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TITLE OF THE INVENTION

PHARMACEUTICAL C OMBINAT!ON FOR THE TREATMENT OF PROSTATIC HYPER-
PLASIA. CONTAINING A § ALPHA-REDUCTASE INHIBITOR AND AN ANTIANDROG-

EN :

CROSS REFERENCE TO RELATED APPLICATIONS

This application is a continuation-in-part
of U.S.S.N. 07/672,511 (Case 18354), filed March 20,
1991. B '

BAQEQBQHED_QEJHHLJEXEHIIQH

This invention relates to a new method
of treatment for patients, i.e. men having benign
prostatic hyperplasia (BPH), involving combination
therapy of administering.therapeutically effective
amounts of a So-reductase inhibitor in combination
with an aj-adrenergic receptor blocker.

2. Background of the Invention

' ' Benign prostatic hyperplasia (BPH) affects.
a substantial number of males over the age of 50 and
usﬁally‘requirés surgery in advanced stages for
relief. : |
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It is known that testosterone (T) is
secreted by the testes and adrenal glands but

- can undergo a Sa-reductase mediated conversion

to dihydrotestosterone (DHT) in peripheral sites
including the liver, skin, and prostate. DHT is

_ preferentiaily bound by the nucleus of prostatic

cells thus indicating that DHT, rather than T, is
the primary androgen required by the prostate fo;
its growth and function. This led to the hypothesis

‘that, by inhibiting Sa-reductase, the formation

of DHT could be curtailed and hopefully prostate
regression obtained. |

Finasteride, 17B(N-t-hutyl)carbamoyl-a-aza—
50-androst-l1-en-3-one, was developed as a compound

- which was found to inhibit 5a-reductase and exhibit
- positive effects against benign prostatic hyperplasia.

Finasteride is a 4-azasteroid and a competitive,
inhibitor of the enzyme. - It shows no affinity for
the androgen receptor and so would not be expected to
interfere with the binding and action of T in those

- tissues, such as muscle, which respond to T, and thus

should not result in feminizing characteristics.
' Typical 4-aza steroid So~reductase
inhibitors include those developed by Merck. (See

‘U.S. Pat. 4,377,584 to Rasmusson, et al.; U.S. Pét.

4,220,735 to Rasmusson, et al.: U.S. Pat. 4,845,104
to Carlin, et-al.; U.S. Pat. 4,760,071 to Rasmusson,
et al., which discloses finasteride, being 17B-
(N-t-butyl)carbamoyl-4-aza~-5c~androst-l-en-3-one,
known by its trademark as PROSCAR*; U.S. Pat.
4,732,897 to Cainelli, et al.; U.S. Pat. 4,859,681
to Rasmusson, et al.; EPO Publn. 0 155 076; EPO
Pubin. 0 004 949; and EPO Publn. 0 314 189.
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In many instances, reversal of the prostate
enlargedent process is accompanied by symptomatic
relief from nocturia, hesitancy, and difficulty
in urination. However, symptomatic relief does

5 not occur in all cases. When the Sa-reductase

‘ inhibitor inhibits the rate of development of the
enlarged prostate without attendant shr1nkage.
symptomatic relief as experienced by the patients
may not occur. .

10 | What is desired in the art is a combination
therapy both to ‘treat the underlying cause of BPH and
to treat the short-term symptoms of the disease as '
well. o

"~ 15. " SUMMARY OF THE INVENTION =
' By this invention there is p:ovided.é method
of treating benign prostatic hypertrophy patients
being treated with a 4-aza steroid So~-reductase

_ inhibitor and are- experiencing inadeguate symptomatic

20 relief who are in need of such treatment comprising
the step of administering in combination to such
patients therapeutically effective amounts of a
5a-reductase inhibitor, a 178-substituted 4-azaster-
oid, a 178-substituted non-azasteroid, 17B8-acyl- 3-

25 carboxyandrost-B S5-diene, benzoylamxnophenoxybutano1c
-acid derivative, fused benz(thio)amide or c1nnamoy1—
amide derivative, aromatic 1l,2-diethers or thioethers,
aromatic ortho-acylaiinophénoxy alkanoic acids, ortho
thioalkylacylaminoPhehoxy alkanoic acids, pharmaceuti-

30 caliy acceptable salts and esters thereof, and
particularly an oj-adrenergic receptor blocking
agent, also termed herein "al-blockér".
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Thus, the combined effect of a 5o~

" reductase inhibitor in inhibiting DHT production

in the prostate and the oj-adrenergic receptor

. blocker, i.e. terazosin, will result in a greater

effect on suppressing the growth and symptomatic
relief of enlarged prostate than either agent by
itself.

BRIEF DESCRIPTION OF THE INVENTION AND PREFERRED.
EMBODIMENTS ' '

In one preferred aspect, the present inven-
tion provides an effective method of treating BPEH in
patients in need of symptomatic relief by administer-
stering therapeutically effective amounts of the .
aj-blocker in association with a Sa-reductase
inhibitor or pharmaceutical composition thereof. The
active compounds may be administered together or in
any order, as discussed hereinafter.

By the term "patients in need of such treat-
ing' is meant male pafients with functioning gonads

' who are being treated with a So-reductase inhibitor

in a therapeutic program designed to combat benign
prostatic hyperplasia (BPH) and are discovered to be
in need of symptomatic relief. |

The use of therapeutically effective amounts
of the 5a-reductase inhibitor and the aj-blocker

-in accordance with this invention effectively treats

the adverse symptoms of BPH including nocturia, hesi-
tancy, decreased urinary flow, and the like.

It has been shown that stimulation of
a-adrenoreceptors contributes to the obstruction
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of benign prostatic hyperplasia (See M. Caine,
et al., Br. J. Urol., Vol. 48; pp. 255-263 (1976).
Alphal-adrenergic"receftdr blockers function
generally as anti-hypertensive agents by blocking
o-adrenergic receptor sites. They relax stromal
(smooth) tissue in the bladder, which cause fibrous
tissue to contract when stimulated by noradrenaline
and results in decreased urinary flow rates. Thus,
the effect of the aj-blocker is to relax the fibrous

tissue and result in increased urinary flow rates.

a-Adrenergic blocking agents bind selec-
tively to the « class of adrenergic receptors and
thereby interfere with the capacity of sympathomimetic
amines to initiate actions at these sites. -
There are prominent differences in the
relative abilities of a—adrenergic.biocking_agents
to antagonize the effects of stpathomemetic'amines
at the two subtypes of « receptors. It is known
that Prazosin is much more potent in blocking
a;-(postsynaptic) receptors than a,-receptors that,
among other effects, modulate neural release
of transmitter (presumed presynaptic receptors)
Phenoxybenzamine is a moderately selective o;-
blocking agent, while phentolam1ne is only three
to five times more potent ‘in 1nh1b1t1ng oy- than
ay~adrenergic receptors. In contrast, yohimbine is
a selective ap-blocker and has been shown to prevent
the antihyperténsive effects of clonidine,
an ag~agonist. '
| -However.ipreferred in this invention are -
a—adienergic blockers which preferably be ay-
blockers and have little or no ap-blocking activity.
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Examples of o-adremergic receptor
blockers are térazosin (Abbbtt—ﬂytrin*) whose
chemical name is 1—(4—amino—6.7-dimethoxy-2—quinazo—-
linyl)-h—[(tetrahydro-z-furanyi)catbonyl]piperazine.
as described in German Patent 2,646, 186 and U. S.

Patent 4,026, 894 doxazosin (Pfizer-Cardura*) whose

chemical name i§s l-(4-amino-6,7-dimethoxy-2-quinazo-
1iny1)—4-[(2;3-dihydro-1,4—bénzodioxih—2—y1)carbonyl]—
piperazine, as described in German Patent 2,847,623
and U.S. Patent 4,188,390; prazos1n (Pfizer-
M1n1pres*) whose chemical name is l-(4-amino-
6,7-dimethoxy-2-quinazolinyl)-4-(2-furanylcarbonyl)
piperazine, as described in British Patent 1,156,973,
U.S. Patent 3,511,836 and Netherlands Patent Appln.
7,206,067; bunazosin (Sandoz-Detantol*) whose
chemical name is 1-(4-amino-6,7-dimethoxy-2-
quinazolinyl)hexahydro &4-(l-oxobutyl)-1H-1,4-
diazepine, as described in Belgian Pat. Appln.
806,626, U.S. Patent 3,920,636 and Japanese Kokai
75,140,474 1ndoram1n (Baratol*-Wyeth) whose chemxcal.

"name is' N-[1-[2-(1H-indol-3-yl)ethyl]~4-

piperidinyl]benzamide, as described in South African
Patent 68 03204, U.S. Patent 3,527,761; Alfuzosin
(Synthelabs) whose chemical name is N-[3-{(4-amino-~

.6,7-dimethoxy-z-quinazolinyl)methylamino]proPylj

tetrahydro-2-furancarboxamide, as described in .
German Patent 2,904,445 and U.S. Patent 4,315,007.
Preferred is where the 4-aza steroid has the

~ formula:

ThszheetHasBeen
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wherein the dotted line represents a double bond when

presenf Rl and R3 are independently hydrogen, methyl

or ethyl, '

_RZ is a hydrocarbon radical selected from strazght or

branched chain substituted or unsubst1tuted alkyl,

cycloalkyl or aralkyl of from 1-12 carbons or,

monocyc11c aryl optionally containing 1 or more lower

alkyl substituents of from 1-2 carbon atoms and/or 1

or more halogen substituents,

R' is hydrogen or methyl,

R'" is hydrogen or ﬁ-methyl,

R"*' is hydrogen, o-methyl or B-methyl, and
pharmaceufically acceptable salts or esters
thereof.

A preferred embodiment of the compound of
formula I applicable in the process of our ‘invention
is represented by the formula: ' '

0
i

L]

IT
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" wherein

Rl is hydrogen methyl or ethyl, and

RZ is branched chain alkyl cycloalkyl, aralkyl of
from 4-12 carbons, phenyl, optionally substituted
by ﬁethyl, chloro or fluoro, substituted or
unsubstituted 1-, 2-adamantyl, 1l-, 2-adamantyl-
methyl, 1-, 2- or 7-norbornany1 1-, 2- or
7—norbornanymethy1 '

Representative compounds of the presenf :
invention include the following: '

. 175-(N—tert-amylcarbamoyl-a-aza—Sapandrost-l—en—

3-one,
17B—(N—tert—hexylcarhamoyl)-4-aza-5arandrost 1—en-
3-~one.

: 17B-(N—tert-butylcarbamoyl) 4-aza-5a—androst-1—en-.

3-one,
178—(N-isobutylcarbamoyl)-a-aza-Sa-androstel-enA
'~ 3-one, _
178-(N-tert-octylcarbamoyl)-4-aza-5a-androst—-l-en-
3-one,
178-(N—octy1carbamoy1)-4-aza-5u~androst—1—en- 3-one,
178-(N-1,1-diethylbutylcarbamoyl)-4-aza-5a—-androst—
l-en-3-one, ' '

'17B—(N-neopentylcarbamoyl)-4-aza—5a~androst-1—en—

3-one,
17B-(N—Z-adamantylcarbamoyl)-4-aza—5a~androst-l-en—
3-one, :
17B—(N—l-adamantylcarbamoyl)-4—aza-5u~androst-1-en-
-3-one, '
17B.(N-Z-norbornylcarbamoyl)—a-aza-SaPandrost-l—en-'
3-one, -

“This Sheet Has Been Replaced
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17B-(N-l-norbornylcarbamoyl)-4-aza—5a~androst 1—en-
3-one, ’ _
178-(N-phenylcarbamoyl)-4-aza-4-methyl-50~androst-
l-en-3-one, ' -
17B—(N-benzy1carbamoyl)-4—aza-4—methy1—5a-androst-
l-en-3-one, .
178-(N-tert-amylcarbamoyl-4-aza-4-methyl-Sa-androst-
l-en-3-one,
17B—(N—tert—hexylcarbamoyl)—4-aza-4—methy1-5a~
androst-l-en-3-one,
17B-(N—tert-butylcarbamoyl)-4—aza-4-methy1—5a-
androst-l-en-3-one,
178-(N-isobutylcarbamoyl)~4-aza-4-methyl-5a-androst-
l-en;B—one. ' :
178-(N—tert-octylcarbamoyl) 4-aza-4-methy1—5a—
androst-l-en-3-one.
178-(N-1,1,3,3-tetramethylbutylcarbamoyl)-4-aza-
5a-androst-l-en-3-one,
178-(N-octylcarbamoyl)-4-aza-4-methyl-50-
- androst-l-en-3-one,

178-(N-1, 1-d1ethylbuty1carbamoyl)-4—aza—4-methyl—5a~

androst-l-en-3-one,
17B-(N-neopentylcarbamoyl)-4-aza-4—methy1—5a—androst~

l-en-3-one,
17B(N—l-adamantylcarbamoyl)-4—aza-5a—androstan- .

3-one; :
17B(N—l-adamantylcarbamoyl)-4-methy1-4—aza-5a—

androst-l-en-3-one;
17B(N-l-adamantylcarbamoyl)-a-methyl-a—aza-

Sa—-androstan-3-one;
17Bq(N—l-adamantylmethylcarbamoyl)-A—aza-Sas |

androst-l-en-B-one,'

I —

"
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17B-(N-Z-adaméntylcarbamoyl)-4-aza-5a—androstan—
" 3-one; '
17B-(N—methyl-N—Z—adamantylcarbamoyl)—a-methyl-é-aza-
androstan-3-one;
178—(N-Z-adamantylcarbamoYl)-4—methy1-h—aza—
" Sa-androstane-3-one;

178-(N-2-adamantylcarbamoyl)-4-methyl-4-aza-

So~androst-l-en-3-one;
17B-(N—methyl—N—Z-adamantyl)carhamoyl—4—methy1—4-aza-
androst-~l-en-3-one; -

- 17B-(N—(3-methy1)-l-adamantyl-carbamoyl)—4-aza—4—

methyl—Sa—androst—an-B-one,
17B-(N—exo*Z—norbornanylcarbamoyi)-4-aza~4-methy1;5a-'

androst-l-en-3-0ne;
17B-(N—exo-z-norbornanylcarbamoyl)—4-aza-5a~androst-

- 1-en~-3-one; 17B-(N—Z-adamantylcarbamoyl)-4—aza-5a—

androst-en-3-one;
17B-(N—methyl-N—Z-adamantylcarbamoyl)-4-aza-4-methy1-
~ androstan-3-one;
17B~(N-2-adamantylcarbamoyl)-4-methyl-4-aza-
5a-androstan-3-one; and '

-1 713— (N-methyl-N-2-adamantyl) carbamoy1-4—methy1 ~4-aza-

androst-l-en-3-one.

The corresponding compounds of those above

_whereih the 4-aza substituent is substituted in each

of the above named compounds with a hydrogen, methyl
or an ethyl radical, to form a different
N-substituent, and wherein a double bond can be
optionally present as indicated by the dotted line in

‘position 1.

This Sheet Has Been Replaced -
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The alkyl, cycloalkyl, aralkyl, monocyclic
aryl, l-, 2-adamantyl or 1l-, Z—norbbrnanyl moieties
can be substituted with one or more substi-
tuents of_the following: C3-C4 linear/branched alkyl,
including methyl, ethyl, isopropyl, n-butyl; nitro;
oxo; C7-Cg aralkyl, including benzyl; (CHz)n COOR
where n is 0-2 and R is H or C;-C; linear/branched
alkyl including methyl, ethyl; CH,0H; OH; OR where
R is C;-C, linear/branched alkyl including methyl,
ethyl; halo, including fluoro, bromo, iodo; COOH;
COOR, where R is linear/branched C;-C, alkyl;

—CONH,; CH,NHy:; CH,NBCOR where R is C3-C4 linear/
branched alkyl including methyl, ethyl; phenyi;

o, m, p-substituted phenyl including p-nif:o,

p-amino and p-sulfo; or cyano. The amino group of - -
the adaméntyl or norbornanyl moiety can also be :
subst1tuted as Rl with methyl and ethyl, as well as
hydrogen. -

Also 1nc1uded w1th1n the scope of th1s
invention are pharmaceutically acceptable salts or
esters, where a basic or acidic group is present on
the substituted alkyl, cycloalkyl, aralkyl, adamantyl
or norbornanyl moiety. When an acidic substituent- 1s
present, i.e. -COOH, there can be formed the

‘ammonium, sodium, potassium, calcium salt, and the
- like, for use as the dosage form.

Where a basic group is present, i.e. amino,
acidic salts, i.e. hydrochloride, hydrobromide,
acetate, pamoate, and the like, can be used as the
dosage form. ' '
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Also, in the case of the -COOH group being
present, pharmaceutically acceptable esters can be
employed, e.g. acetate, maleate, pivaloyloxymethyl,

"and the like, and those esters known in the art for
modifying solubility or hydrolysis characteristics

for use as sustained release or prodrug formulations.
Representative examples include for R?
(where AD is adamantyl):
3, 5, 7-trinitro-1-AD; 4-0x0-1-AD; l-benzyl-1-AD;
4,4-dimethyl-1-Ad; 3,7-dimethyl-5-carboxymethyl-1-AD;
3-carboxymethyl-1-AD; 3-chloro-1-aD; 1,3-dihydroxy-
6,6—dimethyl-2-AD; 3-chloro-1-AD; 4-carbethoxy-2-AD;
4-carboxy~-2-AD; 3-isopropyl-1-AD; 3-n-butyl-1-AD;
3-propyl-1-AD; 3-,5-diethyl-1-AD; 3-hydroxymethyl-

1-AD; 2-carboxy-1-AD; 3-methyl-1-AD; 5-hydroxy-2-AD;

2-hydroxy-1-AD; l-amindmethyl-l-hydroxyeZ-AD;
2-0x0-1~-AD; 2-phenyl-2-AD; l-amino-methyl-2-AD;
l-carboxy-2-AD; l-aminocarbonyl-2-AD; 3-hydroxy-
5,7-dimethyl-1-AD; é—fluoro—l-AD 3-fluoro-1-AD;

4-hydroxy-2-AD; 3-phenyl-1-AD; 3-(p-am1nopheny1)-

1-AD; 3-(p-nitrophenyl)-1-~AD; 3-methyl-5-
hydroxymethyl-1-AD; 3,5-dimethyl-4-hydroxy-1-AD;
2-hydroxymethyl-2-AD; 3-(p-sulfophenyl)-1-AD; 3-
methyl-5-ethyl-1-AD; 2-carboxy-2-AD; 3,5-7-trimethyl-
1-AD; 4-iodo-2-AD; 4-bromo-2-AD; 4-chloro-2-AD;
l-acetylaminomethyl-2-AD; l-carboxyﬁethyl—z—AD;
l-methyl-2-AD; l-aminocarboxylmethyl-2-AD;

- 1-aminocarboxyl-1-AD; 2-cyano-2-AD; 3,5-dimethyl-

7-ethyl-1-AD; 4-hydroxy-1-AD; l-hydroxy-2-AD; = .
5-carboxy-3-methyl-1-AD; 3,5-dimethyl-7-carboxy-
1-AD; 3-carboxy-1-AD; 3-hydroxy-1-AD; and the like.’

. ‘This Sheet Has Been | lac'ed
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Representative examples include for R? as
substituted norbornanyl moieties are (where NB is
norbornanyl): ' |
2-NB; 1,7 7-tr1methy1-4—pheny1-2-NB 3-carboxy-2-

5 NB; 3-phenyl-2-carboxy-2-NB; 2-cyano-3-phenyl-2-NB;
3-hydroxy-4,7,7-trimethyl~2-NB; 6-hydroxymethyl-2-
NB; S-cyano-2-NB; 3-allyl-2-NB; 1-NB; 7,7-dimethyl-l-
hydroxymethyl-2-NB; 3-methoxy-4,7,7-trimethyl-2-NB;
3-aminocarbonyl-2-NB; 3-ethoxycarbonyl-2-NB;. 3,3-

10 dimethyl-2-NB; 7-oxo-1-NB; 3-phenyl-2-NB; l-carboxy-
methyl-7,7-dimethyl-2-NB; l-ethyl-2-NB; l-methyl-2-
NB; 2,2,3,3,5,5,6,6,7,7-decafluoro-1-NB; 3-hydroxy-
2-NB; 3-chloro-2-NB; 3-(p-methoxyphenyl)-2-NB;.2,2-

_dimethyl-3-methylene-7-NB; 3-0x0-2-NB; l-methoxy-2-
.15  NB; 7-NB; 3—isopropy1-2an3; 2-bromo-1-NB; 3-chloro-
" 1-NB; and the like.

Procedures for preparzng the compounds of
Formula I useful in this invention, 1nc1ud1ng the
above, are well known in the art. :

20 The novel compounds of formula I of the
_ present invention can be ptepared by a method
starting with the known steroid ester (IIIA) of the
formula:

25

IIIA
30

TthMxﬂ%wBum Replaced
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' 17B-(carbomethoxy)-4-aza-5-o-androstan-3-ones which
includes the stages of optional;y 1) dehydrogenating
said starting material to produce the corresponding
compound contaihing a double-bond in the 1,2-position
5 - of the A-ring, 2) converting the 17-carbomethoxy
substituent into an N-substituted alkyl, cycloalkyl,
aralkyl, monocylic acyl, or adamantylcarbamoyl
substituent and, if desired, 3) alkylating the A-ring
nitrogen to introduce a N-methyl or N-ethyl
10 substituent into the A ring 4-position. For the
dehydrogenatin step, it is preferable that the 4-aza
.nitrogen'be unsubstituted. The alternate pathways
- can consist of one or more discrete chemical steps
and if desired can take place before step (1) or
15  following step (1) or step (3).

- In accordance with the process of the
present invention (see flow sheet), the products of
our invention are formed by optiomally: (1) heating
a 17B-a1koxycarbonyl-A-aza—Sa-an&rostan-3—ones, com—

20  pound III, (prepared in the literature as described
in the reference US Patent 4,377,584) with a dehydro- .
genating agent such as benzeneseleninic anhydride in

-a refluxing inert solvent, e.g. chlorobenzene, to form
a 17B-alkoxycarbonyl-a-aza¥5a~androst-l-ene—3-one Iv

25 (alternately, the dichlorodicyanobenzoquinone process
of Dolling, et al., JACS 1988, Vol. 110, pp.
3318-3319, can be used); (2) the formed S5a-androst-
l-en-3-one compound-froh Step 1 can be reacted with,
e.g. sodium hydride under anhydrous conditions in a

30 neutral solvent such as dimethylformamide; (3) con-
tacting the resulting reaction mixture with an alkyl
(methyl or ethyl) iodide to form the cor:esyond1ng

This Sheet Has Been Rep '
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17—B-alkoxy—adamantyl-carbamoyl-a-alkyi-a—aia-Sa-
androst-l-en-3-one V; (4) subsequently hydrolyzing
said 17B-a1koxycarbonyl-a-alkyl-a-aza-Su—androst—

- l-en-3-one with a strong base, such as agueous

5 methanolic potassium hydroxide at the reflux temper-
ature, followed by acidification and isolation. of the
resulting steroidal acid to yield 178-carboxy &4-alkyl-
4—aza—5a-androét-l-en—B-one VI; (5) said steroidal
acid can be then converted to its corresponding

10 2-pyridylthio ester by refluxing with triphenyl
phosphine and 2,2'-dipyridyl ‘disulfide in an inert
solvent such as toluene and the resulting product
178-(2-pyridylthiocarbonyl)-4-alkyl-4-aza-5a-androst-
_1-en-3-one VII can be isolated by chromatography on

15 e.g. silica gel; and (6) said_pfridylthio ester can
be thenreacted with 1-adamantyl-, 2-adamantylamine or
‘norbornanylamine in an inert solvent e.g. tetrahydro-

furan, -to form the desired product 178-N-adamantyl-
carbamoyl—-4-alkyl-4-aza~So~androst-l-en-3-one VIII'

20 ywhich can be isolated by chromatography e.g. on
silica gel. When the previous reacticn'is carried
out in the absence of first forming the double bond

at position 1, the corresponding 178-(N-adamantyl-
carbamoyl)-4-alkyl-4-aza-5a-androstan-3-one (or

25  N-norbornanyl carbamoyl cbmpound) is prepared.

' In accordance with an alternate process of .
our invention the corresponding N-unsubstituted-178(N-
adamantyl-carbamoyl)-4-aza-50-androst-1-en-3-one XIV
is readily prepared from the 178 (alkoxycarbonyl)-

30 4-aza-50-androstone-3-one IV by.repeating the above
series of reaction steps but'omiftingathe alkylation
Step 2 herein above, i.e. treatment of the 4-aza-5-
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a~-androst-l-en-3-one with e.g. sodium amide followed
by methyl or ethyl iodide via intermediates XII and .
XIII.

'In accordance with a further alternate
process of preparing the compounds of our invention
having only hydrogen as the sole substituent on the
ring A - nitrogen, the double bond in the A ring is
introduced as the last step of the process. Thus,

a 17B-a1koxycarbony1 4-aza-50-androstan-3-one III is
hydrolyzed to the corresponding steroidal acid IX
178-carboxy-4-aza-5a-androstan-3-one which in turn is
converted to the corresponding pyridylthio ester, 178 -
(2-pyridylthiocarbonyl)-4-aza-5a-androstan-3-one, X
followed by treatment of the ester with an amine of
formula RZ-NH, wherein RZ is as defined hereinabove
as 1- or 2-adamantyl or 1-, 2-, or 7-norbornanyl

to form a 178 (N-adamantyl-carbamoyl)-4-aza-5a-
androstone-3-one XI which is dehydrogenated as
previously described to produce ‘compound XIV,
173-(N-adamantyl—carbamoyl)—4—aza-androst-1—en—

3-one or corresponding norbornanyl derivative.

In another alternate method of introducing
the 178-(N-adamantyl-carbamoyl)substituent into a
17B—carboxy androstane compound of formula VI, XII
or IX, each is treated in a manner similar to the
procedure described in Steroids, Vol. 35 #3, March
1980, p. 1-7 with dicyclohexylcarbodiimide and
1-hydroxybenzo-triazole to form the 178-(l-benzo-
triazoloxycarbonyl)-4-aza-50-androst-l-en-3-one,
VII, XIII or compound X, wherein the substituent X is
benzotriazoloxy group. | '
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Ihe.16-methy1 derivative wherein R''' is
methyl are prepared from known 16-methyl-17-acyl-.
4-methy1-4-aza—Sa—androstan—B-ones. e.g.
4,16p-dimethyl-17p-acetyl-4-aza-5a-androstan-3-one by
known dehydrogenation procedures for 4-methyl-4-aza
compounds to produce the corresponding . :
4,16B-dimethyl-17B-acetyl-4-aza-50-androst-l-en-3-one.

The above reactions are schematically

represented in the following flowsheet.

ThlsSheetHasBeen Replaced

L L TR T e e ey —



*

WO 92/16213

10

15

20

25

30

PCT/US92/02258
- 18 -
Flowsheet
CO,CH, CO,CH,
Iv - 11
o 1H
H
| |
COOH coba_
XII IX
o 4
[ :§
H
X l . o}
] n .
=0 C-X
vII _ XIII X
o’ WY o” WL o’ W
CH, K H
| |- |
9 S 2
c-’ c-R c-’?
! vIII xIv x
° IH o IH ° TH
CH, H H

X is 2-pyridylthio or l-benzotriazoloxy.
RZ is 1- or 2-adamantyl or norbornanyl.
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Also preferred is where the 4-aza steroid

has the formula: | |
178-acyl-4-aza-50-androst-l-ene-3-one compound
of the formula:

wherein

R is

RZ is

IA

the ‘dotted line represents a double bond

when present;

selected from hydrogen, methyl and ethyl

(a) a monovalent radical selected from
straight or branched chain alkyl, or
cycloalkyl, of from 1-12 carbons, .which:

"~ can be substituted by one or more of

C1-Co alkyl or halo;

- (b) an aralkyl radical selected from benzyl

or phenethyl;
(c) a polycyclic aromatic rad1ca1 which can
be substituted with one or more of:
-0H, protected -OH, -0C1-Cq4 alkyl,
C1-€4 alkyl, halo or nitro;
(d) a monocyc11c aromatic radical which can
. be substituted with one or more of:

Th:s Sheet Has Bcen Replaced
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-0H, -0C;-C4 alkyl, C1-C4 alkyl,

—-(CHy ) ,0H, ~(CHy),, COOH, 1nc1ud1ng
protected hydroxy, where m is 1-4, n is
1-3, providing C;-C,4 alkyl is only

| present when one of the above

oxygen-containing radicals is present;

-SH, -5C;-C, alkyl, -SOCy-C, alkyl,
-50,C;-C, alkyl, -SO,N(C1-Cgi-alkyl),,
Cy1-C4 alkyl —(CHp)pSH, -S—(CHy)p-0-
COCH3, where m is 1-4 n is 1-3, °
providing Cy-C4 alkyl is only present
when one of the above sulfur containing
radicals is.present;

N(R3)2. which can be protected, where

R3 is independently H or C1-C4 alkyl,

where the monoaryl ring can also be
further substituted with C;-C, alkyl;
and

heterocyclic radical selected from 2-
or 4—pyridy1, 2-pyrrolyl, 2-furyl or
thiophenyl;

and R', R'' and R''' are each selected from hydrogen
and methyl, and pharmaceut1ca11y acceptable salts '

thereof.

- A preferred embodxment of the compounds
of our invention process is: ' '

the compound of above Struoture IA

Thls Sheet Has Been !aced
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wherein the dotted line is a double bond,

hydrogen or methyl, and

- branched chain alkyl, or cYcloélkyl of from

4-10 carbons, and R'' and R''' are hydrogen.
Another embodiment of the invention is the

compounds of above Structure I where R? is phenyl- or
phenyl substituted by subst1tuents described above,
including where

RZ is

phenyl, 2-, 3-, ‘or 4-t61y1. xylyl,-
2-bromophenyl, 2-chlorophény1

2, 6—d1chloropheny1 2, 6-d1bromopheny1
am1nopheny1 N-alkylaminophenyl, N—N—d1a1kyl-
aminophenyl, 4-biphenyl, 3-biphenyl,

naphthyl, anthracyl, phenanthryl,

thiophenyl, methylthiophenyl,
methylsulfinyl, phenyl, methylsulfophenyl,
aminosulfophenyl, thioethylphenyl,
acetoxymethylthiophenyl,

178~ (4-hydroxyphenyl), 17B—(3—hydroxypheny1).
178-(3,4~-dihydroxyphenyl), or 178-(3,5-
dimethyl-4-hydroxyphenyl).

Representative compounds of the invention are:
178-(phenylcarbonyl)-4-aza-4-methyl-5o-androst-
l-ene-3-one; | |
178-(2-tolylcarbonyl)-4-aza—4—-methyl-50-androst-
l-ene-3-one; _
178-(3-tolylcarbonyl)-4-aza-4-methyl-5a~androst-
l-ene-3-one; |
17B-(4—tolylcarhonyl)—4-aza-4—methy1-3a—androSt—
l-ene-3-one; -
178-(2-bromophenylcarbonyl )-4-aza-4-methyl-5a-
androst-l-ene-3-one; '

This Sheet Has Been Replaced
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17B8-(2-chlorophenylcarbonyl)-4-aza-4-methyl-5o-~
androst-l-ene-3-one;
178-(2, 6-d1chloropheny1carbony1)-4-aza—4-methyl -S50-
androst-l-ene-3-one;
5 178-(2, 6-d1bromopheny1carbony1)-4-aza-4-methyl-5a~
androst-l-ene-3-one;
178-(xylylcarbonyl)-4-aza-4-methyl-5a-androst-
l-ene-3-one; '
178-(t-butylcarbonyl)-4-aza-50-androst-l-ene-3-one;
10 173-(isobutylcarbonyl)—4—aza-5a-androst-l-ene-}-one;
17B-(isooctylcarbonyl)-A-aZa-Sa—androst-l—éne—B-One;
178-(n-octylcarbonyl)-4-aza-50-androst-1-ene-3-one;
178-(1, 1-d1ethy1buty1carbony1)—4—aza—5a~androst -1-
ene-3-one;
15 178- (neogentylcarbonyl)-4—aza-SaPandrost-l-ene-B-one,
173-(tert—amylcarbony1)-47aza-4-5a—androst—l—ene-B—
one;
173—(tert-hexy1carboﬁy1);44aza-4-5a~andrbst-l-ene-B—
. one; : .
20 17B—(cyclohexy1carbony1)-4-aza-5a~androst-l-ene-3- -
' one; :
17B—(cyclopentylcarbony1)-4-aza—5a~androst-l-ene-3-
_ one; .
178-(benzylcarbonyl)-4-aza-5a~androst-l-ene-3-one;
25  178-(2-pyridylcarbonyl)-4-aza-5o-androst-l-ene-3-one;
173-(4—pyridy1carbogy1)-A-aza-SaeandrOst-l-ene-B;one{
178-(2-pyrrolylcarbonyl)-4-aza-5a-androst-l-ene-3-
one; |
178-(2-furylcarbonyl )~4-aza-50-androst-l1-ene-3-one;
30 17B—(2—thiophehy1carbonyl)-a-aza-Sa-androst-l-ene-3-
one; : '
17B-(2-adamanty1carbony1)-4-aza-5a—androst-l-ene-B-
one;

This Sheet Has Been Replaced
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178- (phenylcarbonyl)-4-aza-5a-androst-l-ene-3-one;
178-(2-tolylcarbonyl)-4-aza-5a-androst-l-ene-3-one;
178-(3-tolylcarbonyl)-4-aza-50-androst-l-ene-~3-one;
178-(4-tolylcarbonyl)-4-aza-5c-androst-1-ene-3-one;

5 17B—(Z—bromOPhénylcarbonyl)-4-a;a—5a—androst—l—ene-BF
one;
17B-(2-chloropheny1carbony1)—4-aza—5a~androst-l-ene—
_ 3-one; :
178-(2, 6-dichlorophenylca:bony1)—4—aza—5a-androst-1—
10 ene-3-one;
178-(2, 6-d1bromophenylcarbony1)-a-aza-Sa—androst 1-
ene-3-one;
178~ (xylylcarbonyl)-a-aza—5a—androst—1-ene—3-one,
17B-(pheny1ethy1)carbony1-4-aza-5a-androst-l-ene-3—

15 one,_

17B-(4-d1methy1am1nopheny1carbonyl)-4-aza-5a—androst-
l-en-3-one;
17B-(3—d1methy1am1nopheny1carbonyl)-4—aza—5a-androst—
l1-en-3-one.

20  178-(3, 4-&1ethy1am1nopheny1carbonyl)-4—aza-androst-1—

en-3-one.
178-(3 S-d1methy1-4—d1ethy1am1nopheny1carbonyl)—4—aza—
S5a-androst-l-en-3-one;
17B—(4-N—methy1am1nomethy1phenylcarbonyl) -4-aza-5a-"

25 androst-l-en-3-one; or

17B-(Z-N—ethylam1no-4-ethy1pheﬁy1carbonyl)-A-aza—Sa—
androst-l-en-3-one. '
17B—(4-phenylbenzoy1)-4—aza-5a-androst-l-en-B-one,_
. . 17B-(3-pheny1benzoy1)-4-aza-5a-androst-l—en-B—one.

30 178-(4-biphenyl)- -4-aza-5a-androst-l-en-3-one;
178-(3-biphenyl)-4-aza-5a-androst-l-en-3-one;
178-(1-naphthyl)-4-aza-5a-androst-l1-en-3-one;

*—________________
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5 -178-(9-anthracyl)-4-aza-5a-androst-l-en-3-one;
173-(4-th1opheny1carbony1)-4—aza—Sa~androst—l-en-3-
one;
17B-(3-thiopheny1carbony1)-4—aza—5a~androst-l-en-3-
one;
10 17B—(4-methy1th1ophenylcarbonyl) 4—aza—5a~androst-1-
en~3-one;
178-(4-methylsulfinylphenylcarbonyl)-4-aza-50-
androst-l-en-3-one;
178-(4-methylsulfophenylcarbonyl)~-4-aza-5o-androst-1-
15 en-3-one;
178~ (3-methy1su1f1nylpheny1carbony1)-4—aza—5a—
- androst-l-en-3-one; _
178-(4-N,N~-dimethylaminosulfophenylcarbonyl)-4-aza- -
So~androst-l-en-3-one;
20 17B—(2—ethy1—4-methy1th1ophenylcarbonyl)—4—aza—5a--
_androst-l-en-3-one;
- 178-(4-thioethylphenylcarbonyl)-4-aza-4-methyl-50-
androst-l-en-3-one; |
17B—(4eacetoxymethy1thi0phény1carbony1)—44aza-a-
25 ' methyl5a-androst-l-en-3-one;
17B—(Z-methyl—a-methylthiophenylcarbonyl)-4-aza~4-
methyl-5o-androst-l1-en-3-one; -
17B—(2-methy1—4—methy1su1f1ny1pheny1carbony1)-4—aza-
_ 4-methyl-5a-androst-l-en-3-one;
30 17B-(2—1sopropyl-a-methylsulfophenylcarbonyl)-4—aza-
4-methyl-5a-androst- l-en-3-one;
————/"

- 24 -

178-(2-naphthyl)-4-aza-5a-androst-l-en-3-one;
178-(1-phenanthryl)-4-aza~5a-androst-l-en-3-one;
17B—(2-phenanthry1)—4—aza—5a—androst-l-en-3-oﬁe;.
178-(1-biphenyl)-4-aza-5a-androst-l-en-3-one;

i
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17B-(4-methylthiophenylcarbonyl)-4-aza—4—-methyl-5c-
androstan-3-one; ' '
17B—(4—methy1su1f1ny1pheny1carbony1) 4-aza-4-methyl-
_ S5a-androstan-3-one;
5 178- (4-methy1sulfophenylcarbonyl )-4-aza-4-methy1—5a- '
- androstan-3-one; '
178-(4-hydroxyphenyl)-4-aza-5a-androst—l-en-3—one;
178~(3~hydroxyphenyl)-4-aza-5a-androst-l-en-3-one;
178-(3, 4;dihydroxypheny1)-4—aza-5a~androst-l—en-3-
19' one;
178-(3, S-d1methy1-4—hydroxypheny1) 4-aza—5a-androst-
l-en-3-one; .
17B-(4—hydroxymethylpheny1)-4-aza-5a~androst-1—
en-3-one;
15 '178-(Z—hydroxyethylphenylcarbonyl)-4-aza-5a~-
androst-1l-en-3-one; .
17B-(4—methoxypheny1)-A-aza-SaFandrost-l-en—3—one:
17B—(4-carboxymethy1pheny1)-4—aza—5a—androst-l-en—3-
.one; . -
20  178-(4-hydroxyphenyl)-4-aza—4-methyl-5a-androst-l-en-
3-one; |
17B-(3-hydroxypheny1)-4-aza—4-methy1-Sa-androst—l-en-
3-one;
178-(3, 4-d1hydroxypheny1)-4-aza-4-methyl-5a—androst-
25 - l-en-3-one;
178-(3,5~ d1methy1-4-hydroxypheny1)-h-aza-h-methyl-Sa-
androst-l-en-3-one; . '
178-(4~hydroxymethylphenyl)-4-aza-4-methyl-5a-
_ androst-l-en-3-one;
30 17B-(Z—hydroxyethylphenylcarbonyl)-4—aza—4—methyl Sa-
androst-l-en-3-one; :
'173—(4—methoxyphenyl)5a-dza-4fmethyl-50~androst-l-en—' '
3-one; )
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178-(4~carboxymethylphenyl)-4-aza-4-methyl-50—
androst-l-en-3-one; and
17B8-(4~-carboxyphenyl)-4-aza-50~-androst-1l-en-3-one,
and the corresponding compounds wherein the -
4—hydrogen substituent is replaced in each of the
above named compounds by a methyl or an ethyl rad1ca1

The compounds of formula IA of the present
1nvent1on are prepared by a method start1ng with the
known steroid ester of the formula:

named 178-(carbpmethoxy)-4-aza-5a~androstan-34oné.

which includes the stages of (1) dehydrogenating said
starting material to produce -the corresponding com-
pound containing a double bond in the 1,2-position of
the A-ring, (2) converting the 17-carbomethoxy substi-

- tuent into a 178-acyl substituent and, if desired (3)

alkylating the A-ring nitrogen to introduce 4-methyl
or 4-ethyl substituents into the A-ring. For the
dehydeogeénation step, it is preferable that the 4-aza
nitrogen be unsubstituted, The dehydrogenation step
can be carried out, e.g. according to the procedure

of Dolling, et al. invdlving dichlorodicyanobenzo-

quinone, JACS (1988) Vol. 110, pp. 3318-3319. Stage

" This Sheet Has Been Replaced
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(2) may consist of one or more chemical steps and if

desired may take place before étage (1) or following
stage (1) or stage (3).

In accordance with the process of the
present invention, the products of our invention are
formed by (1) heat1ng a 17B—a1koxycarbony1-4-aza-5a-
androstan-3-one compound III with a dehydrogenatxng
agent such as benzeneseleninic anhydride in refluxing
chlorobenzene to form a 17B-a1koxycarbony144-aza-5a¢
androst-l-en-3-one (IV),: (2) the formed 5u-androst-
l-en-3-one compound from step (1) is reacted with
sodium hydride and under anhydrous conditions in
a neutral solvent such as dimethylformamide, (2)
contacting the resulting reaction mixture with an
alkyl (methyl or ethyl) iodide to form the corres-
ponding 178-alkoxycarbonyl-4-alkyl-4-aza-50-androst-
l1-en-3-one (V), (3) subsequently hydrolyzing said
17B-a1koxycérbonyl-k—alkyl-#—aza-sasandrost—lfen;Be
one with a strong base such as agueous methanolic’
potassium hydroxide at the reflux temperature, fol-
lowed by acidification and isolation of the resulting

~ steroidal acid, 17B-¢arboxy-a—alkyl-a-aza-sa—androst-

1-en—3-one (VI), (4) said steroidal acid is then
converted to its corresponding 2-thiopyridyl ester by
refluxing with triphenyl phosphine and 2,2'-dipyridyl
disulfide in an inert solvent and the product 178-(2-
pyridylthiocarbonyl)-4-alkyl-4-aza-50-androst-l-en-3-
one (VII) is isolated by chromatography on silica,

(5) said pyridylthio ester is then reacted with an

RZ-Li or an Rzugx (X=Cl1, .Br) compound, such as sec-
butylmagnesium'chloride in tetrahydrofuran, to form

.
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the desired product, e.g., 17B-(sec-butylcarbonyl)~
4-alkyl-4-aza-50-androst-l-en-3-one (VIII) which is
isolated by chromatography on silica gel. When the
previous reaction is carried out using an RZMgX‘or.
an RZ2-Li compound in place of §ec—butylmagnesium
chloride, the corresponding 178-(acyl)-4-alkyl-4-aza-
S5o-androst-l-en-3-one is prepared wherein acyl is R2
carbonyl. _

In accordance with the process of our
invention, the corresponding 17B-acy1-4-aza—5a—
androst-l-en-3-one XV is readily prepared from the
17B(alkoxycarbonyl)-4-aza-5a~androsten—3-one (IV)
by repeating the above series of reaction steps but

. omitting step 2 hereinabove, i.e., treatment of

the 4-aza-50-androst-l-en-3-one with sod1um am1de
followed by methyl or ethyl iodide.

In accordance with a further alternate
process of preparing the compounds of our invention,
having only hydrogen as the sole substituent on the
ring A-nitrogen, the 1,2-double bond in the A-ring is
introduced as the last step of the process. Thus, a
178~alkoxycarbonyl-4-aza-50-androstan-3-one (III) is
hydrolyzed to the corresponding steroidal acid.
178~carboxy-4~aza-So~androstan-3-one, (IX) which, in
turn, is converted to the corresponding thiopyridyl
ester, 17B-(2-pyridylthiocarbonyl)-4-aza-So~
androstan-l-one (X) followed by treatment of the _
ester with an R2MgX or R2Li compound wherein R? ig as
defined hereinabove to form a 178-(acyl)-4-aza-50-~
androstan-3-one (XI) which is dehydrogenated as
previously described to produce compound XIV,
178-(acyl)-4-aza-5a-androst-1-en-3-one.
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In an additional alternative'process for
making the compounds of formula I when the starting
material is an ester, particularly methyl -ester as

shown in formula III-V in the schematic, reaction

with a Grignard reageﬁt Rzngx, gives the ketone,
178-R2CO-, corresponding to the R2 moiety associated
with the Grignard reagent.

The 16-methyl derivative wherein R!''!'
is methyl.are prepared from known 16-methyl-17-
acyl-4-methyl-4-aza-5a-androstan-3-ones, e.g.
4,163~dimethy1-17B-acetylfA—aza-SaPandrostan—3-one
by known dehydrogenation procedures for 4-methyl-4-
aza compounds to produce the corresponding 4,168-

dimethyl-178-acetyl-~4-aza-5a-androst-l-en-3-one.

The above reactions are schematically
represented in the following structural outline:

—_—
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wherein X is a 2-pyridylthio substituent and R? is
def1ned as hereinabove. '

In the above described reaction Scheme,
where RZ 1s-p-hydroxyb1pheny1. this can be derived by
starting with an appropriate bromobiphenylylphenol,
e.g. p-bromobiphenylphenol, protecting the phenolic
-0H with a conventional blocking group, e.g.
trioganosilyl, i.e. t-butyldimethylsilyl, carrying
out the Grignard reaction and then deblocking
the silyl group by the use of, e.g. refluxing agueous
tetrabutylammonium fluoride. :

Other halo -substituted benzenes to form the -
appropriate Grignard reagent useful in the instant
invention will be obvious to one skilled in the art
from this disclosure. o

By the term “protected hydroxy' as used
hefein, is meant the alcoholic or carboxylic -0OE
groups which can be protected by convent1ona1
blocking groups in the art as described in
"Protective Groups In Organic Synthesis*' by Theodora
W. Greene, Wiley-Interscience, 1981, New York.
Preferred are the triorganosilyl groups, e.g..t-butyl-
dimethylsilyl, phenyldiﬁéthylsilyl, diphenylmethyl-
silyl, and the like. .

By the term "Cy-C, alkyl' is used herein,
is meant linear or branched alkyl, including methyl,
ethyi, propyl, isopropyl, n-butyl, isobutyl, sec-butyl
and t-butyl. '

When this reaction scheme is carried out
using an RZMgX or R2-Li compound containing an
thiophenyl substituted RZ, e.g. p-methylthiophenyl

TthMwummBum
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magnesium chloride, the corresponding 178-
(substituted th1o-benzoy1) 4-a1ky1—4-aza—5a—androst—
l-en-3-one is prepared wherein phenyl is RZ.

The Grignard reagent, Rzngx, for all the
species included within the scope of this invention,
are available or can readily be made by one skilled
in the art. For example, where RZ is Cq1-C4 alkyl
thiophenyl, can be formed from the appropriate C;-C,
alkyl thiobromobenzene, e.g. p-methylthiobromobenzgné.

The formed C;-C, alkyl thiobenzene can be
used to further prepare Cy-C4 alkyl sulfoxides by
oxidation with e.g. m-chloroperbenzoic acid. The

. resulting sulfoxide can be further oxidized by the

use of the m-chloroperbenzoic acid reaction to
proceed for a longer period of time to form the Cj-C,4
alkyl sulfone. '

Further, the sulfoxide can be used in the
Pummerer rearrangement to form the corresponding
thiol.. '

The —50,N(C3-C4 alkyl)s substituted phenyl
(RZ) is formed from the appropriate bromobenzene,

. e.g. p-N, N-d1methy1am1nosulfobromobenzene which is

used directly in the Grignard reaction to form the
final product. _ .

The thxoalkyl groups on the phenyl. ring,
i.e. -(CH7)SH, where m is 1-4, are readily formed -
via a four step procedure from an alkoxy alkyl phenyl
bromide, Br-CgH,~(CHp),0CH3. Direct addition of the

"Grignard reagent prepared from above-bromoalkyl

phenyl derivative to the thiopyridyl ester results,in
the keto derivative, i.e. 178(4-methoxyalkyl-
benzoyl)-4-aza-5a-androst-l-ene-3-one. This can be

iR

SUBSTITUTE SHEET



. » WO 92/16213 PCT/US92/02258

- 33 -

readily converte& into thio analogue via BBrj at
-70°C to form the hydroxyalkyl derivative, followed
by displacement by halogen, e.g. bromo and then
converting the halogenated compound through NaSH
5 displacement to give the final mercapto compound.
'Where in the Reaction Scheme said pyridylthio ester
is reacted with an aminophenyl containing R2-Li or an
Rzngx (X=C1, Br) compound, such'as-p-dimethyl- _
aminophenyl magnesium chloride, this is carried out
10  in tetrahydrofuran to form the desired product |
178-(p-dimethylaminophenyl-carbonyl)-4-
alkyl-4-aza-Sa-androst-1-8n-3-one (VIII) which _
is isolated by chromatography on silica gel.
_ . The Grignard reagent, RZMgX for all of the
15 aminophenyl species included within- the scope of th1s
invention, are available and can be made read11y by
one sk111ed in the. art. ' . :
Where in the process said Gr1gnard reagent
contains a phenollc type RZ m01ety, then said
20 pyr1dy1th1o ester is then reacted with an R2-Li or an
RZMgX (X=Cl, Br) Grignard reagent, such as _
p-methoxyphenyl-magnesium chloride in tetrahydrofuran
to form the desired product, e.g. 178-(p~methoxy-
phenylcarbonyl)-4-alkyl-é4~-aza-50-androst-l-en-3-one
25 (VIII) which is isolated by chromatography on silica
gel. When this reaction is carried out using another
RZMgX or, an R2-Li compound in place of
p-methoxyphenylmagnesium chloride, the corresponding
, 178~(substituted benzoyl)-4-alkyl-4-aza-50-androst-
30" l1-en-3-one is prepared wherein phenyl is RZ.
The Grignard reagent, RZMgX, for all of the
species included within the scope of this invention,
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are available and can be made readily by one skilled
in the art.

For example, where Rz is hydroxyphenyl, this
can be der1ved by starting with an appropriate
bromophenol, e.g. p-bromophenol, protecting the
phenolic -OH with a conventional blocking group, e.g.
trioganosilyl, i.e. t-butyldimethylsilyl, carrying
out the Grignard reaction and then'deblocking the
silyl group'by the use of, e.g. refluxing aqueous

tetrabutylammon1um fluoride.

For RZ being hydroxyethylphenyl, the same
blocking procedure can be analogously conducted.
starting with the approPriate hydroxyalkyl
bromophenol, e.g. p-hydroxymethylbromobenzene, or
p-hydroxyethylbromobenzene '

Where R? is carbexyphenyl th1s can be
obtained by the chromic acid oxidation of the
appropriate hydroxymethylbenzene, e.g.
p-bromo-hydroxymethylbenzene formed as described.

" above.

Wheré R? ‘is -0-C1-Cq alkyl, the appropriate
bromo-o-cl-ca alkyl benzeﬂé,,e.g. p-methoxybromo-
benzene, is utilized for the Grignard reaction.

- Other halo substituted benzenes to form the
appropriate Grignard reagent useful in the instant
invention will be obvious to one skilled in the art

. from this disclosure.

By the term '‘protected hydroxy" as used
herein, is meant the alcoholic or carboxylic -OH
groups vhich can be protected by conventional
blocking groups in the art as described in
“"Protective Groups In Organic Synthesis' by Theodora

&wﬂ]hs&nn Replaced .
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W. Greene, Wiley-Interscience, 1981, New York.
Preferred are the triorganosilyl groups, e.g. t-butyl-
dimethylsilyl, phenyldidethylsilyl,
diphenylmethylsilyl, and the like. |

Also within the scope of the present
invention is the use of ketone reduction products of
IA, in combination with minoxidil for treatment of
patterned alopec1a, being secondary alcohols of the-
formula:

Thsmwu

i

wherein R is selected from hydrogen. methyl and
ethyl;’ .

RZ is (a) a monovalent rad1ca1 seleeted from
straight or branched chain alkyl, or
cycloalkyl, of from 1-12 carbons, which
can be substituted by one or more of
C1-C, alkyl or halo;

(b) an éralkyl radical selected from benzyl
.or phenethyl; | '

(c) a polycyclic aromatic radical which can
be substituted with one or more of:
~0H, protected -0H, -0C{-C, alkyl,
C1-C4 alkyl, halo or nitro; |
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(4)
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a monocycllc aromat1c radical which can
be substituted with one or more of:

-0H, -0C;-C4 alkyl, C;-C4 alkyl,
-(CHp),OH, —-(CHp), COOH, including
protecting hydroxy, where m is 1-4, n
is 1-3, providing C1-C4 alkyl is only
present when one of the above
oxygen-conta1n1ng rad1cals is present'

-SH, —SCl—_C4 alkyl, -SOCl-C,, alkyl,
-50,Cy=C4 alkyl, -SON(Cy-C4-alkyl),,
C1-C4 alkyl -(CHp)pSH, -S-(CH2)p—0-
COCH3, where m is 1-4 n is 1-3,
providing C;-C, alkyl is only present
when one of the above sulfur containing
radicals is present;

N(R3)2, which can be protected, where
R3 is independently H or C1-C; alkyl,
where the monoaryl ring can also be

- further substituted with C;-C4 alkyl:

and

heterocyclic radical selected from 2-.
or &4-pyridyl, 2-pyrrolyl, 2-furyl or
thiophenyl;

RY, R'' and R''' are hydrogen or
methyl, wherein the dotted line
represents a double bond which can be
present, and pharmaceutically
acceptable saits and esters thereof.
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These compounds can be madé_by conventional
sodium borohydride reduction of the carbonyl attached
to RZ without reducing the amide carbonyl in Ring A
or the 1,2-double bond, if present. If the R2 phenyl
contains a carbonyl function, it can be selectively
blocked and then regenerated after the borohydride
reduction by conventional methods.

" The borohydride reduction can be carried out
in, e.g. water or aqueous methanol, at a temperature
of room temperature to 50°C and the product then

~isolated and purified by conventional means . ~The

compounds are also active as 5-~alpha reductase
inhibitors™ in the treatment of patterned alopecia.
The compounds of the present invention,

prepared in accordance with the method described
above, are, as already described, potenf agents in
combination with an alpha-one adrenergic receptor
blocker for the treatment of BPH.

~ 17B-substituted steroidal Sa-reductase
inhibitors which are non-4-aza steroids are known in

" the art and include those developed by SmithKline

Beckmann as disclosed in U.S. Pat. 4,882,319 to Holt,
et al.; U.S. Pat. 4,910,226 to Holt, et al; EPO
Publn. 0 289 327 now USP 4,910,226; EPO Publn. 0 277
002 now USP 4,888,336; EPO Publn. 0 343 954; EPO
Publn. 0 375 344 now USP 4,937,237; EPO Publn. 0 375
347; now USP 4,970,205; EPO Publn. 0 375 349; now USP
5,026,882.

In the method the 17B—subst1tuted non-aza

sterozds are of the formula

This Sheet Has Been Replaced
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in which: _
15 -  the A ring has up to 2 double bonds;
the B, C, and D rings have optimal double bonds
where 1nd1cated by the broken lines,
prov1ded that the A, B, and C rings do not
have adJacent double bonds and the D ring
20 - does not have a Cy¢-Cy7 double bond when Rj
' ' represents two substituents or a divalent
substituent;

Z is (CHy)n and n is 0 or 2, provided that Z is
(CE)n when adjacent to a double bond;
25 X is H, C1, F, Br, I, CF3, or Cj_galkyl;
- Y is H, ij, ¥, C1, or CH3, provided that Y is H
when there is no C5=-Cg double bond;
Rl is H or C1-galkyl;
RZ is absent or present as H or CH,, ptov1ded RrZ
30 - ~ is absent when the carbon to which it is
attached is unsaturated; and
_R3 is '
(1) a—hydrogen or o-hydroxyl, or a—acetoxy
and/or
(a)
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(2)
of C;_j2 alkylidene and R% and R8 have the same
meaning as above and R8 also is hydrogen or Cy_z¢
alkylcarbonyl, :
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where W is a bond or Ci-12 alkylidene, and

(i)
C(ii)
(iii)
(iv)
(v)
(vi)

(vii)

' hydrogen,

hydroxyl,
C;.-galkyl,
hydroxylic ¢j_galkyl,
C;.galkoxy,
5R6_ vwhere RS and RS are each

: 1ndependent1y selected from

hydrogen, Cj_galkyl,
C3_gcycloalkyl, phenyl; or Rs and .

~ R® taken together with the

nitrogen to which they are
attached represent a 5-6 membered -
saturated ring,
OR’, where R7 is hydrogén,'alkaii

- metal, Cy_galkyl, benzyl, or

(b) -Alk-ORS, where Alk is Cy_j,
alkylidene, and R® is |

(i)
(ii)
(iii)
(iv)
(v)

(vi)

(vii)

phenyl C;_galklycarbonyl,
Cs_10 cycloalkylcarbonyl,
benzoyl,

Cy.g alkoxycarbonyl,
aminocarbonyl, or Cj_galkyl
substituted aminocarbonyl,
hydrogen, or

Ci.g alkyl,

=CHE-W-CO-R* or =CH-W-ORS, where W is a bond -

TmsﬂumihsBum Replaced
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(3)

where the dashed bond':eplaces the-17-a~hydr0gen,

(4) o-hydrogen and NHCOR? where RY is Cy_jjalkyl
or:N35R6 where R® and R® have the same meaning as
above,

- (5) a-hydrogen and cyano, -
.(6) o-hydrogen and tetrazolyl, or

(7) keto;
or a pharmaceutlcally acceptable salt thereof; except
compounds in which:

(i) the B ring has a C5-Cg double bond, Rl
is CH3. and R3 is keto,
_ methoxycarbonyl, or acetyl; or
(ii) the A-nor ring has a C3-C,4 double bond
and R3 is acetoxy or acetyl;
(iii) Rl is CH4 and R3 is acetoxy or acetyl;
or -
(iv) the A-nor ring has a C3-C4 double bond
~ and Rl is methyl; or
(v) the B ring has a C3-C4 double bond and
R3 is B-hydroxy

Representative compounds whose synthesis and
properties are disclosed in the above issued US
patents include the following and pharmaceutically
acceptable salts thereof: ' '

ThlsSheetHasBeen laoed '
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A-methyl—A-aza~5a-8(14)-pregnen-3—one-(20R) -20-
carboxylic acid;

(20R)-hydroxymethyl-4-methyl-4-aza-5a-8(14)-
pregnen-3-one; '

a-methyl-a-aza-Sa—B(14)—androsten-3—one-178-
N N-d11sopropy1carboxam1de,

178—(N, N-d11s0propy1carboxam1de)-estr—l 3, 5(10)—
triene-3-phosphonic acid;

178—(N—tert-butylcarboxamxde)-estr—l 3, 5(10)—tr1ene—
3-phosphonic acid; '

178-(N, N-diisopropylcarboxamide)-estr-l,3,5(10).16-
tetraene-3-phosphonic acid;

17B-(N—tert—butylcarboxamlde)—estr-l 3, 5(10) 16-
tetraene-3-phosphonic acid; . :

178-(N,N-diisopropylcarboxamide)-estr-1,3,5(10),6 .8_—
pentaene—B-phosphon1c acid;

173—(N N-d11sopropylcarboxam1de)-Z-methyl-estr -1,3,5
(10)triene-3-phosphonic acid;

178-(N,N-diisopropylcarboxamide)-4-methyl-estr-1,3,5
(10)-triene-3-phosphonic acid; '

' 178-(N-N-diisopropylcarboxamide)-estr-1,3,5(10),6-

tetraene-3-phosphonic acid;
17B-(N—N—d11s0propy1carboxam1de) -2-chloro-estr-1,3, 5
(10)-triene-3-phosphonic acid;
178-(N-N-diisopropylcarboxamide)-4-chloro-estr-1,3,5
~ (10)~triene-3-phosphonic acid; :

- 178-(N-butylcarboxamide)-estr-1,3, 5(10)—tr1ene-3

carboxylic acid;
17B—(N-buty1carboxam1de)—estr—l 3, 5(10)16-tetraene—
3-carboxyl1c acid;

eﬂiﬁsBﬂm laced
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178-(N,N-diisopropylcarboxamide)-estr-1,3,5(10)-
triene-3-phosphinic acid;
178-(N-tert-butylcarboxamide)-estr-1,3,5(10)-triene-
3-phosphinic acid;
5 178-(N, N—d11sopropy1carboxam1de)-Z-methyl-estr-l 3 5
(10)-triene-3-phosphinic acid;
178-(N, N—d11sopropy1carboxam1de)-4-methy1-estr—1 3,5
(lO)—tr1ene-3-phosph1n1c acid;
178-(N,N-di isopropylcarboxamide)-2-chioro-estr-1,3,5
10 (10)-triene-3-phosphinic acid;
' 17B-(N N—d11sopropy1carboxam1de)—4-chloro—estr—1 3,5
(10)—tr1ene—3—phosph1n1c acid; . '
178-(N,N-diisopropylcarboxamide)-1,3,5(10),16- = ..
tetraene-3-phosphinic acid; :
15 178-(N-tert-butylcarboxamide)-estr-1,3, 5(10) 16-
. tetraene-3—phosph1n1c acid;
178-(N, N-d11sopropy1carboxam1de)-estr-l,3,5(10),6.8-
pentaene-3-phosphinic acid;
178-(N, N—d11sopropy1carboxam1de)-estr-l 3, 5(10) 6-
20 tetraene-3-phosphinic acid;
- 178-(N, N—d11sopropy1carboxam1de)-estr—l 3, 5(10)—.
triene-3-phosphonic acid; ' -
17B—(N—tert-butylcarboxam1de)-estr-l 3, 5(10)-tr1ene-3—
_ phosphonic acid;
25  17B-(N, N-dnsopropylcarboxam:.de)-estr-l 3, 5(10) 16—
tetraene-3-phosphonic acid;
175-(N—tert—butylcarboxam1de)—estr-l 3,5(10),16-
tetraene-3-phosphonic acid;
178-(N, N-d11sopropy1carboxam1de)-estr-l 3,5(10),6,8-
30 pentaene-B-phosphon1c acid;
178-¢(N, N-d11sopropy1carboxam1de)-Z-methyl-estr-l 3, 5.
(10)-tr1ene-3-phosphon1c'ac1d
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178-(N,N-diisopropylcarboxamide)~4-methyl-estr-1,3,5
(10)-triene-3-phosphonic acid; |

178-(N, N-d11sopropylcarboxam1de)—estr—l 3 5(10) 6-
tetraene-3-phosphonic acid;

178-(N, N-d11sopropy1carboxam1de)-2-chloro—estr—1 3,5
(10)-triene-3-phosphonic acid;

178-(N,N-diisopropylcarboxamide)-4-chloro-estr-1,3,5
(10)-triene-3-phosphonic acid;

178-(N.N-diisopropyicarboxamide)-estr-l,3,5(10)—
triene-3-sulfonic acid; ' '

17B-(N—tert-butylcarboxamxde)-estr-l 3,5(10)-triene-3-
sulfonic acid;

178-(N,N-diisopropylcarboxamide)-estr-1, 3 5(10) l6-
tetraene-3-sulfonic acid;

178-(N-tert-butylcarboxamide)-estr-1,3,5(10),16-
ietraene—B—sulfonic acid;

- 178-(N,N-diisopropylcarboxamide)-estr-1,3, 5(10) 6,8-

pentaene-3—su1fon1c acid;

178-(N, N—d11sopropy1carboxam1de)-Z-methyl-estr-l 3 5
(10)-triene-3-sulfonic acid; :

178-(N, N—d11sopropy1carboxam1de)-4-methy1—estr -1,3,5
(10)~-triene-3-sulfonic acid;

178-(N, N—d11s0propy1carboxam1de)—2-chloro-estr-l 3,5

(10)-triene-3-sulfonic acid;

. 178-(N, N-d11sopropy1carboxam1de)—4-chloro-estr-1 3,5

(10)-triene-3-sulfonic acid;
17B-(N,N—d11sopropy1carboxam1de)-androst-S,S-diene—
3-phosphinic acid; '

‘ 17B-(N-t-butylcarboxamide)-androst-B,5—diene-34

phosph1n1c acid;
178-(N, N-dx:sopropylcarboxamlde) Sa—androst-B-
- ene-3-phosphinic acid; _
I ——
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17B—(N,N—diisoﬁropylcarboxamide)—Sa—androst-Z—ene—
3-phosphinic acid;: .

178-(N, N—d11sopropylcarboxam1de-androst-Z 4—d1ene—3—
phosphinic acid;

methyl(178-N, N-d11sopropy1carboxam1de)—androst-3 5-

diene~3-phosphinic acid;
200-(hydroxymethyl)- Sarpregn—3-ene-3—phosph1n1c
acid;
178-(N, N—d:zsopropylcarboxam1de)-a-fluoro—SaP
androst-3-ene-3-phosphinic acid;
ZOa—(hYdroxymethyi)-4~f1uoro-5a—pregn—3-ene-3-
phosphinic acid;
ZOuP(hydroxymethyl)-A—nor—Sappregn-l-ene-z-_
phosphinic acid;
178-(N, N—dz1sopropylcarboxam1de)-Sa-androst—l 3-
| diene-3-phosphinic acid;

- 178-(N, N—d11sopr0py1carboxamide)—Sapandrostane—SB-

phosphinic acid; _

178-(N, N-dilsopr0py1carboxam1de)-estr-3 5(10)—d1ene—
3—phosph1n1c acid;

178-(N, N—D11sopropy1carboxam1de)-estr-3 5-d1ene-3—
phosphinic acid; '

178-(N, N—Diis0propy1carboxamide)-androst—3.5—11—
triene-3-phosphinic acid.

200~ (hydroxymethyl)- 5a~pregn-3-ene-3-carboxyl1c
acid; '

N N-d11sopropyl—Sapandrost-3-ene—17B-carboxam1de-

3 carboxylic acid;
N, N—d11:opropy1-androst-3 5-diene 17B-carboxam1de-3-
carboxylic acid;
17B-(N,N-diisopropylcarboxamide)-4-£1luoro-5o-
androst-3-ene-3-carboxylic acid; |
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20a~(hydroxymethyl)-4-fluoro-50-pregn-3-ene-3—~
carboxylic acid; '

20a~(hydroxymethyl)—A—nor-Sa—pregn—l-ene—Z—
carboxyllc acid;

'178-N,N-diisopropylcarboxamide-5a-androst-1,3-diene-

3-carboxylic acid;

N-t-Butyi Androst-3,5-diene~178-carboxamide-3-
carboxylic acid;

N,N-Diisopropyl- Sa-Androst-Z—ene—17-B—carboxam1de-3-
carboxylic acid;

N,N-Diisopropyl Androst-2,4, -d1ene-17B—carboxam1de—3—
carboxylic acid;

N,N-Diisopropyl 5a—Androstane-17B-carboxam1de
carboxylic acid;

N,N-Diisopropyl Estr-3, 5(10)-dlene—17B-carboxam1de-3- -
carboxylic acid; '

N,N,-Diisopropyl Estr-3, 5—d1ene-l7B—carboxam1de-3—_
carboxylic aC1d

20a(hydroxymethyl)-50-pregn-3-ene-carboxylic acid

N,N-diisopropyl-5a-androst-3-ene-178-carboxamide-3-
carboxylic acid;

N,N-diisopropyl-androst-3, 5—d1ene-17B—carboxam1de-3--
carboxylic acid;

178-(N, N—d1130propy1carboxam1de)-4-f1uoro-5a—
androst-3-ene—3-carboxy11c acid;

178-(N, N-Dl1sopr0py1carboxam1de)-androst—B 5,11~
tr1ene-3-carboxy11c acid;

178-(N, N—D11s0propy1catboxamide)-androst—3,5-diene—
3-thiocarboxylic acid;

178- (N-t-Butylcarboxam1de)—androst -3,5, 11-tr1ene-3-
carboxylic acid;
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178~(N-t-Butylcarboxamide)-androst-3,5~diene-3-
thiocarboxylic acid, ' :

N-t-butyl-androst-3, 5-d1ene-17B—carboxam1de-3—carbox—
ylic acid, . _ _ -

N N—diisopropyléandrost-s,S-diene—17B-carboxamide—3-
carboxylic acid, '

-Zo-a—(hydroxymethyl) 3—a—pregn—3~ene—3-carboxy11c

acid,
O—ar(hydroxymethyl) 4-fluoro-S-uepregn—3-ene-3-car—
boxylic acid, . :
3-carbomethoxy-N, N—d11sopr0py1—androst—3 S5-diene-
17B-carboxamide, :
17B-N, N-d11sopropylcarboxamlde-s-a-androst-l 3-d1ene-
3-carboxylic acid, _ e
N N-Diisopropyl S-a—ahdrost-Z-ene-l7B—carboxam1de-3-
carboxylic acid, :
N—d11sopropy1 androst-z-a—dlene-17B-carboxam1de-3—
- carboxylic acid, .
N,N-diisopropyl 5-a~androstane—17ﬂ—carboxamide—35—
carboxylic acid, '
N N-d11sopropy1 estr-3 5(10)—d1ene-17B-carboxam1de-3-
carboxy11c ac1d :
N N—d11s0propy1 estr-3, S-d1ene-17B-carboxamxde-3-car—
boxylic acid, :
N-t-butyl-androst-3,5-diene-17B-carboxamide-3~carboxy- -
lic acid, '
N N—d11soptopy1—androst-3 S-d1ene-17B-carboxam1de—3-
carboxylic acid,
20-a—(hydroxymethyl)4-f1uoro-5-a—pregn—3-ene-3-car- '
“boxylic acid,
N,N-diisopropyl- 5-u~androst-3-ene-17ﬁ-carboxam1de—3-
carboxylic acid,
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17B-(N,N-diisopropylcarboxamide)-4-fluoro-5-a-androst-
3-ene-3-carboxylic acid, '

17p-(N, N-diisopropylcarboxamide)-4~flouro-androst-3,5-
diene-3-carboxylic acid, -

3-carbomethoxy-N, N-d11sopropy1-androst—3 5-d1ene-17B—
carboxamide, _

17B-N,N—diisopropylcarboxamide—S-arandrost—l.3—diene-
-3-carboxylic acid, ' -

N.NTDiisopropyl—S—a—andros;-Z-ene-l?B—carboxamide—3—

| carboxylic acid. | ' _

N,N-diisopropyl androst-2,4-diene-17f-carboxamide-3-
carboxylic acid, -
N,N-diisopropyl 5-a—androstane-17B—carboxam1de—BB-
carhoxylic acid,

N N—d11sopropy1 estr-3, 5(10)-d1ene-17B—carboxam1de-3—
carboxy11c ac1d

N, N—d11sopropy1 estr-3, S-d1ene-17B—carboxam1de-3-
carboxylic acid,

178-(N-t-butylcarboxam1de)-androst -3, 5-11-tr1ene—3-
carboxylic acid,

17B-(N—t—butylcarboxam1de)-androst-3 5-d1ene-3—th1o-
‘carboxylic acid,

N-t-Butyl- -5-a-androst- 3-ene-17B-carboxam1de—3-carbox-
ylic acid, : . '

17B-(N—t-Butylcarboxam1de)-6-fluoro—5—a~androst -3-
ene-3-carboxylic acid,

- 178-(N-t-Butylcarboxamide)- 6-fluoro-androst-3 S-d1ene-

-3-carboxylic acid,
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3-Carbomethoxy-N-t- butyl—androst -3, 5-d1ene-17B-carbox—
amide,

_17B—N—t-Buty1ca:boxamide-S—aPandrost-l.3-diene-3-ca:—

- boxylic acid .
N-t-Butyl-S-aPandrostvz—ene-17B-carbotamide—3-¢arbox—
ylic acid -
N-t-Butyl-androst-2, a-d1ene-17B-carboxam1de-3-carbox—
ylic acid,
N—t—Butyl-S-a—androstane—l?B-carboxam1de-3—carboxy11c
acid, and - ‘
0-a~(hydroxymethy1)—A—nor—S-aPpregn-l—ene-Z-
carboxylic acid,
17B—(N-t—butylcarboxam1de)-androst-3 5,11-triene-3-
carboxy11c acid,
17B-(N—t-butylcarboxam1de)-androst-3 5-d1ene—3-th1o-
carboxylic acid,
N-t-Butyl-S-o-androst-3-ene-178-carboxamide-3-
. carboxylic acid, .
173-(N-t-Butylcarboxamlde)-6-f1uoro-5-a—androst-3--
- ene-3-carboxylic acid

17B-(N—t-Butylcarboxam1de) -6-fluoro—-androst-3,5-

diene-3-carboxylic acid,
3-Carbomethoxy-N-t-butyl-androst-3, 5-d1ene-17B—
carboxamide, '

_17B-N—t-Buty1carboxamide-S-a-andrbstél.3-diene—3—

carboxylic acid,
N-t-Butyl- S—a-androst—z-ene-17B-carboxam1de-3-
carboxylic acid, '

.'TmsﬁwuHsBam had _
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' N-t-Butyl-androst-2,4-diene-178-carboxamide-3-
carboxylic acid,
N-t-Butyl-5-o-androstame-178-carboxamide-3-car-
boxylic acid, |
5 N-t-Butyl-estr-3, 5(10)-diene-178-carboxamide-3-car-
boxy11c acid, .
N-t-Butyl—estr—3 S-d1ene—17B-carboxam1de-3—car-
boxylic acid,
N-t-Butyl-estr-3, 5(10)-d1ene—17B—carboxam1de
10 " acid-3-carboxylic acid,
N-t-Butyl-estr-3, S-d1ene-l7B—¢arhoxamiﬁea3-car-
boxylic acid,
20—a—(t—butyld1methyls1loxymethy1) -3-(trifluoro-
methylsulfonate)- S-aspregne3—ene,
15  178-(t-butyldimethylsilyloxymethyl)-3—(tri-
fluoromethylsulfonate)-5-a-androst-3-ene,
17B-(N,N-diisopropylcarboiamide)-3—(trif1uqro—
methylsulfonafe)-androst—3,S-diene,
17B-(N,N-diisopropylcarboxamide)-3~(trifluoro-
20 methylsulfonate)-4-fluoro-5-o~androst-1,3-diene,
20-a-(t-butyldimethylsiloxymethyl)-4-fluoro-3-
. (trifluoromethylsulfonate)-5-o-pregn-1,3-diene,
178-(N,N-diisopropylcarboxamide)-3-(trifluoro-
methylsulfonate)-5-o-androst-1,3 diene,
25  178-(N-t-butylcarboxamide)-3-(trifluoro-
methylsulfonate)-androst-S;S-diene,
178-(N,N-diisopropylcarboxamide)-3-(trifluoro-
methylsulfonate)-5-o~-androst-2-ene,
178-(N,N-diisopropylcarboxamide)-3-(trifluoro-
30 hethylsulfonate)—androst—z 4-diene,
N-t—butyl—androst -3,5-diene- 3—bromo-17B-carb-
oxam1de and
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N,N-diisopropyl-androst-3,5-diene-3-bromo-
178-carboxamide. '

Also provided are 17B-acyl 3—carboxy-androst -3,5-
d1ene of the formula:

wherein Rl is (a)

(b)

IB

 €1-Cg linear or branched alkyl;
- C3-C12 cycloalkyl, which can be

substituted with C;-C, alkoxy
or C1-C4 linear/branched alkyl;
Cg-Cy2 aryl, or C7-Ci3 aralkyl
which can be substituted with one
or more of: -OH, -0Cy-C, alkyl,
Cl—Ca alkyl, —(Cﬂz)mOH. —(CHZ)n
COOH, including protected -OH,
where m is 1-4, n is 1-3;
C1-C¢ linear or branched alkyl;
C3-Cy12 cycloalkyl wh1ch can be
substituted with Cl-C4 alkoxy :
or C;~C4 linear/branched alkyl;:
C6-Clz aryl, or Cy-Cy3 aralkyl

ThBShunHu
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which can be substituted with one
or more of: -0H, -0Cy-C, alkyl,
C;—-C4 alkyl, -(CHp)gOH, —(CHp)p

" COOH,' including protected -OH,_
where m is 1-4, n is 1-3, and
RZ is selected from COOH, SO3H,
PO(OH),, PH(O)OEH.

Specifically provided is wherein Rl is
t-butyl, cyclokalkyl, phenyl, p-hydroxyphenyl,
l-adamantyl, 2-adamantyl, NH-t-butyl, NH-isobutyl,
NH-cyclohexyl, NH-phenyl, NH-p—hydrbxy-phenyl,'
NH-l-adaxmantyl, NH-2-adamantyl, and RZ is COOH,

Representative compounds include:

178(4-hydroxyphenylcarbonyl)-androsta-3,5-diene-3-
carboxylic acid; R
178-benzoyl-androsta-3,5-diene-3-carboxylic acid;.
17B-cyclohexylcarbonyl—androsta—3 5-diene-3-carboxy-
lic acid;
178-isobutylcarbonyl-androsta-3, 5-d1ene-3-carboxy11c
acid;
17B—(a-hydroxymethylphenylcarbamyl)-androsta—3 5-
diene-3-carboxylic acid;
17B-(Z-hydroxyethylphenylcarbonyl)—androsta-B 5~
diene-3-carboxylic acid;
17B-(4-methoxypheny1carbony1)-androsta-3 S-diene-
3-carboxylic acid;
178-(a-carboxymethylphenylcarbonyl)-androsta-3 5~
dLene—3-carboxy11c acid; -

/.
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N-t-butyl-androst-3,5~diene-178-carboxamide-3-
carboxylic acid;

N-phenyl androst-3,5- d1ene—17B—carboxam1de-3-

- carboxylic acid; .

N-l-adamantyl androst-3,5-diene-17B—Carboxamide

- 3-carboxylic acid;

N-2-adamantyl androst-3, 5-d1ene-17B-carboxam1de
3-carboxylic -acid;

Also included and known in the art are
non-steroidal 5a-reductase inhibitors as developed by
ONO Pharmaceutical Co., LTD., Osaka, Japéq'and
as described in US patents 4,780,469; 4,847,275;

4,939,141 and EPO Publication Nos. 0 173 516 and EPQ

0 291.2#5, and USP 4,980,372; and EPO Publn. 291,247
and USP 5,037,852 disclosing certain novel fused
benz(thio)amides and benzylaminophenylbutanoic
derivatives, respectively.

The benzoylaminophenoxy butanoic acid derivatives
are of the formula: '

R' O

R
O ¥ T__coor
22 . H -\v/fx/c
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- wherein R' is hydrogen or alkyl of from 1 to &4 carbon
atom(s); A is oxygen atom, sulfur atom or sulfinyl
(S0) group; both Rlis are methyl or chlorine, or the
two Rl's and the carbon atoms of the benzene ring to -
5 which the two Rl's are linked together are
: cyclqpehtane, cyclohexane or a benzene ring; and
'R2 represents a group of formula:

&N : ,
10 B .
:zgz»h—cggn—ﬁ-
R
R .
; - (1ii)
15 R @\ . R :
CH-—B—. or N—CHHZm—
(11) ©/ L
GH |
20

. wherein B is oxygen, sulfur or a group of formula:
25 NR1l wherein R11 is hydrogen or alkyl of from 1 to &
carbon atom(s), : S
- R3, R4, RS, RS, R7, a‘nd_g8 are, independently,
hydrogen, alkyl of from 1 to 4 carbon
_ atom(s), halogen, tr1f1uoromethy1 or
30 - cyclobutylmethyl
mis 0O or 1, .
n is an integer of from 1 to 5, and
‘R? is a hydrogen, alkyl of from 'l to 5 carbon
‘atom(s) or a group of formula:
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wherein rR1Z, R13, Rla. and RS are,

independently, hydrogeh, alkyl of from .l to
4 carbon atom(s) halogen, trifluoromethyl
, or- cyclobutylmethyl and 1 is an 1nteger of
26 : from 1 to 4, and
Rlo is a group of formula:
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wherein R12, R13, R4, and RIS are,

independently, hydrogen, alkyl of from 1 to
4 carbon atom(s), halogen, trifluoromethyl
_or cyclobutylmethyl, and 1! is an integer of

from 1 to 4; or non-toxic salts thereof.

Representative examples of each of these two
classes of compounds whose synthesis and properties
are disclosed in the above cited US issued patents
include the following:

4-[2—(4;benzyloxy-2,3-dimethylbenzoylamino)phenoxy]
butanoic acid;

C 4-[2- [4-(2-methy1benzyloxy)-2 3-d1methy1benzoy1am1no]

butanoic acid;

4—[2-[&-(3-methy1benzyloxy)—2 3-d1methy1benzoy1am1no]
phenoxy]butanoic acid;

4-{2-[{(4-methylbenzyloxy)-2Z, 3-d1methy1benzoylam1no]
phenoxy]butano1c acid; -

4-[2-[4-(2.6~dimethylbenzyloxy)-2,3-dimethylbenzoyl-
am1no]phenoxy]butano1c acid;

4—-(2-{4~-(4-ethylbenzyloxy)-2, 3—d1methy1benzoy1am1no]

phenoxylbutanoic acid;
4~[2-[4—-(4-propylbenzyloxy)-2, 3-d1methy1benzoy1am1no]
phenoxy]butanoic acid;
4-(2-[4—(4-1sopropy1benzyloxy)-2 3-d1methy1benzoy1—
am1no]phenoxy]butano1c acid;
a-[z-[4—(4-1sobutylbenzyloxy)-z 3-d1methy1benzoy1- _
aminojphenoxy]butanoic acid;
4-[2~[4~(4~-chlorobenzyloxy)-2, 3-d1methy1benzoy1am1no]
phenoxylbutanoic acid;
a—{2-[&-(4-cyclobutylmethylbenzyloxy)-2.3-dimethy1~
benzoylamino]phenoxylbutanoic acid;
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4-[2-[4—(2—phenylethoxy)-2,3-dimethy1benzoylamino]
phenoxy]butanoic acid; '

4-[2-[4-(3-pheny1propoxy)—2.3—dimethylbénzoy1amino]-
phenoxy]butanoic acid;

4~[2-[4-(4-phenylbutoxy)-2, 3—d1methy1benzoy1am1no]
phenoxybutanoic acid;

4~[2-{4-(5-phenylpentyloxy)-2, 3-d1methy1benzoylam1no]
phenoxy]butanoic acid;

4-[2-[4-(1—(4—1sobutylphenyl)ethoxy)—z 3—d1methy1-
benzoylamino])phenoxy]butanoic acid;

4-[2-[4-(a-propylbenzyloxy)-z,3—d1methy1benzoy1amino)
phenylthio]lbutanoic acid; _

4~{2-[1~-(4~isobutylphenyl)ethoxy)-2,3-dimethylbenzoyl
amino]phenylthiolbutanoic acid;

42~ [4—(4—propy1benzyloxy)-2 3~d1methylbenzoy1am1no]
phenylsulfinyl)butanoic acid;

4—-[2-[4-[N-( 4—tr1fluoromethylphenylmethyl)amxno)-
2.3-dimethylbenzoylamino]phenoxylbutanoic acid;

4-[2-~[4-(4-isobutylbenzyloxy)-5,6,7,8-tetrahydro
naphthalene—1-carbony1amind)phenoxybutanoic'acid;

4-[2-[{4-(4-isobutylbenzyloxy)naphthalene-l-carbonyl-
amino)phenoxy)butanoic acid;

4-[2~ [8-(&—isobuty1benzyloky) 5,6,7,8-tetrahydro-
naphthalene-l—carbonylamlno)phenylth1o]butan01c
acid;

4~[2~[4~[bis(4~-propylphenyl)methoxy}2,3-dimethyl-
benzoylamino)phenoxy]butanoic acid; '

4-[2-(4-dipheny1methoxy)—2,3-dimethy1benzoylamino)
phenoxy]butanoic acid;

4-[2-[4—[b1s(4~propylpheny1)methylam1no]—2 3~
dimethylbenzoylamino]phenoxy]butanoic acid;

4-[2-[4~[bis-(4-propylphenyl)methylthio}-2,3-
dimethylbenzoylaminb]phenoxy]butanoic acid;-

heetHasBeenR laced

T

SUBSTITUTE SHEET



. WO 92/16213 | PCT/US92/02258

10

15

20

25

30

- 57 -

4-[2 (4-[N,N-bis(4-propylphenylmethyl)amino]-2,3-
d1methy1benzoylam1no]phenoxy]butan01c acid;

4-[2-[4-[N, N—b1s(4—tr1fluoromethylphenylmethyl)am1no]—
2, 3-d1methy1benzoy1am1no]phenoxy]butano1c acid;

4-[2-{4-N-methyl-N-(5,6,7 ,8-tetrahydronaphth-1-y1]
am1nomethy1]-2 3—d1methy1benzoy1am1no]phenoxy]-
butanoic acid;

8- (p-pentylbenzoyl)am1no-2—(5-tetrazoly1) 1 4
benzodioxane;

8-(p—penty1benzoyl)am1no-2-(5-tetrazoly1)—6 chloro-
1, 4-benzodioxane;

8- (m-octylbenzoyl)am1no—2-(5 -tetrazolyl)-1,4-
benzodioxane;

8—(o-penty1benzoyl)am1no-2—(5-tetrazoly1) -1,4-
benzodioxane; .

8—(p-buty1benzoy1)am1no-2—(5-tetrazoly1) -1,4-
benzodioxane;

8-(p-hexy1benzoy1)am1no-2 (S-tetrazolyl) -1, 4-
benzodioxane;

B 8-(p—heptylbenzoy1)am1no-2-(S-tetrazolyl)-l 4—

benzodioxane;
8-(p-octylbenzoyl)amxno-z—(5-tetrazoly1) ~1,4-
 benzodioxane;
8-(p-nony1benzoy1)amino—z-(s-tetrazolyl)—1,4—
benzodioxane;
8-(p—decylbenzoy1)aminoaz-(S-tetrazblyl)-1,4-
benzodioxane;
8—(p-undecy1benzoy1)am1no-2 (S-tetrazolyl) -1, 4-
benzodioxane;
8-(p-dodecy1benzoy1)am1no-2-(5-tetrazolyl) -1,4-
benzodioxane;

| 8- (p-pentyloxybenzoyl)am1no-2-(5-tetrazoly1)-1 b

S
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8- (m-pentyloxybenzoyl)amino-2-(5-tetrazolyl)-1,4-
benzodioxane; | -
8- (o-pentyloxybenzoyl)am1no-2—(5-tetrazoly1) -1,4-
benzodioxane;
S 8—(p-butyloxybenzoy1)am1no-2-(5-tetrazoly1) -1,4~
' benzodioxane;
8- (p-nonyloxybenzoyl)am1no-2 (S—tetrazolyl) 1, 4-
benzodioxane;
8-(p-propoxybenzby1)amino-z—(S—tetrazolyl)-1.4—‘
10 benzodioxane;
8- (p-hexyloxybenzoyl)am1n0-2 (S-tetrazolyl)—l b4~
_ benzodioxane;
- 8- (p—heptyloxybenzoyl)am1no-2 (S—tetrazolyl) 1 4
benzodioxane; o
15 8-(p-octyloxybenzoy1)am1no-2—(5—tetrazoly1)-1 b~
benzodioxane; .
8-(o-decyloxybenzoy1)am1no-2-(5-tetrazoly1)-l 4
benzodioxane;
8—(p—1sopentyloxybenzoy1)am1no—2—(5—tetrazolyl) 1 4
20 benzodioxane;
Bs(p-isohexyloxybenzoyl)amino-z-(Setetrazolyl)-l;4-
benzodioxane;
. 8- [p—(1—methy1butoxy)benzoyl]am1no-2-(5—tetrazoly1)-
" 1,4-benzodioxane;
- 25 8- (N-methyl-N—(p—octynyloxy)benzoyl])am1no-2-(5—
' "tetrazolyl)-1, 4-benzodioxane;
'8-(p—oxtyloxybenzoyl)am1no-1,4—ben20dioxane-2-
' ¢arboxylic acid and methyl ester thereof;
8-(p-isoheptyloxybenzoyl)amino-2-(5-tetrazolyl)-1,4-
30 benzodioxane; '
,8—(p=ispoctyloxybenzoy1)amino-z-(S-tetrazolyl)-l;4;
benzodioxane; | '

"
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8—[p—(3,7-dimefhyloctyloxy)bgnzoyl]amino—Z—(S—
tetrazolyl)-1,4-benzodioxane;

8- (p—octyloxybenzoyl)am1no-2—(5-tetrazoly1) 1 4-
benzodioxane;

8—(p-heptyloxybenzoy1)amino-Z-(S-tetrazolyl)—1.4-
benzodioxane-7-carboxylic acid and methyl ester
thereof, and the like.

Also included as a Sa-reductase inhibitor

- in this invention.is a cinnamoylamide of the .
- following formula:

wherein R? and R3 each independently represents.a
hydrogen or methyl group with the proviso that
(i) when R? represents a methyl group, R3
- represents hydrogen and (Rl)n represents a
member selected from the group consisting of
3-group, 4-pentyl group, 4-neopentyl group,
4—-(2-ethylbutyl) group and
4-(2-methylpentyl) group, or

(ii) when RZ represents hydrogen, RS represents a
- methyl group and (R1)n represents a 3-pentyl
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Representative compounds include:

4-[2-(4-butylthio-f-methyicinnamoylamino)phenoxy]
butanoic acid

4;[2—(4-cyclobutylmethy)ﬁ-methylcinnémoylamino)
phenoxy]butano1c acid

4—[2-(a-cyclohexylmethyl)ﬁ-methylc1nnamoy1am1no)

) -phenoxylbutanoic acid

4~[2- (4—{4-pheny1butyl)~B-methyIC1nnamoy1am1no)
phenoxylbutanoic acid

42~ (4—phenoxy—B—methylc1nnamoy1am1no)phenoxy]
butanoic acid

4-[2—(3—penty1—a—methy1cinnamoylamino)phenoxy]
butanoic acid _

4~[2-(4~-phenethyl-a-methylcinnamoylamino)phenoxy]
butanoic acid

4-[2- (3-penty1-B—methy1c1nnamoy1am1no)phenoxy]
butanoic acid

C 4-[2- (4-neopenty1] B—methylc1nnamoy1am1no)phenoxy]

butanoic acid
4-[2- {4-(2-ethy1buty1)-ﬁ-methy1C1nnamoy1am1no)phenoxy]
- butanoic acid,
4-{2~-{4-(2-methylpentyl)-Bf-methylcinnamoylamino)
| phenoxy]butanoic acid, and '
a-{Z (Z—fluo:o-dapentyloxy-ﬂ-methylc1nnamoylam1no)
phenoxylbutanoic acid.
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" Also included in this invention are fused
benz(thio) amides of the formula:

wherein A represents a single bond-or a group of
methylene, ethylene, trimethylene, tetramethyléne.
vinylene, propenylene, butenylene,.butadieﬁylene or
ethynylené group optionally being substituted by one,
two or three of straight or branched alkyl group(s)
of -from 1 to 10 carbon atom(s) and/or phenyl group(s);
B represents a heterdcyclic'ring of from &4 to
8 members containing one, two or three
hetero atom(s) selected from the éroup
 consisting of oxygen, nitrogen and sulphur
atom(s), wherein the said ring may '
optionally be substituted by group(s)
selected from oxo, thioxo and/or hydroxy.
group(s) including a ring of formula:
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T repiesents an oxygen atom or a sulphur atom;
- Rl represents a group of general formula:

iy

(iv) a straight or_bianched'élkyl, alkenyl or
~ alkynyl group of from 1 to 20 carbon
atom(s), wherein R® and R® independently
represent a hydrogen atom or a halogen atom
25 - - or a straight or branched alkyl, alkenyl or
 alkynyl group of from 1 to 20 carbon atom(s)
being unreplaced or_reylaced by'one.'two._
three, four or five optional carbon atom(s),
by oxygen atom(s), sulphuf atom(s), halogen
30  atom(s), nitrogen atom(s), benzene ring(s),
thiophene ring(s), naphthalene ring(s),
carbocyclic ring(s) of from 4 to 7 carbon
atom(s), carbonyl group(s), carbonyloxy
group(s), hydroxy group(s). carboxy group(s), .
azido group(s) and/or nitro group(s);
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RZ represents a hydrogen atom or a straight or
branched alkyl group of from 1 to 6 carbon
atom(s);

B3 represents a hydrogen atom, a halogen atom, a
hydroxy group, a nitro group., a group of
general formula: --COOR’’, wherein R’
represents a hydrogen atom or a straight or
branched alkyl group of from 1 to 6 carbon
atom(s), or a straight or branched alkyl,
alkoxy or alkylthio group of from 1 to 6
carbon atom(s);

R4 represents a group of general formula:

-

-U-(CH, )n-COORE,

N-N

~v~ca) < |l
o

—( CH2) p—COORev or -

N_N

'( CHp) _‘</ ”

N-N
HmShm

Tl IIHHI

': whe;ein U represents an oxygen'atom or a sulphur

atom, R® represents a hydrogen atom or a straight
or branched alkyl group of from 1 to 6 carbon '
atom(s), n and m represent an integer of from 1
to 10, respectively, p and q represent zero or an
integer of from 1 -to 10, respectively, or

non~toxic salts thereof.
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Representative compounds include:

7-(p-hexyloxybenzoyl)amino-2-(5-tetrazolyl)benzofuran,
7- (p—octvloxybenzoyl)amino-Z-(S—tetrazolyl)benzofuran.
71- (p—heptyloxybenzoyl)am1n0—2 (S-tetrazolyl)benzo— .
furan,
7= (p—nonyloxybenzoyl)am1no-2-)S—tetrazoyly)benzofuran.
7- [p—(4—pheny1butoxy)benzoy1]am1no—2—(5-tetrazoly1)-
benzofuran,
10 7-[p-(2E,7, octad1env1)ben~oy1]am1no—2 (5—tetrazoly1)-
‘benzofuran,
7- [p (6—chlorohexyloxv)benzoy1]am1no—2 (S—tetrazolyl)—
benzofuran and :
7-(p-pentylcinnamoyl)amino-2-(5~tetrazolyl)benzofuran,.
15 7- (p~hexyloxybenzoyl)am1no-2~(5-tetrazoly1) -2,3-dihy-
dro-l-benzofuran, _
7-(p—heptyloxybenzoy1)amino-z-(sétetrazolyl)-2,3-dihy—
dro—l~beﬁzofuran, '
7~ (p-octyloxybenzoyl)am:no—Z-(S—tetrazolyl)—2 3-dihy-
20 dro-l-benzofuran, '
7-(p-nonyloxybenzoyl)amino-2-(5-tetrazolyl)-2,3- d1hy—
dro-l-benzofuran, - : _
7-(p-pentylcinnamoyl)amino-2-(5-tetrazolyl)~2,3-dihy-
dro-l1-benzofuran,
25  8(p-2E, 7—octad1enyloxy)benzoy1]am1no—2—(S—tetrazolyl)
qu1nol1ne.
8- [p-(4-pheny1butoxy)benzoyl]am1no-2 (S-tetrazolyl)-
gquinoline, . : -
'8-[p-(6-chlorohexyloxy)benzoyl}am1no-2-(5~tetrazoly1)-
30 quinoline, '
- 8-[p~(2E, 7—octad1enyloxy)benzoy1]am1no—4—hydroxy- '
quinoline-2-carboxylic acid,

[¥/]
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8-(p-(4-phenylbutoxy)benzoyljamino-4~hydroxyquinoline-
2-carboxylic acid, .
8-[p-[a-(z-th1eny1)butoxy)benzoyl]am1no-4-hydroxy—
quinoline-2-carboxylic acid,
3 8-[p-(2E, 7-octad1enyloxy)benzoy1]amxno-4-hydroxy—
' 2-(tetrazolyl)quinoline,
8~[p-[4~(2-phenylbutoxy)benzoyl]amino-4-hydroxy-
2-(5-tetrazolyl)gquinoline and,
8-(p-penty1c1nnamoyl)am1no-4—hydroxy-Z-(S-tetrazolyl)
10 quinoline and, : .
4-(p—heptyloxybenzoyl)am1no—2 (S-tetrazolyl) -1, 3-ben-
zodioxole, ’
4-(p-hexyloxybenzoyl)am1no—2-(5—tetrazoly1) -1,3-ben-
_ zodioxole, -
15 4—[p—[4—(phenylbutoxy)benzoyl]am1no-2-(S—tetrazolyl)'
1,3-benzodioxole,
4-(p—penty1c1nnamoy1)am1no-2-(5-tetrazoly1)-1 3-ben-
zodioxole,
_ 9~ [p—(4—phenylbutoxy)benzoy1]am1no-2-(5—tetrazoly1)—
20 3,4-dihydro-2B-1, 5-benzodioxepin,
9-[{p-(2E,7-octadienyloxy)benzoyl)amino-2-(5-tetra~
zolyl)-3,4-dihydro-2H-1,5-benzodioxepin,
9-[p-(7-octenyloxy)benzoyllamino-2-(5-tetrazolyl)
. -3,4-dihydro-2H-1,5-benzodioxepin,
25 8-(p-heptyloxyhenzoy1)am1no-2-(5-tetrazoly1)-2 3-
dihydro-1, 4-benzoxazine,
8-[p-(4-phenylbutoxy)benzoylJamino-2-(5~-tetrazolyl)-
'2.3-dihydro-1,A-benzoxazipe and
8-(p-pentylcinnamoyl)amino-2-(5-tetrazolyl)-2,3-
30 dihydro-1,4-benzoxazine, | _
8-[p~(4-phenylbutoxy)benzoyl]amino-2-(5-tetrazolyl)-
4-oxo-4H-1-benzothiopyran,
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'8-[p~(4-pheny1butoxy)benzoly]amino-Z—(S—tetrazolyl)—

‘3,4-dihydro-2H-1-benzopyran,
8-[p-(7-octenyloxy)benzoy1]amino-Zé(S—tetrazOIYI)—
3,4-dihydro-2H-1-benzopyran, o
8- (p-pentylbenzoyl)am1no—2 (S-tetrazolyl)-a-oxo-AH-
l-benzopyran,

.8 (p-pentylbenzoyl)am1no-a-oxo-ax-1-benzopyran-2-

carboxylic acid and ethyl ester thereof,
8—(p-hexy1benzoy1)amino;z-(S—tetrazolyl)-4-oxo-
4H-1-benzopyran,-
8- (p—heptylbenzoyl)am1no-2-(5-tetrazoly1)—a-oxo-
4H-1-benzopyran,

8- (p-octylbenzoyl)am1no-2-(5-tetrazoly1)-a-oxo—

4H-1-benzopyran and

- 8-(p-nonylbenzoyl)amino-2~(5~tetrazolyl-4—oxo-

4H-1-benzopyran |

8-(p-butoxybenzoyl)amino-2-(5-tetrazolyl)-4-oxo-
AH—l;benzopyran,_ '

8—(p-pentylbxybenzbyl)aminoéz-(Setetrazolyl)—h—oxog
4H-1-benzopyran, '

8- (p-hexyloxybenzoyl)am1no—2~(5-tetrazoly1)—4-oxo—-
4H—1—benzopyran.

8- (p-heptyloxybenzoyl)am1no-2—(5—tettazoly1)-4-oxo-
4H-1-benzopyran,

8—(p—nonyloxybenzoy1)am1no-2-(5-tetrazoly1)-4-oxo—
4H-1-benzopyran,

8- (p—octyloxybenzoyl)am1no-2—(5-tetrazoly1)-4—oxo—
4H—1-benzopyran.,

8-(p-heptyloxybenzoy1)am1no-2-(5-tetrazoly1) 6—f1uoro-_
a-oxo—an-l—benzOpyran,

8- (p-octvloxybenzoyl)am1no-2—(S-tetrazolyl)-G-methyl-
4-0x0-4H-1-benzopyran and
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8—(p—heptylovaenzoyl)amino-Z-(S-tetrazolyl)-64methyl—
4—oxo-4H- l—benzopyran and

8[p~(2E, 7-octad1enyloxy)benzoy1]amlno—z-(S-tetra-
zolyl)-a-oxo-4ﬂ-l-benzopyran.

8-(p-geranyloxybenzoyl)amino-2-(5-tetrazolyl)-4—oxo-
'4H-1—benzopyran.

8{p-(2E~-nonenyloxy)benzoyl)amino-2-(5-tetrazolyl)-
4-oxb-43—1-benzopy:an, '

8[p-(ZE-octenyloxy)benzoyllamino—z-(s;tétrazolyl)-
4-oxo-4H—1-beniopyran. -

. 8(p—(7—octenyloxy)benzoy1]am1no—2 (S-tetrazolyl)-

a—oxo—aﬂ—l-benzopyran,

.8[p~(2E~heptenyloxy)benzoy1]am1no-2-(S-tetrazolyl)—

4—ox0-4H-1~ benzopyran, .
8[p-(ZE—hexenyloxy)benzoyllam1no-2 (5 tetrazolyl)-
4-0x0-4H-1-benzopyran,
8{p~(2E, 7-octadienyloxy)benzoyl]amino-2- (5 tetraz-
olyl)~-6-£fluoro-4-oxo-4H-1- benzopyran,
8[p-(ZE—octenyloxy)benzoyllamlno—Z-(S—tetrazolyl)-
6-methyl-4-oxo-4H-~1-benzopyran, :
8[p-(2E, 7-octadienyloxy)benzoyl]amino-2- (S-tetrazo-
lyl)-6~chloro-4-oxo-4H-1-benzopyran,
8[p-(2-octynyloxy)benzoyllamino-2-(5~-tetrazolyl)-
anxo—AH—l-benzopyrén. thereof
8[p-(4—chlorobutbxy)benzoy1]amino-z-(S-tetrazolyl)—
a-oxo-AH-l-benzopyran
8[p-(5—ch1oropentyloxy)benzoyl]am1no-2 (S-tetrazolyl)-
4—oxo-4H—1-benzopyran,

'8[p—(6-chlorohexy10xy)benzoyl]am1no—2-(S—tetrazolyl)-

4—oxo-4H-1-benzopyran,

_8[p-(6-chlorohexyloxy)benzoyl]am1no-2 (S-tetrazolyl)—

4-oxo-4H-1-benzopyran,
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8{p~(7-chloroheptyloxy)benzoyljamino-2- (S-tetrazolvl)—

4-oxo-4H~-1-benzopyran,
8[p—(8-chlorooctyloxy)benzoy1]am1no-2-(5-tetrazoly1)-
b-methyl-4-oxo-4H-1-benzopyran, -
8(p-(7-chloroheptyloxy)benzoyl]amino-2-(5~tetrazolyl)-
64methy1-4—oxo-4H-lfbenzopyran'and . .
8({p-(8-chlorooctyloxy)benzoyljamino-2-(5-tetrazolyl)-
4-oxo0-4H-1-benzopyran, '
8[p-(3-pheny1propoxy)benzoyl]am1no-2-(S-tetrazolyl)—
h-oxo-AH—l—benzopyran. :
8[p-(3—phenyl ZE—propenyloxy)benzoyl]am1no-2-(5-
tetrazolyl)-4-oxo-4H-1-benzopyran,
8[p-(4—phenylbutoxy)benzoyl]amino-2-(5-tetrazolyl)-
4—-oxo-4H-1-benzopyran,
8[p-(4-phenylbutoxy)benzoyl]amino-2—~ (5-tetrazoly1)~
6-mgthy1-4—ox034H—1—benzopyran,

8[p-[Z—(Z-naphthy)ethoxy])benzoyljamipo-z-(s-

tetrazolyl)-4-ox0-4H~1-benzopyran,
8(p-[2-(2-naphthyl)ethoxy])benzoyl]amino-2-(5-
tetrazolyl)-6-methyl-4-oxo-4H~1-benzopyran,
8(p-[{3-(3, 4-d1chloropheny1)propoxy]benzoyl]am1no—2-(5-
tetrazolyl)—4-oxo—4H-1—benzopyran,
8(p-[3-(3, 4—d1chlorophenvl)propoxy]benzoyl]am1no—2 (5-
tetrazolyl)-4-0xo0-4H-1~benzopyran,
8[p-[3 (p-chlorophenyl)butoxy]benzoyl]am1no-2-(5-
tetrazolyl)-4-oxo-~4H~1-benzopyran,
8[p-[3-(p-chlorophenyl)butoxylbenzoyl]amino-6-
methyl-z-(S-tetrazolyl)-4—oxo-4H-1-benzopyran,
8[p-[3-(p~chlorophenyl)propoxy]benzoyl]amino-6-
methyl—Z—(S-tetrazolyl)44-oxo-4H—1?benzopyran,
8[p-{4-(2-thienyl)butoxy]benzoyl]amino-2-(5-
tetrazolyl)-4-oxo-4H-1-benzopyran,
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8[p~[4-(2-thienyl)butoxylbenzoyl]amino-2-(5- :
tetrazolyl)-6-methyl-4-oxo-4H-1-benzopyran, - 5

8—(p-penty1cinnamoy1)amino44-oxo-4H—1-bquopyran— '
2-carboxylic acid and methyl ester thereof,

8-(p-pentylcinnanoyl )amino-2-(5-tetrazolyl)-4—oxo-
4H-1-benzopyran, | '

' 8-(p-pentylcinnamoyl)amino-2-(5-tetrazolyl)-6-

methyl- a-oxo-AH—l—benZOPyran.
8 (p-penty1c1nnamoy1)am1no -2- (S-tetrazolyl)-G—
.f1uoro—&—oxo-hﬂ—l-benzopyran,'
8—(p—pentylcinnamoyl)amino?6-methyl-4;oxo;43—1—
benzopyran-2-carboxylic acid and ethyl ester
thereof, | |
8- (p—buty1c1nnamoy1)am1no—2 (5—tetrazoly1)—4-oxo—
4H-1-benzopyran.
8-(p-hexylcinnamoyl)amino-2-(5-tetrazolyl)-4-oxo-
. 4H-1-benzopyran, .
8-(p-heptylcinnamoyl)amino-2-(5-tetrazolyl)-4—-oxo-
4H-1-benzopyran,

'8-c1nnamov1am1no—2—(5-tetrazoly1) 4-oxo—

4H-1-benzopyran,
8-(p—heiyloxycinnamoyl)amino—Z-(S-tetrazolyl)-4-oxo- )
. 4H-l-benzopyran, | ' |
8- (p—heptyloxyc1nnamoy1)am1no—2 (S-tetrazolyl) -4-0xX0-
4B-1-benzopyran,
8- (p-isohexyloxycinnamoyl)amino-2-(5-tetrazolyl)-4
-~oxo-4H-1-benzopyran, :
8[o—(2—octynyloxy)c1nnamoy1]am1no-4-oxo-4n~1-
benzopyran-z-carboxy11c acid,
8[p—(5-chloropentyloxy)c1nnamoy1]am1no—2-(5—tetraz-
olyl)-4-oxo-4H-1-benzopyran,

. 8{p-¢( 6—¢hlorohexyloxy)c1nnamoy1}amino—2-(S—tetraz-

olyl)-4-oxo-4H~-1-benzopyran, ___________________
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8-(p- pentylbenzoyl)am1no—2 (S—tetrazolyl) ~1,4-
benzodioxane;
8- (p-pentylbenzoyl)am1no—2-(5—tetrazoly1) ~6 chloro-
1,4-benzodioxane; -
5 8- (m—octylbenzoyl)am1no~2-(5-tetrazoly1)-1 4—
benzodioxane; :
8—(o-penty1benzoy1)am;no-Z—(S-tetrazolyl) “1,4-
benzod1oxane. :
8-(p—butylbenzoy1)am1no—2—(5-tetrazoly1) ~1,4-
10 benzodioxane; -
8-(p-hexylbenzoyl)amino-2-(5-tetrazolyl)-1,4-
benzodioxane;
8-(p-heptylbenzoyl)amino-2- (5 tetrazolyl)- 1 4—
benzodioxane; .
15 8- (p—octylbenzoyl)amzno—Z-(S—tetrazolyl) ~1,4-
" benzodioxane; .
8- (p-nonylbenzoyl)am1no-2-(5-tetrazoly1)-1 4—
‘benzodioxane;
8- (p—decylbenzoyl)am1no-2 (S—tetrazolyl) -1,4- .
20 benzodioxane;
' 8.(p—undecylbenzoyl)amino-Z-(S-tetrazolyl)-1,4—
- benzodioxane; - ' |
8- (p-dodecylbenzoyl)am1no—2-(5-tetrazoly1) -1,4-
_ benzodioxane;
25 8—(p-pentyloxybenzoy1)am1no—2-(5-tetrazoly1) 1,4~
benzodioxane;
8-(m—pentyloxybenzoyl)am1no-2-(5-tetrazoly1)-1 4~
benzodioxane;
8-(o-pentyloxybenzoy1)am1no-2 -(5-tetrazolyl)-1, 4-
30 benzodioxane; :
8- (ppbutyloxybenzoyl)am1no—2 (5-tetrazoly1) 1,4-
benzodioxane;
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8- (p—nonyloxybenzoyl)am1no-2-(5-tetrazoly1) -1,4-
benzodioxane;

8—(p—propoxybenzoy1)amino—2~(5;tetrazoly1)—1,4—
benzodioxane; ' .

8- (p-hexvloxybenzoyl)am1no-2 ~{5-tetrazolyl)-1, 4-

benzodioxane;
8- (p—heptyloxybenzoyl)am1no-2 (S—tetrazolyl) 1 4—
~ benzodioxane;
8- (p-octyloxybenzoyl)am1no-2—(S—tetrazolyl) -1,4-~
benzodioxane; - _
8-(o-decyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane: | -
8-(p-isopentyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4-
benzodioxane; '
8-(p-isohexyloxybenzoyl)amino-2-(5-tetrazolyl)-1,4-~
benzodioxane; '

8-[p-( l—methylbutoxy)benzoyl]amindéz—(s—tetrazolyl)-
1, h-benzod1oxane._

8- (N—methyl-N—(p-octynyloxy)benzoyl])am1no—2 (5-
tetrazolyl)-1,4-benzodioxane; _

8-(p-octyloxybenzoyl)amino-1,4-benzodioxane~2-
carhoxvllc acid and methyl ester thereof;

- 8- (p—1soheptyloxybenzoy1)am1no-2 (S—tetrazolyl) 1 b4

benzodioxane; -

8- (p-1sooctyloxybenzoyl)amxno-Z—(S-tetrazolyl) -1,4~

benzodioxane;

8-[p-(3, 7-d1methyloctyloxy)benzoy1]am1no-2-(S-
tetrazolyl) 1,4-benzodioxane;

8- (p-octyloxybenzoyl)am1no-2 (S—tetrazolyl) -1,4-
benzodioxane-7-carboxylic acid,

8-[p-(ZE—octyloxybenzoyl)am1n0-2—(S-tetrazolyl) 1,4-

benzodioxane,
- .
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8-{p~(3-butenyloxy)benzoyl)amino-2- (S—tetrazolyl) 1,4~
benzodioxane, _

8-[p-(32~hexenyloxy)benzoyl)amino—Z—(S-tétrazolyl)-
1,4-benzodioxane,

8-[p-(2Z-octenyloxy)benzoyl)amino-2—-(5-tetrazolyl)-

~ 1,4-benzodioxane, : :

8-[p-(2E-nonenyloxy)benzoyl)amino-2-(5-tetrazolyl)-

1,4-benzodioxane, '

'8~[N—methy1-N—[p-(ZE—cctenyloxy)benzoyl)am1no—2 (5~

tetrazolyl)-1,4-benzodioxane,
8—[p-(ZE—hexenyloxy)benzoyl)amino-Z—(S-tetrazolyl)~
1,4-benzodioxane,

8- [p-(3E—heptenyloxy)benzoy1)amzno—Z—(S—tetrazolyl)—

1, 4-benzodioxane,
8—[p—(ZE-octenyloxy)benzoyl)am1no-l 4-benzodioxane-
2—carhoxy11c acid and methyl ester thereof,

'8-[p—(ZE—heptenyloxy)benzoyl)am1no—2-(5-tetrazoly1)-

1,4~benzodioxane,
8-[p—(4—pentenvloxy)benzoy1)am1no-2 (S—tetrazolyl)—
1, 4-benzodioxane, .
8~[p—(ZE-decenyloxy)benzoyl)am1no-2-(5—tetrazoly1)-
1,4~benzodioxane,
8~(p- geranyloxy)benzoyl)am1no-2-(5-tetrazoly1)-
1,4~benzodioxane-
8-[p-(2E, 7-octad1enyloxy)benzoy1)am1no-2-(5-tetrazo—
- 1lyl)-1,4-benzodioxane,
8-[p-(ZE-pentenyloxy)benzoyl)amino—Z—(S-tetrazo;
. 1yl)-1,4-benzodioxane, :
8- [p—(ZE—butenyloxy)benzoyl)am1no-2—(5—tetrazo-
1yl) -1,4-benzodioxane,
8-[ps(3E-octenyloxy)benzoyl)am1no-2-(5—tetrazo-
1lyl)-1,4-benzodioxane,
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8-[p-(7-octenyloxy)benzoyl)amino-2-(5-tetrazo-
1yl)-1, 4-benzodioxane,

8-{p-(2E, 4E-octad1enyloxy)benzoyl)am1no-2-(5-tetrazo—
1yl)-1,4-benzodioxane and

5 8-[p-(2E-octadienyloxy)benzoyl)amino-2-(5-tetrazo-
' 1y1)-1,4-benzodioxane,
8-[p-(Z-octynyloxy)benzoyl)am1no-2-(5—tetrazoly1)-
- 1,4-benzodioxane,
8-[p-(2-octynyloxy)benzoyl]amino-1,4~benzodioxane-2-
10 carboxylic acid and methyl ester thereof and
- 8-[p-(2-1sooctynyloxy)benzoyl]am1no-2-(5-tetrazoly1)—
1,4-benzodioxane _
| 8-(p-pentylthiobenzoyl)amino-2-(5-tetrazolyl)-1, 4~-ben-
| zodioxane, |
15 - 8- (m—pentylth1obenzoy1)am1no-2-(5-tetrazoly1) 1,4~-ben-
zodioxane - .
8-(o—pentylth1obenzoy1)amino-z-(s-tetrazolyl)-1,a—ben—
zodioxane and |
8—(p—hepty1th1obenzoy1)am1no-2-(5—tetrazoly1) ~1,4-ben-
20 zodioxane
8-[p—(6—ch10rohexyloxy)benzoyl]am1no-2—(S-tetrazolyl)-
1,4-benzodioxane,
8- [p-(S-chloropentyloxy)benzoyl]am1no-2 (S-tet-
razolyl) -1, 4-benzodioxane,
25 8—[p-(4—chlorobutoxy)benzoy1]amino—z-(S-tet:azolyl)-
1, 4-benzod1oxane.
8- [p—(7-chloroheptyloxy)benzoyl)am1no-2-(5-tetra—
zolyl)-1,4-benzodioxane,
8-[p-(8-chlorooctyloxy)benzoyl)amino-2-(5-tetra-
30 zolyl)-1,4-benzodioxane, ' '
8- [p.(9-chlorononyloxy)benzoy1]am1no—2—(5—tetra-
zolyl)-1,4-benzodioxane and
-—
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8-{p-(t-bromopentyloxy)benzoyl]amino-2-(5-tetra-
zolyl)-1,4,-benzodioxane-2-carboxylic acid and
methyl ester thereof ' '

8- [p-hexyloxymethvl)benzoyl]am1no—2-(5-tetra—
z0lyl)-1, 4-benzodioxane

8- [p—(cyclohexylmethoxy)benzoyl]am1no-2 (S-tetra-

zolyl)~1,4-benzodioxane,
8-[p-(4-cyclohexylbutoxy)benozylJamino-2-(5-tetra-.
zolyl)-1,4-~-benzodioxane, and
8-[p-( 2-cvclohexvlethoxy)benzoyl')am1no—2-(5-tetra~
. zolyl)-1,4-benzodioxane, and '

- 8- [p-(p—butvlphenyl)methoxybenoyl]am1no—2 (5—tetra~

. zolyl)-l,A-benzod1oxane, :
8-[p-(5-phenylpentyloxy)benzoyllamino-2-(5-tetra-
zolyl)-1,4-benzodioxane, :
8-{p-(3-phenylpropoxy)benzoyl')amino-2~(5-tetra-
- zolyl)-1,4-benzodioxane,
8- [p-(p-propylphenvl)methoxybenzoyl]am1no-2—(5-tetra-
zolyl)-1,4-benzodioxane,
8-[p-(3-phenyl- 2-pr0penyloxy)benzoy1]am1no-2~(5-tetra—
zolyl)-1,4-benzodioxane,

8—[P-(4—pheny1butoxy)benzoy1]amino-Ze(S—tetrazolyl)-

1,4-benzodioxane,

8- [p-(o-pentylphenyl)methoxybenzoylam1no-2—(5—tetra—'
zolyl)-l 4-benzodioxane,

8-[p- m—butylphenvlmethoxybenzoyl]am1no-2-(S-tetra-
zolyl)-1,4-benzodioxane, - . _

8;(p-phenylmethoxybenzoyl)am1no—2—(5—tetrazoly1)-1,a-
‘benzodioxane, o

8-[p-(2-pheny1ethoxy)benzoy1')amino—Z-(S-tetrazolyL)
1, 4~benzodioxane, _ '

8e[p-a-phenylbutoxy)benzoyl]amino—z-(S—tetrazolyl)-
1;4—ben20dioxane, :
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8-[p[-2-(2-naphthyl)ethoxy]benzoyl ' )amino-2~-(5-tetra~
zolyl)-1,4-benzodioxane,
8-[9—[3e(p—chlor0phenyl)propoxi]benzoyl]émino—z-(5-
tetrazolyl)-l.a;benzodioxane and
8—[p;(4-(p—chlorophényl)butoxy]benzoyl]amino-z-(5-
tetrazolyl)-1,4-benzodioxane, o
8-[p-(5-methqucarbonylpentyioxy)benZoyl]amino-z-
(5-tetrazolyl)-1,4-benzodioxane,
8—[p~(6~acetyloxyhexyloxy)benzoyl]am1no-2—(5-tetrazx—
10 0lyl)-1,4-benzodioxane,
8- [p~(6-hydroxyhexvlcxv)benzoyl]am1no-2-(5-tetra—
zolyl)-1, 4-benozdioxane,
8-(p- (ZE—octenoyloxy)benzoyl]am1no-2 ~(5~-tetrazolyl)-
) 1,4-benzodioxane and
15 8- (p-octanoylbenzoyl)am1no—2—(5—t€trazoly1) 1,4-ben-
zodioxane
. 8- [p-(3-pheny1th10propoxy)benzoyl]am1no—2 (S-tetra-
zolyl)-1,4-benzodioxane,
8- [p-(3-phenoxypr0poxy)benzoy1]am1no-2—(S—tetrazolyl)—
20  1,4-benzodioxane,
| -8- [p-(2—phenylth1oethoxy)benzoyl')am1no-2-(5-tetra—
zolyl)-1,4~benzodioxane and
- 8-[p-( 2-phenoxyethoxy)benzoy1')am1no-2—(5-tetrazoly1)—'
1,4-benzodioxane
25 8-[p-[2-(3-thienyl)ethoxyl}benzoyllamino-2-(5-tetra-
| zolyl)-1,4-benzodioxane and
8-[p-{4-(2-thienyl)butoxy]benzoyl')amino-2~(5-tetra-
zolyl)-1,4-benodioxane
8—[p—(5—az1d0penyloxy)benozy1]am1no-2—(S—tetrazolyl)—
30 1,4-benzodioxane, .
8-[p-(S-d1methy1am1nopentyloxy)benzoyl]amxno—z-(5-
tetrazolyl)-1,4-benzodioxane,

(3]
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8-{p- (4-nitrobutoxy)benzoylamino—z-(S—tefrazolyl)—
1,4-benzodioxane,
8- [p-(2—az1doethoxy)benzoy1]am1no-2 (5~-tetrazolyl)-
1,4-benzodioxane,
> 8-[p~(4-azidobutoxy)benzoyljamino-2- (S-tetrazolyl)-
1,4-benzodioxane,
8-[p-(2-octenoylamino)benzoyl' )amino-2-(5-tetrazolyl)-
1,4-benzodioxane, :
8-(p- pentyloxy-m—methoxybenzoyl)am1no-2 -(5~tetra-
10 zolyl)-1,4-benzodioxane,
' 8—{p—(ZE-octenyloxy)-m—chlorobenzoy]amino-Z-(SFtetra—
zolyl)-1, 4-benzodioxane :
8 (Z—naphthylcarbonyl)am1no—2-(5-tetrazolyl) -1, b
benzodioxane, , .
15 8-(p-penty1c1nnamoy1)am1no—2-(5-tetrazoly1) -1,4-
benzodioxane, i
8-(p-penty1c1nnamoyl)am1no-1 4—benzod10xane—2-
carboxy11c acid and methyl ester thereof,
8- (p—hepty1c1nnamoy1)am1no-2—(5-tetrazolyl) 1 4
20 benzodioxane,
8-[N—methyl-[N;(pentylcxnnamoyl)]am1no]—2-(5-tetra
zolyl)-1,4-benzodioxane, _
5-(p-pentylc1nnamoyl)amxno-z—(S-tétrazoly1)47-chloro—
| 1,4-benzodioxane,
- 25 8- (p-pentylcinnamoyl)amino-2-(5-tetrazolyl)-6-chloro-
1,4-benzodioxane,
'8-(p-ethy1c1nnamoyl)am1no-5—(5-tetrazoly1) 1,4~ben~
zodioxane,
8-(p-propylcinnamoyl)amino-2-(5-tetrazolyl)-1,4-ben--
30 zodioxane, = ' ' : -
8-(p-bufylcinnamoyl)amino-z-(s-tetrazolyl)—1;4-ben¥
zodioxane, '
-
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||||\|\| i

- SUBSTITUTE SHEET -



v WO 92/16213 _ . _ PCT/US92/02258

10

15

20

25

30

- 77 -

8- (p-pentylc:nnamoyl)am1no-2 -(5- tetrazolyl) -6-methyl-
1,4-benzodioxane,

8-(o-pentylcinnamoyl)amino-2- (S—tetrazolyl) 1 4-ben-
zodioxane,

8- (m-octylcinnamoyl)amino-2-(5-tetrazolyl)-1,4-ben—
zodioxane, ' '

8-(p-pentylcinnamoyl)amino-2-(5-tetrazolyl)-1,4-ben- .
zod1oxane—5—carboxy11c acid and methyl ester
"thereof,

5~ (p-pentv1c1nnamoy1)am1no-2 (S-tetrazolyl) 1,4-ben-
zodioxane-8-carboxylic acid and methyl ester
thereof,

8-(p-hexylcinnamoyl)amino-2-(5- tetrazolyl) 1,4-ben- .
zodioxane,

8-(p-nony1c1nnamoy1)am1no-2-(5-tetrazoly1) -1, 4-ben—'
zodioxane,

8- (p—penty1c1nnamoy1)am1no-2 (5-tetrazolyl)-1 4—ben-_
zod1oxane 6-carboxylic acid and methyl ester
- thereof,

5-(p-pentylcinnamoyl)amino-2-(5-tetrazolyl)- 1 4-ben-
zod10xane-7—carboxy11c acid and methyl ester-

thereof,
8-(p—octj1cinnamoy1)amino—Z-(S-tetrazolyl)—1,4-ben-
zodioxane, ,
8-(p-decylcinnamoyl)amino-2-(5-tetrazolyl)-1,4~ben-
zodioxane, .
8-P-isopropylcinnamoyl)amino-2-(5-tetrazolyl)-1,4-
benzodioxane,
8- (p-1sobuty1c1nnamoy1)am1no—2-(5-tetrazoly1)-1 4-
benzodioxane,
8-(prisopenty1cinnamoy;)amiho-Z—(S—tetrazolyl)-1.44
benzodioxane,

'I'hlsSheetHasBeen laced
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8—(p-péntyl—z-methylcinnamoyl)amino-24(5-tétraz(lyl)—_
1, 4-benzod16xane,

8-(p-pentyl- 3-methy1c1nnamoy1)am1no-2-(5-tetrazoly1)-
1,4-benzodioxane and -

8—(p-penty1c1nnamoy1)am1no—2~(5-tetrazoly1)methyl—
1,4-benzodioxane -

- 8-(p—pentyloxyc1nnamoy1)am1no—2-(5—tetrazolyl)-1 b4~

benzodioxane,

8—(m-pentyloxyc1nnamoyl)am1no-2-(5-tetrazoly1)-1 b4~
benzodioxane, .

8-(o-pentyloxycinnamoyl)amino-2- (S-tetrazoly) 1 4—
benzodioxane, _

8-(p—pr0poxyc1nnamoy1)am1no-2—(5~tetrazoly1) 1 4, — -
benzodioxane,

8—(p-butoxyc1nnamoy1)am1no—2-(5-tetrazoly1) 1,4~
benzodioxane, -

8- (p—octyloxyc1nnamoy1)am1no-2-(5-tetrazolyl) 1,4~
benzodioxane,.

8- (p—hexyloxyc1nnamoy1)am1no-2 (5-tetrazoly1)-1 4 .
benzodioxane, -

8- (p—heptyloxyc1nnamoy1)am1no-2-(5-tetrazolyl) 1,4~
benzod1oxane,

8—(p—1sopentyloxyc1nnamoy1)am1no-2~(5-tetrazolyl) 1,4-
benzodioxane,

8-(p-1sohexyloxyc1nnamoy1)am1no-2-(5-tetrazoly1) 1, 4-
benzodioxane, -

8-[p-(l-methylbutoxy)c1nnamoyl]amzno-z-(s—tetrazolyl)—
1,4-benzodioxane,

8~(p-1soheptyloxyc1nnamoy1)amino-Z-(S-tettazolyl)-1.4- -
benzodioxane, | :

8- (prlsooctyloxyc1nnamoyl)am1no-2-(5—tetrazoly1) i, 4— |
benzodioxane, -

R —
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8- (p-1sohexyloxy-z-methylc1nnamoy1)am1noa2 (S-tetra—
zolyl)-1,4-benzodioxane and

8-(p-isohexyloxy-2-phenylcinnamoyl)amino-2-(5-
tetrazolyl)-1,4-benzodioxane, | '

8-[p-(2E-octenyloxy)cinnamoyl]amino-2-(5-tetrazolyl)-

- 1,4-benzodioxane, :

8—[p-(2—propenyloxy)cinnamoy1]amino-Z-(S-tetrazolyl)—
1.4~benzodioxane,

8- [p—(3-butenyloxy)c1nnamoy1]am1no-2 (S—tetrazolyl)--
1,4-benzodioxane,

8~ [p-(32-hexeny10xy)c1nnamoyl]am1no—2 (5—tetrazoly1)
1,4-benzodioxane,

8-[p—zz-pentenyloxyc1nnamoy1]am1no—2-(S—tetrazolyl)—
1,4-benzodioxane,

8- [p—(ZE-nonenyloxy)c1nnamoy1]am1no-2 (S-tetrazolyl)-
1,4-benzodioxane,

8-{p—(BE-heptenyloxy7cinnamoy1]amino—z-(S-tetrazolyl)—
1, 4-benzodioxane, ' : '

8-[p-(2E-heptenyloxy)cinnamoyl]amino-2-(5-tetrazolyl)-

_ 1,4-benzodioxane, '

8-[p-(2E-hexenyloxy)cinnamoyl]amino-2-(5~-tetrazolyl)-
1, 4-benzodioxane,

8- [p—(ZE-pentenyloxy)c1nnamoy1]am1no-2-(5-tetrazolyl)
1,4-benzodioxane,

8-[p—(a-pentenyloxy)g1nnamoy1]amino-z-(s—tetrazolyl)
1,4-benzodioxane,

8-[p-(ZE—butenyloxy)cinnamoyljamino—Z—(S-tetrazolyl)- '
1,4-benzodioxane and

8-~ [p-(2E-deceny10xy)c1nnamoyl]am1no-2-(5-tetrazoly1)-
1,4-benzodioxane |

8- [p-(2-octynyloxy)c1nnamoy1]am1no-2 (S-tetrazolyl)-

1, a-benzod1oxane and

/
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8-[p-(2-pentynyloxy)cinnamoyl]amino-2~-(5~tetrazolyl)-
. 1,4-benzodioxane,
8-(p-pentylthiocinnamoyl)amino-2-(5~tetrazolyl)-1,4-
benzodioxane, | |
8—(m—penty1thiocinnamoyl)amino-Z-(5~tetrézolyl)-1.4—
benzodioxane and .
8—(o-penty1th1oc1nnamoy1)am1no-2-(5-tetrazoly1) ~1,4-
benzodioxane, -
8~[p—(6-chlorohexyloxy)c1nnamoy1]am1no—2—(5—tetra-
zolyl)l, 4-benzodioxane,
8-[p—(h—chlorobutoxy)c1nnamoy1]am1no—2-(S-tetrazolyl)-
1,4-benzodioxane,
8-[p-(5-chloropentyloxy)cinnamoyl]amino-2-(5-tetra-
zolyl)-1,4-benzodioxane and '
8- (p—(7—chloroheptyloxy)c1nnamoy1')am1no—2 (S—tetra—
zolyl)-1, 4-benzodioxane-
8-(p-isbpéntyloxymethyl—cinnamoyl)aminoézf(s—tetra—
zolyl)-1,4~benzodioxane, '
8- (p-cyclohexy1c1nnamoyl)am1no-2 (S-tetrazolyl) ~1,4~
- benzodioxane, _
8-(p-cyclohexylmethoxycinnamoyl )amino-2-(5-tetra-
zolyl)—l,h-benzodioxané. '
8-[p-(4~cyclohexylbutoxy)cinnamoyl® )amino-2-(5~tetra-
| zolyl)-1,4-benzodioxane and .
8-[p-(2~-cyclohexylethoxy)cinnamoylJamino-2-(5-tetra-
zolyl)-1, 4-benzodioxane,

' 8-(p—phenylmethy1c1nnamoyl)am1no-2-(5-tetrazoly1)-

1,4-benzodioxane,
8-(p-phenylmethoxycinnamoyl)amino-2-(5-tetrazolyl)-
1,4-benzodioxane, '
8-[pr(2-pheny1ethoxy)c1nnamoy1]am1no-2-(5-tetrazoly1)-
'1,4-benzodioxane,
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8- [p-(a-phenylbutoxy)c1nnamoyl]am1no-2 (S-tetrazolyl)-
'1,4-benzodioxane,

8- (p-(5—pheny1pentyloxy)c1nnamoy1]am1no—2—(5-tetra—
zolyl)-1, 4—benzod1oxane and

8- [g-(3—pheny1propoxy)c1nnamoy1]am1no-2 -(5-tetra-~
zolyl)-1, 4-benzodioxane,

_8—[p—(6-acetyloxyhexyloxy)cxnnamoyl]amino—Z-(S-tetra— |

zolyl)-1,4-benzodioxane, _
8-[p-[2-(2-thienyl)ethoxy)-cinnamoyl]-amino-2-(5-
tetrazolyl)él,4—benzodipxane.' .
8-(m,p~dimethoxycinnamoyl)amino-2-(5~tetrazolyl)-1, 4~
benzodioxane, "
8-~ (m-methoxy-p-~pentyloxycinnamoyl)amino-2-(5-tetra~
zolyl)-1,4-benzodioxane and :
8-(p—pentyloxy-m—chlorocinnamoyl)amiho—Z—(S—tetra—
zolyl)-1,4-benzodioxane '
8-[3-(5- 1ndanyl)acryloy1]am1no-2~(S—tetrazolyl)—l b4
benzodioxane,
N-(2-hexadecenoyl Yamino-2~ (5—tetrazoly1) 1 4—
benzodioxane,
8-(p-pentylphenylacetyl)amino-2-(5-tetrazolyl)-1,4-
benzodioxane and :
8-(3- (p-pentylyhenyl)prop1ony1]am1no-2—(5—tetrazolyl)—
1,4-benzodioxane
8-(p-hexylphenylpropioloyl)amino-2~(5-tetrazolyl)-1, 4
benzodioxane, '
8-[5-(p-propoxyphenyl)penta-2E, 4E-dienoyl)amino-2-
(S-tetrazolyi)—l,a—benzodioxane and '
8-[5-(p-butylphenyl)penta-2E,4E-dienoyllamino~2~(5-
tetrazolyl)-1,4-benzodioxane,
8-(papenty1cinnamoy1)amino;z-(5~tetrazoly1)62.3-di-'_
hydro-l4-dithianaphthalene and

"
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5-(p-pentylcinnamoyl)amino~2-(5-tetrazolyl)-2,3-di-
hydro-1. 4—d1th1anaphthalene and sodium salts
thereof.

- . Also 1nc1uded are aromatic 1,2-di(thio)ethers of the

formula:

wherein

A is an 1,2-disubstituted aromatic ring; preferably a
benzene ring;

wherein .
X is independently O, S, SO, or S03;

R is H,

Cl-Ca alkyl,
phenyl or subst1tuted phenyl
halo,
haloalkyl,
hydroxy,
carboxy,
cyano,

‘This Sheet Has Been Replaced
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: . - C1-C4 alkoxy,
: : C;-C4 alkylthio,
| C1-C4 alkylsulfinyl,
s Cy-C4 alkylsulfomyl,
5 nitro,
‘amino,
C1-C4 mono or di-alkylamino;

. R' and R" are independently
10 H, '
' ~ halo, B :
C1-C4 alkyl or C;-C, alkoxy,
amino, or oxo, where CHE-R' or CH-R''
_ ‘in the formula become -C=0;
15
Yy is 1—6;

z is 6-20; and 3
: ThlsSheetHasBeen Replaced

. wherein . . - .
g | - ||||l||| il ||| ||||

\ -

(CH)y and. - o _

R" )

(Cﬂ)z can 1ndependent1y represent substituted
or unsubstituted alkyl radicals or alkenyl -

25 " “radicals containing at least one alkene bond;
and pharmaceutically acceptable salts and esters

thereof.
' The compounds of the instant invention are
. | inhibitors of the human testosterone-5a-reductase
30 enzyme. _ _
- | S The scope of the compounds of the instant
invehtiqn are described by the above-described
formula. ' | '
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In the description of the formula the
following terms are used which are hereby defined:

X in the general formula above is O or S,
preferably whére-one X is 0, and particularly where
both Xs are 0, e.g., resulting in the catechol
structure.

'C;-C4 alkyl" includes linear or branched
_sPeéies, e.g. methyl, ethyl, n~propyl, isopropyl,
cyclopropyl., n~butyl, isobutyl, sec-butyl, t-butyl.

"C1-C4 alkoxy" includes linear or branched
species, e.g., methoxy, ethoxy, n-propoxy,
isopropoxy., n-butoxy, isobutoxy, sec-butoxy, t-butoxy.
| “Halo" includes fluoro, chloro, bromo or
‘iodo. '
o nSubstituted phenyl" includes phenyl
substituted by one or more of C1-C4 alkyl,'Cl—éal
alkoxy, or halo, and the like, as defined above.
representative examples include o, m~, p-methoxy
phenyl; 2,4-dimethoxyphenyl; 2-chloro-4-ethoxyphenyl;
3,5~-dimethoxyphenyl; 2,4-dichlorophenyl; 2-bromo-4-
methylphenyl, o-fluorophenyl, and the like.

' “Haloalkyl" includes C;-C, alkyl, defined
above, substitued with one or more "halo" as
defined above and includes: trifluoromethjl.
2,2-dichloroethyl and the like.

- "Cy-C, alkylthio" includes C;-C, alkyl,
defined above, substituted with at least one
divalent thio (-S-) grouping including; methylthio,
éthylthio; isopropylthio, n-butylthio, and the like.

This SheetHasBeen

i

SUBSTITUTE SHEET



. . WO092/16213 | | ' PCT/US92/02258

10

15

20

25

30

-8 -

' nCy-C4 alkylsulfinyl" includes C;-C, alkyl,
defined above, substituted with at least one -SO-
grouping including; methylsulfinyl, ethylsulfinyl;
1sopropylsu1f1ny1 and the like.

"'C1-C4 -alkylsulfonyl' includes C1—04 alkyl
defined above, substituted with at least one sulfonyl

group, -50,-, including; methylsulfonyl, ethyl-

sulfonyl, 1sopropylsu1fony1 n-butylsulfonyl, and the
like.

*"C3;-C4 mono or dialkyl amino" includes amino,
substituted with one or more Cy-C, alkyl groups as
defined hereinabove, 1nc1ud1ng methylamlno
ethylamino, n—butylamlno t—butylam1no N N-d1methy1-
amino, N,N-diethylamino, methyl-t—butylam1no, and the -
like.

The R group or groups on the benzene r1ng
can be present initially in the process, such as
in starting material I in Flow Chart A, e.g. phenyl,

‘methyl, methoxy, cyano, tr1f1uoromethyl

carbomethoxy, or added later by a convent10na1
reaction, e.g. chloro, as by chlorination, nitro by
nitration, or created from a starting or added
functional group present, e.g. converting a nitro to
an amino group by catalytic reduction, then

‘alkylating to a mono or dialkylamine. An amino group

can be subjected to diazotization to a hydroxy group,
which can be followed by methylation to a methoxy
group. Similarly, a hydroxy group can be.converted
to a thiol by the analogous procedures described in
J. Org. Chem. 31, pp 3980-3984 (1966) by Newman and
Karnes, and J. Org. Chem. 31, pp 410 (1966) by Kwart,
H. and Evans, E.S. The resulting thiol can be _
alkylated to alkylthio, which can be oxidized to the

ThBShuthsBum faced
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corresponding sulfoxide or sulfone. ZPreferred
substituents are H, C1-C4 alkyl, C3-C4 alkoxy and
phenyl. These reactions and sequences are’
conventional in the art and it will be obvious to one

3 skilled in the art to modify the benzene ring to '
arrive at an R radical disclosed herein.

By the term "pharmaceutically acceptable
salts and esters thereof' is meant, salts and esters
of the acid groups in the final mo;ecule which can

10 . be used as part of the human drug delivery system
and include the salts: sodium, potassium, calcium,
ammonium, substituted ammonium, quaternary ammonium,
and esters: ethyl ester, aceturate, besylate,
edetate, phenpropionate, acetate, pamoate, and

13 esters which serve as "prodrug" formulations which
will hydrolyze in the body at physiological pH's
to regenerate the acid, including pivaloylates,

e.g. pivoxetil and pivoxil, and Kanebo esters,
‘and the 1like.
20 R S |
(éH)y, where y is 1-6, preferably 3, can
contain at least one R' substituent as defined above,
and can be, e.g., —CHp-; —CHy-CHy—; —CHp-CHy-CHp-,
~CH-; -CH-CHp-; -CHp~CH-; ~CEp-CE-CHy-; —CHp-CH-CHp-;
25  CHy CHj C1 OCH; OCH,CH3
and the like.
An alkene bond can also be present in R!
© (CH)y-, e.g., CHp-CH=CH-; CHp-CH=CH-CHp-;
—~CHy-CH=CH-(CHz)-; and the like.
30 R" .
(éﬁ)z. where z is 6-20, preferably 10-16, can
contain at least one R" substituent as defined above, |
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and can be; e.g., ~(CHy)g-. —(CHp)20-. -(CHy)g-CH-;
o | | CE3
—CH2—FH-(CH2)9—; —(Cﬂz)s—gn—(CHz)a—;'
. F OCHj
5 and the like.

An alkene bond can also be present in |
R* : .
- (c':n)z. e.g., CHy—CH=CH-(CHp)g-; —(CHp)g-CH=CH(CHp)p~;
10 -—(CHz)g—CH=CH—(Cﬂz)9—; (an)a—CH=CH-(Cﬂz)4—; and the
like. _ _ )

‘R' and R" can also be -NHCOCH3, which can
be hydrolyzed to amino by conventional acid or base
hydrolysis in the final molecule; R' and R" can also

15 be oxo, obtained by, for example, HBr addition to an
alkene followed by;conversion to an alcohol and .
suﬁsequent oxidation to the ketone:

Preferred is where one R' or R" is H and

R! R
20 - particularly preferred is where both ((‘:H)y and (éH)z
. are alkyl. _ :

Preferred compounds of the instant invention

are given by the following formulas; .

25

B
| S X—(CH), COOH
S0 —.(crlgzcoori

Rn

I —————

T
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wherein S
one X is O and R, R', R", y'and z are defined above;
and particularly preferred are the compounds,

@x—( CH,) 3 COOH

0—( CH,) ,COOH

whereih
X is 0 or S and n is 10-16.
" The compounds of the instant 1nvent1on can

be made by the procedure outlined in the following
Flowchart A-1.

. ‘This Sheet Has Been Replaced
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FLOW CHART A-1
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As seen in Flow Chart A-1, Cbmpound I is the
starting substrate in the invention process and is a

~1,2-substituted benzene ring. X can be independently

0 or S and "PG" represents a hydroxy or thio protect—
ing group which is inactive during Step (A) but can
be subsequently removed by, e.g. palladium on ‘carbon
catalyst in ethanol under a pressurized H, atmosphere.

'~ Examples of "PG" protecting groups which are
conventional and known in the art (See "Protective
Groups in Organic Synthesis' by Theodora W. Greene -
1981 - John Wiley - Chapter 2, ''Protection for the
Hydroxyl Group, Including 1,2- and 1,3-Diols" pp.
16-87 and Chapter 6 "Protection for the Thiol Group
PP. 193-218)

Representative exa-ples of '"PG" include:
benzyl, p-methoxybenzyl, p—halobenzyl, including _
p-chlorobenzyl, p-fluorobenzyl, and the like. Other
protective groups which are known will be obvious to
one skilled in the art to carry out the function of
Step (A). _ | _
’ Representive examples of compoﬁnds'useful
as I in the instant invention, include, but are not
limited to the following:

2-(benzyioxy)rphen01.
2-benzyloxy-thiophenol,
2-(benzylthio)-phenol,
2-(benzylthio)thiophenol,

3-methoxy-2-benzyloxyphenol, This Has Been

et il

2-benzy1oxy—S-methylphenol
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2—benzyloxy-A—méthylphenol.
2-benzyloxy-5-methylphenol,
2-benzyloxy-3,5-diisopropylphenol,
2-benzyloxy-3,5-di-t-butylphenol,
2-benzyloxy-4-t-butylphenol,
2-benzyloxy-3-ethylphenol,
2-benzyloxy-5-phenylphenol,
Z-benzylOXy-a-methyl-l-thiophenol.

2-benzyloxy-5-trifluoromethyl-l-thiophenol,

2-benzyloxy-6-methoxy-1l-thiophenol,
2-benzylthio-4-methyl-thiophenol,

2~ benzylth1o-S—methylsulfonyl-phenol and the

PCT/US92/02258

like.

Representative examples of II useful in
the invention process where L is-a leaving group,
e.g., halogen, including bromo, chloro, or sulfonate,

and the like, and R® is a C;-C, linear or branched

alkyl portion of the ester, including methyl, ethyl,
isopropyl, t-butyl, sec-butyl, and the like, and
where Rl and Y are or defined above, include, but

are not limited to:

Br-CHp~-COOMe,
Cl—CHzCH2C32C00C32C33,
BI-C32C32C32C32C00M3:
Br~CH,CH,CH,CH,CH,COO0Et ,

Br-C32C32C32C32C32C32COOCHZC32C32CH3,

- Br—(CH;),CH(CH3)COOMe,
Br-CH,CH(CH4)CH,COOEt,
Br-CH,CH,CH,COOMe,
Br—CH,CH(OCH4)CH,COOCH(CH3 )2,

This Sheet Has Been Replaced
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C1-CH,CH(OCH,CH4)CE,COOMe,
Br~CH,CH(F)CH,COO0Me, -
Cl.—CHz(:HzCQOEt .

and the: like.

In Step (A) the condensation of I and II
to produce III takes place in an non-hydroxylated
polar organic solvent, e.é., acetone, ethyl acetate,
methylethylketone, dioxan, THF, diethylketone, and

10 the like, A proton acceptor is also present, e.g.
potassinm'carbonate, sodium'bicarbonate.'pyridine.
triethylamine, and the like. Genérally, the reac-
tion .is carried out under an inert atomosPheré, e.g.
dry nitrogen, and heated at reflux or allowed to sit

15 for an extended period of time at room temperature.
Workup is conventional. ' :

In Step (B) the protecting group, "PG",
is catalytically removed at ambient temperature
under a pressurized, hydrogen atmosphere in an

20 organic solvent to produce IV, being a phenol or
thiophenol. Operable catalysts include 5% Pd/C,
and the like. The organic solvent should be inert
under the reaction conditions and includes ethyl
acetate, ethanol, methanol, dioxane, and the like.

25 - Step (C) involves reacting Iv with V to
produce VI, the diester. The reaction conditions
are similar to those described in Step (A) utilizing
an inert organ1c golvent for ‘the reactants and a
proton acceptor _ .

30 . Representative examples of V useful in the
invention are: '

mwuﬁwB«n huﬂ

T U
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Br(CHy)qCOOMe,
Br (CH,)7CO0Me,
Bx(CH;)gCOOMe,
Br (CH;)9COOMe,

5 Br(CH;)qoCOOMe,

Br (CHZ )11C001_1€ ’
C1(CH,)q9COOEL,
Cl1 (Cﬂz)13COOCH(Cﬂ_3 )2 .

' C1(CHy)14CO0CH,CH,CH;,

10 Br-(CHy);5COOMe

’ 'B I'—(CHZ) 16COOM.e
Br(CH;)q¢CO0OCH,CH3,
Br(CH;)17C00C(CH3}3, '
BI‘(CHz)]_BCOOMe; '

15  "Br(CH,)q9COOEL,

) Br (CHZ )ZOCOOMe .

" Br(CH,)7CH(CH3)~(CE;)1oCOOMe,
Br-CHZCH(CH3 ) (CH.2 ) 10_CO0He ’
Br-CH,CH3CH(CH3)CH,COOEL,

20  Br-CH,CH(OCH3){CH;)7COOCH(CE3),,
C1-CH,CH(OCH,CH3 )CH,CH,COOMe ,
Br-CH,CH(NHCOCH5 )~ (CH, )1 g—~CH5-COONMe,

- C1-CH,C-(CH3)77-COOEL,

0 .

25  Br-CH,-CH=CH(CH;)g-COOEt,
Br-Cﬂz-ﬁ- ( CH, ) 10C52CO0Me ’

CHZ _ '
Br-CHy-(CHy ) g—CH=CH-COOMe,

. and the like. ' :

30 : In Step (D), the diester can be deesterified
by aqueous'basic;hydrolysis, e.g. NaOE in MeOH/H,0
to yield the diacid VII upon acidification.

N
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FLOW CHART B-1

S _
(I: < () o~ OCHCHCHC0sE:
+ BrCH,CH,CH,CO,Et —
H,Ph ' ' H,Ph ) .
L 2 1
10 . . . ' - -. . ‘-.l (B)
. . : @E::%CHZCH,'COZE:_
15 o | | e
' o) H,CH,CH,CO,Et
(9 + 3 —
: Ho( CH;) 1 0CO;CH;
20 | o s

S o l (>
25 ' | - (}E:ZHzCHzCHzcoor_i
. I _ Hp( CHy)10CO0H

z

- 30 _
Sheet Has Been Replaced
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FLOW CHART C-1 -

5 - : a |
H ' (R) CH,CH,CH,CO, Et
© + BrCH,CH,CHCO,Et — O ' .
H,Ph | OCH,Ph |
10 (B)
cn,qnzcnzcozzc '
. . ’ H
15 L . 4A
_ c _SCH,CH,CH,CO,Et
(4.13‘)*@() @c 2202. .
o OCH( CHy) 10C0;CH;
20 S o 6A

‘ (D
25 _ . @,\s;n,cnzcnztoon
- : . Hp(CH;)1oCO0H

- ' . 7A

T

3

o
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- Flow Sheet B-1 illustrates the specific
synthesis of 7.
As éeen,_z-benzyloxyphenol l, ethyl 4-bromo-
. butyrate 2 and anhydrous K,CO3 in e.g., dry acetone

5 are heated at reflux or stirred for an extended
period of time at room temperature, under a nxtrogen
atmosphere to give product ethyl 4-(2-benzyloxy-
phenoxy) butyrate 3, in Step (A).

A solution of 3 in e.g., ethyl acetate

10 is catalytically hydrogenated at room temperature
under e.g. 40 psig of Hy, in the presence of a 5%
Pd/C catalyst to yield ethyl 4-(2-hydroxyphenoxy)
butyrate 4 in Step (B). . '

' Step (C) comprises reacting & and methyl

15 12-bromododecanoate 5 with potassium catboﬁaté_in
acetone as in Step (A) to obtain the monomethyl
ester 6. - .

- In Step (D), the diester 6 is de-esterified
by e.g., 2.5 N NaOE in MeOH/H,0 to yield the final

20  product, diacid 7,upon acidification.

- Flow Sheet C-1 illustrates the synthesis
of the sulfur analog of 7 as 7A. This analogous
procedure uses substantially the same steps as

. involved ‘in Flow Sheet B. .

25 ‘It is also obvious from the above Flow
Sheets that suitable replacement compounds for II
and 2 with other substituted and unsubstituted halo
alkyl esters, known in the art and described herein,
and that suitable replacement of V and 5 with other

30 bromoesters, available in the art and also descr1bed
above will yield all of the compounds within the

scope of the instant claims.

This Sheet Has Been Replaced
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Representative examples of compounds produced
by this process include:

4-(2- (20-Carboxye1cosyloxy)phenoxy)butyr1c acid;

S 4—-(2- (19—Carboxynonadecyloxy)phenoxy)butyr1c acid;

'4e(2 (18-Carboxyoctadecyloxy)phenoxy)butyric acid;

. 4-(2-(17-Carboxyheptadecyloxy)phenoxy)butyric acid;
4-(2-(16-Carboxyhexadecyloxy)phenoxy)butyric acid;

. 4-(2-(1l5~Carboxypentadecyloxy)phenoxy)butyric acid;

10 4—(2—(14-CarboXYtetradecyloxy)phenbxy)butyric acid;
4-(2-(13-Carboxytridecyloxy)phenoxy)butyric acid;
4—(2-(12-Carboxydodecyloxy)phenoxy)butyric acid;
44(2—(11:Carboxyundecyloxy)phenoxy)butyric acid;
4—(2—(IO-Carboxydecyloxy)phenoxy)butyric acid;

15 4-(2- (9—Carboxynonyloxy)phenoxy)butyr1c acid;
4—(2—(8—Carboxyoctyloxy)phenoxy)butyrlc acid;
4—~(2-(7-Carboxyheptyloxy)phenoxy)butyric ac1d,
4~(2-(6-Carboxyhexyloxy)phenoxy)butyric acid;
4—(2~ (ZO—Carboxye1cosyloxy)phenylth10)butyr:c

20 acid; '

) a—(z—(19—Carboxynonadecyloxy)phenylth1o)butyr1c
acid;

4—(2- (18—Carboxyoctadecyloxy)phenylth1o)butyr1c
acid;

25 4—(2-(17-Carboxyheptadecyloxy)phenylthio)butyric

e . acid; _ '
4-(2~(16—Carboxyhexadecyloxy)phenylth1o)butyr1c
ac1d
4—(2-(15 Carboxypentadecyloxy)phenylth:o)butyr1c

30 acid;

a-(2—(la-Carboxytetradecyloxy)phenylth1o)butyr1c
acid;
4-(2- (13—Carboxytr1decyloxy)pheny1th10)butyrzc

- acid; e

"
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4—-(2- (12—Carboxydodecyloxy)phenylth1o)butyrlc
acid;

4-(2-(11-Carboxyundecyloxy)phenylth1o)butyr1c
acid;

S 4-(2-(1O—Carboxydecyloxy)phenylth1o)butyr1c acid;
4—-(2~-(9-Carboxynonyloxy)phenylthio)butyric acid;
-4-(2-(8-Carboxyoctyloxy)phenylthio)butyric acid;
4-(2-(7-Carboxyheptyloxy)phenylthio)butyric acid;

. 4-(2-(6-Carboxyhexyloxy)phenylthio)butyric acid;

10  4-(2-(20-Carboxyeicosylthio)phenoxy)butyric acid;
4-(2-(19-Carboxynonadecylthio)phenoxy)butyric -acid;
4-(2-(18-Cérboxyoctadecylthio)phenoxy)butyric acid;
4~(2-(17-Carboxyheptadecylthio)phenoxy)butyric acid;
4-(2-(16-Carboxyhexadecylthio)phenoxy)butyric acid;

15 - 4-(2-(15-Carboxypentadecylthio)phenoxy)butyric acid;
4-(2-(14-Carboxytetradecylthio)phenoxy)butyric acid;
a—(2—(13-Carboxytridecylthio)phenoxy)butyrié acid;
4-(2—(12-Carboxydodecylthio)phenoxj)butyric acid;
4-(2-(11-Carboxyundecylthio)phenoxy)butyric acid;

20 4-(2-(10-Carboxydecylthio)phenoxy)butyric acid;
4-(2-(9-Carboxynonylthio)phenoxy)butyric acid;
4—(2—(8-Carboxyoctylthio)phenoxy)bﬁty:ic acid;
4-(2-(7-Carboxyhepty1thio)ﬁhgnoxy)butytic acid;
4—~(2- (6—Carboxyhexy1thio)phenoxy)butyric acid;

25. '4-(2 (20—Carboxye1cosv1th10)phenylth10)butyr1c

- acid;
4~(2- (19—Carboxynonadecylth1o)phenylth1o)butyr1c

acid;
a-(2—(18—Carboxyoctadecylth1o)phenylth1o)hutyt1c

30 acid;

' 4-(2r(17—Carboxyheptadecylth10)phenylth1o)butyr1c
acid;

4—(2—(16-Carboxyhexadecy1th1o)phenylth1o)butyr1c
acid;

SheetHasBeen laced

IIIIIIII T

SUBSTITUTE SHEET



. . WO092/16213 | PCT/US92/02258

10

15

20

25

30 -

- 99 -

4-(2~-(15- Carboxypentadecylth1o)phenylth1o)butyr1c

ac1d
4—~(2~ (14-Carboxytetradecy1th10)phenylth1o)butyr1c
acid;
4-(2-(13—Carboxytr1decy1th1o)pheny1th1o)butyr1c
acid;
4-(2-(12-Carboxydodecy1th1o)phenylth1o)butyr1c .
acid; '
4-(2~-(11- Carboxyundecylth1o)phenylth1o)butyr1c
acid;
4-(2-(10- Carboxydecylth10)pheny1th1o)butyr1c acid;
4~(2-(9-Carboxynonylthio)phenylthio)butyric acid;
4-(2-(8-Carboxyoctylthio)phenylthio)butyric acid;

) 4—(24(74Carboxyhepty1thio)phenylthio)butyri; acid;

4-(2-(6-Carboxyhexylthio)phenylthio)butyric acid;
3-(2-(16~-Carboxyhexadecyloxy)phenoxy)propionic acid;
3-(2-(15~-Carboxyisohexadecyloxy)phenoxy)butyric acid;
3-(2- (14-Carboxytetradecyloxy)phenoxy)butyr1c ac1d
5—(2-(13-Carboxytr1decyloxy)phenoxy)valer1c acid;
5-(2- (12-Carboxydodecyloxy)phenoxy)valer1c acid;
5-(2-(1l1-Carboxyisododecyloxy)phenoxy)valeric acid;
4-~(2-(11-Carboxyundecyloxy)phenoxy)valeric acid;
4-(2-(10-Carboxydecyloxy)phenoxy)valeric acid; |

- 4~(2-(9-Carboxynonyloxy)phenoxy)valeric acid;
. 6~(2-(9-Carboxynonyloxy)phenoxy)caproic. acid;

6-(2-(8-Carboxyoctyloxy)phenoxy)caproic acid;
6-(2—(7-Carboxyisooctyloxy)phenoxy)caproic acid;
7-(2-(7-Carboxyheptyloxy)phenoxy)enanthic acid;
7-(2-(6-Carboxyhexyloxy)phenoxy)enanthic acid;
7-(2-(5-Carboxyisohexyloxy)phenoxy)enanthic acid;
2-(29(12;Carboxydodecy1thio)phenoxy)acetic acid;

ThwsmxﬂﬁsBum lmxd
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2—(2—(11—Carb6xydecylthio)phenoxy)acetic acid;

2-(2-(10-Carboxydecylthio)phenoxy)acetic acid;

3- (2-(9—Carboxyhonvloxy)phenylthio)propiohic acid;

3-(2- (12-Carboxvdodecyloxy)phenylth1o)prop1on1c
acid;

3-(2~ (1l-Carboxvundecyloxy)phenylthlo)prop1on1c
acid;

3- (2—(11-Carboxyundecyloxy)phenylthxo)butyr1c acid;

3- (2 ~(11-Carboxyundecylthio)-4-methyl-phenylthio)
butyric acid; -

3-(2~-(12- Carboxydodecvlth1o)phenylthxo)butyr1c

acid; '

5~ (2-(11—Carboxyundecylth1o)phenylthlo)valerlc

acid;

- 5-(2- (10-Carboxydecyloxy)phenylth1o)valerlc acid;

5-(2- (9-Carboxynpny19xy)phenylth1o)valer;c acid;

3-(2- (12—Carbodeodecyloxy)phenylthio)valeric
acid;

3- (2-(11—Carboxydecyloxy)phenylth1o)valer1c acid;

3- (2—(1O-Carboxydecyloxy)phenylth1o)valer1c
ac1d

6-(2- (9—Carboxynony1th10)phenylth1o)capro1c acid;

6- (2-(12-Carboxydodecyloxy)phenylth1o)capro1c
acid;

6-(2-(11-Carboxyundecyloxy)phenylth1o)capro1c

- acid;

6 (2-(ll-Carboxyundecyloxy)-3—methylphenylth10)-
enanthic acid;

7~-(2- (11-Carboxyundecyloxy)-4-methy1phenylth1o)-
enanthic acid;

7~ (29(12-Carboxydodecy1th1o)phenoxy)enanthlc ac1d

TlusSheetHasBeen
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4-(2-(11- Carboxyundecvloxy)4—methy1—phenoxy)butvr1c
acid;

" 4-(2-(10~ Carboxydecyloxy)B-methylphenoxy)butyric acid;

4—-(2- (9-Carboxynonyloxy)S-methylphenoxy)butyr1c acid;

4—(2-(12-Carboxydodecyléxy)6—methy1phenoxy)butyric
acid; '

4-(2- (12-Carboxydodecyloxy)6—methy1phenoxy)butyr1c

"~ acid; " .

4—(2—(11—Carboxyundecylthio)-3-(methylthio)phenoxy)—
valeric acid; :

b—(2-~ (11—Carboxyundecvlth1o) -3- (methvlsulfonyl)
phenoxy)butyric acid;

4~(2-(1l1-Carboxyundecyloxy)— 4-(methy1sulfony1)
phenoxy)butyric acid;

4—-(2- (12—Carboxydodecyloxy)5 ethyl-phenoxy)butyrlc
acid;

4-(2- (11—Carboxyundecyloxy)4—phenylphenoxy)butyr1c
-acid; : -

4-(2- (10-Carboxydecyloxy) 3, 5—d1methylphenoxy)butyr1c

ac1d
4~(2-(9-Carboxynonyloxy)-4-fluoro-phenoxy)butyric
~acid; :
4~(2-(12-Carboxydodecyloxy)-5-(trifluoromethyl)~
phenoxy )butyric acid;
4-(2-(12-Carboxydodecylthio)~- 5—n1trophenoxy)butyr1c
acid;

a-(2-(11 Carboxyundecylth1o)-4-methylphenoxy)va1er1c

acid;

4-(2-(11—Carboxyundecy1th1o)-3 5-d1-methylphenoxy)—

butyric acid;
a-(z-(12-Carboxydodecvloxy)-4-(d1methylam1no)phenoxy)~
butyric acid;

TthhaxHhsBam
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4-(2-(11- Carboxyundecyloxy) -5- (ethylam1no)phenoxy)-
butyric acid; :

2-(2- (9-Carboxynonyloxy)phenoxy)propionic'acid'

3-(2-(12-Carboxydodecyloxy)phenoxy)- 3-methy1prop1on1c
acid;

4—(2—(10- arboxydecyloxy)phenylth1o)-3-methoxv—
butyrlc acid;

4-(2- (9—Carboxynonyloxy)phenylth1o) ~-3-ethoxy-
butyric acid;

4-(2~ (11-Carboxyundecvloxy)phenoxy)but-z—eno1c ac1d

4-(2-~ (9-Carboxvnonyloxy)phenoxy) -2-butenoic acid;

4—(4—(11 Carboxy-Z-methvlundecyloxy)phenoxy)butyr1c
acid; .

4-(2~(ll-Carboxyundecyl- 7—ene—oxy)phenoxy)butyr1c

~acid;

4-(2-(13—Carboxy-Z—methylene—tr1-decyloxy)phenoxy)—

butyric acid; |

4—(2 (11- Carboxyundecyloxy)phenylsulfonyl)butyr1c

‘acid;

4-(2-(11- Carboxvundecyloxy)phenylsulf1ny1)butyrlc.

acid;
4—(2~ (11—Carboxyundecylsulf1nyl)phenoxy)butyr1c acid;
4-(2-(11—Carboxyundecy1su1fonyl)phenaxy)butyr;c acid;
4;(2-(11—Carboxyundecylsu1finyl)phenyléulfinyl)butyric
acid; |
4—(2- (11-Carboxvundecy1sulfonvl)phenylsulfonyl)butyrlc
acid;

_and the like.

Also included as a S5a-reductase inhibitor
in this invention is an agent for the treatment of

patterned baldness in comb1nat1on with minoxidil is

of the following formula:
' Sheet Has Been Replaced
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wherein _
10 A is an 1,2-disubstituted .aromatic ring selected from
(a) benzene, 1,2-disubstituted naphthalene;
(b) 5-6 membered heteroaromatic ring, containing
1-2 N atoms, 1 S or 0 atom, or combination
thereof;
D and E are 1ndependently —COOH, -CONH,, CONHR;, -
COORb. SOZOH S04 (0H), SOZNHZ, -35020Na PH(O)(OH),
P(O)(Oﬂ)z.

15

X is 0, S. SO or S05; .
R is H,
C1-Cs alkyl
phenyl or substituted phenyl
halo,
haloalkyl,
hydroxy,
carboxy,
cyano, '
C1-C4 alkoxy, B
C1-C4 alkylthio,
' €1-C4 alkylsulfinyl,

20

25

30
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C;-C4 alkylsulfonyl,
nitro,
amino,
Cy~C4 mono or di-alkylamino;
S " R* and R" are independently
| H,
halo, :
C1-C, alkyl or C3-C, alkoxy,
amino, or oxo, where CH~R' or CH-R''
10 . in the formula become -C=0;
R, is H, Cy-C4 alkyl; |
Ry is C;-Cy, alkyl, phenyl or phenyl C;-C, alkyl;

y is 1-6;
15 z is 6-20; and

wherein
R!

- (é:H)y and
20 . R" .
' ((lZH)z can independently represent substituted

‘'or unsubstituted alkyl radicals or alkenyl
radicals containing at least one alkene bond;’
" and pharmaceutically acceptable salts and esters
25  thereof. . : :
.The compounds of the instant invention are
inhibitors of the human testosterone-5a-reduétase .
' The scope of the compounds of the instant
| "invention are described by the above-described

30 formula. |

In the'descriptioﬁ.of the formula the
following terms are used which are hereby defined:

en Replaced-
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X is preferably O or S, and particularly
preferred is O. ’

"Cq~C4 alkyl' includes 11near or branched
species, e.g. methyl, ethyl, n-propyl, isopropyl,
cyclopropyl, n-butyl, isobutyl, sec-butyl, t-butyl
and "Cy-Cyp alkyl" includes, alkyl up to 12 cartons
including n-octyl, t-decyl, n-dodecyll

"Phenyl C1-C4 alkyl" includes benzyl,

' 2-phenethyl and the like.

"Cl-ca alkoxy'" includes 11near or branched

species, e.g., methoxy, ethoxy, n-propoxy, 1sopropoxv
n-butoxy, isobutoxy, sec-butoxy, t-butoxy.

“Halo'" includes fluoro, chloro, bromo or
iodo. _

By the term "heteroaromatic ring" as used
herein is meant a 5-6 membered ring, containing 1-2
N-atoms, 1 S or O atom, or combination thereof, and
includes: pyridine, thiophene, furan, imidazole,

- 1,3-thiazole, 1,3-oxazole, 1,2,3-thiadiazole, and

the like. The limitation here being that the
1,2-disubstitution occurs on only ring carbons of
the heteroaromatic ring. Preferred heterocaromatic
rings are pyridine, furan and thiophene.

_ "Subétituted_phenyl" includes phenyl
substitﬁtéd'by'one or more of Cy-C, alkyl, C;-C,4
alkoxy, or halo, and the like, as defined above; .
representative examples include o, mn-, p-methoxy
phenyl; 2,4-dimethoxyphenyl; 2-chloro-4-ethoxyphenyl;

.3,5-dimethoxyphenyl; 2 4-d1chloropheny1 Z-bromo-4-

methylphenyl, o-fluorophenyl and the like.

This Sheet Has Been Replaced
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"Haloalkyl" includes Cj-C4 alkyl, defined
above, substitued with one or more "halo' as defined
above and inléudeS' trifluoromethyl, '
2,2-dichloroethyl and the like.

'"C3~C4 alkylthio" includes Cl—C4 alkyl,

‘defined above, substituted with at least ome

divalent thio (-5-) grouping including; methylthio,
ethylthio, isopropylthio, n-butylthio, and the like.

“C3-C4 alkylsulfinyl" includes C3-C,4 alkyl,
defined above, substituted with at least one -SO-
grouping including;.methylsulfinyl. ethylsulfinyl;
isopropylsulfinyl, and the like.

"C1-C4 alkylsulfonyl". 1nc1udes Cl-C4 alkyl
defined above, substituted with at least omne sulfonyl
group, -SOZ- 1nc1ud1ng, methylsulfonyl, ethyl-

_sulfonyl, 1sopropylsu1fony1 n—butylsulfonyl and

the like. : .
"Cy-C4 momo or dialkyl amino" includes
amino, substituted with one or more Ci-Ca alkyl -
groups as defined hereinabove, including: methylamino;
ethylamino, n-butylamino, t-butylamino, d1methylam1no,
d1ethy1am1no ‘methyl-t-butylamino, and the like.
The R group or groups on the benzene or
heteroaromatic ring can be present initially in
the process, e.g. phenyl, methyl, methoxy, cyano -
carbomethoxy, trifluoromethyl, ( as in the start-
ing o-nitrophenol 1 in Flow Chart A) or added later
by a conventional reaction, e.g. chloro, as by
chlorination, nitro by nitration, or created from
a starting or added functional group present, e.g.

TthMwﬂmsBam
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‘converting a later added nitro group to an amino
-group. by catalytic reduction, then alkylating to a
mono or dialkylamine. An amino group can be sub-
. - jected to diazotization to a hydroxy group, which
5 can be followed by methylation to a methoxy group.
| Similarly, a hydroxy group can be converted to a
thiol by the analogous procedures described in
J. Org. Chem. 31, pp 3980-3984 (1966) by Newman
and Karnes, and J. Org. Chem. 31, pp 410 (1966) by

10 Kwart, H. and ‘Evans, E.S. The resulting thiol can
be alkylated to alkylthio, which can be oxidized to
the corresponding sulfoxide ‘or sulfone. Preferred
substituents are H, C;-C, alkyl, C;-C, alkokxy and
phenyl. These reactions and segquences are conven-

15  tional in the art and it will be obvious to one
skilled in the art to modify the benzene ring to
arrive at an R radical disclosed herein.

By the term *“‘pharmaceutically acceptable
salts and esters thereof'" is meant, salts and esters

20 of the acid groups in the final molecule which can
be used as part of the human drug delivery system
and include the salts: sodium, potassium, calcium,
ammonium, substituted ammonium, quaternary ammonium,
and esters: ethyl ester, aceturate; besylate,

25 edetate, phenpropionate, acetate, pamoafe. and esters
which serve as "prodrug" formulations which will
hydrolyze in the body at physiological pH's to
regenerate the acid, inclﬁding pivaloylates, e.g.
pivoxetil and pivoxil, and Kanebo esters, and the

30 . like.
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RI

(CH)y, where y is 1-6, preferably 3, can
contain at least one R* subst1tuent as defined above,
and can be alkyl. e.g., —CHz. —CHz-Cﬂz, —CHz—CHZ—Cﬂz,
—-Cl:H; —(EH-—CHz; —CHZ—?E; -Cﬂz-gﬂ—mz;
CHy CH3 -Cl - 0CH3

-CHz-?H-CHZ;

OCH,CH4
and the like.
An alkene bond can also be present in
. R!
(EH)Y—. e.g., ~CHy-CH=CH;-CH,-CH=CH-CH,;
~-CHp-CH7~CH=CH; -(CHy)3 -CH=CH, and the like.
. R _
(CH),, where z is 6-20, preferably
8-14, can contain at least one R' substituent as
defined above, and can be alkyl; e.g., '(CHZ)G‘
—(Cﬂz)zo,-—(CHz)g—CH
CH3 .
-CHy-CH~(CHp)g-: ~(CHp)5~CE-(CHp)4~;
F - OCHj
and the like.

An alkene bond can also be present in
l}n C )
(CH),, e.g., ~CHy-CH=CH-(CH;)g~;

~(CHp )g-CE=CE~(CHp)2~; -(CHp)g-CH=CE-(CHp)g~;

(Cﬁz)a—CH—CH—(Cﬂz)a—. and the like.
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Preferred is where one R' or R" is H and
l}" ’ ?H
particularly preferred is where both (CB)y and (CH),
are alkyl. :
Representat1ve compounds of the instant

jnvention within the above general formula are given
by the following, structures;

Rl. o
!

1.X~-(CH),D
R‘@z "

. N- C-(CH)E
R.l

R'
|

L X-(CH)yD’
R A2 (l)l
N~ "N-C-(CH),E
H éll

Ry I, ©
0 \N-c (CH) E
_R" B
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R
_1.X-(CH),D
O

5 U!
R 2

1] .
S | \II\I_I-C-'-((EH)ZE

Rﬂ
10 Particulatiy preferred are the folléwing
compounds:
| R
15 - - |
| x—(CH)y COOH.
R ' '
—C—(CH), COOH
H
. O R“
20 .
RI
l
X—(CH), COOH
R
| —c—(Cm), B(OH),
25 Hoag oo
. . O Ru . 0 ,
R
: _ _ | o
30 | : —(CH), COOH
- O S
- | —C—(CH), SSO;Na
H | | o
o R . e
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R‘
l

X—(CH), COCH

—C—(CH), SOsH
H O |
0 R
RC
| |
o X—(CH), CONH,
R

—C—(CH),, COOH
]
-

PCT/US92/02258

where X is O or S and R, R*, R", y and z are as

defined above.

Preferred compounds within this class are:

o X—(CH,)3COOH
—ﬁ—(cnz)ncooﬁ,

H .
0

I
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X—( CH,) 3COOH.
R
> —C—(CH)SOsH
H | |
0
i0
X——( CH,) 3COOH
R g _ )
—C—(CH,) SSOsNa ,
: H |
15 ' -0
X—(CH,) 3COOH
20 R
' | H—c—(cnz),,ﬁCOH)z ,
o o e
2.5
X—( CH;) 3CONH,
o
T—G—(CH,)COOH
o
30

vhere X is O or S, and n is 8-14.
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Also preferred compound are within these
classes are: -

—( CHz) 3 CDOH
5
—C—( CH,) ,COOH
H |
O
where n is 8-14.
10 : :
—C—(CH,) ,COOH
15 H | !
O
where n is 8-14.
20 .

The compounds of the instant invention can
be made by the procedures outlined in.the following
.Flowcharts. ' '

25
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FLOW CHART A-2

' H R H,CH,CH,CO,Et
. . + BrCH,CH,CH,COEt — -
s _ .,
o ; , \

L , . ' ,CH,CH,CO,Et
10 . ' : : :
. - . . . - 2 . ’

4
o] (o}
" fl ) " '
. EtOC( CHp)4oCOEL CH,0C( CH,) 1 <COOH
15 . s 6 |
' l(n)
11 '
CH30C(CH,;),,C0CL
' 7
20 | | -
H,CH,CH,CO,Et
oo O
: - (CH,)10C0CH,
. ) Hll
(o]
e
25 R '
| | ]cr)

' | , ' CH,CH,COOH
30 | . @::ZH’ 2T
' : - ( CH;) +oCOOH
. HW )
. . o -
— 9
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FLOW CHART B';-Z

S5 )
u CH,CH,CH,CO,Et
(%))
+ BrCHZCHzCHzcozEt —
2
10 2 | =
10 | CH,CH,CH,CO,E
| HCHCH;CO,EL
11 +« 7 (H) . @H
' ' "‘l-‘—l-(cl*iz)'locoz'!‘_'E
o 12
T I/
15 )
| @icuzwzcnzcozn
' -C-(CH;)1oCOH :
HO .
13
20
25
Thwlslliitﬂt Has Been Replaced
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| FLOW -2
oche "@ K
; @f h
D L O,
@:’i LS QA"
| N-COCF; - :
10 - H 25
@(f “’@ o
N-COCF; : NCH, -
s | 27
15 I S
o OH
- C( CH,) 10C0,CH; 1‘-'7" C(CH,;)10C0,CH,
- CH
P \/\,co,zt o
cha?).-‘ oCO,CHs
25 - s
\g\,COzH
. "
\ -C(CH;) 10COzH
30 o i 31
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FLOW CHART D-2

5
0" "co,Et 0™ "\ co,Et
R
@iNHz —— @m( CHZ) 9CH281'
H
: _ 4 o 5,
10 : , : 32
- S 0 " co,Et
' @-/'NC( CH2)9CHZP( OEt),
15
| . /\/\cozsc o _ o7 "co,u
20 | — @ ' '
@ENC( CHp) 9CHzP( OHJ 2 _ NC'( CH;) oCHP(OH)
. _ H‘o o
ﬁ. - 35
25
‘30 . . This Sheet Has Been R
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LOW CHART E-2

e _ o 0" " co,Et
5 | v @ -
. 32 ' ; NC(CH) CH,S 2
2 NCeE)RS (o
- T HBr
10 . . >\
| ON\COZET. : A |
.~ L
§_?_ ) ;(:'( CHz) gCHzSSOaNa
. . | i
15 o 2'-7_
, ' : gc'( CHz? oCH,SO3H
20 | _ . o _ .
. 38

.25

30
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FLOW T F-2
OH 0T Nco,Ee
X .
5 @m, @NO: =
~ a0
39 _ .
_ o CO,Et
0" "co,Et 5 ,
- ) 3 NC(CH,) 1oC0,; M=
10 SN, 2 H . a2
o z. il
15_ o 0" "o,
Q:NC(CH,),OCOZH
) H y
]
. 20
25
30.
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LOW CHAR =2

| . _H _ o~ "cn
AR chc BB O
0 — R NC c c
b ‘ (cu,),ocozne ( Hz)mcoz Hy
4“ Hy o 45
10 . ' o "con,
- cc
—_— NC(CH;) 49CO,;CHy
: Hil
[s}
46
15
20
mﬁllllll T
25
30
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FLOW RT H-2
 BrCHoCH,CH,CO-Et
" 44 _ > (9) (alternate route to 9)

As seen in Flow Chart A-2, o-nitrophenol 1,
ethyl 4-bromobutyrate 2 and anhydrous K,CO05 in e.g.,
dry acetone are heated at reflux or stirred for an
extended per1od of time at room temperature under a
n1trogen atmosphere to product ethyl
4—-(2-nitrophenoxy) butyrate 3, in Step (A).

A solution of 3 in e.g., ethyl acetate is

' cataljtically hydrogenated at room temperature under
e.g. 40 psig of Hy in the presence of a 5% Pd/C

catalyst to yield ethyl 4-(2-am1nophenoxy)butyrate |
in Step (B). Lo :
Step (C) . compr1ses reacting d1ethy1
dodecanoate 5 with barium hydroxide octahydrate in

" methanol at ambient temperature to obtain the

monomethyl ester 6.

In Step (D) the mono ester mono acid 6 is
refluxed with thionyl chloride for about 5 hours to
produce the mono acid chloride, mono methyl ester 7.

Step (E) comprises the reaction of the mono
acid chloride 7 with the amine 4 at e.g., 0-10°C in
e.g., dry ether in the presence of a hydrogen acceptor
e.g., triethylamine, to produce the amide 8.

| In Step (F), the ether-amide diester 8 is
de-esterified by e.g., 2.5 N NaOH in MeOH/H;0 to
yield after acidification the final product, diacid 9.
Flow Chart B-2 illustrates the synthesis of

the corresponding thio compounds.
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Step (G) 111ustrates the reaction of
o-aminobenzenethiol with ethyl- 4—bromobutyrate wh1ch
can be carried out in e.g., dry dimethoxyethane,
under drv Np, in the presence of a proton acceptor,

-5 e.g., dry powdered K,CO3, to produce 11. " |

Step (H) illustrates the acylation of the
amino group of ll1°‘with ethyl ll-bromoundecancate in a
dry solvent, e.g., dry ether, at 0°C in the presence
of an acid acceptor, e.g., pyridine. -

S ' Step (I) illustrates the hydrolysis of the

diester to the final diacid 13, which can be
accomplished with, e.g., NaOH/MeOH. R
: As seen in Flow Chart C-2, o-nitrophenol is
benzylated under the same conditions as in Step (A).
15 - _ Step (K) shows the reduction of the nitro
- group using e.g., Raney Ni in ethanol/NH3 under 40
psig Hy. . .

' Step (L) shows’ the trifluorocacetylation of
24 using e.g., trifluorcacetic anhydride in'dry ether

20 and powdered dry sodium carbonate

. Step (M) shows the N-methylat1on which can
be accompl1shgd using, e.g., methyl iodide in dry
acetone and dry powdered'KOH followed by removal of

- the N-trifluoroacetyl gtoup with MeOH/H,0.

25 Step (N) shows the N-acylation of 27, using
an acid chloride, e.g., 7, in e.g., dry methylene
chloride and pyridine at 0°C. |

Step (0) shows the debenzylation of 28,
. which can be accomplished By e.g., 10% Pd/C in MeOH
30  ynder a Hz atmosphere. |
- Step (P) shows the O-alkylat1on of 22 using
e.g., ethyl 4-bromobutyrate and KpCO3 in anhydrous
acetone.
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Step (Q) shows hydrolysis of the diester 30
to the diacid 31 by hydrolys1s as e.g., descr1bed for

Step (F)

Flow Chart D-2 shows the product10n of
phosphonate type esters and acids.

Step (R) shows the condensation of & -
with ll-bromoundecanoic acid in anhYdrous methylene-
chloride us1ng N N'-d1cyclohexy1carbod11m1de and |
4-dimethvlaminopyridine to produce the 1mportant

‘bromo 1ntermed1ate 32.

Step (S) shows the reaction of 3_ w1th
triethylphosphite at e.g., 180°C under N, to produce
the phosphonate ester 33.

Step (T) converts 33 via bromotrlmethyl—
silane to the monoacid 34. :

Step (U) uses the similar hydrolys1s
conditions of Step (F) to produce the phosphon1c-
carboxylic diacid 35.

The correspond1ng phosph1n1c acids can be

. analogously made from 32 by known procedures in the

art. : g .

Flow Chart E-2 illustrates the synthesis of

the sulfonic acid types of the invention compounds.
Step (V) shows reaction of the intermediate

32 with thiourea in EtOH/H,0 under N, at 90°C to

yield the isothiouronium sait 36.
Step -(W) shows the reaction of 32 with
sodium thiosulfate under the conditions of Step (V)
to yield the thiosulfate ester 37. |
Further oxidation of esters 36 or 3_ via the
Showell or Ziegler procedures described in Step W in
the examples yields the corresponding sulfonic acid

TthMzuﬁwBum Replaced
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The correspbnding sulfinic acid can be
prepared from 3§.by_the procedure of J. M. Sprague
and T. B. Johnson, JACS 59, 2440 (1937).

. The corresponding sulfonamide can be
5 produced from the sulfonic acid 38, by protecting,
- e.g., the carboxylic acid via an ester, convertiﬁg
the sulfonic acid to a sulfonyl chloride, treating
the sulfonyl chloride with ammonia and then hydro-
lyzing the protected carboxylic ester to the
10 corresponding acid. . : .
_ Flow Chart F-2 shows the corresponding
synthesis of the pyridine analogs of 8 and 9.

In Step (X), the nitrohydroxy pyridine

is O-alkylated first using conditions analogous
15 to Step (A) to produce 40.

- Step (Y) shows reducing the nitro group .
in the same manner as described for Step (B).

Step (Z) shows acylating the amino group
in the same manner as described for §'in Step (E)

20 to produce the diester 42. Hydroiysis produces the
diacid 43.

Flow Chart G-2 shows the product1on of some
amides 46 of the invention.

In Step (AA), o—am1nophenol is reacted

25 d1rect1y with 7 under the conditions of Step (E)
. to produce the N-acylated phenol 44.

In Step (BB) O-alkylation of 44 as carr1ed
out using 4-bromobutyronitrile under conditions
similar to Step (A), produces 45. ' _

30 - Step (CC) shows the hydrolysis of the
nitrile to the amide 46 using Mn0O, in methylene
chloride.
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Flow Chart H-2 illustrates an alternate
route to 9 by starting with o-aminophenol, acylating
to produce 44, then reacting 44 under the ‘conditions

of Step (A) to produce
(F) to yield 9.

8, then hydrolysis using Step

Thus, by using the above described

'methods in the Flow Charts and the reaction starting

materials and reagents described herein, all of the
compounds described and encompassed by the claim can
be synthesized by one skilled in the art. ‘

_ It is obvious that other nitrophenols can be
substituted for 1 in Flow Charts A-2 and C-2 to
provide the scope of the compounds covered by this

invention and include the following:

2-nitrophenol

2-nitro-6-methylphenol
2-nitro-5-methylphenol
2-nitro-4-methylphenol

' 2-nitro-3-methylphenol

2-nitro-4-phenylphenol
2-nitro-5-phenylphenol
2-nitro-4-chlorophen61
2-n1tro-4-f1uorophenol
2—n1tro—4-tr1f1uoromethy1phenol

. 2-nitro-4-hydroxyphenol

2-nitro~4-methoxyphenol -
2-nitro-6-ethoxyphenol
2-nitro-4-methylthio-phenol _
2-nitro-4-methylsulfinylphenol
2-nitro-4-methylsulfonylphenol
4-nitro-3-hydroxypyridine
3-n1tro-a—hydroxy-s-methylpyr1d1ne
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3-nitro-4-hydroxy-6-methylpyridine
2-methy1—3-nitro;a-hydroxypyridine
2-hYdroxy-B—nitro-S-phenylpyridine
Z—nitro—3-hydroxy—S—phenylpyridine
2-hydroxy-3-nitro-5-chloropyridine

'2-nitro—3-hydroxy-5—trifluoromethylpyridine
-2-methoxy-4-nitro-5-hydroxypyridine

3-nitro-4-hydroxy-5-ethoxypyridine
2-methy1th1o-4-n1tro—5—hyd:oxypyr1d1ne
2-n1tro-3 hydroxy—th1ophene
3-n1tro-a-hyd:oxy—th1ophene
3—hydfoxy—Z—nitro—S—methy1~thiophene

_3-hydroxy-2-nitro-4-methyl-thiophene

2-hydroxy-3-nitro-5-phenyl-thiophene
2-nitro-3-hydroxy-4-phenyl-thiophene
2-hydroxy-3-nitro-4-chlorothiophene .
2-hydroxy-3-nitro-4-fluorothiophene
and the like.

‘It is obvious that suitable replacément
compounds for 2 with other halo alkyl esters, known
in the art, and that suitable replacément_of 6 with
other diesters, available in the art, will yield all
of the ether-amide derivatives within ‘the scope of
the claims.

Representative exampies of 2 useful in

‘the invention process include, but are not limited to:

Br-CHy-COOMe,
C1-CH,CH,CH,COOCH(CH3)3,
' Br-CH,CH,CH,CH,COOMe,

Br—CH,CH9CH,CH5CH,COOEL , / K
ect Has Been Replaced
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Br—CH2C32CH2C52CH2C32C00C32C32C32CH3,

Br-CH,CH(CH3)COOMe,
Br-C32CH(CH3)C32CQOEt.
BI—C32CH2C32COOME,
Br-CH,CH(OCH;)CH,COOCH(CH3 )5,
C1-CH,CH(OCH,CH3)CH,COOMe,
Br-CH,CH(F)CH,COOMe,

and the like.

Representative éxamples of other compounds

substitutable for 6 and

HOOC(CHy ) cCOOMe,
HOOC(CH, )7COO0Me,
HOOC(CH, )gCOOMe,
HOOC(CH, )9COOMe,
HOOC(CHjp )3 COOMe,
HOOC(CHz)IICOOHe.
HOOC(CH; )1 2COOEL,
HOOC(CH, »13CO0CH(CH3),,
HOOC(CH, )1 4COOCHCH,CH;,

HOOC(C32)15C00(CH2)3CH3,

HOOC(CHy )1 4COOCH3,
HOOC(CH, Y17COOCH3,
HOOC(CH,)1gCO0Me,
BOOC(CHp)39COOEL,

- HOOC(CHp)2oCOOPh,

HOOC(Cﬂz)loCOOCHzPh,

HOOCCH(CH3)—-(CH5)CO0Me,
HOOC-CHoCH-(CH3 ) (CH;)q oCOOMe,
HOOC¥C32CH3CH(CH3)C32COOEt,

useful in the invention are:
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HOOC-CH,CEyCH~CH,COOEL

| c1 -
HOOCf632CH(0CH3 ) (CHZ ) 7COOCH ( CH3 )2 .
where Ph is phenyl,

~and the like.

Representative examples of compounds produced
by this process include those in the following list.
The nomenclature used herein for the ‘acid
radicals is: - ' '
P(0)(OH),, phosphono;
-COOH, carboxy;
-CONH,, aminocarbonyl;
-S03H, sulfo;
-S50,H, sulfino;
—SSO3H thiosulfato, as the sod1um salt.

4 (2 (20—Catboxyeicosanoylamino)phenoxy)butyric acid;
4-(2 (19- Carboxynonadecanoylam1no)phenoxy)butyr1c
acid; .
4—(2—(18—Carboxyoctadecanoylam1no)phenoxy)butyr1c
acid;
4—(2—(17-Carboxyheptadecanoylamino)phenoxy)butyric'
acid; ' -
4—(2-(16-Carboxyhexadécanoyl-Nemethylamino)phenoxy)—
butyric acid;
4-(2-(15-Carboxypentadecanoylam1no)phenoxy)butyramzde.
4-(2-(1l4~Carboxytetradecanoylamino)phenoxy)butyric
acid;
4~(2- (13-Carboxv1—tr1decanoylamzno)phenoxy)butyr1c
acid;
4-(2- (12-Carboxy-dodecanoylamlno)phenoxy)butyr1c
acid;

hwd

il IIIIII 1l Illl

SUBSTITUTE SHEET



E

10

15

20

25

30

WO 92/16213 | o PCT/US92/02258

~ 129 -

4-(2~ (11-Carboxy—undecanoylamlno)phenoxy)butyr1c
acid; -
4-(2—(10-Carboxy-de¢anoy1amino)phenoxy)butyric
-acid;
4—(2—(9-Carboxy-nonanoy1am1no)phenoxy)butyr1c ac1d
4-(2-~ (8-Carboxyoctanoylam1no)phenoxy)butyr1c aC1d
4-(2~(7-Carboxyheptanoy1am1no)phenoxy)butyr1c ac1d
4-(2-(6-Carboxyhexanoy1am1no)butyr1c acid;
4-(2-(20—Carboxye1cosanoy1am1no)phenylth1o)butyr1c
acid; '
4-(2-(19-Carboxynonadecanoylamino)phenylthio)bﬁtyric _
acid; :
4-(2-(18-Carboxyoctadecanoylamino)phenylthio)butyric
acid; |
4—-(2- (17—Carboxyheptadecanoyl—N—ethylamlno)phenyl— ,
thio)butyric acid; '
4—(2-(16- Carboxyhexadecanoylam1no)phenylth1o)butyr1c .
acid;
4—(2—(15-Carboxypentadecanoylamino)phenylthio)butyric
acid; :
4-(2~(14-Carboxytetradecanoylam1no)phenylth1o)butyr-
‘amide;

4-(2- (13-Carbox&tridecanoylamino)phenylthio acid;

4-(2—(12-Carboxy-dodecanoylamlno)phenylth1o)butyr1c
acid;

4-(2- (1l-Carboxy-undecanoylam1no)phenylthlo)butyr1c
acid;

4—(2—(10-Carboxydecanoylam1no)phenylth1o)butyr1c
acid;

4—(2- (9-Carboxynonanoy1am1no)phenylth1o)butyr1c ac1d

4—(2-(8—Carboxyoctanoy1am1no)phenylth1o)buty:1c ac1d

4—-(2~ (7—Carboxyheptanoylam1no)phenylth1o)butyr1c
acid;
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4—(2-(6-Carboxyhexanoylamino)phenylthio)butyric acid;

3-(2- (16—Carboxyhexadecanoylamino)phenoxy)propionic
acid;

4-(2-~ (15-Carboxy1sohexadecanoylam1no)phenoxy)butvrlc
acid; _

4-(2~ (1&~Carboxytetradecanoylam1no)phenoxy)butyr1c
acid;

5-(2~ (13~Carboxytr1decanoy1am1no)phenoxy)valer1c
acid; '

5—(2—(12-Carboxydodecapoylamino)phenoxy)valeric acid;

5-(2~(ll1-Carboxyisododecanoylamino)valeric acid;
4-(2-(1l1-Carboxyundecanoylamino)isovaleric acid;
4-(2-(10-Carboxydecanoylamino)isovaleric acid;
5-(2-(9-Carboxynonanoylamino)phenoxy)valeric acid;
6—(2-(9¥Carboxynonanoy1amino)phenoxy)caproic écidi
6-(2-(8-Carboxyoctanoylamino)phenoxy)caproic acid;
6;(24(7-CarboxyiSOOcténoylamino)phenoxy)caproic acid;
7-(2-(7-Carboxyheptanoylamino)phenoxy)enanthic acid;
7—(2—(G-Carboxyhéxanoylamino)phenoxy)énanthic acid;
7-(2- (5-Carboxy1sohexanoylam1no)phenoxy)enanthlc
acid;
2-(2-(12-Carboxydodecanoylamino)phenoxy)acetic acid;
2-(2-(11-Carboxyundecanoylamino)phenoxy)acetic .
acid; '
2-(2-(10—§arboxydecanoy1amino)phenoxy)acetic acid;
3-(2-(9-Carboxynonanoylamino)phenoxy)propionic acid;
3-(2—(12-Carboxydodecanoylam1no)phenylth1o)proplon1c

acid;

3~ (2—(11—Carboxyundecanoylam1no)phenylth1o)pr0p1on1c
acid; :

3- (2-(11—Carboxyundecanoy1am1no)phenylthxo)1sobutyr1c
acid;
HuBum hmm
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5-(2~ (1l-Carboxyundecanoylamxno)phenylth10)va1er1c
acid;
5—(2-(10—Carboxydecanoylamino)phenylthio)valeric
acid;
5 5-(2~(9-Carboxynonanoylamino)phenylthio)valeric acid;
4-(2-(12-Carboxydodecanoylamino)phenylthio)isovaleric
acid; : o
- 4-(2-(11- Carboxydecanoylamxno)phenylthlo)1sova1er1c
acid;
10 a-(z (10—Carboxydecanoy1am1no)phenylth1o)1sova1et1c
acid;
6-(2-(9- Carboxynonanoylam1no)phenoxy)caproxc acid;
6-(2- (12—Carboxydodecanoylamlno)phenylth1o)capr01c
acid;
15 6-(2-(11-Carboxyundecanoy1amino)phenylthio)caproic
acid
7-(2- (11—Carboxyundecanoylam1no)-3—methy1phenylth1o)-
enanthic acid;
7-(2- (11—Carboxyundecanoylam1no)-4-methylpheny1th10)-
20 enanthic acid;
7-(2-(12-Carboxydodecanoylamino)phenoxy)enanthic acid;
4—(2-(1l1-Carboxyundecanoylamino)4-methyl-phenoxy)
butyric acid;
4-(2- (10-Carboxydecanoylam1no)3-methylphenoxy)butyr1c
25 acid; :
L 4-(2- (9-Carboxynonanoy1am1no)5-methy1phenoxy)butyr1c
acid;
4—(2-(12-Carboxydodecanoylam1no)6-methy1phenoxy)
- butyric acid;
30 4-(2- (11—Carboxydecanoy1am1no)3—chloro)phenylth1o)-
butyric acid;
4—(2—(10-Carboxydecanoy1am1no)a-methylphenoxy)butyrlc
acid; -
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4-(2~ (9-Carboxynonanoy1am1no)5 fluoromethyl)phenyl-
th1o)butyr1c acid;
4-(2-(12—Carquydodecanoylamino)6-methy1phenOxy)-
" butyric acid; |
5—(2-(11-Carboxyundecanoylamxno)-3—methy1th1o)—
phendxy)valeric acid;
4-(2- (11-Carboxyundecanoy1am1no) 3-methy1su1fony1-
phenoxy)butyric acid; '
4-(2 (11- Carboxyundecanoylam1no) 4—methylsu1fony1)—
- phenylthio)butyric acid;

'4—(2—(12 Carboxydodecanoylam1no)S-ethyl—phenoxy)-

butyric acid;
4-(2- (11-Carboxyundecanoylam1no)a-phenylphenoxy)—
butyric acid;

4~(2-(10-Carboxydecanoylamino)-3,5- d1methy1phenoxy)—

butyric acid;
4-(2~ (9-Carboxynonanoylam1no) 4—f1uoro—phenoxy)butyr1c
- acid;
4~(2-(12- Carboxydodecanoylam1no) 5-tr1f1uromethy1-
phenoxy)butyric acid;
4-(2-(ll-Carboxyundecanoylamino)Sehydroxy)phenylthio)
butyric acid;
4—(2—(10-Carhoxydecanoylam1no) 4—hydroxy)pheny1th1o)— .
butyric acid;
4—(2-(9-Carboxynonanoy1amino)-3.S—dimethoxy-
- phenylthio)butyric acid;
4-(2-(12-Carboxydodecanoylamino)-5-nitrophenoxy)-
butyric acid;

54(2-(11-Carboxyundecanoylamino)-4-nitroPhenoxy);

valeric acid;
4-(2= (11—Carboxyundecanoylam1no)—S—amzno-B-methyl-
phenoxy)butyr1c acid;
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4—(2—(1i—Carboxyundecanoylamino)-5-amino—4-methy1-
phenylthio)butyric acid;

4—(2 (12- Carboxydodecanoylam1no)—4-d1methy1am1no—

phenoxy)butyr1c acid;
4-(2-(11-Carboxyundecanoylamino)- S-ethylam1no—
phenoxy)butyric acid;
3- (2- (12—Carboxydodecanoylam1no)phenoxy)—B-
methylpropionic acid;

- 3-(2- (11—Carboxydecanoy1am1no)phenylth1o)—2-chloro-

- propionic acid;
4—(2- (10-Carboxydecanoy1am1no)phenylth1o)-3-methoxy—
butyr1c acid;

 4-(2- (9-Carboxynonanoy1am1no)phenylth1o)-3—ethoxy—

butyr1c acid;

4-(2- (12-Carboxydodecanoylam1no) 4-methy1-3-pyr1dy1—
oxy)butyric acid;

4—-(2- (11—Carboxyundecanoy1am1no)-a-methy1-3-pyr1dy1-
oxy)butyric acid;

4-(2-(10-Carboxydecanoylamino)- 5—methy1-3-pyr1dyloxy)-
butyric acid;

) 4-(2-(9-Carboxynonanoy1am1no)5-hydroxy-3—pyr1dyloxy)—

butyric aC1d

4-(2-(12~Carboxydodecanoylam1no)-6(d1methy1am1no)-3—
pyridyloxy)butyric acid;

4-(2~ (11—Carboxydecanoylam1no)—3—pyr1dy1th10)-butyr1c'
acid; .

4—(2-(10-Carboxydecanoylamino)- 6-methylsu1fonyl-3-
pyr1dy10xy)butyr1c acid;

4-(2-(9—Carboxynonanoy1am1no)5-ch10ro-3-pyr1dylth1o)—
butyric acid;

4-(2-(12-Carboxydodecanoylamxno)-5-methylpyr1dy1th1o)—
butyric acid; '
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4~(2-(1ll-Carboxyundeécanoylamino)5-methylsulfonyl-3-
pyridylthio)butyric acid;

4—(2-(ll—Carbdxyundecanoylamino)-6-methy1-3—pytidyl-

-_fhio)butyric acid;

4-(2~(1l1-Carboxyundecanoylamino)-4,6~dimethyl-3-
pyridyloxy)butyric acid; |

4-(2~- (12—Carboxydodecanoylam1no) 5—methy1th1o-3-
pyridyloxy)butyric acid; -

4-(2-(11- Carboxyundecanoylam1no)Pyrldyloxy)butyrlc'
acid;

4—(2- (10—Carboxydecanoy1am1no) 5—methoxy-3-pyr1dyloxy) |

butyric acid;
4-(2-(9- Carboxynonanoylamino)-4~fluoro-6-methY143-
pyridyloxy)butyric acid;
4—(2-(12~ Carboxydodecanoylam1no)S-methylamlno-B-
pyridyloxy)butyric acid;
4—(2-(11-Carboxyundecanoylam1no)4-pheny1—3~pyr1dy1—
thio)butyric acid;
4-(2-(lO-Carboxydecanoylam1no)5-methy1 3—pyr1dy1th1o)-
butyric ac1d
4-(2-(9-Carboxy1nonanoylam1no)6-methoxy-3—pyr1dylth1o)
~ butyric acid;
a—(z—(12-Carboxydodecanoylam1no) 6-tr1f1uoromethyl 3-
' pyridyloxy)butyric acid; .
5~ (2-(1l—Carboxyundecanoylam1no)-4-methy1-3-th1enyl-
oxy)valeric acid;
4—(2-(11-Carboxyundecanoy1am1no)-a-methyl 3-thienyl-
oxy)butyric acid;
4~-(2-(11-Carboxyundecanoylamino)-4-methyl)-3-
_thienylthio)butyric acid;

4-(2-(12-Carboxydodecanoylamino)-5-methyl-3~thienyl-

thio)butyric acid;
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4-(2-(11- Carboxyundecanoylam1no)-4—methy1—3 -thienyl-
' thio)butyric acid; N
4~(2=(10~ Carboxydecanoylam1no) S-methyl-3-thienyl-
thio)butyric acid;
5 4-(2- (9-Carboxynonanoy1am1no)-A-hydroxy—3—th1enyloxy)—
butyr1c acid;
4-(2-(12-Carboxydecanoylam1no)—4-methy1th10-3-th1enyl—
' oxy)butyric acid;
S 4-(2- (11-Carboxydecanoylam1no)—4—methy1th10-3—th1enyl-
10 oxy)butyric acid;
4—(2-(10-Carboxydecanoylamino)-4-methylsulfonyl-3-
thiényloxy)butytic acid;
4-(2-(9~Carboxynonanoylamino)-4-methylsulfonyl-3-
_ thienyloxy)butryic acid;
15 4-(2~- (12—Carboxydodecanoylam1no) 5-trifluoromethyl- i
th1enyloxy)butyr1c acid;
5-(2-(11- Carboxyundecanoylamlno) 5-chloro-3-th1eny1-
oxy)valer1c acid;
4-(2-(11-Carboxyundecanoylamino)-4-methyl-5-phenyl-3-
20 thienyloxy)butyric acid; '
4—(2-(11-Carboxyundecanoylam1no) 5-methy1am1no—3-
thienyloxy)butyric acid;
4~(2-(12-Carboxydodecanoylamino)- 5-d1methy1am1no—3—
thienyloxy)butyric acid; '
25 4—(2—(11-Carboxyundecanoylam1no)—3-th1enyloxy)butyr1c
acid;
4—(2- (ZO-Phosphonoe1cosanoylam1no)phenoxy)butyr1c
acid;
4—-(2- (19-Phosphonononadecanoylamxno)phenoxy)butyr1c
30 acid; :
4-(2—(17—Su1foheptadecanoylamino)phenoxy)butyric
acid;

This Sheet Has Been Rep! laced a

i

SUBSTITUTE SHEET



o

10

15

20

25

30

*WO 92/16213 | ' PCT/US92/02258

- 136 -

4-(2-(16- Sulf1nohexadecanoyl—N—methylam1no)phenoxy)—

butyric acid;

4—(2~ (15-Th1osulfatoPentadecanoylam1no)phenoxy)
butyramide sodium salt;

4-(2-(14—Phosphonotetradecanoyl-N—methylam1no)phenoxy)

- butyric acid;

4-(2-(12- Sulfododecanoylam1no)phenoxy)butyr1c acid;

4-(2-(11-Su1foundecanoy1am1no)phenoxy)butyr1c acid;

4-(2-(10-Sulfinodecanoylamino)phenoxy)butyric acid;

4-(2~ (9-Th1osulfatononanoylamlno)phenoxy)butyr1c
acid, sodium salt; '

4-(2~ (8—Th1osulfatoctanoylam1no)phenoxy)butyr1c acid,
sodium salt;

4-(2~-(7~ Sulf1noheptanoylamino)phenoxy)butyric acid;

4—(2-(6—Phosphonohexanoy1am1no)butyr1c acid;

4—(2 (19~ Sulfononadecanoylam1no)phenylth1o)butyr1c
acid;

4-(2-(18- Sulflnooctadecanoylamlno)phenylth1o)butyr:c
acid; _ -

4~(2-(17-Thiosulfatoheptadecanoyl N—ethylamlno)phenyl—

- thio)butyric acid;

_ 4-(2—(1G—Phosphonohexadecanoylamino)phenylthio)

butyrlc acid;
4-(2—(14-Su1fotetradecanoylam1no)phenylthlo)butyr1c

acid;
4—(2—(13-Su1finotrideéanoylamino)butyric acid;-
4-(2-(12-Thiosulfatododecanoylamino)phenylthio)-

. butyric acid, salt sodium;

4—(2-(11-Phosphonoundeéanoylamino)phenylthio)butyfic

acid;
4-(2—(10—Su1f1nodecanoy1am1no)phenylth10)butyr1c

acid;
I —
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4—(2 (9-Carboxynonanoy1am1no)phenylth1o)butane-
.sulfonic acid;
4-(2- (8-Carboxyoctanoylam1no)pheny1th1o)bntane—
sulfinic acid; :
5 4—(2 (7- Carboxyheptanoylamino)phenylth1o)butane-
thiosulfonic acid; _
4-(2-(20-Carboxyeicosanoylamino)thio)phenoxy)butane-
phosphonic acid; '
4~ (2-(19-Carboxynonadecanoylamino)phenoxy)butane-
10 sulfonic acid; | '
4-(2-(18-Ca£boxyoctadécanqyl—N-butylamino)phenoxy)—
butane-sulfinic acid;
44(2—(17—CarBoxyheptadecanoylamino)phenoxy)butane—
“thiosulfonic acid;
15 4-(2- (15-Carboxypentadecanoylam1no)phenoxy)butane-
' phosphon1c acid; :
4—(2-(14-Catboxytetradecanoylamino)phenoxy)butane- _
" sulfonic acid;
4-(2-(13—n-Carboxytr1decanoy1am1no)phenoxy)butane-
20 - sulfinic acid;
4-(2—(lZ-Carboxydodecanoylam1no)phenoxy)butane- :
thiosulfonic acid, sodium salt;
4-(2-(10-Carboxydecanoylamino)phenoxy)butane—
- phosphonic acid;
25  4-(2-(9-Carboxynonanoylamino)phenoxy)butane-
sulfonic acid;
4-(2- (8-Carboxyoctanoy1am1no)phenoxy)butane-
sulfinic acid; .
4-(2- (7—Carboxyheptanoylam1no)phenoxy)butane-
30 - thiosulfonic acid, sodium salt; ‘
4-(2—(20—Carboxye1cosanoy1am1no)phenylth1o)hutane—
phosphonic acid;
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 4—(2-(19~ Carboxynonadecanoyl—N—methylamzno)phenyl—

thio)butanesulfonic acid;
4-(2—(18—Carboxyoctadecanoylam1no)phenylth1o)butane-
sulfonic acid;
4—(2-(17-Carboxyheptadecanoylamlno)phenylth1o)butane—
sulfinic acid;

. 4-(2-(16~Carboxyhexadecanoylamino)phenylthio)butane~

thiosulfonic acid, sodium salt;
4-(2-(l4-Carboxytetradecanoyl N-propylamino)phenyl-
thio)butanephosphonic.acid;" |
4~(2-(13-Carboxytridecanoylamino)phenylthio)butane-
sulfonic acid;
4-(2-(12—Carhoxydodecanoylamino)phenylthio)butane—
_ sulfinic acid;
4-(2- (11—Carboxyundecanoylamlno)phenylth1o)butane-
thiosulfonic acid, sodium salt; ' _-'
4-(2- (9-Carboxynonanoylam1no)phenylth1o)butane-
phosphonic acid;
4-(2- (8-Carboxyoctanoy1am1no)phenylthxo)butane—
sulfonic acid;

-4—(2-(7-Carboxyheptanoylam1no)phenylth1o)butane—

sulfinic acid;

4-(2-(6~Carboxyhexanoylamino)phenylthio)butane—~

thiosulfonic acid, sodium salt;
35(2-(15-Carboxyisohexadeéanoylamino)phénoxy)'
isobutanephosphonic acid;
3-(2-(l4~Carboxytetradecanoylamino)phenoxy)isobutanoic
acid; T
5-(2~(13-Carboxytridecanoylamino)phenoxy)pentane-
sulfinic acid;
5-(2»(12-Phosphbnododecanoylaminp)phehoxy)valeramide;
5—(2-(11-Su1foundecanoy1amino)valeric acid;
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5- (2-(10-Sulfinodecanoyl N—methylam1no)phenoxy valeric
acid;
5-(2- (9-Th1osu1fatononanoylam1no)phenoxy)valer1c acid,
sod1um salt; ' '
5 6-(2- (9—Phosphonononanoy1am1no)phenoxy)capro1c acid;
6-(2—(7—Su1f01sooctanoyl-N—methylamxno)phenoxy)
caproic acid;
7-(2-(7- Sulf1noheptanoyl—N-ethylam1no)phenoxy)
enanthic ac1d
10 7-(2~ (6-Th1osulfatohexanoylam1no)phenoxy)enantham1de,
sodium salt
7-(2-(S—Phosphonoisohexanoyiamino)phenoxy)qnanthic
acid; :
2-(2~(11-Sulfoundecanoylamino)phenoxy)acetic
15 acid; .
' 2-(2- (1O-Sulfodecanoyl-N—propylam1no)phenoxy)acet1c
acid;
3-(2-(9-Su1figononanoylamino)phenoxy)propionic_acid;
3-(2-(12-Thiosulfatododecanoylamino)phenylthio)
.20 propionamide, sodium salt;
3- (2-(11-Phosphonoundecanoylam1no)phenylth1o)
propionic acid;
3-(2-(11- Sulfoundecanoylamzno)-4—methy1~phenylth1o)
isobutyric ac1d
25 3- (2-(12-Su1f1nododecanoy1am1no)phenylth1o)
isobutyramide; . _
5-(2- (11—Th1osu1foundecanoyl-N—butylam1no)phenylth1o)
valeric acid, sodium salt;
5—(2 (1O—Phosphonodecanoylam1no)phenylth10)va1er1c
30 acid;
'5-(2 (12~Phosphonododecanoylam1no)phenylthlo)
pgntane—sulfon1c acid;
S —
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5-(2-(11-Carboxydecanoylamino)phenylthio)
pentane sulfinic acid;
5-(2- (10-Phosphonodecanoylam1no)phenylth1o)pentane-
thiosulfonic acid; -
5 6-(2~ (12-Phosphonododecanoylam1no)phenylthxo)hexane-
' phosphonic acid; :
4-(2~ (1l-Sulf1noundecanoy1am1no)4—methy1-phenoxy)
butane-thiosulfonic acid, sodium salt;
4~(2-(12- Sulfododecanoylam1no)6—methy1phenoxy)butane
10 sulfonic acid;
4-(2-(11-~ Sulfodecanoylam1no)3 chloro)phenylth1o)—
butane-sulfinic acid;
4-(2-(10-Su1f6decanoy1amino)4—methylphenoxy)butane;
. thiosulfonic acid, sodium salt;
15 4~-(2- (12-Su1fododecanoy1am1no)6-methy1phenoxy)—
| - butane-phosphonic acid; ' : :
5-(2-(1l1l-Sulfinoundecanoylamino)-3-methylphenyl-
thio)pentane-sulfonic acid;
4-(2-(11-Sulfinoundecanoylamino)-3-methylsulfonyl-
20 phenoxy)butane-sulfinic acid;
4-(2-(11- Su1f1noundecanoylam1no)-4-methy1su1fonyl)-
phenylthio)butanesulfonic acid; :
4-(2-(12-Sulfinododecanoylamino)5-ethyl-phenoxy)-
butane-phosphonic acid; . .
25 4-(2-(10-Su1finodecanbyiamino)f3.S;dimethylphenoxy)-
butane-sulfonic acid; ' '
4—(2-(9—Thi0su1fatononanoylamino)-A-fluoro—phenoxy)
butane-~sulfinic acid, sodium salt; '
 4-(2-(12-Thiosulfatododecanoylamino)-5-trifluromethyl-
30 - phenoxy)butane-thiosulfonic acid, sodium salt;
4-(2=(10-Thiosulfatodecanoylamino)-4~-hydroxy- '
phenylthio)butane-phosphonic acid, sodium salt;
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'4-(2-(9—Phosphonononanoy1am1no)-3 5- d1methoxyphenyl—

thio)butyric acid;

5-(2-(11-Sulfoundecanoylamino)-4-nitrophenoxy)-
valeric acid;

4-(2-(11- Sulf1noundecanoylam1no)—5—am1no—3-methy1--
phenoxy)butyr1c acid;

4-(2-(11-Thzosu1fatoundecanoylamino)-S—amino—A—methyl-
phenylthio)butyric acid, sodium salt; .

4-(2- (12—Phosphonododecanoylamino)—A—dimethyl-amino—
phenoxy)butyric acid; L

4-(2-(10- Sulfodecanoylam1no)—phenoxy)butyr1c acid;

3-(2-(9-Sulfinononanoylamino)phenoxy)propionic acid;

3—(2-(lzhrhiosﬂlfatododecanoylamino)phenoxy)—B—methyl-
propionic acid, sodium salt; :

3- (2-(1l-Phosphonodecanoylamino)th1enyloxy)—2-chloro—
propionic acid;

4-(2 (9- Sulfononanoylam1no)th1eny10xy-3—ethoxy—
butyric acid;

4—(2-(12-~- Sulf1nododecanoy1am1no)phenoxy) ~2-fluoro-
butyric acid;

7-(2-(11-Thiosulfatoundecanoylamino)phenoxy)6-amino-
enanthic acid, sodium salt;

5- (2—(11—Phosphonoundecanoylam1no)-3-methy1phenoxy)-4—
oxo-valeric acid; .

4-(2- 12-Su1fododecanoy1am1no)phenoxy)but—z-eno1c '
acid;

4-(2-(11- Sulf1nodecanoy1am1no)phenoxy)but 2-eno1c
acid;

4-(2—(10-Thiosulfatodecanoylamino)phenoxy)-a-methyl—
ene valeric acid, sodium salt;

_4-(2—(9—Phosphonononanoylam1no)phenoxy)—a-fluoro-Z—

butenoic acid;

TthhﬂthsBum Replaced

T IIII

SUBSTITUTE SHEET



W0 92/16213 - | o | © + PCI/US92/02258

10

15

20

25

30

- 142 -

a-(2-(11—Su1fo—3-methy1butanojlamino)thienyloxy)—
butyric acid;

4—(2~(4-Sulfino-3-chlorobutanoylamino)thienyloxy)-
butyric acid;.

4-(2-(9-Thiosulfato~2-methoxynonanoylamino)thienyl-

' oxy)butyric acid, sodium salt;

4-(2-(4-Phosphono-2-ethoxybutanoylamino)phenoxy) -
butyric acid;

4—-(2- (14—Su1fo—14—f1uoro-2-acetam1dotetradecanoy1—

' amino)- 3-methylphenoxy)butyric ‘acid;
4-(2- 13-Su1f1no-2—oxotr1decanoylam1no)—4—methy1th10)—
phenyloxy)butyric acid; |
4-(2-(12-Thiosulfatododecanoyl- 3~en~am1no)phenoxy)
butyric acid; '
4-(2-(11-Phosphonoundecanoyl- 7-ene—am1no)phenoxy)
~ butyric acid; .
4—(2-(4-Su1fo-2—f1uoro—2—butenoylam1no)phenoxy)~
butyric acid;
4-(2-(12~Su1f1nododecanoy1am1no)-4-methy1—3-pyr1dy1-
oxy)butyric acid;

T 4—(2- (11-Th1osulfatoundecanoylam:no)-4-methyl~3-

pyridyloxy)butyric acid; ,
4—(2 (10-Phosphonodecanoylam1no)—5-methy1—3-
pyridyloxy)butyric acid; ,
4-(2-(1l-Sulfinodecanoylamino)-4-nitro-3~pyridylthio-
butyric acid;
4-(2-(10-Thiosulfatodecanoylamino)-6-methylsulfonyl-3-
pyridyloxy)butyric acid, sodium salt;

-4—(2—(9—Phosphonononanoy1am1no)5-ch10ro-3—pyr1dy1-

" thio)butyric acid;

4-(2~(11-Sulfoundecanoylamino)5-methylsulfonyl-3~

pyridylthio)butyric acid;

-
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4-(2- (11—Su1finoundecénoylamino)-6-méthy1-3-pyridyl-
thio)butyric acid; _
4—(2—(1l—Thlosulfatoundecanoylam1no) 4 6-dimethyl-3-
pyr1dyloxy)butyr1c acid, sodium salt;
5 4-(2-(12-Phosphonododecanoylamino)-5-(methylthio)-3-
pyr1dyloxy)butyr1c acid;
4-(2-(10-Su1fodecanoylam1no) 5-methoxy—3—pyr1dyloxy)
butyr1c acid;
4-(2-(9- Sulf1nononanoylam1no)-b-fluoro-G—methyl 3~
10 pyridyloxy)butyric acid;
4-(2-(12-Thiosulfatododecanoylamino)5~(methylamino)-3~
pyridyloxy)butyric acid, sodium salt;
4—(2- (ll—Phosphonoundecanoylamino)4—pheny1 3-pyridyl-
th10)butyr1c acid;
15 4-(2-(9- Sulfounonanoylam1no)6-methoxy-3—pyr1dv1th10)
butyric acid; :
4-(2- (12—Su1f1nododecanoy1am1no) 6~trifluoromethyl-3-~
. pyr1dy19xy)butyr1c_ac1d. .
5—(2-(ll-Thiosulfatoundecanoylamino)—a—methyl-B—thio—f
20 phenyloxy)valeric acid, sodium salt;
4—(2-(11-Phosphonoun&ecanbylamino)~4-methy1-3—thio—
phenyloxy)butyric acid;
4~(2-(12-Sulfododecanoylamino)- 5-methy1-3-th1o-
phenylthio)butyric acid; o
25  4-2(-~ (11—Su1f1noundecanoylam1no) -4-methyl- -3-thio-
phenylthio)butyric acid;
'a—(z-(1O—Th1osulfatodecanoylamino)—5-methy1;3—
thienylthio)butyric acid, sodium salt;
4—(2—(9fPhosphonohonanoylamino)-a-hydroxy-3- :
30 thienyloxy)butyric acid:
4—(2=(11- Sulfodecanoylam1no)—4-methy1th1o—3—
th1enyloxy)butyr1c acid;

. This Sheet Has Been Replaced
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4-(2-(10- Sulfinodecanoylamino)-4-methylsulfonyl—3—
thienyloxy)butyric acid; .
4~(2-(9-Th1osu1fatononanoylam1no)—4-methy1su1fonyl-3—
thienyloxy)butryic acid, sodium salt;
4~(2-(12-Phosphonododecanoylamino)- 5—tr1f1uoromethy1- '
3-thienyloxy)butyric acid;
4-(2-(11- Sulfoundecanoylam1no)-h-methyl—S-phenyl-B-
thienyloxy)butyric acid; _
4~(2-(11-Sulfinoundecanoylamino)-5-methylamino-3-
_ thignyldxy)butyric acid;

. 4-(2-(12-Thiosulfatododecanoylamino)-5~-dimethylamino-

3-thienyloxy)butyric acid, sodium salt;
4—(2~-(1ll-Phosphonoundecanoylamino)-4-amino-3-
thienyloxy)butyric acid;
| Preferred. compounds in the invention include:
4-(2-(11~Carboxyundecanoylamino)phenoxy)butyric acid,
4-(2-(11-Carboxyundecanoylam1no)phenylth1o)butyr1c
acid,
4-(2—(9-Carboxynonanoyiamino)phenoxy)butyric acid,
4-(2—(10-Carhoxydecanoylaminq)ﬁhenoxy)butyfic acid,
4-(2-(12-Carboxydodecanoylamino)phenoxy)butyric acid,
4—(2-(13-CarboxytrideCanoylamino)phenoxy)butyric acid,
4-(2-(15-Carboxypentadecanoylamino)phenoxy)butyric ‘
acid,
4—-(2- (11-Carboxyundecanoy1am1no)-4-methy1phenoxy)—
butyric acid,
4-(2- (11—Carboxyundecanoy1am1no)-S-methylphenoxy)—
butyric acid.
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Also included as a Sa-reductase inhibitor
in this invention is an agent of the following

formula:

5 o B
: ' |
1 *-(CH) yCOD
R
0 " N -C-(CH);5(O)nRs
; _ R, Il |
O Rﬂ :
wherein -

A'is an 1,2-disubstituted afomatig ring, preferably a
15  penzene‘ring; '

D is OH, NH;, NHR., OR(;

X is 0, S, S0, or S0p;
20 R is H,
© - Cq-C4 alkyl,
~ phenyl or subst1tuted phenyl,
halo,
haloalkyl,
25 © hydroxy,
carboxy.,
cyano,
C1-C4 alkoxy,
_ C1-C4 alkylthio,
30 C1-C4 alkylsulfinyl,
- €1<C4 alkylsulfonyl,
nitro,
amino,

C;-C4 mono or di-alkylamino; Sheet Has Been Replaced
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R' and R" are independently
H, |
halo, _
C;-C4 alkyl or C3-Cq4 alkoxy, .
~ amino, or oxo, where CH-R' or CH-R'!
in the formula become -C=0;

R, is H, C;-C4; alkyl; .
Rp. R. are independently, C;-Cj; alkyl, phenyl,
phenyl—C1~Ca.aiky1:

n is 0-2;

y is 1-6;

-z is.6-20; and

wherein

R
| .
(CH)y and

. R"

(CH)z can independently represent subst1tuted or
unsubstituted alkyl radicals or alkenyl rad1ca1s
conta1n1ng at least one alkene bond;

- and ‘pharmaceutically acceptable salts and esters

thereof. _
The compounds of the instant inventicn are
inhibitors of the human testosterone 5a-reductase.
The scope of the compounds of the instant
invention are described by the above-described
formula. | '

‘This Sheet Has Been Replaced
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- In the description of the formula the
following terms are used which are hereby defined:
X can be O or S, preferably one X being O,
and particularly preferred wherein both Xs are 0,
i.e., the catechol structure. -
"Cy1~C4 alkyl" includes linear or branched
species, e.g. methyl, ethyl, n-propyl, isopropyl,

_eyclopropyl, n-butyl, isobutyl, sec-butyl, t-butyl;.

and "Cy1-Cy2 alkyl' includes alkyl up to 12 carbons
including n-octyl, t-decyl, n-dodecyl.
"Phenyl C1-C4 alkyl" includes benzyl,
2-phenethyl, and the like; :
| "C1~-C4- alkoxy" includes linear or branched
species, e.g., methoxy, ethoxy, n-propoxy, _
isopropoxy, n—bﬁtoxy. isobutoxy, sec-butoxy, t-butoxy:
' "Halo" includes fluoro, chloro, bromo. .or )
iodo; .
" wSubstituted phenyl* includes phenyl

substituted by one or more of C;-C, alkyl, Cq-C,
‘alkoxy, or halo, and the like, as defined above;

representative examples include o, m—; p-methoxy
phenyl; 2.4—dimethoxypheny1i 2-chloro-4—-ethoxyphenyl ;
3,5—dimethoxypheny1;_2,4—dichloro§henyl; 2-bromo-4—
methylphenyl, o-fluorophenyl, and the like. "’
"Haloalkyl" includes Cy~C, alkyl, defined
above, substituted with one or more "halo" as defined

-above and includes: trifluoromethyl,

2,2-dichloroethyl and the like.

"Cy-C4; alkylthio" includes C;-C,; alkyl,
defined above, substituted with at least one
divalent thio (-S-) grouping including; methylthio,
ethylthio, isopropylthio, n-butylthio, and the like.

SURSTITUITE SHFET
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"C1-Cs alkyisulfinyl" includes C;-C, alkyl,
defined above, substituted with at least one -50-
grouping 1nc1ud1ng. methylsulf1ny1 ethylsulfinyl;

'1sopr0py1su1f1ny1 and the like.

"C1-Cq alkylsulfonyl“ 1nc1udes Cl-C4 alkyl,
defined above, substituted with at least one sulfonyl
group, -S0,-, including; methylsulfonyl, ethyl-
sulfonyl, isopropylsulfonyl, n-butylsulfonyl, and the
like; ) | : :
"Cy~C4 mono or dialkyl.amino" includes

amino, substituted with one or more C;-C4 alkyl

groups as defined hereinabove, including: methylamino,
ethylamino, n-butylamino, t-butylamino, dimethylamino,
N,N-diethylamino, methyl-t-butylamino, and the like.
The R group or groups on the benzene ring .
can be present initially in the process, e.g.‘phenyl,

| methyl, methoxy, cyano, carbomethoxy}

trifluoromethyl, (present as in the starting
6-nitrophenol 1 in Flow Chart A) or added later by a
conventional reaction, e.g. chloro, as by
chlorination, nitro by nitration, or created from a
starting or added functiomnal group present,'e.g.
converting a later added nitro to an amino group by -
catalytic reduction, then alkylating to a mono or
dialkylamine. An amino group can be subjected to
diazotization to a hydroxy group, ﬁhich can be
followed by methylation to a methoxy grouf.
Similarly, a hydroxy grouﬁ'can be converted to a
thiol by the analogous procedures described in J.
Org. Chem. 31, pp 3980-3984 (1966) by Newman and

‘Karnes, and J. Org. Chem. 31, pp 410 (1966) by Kwart,
H. and Evans, E.S. The resulting thiol can be

_______;_;____———————
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alkylated to alkylthio, which can be oxidized to the.
corresponding sulfoxide or sulfone. Preferred
substituents are H, C1-C4 alkyl, C;-C, . alkoxy and
phenyl. These reactions and ‘sequences are
conventional in the art and it will be obvious to.one
skilled in the art to modify the benzene ring to
arrive at an R radical disclosed herein.

By the term "pharmaceutically acceptable
salts and esters thereof" is meant salts and esters
of the acid groups in the final molecule which can be
used as part of the human drug delivery system and
include the salts: sodium._potassium,'calcium,
ammonium, substituted ammonium, quaternary ammonium,
and estérs: ethyl ester, aceturate, besylate, edetate,
phenpropionate, acetate, pamoate, and esters which
serve as "prodrug" formulations which will hydrolyze '
in the body at phys1olog1cal pH's to regenerate the

~acid, including vaaloylates. e.g. p1voxet11 and

pivoxil, and Kanebo esters, and the like.
. R'

(CH)y, where y is 1-6, ‘preferably 3, can
contain at least one R' substituent as defined above,
and can be, e.g., -CHp~; -CHy;-CHy-; —CHy-CHp-CHp-;
—?H-; -9H-Cﬂz-; —CHz-gH-; ”CHZ'?H“CHZ‘; -CH2e$H-CH2-;

CH3 CHj B 'OCH; OCH,CHj
~CHp~CHp—CH-; -
F

and the like.
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An alkene bond can also be present in
Rl

- (&n)y. e.g., CHy—CH=CH-; CH,~CH=CB-CH;-; ~CH,—CH=CH-;
~ —(CH3)3~-CH=CH~ and the like.

Rll
' " .
(CB),, where z is 6-20, preferably 8-14, can
contain at least one R" substituent as def1ned above,
and can be completely alkyl; e.g., (CHZ)n-COOB where

n is 8-14 preferably " and the like.

An alkene bond can also be piesent in
'R|I ] . o '
(CH),, e.g., —(CHy),~CH=CH-(CHy)4~, and the like.

Preferred is'where-one R' or R" is H and
' R' R*
part1cu1ar1y preferred is where both (CH)y and (&H)z
are alkyl. '
Preferred compounds of the 1nstant invention
are given by the following formulas;

RI

-—(CH_)y CooH
o

—C—(CH),5(0) R
E:a H)S(0) Ry

o g
and,

—_—___?___ﬂ__________
Replaced
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wherein R, R', R", Y, Z, Ry are de:ined above;

10

and particularly preferred are:
_@O—( CH2)3COOH
~ “N—C—( CH,) SR
15 H g .
and
- 20
[::]:f-—(C}§)3CIIKi
' N_C—(CHz) SRbr
. H |
25 | o
_ where n is.8-14; and Ry is getﬁyl, ethyl,
cyclopropyl, - isopropyl, n-propyl, t-butyl, phenyl or

0
; benzyl.

"The compounds of the instant jnvention can

be made by the procedures outlined in the following
Flowcharts. ' '
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FLOW CHART A-

0, ' 2

5 OH : - (R H,CH,CH,CO,ELt.
O + BrCH,CH,CH,COEt — '

Al 2 -3
' : : (B
10 | - B
m}lz(:HzCHzCOzEt
2
15 ‘ SN
1
BrCH,( CHy), oCOH ( CH3) 2C1-ISCH2( CHy) oCOOH
(9
5 | 6
20 ' |
25
30
//'_—’—
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FLOW A- NT'D.

(D) OCH,CH,CH,CO,Et
(4) + (6) _ o :
. " '.(CH2)10CH28C!'{CH3)2
o)

z

(F) o B

oy oy
H—ﬁ(cni),-ocazscﬁccna); T NC(CH, )1 oCH,SCH{CH),
a . o
9 . , e—
TRt OO ?cﬂz)mCHzSCH\CHa)z
© o o o
8a - . _ 8b

This Sheet Has Been Replaced

NG % v e




PCT/US92/02258

WO 92/16213

- 154 -~

%HD o Ww
s> 8H10° (FHD IO
HOOD, o~ ~ I
T
S, C* 4y ’
({TH) .
. . ‘llllll‘!
18°00%HO *HO®HD o
. 4
t—d I4VHD MO'1d
=] in
— -

20

«l

13000¢(%4D) 18

+

25

—

30

This Sheet Has Been Replaced -

ity

SUBSTITUTE SHEET



81 :
o]

L

PCT/US92/02258

WO 92/16213

- 155 -

oM 85O (*HD D _
. o -
_ g%oo

I .
®HO™HO \mﬁzua. (%220
O o .
. HO2 _~_~ .

_ e

HO*OD

o)
I H

/\/\\/
o O

Sl
| 0 v
€ t4 4 (- Y4 i H L
HO*HD SO (*HO D —
(9L D— YoIeN
_.um«ou/\/ -
o)
=7 TavVHED ROI3
o n
wn ~ . |

EHOM™OE

20

t

H%O

33%00

|
HOS(*HO DD

H

o]

. il .
o . . OO~ S*HO® (*HD DD .HM

H

25

0O

30

This Sheet Has Been Replaced

(AR

CLL AT T LI e



\

- .\.~\
4

w0 92/16213 o | - PCT/US92/02258

- 156 -

As seen in Flow Chart A-3, o-nitrophenol ],
ethyl 4-bromobutyrate 2 and anhydrous K»C03 in e.g.,

dry acetone are heated at reflux e.g. for 12-100 _
hours. or strrred for an extended per1od of time at

5 room temperature under a ‘nitrogen atmosphere to .
product ethyl 4-(2-nitrophenoxy) butyrate 3, in Step
(A). : '

A solution of 3 in e.g., ethyl acetate is
catalytically hydrogenated at room temperature under
10 e.g. 40 psig of Hy in the presence of a 5% Pd/C
.catalyst to yvield ethyl- 4—(Z-amrnophenoxy)butvrate
4 in Step (B).
_ Step (C) comprises reacting the 12-bromo
dodecanoic acid 5 with isopropyl mercaptan in a

15  suitable solvent, e.g., dimethoxyethane, at about

80-85°C to obtain the acid 6. '
In Step (D) the mono acid 6 is reacted with
the amine 4 and N'N'-dicyclohexylcarbodiimide (DCC)
- at e.g., room temperatuie in'e.g., dry methylene
20 chloride, optionally in the presence of 4-dimethyl-
' am1nopyr1d1ne to produce the amide 7. |
- 'In Step (E) ‘the ether-amide 7 is
de-esterified by e.g., 2.5 N NaOH in MeOH/HZO to
.y1e1d the final product, monoacid 8.

25 The monoacid 8 can be treated with NaIO, in
(acetone/water) at room temperature for (4-24 hours)
to produce the corresponding sulfoxide 8a.

- Additionally, 8 can be treated with meta-chlorobenzoic
acid in (CH,Cl,) at a temperature of about 0° to 25°C

30  for (1-24 hours) to produce the corresponding sulfone
8b. ' o :

/
asBuqummml
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