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COX- 2 5 FI ELD OF THE | NVENTI ON ’ This invention is in
the fields of antiinflammtory and anticancer pharmaceuti cal agents
and specifically relates to conpounds, conpogi.tions and nethods for

treating I nfl ammati on and i nfl ammati on-associ ated di sorders, such as
arthritis and for treating 10 col orectal cancer. BACKGROUND OF THE

| NVENTI ON r [N Ve, Imhe :
pat hophysi ol ogy of ' W “#4 as
medi-ators of pain, edema and vascul ar perneability in arthritic

di seases sugh as rheumatoid arthritis and osteoarthritis (Lewi s and

Kreft, | muiophgfPpoOF rHE TNVENIION 17, 607-663 (1995)). In
addi tion, prostaglandins have been postul ated to be involved in the
pat hophysi ol ogy of ﬂusm@n@p@mam:@nmfapmmmmwm@wmmm
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prost agl andi ns iRfamplay gﬂé %&FHB‘HQHW %@91?8‘4"53 tﬁ‘?@h as mgﬁef |aB 8¥ trgating

si ngl e cycligoxygdoresal cangstie on arachi donic acid to afford prostagl andin

H2 (Vane et al., Postgrad. Med. J., 66 (Suppl 4), S2-S 17 (1990), Lew s and
Kreft, | mmunophar nacol . Im‘runot oxicol. 17, 607-663 (1995)). This
intenedi ate i s BA KG:RQUM@FyTﬂbrINYENﬂKQMtO t he various menbers of

the prostaglandin fa y; | g t

of cycl ooxygenase i nﬁlldb 1gors l%q[ en nd% g méheahﬁoﬁést epwggfiﬂolgy o
anti i nf| amiat orsgveral mcshtmu dté%%sam ﬂ'@%awllnv@v%ﬁ meghaiprs of pain, edema and
(Brooks et al, Wawaajterméabili§dn arthRidddisdaséSsubB s rhefifidpid arh@mma,osteba&lmns

conpounds have r| ous |de effects to the inp

prost agl andi ns %%’ f Lfl’é"”&?ljée %%Itl I’ W@ﬁ SRR art®
renal bl ood fl oaddﬁt[amj, pmstaglandnis have been postilated wl bePinyoived dh the Mho;ihy&mogy of
(1995); Sorrasur]%ﬁmgﬁaf Str t | 2

(1995)). Under par a((iﬁg%%o'f QWEQ% '? mgcﬁ)sgxﬁsgr?ggélen 81%“%%% agent
appeared t 2 tthat xsb:bﬁepmseagiammrbsmﬂmsmayﬂ:m&g nraﬁgaqngstgzmmwéers n -

inflanmed tissue m@'bfdéa}nmehs 0¥ tprélagdinddhs® Was PréAibisly SNGIghE T el dueGrd the

tissue was unli ke'X ? smgie 58(‘)]x%genase enzyme on arachidonic acid to afford prostaglandin

Hj (Vane et al., Postgrad. Med. J. , 66 (Suppl 4), $2-S17 (1990), Lewis and Kreft,
Immunopharmacol. Immunotoxicol. 17, 607-663 (1995)). This intermediate is
25 subsequently transformed into the various members of the prostaglandin family by
more distal enzymes. The clinical utility of cyclooxygenase inhibitors (often called
NSAIDs: nonsteroidal antiinflammatory drugs) is well established in arthritic disorders
(Brooks et al, New Eng. J. Med. , 324, 1716-1725 (1991)); however, these
compounds have serious G.I. side effects due to the importance of prostaglandins in the
30 maintenance of gastrointestinal functioning and renal blood flow (Dajani et. al., J
Physiol Pharmacol., 46, 3-16 (1995); Somasundaram et al, Scand. J. Gastroenterol.,
30, 289-299 (1995)). Under the old paradigm of a single cyclooxygenase enzyme it
appeared that the sclective inhibition of prostaglandin synthesis in inflamed tissue
versus inhibition of prostaglandin synthesis in G.I tissue was unlikely unless tissue
35  specificity could be achieved .

Recently the discovery that there are two distinct cyclooxygenase enzymes has
given rise to a new paradigm which may lead to compounds that have a separation of
inhibition of prostaglandin synthesis in inflamed tissue from inhibition of prostaglandin
synthesis in G.I tissue (Hayllar, Lancer, 346, 521-522 (1995), Lewis and Kreft,
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for the tréeatne
with fewer G | effectgchasiteen shown to be useful in the treatment of Alzheimer's dxsease (Rogers et.

al.,, Neurology, 43, 1609-1611 (1993)) which suggests that a COX-2 selective
inhibitor would be not only useful for the treatment of Alzheimer's disease but also a
safer therapy with fewer G.I. side effects.

25 Humber et al have described the 10 step synthesis of the 4-oxo analog of the
1,3,4,9-tetrahydropyrano{3,4-bJindole, etodolac - (/.Med. Chem. 31, 1712-1719
(1988); U.S. Pat. No. 4,686,213). The 4-oxo metabolite was active in blocking
prostagiandin synthesis and had oral in vivo antiinflammatory activity. In this invention
we not only describe new analogs of this compound beyond the limited scope of U.S.

30 Patent 4,686,213 but also detail an improved 4 step synthesis for preparing this
metabolite as well as previously unknown 4-imino analogs and their activity against the
COX-2 enzyme.
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DESCRI PTI ON OF THE | ith this inventid (R6€ e (R6ViSed COX 3 Miitbildhy SHHiIP",
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anti cancer and ampsefplasentisrdnitiganticanser and antiAlzheimers agents of formula d:

wherein R1, R2, R3 and R4 are, each, independently, hydrogen,
al kyl of 1-6 carbon 10 at onmsg, al kefyyl of 2-7 carbon atons,

Rg 1

al kynyl of 2-7 carbon atons, al koxy of 1-6 carbon atons,
aral koxy of 7 to 12 carbon atons, trifl /
al kanoyl oxy of 2-6 carbon atons, hydrox , \r.ifl u¥r onet hyl, cyano,

Ra

wherein _ :
R1, R2, R3 and R4 are, each, independently, hydrogen, alkyl of 1-6 carbon
atoms, alkényl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms,

10 alkoxy of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms,
trifluoroalkoxy, alkanoyloxy of 2-6 carbon atoms, hydroxy, halo,
trifluoromethyl, cyano, amino, mono- or di-alkylamino in which each
alkyl group has 1-6 carbon atoms, alkylmido of 2-6 carbon atoms, or
alkylsulfonamido of 1-6 carbon atoms;

15 Rs is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the
cycloalkyl moiety has 3-8 carbon atoms;

Rg is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;
20 X is oxygen or carbon;
A is oxygen or NZ;
Z is hydroxyl, alkoxy, aryloxy, carboxyalkyloxy of 2-7 carbon atoms,
arylamino, or alkylsulfonyamino of 1-6 carbon atoms;
or a pharmaceutically acceptable salt thereof.
25
This invention provides both the R and S stereoisomers of the C-1 alkanoic
acid, as well as to mixtures of the R and S stereoisomers. Throughout this application,
the name of the product of this invention, where the absolute configuration of the C-1
alkanoic acid is not indicated, is intended to embrace both R and S enantiomers as well
30 as mixtures of the two. The terms alkyl, alkenyl, and alkynyl include both straight
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am no, nono- or di-alkylam no in which each al kyl group has 1-6 carbon -
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chain as well as br %‘Eﬁ’g&d %Wg?? ds? °ffh‘é I?Yaern tnﬁoﬁa'fc(l)uqent(}:)f’ffolgsw?'f:ﬁ&ﬁi lﬁé’y drogen;

chlorine, bromkse in which Rgds ihg8fogen and Rs is alkyl of 1-6 éarbsn ﬁfdﬁi@raﬂ@ﬁylt&al 6
the aryl moiety is a phenyl group which nmay be-optionally nono-, di-

or tri-substitGabgnatams,or alkpxyalkyldn which squsvtlkw dagiety hagdrb a%rbam RipKnS; f thaseg
carbon atons, & ¥tk Ry Rf hydrdgbnt R imams»pam-eabmu a®msl - £ikényI 1P N1 -8t Qfon

cyano, hal ogen, nltro car boal koxy -7 carbon atons, - CF3, - OCF3,
- OCH2CF3, &#i netoms, or alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms, and A is

oxygen: and those in which Rg is hydrogen, Rj5 is alkyl of 1-6 carbon atoms, alkenyl
of 1-6 carbon atoms, or alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms,
X is CH, or oxygen and A is NZ where Z is OH or NHSO,alkyl in which each alkyl
moiety has 1-6 carbon atoms . |

The pharmaceutically acceptable salts include those derived from organic and
inorganic acids such as, but not limited to: acetic, lactic, citric, tartaric, succinic,
fumaric, maleic, malonic, mandelic, malic, hydrochloric, hydrobromic, phosphoric,
nitric, sulfuric, methanesulfonic, toluenesulfonic and similarly known acceptable acids.

25 Carboxylate salts, preferably alkali metal salts, for example, sodium or lithium, may
also be prepared as salts of carboxylic acids where Rg is hydrogen.

The compounds having the formula I as illustrated above where A, R,, R,, R,
R,, R;, R and X are as defined above and their pharmaceutically acceptable salts may
30 be prepared by a process which comprises:
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sul furic, nethanesul fonic, toluenesulfonic and simlarly known acceptabl e

acids. 25 Carboxyl ate salts, preferably alkali netal salts, for exanple,
sodiumor |ithium my al so be prepared as salts of carboxylic acids
where R6 is hydrogen. The conpounds having the formula | as

i | | ustrat ed SabowheretR[,eRAR,RR,, RZ, RRand X are asRdefiried, abGe anch shlhereas so as to
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prepared by a protess
PCT/ US97/ 12782 R, Ry, Ry, Ry, R, R6 and X are as defined above or a salt thereof; ors-

(a) oxidation of a conmpound having the formula Il [err]
(b) reaction of a comipound having the formula I where A is oxygen and R1,
10 R, R,, R,, R, R, and X are as defined above or a salt thereof with a compound
having the formula H,NZ where Z is as defined above to prepare a compound having
formula I as illustrated above where Ais NZand R, R,, R,, R,, R, R, and X are as
defined above or a salt thereof;, or

15 (c) hydrolysis of a compound having formula I as illustrated above where A,
R,, R, R,, R, R, and X are as defined above and R is alkyl of 1-6 carbon atoms or
alkenyl of 2-7 carbon atoms so as to form a compound having formula I as illustrated
above where A, R,, R,, R;, R,, R;, R and X are as defined above and R, is hydrogen
or a salt thereof. '

In addition a compound of the invention may be converted into a salt thereof (or
'such a salt may be converted into a compound of the invention). Such a conversion
may be carried out by addition of an acid or a base as appropriate.

25 The 4-o0x0-1,2,3,4-tetrahydro-4H-carbazole-1-alkanoic acids of this invention
can be conveniently prepared by oxidation of the comresponding carbazole (prepared via
Fischer indolization of the appropriate cyclohexanone with the appropriately substituted
phenylhydrazine) with either 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) or
2,2,6,6-tetramethyl-piperidine- 1-oxonium tetrafluoroborate (TEMPO BF,); the related

30 4-imino compounds can be preferably prepared by reaction of the 4-oxo esters with
appropriately substituted amines followed by hydrolysis of the ester moiety (Scheme
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i lustrated YYRWO4SAT which A is oxygen and Rl, R2, R3, RECTRISIRES2 g
X are as defined above or a salt thereof; or (b) reaction of

a conpound having the fornula | where A is oxygen and R1, 10 R2, R3, R4,
R5, R6 and X are as defined above or a saltbthereof with a conpound
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4-oxo 1,3,4,9-tetrahydropyrano|3,4-blindole-1-alkanoic acids can be prepared

by oxidation of the corresponding 1,3,4,9-tetrahydropyrano[3,4-bJindole (prepared, in

turn, via cyclization of the appropriately substituted tryptophol with an alkoxy enol

10  ether) with either 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) or 2,2,6,6-

- tetramethyl-piperidine-1-oxonium tetrafluoroborate (TEMPO BF3); the related 4-imino

analogs can be preferably prepared by reaction of the 4-oxo esters with various
substitated amines followed by hydrolysis of the ester moiety (Scheme 2).
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materials or intermediates are avai |l apbfrussmizrsz
by standard literature procedures.

0
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DDQor

1. 2NH,

2. LIOH or NaOH

In addition, other functionalized analogs may be prepared by displacement of a
bromo substituent such as shown in Scheme 3 (R3=Br).
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The compounds of this invention inhibit the COX-2 enzyme which is believed
to be responsible for the production of high levels of prostaglandins in inflammation
5 and colorectal cancer (Tables 1-3). It has been shown that selective inhibition of the
COX-2 enzyme relative to COX-1 inhibition leads to an antiinflammatory effect without
G.I toxicity (Chan et. al., J. Pharmacol Exp.Ther. 274, 1531-1537 (1995);
Masferrer et. al., Proc. Natl. Acad. Sci. USA , 91, 3228-3232 (1994); Seibert et al.,
Proc. Natl. Acad. Sci. USA , 91, 12013-12017 (1994)). “Therefore, the compounds
10 of this invention are useful for the treatment of inflammatory diseases such as
rheumatoid arthritis. In addition, compounds that selectively inhibit the COX-2 enzyme

are expected to have a greater margin of safety.
The compounds of this invention were evaluated for inhibition of COX-2 and
- COX-1 as follows: human COX-1 and COX-2 cDNAs were cloned from human
15 monocytes, untreated and LPS treated , respectively, by RT-PCR using oligonucleotide
primers based on published thCOX-1 and thCOX-2 sequences (Jones et al, J. Biol.
Chem., 268, 9049 (1993)). The cDNAs were then transfected into either Sf9 or CHO
cells and subsequently converted into a microsomal preparation as described by Glaser
et al (Eur. J. Pharmacol. 281, 107-111 (1995)). The microsomal human recombinant
20  enzymes were diluted with buffer (100 mM Tris, pH 7.8 at 379C) containing 0.5 mM
phenol (964 ul total volume). The enzyme preparations were preincubated with vehicle
(DMSQO) or compounds in DMSO (1% DMSO in final assay) for 30 min at 37°C,
Excess hematin was added 1 min prior to initiation of reaction (1.25 pM _final hematin)



I'n addition, other functionalized anal ogs may be prepared by displ acenent

of a brono S%ﬁ%}ok'ﬁ'?t such as shown in Schene 3 (Rl =Br). PCTIUSMZ‘I&
98/ 04527
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Scheme 3 [err] -9.

with 30 pM arachidonic acid (sodium salt). Final assay volume was 1.0 mi (100 mM
Tris (pH7.8), 0.5 mM phenol, 1.25 uM hematin and 30 uM arachidonic acid at 370C).
The reaction was incubated for 35 s (maximum level of PGH7 accumulation as
determined from time course studies), and terminated by addition of 50-60 pl of SnCly
5 (1mgml)in 0.1 N HCl. PGH; is quantitatively converted to PGF24 by this reaction
(50% efficiency of total conversion). The pH of each tube is adjusted to pH 3.0-3.5
with 1N NaOH and extracted twice with 1.5 ml of ethyl acetate (75-90% efficiency per
extraction). Combined ethy! acetate layers were dried under Ny (g) and redissolved in
EIA buffer (2.0 ml), and PGF,, was quantified by EIA.
10 The results of the standard pharmacological test procedure descnbed in the
preceding paragraphs were as follows:

Table 1 Inhibition of thCOX-1 and COX-2 by 4-ox0-1,3,4,9-tetrahydro-
15 pyranof3,4-blindoles

Rs

20 Exam R1 R3 R4 RS  %Inhibof rhCOX-2 (ICsq) % Inhibition of thCOX-1
1 H H H B  (@1gM) 42% at 90 M
2 H H H b (3.2 uM) 44% at 90 UM
3 H H H CHOCH3 8%at3uM
4 H H B E (1.9 pM) (>270 pM)
25 5 C H H E (1.2 pM)
6 B H H E (1.1 pM)
7 C H H E 7% at 1 uM
8 H F ay R (0.37 uM) 78% at 3 tM

Ra=H for all compounds in Table 1



NaOH 0 The conpounds of this

i nvention inhibit the COX-2 enzyne which is believed to b Lpble
for the prodm%'ﬁtsﬁ hi gh | evel s of prostaglandins in infl amgﬁgﬁ%gﬁw

and col orectal cancer (Tables 1-3). It has been shown that selective

i nhi bition of the COX-2 enzyne relative to COX-1 inhibition leads to
an antiinflamatory effect w thout el toxicity (Chan et. al., J.
Phar macol Exp. Ther. 274, 1531-1537 (1995); Masferrer et. al., Proc.
Natl. Acad. Sci. USA , 91, 3228-3232 (1994); Seibert et al., Proc.

Natl. Acad. Sci. USA , 91, 12013-12017 (1994)). Therefore, the conpounds 10

of this inventg re usgfiul..for.t reat i,nf] anyit di seases
such as rt?g’geﬁgt oi d S‘}hhm‘? PE@W&@%T@@K‘QE’SW-@& Sel ectively
i nhi bit the COX-2 enzynehydro-4Fhcarbazolesct ed t o have a greater margin of
safety. 5 The conpounds of this invention were evaluated for

i nhi bition“of COX-2 and COX-1 as follows: human COX-1 and COX-2 cDNAs
were cloned from human 15 nonocytes, untreated and LPS treated,
respectively, by RT-PCR using oli gonucl,g:'oti dé, prinmers based on

publ i shed rhCOX-1 and rhCOX-2 sequenced (Jone$ al, J. Biol. Chem ,
268, 9049 (1993)). The cDNAs were t & ' | into either Sf9 or CHO
cells and subsequently converted in preparation as descri bed
by Q aser et al (Eur. J. R B Q7-111 (1995)). The

m crosomal human reconbi nant 20  enzjnes ™y jildted wth buffer (:100 nM
Tris, pH 7.8 at 37[err]C) containingrg.5 nt pHeRel (964 [err]| total
vol une). The enzyne preparations were preincubated with vehicle ( DMSO)
or conpounds in DMSO (1% DMSO in final assay) .for 30 mn at 37[err]C '

Excess hematin was added 1 mn prior to initjation of reaction i_l. 25 !err!M
final hemain) Exam R1 WB39s/ R4507R5  ZInhib of thCOX-2 (JCs0) =
PCT/ US97/ 11%}7829 :

H H E 26% at 3 UM
10 H H E E QouM) 26% at 90 M
11 H H iPr E 40% at 3 uM 85% at 90 uM
2 d H H ® 12% at 1 uM 5% at 30 uM
3 F H F E 25% at 1 pM
15 4 H F F B (0.7 uM) 50% at 23 uM
15 F H F  alyl 30% at 1 uM
16 F H F nPr 29% at 1 uM

17 F F H nPr 13% at 1 pyM
R2=H for all compounds in Table 2 '



-9- ., Wth 30 [err] M arachidonic acid (sodiumsalt). Final assay vol une
was 1.0 m (10 d@ﬂml Tris (pH7.8), 0.5 nmM phenol, 1.25 pM he | HE’Q{)
[err] M arachi dglnl C ag%"d at 370 .- The reaction was i%t@tsgﬂ or
35 s (maxi mum | evel of PGH2 accunul ation as determ ned fromtinme
course studies), and term nated by addition ?; 50-60 [err]l of Snd2 5

(1 nmg/m) in 0.1 NHO. PG is quantitativély converted to PGF2a by this

reaction (5Q% fici . reS he. f €,k S
d; ust ed 1o pH 39 5 © hbidi SMEOXAMCORM by Tl 23 Pl
ethyl acetate (75-90% ef f icarbazoles gad 1,3,4,9-tetxahydeapysanol3.¢diindales et hyl
acetate layers were dried under N2 (g) and redissolved in El A buffer
(2.0 nl), "and PGF2a was quantified by EIA 10 The results of the -
st andard pharmacol ogi cal test procedure described in the precedi ng

par agr aphs were as foll ows: Tabl R 1 N Inhibition of rhCOX-1 and
COX-2 by 4-oxo0-1,3,4,9-tetrahydro- 15 1 ) pyrano[ 3, 4- b] i ndol es
% nhi b of rhCOX-2

[err] 20 Exam R1 R3 RY R
(1C50) 9% nhibitionof rhCOX-1 1 H X H Et (2.1
[err]M 42% at 90[err kg N H H nPr
(3.2 [err] M 44% at 90 [err] N 3R H H
CH20CH3 8%at 3 [err]M 4 : H 5 Et COgHE (1.9
[err] M (>270 [err]M
5 .
Exam Rl R3 R4 R3 X Z InhibrhCOX-2 % Inhib rhCOX-1
18 H H E E O OH 50% at 3.3 pM 96% at 90 pyM
19 H H E E O NSO2CH3 50% at3.3puM*  96% at90 uM *
20 H H E E CH2 OH 18% at 1 ugM

10  R2=H for all compounds in Table 3
* Sodium salt

Based on the results shown in the tables above, the compounds of this

invention demonstrated high inhibition of the human COX-2 isozyme and are therefore

15  useful for the treatment of inflammation and inflammation-associated disorders, as an

anticancer agent, and other disease states where a role for the COX-2 enzyme in

producing high levels of prostaglandins has been proposed. In particular, the

compounds of this invention are useful in treating arthritic 'disordc'rs, such as
rheumatoid arthritis; Alzheimers disease; and colorectal cancer .

20 _
Certain of the examples in the claims of the invention also demonstrated high
selectivity for inhibition of the human COX-2 isozyme and would be expected to have a
greater margin of G.I. safety, thereby facilitating patient compliance.
25 The compounds of this invention may be administered orally or parenterally,

neat or in combination with conventional pharmaceutical carriers. Applicable solid
carriers can include one or more substances which may also act as flavoring agents,
lubricants, solubilizers, suspending agents, fillers, glidants, compression aids, binders
or tablet-disintergrating agents or an encapsulating material. In powders, the carrieris a



25 5 d H H Et (1.2 [err]M 6 Br H .
H 1.1 Jerr]M 7 CN H H

7% at 1 [err]‘W98'°45298 H F allyl Et (0. 37 "[“é‘?‘?ﬁ’l\’/j‘zm
78% at 3 [err]M R2=H for all compounds in Table 1 WO

98/ 04527 PCT/ US97/ 12782

- 10- Tabl e- 2 I nhibition of rhc3:1 and COX-2 by

4- oxo-1, 2, 3, 4-

Exam
rhCox-1

10

15

20

25

35

el diyided soligwhich is i, SAIBOMITh S IIgY G actys P dinto(In
tablets, the active ingredient is mixed with a carrier having the necessary compression
properties in suitable proportidns and compacted in the shape and size desired. The
powders and tablets, preferably, contain up to 99% of the active ingredient. Suitable
solid carriers include, for example, calcium phosphate, magnesium stearate, talc,
sugars, lactose, dextrin, starch, gelatin, cellulose, methyl cellulose, sodium
carboxymethyl cellulose, polyvinylpyrrolidine, low melting waxes and ion exchange
resins.

Liquid carriers may be used in preparing solutions, suspensions, emulsions,
syrups and elixirs. The active ingredient of this invention can be dissolved or
suspended in a pharmaceutically acceptable liquid carrier such as water, an organic
solvent, a mixture of both or pharmaceutically acceptable oils or fat. The liquid carrier
can contain other suitable pharmaceutical additives such as solubilizers, emulsifiers,
buffers, preservatives, sweeteners, .flavoring agents, suspending agents, thickening
agents, colors, viscosity regulators, stabilizers or osmo-regulators. Suitable examples
of liquid carriers for oral and parenteral administration include water (particularly
containing additives as above e.g. cellulose derivatives, preferably sodium
carboxymethyl cellulose solution), alcohols (including monohydric alcohols and
polyhydric alcohols e.g. glycols) and their derivatives and oils (e.g. fractionated
coconut oil and arachis oil). For parenteral administration the carrier can also be an oily
ester such as ethyl oleate and isopropyl myristate. Sterile liquid carriers are used in
sterile liquid form compositions for parenteral administration.

Liquid pharmaceutical compositions which are sterile solutions or suspensions
can be utilized by, for example, intramuscular, intraperitoncal or subcutaneous
injection. Sterile solutions can also be administered intravenously. Oral administration
may be cither liquid or solid composition form.

Preferably the pharmaceutical composition is in unit dosage form, e.g. as tablets
or capsules. In such form, the composition is sub-divided in unit dose containing
appropriate quantities of the active ingredient; the unit dosage forms can be packaged
compositions, for example packeted powders, vials, ampoules, prefilled syringes or
sachets containing liquids. The unit dosage form can be, for example, a capsule or
tablet itself, or it can be the appropriate number of any such compositions in package
form.



10 ,9  H H H Et 26% at 3 [err] M H

H Et (2.0 [err] M 26% at 90 [err] M

H H PO ses2T 40% at 3[err]M 85% at"“éfé"f"g’}"?m
12 d H H Et 12% at 1 [err] M 5% at 30
[err]M 13 F H F Et -13- 25% at 1 [err]M 15 14
H F F (0.7 [err] M 50% at 23 [err] M

|1:5 EPr H 2’5{;}: a_ﬁ-] W[ of peug&%ya#n%e WM$Mt is hﬁrmmsl%d and 'the

13%at 1 [err] Mdosage rgimer for mmsmﬁ'marﬂmupa@s@rdzr or colorectal caupep Syith) g7

_'?gg{ 3827/ 127|8ﬁh|06ng[coluon aé}d/or co rslgosmong %@t(hx% 1Bvennon41cpends on a v%ﬁety of factors,

4-im no- 1, 2, 3, -ineludingthe gveight, age, sex, medical condition ©f 1the, subjest, ahe severity of the

1,3,4,9-tet SahYcﬂ§é&Bé’,r #Heokcurd -dndl Ardghéifey( of rddministration, and the specific compound
employed, and thus may vary widely. The pharmaceutical compositions may contain
active ingredient in the range of 0.1 to 2000 mg, preferably in the range of 0.5 to 500
mg and most preferably between 1 and 100 mg. Projected daily dosages of active
compound are 0.01 to 100 mg/kg body weight. The daily dose of can be administered

10  in one 1o four doses per day.

The following examples illustrate the preparation of representative compounds

of this invention.
15
Example 1
O
L4
NH
COOH

20 _Ethvl-4-0x0-1.3.4.9-tetrahvdro- 4-blindol-1-y1)-

To a stirred solution at room temperature under nitrogen of 1-ethyl-1,3,4,9-
tetrahydro-pyrano[3,4-blindol-1-yl)-acetic acid methyl ester (Demerson et al J . Med.
Chem. 18, 189-191 (1975), 0.271 g, 1 mmol) in 20 ml of dichloromethane-methano}
mixture (9:1) was added 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (0.5 g, 2.2

25 mmol). After 30 min of stirring when TLC showed ~90% conversion, the mixture was
diluted with water (25 ml), ethyl acetate (50 ml) and sodium sulfite (10 ml of a 10%
solution). The resulting mixture was stirred for ~10 min (until substantial discoloration
occurred) and diluted with 1 N NaOH solution (20 ml). Extraction with ethyl acetate
(50 m! x 3) followed by evaporation of the solvent gave a light brown powder.

30  Purification by flash chromatography (45:55 ethyl acetate:hexane) afforded 0.2 g
(70 %) of the methyl ester which gave after hydrolysis (48 h, MeOH/2.5 N NaOH),

0.181 g (95 %) of the desired product as a solid, m.p. 235-238°C.



Exam RL B R4 R X | nhi b rhCOX-2

Z .
| nhi b r hCOX- H H E Et O oH 0
at 3.3 [err]MJ""o”’%s@/gat 90 [err]M 19 H H Et Et rgmsf‘r?nz/%z
NSO err]CH err] 50%at 3.3 [err] W 96% at 90 [err] M 20 H H
Et Et CHerr] OH 18% at 1 [ﬁ{r]M 10 R2=H for all
conpounds in Table 3 * Sodi um sal t - Based on the

results shown i,n 1 he .t.abl t he conpounds of this i nvention

denonstrat ed h@&ﬁ&ﬂﬁﬁi tﬁ%ﬁﬂs&ﬁﬁe human COX-2 isozyme and are therefore

15  useful foCalkhiatelly eat(Im'iSt93)fH,imﬁBam5tli3on and i nfl ammati on-associ at ed

di sorders, as . er, t, ot her di sease states where a
enzy (&Qﬁ }La%%d&%’iaﬁgs

role for the *hi gh | evel s of prostagl andins
has been propolgdNMR| {1 mcgme) 822,24 (s, P!I)PQ!MS(sOfl M) 72 -8 ¢ Y, AHY ©
useful in treating arthritic disorders, such rheunatoid arthritis:
Al zhei nmer s &di 56.28-64 321@8,(‘2)110;28&:31(&1(2}0, P.B 22 (m, 2 H), 0.83 @38Hi n of t he
exanples in th nstrated high

selectivity f @"b?‘?‘l g)nggfo'twhyﬁg&r @ ﬁ@gzyrre and woul d be expected
to have a .ES%)FABW#'('MQ)'QVi safety, thereby facilitating patient
conpl i ance. he conpounds of this invention may be

adm nistered orally or parenterally, neat or in conbination with
conventional pharmaceutical carriers. Applicable solid carriers can

i nclude or® or nore substances whi ch mEximpleagt as flavoring agents,
lubricants, solubilizers, suspending agents, fillers, glidants, conpression

ai ds, binders or tabl et-disi ntergrating aggnts or an encapsul ati ng
materical . I'n powders, the carrier is a
l o
NH
COOH

15 The title compound was preparcd from l-propyl-l 34 9-tetrahydro-
pyrano[3,4-bjindol-1-yI)-acetic acid methyl ester (Demerson et al J.Med. Chem. 18,
189-191 (1975), 0.286 g, 1 mmol) using the method of Example 1. Purification by
flash chromatography (45:55 ethyl acetate:hexane) afforded 0.226 g (75 %) of the
methyl ester which gave after hydrolysis (48 h, MeOH- 2.5 N NaOH) 0.205 g (95 %)

20 of the desired product as a solid, m.p. 206-2080C
Anpalysis for: CigH17NO4
Calculated: C, 66.89; H, 5.96; N, 4.87.

Found: C, 66.74; H, 5.95; N, 4.73.
1H NMR (400 MHz, DMSO): 8 1222 (s, 1 H), 12.02 (s, 1 H), 7.1-8.0 (m, 4 H),

25 42-44(dd,2H),28-3.1(dd,2H),1.9-22 (m, 2H), 1.1 -14 (m, 2 H), 0.85
(t,3 H).

IR (KBr, cm-1): 3400, 2950, 1710, 1620, 1460.

MS [(-)FAB m/z}: (M-H) 287.
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finely d|V|deg“%cﬁ&®3 which is in adm xture with the finely d|V|d£ gﬁ??%%?n
ingredient. In tablets, the active ingredient is mxed with a carrier
havi ng the necessary conpression properﬁﬁes I n suitable proportions
and conpacted in the shape and size desired powders and tabl ets,
preferably, contain up to 99% of the acti dient Suitable 5 solid
carriers include, for exanple, calciump . magnesi um stearate, talc,
sugars, l|lactose, dextrin, starch, gelatin, cellupose, nethyl cellul ose,
sodi um car boxynet hyl cel | ul ose, rrolidine, |low nelting

ponV|nyIp
waxes and i on exchange resins. ,
used in preparing solutions, suspensi
elixirs. The active ingredient of thi
suspended in a pharnaceutically acceptable
organic solvent, a mxture of both or phé fcally acceptable
oils or fat. The liquid carrier can contd sui tabl e
phar maceuti cal additives such as solublllzers enuIS|f|ers 15 buffers,
preservative$, sweeteners, ; 3 ; . thlckenlng

agents, colors, viscosity regulat k_ bFT— et regulators
Sui t abl e exanples of |iqui arenteral
adm ni stration include mater (partlcularly contalnlng addltlves as
above e.g. cel | é-ose (dMethgxymethyl-b349-tesmahydre 4 Iokly)gce

cel | ul ose sol ution) , - w@gtm%omma M rlscmb!mﬂ ?ﬂ33Qilethoxy-
Frant] onat ol 3 butesgilk (0G5 nelin bely ” ﬁam P il dfegy atmosphre) in a
gfl 215?;3; F] St : ggpﬁbenbﬂisld &uipped witls 8 niagnedc s:ixiey at roorm taapmmlmideagumégtnl was
teri e Tiqua PRI e G il Sela ) S i 1 22 5mlch. (AR bppiedion of
Li qui d phar macethe mpu%&p%ﬁ,tmmmmu by B©), ghe mhixiurg ovast dxhusdcmth 50 ml of
suspensi ons dichftBmbhaté hid ci&?lcl%ﬂ wx*ﬂ?SO?ﬁi 7Bu‘?fei'anﬁx°eQH*&§ Were se

i ntraperitoneal or subcutane l ons, € so

Sterjle s
be admi ni st & ed 8ndhthe, 3guRoUS lyer (was varghe ﬁ»ﬁ\cb methane ngbwb@te bipet organic
liquid or soli dﬁ‘i@ﬁm&vérb%sﬁ&fmth bnﬁ@and dned over sodrine salbdty. Pagification by flash

Capsul es. | n suETrePuRAeR, Cepppobitobes 31 8Bomh Ty B of lontist gryseas wll
cont ai ni ng we@plhnmcdatoehxdlallymstmé@ ok of 3el aixurecMeOFE: ddNeNaOHL hAfienithe
dosage forns CappfoPHak Whiblete (24 h., monitored by TLC), methanol was removed in vacuo,
20  the mixture was diluted with water (30 mL), and the neutral components were extracted

with ethyl acetate (25 ml x 2). The water layer was acidified with 1 N HCIl and the

product extracted with ethyl acetate (50 mL x 3). The crude material obtained after

evaporation of the solvent was redissolved in dichloromethane and precipitated with

hexane. Final filtration afforded, after drying, 1.04 g (95%) of the desired product as a
25 solid, m.p. 135-140°C.

Analysis for: CysH7NO4

Calculated:  C, 65.45; H, 6.18; N, 5.09.

Found: C, 64.84; H, 6.25; N, 4.97.

1H NMR (400 MHz, DMSO): § 11.97 (s, 1 H, broad), 10.62 (s, 1 H), 6.9-7.2 (m,
30 4 H),3.98 (m, 2 H), 3.6 - 3.8 (dd, 2 H), 3.3 (s, 3 H), 2.8 (dd, 2 H)

IR (KBr, cm-1): 3320, 2900, 1700, 1450.

MS Elm/z): [MH] 275, 244, 230.

Liquid carriers may be
syrups and

>%h be dissol ved or

jarrier such as water, an




conposi tions, for exanple packeted powders, vials, anpoules, prefilled

syringes or hets containing liquids. The unit dosage far ,
WO i i

for exanpl e, e or 35 tablet itself, or it can be the®ap
nunber of any such conpositions in package form WO 98/ 04527
PCT/ US97/ 12782 _ -13-

The anopunt of therapeutically active corrpo’uml't hat is adm nistered and the
dosage reginmen for treating a specific arthritic disorder or col orectal
cancer with the conmpound and/ or conpositions of this invention depends
on a variety oB. f(idvioth ethyl-fx 49-tetrah wdai 4-blindol-1-phdcetid acid.
condi tion of the sufi&Cimeli ' ' | h d
frequency of adm ni'?to?aggt [ on?sglﬁ “?L?ﬁsﬁgg | C cg]rrr‘pdgﬁir@%gér%f g@ﬁ%@e@%%
thus may vary Wde9-yetrahdrgpympeldstibliadol-leybhasesia acich ethy) cetem(Cadhg, 1 mmol)
a]gt bvg ! ng r5588| 8 ml be&&edhéﬂnﬁFS el of pl % ibnﬂ%‘)?aﬁﬁddcﬂr&gﬁﬁi‘,g |owed n.stp ma_sbﬁitﬁag

o] : o] an refera e a .ny. Proj

dai |y dosages Bﬁ2'35{{8‘%‘8'0'%%83&’86{:%&%?@%9%\&333%(5@g@?‘R’Slr@m&@ﬁﬁl
The daily doseAfitr 8 hrofisérringwhensthe TC skbwed~20% cbavérsion, e Inixtpe was dituted
The fol | ow ng sgp‘w;ﬁi&gals'r# f]Eﬁﬁ%&:&@gs@E%?%&M&h%hﬂ:@ﬂb‘%ﬁ%}taafd% Solution).

conpounds I“on.
Exanpl e 1 [ er r The resulting mixture was stirred for ~10 min (until substantial discoloration occurred),
10  and diluted with 1 N NaOH solution (20 ml). Extraction with ethyl acetate (50 ml x 3),
followed by evaporation of the solvent gave a light brown powder. Purification by
flash chromatography (45:55 ethyl acetate:hexane) afforded 0.195 g (65 %) of methyl

ester which gave after hydrolysis (24 h, MeOH- 1 N NaOH), 0.170 g (90%) of the

title compound as a solid, m.p. 135-140°C.
15  Analysisfor: Cj5H15NOs
Calculated: C, 63.36; H, 5.65; N, 4.62.
Found: C, 61.60; H, 5.16; N, 4.70.
1H NMR (400 MHz, DMSO): § 12.0 (s, 1 H), 7.18-7.9 (m, 4 H), 4.0-4.4 (dd, 2
H), 3.7 - 3.9 (dd, 2 H), 3.26 (s, 3 H), 2.8-3.2 (dd, 2 H) )
20 IR (KBr, cm-1): 3360, 2900, 1720, 1640, 1460.
MS (EI): 289, 244.

25
1.8-Diethyl -4-0x 4 9-tetrahydro-pyrano [3,4-b] indole- 1- acetic aci
A. 1,8-Diethyl-1.3.4.9- h 4-bl in -1- i
30 1,8-Diethyl-1,3,4,9-tetrahydro-pyrano [3,4-b)-1-indole acetic acid (5.0g, 17.4

mmol) (Demerson et al J. Med. Chem. 19, 391-395 (1976)) was dissolved in MeOH



20

(1- Et hyl - 4- 0XC\7VE79§104529/' t et rahydr o- pyr éno[ 3,4-Db]indol -1-yl)-acetigpoérizrs:
To a stirred solution at roomtenperature under nitrogen of,

l-ethyl -1, 3,4, 9- t et rahydro- pyrano[ 3, 4-b] i ndol - 1-yl)-acetic acid
met hyl ester (Denerson et al J.Med. : Ch(_ali),_l& 189-191 (1975), 0.271 g,
1 mol) in 20 m of dichl oronethane-net hanol m xture (9:1) was added

2, 3-dichloro-5, g-4di - ' s 2 ) .ler
mn of stirri ngg\ll\'ge %@ﬁgﬁ?f@%g%&%% ﬁl,lget'hgﬁr%rx ki -gh\séé}nng, e
di | uted with wamixtur® vastonceatritpd, and diegirecipifdie filtpredn dvasieedi with sedtér], hed Qdied i
of a 10% S ' . . | ' e S l,r [err]10 mn
(untiT substant %%&%Sﬂdgﬁg{‘ ?gg%%mo%‘c%?{gﬂ‘}'&grﬁj%h gﬁg}iﬂv}ﬁq h 1 N NaCH
solution (20 m). Extraction with ethyl acetate (50 M x 3) followed

by evaporatign gf the $9livBo-4G248 B40LEREh IO HPrane}s nddle-1-adefit biif RhdiR
by flash chromat ograp é 45° y : orded O g
(70 %9 of the nethyl r which gave after hydrolysis (48 h, MeOH 2.5 N

NaCH) , 0.181 g (e éderprodubed fiesiéy ALOBEOLB6MNRSE) Was@isidivedhS ml of a 90%

ég—?—, 6%8[7/655]7& THF/water solution, and to this WV£ 2340%45,237-dichlor0~5,6-dicyano-l,4-bcnzo~

- 14- quinone (0.75 g, B ahmbk, previouslyxdiisolN@d in 5 ml THF). This mixture was
Cal cul at ed: {4 C, L H: 15 53 : '

G 6a g1 O glrted Ruerfigiit: The sbivelt wils cvaporated and 50 mlof ey apdel Y added.
[err] 12.24 (s, Theigrganio phase was exygcted;seguentiplly with 265N)NaOH, distilled water and

5 4.2 - 4,32 i i . )
3 g 3 b, bl el b B ol ity § i
MS [ (-) FAB n z] 0.56\8 of ¢rude pilp The oil was flash chromatographed using CH2C12-EtOAc 98-2 as

Exanple 2 [ e kiyant 1o yield 0.15 g of the desired product as a solid, m.p. 187-189°C.

15 Analysis for: CjigH21 N O4
Calculated: C, 68.55; H, 6.71; N 4.44.
Found: C, 68.54; B, 6.55; N, 4.44.
C.

20

25.3mmol) and 60 ml MeOHH20 1:1 was refluxed for 3 h. The methanol was
evaporated, and the aqueous residue acidified to pH 1 using 6N HCl. The aqueous
phase was exiracted with EtOAc. The organic phase was washed with water, dried
(MgSO04), and evaporated to produce a crude glass which was recrystallized from
25 EtOAc-hexane to afford 1.1 g of the title compound as a solid, m. p. 198-201°C.

Analysisfor: C17H19N O4 |

Calculated: C, 61.76; H, 6.36; N 4.65.

Found: C, 67.38; H, 6.33; N, 4.51.

30



(1 -Propyl-4-oxo- 1, 3, 4, 9-tetrahydro-pyrano[ 3, 4-b]indol-1-yl)-acetic

aci d.

1- propyl -1, 3,

15 The title conpound was prepar ‘
YOS oy o- errtdsiilirs:

pyrano[ 3, 4-b]i ndol -1-yl)-acetic acid nethyl ester (Denerson et al J.Med.

Chem

18,

189- 191 (191785)’ 0.286 g, 1 mol) using the

nmet hod of Exanple 1. Purification by flash
chromat ography (45:55 ethyl acetate: hexigeg ﬁffé)rded 0.226 g (75 %9 of the

met hyl

ester which gave after hydrolysi

MeOH 2.5 N NaOH) 0.205 g

(95 % 20 of the desired product as a solid, mp.
206-208[ err] C. A?ﬂl ysi s fé)r: C1l6H1L7NO4

Cal culated: C, 66.89; H, 5.96; N, 4.8¥% Found:

C, 66.74; H 5.95; N, 4.73. 1H NVMR(400 WMHz, DMSO):
[err] 12.22 (s, 1 H), 12.02 (s, 1 H), mi{4 H), 25
4.2 -4.4 (dd, 2 H, 2.8 - 3.1 (dd, 2 2Q (m 2 H, 1.1 - 1.4 (m
2 H, 0.85 (t,3 | R (KBr,
cnerr]): 3400, 2950, 1710, 1620, 1460. M5 [ (-) FAB
mz]: (MH[err] 287. VO 98/ 04527 COOH

PCT/ US97/ 12782

[err]

5

10

15

20

-15- Exanple 3
. - . 1-1- '

To a solution of 5-chloro-1 ethyl-1,3,4,9-tetrahydropyranof3,4-bjindole-1-
acetic acid (Demerson et al J.Med. Chem. 19, 391-395 (1976), 0.990g, 3.37 mmole)
in methanol (30 ml) was added concentrated HC1 ( 0.325 g), and the mixture was-
stirred at room temperature overnight. The methanol was removed and water added to
the residue. 1N NaOH was added and the mixture extracted with ethyl acetate. The
combined extracts were dried (MgS04), and concentrated to a gummy solid which was
triturated (ethyl acetate-hexane) to afford 0.425 g solid. The solid was dissolved in 9:1
tetrahydrofuran-water (5 ml) and treated with a solution of TEMPO* BF4- (0.663 g,
2.72 mmole) in 9:1 tetrahydrofuran-water (5ml). After stirring for one hour, the
mixture was concentrated, and water added to the residue. The mixture was extracted
with ether, dried (MgSO4) and concentrated to an oil. Flash chromatography (eluting
with 95:5 methylene chloride-ethyl acetate) afforded 0.240 g of product which was
hydrolyzed by treating with 1N LiOH (3 ml) and THF (6 ml) overnight. After the
solvent was removed, water was added to the residue and this extracted with methylene
chloride. The aqueous layer was acidified (pH 2) and the resulting solid removed,
extracted into ethyl acetate, dried (MgSO4), and concentrated. The solid was
recrystallized (ethyl acetate-hexane) affording a pink powder (0.096 g), m.p. 240-
243°C.
Anpalysis for: C15H14CINOg
Calculated:  C, 58.55; H, 4.59; N, 4.55.
Found: C, 58.21; H, 4.44; N, 441.



5 (1- Met hoxnet hyl - 4- oxo-1, 3, 4, 9-tetrahydro-

pyrano[3 4- b] | )-acetic acid A

(1- Met hoxymet hyﬁgﬁmézz 9-tetrahydro-pyrano[ 3, 4-b]i ndol -1-yl)-ace ?’E’Ug%’u" 782
To a stirred solution of tryptophol (0.8 g, 5 mml) and net hyl

3, 4-di net hoxy- 10 2-butenoate (0.96 g, i n di chl oronet hane (15 nl,
under inert atnosphere) in a 50 m flas eqU| pped with a nmagnetic
stirrer at roomtenperature under nitrogen was added dropw se boron
trifluoride etherate (0.15 m, 1.22 m‘mls. After conpletion of t he
reaction ([err]2 h, nonitoring by TLC) re was diluted with 50 ml
of di chl ororret hane and quenched with 50 m of pH 7 buffer. The layers
were separated 15 and the aqueous | ayer washed wi t h di chl or onet hane.

The conbi ned organic fractions wer Ned with brine and dried over
sodium sul fate. Purification by flas romat ogr aphy (hexaneEt OAc=
3:1) afforded 1.15 g (80% of colorl g d Ot hat wer e subj ect ed
is i ' e aOH. After the
reacti on was conplete (24 h., nonitored bydTL® , ¢®OmNol was renoved in
vacuo, 20 the mxture was diluted with water (30 nL), and the neutral
conmponents \ere extracted vmth et hyI acetate (25 L X 2). The vvater
| ayer was acidifi éstB Yy K Bate d:tilindol-bd ~
acetate (50 nL x 3). The cr ude rrat eri aI obt ai ned after evapor atlon of
the sol vent wasaredis : ; gnd precipitated with
hexane. Final filtratJon a 1 1,04 g (95% of the
desired product as aUnder %‘D{dﬂo‘lsm ﬁondJ!QQPSMO[ e?ql‘}'@n of * 3Awgmpphenyl

60315§}17NS4 10, ﬁ‘ﬁirsmaﬁw 225:gigﬁo|$/R5mnbt zﬁadlﬁ,B dfh %'oﬁﬂmé (7.55 Enurldo f ﬁi

broad), 10.62 (%&Sﬁﬁﬁ?d’%%‘ﬁ"s(ﬁw‘eﬁ W‘*‘%&?#" ‘L) '"1‘9

(dd, 2 H), 3.3 was pmii;medzbaweddm)md HzO TThe ©Okganic pm{sewa]s)wasae&&mlﬂmo,

1700, 1450. and %ne( ﬁg (Zh)ymé Mlgzrgél). a'l SSolvzefiA'w%g(%vapotated to Vg59 g /gO(A)'tS aIe
e

PCT/ US97/ 12782
product as a brown oil. The product was of suitable purity for use in the next step.

15 I1H_NMR (DMSO-dg, 300 MHz): d 1.6 (m, 2H, CH,CH,CH,), 2.2 (m, 2H,
CHCHy), 3.15 (m, 2H, CH20H), 6.45+6.8 (m, 2H,vinyl H+ ArH), 7.05 (m, 2H,
ArH), 7.2 (m, 1H, ArH), 9.2549.85 (s, 1H, NH). '

20 Under an atmospherc of nitrogen, a mixture of the crude hydrazone (25.4g,
98.8 mmol, prepared as described in Step A) and zinc chloride (27.2g, 200 mmol) in
200 ml of ethylene glycol was heated at 160 °C for 3 h. Upon cooling the reaction
mixture was partitioned between Et2O and dilute HCl. The organic phase was washed
with H20 and brine. After drying (Na2S04), the solvent was evaporated to afford

25 crude product. Highly polar impurities were removed by dissolving the crude product
in CH2Clp and passing the solution through a pad of silica gel. Removal of the solvent
afforded 22.7 g of a 1:1 mixture of 4 and 5 bromo compounds as a brown oil.
1H NMR (DMSO-ds, 300 MHz): @ 2.8 (t, 1H, ArCH,C), 3.05 (1, 1H, ArCH,C),.
3.65 (m, 2H, OCH;C), 6.9-7.5 (m, 4H, ArH), 10.9 (s, 0.5H, NH), 11.15 (s, 0.5H,

30 NH).



B.
(1-Met hoxyrreth %0 1, 3,4,9-tetrahydro-pyrano[ 3, 4- b] i ndol - d%a acetic

aci d. 7a stirred solution at roomtenperature un S (G&@n
of (1-nethoxynethyl -

1,3,4,9-tetrahydro-pyrano[ 3, 4-b]indol -1-yl)-acetic acid methyl ester (0.29
g, 1 mml) 5 in 5 mM of benzene and 5 m2Qt pH 4 buffer was added
dropwi se over L 5 h ax,sol utll 0 .

2, 3-di chl or o- 556- di rRAYRS-12 : oY
m). After 8 hester sti rri ng when the TLC shovved [err]90%conver5|on

th t di | d
SOSI mesﬂ{]‘el }[Mgsé I E%nﬁg)f‘ anhyw M on ‘%&u%ﬂ "Pﬁ% r es’ﬁ e&fa&% uorlgeﬁ(% gn
stirred for [eP4Jlmanoli preparad as dessoibedhin &emB}.cmd)mhyéra W&Wed; pertenoatend
diluted w tg 1@3 5\'39!*15%1) GR 2000ndl! of ¥ OHBY @1 Wa¥Vi theicdt BopwaseE WAllE bordh

m x 3), evaporation of “the so vent ave a _ight brown
powder. Purifi E‘tﬂqoﬂﬁe @}hmte (13.888:0 9444 mymel dgyia svyinges: Be selption was stirred at

acet at e: hexaneimBiehOfefififérdturt Yor @ h.Sand/dthedf wme!whmh saan&HeNaI‘!t'JG;haﬁﬁ‘bﬁne
after hydrolysis (24 .h 2%—4-%01 N Na 0.170 0% of the titl
conpound as a YBPRArying (Na 1the PEgan]cphase was Q}rgugibﬂpad;gf\am

Cal cul ated:  Cilt6roake wds, washed® with addifiénal CH2Cls Odiﬂdthe mbired &%m@i@ layér was

5. 16; N 4 70. NVR_ (4 DNBO) - [err,
7.18-7. 4°Y4P°ﬂ$‘€ o P@%é?j%gzﬁ ‘) 8 ‘P mixtuge ( dfeg?lﬂamﬂg) > @he stitles
H, 2.8- 3 2 ( déompourld Was isolakkd( iRrflash rﬁlﬁmitbgrajiBﬁQsﬂxé’zBQa télﬁeﬁb-}':'.m& 9: 1 0.

M5 (El): 289, 244, anple 4 [err]
o5 provide 1.4 g of the title compound, m.p 118-119°C. An addmonal 3.6 g of product

1, 8- Di et hyl - 4- wwo&aﬁe& 1é 1l e e dmiked|proditsSrdmaB B! dhddfetrdieum
A 1,8-Dieth te rar;édro ga‘/rano [ 3,4-Db] indole-1-acetic acid
met hyl ester 3 erands “gf"l -t et rahydr o- pyr ano

[3, 4- b] - 1-1S1dopaBEs e mwlé&mga 17. 4

Calculated;  C, 54.56; H, 5.15; N, 3.98.
Found: C, 54.34; H, 5.07; N, 3.98.
IHNMR (DMSO-dg, 400 MHz): 3 0.615 (1, 3H, CCH3), 1.95 (g, 2H, CCH,CH3),
2.76 (d, 1H, CCH,CO), 2.96 (m, 3H, CCH,), 3.32 (s, 3H, OCHj;), 3.9 (m, 2H,

20 CCH,0), 6.93 (1, 1H, ArH), 7.11 (d, 1H, ArH), 7.32 (d, 1H, ArH), 11.148 (s, 1H,
NH)._ |
MS (m/z, EI): 351/353 (M)*, 322/324 (M-C;Hs)*, 278/280 (b.p., M-CH,COOH)*.

D.  5-Bromo-l-ethyl-4-oxo-1.3.49-terrahydropyranof3.4-blindole-1-acetic aci
25 methy] ester
A solution of the ester (0.352 g, 1.0 mmol, prepared as described in Step C), in
10 ml of CH3CN-H,0 ( 9:1, v/v) was added dropwise to a stirred solution of TEMPO-
BF; in 10 mL of CH3CN-H,0 (9:1, v/v). Stirring was continued for 3 hours, and the
‘reaction mixture was concentrated in vacuo. The residue was partitioned between EtyO
30 and H2O. The organic phase was washed with brine and dried (Na2SOg). Removal of
solvent afforded a yellow oil which was purified by flash chromatography (silica gel,
hexane- EtOAc 2:1) to give 0.11 g of product as an off white solid.
'H NMR (DMSO-dg, 400 MHz): 9 0.817 (1, 3H, CCH,CHj3), 1.98 (m, 1H,
CCH,CH,), 2.16 (m, 1H, CCH,CH3), 2.93 (d, 1H, CCH,CO), 3.19 (d, 2H,



mol ) (Denerson et al J. Med. Chem 19, 391-395 (1976)) was dissolved in
Me OH o D8rnl632 7 PCT/USY7/12782
PCT/ US97/ 12782 4 - - 17-

and H2SO4 (2.12 g, 21.6 mol) was added dropw se. After overnight stirring,
t he m xture was concentrated, and the_piecipitate filtered, washed
with water, and dried in vacuo to yield the title conmpound as a

lid, 4. 68 , o
sol i g 0;@9?12@@ 31§2i§r BHCOCHS,); 42@&%21‘1 CCH,0), 7.15 ¢, 1H, ArH), 741 (4,

1, 8- D|ethyl f ahy dro rano[ 3,4 i ndol’ e-'1- acetic aci d
met hyl 1H, Aréﬁt'é-ﬁ‘) (d, 1H, AI'H), 36&% produced in step A (O: 59,

éLhIGSmV\rIgIS) a\gg:ddﬁowl ot b- SW% ﬁgcyagﬁyl Gg!ns-zggF(Iwaé2 5)28: none (0&9&

3.3 mmol ., prevCe©&Q0CHsy0l ved in 5 ni THF) This m xture was 10 stlrred
overni ght. The sol vent -was evaporated and 50 nl of ethyl acetate was added.
The organic %hase was extract ed sequent I al l y W t h 2. 5N NaO—| distill ed

wat er and Ebrln Bfomoe -0 atetrabydro-pyranol 3idibdindolfrsikacey
evaporated to produc de oil. The oil was flash

chr omat ogr aphed usin eluant to yield 0.15 g of
t he desired product a%s:ﬂunmioﬂhecsqar(mmg,]mm gl preparedas idgsairibed on St€pP) in
H21 N O u Nrréa

68.54: H 6.55: ﬂﬁ%ﬁﬂm and rﬁ%oflS?N NaOH hs s %ambzemwﬁ%%ucovcmlgﬁ
1, 8- Di et hyl 101- o¥be solvent was evapem andothe sesidyespartivigned hetween BpOrand HaOq The

A sol ution of t%‘?“ra%ﬁ/g 'aﬂd?a&ﬂme%&ﬁhaﬁq H@19m|rbxnﬁ<e?%e&§a&ai
25.3mol ) and 6 C]—I/HZO 1

refl anol was
evapor at ed, and%ﬂ?eE@%e'g%OF@g!"d é‘i’@la‘?@gwt' gb‘hé‘? 8‘36 mt JTergyed to

aqueous ﬁét%x&n Vs Bc@%mhzzaw B0 fo Hferdahyiitle \W0fiposhd
wth water, dr| % , .and evaporated to produce a crude gl ass
whi ch was recryéQQ‘FlgrQé f‘?’b‘ﬁ?i‘ﬂld Et OAc- hexane to afford 1.1 g of the

title conpoysd @mdcgﬁ.mrm&am[md&omazmal ysis for: Cl7 H19
N O4 Cal cu ai e&l . C’C,6571'.E£’H,H4.6§;'%3.%.4' 65. :

Found: C, 51.88; H, 4.65; N, 3.47.

IH NMR (DMSO-dg, 400 MHz): o 0.821 (t, 3H, CCH;CHs), 2.00 (m, 1H,

CCH,CHj), 2.15 (m, 1H, CCH,CH,), 2.82 (d, 1H, CCH2CO), 3.08 (d, 2H,
20 CCH,CO), 4.235 (g, 2H, CCH,0), 7.14 (1, 1H, ArH), 7.40 (d, 1H, ArH), 7.48 (d,

1H, ArH), 12.25 (s,1H, COOH), 12.357 (s, 1H, NH).

MS (my/z, EI):351/353 (M), 322/324, 306/308.

Example 7

30. A. -Cyano-1-ethyl-1,3.4.9-t no[3.4-blindole-1-acetic aci hyl
ester _

Under an atmosphere of nitrogen, a solution of the compound of Example 6

(0.409 g, 1.26mmol) and copper (I) cyanide (0.202 g, 2.27 mmol) in 10 ml of N-



Found:. C, 67.38; H 6.33; N 4.51. 30 WD 98/ 04527

EXC';GIL)J|827/51[2Z”8 O 98/04527 5 18 PCT/US97/12782
(5-Chl oro-1-ethyl -4-o0xo0-1, 3,4, 9-tetrahydro-pyrno[ 3, 4-b]indol -1-yl)-acetic
acid To a solution of 5-chloro-1

ethyl -1, 3, 4,9-tetrahydropyranol[ 3, 4-b] i ndol e=32- acetic acid (Denerson

o573 18 g S Rt s B AR
dded 10 10 i he ren doe TN L fas added AN tig o lure et act et pid s
et hyl acetate. Faove M@Sﬁ@%_w&%ﬁ?sa@?% %ﬁg&graﬁgaﬁl( R&é{lﬁ)p?la%gas Washitd a

concentr ﬁt ed totimegw];riﬂyﬂgﬁl ant hﬁhc.h Afier drying (NaaS€xdt the sobrenwy was gvaportated to
et r ahydrof o anPiid 070 Bt e SolEChith vl sy Uhihasply (i el
BF[err] (0.663 bexane-EtOAcZRyingies 0.145 g of theditlesoppoundir an- wat er (5ni).
fdded to e e HoNREE RS0 Soo el D £AF (130 COUSTI OB} ff 2 MR,
5(9 g/g gmnzet ﬁnfle(r:] gnﬂﬂﬁt (a8 QCH5CORI2.86 l—'dnaQ]Ei, €CH)0289r(dphl, CEHHC0)g 3.53 (s, BH,h
; i dey hee i,C

was hydr ol 3)b§'e9t &@%@&a‘@hﬂ@é{aﬁ(gﬁ])Zf‘g%gd%p%@%%“”? o n,
overni ght. W teArH)e11.482 (sdH,eNH)was renoved, water was added to the

residue and thi g, exty aGhedolidn), Beo A -Cifts)+, 225 ( M-CH,COMey*, 195

methyl ester -

15 A solution of the ester (0.155 g, 0.52 mmol, prepared as described in Step A)
in 5 ml of CH3CN-H,O ( 9:1, v/v) was added dropwise to a stirred solution of
TEMPO-BF; in 5 ml of CH3CN-H;0 (9:1, v/v). Stirring was continued for 48 h and
the reaction mixture concentrated in vacuo. The residue was partitioned between EO
and HyO. The organic phase was washed with brine and dried (Na2SO4). Removal of

20  solvent provided a yellow oil which was purified by flash chromatography (silica gel,
hexane-EtOAc 2:1) to afford 0.110 g of pfoduct as an off white solid.
1H NMR (DMSO-dg, 400 MHz): ¢ 0.837 (t, 3H, CCHj), 1.97+2.17 (m, 2H,
CCH,CHs3), 2.97 (d, 1H, CCH2CO), 3.21 (d, 1H, CCH;CO), 3.52 (s, 3H, OCHj3),
4.29 (m, 2H, COCH20), 7.40 (t, 1H, ArH), 7.68 (d, 1H, ArH), 7.83 (d, 1H, ArH),

25 12.63 (s, 1H, NH). '

MS ( EI, m/z): 312 (M)*, 283 (M-C;Hs)*, 239 { M-CH,COOCH;5)*.

C. 5-Cyano-1-ethyl-4-oxo-1,3.4.9-tetrahydropyranof3.4-blindole-1-acetic acid

A solution of the ester (0.11 g, 0.35 mmol, prepared as described in Step B), in
30 3 ml of ethanol and 0.5 ml of 1 N NaOH was stirred at ambient temperature overnight.
The solvent was evaporated and the residue pa;titioned between Et70 and H2O. The
aqueous phase was separated and acidified with 1 N HCl. The mixture was extracted
with Et20. The organic phase was dried with Na2SO4 and the solvent removed to
provide the crude product as an oil. Trituration with Et2O afforded the title compound

35 (0.061 g, 58%) as a white solid.



20 _.chloride. The aqueous |ayer was acidified (pH 2) and the resulting
solid rennved,‘lfﬂegwgﬁi?tract ed into ethyl acetate, dried (MySO4),pciASsor/12782

concentr at ed. d was recrystallized (ethyl acetate-hexane
affording a pink powder (0.096 g), mp. 240- 243[ err] C. Anal ysi s
for: C15 H14 d N &4 25 Cal cul at ed: C, 5$55 H 4.59; N 4.55.

Found: C, 58.21; H 4.44; N, 4.41. WD 98/ 04527

PCT/ US97/ 12782 - 19 |
Exanpl o 6 [err] "HNMR (QMSO-ds, 400 MHz): 30.841 (1, 3H, CCHj), 2.0 (m, 1H, CCH;CH),

(5- Brono- 1- et hyR: ¥ @u,01H, GCH,CH$} 2.8%Yd; PHpECHRGDY, 310](dntH| CCHIO0R 429 @n,

acid A 4- (3 raZzANg )1 bita d

anhydr ous condi %réagﬁéﬁiﬁfﬁg R‘YW?@&OM#%W’(]&#&\%%( ﬁolﬂy&fgghﬁ;?? &8
(f22.dS gerllzoo MM ), ng 12.68 (ﬁ,_lly-ljtmorla.n (7.55 m, 10g m‘ITﬁl) in y 2_00tn1
0 ry S r e : e reaction mxture
was partiti ed&fﬁﬁ%ﬁ%‘%ﬁﬁ@%%‘?ﬁphase was washed with
H20 and brine. After drying (Na2SO4), the solvent was evaporated to
give 25.6 g of the product as a brown oil. Jhe product was of suitable
purity for use in the next step. 15 1H Md& 300 MHz): [err] 1.6
(m 2H CH2CH2CH2), 2.2 (m 2H, - CHCH2), 3.15 (m 2H, CH20H), 6.45+6.8
(m 2H,vinyl H+ ArH), 7.05 (m 2H, :

10

15 A solution of 8-allyl-1-ethyl-7-fluoro-1,3,9-trihydropyranof3,4-bjindole-1-
acetic acid (0.2 g, 0.63 mmol, ‘Hughes et al J. Heterocycl. Chem. 27, 2151-2163
(1990)) in 20 ml CH3OH was tweated portionwise with a 10% solution of
trimethylsilyldiazomethane until a slight yellow color persisted. The solvent was
removed to give 0.21 g of the product as a light yellow oil.

20 H NMR (DMSO-ds, 300 MHz): 9 0.6 (1, 3H, CCH,CH3), 1.95 (m, 2H, CCH,CHa3),
2.6 (m, 2H, CCHy), 2.78 (d, 1H, CCH,CO), 2.95 (d, 2H, CCH,CO), 3.5 (s, 3H,
OCHa), 3.6 (d, 2H, CH,CH=CHy), 3.9 (m, 2H, CCH;0), 50 (m, 2H,
CH;CH=CH)y), 5.95 (m, 1H, CH>CH=CH,), 6.8 (m, 1H, ArH), 7.25 (m, 1H, ArH),
10.61 (s, 1H, NH).

B. 8-Allyl-1-ethyl-7-fluoro-4-ox0-1.3.4.9-tetrahvdropyranof3.4-blindole-1-acetic
acid methyl ester - '
A solution of the ester (0.21 g, 0.63 mmol, prepared as described in Step A), in

10 mi of CH3CN-H,0 ( 9:1, v/v) was added dropwise to a stirred solution of TEMPO-
30 BF;in 10 ml CH;CN-H;0 (9:1, v/v). Stirring was continued for 2 h and the reaction



ArH), 7.2 (m 1H, ArH), 9.25+9.85 (s, 1H NH). B. 1:1 M xture of .

i U1 ogen, 5 AVOSmA: L 1CoCrube hydr azone (254, 9. 5. mSORPIRHRC

as descri bed in Step A) and zinc chloride (27.2g, 200 mol) in 200 m
of ethylene glycol was heated at 160 [err]C_for 3 h. Upon cooling the
reaction m xture was partitioned bet wee@ft-Et 20 and dilute HO . The

organi ¢ phase was washed with H20 a brinp After .dr

R T Vot v B 37, coporyralfd B, VheDa: o, pRakias, Gas BIrtEpged PervEe B0 and
i mpuri ti fﬁ wer ?ﬁ@wm?ﬁbrgmd pﬁfselvéamamla wrmd:emeramauﬁied (Nafzs?%) Gﬁ’elﬁl&aflaﬂ
paSSI ng e solu on I aq, O i1 ca 0 e_sol,.yen

af forded 22.7 gsoiﬂﬂ'é PID‘ES%Q‘&X@P Qj} whichwas;p §g§b matography (siliea gel)
1H NMVR (DNSOda,cxa,wmﬁA)czI)e:brgivemasgbfpﬂdducﬁs@kiwwhﬁe&ﬁxdt 1H, ArCH2C),
gga (g]o 2H, OQHZC%; /ﬁoé}H A)rH)a ogﬁsg(g,smo.éH @ 111961?m£5
PCT/ US97/ 12782 CCH CH% 223 (m, 1H, ccnzcns), 291 d, 1H, ccnzcwos 266 , ﬁ-l
5- Br onp- 1- et hyl §

g hyd ndol
ester CCHQF@Q 3aﬁith;l§r r%gﬂfl%% a%?u&fbﬁﬂ?&g}ea&itﬁﬁs@é
tryptophol s- (2%(@330),497% imzmam{?dses (HESH,| ORYCHA: n?m@s  (n&NPH,

met hyl 3 net hox ent enoat e nmrol)) i n 200

CH2C 2) was tr caXFdd d"rsofiwgi Al lﬂeélc?n(s' 1H, I*Eﬂ)rfl uori de etherate (13 35g,
94.1 mmol hqvi as MQEd?O&wLIEE)MQS?_PSW‘?@@BS 158.600%] ¢ % egﬁgr]%;e

for 2 h, and then washed 'sat ur at

(Na2SO4), the o‘r@a@ﬂ'c 3§I‘§§§e 1384333 2.898.n} 9399, lﬂad 1(33 %15 Ae.al t}gﬁi” -The
filt Kk t
I ;yererwgg iommgorét e#to g@@\l‘;l %feg‘% ? %F%gggt as m xt'u erg?m ¢

regi oi soners. The title conpound mas i solated via flash chronatography
(silica gel, tgl uenegi « 4 B ,
conmpound, p 118-119|err

obt ai ned by>r ecryst % zi ng-the recovered m xed products from Et 20 and
pet rol eum et her Aaohhtioa @fl thegeswar (0. 19 g; 6.55 mudlol; prephfed asMesdribed $n Sep B), in
C16H18Br NO3

3 ml of ethanol and 1 ml of 1 N NaOH was stirred at ambient temperature overnight.
The solvent was evaporated and the residue pantitioned between Et2O and H2O. The
aqueous phase was separated and acidified with 1 N HCl: The mixture was extracted
20 with Et20. The organic phase was dried with NaSO4 and the solvent removed to
provide 0.12 g of crude product which was recrystallized from EtyO-hexane to afford
the title compound (0.10 g, 55%, mp - 232-234 °C, off white solid).
Analysis for: CigH)3FNO, |
Calculated:  C, 65.25; H, 5.48; N, 4.23.
25 Found: C, 64.97; H, 5.45; N, 4.15.
IH NMR (DMSO-dg, 400 MHz): @ 0.809 (t, 3H, CCH;CH3), 1.99 (m, 1H,
CCH,CH3), 2.21 (m, 1H, CCH,;CHj), 2.79 (d, 1H, CCH;CO), 3.17 (d, 2H,
CCH,CQ), 3.66 (d, 2H, CH,;CH=CH,), 4.255 (q, 2H, CCH;0), 4.97 (m, 2H,
CH,CH=CH,), 5.98 (m, 1H, CH,CH=CHj), 7.05 (m, 1H, ArH), 7.78 (m, 1H,
30 ArH), 11.708 (s, 1H, NH), 12.208 (s, 1H, COOH).
MS (EIL m/z): 331 (M)*, 302 (M-C,Hs)*, 272 (M-CHCOOCH3)*.



Calculated: C, 54.56; H, 5.15; N, 3.98. Found: C, 54.34; H,
5.07: N, 3.98. NMR (DVBO- d6, 400 MHz): [err] 0.615 (t, 3Hy,

1.95 (g, 2H, c%ﬂz’fﬂé%ﬁ 2.76 (d, 1H, CCH2CO), 2.96 (m 3H, W‘.’gﬁz
(s, 3H OOH3), 3.9 (m 2H, 20 COH2O), 6.93 (t. 1H ArH), 7.11 (d, 1H,
ArH), 7.32 (d. 1H, ArH), 11.148 (s, 1H VB (nz, El):

351/353 (M[err], 322/324 (MC2H5)[err], 278/2580.(_b. p., MCH2COOH)[err].
D. 5- Brono- 1- et hyl - 4- oxo- 1, 3, 4, 9-t et rahydr opyr ano|[ 3, 4- b] i ndol e- 1- aceti c

acid 25 met hyl ester A solution of the ester (0.352 g,
1.0 mmol, prepared as described in Step (Example 9 10 ml of CH3CN- H20
(9:1, v/iv) was added dropwise to a stirred solution of TEMPO BF4 in

10 mL of CH3CN-H20 (9:.1, v/v). Stirring was continued for 3 hours, and the
reaction m xture was concentrated in vacuo. THR& residue was partitioned
bet ween Et 20 30 and H2O. The organi s washed with brine and
dried (Na2SO4). Renoval of sol M a yellow oil which was
purified by flash chromat ography (si hexane- EtQAc 2:1) to
give 0.11 g of product as an off whit® 1H NWR (DVBO-d6, 400
MHz): [err] 0.817 (t, 3H, CCH2CH3), 1.98 CCH2CH3), 2.16 (m
1H, CCH2CH3), 2.93 (d, 1H, CCH2CO, 3.19 (d, COOH WD 98/ 04527

PCT/ US97/ 12782 ’ - 21 -
CCH2CO), 3.529 (s, 3H, OCH3), 4.23 (q, 2H, CCH20), 7.15 (t, 1H, ArH), 7.41

(d, 1H, ArH), 7.49 (d, 1H, ArH) 12. 36(5 1H, NH). VS (mrz
El): 365/367 (M[err]gp & : Wev, oy .
CHZCCDCHS)[err] 5 )

(5- Br onp- 1- et hyl - 4- oxke a saju uomoﬁbpw&%wa&ué{%cabmmhﬂmamm@mgd

aci d 0. 33 Et OAC yinPd 160529, 787-792 (1976)“\0%9“& '(P'lzq’inﬁoiké) @ShRthahdl- (31 was

0. 27 mmol , par.ed. as descri be of et hanpl 1

O 20 TN nEBEF ags Boneiein SR AT AT w500 B, MHe. Sigh wirid . room
sol vent was evapemhpéramireocerhight. rFise miethanolwastremoeel drad wateradded @ thededidhéa. 1IN -
The NaOH was added and the mixture extracted with ethyl acetate. The combined ethyl

acetate extracts were dried (MgSO4) and concentrated to the oily ester was dissolved in

9:1 tetrahydrofuran-water (3 ml) and chilled to 0 °C. 2,3 -Dichloro-5,6-dicyano-1,4-
15  benzoquinone (0.130 g, 0.574 mmole) was dissolved in tetrahydrofuran (1.1 ml) and

added dropwise to the chilled solution. After 2 h the solvent was removed and the

residue taken into ethyl acetate, washed several times with IN NaOH, dried (MgSQO4)

and concentrated to an oil. Flash chromatography (eluting with 2% ethyl acetate-

methylene chloride) affords the ester which was hydrolyzed to the tile compound
20 utlizing the method of Example 5 (LiOH, HoO/THF). The title compound was

obtained as a white solid (0.077 g), m.p. 214-216°C.

Analysis for: C16 H17 N O3,

Calculated: C, 70.83; H, 6.32; N, 5.16.

Found: C, 70.54; H, 6.41; N, 5.10.

25



aqueous phase was separated and acidified wwth 1 N HCO. The m xture was
extracted with Et 20, The organi c phase was dried with Na2S4 and the
sol vent remoW#¥¥527  nrovide crude product which was recrys®SHYSFHRZEE om
Et20 to afford the title conpound (0.04 g, 44% white solid). 15
Anal'ysis for: CLl5H14BrNO4 + 0.33 EtQAc + 0.16 Et20 Cal cul ated: C
51.82; H 4.68; N, 3.56. Found: “€2°51.88; H 4.65; N, 3.47.

1H NVR (DVBO-d6, 400 MHz): [err] 0.821 (t, 3H, CCH2CH3), 2.00 (m 1H,
CCH2CH3), 2.15 (m 1H, CCH2CH3), 2.82 (d, 1H, CCH2CO, 3.08 (d, 2H, 20
CCH2CO), 4.235 (g, 2H, CCH2O), 7.14 (t, ExampleHQ 7.40 (d, 1H ArH), 7.48

(d, 1H, ArH), 12.25 (s, 1H, COOH), 12.357 (s, 1H, NH). M5 (m z,
El):351/353 (Merr]), 322/324, 306/ 308.
Exanple 7 25[err] O

P[ 3, 4- b] i ndol e- 1-acetic acid

5- Cyano- 1- et hyl - 4- oxo- 1, 3, 4, 9-t et r ahydr opyr an
30. A 5- Cyano-1-ethyl -1, 3, 4, 9- t¢@ DA
acid net hyl ester
a solution of the conmpound of Exanpl®
(1) cyanide (0.202 g, 2.27 mol) in WO 98/ 04527

PCT/ US97/ 12782 COOH - 22-

nmet hyl - 2- pygrol i di none was heated at 170 [err]C for 5 h. Upon cooling the
reaction '

an at nosphere of nitrogen,
0.409 g, 1.26mmol) and copper

5 g y g 701-1-vD1-
The title compound was prepared according to the method of Example 9 using
0.490 g (1.7 1mmole) of 1,8-diethyl-1,2,3,4-tetrahydrocarbazole-1-acetic acid (Asselin
10 etal, JMed. Chem 19, 787-792 (1976)). The title compound was obtained as a
white powder (0.197 g), m.p. 212-214°C.
Analysis for: C;4Hz1 NOj
Calculated: C, 72.22; H, 7.07; N, 4.68.
Found: C,72.29; H, 7.03; N, 4.61
15

20
The title compound was prepared according to the method of Example 9 using

0.490 (1.71 mmole) of 1,8-diethyl-1,2,3,4-tetrahydrocarbazole-1-acetic acid (Asselin
etal., J.Med. Chem 19, 787-792 (1976)). The title compound was obtained as a light
yellow solid (0.027 g, 55%), having a melting point of 240-242°C.

25 Analysisfor: Ci9H23 N O3
Calculated: C, 72.82; H, 7.40; N, 4.47.
Found: C, 72.24; H, 7.51; N, 4.26.



m xture was partitioned between Et CAc and H2O. The m xture was vacuum

filtered to renmpve dark solids.-- The |ayers were separated ﬂﬁéma
organic phase%g 8Rd¥hed 2 times with H20O and brine. After 2782
(Na2SO™4), the solvent was evaporated to 5 provide 0.50 g of crude solid
whi ch was purified by flash chromat ography (il lica gel, hexane- Et OAc
2:1) to give 0.145 g of the title conpound. 1H NVR ( DVSO-d6, 400 VHz):
[err] 0.642 (t, 3H CCH3), 1.958 (g, 2H, CCH2CH3), 2.78 (d, 1H,
CCH2CO), 2.86 (m 2H, CCH2), 2.99 (d, 1H, CCH2CO), 3.53 (s, 3H, OCH3) ,
3.9 (m 2H, CCH20, 7.18 (t, 1H, ArH, 7Exdmgle 12 ArH, 7.66 (d, 1H 10
ArH), 11.482 (s, 1H NH). M5 [El, nmlz]: 298(!\/[err]), 269

(MC2H5) [err], 225 ( MCH2CO2Me)[err], 195 .
5- Cyano- 1- et hyI 4- oxo-1, 3,4, 9- tetrahydrooyrano[B 4] i ndol e-1-acetic acid
met'hyl ester 15 A sol ution of jhe ester {l0.155 g, 0.52 mol,
prepared as described in Step A) C v.o H20 ( 9:1, v/v) was
added dropwi se to a stirred solution @ BF4 in 5 mM of
CH3CN- H20 (9:1, v/v). Stirring was cont y 7 and t he
reaction m xture concentrated in vacuo. The r

i was partitioned between
Et 20 and H20. The organi ¢ phase was wasHed QDrine and dried

(Na2S™4). Renoval of 20 sol vent provided a yello QI was purified
by flash chromatography (silica gel, hexane-Et OAc 2:1) to afford
0.110 g of pbPoduct as an off white sol | d 1H NVR (DMSO-d6, 400 MHz):
[err] 0.837 (t, 3H, [dxEthyl 010:4-0k0-2,3:14.94ere 1He(capbazol-1-yhlaeeticiacid H
CcCH2CO), 3.21 (d, 1H, CCH2CO, 3 52 (s 3H OCHS) 4.29 (m 2H
COCH20), 7.40 (tA. 1H 14 ath-( X3 .4 Dtetrs b A

12.63 (s, 1H, NH). '

( M CH2COOCH3) [ er r] . methyiester o

i q(/)ian;) énegfﬁy![ 4- oxd\koﬁnén@ftkthldmpﬂenyplyydum[né%(lﬁbhgmﬂblaadﬁ?g&:g of nediyd 1-
sol uti

B in 30 3 medd ﬁwia?%%%%é%@?* eﬁﬁﬁa%ﬁ%és ERgh 13, 387-79 1896,

t enper at ur e overlﬁpgﬁmfml) in tolueme @ean-Stark ieap) avasprefluxed) fomd3 tae Rempuﬂ@f the

partitioned bet nE&f?é?d %y thﬂé‘&udehydraﬁ&ﬂé%iéh%§%§cmb§ﬂr9ﬂ6%§%@ﬂ§

acidified with ture was, extr 2Q. Th
or gani ¢ phase m&s‘“(ﬂog«?& W‘P%a mwsd%m@@%hm%%mn mixture was then

provi de thejsr uggokdaad uﬁe‘a ia® 750 nn’éfuéeywﬂeﬂ &id m&abteEtmaa‘xfzomdﬁﬂEtzhﬁ The
title conpound 35 ( 589 te so
combin e:her extract w washed subsequent y w1th 100 ml H20, 2x115mi 0.5 N
HCI, 2x 100 ml 2.5 N NaOH (100 ml H20 was added to separate layers) and 115 ml
H»0, dried over MgSO4 and evaporated to provide 39.5 g of a red liquid. Column
chromatography (silica gel, etuting with CH,Cl2) gave a 1: 1 mixture of the 5 and 7

20 chloro isomeric esters which were separated by HPLC (hexane/ethyl acetate gradient) to

err], 239

afford the pure 5-chloro ester, m.p. 101-104°C (note the 7-chloro ester was a liquid).

0.4 C4HzOp
25 The title compound was prepared according to the method of Example 5 using
0.76 g (2.49 mmole) of 1-fethyl-5-chloro--2,3,4,9-tetrahydro-1H-(carbazol-1-yD)]-

acetic acid methyl ester, and was obtained as a white solid, 202-205°C.

Analysis for: Ci6 H10 CIN 03-0.4 C4HgO2

culated: C, 61.99; H, 5.68; N, 4.11.
30 Found: C, 62.19; H, 5.76; N, 3.90.

MS: (EI m/z) [M+]305/307



WO 98/ 04527 -
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NI\/R(DI\/BOdG,‘%ﬁ_%om): [err] 0.841 (t, 3H, CCH3), 2.01 (m 1HFCASSHES?

2.16 (m 1H, CCH2CH3), 2.87 (d, 1H CCH2CO, 3.10 (d, 1H, CCH2CO), 4.29 (m
2H, COCH20), 7.39 (t, 1H, ArH), 7.67 (d, 1H__ArH), 7.83 (d, 1H, ArH, 12.29
(s, 1H, NH), 12.63 (s, 1H COOH). 5 -8B [El, mz]: 298 (Merr]), 269
(MC2H5)[err], 253 (b.p). Exanpl e 8
[err] 10 '
8-Allyl-1-ethyl-7-fluoro-4-oxo-1,3, 4, 9-tetrahydropyrano[ 3, 4-b] i ndol e-1-acet

ic acid A . N _
8-Allyl-1-ethyl-7-fluoro-1, 3,4, 9-tet raPW[ 3,4-b]indol e-1-acetic
acid met hyl ester 15 A solution of

8-allyl-1-ethyl-7-fluoro-1,3,9-tri hyc*gopyranoS, 4-Db]i ndol e-1- acetic
acid (0.2 g, 0.63 mml, Hughes et al ‘Y. Heter cycl. Chem 27, 2151-2163
(1990)) in 20 M CH3OH was treated pg with a 10% sol ution of
trimethyl silyldi azonet hane until a col or persisted. The

sol vent was renoved to give O. product as a |light yellow
oil. 20 1H NVR(DVS0-d6, 300 MHz): | . 3H, CCH2CH3), 1.95 (m 2H,
CCH2CH3) , 2.6 (m 2H, CCH2), 2.8 (H 1 2.95 (d, 2H,
CCH2CO), 3.% (s, 3H, OCH3), 3.6 (d, 2H, 2), 3.9 (m 2H,
CCH20), 5.0 (m 2H, CH2CH=CH2), 5.95 (m 1H, CH2CH=CH2), 6.8 (m 1H,
ArH, 7.25 (m 1 , . i ic aci

A. 1-Ethyl-5.8-difl 4.9-tetrahydn -(carbazol-1-vl))-aceti

10 methyl ester

The title compound was prepared according to the method of Example 12, Step

A using 20.6 g (0.104 mole) of methyl-1-ethyl-2-oxo-cyclohexane acetate [(Asselin et
al J.Med. Chem. 19, 787-792 (1976)] and 2,5 difluorophenylhydrazine. A c;-ystalline
solid (7.35 g, 23%) was obtained having a melting point of 97-99°C. '

15 Analysisfor: C17H19F2NO2 -
Calculated:  C, 66.44; H, 6.23; N, 4.56
Found: C, 66.15; H, 6.13; N, 442

20 The title compound was prepared according to the method of Example 5 using
0.200 g (0.622 mmole) of the ester prepared in Step A. The title compound was
obtained as a white powder (0.095 g, 50%) having a melting point of 226-229°C.
Analysisfor. Ci6HisF2NO3
Calculated: C, 62.54; H, 4.92; N, 4.56

25 Found: C, 62.78; H, 5.07; N, 4.23



10.61 (s,.1H, NH. 25 B. 8-Allyl-

1-ethyl - 7-flu 1, 3,4,9-tetrahydropyrano[ 3; 4-b]i ndol e- 1- | :
acid net hyl g‘g?é}ow A soI utlon of the ester (0.21 g, 8&2@%*7&
prepared as described in Step A, 10 M of CH3CN-H20 ( 9: 1, v/v)
was added dropwi se to a stirred sol ution of JTEMPO- 30 BF4 in 10 m
CH3CN-H20 ( 9:1, v/v). Stirring was continued Tor 2 h and the reaction

WD 98/ 04527 -
PCT/ US97/ 12782 - 24-

m xture was concentrated in vacuo. The rExaukpde\lds partiti oned bet ween Et20
and H2O. The organi c phase was washed with brine and dried (Na2SO4).
Renoval of sol vent provides a yellow oil which was purified by flash
chromat ography (silica gel, hexane- Et CAc 2: ) to give 0.18 g of
product as an off white solid. 5 1H 6, 400 MHz): [err] 0.808
(t, 3H CCH2CH3), 1.96 (m 1H, m 1H, CCH2CH3), 2.91
(d, 1H, CCH2CO), 3.266 (d, 2H, 4, 3H, OCH3), 3.66 (d,
2H, CH2CH=CH2), 4.25 (g, 2H, 2H, CH2CH=CH2), 5.98 (m

1H, CH2CH=CH2), 7.05 (m 1H, ArH) ArH), 11.719 (s, 1H,
NH). 10 13C NVR (DMSO-d6, 400 MHz): C . 335, 158. 6097,
156. 25, 153..73, 135. 64, 135.557, 135.132, 119.998, 119.2099, 119.1113,
115. 46, 110563 VS (El, rrlz) 3454(M[err] 316 (MCZHS)[err] 272
(b p ’ i ] : E

8-Allyl-ethyl-7-fl ' ‘ ' ‘f‘iﬁ% > t
15 Y e‘ yaC| d uoqi-g lﬁnﬁ‘btlon o?a%‘ge ester %8“ &d?}gd}ﬂ@cﬁs 1€
prepared as desethybdd.4 %‘@BW’B)IH'KWM]'H’DWC% acid magthyl eﬁfﬁﬂ(PB"R#leFO@ 28
NaCH was stirr egifiabrophken ©URE Riedtivid. of Exam T@mssieyemtoms&

cvapor ;ﬂ@%@?@;ﬁ&%t A P i b ol e s
extracted 20  sulidonEtofO2,3tdichlorg S 6-dicpdnosk4-beazajuinme W(0.522Nag, SOB asneholh dn
PoLvert oV o, 30 L ARE: 21 ol WA PP bl S0 B, e
55% np - 232- 2eixtirerwisaliluggd with water {23 mi)) ethyl acetate (S0 ml), and sodlum sulfite (10 ml
of a 10% solution). The resulting mixture was stirred for ~10 min (until substantial

15 discoloration occurred), and diluted with 1 N NaOH (20 ml). The reaction mixture was

extracted with ethyl acetate (50 ml x 3). Evaporation of the solvent gave a light brown

powder. Purification by flash chromatography (1:1 ethyl acetate:hexane) afforded

0.240 g (72%) of methyl ester which gave after hydrolysis (24 h, MeOH- 1 N NaOH),

0.200 g (90%) of the desired product as a white solid, m.p. 259-261°C.
20  Analysis for: CieH15NO3F2

)

Calculated: C, 62.54; H, 4.92; N, 4.56.
Found: C, 62.60; H, 5.16 ; N, 3.90.

1H NMR (400 MHz, DMSO) 8 1230 (s, 1 H), 12.20 (s, 1 H), 7.18 - 7.72 (m, 2 H),
2.75 - 3.05 (dd, 2 H), 2.2 - 2.6 (m, 4 H), 1.88 (m, 2 H).

25 IR (KBr, cm1): 3240, 2950, 1700, 1660, 1530, 1465
MS (EI m/z): 307, 278, 248.



Anal ysis for: C18HL8FNO4 Cal cul ated: C, 65.25; H, 5.48; N, 4.23. 25
Found: H 5.45; N, 4.15. 1H NWVR ( DMBO d6
[err] O. 809“%99%%7%20—!3) 1.99 (m 1H, CCH2CH3) , Ié’?&s%u

CCH2CH3), 2.79 (d, 1H, CCH2CO, 3.17 (d, 2H, CCH2CO) , 3 66 (d, 2H,
CH2CH=CHR) , 4.255 (g, 2H, CCH0), 4.97 (m,2H, CH2CH=CH2), 5.98 (m
1H, CH2CH=CH2), 7.05 (m 1H, ArH), 7.78 (‘rﬁ IH, 30 ArH), 11.708 (s, 1H,
NH), 12.208 (s, 1H, COOH). MS ( El, mz): 331 (M[err], 302

(M C2H5) [err], 272 (M CH2COOCH3)[err]. WO 98/ 04527

PCT/ US97/ 12782 Example 15 - 25-

Exanple 9 [err] 5

[ 1- Et hyl - 4- oxo0- 2, 3, 4, 9-tetrahydro- 1H (carbazol -1-yl )] -acetic acid

To a solution of 1l-ethyl-1,2,3,4-tdfrahydrddcarbazol e-1-acetic acid
(Asselin et al J. Med. Chem .19]1 787-79Rf (1976), 0.289 g (1.12 mmle))
i n nmethanol (10m) was 10 added § sulfuric acid (0.029 g) and
the m xture was stirred at room re overni ght. The nethanol

was renoved and water added to the TN NaOH was added and the
m xture extracted with ethyl acetatk. ¢oNpi ned et hyl
COOH
5
A,
10 To a solution of methyl-1-allyl-2-oxo-cyclohexane acetate [prepared analogous

to J. Med. Chem.19, 787 (1976): 19.68 g, 0.094 mole] in toluene (200 ml) was added
2,5-difluorophenylhydrazine (15g, 0.104 mole). The mixture was refluxed for 24
hours as water was collected in a Dean-Stark trap. The toluene was removed and to the
residue was added glacial acetic acid (200 m!) and boron trifluoride diethyl etherate
15  (17.34g, 0.122 mole). After refluxing for one hour, the mixture was poured into ice
(500 ml) and extracted with ether. The combined extracts were washed sequentially
with water, 0.5N HCIl, 0.5N NaOH and water, dried (MgSO4) and concentrated to a
dark oil. The oil was purified by passing through a thick pad of silica gel (eluted with

5-15% ether-hexane) to give 8.58 (28%) orange oil which crystallized upon sitting, m
20 p. 78-80°C.

B. - -5.8-di - - -1-

methyl ester
A solution of TEMPO*BF4- ([Bobbitt, J. M., et. al., Heterocycles 30: 1131
25 (1990); 0.760 g, 3.13 mmole] in 9:1 acetonitrile-water (20 ml) was added dropwise to
a soluton of the ester prepared according to Step A (0.5g, 1.56 mmole) in 9:1
acetonitrile-water (20 ml). The reaction was stirred at room temperature for 2.5 hours
then the solvent was removed. Water was added to the residue and this extracted with
ethyl acetate, dried (MgSO4) and concentrated to a solid. Purification of the solid by
30 flash chromatography (eluted with 95:5 methylene chloride-ethyl acetate) afforded a
white solid (0.450 g, 86%), m. p. 179-181° C.



acetate extracts were dried (MySO4) and concentrated to the oily ester was

di ssol ved in tetrahydrofuran-water (3 m) and chill ed
[err]C. 2,3 B; ﬁl%'r%o 5, 6-di cyano-1, 4- 15 benzoqui none (0.130 gn%sgn/zzsz
mol e) was di ssolved in tetrahydrofuran (1.1 m) and added dropwi se to

the chilled solution. After 2 h the solvent_xaas renoved and the
residue taken into ethyl acetate, washed several tines with IN NaCH, dried

(MgS™) an Fl ash chromat ography (eluting with
2% et hyl acet at %%Lﬁpgm%l de) affords the ester which was
hydrol yzed to tQgichlatede c@yéd.86] F2.05.14uN Ki20.ng t he nmet hod of Exanple 5
(0.077 gy, T“F)Eaﬁﬂfziéf'—?:q%%@%d%@%é&s for: Cio m7 N o8 O

Cal cul ated: C, 70.83; H, 32 N, 5. 16 Found: C, 70.54; H, 6. 41 N
5.10. 25 C. B/ E3 % 4.9-tetra : acetic aci
PCT/ US97/ 12782 a-

Exanpl e 10 [err] To a sejution of the ester prepared in Stcp B (0. 50 g, 0.075 mmole) in

[ 1, 8- Di et hyl - 4- gihydréfidaP (6 fily way daded N (hivhaEpdrotide! (B] mBCAId the afiixtire was
stirred overnight. After removing the solvent, water was added to the residue and this
was extracted with methylene chloride. The aqtieous layer was acidified (pH 2) and the

10  resulting solid collected, taken into ethyl acetate, dried (MgS04) and concentrated. The
residue was recrystallized (ethyl acetate-hexane) to afford 0.120 g (50%) of white
solid, m. p. 205-206°C.

Analysis for: C17 Hi5F2N O3
Calculated: C, 63.95; H, 4.74; N, 4.39
15 Found: C, 63.84; H, 4.57; N, 4.32

20

25 methyl ester
A mixture of the ester prepared according to Step A of Example 15 (1.0 g, 3.13
mmole) and 10% palladium on carbon (0.050 g) in methanol (30 ml) was shaken on a
Parr hydrogenation apparatus starting at 50 psi for 2 h. The catalyst was removed and
the filtrate concentrated to yield 0.940 g (94%) of a white solid, m. p. 104-106°C.
30



The title conmpound was prepared according to the nmethod of Exanple 9 using

0.490 g (1.71mmole) of 1,8-diethyl-1,2,3,4-tetrahydrocarbazol g:.1;
acid (AsseI“FPWQ al., J.Med. Chem 19, 787-792 (1976)). Eé’@?@uﬁz

conpound was obtained as a white powder (0.197 g), mp. 212 214[err] C
Anal ysis for: C18 H21 N 03 Cal cul at ed: C 72.22; H 7.07, N, 4.68.

‘Found: C, 72.29; H, 7.03; N, 4.61 15 - 32-
Exanple 11 [e[r] . ;

[1-Ethyl-8-is RS ‘ _ILAZ! 2
acid ThMMl&mmund was prepar ed accord| ng to the rret hod of

EXSWS: gt ﬁyFSI k: , 3, Ihfglfl?gﬁ éé%%ar%ﬁ%mq acggn% ACT ﬁExample 1 Steg

J. Med. Chem 18, uswo sssg((zwaypolernémelesneéoe§wpoﬁn@ ns@phd £e4%9 ¢, a77r%z)ght
yel | ow soI %’1‘8351 ﬁ{;@,mm%ecrrel ting point of 240-242[err]C. 25

Anal ysi s for %& cul at ed: C 72.82; H 7.40; N, . 4.47.
Found: CAnalysis for: 1y C18 Hi9 F N93-4. WD 98/ 04527
PCT/ US97/ 1278 47: H, 5.71; N, 4.18. - 27-
Evanml o 12 Z:mm C, 64. |
Found: C, 64.38; H, 5.68; N, 4.10.
10 C. -Di = yl- = = =1-yb)-
acid

The title compound was prepared according to the method of Example 15, Step .
C using 0.550 g (1.64 mmole) of the ester produced in Step B. A white solid (0.271
g, 51%) was obtained having a melting point of 236-238°C. '
15 Analysisfor; Ci17H17F2NO3
Calculated:  C, 63.55; H, 5.33; N, 4.36.
Found: C, 63.34; H, 5.25; N, 4.28.

20 o Example 17

F o

A mixture of 2,5-difluorophenylhydrazine hydrochloride (10 mmol), 2-propyl-

_ . 2-(methoxycarbonyl)methylcyclohexanone (Asselin et al J.Med. Chem 19, 787-792
30 (1976), 11 mmol), and sodium acetate (12 mmol) was stirred in methanol (50 ml) for
0.5 - 4 h at room temperature until reaction was complete (monitored by TLC). The



[err] ;
[ 1- Et hyl -5-ch s9¥0- 2, 3,4, 9-tetrahydro- 1H (carbazol - 1-yl ) | - apg}asge
A [ 1- Et hyl k@ Woro--2,3,4 9-tetrahydro- 1H (carbazol - 1- yI)]acetlcga?Zfli(lggz

met hyl ester A solution of 3-chlorophenyl hydrazine (154 mmol )
and 27.9 g of rret hyl 1- . ethyl-2- oxocyclg@exaneacet ate (Asselin et al.
J. Med. Chem 19, 787-792 (1976) 140. 6 mml) I n toluene (Dean-Stark

trap) was refl U;é,%fbut:%tef”%v bHiHoR BV i xﬁéxghgg dis hﬁ%? agfg)grﬁgt ﬁoﬁ 8l),

of ‘the crude hydrazone h was_ cycliz

300 m acetic apAshedowithil nwrﬁqwmmlbfp%ﬂsbeifweesoqgn.%mqs@aetqrm ovex sodiam
was then 15 cogiififle. Bvdparatibwof matsalvéﬁoamrded esseﬁﬁ ATheERn¥ Whs

3x200 M Et 20 The onhi ned et. e sh subs ly With
100 M H20 2x1;'§59h’°‘b“‘55c‘ A it 9@"@) S o“ﬁff’ﬁé *
added to separ a(i-12yanal), qmddihﬁatedtoreﬂuxHZSnrrmg mlreﬂuarwugaﬁnnnnd until there
Coi 1 Toa gel \ ol MaF e, tofin@ufon G Hvbidbie, SBoitf0-45 i)’ Ak EoHgY e
chl oro i soneri croixturer wasiquenchedr avithe patneatedd sediumpbicatbonaten solutiony | (160 anbt and
gradient) 10 amqrafchQkith em 1%&%@5&%@%)6%%0::;&% SfEhnitd WeEe Wished Qbith

the 7-chloro ester was

- Et hyl - 5-chl orobanmedzirgdmvn@myﬂalfatq%%n@& Braterial; that . wag  obuained after
0.4 CAHBQZ2 RP evaporation T6E eyl &ewqmvﬁ&d pb}epﬂdsbd chediisgraghy 0 (180 %

rlreE Q?ﬂyIOf 5E)(§ﬁl o#g)‘gcﬁg’i?"g)?'@ﬂfsﬁaﬁ &F%zéwgno | ?1 yl)]- acetic acid

nmet hyl ester, and was obt ai ned as a vvhlte solid, 202- 205[err]C
Anal ysi s for: 6 HLQ ] 7

5.68; N, 4.11. 30 0
mz) [Merr]]305/ 307acid

15 To a stirred solution at room temperature under nitrogen of (5,7-difluoro-1-
propyl-2,3,4,9-tetrahydro- 1H-carbazol-1-ylacetic acid methyl ester (0.32 g, 1 mmol)
in 5 ml of benzene and 5 ml of pH 4 buffer was added dropwise over 1.5 h, a solution
of 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (0.522 g, 2.3 mmol) in benzene (30
ml). After 4 h of 'stining when the TLC shows ~90% conversion, the mixture was

20 diluted with water (25 ml), ethyl acetate (50 ml) and 10% sodium sulfite (10 mi). The
resulting mixture was stirred for ~10 min (until substantial discoloration occurred) and
diluted with 1 N NaOH (20 ml). . Extraction of the reaction mixture with ethyl acetate
(50ml x 3) followed by evaporation of the solvent gave a light brown powder which
was purified by flash chromatography (1:1 ethyl acetate:hexane) to afford 0.210 g

25 (63%) of the methyl ester. Hydrolysis (24 h, MeOH - 1 N NaOH) gave 0.182 g (90%)

of the desired product as a white solid, m.p. 250-252°C.
Analysis for: Ci7H17NO3F2
Calcylated: C, 62.54; H, 4.92; N, 4.56 .
Found: C, 62.15; H, 5.10; N, 4.24.
30 1H NMR (400 MHz, DMSO) 8 122 (s, 1 H), 12.1 (s, 1 H), 6.8 - 7.1 (m, 2 H),
2.6 - 2.9 (dd, 2 H), 2.0 - 2.3 (m, 2 H), 0.84 (1, 3 H).
IR (KBr, cm-1): 3250, 2950, 1700, 1630, 1450
MS [(-FAB m/z): 320




WD 98/ 04527

PCT/ US97/ 12782 | % 40?
(1- Ethyl-5, y%??’?‘ﬁ?ﬂo4 0x0-2, 3, 4, 9-t et rahydr o- 1H- (car bazol 1 2azT8e
acid

(1-Ethyl -5, 8- d|fluoro 2,3,4,9-tetrahydro-1 3&ﬂarbazol 1-yl))-acetic acid 10

nmet hyl ester The title conpound s prepared according to the
nmet hod of Exanple 12, Step A using 20.6 g (0.104 nole) of
met hyl - 1- et hyl - 2- oxo- cycl ohexane acetate [(Asselin et al J. Med. Chem

19, 787-792 (1976)] and 2,5 difl uoropheExampleat8 ne. A crystalline

solid (7.35 g, 23% was obtal ned having a nelting point of 97-99[err]C. 15
Anal ysis for: Cl7 H19 F2 N Q2 Calculated: C 66.44; H 6.23; N, 4.56
Found: C, 66.15; H 6.13; N, 4.42 jo. 3

(1-Ethyl -5, 8-di fl uoro-4- oxo- 2, 3, 4, 9-t et rahyMr o- 1H (car bazol - 1-yl ) - acetic
acid 20 The title corrpound was prepared according to the nethod of
Exanpl e 5 using 0.200 g (0. 62g=m O0f t\ne ester prepared in Step A
The title conpound was obt ai i t eOpopyshH( 0. 095 g, 50%
having a nelting point of 226-229[¢@ ,

10 The ester of Example 4, Step B (0.5 g, 1.6mmol), hydroxylamine
hydrochloride '(_0.'17 g, 2.4mmol), and 25 ml pyridine were refluxed for 3.5 h. The
reaction mixture was poured into water, extracted with CHCI3. The organic phase was
then washed with 1.0N HCl, water, dilute NaHCO3, water, and brine, dried (Mg504)
and evaporated to yield a crude solid which was purified by filtration through a pad of

15  silica gel and celite. The product , 0.33 g was isolated as a solid, m. p. 188-190‘5(_,‘
Analysis for: C18 H22 N2 Og |
Calculated: C, 65.44; H, 6.71; N, 8.48.

Found: C, 65.59; H, 6.80; N, 8.27

20 B.

The product of Step A (0.182 g, 0.55 mmol), K2CO3 (0.1 g, 0.71 mmol) and
a MeOH-H20 mixture (10 ml-1 ml) were refluxed for 3 h. The reaction mixture was
cooled to room temperature and the methanol was removed. To the reaction mixture
25 was added 10 ml H20, which was then acidified using 1 N HCl. The aqueous phase
was extracted with EtOAc, which was dried (MgSO4), evaporated and triturated using
hexane to yield a solid, m.p. 165-168°C (dec.).
nalysis for: C17 H20 N2 O4 .0.06 EtOAc
Calculated: C, 64.38; H, 6.41; N, 8.71.
30 Found: C, 64.08; H 6.48; N, 8.21.



Anal ysis for Cl6 H15 F2 N O3 Cal cul ated: C, 62.54; H 4.92; N, 4.56

25 Found 78; H, 5.07; N, 4.23 WD 98/ 0452

PCT/ US97/ 12782W0989045§'; _ -29 - Z’CTIUS97/12782
Exanple 14 [err] 5

(7,8-Difluoro-1-ethyl-4-o0xo-2, 349tetrahydr lH-(carbazoI 1l-yl))-acetic
aci d. To a sti rred sol ution at t enper at ure under nitrogen
of (7,8-difluoro-1- ethyl-2,3,4,9-tet rahydro- 1H (carbazol -1-yl))acetic
acid nethyl ester (prepared from2,3 di f | uorophenyl hydrazi ne

according to the nethod of Exanple 12, Step A 0.31 g, 1 10 mmol) in5mn
of benzene and 5 ml of pH 4 buffer was ad%iﬂngiea\g se over 1.5 h, a
sol ution of 2,3-dichloro-5, 6-di cyano-1, 4-benzoqui hone (0.522 g, 2.3 mol)

in benzene (30 m ). After 4 h of stirring when the TLC showed [err] 90%
conversion, the m xture was diluted wtg ter (25 m), ethyl acetate
(50 m), and sodiumsulfite (10 m of aNl jution). The resulting

m xture was stirred for [err]10 mn (untlleub antlal 15 di scol orati on
occurred), and diluted with 1 N NaCH (20 m¥\ reaction m xture was

extracted with ethyl acetate (50 . ) vratlon of the solvent gave a
I i ght brown powder. Purifica Yha hy (1:1 ethyl
acet at e: hexane) afforded 0. 2% ester whi ch gave
after hydrolysis (24 h, MeOH 1 NN : 0@ (90% of the deswed
product as a white solid, mp.

5

-4-(methanesulfonyl- 2 -1.3.49-
4-b} indol-1-yl]-acetic aci j
10 A.  [18Diethyl-4-(methan -hydrazono)-1.3.4.9-tetr nol3.4-
-indol-1-yl]-acetic aci th T.

To the ester of Example 4, Step B (0.5 g, 1.6 mmol) was added 10 ml MeOH,
0.4 ml IN HCI and 0.37 ml H20. The mixture was stirred one minute followed by
addition of CH3SO2NHNH? all at once. After overnight stirring, the MeOH was
15  evaporated and additional water was added. This aqueous phase was twice extracted
with CH2Cl2. The organic phase was concentrated to a crude solid and purified by
flash chromatography using CH2Cl2-EtOAc 95-5 as eluent. The product 0.33 g, was
obtained as a solid m.p. 80-82°C.
MS (EI, m/z): 407 M)*.
20
B. -Diethyl-4- - -1.3.4.9- no[3.4-
- -l - ' 1
The title compound was prepared acéording to the method of Example 18, Step
B using 0.2 g (0.49 mmol) of the ester from Step A. Trituration in ethyl ether gave the
25  product 0.12 g, as a solid, m.p. 187-190°C.

MS [(-)FAB m/z]: 392 (M)*.



20 Anal ysis for: C1l6HL5NC3F2 Cal culated: C, 62.54; H, 4.92; N, 4.56.

Found: C. 62.60; H 5.16 ; N, 3.90. 1H NVR (400 MHz, Dlvs%ierr]
12.30 (s, 1 MYO%MI3% (s 1 1), 7.18 - 7.72 (m 2 H), 2. 7FCIIUBYHA

2 H), 2.2- 2.6 (m 4H, 1.88 (m 2 H. 25 IR (KBr, cnier]): 3240, 2950
1700, 1660, 1530, 1465 MS (EI miz): 307, 278, 248. WO

98/ 04527 -36-

PCT/ US97/ 12782 | - 30-

Exanple 1 5 [err] 5

(1-Allyl-5,8-difluoro-4-oxo-2, 3, 4, 9-t et Ex@ysle-23¢+ (car bazol -1-yl))-acetic
acid A

(1-Allyl -58-di fluoro-2, 3, 4, 9-tetrahydro- 1H (car bazol -1-yl))-acetic acid
met hyl ester 10 To a solution of nethgk!-allyl-2-o0xo-cycl ohexane
acetate [ prepared anal ogous to J. Med. l@ﬁem 19, 787 (1976): 19.68 g,
0.094 nole] in toluene (200 mM) was added 2, 5-di f|l uor ophenyl hydr azi ne
(15g, 0.104 nole). The m xture was refluxed ffor 24 hours as water was

\enoved and to the

collected in a Dean-Stark trap. The=t® uene Av
COOH

The title compound was prepared according to the method of Example 18,
using of the ester from Example 10. The title compound was obtained as a white
solid, m.p. 203-206°C.

10 Analysisfor: CigH22N203
Calculated: C, 68.77; H, 7.05; N, 891.
Found: C, 68.40; H7.11; N, 8.82.



resi due was added gl acial acetic acid (200 m) and boron trifluoride
di et hyl et her%%sj‘y‘j 4(17.34g, 0.122 nole). After refluxing for P&Pmﬁ?#fzm
ether. The

the m xture was poured into ice (500 mM) and extracted with

conbi ned extracts were washed sequentially with water, 0.5N HO, 0.5N
NaOH and water, dried (MgJSO4) and concentr at,gd to a da.r_k__oj_J_~Ihe_ai_J__
was purified by passi ng through a thick pad“of Mute |

5-15% et her - he (28% orange 0|I Whl ch Cr

sitting, m 20@@@T C@é‘?‘?‘ﬁ?@a B. . (1-Allyl mmluﬂmmwml
-5,8-di fluoro-4-oxo-2, 3,4, 9-tetrahydro- lH-(carbazoI 1-yl))- acetlc aci d’

met hyl ester 1 péuﬁd)bﬂahﬂﬂl qfha fhichBel err][Bobbitt, J. M,

et. al., Heterocy"'Tesch 1131 25 (1990 ; 0.760 g, 3.13 mvle] in 9:1
acetonitrile-water (20 m) was added dropwi se to a solution of the

ester prepared according to Step A (0,5qg, 1356 in 9:1
acetonitrile-water (20 m). The react 0 : roomtenperature
for 2.5 hours t hen the sol vent was)ymenyed. A\ was added to the
residue and this extracted with et dr Xed (MyS™4) and
concentrated to a solid. Purlflcatn iy flash

y| acetate) afforded

a white solid (0.450 g, 86% m p.R}79-181C CO2R$\D 98/ 04527
PCT/ US97/ 12782 - 31 -

Anal ysis fog: C18 H17 F2 N O3 Calcul ated:! C 64.86; H 5.14; N,

4. 20. Found: C,64.55; H 4.98; N, 4.08. 5 C.

(1-Allyl -5, 8- dlfluoro 4-oxo- 2, 3,4, 9-tetrahydro-1H (carbazol -1-yl))-acetic
acid nd solution of the ester prepared in Step B (0.250 g,

(3 nt) and 1 oy B R e Sodsa e Ropisien. ARY S, TG pBb
sol vent, waper was added itomshalkeagl of @-Ardrbohi aoms, alkynylsoemw aatbod wtonis,
Tesul ting sol i d coi ot eatkpaka [ subPf A pifotbbt 2 8 fa oot groms,
concentrated. The r etsiftmealiepsy, r alkanoyloxyl pfe%l-6( oarrbpn domsat nbalot o
afford 0.120 g (50% of WgjffBromethyl, cyano, amino, mono- or di-alkylamino in which each
alkyl group has 1-6 carbon atoms, alkanamido of 2-6 carbon atoms, or
15 _ alkanesulfonamido of 1-6 carbon atoms; ,

Rs5 is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the
cycloalkyl moiety has 3-8 carbon atoms; -

20 Rg is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;

X is oxygen or methylene;
AisNZ;
Z is hydroxyl, alkoxy, aryloxy, carboxyalkyloxy of 2-7 carbon atoms,
arylamino, or alkylsulfonyamino of 1-6 carbon atoms;
25 or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, wherein Rg is hydrogen or a

pharmaceutically acceptable salt thereof.

30 3. The compound according to claim 2, wherein Rs is alkyl of 1-6 carbon atoms,

alkenyl of 1-6 carbon atoms, or alkoxyalkyl in which each alkyl moiety has 1-6 carbon
atoms or a pharmaceutically acceptable salt thereof.



solid, m p. 205-206[err]C. Analysis for: CL7 HI5 F2 N OB

Cal cuI at ed 95: H 4 74: N 439 15 Found:
4.57: N, M&’ Exanpl%&}gést 1121311

err

(Zg 8-Difl uoro 4- 0x0 mull(mlulllﬂ“mul“ltet[§§¥dr°'1H(lralﬁ-@§é%e+||:m§éé§@ .

acid

(5, 8- D|quoro 1-propyl -2, 3, 4, 9-tetrahydro- 1H ( car bazled==% REPLAP"E'R““ d
25 nmet hyl ester A nixture of the ester prepared

accor di ng to4st ep Theotompeund| ascomling] topclgim 3, nghich is [hfodiethykAhydoseyimino-
pal I adi um on y trﬁ%y 3'@""' 3@5 aﬁg&_]( Hedtic\agidS K &N phRmic ar r
hydrogenatlon dp’para S st g jg %‘qgr 2 h. The ca’?‘alpﬂst Wgusncallf)

renoved and acceptable:sals thereof: o concentrat ed to yield 0.940 g (94% of a
white sol§d, m p. 104-106[err]C. 30 WO 98/ 04527
PCT/ US97/ 127

(5 50011 tor & - o Thecommgygd accosding go elaim 4 which 35 [1.8ithyb X {methanesplfomil; | .

hydrazono)-1,3,4,9-tetrahydro-pyrano [3,4-b] indol-1-yl}-acetic acid sodium salt.

6.  The compound according to claim 1, which is (1,8-diethyl-4-hydroxyimino-
10 2,3,4.9-tetrahydro-1H-carbazol-1-yl)-acetic acid Or a pharmaceutically acceptable salt
thereof.

7. A method of treating arthritic disorders in a mammal in need thereof which
comprises administering to said mammal an effective amount of a compound of formula
15 TIhaving the structure

wherein

R1. R2, R3 and R4 are, each, independently, hydrogen, alkyl of 1-6 carbon
20 atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms,
alkoxy of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms,
trifluroalkoxy, alkanoyloxy of 2-6 carbon atoms, hydroxy, halo,
trifluoromethyl, cyano, amino, mono- or di-alkylamino in which each
alky! group has 1-6 carbon atoms, alkanamido of 2-6 carbon atoms, or

25 alkanesulfonamido of 1-6 carbon atoms;

R5 is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the
cycloalky! moiety has 3-8 carbon atoms;

30 Rg is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;

X is oxygen or methylene;

is Sheet Has Been Replaced

it




aci d net hyl ester The title conpound was prepared according to
t he net hod of :5, Step B using 0.855 g (2.66 Mol epcolosbirezrs:2

ester of St ep , as a g, 77% 5 having a nel ti ng poi nt
of 205-207[err]C. ﬂi‘)“ﬂ (H “ H19 F2 N O3

64.47; H 5.71; N, 4.1 Qg 64.38; Hil BHBSBHEET MASBEEN (10
C. REPLACED

(5, 8- Difluoro4oxo- -2,3,4,9-tetrahydro- 1H (ca

The title conpound was pr pared accordi n to t d of e 15 St ep
C using 0.550 g (1.64 isnbydpxyh alkexgs@gy °§Y0&G'§’QBY?IEY0’3F%p E&a.gp

(0.271 g, 51% Was 0 mnriﬁd dremymﬂmmﬁnmlpembonm&ﬂ@ 238[err]C

15 Analysis for:
236 YS! RoLipea phamacefsicay seieprable salsRe
Exampl e 17 Kerr]

(5, 7-Dif I uoro-1g pr opy| ;484 B redtidy YoldRbhAWhiba a (SARREF th nbed 'dheredt" Shich

acid. 25
(5, 7-Di f | uor o- bompnsys admipisteringite said mammalian effestive ampunt of mcpmpourd ef farmyla
met hyl ester. tructurgl Xt ure of 2, 5-di fl uorophenyl hydrazi ne

hydr ochl ori de (‘f@“m%‘f‘f 2- propyl -

2- (et hoxycar bonyl ) et hyl cycl ohexanone (Asselin et al J.Med. Chem 19,
787-792 30 (1976), 11 mml) and sodggm acgjate A12 mmol) was stirred in
met hanol (50 m) for .5 -4nh rogm t enpe re until reaction was
conpl ete (nonitored by TLC). The

culated: € 63.55: H 5.33: N
; 4.28. 20

Ra

10
wherein
R1, R2, R3 and R4 are, each, mdependently, hydrogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms,

15 | alkoxy of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms,
trifluroalkoxy, alkanoYloxy of 2-6 carbon atoms, hydroxy, halo,
rifluoromethyl, cyano, amino, mono- or di-alkylamino in which each
alkyl group has 1-6 carbon atoms, alkanamido of 2-6 carbon atoms, or
alkanesulfonamido of 1-6 carbon atoms;

20 Rs is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the
cycloalkyl moiety has 3-8 carbon atoms;

R is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;
25 X is oxygen or methylene;
A is oxygen or NZ;
Z is hydroxyl, alkoxy, aryloxy, carboxyalkyloxy of 2-7 carbon atoms,
_ arylamino, or alkylsulfonyamino of 1-6 carbon atoms;
or a pharmaceutically acceptable salt thereof.
30

This Sheet Has Been Replaced 1
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WD 98/ 04527

PCT/ US97/ 127 - Ie1US:
resi due after evapo%’at | Opge=at=—tF¢e Wis redi ssol ved in et hy(U acel%"s%e
(100 m), washed V\ntlﬁHLSWﬁ@H it pH 7 buffer (50 m), brine,

and dried over sodium AC Q paragl ion of the solvent afforded
di ssol ved in gl aci al

essentially pure hydrazo . e Iatter was
acetic acid ( m )", [ r I qf”mﬁaf t
(10-12 nmol ), Zgw ck eé ﬁ%&é&? (ﬁ%agé J‘r%f ux vvaé;hg%lﬁtc?nggaes
until there admmmngaqpa:dtpsrsoonwffpcti\armnmﬂa eompeund of fatrhyla 1bavisg the
mn). After c t he m xture was quenched with saturated sodi um

bi carbonate solution (100 m) and . exuracted with ethw—acerat—e-(—z-x——
100 m ). The conbi ned organics were washed with bri

sodi um sul fate. The crude material that was obtapned afteﬂ%ﬂmmﬂﬁ
of ethyl acetate was purified by flagy chrgmat ogrgphy

Et OAc/ hexane) and used as such in the &g
(5,7-Di fluoro-1-propyl -4-o0xo0-2,3,4,9-t¢g

B.
bazol -1-yl))-acetic

acid. 15 To a stirred sol utiod ature under nitrogen
of (5,7-difluoro-1- propyl - B33, 4,}\ e T car bazol - 1-yl )acetic
acid nethyl ester (032 g, 1 mmol) fn 5 nﬂ ofnﬁen R and 5 mM of pH 4
buf fer was added dropwi se over 1.5 h, aPol ution ot ©

2, 3-di chl oro-5, 6-di cyano-1, 4- benzqu|none (0.522 g, 2.3 nmmol) in benzene
(30 lﬁ After 4 h of stirring when the TLC shows -90% conver si on,
the m xture mas 20 diluted with water (25 m), ethyl acetate (50 m) and
10% sodi um sul fhéRin( 10 M ). The resulting m xture was stirred for '
[err]10 mn (until gubstantial, discolorati occurred), and 1Jyte

with 1 N NaOH (20 rrf{)l s“&{iﬁi’a@ﬂgﬂ%‘?’ ¢ash, ndshy h&%@?@'\m%‘e&h{/g%
acetate 19 (50 nm X 3) afdihd, Omaaybxbfempa{raéd Qfory, dlkgh Q~1fV2-TTt CAIBYE a'%oms,

B o o e WSy T hCAEC e o
Hydrol ysi s (24 h, MeCOH - trifliNohlkGify, gﬂcaaoﬂoﬂﬁZofg 2(®0cdrbon atomn$, higdrostysi hala,
D o™ 8oL o912 iy, oo 87 2 R i, whih cc
C, 62.15; H, 5.10; N, 4. 2lkylgmup haslrgrarbomatomss alkapmuydoefi3-p casbop gtams,jor
H, 12.1 (g 1 H, 6.8 - alkahesulfongmidb of 1-6 carbon atoms;

'Rs5 is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the atkyl moiety has 1-6 carbon atoms and the
cycloalkyl moiety has 3-8 carbon atoms;

20 Rg is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;
X is oxygen or methylene;
A is oxygen or NZ;
Z is hydroxyl, alkoxy, aryloxy, carboxyalkyloxy of 2-7 carbon atoms,
arylamino, or alkylsulfonyamino of 1-6 carbon atoms;
25  orapharmaceutically acceptable salt thereof.

-
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2.6 -.2.9 (dd, 2 H), 26—==23(m 2 H, 0.8 3 H). I R (KBr,
)

4 (t,
S " MO e
-34- Exanple 18 [e

[1,8-Di et hyl-4- hydroxy| m no-1, 3, 4 9- tetrahycjflo pyr ang
acetic acid A

[1,8-Diethyl-a4- mdrOWbWén&l%&néfﬁid&h%ﬁfcﬁ B e BFSE=romb
acetic acid nethyl ter he ester of arrpl e 4, ‘St ep B (0.5 g,
1. 6mmol ), hydr oBayE ’!ﬁ’r&ﬁém"“‘m hydrochl oride (0.17 g, 2.4mol), and 25 ni
pyridine were refluxed for 3.5 h. The reaction m xture was poured into
wat er, extracted with CHC 3. The organi ¢ phase was t hen washed with

1. 0N HC1 wat er, dilute NaHCO3, water_, and ﬁ{i ne,Adried (MySO) and
evaporated to yield a crude solid whi " wast purifiyd by filtration through
a pad of 15 silica gel and celite. The jJgrodyct, A.33 g was isolated as a
solid, m p. 188-190[err]C Anal ysi § CIRH22N2 &4 Cal cul at ed:

C, 65.44; H 6.71; N, 8.48. Ra

wherein
R1, R2, R3 and R4 are, each, independently, hydrogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms,
alkoxy of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms,
10 trifluroalkoxy, alkanoyloxy of 2-6 carbon atoms, hydroxy, halo,
trifluvoromethyl, cyano, amino, mono- or di-alkylamino in which each
alkyl group has 1-6 carbon atoms, alkanamido of 2-6 carbon atoms, or
alkanesulfonamido of 1-6 carbon atoms;
Rs is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
15 alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the
cycloalkyl moiciy has 3-8 carbon atoms;
Rg is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;
X is oxygen or methylene;
20 AisNZ;
Z is hydroxyl, alkoxy, aryloxy, carboxyalkyloxy of 2-7 carbon atoms,
arylamino, or alkylsulfonyamino of 1-6 carbon atoms;
or a pharmaceutically acceptable salt thereof and a pharmaceutical carrier.

Chis Sheet Has Been Re fi
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Found: C, 65.59; H 6.80; N, 8.27

[1,8-Di et hyl - %ﬁﬂg ylmn01349tetr iﬁﬂl‘ iiﬂl!%m w4 b] i
acetic acid 0. 8 1‘1% : H m l” S&Q?Hz
0.55 mml ), K2CB (0 ,,g @Eﬁ'H}KEDBEEI& aMeOH H2Omi xture (10 m - | rri)
. ﬁem'-sem:snn M X{l ur e gyas cooled to room
. To"the reaction m xture 25 was

were refluxed for 3
o ortactou oft  f BEES HPOR RBESH ton iyt iy el

tenperature and the

triturated using hexane to yield a solﬁd p. 165-168[err] C (dec.).
Anal ysis for: C17 H20 N2 O4.0. 06 Et Oft2 ‘cal \- ed: C, 64.38, H 6.41,
N, 8.71. 30 Found: C, 64.08; H ¥ . WD 98/ 04527
PCT/ US97/ 12782 - 35-
Exanple 12 [err] . Ra
Rq H CO2Rs
wherein
R1, R2, R3 and R4 are, each, independently, hydrogen, alkyl of 1-6 carbon
5 atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon: atoms,

alkoxy of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms,

trifluroalkoxy, alkanoyloxy of 2-6 carbon atoms, hydroxy, halo, -

trifluoromethyl, cyano, amino, mono- or di-alkylamino in which each

alkyl group has 1-6 carbon atoms, alkanamido of 2-6 carbon atoms, or
10 alkanesulfonamido of 1-6 carbon atoms;

Rs is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the
cycloalkyl moiety has 3-8 carbon atoms;

15 Rg is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;

X is oxygen or methylene;

AisNZ;

Z. is hydroxyl, alkoxy, aryloxy, carboxyalkyloxy of 2-7 carbon atoms,
arylamino, or alkylsulfonyamino of 1-6 carbon atoms;

20 or a pharmaceutically acceptable salt thereof, which comprises

(a) reaction of a compound having the formula I where A is oxygen and R1, R,,

Rs, R, R, R, and X are as defined above or a salt thereof with a compound having the

formula H,NZ where Z is as defined above to prepare a compound having formula I as

25 illustrated above where A is NZ and R,, R,, Rs, R,, Ry, R,, and X are as defined
above or a salt thereof; or

(b) hydrolysis of a compound having formula I as illustrated above where A,

R, R, Ry, R,, R and X are as defined above and R is alkyl of 1-6 carbon atoms or
alkenyl of 2-7 carbon atoms so as to form a compound having formula I as illustrated

30 above where A, R, Ry, Ry, R, Ry, R¢ and X are as defined above and R, is hydrogen
or a salt thereof.

Chis Sheet Has Been Replaced
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[>1ﬁ8 ngh ﬁgﬁ’é oqwg%gqu Eg/cﬁsézo )-1,3,4,9- tetrah dro-

pytano 4- sjodi um sal t.

[1,8-Diet h) ane 0 y - a onp) -1, 3, 4, 9- tetrahydro pﬁ%WﬁHEET
- b] -i ndol - 11 yH Pvdnge) apaged vettypagsdt-er . To the ester of.

' Exanpl e 4 e@bm(:o 5: paged ..6. tonpAgedwas Jadded 10 m  MeCH, 0.4 m 1N

HO and 0. B7 M H2O. The mxtmg\q s stiffred3one mnute foll owed by

addi tion of OAISOOHNECEPT . AT ONEE.. Aftfer overnight stirring, the MeOH was
15 evapor _ m added. Thi s aqueous phase was tw ce
extract ed DESCRIPTTON OF THE INYENTKIMNse was concentrated to a crude

solid and purified b% agcéordar{ée%ﬁﬁl &Rdn H&%hBﬁ”nﬂﬁ@éré’ﬁbQﬂe@U@ﬁé iR Srs %hléh as

- eluent. The product as a solid mfp (i ?2 err]C
- MS(El, nfz): A4Gre psgfelasr z]mtxagbntlc antigancer and antiAlzheimers agents of formula

[1, 8- Di. eth onyl - hydrazono) - 1, 3, 4, 9- t et r ahydr o- pyrano[ 3, 4-

~b]-indol -1 R(EBWCS}&EET ium sal t. . A The title conpound was

prepared a CJ1 dr g T o tne et hod of EBaan e, 18, Sl B using 0.2 g
: (Zg.49 nmol ﬁgw from Step A in §thyl ether gave the
-produt 0_. , &Q—QEOId m p. M5 [(-)FAB niz]:
392 (M[erf] Y 1PA527 o _
PCT/ US97/ 12782 3 6
Exanpl e 20 Hrerr— ' o, N B Gosme
5 I
(.
o wherein _
Ri, R2, R3 and R4 are, each, independently, hydrogen, alkyl of 1-6 carbon
10 atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms, alkoxy
of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms, trifluoroalkoxy,
alkanoyloxy of 2-6 carbon atoms, hydroxy, halo, trifluoromethyl, cyano,
amino, mono- or di-alkylamino in which each alkyl group has 1-6 carbon
_ atoms, alkylmido of 2-6 carbon atoms, or alkylsulfonamido of: 1-6 carbon
15 atoms; |
R5 is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2—7 carbon atoms,
alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
_ alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the
: cycloalkyl moiety has 3-8 carbon atoms;
4 ”;,‘ 20 Rg is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;

- X is oxygen or carbon;
A is oxygen or NZ;
Z is hydroxyl, alkoxy, aryloxy, carboxyalkyloxy of 2-7 carbon atoms, arylamino,
or alkylsulfonyamino of 1-6 carbon atoms;
25  or a pharmaceutically acceptable salt thereof. The compounds where A is oxygen are
presented only for the treatment of colorectal cancer and Alzheimer's disease.

This invention proiiides both the R and S stereoisomers of the C-1 alkanoic acid,
as well as to mixtures of the R and S stereoisomers. Throughout this application, the
30 name of the product of this invention, where the absolute configuration of the C-1
alkanoic acid is not indicated, is intended to embrace both R and S enantiomers as well
as mixtures of the two. The terms alkyl, alkenyl, and alkynyl include both straight "




S .. ) : :
(1°°8- Di et hyl - 4- hydoxyi mi no- 2, 3, 4, 9-t et rahydr o- 1H car bazol - 1-yl ) -aceti c acid

The title conpound was prepared—according to the nethod b ;
using of the 10. The title conpound &gspgf@ﬁ@ml §HEET

whi t e sol Tm"ﬂ‘"ﬂ"'ﬂ“?’ltgﬂ!ﬁ”lc 10 Anal ysis for: C18 H22 N2 OB

Cal cul at ed: Found: C, 68.40; H 7. 11;
N, 8.82. WD 98/ 04527 ' -33_

PCT/ US97/ 12782 - - 37- VWHAT | S
CLAI MED | S: 1. A conpound of fornmula I havi ng the structure [err]
5

4. The compound according to claim 1, which is [1,8-diethyl-4-hydroxyimino-
1,3,4,9-tetrahydro-pyrano [3,4-b] indol-1-yl]- acetic acid or a pharmaceutically
acceptable salt thereof.

5. The compound according to claim 1, which is [1,8-diethyl-4-(methanesulfonyl-
hydrazono)-1,3,4,9-tetrahydro-pyrano [3,4-b] indol-1-yl]-acetic acid sodium salt.

6. The compound according to claim 1, which is (1,8-diethyl-4-hydroxyimino-
10 2,3,4,9-tetrahydro-1H-carbazol-1-yl)-acetic acid Or a pharmaceutically acceptable salt
= thereof.

1. A pharmaceutical composition which comprises a compound of formula I
having the structure |
15

REPLACEMENT SHEET

14 JAN 1999
wherein

20 R1.R2, R3 and R4 are, each, independently, hydrogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms,

alkoxy of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms,

trifluroalkoxy, alkanoyloxy of 2-6 carbon atoms, hydroxy, halo,

trifluoromethyl, cyano, amino, mono- or di-alkylamino in which each

25 alkyl group has 1-6 carbon atoms, alkanamido of 2-6 carbon atoms, or

alkanesulfonamido of 1-6 carbon atoms;

R5 is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the

30 cycloalkyl moiety has 3-8 carbon atoms;
R¢ is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;

g\'.—

»

by
T



V\/o_,erei{n ) Rl, R2, R3 and R4 are, each, independently, hydrogen,

afkyl. of 1-6 carbon 10 at ons, al kenyl of

al kynyl of 2-7 carbon atons, al koxy oﬁﬁﬁmmWEET
aral koxy of 7 to 12 carbon atons, trifluroal koxy,

al kanoyl oxy of 2-6 carbon atons, hydroxy, halo,

trifluoronmethyl, cyano, am no, nono- or di-alkyl am'—ne—i—n_whj_ah_%

al kyl group has 1-6 carbon atomns, al kananigg_of 2 %ﬂimmon at ons,

al kanesul f onam do of 1-6 carbon atons; kyI of
1-6 carbon atons, al kenyl of 2-7 carbon atons, m"mﬁm oxyal kyl
in which each al kyI Xrig p&ygenipamethydenear bon at ons or

al kyl cycl oal kyl in whie®.the al kyl noi ety has 1-6 carbon atons and the

cycl oal kyl noi ety has. 3-8 carbon atomns; IS gdr ogen al kyl of
1-6 carbon atons orza%skBYSFP B alk qu%arﬁ@pgyapmxyalkyloxy of 2-% cagh %x?@gﬁ,or

met hyl ene; A h§ldino, or alkylsulfonyasinhéofy-d rc@ébbh atoﬁisKOXy aryl oxy,
car boxyal kyl oxy of 2- carbo

2 kyl sul fortyam no. of 4P uaﬁlatas??eta%a“}?ms%y iR R

acceptabl e salt thereof. . The conpound according to claim 1,
wherein R6 is ydro eof
R Lk S e S S i G g
car bon atons, - al kenyl of 1 carbon atons, or al koxyal kyl in which
each al kyl _n:o.l.ew,,has, 1. ﬁ.wggrbon atons or 2 pharmaceutical ly

accept abl ol REFLACEMENP SHEET re B

- 38 -
(o 14 JAN 1999 \ X

4)

10

wherein
R1, R2, R3 and R4 are, each, independently, hydrogen, ‘alkyl of 1-6 carbon
15 atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms,
alkoxy of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms,
trifluroalkoxy, alkanoyloxy of 2-6 carbon atoms, hydroxy, halo,
trifluoromethyl, cyano, amino, mono- or di-alkylamino in which each
. alkyl group has 1-6 carbon atoms, alkanamido of 2-6 carbon atoms, or
e 20 alkanesulfonamido of 1-6 carbon atoms;

R5 is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the
cycloalkyl moiety has 3-8 carbon atoms;

25 Rg is hydrogen, alkyl of 1-6 carbon atoms or alkenyI of 2-7 carbon atoms;

X is oxygen or methylene;

A is NZ;

Z is hydroxyl, alkoxy, aryloxy, carboxyalkyloxy of 2-7 carbon atoms,
arylamino, or alkylsulfonyamino of 1-6 carbon atoms;

30 or a pharmaceutically acceptable salt thereof, which comprises



4. . The conpound accor di ng to' claim1l, which is
[ 178 di et hyl - 4- hydroxyiri-ae=____ 1, 3, 4, 9-t et r ahydr o- pyrano [ 3, 4-b]

indol-1-yl]- ' ' r a pharmaceutically T
t her eof . g?m,’ﬁllmlgjﬁ !H"re conpound accor di ng REP%@WM%HEE
[ 1, 8- di et hyl - 4-( mét han -

hydrazono) -1, 3, 4, 9-t et rahydr o- pyrano [ 3, 4-b] indol-1-yl]-acetic acid sodium
salt. : 6. The conpound accordijypio claim1, which is )

(1, 8-di et hyl - 4- hydr oxyi m no- 10

2,3,4,9-tetrahydro- 1H carbazol -1-yl)-acetic acid or a pharmaceuti cal |l¥
accept abl e salt (a) reactipe péafcompound having the formyla Jtyeherm Adsoxyggn and R1,

c?ppgtsi ﬁieon WhR £ RS RIPRL SRS afd KOABR SN derinkd faBbvRIbAa lsalt thereof witf\d E8mbdifad
S u u

5lerr ) erei 20 R1, .
and R4 are, e;‘l‘ﬂ’{gnﬂ ﬁli%é%@?%%ﬁ‘@“?,wh%%ﬁ@r#\g}%%&%mﬂ@%ﬁ fRyppound having
atons, al kenylfofthuld-T/asdhtistaredaibons whatdekd iyNZaihd R, /RsR:DRY Rt RgFand X are as
al koxy of §-6 3 b(gnlh%t QB . .1 al kg)ég of 7 to 12 carbon atons,
trifluroal ox;ff 1F%a °o§|°5§37 co carbon atons, hydroxy, halo,
trifluoronethyl, cy@hbydmiysisoof axgompound hdving|fagmulail as illustrated @hoeawhere &5
al kyl group h cas bgn KeRang - .
al kanesul fona%’éld(i)tz’g]f{ '1- 6%3@%?@3?%#3; 0 %dﬁé% ﬁ%%}g ﬁE%ﬁgagﬁ{ma?rkyl
of 1-6 car bon akesmyof &i7\capan aemesoyastefpan a goempgund having formula I as 1llustrated
al koxyal kyl i mabeké %e&aﬁ,hkﬁlﬁgyilzﬁ Ry RE, R X a 28 ehAdd MoREEn@R is lg/q[r%gen

e

al kyl cycl Qal kyl in i ch the al kyl noiety has 1-6 carbon atons an
cycl oal kyﬁami‘gwa}ﬁ%ﬂ@B car bon at ons;

(o

9.,  Use of a compound of formula I having the structure

REPLACEMENT SHEET R B A
1.4 JAN 1999 \ X
Ra
R, N R coms
I
15
wherein

R1, R2, R3 and R4 are, each, independently, hydrogen, alkyl of 1-6 carbon

atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms,

20 alkoxy of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms,
trifluroalkoxy, alkanoyloxy of 2-6 carbon atoms, hydroxy, halo,

trifluoromethyl, cyano, amino, mono- or di-alkylamino in which each

&

£/

alkyl group has 1-6 carbon atoms, alkanamido of 2-6 carbon atoms, or
alkanesulfonamido of 1-6 carbon atoms;

25 R5 is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the
cycloalkyl moiety has 3-8 carbon atoms;

Ré is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;

30 X is oxygen or methylene;

AisNZ;



R@_,is*hydrogen, al kyl of 1-6 carbon atons or al kenyl of 2-7 carbon atons;
-39-. X is oxygen or nethyl ene; Ais Nz

Z is hydroxyl, ai—k“oxchar boxyal kyl oxy of ZREPJ[A MEm SHEET

aryl am no, or r“]m‘ “[ 1-6 carbon atons;
phar maceut i cal | y nam;“m hereof and a phar maceut I cal car r| er.
A process eLprépafat‘T on of a conpound of fornmula |I having the

structure [err] wher ei+{#1 - Rl, R2, R3 and R4 "
are, each, independently, hydrogen, aIkyI of 1-6 carbon 15

atons, al kenyl of 7. carpon  at ar bo ons
al koxy of 1-6 car brz% ‘étlyrﬁg X¥y &ﬁﬁ?&y lix’?yt‘if“é%"y 3§ é’? carbon atoms,
trifluroal koxy, alkanoy!arylamiro, 8¢ flkylsulfumyaminorof 1 &qaibm@tomb:al 0,

2l kyl "oroup. has' 1 cotepaRicRRically Nl Syl Bl s bRl 676

treatment of an arthritic condition.

5
10.  Use of a compound of formula I having the structure
- . Ry R A
- |REPLACEMENT SHEET!
' ' X
. 14 JAN 999 Rs )
- iy N“ Rs COsRe
- I

10  wherein
R1, R2, R3 and R4 are, each, independently, hydrogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms,
alkoxy of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms,
trifluroalkoxy, alkanoyloxy of 2-6 carbon atoms, -hydroxy, halo,
15 trifluoromethyl, cyano, amino, mono- or di-alkylamino in which each
alkyl group has 1-6 carbon atoms, alkanamido of 2-6 carbon atoms, or
alkanesulfonamido of 1-6 carbon atoms;
R5 is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
S alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
20 . alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the
cycloalkyl moiety has 3-8 carbon atoms;
Rg is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;
X is oxygen or methylene;
A is oxygen or NZ;
25 Z is hydroxyl, alkoxy, aryloxy, carboxyalkyloxy of 2-7 carbon atoms,
arylamino, or alkylsulfonyamino of 1-6 carbon atoms;
or a pharmaceutically acceptable salt thereof to make a medicament for the
treatment of colorectal cancer.

30 11.  Use of a compound of formula I having the structure



x

20, .’ . al kanesul f onam do of 1-6 carbon atons; - RS is
hydr.ogen, al kyl of 1-6 carbon atoms, alkenyl of 2-7 carh . :

al koxyal kyl in which each al kyl noiety has 1-6 car bonﬁm&mENT SHEET
al kyl cycl oal kyl i n whi-eh—the—al kyl noiety has 1-6 carbon atons and the

cycl oal kyl noi et arbon atons; 25 R6 is hydrogen, alkyl of
1-6 car bonmll‘lﬁ‘ﬁ“)iﬁa“ﬁiﬁ of 2-7 car bon at ons; X is oxygen or
nmet hyl ene; Z42s hydroxyl al koxy, aryl oxy, °
car boxyal kyI oxy of 2-7 carbon at ons, aryl am no, or

al kyl sul fonyam no of 1-6 carbon atons; 30
acceptabl e salt thereof, which conpmjses Fl1
-40 - (a) reaction of .

I s oxygen and R1, R2, R3, R4, R%
salt thereof with a corrpound

defi ned above to prepare a conp '
above where Ais NZ and Rl, R2, R3, R4,/ R5, By d

or a pharmaceutically

g the formula | where A
@ as defi ned above or a
a H2ZNZ where Z is as
la |l as illustrated

SUE as 5 defi ned
above or a salt thereof; or R4 (b) hydr ol yst & &f a conmpound
having formula | as illustrated above where 4, Rl, R2, R3, R4, R5 and
X are as defined above and R6 is al kyl of 1-6 carbon atom; or al kenyl
of 2-7 carbon atons so as to forma conpound having formula | as
i l.lustrated above where A, Rl, R2, R3, R4, R5, R6 and X are as
defined above 5‘55’ I's hydro or a salt t her eof . Use
of a conpond of f&IR2HR3 angd 334191'0; pachs indgpendestly chydrogen, alkyl of 1-6 carbon

e, atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms,

(i3 alkoxy of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms,
trifluroalkoxy, alkanoyloxy of 2-6 carbon atoms, hydroxy, halo,
trifluoromethyl, cyano, amino, mono- or di-alkylamino in which each

10 alkyl group has 1-6 carbon atoms, alkanamido of 2-6 carbon atoms, or
alkanesulfonamido of 1-6 carbon atoms;

R5 is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the-

15 cycloalkyl moiety has 3-8 carbon atoms;

Rg is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;

X is oxygen or methylene;

A is oxygen or NZ;

Z is hydroxyl, alkoxy, aryloxy, carboxyalkyloxy of 2-7 carbon atoms,

20 arylamino, or alkylsulfonyamino of 1-6 carbon atoms;
or a pharmaceutically acceptable salt thereof to make a medicament for the

treatment of Alzheimer's disease.
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15 _wherein Rl, R2, R3 and R4 are, each, indepegiteq
hydr ogen, al kyl of 1-6 carbon atons, al kenyl of :.5 i ¢
carbon atons, al KP@Tof 2-7 ca\rdsmmmw IMROPERTY ORGANIZATION  a| k 0XNggH

car bon atons,

trifluroal TSXERNA

aral koxy of 7 to 12 carbon a

honal Bureau
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(54) Title: PYRANOINDOLE AND CARBAZOLE INHIBITORS

(57) Abstract

This invention provides compounds of formula (I)
wherein R;, R2, R3 and Rs are, each, independently,
hydrogen, alkyl, alkenyl, alkynyl, alkoxy, aralkoxy, tri-
fluoroalkoxy, alkanoyloxy, hydroxy, halo, trifluoromethyl,
cyano, amino, mono- or di-alkylamino, alkanamido, or alka-
nesulfonamido; Rs is hydrogen, alkyl, alkenyl, alkoxyalkyl
or alkylcycloalkyl: Rg is hydrogen, alky! or alkenyl; X is
oxygen or carbon; A is oxygen or NZ; Z is hydroxyl, altkoxy,
aryloxy, carboxyalkyloxy of 2-7 carbon atoms, arylamino, or
alkylsulfonylamino of 1-6 carbon atoms; or a pharmaceuti-

OF COX-2

U]

CO2Rg

cally acceptable salt thereof, which are useful in the treatment of arthritic disorders, colorectal cancer, and Alzheimer’s discase.




5 10. UseWrrml a | having the structure [err]

ﬁoﬂ wher ei Ink I and R4 are, each, |ndepende%_025PCT*
yerogen, al ky 1- L“L " at ons, _al kesy=—61

carbon atons, al k W ’“‘\“\ atoms ssHEETHAslm 030‘14%8
car bon at ons, ara wt 05 12" car bon at os43 - REPLAC '
trifluroal koxy, al kanoyl oXxy of 2-6 carbon atons, hytdrox e
trifluoronethyl, cyano, am no, nono- or di-al kyI amno in whi ch each

al kyl group has 1-6 carbon atons, al kanam do of 2-6 carbon atons, or

al kanesul f onani di2-of Useofmedmpovad offormula I having the s@actirs hydrogen al kyl of
1-6 carbon atons, al kenyl of 2-7 carbon atons, :

al koxyal kyl in whi ch each al kyl noiety has 1-6 carRon atons or 20
al kyl cycl oal kyl in which the al kyl noi &y haf11-6 cgrbon atoms and the

cycl oal kyl noi ety has 3-8 carbon at ons; "Ro\ S hydr ogen, al kyl
of 1-6 carbon atons or al kenyl of 2-7car
or met hyl ene; B A is oxyg 0 75

% 7 C Zle

X is oxygen
al koxy, aryloxy, carboxyal kyl oxy of

X Zis hydroxyl ,

arylam no, or al kyl sul fonyam no of 1-6 carlon at,’l}ms :Rs or a
pharmaceutical ly acceptable salt thereof tf make a nedi can@n? for the
treatment of col orectal cancer. 30 1 1. Usg of a conpound of fornula
| having the structure '
_ 5
wherein

R1, R2, R3 and R4 are, each, 1ndependently, hydrogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms, alkoxy
_ of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms, trifluroalkoxy,
10 : | alkanoyloxy of 2-6 carbon atoms, hydroxy, halo, triflucromethyl, cyano,
amino, mono- or di-alkylamino in which each alkyl group has 1-6 carbon
atoms, alkanamido of 2-6 carbon atoms, or alkanesulfonamido of 1-6
carbon atoms; _
R5 is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
15 - - alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the
cycloalkyl moiety has 3-8 carbon atoms; '
'R is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;
: : X is oxygen or methylene;
20 AisNZ; -
Z is hydroxyl, alkoxy, aryloxy, carboxyalkyloxy of 2-7 carbon atoms, arylammo, |
or alkylsulfonyamino of 1-6 carbon atoms;
ora pharmaceutlcally acceptable salt thereof to make a medicament for the
treatment of an arthritic condition.
25 S .
13.  Use of a compound of formula I having the structure -
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- 42 - Lerr] wherein 5 .. Rl, R2, R3 and. R4 are,

each, independently hydrogen al kyl of 1-6 carbon - : t ons
alkenyl "of 2-7 carbon atons, alkynyl of 2-7 carbon atohs, L AHP‘96025 PCT*
al koxy of 1-6 car bm of 7 to 12 carbon atons, . 30.04.98

al kyl group has 1*6 T<artbom alkananldo of 2-6 ca
al kanesul f onam do of 1-6 carbon atons; R5 isS

1-6 carbon atons, al kenyl of 2-7 carbon at ons, A -
al koxyal kyl in mhich each al kyl- noi et yrRpas 1B6 carlyon atons or
al kyl cycl oal kyl in which the al kyl noiety beag 1-6
cycl oal kyl noiety has 3-8 carbon atons;
1-6 carbon atoms or .al kenyl of 2-7 carpoX

trifluroal koxy, 6 car bon at hydr offfi=halo,
trifluoronethyl, ﬁm ," ’ﬂ Jﬁmo- %E‘)S/I anm no ISHE
a )

R6 |§ hydrogen, al kyl of
X i s oxygen or

net hyl ene; "A is oxygen oF'3Nz; hydroxyl al koxy,
aryl oxy, car boxya+‘ky| oxy of 2-7 carbon at ofrs, Z(ﬁ- aryI am no,
or al kyl sul fonyami no of 1-6 carbon atons; R4 SO#i%r maceut i cal i y
acceptabl e salt thereof to make a nedi canent forg the : . t r eat nent

of Al zhei ner's di sease.

wherein '
R1, R2, R3 and R4 are, each, mdependently, hydrogen, alkyl of 1-6 carbon
5 . atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms, alkoxy
of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms, trifluroalkoxy,
alkanoyloxy of 2-6 carbon atoms, hydroxy, halo, triﬂuordmethyl cyano,
amino, mono- or di~alkylammo in which each alkyl group has 1-6 carbon
atoms, alkanamido of 2-6 carbon atoms, or alkanesulfonamido of 1-6

10 ' carbon atoms;

R5 is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms,
alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the alkyl moiety has 1-6 carbon atoms and the
cycloalkjl moiety has 3-8 carbon atoms;

15 Rg is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;
- X s oxygen or methylene; ' ' '

A is oxygen or NZ,

Z is hydroxyl, alkoxy, aryloxy, carboxyalkyloxy of 2-7 carbon atoms, arylammo
- or alkylsulfonyamino of 1-6 carbon atoms; .

20 - or a pharmaceutically acceptable salt thereof to make a medicament for the
treatment of colorectal cancer. |

14. Useofa compound of formula I having the structure
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wherein

AR

"Ri1,R2, R3 and R4 are, each, independently, hydrogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 ¢arbon atoms, alkoxy
of 1-6 carbon atoms, aralkoxy of 7 to 12 carbon atoms, trifluroalkoxy,
alkanoyloxy of 2-6 carbon atoms, hydroxy, halo, trifluoromethyl, cyano,
‘amino, mono- or di-alkylamino in which each alkyl group has 1-6 carbon
atoms, alkanamido of 2-6 carbon atoms, or alkanesulfonamido of 1-6
carbon atoms; |

Rj5 is hydrogen, alkyl of 1- 6 carbon atoms, alkenyl of 2-7 carbon atoms,

alkoxyalkyl in which each alkyl moiety has 1-6 carbon atoms or
alkylcycloalkyl in which the alkyl moiety has. 1-6 carbon atoms and the
cycloalkyl moiety has 3-8 carbon atoms;

Rg is hydrogen, alkyl of 1-6 carbon atoms or alkenyl of 2-7 carbon atoms;

X is oxygen or methylene; -

A is oxygen or NZ;

Z is hydroxyl, alkoxy, aryloxy, carboxyalkyloxy of 2-7 carbon atoms, arylammo, _
or alkylsulfonyamino of 1-6 carbon atoms;

or a pharmaceutically acceptable salt thereof to make a medicament for the

treatment of Alzheimer's disease.
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