried over MgS( err]. After filtration, 16 solvent was renoved and the
resi due was purified -by-17. colum chromat ography (et hyl acetate/hexane 1/3)
to 18 glve t he t|t|g,ﬁw ound (58 ng). [err]H NMR 6 8.97 (b, 19 1H), 7.94

t, J = 8.37 Hz, 20 1H), 7.61 (d, J = 13.0 Hz,
(1H), 7.56 (d, J = ﬂmnlm,£5(d J H%? Hz, (1H), 5.00 (s, 2H),

3.53 22 (s, 3H), 438( 2 751 , 1.47 (s, 9H), 23 1.39 (t, J =
7.2 Hz, 3H), 1.33 (s, 9H) 24 Et hyl 2- Fluoro4 [(2'-hydroxy-3'",5-di-t- 25
but yl phenyl ) car banoyl | benzoat e (Conpound 7) 26 To a solution of ethyl

27 2-fluoro-4-[(2'-nmethoxynethyl-3",5" -di-t-butyl phenyl 28

) car banoyl ] benzoat e ( Conpou 4 , 0 in 1 mM of THF were
added 10 drops of HOAc. The%%iﬁm%m%eat ed to reflux for 12
hours. 31 Sol vent was renoved and et hyd0 acetate was added. 32 The sol ution

was vvashed with NaCHJ err] (sat.), brine, 33 water and dried over
MyS err] .1 Sol venpwrmﬁs%aamgahw@é%qf& g2ve an oil. The oil was

e s it R
ZisOorS;
W is a substituent sclected from the group consisting of F, Br,
Cl, 1, C,ealkyl, fluoro substituted C, ¢ alkyl, NO,, N;, OH, OCH,0CH;,,
OC,.palkyl, tetrazol, CN, SO,C, salkyl, SO,C. salkyl, SQ,C, (fluoro
substituted alkyl, SO-C,; alkyl, CO-C, calkyl, COOR,, phenyl, phenyl -
itself stubstituted with a W group other than with phenyl or substituted

W 00 ~1 A

phenyl with the provisos that when 1 is 0, or when Y is phenyl and

10 (W), represent OH then p is not 0 and at least one W in the ring

11  having the X group is not selected from the group consisting of

12 C,galkyl, OH and OC, ,,alkyl; |

13 A is (CH,), where q is 0-5, lower branched chain alky! having

14 3-6 carbons, cycloalkyl having 3-6 carbons, alkenyl having 2-6 carbons
15 and 1 or 2 double bonds, alkynyl having 2-6 carbons and 1 or 2 triple
16 bonds, and

17 B is COOH or a pharmaceutically acceptable salt thereof,

18 COOR,, CONR,R,,, -CH,0H, CH,OR,,, CH,OCOR,,, CHO,

19 CH(ORy), CHORyO, -COR,, CR/(ORy),, CR,OR,0, where R, is an
20 alkyl, cycloalkyl or alkenyl group containing 1 to 5 carbons, R, is an
21 alkyl group of 1 to 10 carbons or trimethylsilylalkyl where the alkyl

22 group has 1 to 10 carbons, or a cycloalkyl group of 5 to 10 carbens, or
23 R, is phenyl or lower alkylphenyl, R, and R, independently are

24 hydrogen, an alkyl group of 1 10 10 carbons, or a cycloalkyl group of
25 5-10 carbons, or phenyl or lower alkylphenyl, Ry, is lower alkyl, phenyl
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 45‘ 1 and washed several tinmes with hexane to afford the 2 title
conpound as a white solid(135rrg) [err]HNI\/R[err] 3 10.73 (s, 1H),

7.98 (d, J:256Hz 7.88 (b, 4 1H), 7.75 (t, J = 8.26 Hz, 1H), 7.60
(d, J =2.44 5 Hz; 732(dd J—123 20Hz,1H),7.02(d_d, 6 J =
8.6, 2.0 Hz, = 7.2 Hz, 1.39 7 (s, 9H), 1.37 (t, J =
e T

26D|fluoro4[(*2 pyrid-4'yl)carbanoy 9 I]benzoic Acid
(Conpound 10) 10 To 2, 6-di-t- butylisonicotinic acid (Conmpound C, 11

20 mg, 0.085 mMml) was added 1 m of SCC [err]. The 12 m xture was heated
under reflux for 2 hours. After 13 cooling to roomtenperature, excess
SCC12 was renpoved 14 and the residue was dissolved in 2 m of

CH err]C[err]. To 15 this solution was added nethyl 16

2, 6-di f | uoro-4-am nobenzoat eCY APMPREFLACEMEND.SHFEETO0. 085 mml ) and
triethylamne (0.015 m, 0.:1 nmol). 18-_,The reaction m xture was kept at

roomtenperature 19 for 2 hours and thgﬁu concentrated to dryness. The 20

resi due wa i dalfé%/l C h ﬁfe@(' hexane
(1/10) to :3F/| e dh&eg me ﬁgllghg%‘égge%pmptl tq,\g clc£);2rr%gund aTh| ?a\?iia?l

saponi fi ed2 2pfas-Saragbons.t o t he general procedure (see below) to 24 gi ve
the title conpound asacolorless solid., [err]HNWVR 25 6 7.44 2H),
7.40 (d, J3= 11.8 W&, ZMCOMPIMRGE iD a6camsanee mith, @amflh‘aﬂsmn[

(3,5 -di -}- bef_lyl phenyl ) car banoyl ] be

5 13. A compound in accordance with Claim 12 wherein Z is O.

6

7 14. A compound in accordance with Claim 13 wherein A is

8 ( CHz)q;' and B is COOH or a pharmaceutically acceptable salt thereof,
9

COOR, or CONR,R,,.

10 15. A compound in accordance with Claim 14 wherein (W),
11 r1epresents two branch-chained alkyl groups and (W), represents one or
12 two fluoro or one or two NO, groups.

13 16. A compound in accordance with Claim 15 wherein the

14 phenyl ring is 1,4-substituted by the (C=Z)NH- and -A-B- groups.

15 17. (AMENDED) A compound of the formula
16 W,
17 CO,R,
18 W, 0
19 '
20 I N ﬁ wa
21 =
22
23
24
25 wherein X is CH or N;
- AMENDED SHEET
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28 nzoic Acid (Conpound 12) 29 Usi ng the sane procedure as for the
preparation 30 of .2, 6-difluoro-4-[(2',6"-di-t-butylpyrid- 31

~4'yl)car bam)yl]benzm c acid (Corrpound 10) but using 32

3,5-di-t-butyl be "gﬂm‘m 0.16 mml) and 33 net hyl

2, 6-difl uoro-4-arh moundl 29 34 ng, 0.16 mol ), the title
conpound was obt ai ne al 3% colorless crystal s. '"HNWR 6 7.92 (b, 1H) 7.60

(m 36 3H), 7.42 (d, J = 10.0 Hz, 1.38 (s, 18H).
46 1 2-Nitro-4-[(2',6'-di-t- _butyIpyrid-4'-y|)carbarmy|]be 2 nzoic Acid
(Conpound 14) 3 Usi ng the sane procedure as for the preparation 4

of 2,6-difluoro-4-[(2',6'-di-t-butylpyrid- 5 4'yl)carbanoyl]benzoic acid
(Conpound 10) but using 6 2,6-di-t-butylisonicotinic acid (40 ng, 0.17
mmol) 7 and nethyl 2-nitro-4-am nobenzoate (Conpound K, 33 8 ng, 0.17

mmol ), the title conmpound was obtained as a 9 light yellowoil. [err]H NWR
[err] (acet one- dierr]) 10-_25AIM REPLACEMENT SHEET
‘ 62
1 W, is H or OH,;
2 W, is H, F or NO,;
3 W, is H, F or NO;;
4 R"; is H, CH; or CH,, with the proviso that when X is CH then

n

W,, W, and W; all are not H and at least one of W, and W, is selected

¢ from the groups consisting of F and NO,.
7 18. A compound in accordance with Claim 17 wherein X is N.
8 19. A compound in accordance with Claim 18 wherein W, is
9 FandW,is H.
10 20. A compound in accordance with Claim 19 which is:
11 ethyl 2-fluoro-4-[(2’'6'-di-t-butylpyrid-4'- yl)carbamoyl])benzoate,
i2 or
13 2-fluoro-4-[(2’,6’-di-t-butylpyrid-4’- yl)carbamoyl]benzoic acid.
14 21. A compound in accordance with Claim 18 wherein W, is
15 Fand W,isF.
16 22. A compound in accordance with Claim 21 which is:
17 methyl 2,6-difluoro-4-[(2',6°-di-t-butylpyrid-
18 4’yl)carbamoyljbenzoate, or
18 2,6-difluoro-4-[(2’,6'-di-t-butyipyrid- 4’yl)carbamoylibenzoic acid.
20 /23. A compound in accordance with Claim 18 wherein W, is
21 NO,.
22 24. A compound in accordance with Claim 23 which is:
23 methyl 2—nitro-4-[(2’,6'—di-;-bur3;1pyrid-4’- yl)carbamoyl]benzoate,
24 ot _
25 2-nitro-4-[(2’,6’-di-t-butylpyrid-4'- yl)carbamoyljbenzoic acid.

: AMENDED SHEET
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10° 1H), 8.32 (s, 1H), 7.97 (d, J =8.1 Hz, 1H), 7.93 11 (b, 1H, 7.70
(s, 2H), 1.36 (-s; 18H)... .12 Ceneral procedure for the syntheses of benzoic
acid 13 derlv drol yzi ng the correspondi ng nethyl 14 or ethyl
esters Tm’lﬁwi ﬁﬁ”ﬂm ester (3.0 mml) in 20 M of 16 EtOH was
added 5 m of 1 The 17 reaction m xture was stirred at
roomtenperature for 18 overni dht and neutralized with 10% HCO to PH=5. The
19 al cohol was renpoved by evaporation and the aqueous 20 | ayer was
extracted with ethyl acetate (3xIOm). 21 The ethyl acetate |ayer was
further washed with 22 NaHCO err] (sat.), brine and dried over MgSO err].
After 23 concentration, the desired carboxylic acid was 24 obtai ned which

could be recrystallized in ethyl 25 acetate or acetonitrile. 26
2-Fluoro-4-[ (2',6'-di-t-butyl pyrid-4'-yl)carbanoyl]b 27 enzoic Aci d

Co d 2) 28 H = 8.36 Hz, 1H),
g.sgpggn (dé, J = 12Fgr2,r]2 %M@%%%%ﬁ 55 (dd 30 J = 8.|7_?

2.1 Hz, 1H), b1 3|9 (s, 18H). 31 4-[ 63
, 6 - Dl - 3 33
eri i i o] Bbot oo gepbbradn e w1 e R

8. 85 3 0 (s, 18 35
2- Fl uoro- - ?%ng aééa{'z‘&‘{m#?%heﬁw car |t;Dam)yI]benzm 36 ¢ acid (Compound 6)

3 26. A compound in accordance with Claim 25 which is:
4 ethyl 4-[(2’.6"-di-{-butylpyrid-4’- yl)carbamoyl]benzoate, or
5 4-[(2’,6-di-t-butylpyrid-4’- yl)carbamoyl]benzoic acid.
6 27. A compound in accordance with Claim 17 wherein X is
7 CH
8 28. A compound in accordance with Claim 27 wherein W, is
9 Fand W,is H.
10 29. A compound in accordance with Claim 28 which is:
1 ethyl 2-fluoro-4-[(3’,5-di-t-butylphen-yl)carbamoyllbenzoate, or
12 2-fluoro-4-[(3’,5°-di-t-butyl)phenyl-carbamoy!]benzoic acid.
13 30. A compound in accordance with Claim 27 wherein W, is
14 Fand Wis F.
15 31. A compound in accordance with Claim 30 which is:
16 methyl 2,6-difluoro-4-{(3’,5-di-t-butyl-
17 phenyl)carbamoyllbenzoate, or
18 2,6-difluoro-4-[(3’,5’-di-t-butyl-phenyl)carbamoy!]benzoic acid.
19 32. A compound in accordance with Claim 27 wherein W, is
20 OH.
21 -33. A compound in accordance with Claim 32 which is:
22 ethyl 2-fluoro-4-[(2-hydroxy-3’,5°-di-t-butyl-
23 phenyljcarbamoyl]benzoate, or
24 2-lfuoro-4-[(2’-hydroxy-3’,5’-di-t-butyl)phenylcarbamoyljbenzoic
25 acid. '
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47 1. errTH N [er rr]aOD) 7.92 (t, J 8.

(dd, J - 12 . gc?g "o g e, 4 2H) '%é'gg(%"tﬁm‘élg&“é
He, !Mﬂ!mﬂlﬁ W 2 2% 1h s (s 1 EPLACED

2- Fl uoro 4- oxy-8, 53 -di -t-butyl)phenyl carba 6 noyl ] benzoi c acid

( Conpound 8) 7 [er ]H NIVR [err] (acetone-d[err]) 12.3 (b, 1H), 10.07
(b, 8 1H); 7.98 (t; J = 8.48 Hz, 1H), 7.80 (m 2H), 7.58 9 (d, J = 2.3
Hz, 1H), 7.56 (dd, J = 8.8, 2.CHAIMIREPLACEMENTSHERT 1.31 (s, 9H). 11

4
8 48

WHAT IS CLAIMED IS:

1 1. (AMENDED) A compound of the formula

2

3 (Ryn

4 ~{

5 ' \D"'L\&O—A—g

/[ r

6 x{\

7 fp

8

9 .
10 wherein X is CH or N;
11 R, is mdependently H or alkyl of 1 to 6 carbons;
12 m is an integer having the value of 0 - 5;
13 p is an integer having the value of 0 - 2;
14 r is an integer having the value 0 - 2;
15 L is -(C=Z)-NH- or -NH-(C=2Z)- where Zis O or S;
16 Y is a phenyl or naphthy] group, or heteroaryl selected from a

1';' group consisting of pyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

18 pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl,

19 naphthyl and heteroaryl groups being optionally substituted with one
20 or two R, groups;

21 W is a substituen: selected from the group consisting of ¥, Br,
22 Q, 1, Cealkyl, fluoro substituted C, , alkyl, NO,, N,, OH, OCH,OCH,,
23 OC,alkyl, tetrazol, CN, SO,C, calkyl, SO,C. calkyl, SO,C,¢fluoro
24 substituted alkyl, SO-C, ; alkyl, CO-C, alkyl, COOR,, phenyl, phenyl
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VHAT |'S CLAIMED IS, . (AMENDED) A conpo :REPEAQEMENL_SI;{EET

formula 2 3 4
N, 11

mis an |nteger
the value of O
Lis -(C=2)-NH+
napht hyl group,
pyridyl, thienyl,
t hi azol yl, oxaz
and heter.oaryl

R[err] gr oups;

' ' [err] 8 9 10 whé
ﬂﬂv'!ua’!"!'ﬂ‘;‘"é'iyﬁ'it 1 02 Gl e g

- 2; 14 ris an |nteger haV|ng t he vaI e 0 -2,

or -NH(C=2) - s a phenyl or
or heteroaryl “@ﬁé’@r‘@@?g‘é@%ﬁ& %.ﬁs = e Bati

I furyI pyrlda2|nyl pyrimgi nyl, 18 pyrazinyl,

oI , 1 mdazol and pyrrazol yl, said phenyl, 19 napht hyl
‘h@ IC{gAH{ﬁEB N8y substituted with one 20 or two

21 ubstituent sel ecte m the grou
consisting ol F, Br, 12:§Ag[k§&§)er rﬁanzgqpomdﬁ g§ué§ﬁ¥1@t eg d gr r]

al kyl, NJerg],
CN, SCIerr] er
substituted gl Kk
phenyl

4

N[err] OH, OCHerr]OCH err], 23 OCerr]alkyl, tetrazol,
r]aIkIy, SJerr]err]-al kyl, SCIerr]C[err]quoro 24
yl, SO derr] alkyl, CO(q%r]al kyl, COOR[err], phenyl,

1

~

\
5 ' >/L\WA—-—B
: <
» 7 Wp

8

9

10 wherein X is CH or N;

11 R, is independently H or alkyl of 1 to 6 carbons;

12 m is an integer having the value of J - 5;

13 p is an integer having the value 0f0- 2

14 r is an integer having the value 0 - 2;

15 L is -(C=Z)-NH- or -NH-(C=2Z)- where Zis QO or S;

16 Y is a phenyl or naphthyl group, or heteroaryl selected from a

s 1‘} group consisting of pyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,

18 pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said phenyl,
19 naphthyl and heteroaryl groups being optionally substituted with one
20 or two R, groups;
21 W is a substituen: selected from the group consisting of ¥, Br,
22 (1, Cgalkyl, fluoro substituted C, , alkyl, NO,, N,, OH, OCH,OCH,,
23 OC,alkyl, tetrazol, CN, SO,C, calkyl, SO.C. calkyl, SO,C,-fluoro
24 substituted alkyl, SO-C, alkyl, CO-C, qalkyl, COOR,, phenyl, phenyl
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49 1 itself substituted with a Wgroup other than with phenyl or
substituted 2 phenyl” with-the provisos that whem gd oy pr-pwhen Y is

phenyl and then p is not O ang at [east one Win the
ring 4 havi ﬁmm@flgﬁﬂﬂ Hj}{ot sel ected fromthe group consisting of 5
Cerr]al kyl, *OHean esra s (CHerr])[err] where q is
0-5, |l ower branched chain aIkyI haV|ng 7 3- 6 carbons, cycl oal kyl having 3-6
carbons, al kenyl having 2-6 carbons 8 and 1 or 2 doubl e bonds, al kynyl
having 2-6 carbons and 1 or 2 triple 9 bonds, and 10 Bis COOH or a
pharmaceutically acceptable salt thaseof, 11 COORerr], CONRerr]Rerr],
-CHerr]OH, CHerr]ORerr], CH[err]OCCR[err] CHO 12 CH(ORerr])[err],
CHOR[err]O -CORerr], CR[err! %!W%W F+ORlerr] O where Rlerr]
is an 13 al kyl, cycloalyl tarning 1 to 5 carbons,
Rlerr] is an 14 akyl group of 1 to 10 carbons or trinethylsilylalkyl V\/nere
the al kyl 15 group ha fsarbons, or a cycloal kyl group of 5 to 10
car bons, or wé)ﬁ: ?‘F’s"ﬁﬂéﬂ’y ‘or | ower al kyl phenyl, R err] and R err]
i ndependent | y are 1y @‘&W &8 1th€ forholal0 carbons, or a

& 1 carbons go{iﬁ o

cycl oal kyl group of r phenyl or |ower alkyl phenyl,
Rlerr] is | ewer al kyl, phenyl 19 or |ower alkylphenyl, Rerr] is |ower
al kyl, and err] is di val ent al kyl rad|cal 20 of 2-5 carbons. 21 2.
A compound i*h accordance with J ai m Mherein L is 22 -(C=2)- NH- .
4
5 CJ \WA-—-—B
6 27
7
8
9
10 wherein X is CH or N;
11 R, is independently H or alkyl of 1 to 6 carbons;
12 m is an integer having the value of 0 - 5;
13 p is an integer having the value of 0 - 2;
14 r is an integer having the value 0 - 2;
15 L is «(C=Z)-NH- or -NH-(C=Z)- where Z is O or 5;
16 Y is a phenyl or naphthyl group, or heteroaryl selected from a

17 group consisting of pyridyl, thieny), furyl, pyridazinyl, pycimidinyl,

18 pyrazinyl, thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said pheayl,

19 naphthyl and heteroaryl groups being optionally substituted with one
20 . or two R, groups;

21 W is a substituent selected from the group consisting of F, Br,
22 Q,1, C, alkyl, fluoro substtuted C, alkyl, NO,, N,, OH, OCH,0CH,,
23 OC, ,2lkyl, terrazol, CN, SO,C¢alkyl, SO,C, ¢alkyl, SO,C, Aluoro
24 substituted alkyl, SO-C,¢ alkyl, CO-C, salkyl, COOR,, phenyl, phenyl
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23 3. A conpound in accordance with Claiml1l wherein L is 24

-NH-(C=2)-. 25 4. A conpound in accordance \'Nith Cl. ai m-1 wher ei n X
Is - A conmpound
in accordance with Claim1 wherein Xis N 3““‘““ HM““u‘lj‘ﬂtrrpound i n
accordance with Caim1l wherein Y is 4 selec p consisting
of phenyl, pyridyl, 2-thiazolyl, 5 thienyl ahd ¥ . A conpound in
accordance with Claim6 6 wherein Y is phenyl. 7 8. - A conpound in
accordance with Caim1l wherein Wis 8 branch-chained alkyl, F, NJerr],

Br, I, CFlerr], Nerr], or OH 9 9. A compound in accordance with

Claim8 wherein (W[err], 10 repr esent s two branch-chai ned al kyl groups. 11
10. A conpound in accor danc r ,Q.V\)[err] 12 represents
one or two fluoro or one or m&‘%ﬁ#‘%ﬁ% 11. (AMENDED) A
conpound of the fornula 14 15

1 itself substituted with 2 W gronp other than with phenyl or substituted
2 phenyl with the provisos that when ris 0, or when Y is pheny! and

3 (W), represent OH then p is not 0 and at Jeast one W in the ring

4 having the X group is not selected from the group consisting of

5 C alkyl, OH and OC, salkyl;

6 A is (CH,), where q is 0-5, lower branched chain alkyl having

7 3-6 carbons, cycloalky! having 3-6 carbons, alkenyl having 2-6 carbons
8

9

and 1 or 2 double bonds, alkynyl having 2-6 carbons and 1 or 2 triple
bonds, and

10 B is COOH or a pharmacentically acceptable salt thereof,

11 COOR,, CONRR,, -CH,0H, CH,OR,;, CH,OCOR,,, CHO,

12 CH(OR),, CHOR,0O, -COR,, CR,(OR,,),, CR,OR;;O, where R, is an
13 alkyl, cycloalkyl or alkenyl group containing 1 to § carbons, R,is an
14  alkyl group of 1 10 10 carbons or trimethylsilylalkyl where the alkyl

1S pgroup has 1 to 10 carbons, or a cycloalkyl group of 5 1o 10 carbons, or
16 R is phenyl or lower alkylphenyl, Ry and R, independently are

17 hydrogen, an alkyl group of 1 to 10 carbons, or a cycloalkyl group of
18  5-10 carbons, or phenyl or lower alkylphenyl, R,, is lower alkyl, phenyl

19 or lower alkylphenyl, R,; is lower alkyl, and R, is divalent alkyl radical
20 of 2-5 carbons.

21 2. A compound in accordance with Claim 1 wherein L is
22 -(C=Z)NH-.
23 3. A compound in accordance with Claim 1 whercin L is
24 -NH-(C=Z)-.
23 4. A compound in accordance with Claim 1 wherein X is

ey
-~ ¥

REFLACEMENT SHEET




16 [err] 17 18 20 21 22 23 wherein Xis CHor N 24
Rlerr] is independently Hor alkyl of 1 to 6 carbons; 25 mis an
i nt eger having the value of 0 - 5;

51 1 p is an integer having the va

i nteger having the value 0 - 2; 3 z |s o or ,ﬂ!ﬁ”,’ﬂ,’ll{)jm’,ﬂlr
substituent selected fromthe group consisting of F

Cerr]al kyl, fluoro substituted Clerr]al kyl NJ err] N[err
G:H[err]GIH[err], 6 OCerr]alkyl, tetrazol, CN, SQerr]C[err]aIkyI
SHerr]derr]-alkyl, SQerr]Cerr]flsgoro 7 substituted al kyl, SOC[err]
alkyl, COCerr]alkyl, COOR err], phenyl, phenyl 8 itself substituted with
a Wgroup other than wi th phegylaref RERPDAIG SHEET

1 CH.

2 5. A compound in accordance with Claim 1 wherein X is N.
3 6. A compound in accordance with Claim 1 wherein ¥ i

4 selccted from the group consisting of phenyl, pyridyl, 2-thiazolyl,

5 thienyl and furyl. 7. A compound in accordance with Claim 6

6 wherein Y is phenyl.

7 8. A compound in accordance with Claim 1 wherein W is

8 branch-chained alkyl, F, NO,, Br, I, CF;, N,, or OH.

9 9. A compound in accordance with Claim B wherein (W),
10 represents wo branch-chained alkyl groups.

11 10. A comapound in accordance with Claim 8 wherein (W),
12 represents onc or two fluocro or one or two NO, groups.
13 11. (AMENDED) A compound of the formula
14
15
wWr
16 (Rq}m

17 \/\\ ——
. N )
. n }/\\—_J v

20

21

22

23 wherein X is CH or N;

24 R, is independently H or alkyl of 1 to 6 carbons;
28 m is an integer having the value of 0 - S;




9 phenyl with the provisos that when r is 0, or when Y is phenyl and 10
(Wlerr] represent. OH.then p is not 0 and at |east one Win the ring 11
haviing the X gr is not selected fromthe group consisting of 12
derr]al kyl, ma lmmnl IkyI 13 Ais (CHerr])[err] where qis
0-5, | ower havrng 14 3-6 carbons, cycloal kyl having 3-6
car bons, alkenyl havrng 52- 6 carbons 15 and 1 or 2 double bonds, al kynyl

having 2-6 carbons and 1 or 2 triple 16 bonds, and 17 Bis COOH or a
pharmaceutically acceptable salt thereof 18 COOR[err], CONR[err]Rerr],
-CH err]OH, CHerr]OR[err], CH err]@doR err] CHO 19 CI-l(CR[err])[err]

CHORerr]O -CORerr], CR[err (OR[ err lerr err]ORerr] O where R[err]
is an 20 al kyl, cycl oal kyl m%ﬁ; bhagcfmg 1 to 5 carbons,
Rlerr] is an 21 al kyl group of 1 to 10 carbons or trinethylsilylalkyl where

the alkyl 22 group has 1 to 10 carbons, or a cycloal kyl group of 5 to 10
carbons, or 123 R| erp[is A8 iptegay having|thamehue R@@pﬁényl Rlerr] and Rl err]

i ndependent |,y are 24. r .of 1 to 10 carbons, or a
cycl oal kyl &youp of ¥ Q%Qg%%gggpggﬁg%gﬁ%%e yI” or | ower alkyl phenyl, R[ err]
is lower allkyl, phegyss O orS;

1 or |ower al kyI phe- |, R[err] Is |ower alkyl, and R er, | ent aI Kyl
radi cal 4 ipa subsithsnt selected from @5 grounp Cons ‘SL!EE&; hd in

accordance wj t Iblfj[,atﬂaiﬂyl,‘"ﬁ%ﬂ Quéshited C, alkyl, NO,, N,, OH, OCH,0CH,,

6 OC,,alkyl, tetrazol, CN, SO,C, salkyl, SO,C, calkyl, SO,C, flucro
7 substituted alkyl, SO-C, ; alkyl, CO-C, (alkyl, COOR,, phenyl, phenyl
8 itself substituted with a W group other than with phenyl or substituted
9 phenyl with the provisos that when r is 0, or when Y is phenyl and

10 (W), represent OH then p is not 0 and at least ope W in the ring

11 having the X group is not selected from the group consisting of

12 C,alkyl, OF and OC_,qalkyl;

13 A is (CH,), where q is 0-5, lower branched chain alkyl having

14 3-6 carbons, cycloalkyl having 3-6 carbons, alkenyl having 2-6 carbons

15 and 1 or 2 double bonds, alkymyl having 2-6 carbons and 1 or 2 triple
16 bonds, and

17 B is COOH or a pharmaceutically acccptable salt thereof,

18 COOR,, CONB.R,;, -CH,0H, CH,0R,,, CH,OCOR,,, CHO,

19 CH(ORg), CHORy O, -COR,, CR,(ORy),, CR,OR,,0, where R, is an
20 alkyl, cycloalkyl or aikenyl group containing 1 to S carbons, R, is an
21 alkyl group of 1 to 10 carbons or trimethylsilylalkyl where the alkyl

22 group has 1 to 10 caxbons, or a cycloalkyl group of 5 to 10 carbons, or
23 R, is phenyl or lower alkylphenyl, R, and R,, independently ate

24 hydrogen, an alkyl group of 1 10 10 carbons, or a cycloalkyl group of
25  5-10 carbons, or phenyl or lower alkylphenyl, R,, is lower alkyl, phenyl
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4 CH. 5 13. A corrpound I n accordance with Caim12 wherein

Zis 0. 6 14. A conpound in accordance with
Cai'm 13 wherein Ais (CHerr])[err]; and Bis COOH or a

phar maceuti c ‘“enl\ﬁmﬁu It thereof 9 COOR[err] or

CONR[ err] R[eaH ““ﬁ A conpound in accordance with Caim
14 wherein (WEkert] * 11 represents two branch-chai ned al kyl groups
and (W[err] represents one or 12 two fluoro or one or two

NJ err] groups. 13 162 A corrpound i n accordance with Caim
15 wherein the 14 phenyl ring is 1,4-substituted by the (C=Z) NH
and - A-B- groups. 1LATM REHIA(MEE[STEBEorrpound of the fornula
16 17 [err] 18 19

20 23

wherein X i sl Carrcbmww alkylphenyl R, is lower alkyl, and R,, is divalent alkyl Tadical
2 of 2-5 carbons.

3 12. A compound in accordance with Claim 11 wherein X is.

4 'CH. |

5 13. A compound in accordance with Claim 12 wherein Z is O.
6
7 14. A compound in accordance with Claim 13 wherein A is
8 (CH,), and B is COOH or a pharmaceutically acceptable salt thereof,
9 COOR, or CONRR,,.

10 1S. A compound in accordance with Claim 14 wherein (W),

11 represents two branch-chained alkyl groups and (W), represents one or
12 two fluoro or one or two NO, groups.

13 16. A compound in accordance with Claim 15 wherein the
14 phenyl ring is 1,4-substituted by the (C=Z)NH- and -A-B- groups.
is 17. (AMENDED) A compound of the formuls

16 w,

17 coR,

18 w, o)

19

20 l N n W;

. A

23

24

25 wherein X is CH or N;
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53 T ﬁl’_l’_.].-‘.ts Hor OH 2 Werr] is H For NdJerr]; 3
Werr] is Herr] F or i;ﬂg Rlerr] is H CHerr] or

%gr\r/\][gre]”; M‘M\Mﬂ“{ﬂ that when X is CHthen 5 Werr], Werr],

| east one of Werr] and Werr] is selected

6 fromthe gro’Ups consi st | ng of F and N(Jerr]. 7 18. A conpound in
accordance with Claim1l7 wherein Xis N 8 19. A conpound in
accordance with Claim 18 wherein Werr] is 9 F and Werr] is H 10

20. A conpound in accordance with (;l}al m 19 which is; 11 et hyl
2-fluoro-4-[(2'6"-di-t-butyl pyrid-4'

yl ) car banoyl | benzoate, 12 or 13

2-fluoro-4-[(2',6"-di-t-butyl pyrid - lhenzoic acid. 14

21. A corrpound in accordanmﬁé&%#wsh Werr] is 15 F and

V\[err] is F. 16 22. A conpound in accordance with Caim 21 which is:
met hyl 2,6-djfluorg-4-[(2',6"-di-t-butylpyrid- 18

4 yI ) car banbyl | ben?&a’csé'I o5 O

dlfluor - 4- [(2 6; ﬁd Ntdlpyrld 4'yl ) carbanoyl ] benzoi ¢ acid 20
23 A corrpound in a’cco ance W4 h Caim18 wherein Werr] is 21 NJ err]

22 243 A coprxan Eheﬁb@z;dance with Caim23 which is:

25 TR tr o 4% 438 Fo', oF ol Vishitba rrovise fEat RERS K Sﬁ%@ﬁ@aifdf’r
S W,W,and W, all aye not H and at least one of W, and W, is selected
6 from the groups consisting of F and NO,.

7 18. A compound in accordance with Claim 17 wherein X is N,
8 19. A compound in accordance with Claim 18 wherein W, is
9 F and Wy is H.

10 20. A compound in accordance with Claim 19 which is;

11 ethyl 2-fluoro-4-{(2'6’-di-t-butylpyrid-4’- yl)carbamoyl)benzoate,

12 or

13 2-flucro-4-{(2’,6’-di-1-butylpyrid-4’- yl)earbamoyljbenzoic acid.

14 21. A compound in accordance with Claim 18 wherein W, is

15 FandW,is F.

16 22. A compound in accordance with Claim 21 which is:

17 methyl 2,6-difluoro-4-((2’,6’-di-t-butylpyrid-

18 #yl)carbamoyl]benzoate, or

19 2,6-difluoro-4-[(2',6’-di-t-butylpyrid- 4°yl)carbamoyljbenzoic acid.

20 23. A compound in accordance with Claim 18 wherein W, is

21 NO,.

22 24. A compound in accordance with Claim 23 which is:

23 methy! 2—niu'o-4—[(2’,6’—di-§-but};lpyrid—4'- yl)carbamoyl]benzoate,

24 or

25

2-nitro-4-[(2’,6’-di-t-butylpyrid-4'- yl)earbamoyl]benzoic acid.

T




54 1 A conpound in accordance with Caim 18 wherein Werr],

Werr] 2 and- V\[err] are all hydrogen. 3 26. A conmpound in accordance
W th Cla|m2 et hyl

4- [(2 6 - di - ﬁﬂg‘]ﬂi“‘m‘““ “‘)car banmoyl ] benzoate, or 5

4-1 ( 6'-di-t yltpymi ds4'*yl ) car banoyl | benzoi ¢ acid. 6 27. A
corrpound I n accordance with daim117 wherein Xis 7 CH 8 28. A
conpound in accordance with Caim27 wherein Werr] is 9 F and Werr] is
H 10 29. A conpound in accagdance with Claim28 which is: 11
ethyl 2-fluoro4-[(3',5 -di-t-butyl phen-yl)carbanoyl]benzoate, or 12

2-f|uoro-4-[(3',5'-di-t-butyWWWc acid. 13 30.
A conpound in accordance wt ern err] is 14 F and Werr] is

F. 15 A conpound in accordance with Claim 30 which is: 16
B Iaf oot ' epmcynd 8 §race R St R VRS S $PE 2
o 21 % T R Ceor dance wi th O aim a2 which 16
| 3 26 WK compound in accordance with Claim 25 which is:
4 ‘ethyl 4-[(2°,6'-di-t-butylpyrid-4’- yl)earbamoyl]benzoate, or
5 4-[(2’,6'-di-t-butylpyrid-4’- yl)carbamoyllbenzoic acid.
6 27. A compound in accordance with Claim 17 wherein X is
7 CKR
8 28. A compound in accordance with Claim 27 wherein W, is
9 Fand W;is H.
10 29. A compound in accordance with Claim 28 which is:
11 ethyl 2-fluoro-4-[(3',5'-di-t-butylphen-yl)carbamoyl]benzoate, or
12 2—ﬂuom-4~[(3’,5’-di—g-butyl)phcnyl—cubamoyl]benzoic: acid.
13 30. A componnd in accordance with Claim 27 wherein W, is
14 FandW,isF.
15 31. A compound in accordance with Claim 30 which is:
16 methyl 2,6-difluoro-4-[(3’,5°-di-t-butyl-
17 phenyl)carbamoyllbenzoate, or
18 2,6-diflucro-4-{(3’,5’-dj-t-butyl-phenyl)carbamoyl]benzoic acid.
19 32. A compound ia accordance with Claim 27 wherein W, is
20 OH.
21 33. A compound in accordance with Clamm 32 which is:
22

ethyl 2-fluoro-4-[(2’-hydroxy-3’,5’-di-z-butyl-
phenyl)carbamoyllbenzoate, or

24 2-fnoro-4-[(2’-hydroxy-3’,5 -di-t-butyl)phenylcarbamoylJbenzoic
25 acid.

&

——t-

et e v e e
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22

et hyl

“phenyl ) car banoyl] benzoat essort 24

2-1fuoro-4-[(2' -

hydr.oxy- 3'
PCT -

2-fluoro-4- [(2'-hydroxy 3,5 -
5-di -t but yl )phenyl car bam)yl ] ben20| Cc
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(57) Abstract

Compounds of formula (1), wherein X is
CH or N; Ry is mdependcmly H or alkyl of
1 to 6 carbons: m is an integer having the
value of 0-5; p is an integer having the value -
of 0-2; r is an inieger having the value 0-2;
L is -(C=Z)-NH- or -NH-(C=Z)- where Z is
O or 8. Y is a phenyl or naphthyl group, or
heteroaryl selected from a group consisting of
pyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl,
pyrazinyl, thiazolyl, oxazolyl, imidazolyl and
pyrrazolyl, said phenyl, naphthy! and heteroaryl
groups being opuonally substituted with one or

two Ry groups: A is (CHz)q where g is 0-5, lower branched chain alky] having 3-6 carbons. cycloalkyl having 3-6 carbons.

| (R.‘l)m.

A—B (1)

T

S L\XV,
x_’\ |
Wip

alkenyl having

2-6 carbons and 1 or 2 double bonds, atkynyl having 2-6 carbons and 1 or 2 triple bonds, and B is COOH or a pharmaceutically accepiable
salt thercof, COORg, CONRgR 19, -CH20H, CH20R |, CH:OCOR ;, CHO, CH(OR 2)2, CHOR 130, -COR4, CR-;(ORlz)z. CR40R 30, where
the remaining substituents are defined in the claims, have retinoid-like b:ologlcal activity. .




