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It is generally known and accepted in 23 the art that

The present invention relates to novel compounds
having retinoid-like biological activity. More
specifically, the present invention relates to
amides formed between aryl or heteroryl amines and
tetrahydronaphthalene, chroman, thiochroman and
1,2,3,4-tetrahydroquinoline carboxylic acids where
at least one of the aromatic or heteroaromatic
moieties of the amide bears an electron withdrawing

. substituent. The compounds are agonists of RAR

retinoid receptors.

2. Background Art

Compounds which have retinoid-like activity are
well known in the art, and are described in numerous
United States and other patents and in scientific
publications. It is generally known and accepted in
the art that retinoid-like activity is useful for
treating animals of the mammalian species, including
humans, for curing or alleviating the symptoms and
conditions of numerous diseases and conditions. In
other words, it is generally accepted in the art
that pharmaceutical compositions having a
retinoid-like compound or compounds as the active
ingredient are useful as regulators of cell
proliferation and differentiation, and particularly
as agents for treating skin-related diseases,
including, actinic keratoses, arsenic keratoses,
infiammatory and non~inflammatory acne, psoriasis,
ichthyoses and other keratinization and

and



27 other words, it is generally accepted in the art 28 that pharmaceuti cal
conpositions having a 29 retinoid-|like conpound or conpounds as the active
30 ingredient are useful as regulators of cell 31 proliferation and
differentiation, and particularly 32 as agents for treating skin rel ated
di seases, 33_including, actinic keratoses, arsenic keratoses,

i nf 1 ammat or y YhH8%%- i nf | amat ory acne, psoriasis, 35 icht h§7€§’H§96é!ﬁi¥°ot her
keratini zati on and WD 97/ 19052

PCT/ US96/ 18580 2 hyperproliferative

di sorders of the skin, eczemn, 2 atopicZdermatitis, Darriers disease,

| i chen planus, 3 prevention and reversal of glucocorticoid danmage 4
(steroid atrohypprpapkiﬁexntEVeadiBoxH@naﬂQﬁ the Skshi,n exgrema; gnent ati on

agent and to e ge to
t%e 7S ski h. aﬁ§§|n0| co&%@%ﬁ g%gﬁ so us $S?g l??“%y]redgggaon and
treat nent of preventi®mmand peeeasgér ofs glnepcovhicoiice danage

| t |
premal i gnap gagel-%l@a%h}m pypsapaoluogir@ati V&x}éiﬁﬁié%b&*ﬁci;naéil ~dder.

cancers of th r east ostate, c ut er us
esophagus, s st 8k&Bh antimp 1Q%F$§99h?n agentEAnY  te| 5588%n®nd nphat i c

system 14, nefapbasiedithdlVePt@etaSorNage aridphéeskarhmdlgertd e
paplllonas of the mucous, nepbranes andin the
skin. Retinoid compounds are also useful for the
¢ prevention and treatment of cancerous and
9 precancerous conditions, including, premalignant and
10 malignant hyperproliferative diseases such as
11 cancers of the breast, skin, prostate, cervix,
12 uterus, colon, bladder, esophagus, stomach, lung,
13 larynx, oral cavity, blood and lymphatic system,
14 metaplasias, dysplasias, neoplasias, leukoplakias
15 and papillomas of the mucous membranes and in the
18 treatment of Kaposi’s sarcoma. In addition,
17 retinoid compounds can be used as agents to treat
18 diseases of the eye, including, without limitation,
19 proliferative vitreoretinopathy (PVR), retinal
20 detachment, dry eye and other corneopathies, as well
21 as in the treatment and prevention of various
22 cardiovascular diseases, including, without
23 limitation, diseases associated with lipid
24 metabolism such as dyslipidemias, prevention of
25 post-angioplasty restenosis and as an agent to
s increase the level of circulating tissue plasminogen
27 activator (TPA). Other uses for retinoid compounds
28 include the prevention and treatment of conditions
20 and diseases associated with human papilloma virus
% (HPV), including warts and genital warts, various
st  inflammatory diseases such as pulmonary fibrosis,
32 ileitis, colitis and Krohn’'s disease,
33 neurodegenerative diseases such as Alzheimer’s



16 treatment of Kaposi's sarcoma. In addition, 17 retinoid conpounds can be
used as agents to treat 18 di seases of the eye, including, wthout
limtation, 19 proliferative vitreoretinopathy (PVR), retinal 20

det achnent, dry eye and other corneopathies, as well 21 as in the treatnent

and prevention of various 22 cardiovascul ar di seases, includi ] ut
23 limtation, ﬁ# E@ﬁ% associated with lipid 24 netabollsn1s @ﬂqﬁgAéﬁh

dyslipidem as, prevention of 25 post-angioplasty restenosis and as an agent
to 26 increase the level of circulating tissue plasmnogen 27 activator
(TPA). O her uses for retinoid conpounds 28 i ncl ude the prevention and
treatnment of conditions 29 and dlseaseaFaSSOC|at gbhunan papi || oma

virus 30 (HPV), §h8ea8engRAKLNIOR’ §efiBeR8RaR Be 3PP F &hmat ory
di seases SUChz asppHhFeaY fuddoien, 3Bcludding Sa.nsnofficieﬁﬁd Krohn's

g;}sigggz 3neU£ggsgg%§r atlvie gdégwgﬁeﬁosuch aséﬁ‘i@% BLSof WO
3 1 disease, Papbpeoeiss direhsdingdbsthokhe iimdwpeion2offi apidptiosis
modul a1 on of® 453 obp&% 't%c%@f%zﬂ%siﬁchﬁ%ﬁ%%%?.“%ﬁp%? 53 B6pt osi s
and i nhibition QfeitSEEtynn|a&uhaunp9powths i kwding aconbinka thisn
growth, incluginghgggBE@@jd¥¥h the present compounds and other

s agents such as Minoxidil®, diseases associated with

9 the immune system, including use of the present

10 compounds as immunosuppressants and

11 immunostimulants, modulation of organ transplant

12 rejection and facilitation of wound healing,

13 including modulation of chelosis. .

14 United States Patent Nos. 4,740,519 (Shroot et

s al.), 4,826,969 (Maignan et al.), 4,326,055

s (Loeliger et al.), 5,130,335 (Chandraratna et al.),

7 5,037,825 (Klaus et al.), 5,231,113 (Chandraratna et

19 al.), 5,324,840 (Chandraratna), 5,344,959

1 (Chandraratna), 5,130,335 (Chandraratna et al.),

20 Published European Patent Application Nos. 0 170 105

21 (Shudo), 0 176 034 A (Wuest et al.), O 350 846 A

22 {(Klaus et al.), 0 176 032 A (Frickel et al.), 0 176

23 033 A (Frickel et al.), 0 253 302 A (Klaus et al.),

24 0 303 915 A (Bryce et al.), UK Patent Application GB

25 2190378 A (Klaus et al.), German Patent Application

26 Nos. DE 3715355 Al (Klaus et al.), DE 3602473 Al

27 (Wuest et al., and the articles J. Amer. Acad. Derm.

» 15: 756 - 764 (1986) (Sporn et al.), Chem. Pharm.

20 Bull. 33: 404-407 (1985) (Shudo et al.), J. Med

30 Chem. 1988 31, 2182 -~ 2192 (Kagechika et al.),

3t Chemistry and Biology ©of Synthetic Retinoids CRC

32 Press Inc. 1990 p 334 - 335, 354 (Dawson et al.),

33 describe or relate to compounds which include a



7 therapies with the present conpounds and other a agents such as
M noxidil[err], diseases associated with 9 the immune system i ncl uding
use of the present 10 conpounds as i munosuppressants and 11
i mmunostinul ants, nodul ation of organ transplant 12 rejection and
facilitation of wound healing, 13 including nodulation of chelosis. 14
Uni ted StateVPIVEB#2 Nos. 4, 740,519 (Shroot et 15 al.), 4, 8SEUSEBISEYL; gnan
et al.), 4,326,055 16 (Loeliger et al.), 5,130,335 (Chandraratna et al.),
17 5,037,825 (Klaus et al.), 5,231,113 (Chandraratna et 18 al.), 5,324,840
(Chandraratna), 5,344,959 19 (Chandraratfia), 5,130,335 (Chandraratna et
al.), 20 Published European Patent Application Nos. 0,170, 105,621 (Shudo), O
176 034 A {WEetrahydronaphthylsmeoiety) andhave; rgtipnoid-hike30rs
(Frickel o abehatbd #idfogidat Utiimly #t Bhited) Kutedpdrestaus et
al.), 24 0 303 915 QE%PLXCE et al.), WK tenﬁsAggL cation GB 25 2190378 A
(Kl aus et al.No-Gés ?EnﬂﬁﬁééﬁﬂbéﬂLéEEQB 8¢ €$715955 Al (Kl aus et
26 15 756 - oo o e g e rhory Phart 20 DUl 5 404-407
: - . X ro et al.), em arm ul | . ; -
(1985) (Shfido1®t %ﬁ‘!‘)l,‘?J‘?{’wggago"a'@ﬂgﬁ'é%%"él, 2182 - 2192 (Kagechika et
al.), 31 Cheni stryvadted GtahesfPayenhetios Ret, 980 436 TRC53D 0,580 ) nc.

1090 p 334, 335, 35 { Daysgaectoal )o, G d55611 Be 19 g4 e Lo conpounds
PCT/ US96/ 18586 ,162,546, 5,234,926, 5,248,777, 5,264,578,

9 5,272,156, 5,278,318, 5,324,744, 5,346,895,

1 5,346,915, 5,348,972, 5,348,975, 5,380,877,

v 5,399,561, 5,407,937, (assigned to the same assignee

12 as the present application) and patents and

13 publications cited therein, describe or relate to

14 chroman, thiochroman and 1,2,3,4~tetrahydroquinoline

15 derivatives which have retinocid-like biological

16 activity. Still further, several co-pending

17 applications and recently issued patents which are

18 assigned to the assignee of the present application,
'19 are directed to further compounds having

20 retinoid-like activity.

21 It is now general knowledge in the art that two

22 main types of retinoid receptors exist in mammals

23 (and other organisms). The two main types or

24 families of receptors respectively designated the

2s RARs and RXRs. Within each type there are subtypes;

26 in the RAR family the subtypes are designated RAR,,

2z RAR, and RAR;, in RXR the subtypes are: RXR,, RXB, and

22 RXR,. It has also been established in the art that

20 the distribution of the two main retinoid receptor

30 types, and of the several sub-types is not uniform

s1 in the various tissues and organs of mammalian

2 organisms. Accordingly, among compounds having

33 agonist-like activity at retinoid receptors,



4 1 tetrahydronaphthyl noiety and have retinoid-like or 2 rel ated

bi ol ogical activity. United States Patent 3 No. 4,391,731 (Boller et al.)
descri bes 4 tetrahydronapht hal ene derivatives which are useful 5in liquid
crystal conpositions. 6 United States Patent Nos. 4,980, 369,

5,006, 550, 7 5Sw8bmds8, 5,045,551, 5,089,509, 5,134,159, 8 5,pkq4;59ésss0
5,234,926, 5,248,777, 5,264,578, 9 5,272,156, 5,278,318, 5,324, 744,

5, 346, 895, 10 5, 346, 915, 5, 348,972, 5,348,975, 5,380,877, 11 5,399, 561,
5,407,937, (assigned to the sane assignee 12.as the present application)
and patents and 13 publications cited thereih, describe or relate to 14
chr oman, thlochro i 15 .d IV 3 14 h
have retinoid-[iké %I g’l (o]o[] (éf Té %%gﬁi@'ﬁ%" #?’l:fﬁtrq hgrf %glevg#aa . y@ég
co- pendi ng 17 appbicfamdisiend am}eave;n smmefmi‘entgrmﬁedlecm:ernﬂy for
assigned to thg ag g t i to
further corrpouﬁds %v?’%gngjorér %ﬁ{?@&?l K’g&g{cﬁrf\a/éi tf)&niji? BFEEI@JE%Q%SV\/
general know edigeigncomsisiareda dﬂélzghmﬁrph%@mﬁc©logeﬂaﬂo@¢QR§2¢Kors

exist in mammuals 23 I g r

famlies of re%:ept or s("rﬁgg g&.gl véﬁ% ?“éﬁ%?gd ?ﬁg%?mc%ﬁéggﬁﬂ% h%%\ﬁnt%l n
each type there arétga@wﬁm%;k@6b4ﬂlp§ecnman#ﬁvytyh@nduspﬁ&&£x9¢ily
desi gnat ed RAR]erg} p%ﬁnd%“'%h?iétl é‘i‘d 'dils of KR bpemdry ¥pge are:

RXR[err], RXB[err] anhd RXR[ err] s al so been established 1n the art
that 29 the dlﬁtrFSEﬂﬂ&+4ﬁrQ¢ﬁP¥95 ﬁﬁbﬁﬁﬂ&ﬁﬂOld receptor 30 types, and of

the several sup-types is not unigwsihAR: bf Tk VENVTENWBIb&NSSUes and organs
of mammal i an 32 organi sns. "Accordi ngly, apong conpounds having 33

agoni st- i ke d%tivity BRerBEPREAF 1¥gAEIQN covers compounds of

11 Formula 1

12
13 R1\/R1 r‘_,(ﬁv)m
1% \\Qﬂ

:: (Rajov™VV* i /)mL—— —:—A-—B

. \
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19

20

21 Formula 1

22 wherein X is S, 0, NR’ where R’ is H or alkyl of
23 1 to 6 carbons, or

24 X is [C(R;);], where n is an integer between 0

25 and 2;

26 R, is independently B or alkyl of 1 to 6

27 carbons;

28 R, is hydrogen, or lower alkyl of 1 to 6

28 carbons;

30 R, is hydrogen, lower alkyl of 1 to 6 carbons or
31 F;

32 m is an integer having the value of 0 - 2;

33 o is an integer having the value of 0 - 4;
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5 1 specificity or selectivity for one of the main types 2 or famlies,
and even specificity or selectivity for 3 one or nore subtypes within a
fam |y of receptors, 4 is considered a desirable pharnmacol ogi cal property.

5 The present invention provides conpounds having 6 retinoid-|ike
bi ol ogi cal acY®eT1%52and specifically 7 conpounds which are ZGEAPS58 one
or nore RAR 8 retinoid receptor subtypes. 9 SUMVARY OF THE
| NVENTI ON 10 The present invention covers conpounds of 11 Fornula 1 12
13 [err] 14 15 17 18 19 26 21 Formula 1
22 wherein Xis S, O NR where R is Hor alkyl of 23 1 to 6 carbons,
or 1 p is an integer having the value of 0 - 2;

2 r is an integer having the value 0 - 2 with the

3 proviso that when Z is O the sum of p and r is at

4 least 1; _

5 ¥ is a phenyl or naphthyl group, or heterocaryl
s selected from a group comnsisting of pyridyl,

7 thienyl, furyl, pyridazinyl, pyrimidinyl, pyrazinyl,
s thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said
s. phenyl, naphthyl and heteroaryl groups being

10 optionally substituted with one or two R, groups;

" W is a substituent selected from the group

12 consisting of ¥, Br, Cl, I, C,,alkyl, fluoro

13 substituted C, . alkyl, NO,, ¥,, OH, OCH,OCH,,

1 0C, ,,alkyl, tetrazol, CN, SO,C, ,~alkyl , S0,C, ,-alkyl,
15 SO0,C, ~fluoro substituted alkyl, S0-C, , alkyl,

1 CO-C, ,alkyl, COOR;, phenyl, phenyl itself substituted
17 with a W group other than with phenyl or substituted
18 phenyl;

19 L is -(C=Z)-NH- or -NH-(C=Z)-
20 Z is O or S;
21 A is (CH,), where q is 0-5, lower branched chain

22 alkyl having 3-6 carbons, cycloalkyl having 3-6

23 carbons, alkenyl having 2-6 carbons and 1 or 2

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

25 triple bonds, and

26 B is COOH or a pharmaceutically acceptable salt
2z thereof, COOR,, CONR,R,,, -CH,0H, CH,OR,,, CH,OCOR,,,

2s CHO, CH(OR,,),, CHOR,;0, -COR,, CR,(OR,;),, CR,OR,,0,

29 where R, is an alkyl, cycloalkyl or alkenyl group

3¢ containing 1 to 5 carbons, R, is an alkyl group of 1
31 to 10 carbons or trimethylsilylalkyl where the alkyl
2 group has 1 to 10 carbons, or a cycloalkyl group of

3 S5 to 10 carbons, or R; is phenyl or lowerx



24 Xis [C(Rerr])[err] where nis an integef between.-0 25 and 2; 26

Rlerr] is independently Hor alkyl of 1 to 6 27 carbons; 28 R2 is
hydrogen, or |ower alkyl of 1 to 6 29 carbons; 30 Rlerr] is hydrogen,

| ower al kyl of 1 to 6 carbons or 31 F; 32 mis an intsggr haV|ng t he
value of 0 - 2; 0 is an integer having the value o

VO 67/ 20082 - WO k 0 BT USoe! 18588CTusssn8sso

6 1 pis an integer having the value of 0 - 2; 2 ris an

i nteger having the value 0 - 2 with the 3 proviso that when Z is 0 the sum
of pandr is at 4 least 1; 5 Y is a phenyl or naphthyl group, or

heteroaryl 6 selected froma group conS|st|ng of pyridyl, 7 thienyl, furyl,
pyridazi nyl , ' pyRtkydPRANY loy Beiand R3 indgpendentoly  are| hydrogenl yvi and

pyrrazolyl, sai gn9%alRyangrowsPss hy! andoh@myl EOHP\SI,-\)rEQ'dﬂ
optionally substituted with one or two R2 ro%P IS a substituent
sel ected froﬁ1tﬁ€°§Po@E:ﬁ?%ﬂw&?%??ﬁﬁroPrF Y¥]°rll°ﬁf€rr]alkyl fluoro

13 substi tutgd ﬂn h@ ﬁ&@[%rhw&erﬂ yPH phehlyar ok OGidhss |, 14
Oerr]alkyl 5 ' ei phe ¥ ue;_g] (f[ we. alk}ll, arsxg ernr ]1%[ edr.{va_.flexgl
¢ alkyl radical of 2-5 carbons.
7 In a second aspect, this invention relates to
8 the use of the coﬁpounds of Formula 1 for the
9 treatment of skin-related diseases, including,
10  without limitation, actinic keratoses, arsenic
11 keratoses, inflammatory and nbn—inflammatory acne,
12 psoriasis, ichthyoses and other keratinization and
13 hyperproliferative disorders of the skin, eczema,
14 atopic dermatitis, Darriers disease, lichen planus,
15 prevention and reversal of glucocorticoid damage
18  (steroid atrophy), as a topical anti-microbial, as
17 skin anti-pigmentation agents and to treat and
18 reverse the effects of age and photo damage to the
18 skin. The compounds are also useful for the
20 prevention and treatment of cancerous and
21 precancerous conditions, including, premalignant and
22 malignant hyperproliferative diseases such as
23 cancers of the breast, skin, prostate, cervix,
4 uterus, colon, bladder, esophagus, stomach, lung,
2s larynx, oral cavity, blood and lymphatic system,
26 metaplasias, dysplasias, neoplasias, leukoplakias
27 and papillomas of the mucous membranes and in the
28 treatment of Kaposi’s sarcoma. In addition, the
29 present compounds can be used as agents to treat
% diseases of the eye, including, without limitation,
31 proliferative vitreoretinopathy (PVR), retinal
22 detachment, dry eye and other corneopathies, as well
33 as in the treatment and prevention of various



15 SO err]err]-fluoro substituted alkyl, SO Cerr] alkyl, 16
CO(Cerr]al kyl, COOR err], phenyl, phenyl itself substituted 17 with a W
group other than with phenyl or substituted 18 phenyl; 19 - Lis
-(C=2)-NH or -NH(C=2)- 20 Zis Oor S, 21 Ais (CHerr])[err]
wher e s Q- r branched chain 22 al kyl having 3-6 carbons

cycl oaﬂkyl %@?7438#‘36 23 carbons, al kenyl having 2-6 car boﬁgT’é’ﬁ?f”fS%r 2 24
doubl e bonds, al kynyl having 2-6 carbons and 1 or 2 25 triple bonds, and 26
Bis COOH or a pharmaceutically acceptable salt 27 thereof, COOR err]
CONR[err]Rlerr], -CH20H, CH err]OR[err]8 CHerr]OCOR[err], 28 CHO

CH , CHOR[er]O err err err err]OR[err]0, 29 where
R (e?r?][ eir g ancarmoJmcg[r k‘}L]SQ#g;[BkeﬁlI{CO];?[WBO%MM| ng 1to5

carbons, R efilnitatd ‘Wi?]G&QEB Qfss%cijaﬂéa Wz.ﬁﬁr BRI P

trlnethyI5|IyIaIkyI mhere % group has 1 to 10 carbons, or a
cycl oal ky? gREESPSLism Bych 1884 S&ﬁ?lqﬁm¥ﬂ%rr?rﬁgeﬁﬁéﬂﬂ F | over

WO 971190952 post-an 1oplasty restenosls an&K3§L§ﬁ6&§%ﬁﬁ)to
7 1 alkylp enyl err% ngendentL are hydrogen, 2 an

al kyl grotip bP Tegs gr&u P s@?ﬂ%ﬂ%&rbons
or phenylsorabewudk adehen&theB[ gds f@rlmrcaknb)dundm&swl or | ower
5 alkylphenyly Rigddent 1 VEAtE6E incdthd &L phvantd i ana

8 treatment of conditions and diseases associated with

¢ human papilloma virus (HPV), including warts and

1t genital warts, various inflammatory diseases such as

11  pulmonary fibrosis, ileitis, colitis and Krohn‘s

12 disease, neurcdegenerative diseases such as

13 Alzheimer’'s disease, Parkinson’s disease and stroke,

14 improper pituitary function, including insufficient

13  production of growth hormone, modulation of _

16 apoptosis, including both the induction of apoptosis

17 and inhibition of T-Cell activated apoptosis,

18 restoration of hair growth, including combination

19 therapies with the present compounds and other

20 agents such as Minoxidil®, diseases associated with

21 the immune system, including use of the present

22 compounds as immunosuppressants and

23 immunostimulants, modulation of organ transplant

2a rejection and facilitation of wound healing,

25 including modulation of chelosis.

26 This invention also relates to a pharmaceutical

27z formulation comprising a compound of Formula 1 in

28 admixture with a pharmaceutically acceptable

22 excipient.

30 In another aspect, this invention relates to

3t processes for making a compound of Formula 1 which

%2 processes comprise reacting, in the presence of an

33 acid acceptor or water acceptor, a compound of



6 al kyl radical of 2-5 carbons. 7 In a second aspect, this invention
relates to 8 the use of the conpounds of Fornula 1 for the 9 treatnent of
skin-rel ated di seases, including, 10 without limtation, actinic

kerat oses, arsenic 11 keratoses, inflammatory and non-inflammatory acne,

12 psoriasis, iwbohweses and ot her keratinization and 13
hyperproliferative disorders of the skin, eczema, 14 atopic JEFHE?VF$§{

Darriers disease, |lichen planus, 15 prevention and reversal of
gl ucocorticoid danmage 16 (steroid atrophy), as a topical anti-mcrobial,
as 17 skin anti-pignentation agents and to treat and 18 reverse the

effects of age aFdrmiuliao ZlanRge 4 CCofBodRd SKENFOFRAIAOAPSINGS il P
useful for thg 2Q %%X%ptlo%zﬂuttreatnent of .cancerous _and 21 precancerous
condi tions, ifcl 98 ngrHEAT JiRR AncPBBORRE| §haRPTmtEr FRoMiese K.y e

di seases such sas 123 Ofanderlogsn t her botlet , gsbup, whieht 2efdeser the 24
uterus, colon, blagger p . St ch, Jun 25 1 arynx r cavity,

bl ood and | ynphat ic éygfgﬁg g%g#%ﬁa’% ?sgl%atsl?m y%gq%i'??%fsl,(’ EO$?§S%§F9

| eukopl aki as 27 thedrERsiininmswibele axe cdefinetr asesnacdnnection?s
treatnment of Kap@Siths redmud®®-1.!n addition, the 29 present conpounds can be
used as agents to treat 30 di seases of the eye, including, w.thout
limtation, 31 proliferative vitreoretinopathy (PVR), retinal 32
detachnment, dey eye and 8 her forneopathhes, as well 33 as in the treatnent

and preventiog of various }ﬁb 97/ 19052
PCT/ Us96/ 1858 N Ny A
1 {RaJov™V° /)mc'ox1 2 XN)r
12 X \
13 (W)P
14
15 Formula 2 Formula 3
16
17
18
19 R, Ry rrr(ﬂz)m
20
X
o (R | }WNHz XCO— g A8
23 X //<;
2% Wip
25 .
26
27 Formula 2a Formula 3a
28 Still further, the present invention relates to

23 such reactions performed on the compounds of Formula
% 1 which cause transformations of the B group while

31 the reaction product still remains within the scope
2 of Formula 1.

33 General EmbodimentsDefinitions



8 1 cardiovascul ar di seases, including, Wit hout 2 limtation, diseases

associated with lipid 3 netabolismsuch as dysli pi dem as,

prevention of 4

post - angi'opl asty restenosis and as an agent to 5 increase the |evel of
circulating tig;ﬁggglasninogen 6 activator (TPA). O her uses for the

conpounds ofW@

resent invention include the preventi onPSHYSHEBFWat nent

of conditions and di seases associated with 9 human papilloma virus (HPV)
including warts and 10 genital warts, various inflammtory di seases such as
11 pulnmonary fibrosis, ileitis, colitis Hhd Krohn's 12 di sease,

neur odegener ati ve di seases such as 13 Al zhei ner's di sease,

Par ki nson' s

di sease and strok&hditenpr aikyhirefezsy tiuand opovens| anyhqrdsallici ent
15 production o] r e ulat i 1 ptosi s, including both
the i nducfi o@%‘?ug%o%gsﬁ}g %ga]ﬁg%i%t tx?gﬁﬁ%% $lﬁﬁ1' activated apoptosi s,
18 restor ati drafdched-chain halkydl ancheyobothkyilon MThe heexwies with the
present caonpound d a t 5ﬂg¥g Xi G S

associ at ed w%%}‘%&§?hg%%e#usngg%yg§§m% I nc ugﬁﬁgln&g'e %ﬂéﬁ%ﬂbrgggﬁ%hﬂ
conpounds sas dhmimosdenyts and SHE 12RLkeANDS IFPRRA A VIRAUPEL OF of
organ tragspl e_zéi'i:"dfsegf %éaﬁuff%%ildﬁ ."J‘EI_'h_Qﬂm_?.fla‘ﬁﬂlf‘,d t¥wal t8gm 25

i ncl udi ng nodul ati on of chel osi s.

is 1nventiion also relates to a

phar maceuti c81kynydr FRERTSHELoAPA SANPES cRAFPSAd adkyny by

|and | n 28

adm xt ure g iy 2 PRACIRGH LA LRYhY19GVUPY | BaddngX Wntl Wi -méPe. I N

anot her aspect, this_invention relates to 31 procCesses for

maki ng a

conpound &f Primpte ?QMﬁ§ﬁ|32_processes conprise reacting, in the presence
of an 33 @ci d accqpiwérohlngilc mewtepthe, aboapdefiineli broad

11 definition of alkyl groups having 1 to 6 carbons in

12 case of normal lower alkyl, and as applicable 3 to 6
13 carbons for lower branch chained and cycloalkyl
14 groups. Lower alkenyl is defined similarly having 2

15 to 6 carbons for normal lower alkenyl groups, and 3
16 to 6 carbons for branch chained and cyclo- lower

7 alkenyl groups. 'Lower alkynyl is also defined

18 similarly, having 2 to 6 carbons for normal lower

19 alkynyl groups, and 4 to 6 carbons for branch

20 chained lower alkynyl groups.

21 The term "ester” as used here refers to and
22 covers any compound falling within the definition of

23 that term as classically used in organic chemistry.

24 It includes organic and inorganic esters.

Where B

2s of Formula 1 is ~COOH, this term covers the products

26 derived from treatment of this function with

27 alcohols or thiocalcohols preferably with aliphatic
28 alcohols having 1-6 carbons. Where the ester is

20 derived from compounds where B is -CH,0H, this term

30 covers compounds derived from organic acids capable

3 of forming esters including phosphorous based and

s2 sulfur based acids, or compounds of the formula

3 ~-CH,OCOR,, where R,, is any substituted or
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9 1 Formula 2 wth a conmpound of Formula 3 or a conpound 2 of Fornmula 2a
with a compound of Fornula 3a where X[err] 3 is OH hal ogen, or ot her
group which renders.the 4 -COX[err] group reactive for amde formation

and where 5 tRO@Y832ni ng synbols are defined as in connecti SATUSEEE0,
Formula 1. 7 8 [err] 9 10 11 12 13 14 15 16 17 18 19

11

1 unsubstituted aliphatic, aromatic, heterocaromatic or
2 aliphatic aromatic group, preferably with 1-6
3 carbons in the aliphatic portionms.
4 Unless stated otherwise in this application,
s preferred esters are derived from the saturated
¢ aliphatic alcohols or acids of ten or fewer carbon
7 atoms or the cyclic or saturated aliphatic cyclic
s alcohols and acids of 5 to 10 carbon atoms.
¢ Particularly preferred aliphatic esters are those
10 derived from lower alkyl acids and alcohols. Also
11 preferred are the phenyl or lower alkyl phenyl
12 esters. -
13 Amides has the meaning classically accorded that
14  term in organic chemistry. In this instance it
w includes the unsubstituted amides and all aliphatic
1 and aromatic mono- and di- substituted amides.
17 Unless stated otherwise in this application,
18 - preferred amides are the mono- and di-substituted
1 amides derived from the saturated aliphatic radicals
20 of ten or fewer carbon atoms or the cyclic or
21 saturated aliphatie-cyclic radicals of 5 to 10
22 carbon atoms. Particularly preferred amides are
23 those derived from substituted and unsubstituted
24 lower alkyl amines. Also preferred are mono- and
25 disubstituted amides derived from the substituted
26 and unsubstituted phenyl or lower alkylphenyl
27 amines. Unsubstituted amides are also preferred.
28 Acetals and ketals include the radicals of the
29 formula-CK where K is (-OR),. Here, R is lower
32 alkyl. Also, K may be -OR,0- where R, is lower alkyl
31 of 2-5 carbon atoms, straight chain or branched.
32 A pharmaceutically acceptable salt may be
33 prepared for any compounds in this invention having



20 22 23 24 25 26 27 28 Still further, the present invention relates
to 29 such reactions perforned on the conpounds of Fornmula 30 1 which cause

transformations of the B group while 31 the reaction product still remains
within the of Formula 1. 33 Gener al .

Enbodi nent s&‘??ﬁllg?%ons WO 97/ 19052 | PCT/US96/18580

PCT/ US96/ 18580 _ 10 1 The term al kyl
refers to and covers any and all 2 groups which are known as normal al kyl,

3 branched-chai n al kyl and cycl oal kyl . 2rhe term 4 al kenyl refers to and

covers normal al kenyl, branch 5 chain al kenyl and cycl oal kenyl groups
havi ng one of IBnghdonaliky capabdeyf i barining sndh~sake,t&0x 7 al kyny

refers to, ar@xaﬁp%s S04 d aFdneri ordd i t . br AnphathrdFedt kyadl 91 oups
havi ng one or nore _9 tyl | e Eonds. . .
3 acceptable-salt is any salt which retains the
4 activity of the parent compound and does not impart
s any deleteriocus or untoward effect on the subject to
¢ which it is administered and in the context in which
7 it is administered. Pharmaceutically acceptable
s salts may be derived from organic or inorganic
9 bases. The salt may be a mono or polyvalent ion.
1t Of particular interest are the inorganic ioms,
11 sodium, potassium, calcium, and magnesium. Organic
12 salts may be made with amines, particularly ammonium
13 salts such as mono-, di- and trialkyl amines or
14 ethancl amines. Salts may also be formed with
13 caffeine, tromethamine and similar molecules. Where
16 - there is a nitrogen sufficiently basic as to be
17 capable of forming acid addition salts, such may be
18 formed with any inorganic or organic acids or
. 1 alkylating agent such as methyl iodide. Preferred
20 salts are those formed with inorganic acids such as
21 hydrochloric acid, sulfuric acid or phosphoric acid.
22 Any of a number of simple organic acids such as
23 mono~-, di~ or tri~ acid may also be used.
24 Some of the compounds of the present invention
25 may have trans and cis (E and Z) isomers. 1In
26 addition, the compounds of the present invention may
27 contain one or more chiral centers and therefore may
28 exist in enantiomeric and diastereomeric forms. The
20 scope of the present invention is intended to cover
%0 all such isomers per se, as well as mixtures of gis
s1 and trans isomers, mixtures of diastereomers and

32 racemic mixtures of enantiomers (optical isomers) as
3 well. '



10 Lower al kyl neans the above-defined broad 11 definition of alkyl
groups having 1 to 6 carbons in 12 case of normal |ower alkyl, and as
applicabl’e 3 to 6 13 carbons for |ower branch chained and cycl oal kyl 14

groups. " Lower th is defined simlarly having 2 15 to 6 ¢ r
normal | ower al eﬁ?%ﬁgroups, and 3 16 to 6 carbons for bran&ﬁﬁgﬁﬁgﬁg%gand
cyclo- lower 17 al kenyl groups. Lower alkynyl is also defined 18
simlarly, having 2 to 6 carbons for nor | ower 19 al kynyl groups, and 4

to 6 carbons for branch 20 chained | ower~al kynyl groups. 21 The term

"ester" as used here.refers_to and .22 covers .an onpoynd fallipng wthin
the definitlon of 9Yathhxekerence EPa?'%xﬂX@b%geg gﬁ g%ﬁﬂﬁ Achiem=stSy.

24 |t inclugespeegaiireddompoundy P stiee sinventidh 2beothbsemiedei s
Functi on w th ¥24 SRHATL: oPYERER . ot BLpPEAE A PP RRLAl BFhatic | 28
al cohol s hayi ngutryl caidwespréfferakile pisenyli.s A0 fieriasd from conpounds
201 ds capabt o SUPE TR REScSPCrEY if tEh AT oAy EbREEy LT 550 ¢
sul fur based agrdmpsoraxenponcesnsd  heofipounts 3re @PfefefoedRWwherde where
PCT) Usos 10580 the peHE Goup is 1,4 thdfa} Pibsticured by the =
al i phatic, e&rosnd &-Bcgrevpsenanid where the pyridine ring is 2,5

o substituted by the L and A-B groups. (Substitution

10 in the 2,5 positions in the "pyridine® nomenclature

11 corresponds to substitution in the 6-position in the

22 "nicotinic acid" nomenclature.) In the preferred

13 compounds of the invention there is no optional R,

14 substituent on the ¥ group.

15 As far as the amide or carbamoyl function "L" is

16 concerned which links the two cyclic portions of the

17 molecule, L is preferably -CZ-NH-; in other words

12 amide or carbamoyl compounds are preferred in

19 accordance with the present invention where the

20 carbonyl (CO-) or thiocarbonyl (CS-) group is linked

21 to the condensed cyclic moiety.

22 With reference to the symbol X in Formula 1,

23 compounds are pfeferred in accordance with the

2¢ invention where X is [C(R;);], and n is 1, and also

2s where X is O or 8 {(chroman and thiochroman

26 derivatives).

27 The R, groups are preferably H or CH,. .The R,

28 group is preferably hydrogen.

29 The A-B group of the preferred compounds is

s (CH,),-COOR or (CH,),-COOR,, where n and R, are defined

31 as above. Even more preferably n is zero and R, is

‘% lower alkyl, or m is zero and B is COOH or a
33 pharmaceutically acceptable salt thereof.



2 aliphatic aromatic group, preferably with 1-6 3 carbons in the aliphatic
portions. 4 Unl ess stated otherwise in this application, 5 preferred
esters ate derived fromthe saturated 6 aliphatic alcohols or acids of ten
or fewer carbon 7 atonms or the cyclic or saturated aliphatic cyclic 8

al cohol s and¥@&¥H%%f 5 to 10 carbon atons. 9 Particul ar | YPOYEP$8Y

aliphatic esters are those 10 derived fromlower alkyl acids and al cohol s.
Also 11 preferred are the phenyl or |ower alkyl phenyl 12 esters. 13

Ani des has the neaning classically accorlded that 14 termin organic

chem stry. In this instance it 15 includes the unsubstituted am des and
all aliphatic 18 Refernrbingt nownhim-thedidgrongbsin tEexmuldsi des.thilg Unl ess

stated otherw L n,thi eg,%!. i efgrr %ﬁ are the nono- and
di -substi[lut 2#%5 aﬂﬁgd.e erliv:g fgg%aéﬁ_'ﬂ'atﬁatsggéa i phatic radicals 20
of ten or if eveithdrpwing @wowp, tWhichcllisc presentadar &hel compaunds- cyclic
radi cals of 5.fo0 tbf_&g Pary i # ) dgg are 23
t hose der i‘vedp#r%ﬂr%?ség’ﬁ ut e a%ﬁgﬁﬁﬁsgﬁt%%%aggkﬁ?@%% g% nes.

Al so pref er r ceher eopgeasachF I3 (PYEESM RTPAnPdSRPEEItRENE r8f t he
substi t ut &d %éndrgriswtné%@saﬁysnﬂxd% lpyer pebitehiliery | tRd | nes.

Unsubstituted am de5 are al so preferréd. Acetal s and ketal s include

the radi cdl s $¥ORRe 180 PXASRAG- TX hhe & grQup. CRF[ both iprEhe¥is | owver
30 al kyl. A sgropmandald firthe Wivnatierpbrtionowy #h&y! 31 of 2-5
car bon atons, s}lral %ht chain or Eranch%&ﬁ’gz A§phar nmaceytical l'y
accept abl @ sFPRAGPEEL FANG SRFEEW: o OB oBnGEOUP 3 Si nvent i on
having 1w (thioamides) a W group does not necessarily have to

11  be present in the compounds of the invention,

12 although preferably at least one W group is

13 nevertheless present. 1In the aryl or heteroaryl ¥

14 moiety the W group is preferably located in the

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

16 A~B group is in para position in the phenyl ring

17 relative to the "amide"” moiety, and therefore the W

18 group is preferably in meta position relative to the

19 amide moiety. Where the W group is also present in
20 the aromatic portion of the condensed ring system,
21 it preferably occupies the 8 position of the chroman
22 or thiochroman nucleus with the Z=C-NH- group

23 occupying the 6 position. In tetrahydronaphthalene
2¢ compounds of the invention the Z=C-NE~- group is

2s preferably in the 2-position, and the W group is in
26 the 3 or 4 position. Preferred W groups are F, NO,,
zz Br, I, CF;, N;, and OH. The presence of one or two
28 fluoro substituents in the ¥ group is especially

23 preferred. When the ¥ group is phenyl, the fluoro
30 substituents preferably are in the ortho and ortho’
33n positions relative to the A-B group, which is

32 preferably COOH or COOR,.

33 The most preferred compounds of the invention
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12 1 a functionality capable of form ng such-salt, for 2 exanple an acid
functionality. A pharnmaceutically 3 acceptable salt is any salt which
retains the ty of the parent conpound and does not i ny
del eterious o‘fboﬁgg{lg%rd effect on the subject to 6 which itpﬁﬁﬁfsgmsgs‘ﬁ
adm nistered and in the context in which 7 it is adm nistered.
Pharmaceutically acceptable 8 salts may jge derived from organic or
inorganic 9 bases. The salt nay be a nono or polyvalent ion. 10 of
particul ar i,nt g@stséwnt {8 TaBleali,Cwi¥ks refdréndeUfb PBEmRIawM4 cal cium
and nagne5|un1 o 12 salts may be made with ami nes, particularly
anmoni um 1% szﬁ’i‘gaglmh as nono-, di- and trial kyl am nes or 14 ethanol
am nes. Saltss nmay al so be formed with 15 caffeine, trometham ne and
simlar nDIecuIes Where 16 there is a nitrogen sufficiently basic as to
be 17 capable of formng acid addition salts, such may be 18 forned wth
any inorganisc or organic acids or 19 alkylat|ng agent such as net hyl

i odide. Preferred 20 salts are those formed with |norganic acids such as
21 hydrochloric acid, sulfuric acid or phosphori CBgRANY of a nunber
of sinple organic aC|ds such as acid may al so be
used. 24 Sone of tIMNg vention 25 may have
trans and cis (E and 2) i S ¢ conpounds of the

pr esent i nvénti on may 27 confjai n ONE or , I twgrs and therefore
may 28 exi®t in enantijonericiland dip ' eric forns The 29 scope of
the present,invention irs_i X plcover 30 all such isoners per se, as

wel | as nlxtures of cis
12

13 w,

14

15

6 Formula 4

17 S

18 | W,

19 '
' CO-Ry*
20 7

21

22

W,

23

24

25

26
27

28 ' Formula S
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enantioners (optica
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the synbol Y in Fornula 1,

preferably phenyl.
(pyridyl) 6 groups are concerned,

i soners) as 33 well.

m xtures of di astereonmers and 32 racem ¢ m xtures of

WO 97/ 19052

13 1
the 2 preferred conmpounds of the invention are
t hose” wher e WO Y1 W5hhenyl , pyridyl, 2-thiazolyl, thienyl, oFCHUSYY/ARFE0 npre

Wth reference to

As far as 5 substitutions on the Y (phenyl) and Y
conmpounds are preferred where 7 the

phenyl group is 1,4 (para) substituted b¥#6the L 8 and A-B groups, and where
the pyridine ring is 2,5 9 substituted by the L and A-B groups.
(Substitutsion 10 in the 2,5 positi onsTABLEh& "pyridi ne" nonenclature 11

omenc! at d o GORHORR

optional R[err] M@.substBaxmwlaonRihe Wgr Hip. W5
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portions of the

ami de or &ar bano®l conpou

present inventi

is linked 21 to the condensed cyc
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23 conpounds are preferred in accordance with the 24 invention where x is
(CRerr] and nis 1, and also 25 where x is 0 or S (chroman and

t hi ochroman 26 derivatives). 27 The Rl err] groups are preferably H or
CH err] The ;%4%28 group is preferably hydrogen. 29 é& ?sogr oup
of the prefer?’ 4 ounds is 30 (CH err]-COOH or (CHerr]- wher e

n and R err] are defined 31 as above. Even nore preferably n is zero and
Rlerr] is 32 lower alkyl, or nis zero aqg Bis COOH or a 33
pharmaceutical ly acceptable salt thereof. WO 97/19052

PCT/ US96/ 18580 14 1 erring n to
the Wagroup in FBdmula 1, tthi s Z%FDup ?s, ggnelﬂally%peak ng, “an el®ctron
3 withdrawigng gragip, whichsgs presgnt g theacompoundl; 4 ofF thB [ nvemtion
either in the agg tic porg#on of 5 the cogﬁﬁ 359 g sy or £
substi t uent® of he aryl het et oaryl gr Pref er abl y t group
IS present 4 n theaY group, r both-in +he OB ginup é@nd alFso im theH
aromatic portlo f the 9 P ndensed ring s t he grgup i &S 10
(t hi oam des) c@%roup does not necessagll¥ﬁ%ave to Ql beiﬁregﬁnt |§ the
conpounds af theasnventlcn1412 al +hough-pr Oer @ty a0 | ea®t o® WgHoup is
13 neverthel ess ppesent. Irhthe aryl or_hetgyoggyl Ygld mpietypthe Eﬁ?roup
i's preferagly | ocated in the

8 38 4 - - H H 0 F F H
9 .

10 Modes of Administration

11 " The compounds of this invention may be

12 administered systemically or topically, depending on
13 such considerations as the condition to be treated,
14 need for site-specific treatment, quantity of drug

15 to be administered, and numerous other

16 considerations. | _

7 ~ In the treatment of dermatoses, it will

18 generally be preferred to administer the drug

19 topically, though in certain cases such as treatment

20 of severe cystic acne or psoriasis, oral

21 administration may also be used. Any common topical

22 formulation such as a solution, suspension, gel,

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

24 Preparation of such topical formulations are well
2s described in the art of pharmaceutical formulations

22 as exemplified, for example, Remington’s
2z Pharmaceutical Science, Edition 17, Mack Publishing

22 Company, Easton, Pennsylvania. For topical

20 application, these compounds could also be

50 administered as a powder or spray, particularly in

st aerosol form. If the drug is to be administered

32 systemidally, it may be confected as a powder, pill,

33  tablet or the like or as a syrup or elixir suitable



15 position adjacent to the A-B group; preferably the 16 A-B group is in
Rara positjon in the phenyl ring 17 relative to the "am de" nviety, and
therefore the W18 group is preferably in nmeta position relative to the 19
am de moiety. Where the Wgroup is also present in 20 the aromatic portion
of the conde¥@87M9% system 21 it preferably occupi es the BCHUSS6uBISN Of
the chroman 22 or thiochroran nucleus with the Z=C-NH group 23 occupyi ng
the 6 position. In tetrahydronaphthal ene 24 conpounds of the invention the
Z=C-NH group is 25 preferably in the 2-Bbsition, and the Wgroup is in 26
the 3 or 4 position. Preferred Wgroups are F, NJerr], 27 Br, I, CFlerr],
N err], ant Cﬂorﬂﬂxqieﬁ@ﬂbnlﬁtnaﬁiqn-tw50281hMMavennustoruents |n the Y

Subst 't3eﬁ?Ee%?iﬁ%gﬁ"ly@%ﬁés.f‘%%%%‘Eﬁé“%i?H% Srbedie vild Heri D™
to the A-B3grB¥SPamREAS sazsodutiomPy Suspessicoogapablesos The
most pr ef enreseqwaacamdﬁnﬂétbmd migeriﬁy@cnon. x%Q@Zé&i’%% s
PCT/ US96/ 1858( are l'e 1, Wt drence to
For nul as 45 2ikndpay be useful to formulate these compounds by
¢ injection. 1In certain cases, it may be useful to
7 formulate these compounds in suppository form or as
s extended release formulation for deposit under the
9 skin or intramuscular injection.
10 - Other medicaments can be added to such topical
11 formulation for such secondary purposes as treating
22 skin dryness; providing protection against light;
13 other medications for treating dermatoses;
14 medicaments for prevehting infection, reducing
15 irritation, inflammation and the like.
16 Treatment of dermatoses or any other indications
17 known or discovered to be susceptible to treatment
18 by retinoic aczd-llkegcompounds will be effected by
19 administration of the?therapeutically effective dose
20 of one or more compounds of the instant invention.
21 A therapeutic concentration will be that
22 concentration which effects reduction of the
23 particular condition, or retards it expansion. In
24 certain instances, the compound potentially may be
25 used in prophylactic manner to prevent onset of a
26 particular condition.
27 A useful therapeutic or prophylactic .
28 concentration will vary from condition to condition
20 and in certain instances may vary with the severity
% of the condition being treated and the patient’s
31 susceptibility to treatment. Accordingly, no single
2 concentration will be uniformly useful, but will
33 require modification depending on the
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1 particularities of the disease being treated. Such
2 concentrations can be arrived at through routine

3 experimentation. However, it is anticipated that in
4 the treatment of, for example, acne, or similar

s dermatoses, that a formulation containing between

8 0.0l and 1.0 milligrams per mililiter of formulation
7 will constitute a therapeutically effective

s concentration for total application. If

» administered systemically, an amount between 0.01

w and 5 mg per kg per day of body weight would be

11 expected to effect a therapeutic result in the

12 treatment of many disease for which these compounds
13 are useful.

14 - - Assay of Retinoid-like Biological Activity

‘15 . The retinoid-like activity of the compounds of

16 the invention can be confirmed in assays wherein

17 ability of the compound to bind to retinoid

18 receptors is measured. As it is noted in the

19 introductory section of this application for patent
20 two main types of retinoic acid receptors (RAR and
21 RXR) exist in mammals (and other organisms). Within
22 each type there are sub-types (RAR,, RAR,, RAR;, RXR
23 RXR,; and RXR,) the distribution of which is not

2« uniform in the various tissues and organs of

25 mammalian organisms. Selective binding of only one

af

28 Or two retinoid receptor subtypes within one

27 retinoid receptor family can give rise to beneficial
28 pharmacological properties because of the varying
29 distribution of the sub-types in the several

30 mammalian tissues or organs. For the

3t above-summarized reasons, binding of any or all of
2 the retinoid receptors, as well as specific or

33 selective activity in a receptor family, or
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TABLE 1 2 Conpound 3 No. Formula Rerr]* X' Werr] Werr]
Werr] Werr] Rerr]* 4 1 - 4 -- -- H H O F
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-- - - F H O H H Et 7 4 4 .- -
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23

24

27
28

29

31

selective or specific activity in any one of the
receptor subtypes, are all considered desirable
pharmacological properties.

In light of the foregoing the prior art has
developed assay procedures for testing the agonist
like activity of compounds in the RAR,, RAR,, RAR,,
RXR,, RXR, and RXR, receptor subtypes. For example,
a chimeric receptor transactivation assay which
tests for agonist-like activity in the RAR_, RAR,,
RAR,, and RXR, receptor subtypes, and which is based
on work published by Feigner P. L. and Holm M.
(1989) Focus, 11 2 is described in detail in U.S.
Patent No. 5,455,265. The specification of United
States Patent No. 5,455,265 is expressly
incorporated'herein by reference.

A holoreceptor transactivation assay and a
ligand binding assay which measure the ability of
the compounds of the invention to bind to the
several retinoid receptor subtypes, respectively,
are described in published PCT Application No. WO
W093/11755 (particularly on pages 30 - 33 and 37 -
41) published on June 24, 1993, the specification of
which is also incorporated herein by reference. A
description of the ligand binding assay is also
provided below.

BINDING ASSAY

All binding assays were performed in a similar
fashion. All six receptor types were derived from
the expressed receptor type (RAR «, 8B, t and RXR «,
B, t) expressed in Baculovirus. Stock solutions of
all compounds were prepared as 10mM ethanol
solutions and serial dilutions carried out into 1:1
DMSO; ethanol. Assay buffers consisted of the



11 8 4 -- -- OH H 0 F H H 12 9 5

H 0 H Br O F H Et 13 10 5 H 0 H Br
0 F H H 14 11 5 CHerr] O H Br O F H

Et 15 42 5 CH err] 0 H Br O F H H 16 13

5 CH err] CF[err] 0 F H Et 17 14 5

CHerr] O Wﬂ G!’Perr ‘FH H18 15 5 PCT/BER6AS80
H Nerr] O Et 19 16 5 CHerr] O H Nerr]
@) F H H 20 17 5 C%gerr] 0 H CFlerr] O F F
CHerr] 21 18 5 CH err] H CFler] O F F H 22
19 5 CHerr] O H | 0 F H Et 23 20 5
CH err] 01 fellowing forrallysix yeceptox assays: $$% glygeaial, o H
CH[e”] 0#2 T20g xcE &iu T%?Lsmsm]céaps afd o a:Qi 0. H4nﬂ"[err] E?
27 24 3 PMS@‘: pH CH[érﬂ]@ rogm [tqmpﬁ??atuﬁe- : H H 28 25

4 S Awl ré%igyéf bilin Ehéﬁ&ysiﬁbre perfa&med in the H
H S H H H30 H

Et 31 085 Same manner, The f;qql}$ssag volﬁmelgasrkﬁgy a@gf
4 -- & -contlailied from N@Pﬂﬂﬂgl¢f eftiact] ptbteidd) dependiny --

bbT/UEQG/?%SBé% reggifgé]bging gssayed alon%f%%ﬁﬁ%%?%é& of ['H]
CHerr] 0Os alll-ran® retEnoild acid or 10nM [’H] 9-cis retinoic
s acid and varying concentrations of competing ligand
10- at concentrations that ranged from 0 - 10° M. The
11 assays were formatted for a 96 well minitube system.
12 Incubations were carried out at 4°C until
131 eguilibrium was achieved. Non-specific binding was
14 defined as that binding remaining in the presence of
15 1000nM of the appropriate unlabeled retinoic acid
1 isomer. At the end of the incubation period, 50ul
17 of 6.25% hydroxyapitite was added in the appropriate
.18 wash buffer. The wash buffer consisted of 100mM
19 KCl, 10mM Tris and either 5mM CHAPS (RXR a, B, t) or
20 0.5% Triton X-100 (RAR «, B, t). The mixture was
21 vortexed and incubated for 10 minutes at 4°C,
22 centrifuged and the supernatant removed. The
23 hydroxyapitite was washed three more times with the
24 appropriate wash buffer. The receptor-ligand
2s complex was adsorbed by the hydroxyapitite. The
26 amount of receptor-ligand complex was determined by
27 liquid scintillation coﬁnting of hydroxyapitite
28 pellet.
29 After correcting for non-specific binding, IC,,
3% values were determined. The IC,, value 1s defined as
31  the concentration of competing ligand needed to
2 reduce specific binding by 50%. The IC,, value was
33 determined graphically from a loglogit plot of the



2 32 5 CHerr] 0 HH O F H H 3 33 4

- - -- OH Br O F H Et 4 34 4 -- -- H Br 0
F H H 5 35 4 - - -- OH Br 0 F F CH err] 6
36 4 .- -~ OH B 0 F F H 7 37 4 - -
--  HH 0 F F CHerr] a 38 4 -- -- H H 0
F F H Wi 97119052 Modes of Adm ni stration 11PCTAUSIENBSS0

conmpounds of this invention may be 12 adm nistered systemcally or
topically, depending on 13 such considerations as the condition to be
treated, 14 need for site-specific tré@2tnent, quantity of drug 15 to be
adm ni stered, and nunerous other 16 considerations. 17 In the
treat meng OHdkﬁnBIQﬁesxgibaMddsZubgendeaﬁnmine@rb&eappiicat&bhnister

the drug 19 t |cal S t 0_ of
severe cfst Jﬁi{éﬁgo gfoggﬁ'%ﬁ%fgrf% g‘“ ati 6h {'Tgshgg té'é used.
Any connantmubéxéd221@&ndﬂcﬂmoentuahxnneasdlhheomg sfisgdesi on, gel, 23
oi nt ment or YE€q2 d % | i ke may be used. 24 Preparation of such topica
fornulatfong' ﬁgl 198 e'scribed in the art of phar maceuti ca

f or mul at sons Znhetsresaﬂ:[tls foﬁoﬂ.iyandeiﬁmﬂieng RasSAYt @re eXfpPeasesiceut i cal
Sci ence, Ed| n nsyl vani a. For
t opi cal é;"?)'lplci? Jnfl on, mm%é—mgw@?% Bf&éﬁ@@t&f}m nistered as a
powder on smhgmm@ﬂpiqueyoy |2239paé02£ﬁ3168w1empneﬁslwug is to be
adm ni stgreq_!;%%éi.g%@lﬂé/reiﬁ g&yfgﬁ%g&t d as a powder, pill, 33
tablet or th

as a syrup of elixir suitable
Table 2 shows the results of the ligand blndlng

1 assay for certain exemplary compounds of the
11 invention.

12 TABLE 2

13 | Ligand Binding Assay

14 h

15 Compound # : K; (nanomolar)

% RAR« RARS . RART  RXRa RXRB RXRI
17 2 1.90 480.0 0.00 0.00 0.00 0.00
18 4 23.00 23.00 96.0 0.00 0.00 0.00
19 6 1.3 0.00 0.00 0.00 0.00 0.00
20 8 3.00 0.00 0.00 0.00 0.00 0.00
21 12 24.0 0.00 0.00 0.00 0.00 0.00
22 14 14.0 0.00 0.00 0.00 0.00 0.00
23 16 52.0 0.00  0.00 0.00 0.00 0.00
24 i8 51.0 0.00 0.00 0.00 0.00 0.00
25 20 16.0 0.00 0.00 0.00 0.00 0.00
26 22 57.0 0.00 0.00 0.00 0.00 0.00
27 24 126.0 584 0.00 0.00 0.00 0.00
28 26 15 0.00 0.00 0.00 0.00 0.00
20 28 7.5 0.00 0.00 0.00 0.00 0.00
30 30 245.0 0.00 0.00 0.00 0.00 0.00
31 32 162.0 0.00 0.00 0.00 0.00 0.00
a2 34 4.00 0.00 0.00 0.00 0.00 0.00
33 36 2.30 0.00 0.00 0.00 0.00 0.00
34 38 9.00 0.00 0.00 0.00 0.00 0.00

35 0.00 indicates value greater than 1000nM (nanomolar)
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18 1 for oral admnistration. For intravenous or 2 intraperitoneal

adm ni stration, the conmpound will be 3 prepared as a solution or
suspensi on capable of 4 being adm nistered by injection. In certain cases,
5it may be useful to formul ate these conpounds by 6 i njection ertain

cases, it myWP&Rul to 7 formulate these conpounds in sﬂﬁﬁ'é@?ﬁ"& form
or as 8 extended release fornulation for deposit under the 9 skin or

i ntranmuscul ar injection. 10 O her nedi caments can be added to such
topical 11 fornulation for such secondar%f-“ purposes as treating 12 skin
dryness; providing protection against ht; . 13 ot her nedications

fortreatingt der mat oB8sit TAMRE HSRAL §r By %v‘éﬂﬂ‘-nﬁef-"ﬁf]&ﬁ i on, reducing
15 irritatign, ghpa¥T@ad oOfnandblee 2, khe ﬂﬁereinTriﬁfditemtedf der mat oses

or any ot her |nd|cat|ons [4SCO LQ, ceptible to
treatment 13 b§ Pgﬁ 1 ‘é%‘i“agﬂﬂ\gg %(;n&o%%dzﬁbgﬂ]t g?jfs&@t ed by 19
adn1n|strat&onspbqﬂﬁaqaiiﬁpeutB@&BPﬁhﬁ#%Xtt?eRé&ﬂaE&PQﬂt@ﬁéoor nor e

conpounds of tbgwdg§6ﬁgntnﬁgﬁglgssgyh/\therapeutlc concentration wll be
that 22 concentrat] _ _ % eduction of the 23 particular

condition, %r n 24 certain instances, the conpound
potentlalIy7naﬂommdnbawed in prophylactlc manner to prevent onset of a 26

particul ar gondi f : Of112¢rans-/RéELAdict BRI LRAPT &@H&V'Cﬁfémfcaﬁs
‘ot ances by bBry e h WRSTEC,BE, bk SrOFRE Bndi1d i bePh4SE & e and
the patientits each experiment the compound was dxssolved in 100%
11 ethanol at 1 mM and diluted in culture medium
12 immediately before use. All experiments were
13 performed in subdued light. Controls were assayed
14 using the same concentration of ethanol as present
15 in the experimental plates and this concentration of
16 diluent had no effect in either assay.
17 Cells and Cell Culture
18 All cell lines, RPMI 8226, ME-180 and AML-193
19 were obtained from the American Type Culture
20 Collection (ATCC, Rockville, MD). RPMI 8226 is a
21 human hematopoietic cell line obtained from the
22 peripheral blood of a patient with multiple myeloma.
23 The cells resemble the lymphoblastoid cells of other
2« human lymphocyte cell lines and secrete a-type light
2s chains of immunoglobulin. RPMI-8226 cells are grown
26 in RPMI medium (Gibco) supplemented with 10% fetal
27 bovine serum, glutamine and antibiotics. The cells
28 were maintained as suspension cultures grown at 37°C
20 in a humidified atmosphere of 5% CO, in air. The
30 cells were diluted to a concentration of 1 x 10°/ml
31 twice a week.
32 ME-180 is a human epidermoid carcinoma cell line
33 derived from the cervix. The tumor was a highly
s invasive squamous cell carcinoma with irregular cell
35 clusters and no significant keratinization. ME-180
3 cells were grown and maintained in McCoy’s 5a medium



31 susceptibility to treatnent. Accordingly, no single 32 concentration
will be uniformy useful, but will 33 require nodification depending on the

WD 97/ 19052

PCT/ US96/ 18580

19 1 particularities of the disease being treated. Such 2 concentrations
can be arrived at through routine 3 experinentation. However, it is
antici pated wWoez/19052 4 the treatnent of, for exanple, acne, par/usoénssaw 5

der nat oses,

that a fornulation containing between 6 0.01 and 1.0

mlligrams per mliliter of formulation 7 will constitute a
therapeutically effective 8 concentratpgpn for total application. If 9
adm ni stered systenically an amount between 0.01 10 and 5 ng per kg per

day of bod y

royh plemehlt X ReLERI1D] Feftal BoviREARRFUS, result in

the 12 treatnent 0 ﬁ e, for which.thes ounds 13 are useful .
14 Aésaﬁxﬂzqﬂﬁ?ﬁoFﬁdlﬂéi %ﬂ%@?%al i %VE WE The
retinm(jblkmaxntwlquoastm@nniqxnmdcubtur§§tqmpwmventﬁdﬁaxﬁnbm

confirmed 'nmmyffmar swos%épélbfysraf cbhe;.ﬁom%nd Pe be@4 110 retinoid
18 receptors 1S me

this appl PcaleHP f‘gff’ﬁﬁanfb" pad ‘%‘%bnmgﬁa#ﬁﬁé’s o ]]rge’fl %épfgmg gﬁ?%ﬁ%lt gpsof

(RAR and e21lwedR. exist in manmal s (and other organisns). Wthin 22 each

type therg are subygvness (RAR g5thb1ARE M rof Bhe HradtREET ik

8
-]
10
11
12
13
14
15
16
17
18
19
20
© 21
22
23
24
25
26
27
28
20
30
31
32
a3
34
35
38

classified as M5 Acute Monocyte Leukemia. The
growth factor, granulocyte colony-stimulation factor
(GM-CSF) was required to establish this cell line
and growth factors are necessary for its continuous
proliferation in chemically defined medium. AML-193
cells were grown and maintained in Iscove’s modified
Dulbecco’s medium supplemented with 10% fetal bovine
serum, glutamine and antibiotics with 5ug/ml insulin
(Sigma Chemical Co.) and 2 ng/ml rh GM-CSF (R and D
Systems). The cells were diluted to a concentration
of 3 x 10°/ml twice a week. |
Incorporation of *H-Thymidine

The method used for determination of the
incorporation of radiolabeled thymidine was adapted
from the procedure described by Shrivastav et al.
RPMI-8226 cells were plated in a 96 well round
bottom microtiter plate (Costar) at a density of
1,000 cells/well. To appropriate wells, retinoid
test compounds were added at the final
concentrations indicated for a final volume of 150
pl/well. The plates were incubated for 96 hours at
37°C in a humidified atmosphere of 5% CO, in air.
Subsequently, 1 uCi of [5'-°H]-thymidine (Amersham,
U.K. 43 Ci/mmol specific activity) in 25 ul culture
medium was added to each well and the cells were
incubated for an additional 6 hours. The cultures
were further processed as described below.

ME-180 wells, harvested by trypsinization were
plated in a 96 well flat bottom microtiter plate



23 RXR[err] and RXR[err]) the distribution of which is not 24 uniformin
the various tissues and organs of 25 mammalian organisms. Sel ective

bi nding of only one 26 or two retinoid receptor subtypes within one 27
retinoid receptor famly can give rise to beneficial 28 pharnacol ogi cal

properties be the varying 29 distribution of the sub-types in the
several 30 rrac‘%mk%?lil%%ztissues or organs. For the 31 above-surﬂﬁéﬁfsfg 580

reasons, binding of any or all of 32 the retinoid receptors, as well as

specific or 33 selective activity in a receptor famly, or WO
97/ 19052 2hCT/ US96/ 18580

20 1 selective or specific activity in _any one of the 2 receptor subtypes,
are all conQidéﬁRF%ﬁ%?r&El@:9?%&&%&09F0&¥&£°Fﬁ%&éﬁ!ﬂ9%1¢l The |n |ight
of the foregoi rgnXtheresi were tthwsted dage ke Hisedy aposee EHESRPAT t esting

' ' Ly ' : er err],
RARL o] 7RG RS oL el e CEIBRLREC el en L BHEL e o exarpl .
8 a chinerid r dgrrtieanwidh ehymidanea Fhsmispperpasant svasgoni st-1i ke
activity insthedAdielly, réfdwsd]  add EBB[sgglsaﬁdraxﬁﬂigd%gﬁfﬁﬁtﬁg ol m
M 12 (1oso} o it egiatlell oF BhinkiBiNd FpREsRRA b e g e
5,455, 265. The sfdee i caMEdS lbicehls cgere briefly treated with 50ul
e of 2.5% trypsin to dislodge the cells from the
s plate. AML-193 cells were plated in a 96 well
10 round bottom microtiter plate (Costar) at a demnsity
1w of 1,000 cells/well. To appropriate wells, retinoid
12 test compounds were added at the final
13 concentrations indicated for a final volume of 150
14 upl/well. The plates were incubated for 96 hours at
15 37°C in a humidified atmosphere of 5% CO, in air.
16 Subsequently, 1 uCi of [5’-’H]-thymidine (Amersham,
17 U.K., 43 Ci/mmol specific activity) in 25 ul culture
18 medium was added to each well and the cells were
19 incubated for an additional 6 hours.
20 All cells lines were then processed as follows:
21 the cellular DNA was precipitated with 10%
2 trichloroacetic acid onto glass fiber filter mats
23 using a SKATRON multi-well cell harvester (Skatron
24« Instruments, Sterling VA). Radioactivity
2s incorporated into DNA, as a direct measurement of
26 cell growth, was measured by liquid scintillation
27 counting. The numbers represent the mean
22 disintegrations per minute of incorporated thymidine
20 from triplicate wells + SEM.
30 In the above noted in vitro cell lines exemplary
31 compounds 6, 8, 12, 14 and 20 of the invention
2 caused significant decrease in the proliferation of
33 the tumor cell lines (as measured by incorporation
4 of radioactive labeled thymidine) in the 10" to 10-°
35 molar concentration range of the respective test
3 compound.



14 States Patent No. 5,455,265 is expressly 15 incorporated herein by
reference. 16 A hol oreceptor transactivation assay and a 17 |igand

bi ndi ng assay which neasure the ability of 18 the conpounds of the
invention to bind to the 19 several retinoid receptor subtypes,
respectively, 20 are described in published PCT Application No. WO 21

WD93/ 11755 WOHAPeSH| arly on pages 30 - 33 and 37 - 22 41) [PGHUSSMSStoN June
24, 1993, the specification of 23 which is al so incorporated herein by
reference. A 24 description of the ligand binding assay is also 25 provided
bel ow. 26 BI NDI NG ASSAY 27 Al'l b2édi-ng assays were perfornmed in a
simlar 28 fashion. Al six receptor types were derived from29 the

expresseqd receptor type (RARSPEATFIC. EMBODIMENTSRXR [err], 30 [err], r)
expressed in Bacyl ovirus. Stoeck gsolut.i o |1, coppoun e prepared
as 10mM %t hanol gées&QHHQﬁéggqﬁ%sghﬁﬁrih#%ﬁﬁ%ﬂg E& J5§1%§§e¥ﬁ¥b 1:1 33
DVBO, ethanthe syntheticechexdenalipatbvayse illustratedywbeyr.19052

PCT/ US96{ 18p8@ synthetic chemist will readildl appféthiavenaHs all six

. 0,
RIS NS T A TR R e e
assays wer ewpdchorean be generalized to any and all of the
7 compounds represented by Formula 1. Generally
s speaking the process of preparing compounds of the
¢ invention involves the formation of an amide by the
10 reaction of a compound of the general Formula 2 with
11 a compound of general Formula 3, or by the reaction
12 of a compound of general Formula 2a with a compound
13 of general Formula 3a as these formulas are defined
14 in the Summary section of the present application
15 for patent. Thus, as is noted above, a compound of
16 Formula 2 is an acid or an "activated form" of a
17 carboxylic acid attached to the aromatic portion of
18 a tetrahydronaphthalene, (X = [C(R;),], and n is 1),
19 dihydroindene ([C(R,),], where n is 0), chroman (X is
20 O), thiochroman (X is S), or tetrahydroguinoline (X
21 is NR’) nucleus. The carboxylic acid, or its
22 "activated form" is attached to the 2 or 3 position
23 of the tetrahyronaphthalene, and to the 6 oxr 7
24 position of the chroman, thiochroman or
25 tetrahydroquinoline moieties. 1In the preferred
2s compounds of the invention the attachment is to the
27 2 position of tetrahydronaphthalene and to the 6
28 position of chroman, thiochroman or
29 tetrahydroquinoline.
30 The term "activated form" of the carboxylic acid
31 should be understood in this regard as such
32 derivative of the carboxylic acid which is capable
33 of forming an amide when reacted with a primary
34 amine of Formula 3. In case of the "reverse amides"
335 the activated form of a carboxylic acid is a
38 derivative (Formula 3a) that is capable of forming



5 sanme manner. The final assay volune was 250[err]l and 6 contained from
10-40[err]g of extract protein depending 7 on receptor being assayed al ong
with 5 nMof [err]H 8 all-trans retinoic acid or 10nM[err]H 9-cis
retinoic*9 acid and varyi ng concentrations of conpeting |ligand 10 at
concentrations that ranged f romO - 10[err] M The 11 assays were

formetted forWE9YE%AR| | minitube system 12 |ncubations wer eP<CHPF68888ut at
A4C until 13 equilibriumwas achi eved. Non-specific binding was 14 defi ned
as that binding remaining in the presence of 15 1000nM of the appropriate
unl abel ed retinoic acid 16 isomer. At th&7end of the incubation period,
50[err]l 17 of 6.25% hydroxyapitite was added in the approprlate 18 wash
buffer. Tha wash danider wbemirragted wibhirlprdamry o¥Ne| ®fand either 5V

CHAtPS (RXR, R, fﬂﬂ:}ut gaqrd?lﬁxﬂs,g Jﬂéé%&ﬂl? b%a(l&&fgt A méane] edatir]). The
m xture vortexed and J ncu a e e rr

centri fuged artPTHEAL AN ES) 8 ft ‘F%m gcﬂ'fﬁw él % Mﬂashed
three nore 4t i reasownt andhased adoprihei art “&sﬁqmnfﬁmldqhblnkaaﬁan-I|gand
25 conpl ex vas, adsohpRedniine Ne ﬁ.’smﬁﬁréépbk' fsﬁitﬂméfif@fﬁgnbrof

receptor-llgan conpl ex was detern1ne é qui d, C|n ill.ati on counting
of hydr oxydpi t‘#?’é’-?ﬁtﬂygﬁsetf°r2§‘ is PYFp Fec&rreec?t‘? °ﬁ'& CSyecific
bi ndi ng, |G| era¢i@Obronicieacrandieesteracdf thee d(if}mxi'lxel aeiid, defined

oo g oy SRR, S ML JichiO Bty

| ogl ogit plsot @f the ester forms a good leaving gro Presently
10° most preferred as reagents in accordance with
11 Formula 2 (or Formula 3a) are acid chlorides (X, is
12 Cl). The acid chlorides of Formula 2 (or of Formula
13 3a) can be prepared by traditional methods from the
14 corresponding esters (X, is for example ethyl) by
15  hydrolysis and treatement with thionyl chloride
16 (S0Cl,). The acid chlorides of Formula 2 (or of
17 Formula 3a) can also be prepared by direct treatment
18 of the carboxylic acids with thionyl chloride, where
19 the carboxylic acid, rather than an ester thereof is
20 available commercially or by a known synthetic
21 procedure. The acid chlorides of Formula 2 (or of
22 Formula 3a) are typically reacted with the amine of
23 Formula 3 (or amine of Formula 2a) in an inert
24 solvent, such as methylene chloride, in the presence
2s of an acid acceptor, such as pyridine.
26 " The carboxylic acids themselves in accordance
27 with Formula 2 (or Pormula 3a) are also suitable for
22 amide formation when reacted with an amine, a
26 catalyst (4-dimethylaminopyridine) in the presence
30 of a dehydrating agent, such as
31 dicyclohexylcarbodiimide (DCC) or more pereferably
2 l-(3-dimethylaminopropyl)-3-ethylcarbodiimide
3 hydrochloride (EDC).
34 The carboxylic acids or the corresponding esters
35 of Formula 2, are generally speaking, prepared as
3 described in the chemical scientific or patent
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22 1 data. The K[err] values were determ ned by application 2 of the
Cheng- Prussof equation to the ICerr] values, the 3 |abeled |igand
concentration and the Kd of the 4 labeled ligand. 5 The results of
bi ndi ng assay are expressed 6 in Kl err] nunbers. (See Cheng et al.
Bi ochem cal wo#iP¥acol ogy Vol . 22 pp 3099-3108, expressly BCTAsw/ipgsavat ed

| i gand

herein by reference.) 9 Table 2 shows the results of the |igand

bi ndi ng 10 assay for certain exenplary conpounds of the 11 invention. 12
TABLE 2 13 : Li gand Bi nd8g Assay 14 15 Conpound #

Klerr] (nanonolar) 16 RAR] err] RAR] err] RAR[ err] RXR err]
EXR[ erzgl 60R>1%1f501(‘)&t&fe and? the 11 2ferat@d ) prof@duresdFor @h@@ro 080 18
0.00 o200 PréRprmtign ma), Be modified; ogof Weggesaty o By gugh’ 0. 00
0.00 21 s chemicgl peactigms oy pyocegs®E Whichopexr (ge sgre 14
3408 0. QOO kndi«ngg:.% €nhelart 0. Qﬂoroeﬁ e, geﬁﬁralﬁ&o%p@aﬂéﬂg . 8 88 -
20 16,8 Gy aotoana/stog. 204,858 ﬁgﬁo"‘z‘g"‘gg chgsmtan, o0 o0

0. 00 Osoos—carhmwybzgoaznds ané4chrgmau)75@arbOXﬂlxn)acﬂdso 0. 00
0.00 28 ; 2% avdBlabled i) acobrincedwlitn tAo0Reakthgs o 28 7.5
0.00 O. Go Ypited ssatdpoyarent Nos. .45, 5500 5. 3 00t5%r 00 '

IO
1
12
13
14
15
16
17
18
19
»0 .

5,324,744, and 5,348,975, the specifications of
which are expressly incorporated herein by
reference. 2,2, 4,4 and/or 2,2,4,4-substituted
thiochroman 6-carboxylic acids are available in
accordance with the teachings of United States

Patent No. 5,015,658, the specifications of which is

expressly incorporated herein by reference.
5,6,7,8-Tetrahydronaphthalene-2-carboxylic acids
are, generally speaking, available in accordance
with the teachings of United States Patent No.
5,130,335, the specifications of which is expressly
incorporated herein by reference.



32 34 4.00 0.00 0.00 0.00 0.00 0.00 33 36 2. 30

0. 00 0.00 0.00 0.00 0.00 34 38 9.00 0.00 0.00 0.00
0.00 0.00 35 0.00 indicates value greater than 1000nM (nanonol ar)
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can be seen fromthe test results 2 summarized in Table

23 1 '
2, the thereﬁé%m%’ﬁﬁ ed 3 exenplary conpounds of the inventPoOTrusdsndsses
specifically or selectively to RARa receptors 5 CANCER CELL LI NE ASSAYS

6 MATERI ALS AND METHODS 7 Hor nones Al'l trans-Retinoic acid (t-RA
(Sigma Chemicals 9 Co., St. Louis, ND) %s stored at -70[err]C. Prior to
10 each exgeri ment the conpound was dissolved in 100% 11 ethanol at 1 nM
and diluted in culture nedium 12 i medi ately before use. Al experinents
were 13 pérformed in subdued light. Controls were assayed 14 using the
same concentration of ethanol as present 15 in the experinental plates and
this concegtration of 16 diluent had no gffegct in either assay. 17 Cells
and Cel |l Culture\&8 Al Leogeel | ines, RPM Meo 80 and AM.-193 19
wer e obt ai Aed f 6 Y Syrl ecti qn (ATCC,

Rockvil |l e, 8\ND) . isa™ BOA/H,O/THF

7 NO, )

8

9 Compound A Compound B
10
11
12 COzEt ) CO,EL NO,
s Bra/HOA: )

2) BP0,
14 ) NH; ) NH,
15 ' B
(3
16 Compound C .
C
. ompouad D
18 .
19
CO.Et CO.H
20
EtOH/NaOH
21 .
22 . ’
23 o B
24 Compound E Compound F
25
26
27
28 CO,Et CO,EL CO,EL
NaNO- Toluene
20 THBE, 110°C
o°C

30 NH, NoF F
31
32 Compound C Compound G
33
34

A
3s

365 Reaction Scheme 1



21 human hemat opoietic cell line obtained fromthe 22 peripheral blood of
a patient with nultiple nyeloma. 23 The cells resenble the |ynphoblastoid .
cells of qther 24 human |ynphocyte cell lines and secrete [err]-type |ight

25 chai ns of imunoglobulin. RPM-8226 cells are grown 26-in RPM nedi um
(G bcoy supplenented with 10%fetal 27 bovine serum gl utam ne and
antibiotics. WPPE1USE| s 28 were maintained as suspension Cubttsss/@Egpn at
37[err]C 29 in a humdified atnosphere of 5% CJerr] in air. The 30
cells were diluted to a concentration o% 1 x 105/m 31 twice a week. 32
ME- 180 is a human epi dernoid carci noma Q11 1ine 33 derived fromthe

The tunmor was a highly 34 invasive squanous cell carcinoma with

cervi x.

irregular cell 35 clusters and no significant keratinization. Me-180 36
cells were® grown and mai ntained in McCoy's 5a nmedi um WO

97/ 19052 s PCT/ US96/ 18580

24 1 (G beco) supplenmented with 10% fetal bovine serum 2 glutam ne and
antibiotics. The cells were 3 maintained as nonol ayer cultures grown at
37[err]C i*h a 4 hunidified atnosphere of 5% COerr] in air. The cells 5
were diluteed to a concentration of 1 x 10[err]/m twice a 6 week. 7
AM.- 193 wgs established fromthe blast cells

8
]

10. OMOM
11 CH;;OCHC1
BugNBr
12 CHyCl,
Br
13
14 EKravse, J. G. Compound J
- Synthesis 1972, p140
Compound H
16 . .
17 OMOM . CO.H
18 1) BulLi, THF
— = H Bra/HOAC
¥ 2)CO:(p) NcoH o
20 ' ‘ -
21 Campound K Compound L.
22 . '
23 : : ' ' _
24 ' .
Co.H COH
2 __CHyOCH,Cl
26 (i- Pr)z£lN
27 OMOM
28 8¢
29 Campouad M Compound N
30
31
32
33
34

35

36 Reaction Scheme 2



8 classified as Mo Acute Monocyte Leukem a. The 9 grow h factor,

granul ocyte col ony-stimulation factor 10 (G CSF) was required to establish
this cell line 11 and growh factors are necessary for its continuous 12
proliferation in chemcally defined medium AM.-193 13 cells were grown and
mai ntained in Iscove's nodified 14 Dul becco's nedlun1supplenented with 10%
fetal bovi ne WOI¥8 gl ut ami ne and antibiotics with 5[ err] BFHSI¥SHA% n 16
(Sigma Chemical Co.) and 2 ng/m rh GWCSF (R and D 17 Systens). The cells
were diluted to a concentration 18 of 3 x 10[err]/m tw ce a week. 19

| ncor poration of [err]H Thym di ne 20 -31The met hod used for determ nation
of the 21 incorporation of radiolabeled thym di ne was adapted 22 fromthe
procedure descri beRéycthony Schemes kiand32rpmowids examples £9rated in

a 96 well rou 4g t tar) at a density of 25
1,000 cel | <7 nﬁ?g $ﬂ%ﬁ@§i§‘3f’défivﬁﬁ%ﬁéé(EE ) y

added gttt 19 nfr T2 S-EARARYER Pohe oy Ry etk php ERv BRm I ORRERESS2" 50 20

[err]l/well« Carbpkyilds vesridi mhbahedﬂeorw%hﬁbutbeatscﬂii%mﬁrr] cCin a
hum di 11 ed At PSPRGAS rg‘ atd GLesn] akB Heactifa Wateduentdivind berr1 G of

[5,-[err]H -t I ne (Amersham . 8 /ol specific activity) in

25 [err]l dhlt%?ﬁmﬁéa it REQVEAGed to each well and the cells were 33

i ncubated for @b,6¢di,Bi-betxrZhydnross, BbGAﬂﬁtemnamﬁthyi%ndphthaiemmocessed

as descrlbed bgl e | Qkzation were
2= gYQE%EQﬁm?y#fééé viRli V&s'ﬁiﬂﬁ?ﬁ dhly ddopsi 8

36 MEued|r1a 9 tomrnch|terE
Formula 1. T us, as is shown 1n Reactzon Scheme 1,

10 ethyl -

it 5,6,7,8-tetrahydro-5,5,8, 8—tetramethylnaphthalene-z-

12 carboxylate (Compound A) is nitrated to provide the

13 corresponding 3-nitro compound (Compound B). The

14 nitro group of Compound B is reduced to provide the

15 corresponding 3-amino compound (Compound C) which is
16 described in the publication Lehmann et al. Cancer

17 Research, 1991, 51, 4804. Ethyl

% 5,6,7,8-tetrahydro-~5,5,8,8~tetramethyl- 3-am1nonaphth

19 alene-2-carboxylate (Compound C) is brominated to

20 yield the correspondiﬁg 4-bromo derivative (Compound

21 D), which is converted by treatment with

22 isoamylnitrite and reduction with H,PO,, to ethyl

23 5,6,7,8-tetrahydro-5,5,8,8~tetramethyl-4~bromonaphth

24 alene-2-carboxylate (Compound E). Saponification of

25 Compound E yields '

s 5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-4-bromonaphth

27 alene-2-carboxylic acid (Compound F) which is used

8 as a reagent in accordance with Formula 2. Ethyl

22 5,6,7,8~tetrahydro~5,5,8,8~tetramethyl-~3~aminonaphth

% alene-2-carboxylate (Compound C) is also diazotized

3t and reacted with HBF, to provide ethyl

2 5,6,7,8~tetrahydro-5,5,8,8-tetra-methyl-3-fluoronaph

33 thalene-2-carboxylate (Compound G) which serves

s either per se or after saponification as a reagent

35 in accordance with Formula 2.

36
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25 1 (Costar) at a density of 2,000 cells/well. The 2 cultures were
treated as descri bed above for RPM 3 8226 with the foll ow ng excepti ons.
After 4%incubation with thym dine the supernatant was 5 carefully
renoved, and the cells were washed with a 6 0.5 nmM solution of thym dine
i n phosphatwomafipaseed 7 saline. MEL80 cells were briefly trcwmtsed/18880 h
50[err]l 8 of 2.5%trypsin to dislodge the cells fromthe 9 plate.

AM.- 193 cells were plated in a 96 well 10 round bottommcrotiter plate
(Costar) at a density 11 of 1,000 cell3g/well. To appropriate wells,
retinoid 12 test conpounds were added at the final 13 concentrations

i ndi cated fgr, 1)@%&%@1@:&8 478, 8] 8-ttt dhuth 1-Ehm3mﬁéﬁ§-were
i ncubat ed for q:%frs at 53 Er&]C| al*]#’f‘din gd here of 5%
COerr] #n BAPAtH 1 ['ePr]%d f5 [ &9 ? %i di ne
(Anmershas withlthe pﬁbmﬂqnibiospm Fynthepis 4925? [1-3459}} dglture 18
medi um was %ﬁ@%ﬁ&:@ﬁﬁa w&e@muhﬁ ¢ld %Mﬁlelghwﬁﬂb.?ﬁed for an
addi ti onal hour-s. V\é Agp ? “If‘%eib t hen pr oc‘issed as follows:
21 the c8l| 1 t X 2HP 0/;"s Erf‘\"&ﬂ tdakRtic acid onto
gl ass fi ber piridwisie mhhe tﬁ&:mpgndiﬁlﬁA‘BR@tMt towgicunst| { Compountier
(Skatron, 'Qﬁiiéﬁemhsthﬁfé&war l:ot@fiéiié)&mihwtwé hé;ﬁif&%? porated into
DNA, as 4 d| t)ect ,rreasgr enent % ?"i‘ Cié &ﬁ&rﬁé‘;ﬁ %é liquid
scintill &ti &pnctAien Ry Heaﬁ.fge“ ni& F‘%p?r QLR onjd
di si nt egsat |(mm4cpley tongtieeladd i ncorporated thymdine 29 fromtriplicate
vells SEM gr VE, 80Be@ itk iddnaLagl JimashsxeaRkar Y 31
corrpounis 65 %0 Eé Bﬁ'cg’p& fhé |nventt?/on 9caus&l£§éh ?@Bl(‘:"ant
decr eas@ti n*‘l"ﬁ%’ FP@P&Héﬁ" lene (Compound J). Compound J is

12 reacted with t-butyllithium and carbon dioxide to

13 provide the corresponding carboxylic acid (Compound

14 K) from which the methoxymethyl protecting group is

15 removed by acid to give

% 5,6,7,8-tetrahydro-5,5,8,8-tetra-

17 methyl-2-hydroxynaphthalene-~3-carboxylic acid

18 (Compound L). Compound L is brominated to yield

20 dro-5,5,8,8~tetramethyl-l-bromo-2-hydroxynaphthalene

2t -3~-carboxylic acid (Compound M). Compound L and

22 Compound M serve as reagents in accordance with

23 Formula 2. The hydroxy group of Compound M is

24 protected for further transformations with

2s methoxymethyl chloride (MOMCl) in the presence of

26 base, yielding

2z 5,6,7,8~tetrahydro-5,5,8,8-tetramethyl-l1-bromo-2-met

28 hoxymethoxynaphthalene-~3-carboxylic acid (Compound

2 N).



.33 the tunor cell lines (as nmeasured by incorporation 34 of radioactive
| abel ed thym dine) in the 10[err] to 10[err] 35 nolar concentration range

of the respective test 36 conpound. WO 97/ 19052

PCT/ US96/ 18580 26 1
SPECI FI C EMBODI MENTS 2 The conpounds of this invention can be made by
3 the synt het | WORAME al pathways illustrated here. 4 The synPORUSHS/IBSEdN St

will readily appreciate that 5 the conditions set out here are specific

enbodi ments 6 which can be generalized tg any and all of the 7 conpounds
represented by Fornula 1. GEneraIIy3% speaki ng the process of

preparing conpounds of the 9 invention involves the formation of an am de
by the 10 rbaction of a conpound of the general Fornmula 2 with 11 a
conpound of2zgeneral Fornula 3, or by the reaction 12 of a conpound of
general Forgula 2a with a conpound 13 of general Fornula 3a as these
formulas are defined 14 in the Summary section of the present application
15 for patent. Thus, as is noted above, a conpound of 18 Forrmula 2 is an
acid or an ¥activated form of a 17 carboxylic aci d attached to the
aromatic postion of 18 a tetrahydronaphthal ene, = [(Rerr] and nis 1),
19 di hydroijndene ((C(Rlerr] where n is 0), chrorran (X IS

8 CO:H
0 Bra. HOAc 1) SOCl,
T e——
10 2) CHyOH, TEA
CHaCl
11 '
12 Compound O
Compound P
13
14 CO,CH,
' Ci
15 OzH
1) F3CCO,Na _
18 { o Cul, NMP, 180°C
17 2) NaOH/EtOH (o]
Br
18
' Cempound R
19 : : Compound S
20
21
22 COeH . COCH,
1) SOCl
22 2)CH:OH 1) HNO, HaS0;
2q - 2) NaOH/EtOH
25
26 Compound O Compound T
27
28 CO,H
29
30 o
31
NO,
Compound V

& 8 8 8 8

Reaction Scheme 3



20 0), thiochroman (X is S), or tetrahydroquinoline (X 21 is NR)

nucl eus. The carboxylic acid, or its 22 "activated fornf is attached to the
2 or 3 position 23 of the tetrahyronaphthal ene, and to the 6 or 7 24
position of the chroman, thiochroman or 25 tetrahydroquinoline noieties. In
the preferred 26 conpounds of the invention the attachnment is to the 27 2
position of WQ94998r onapht hal ene and to the 6 28 position HorrdoeaEste

t hi ochroman or 29 tetrahydroqui noline. 30 The term "activated fornt of
t he carboxylic acid 31 should be understood in this regard as such 32
derivative of the carboxylic acid. which 8 capable 33 of formng an ami de
when reacted with a primary 34 amne of Formula 3. In case of the "reverse
am des" 35 the activated formof a carboxylic acid is a 36 derivative

(Formula 3a3 that is capable of formng WO 97/ 19052
PCT/ US96/ 18580 27 1 an am de when reacted

wth a primary amne of 2 Fornula 2a. This, generally speaking, nmeans such
3 derivativks of a carboxylic acid which are normally 4 known and used in
the art to formanm de linkages 5 with an am ne. Exanples of suitable forns
or 6 derivatives for this purpose are acid chlorides, 7 acid brom des,

and esters pf t he carboxylic acid,

8
8
10

11
2 coaH ;; zg!gshoﬂ s
3) HNO/H,S0,
13
14 () o
15 NO,
16 Compound O ' . Compound W
17
bt}
19 _
20 COozH COH
21 L
HOAc
22 o o]
23 ) H
24 Compound O Compound X
25
26
27
28
29
30
31
32
33
34

35
36 Reaction Scheme 3 -continued-



8 particularly active esters, where the alcohol noiety 9 of the ester
forms a good | eaving group. Presently 10 nost preferred as reagents in
accordance with 11 Fornula 2 (or Forrmula 3a) are acid chlorides (X err] is
12 CL). The acid chlorides of Formula 2 (or of Fornula 13 3a) can be
prepared by trggighieyasl nmethods fromthe 14 corresponding esters (X err]
is for exanple ethyl) by 15 hydrol ysis and treatenent w'th tPCFUsbs/18s80
chloride 16 (SOC[err]). The acid chlorides of Fornula 2 (or of 17
Formul a 3a) can al so be prepared by direég treatnment 18 of the carboxylic
acids with thionyl chloride, where 19 th& carboxylic acid, rather than an
ester thereof is 20 available comercially or by a known synthetic 21
procedure. ,The acid chlorides of Formula 2 (or of 22 Formula 3a) are
typically reacted with the ami ne of 23 Forrmula 3 (or am ne of Fornula 2a)
in an inert® 24 solvept, such as nethyl ene ch 9 de, in the presence 25 of

an acid acaeptor, Ryas pyridine. 26 arQOXyl i ¢ aci ds thensel ves
so suitable for 28
cat gl yst

in accordance 27 FOr MUl Seve2a s Forrml 3 3a)

am de formati e
(4- di net hylfani nopyriJdine) in the presence/30™@f a“g&hydrating agent, such

as 31 dicyel ohexyl carbodiim de (DCC) or nore pereferably 32
1- (3-di net gyl am nopr opyl ) - 3- ethylcarbodllnlde 33 hydrochloride (EDC). 34

The carboxylic acids or the correspondi ng est PR Yof Fornula 2, are
ared as 36 described in the chem cal SC|ent|f|c or

general | y Speaki ng, prep
pat ent 10
11
2  BrMOA: DBuliTHF/-78°C
nco,
13
14

15 Compound Z _
s . ) Compound A1

17
18
10 _ _ Reaction Scheme 4
20
21

" 22
23
24

25 CO.H
- Bra/HOAe COzH

26
27

(o]
28

20 Shroot, B. :
U. S. Patent 5.059,621 ”

30

) Compound B
32

23

34

as

36 Reaction Scheme 5
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28 1l literature and the literature procedures for their 2 preparation my
be nodified, if necessary, by such 3 chenical reactions or processes which
per se are 4 known in the art. For exanple, generally speaking, 5 2,2, 4,4
and/or 2,2,4,4-substituted chroman 6 6-carboxylic acids and chroman

7-car boxyl i cweordas¥ are avail able in accordance with the teatiussanssesf 8
United States Patent Nos. 5, 006,550, 5,314,159, 9 5,324,74.4, and
5,348,975, the specifications of 10 which are expressly incorporated herein
by 11 reference. 2,2, 4,4 and/or 2,2,43@-substituted 12 thi ochroman

6- carboxylic acids are available in 13 accordance with the teachi ngs of

Uni t ed |Stat es 14 féaegt:.ﬁdw .S§dhéiias 638, dh&chFEéCpbeQHboh&mp]{@sChoh:S 15
expressly |n rpor |

5,6, 7, 8- f%tr éhﬁ%i% ﬁg §§§£§§¥f§?§ 3é|3§2fﬁeue ngenerally
speaklng aavd»nabmbstntmteddghmomﬁn fﬁarhexmémﬂuagﬁd%fWUndhuﬁinates

Pat ent Not égﬁév@%éa_ﬁeagaﬁtgp% fd ccd > @as caf wmixpm;smexarﬁs%f 20
Eg;?bggg?ig5gbgr%§nt es;s o%n%%e carbamoyl (ami e) compounds

¢ within the scope of the present invention. Thus,

7 referring now to Reaction Scheme 3,

8 2,2,4,4-tetramethylchroman—s—carboxyiic acid

s (Compound O, see U. S. Patent No. 5,006,550) is

10 brominated with bromine in acetic acid to yield the
11 corresponding B-bromo derivative (Compound P).

12 Compound P is converted to the acid chloride by

13 treatment with thionyl chloride, and the resulting
11 acid chloride is suitable for reaction with an amine
s of Formula 3 to provide the carbamoyl (amide)

16 compounds of the invention. The acid chloride is

17 also reacted with an alcchol (methénol) in the

18 presence of base to yield the corresponding ester,

19 methyl .

20 2,2, 4,4—tetramethyl 8~bromochroman-6-carboxylate

21  (Compound R). The bromo function of Compound R is
2 converted to a trifluoromethyl function by treatment
23 with sodium trifluorcacetate in the presence of

24 cuprous iodide catalyst and l-methyl-2-pyrrolidinone
25 (NMP), and the carboxylate ester group is saponified
26 to yield )

27 2,2,4,4-tetramethyl-B-trifluoromethylchroman-6-carbo
28 xXylic acid (Compound S). Compound S is within the
23 scope of Formula 2 and is suitable per _se or as the
% acid chloride or in other “activated"” form to react
31 with the amines of Formula 3 to yield the carbamoyl
32 (amide) compounds of the invention.

3 2,2,4,4-Tetramethylchro-man-6-carboxylic acid

34 (Compound O) is also converted to the methyl ester
s5 (Compound T) which is then nitrated to yield

36 2,2,4,4-tetramethyl-8-nitrochroman-6-carboxylic acid



29 [err] WO 97/ 19052

PCT/ US96/ 18580 30 [err] WO 97/ 19052
PCT/ US96/ 18580 : 31 1 Reaction Schenes 1
and 2 pr-ovide exanples for 2 the synthesis of derivatives of 3

5,6,7,8-tetrahydro-5, 5, 8, 8- tetranethylnaphthalene 2-
N WO 97/19052 PCT/US96/18580

37.

(Compound V), still another reagent within the scope
of Formula 2. Moreover, in the example further
shown in Reaction Scheme 3,
2,2,4,4~tetramethylchroman- 6-carboxylic acid
(Compound 0) is converted to the ethyl ester and
nitrated thereafter to yield ethyl
2,2,4,4-tetramethyl~-8-nitrochroman-6-carboxylate
(Compound W). Still further, Compound O is reacted
with ICl to yield
2,2,4,4-tetramethyl-B-iodochroman-G-carboxylic acid
{Compound X).

- In accordance with the example shown in Reaction
Scheme 4, 2-methylphenol is subjected to a series of
1 reactions in accordance with the teachings of United
15 States Patent No. 5,045,551 (incorporated herein by
16 reference) to yield 2,2,4,4,8-pentamethylchroman
17 {(Compound ¥Y). Compound ¥ is brominated with bromine
18 in acetic acid to give
9 2,2,4,4,8-pentamethyl-6-bromochroman (Compound Z)

20 which is reacted with t-butyl lithium and thereafter
21 with carbon dioxide to give

2 2,2,4,4, 8-pentamethylchroman-G-carboxyllc acid

23 (Compound A,).

24 Reaction Scheme 5 illustrates the synthesis of
2s  4,4-dimethyl-8-bromochroman~6-carboxylic acid

26 (Compound B,) by bromination of

27 4,4,-dinethyl-chroman-6~carboxylic acid which is

28 available in accordance with the teachings of United
29 States Patent No. 5,059,621, the specification of

30 which is incorporated herein by reference.

s 2,2,4,4,8-Pentamethylchroman-6-carboxylic acid

2 (Compound A,) and .

33 4,4,-dimethyl-8-bromochroman-6é-carboxylic acid

34 (Compound B,) serve as reagents, either ger.se, or as
35 the corresponding acid chlorides (or other

3% “"activated form),'in accordance with Formula 2 for

O 0 N & 00 A 0N

- mh ek -
W N - 0



4 carboxylic acid, which are wwthin the scope of 5 Fornula 2 and which are
reacted wwth an amne of 6 Fornula 3 to provide 7

(5,6,7,8-tetrahydro-5,5, 8, 8-tetranet hyl - napht hal ene- 8 2-yl ) car banoyl
derivatives within the scope of 9 Fornula 1. Thus, as is shown in Reaction
Schenme 1, 10 ethyl 11 5,6,7,8-tetrahydro-5,5, 8, 8-tetranet hyl napht hal ene- 2-
12 car boxyl wigeeri@mszpound A) is nitrated to provide the 13 CRCTAISISOASHONG
3-nitro conpound (Conmpound B). The 14 nitro group of Conpound B is reduced
to provide the 15 correspondi ng 3-am no conpound (Conpound C) which is 16
described in the publication Lehnmann et 38 . Cancer 17 Research, 1991, 51,
4804. Ethyl 18 5,6,7,8-tetrahydro-5,5, 8, 8-tetranethyl -3-am nonaphth 19

al ene- 2- canboxﬂaat%?l'(mabanefcﬁhes %Méd(p@l%)ypqus of

correspondhngt‘imbr deti Yavene iomnpound 21 D), which is converted by

t r eat ment W|th 22 ?ng’gé é%&aﬂgwr ﬁg:mtz] o&ggé@l%eﬁéﬁgggr qzll to ethyl

23 5,6,7, 8- tetrahy etranet ronona
al ene- 2- cal‘bo%ﬁaa@? @fpbarmuip %é&iﬁf?%aﬂ“bﬁeof:%%ﬁp%d E yields 26
5,6, 7, 8-t el alpyifafula 53 8i8- Let hateih Whek bthevanphieh cahpahaiis Zaxa) boxyl i c

d (Co I
201 0, (Comgunberle N £ BoHRINGZ 32 R1d8TE°Dh BRCASRIANYA M {pEor T =
al ene- 2- car’bo?ﬁ%%“(%b%ﬁuﬁﬂtq LTS dﬁ%‘br%l}i’%‘i‘oﬂ‘z%&%fc&ﬁ@tﬂefdﬁ endith
HBF[err] te ppatedet eliyérd8fure. More specifically, the amine

5, 6, 7, 8- tefora@ﬂi’u{ suhds 8o§ ?Sml@tah%aé ﬁéugéegam&%s described
t hal ene- 2- car hoxyl. at e 0 whi ch serY 4 ejther rp%' se or after
{oREL43S, 7

saponi fi ca‘f’l o dhe i ﬁ"&'ccﬁfr WFERaEYFful 872

known compounds of the llterature, by such chemlcal
12 reactions or transformations which are within the
13 skill of the. practicing organic chemist. Reaction
142 Scheme 6 jillustrates examples for the preparation of
15 amine compounds of Formula 3 (where Y is phenyl)
16 from commercially available starting materials
17 (Aldrich Chemical Company, or Research Plus, Inc.
18 The illustrated compoﬁnds of Formula 3 are used for
19 the synthesis of several preferred compounds of the
20 invention.
21
22

23 ) cozcsz
24 1) NayCra04, HOAe, HaSO4, 90°C
2) SOC, o
25 3) EtOH/Py. CHCly
NO, F HaN F

2 4) Ha, Pd/C
27 Compound C1
28
29
o . CO,C4Hg
N 1) Na3Cr20y. HOAc, HaSOy, 90°C

2) SOCl»

3) ElOH/Py CH.Cl,
32 NO; B 4)H, PUC HoN Br
33
o o Compound D1
35

36 ' Reaction Scheme 6
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32 15,6,7,8-Tetrahydro-5,5,8, 8-tetranethyl-2-hydroxy- 2 naphthal ene

(Conpound_H, available in accordance 3 with the publication Krause

Synt hesis” 1972 140), is 4 the starting material in the exanple shown in 5

React i on SCheﬁﬁ ; mpound His bromnated to 6 provide the correspondi ng

3-brono conpo c? ound 7 I) which is thereafter protect 8TUS6/15880

hydr oxyl 8 functlon by treatnment with nethoxynethyl chloride 9 (MOMJ) to.

yield 10 5,6,7,8-tetrahydro-5,5,8,8-tetr gethyl 3- met hoxynmet- 11

hoxy- 2- br ormnapht hal ene (Conpound J). n%ound Jis 12 reacted with

t-butyllithiymand carbon dioxide to 13 provide the correspondi ng

carboxylic aC| d (Conmpound 14 K) from which the nethoxynet hyl protecting

group is 15%renoved by acid to give 16 5,6,7,8-tetrahydro-5,5,8, 8-tetra-

17 met hyl - 2- Rydr oxynapht hal ene- 3- car boxyl ic acid 18 (Compound L) . c{C):zoﬁ_‘rrl:eound
9

L is bromnaged to yiele

dr05588tetraneth 3t ono- ’:"‘aH-- 21 3 bxylic acid
( Conpound I\/9 Compoung ond 22 l Mserve as reagen placcor dance
wi th 23 Forntl a 2No;The h¥dr oX§ gL Peds Apound M is 8 prot%ect e@ f or

further transformations with 25 rrethoxyrrethyl chl ori de (I\/U\/Clg in the

presence of 26 base, yielding 27 ompound E
5,6,7,8-tetrahydro-5,5, 8, 8-tetranet hyl - 1- br ono- 2- net
]

10

11

12 COH CO,CH,
1) 50Cl»
13 ’
2) MeOH/TEA/ CHaCla
b HoN Swo, _ HaN NO,
18 . . . .
16 Compound F1 : .
Y . '
18 S '
19 - :
20 - CO,CoHg
21 EDC, DMAP
22 EtOH
23 : HaN
24
25 | . Compound Gl
E
26 1) SOCly
2) CH,OH/Py
27 CO,H AN CH N | CO,CH4
28 4)H,, Pd/C -
29
F F
30
31 Compoond H1
32
33
34

35
36 Reaction Scheme 6 -continued-



28 hoxynet hoxynapht hal ene- 3-carboxylic acid (Conmpound 29 N)

97/ 19052
PCT/ US96/ 18580 33 [err] WO 97/ 19052
PCT/ US96/ 18580 34 [err]
) WO 97/19052 _ PCT/US96/18580
40

Py

©C O N O O &8 W N

8 8% 8 8RR 2 8YBYBRYEBNRY S s 3aza R 23

Thus, in accordance with Reaction Scheme 6,
3-nitro-6-methyl-~fluorobenzene (Aldrich) is
subjected to oxidation, conversion of the resulting
carboxylic acid to an acid chloride and thereafter
to an ethyl ester, followed by reduction of the
nitro group, to yield ethyl
2-fluoro~4~-amino~benzoate (Compound C,).
3-Nitro-6-meéthyl~bromobenzene (Aldrich) and
3-nitro-6-methyl-chlorobenzene (Aldrich) are
subjected to essentially to the same series of
reactions to yield ethyl 2-bromo-4-amino-benzoate
(Compound D,) and ethyl 2-chloro-4-amino-benzoate
{Compound E,), respectively. 2-Nitro-4-aminobenzoic
acid (Research Plus) is converted to its methyl
ester (Compound F,} through the corresponding acid
chloride. 2,3,5,6-Tetrafluoro-4-amino-benzoic acid
(Aldrich) is esterified by treatment with ethanol in
the presence of
1—(3-dimethylamin6propy1)—3—ethylcarbodiimide
hydrochloride (EDé) and 4-dimethylaminopyridine in
CH,Cl, to give ethyl
2,3,5,6-tetrafluoro-4-amino-benzoate (Compound G,).
2,4,6-Trifluorobenzoic acid (Aldrich) is converted
to the methyl ester through the acid chloride, and
the 4-fluoro atom is diéplaced by reaction with
sodium azide, followed by hydrogenation, to yield
methyl 2,6-difluoro-4-amino benzoate (Compound H,}.
Compounds C,, D,, E,, F,, G, and H, serve as amine
reagents in accordance with Formula 3. Further
examples of reagents in accordance with Formula 3
are nitro, fluoro, chloro, bromo and trifluoromethyl
derivatives of amino substituted heteroaryl
carboxylic acids, or their lower alkyl esters, such
as ethyl 2-amino-4-chloropyridine 2-carboxylate,
ethyl 5-amino-3-chloropyridine 5-carboxylate, and
3,4~dibromo-5-aminothiophene-2-carboxylic acid. The



PCT/ US96/ 18580 35 [err] WD 97/ 19052

PCT/ US96/ 18580 36 1 React.i on Schenes 3,
4 and 5 .provide exanples for 2 the synthesis of derivatives of 2,2,4,4 and
3 4, 4-substituted chroman-6-carboxylic acids which can 4 serve as reagents

I n accor dancevgbidvesormula 2 for 5 the synthesis of the car bpemisesgseal de)
conpounds 6 within the scope of the present invention. Thus, 7 referring

now t o Reaction Schene 3, 8 2, 2,4, 4-tetramnet hyl chroman-6-carboxylic acid 9
(Conpound 0, see U S. Patent No. 5,006, 2p0) is 10 brom nated with bron ne
in acetic acid to yield the 11 correspondi ng 8-brono derivative (Conpound

P). latter examples can be prepared by respective
chlorination or bromination of
2-aminopyridine-5-~-carboxylic acid or of its ester,
3-aminopyridine-6-carboxylic acid or of its ester
{described in WO 93/06086) and of
2-aminothiophene-5~carboxylic acid (described in
PCT/US92/06485). '

The reaction between the compounds of Formula 2

and Formula 3 or between compounds of Formula 2a and
3a, described above, comprises the actual synthesis
of the carbamoyl (amide) compounds of the invention.
Numerous examples of this reaction are described in
detail in the experimental section below. The
carbamoyl (amide) compounds of the invention can be
converted into thiocarbamoyl (thioamide) compounds
of the invention where with reference to Formula 1 2
17 is 8, by reacting the carbamoyl (amide) compound
18 with .
19 2,4-bis(4-methpxypheny1)—1,3-dithia—2,4-diphosphetan
20 e-2,4-disulfide (Léwesson's reagent). This reaction
2t is illustrated in Reaction Scheme 7 for two specific
22 examples for the compounds of the invention.
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12 Conpound P is converted to the acid chloride by 13 treatnment with
thionyl chloride, and the resulting 14 acid chloride is suitable for
reaction.with an amne 15 of Forrmula 3 to provide the carbanoyl (am de) 16
conpounds of the invention. The acid chloride is 17 also reacted with an
al cohol in the 18 presence of base to yield the i ng
ester, 19 n&&#ﬁﬁ 2,2,4,4-tetranet hyl - 8- bronochr oman- 6- car%& &ﬁﬂg@ﬂ
(Conpound R). The brono function of Conpound Ris 22 converted to a
trifluoronmethyl function by treatnment 43 with sodiumtrifluoroacetate in

t he presence of 24 cuprous iodide catalyst and 1-nethyl-2-pyrrolidinone 25
(NWP), ang the carboxylate ester group is saponified 26 to yield 27

2,2,4,4-tetranmethyl -B-trifl uoronethyl chroman-6-carbo 28 xylic acid COgEt
(Conmpound?S). Conpound S i s wikhi n ke 29 scope of Fornula 2 A

suitabl e per_se or as tfe 30 d chloride or 3 t|v
Rormll a 3 to viel : |,
3 24—%3%‘%%@ ¢

react 31 yitf A 1 de)
conmpounds o Bt et | O man- 8- car boxyl i c
acid 34 (Tofp S also converte& to the W ester 35 (Conpound T)
which is ¢henyp Y
2,2, 4, 4-tgtr g hyl - 8-ni trochroman-6-carboxylic acid WO
97/ 19052 . Compound I1 PCT/ US96/ 185 8f3mpound 25

4

10 CO4Et

1 O£t

12

_Lawensson

» benzene. 80°C

14

15

16 Componnd 1 Compound 27

17

18

19 : - Reaction Scheme 7

20 In Reaction Scheme 7 one starting material ethyl

21 4-[(5',6’,7’,8"-tetrahydro-5’,5’,8’,8’~tetramethylnap
22 hthalen~2-yl)carbamoyl]benzoate (Compound I,) is

23 obtained in accordance with the teachings of

24 Kagechika et al. J. Med Chem. 1988 31, 2182 - 2192.
25 The other starting material, ethyl

26 2~fluoro-4-{5°,6’,7’,8’~-tetrahydro-5-,5’,8’,8'-tetra
27 methylnaphthalen-2-yl)carbamoyl]lbenzoate (Compound
22 1) is obtained in accordance with the present

29 invention.




37. 1 (Compound V), still another reagent within the scope 2 of Fornula 2.
Moreover, in the exanple further 3 shown in Reaction Schene 3, 4
2,2,4,4-tetranet hyl chroman- 6-carboxylic acid 5 (Conpound 0) is converted
to the ethyl ester and 6 nitrated thereafter to yield ethyl 7

2,2, 4, 4-t et r agRs Siydoest- ni t rochr onan- 6- car boxyl ate 8 ( Conpound pw[ms%[ldsho
further Compound O is reacted 9 with ICL to yield 10

2,2,4,4-tetranet hyl - 8-i odochr onan- 6- carboxylic acid 11 (Conpound X). 12

In accordance with the exanple shown in Egaction 13 Schene 4,
2-met hyl phenol is subjected to a series of 14 reactions in accordance with
the teachings of United 15 States Patent No. 5,045,551 (incorporated herein
by 16 reference) toyield 2,2,4,4,8-pentanethyl chroman 17 (Conpound Y).
Conpound Y s brominated with bronine 18 in acetic acid to give 19

2,2,4,4, 8-pént anet hyl - 6- bronochr oman (Conpound Z) 20 which is reacted W th
t-butyl l'ithiumand thereafter 21 with carbon dioxide to give 22

2,2,4, 4, 8-pentanet hyl chroman- 6- car boxylic acid 23 (Conpound Alerr]). 24
Reaction Schenme 5 illustrates the synthesis of 25

4, 4-di met hyF- 8- br onochr oman- 6- car boxylic acid 26 (Conpound Blerr]) by

brom nationzof 27 4,4, -di nethyl -chroman-6-carboxylic acid which is 2%%%&
avail abl e i g accordance with the teachings of Unlted 29 § at egAParent No.
5,059, 621, the specification of 30 which is i i
reference. 81 2, % 4 8- PenE@gethylchronan 6- c P
Alerr]) ande33 4
Bl[err]) serye as
chl ori des (gr ot K

c A Rround
C acﬂd 34 (Cbnpound

eQr respondi ng aci d
OMOM

12 Compound K1
14
15 CO:C;HS
17 [(.coyacunu
18 'l'hxophmol CHy SI
BFy O(C'uﬂs)'-
19 ?
o .
2 Compound 7
21
22 ' ' CO;C2Hs
23 [¢]
24
N F o
25 H
26 OCzH1s
27
28 Compound L1
25 '
30

31
32
33
34
35
3 Reaction Scheme 8



36 "activated form, in accordance with Formula 2 for WO 97/ 19052
PCT/ US96/ 18580 38 1 the synthesis of the
car banoyl *(am de) compounds of 2 the present invention. 3 Ref erri ng
back now to the reaction between the 4 reagent of Fornmula 2 with an am ne
conmpound of whobRigdk @ 3 it is noted that the am ne conpounds are, 6
general | y speaking, available in accordance with the 7 statBCcHBVS6{884; ¢ .
as described in the scientific and 8 patent literature. More
specifically, the amne 9 conpounds of fprnmula 3 can be prepared as
described 10 in the scientific and patent literature, or from1l known
conpounds of the literature, by such chem cal 12 reactions or :
transformatj ons which are within the 13 skill of the practicing organic
chem st . eaction 14 Schene 6 illustrates exanples for the preparation of
15 am ne cdnpounds of Fornula 3 (where Y is phenyl) 16 from comercially
available starting materials 17 (Al drich Chem cal Conpany, or Research
Plus, Inc. 18 The illustrated conpounds of Formula 3 are used for 19 the
synt hesi s %f several preferred conmpounds of the 20 invention. 21 22

7
8
]
10 :
. : o)
1"

12 COH
EDC. DMAP

13 Methyl 4-amino-
2.6-difivorobenzoate

14 OMOM

Iz

OMOM

15 Br o : or Compound M1
16 Compound N

17
18

19

. ’ F
COH

o]

20 .
N F

21 1Y NaOH/EtOH H
2 2y HCUMeOH

CK
23

Br

24

25 Compound 36
26 ’ .
27

28

29

30

31

32

33

34

35

38 Reaction Scheme 9
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39 [J[err]
WO 97/19052 ' PCT/US96/18580
45
COLCofls
o]

cozu KI
1)SOCh ﬁ F
2) Ethyl 4-amino-2-fluoro . i

benzoate, Py
(o] [o]
3)H,, PAC
NO, NH,

Compound V Compound N1

COxCaHs

NO.

2) NaN,

Compound 15

Reaction Scheme 10

Reaction Schemes 8, 9 and 10 disclose examples
for the preparation of carbamoyl (amide) compounds
of the invention, first by a coupling reaction of a
compound of Formula 2 with a compound of Formula 3,
followed by one or more reactions performed on the
carbamoyl (amide) compound that has been first
obtained directly in the coupling reaction. Thus,
as is shown in Reaction Scheme 8,
5,6,7,8-tetrahydro—5,5,8,8-tetramethyl4
3-methoxymethoxynaphthalene-2~carboxylic acid
(Compound K) is coupled with ethyl
4-amino-2-fluorobenzoate (Compound C,) in CH,C1l, in
the presence of
l-(3-dimethylaminopropyl)~3~ethylcarbodiimide
hydrochloride (EDC) and dimethylaminopyridine (DMAP)
to give ethyl
2-fluoro-4-[5’,67,7’,8'~-tetrahydro-5’,5’,8’,8’-tetra
meth-



WD 97/ 19052 PCT/ US96/ 18580

40 Thus, in accordance with Reaction Schene 6, 2
3-nitro-62nethyl-fluorobenzene (Al drich) is 3 subjected to oxidation,
conversion of the resulting 4 carboxylic acid to an acid chloride and
theredfter Sy@omeet hyl ester, followed by reduction of thq,cq,ﬁygg,ggsgroup,
to yield ethyl 7 2-fluoro-4-am no-benzoate (Conpound Cerr]).-

3-Ni tro-6-net hyl - bronobenzene (Al drich) and 9 '
3-nitro-6-nethyl-chl orobenzene (Al drich), are 10 subjected to essentially to
the sane series of 11 reactions to ylelé6ethyl 2- bronD 4 -am no-benzoate 12

Conpound err and t 2-chl or o- 4- 0- be oa 0
(E[e;nro]) rig[s ] t% ’ézww'axx- H%éﬂz%‘? 32y t@é&%&nflﬁeﬂzus) i s
convertedz o oate rrébetpoj.lEndasKﬁ)r- (Ckhqaomethbmnq‘l;hyhrpughecrtang
correspond n f‘éh i@ Hinivéd- £2om & Wﬂcﬁfkuqsf ﬂré&tﬁén‘%e%&‘.l? acid 17

Al drich f b t f 19
(1<3rh?nét4hy| brs' o RS PREF £ SAuGH S 2BERFAPOLR GrOSBLEERS) and
4- dlnethyhan1nnp§thyﬂne in 21 CHerr]Cl[err] to glve ethyl 22
2,3,5, 6- v] )50
e F%traélg%er&%mmb@nzvate (-G@mr&ddco ff er
t
;

,4,6-Trifluorobenzoic dric td the netﬁyF ester
hrough tHe JREHR¥ASi gﬁ’ %‘%’BY'ZBGP% % bﬁFF?a&%h'Ced by
eaction vt lbenzoate (Compound 7). The hydroxy function of
9 Compound 7 is converted into an n-hexyl ether by
10 treatment with hexyl iodide in the presence of mild
11 base. '
12 In accordance. with Reaction Scheme 9
3 5,6,7,8~tetrahydro-5,5,8,8-tetramethyl-l1-bromo-2-met
14 hoxymethoxynaphthalene-3-carboxylic acid (Compound
15 N) is coupled with methyl
16 4-amino-2,6-difluorobenzoate (Compound H,) in CH,C1,
17 solvent in the presence of ethylcarbodiimide
12 hydrochloride (EDC) and DMAP to provide methyl
19 2,6-difluoro-4-[(5’,6’,7’,8’-tetrahydro-5',57,8,8"~
20 tetramethyl-l’-bromo-2‘-methoxymethoxy-naphthalen-3’
2t =yl)carbamoyl]benzoate (Compound M,), from which the
22 esterifying methyl group and the methoxymethyl
23 protecting group are removed by treatement with base
2« and acid, respectively.
25 Reaction Scheme 10 discloses the example of
26 converting 2,2,4,4-tetramethyl-B-nitrochroman~6~
27 carboxylic acid (Compound V) into the corresponding
22 acid chloride by treatment with thionyl chloride,
20 followed by coupling with ethyl |
30 4-amino-2~fluorocbenzoate (Compound C,) and
» hydrogenation to yield ethyl
2 2-fluoro-4-[(2’',2’',4’',4'-tetramethyl-8’'-amino-6’~chr
33 omanyl)carbamoyl]benzoate (Compound N,). Compound N,
¢ is converted to the corresponding 8-azido compound,
5 ethyl 2-fluoro-4-[(2’,2’,4’',4'-tetramethyl-8’-azido-
¢ 6’-chromanyl)carbamoyl}benzoate (Compound 15) by



26 sodium azide, followed by hydrogenation, to yield 27 nethyl

2,6-di fluoro-4-am no benzoate (Conmpound Herr]). 28 Conmpounds ([err],
Derr], Eerr], Flerr] Jerr] and Herr] serve as am ne 29 reagents in
accordance with Formula 3. Further 30 exanples of reagents in accordance
with fornul a yFdype Nitro, fluoro, chloro, brom and trifl uRkOiEich¥dse 32
derivatives of amno substituted heteroaryl 33 carboxylic acids, or their
| ower al kyl esters, such 34 as ethyl 2-am no-4-chloropyridine

2- carboxyl ate, 35 ethyl 5-am no-3-chlorof¥ridi ne 5-carboxylate, and 36

3, 4- di br ono- 5- am not hi ophene- 2-carboxylic acid. The WO 97/ 19052
PCT/ Us96/ 18580treatment of isoamYl nitrate aqq._ Nq_Nj.atter exan'p| es can be
prepared by,respective 2 chlorination or brom nation of 3

2- am nopyri di ne-5-carboxylic acid or of its ester, 4
3-aninopyri3ine-6-carboxy|ic acid or of its ester 5 (described in WO

93/ 06086) arMd of 6 2-am not hi ophene-5-carboxylic acid (described in 7
PCT/ US92/ 06485) . 8 The reaction between the conpounds of Formula 2 9

and Formul a3 or bemmeem,conp%#?ﬂs of Fornula 2a and I8 33:Mdescrirpad
above, conp%ises t he tual s esis 11 of the carbano (am conpounds
of the invertion. oNHaexanpl es this reacti esc’ybed in 13
detail in the(\ﬂﬁxee i ment gl semohiel-e&iﬁhe—— (Ra)o v SN CON,

9 \x /) acetonc I\x /’l

10 .

n . - (Wp Wp
12 Formula 2 _ _ Formula 6
13 : .
14 _ t-BuOH
15 _
16 ' ' [ R R (Ry)m ]
17 N
" ({31 Vv I h SNPN=C=0
19
20 ' \x /‘L:,
21 i . (wWip _
.2 . Formmula 7

.23 .
24 | _ IHzO
26 '
2 Ry R (Ra)m
27 ' Sin
28 (Rg)onnr l ijHz
29

N

. N

! ' Formula 2a W

32
33
34
35
36 Reaction Scheme 11



14 car banmoyl (am de) conpounds of the invention can be 15 converted into

t hi ocar banoyl (thi oam de) conpounds 16 of the invention where with
reference to Formula 1 Z 17 is S, by reacting the carbanoyl (am de)
conpound 18 with 19 2 , 4-bi s(4-met hoxyphenyl)-1, 3-dithia-2, 4-di phosphet an
20 e22, 4-diwblohisie2 (Lawesson' s reagent). This reaction 21 ipgeriddokipdsg@t €d in
Reaction Schenme 7 for two specific 22 exanples for the conpounds of the

i nvent i on. WD 97/ 19052

PCT/ US96/ 18580 48 42 [err]

Reaction Scheme 11 illustrates the synthesis of
the primary amine compounds of Formula 2a from the
acid chlorides (X, = Cl) or other form of activated
acids of Formula 2 where the primary amine of
Formula 2a is not available by a published
literature procedure. Thus, substantially in
accordance with the step of a Curtius rearrangement,
the acid chloride of Formula 2 is reacted with
sodium azide in acetone to yield the azide compound
10 of Formula 6. The azide of Formula 6 is heated in a
11 polar high boiling solvent, such as t-~butanol, to
12 provide the intermediate isocyanate of Formula 7,

13 which is hydrolyzed to yield a compound of Formula

~ o N s WON -

14 2a.
15
16
17 :
F CO.H F co&
18 1) E:OH/H, SO,
b 2) Buli/CO,
20 B . | HOLC £
21
Compourd T
22 Sugawara, S; Ishikawa, N. 1
23 - Kogyo Kaguku Zasshi
2 1970, 73, 972-979
e . F
25
26 £ CoH E CO,E!
27 , D EOR/MH,S0O,
28 2) BuLi/CO,
29 Br . F HO,C
3 MSchacl Reuman et al
32 J. Med. Chem.
33 1995, 38, 2531-2540
34

3s

36 Reaction Scheme 12



20 I n Reaction Schenme 7 one starting material ethyl 21

4-[5,6',7" ,8 -tetrahydro-5,5,8 ,8 -tetranethyl nap 22

ht hal en- 2-yl ) car banoyl ] benzoate (Conpound I[err]) is 23 obtained in

accordance with the teachings of 24 Kagechika et al. J.
2182 * 2192. Apodhrevost her starting material, ethyl 26
2-fluoro-4-[5,6",7 ,8 -tetrahydro-5',5",8,8 -tetra 27
met hyl napht hal en- 2-yl ) car banoyl ] benzoate (Conpound 28 1)

Med Chem 1988 31
PCT/US96/18580

is obtained in

-accordance with the present 29 invention9 WO 97/ 19052
PCT/ US96/ 18580 43
1 Reaction Scheme 12 illustrates examples for

compounds are not available commercially

example 2,5~difluoro-4-bromobenzoic acid

by treatment with ethyl alcohol and acid

© 0 N a6 & s BN

-
(-]

preparing compounds of Formula 3a where such

or by a

published literature procedure. Thus, by way of

(available

by the literature procedure of Sugawara et al. Kogyo
Kaguku Zasshi 1970, 73, 972-879) is first esterified

to yield

the corresponding ester, and thereafter is reacted
with butyl lithium followed by carbon dioxide to

11 give the moncester of 2,5-difluoro terephthalic acid
12 (Compound T,). A similar sequence of reactions

13 performed on 2,3,5,6~difluoro-4-bromobenzoic acid

14 (available by the literature procedure of Reuman et
ts al. J. Med. Chem. 1995, 38, 2531-2540) yields the
16 - monoester of 2,3,5,6~tetrafluoroterephthalic acid.

17 The just illustrated sequence of reaction can be,

18 generally speaking, utilized for the synthesis of

19 all compounds of Formula 3a with such modification
20 which will become readily apparent to those skilled

21 in the art, where such_compounds are not available
22 by a known literature procedure.
23 Numerous other reactions suitable for preparing

24 compounds of the invention, and for converting

2s compounds of Formula 1 within the scope of the

26 present invention into still further compounds of

27 the invention, and also for preparing the reagents
28 ©Of Formula 2, Formula 3, Formula 2a and Formula 3a
20 will become readily apparent to those skilled in the

30 art in light of the present disclosure.

In this

31 regard the following general synthetic methodology,
22 applicable for conversion of the compounds of

33 Formula 1 into further homologs and/or derivatives,
a4 and also for preparing the reagents of Formula 2 and
35
36

3, (as well as 2a and 3a) is noted.

Carboxylic acids are typically esterified by



[err] WO 97/ 19052

PCT/ US96/ 18580 44 [err] WO 97/ 19052
PCT/ US96/+18580 45 [err]
) WO 97719052 | _ - PCT/US96/18580
50

refluxing the acid in a solution of the appropriate
alcchol 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 dimethylaminopyridine.
The ester is recovered and purified by conventional
means. Acetals and ketals are readily made by'the
method described in March, "Advanced Organic
Chemistry," 2nd Edition, McGraw-Hill Book Company, p
810). Alcohols, aldehydes and ketones all may be
protected by forming respectively, ethers and
esters, acetals or ketals by known methods such as
those described in McOmie, Plenum Publishing Press,
1973 and Protecting Groups, Ed. Greene, John Wiley &
Sons, 1981. B

A means for making compounds where A is (CH,),
(g is 1 - 5) is to subject the compounds of Formula
1, where B is an acid or other function, to
homologation, using the well known Arndt-Eistert
method of homologation, or other known homologation
procedures. Similar homologations (and several of
the other herein mentioned synthetic
transformations) can be transformed on the reagent
of Formula 3. Compounds of the invention, where A
is an alkenyl group having one or more double bonds
can be made, for example, by having the requisite
number of double bonds incorporated into the reagent
of Formula 3. Generally speaking, such compounds
where A is an unsaturated carbon chain can be
obtained by synthetic schemes well known to the
practicing organic chemist; for example by Wittig
and like reactions, or by introduction of a double
bond by elimination of halogen from an
alpha-halo-carboxylic acid, ester or like
carboxaldehyde. Compounds of the invention where

© @ «Ww O U W .o -
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19 Reaction Schenes 8, 9 and 10 di scl ose exanples 20 for the
preparation of carbanoyl (am de) conpounds 21 of the invention, first by a
coupling reaction of a 22 conpound of Fornmula 2 with a conpound of Formul a
3, 23 followed by one or nore reactions performed on the 24 carbanoyl

(ami de) conpowuezrieesz has been first 25 obtained directly in RORASI6UASP Ng
reaction. Thus, 26 as is shown in Reaction Schene 8, 27
5,6,7,8-tetrahydro-5,5, 8, 8-tetranet hyl - 28

3- nmet hoxynet hoxynapht hal ene- 2-carboxylic sgcid 29 (Conmpound K) is coupled
with ethyl 30 4-am no-2-f Iuorobenzoate (Conpound (err]) in CHerr]C[err]

in 31 the es@ﬁ‘éeEBEr%%p had uléyl(a&él@ylea[)gk deﬁ@yd:&ﬁrb@dl i mide

33 hydrochl ori de and di th Ianlno di ne |ve eth | 35
>t o o 4.4 5 made; By uRing f56, gogresdaid AT at VY By heterdary™ Y

3 aldehyde intermediate. Such intermediate can be
obtained by reactions well known in the art, for
example, by reaction of a corresponding methyl
ketone with strong base, such as lithium diisopropyl
amide.
The acids and salts derived from compounds of

Formula 1 are readily obtainable from the

10 corresponding esters. Basic saponification with an
11 alkali metal base will provide the acid. For

12 example, an ester of Formula 1 may be dissolved in a
13 polar solvent such as an alkanol, preferably under
14 an inert atmosphere at room temperature, with about
15 a three molar excess of base, for example, potassium
16 or lithium hydroxide. The solution is stirred for
17 an extended period of time, between 15 and 20 hours,
18 cooled, acidified and the hydrolysate recovered by
19 conventional means.

20 The amide (in Formula 1 B is CONR,R,,) may be

21  formed by any appropriate amidation means known in
22 the art from the corresponding esters or carboxylic
23 acids. One way to prepare such compounds is to

24 convert an acid to an acid chloride and then treat
2s that compound with ammonium hydrox1de or an

26 appropriate amine.

27 Alcochols are made by converting the

28 corresponding acids to the acid chloride with

2 thionyl chloride or other means (J. March, "Advanced
s0 Organic Chemistry", 2nd Edition, McGraw-Hill Book

s+ Company), then reducing the acid chloride with

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

33 gives the corresponding alcohols. Alternatively,

4 esters may be reduced with lithium aluminum hydride
35 at reduced temperatures. Alkylating these alcohols
3 with appropriate alky halides under Williamson

(- TN - R
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46 1 yl-2'-nethoxynet hoxy-napht hal en-3" -yl )carbanoyl [benz 2 oate (Conpound
Klerr]).. The net hoxynet hyl protecting 3 group is renoved from Conpound
Klerr] by treatnment with 4 thiophenol and borontrifluoride ethereate
resubting 5 6 2-fluoro-4-[5,6",7",8 -tetrahydro- e

, 5,8 ,8 -te‘it"?g%wrret hyl - 2' - hydr oxy- napht haI en 3" -yl)car barmym'lsyﬁém%enzoat e
(Cbnpound 7). The hydroxy function of 9 Conmpound 7 is converted into an

n- hexyl ether by 10 treatnment with hexyl_,iodide in the presence of mld 11

base. 12 - I'n accordance.w th Reactiéa Schene 9 13
5,6,7,8-tetrahydro:5, 5 8 8- teIranE r
hoxymet hoty n&SiaHet @R iﬂéa é‘ Cﬂ?ﬁp‘&Untﬁ%%)? ) 3% thewi th

met hyl 1624-mmﬁreépﬁndmﬂgxatﬁnmaoatEh@&snnimdhd@sr:ﬁn|be(}{err]C1[erﬂ

L7 301 vent | e PEERCHLS diesthYbyreadit Mg hinydiaehl ori de (EDC) and

2, 6- dlfludroﬂPHR?Prﬁat? apids innfhe, presenge of agdd catalysts
tetranethyl br dbepelohetyboyrbolddimicepamdl en-3' 21

-yI)carbannyu£¥§¥ﬁzigm(ggggﬁgyﬁ Fgerr]) fromwhich the 22 esterifying

nmet hyl group an protecting group are renoved by
treatemen? with biddehydag Sany, ?eEE%E?F?éI yrom the corzespandih@nme 10

ChsClOsesath@ﬁ&ﬁﬂf&eaQEdeI!WWSEhgnml1d oxidizing agents such as

22 e SR ATl AT SR 1o AP RENE ErdGhd dLo(RaHag, ) 1nto
i E. ., Schmidt, G., Tet. Lett., 399, 1979), or
11 dimethyl sulfoxide/oxalyl chloride in methylene
12 chloride (Omura, K., Swern, D., Tetrahedron, 1978
s 34, 1651). | |
14 Ketones can be prepared from an appropriate
15 aldehyde by treating the aldehyde with an alkyl
16 Grignard reagent or similar reagent followed by
17 oxidation. -
18 Acetals or ketals can be prepared from the
19 corresponding aldehyde or ketone by the method
20 described in March, Ibid, p 810.
21 Compounds of Formula 1 where B is H can be
22 prepared from the corresponding halogenated aromatic
22 compounds, preferably.where the halogen is I.

24 Specific ExamplesEthyl 4-Amino-2-fluorobenzoate
2s (Compound C,) '
26 To a mixture of 2-fluoro-4~nitrotoluene (1.0 g,

27 6.4 mmol, Aldrich) and Na,Cr,0, (2.74 g, 8.4 mmol) in
2 13.7 ml of HOAc was added slowly 6.83 ml of H,SO,.

2¢ This mixture was slowly heated to 90 °C for 1 h to

0 give a greenish heterogeneous solution. The mixture
31 was cooled to room temperature and diluted with

2 ethyl acetate. The PH of the solution was adjusted
33 to 4 with NaOH (ag.). The mixture was extracted

4 with more ethyl acetate. The organic layer was

35 washed with NaHCO, (sat.), then brine and dried over
% Na,SO,. After filtration, the solution was



28 acid chloride by treatnent with thionyl chloride, 29 followed by

coupling with ethyl 30 4-amnino-2-fluorobenzoate (Conpound CJerr]) and 31

hydr ogenation to yield ethyl 32
2-fluoro-4-[(2',2",4",4" -tetranmethyl -8 -am no-6"-chr 33

omanyl ) car banwplgrhgeszoat e (Conpound N err]). Conpound N err PCBAS96218580

converted to the correspondi ng 8-azido conpound, 35 ethyl
2-fluoro-4-[(2',2",4",4" -tetranmethyl -8' -azi do- 36
6' - chromanyl ) car banoyl | benzoat e (Conpoung315) by

PCT/ US96/ 18580 47 1 treatnent of

WD 97/ 19052

I soanyl

nitrate

and NaNern]. opnbénfrated to dryness which then was dissolved in

6 ml of SOCl,, and heated at 80 °C for 1 h.
excess of SOCl, was removed under reduced pressure

The

and the residue was dissolved in 5 ml of CH,Cl,, 2 ml

stirred at room temperature for 2 h and concentrated
to dryness. Ethyl 2-fluoro-4-nitrobenzoate was

obtained as a white solid after qolumn
chromatography of the residue with ethyl

2
3
4
5 of EtOH and 2 ml of pyridine. The mixture was
8
7
8
9

10 ' acetate/hexane (1/9). This solid was then dissolved
11 in 10 ml of ethyl acetate, and Pd/C (50 mg) was
12 added. Hydrogenation with a hydrogen balloon

13 converted ethyl 2-fluoro-4-nitrobenzoate into the

14 title compound.

s H NMR & 7.77 (t, J = 8.4 Hz, 1H), 6.41 (dd, J, =

% 8.6, J, = 2.2 Hz, 1H), 6.33 (dd, J,

v+ Hz, 18), 4.33 (g, J = 7.1 Hz, 2H), 4.3 (b, 2H),

# (t, J = 7.1 Hz, 3H).

19  Methyl 4—Am1no~2.G-d;fluorobegzoate (Compound H,)

20 A solution of trifluorobenzoic acid {150 mg,
21 0.85 mmol, Aldrich) in 0.5 ml of SOCl, was heated
22 under reflux for 2h. The reaction mixture was

23 cooled to room temperature, and excess of SOCl, was

2« removed under reduced pressure. The residue was

2s dissolved in 1 ml of pyridine and 0.2 ml of

13.0, Jz = 2.2
1.37

26 methanol. After stirring at room temperature for 30
27 min, solvent was removed and the residue was

22 purified by column chromatography (ethyl

20 acetate/hexane 1/10) to give methyl trifluoro-
30 benzoate as a colorless oil. This oil was then

31 dissolved in 1 ml of CH,CN, then a solution of NaN,

2 (100 mg, 1.54 mmol) in 0.5 ml of water was added.
33 The reaction mixture was refluxed for two days.
34 Salt was filtered and the remaining solution was
35 concentrated to an oil. This o0il was then dissolved
% in 1 ml of methanol, followed by a catalytic amount
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of Pd/C (10%, w/w). The reaction mixture was
hydrogenated under a hydrogen balloon for 12 h.
Catalyst was removed and the solution was
concentrated to an oil. After column chromatography
{(ethyl acetate/hexane 1/3), the title product was
obtained as colorless crystals.

lH NMR 6 6.17 (d, J = 10.44 Hz, 2H), 4.2 (b, 2H),
3.87 (s, 3H).
8~-Bromo-2,2,4,4~tetramethyl-6-chromanoic acid
(Compound P)

To a solution of 2,2,4,4-tetramethyl-6-
chromancic acid (200 mg, 0.85 mmol) in 0.5 ml of-
AcOH was added Br, (0.07 ml, 1.28 mmol). The
resulting dark-orange solution was stirred at room
temperature for overnight. The excess bromine was
removed under reduced pressure. Then the solution
was poured into 5 ml of water and extracted with
ethyl acetate (3x3ml). The combined ethyl acetate
layers were further washed with NaECO, (sat.), brine
and dried over MgSO,. After concentration, the
residue was purified by column chromatography
(silica gel, ethyl acetate/hexane 1/3) to yield the
desired product (170_mg; as white solids.

'H NMR 6 8.11 (d, J = 2.2 Hz, 1lH), 8.00 (d, 0 = 2.2
Hz, 1H), 1.90 (s, 2H), 1.43 (s, 6H), 1.39 (s, 6H).
8~Todo=2,2,4,4-tetramethyl-6-chromanoic Acid
(Compound X)

To a solution of 2, 2 4, 4-tetramethy1 6-
chromanoic acid (66 mg, 0.28 mmol) in 0.8 ml of AcOH
was added ICl (0.07 ml, 1.4 mmol). The resulting
colored sclution was stirred at room temperature for
overnight. Following the same procedure as for the
synthesis of 8-bromo-2,2,4,4-tetramethyl-6-
chromanoic acid (Compound P}, the reaction gave the
title compound (107 mg) as white solids.

'H NMR 6§ 8.35 (d, J = 2.2 Hz, 1H), 8.03 (4, J = 2.2
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48 1 Reaction Schenme 11 illustrates the synthesis of 2 the primry
am ne compounds of Formula 2a fromthe 3 acid chlorides (Xerr] = d) or
other formof activated 4 acids of Fornmula 2 where the primary amne of 5
Formil a 2a i swoR7/18853i | abl e by a published 6 literature proRaIVWS6/ISERUS,
substantially in 7 accordance with the step of a Curtius rearrangenent, 8
the acid chloride of Fornula 2 is reacted with 9 sodium azide in acetone
to yield the azide conpound 10 of Formulsyg 6. The azide of Formula 6 is
heated in a 11 polar high boiling solvent, such as t-butanol, to 12 provide

the internmgdi L, i sppyanasy qfs,FozRy,a1i43l3 aien) | s1hBd qle/ze6HjO yield a
conpowuioi F%&@ffﬂ f":I.%%‘z:a%t?efilkgsx:I1.'ZS-*t::r::'.fIl.uo:x:omethxlch::r.:man—G--o:i.c
s acid (Compound 8)
4 A solution of 8-bromo-2,2,4,4~tetramethyl-6~
s chromanoic acid (Compound R, 150 mg, 0.48 mmol) in 1
s ml of SOCl, was refluxed for 2 h. After cooling to
7 room temperature, the excess of SOCl, was removed
s under reduced pressure and the residue was dissolved
9 in 1 ml of pyridine and 0.2 ml of methanol. The
10 mixture was stirred at room temperature for 30 min.
1 Solvent was removed and the residue was passed
12 through a column (silica gel, ethyl acetate/hexane
13 1/10) to give the methyl 8-bromo-2,2,4,4-tetra-
14 methylchromanoate (158 mg) as a colorless oil. To a
15 solution of this methyl ester in 3 ml of
16 N-methylpyrrolidone (NMP) was added NaCO,CF; (502 mg,
17 3.7 mmol) and Cul (350 mg, 1.84 mmol). The
18 resulting mixture was heated to 175 °C (bath temp)
19 for 2 h. The resulting mixture was cooled to room
20 temperature and poured into ice-water. The product
21 was extracted into ethyl acetate (3x3ml). The
22 combined organic layers were dried and concentrated
23 to dryness. The crude material was purified by
24 column chromatography (ethyl acetate/chloroform
2s 1/10) to give the title compourid as a colorless oil
26 (120 mg). This was hydrolyzed under standard
27 conditions to give the title compound.
22 'H NMR 6 8.21 (d, J = 2.1 Hz, 1H), 8.17 (d, J = 2.1
20 Hz, 1H), 1.92 (s, 2H), 1.41 (s, 12H).
30 Ethyl 8-Nitro-2,2,4,4~-tetramethyl-6-chromanoate
31 (Compound W)
32 Ethyl 2,2,4,4-tetramethyl-6-chromanocate (150 mg,
;3 0.57 mmol) was slowly added to 0.3 ml of conc. H,SO,
3 at 0 °C. To this mixture was added very slowly 0.03
3s ml of HNO,. The reaction mixture was stirred at 0 °C
s for 30 min and poured into ice-water. The product
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was extracted into 5 ml of ethyl acetate, washed
with NaHCO, {sat.), brine and dried over Mgso,.
After concentration, the product was purified by
column chromatography (ethyl acetate/hexane 1/10) to
yield 74 mg of light-yellow oil.
IH NMR & 8.24 (d, J = 2.1 Hz, 1H), 8.17 (d, J = 2.1
Hz, 1H), 4.38 (q, J = 7.1 Hz, 2H), 1.95 (s, 2H),
1.43 (s, 6H), 1.42 (s, 6H), 1.40 (t, J = 7.1 Hz,
3H).
2-0xo0-4 8-trimethylchroman (Compound P,)

In a 500 ml of round bottom flask, NaH (1.66 g,
60% suspension in oil, 0.046 mol) was washed with
dry hexane. Then, dry:THF (22 ml) was added
fellowed by o-cresol (5 g, 0.046 mol) in 10 ml of

"dry THF. The reaction mixture was stirred at 0 °C

for 30 min followed by addition of 3,3-dimethyl
acryloyl chloride in 10 ml of THF. The resulting
white slurry was stirred at room temperature for 12

'h,_then slowly quenched with water. The mixture was

then extracted with ethyl acetate. The organic
layer was washed with brine, water and dried over
Mgs0,. After filtration and removal of the solvent,
a yellow oil was obtained (10.44 g). This oil was
then dissolved in 50 ml of dry CH,Cl,, and was
canulated intc a solution of AlCl, (10.8 g, 0.069
mmol) in 10 ml of CH,Cl,. The reaction mixture was
stirred at room temperature for 12 h. Then
ice-water was carefully added and the organic layer
was separated, and washed with NaHCO, (sat), brine,
water and finally dried over MgSO, After removal of
the drying agent and solvent, the residue was
purified by column chromatography (silica gel, ethyl
acetate/hexane 1/9) to yield the title compound
(4.408 g) as an oil.

'H NMR 6§ 7.1 (m, 3H), 2.62 (s, 2H), 2.33 (s, 3H),
1.36 (s, 6H). |



1 Reaction Schene 12 illustrates exanples for 2 preparing conpounds
of Fornul a 3a where such 3 conpounds are not avail able commercially or by
a 4 published literature procedure. Thus, by way of 5 exanple

2,5-di fl uoro-4-bronmobenzoic acid (available 6 by the literature procedure
of Sugawar a et al . Kogyo 7 Kaguku Zasshi 1970, 73, 972-979) is first
esterified 8WQ¥M8% nent with et hyl al cohol and acid to vyi e I/UP{1ES0
correspondi ng esterl and thereafter is reacted 10 with butyl Iithium

foll owed by carbon dioxide to 11 give the nonoester of 2,5-difluoro
terephthalic acid 12 (Conpound T[err]). # sinilar sequence of reactions
13 perforned on 2,3, 5, 6-difluoro-4- bronDben20|c aC|d 14 (avallable by the
literature pro@adinDEmet iRyl {ebet 3’ e Lk

2531-2540) yielfs t Hanﬁ ter of 2,3,5 ,6- tetrafluoroterephthallc

apeaking. Uil zed A ‘éft ralsewf SOpE" S e £ SRS oRoiBR 3L
w th such madi f(|Qmpm625u\/\/nZ c20wgl | 1Becormmebhdiny 48omk cdf doyt hose

skilled 21g iR aééneieh%g %k'ﬁié&%@@ﬂ s maheWiumVBLballde 22 by a
known Ilterature ions.suitable for

pr epari ng 54 d -‘ﬁdgf()f?'?hﬁmﬁoﬁverﬁ:}-g gﬁ%‘f’é’r Jc‘bnﬁfsrng hey conpounds
of Formula % wirddotidm mimparefl wase st‘zﬁrpedsem oo niténperatmrs i for
further COHFOUQ‘%SﬁPf tlﬁgntaﬂsh@ﬁ%@ |mhﬁgﬁ @is?Ffa‘Er r,ﬁ;@ﬁ_n?lg_he reagents

28 of For la 2a a tor.my 29 w | econe

readily appareMFQQ}Q+E%Ees§FPPQ vied ¢ hel gom&ﬁquFIW%%teﬁFqﬁﬁ¥iﬁesent
di scl osur e. 10l nwiltils dBdthydaetthere dn | the ngomxigrexd eygahéti dayetrwdol ogy,

32 appl i cabl,e fQl-& ?&fb@&d%n@ Uﬁﬂihohz%gorﬁﬁﬁ rlapy 0 further.
honol ogs and/ or erlva | ves aring the rea ents of
Formula 2 afd $¥ied QeeqMgsQs. 2a1"‘£1n"&r3z§; QH aps remeyudl of i ¢

acids are typi ¢hd \sebrent{i thebtitle compound was obtained as a
14 tan solid (2.215 g}.
5 !H NMR 6 7.16 (d, J = 7.88 Hz, 1H), 7.00 (d, J = 6.72
'« Hz, 1H), 6.81 (t, J = 7.6 Hz, 1E), 5.89 (b, 1lH),
7 2.21 (s, 3H), 2.17 (s, 2H), 1.48 (s, 6H), 1.10 (s,

1  6H).

v 2, 2, 4, 4, B-Pentamethyl-6-bromochroman

x  2) | T S

23 A solution of 2,4-dimethyl-4-(2’~-hydroxy-3’-

22 methylphenyl)pentan-2-ol (Compound R,, 2.215 g, 9.98
22 mmol) in 30 ml of 15% of H,SO, was heated to 110 °C.
24 After cooling to room temperature, the reaction

25 mixture was extracted with diethyl ether. The

26 organic layer was washed with NaHCO, (sat.), brine
2z and water. After filtration and removal of soclvent,
22 the residue was passed through a column (silica gel,
20 pure hexane) to give the title compound as a clear
3o oil (1.636 g). This oil was then dissolved in 1.5
st ml of HOAc, then Br, (0.4113 ml, 7.98 mmol) was

32 added. The reaction mixture was stirred at room

32  temperature for 12 h. Solvent was removed under

34 reduced pressure and to the residue was added ethyl
35 acetate, and the resulting mixture was washed with
s¢ NaHCO, (sat.), brine, water and dried over MgsSoO,.
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50 1 refluxing the acid in a solution of the appropriate 2 alcohol in
the presénce of an acid catalyst such as 3 hydrogen chloride or thionyl
chloride. 4 Alternatively, the carboxylic acid can be condensed 5 with

t he ébproprﬁa§e"ﬁh§phol in the presence of 6 dicyclohexylc Vi de and
di net hyl am nopyridine. 7 The ester is recovered and purifi 25%’%“’&&

conventional 8 neans. Acetals and ketals are readily nmade by the 9 nethod
described in March, "Advanced O ganic Chem stry,"” 2nd Edition,
MG aw Hi | | Book Conmpany, p 11 810). cohol s, al dehydes and ket ones al

may be 2 t . N e Lyel nd 3._est.els
acetal s (J)1r I%?%?g g?/' l%)r?og'm‘hqﬁhet ﬁggs%gﬁl‘}%g ¥f4%:c{11§£éen§és%¥‘%b§&sﬁﬁ{%0ﬁ e,
Pl enum P@bl i“4#% nBapeess thuough7s st ymnt tedildigacdnbs, PEde Greene, John
Wley & 316 Hexane}otb give theAtimans dempbakidGs WPINDEs Wharig A is
(CH2) g %8 ( if } -.5) Is to subject the conpounds of Fornmula 19 1, where
B is an aci t % hgﬁ'function, to 20 honol ogation, using the well known
Arndt - Ei st er'# NMR n®t hedlof(shordH bga¥i- 06, (&, olRir Rndvn (myo3®pati on 22
procedurgs. 1S9l s, hemp) popt3engs(amhsever 8h Qfs, %x§he other herein
mentioneq sypiheh) g, e2bddEMRLRRYT XM SRANDT o 'R O{E5RpSund R, ) F29e !

8 To a solution of 2,2,4,4, B-pentamethyl-6-bromo-

o chroman (Compound Z) (1.2 g, 4.24 mmol) in 18 ml of

16 dry THF at -78 °C under argon gas was added slowly

11 5.48 ml of t-BuLi (1.7 M in hexane, 9.33 mmol). The

12 reaction mixture was stirred at -78 °C for 1 h. Then

13 CO, was bubbled through the solution for 1 h. After

14 removal of CO, stream, the reaction mixture was

15 stirred for an additional hour at -78 °C. Then 10%

1 of HCl was added. After warming up to room

17 temperature, the reaction mixture was extracted with

18 ethyl acetate. The organic layer was further washed

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

‘20 concentration, the residue was purified by column

21 chromatography (ethyl acetate/hexane 5/95) to yield
22 the title compound as a white solid (774 mg).

23 'H NMR & 7.96 (s, 1H), 7.75 (s, 1H), 2.23 (s, 3H),

24 1.88 (s, 2H), 1.39 (s, 6H).

2s 8-Bromo-4,4-dimethyl-6-chromanoic Acid (Compound B,)
26 Using the same procedure as for the synthesis of
27 8-bromo-2,2,4,4-tetramethylchromancic acid (Compound
22 P) but using 4,4-dimethylchromanoic acid (100 mg,

29 0.49 mmol), the title compound was obtained as a

30 white solid.

3t 'H NMR 6 8,10 (d, J = 2.1 Hz, 1H), 7.98 {(d, J = 2.1
2 Hz, 1H), 4.39 (t, J = 5.44 Hz, 2H), 1.89 (t, J = 5.4
33 Hz, 1H), 1.38 (s, 6H).

3¢ Ethyl 2-Amino-1-bromo-5,5,8,8-tetrahydro-

5 5.,5,8,8-tetramethylnaphthalene-3-carboxylate

3 (Compound D)




26 of Fornula 3. Conmpounds of the invention, where A 26 is an al kenyl
group having one or nore double bonds 27 can be made, for exanple, by
having the requisite 28 nunber of double bonds incorporated into the
reagent 29 of Fornula 3. Generally speaking, such conpounds 30 where Ais
an unsat ur at edwoarhsms2 chai-n can be 31 obtained by synthetic Bcihveswsssssel
known to the 32 practicing organic chemst; for exanple by Wttig 33 and
| i ke reactions, or by introduction of a double 34 bond by elimnation of

hal ogen froman 35 al pha- hal o-carboxylic ggid, ester or |ike 36

car boxal dehyde. Cbnpounds of the invention where WO 97/ 19052

PCT/ US96/ 18580 71 gLhe nas atriple
(acetyl eni c)§ bond can be SZOIuEIOB oEsFthWhescgrre thﬂ;g?f

heteroaryl 3 mﬁkﬁwﬂearﬁF$Fﬁﬂﬁ§ﬂ¥;‘%mE ipgnanhih %P%éﬁ Gé Qiﬂ¥ﬂﬁ%d by
reactions wgl | (compoundt tg &a ,xmjpro S52txmmpllg, iy 2 emlt ofnHORAM was

correspondi ng ke n 9. S | s r opyl
7 am de. 8 L Qﬁ#ﬂ%ﬁ ﬁrﬂs gngzggﬁfs dég?gmﬁg??on1gg%$ou d%é%fgglggﬁhgf

are readi | y Sob®Asabt ETFPEmAth oM CHPRRESATHRLR) &R¥ of sIakhsi c T

saponi fi cat ison estd¢dsanBt] shdabHoAeewErdasemoied pndererédwcedi d. For 12

exanpl e, an,estgre 06, FAr W thd WedfalbSas' Phdded through a column
8 (silica gel, ethyl acetate/hexane 1/10) to yield the
¢ title compound as a light-orange oil (59 mg, 79.5%).
1o H NMR & 7.90 (s, 1H), 6.41 (b, 2H), 4.36 (g, J = 7.2
nw Hz, 2H), 1.70 (m, 4H), 1.58 (s, 6H), 1.40 (t, J =
2 7.2 Hz, 3H), 1.28 (s, 6H). |
s Ethyl 5,6,7,8-tetrahydro-5,5,8,8-tetramethyl
4 =4-bromonaphthalene-2-~carboxylate (Compound E)
15 Ethyl 2-Amino-l-bromo-5,5,8,8~tetrahydro-
% 5,5,8,8-tetramethylnaphthalene-~3-carboxylate
17 (Compound D, 59 mg, 0.17 mmol) was dissolved in 2 ml
18 of EtOH at 0°C. To this solution was added 1lml of
19 trifluorcacetic acid and 1 ml of iscamylnitrite.
20 The reaction mixture was stirred at 0°C for 30 min

- 22 then H,PO, (0.325 ml, 3.14 mmol) was added. The

22 reaction mixture was allowed to warm to room
23 temperature and stirred for 12 h. NaHCO, (sat.) was
24 added and the reaction mixture was extracted with
2s ethyl acetate, dried over MgsSO,, filtered and
26 concentrated to give an oil. The product was
27 purified by column chromatography (silica gel, ethyl
22 acetate/hexane 1/10) to give the title compound as a
29 colorless oil.
% 'H NMR & B8.02 (d, J = 2.0 Hz, 1H), 7.95 (d, J = 2.0
s Hz, 1H), 4.35 (q, J = 7.1 Bz, 2H), 1.71 (m, 4H),
2 1.56 (s, 6H), 1.38 (t, J = 7.1 Hz, 3H), 1.31 (s,
33 6H).

s« Ethyl 5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-3-

35 fluoronaphthalen-2-yl-carboxylate (Compound G)
3 In an ice bath, ethyl 5,6,7,8-tetrahydro-



13 pol ar solvent such as an al kanol, preferably under 14 an inert
atnosphere at roomtenperature, with about 15 a three nolar excess of base,
for exanple, potassium 16 or |ithium hydroxide. The solution is stirred for
17 an .extended period of tinme, between 15 and 20 hours, 18 cool ed,

acidi fied anwotamuadsydr ol ysate recovered by 19 conventi onal REBUS96/13580

‘The amide (in Formula 1 Bis CONRlerr]Rlerr]) may be 21 forned by any
appropriate am dati on means known in 22 the art fromthe correspondi ng
esters or carboxylic 23 acids. One way t&8 prepare such conpounds is to 24
convert an acid to an acid chloride and then treat 25 that conmpound wth
annnmlﬂnhydrsxsde,@hﬁﬁtﬁﬁmephyapMANminunmphtﬁilene-2¥cwabsyaBtGWMe by
convertlng th Im@Ci ¢S s h..29 i onyl
chloride of ?ﬁer S{) ﬂk/g mﬁ "A(?téa)lr#gk@lgobg' @rﬁlicé%hov‘b& wd, &i};

Edi ti on, MG BRFH lﬁsﬁowwwphhy‘fa ekon rféﬂh%?wg t by eiblaPJe'-h &Pnde with
32 sodi um por gy e (¥ar aly, | DI U6 B@01)134) ,1 Wil cBf3Fagietes thige

correspondi ng Icohol n el educed th
lithium alfin R Wﬁydﬂﬂfei%s{eit §}\ é 5‘5&%@82{3 ?o\é %ek REEt ng Tffese

al cohol s 36 weaktdsmy opixtnreavRy mashRd anqgesmwelarmth ethyl WO
97/19052 ,; gcetate until TLC showed no RS/ V288K Hbot at the

52 s baseline. The ethyl acetate layer was dried with
¢ MgSO, and the solution was concentrated to an oil.
10 The oil was further dissolved in 1 ml of toluene and
11 the mixture was heated under reflux for 2 h. After
12 the reaction cooled to room temperature, solvent was
13 evaporated and the residue was passed through a
14 column (silica gel, ethyl acetate/hexane 1/10) to
15 give the title compound as an oil.
6 H NMR 6§ 7.85 (d, J = 7.8 Hz, 1H), 7.04 (d, J = 12.3
17 Hz, 1H), 4.38 (q, J = 7.1 Hz, 2H), 1.69 (s, 4H),
% 1.38 (t, J = 7.1 H2, 3H), 1.30 (s, 6H), 1.28 (s,
18 6H). _
20 2-Bromo~-3-hydroxy-5,5,8,8-tetrahydro-5,5,8,8~tetrame

21 thylnaphthalene '(COmpound I)
22 Using the same procedure as for the synthesis of

23 8-bromo-2,2,4;4-tetramethyl;ﬁ-chromanoic acid

24 (Compound P) but using 2-hydroxy-5,5,8,8-tetrahydro-
2s 5,5,8,8~tetramethyltetralin (700 mg, 3.43 mmol) and
28 Br, {0.177 ml, 3.43 mmol) in 1.5 ml of HOAc, the

2z title compound was obtained as a white solid (747

2 Mg).

20 H NMR 6§ 7.36 (s, 1H), 6.96 (s, 2H), 5.32 (b, 1H),

30 1.66 (s, 4H), 1.25 (s, 12H).

n 5,6,7,8-Tetrahydro-5,5,8,8~tetramethyl-3-methoxymet-
2 hoxXy-2-bromonaphthalene (Compound J)

33 To a solution of 2-brdmo-3~hydroxy-5,5,8,8-tet—
3¢ rahydro-5,5,8,8~-tetramethylnaphthalene (Compounﬂ I,
3 600 mg, 2.12 mmol) and catalytic amount of Bu,NBr in
3 20 ml of dry CH,Cl, at 0 °C was added




1 reaction conditions (March, Ibid, pg. 357) gives the 2 correspondi ng

et hers. These al cohols can be 3 converted to esters by reacting themwth 4
appropritate acids in the presence of acid catalysts 5 or

di cycl ohexyl carbodiim de and 6 di nmethyl am nopyridine. 7 Al dehydes can
be prepared WQRI/198 corresponding 8 primary al cohols using RETHSWABER0zi ng
‘agents such as 9 pyridiniumdichromate in nethylene chloride (Corey, 10 E.
J., Schmdt, G, Tet. Lett., 399, 1979), or 11 di methyl sul foxi de/ oxalyl
chloride in methylene 12 chloride (Qmra,6K. , Swern, D., Tetrahedron, 1978,
13 34, 1651). 14 Ket ones can be prepared from an appropriate 15

al dehyde by1t r ditiismprdrlethyhand ne t(t'ﬂ. ah38l lnll, 12 .33 gmmed )reagent or
simlar reagen I y. I rmfet an be
pr epar ed fr%m ?ﬁéqfﬁ&(;%g mé%g éﬁlorldg;p (e@1 4zsfghlenllrhst h?

descri bed i % MEROL) 4 biEhepfeIETL g mixt BERpHafdeAt e hl 451 ﬁhefPé-' Bis

H can be 224prapamead f'rlwn réactdbmmmng Wwalsogmstied withalios 8

d 4 cifd | |
Zomoﬁg ; f Lgr obenzoa%@:%S %ggn (i[erj gb br§B§T(§dé:Fn§§?§§e%§%@y
2-f1 uor o- 4- fi t MFEQuuendHELY Hi neweved) ofndhe solvent,
hb[err]Cr[efr]eher@esihdd-gasspanﬁnﬂedl ZaolamhrdhrﬁmkEA dded

slowy 6.83 m %E'.hg[olerééesg‘EE(Lex%%n éBu ous so"f‘l“?v\%%ttl ated to 90

[err]C for ih het’ef oge he m xture 31
was cool ed %o p@mq%eré%r@ganasmq HRAE S, Pﬁ 13g et hyl acet ate The PH of
the sol utias was RERUSE 9d 438 (), 41mt,h7l\la>@-| (20.1H)The .Pixt U

e, 5 UG S S ) 0V ey s e

f||trat|on12th§ Hlol uti on was
13 3-~Methoxvmethoxy-5,5,8,8~tetramethvl-5,6,7,.8~tetrah

14 ydronaphthalen-2-yl carboxylic acid (Compound K)

15 Using the same procedure as for the synthesis of
6 2,2,4,4,8-pentamethyl-6-chromancic acid (Compound A,)
17 but using 5,6,7,8-tetrahydro~5,5,8,8~

18 'tetramethyl-B-methoxymethoxyfz—bromonaphthalene

19 (Compound J, 722 mg, 2.21 mmdl) and 2.86 ml of

20 t-BuLi (4.87 mmol, 1.7 M solution in hexane), the

22 title compound was obtained as a white solid (143

2 mg). | '

23 *H NMR & 8.12 (s, 1H), 7.19 (s, 1H), 5.40 (s, 2H),

24 3.58 (s, 3H), 1.70 (s, 4H), 1.30 (s, 12H).

2s Ethyl 2-Fluoxo-4-[(5’.6’,7’,8’'-tetrahydro-~

26 5',5’,8°,8'-tetramethylnaphthalen-2’-yl)carbamoylibe
27 nzoate (Compound 1)

28 To 5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-

20 2-naphthoic acid (46 mg, 0.2 mmol) was added 1 ml

30 thionyl chloride. This mixture was refluxed for 2

31 h. Excess thionyl chloride was removed under

32 reduced pressure and the residue was dissolved in 2
33 ml of CH,Cl,. To this soclution was added ethyl

% 4-amino-2-fluorobenzoate ((Compound C,, 37 mg, 0.2

33 mmol) followed by 0.5 ml of pyridine. The reaction
3 mixture was stirred at room temperature for 4 h and
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53 1 concentrated to dryness which then was dissolved in 2 6 m of
SOCl[err]; and heated at 80 [err]C for 1 h. The 3 excess of SOl [err] was
renoved under reduced pressure 4 and the residue was dissolved in 5 m of
CH err] Cll erwwborioo8? 5 of EtOH and 2 m of pyridine. The m ptgfigoshassed
stirred at roomtenperature for 2 h and concentrated 7 to dryness. Ethyl
2-fluoro-4-nitrobenzoate was 8 obtained as a white solid after colum 9
chromat ogr aphy of the residue with ethylgslO acetate/ hexane (1/9). This
solid was then dissolved 11 in 10 ml of ethyl acetate and Pd/C (50 ng) was

12 added. Hydpagepdnddhtdated Wé&g%&@é g’smertﬁ flect hy!
2-fluoro-4- nltrobenzoate into, E?ﬁﬁ} t|t| nd 15 ¥ &LH N tu&frr]
7.77 (t. P = Begigpe wW§s Buki 1o ,

6.33 (dd, 3 eacbtath?lﬁaxdiler 1Y 19)2 > Jg:.ve thld) tJA:JEB ogqnlpdtuad? &k Hz, H) :

4.3 (b, ZHE ﬁ = 7.1 Hz, 3H). 19 Methyl
4- Am no- 2 P uoro enzoa e (Cb ound I$%ﬁrr]) 20 A sol ution_of

trifluor ob%nz’di MR § E25$ Q 8% «@fol (T o\ dir Fc ) 4 rﬁ“’br. 5LE) s of - 85
SCCl[err] aas¢agates %Z.ounder 1ue)fl W Tor(ad, JThe reactHzon Jg‘ * e, 9as 23

cooled to Joogpte rat.yrgg zaﬁ eXcess 50fy §E§1[§rr gaﬁ Eg ved under

reduced pressuré d resi 35 dlssolvgd( |he and 0.2

m of s 7.40 (d, J = 8.3 Hz, iH), 7.3
| e = B.8 Hz, 1H), 4.38 (q, J = 7.2 Hz, 23), 1.71 (s,
o 4H), 1.40 (t, J = 7.2 Hz), 1.32 (s, 6H), 1.30 (s,
1 6H). ' '

12 Ethyl 4-[(3'-fluoxro-5’,6°,7',8’-tetrahydro-

3 57,5’,8',8’'~tetramethylnaphthalen~-2’-yl)carbamoyl }be
14 nzoate (Compound 3)

15 Ethyl 5,6,7,8~tetrahydro-5,5,8, 8-tetramethy1—

16 3-fluoronaphthalene-2-carboxylate (Compound G, 75

17 mg, 0.27 mmol) was dissolved in a mixture of 3 ml of
18 EtOH and 1 ml of NaOH (1 M in water). The reaction
18 mixture was left overnight at room temperature. The
20 reaction was neutralized with 5% of HCl. Water

21 (2ml) was added and the mixture was extracted with
22 ethyl acetate (3x3ml). The combined layers were

23 washed once with 3 ml of brine and dried over MgsSoO,.
2« After filtration, the clear organic solution was

2s concentrated to give 3-fluoro-5,5,8,8-tetrahydro-

% 5,5,8,8-methylnaphthalen-2-yl carboxylic acid.

27 Using the same procedure as for ethyl

28 2-fluoro~4-[(5',6',7’,8'-tetrahydro-5’,5’,8",8’~tetr
2s amethylnaphthalen-2’'-yl)carbamoyl]lbenzoate (Compound
0 1), except using ethyl 4-amino benzoate (45 mg, 0.27
31 mmol), the carboxylic acid was converted to the

2 title compound (white solid).

33 ! NMR &6 8.66 (b, 1H), 8.13 (d, J = 7.8 Hz, 1H), 8.05
34 (d, J = 8.3 Hz, 2H), 7.76 (d, J = 8.3 Hz, 2H), 7.07
5 (d, J = 12.3 Bz, 1H), 4.36 (g, J = 7.1 Hz, 2H), 1.70
% (s, 4H), 1.49 (t, J = 7.1 Hz, 3H), 1,32 (s, 6H),




26 methanol. After stirring at roomtenperature for 30 27 mn, solvent was
renoved and the residue was 28 purified by colum chronmat ography (ethyl 29
acet at e/ hexane 1/10) to give nethyl trifluoro- 30 benzoate as a col orl ess
oil. This oil was then 31 dissolved in 1 m of CHerr]CN then a solution
of NaN3 32 (M@IHP521. 54 nmmol) in 0.5 m of water was added.PCIBISPHESSS0
reaction mxture was refluxed for two days. 34 Salt was filtered and the

remai ni ng solution was 35 concentrated to an oil. This oil was then
dissolved 36 in 1 m of nmethanol, foll &%d by a catal ytic anount
WD 97/ 19052 PCT/ US96/ 18580

54 1 of Pd/L.B00%s  W6H).The reaction mxture was 2 hydrogenated under a
hydrogen bal | geg ﬁorz-ﬁ&bmfm , slvy%t' WS éen@éeéaﬁéfoll sglution was 4
concentrated TO an —Qf f [T

acet at e/ hekane: 2! S ‘ : = 28
crystals. 47 @gmﬂpﬁ ﬁ r(¢oﬁpéinﬂd5)J = 10 44 FE ZFD 4 2 (b 2H), 8

3.87 3 9 ggmgt | 5

(Cbnpéﬁnd {? 30§EQ§D§§§%|utlcﬁﬁ%?ég&%?& gtg??gnet I$y§Ehgf5'chronan0|c
acid (200 fmg e‘ehxé AT duerovisinp’ef ’ /i 4 A%GF%RBM&‘@&-Br[err] (0.07 m,
1.28 nmol )z Tbe,5’,87,8°’~tetramethylnaphthalen~2’-yl)carbamoyl ]be

s nzoate (Compound 1), but using 5,6,7,8~tetrahydro-

e 5,5,8,8-tetramethyl-4-bromonaphthalene-2-carboxylic
10 acid (Compound F), the title compound was obtained

n as a white solid.

12 H NMR & 8.30 (b, 1H), 7.92 (t, J = 8.4 Hz, 1H), 7.84
3 (d, J = 2.1 Hz, 1H), 7.81 (d, & = 2.1 Hz, 1lH), 7.74
4 (dd, J, = 2.1 Hz, J, = 12.8 Hz, 1H), 7.35 (dd, J, =

s 2.0 Hz, J, = 8.4 Hz, 1K), 4.36 (g, J = 7.2 Hz, 2H),
% 1.67 (m, 4H), 1.55 (s, 6H), 1.39 (t, J = 7.2 Hz,

17 3H), 1.31 (s, 6H).

18 Ethyl 2-Fluoro-4-[(3’-methoxymethoxy-5‘,6’,7’,8’—

10 tetrahydro-5’, 5',8‘’,8’-tetramethyl-

20 naphthalen-2‘-yl)carbamoylibenzoate (Compound K,)

21 Using the same procedure as for the synthesis of
22 ethyl 2-fluoro-4-[(3’-methoxymethoxy-4’-bromo-—

23 5',6',7',8'-tetrahydro-5',5',8',8'-tetramethylnaphth
24 alen-2’-yl)carbamoyl]benzoate (Compound S,;), but

25 using 3-methoxymethoxy-5,5,8,8-tetramethyl-

% 5,6,7,8-tetrahydronaphthalen-2-yl carboxylic acid

27 (Compound K, 143 mg, 0.49 mmol)-and

28 4-amino-2-fluorobenzoate (Compound C,, 98.5 mg, 0.54
20 mmol), the title compound was obtained as a white

30 solid.:

3 !H NMR & 10.1 (b, 1H), 8.20 (s, 1H), 7.93 (t, J = 8.8
2 Hz, 1H), 7.83 (d, J = 13.4 Hz, 1H), 7.29 (d, J = 8.0
3 Hz, 1H), 5.41 (s, 2H), 4.39 (g, T = 7.1 Hz, 2H),

% 3.59 (s, 3H), 1.70 (s, 4H), 1.31 (s, 12H), 1.26 (t,
35 J = 7.1 Hz, 3H).

3 Ethyl 2-Fluoro-4-{(3‘'-hydroxy-5’,6',7',8’~-tetra~




14 resul ting dark-orange solution was stirred at room 15 tenperature for
overni ght. The excess bronmine was 16 renoved under reduced pressure. Then
the solution 17 was poured into 5 ml of water and extracted with 18 ethyl
acetatg (3x3m). The conbined ethyl acetate 19 layers were further washed
wi th NaHCO ewdotymes2 ), brine 20 and dried over MySO4. Aft epermses/issso
concentration, the 21 residue was purified by colum chromatography
(silica gel, ethyl acetate/hexane 1/3) to yield the 23 desired product
(170 ng, as white solids. 24 [err]H N err] 8.11 (d, J =2.2 Hz, 1H),
8.00 (d, J=2.2 25 Hz, 1H), 1.90 (s, 2H), 1.43 (s, 6H), 1.39 (s, 6H. 26
8-|Odp-2. 2 4,ﬁa . o A0y oao'nu; d S 28 To a
solution o 2, &, 2 S 0 S(ame ~—. 28 mmol )
in 0.8 mM »f @arbamayljlhenzgate C(Gumpund 7). 4 mmol ). The resulting 31
col ored soj ution vgssélutich V£ rEERYLeRPEIRICHS-40] (332 Gk Phbe -

i tet ramachy BORT R o o8 R e A S Re T eacti on gave the 35
title conpound’ ¢8678fyptekramethydoiids. 36 [err]H NVR [err] 8.35 (d, J =
I%C%/ Ué%/llﬁ?s,%ﬁaﬁﬁth@leh;z 2-¥1)carbamoyl ]‘%ﬁibl\wi(cl_?zmpciund Ky (5. 21
1.43 (s, 67H),99.'§8m(gs', 061-?1 mmol) in 2 ml of éﬁ,m, was aﬁ)d’edl' ’ ’

s thiophenol (0.061 ml, 0.55 mmol). The reaction

9 mixture was stirred at 0 °C for 5 min, then EFS.Et;)

10 (0.027 ml, 0.22 mmol) was added. The reaction

11 mixtrue was stirred at 0 °C for 2 h, then NaKCoO,

12 ({sat.) was added. The organic layer was separated,

13 and washed with brine, water and dried over Mgso,.

14 After filtration and removal of solvent, the residue

15 was passed through a column (silica gel, ethyl

16 acetate/hexane 1/3) to give the title compound as

17 white solid (44.2 mg). _

2 'H NMR 6 8.61 (b, 1H), 7.94 (t, J = 8.42 Hz, 1H),

19 7.71 (dd, J = 10.8, 2.0 Hz, 1H), 7.53 (s, 1H), 7.35

20 (dd, J = 6.4, 2.0 Hz, 1H), 6.96 (s, 1H), 4.39% (g, J

U

21 = 7.1 Hz, 2H), 1.69 (s, 4H), 1.40 (t, J = 7.1 Haz,
22 3H), 1.29 (s, 6H), 1.27 (s, 6H). | '
23 Ethyl

24 2-Fluoro-4-[(4',4’'-dimethyl~-8'-bromochroman-6‘'-yljca
2s rbamoyl ]benzoate (Compound 9) In a 10 ml of round
28 bottom flask, 4,4-dimethyl-8-bromo-6-chromanoic acid
27 (Compound B,, 139 mg, 0.485 mmol) was added SOCl, (1
22 ml, large excess). The resulting solution was

20 heated at 90 °C for 2 h and let cooled to room

3 temperature. The excess of SOCl, was evaporated

31 under reduced pressure. The residue was dissolved

22 in CH,Cl, (3 ml). Ethyl 4-amino-2-fluorobenzoate

33 (Compound C,, 90 mg, 0.49 mmol) was added followed by
34 pyridine (0.5 ml, large excess). The reaction

35 mixture was stirred for overnight and then

% concentrated to dryness. The residue was purified




2 2,2,4.4-Tetramethyl -8-trifluoronethyl chroman-6-oic 3 acid (Conpound S)
4 A solution of 8-brono-2,2,4,4-tetranethyl-6- 5 chromanoic acid
(Conmpound R, 150 ngy, O0.48 nnDI) in1l 6 mM of SOC[err] was refluxed for 2
h. Affer cooling to 7 roomtenperature, the excess of SOC [err

removed 8 un¥39%8iced pressure and the residue was di ssol K msﬁ?“’“ff‘“‘l n
of pyridine and 0.2 ml of nethanol. The 10 m xture was stirred at room
tenperature for 30 nmn. 11 Solvent was renoved and the residue was passed
12 through a colum (silica gel, ethyl ac® ate/hexane 13 1/10) to give
the nethyl 8-brono-2,2,4,4-tetra- 14 methyl chromanoate (158 ng) as a

col orl ess oi | . bfocelumn schuemstography thypthyleaqetates/ hgranes

N-met hyl pyry ol { ggig (ﬁWFi)léea tecd NI eompOaher s (HAhie sblid 7 mmol )
and Cul (350 ”g;'ra;) 84 The 18 resulting m xture was heated to 175
[err]C (bath t ‘for 2 h. The resulting m xture was cooled to room

20 terrperaturelmrnmaoﬁr gd 95t ot} c@- maBeRl Hay piBYuch .881 (kas BX)facted
into ethyl ace Q§¥3q3)= 3he ge?2 cafpj nedger qani o lAyel S ngelggled and
concentrated to eri wa ‘col um
chr omat ogr aphy Cgphﬂl afelghp Wog%wﬂfé ikie)§’3H£ 6%8 Fitle
conpound asz a 805&r,l é'sso cHE, 28)(,1203@)(th58)%51 iﬁ)&ir(cﬂ..yzﬁd-uﬁdérg

tandard 2 di t thedidl d. VR
oo ?3 5 { CRBS, 2:9,“5 10%6' {(: he 1] fﬁQ”DQHf] s [(3&5] ?HI)J A [,erl] i

(s 12H). 90 5 2 pound
W 32 oEtbnhg@éhfﬁ4-2E§gagﬂgmggxﬂhtmaoaheaucdﬁyﬁhng 1133 0.57 muol)
was sl owy added t oy i?ﬂﬁﬁg Pg%ggguggegg]f°§4eehxq [err]C. To this

m xture was added ve eactiqQn nlxture
was stirred at 205RAMQ %%B[fgr dd‘fﬂ%“%bbﬁred’ ‘4?1?’6%‘“%1’3

pr oduct 12 rbamoyl]benzoate {(Compound 9), but using
4 2,2,4,4-tetramethyl-8-bromo-6-chromanoic acid
15 (Compound P, 70 mg, 0.22 mmol) and ethyl
16 4-amino-2~fluorobenzoate (Compound C,, 38 mg, 0.22
17 mmol), the title compound was obtained as a white
18 solid (80 mg, 76%). '
19 !H NMR & 8.25 (b, 1H), 7.92 (t, J = 8.4 Hz, 1lH),
20 7.83 (s, 2H), 7.74 (dd, J, = 2.0, J, = 13.0 Hz, 1lH),
2t 7.34 (@4, J, = 2.0, J, = 8.7 Hz, 1lH), 4.37 (g, T =
22 7.1 Bz, 2H), 1.88 (s, 2H), 1.41 (s, 6H), 1.39 (t, J

23 = 7.1 Hz, 3H), 1.37 (s, 6H).
2¢ - Ethyl

25 2-Fluoro-4-[(2',2',4’',4'-tetramethyl-8‘~-triflucromet
2¢ hylchroman-6’-yljcarbamoyl] benzoate (Compound 13)
27 Using the same procedure as for ethyl

28 2-fluoro-4-[(4*',4’'~dimethyl-8’-bromochroman-6’-yl)ca
29 rbamoyl]benzoate (Compound 9), but using

¢ 2,2,4,4-tetramethyl-8-trifluoromethyl-6-chromanoic

3 acid (Compound S, 57 mg, 0.19 mmol) and ethyl

32 4-amino-2-fluorobenzoate (Compound C,, 35 mg, 0.19

33 mmol), the title compound was obtained as white

34 solids.

'35 'H NMR & 8.06 (d, J = 2.2 Hz, 1H), 7.99 (b, 1H), 7.95
% (t, J =8.55 Bz, 1H), 7.81 (d, 0 = 2.2 Bz, 1lH), 7.76
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56 1 was extracted into 5 m of ethyl acetate, washed 2 with NaHCJO err]

(sat.), bBrine and dried over MgSO err]. 3 After concentration, the product
was purified by 4 columm chromatography (ethyl acetate/hexane 1/10) to 5
yield 74 ng wodriiglsg-yellow oil. 6 [err]H NVR [err] 8.24 pdrusdssidssh Hz,

1H), 8.17 (d, J =2.1 7 Hz, 1H), 4.38 (g, J = 7.1 Hz, 2H), 1.95 (s, 2H),

8 1.43 (s, 6H), 1.42 (a, 6H), 1.40 (t, J =7.1 Hz, 9 3H). 10

2- Ox0-4, 4. 8-trinethyl chroman (Conpound ggerr]) 11 In a 500 m of
round bottomflask NaH (1.66 g, 12 60% suspension in oil, 0.046 nol) was

washed }M 4h dBJ’GQeIQn% Eh,qn g3} ViRhE (72%371 dd\’aSJadde 5514 foé![owed by
0- Creso reactign m xture was
stirred a % v %'gg %grr} n f%)rilo é;f”a'ddhggn ? -di met hyl 17
acryl oyl @hl dridle (s, 1028) ,0f1 4F. (tl'heJrEsEII @ g 1838t e sI urry was
stirred at, r Qg f@%ﬁ%&%—fﬂ A2+ 18- hg - hent%mﬂeaﬁmehedamiﬁbwer-

The mixture WAS n e _ ] ani c | ayer
was washed wi T - : B?Pf’ er filtration
and renoval of thvssnig/em-t-niﬂﬁoa-Zyelz,O\Apll was obt ai ned (10 44 g). This

g:'sllnu}l\gtse(zﬁl n:‘lge&& utlyﬁq#& I;?rriag éxgi[fé r;%%é 5&5%%4\’86&0 m of
CH err] Cl[aer @nd HRliewdnsFhn & cedurs as for t
synthesis of ethyl
10 2~fluoro-4-[{(4’',4’-dimethyl-8’~bromochroman-6’-yl)ca
11 rbamoyl]benzoate (Compound 9), ethyl
12 2~fluoro-4-[2',2’,4',4’'-tetramethyl~8’-nitrochroman-
13 6’~yl)]carbamoylbenzoate was obtained as a white
14 solid. This compound (50 mg, 0.12 mmol) was
15 dissolved in 2 ml of methanol. A catalytic amount
¢ ©of Pd/C was added to the solution and the solution
17 was maintained under H, atmosphere (hydrogen balloon)
18 for overnight. The catalyst was removed by
19 filtration and the solvent was evaporated to give
20 the title compound as a white solid.
2t 1H NMR & 7.93 (t, J = 8.43 Hz, 1H), 7.90 (b, 1H),
2 7.73 (dd4, J = 12.9, 2.0 Hz, 1H), 7.29 (dd, J = 8.43,
22 1.96 Hz, 1H), 7.23 (d, J = 2.14 Hz, 1H), 7.01 (d, J
24 = 2.2 Hz, 1lH), 4.35 (¢, J = 7.1 Bz, 2H), 1.88 (s,
s 2H), 1.39 (s, 6H), 1.38 (t, J = 7.1 Hz, 3H), 1.37
26 (s, 6H).
27 Ethyl 2-Fluoro-4-[(27,2°,4’',4’'-tetramethyl-8’-azido-
28 chroman-6'-yl)carbamoyl }benzoate (Compound 15)
20 To a solution of ethyl
30 2-fluoro-4-[(2',2’,4',4"'-tetramethyl-8’'-aminochroman
31 =-6’~yl)carbamoyl]lbenzoate (Compound N,, 32 mg, 0.077
22 mmol) in 3 ml of EtOE was added 0.5 ml of
33 trifluorocacetic acid (TFA) and 0.5 ml of
4 isoamylnitrite at 0°C. The reaction was stirred for
35 2 h when a solution of NaN, (5 mg, ) in 0.2 ml of
38 water was added. The reaction mixture was allowed




27 stirred at roomtenperature for 12 h. Then 28 ice-water was carefully
added and the organic |ayer 29 was separated, and washed wth NaHCJO err]
(sat), btine, 30 water and finally dried over MgS err]. After renoval of
31 the drying agent and solvent, the residue was 32 purified by colum

chr ormat ogr aplwo §misbszca gel , et hyI 33 acetate/ hexane 1/9) to PCHUSHGIRSANt |t | e
conpound 34 (-4.408 g) as an oil. 35 [err]HNWR [err] 7.1 (m 3H), 2.62 (s,

2H), 2.33 (s, 3H), 36 1.36 (s, 6H). WD 97/ 19052

PCT/ US96/ 18580 67 57 1
2,4-Einethyl-4-(2'-hydroxy-3'-nethy|phenyJ pentan-2- 2 ol (Conpound Rerr])
3 To S‘E'thv&moﬁOZrabﬁr 4efnpe fatm&éh)aln&lrsnﬁﬁréd( @awpound Plerr],

2.20 g, 11.5 f t d ghesi um
br oni de 6 2(1?W?£9ﬁrh 2#@% é¥- ? Plonq%%ﬁ¥ﬁ%? aﬁ$ %ﬁfnqéac |§§
mxture was Swias @naifleaneﬂﬂier@hFMMﬁ?thénSd-dé%e%ie

NH err] Cl (Salgthy taéeeh£e9 Mé%aﬂétﬁytoql%%N9§ﬁb the witle e was
extracted 10 mnth di e apg et er. :ag %$ nblned organic layers 11 were
separated &nd SRERRAPG #R B CRdonts 12 dried over MgSQerr]. After
filtrati oneandHr NMB/dl &0 lebi h&H3ol v7erﬂ‘l, {be Ui & & DrpdundH)as Tobidi ned

as a 7 (d, J = 12.1 Hz, 1H), 7.64 (s, 1H), 7.31 (dd, J =
s 8.5, 2.0 Hz, 1H), 7.21 (d, J = 2.0 Hz, 1B), 4.37 (q,
e J = 7.1 Bz, 2H), 1.90 (s, 2H), 1.39 (t, J = 7.1 Hz,
o 3H), 1.45 (s, 6H), 1.40 (s, 6H).
11 Methyl 2,6-Difluoro-4-[(2’,2",4',4’'~tetranmethyl-
12 8'-trifluoromethylchroman-6’~yl)carbamoylibenzoate
13 (Compound 17)
14 Using the same procedure as for ethyl
15 2-fluoroé4—[(4’,4'-dimethyl—8'—bromochroman-G'—yl)ca
18 rbamoyl]benzoate (Compound 9), but using
17 2,2,4,4-tetramethyl-8-trifluoromethylchromanoic acid
18 (Compound S, 11.2 mg, 0.037 mmol) and methyl
19 4-amino-2,6-difluorobenzoate (Compound H;, 6.6 mg,
20 0.035 mmol), the title compound was obtained as
21  white crystals.
22 !H NMR § 8.21 (b, lH), 8.05 (s, 1lH), 7.82 (s, 1lH),
23 7.36 (d, J = 10.20 HzZ, 1H), 3.93 (s, 3H), 1.92 (s,
24 2H), 1.40 (s, 12H). Ethyl 2-Fluoro-4-{(2’, 2’, 4’,
2s 4’-—-tetramethyl-8‘’~iodo-—
2s chroman-6‘-yl)carbamoyl ]benzoate (Compound 19)

27 Using the same procedure as for ethyl

28 2~fluoro-4-[(4’,4’'-dimethyl-8’'-bromochroman-6‘-yl)ca
20 rbamoyllbenzoate (Compound 9), but using

% 2,2,4,4-tetramethyl-8-iodochromanoic acid (Compound
31 X, 81 mg, 0.25 mmol)} and ethyl

32 4-amino-2-fluorobenzoate ((Compound C,, 55 mg, 0.30
33 mmol), the title compound was obtained as a white

3¢ solid. _ ;

35 'H NMR & 8.05 (b, 1H), 8.01 (4, J = 2.2 Hz, 1H), 7.94
38 (t, J = 8.4 Hz, 1H), 7.86 (4, J = 2.2 Hz, 1H), 7.75




14 tan solid (2.215 g). 15 [err]H NVR [err] 7.16 (d, J = 7.88 Hz, 1H)

7.00 (d, J =6.72 16 Hz, 1H), 6.81 (t, J =7.6 Hz, 1H), 5.89 (b, 1H, 17
2.21 (s, 3H), 2.17 (s, 2H), 1.48 (s, 6H), 1.10 (s, 18 6H). 19 2, 2, 4.. 4.
8- Pent anet hyl - 6- br onochr onman ( Conpound 20 Z) 21 A sol ution of

2, 4- di met hywdefrideshydr oxy- 3' - 22 net hyl phenyl ) pent an- 2- ol ¢€ropsmresio
Rlerr], 2.215 g, 9.98 23 mol) in 30 mM of 15%of Herr]SJerr] was heated
to 110 [err]C. 24 After cooling to roomtenperature, the reaction 25

m xture was extracted with diethyl ethergg The 26 organic | ayer was washed
with NaHCO err] (sat.), brine 27 and water. After filtration and renoval of

sol vent, 28 tt]fd,r egi Quqzv\./agsgpagggdgy)rth, a-;pg},uqrad('sij i=£ag 0@l , 229 pure
hexane) to gi(ve teﬂg titlgéowugd_a&g %{ear %S) 3i| 9(1. 6362319;r+ This oil
was then 8i sé@inetfiin £-37%1 t "Hoad, RtrerfBlrelrPY dw11%¥h, 7. 98
mol ) was3:32 ladtied(sThéR)eaclidB fBxt 689 mas stirred at room 33 tenperature
for 12 h. ,Solg S\ Was renoved under 34 reduced pressure and to the residue
was added et acetate, and the resylting m xture was washed with 36
NaHCO err P (€3 10BO-Rs 1 (bt —a S 2 O] =DED 4;'.;'- yaohroman- VWO
97/ 19052 ¢ 6’'=-yl)carbamoyl]benzoate (Cdapousdc213580
58 1 After filtialipn eRd oY Protedabycls £ &ERyTUE

8 2~fluoro-4-[(4°,4’-dimethyl-8’'-bromochroman-6’-yl)ca

s rbamoyllbenzoate (Compound 9), but using

w 2,2,4,4,8-pentamethyl-6-chromanoic acid (Compound

" A, 92 mg, 0.37 mmol) and ethyl

12 4-amino-2-fluorobenzoate (Compound C,, 75 mg, 0.41

13 mmol), the title compound was obtained as a white

14 solid (100 mg).

15 1H NMR & 8.31 (b, 1H), 7.90 (t, J = 8.24 Hz, 1H),

6 7.76 (dd, J = 14.29, 1.7 Hz, 1H), 7.74 (s, 1H), 7.43

7 (s, 1H), 7.35 (dd, J = 8.67, 1.7 Hz, 1H), 4.32 (q, J

# = 7.1 Hz, 2H), 2.18 (s, 3H), 1.84 (s, 2H), 1.38 (t,
v J=7.1 Hz, 3H), 1.35 (s, 6H), 1.34 (s, 6H).
20 Ethyl

21 2-Fluoro=-4-{(2’,2’',4’',4’'-tetramethylthiochroman-6’-y
22 1l)carbamoyl]benzoate (Compound 23)

23 Using the same procedure as for the synthesis of
24 ethyl 2-fluoro-4-{(4’,4'-dimethyl-8’-~bromochroman-

25 6’-yl)carbamoyl]benzoate (Compound 9) but using

2% 2,2,4,4~-tetramethyl-~-6-thiochromanoic acid (15 mg,

27 0.06 mmol) and ethyl 2-fluoro-4-aminocbenzoate

28 (Compound C,, 11.2 mg, 0.06 mmol), the title compound
20 was obtained as colorless oil.

% 'H NMR & 7.95 (m, 2H), 7.75 (d, J = 12.75 Hz, 1H),

» 7.58 (m, 2H), 7.50 (d, J = 8.8 Hz, 1H), 7.28 (dd, J
2 =10.6, 1.9 Hz, 1lH), 4.38 (q, J = 7.1 Hz, 2H), 1.99

s (s, 2H), 1.44 (s, 6H), 1.42 (s, 6H), 1.40 (t, J =

% 7.1 Hz, 3H).

s Ethyl 4-§(5*,6',7°‘,8‘-tetrahydro-5’',5",8‘,8°‘~

3 tetramethyl-2-naphthalenyl)thiocarbamoyl]benzoate




2 was passed through a colum (silica gel, pure 3 hexane) to give the
title conpound as a white solid 4 (2.227 g). 5 [err]HNW [err] 7.21 (s,
1H), 7.06 (s, 1H, 2.14 (s, 3H, 6 1.79 (s, 2H), 1.32 (s, 6H, 1.31 (s,
6H . 7 2,2.4,4.8-Pentanet hyl -6-chromanoic Acid (Conpound Alerr]) 8

To a sol uti onWe¥97496524 4, 8- pent anet hyl - 6-bronmo- 9 chr oman PCBRIS26i185807)
(1.2 g, 4.24 mol) in 18 mM of 10 dry THF at -78 [err] C under argon gas
was added slowly 11 5.48 ml of t-BuLi (1.7 Min hexane, 9.33 mmol). The
12 reaction mxture was stirred at -78 [69r]C for 1 h. Then 13 CJerr] was
bubbl ed through the solution for 1 h. After 14 renpval of CJerr] stream
t he reacti an njCampeunds28y stirred for an additional hour at -78 [err]C
Then 10% 16 of HO sy agldedeibht 8F WAHYINg up to room 17 tenperature, the

reaction mxture xtracted with 18 .ethyl acetate. The organic |ayer was
further wa§he<f"1b\(\gn§tﬁ i 1t 'é"r?c?fcﬁ?léﬂdﬁf?é}" N%[e'rﬁ'sq err]. After 20

concentr at ison,8 theet eamethylampghthdlen-2y ydglaanbadoyh) benzogtanhy (et hyl
my. 23 [ ASARROERE, .7 1%8g, ! O id Lo PR AMuAS o, Wb GapBlds), (774
1.88 (s, 219, bemgene wa) added Tnwessanis|reagsAt ol 45 Brandi-d 1% d
(Conpound 7B anid) ) 26 The rlesiukting palitopr scddittiomswasr reffd uwyed hesi s of

27 8-b -2, -fet hyl ch | ' [
/4 i moc ol ol Biaore Sot o 0p T 20 1B ual A ia B e
obt ai ned a® a TREWRPEeVES Ryprified Hy| roANRY shyomateuraphy= 2. 1 Hz, 1H),

7.98 (d, Jw 2.(lsBPith, géll), ethifl (dcetats/héxidne 2H)5) 1t89gﬁ.irﬁ j’.h‘e 5.4 33
ey 10 S B bl s S Al OAIE s g e o s

12 1H 9.04 (b, 1H), 8.11 (d, J = 8.70 Hz, 2H),

3 7.85 (b, 2H), 7.75 (b, 1H), 7.55 (dd, J = 8.2, 1.9

w Hz, 1B), 7.36 (d, J = 8.3 Hz, 1H), 4.38 (q, J = 7.1

w Bz, 2H), 1.71 (s, 4H), 1.40 (t, J = 7.1 Hz, 3H),

6 1.30 (s, 12H).

17 th ~Fluoxo-4-[{(5’,6’,7’',8’'~tetrahydro-

18 57,57,8',8’~tetranet hthalen-2‘-yl)thiocarbamo
12 llbenzoate (Compound 27)

20 Using the same procedure as for the synthesis of
21  ethyl '

22 4—[(5',6',7',8'-tetrahydro-5',5',8',8'-tetrameth-.

2 yl-2-naphthalenyl)thiocarbamoyl]benzoate (Compound
24 25) but using ethyl

2s 2-fluoro-4-[{(5',6’,7’,8'-tetrahydro-5’,5’,8’,8’-tetr
26 amethylnaphthalen-~2’-yl)carbamoyl ]benzoate (Compound
2z 1, 167 mg, 0.42 mmol) in 8 ml of benzene and

28 Lawensson’s reagent (220 mg, 0.544 mmol), the title
29 compound was obtained as a bright yellow solid

0 (127.5 mg).

st 'H NMR § 9.30 (b, 1H), 8.05 (b, 1H), 7.95 (t, J =

2 8.37 Hz, 1lH), 7.77 (d, J = 1.89 Hz, 1H), 7.53 (dd, J
33 = 8.24, 2.1 Hz, 1lH), 7.49 (b, 1H), 7.35 (d, T = 8.24
¢« Hz, 1H), 4.33 (g, J = 7.1 Hz, 1lH), 1.71. (s, 4H),

35 1.32 (s, 6H), 1.30 (s, 6H).

% 3-Hydroxy-5,5,8,8-tetramethyl-5,6,7,8-tetrahydronap
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59 To a solution of ethyl 5,6,7,8-tetrahydro- 2

5,5, 8, 8-tetranet hyl - 3- am nonapht hal ene- 2- carboxylate 3 (Conmpound C, 58 nmy,
0.21.,mmol) in 2 mM of HOAc was 4 added Br2 (0.02 m, 0.42 mmol). The
orange sol woemdssnas stirred at roomtenperature for 2 dawycrnoaigdsexcess
Br2 and HOAc were renoved under reduced 7 pressure and the residue was
passed through a colum 8 (silica gel, ethyl acetate/ hexane 1/10) to yield
the 9 title conpound as a light-orangeqgil (59 ng, 79.5%. 10 [err]H NWR
[err] 7.90 (s, 1H), 6.41 (b, 2H), 4.36 (q, J 7.2 11 Hz 2H), 1.70 (m

. 158 (peitlenladfi(loarh c2a Jdomgoria( 3,) 6H . "13 Ethyl
5,6,7, 8- tetr’—ITy' -4- bri'ononapht haI ene- 2- car boxyl ate

t
(Conpound E) 16 o @ Iﬁ%‘l‘t2°ﬂrrf’%g 1-brono-5, 5, 8, 8-t et rahydro- 16
5,5, 8, 8-set Q&mmﬁapmewW&haxyoﬁylsatﬂa &%e{:cahydm-nwa,sg, 0. 17

?J‘d)'ezj ! d;%ﬁg&&g?ﬁgl ht]!?aﬁnétﬁﬁo cﬁixﬁi rFC 7292 Wy s sopution was

ro cet c aC'.? ﬁt'n gar;ylnltrlte 20 The
reacti onsni AR vk & F? AHFIP ¥RE] PO err]
(0. 325 m, &dldbdrrmlt)»wwys :b.c&ﬁednl c')"ﬁetz-sumea@:nmnummt trexavss, adl.gwed to

warmto roo e t % t r st was 24
added an(tﬁ t he reacmfﬁam%e?ure V\gsﬁitterqéjf:g’ g‘ﬁ %lg Gﬂ]aq'{ ';(lacéet at e) dri ed
&ﬁﬁ d

over MyS®[ efQT ¥ il er €€ EDR6 “EHh tp&"@‘}% EheoFP Uk oduct

was 9 for 1 h. After removal of CO, stream, the reaction
10 mixture was stirred for an additional hour at -78°C.
11 Then 10% of HCl was added. After warming up to room
12 temperature, the reaction mixture was left overnight
13 then extracted with ethyl acetate. The organic
14 layet was washed with brine and dried over Na,SO,.
15 After concentration, the residue was purified by
16 column chromatography (ethyl acetate/hexane 1/3) to
17 yield the title compound as a white solid.
¢ 'H NMR d 7.85 (s, 1H), 6.93 (s, 1H), 1.68 (s, 4H),
9 1.28 (s, 12H). _
20 4-Bromo--3-hydroxy-5,5,8,8-tetramethyl-5,6,7,8~tetrah
21 ydronaphthalen-2-yvl carboxylic acid (Compound M)
22 3-Hydroxy-5,5,8,8-tetramethyl-5,6,7,8-tetra-
23 hydronaphthalen-2-yl acid (Compound L, 155 mg, 0.62
2¢ mmol) was dissolved in 1 ml of HOAc. To this
2s solution was added Br, (0.033 ml, 0.62 mmeol). The
26 reaction mixture was left at room temperature for
27 over night. A stream of air was passed through the
23 reaction mixture to remove the unreacted Br,. The
23 remaining solid was dissolved in small amount of THF
30 and purified by column chromatography (ethyl
31 acetate/hexane 1/1) to yield the desired product as
32 a cream colored solid. |
3 'H NMR d 7.91 (s, 1H), 1.75 (m, 2B), 1.64 (m, 2EH),
% 1,62 (s, 6H), 1.30 (s, 6H).
35
36

4-Bromo-3-methoxymethoxy-5,5,8,8~tetramethyl-5,6,7,8
—tetrahydronaphthalen-2-vl carboxylic acid (Compound




27 purified by colum chromatography (silica gel, ethyl 28 acetate/hexane
1/10) to give the title conpound as a 29 colorless oil. 30 [err]H NVR [err]
8.02 (d,"J = 2.0 Hz, 1H), 7.95 (d, J = 2.0 31 Hz, 1H, 4.35(q, J =7.1
Hz, 2H), 1.71 (m 4H), 32 1.56 (s, 6H), 1.38 (t, J = 7.1 Hz, 3H), 1.31 (s,
33 6H). 34 Etw©97/%9082 7. 8-t et rahydro-5,5, 8. 8-tetranet hyl - 3- BET/USI6/18580

fl uor onapht hal en- 2-yl - carboxyl ate (Conpound G 36 In an ice bath,
ethyl 5,6,7,8-tetrahydro- WD 97/ 19052
PCT/ US96/ 18580 T 60 1

5,5, 8, 8-tetranet hyl - 3- am nonapht hal ene- 2- car boxyl ate 2 (Conpound C. 150 ny,
0. 55 nnnl),mag added 0. 24 n1 of 3 HBF[err] (48% solution in water),
follomed a solu#hog % 81 ng, 1.16 nmol) in 1 mM of water. The
5 slurry s | ef t é*rlger tor for 3 days. The 6 reaction m xture was
washed suceeséi-baioman 3 +hedEPKY? Sadottu & BAEXR-TLC showed no WV visible

spot at thg 8mé%ny1J5;5Jheeet@ﬂr&nyﬂtﬁﬁabhtaahun>2#y£daunah 9 NUSCIGFH
i ssol ved Tn {Comiguad BEn.2330mg” G F; wetd BIE € omy oBE ST e ror
2 h. Aftere12waise adsied | @hloyom';m& rmhhrénﬁacmmr@ 62vadt, wWad 13
evapor at ed, aw r%iﬁgsp%foy%%&gdumwsh (8.6 £qhujm4( 2 kAL el .
ethyl acetate h%ram%a af}txc amount of tetrabutylammouimn
s bromide. The reaction mixture was heated to 45 °C
1o for 2 h. The reaction mixture was concentrated and
11 the residue was pufified by column chromatography
12 '(ethyl acetate/hexane 1/9) to yield the
.13 methoxymethyl ester of the title compound as a white
14 s80lid (200 mg). This white solid was further
15 dissolved in 20 ml of EtOH. An aqueous solution of
16 NaOH (0.5 ml, 1M) was added. The reaction mixture
17 was stirred at room temperature for over night. The
13 EtOH was removed and the residue was added 2 ml of
18  ethyl acetate and 3 ml of water. This mixture was
. 20 very slowly acidified with 10% HCl to PH = 7. The
21 ethyl acetate layer was separated and washed with
22 brine, dried over Na,SO,. After filtration of the
23 drying agent and removal of solvent, the reaction
24 yielded the title compound as a white solid (155
25 mg). ‘HNMR d 7.99 (s, 1H), 5.20 (s, 2H), 3.66 (s,
s 3H), 1.74 (m, 2H), 1.67 (m, 2H), 1.60 (s, 6H), 1.32
27 (s, 6H). Ethyl
28 2-fluoro-4-f(3’-metho ethoxy~4’~bromo-5’,6’,7*,8"=
20 tetrahydro-5',5’,8’,8'-tetramethylnaphtha~
s0 len-2'-y])carbamoyl]benzoate (Compound S,)

31 To a solution of

32 4-bromo-3-methoxymethoxy-5,5,8,8-tetramethyl-5,6,7,8
33 -tetrahydronaphthalen-2-yl acid (Compound N, 80 mg,
3« 0.22 mmol) in 4 ml of CH,Cl, was added DMAP (60 mg,
35 0.26 mmol), ethyl 2-fluoro-4-aminobenzoate (Compound
3 €C;, 43 mg, 0.24 mmol) and EDC (50 mg, 0.26 mmol).




15 give the title conpound as an oil. 16 [err]H NWR [err] 7.85 (d, J = 7.8
Hz, 1H), ,7.04 (d, J = 12.3 17 Hz, 1H), 4.38 (q, J = 7.1 Hz, 2 H, 1.69
(s, 4H, 18 1.38 (t, J =7.1 Hz, 3H), 1.30 (s, 6H), 1.28 (s, 19 6H. 20
2- Brono- 3- hydr oxy-55.8. 8-tetrahydro-5,5.8.8-tetrane 21 thyl napht hal ene
(Conmpound 1) w®97/19082 Usi ng t he sanme procedure as for the syntdressss/84s023
8-brono-2, 2,4, 4-tetranethyl-6-chromanoic acid 24 (Conpound P) but using
2- hydroxy-5,5, 8, 8-tetrahydro- 25 5,5,8,8-tetramethyltetralin (700 ng, 3.43
mmol) and 26 Br[err] (0.177 m, 3.43 mmg) in 1.5 mM of HOAc, the 27 title
conpound was obtained as a white solid (747 28 ng). 29 [err]H NVR [err]

;132 g S}7 éFDTmth@. %%aét%aw gti&tﬁté bwa%%}:i%&eat H%t(ﬁo?ﬂl‘%gm}oe&‘\:aﬁﬁrelzm :
, 7, 8- ra ro- e a - 3- Netho =.

noxy- 5. bf o R TP ERS P A R e 4Gueet EASEVES irifess. The

2- br onp- 3shy adesddie Sw8sspuatifizd rbyyaedusns chomatogrephy nathyhdl ene

(Compound, I, )eE g4 a ' &N oRBvH\Rig i 36 20
m of dry‘CH 3% < g??ﬁ%ﬁ%@r r‘]:cnglvégﬁgdl&g{f eIer Ezo% 97/ 15%%2a

PCT/ US96/ $858G-€ 61 1 diisoproylethylanine
(1.138 m s 12H7RMEB® )9.92 {bl| dHdd 1B, Xt (®xyREOhy!7 < oft deT(&. 84

6.39 3 nyol }y, They§ eagligqn (A U &=1eg . §sahed aiz 451H§) " hCs0r(aq,
8 J=8.5; 1.8 Hz, 1lH), 5.20 (s, 2H), 4.39 (q, J =
¢ 7.1 Hz, 2H), 3.61 (s, 3H), 1.74 {m, 2H), 1.64 (m,
o 2H), 1.60 (s, 6H), 1.40 (t, J = 7.1 Hz, 3H), 1.34
1 (s, 6H). :
12 Methyl 2.6-Difluoro—4—r(3'-methoxzmethbxy-4'—bromoa
13 5',6",7',8"'~tetrahydro-5’,5",8’,8"'-tetramethylnaphth
1« alen-2’'-yl)carbamoyllbenzoate (Compound M,) '
15 Using the same procedure as for the synthesis of
16 compound ethyl 2-f1ﬁ6ro¥4—[(3’-methoxymethoxy-4'-
7 bromo-5’,6’,7’,8’-tetrahydro-5’,5’,8’,8'-tetramethyl
18 naphthalen—z'—yl)carbampyl]benzoaté (Compound S,) but

- 19 using 4-bromo-3-methoxymethoxy-5,5,8,8~tetramethyl-

20 5,6,7,S-tetrahydronaphtﬁalen-z—yl acid (Compound N,
s 80 mg, 0.22 mmol), DMAP (60 mg, 0.26 mmol), methyl
2 2,6-difluoro~4-aminobenzoate (Compound K,, 52 mg,
2s 0.24 mmol) and EDC (50 mg, 0.26 mmol), the title
24 compound was obtained as a clear oil.
23 !H NMR d 10.01 (b, 1H), 8.11 (s, 1H), 7.42 (d, J =
26 10.0 Hz, 2H), 5.2 (s, 2H), 3.95 (s, 3H), 3.63 (s,
2z 3H), 1.75 (m, 2H), 1.65 (m, 2H), 1.61 (s, 6H), 1.35
28 (s, 6H).
29 General procedure for the syntheses of benzoic
30 acid derivatives by hydrolyzing the corresponding

31 methyl or ethyl esters.
32 To a solution of ester (3.0 mmol) in 20 ml of

s3s EtOH was added 5 ml of 1 N NaOH in water. The

34 reaction mixture was stirred at room temperature for
35 overnight and neutralized with 10% HCl to PE=5. The
38 alcohol was removed by evaporation and the aqueous




4 12 h. The reaction m xture was washed with 10% of 5 citric acid, then
NaHCO err] (sat.), brine and dried over 6 HgSO err]. After filtration and
renoval of the solvent, 7 the residue was purified by colum

chromat ography 8 (ethyl acetate/hexane 1/9) to yield the title 9 conpound
(722 ng) as WVORMABVSZolid. 10 [err]H NVR [err] 7.43 (s, 1H) PCPUS#/I8880 1)
5.21 (s, 2H), 11 3.54 (s, 3H), 1.66 (s, 4H), 1.26 (s, 6H), 1.25 (s, 12
6H). 13 3-Methoxynet hoxy-5,5,8,8-tetranethyl-5,6,7,8-tetrah 14
ydronapht hal en-2-yl carboxylic acid (Conf#dund K) 15 Usi ng t he sane
procedure as for the synthesis of 16 2,2, 4,4, 8-pentanet hyl - 6- chronmanoi c
aci d (Conpeundaifesr ripas exthnactesd ngithcethgl eaicetygteo(3x3WByk). 18
tetranet hyl,- 3 haBThBaX iy WOSLREENAatrs KieteOWRANYY JritB2 NU,
2.21 mmol) Izan('fﬁéé. 86 ni %fga )2é0 t - BuLi (g;’f%??'ngol 1. 31 %g utzziké)n Ji'nghexane),
the 21 ti#fle NaHRRuAPRRs) obPELRE 20D Arfee.o¥sr Mg tex). . 23

[ err] H NVR4[ erodnderirésion) the IdeéiredHpcis Aéag sobRbined4vhBchs (s,
3H), 1.70 (s, 1,.30 1 4 Et hy tﬁﬁﬁl . .8 .78
'-tetrahyd%o-‘gﬁ}d5?§5fg§xx5£Q%&%%%%t%gl%Ep t gﬁ%ﬁ§gt%yﬁébé? anoyl | be 27
nzoat e (Cbﬁpomﬁ?qsnléglie° To 5,5,8,8-tetranethyl -5,6, 7, 8-tetrahydro- 29

2-napht hoi ¢ a@-drlWéroyd-0.(5 a6 )7 1a8 ' ateedtahydroSs -’ | Bi'qglyl, Bhlbetge

This mi xt g ' d
This mxtuge uage Rl HEBHA oh- b1 ) EXe B z63L0dle s remove

CH err] O [&rr](Compewnd 2d| ution was added ethyl 34
4- am no- 2- %l uogoleiw it eadétonponyy 9l.eerj(b 37Ny, 9.85 Jm,mIu), f ol | oved
o oS (B Py 9o 9] . 250, Xy e s A 6
22 1.6 Hz, 1H), 7.50 (4, J = 8.3 Hz, 1H), 1.73 (s, 4H),
1w 1.32 (s, 6H), 1.30 (s, 6H). |
14 4-[(3'~Fluoro-5’,6’',7',8’-tetrahydro-5',5',8',8"'~-tet
'1s ~ ramethylpnaphthalen-2'-~yl)carbamoyl ]benzoic Acid
16 (Compound 4) _ _ _
w7 H NMR & (acetone-D°) 9.50 (b, 1lH), 8.04 (b, 2H),
® - 7.90 (b, 2H), 7.78 (d, J = 7.81 Hz, 1B), 7.19 (4, J
9 = 12.3 Hz, 1H), 1.72 (s, 4H), 1.30 (s, 12H).
20 2-Fluoro-4-f{(4’-bromo~5’,6’',7’',8'~tetrahydro-5’,5’,8
v ,8’-tetramethylnaphthalen-2'-yl)carbamoyl]benzoic
2 'agig-(cOmpound 6) . S
23 !'H NMR 6 (acetone-D;) 9.97 (b, 1H), 8.04 (d, J = 1.89
24 Hz, 1H), 8.01 (d, J = 1.90 Rz, 1H), 7.95 (t, J =
s 8.55 Hz, 1H), 7.90 (dd, J = 12.28, 2.0 Hz, 1H), 7.59
% (dd, J = 8.67, 1.50 Hz, 1H), 1.76 (m, 4H), 1.58 (s,
27 ©6H), 1.35 (s, 6H).
28 Z2=Fluoro-4-[(3'-hydroxy-5’,6’',7',8’-tetrahvdro-5’,5"
20 ,L8’,8’-tetramethylnaphthalen~2’-yl)carbamoylibenzoic
30 Acid (Compound 8)
31 !H NMR (acetone-D;) 6§ 11.3 (b, 1H), 10.2 (b, 1H),
2 7.94 (m. 2H), 7.85-(dd, J = 11.4, 1.95 Hz, 1H), 7.53
3 (dd, J = 6.59, 2.08 Hz, 1H), 6.94 (s, 1H), 2.85 (b,
3 1H), 1.70 (s, 4H), 1.29 (s, 6H), 1.28 (s, 12H).
35 2-Flucro-4—[{8'—bromo-4',4';dimethylchroman—G'-vl)ca
3 Irbamoyllbenzoic acid (cdmpound 10) :
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62 1 was concentrated under reduced pressure. The 2 residue was purified
by col unmm chromat ography (ethyl 3 acetate/hexane 1/10) to give the title
conpound as 4 white solids. 5 [err[HNW [err] 8.06 (b, 1H), 7.93 (t, J =
8 4 Hz, 7.85 6 (d, J 2.0 Hz, 1H), 7.78 (dd, J[err] = 2.0 Hz, J[err]

-'12.9 7 rz 55 (dd, J 5 2.0 H, J . 40
(d, J = Yébg'ﬁﬂ% > §5 (dd,[eg{]err] = 2.02 H[zfar\rl][err] 9 ﬁ%’?yé}—&"”gi%
4.38(q,J=72Hz,2H) 1.71 (s, 10 4H). 1.40 (t, J = 7.2 Hz), 1.32 (s,

6H), 1.30 (s, 11 6H). 12 Ethyl 4-[(3'zfluoro-5,6".7",8" -tetrahydro- 13
5,5, 8' , 8' -tetranet hyl napht hal en- 2 yl7 arbannyl]be 14 nzoat e (Conpound

3) 15 EthyI 5,6,7, 8-tetrahydro-5, 8- tetranethé
3-f | uor ondpht'FaMBfR- bagatengtddle Qc%n%uﬁeramﬂs' 1 Pr@ (9.271 ot 31 was

di ssol ved 5 n mg ji xtyr,e f03 Ua,oﬁ £3231}Handln)m Zﬁ9&b€tb(m Hl&l&ater)

The reaction g9 ur ab Ko §ragus

reaction was neUtrablzghﬂgftL ¢6of tgr 2?ﬂ%2%£§ ﬁag 2ddd and the

mxture was ektFaBrbad W 1$h B2, dEhly ?afE'(§k§ﬁ1 TR&s céMirned | ayers
were 23 washer, QBCQt\M th =8 571.4of Hzr,l rBiiﬁndld&Dec(s;ve&H)vgsq err]. 24 After

filtration,

3-fl uoro-%, 5, :
acid. 27 Usi

2-fluoro-4[ (1% nﬁ&nﬁs @adeﬁdxeéwdgp 93.85 (8,,an)t,ets 06 (d, J = 2.2
s Hz, 1H), 8.04 (d, J = 2.1 Hz, 1H), 7.94 (t, J 8.54
o H=z, 1H), 7.91 (dd, J = 14.0, 2.0 Hz, 1lH), 7.59 (dd,
n J = 8.5, 2.3 Hz, 1H), 1.96 (s, 2H), 1.42 (s, 6H),

12 1.41 (s, 6H). _

13 2-FPluoro-4-[{(2’,2’,4’,4'-tetramethyl-8‘-~trifluoro-

14 met chroman-6’-yl)carbamoyl] benzoic Acid

1s (Compound 14)~ _ ' _

% 'H NMR (acetone-d,) 6§ 10.02 (b, 1H), 8.31 (s, 1H),

17 8.09 (s, 1H), 7.92 {(m, 2H), 7.56 (d, J = 7.69 Hz,

1« 1H), 2.00 (s, 2H), 1.44 (s, 6H), 1.41 (s, 6H).

19 g:F;goro—4—l(g',gfjd',4'-tetramethyl-S’-azidochroman
20 =_6'~yl)carbamoyl]benzoic Acid {(Compound 16)

21 !H NMR &§ 8.03 (t, J = 8.4 Hz, 1H), 7.87 (b, 1H), 7.79
2 {dd, J = 13, 2.0 Hz, 1lH), 7.64 (d, J = 2.2 Hz, 1lH),
3 7.32 (dd, J = 8.66, 1.9 Hz, 1H), 7.22 {d, J = 2.1
24 Hz, 1H), 1.91 (s, 2H), 1.45 (s, 6H), 1.41 (s, 6H).

25 2, 6-Difluoro-4-[(2’,2',4’',4’'-tetramethyi~8’'-

26 trifluoromethylchroman-6’-yljcarbamoylilbenzoic acid
2z {Compound 18)

28 !H NMR (acetone-d,) 6 8.30 (d, J = 2.3 Hz, 1H), 8.06
2 (d, J = 2.2 Hz, 1H), 7.59 (d, J = 10.32 Hz, 2H),

% 1.954 (s, 2H), 1.44 (s, 6H), 1.41 (s, 6H).

31 2-Fluoro-4-y(2',2';4’,4'~tetramethyl-8’'-iodochroman-

2 6'-yl)carbamoyllbenzoic Acid (Compound 20)
33 'H NMR § (acetone-dy) 10.0 (b, 1B), B.24 (s, 1H),

4 8.07 (s, 1H), 7.94 {m, 2H), 7.57 (d, J = 8.67 Hz,
35 1H), 1.95 (s, 2H), 1.41 (s, 12H).
% 2-Fluoro-4-((2',2‘',4’',4’',8’'-pentamethylchroman~6’~-yl




29 amet hyl napht hal en-2' -yl ) car banoyl ] benzoat e (Conpound 30 1), except using
et hyl 4-am no benzoate (45 ng, 0.27 31 mmol ), the carboxylic acid was
converted to the 32 title conpound (white solid). 33 [err]H NVR [err] 8.66
(b, 1H, 8.13 (d, J =7.8 Hz, 1H, 8.05 34 (d, J = 8.3 Hz, 2H), 7.76 (d, J
= 8.3 Hz, 2H), 7.07 35 (d J=12.3 Hz, 1H), 4.36 (g, J = 7.1 Hz, 2H), 1.70
36 (S, 4H), IwéDrfibes2d = 7.1 Hz, 3H), 1,32 (s, 6H), PCYMDS$5/1888052
PCT/ US96/ 18580 63 11.30 (s, 6H. 2

Et hyl 2-Fluoro-4-[(5, 6" ,7" ,8 -tetrahydro-4 - 3
bronD-5',5',8',8'-tetranethy|naphthalen 2'7¢yl )carbam 4 oyl ]benzoate
(Compound 5) 5 LBlng the sane procedure as for. the syntheS|s of 6

ethyl 2-fluoro- 0-( comp 5un§ ;

-tetranet hyl nap -2 - ound 1 but usi ng
5,6, 7, 8-t et rahytfl oNMRg 6 5,55,%@?'@?4'% t-ﬁzll ﬁl 3§rhm a(’@ne @ar boxyl i ¢

1(2) Eici d] I(_{C&rht/%m[md 65 . (%}aajtj#tgemumpoum())twa's . D6t gdded T 11?1 aassnéxﬁ/m.ng s?lji dj
err : : ,
= 2.1 He, ?E 1%’ £ 219’ Tgﬂzéﬁi 1‘?@4(8 ﬁ?&d L F%Brr{sk 513 a

Jlerr] = 12 8 Hi- 317H)(S:7 @%)(dd J[err] = 15 2.0 Hz, J[err] = 8.4 Hz, 1H),
4.36 (g, J =¢7.2 oy +126 &t chx8fant-6 'L

He, 17 3FD# 11§%thaﬁzgl]ben§oic agid {Compound 24)

8 'H NMR 6 7.95 (m, 2H), 7.75 (d, J = 12.75 Hz, 1lH),
s 7.58 (m, 2H), 7.50 (d, J = 8.8 Hz, 1H), 7.28 (dd, J
1o = 10.6, 1.9 Hz, 1H), 1.99 (s, 2H), 1.44 (s, 6R),
1 1.42 (s, 6H).
2 4-((5°,6',7',8'~-tetrahydro-5’,5"’,8’,8’~-tetramethvlna

- 13 phthalen-2’'-yl)thiocarbamoyllbenzoic Acid (Compound
1a  26) '
15 'H NMR 6 9.08 (b, 1H), 8.17 (d, J = 8.61, 2H), 7.95
& (b, 28B), 7.77 (b, 1H), 7.57 (dd, J = 8.1, 2.1 Hz,

v 1H), 7.37 (d, J = 8.2 Hz, 1H), 1.72 (s, 4H), 1.32
18 (s, 6H), 1.31 (s, 6H). :
19 2~Fluoro-4-[(5', 6', 7', 8'—-tetrahydro-5’', 5’', 8’,
20 8'-~tetramethylpaphthalen-2’-yl)thiocarbamoyl }benzoic
21 Acid (Compound 28)
22 H NMR § (acetone-d,) 11.1 (b, 1H), 8.27 (b, J = 13.2
22 Hz, 1H), 8.02 (t, J = 8.3 Hz, 1H), 7.89 (s, 1H),
4 7.86 (d, J = 10.0 H2z, 1H), 7.62 (d, J = 8.3 Hz, 1lH),
s 7.41 (d, J = 8.37 Hz, 1lH), 1.72 (s, 4H), 1.30 (s,
26 12H). _
27 2-Fluoro-4-[(3'-~ oxy-4'-bromo-5‘, 6’, 7', B’'~tet-~
28 xrahydro-5', 5', 8’
20 8’-tetramethylnaphthalen-2’-yl)carbamoyllbenzoic
3 Acid {(Compound 34)
a1 A solution of ethyl
2 2-fluoro-4-[(3’-methoxymet-hoxy-4’-~bromo-~5’,6,7*,8’'
33 -tetrahydro-5/,5’,8’,8’-tetramethylnaphthalen-2’~yl)
s« carbamoyl]benzoate (Compound S,, 45 mg, 0.084 mmol)
35 in 1 ml of EtOH was added 1 ml of agueous solution
3 of NaOH (1M). The reaction mixture was stirred at




18 Et hyl 2-Fluoro-4-[ (3 -nethoxynethoxy-5 .6 7' ,8 - 19 tetrahydro-5',
5,8 .8 '-tetranethyl- 20 naphthalen-2'" -yl)carbanoyl]benzoate

(Conpound K[err] ) 21 Usi ng the sanme procedure as for the synthesis of
22 ethyl" 2- quoro 4-1 (3" - met hoxymet hoxy-4 '-bronmo- 23 5',6',7",8
-tetrahydro-5',5,8',8 -tetranethylnaphth 24 al en-2'-yl)carbanoyl | benzoate

(Cbnpound S ut 25 using 3-methoxynet hoxy-5, 5, 8, 8-t 26
5,6,7,8-tet r‘ghy rongpht hal en-2-yl carboxylic acid 27 (Conpgl&m E%&ﬁ%é?

0. 49 nnDI) and 28 4-am no-2-fl uorobenzoate (Conpound Cferr], 98.5 ny, 0 54
29 mol ), the title conmpound was obtain as a mhite 30 solid 31 [err]H
NWVR [err] 10.1 (b, 1H), 8.20 (s, 1H, 7. (t, J 8.8 32 Hz, 7.83
(d, J = 13.4 Hz, 1 ( 39 (q, J
= 7.1 Hz, DH)TOoR t?“tl%?{"st‘-(@ﬁ) %°f ?d’e(@quk‘P% %"SP“( ﬁ‘z?—éHli? 5 J
= 7.1 Hz, 8H1 ®itH 0% HCLluor BtOB W3 -dgmoved- And' ef?hyB at:etlaa:e

WO 97/1905 580
64 1 hydro gng mQ§e %?t?etygﬁgtﬁ ded Lonr QCEU% i The

car banoyi ] ben@EERBLCCHANRF dW sgpara 9@5&}‘93 Lren STHyh NaBCO,,
2-fluoro-4s[ (Brimet Iund/rﬂetzed4olvex:y@50§ ., 7'Afterefidbyditadn ,and
5,8 ,8 -tetragRtlyliration, the reaction yielded
7 2-fluoro-4-[(3’-methoxymethoxy-4’-bromo-5’, 6/, 7°,
8 8’'~-tetrahydro-5’, 5', 8’',
9 8'’'~tetramethylnaphthalen-2’-~yl)carbamoyl }benzoic
1o acid as a white solid. The methoxymethyl group was
11 removed by dissolving the white solid in 2 ml of
12 MeOH and 3 drops of HCl (con.). After stirring for
13  overnight, the reaction mixture was concentrated to
14 dryness. The residue was partitioned between ethyl
1s . acetate and water. The organic layer was separated,
1¢ washed with NaHCO,, brine and dried over MgSoO,.
17 After filtration and concentration, the residual
18 solid was purified in a mini (pipette) column with
19 ethyl acetate /hexane (1/1) to give the title
20 compound as a white solid (5.0 mg).
21 !H NMR d (acetone-d®) 10.19 (b, 1H), 8.01 (s, 1H),
2 7.96 {(t, J = 8.6 Bz, 1H), 7.76 (dd, 0 = 11.2; 2.0
23 Hz, 1H), 7.54 (dd, J = 8.8; 2.0 Hz, 1H), 1.75 (m,
24 2H), 1.65 {(m, 2B), 1.61 (s, 6H), 1.32 (s, 6H).
25 2,6-Difluocro-4-{(3’-hydroxy~4‘'~bromo-5°, 6‘, 7',
26 8'-tetrahydro-5’, 5', 8’,
27 B'-—tetramethylnaphthalen-2’-yl)carbamoyllbenzoic
28 Acid (Compound 36)
29 Using the same procedure as for the synthesis of
30 2-fluoro—4-[(3'-hydroxy—4*-bromo-5', 6’, 7', 8’'-tet~
31 rahydro-~5’, 57, 8/,
2 8'-tetramethylnaphthalen-~2’-yl)carbamoyl jbenzoic
33 acid (Compound 34) the title compound was obtained
% as a white solid.
5 'H NMR d(acetone-d®) 10.23 (b, 1H), 8.01 (s, 1H),
% 7.52 {(d, J = 10.2 Hz, 2H), 4.8 (b, 1H), 1.75 (m,




6 napht hal en-2' -yl ) car banoyl | benzoate (Conpound Klerr], 7 50.7 ng, 0.11
mmol) in 2 mM of CHerr]CJ[err] was added 8 thiophenol (0.061 m, 0.55
mol ). The reaction 9 mixture was stirred at O[err]C for 5 mn, then
BF[err].Et[err]O 10 (0.027 m, 0.22 mmol) was added. The reaction 11

m xtrue was stirred at O [err]C for 2 h, then NaHCO err] 12 (sat.) was
added. The orwenhasdsayer was separated, 13 and washed with sarrusesnssss er
and dried over MgSO err]. 14 After filtration and removal of sol vent, the
residue 15 was passed through a colum (silica gel, ethyl 16

acetate/ hexane 1/3) to give the title cofpound as 17 white solid (44.2
ng.). 18 [err]HNWR [err] 8.61 (b, 1H), 7.94 (t, J = 8.42 Hz, 1H), 19

dd, : , d = , 2.
!y o og2hr Bgb? (i o, B-5 tee. B zli;b%lips& ?gzh@, 140 (1,
J =7.1 HAZ , .

2-Fl uoro-4s [ (g' 48 cditet gggeﬁhgmmggggﬂamgg g”ﬁﬁlzggrﬂémoy Rgmetiddidzoat e

( Conpound 9) nd 26 bottom fl ask,
4, 4- dlnethyl cid 3§i%uﬂ%ronano c acid, 27 g ngound B[err] 139 ngy, 0.485

mol ) was added SGE&[§15PSGP“§§Fﬁ?m9F&M$? sB-tetrahedrerag sol ution
was 29 hes'itaﬁla phthoilceragiaf 0432niy,ar0l 12t mmod)edvd® @48 I0ailergerature.

Tne sicess, ol obg BB MG o dd UG e
4- ani no- 2-% | Udr obEXESRS Bhiop lervps genqyed. usdmrol) was added
followed by 3deauted Predsdrel ankiarﬂae exégidhe Wb I@PE5000edd iH X4 Ure was
S rred % P B0k, 200 NEE Th AP EETLETLE s HhAERR mebl L 51 due ves

11 4-amino-2,6~difluorobenzoate (Compound H,, 7 mg, 0.2

22 mmol) followed by 0.5 ml of pyridine. The reaction

13 mixture was stirred at room temperature for 4 h and

14 was concentrated under reduced pressure. The

15 residue was purified by column chromatography (ethyl

16 acetate/hexane 1/5) to give the methyl ester of the

17 desired product as a colorless oil.

8 'H NMR d 8.11 (d, J = 1.9 Hz, 1H), 8.05 (b, 1B), 7.86

v (dd, J = 6.2, 2.2 Hz, 1H), 7.41] {(m, 3H), 3.93 (s,

20 3H), 1.69 (s, 4H), 1.29 (s, 6H), 1.28 (s, 6H). This

21 colorless oil was hydrolyzed to the desired product

2 with NaOH/H,0/EtOH according to the general

23 procedure. _

24 1H NMR d (acetone-d®) 9.74 (b, 1H), 7.95 (s, 1lH),

s 7.70 (d, J = 6.8 Hz, 1H), 7.43 (d, J = 8.4 Hz, 3H),

s 1.71 (s, 4B), 1.2% (s, 6H), 1.28 (s, 6H).

]

27 Methyl
28 —nitxo-4-f{(4’'-bromo=-5’',6',7’,8’'~-tetrahydro-5',5‘,8"

22 ,8'-tetramethylnaphthalen-2'’-yl)carbamoyl]benzoate

so (Compound 29)

31 Using the same procedure as for the synthesis of
2 Compound 1, but using Compound F and Compound F,, the
33 desired product was obtained as a white solid.

« !H NMR § 9.24 (b, 1H), 9.23 (4, J = 1.8 Bz, 1H), 7.92
s {(dd, J = 8.4, 2.4, Hz, 1H), 7.87 (4, J = 2.1 Hz,

3 1H), 7.84 (d, 3 = 2.1 Hz, 1H), 7.80 (d, J = 8.7 Hz,
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65 1 by columm chromatography with ethyl acetate/hexane 2 (1/5) to yield
the title conpound as a white solid 3 (190 ng). 4 [err]H NWMR [err] 7.95 (t,
J =8.31 Hz, 1H), 7.88 (b, 1H, 5 7.83 (d, J = 2.2 Hz, 1H), 7.80 (d, J =
2.2 Hz, 1H), 6 7.75 (dd, J = 12.89, 2.0 Hz, 1H), 7.30 (dd, J =7 8.55, 2.0
Hz, 1H), 4.3Wdewoebsdd), 1.89 (t, J =5.49 8 Hz, 2H), 1.40 (t, = 7.1 Hz,
3H), 1.39 (s, 6H). 9 Ethyl 2-FIuoro-4-[(2',2',4',4'-tetran&cgwl's-9§f'§55?ono-
10 chroman-6'-yl)carbanoyl | benzoate (Conpound 11) Usi ng the sane
procedure as for ethyl 12

2-fluoro-4-[(4',4" -di rrethyl 8 brormchr%%ran 6'-yl)ca 13 rbanoyl ] benzoate

Conpound, 9 ut 4 tyanme | - §- hr omanoi ¢ acid 15
ECogound P) 12}3 3usgi19 anlgl'?te h{/'ﬁ 1%HX ﬁ\%réog(olh ugﬂébeﬂz&ﬁe

( Conpound? C[é r] %8 n’g @ Erl?%l) the title corrpound was obt ai ned as

a white 18 s2LNdtit)-4 % N . s all-92 (t,

J =84 H, 1 =
1H), 21 7.34%(ud; TR B4 lber
Hz, 2H), ﬂmd, igmpauad 39) 6H), 139(t J 23:71Hz 3H), 1.37 (s,

ﬁHI) h24 eEthm 8- hﬁ-‘él“lﬁbdje-[-d()z- A0. fféng tegb} y‘b (-trlfluorﬁmet 26
yl chro y nzaqat e un ing the sanme

gl kg3 SN 8. 85714, 5 (e

procedure as Tor 2: 1H), B.06
2-fl uoro-®4-[(d+ T =d|2rﬁe'4 H§% » 8LHD, 0B ofd- .B -yh).Qau&Q, rizpypyy] bgnzoat e
(Cormound 9)¢d pus wsignGg 3z, 1H) .75 nh H), 1.65 (m, 2m)

c ronahol C .

4.4 TEEh Yl B4 11 POLgELnYI

1




31 acid (Compound S. 57 ng, 0.19 mmol) and ethyl 32

4- am no- 2-fl uor obenzoate (Conpound Cferr], 35 ng, 0.19 3 I“Jlnlulnﬁuﬂ"
conpound was obtained as white 34 solids. 35 [err]H NVR| =
2.2 Hz, 1H), 7.99 (b, 1H), 7.95 36 (t, J = 8.55 Hz, 1H), 81° (d, ¥ =%2.2
Hz, 1H), 7.76 WD 97/ 19052

PCT/ US96/ 1858Q0 97119052 ' 66 1 (dd, J PCilisSe1888¢1 Hz,
1H), 7.33 (dd, J =8.55,. 1.9 2 Hz, 1H), 4.37 (q, J = 7.1 Hz, 2H), 1.93 (s,
2H), 3 1.41 (s, 12H), 1.40 (t, J = 7.2 Hz, 3H). 4 Ethyl 2-Fl uoro-4-
[(2',2",4",4" -tetramethyl -8 -am no- 5 chropgan-6' -yl ) carbanoyl | benzoat e
(Conmpound N err]) 6 Using 8-nitro-2, 2, 4, 7

4-tetranet hy] chroman- 6- car boxyl i eyraer dr$ Conpamed dsS8 and following the

ZaPFugigcidF{i'aZ'fdihet I-%Mnth%%b%ﬁptﬁg%hé$rﬁg}ca 11 rbanoyl ] benzoat e
4

(Compound 9)3 ethyl 12 2-fluoro-4-[2', ,

"-tetranethy] -8 -nitrochroman- 13 6'»y|)]carbanny|benzoate was obt ai ned as
a white 14 solid. This compound®50 0.12 (Ryol ) was 15 dissolved in 2 m
of methanol .8 A catal ytic amount 1 S added to the solution and
~the solutiong 17 was mai ntai ned here (hydrogen bal | oon) 18
for overnigh;. The catal%at wasl r enove L KthA 8

2o
L Y

9

10 Wp

1"

12 - :
13 wherein X is S, O, NR’ where R’ is H or alkyl of
4 1 to 6 carbons, or .

15 X is [C(R,),}, where n is an integer between 0

16 and 2;

17 R, is independently H or alkyl of 1 to 6

18 carbons;

19 R, is hydrogen, or lower alkyl of 1 to 6

20 carbons; :

21 R, is hydrogen, lower alkyl of 1 to 6 carbons or
22 F3

23 m is an integer having the value of 0 - 2;

24 o is an integer having the value of 0 - 4;

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

26 r is an integer having the value 0 - 2 with the

27 proviso that when 2 is O the sum of p and r is at

28 least 1;

29 ¥ is a phenyl or naphthyl group, or heterocaryl
30 selected from a group consisting of pyridyl,

s+ thienyl, furyl, pyridazinyl, pyrimidinyl, pyrazinyl,
2 thiazolyl, oxazolyl, imidazolyl and pyrrazolyl, said
33 phenyl, naphthyl and heteroaryl groups being o
4« optionally substituted with one or two R, groups;

35 W is a substituent selected from the group

3% consisting of F, Bxr, Cl, I, C,, alkyl, fluoro
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1H, 22 7.73 (dd, J = 12.9, 2.0 Hz, 1H), 7.29 (dd J =

1H), 7.23 (d, J = 2.14 Hz, 1H), 7.01 (d, J 24 = 2.2 Ft : 35 (q,
7.1 Hz, 2H), 1.88 (s, 25 2H), 1.39 (s, 6H), 1. 38 (t J = 7.1 FE 3H),
26 (s, 6H). wdokidasd 2-Fluoro-4- [ (2',2'2,4', 4' -tetranet h)&b—,-ﬁ,sggfsggm 28
chroman-6' -yl ) car banoyl ] benzoat e ( Conpound 15) 29 To a sol ution of
ethyl 30 2-fluoro-4-[(2',2" ,4",4 -tetranethyl -8 -am nochroman 31

-6' -yl ) carbanoyl | benzoate (Conpound N gpr], 32 ng, 0.077 32 mol) in 3 ni
of EtOH was added 0.5 m of 33 trifluoroacetic acid (TFA) and 0.5 nl of 34

i soanyl ni trgh%%aé @l%eéh% re%q:[ , YRS, stﬁ eédlgfob g.h when a solution

19 filtration and the solvent was evaporated to glve 20 th
as a white solid. 21 J[errJ]HNWR [err] 7.93 (t, J 8.43 Fgul |ﬁ" rw |
1* L *
1.3

of NaN3 ter T é réactlon m xture was
al | oned 2 1 108 m197/t]9‘bsﬂz° N, zc1-s"alkY1' §0,C, ,~alkyl,
PCWLEEGAlSE&QCIG-fluoro substxtuted alkyl, §0-C,_{ mliayln,t o room

t t f | th
ool due % WSO CiredEEE | OOk, BEBN  BhEnpd HerEoahBERITL AN, 1 Ne
acet at e/ Shei('é-ﬁél ® 19) 9{-’8“@ wEher thapew rﬁ%ﬁﬂﬂ 1391, %t;'@g?,e@iy 6

{err]H NOR pierdy®; 0 (b, 1H), 7.94 (t, J = 7.8 Hz, 1H), 7.73
7 .~ L is -(C=Z)-NB- or -HN-(C=Z)-
8 Z is O or S;
9 A is (CH;), where q is 0-5, lower branched chain

10 - alkyl having 3-6 carbons, cycloalkyl having 3-6

11 carbons, alkenyl having 2-6 carbons and 1 or 2

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

14 B is COOH or a pharmaceutically acceptable salt
15 thereof, COOR,, CONR,R,,, —-CH,0H, CH,OR,,, CH,OCOR,,,

1 CHO, CH(OR;,),, CHOR,;0, -COR,, CR,(OR;;}),, CR,0OR,,0,

17 where R, is an alkyl, cycloalkyl or alkenyl group

18 containing 1 to 5 carbons, R, is an alkyl group of 1
w to 10 carbons or trimethylsilylalkyl where the alkyl
20 group has 1 to 10 carbons, or a cycloalkyl group of
21 5 to 10 carbons, or R; is phenyl or lower

22 alkylphenyl, R, and R,, independently are hydrogen,

23 an alkyl group of 1 to 10 carbons, or a cycloalkyl
24 group of 5-10 carbons, or phenyl or lower

25 alkylphenyl, R,, is lower alkyl, phenyl or lower

26 alkylphenyl, R,, is lower alkyl, and R13 is divalent
27 alkyl radical of 2-5 carboms.

28 2. A compound in accordance with Claim 1 where
20 ¥ is phenyl. '
20 3. A compound in accordance with Claim 2 where

31  the phenyl group is 1,4 substituted by the L and the
2 A-B groups.

33 4. A compound in accordance with Claim 1 where
s Y is pyridyl.
3s 5. A compound in accordance with Claim 4 where

3 Y is 2,5 substituted by the L and the A-B groups.
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;
g the sanworasmglure as for ethyl 15 2-fluoro-4-[(4 ', 4 Pcuiusewisyso
-bronmochroman-6' -yl )ca 16 rbanoyl | benzoate (Conpound 9), but using 17
2,2,4,4-tetramet hyl -8-trifluoronethyl chromanoic acid 18 (Conpound S. 11.2
ng, 0.037 mmol) and nethyl 19 4-am no-2, 68Hi f| uor obenzoate (Conpound
Herr], 6.6 ng, 20 0.035 mmol ), the title conpound was obtained as 21 white
crystals. 22 [err] HeNVR2 eyonipduld (h, abdordamce (withHClaim?21 (whelld), 23

7.36 (d, J =1 : 1.92 (s, 24 2H), 1.40 (s, 12H).
Et hyl 2-Fl ﬁorg &%['(13:(&5),],4«3352& EBH% etramet hyl -8' -i odo- 26

chroman- 6' - y1 ) car bakey| PosinnpeendCippsGe@rdgneg with Giadmt hewbare
procedure ag fer j@f iyl 28

(Conpound of, but B ng Fsiraeeund T paetgrade) G5, SR 1 4BREe” °

(Conpound 34 XX 8B ri,. 0 25 nmmol ) and ethyl 32 4-am no-2-fl uorobenzoate

-t
Usi n

7 (d, J =12.1 Hz, 1H), 7.64 (s, 1H), 7.31 (dd, J 885

7.21(d, 3 = 2.0 Hz, 1H), 4.37 (q, 9 J = 7.1 He, 1 90Lgﬁﬁ|mmﬁmum
(t, J =7.1 Hz, 10 3H), 1.45 (s, 6H), 1.40 (s, 6H) 11 Met

2,6-Difluoro-4- [ (2" , 2'.4" .4 -tetranethyl- 12

8' | f1 uoronet hyl chroman-6' -yl ) car banoyl benzoate 13 (Conpound 17) 14

\(M(1 _Cfrmgznd ia 535 X a@ﬁh) int l&@:dd:td@n@emwd cflae?:.xﬁ?bi %ﬁ@éeasla
7.94 36 (1,80 BB 4 e” #ﬂit%ﬁ a jpbbnacghicfesliy peceptarne” 1
s salt thereof, (CH,),~COOR,, or (CH,),~CONR,R,,.
10 10. A compound in accordance with Claim 1 where
11  the ¥ group has at least one W substituent.
12 11. A compound in accordance with Claim 10

13 where the W substituent is selected from the group

14 consisting of F, NO,, Br, I, CF,, N,, and OH.

15 12. A compound in accordance with Claim 1 where
16 the aromatic portion of the condensed ring has at

17 least one W substituent.

T 13. A compound in accordance with Claim 12

1© where the W substituent is selected from the group

20 consisting of F, NO,, Br, I, CF,, N,, and OH.

21 l14. A compound in accordance with Claim 1 where-
22 both the Y group and the arcmatic portion of the

23 condensed ring'have at least one W substituent.

24 15. A compound in accordance with Claim 1 where
25 Z is O.

26 16. A compound of the formula

27

28 W,

29

31

32

35

36
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WD 97/ 19052 PCT/U896/1

68 1 (dd, J = 12.88, 2.1 Hz, 1H), 7.33 (dd, J = 8.8, 2 1 Blwzml lm"u”“"l
4.37 (9, J =7.1 Hz, 2H), 1.89 (s, 2H), 3 1.42 (s, 6H),

Ethyl 5 Z-Fluoro-4-[ (2',2'" ,4'4',8'- pentarrethylchrorran-

6' -yl )gcarbanoyl | benzoat e - (Corrpound 21) 7 Usi ng the sarre procedure as
for ethyl 8 wiéngesro-4-[(4',4"-dinethyl-8 -bronochroman-6' -ptphesde fesso

r bamoyl ] benzoate (Conpound 9), but using 10

2,2,4,4,8-pentanet hyl - 6-chromanoic acid (Conpound 11 Alerr], 92 ng, 0.37

nmol ) and ethyl 12 4-am nod- 2-fl uorobergoate (Conpound Cferr], 75 ng, 0.41
13 mmol ), the title conpound was obtained as a white 14 solid (100 ng). 15

[err]H NNR [err] 1 6 (dd, J =
14. 29, 1'\{7R Hz, ﬁ?‘é‘%efiﬁ {‘ékg'iH;n%(%‘%”‘l‘%“?l? %ﬁl)#f%%( d‘ég _Z’s 6&37 1.7
Hz, 1H), 243?1(' Bong;18 = 7.1 Hz, 2.18 (s, 3H), 1.84 (s, 2H), 138(t,
19 J = 7.3l Hz, 3|‘ﬁ 1.13 nydﬁo éhl), o?r %\éér &tky126fFEtihwo 24

2- Fl uor o- 4 [l%%$| é , -tetranet hyl t hi ochroman-6' -y 22

| ') car bam)yl] }2 Bgd ound 23) 23 Usi n% t he sane procedure as for
the syntifesis of mx%mﬁrqgenuorl@mz{(alkyl ofdilnichy§ -@axbeosooar onan-
25 6' -yl )ecarpanoyl | benzoate (Conpound 9) but using 26

224 Sty 35CR et s o B b ) the
t

2-
t
(
1

itle compound 2¥wa¥eb¥ai ndddad,coe@dlesis oindegendpem]w NVR [err] 7.95
m 2H), 97 deldotdd fidm kK&, gibhp TonsidBihg o2Hh, F5BEJ cd,= 8.8 Hz,
W, 728 (4, dp,, wo,, m,, oH, OCH,0CH,, OC, ,alkyl and C, ,alkyl,

11 with the proviso that when % is O then at least one
12 of the W,, W,, W,, and W, groups is not H;

13 Z is O or S; :

14 A is (CH,), where q is 0-5, lower branched chain
15 . alkyl having 3-6 carbons, cycloalkyl having 3-6

18 carbons, alkenyl having 2-6 carbons and 1 or 2

17 double bonds, alkynyl hav1ng 2-6 carbons and 1 or 2
18 triple bonds, and '
19 B is COOH or a pharmaceutically acceptable salt
20 thereof, COOR,, CONR,R,,, —-CH,0H, CH,OR,,, CH,0COR,,,

21 CHO, CH(OR,),, CHOR,0, -COR,, CR,(OR,,),, CR,0R,,0,

22 where R, is an alkyl, cycloalkyl or alkenyl group

23 containing 1 to 5 carbons, R, is an alkyl group of 1
24 to 10 carbons or trimethylsilylalkyl where the alkyl
26 group has 1 to 10 carbons, or a cycloalkyl group of
26 5 to 10 carbons, or R, is phenyl or lower

2z alkylphenyl, R, and R,, independently are hydrogen,

22 an alkyl group of 1 to 10 carbons, or a cycloalkyl
20 group of 5-10 carbons, or phenyl or lower

30 alkylphenyl, R,; is lower alkyl, phenyl or lower

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

a3 17. A compound in accordance with Claim 16

34 where A is (CH,), and q is 0, and where B is COOH or
35 a pharmaceutically acceptable salt thereof, COOR,, or
3 CONR,R,,.
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32 =10.6, 1.9 Hz, 1H), 4.38 (q, J = 7.1 Hz, 2H), 1.99 33 ( _
6H), 1.42 (s, 6 H), 1.40 (t, J = 34 7.1 Hz, 3H). 35 Ethyl T[“[i'ﬁ"l"“lﬁﬂll”ﬂl|
4-1(5,6',7",8 -tetrahydro-5".5 .8 .8 - 36 P
t et ramet Ryl - 2- nat ht hal enyl ) t hi ocar banoyl ] benzoat e WO 97/ 19052
PCT/ US96/ 18580 69 1 (Conpound 25) 2 To
a solution of wadwises2 4-[ (5 ,6',7 ,8 -tetrahydro-5',5",8"', 4PCT/US96/18580

8' -t et ranet hyl napht hal en- 2-yl ) car banoyl | benzoate 5 (Conpound I[err], 61

ng, 0.16 mmol) in 2 mM of anhydrous 6 benzene was added Lawesson's reagent
(45 nmg, 0.112 7 nmol). The resulting yeg4ow solution was refluxed 8 under
Nlerr] for 2 h. The solvent was renoved and the 9 residue was purified by

col umm chr pmat ogr apgy 19 éagéz%aein g6k asRie Pl PRXeRa M 7 o gl ve the

11 title conpound as a vel | 819 . [err]H NVR [err] 9.04
(b, 1H), 8211whgre; Rgify g‘??arg% é Jzﬂ) *7.75 gb (1(1§H) 7.55
ald J=17115

(dd, J 832 1.9 la.HzA ¢ojuponmb in, acccraanqq w:l'r:l). caa

Hz, 1‘3,5% e4? d.g0 (t, J =71 He, 3H) 16 1.30 (s, 12H). 17 Ethyl -
2 Fluoro 4 [ ( E ﬁs-tetrahydro- 18 5
-tetranetﬁylnaphtgﬂkeﬁazcomPPHﬂﬂ(iﬁu%%ﬁﬂﬁdf§qﬁtﬁ%&%a?&aeﬁbﬂﬁbund 27)

¢ where B is COOR,.

7 21. A compound in accordance with Claim 20

8 which is: '

¢ ethyl 2-fluoro-4-[(5’,6’,7’,8’~-tetrahydro~

1 5,5’ 8',8'-tetramethylnaphthalen-Z'-yl)carbampyl]be
11 nzoate;

12 ethyl 4-[(3’'-fluoro-5’,6’,7',8'~tetrahydro-

13 5¢,5’,8’,8’~tetramethylnaphthalen-2’-yl)carbamoyljbe
14 nzoate;

15 ethyl 2-fluoro-4-[(4'-bromo-57,6’,7',8’-tetrahydro-
® 5’,57, 8',8'-tetramethylnaphthalen-z'-yl)carbamoyl]be
17 nzoate;

18 ethyl 2-fluoro-4-[(3’'-hydroxy-5’,6’,7’,8'~-

13 tetrahydro-5’,5’,8’,8’-tetramethylnaphthalen-2’'-yl)c
20 arbamoyl)benzcate;

21 ethyl 2-fluoro-4-[{3'-hydroxy-4’~bromo-5"’ 6',7' 8’ -

22 tetrahydro-5’,5’,8’,8‘-tetramethylnaphthalen-2’-yl)c
23 arbamcoyll}benzoate;

24 ethyl 2,6~-difluoro-4-[{(3’~hydroxy-4’-bromo-

25 5',6’,7’,8’~tetrahydro-5’, 5’,8',8’-tetramethylnaphth
26 alen-2’-yl)carbamoyl]}benzoate; or

27 ethyl 2,6-difluoro-4-[(5’,6’,7’,8'~tetrahydro-

s 5’,5’,8’,8’-tetramethylnaphthalen~2’-yl)carbamoyl ]jbe
28 nzoate, '
30 22. A compound in accordance with Claim 19

31 where B is COOH or a pharmaceutically acceptable

32 salt thereof.

33 23. A compound in accordance with Claim 22

3¢ which is:

s 2-fluoro-4-[(5’,6',7’,8’'-tetrahydro-5’,5’,8",

3¢ 8’'—tetramethylnaphthalen-2’-yl)carbamoyl]benzoic
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20 Uslng the sane procedure as for the synthesis of 21
4-[(5' , 7',8 -tetrahydro-5',5",8",8 -tetraneth- 23 Uﬁl I !uulw”"l :

yl -2 naphthalenyl)thlocarbannyl]benzoate (Conpound 24 25) b
25 2-fldoro-4-[(5',6',7",8 -tetrahydro-5',5",8",8" -tetr
anethylnaphthalen o' - yI)carbanDyI]benzoate (Cbnpound 27 1 167 ng, 0.42

ol ) in 8 fo9hndiefzene and 28 Lawensson's reagent (220 ngy ggm?iﬁglyg@‘)

the ti tIe 29 conpound was obtained as a bright yellow solid

31 [err]H NWR [err] 9.30 (b, 1H), 8.05 (b, 1H), 7.95 (t, J = 32 8.37 Hz,
1H), 7.77 (d, J = 1.89 Hz, 1H), 7.53 (gd, J 33 = 8.24, 21 He, 1H), 7.49
(b, 1H), 7.35 (d, J =8.24 34 Hz, 1H),*4.33 (g, J = 7.1 Hz, 1H, 1.71. (s,
4H), 35 1.32 (s, 6H), 1.30 (s, GFD 36

3- Hydr oXy- BGL@7 8-t et ramet hyl - 5, 6, 7. 8- t et r ahydr onap WO 97/ 19052
PCT/USQ@/1858@(3'-f1uoro—5',6',7',8'-tetrahya&o-5kJﬁhaﬁepszaﬁet

o bromys. pherbyIEk i alens -y i‘* ro-gﬁé%ﬁf‘ué acid;
t et r ametthy | drabhBRECaTR: eb?nkﬁﬂa%‘ ' rted nahydron5{e 5 &f dry
THP at s78[ew8}Ctumdﬂnmatmmnnaphth&lamdeu sydycnrbaoyl jbéntolBdl i (1.7 M
in hexaqg,'§b§d;7 nmmol ). The reaction m xture was stirred at -78[err]C
7 2-fluoro-4-{(3’'-hydroxy-5’,6’,7’,8’-tetrahydro-5’,5"
8 ,8',é'-tetramethylnaphthalen—z'—yl)carbamoyl]benzoic
s acid;
10 2-fluoro-4-~ [(3'-hydroxy—4'-bromo-5' 6’,7’,8’-tetrahy
11 ~dro-5’,57,
12 8’,8’-tetramethylnaphthalen-2’'-yl)carbamoyl]benzoic
13 aéid;
14 2,6-difluocro-~-4-[(3'-hydroxy-4’-bromo-5’,67,7’,8"-te
15 trahydro-5‘,5’,8’,8'-tetramethylnaphthalen-2’-
16 yl)carbamoyl ]lbenzoic acid; or
17 2,6-difluoro-4-[(5’',6’,7’',8’~tetrahydro-5’,5’,8’,8"~
18 tetramethylnaphthalen-2‘’-yl)carbamoyllbenzoic acid.

19 24. A compound in accordance with Claim 18
20 where Z is S.

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

22 ethyl

24 4-[(5",6’,7',8’'~tetrahydro-5’,5’,8’,8'~tetramethylna
2s phthalen-2'-yl)thiocarbamoyl]benzoate; |

26 ethyl

27 2-fluoro-4-{(5’',6',7',8’'~-tetrahydro-5’,5’,8’,8'~-tetr
22 amethylnaphthalen-2’'~yl)thiocarbamoyl jbenzoate;

20 4-[({5',6',7',8’-tetrahydro-5’,5’,8’,8’~tetramethylna
30 phthalen—z'-yl)thiocarbamoyllbenzoic acid; or

3+ 2-fluoro-4-[(5',6°,7‘,8’~tetrahydro-5’,5*,8’,8'~tetr
32 amethylnaphthalen-2’'-yl)thiocarbamoyl]benzoic acid.
33 26. A compound of the formula

34

3s

a8 —

This Sheet Has Been Reﬂ

LT




8 for 1 h. Then CO2 was bubbled through the solution 9 . ' :
renoval of CO2 stream the reaction 10 m xture was sti rreH!mmﬂl:I““mnﬂ“‘
addi tional hour at -78[err]C. 11 Then 10% of HCL was added. ¢ em s x
warmng Gp to room 12 tenperature, the reaction mxture was |eft overnight
13 then extracted with ethyl acetate. The organic 14 |layer was washed with
brine and dr wamlorsasz Na2SO4. 15 After concentration, the r POTARI6HES0
purified by 16 columm chronmatography (ethyl acetate/hexane 1/3) to 17
yield the title conmpound as a white solid. |8 [err]HNWVR d 7.85 (s, 1H),
6.93 (s, 1H), 1.68 (s, 4H), 19 1.28 (s,832H). 20 :

4- Br onp- 3- hydroxy-5,5,8,8-tetranethyl -5,6, 7. 8-t et rahW 21

ydr onapht hal en-2-yl carboxylic acid (Conpound M 227}°

3- Hydroxy-5,5,8,8-tetranethyl-5,6,7,8-tetra- 238512?(d onapht ha‘reen- 2-yl acid
( Conpound E, 155 ng, 0.62 24 mmol) was dissol ve HOAc. To this
25 solutioR was added Br[erg] (0/033 m, 0462 mmol’h Th 26 reaction
mxture wag left at roomtenperdture for 7 [ A streamof air
was passed through the 28 reatty op Rhxt unr eact ed
Brierr]. Tthe 29 renmainind solid AiJssol veﬁﬂ in s aMdunt of THF 30
and purified by columg i ¢t hyl 31 acetate/ hexane 1/1) to
yield the desired product #&s 7 olored solid. 33 [err]H NWR d
7.91 (s, 1H), 1.75 (m 2HY, 1.%4 (mY2H), ™84 1,62 (s, 6H), 1.30 (s, 6H).
35 4- Bron®- 3- met hoxymet hoxy-5, 5, 8, 8{tetramet hyl -5, 6, 7, 8 36

-t et rahydr enapht hal en- 2-yl car boxyl i¥% aci d ( Conpound

10 wherein R, is independently B or alkyl of 1 to 6
#1 carbons; '
12 R, is hydrogen, or lower alkyl of 1 to 6

13 carbons;

14 W,, W,, W,, and W,, each is independently

15 selected from the group consisting of H, F, Br, C1l,

s I, CF,, NO,, N,, OH, OCH,OCH,, OC, ;,alkyl and C, alkyl,
17 with the proviso that when Z is O then at least one

1t of the W,, W,, W,, and W, groups is not H;

19 X is O or S;
20 Z is O or S; _
- 24 A is (CH,), where g is 0-5, lower branched chain

22 alkyl having 3-6 carbons, cycleoalkyl having 3-6 car-
23 bons, alkenyl having 2-6 carbons and 1 or 2 double
24 bonds, alkynyl having 2-6 carbons and 1 or 2 triple
25 bonds, and

26 B is COOH or a pharmaceutically acceptable salt
27z thereof, COOR,, CONR,R,,, -CH,0H, CH,OR,,, CH,OCOR,,,

s CHO, CH(OR,,),, CHOR,,0, -COR,, CR,(OR,;),, CR,OR,,0,

s where R, is an alkyl, cycloalkyl or alkenyl group

3 containing 1 to 5 carbons, R, is an alkyl group of 1
31 to 10 carbons or trimethylsilylalkyl where the alkyl
32 group has 1 to 10 carbons, or a cycloalkyl group of
33 5 to 10 carbons, or R, is phenyl or lower

4 alkylphenyl, R, and R,, independently are hydrogen,

35 an alkyl group of 1 to 10 carbons, or a cycloalkyl
3 group of 5-10 carbons, or phenyl or lower

This Sheet Has Been RTlaced




WD 97/ 19052 : PCT/ US96/ 18580

71 1N 2 To a solution of 3 4-brono-3- hydroxyS%luimm!&luﬁulllﬂll“l
met hyl -5, 6,7, 8-tetrahydronapht hal en-2-yl acid 5 (Conpound . s
0.71 mmol) in 6 mM of CH2Cl12 6 was added chl oronethyl nethyl ether (0.162
m, 2,1 7 mol), diisopropylethyl amne (0.764 m, 4.2 mol) 8 and a

catal ytic arpyeindaby tetrabutyl ammouim 9 brom de. The reac;,'bp)ﬁs%g',fg%we was
heated to 45 [err]C 10 for 2 h. The reaction m xture was concentraied and
11 the residue was purified by colum chromatography 12 (ethyl

acetate/ hexane 1/9) to yield the 13 ngthoxymethyl ester of the title
conpound as a white 14 solid (200 ng). This white solid was further 15

di ssol ved i f. 4Et Q. S ti 1 .5 m, 1M
was added. %%9%%& A %—i’%t tﬁrgeal ﬁ vva%ﬂseir:ir'r gglée;{y]r'o‘gﬁ ggﬁ(ez?ature f or
over ni ¢ght .2¥KEIPhenRIGH Ras 18 AOWRE AbkYhe ARd Rw d&s damkentn of 19
ethyl acet adEkgbdradilc« gft2+5 Earbonsiure was 20 very slowy acidified

with 10% HCl1 to = 7. .ef .separated and
washed wWith 22 {-}r_il r!eA, %‘r"ﬂéﬁug\!}e%%l\la %‘f‘?f@éﬁ%?’r : Xﬁgf#\g%‘l?'i P'E%r ation of the
23 dryi g ageereadd isentfiib) onnshiw ekR , Ot handeathaxsm B41i5i €00 ane title
conpound asa aphltin@cedttbaldd aéc@taﬁpérwlﬂl\/%uéﬂe@@,(éooiﬁ@,oé- 20 (s,
2H), 3.66 (‘i E%‘ 3H, 1.74 (m 2H), 1.67 (m 2H), 1.60 (s, 6H), 1.32 27
(s, 6H)." EtSSARSBo =2 f| uoro- 4- (3- met hoxynet hoxy-4' -brono-5',6',7 8- 29
tetrahydro-5',5'28: & -compansdhymaneordagse Wit ChajmakBanoyl ] benzoat e
(Conpound Sikerk) Rl is inaéﬁeﬁ&éﬂtuynuofoﬁ%n,é and R, is H. |
4- bromo, 3- met hoxygret hoXY s Rpdufia’ i1 'd WS ¥ he? Witk claim 28

11 where Z is O. :

12 30. A compound in accordance with Claim 29
13 where B is COOR,.

14 31. A compound in accordance with Claim 30

15 which is: '

16 ethyl 2-fluoro-4-[(2’,2',4’,4'-tetramethyl-8‘-

17 bromochroman-G'-yl)carbémoyl]benzoate;

12 ethyl 2-fluoro-4-[(2°,2’,4',4’'~tetramethyl-8’-

19 trifluoro-methylchroman-6’-yl)carbamoyl] benzoate;
20 ethyl 2-fluoro-4-[(2',2’,4",4"-tetramethyl-8‘-azido-
21t chroman-6‘’-yl)carbamoyl ]benzoate;

22 ethyl 2,6-difluoro-4-[(2’,2’,4’',4'-tetramethyl-8‘-
23 trifluoromethylchroman-~6’-yl)carbamoyl]benzoate;

24 ethyl 2-fluoro-4-[(2‘,2’,4',4’~tetramethyl-8’-

25 iodochroman-6’-yl)carbamoyl]benzoate;

2 ethyl 2-fluoro-4-{(2’,2’,4',4',8'-

27 pentamethylchroman- 6’-yl)carbamoyl]benzoate;

28 ethyl

2 2-fluoro-4-[(2',2',4',4'~tetramethylthiochroman-6’-y
30 l)carbamoyl}benzoate, or

3t ethyl 2-fluoro-4-[(8’'~bromo~4’,4’~dimethylchroman-
a2 6'-yl)éarbamoyl]benzoate.

33 32. A compound in accordance with Claim 29

4 where B is COOH or a pharmaceutically acceptable
35 salt thereof. .

% 33. A compound in accordance with Claim 32
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33 -tetrahydronapht hal en-2-yl acid (Conpound N. |

mM of CH err]Cl[err] was added DMAP (60 ng, 35 0 26 nnnl) nniu’"u u"hu&"ul ""
2-fl uor o- 4-anmi nobenzoate (Conpound 36 Cferr], 43 ng, 0.24

ng, 0.26 mol). WD 97/ 19052

PCT/ US96/ 18580 72 1 The reaction m xture was

stirred at roowoteenpeseat ure 2 for overni ght and then concentr?;(qﬂ,ﬁgghssso
dryness. The 3 residue was purified by colum chromatography (et

acetate/ hexane 1/3) to yield the title conpound as a 5 clear oil (45 ng). 6
[err]H NMR d 9.92 (b, 1H), 8.10 (s, 1H), 94 (t J=8.47H, 1H), 7.81
(dd,J—129 1.9 Hz, 1H), 7.35 (dd, 83 .5, 1.8 Hz, 1H), 5.20 (s,

2H) 39,(q, e 73.1Hz 2H) 361(3 3H) 174(m 2H), 1.64 (m 10
2, 1,60 wiligh i f N s, 6H). 12 Met hyi

2, 6- fI uo"'ro 21" °§°'rf’e'f B%yrrét h&xy‘h —te #ﬁmerélyl -8’ -bromochroman

5' 6 7 aa-teteahydr)ceftbsmoﬁl]&enmmnaehul-naphth 14

al en- 2" yI b g g , im t he same
procedur e as o?ﬂp ékgﬁgt Si é of 16 co'&%egakéﬁﬁﬁl 8 i¥1uoro=

2-f 1 uoro- £ [(Isethﬂtlﬁ?&mmoﬁy-xucﬁrbmoyl] benzoic acid;

brono-5', & , 72+Blubtio-ahwp({ 2 52/ 54'844Ltéetaﬁﬁ&myd gl8.azidochroman

apht el iy 2 %) COUMBMAREYT BRRAATPRURR, S o)) but 19 st
5,6, 7, 8- tétra%yﬁréﬁé RS- bl gr -ac’udl (@%pbemramethyl 8'-trifluor
omethylchroman-6'-yl)carbamoyl]benzo;c acid;
1 2-fluoro-4-[(2',2’,4',4'-tetramethyl-8'-iodochroman-
1 6’-yl)carbamoyl]benzoic acid;
2 2-fluoro-4-[(2’,2’,4’,4’,8'-pentamethylchroman~6’-yl
13 )carbamoyl)benzoic acid; - _
14 2—f1uoro-4-[(2',2’,4',4'-tetramethylthiochroman—6'-y
s 1l)carbamoyl]benzoic acid, or
1 2-fluoro-4- [(8'-bromo-4',4'—dlmethylchroman—G'—yl)ca
17 rbamoyl]benzoic acid.

- This Sheet Has Been Re

| MDA lill




21 80 ng, 0.22 mmol), DVAP (60 ng hyI 22
2, 6-di fl uoro-4-am nobenzoat e (Corrpo“lﬁlﬁ@lﬂml 23 0.24 mmol) and EDC
(50 ng, 0.26 mmol ), the title 24 conpoun arned as a clear oil. 25
[err] F NVR N@87/¥853 b, 1H), 8.11 (s, 1H), 7.42 (d J = 26 1BC'O’UFQ6’182N),
5.2 (s, 2H), 3.95 (s, 3H), 3.63 (s, 27 3H, 1.75 (m 2H), 1.65 (m 2H),

1.61-(s, 6H), 1.35 28 (s, 6H). 29 @@ral procedure for the syntheses
of benzoic 30 acid derivatives by hydrolyzing the correspondi ng 31 net hyl
or ethyl esters. 32 To a solution of ester (3.0 nmmol) in 20 mM of 33

Et OH was added 5 ml of 1 N NaOH in water. The 34 reaction m xture was
stirred at roomtenperature for 35 overnight and neutralized with 10% HCL
to PH=5. The 36 al cohol was rem)ved by evaporation and the aqueous

WO 97/ 19052 PCT/ US94/ 18580

73 1 layer was extracted with ethyl acetate (3xIOn). 2 The conbined
ethyl acetate |ayers were washed with 3 VaHCJ err] (sat.), brine and dried
over MgSO erd]. Af t ¥ris4 phemy cort naplithyl gtdup d'ﬁshemtoaryl aelezted fitomh e d

o Fl uor o-4-| @' DU S0k g of Fymct Shiday SR afdacibt, pyimiatal, |
amet hyl napht hal 9?ra%myl)’fﬂ1a£d§19Qﬁlﬁ!biy?,exﬁﬁﬂhEo@P afl dpyrrA2UIO WA ghenyl,
4 naphthyl and heteroaryl groups being optionally substituted with one

or two R, groups; '

W is a substituent selected from the group consisting of F, Br,
Cl, 1, C,; alkyl, fluoro substituted C, ¢ alkyl, NO,, N,, OH,
OCH,0OCH,, OC, alkyl, tetrazol, CN, SO,C, calkyl, SO,C, c-alkyl,
SO,C, ¢-fluoro substituted alkyl, SO-C, ¢ alkyl, CO-C, salkyl, COOR,,
10 phenyl, phenyl itself substituted with a W group other than with phenyl
11 or substituted phenyl;

W 0 1 &N

12 L is -(C=Z)-NH- or -HN-(C=Z)-
13 ZisOorsS;
14 A is (CH,), where q is 0-5, lower branched chain alkyl having

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

18 B is COOH or a pharmaceutically acceptable salt thereof,

19 COOR;, CONRGR,, -CH,0H, CH,0R,,, CH,OCOR,,, CHO,

20 CH(ORy,),, CHOR;;,0, -COR,, CR,(OR,,),, CR,OR,;0, where R, is an
21 alkyl, cycloalkyl or alkenyl group containing 1 to 5 carbons, R; is an
22 alkyl group of 1 to 10 carbons or trimethyisilylalky] where the alkyl

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

25 hydrogen, an alkyl group of 1 to 10 carbons, or a cycloalkyl group of
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1 7.75
10 [err]H NWR [err] (acetone D[err' mm 795(m 3H), 1 B
(dd, J:79 22Hz 1H), 762(d| HII"I 6Hz 1H), 7.50 (d, J =
8.3 Hz, .73 (s, 4H) 13 1.32 14

80
3 -Fl uoro‘?‘ao oyioesy: -tetrahydro 5 5 8 8 -tet 15 PCT/US96/185

ggrret hyl napht hal en-2" -yl )carbanoyl] be c ACId 16 (Conpound 4) 17
[err]H NVR [err] (acetone-Derr]) 9.50 (% 1H ), 8.04 (b, 2H), 18 7.90 (b,

2H), 7.78 (d, J = 7.81 Hz, 1H), 7.19 (d, J 19 = 12.3 Hz, 1H, 1.72 (s,
12 20

gH)Fi uér204([s(4 E?orm 5,6',7 ,8 -tetrahydro-5,5",8 21 ',
' -tetranet hyl napht hal en- 2’ yI) car bam)yl]benzm C 22 Aci d (Conpound 6) 23
[err]H NVR [err] (acetone-Derr]) 9.97 (bJ 1I—|)25 g gg I(—I(zj iH): 178802?ddeJ

= 1.90 Hz, 1H), 7.95 (t, = . , , 7. ,
1H)1’2 28012(8’H2] 1H), 7.59 22) (dd, J(: 8. 67, 1.[5? gz hll;) 1 26 (m 4H),

28 2-Fluoro-4 ydr oxy-

L 587( > 2 t7 etl?;%y]éf gargong, op I{;Pbenyl or lower alkylphenyl R, is lower alkyl, phenyl
' d 8
P ARl T )
[2ﬁ|) 7.83 (dﬂz-ﬂc&ﬂ)’bhs4 1.95 Hz 7. 53 33’ (dd J = 6.59, 2.08 Hz,
, 6.94 (s, 2,85 (b, 34 1H, 170(3 4H), 1.29 (s, 6H), 1.28 (s,
12H). 35 2-M uoro 42{ A gompoundsin accqrdmcmwﬂhﬁl\mnlaxhew Yda phenyl.

rbanmoyl ] benza@i ¢ Aci dq(
Loy LDeZd 3{ RBHPShd in accordang:e with Claim 20where the phenyl

6 group is 1,4 substituted by the L and the A-B groups.

o¢)

, 6'
. 8'
31
(m
1H)

7 4. A compound in accordance with Claim 1 where Y is pyridyl.
8 . 5. A compound in accordance with Claim 4 where Y is 2,5
9 substituted by the L and the A-B groups.

10 6. A compound in accordance with Claim 1 where X is [C(RY1].
11 andnmnis 1.

12 7. A compound in accordance with Claim 1 where X is O.

13 8. A compound in accordance with Claim 1 where X is S.

14 9. A compound in accordance with Claim 1 where A-B is

15 (CH,),-COOH or a pharmaceutically acceptable salt thereof,

16 (CH,),-COOR,, or (CH,),-CONR,R,j,

17 - 10. CANCELED '

18 11. (AMENDED) A compound in accordance with Claim 1
19 where the W substituent of the Y group is selected from the group
20 consisting of F, NO,, Br, I, CF,, N,, and OH.

21 12. CANCELED

22 13. (AMENDED) A compound in accordance with Claim 1
23 where the W substituent of the condensed ring is selected from the
24 group consisting of F, NO,, Br, I, CF;, N;, and OH.

25 14. CANCELED
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[err]H NMR (acet one- d[err]) 804(d J =212
H), *8.03 (d, J= 2.1 Hz, ”m% l!'f"imwﬂum 7. 91 (dd, J
2.0 Hz, 1H), 757(dd 4 437 (t J =5.44

5WO A%, J 5.44 Hz, 1.40 (s, 6H). 6 2- Frmswsmqsst(z
-tetranet hyl - 8 brormchroman 7 - 6'-yl)carbanoyl]benzoic Acid

d 12) 8 [errJ]HNWR [err] (aceto@etd[err]) 9.87 (b, 1H, 8.06 (d, J
Hz, 1H), 8.04 (d, J = 2.1 Hz, 1H), 7.94 (t, J = 8.54 10 Hz, 1H),
1 (dd, J =14.0, 2.0 Hz, 1H), 7.59 (dd, 11 J =8.5, 2.3 Hz, 1H), 1.96
2H) , 142'(5 6H), 12 1.41 (s, 6H). 13 2-Fluoro-4-[(2',2',4',4
etranethyl -8 -trifluoro- 14 nethyl chroman-6'-yl)carbanoyl] benzoic Acid
( Conpound 14) 16 [err]H NVWR (acetone-d[err]) [err] 10.02 (b, 1H), 8.31
s, 1H), 17 8.09 (s, 1H), 7.92 (m 2H), 7.56 (d, J = 7.69 Hz, 18 1H),
.00 (s, 2H), 1.44 (s, 6H), 1.41 (s, 6H). 19 2-Fluoro-4-

2',2',4",4" -tetranet hyl -8' -azi dochroman 20 - 6 yI)carbam)yI]ben_zoic Acid

ound 1 ) 21 [ ] errl. 8.03 J = (b, 1H),
(b 3= B apbhdjin Secadance with it whelg 250,75, Uy,
866 1 Hz AMENDED)) "Qm'ﬂﬂrll(s 2H) 1.45 (s,
1.41 (zs 6H) ]12&5 (2 6- Dfl)uo‘}ogoﬂl[)g?ndh%fm% -tetranethyl-8"- 26
i f 1 uor omed hyl chr oman-6' -yl ) car banoyl ] benzoi ¢ acid 27 (Conpound 18) 26
r]H NVR (acetone-d[err]) [err] 8.30 (d, J = 2.3 Hz, 1H), 8.06 29 (d, J
.2 Hz, 1M), 7.59 (d, J =10.32 Hz, 2H), 30 1.954 ¥, ZFD 1.44 (s, 6H)
1 (s, 6H. 31 2-Fluoro-4- [ (2'. 2 ,4' 4" -tetranet byl - ochr oman- 32
6 -yl ) carbanoyl ] benzoic Acid (Corrpound 20) 33 [er
(acetone-d[@rr]) 10.0 (b, 1I—R‘, 8.3‘4 (s, 1H Z

Qﬁﬁég
2ovE R
@%%_

- @I\)

a' v

~

-bl\)“_g;ll \19

7
8 We
9
10 Ry R
11 | W2
12 _ _
13 wherein R, is independently H or alkyl of 1 to 6 carbons;
14 R, is hydrogen, or lower alkyl of 1 to 6 carbons;
15 R, is hydrogen, lower alkyl of 1 to 6 carbons or F;
16 o is an integer having the value of 0 - 4;
17 W,, W,, W,, and W,, each is independently selected from the

18 group comnsisting of H, F, Br, Cl, 1, CF;, NO,, N,;, OH, OCH,OCH,,
19 OC, palkyl and C, calkyl, with the proviso that when Z is O then at
20 least one of the W,, W,, groups is not H nor alkyl and at least one of
21 the W,, and W, groups is not H;

22 ZisOorS;

23 Als (CH,), where q is 0-5, lower branched chain alkyl having
24 3-6 carbons, cycloalky) having 3-6 carbons, alkenyl having 2-6 carbons
25 and 1 or 2 double bonds, alkynyl having 2-6 carbons and 1 or 2 triple
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34 8.07 (s, 1H)

2H), 1.41 (s, 12@733(2‘925?”0 {Em “i“"" rIIIHZ 35 1H), 1.95 (s,
(2',2',4", 4", 8 -pentanet hyl chrona |I|u VO 97/ 19052

PCT/ 4S96/ 185W@ 97/19052 Y75 1 ) car bRV HEFED ¢
Acid (Conpound

7.90 (m 3H),

22) 2 Jerr]HNWR [err] (acetone-d[err]) 9.77 (b, 1H),

3 7.65 (d, J = 2.0 Hz, 1H), 56 (dd, J =8.61, 2.0 4 Hz,

1H), 2.19 (s, 3H), 1.90 (s, 2H), 1.38 (s, - 5 1.37 (s, 6H. 6
2-Fluoro-4-[ 2 '2',4",4 -tetranethylthiochroman-6'-y 7 |)carbanoyl ] benzoi c
acid (Conmpound 24) 8 [err]HNWRR[err] 7.95 (m 2H), 7.75 (d, J = 12.75
Hz, 1H, 9 7.58 (m 2H), 7.50 (d, J = 8.8 Hz, 1H), 7.28 (dd, J 10 =
10.6, 1.9 Hz, 1H), 1.99 (s, 2H), 1.44 (s, 6H, 11 1.42 (s, 6H). 12 4-[(5

6 7 8 -tetrahydro-5 ,5 8,8 -tetranethylna 13 phthal en-2

- )th| ocar barmyl]benzm c Aci d (Conpound 14 26) 15 J[err]H NVR [err] 9.08
(b, 1H), 8.17 (d, 8.61, 2H), 7.95 16 (b, 2H), 7.77 (b, 1H), 7.57 (dd,
J =81 2 1 H bomd s,_a.nyi 7.37 (d, J = 8.2 Hz, 1H), 1.72 (s, 4H), 13218
(s, 6H), 1. 31 (s, 6H) uor o ?%5' 6 . 7 . 8 -te , 8
a0 et ny i QLA 5 D tmbapantibally assr BHARIS spl therebe,

O 00~ O W A

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

COOR;, CONRyRy,, -CH,0OH, CH,0R,,, CH,OCOR,,, CHO,
CH(OR,,),, CHOR,,0, -COR;, CR,(ORy,);, CR,OR,0, where R, is an
alkyl, cycloalkyl or alkenyl group containing 1 to 5 carbons, R, is an
alkyl group of 1 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
hydrogen, 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, Ry, is lower alkyl, and R, is divalent alkyl radical
of 2-5 carbons. | |
17. A compound in accordance with Claim 16 where A is
(CH,), and q is 0, and wheré B is COOH or a pharmaceutically
acceptable salt thereof, COOR,, or CONR9R;°.
18. A cbmpound in accordance with Claim 17 where R, is
CH,, R, is H and R, is H.
19. A compound in accordance with Claim 18 where Z is O.
20. A compound in accordance with Claim 19 where B is
COOR,. '
21. A compound in accordance with Claim 20 which is:
ethyl 2-fluoro-4-{(5’,6’,7’,8-tetrahydro- |
5,5’,8,8-tetramethylnaphthalen-2’-yl)carbamoyllbenzoate;
ethyl 4-[(3’-fluoro-5°,6’,7’,8’-tetrahydro-
5°,5°,8,8-tetramethylnaphthalen-2’-yl)carbamoyl]benzoate;
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21 Acid (Conpound 28) 22 [err]H err]) 11.1 (b, 1H), 8.27
(b, J 13.2 23 Hz, .02 (t I " n , 7.89 (s, 1H), 24 7.86
(d, 10.0 Hz, 1H) 762(d J = = :

7.41 (d = Hz
1H), 1 72 (YOR{PO521 30 (s, 26 12H). 27 (rctnsodisito
2- Fl uoro-4-[(3' - hydroxy-4'-brono-5' rré '-tet- 28 rahydro-5. 5. 8.
29 8 -tetranet hyl napht hal en-2" -yl )car ba ﬁ] benzoic 30 Acid (Corrpound 34)
31 A sol ution of ethyl 32

2-fluoro-4-[ (3" -nethoxynet-hoxy-4'-brono-5,6" ,7",8 33
-tetrahydro-5',5".,8", 8 -tetranet hyl napht hal en-2' -yl ) 34 carbanoyl | benzoate
(Compound S[err], 45 ng, 0.084 nmmol) 35 in 1 mM of EtOH was added 1 m of
aqueous solution 36 of NaOH (1M. The reaction mxture was stirred at

WO 97/ 19052 PCT/ US96/ 18580
76 1 roomtenperature for overnight -and aC|d|f|ed to PH=2 1 with 10%
HO . EtOH was renpved and ethyl acetate and npre water were added to

the sol utionl ethyk2flupraxbi[(4’ rléfmo'\ﬁa?%’eﬁ)épﬁ'ﬁbmd&?rd washed with

concent rat of, Tratetet piepafigbytE 2yt Ban i jdeiloat; 21 ©
2-f1 uoro-4-[ 63" et RoBuORS-U(Y -Hydroxp58637,8'6" , 7',

4 tetrahydro-5’,5’,8,8-tetramethyinaphthalen-2’-yl)carbamoyl]benzoate;
ethyl 2-fluoro-4-{(3’-hydroxy-4’-bromo-5’,6’,7°,8-
tetrahydro-5’,5’,8’,8’-tetramethylnaphthalen-Z’-yl)carbamoyl]benzoate;
ethyl 2,6-difluoro-4-[(3"-hydroxy-4’-bromo-

5,6, 7,8 -tetrahydro-5’,5,8’,8’-tetramethylnaphthalen-2’-yl)carbamoyl}be
nzoate; or

10 = ethyl 2,6-difluoro-4-[(5°,6’,7’,8-tetrahydro-

11 5,588 -tetramethyinaphthalen-2'-yl)carbamoyljbenzoate.

_\OOO\)C\UI

12 22. A compound in accordance with Claim 19 where B is
13 COOH or a pharmaceutically acceptable salt thereof.
14 23. A compound in accordance with Claim 22 which is:
15 2-fluoro-4-[(5°,6’,7’,8 -tetrahydro-5°,5’,8’,
16 8’;tctramethylnaphthalen-2’-yl)carbamoyl]benzoic acid;
17 4-[(3-fluoro-5°,6’,7’,8"-tetrahydro-5’,5’,8',8’-tetramethylnaphthaien-2'-yl)
18 carbamoyl}jbenzoic acid;
19 2-fluoro-4-[(4’-bromo-5,6’,7,8"-tetrahydro-5,5’,8,8'-tetramethylnaphtha
20 len-2’-yl)carbamoyl]benzoic acid;
21 2-fluoro-4-[(3’-hydroxy-5’,6’,7’,8"-tetrahydro-5°,5’,8’,8’-tetramethylnaphth
22 alen-2'-yl)carbamoyl]benzoic acid;
23 2-fluoro-4-[(3*-hydroxy-4-bromo-5',6',7",8'-tetrahy-dro-5°,5",
24 8,8-tetramethylnaphthalen-2’-yl)carbamoyl}benzoic acid;
25 2,6-difluoro-4-[(3’-hydroxy-4’-bromo-5’,6’,7°,8'-tet-
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g -?eiﬁgn{eﬁﬂﬁngpﬁt hal en 2 yI )HH‘“HW!"HEMH“’: 10 acid as a white solid.
€ad Dy

The net hoxynet hyl oup was 11 renov pssolving the white solid in 2
m of* 12 I\/Ed’(%’fﬂ’&ldrops of HC1 (con.). After stirring for RCTHSIES¥Nt
the reaction m xture was concentrated to 14 dryness. The residue was
partitioned between ethyl 15 acetate and Vg 4r The organic | ayer was
separated, 16 washed with NaHCO err], brine and dried over MgS err]. 17

Af ter flltratlon and concentrati on, the residual 18 solid was purified in a
mni (pipette) colum with 19 ethyl acetate /hexane (1/1) to give the title
20 conmpound as a white solid (5.0 ng). 21 [err]H NVR d (acetone-d[err])
10.19 (b, 1H), 8.01 (s, 1H, 22 7.96 (t, J = 8.6 Hz, 1H), 7.76 (dd, J
11.2; 2.0 23 Hz, 1H), 7.54(dd, J =8.8;, 2.0 Hz, 1H), 1.75 (m 24 2H),
1.65 (m 2H), 1.61 (s, 6H), 1.32 (S, 6H. 25 26Dif|uoro4[

(3" - hydroxy-4'-bronmo-5', 6', 7', 26 8 -tetrahydro-5, 5, 8,

8' -tetranet hykn 28+l 12 gﬂgﬂ 29
o ety ety hnonish nsEg J%ﬁ??a“?“hhﬁi‘f%%? 2B 25
2-fluoro-4-[(3' -06ydroxy-4'-brono-5', 6', , 8 -tet- 31 rahydro-5', 5',

the titl 6 compoul AEBoBYEltias B8 a%rir?%ibﬂ? B fecn TR <)
d(acet one- d[eﬁr]z)l)ca*@aﬁfﬁr#]gen%ﬂ: ack 01 (s, 1H), 36 7.52 (d, J 10.2 Hz,
2H), 4.8 (b %H)

24. A compound in accordance with Claim 18 where Z is S.
6 25. A compound in accordance with Claim 24 which is:
7 ethyl _
8 4-{(5,6,7,8tetrahydro-5',5',8,8-tetramethyinaphthalen-2’-yI)thiocarba
9 moyllbenzoate;
10 ethyl
11 2-fluoro-4-[(5',6",7 8’-tetrahydro—5’ 5’,8’,8’-tetramethylnaphthalen-2’-yl)t
12 hiocarbamoyl]jbenzoate;
13 4-[(5,6",7,8-tetrahydro-5°,5,8°,8’-tetramethylnaph-
14 thalen-z;-yl)thiocarbamoyl]benzoic acid; or
15 2-ﬂuoro-4-[(5’,6’,7’,8’-tetrahydro—5’,5’,8’,8’—tetramethylnaphthalen—2’-yl)t
16 hiocarbamoyljbenzoic acid. |
17 26. (AMENDED) A compound of the formula
18 | |
19
20
21
22
23
24
25
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77 1 2H), 1.65 (m 2H) 1. .60 (s IMHMHI’" lifﬂﬁ&%élgﬁgouﬂ uoro-4-[ (5",

6 7', 8 -tetrahydro-5', napht hal en-

-yI ) car banwy draemzoi ¢ 4 ACI d (Oorrpound 38) 5 PCT/US96/18580
5,5,8,8-tetranethyl -5,6, 7, 8-tetrahydro- 2- naphth0|c acid (43 ng, 0.19
nmol ) was added 1 ml of 7 thionyl chlori This m xture was ref |uxed for

2 8 h. Excess thionyl chloride was renoved under 9 reduced pressure and the
residue was dissolved in 2 10 ml of CHerr]Cl[err]. To this solution was
added nethyl 11 4-am no-2, 6-di fl uorobenzoate (Conpound Herr], 7 ng, 0.2 12
nmmol) followed by 0.5 m of pyridine. The reaction 13 mxture was stirred
at roomtenperature for 4 h and 14 was concentrated under reduced pressure.
The 15 residue was purified by colum chromatography (ethyl 16

acet at e/ hexane 1/5) to give the nethyl ester of the 17 desired product as a
colorless oil. 18 [err]lHNWR d 8.11 (d, J =1.9 Hz, 1H), 8.05 (b, 1H), 7.86
19 (dd, J = .2, 2. : 2 .69 (s, 4H),
19,00, Ty P22 ol Ry i ndndtertl G iy of PR, 6bpons©9, (< ¢
desired product 22 vllztis H},emr]cﬂrﬁtﬂkyhoﬁdrmh 6 garbons)e general 23

D50 G, %8 =L W SR el thbop gy settlo o S oy
% ﬁ'gtS 46{_2%1 jg%%&&gisﬂg%%gfg/ﬁf etra@go]lr CF'NOZ’é\X 3’2%H’ ,OCH20CH~"’

8' -t etramet hyl nOhLdadkyd rand Cy lalkyi hath);/hd provisa that3@hefidnio Onthéibat 31
Usi th d th f
N9 e ST RasCone of the W, W,, W, 4nd W, groups is not H, with the further

7. proviso that when Z is O and X is O then W, is not CJ;

8 XisOorS;
9 ZisOorsS; .
10 A is (CH,), where q is 0-5, lower branched chain alkyl having

11  3-6 carbons, cycloalkyl having 3-6 carbons, alkenyl having 2-6 carbons
12 and 1 or 2 double bonds, alkynyl havmg 2-6 carbons and 1 or 2 triple
13  bonds, and

14 ~ B is COOH or a pharmaceutically acceptable salt thereof,

15 COORg, CONR(R,,, -CH,OH, CH,OR,,, CH,OCOR,,, CHO,

16 CH(ORy,),, CHOR,;O, -COR,, CR,(ORy,),, CR,0R,;0, where R, is an
17 alkyl, cycloalkyl or alkenyl group containing 1 to 5 carbons, Ry is an

18 alkyl group of 1 to 10 carbons or trimethyisilylalkyl where the alkyl

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

21 hydrogen, an alkyl grbup of 1 to 10 carbons, or a cycloalkyl group of
22 5-10 carbons, or phenyl or 1owcr alkylphenyl, R, is lower alkyl, phenyl
23 or lower: alky}phenyl R, is lower alkyl, and Ry, is divalent alkyl radical
24  of 2-5 carbons.

25 27. A compound in accordance with Claim 26 where A is
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32 Conpound ‘1, but using Conpou F[e the 33 desired
product .as obtained as a V\hlter]mnm"lﬂlﬁﬂrM' hZNI\/R 24 (b 1H) 9 23
(d, J =1.8 Hz, 1H), 7.92 35 (dd,*J¢= 8.4% 284+ Hz, 1 I&,

Hz, 86 1H) w@s®49082, 3 = 2.1 Hz, 1H), 7.80 (d, J = 8. 7 Hz PCT Soerinso ~ V\D
97/ 19052 PCT/ U896/ 18580

78 1 1H), 3.91 (s, 3H), 1.75 (m 2H), ©9& (m 2H), 1.58 2 (s, 3H), 1.33
(s, 3H. 3 2-Ntro-4-[(4' -brono-5',6',7",8 -tetrahydro-5',5",8" 4

, 8", -tetranet hyl napht hal en-2' -yl)carbanoyl ]benzoic 5 acid (Conpound 30) 6
[err]H NVR [err] (acetone-d[err]): 10.16 (b, 1H), 8.42 (d, J =7 2.0 Hz,
1H), 8.09 (dd, J = 8.6; 2.1 Hz 1H), 8.06 8 (d, J = 2.2 Hz, 1H), 8.04 (d, J
= 2.2 H, 1H), 7.93 9 (d, J = 8.6 Hz, 1H), 1.75 (m 2H), 1.65 (m 2H), 10
1.57 (s, 3H), 1.34 (s, 3H. 11

(CH,), and q is 0, and where B is COOH or a pharmaceutically
acceptable salt thereof, COOR,, or CONR;R,.

28. A compound in accordance with Claim 27 where R, is
independently H or CH,, and R, is H.

29. A compound in accordance with Claim 28 where Z is O.

30. A compound in accordance with Claim 29 where B is
COOR,. _

31. A compound in accordance with Claim 30 which is:
ethyl 2-ﬂuoro-4-[(2’,2’,4’,4’-tetramethyl-8’-
bromochroman-6’-yl)carbamoyl]benzoate;
ethyl 2-fluoro-4-[(2’,2’,4’,4’-tetramethyl-8’-
trifluoro-methylchroman-6’-yl)carbamoyl] benzoate;
ethyl 2-ﬂuoro-4-[(2’,2’,4’,4’-tetramcthyl_-8’-azido-
chroman-6’-yl)carbamoyl]benzoate;
ethyl 2,6-difluoro-4-[(2’,2’,4’ 4’-tetramethyl-8’-
trifluoromethylchroman-6’-yl)carbamoyl]benzoate;
ethyl 2-fluoro-4-{(2°,2’,4’ 4’-tetramethyl-8'- iodochro-
man-6’-yl)carbamoylbenzoate;
ethyl 2-fluoro-4-[(2’,2’,4’,4’,8"- pentamethyichroman-
6’-yl)carbamoyl]benzoate;
ethyl

O 0 N N v s W

R T T

2-fluoro-4-[(2°,2’,4’ 4 -tetramethylthiochroman-6’-yl)carbamoyljbenzoate
» OF

ethyl 2-fluoro-4-{(8’-bromo-4’,4’-dimethylchroman-
6’-yl)carbamoyl]benzoate.

N NN
LV I S VL
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VWHAT IS CLAI MED | S:

i's

DED) A corrpound of the
formia. 3 4 6 IIIIIlII ||II|| IIIII i 13
wherein Xis S 0, NR where R* i$§ H ortalsk y*o tcharbons 14 or
5 "/ X0 97/j90%R[ err] where n is an integer between 0 arRI.‘TZle%llissD
Rlerr] is independently H or al kyl of 1&2 6 carbons Rl err]
hydr ogen, or lower alkyl of 1 to 6 car S; Rl err] is hydrogen,
| ower alkyl of 1 to 6 carbons or F; 19 m | S an integer having the

value of 0 - 2; 20

pis an integer having the value of 0 - 2;

O 00 <3 O U1 H W N

[ . T o

32. A compound in accordance with Claim 29 where B is
COOH or a pharmaceutically acceptable salt thereof.

33. A compound in accordance with Claim 32 which is:
2-fluoro-4-[(2',2’ 4’4 -tetramethyl-8’-bromochroman-
6’-yl)carbamoyl]benzoic acid,; |
2-fluoro-4-[(2’,2,4’,4'-tetramethyl-8'-trifluoro-
methylchroman—6’-y1)carbamoiyl] benzoic acid;
2—ﬂuoro-4-[(2’,2’,4’,4’-tetrame?thyl-8’-azidochroman-
6’-yl)carbamoylJbenzoic acid;
2,6-difluoro-4-[(2',2’,4° 4’-tetramethyl -8’-trifluoromethylchroman-6’-yl)ca
rbamoyl]benzoic acid; _
.2-ﬂuoro-4-[(2’,2’,4’,4’-tetraméihyl-8’-iodochroman-6’-yl)carbamoyl]benz
oic acid; ' K '
2-ﬂuoro-4-[(2’,2’,4’,4’,8’-pentémethylchroman—6’-yl)carbamoyl]benzoic
acid, ; |
2-fluoro-4-[(2,2’,4 4’-tetramethylthlochroman-6’-yl)carbamoy]]benzmc
acid, or
2-fluoro-4-{(8’-bromo-4’,4’-dimethylchroman-6’-yl)carbamoyl]benzoic
acid.

o is an integer having the value of 0.- 4; 21
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22 r is an integer having the value 0 - 2 with the proviso that
when 23 Zis Opis at least 1 and r is at least 1 and (Werr] does not
represent a 24 single al kyl group;

80 1 ' Y is a phenyl or naphthyl group. or heteroaryl selected from
a 2 -group consisting of pyridyl, thienyl, furyl, pyridazinyl,

pyrimdinyl, inyl, thiazolyl, oxazolyl, imdazolyl anghy

sai d phenyl, wc?’gﬁé% t hyl and heteroaryl é;roups bei ng optionally sugsiﬁ{’ut ed
with one 5 or two R err] groups; Wis a substituent selected
fromthe group consisting of F, Br, 7 d, 1, (err] alkyl, fluoro
substituted Cferr] alkyl, NJerr] Nerr], OH 8 OCHerr]0OCHerr], OC
[err]al kyl, tetrazol, CN, SOerr]Cerr]- aIkyI SC{err]CIerr]aIkyI 9

SHJerr]Cerr]-fluoro substituted allﬁ/ err]r al k COC[err]aIkyI
COOR[err], 10 phenyl, phenyl iSTAdE ENFOS’NQ t ARTIGLE A a W group ot her than
with phenyl 11 or substituted phenyl; 12 Lis -(C2- NH
or-HN-(C=2)- 13 Zis Oor S; 14 Ais(CH[err] vvhereqisOS,

carbons, - a Kenyl  havitigiis. KtEaY el Serch iepesf maifpiof Metindb. 190, oy
having 2-6 car boeeerildeferehces wetdkfied agaliiififie ciifhs with publication dates

earlier than the priority date. As a result of the present amendment
the subject matter of these prior art references is clearly avoided. In

Claim 1, the definition of "W", "OCH,CH," was changed to
"OCH,OCH," to correct a typographical error.
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'18 B is COOH or a pharmaceutically acceptable salt t

COOR[err], CONR[err]Rerr], -CHerr]OH CHerr]ORerr]. qumm”,m"l“l
CHO, 20 CH(CR[er-r] CHCR[err]O, -COR[err], CRerr]((ORerr ]

CRlerr]OR[err]O. where Rlerr] is an 21 al kyl, cycloal kyl or al kenyl group
containing 1 to 5 carbons, Rerr] is an 22 al kyl- group of 1 to 10 carbons
or trimethylsilylalkyl where the alkyl 23 group has 1 to 10 carbons, or a
cycl cal kyl group of 5 to 10 carbons, or 24 Rerr] is phenyl or |ower

al kyphenyl, R err] and R err] independently are 25 hydrogen, an al kyl
group of 1 to 10 carbons, or-a cycloal kyl group of

81 1 5-10 carbons, or phenyl or |ower alkylphenyl, Rerr] is |ower alkyl,
phenyl 2 or |ower alkylphenvl, R err] is Iovver al kyI and Rlerr] is

dival ent alkyl radical 3 of 2-5 carbo A compound in
accordance with daim 1 where ‘Ié-"‘il WM&CE&ME\T SH@TA conmpound in
accordance with Claim 2 where the phenyl 76 group is 1,4 substituted by the
L and the A- roup 4. A conpound in accordance with daim1l
where Y is pyrl%dﬁl&’r 3S CLAIMB) J8:conmpound in accordance with C aim4 where

Yis 2,59 substit L and the A-B oup 6. A
conpound |n1accord§gcégﬂwg%él m 4 qRFepeund "F"é(%‘é"‘-lflf- 11 and nis 1. 12

7. A conpound in accordance with Claim1 where X S. A
conmpound i n accordance wi h C ai m 1 where Xis S.
3
) AN Ry
<
® Rl I \4 L A—B
3 N
5 Wie
0
i1
12
i3 wherein X is S, O, NR’ where R’ is H cr alkyl of 1 10 6 carbezs,
12 or | ,
15 X is [C(Ry):], where n is an integer between 0 and 2;
16 R, is independently H or alkyl of 1 to 6 carbons;
17 R, is hydrogen, or lower alkyl of 1 to § carbons;
18 R, is hydrogen, lower alkyl of i to 6 carbons or F;
19 m iS an integer having the value of 0 - 2;
20 0 is an integer having the value of 0.- ¢;
21 p is an integer having the value of 0 - 2;
22 T is an integer having the value 0 - 2 with the proviso that when

23 Zis O pisatleast 1 and ris at least 1 and (W3, aoes not represexnt 2

24 single aikyl group;
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'14 9. A conpound in accordance with Caim1 where

(CH err]-COOH or a pharmaceutically accept abi e salt thereof, mmlmm-“m“m“l“l
COOR[err] or (CHerr]-CONRerr]R err]. 10. CANCELED* 18  ©
"(AMENDED) A conpound in accordance with CI aim1 19, where the Wsubstltuent .
of the Y group is selected fromthe group 20 con5|st|ng of F, NJerr] Br,

|, CFlerr], Nerr], and OH 21 12. CANCELED 22 ' 13. ( AMENDED) A
conmpound in accordance with Claiml 23 where the Wsubstituent of the
condensed ring is selected fromthe 24 group consisting of F, NJerr] Br,

|, CF[err] Nerr], and OH: 25 14. CANCELED

82 1 15. A conpound in accordance with Caim1l where Zis 0. 2

16. (AMENDED) A compound of the formula 4

CLAIM REPLACEMENT SHEET

) 80
1 Y is a phenyl or naphthyl group, or heteroaryi selected from a

-9

group consisting of pyridyl, thienyl, furvl, pyridazinyl, pyrimidinyl,

(¥}

pyTazinyl, thiazolyl, oxazolyl, imidazolyi and pyrrazolyl, said phenyi,

4 maphthyl and heteroaryl groups being optionally substituted with one
: 5 or two R; groups;
6 Wisa substltueq. selecrcd from the group consisting of F, Br,

-~

Cl, I, C,4 alkyl, ﬂuoro substituted C.s aikyl, NO,, N;, OH,

8 OCH,0CH,;, OC, jealkyl, tstrazol, CN, SC,C, alkyl, SO,C, ;-alkyl,

9 SO,C,¢fluoro substituted alkyl, SO-C, 4 aikvl, CO-C, alkyl, COOR,,
1¢ i:henvl phenyl itself substituted with a W group other than with phenyl
11 or substituted phenyl;

12 L is «(C=Z)-NH- or -HN- (C Z)-
13 ZisOors§;
14 A is (CH,), where q is 0-5, lower branched chain alkyl having

15 3-6 carbons, cycloalky! having 3-6 carboﬁs alkenyl having Z-6 carbors
16 and 1 or 2 double bonds, alkynvi having 2-6 carbons and 1 or 2 tripie
17 bonds, and ' ’

18 Bis COOHora pharmacsutically acceptable salt thereof,

19 COOR,; CONRGR,,, -CH,0H, CH,0R,,, CH,0COR,;, CHO,

20 CH(OR,y),, CHOR,;0, -COR,;, CR,(OR;,);, CR,0OR,;0, where R, is an

alkyl, cycloalkyl or alkenyl group containing 1 to 5 carbons, R, is an

[0
P

({9
[N}

alkyl group of 1 to 10 carbons or trimethylsilylalkyl where the alkyl

(8]
(¥

group has 1 to 10 carbens, or a cycicalkyl group of 5 10 10 carbons, ot

o
~

- Ry is phenyl or lower alkylphenyi, R, and R,, independently ate

13
(&)

hydrogen, an alkyl groue ¢f 1 to 10 carbons, or a cycloalkyl group ¢

AMENDED SHEET



.'?o 6 car ééns;lz 14113 R[\AQ?;]Ei ingRL;(rj;Lng ig?e{:)g\rll\g(ran;: Kyr gl‘ll“lmmmnllﬁ;lllllll

carbons;. 15 Rlerr] is hydrogen, |lower alkyl of 1 to 6 carbenstor*
‘Flerr] 16 0 is an integer having the value of 0 - 4; 17

Werr] Werr] Werr], and Werr], each is independently sel ected fromthe
18 group consisting of H F, Br, Cl, |, CFerr], NJerr], Nerrr], OH,

OCH err]OCH err], 19 OCerr]alkyl and C[err]alkyl, with the proviso t hat
when Z is O then at 20 |east one of the Werr], Werr], groups is not H
nor al kyl and at |east one of 21 the Werr] and Werr] groups is not H 22
Zis Oor S; 23 Ais (CHerr] where qgis 0-5, |ower branched chain,
al kyl having 24 3-6 carbons, cycloal kyl having 3-6 carbons, al kenyl having
2-6 carbaons 25 and 1 or 2 double bonds, alkynyl haV|ng‘2 6 carbons and 1
or 2 tri p| e CLAIM REPI_ACE\'I~NT SHE

| 31
1 5-10 carbons, or phenyl or lower alkyiphenyl, Ry, is lower alkyl, phenyl

2 or lower alkylphenvl, R,. is lower alkyl, and R, 1s divalent aikyl radical
5 of 2-5 carbons.
4 2. A compound in accordance with Claim 1 where Y is phenyl.
5 3. A compound in accordance with Claim 2 where the phenyl
$ group is 1,4 substituted by the .L_aﬁd the A-B groups.
7 4. A compcound in accérdance with Claim 1 where Y is pyridyl.
8 5. A compound in accordancs with Claim 4 where Y is 2.5
9 substituted by the L and the A-B groups.
10 6. A compo.unc‘ in accordance with Claim ] where X is {C(R,).],
11 and nis i.
12 7. A compound in accordance with Claim 1 where X is O.
i3 8. A compound in accerdance with Claim 1 where X is S.
i4 9. A compound in accordance with Claim 1 where A-B is
15 (CH,),-COOH or a pharmaceutically zcceptabie salt thereof,
15 (CH,),-COOR,, or (CH,),-CONR,R,,.
17 10. CANCELED ’

13 11. (AMENDED) A compound ia accordance with Clairn 1
19 where the W substituent of the Y grcup is selected from the group
consisting of F, NO,, Br, I, CF;, N;, and OH.

12. CANCELED i

13. (AMENDED) A compound in accerdance with Claim 1

J
<

(%]
b2

22

23" where the W substifuent of the condensed ring is seiected from the
24 group comsisting of F, N0O,, By, I, CF,, N;, and OH.

25 14. CANCELED

AMENDED SHEET



83 1 bonds, and 2 B is COOH or a pharnmaceuti caII
thereof, 3 COORerr] CONRerr]Rerr], CH[err]O—| CH Im lmll I‘
CHerr]OCORerr], CHO 4 CH(OR[err], CHOR[err]

CRlerr](ORerr], CRerr]ORlerr]O where Rerr] |s fan 5 alkyl, cycLoaIkyI .
or al kenyl group containing 1 to 5 carbons, R {err] is an 6 aIkyI group o .
1 to 10 carbons or trinethylsilylalkyl where the alkyl 7 group has 1 to
10 carbons, or a cycloal kyl group of 5 to 10 carbons; or Rerr] is phenyl
or |ower al kylphenyl, R err] and R err] independently are 9 hydrogen, an
allyl group of 1 to 10 carbons or a cycloal kyl group of 10 5-10 carbons,
or phenyl or l-ower al kyl phenyl, R err] is |lower alkyl, phenyl 11 or |ower
al kyl phenyl, Rlerr] is |ower aIkyI and Rlerr] is divalent alkyl radical

12 of 2-5 carbons. 13 A conmpound in accordance with Caim16
where Ais 14 (CHerr] and [ i C or a
pharmaceutically 15 accept aoqfe‘i?gl ﬁ?ﬂ'&%ﬂﬁmﬁ or
CONR[err]Rlerr]. 16 A conpounc$2| n accordance with Claim1l7
where R err] is err err is Hand 19. A

conpound i n'laccor darlrée | GAMPP RN IR RORATF RNCE Wsh . 411?9? wljher" 20.5 O

conmpound in-;accorda . = A err]. 21 21.
A conpound i'n accor anc %ﬁ)gﬁ;} g‘zégg&\%kl é‘r? |§":% et 31
2-fluoro-4-[3(5,6',7 ,8 -tetrahydro- 23 5' 5

, 8,8 -tetranet hyI napht hal en-2' -yl ) carbanoyl | benzoate; 24 ethyl 4-

[(3' -fluorods' ,6 ,7' 8 -tetrahydro- 25 5',5' w,
, 8,8 -tetranet hyI napht hal en-2' -yl ) car bam)yl ] benzoat e;

6
7
e W,
S
10
11
12 :
13 wherein R, is independently H or alkyl of 1 to 6 carborns;
14 R, is hydrogen, or lower alkyl of 1 10 6 carbons;
15 R, is hydrogen, lower alkyl of 1 10 6 carbons or F;
16 o is an integer having the value of 0 - 4;
17 W,, W,, W, and V':Q, each is independently selected from the

18 zroup consisting of H, F, Br, C}, [, CF;, NO,, N;, OH, OCH,0CH;,
19 OC, calkyl and C,ealkyl, with the proviso that when Z is O then at
20 least one of the W, W, groups is not H nor alkyl and at least cne of
21 the W, and W, groups is not H;

22 ZisOors;

23 A is (CH,), where q is 0-5, lower branched chain alkyl having
24 3-6 carbons, cycloalkyl having 3-6 carbons, alkenyl having 2-6 carbons

25 and 1 or 2 doubie bonds, alkynyl having 2-6 carbons and * or 2 wriple

AMENDED SHEET



B L or o oM L o ] oo STV o} RO HA) IIII
2-fluoro-4-[(3" -hydroxy-5,6",7",8 - 4

tetrahydro-5,5,8",8 -tetranethylnaphthalen -2' -y}l) carbanoyl | benzoate; 5
et hyl 2-fl uoro-4- [(3 hydr oxy-4'-brono-5',6"',7',8 - 6
tetrahydro-5',5',8',8'-tetranethy|naphthal-n-2'-y1)carbanny|]benzoate; 7
et hyl 2,6-difl.uoro-4-[ (3" -hydroxy-4'-brono- 8 5',6',7",

8 -tetrahydro-5',5", 8,8 -tetranet hyl-napht hal en-2' -yl ) carbanoyl ] be 9
Azoate; .or 10 ethyl 2,6-di-fluoro-4-[(5,6',7",8 -tetrahydro- 11
5,5",8",8" -tetranet hyl napht hal en-2' -yl ) car banoyl | benzoate. 12 22.
A conpound in accordance with Claim19 where Bis 13 COOH or a

pharmaceutically acceptabl e . 23. A conpound in
accordance with Caim 22 \/\h&i‘l‘i’&\’i %EF C@”&éb@r gdﬁﬁ%
,6',7 ,8 -tetrahydro-5,5, 8

8" -tetranet hyl napht haI en 2 yljcarbam)ﬁsj ben20|c acid;, 17
4 [(3'-fl ubrobends, @udy | -tetrahydro- 5,5"',8",

211 o ey 0PNl IR o & kiR bOSAGhfe 85 Shereh

I-Lg'; :)azgt ?%bt% :g?y@%” '\;ﬁ Qﬂ’t éﬁzgﬁﬂb %@% Ig’ agytPét r amet hyl napht

f
22 alen42' CH(IIR{Z lﬁﬁalb{;@ oCORgi R,,).. CR.OR,,0, where R, is an
fluoro-4-[(3' - hyro%%‘f/l brom;)-S ,mm(' I-z}tetrayci"roS 5' 221

. 8' -t et r amedlisyl, rcasmam{lén- alkepy) EEOURMERRIAIPINGNE 3PS BRTLPNSOR, it an
6-di | Uogo- é‘lkv{ frroup %gr Ot 16 ca?bons oT %rxm..hylsﬂylalk'ei where the alky!
7 group has 1 to 10 carboms, or a cycloalkyl group of 5 10 10 carbors, or

2-
h
2-
8'
2,

8 Rgis phenyl or lower alkylphenyl, R; and R, independently are

9 hydrogen, an alkyl group of 1 to 10 carbens, or a cycloalkyl group of
10 5-10 carbons, or phenyl or lower alkylphenyl, R,, is lower alkyl, pheny]
11 or lewer alkylphenyl, Ry, is lower zlkyl, and R,4 is divalent alkyl radical
12 of Z-5 catbons. | -
13 17. A compound in accordance with Claim 16 where A s
14 (CH;), and qis 0, and where B .is COOH or a pharmaceutically
15 acceptable salt the.rcof,' COOR,, or CONRGR .

16 18. A compound in accordance with Claim 17 where R, is
17 CH,, R,isH and R,is H.

18 19. A compound in accordance with Claim 18 where Z is O.
19 - 20. A compound in accordance with Claim 19 where B is

20 COOR, |

21 21. A compound in acccrdance with Claim 20 which is:

22 ethyl 2-fluoro-4-[(5°,6",7',8’-tetrahydro-

5°,5°,8',§-tetramethylnaphtiialen-2'-yl}carbamoyl]jbenzoate;

[
(VL)

o
e

ethyl &-[(3’-fiuoro-5,6°,7'.8"-tetrahydro-

(3]
(%]

5°,5',8’,8-tetramethylnaphthalen-2’-yl)carbamoyllbenzozte;
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/1) car bamoy 1 enzoi o aci g; ‘2o 3 ||II|III I

2,6-difluoro-4-[(5,6',7 ,8 -tetrahydro-5
, 5,8 ,8 -tetranet hyI napht hal en-2'- 4 yI ) car barmyl ] benzoic acid. 5
24. A conpound in accordance with Caim218 where Zis S. 6 25. A

conpound in accordance with Claim24 whichis: 7 ethyl 8 4- [(5,6',7",
8' -terrahydro-5 ',5,8",8" -tetranet hyl napht hal en-2' -yl )thi ocarba 9
noyl | benzoate; 10 ethyl 11
2~fluoro-4-[(5,6',7 ,8 -tetrahydro-5',5",8" ,8 -tetranet hyl napht hal en-2' -yl
)t 12 hiocarbannyl]benzoate; 13 4-

[(5,6',7 ,8 -tetrahydro-5'5,8"',8" -tetranet hyl naph- 14
t hal en-2' - yI )t hi ocar barmyl ] be T
2-fluoro-4-[(5',6',7 -tetra% éro@ﬂAgEMEB" SHEET

8' -tetranet hyl napht haI en 2' -yl )t 15 hl&ﬁear bam)yl ] benzoic acid. 17

26. (AVENDED) o/ 9THRANAI4 o B k& 78 3 8 tetranydro-
5°,5,8,8-1etramethylnaphthalen-2’-vl)carbamoyl]benzoate;

. ethyl 2-fluoro-4-{(3’-hydroxy-5°,5",7",8’-
tetrahydro-5°,5°,8’,8-tetramethylnaphthalen-2'-yl)carbamoyl]benzoare;
ethyl 2-fluoro-4-{(3’-hydroxy-4’-brome-5,6°,7°,8’-

tetrahydro-53°,5°.8’,8"-tetramethylnaphthalen-2'-vl)carbamoyl]benzoate;

X

G tth W

~)

ethyl 2,6-difluoro-4-[(3'-hydroxy-4>-bromo-

5%.6.7',8'-tetrahydro-5,5°,8’,8 -tetramethyinaphthalen-2’-yl)carbamoyi)oe

€ oM

nzoate; or

10 ethyl 2,6-difluoro-4-[(5°,6’,7’,8-tetrahiydro-

11 3,5,8,8-tetramethylnaphthalen-2-yl)carbamoylibenzoate.

12 22. A compound in accordance with Claim 19 where B is

13 COOH or a pharmaceutically acceptadle salt thereof. '

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

15 2-fluore-4-[(5°,6’,7",8'-tetrahydro-5',5",3’,

16 &-tetramethylnaphthalen-2"-yl)carbamoyl]benzoic acid;

17 4-{(3-fiucro-5°,6°,7",8-tetrahvdro-5°,5',8’,8’-tetramethylnaphthaien-2'-yl)
18 carbamoyljbenzoic acid;

19 2-fluoro-4-[(4’-brome-5',6°,7°,8"-tetranydro-5',5",8° S’-tetramethylna::“xtra
20 len-2-yl)carbamoyi]benzoic acid;

21  2-flucro-4-[(3'-hydroxy-5',6',7°,8’-tetrahydro-5’,5’,8',8*-tetramethylnaphth

Q8]
)

alen-2’-yljcarbamcyl]benzoic acid;

[\9]
(%]

2-fluoro-4-{(3’-hydroxy-4'-bromo-5",6',7°.8'-tetrahy-dro-5',5°,

(L8]
T

§',8’-tetramethvinaphthalen-2'-yi)carbamoyljbenzoic acid;

[\
wn

2,6-difiuoro-4-{(3’-hydroxy-4'-bromo-3",6,7’,8-tet-
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[err] -

wherein R err] is independently Hor alkyl of 1 to 6 car Hmm IZII“ILIJ'{I”“'
.Rlerr] is hydrogen, or Lower alkyl of 1 to 6 carbons:

Werr], Werr], and Werr], each is independently sel ected fromthe 4
group consisting of H F. Br, d, I, CFerr], NJerr], Nerr], OH,

OCH errJ]OCH err] 5 OCerr]alkyl and (Jerr]alkyl, wth the proviso that
when Zis Othen at 6 |east one of the Werr], Werr], Werr], and Werr]
groups is not H with the further 7 proviso that when Zis Oand Xis O
then Werr] is not d; 8 - Xis Oor S; 9 Zis Oor S; 10
Ais (CHerr] where g is 0-5, |ower branched chain al kyl having 11 3-6
carbons, cycl oal kyl having 3-6 carbons, al kenyl having 2-6 carbons 12 and
1 or 2 double bonds, al kynyl having_2-6 carbons_and_l or 2 triple 13
bonds, and 14 Bis cﬁ%@NPBﬁP&%ﬁ%ﬁﬁm a'frly acceptabl e salt
thereof, 15 COOR[err], CONRlerr]R[err] 8s- CH[err]O—| CHerr]OR[err]

gR[j[ 2: H OR[ & % e]r »q;%}'?e:@ o Ttgn(a%g;lgapmhalcn- - yl)car'ga?'?ovl]benzour: ]acx(uCR[ errl

[¥%]

Cr

(4

2,6-difluoro-4-[(5,6°,7,8’~tetrahydro-5°,5',8’,8’-teramet} yluaphthalen- Z'-

4 yl)carbamoyl]benzoic acid.
t 5 24. A compourd in accordance with Claim 18 where Z is S.
6 25. A compound in accordance with Claim 24 which is:
7 ethyl o
8 4-[(5.6',7,%-teranydro-5",5",8",8'-tetramethyinaphthalen-2’-yl)thiocarba

9 movl}benzoate;

10 ethyl

11 2-fuoro-4-{(5°,6°,7',8'-tetrahydro-3',5",8’,8’-tetramethylnaphthalen-2’-y)t
12 hiocarbamoyljbenzoate;

13 =[(5,6,7 8’-tetrah} dro-5°,5'.8,8' -tetrametbylnapn-

14 thalen-2’-yi)thiocarbamoyl]benzoic acid; or '

15 2-'ﬂuoro-A.-[(5’,6’,7’,8’-tetrahydro-5’,5’,8’,8’-1ctramc1hylna§hthalen—Z’-yl)t

16 niocarbamoyl]benzoic acid.

17 26. (AMENDED) *A compound of the formula

W,

19 | Ry /E
20 R‘ R1 r4

rfl,/ l
2 i

W,

)
(#3]
0
%"
a

~
F£Y
2D,

i
N
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17 al kyl, cycl oal kyl or al kenyl group containing 1 to 5 car rl_i

an 18 alkyl group of 1 to 10 carbons or trinethylsilylalk j!iﬂiH g]ﬂﬂeﬂilnmll
alkyl ., 19 group has 1 t'o 10 carbons, or a cycl oal kyl group s
carbons; or 20 Rerr] is phenyl or |ower alkylphenyl, Rerr] and R err]
I ndependently are 21 hydrogen,” an al kyl group of 1 to 10 carbons, or a
cycl oal kyl group of 22 5-10 carbons, or phenyl or |ower alkyl phenyl,
Rlerr] is lower alkyl, phenyl 23 or |ower alkylphenyl R err] is |ower

al kyl, and Rlerr] is divalent alkyl radical 24 of 2-5 carbons. 25

27. A conpound in accordance with Claim 26 where A is

87 1 (CHerr] and g is 0, and where B is COOH or a pharmaceutically 2

accept-abl e salt thereof, COOR[err] or CONRlerr]Rerr]. 3 28. A
conpound i-n accordance with O@I‘.ﬁll@ﬁﬂ?ﬁ.&@ﬂ/ﬁiﬂ JEEF i ndependently H or
CH err], and Rerr] is H . A conpound in accordance wth
C|a|m28 WnereZ|s O . Agérrpound I n accordance with Caim

29 wh B d th
2o B T ARSI, et o BT LARERREET S M
br onochr onan- 6' -yl )mrzbmbgéﬁr@@% alk?l oftid 6 carbons;

2f|uoro4[(2 2', 4 4-tetrarrethy

trifluoro-mst hyI chr WﬁlWﬁ Wy mmarmh]lsbndzpamdacn ly selected om the

4 group consisting of H, F, Br, 1, 1, CF;, NO,, N;, OH, OCH,0CH;,
OC1,1cqlky1 and C,¢alkyl, with the proviso that when Z is O then at
least one of the W, W,, W,, and W, groups is not H, with the further

h

-3

provisc that when Z is O and X is O then W, is not Cl;

8 XisO Qr'S;

9 ZisOorS;

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

11 3-6 Carbons, cycloalkyl having 3-6 carbons, zdk::nyuL hav_mg 2-6 carbons
12 and 1 or 2 double bonds, alkynyl having 2-6 carbons and 1 or 2 tripie
13 bonés, and | |

14 B is COOH or a pharmaceutically ac::eptablé salt therecf,

15 COOR,, CONRyR,,, -CH,0H, CH,0R,,, CH,OCOR,,, CHO,

16 CH(ORy);, CHORO, -COR,, CR,(ORy)., CR,OR,,0O, where R, is an
17 alkyl, cycloalkyl or alkenyl group containing 1 to 5 carbons, Ry is an

18 alkyl group of 1 to 10 carbons or trimethylsilylalkyl where the alkyl

19 group bas 1 to 10 carbons, or a cycinalkyl group of 5 to 10 carbors, or
20 R4 is phenyl or lower alkylphenyl, R, and R,, independently are

21 . hydrogen, an'alkyl group of 1 to 10 carbons, or a cycloalkyl group of
22 5-10 carbons, or phenyl or lowsr alkyiphenyl, R,, is lower aikyl, phenyl
23 or lower aikyiphenyl, R,, is lower alkyl, and R, is divalent alkyl radical
24  of 2-5 carbons.

25 27. A compound in accordance witnh Claim 26 where A is
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13 ethyl 2-fluoro-4-[(2',2', 4", 4'-tetranethyl-8'-azido-
chromun- 6 -y1) car bamoyl | benzoate: 15 ety | ORRR A IIII
2,6-difluoro-4-[(2',2',4",4"-tetanet hyl - 16

trlfluoronethylchronan 6'- yI)carbanDyI]benzoate 17 ethyl
2-fluoro-4-[(2'2",4",4" -tetranethyl -8 - iodochro- 18
nan-6'-yI)carbanDyI]benzoate; 19 ethyl 2-fluoro-4-[(2',2',4",4",8" -
pentanethylchronan - 20 6-yl)carbanoyl]benzoate; 21 ethyl 22

2-fluoro-4-[(2',2',4",4 ' -tetranmet hyl thi ochr oman- 6' -yl )carbanoyl ] benzoat e
23 or 24 ethyl 2. quoro 4-1(8' -brono-4', 4" -di net hyl chroman- 25

-yl ) car banoyl | benzoat e. ' AMENDED
SHEET 88 1 32.
A compound in accordance wt hCﬂA&MrREPMnEEMBNISSE{EEID—I or a
pharmaceutically acceptable salt thereof 33. A conpound in
accordance with Claim32 which is: 4 ﬁuoro4 [(2',2,4"4

'-tetranet hyl (EHDr afecqio0rAnd where B is COOH or a2 pharmaceutically
acceptable salt thersof, COOR,, or CONR,R,.

28. A compound in accordance with Ciaim 27 where R, is

[\8]

(¥7)

4 independently H or CH,, and R, is H.

5 29. A compounc in accordance with Claim 28 where Z is O.
6 30. A compound in accordance with Claim 29 where B is

7 COOR;. '

8 31. A compound in accordance with Claim 30 whick: is:

S ethyl 2—ﬁuoro—4—[(2’,2’,4’,4’-teﬁémeth}il-8’-
10 bromochroman—6’—}'l)carbamoirl]benzo ate;
11 ethyl 2-fluoro4-[(2’,2',4’ 4’-tetramethyl-8'-
12 ifluorc-methylchroman-6’-yl)carbamoyl] benzoare;
13  =thyl 2-f1uoro-4-[(2’,2’,4’,4’-te£;amcthy}-S’—azido-

14 chroman-S’-yl)carbamoyl]benéoaté;

15 ethyl 2,6-difluoro-4-{(2°,2’,4’ 4’-tetramethyl-8'-
16 triﬂuordmethylchroman-6’-yl)cai'bamo;vi]benzoatc;
17 ethyl 2-fluoro-4-[(2',2' 4’ 4’-t=1ramethyl-8’- iodochro-
18 man—6’-y1)carbamoy1]benzoaté;
16 ethyl 2-fluoro4-((2',2’,4',4',8’- pentamethylchroman-
20 6'-yl)carbamoyl]benzoate;
21 . ethyl

Z-fluoro-<-[(2°.2°. 4’ 4’-tetramethyithiochroman-6-vl)carbamov! hbenzoats

)
™~

23 ,or
24 ethyl 2-fluoro-4-[(8’-bromo-4’,4’-dimethylchroman-
25 6’-vl)carbamoyl]benzoate.
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5 6'-yl)carbanoy]]benzoic acid; 6 2-fluoro-4-

[(2',2",4",4" -tetranethyl -8 -trifluoro- 7 nethylchroman-6' klwwmuhmuru)l“"l“l
benzoic acid; 8 2-fluoro-4-[(2',2,4",4" -tetranethyl-8"-azi

6' -yl)carbamoyl ] benzoic acid; 10 2, 6-difluoro-4-[-(2',2",4

, 4" -tetranethyl -8 -trfluoronethyl chroman-6'-yl) ca 11 rbarmyl]benzoic

acid;, 12 2-fluoro-4-[(2',2",4" 4'-tetranethyl-8"-iodochroman-6 ' -yl

) car banoyl | benz 13 oic acid; 14

2-fluoro-4-[(2',2',4',4",8" -pentanet hyl chroman-6' -yl ) carbanoyl] benzoic 15
acid; 16

2- quoro 4-[(2 , 2", 4", 4" -tetranet hyl t hi ochroman-6' -yl ) car banoyl ] benzoic 17
acid,” or 18

2-fluoro-4-[(8' -brono-4', 4" - dChadM REMAGEMEN] SE&Eanoy! | benzoic 19
aci d. 88 AVENDED SHEET

i 32. A compound in accordance with Claim 29 where B is

2 COOHora pha.nnaccuncaliy acceptable salt thereof.

(1)

33. A compound in acccrdance with Ciaim 32 which is:

4 2-flucro-4-[(2',2°,4’,4'-tetramethyl-§'-bromochroman-

5 6-yl)earbamoyl]benzoic acid;

6 2—ﬂuoro--'l-[(2’,2’,4’,4’-teframethﬁl-S’-triﬂuoro-

7 mcthylchmman-6’-yl)carbamoyi] benzoic acid;

8 2—ﬂuoro‘—4-[(2’,2’,4’,4’-tetramethyl—S’-azidochrornan-

9 6’-y1)carbamoy1]benzoic acic; _
0 2,6-diffluoro-4-[(2',2’ 4’ 4'-tetramethyl-8'-trifiuoromethylchroman-6-yi)ca
12 rbamoyl]benzoic acid;
12 Z-ﬂuoro-4-[(2’,2',4’,4'-te ramethyl-§'-icdochroman-6'-vl)carbamoyljbenz
13 oic acid; | | '
14 2-fluoro-4-[(2',2’,4’,4’ 8’-pentamethyichroman-6’-yl)carbamovl]benzoic
15 acid; _
16 2-fluoro-4-[(2’,2',4’ 4'-tetramethylthiochroman-6’-yl)carbamoyl]benzcic
17 acid, or ‘
18  2-fluoro-4-[(8'-bromo-4’,4’-dimethylchroman-6’-vl)carbamoyibenzoic
19 acid.
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AMENDED CLAIMS

i received by the International Bureau on 12 May 1997 (12.05.1997);
original claims 1, 11, 13, 16 and 26 amended; original claims 10, 12 and 14 cancelled;
: remaining claims unchanged (10 pages)]

1 1. (AMENDED) A compound of the formula
2
3
) R M (P
5 .
: ~
S S [ S
7 A
8 \
5 Wp
10
11
12
13 wherein X is S, O, NR? where R’ is H or alkyl of 1 to 6 carbons,
14 or
15 X is [C(R,),), where n is an integer between 0 and 2;
16 R, is independently H or alkyl of 1 to é carbons;
17 R, is hydrogen, or lower alkyl of 1 to 6 carbons;
18 R, is hydrogen, lower alkyl of 1 to 6 carbons or F;
19 m is an integer having the value of 0 - 2;
20 0 is an integer having the value of 0 - 4;
21 p is an integer having the value of 0 - 2;
22 r is an integer having the value 0 - 2 with the proviso that when

23 Zis O pis at least 1 and r is at least 1 and (W), does not represent a
24  single alkyl group;
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(57) Abstract

Compounds of formula (I)
where X is S, O, NR' where R’
is H or alkyl of | to 6 carbons,
or X is [C(Ri)2]n where n is an
integer between O and 2; I; Y is
a phenyl or naphthyl group, or I

heteroaryl group; W is a substituent
selected from the gromp consisting
of F, Br, ClI, 1, Ci¢alkyl, Auoro
substituted Cy.4 alkyl, NOz, N3, OH,
OCH;OCH3, OC;.jeatkyl, tetrazol,
CN, 80;Cy.¢-alkyl, SO,C)-fluoro
substituted alkyl, SO-Ci. alkyl,
CO-Cy4alkyl, COORs, phenyl,
phenyl itself substituted with a W group other than with phenyl or substituted pheny); L is {C=Z)-NH- or -HN-(C=Z)-; Zis O or §; A is
(CHz)q where q is 0-5, lower branched chain alkyl having 3-6 carbons, cycloalkyl having 3-6 carbons, alkenyl having 2-6 carbons and |
or 2 double bonds, alkynyl having 2-6 carbons and | or 2 triple bonds, and B is COOH or a pharmaceutically acceptable salt thereof,
COORs, CONRgR 10, -CH20H, CH20R 11, CHYOCOR;), CHO, CH(OR2)2, CHOR,30, -COR7, CR%(OR;2)2, CR7OR 30, where R, -Rj3
and o, p, m, n, r are as defined in claim 1, bave retinoid-like biological activity.
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