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NEW SUBSKITUTED AZETIDINONES AS ANTI-INFLAMMATORY
AND ANTIDEGENERATIVE AGENTS

BACKGRQQHD OF THE INVENTION

We have found that a group of new
substituted azetidinones are potent elastase
inhibitors and therefore are useful anti-inflammatory
and ant1degenerat1ve agents.

' Proteases from granulocytes and macrophages
have been reported to be responsible for the chronmic
tissue destruction mechanisms associated with
inflammation, including rheumatoid arthritis and
emphysema. Accordingly, specific and ‘selective
inhibitors of these proteases are candidates for
potent anti-inflammatory agents useful in the
treatment of inflammatory conditions resulting in
connective tigsue destruction, e.g. rheumatoid
arthritis, emphysema, bronchial inflammation, chronic
bronchitis, glomerulonephritis, osteoarthritis,

I e A

AND ANTI DEGENERATI VE

-~

spondylitis, lupus, psoriasis, atherosclerosis,
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We have found that a group of new substituted azeti di nones
1 potent el astase I nhibitors and therefore are useful

8 €¥aLnLJannatory and anti degenerative agents. Pr ot eases -
from granul ocytes and macrophages 15 have been reported to be responsible
for the chronic ti ssue destruction nmechani sns associated with

I nfl ammation, including rheumatoid arthritis and enphysensa.

Accordi ngly, specific and selective ~inhibitors of these proteases are
candi dates for 20 potent anti-inflamatory agents useful in the
treatment of inflammatory conditions—rgsulting in connective tissue
destruction, e.g. rheumatoid arthritis, enphysenma, bronchi al o

i nfl ammati on, chronic bronchitis, glonerulonephrltls osteoarthritis, 25
spondyl itis, senﬁus, pepticenia, aShechsohyooisdial infarction,

reperfusion injury, periodontitis, cystic fibrosis’
and acute respiratory distress syndrome.
The role of proteases from granulocytes,

S leukocytes or macrophages are related to a rapid
series of events which occurs during the progression
of an inflammatory condition:

(1) There is a rapid production of
prostaglandins (PG) and related compounds synthesized

10 from arachidonic acid. This PG synthesis has been
shown to be inhibited by aspirin-related nonsteroidal

- anti-inflammatory agents including indomethacin and
phenylbutazone. There is some evidence that protease
inhibitors prevent PG production;

15 (2) There is also a change in vascular

permeability which causes a leakage of fluid into the

inflamed site and the resulting edema is generally
used as a marker for measuring the degree of
inflammation. This process has been found to be
induced by the proteolytic or peptide cleaving
activity of proteases, especially those contained in
the granulocyte, and thereby can be inhibited by
various synthetic protease inhibitors, for example,

N-acyl benzisothiazolones and the respective

25 1,1-dioxides. Morris Zimmerman et al., J. Biol.

Chem., 255, 9848 (1980); and
(3) There is an appearance and/or presence of

lymphoid cells, especiaily macrophages and

polymorphonuclear leukocytes (PMN). It has been

known that a variety of proteases are released from
the macrophages and PMN, further indicating that the
proteases do play an important role in inflammation.

In general, proteases are an important
S—
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-2- sepsis, septicem a, shock, nyocardial infarction, reper f usi on

LpLury, periodontitis, cystic fibrosis and acute respiratory dlstress
18§$h§LQae. The rol e of proteases from granul ocytes, 5
| eukocyt es or macrophages are related to a rapid - series of events which
occurs during the progression of an inflammatory condition: (1)
There is a rapid production of prostagl andins (PG and rel ated
conmpounds synthesized 10 fromarachidonic acid. This PG synthesis has
been shown to be inhibited by aspirin-rel ated nonsteroidal
anti-inflammatory agents including indpnethacin and - phenyl butazone.
There is sone evidence that protease I nhi bitors prevent PG production,

family of enzymes within the peptide bond cleaving
enzymes whose members are essential to a variety of
normal biological activities, such as digestion,

| formation and dissolution of blood clots, the

5 formation of active forms of hormones, the immune
reaction to foreign cells and organisms, etc., and in
pathological conditions such as the degradation of
structural proteins at the articular cartilage/pannus
junction in rheumatoid arthritis etc.

10 Elastase is one of the proteases. It is an
enzyme capable of hydrolyzing the connective tissue
component elastin, a property not contained by the
bulk of the proteases present in mammals. It acts on
a protein's nonterminal bonds which are adjacent to-

15 an aliphatic amino acid. Neutrophil elastase is.of
particular interest because it has the broadest
spectrum of activity against natural connective
tissue substrates. In particular, the elastase of
the granulocyte is important because, as described

20 -above, granulocytes part1c1pate in acute 1nf1ammat10n
and in acute exacerbation of chronic forms of
inflammation which characterize many clinically
important inflammatory diseases.

Proteases may be inactivated by inhibitors

25 which block the active site of the enzyme by binding
tightly thereto. Naturally occurring protease
inhibitors form part of the control or defense
mechanisms that are crucial to the well-being of an
:organism. Without these control mechanisms, the

?0 proteases would destroy any protein within reach.

' The naturally occurring enzyme inhibitors have been
shown to have appropriate configurations which allow
them to bind tightly to the enzyme. This
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15 (2) There is also a change in vascul ar perneability which

causes a |l eakage of fluid into the I nflamed site and the resulting
18§ééﬁh_154generally used as a marker for neasuring the degree of

inflammation. This process has been found to be 20 induced by t he

proteol ytic or peptide cleaving activity of proteases, especially those

contained in t he granul ocyte, and thereby can be inhibited by '

vari ous synthetic protease inhibitors, f.or exanple, N-acyl _

benzi sot hi azol ones and the respective 25 1, 1-dioxides. Morris Zi mrernan

et al., J. Biol. Chem , 255, 9848 (1980); and _ (3) There is an

appear ance and/ or presence of | ynphoi d cells, especially nacrophages

and pol ynor phonucl ear | eukocytes (PWN) . It has been 30 known that a

variety of pconfhgesatienrbsepsetl 6£ othe reééﬁhrﬁﬁftwﬁﬁﬁiﬁhﬁﬂﬁh|WWV1 further
ool o Pohat 5 ehe Biabfeses LEURLY CLTELLE. S gally
of Protein-Cutting Prote1ns" Sci. Am. July 1974, pp.
74-88). For example, one of the natural inhibitors,
S o1-Antitrypsin, is a glycoprotein contained in human
serum that has a wide inhibitory spectrum covering,
among other enzymes, elastase both from the pancreas
and the PMN. This inhibitor is hydrolyzed by the
proteases to form a stable acyl enzyme in which the
10 active site is no longer available. Marked reduction
in serum oj-antitrypsin, either gemetic or due to
oxidants, has been associated with pulmonary
emphysema which is a disease characterized by a
progressive loss of lung elasticity and resulting
regpiratory difficulty. It has been reported that
this loss of lung elasticity is caused by the
progressive, uncontrolled proteolysis or destruction

15

of the structure of lung tissue by proteases such as
elastase released from leukocytes. J. C. Powers,
20 TIBS, 211 (1976).
Rheumatoid arthritis is characterized by a
progressive destruction of articular cartilage both
on the free surface bordering the joint space and at
the erosion front built up by synovial tissue toward
25  the cartilage. This destruction process, in turn, is
attributed to the protein-cutting enzyme elastase
~which is a neutral protease present in human
granulocytes. This conclusion has been supported by -
‘the following observations: :

(1) Recent histochemical investigations showed
the accumulation of granulocytes dat the cartilage/
pannus junction in rheumatoid arthritis; and

(2) a recent investigation of mechanical
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REPLACEMENT SHEET - - 3- famly of
zynmes within the peptide bond cl eaving enzynes whose nenbers are

18§£§gnLLah\to a variety of - nor mal bi ol ogi cal activities, such as

di gesti on,

formati on and di ssolution of blood clots, the 5 formati on

of active forns of hornones, the inmune reaction to foreign cells and

or gani sns,

etc., and in pat hol ogi cal conditions such as the degradation

of structural proteins at the articular cartilage/pannus junction
in rheumatoid arthritis etc. 10 El astase is one of the proteases.

It is an

enzyne capabl e of hydrolyging the connective tissue

conponent elastin, a property not contained by the

10
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behavior of cartilage in response to attack by
purified elastase demonstrated the direct
participation of granulocyte enzymes, especially
elastase, in rheumatoid cartilage destruction. H.
Menninger et al., in Biological Functions of
Proteinaseg, H. Holzer and H. Tschesche, eds.
Springer-Verlag, Berlin, Heidelberg, New York, pp.
196-206, 1979.

' In a second aspect this invention concerns
the use of novel azetidinones in the treatment of
certain cancers including nonlymphbblastic leukemias,
acute myelogenous leukemia (FAB M1l and FAB M2), acute
promyelocytic leukemia (FAB M3), acute myelomonocytic -
leukemia (FAB M4), acute mbnocytic leukemia (FAB M5),
erythroleukemia, chronic myelogenous leukemia,
chronic myelomonocytic leukemia, chronic monocytic
leukemia and conditions associated with leukemia
involving activity of PMN neutral proteases e.g.
disseminated intravascular coagulation. We have
found that the substituted azetidinones disclosed
herein are inhibitors of proteinase 3 (PR-3), also
known as myeloblastin.

See C. Labbaye, et al., Proc. Natl. Acad.
Sci. USA, vol. 88, 9253-9256, (1991), Wegner
autoantigen and myeloblastin are encoded by a single
mRNA; D. Campanelli, et al., J. Exp. Med., vol. 172,
1709-1714, (1990), Cloning of cDNA for proteinase 3:
A serine protease, antibiotic, and autoantigen from
human neutroPhils; and Bories, et. al., Cell vol. 59,
959-968, (1989) Down-regulation of a serine protease,
myeloblastin, causes growth arrest and
differentiation of promyelocytic leukemia cells.

Recently, down regulation of PR-3 has been
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bul k of the proteases present in mammals. It acts on - a protein's
nont er m nal bonds which are adjacent to 15 an aliphatic am no acid.

18BB6¥r ophiil el astase is of particul ar interest because it has the
br oadest spectrum of activity agai nst natural connective ~ tissue
substrates. In particular, the el astase of t he granul ocyte is inportant
because, as described 20 above, granul ocytes participate in acute
i nfl anmati on and in acute exacerbation of chronic formnms of
i nfl anmati on whi ch characterize many clinically i nportant inflammtory
di seases. Proteases may ke inactivated by inhibitors 25 which
bl ock the active site of the enzynme by bi ndi ng tightly thereto.
Natural |y occurring protease i nhi bitors formpart of the control or

defense ' . jmshpcuc6® i:baéh@rfz&xﬂfé@dtif&l tdi Wl oGl dit Llof |
organism W r%?ﬁ;ﬁ$§i§%§§"§€§%$Sﬁﬁgﬁﬁhéﬂf’ ié;iﬁg% ngh?ase%imoglq destroy
any protein ! : R it §F B rme 4thhi bitors
have been pastiowlan, Bowieppretpr gl e daifd GHoin Gigatvhi ch al | ow them
to bind tighi}y, d9efdlf S92 Es elUyne, hereinafter designated
5 proteinase 3/myeloblastin, can be inhibited by
treatment of HL-60 human leukemia cells with an
antisense oligodeoxynucleotide and that such
~ treatment induces differentiation and inhibits
proliferation of these cells. Moreover, we have now
10 gdemonstrated that the treatment of the HL-60 cell
human leukemia cell line, among others, with the
compounds of the instant invention, likewise results
in the inhibition of proliferation and .induction of
differentiation in such cells.
Accordingly, we believe that treatment of
leukemia such as nonlymphoblastic leukemias, acute
myelogenous leukemia (FAB M1 and FAB M2), acute
promyelocytic leukemia (FAB M3), acute myelomonocytic
leukemia (FAB M4), acute monocytic leukemia (FAB M5),
erythroleukemia, chronic myelogenous leukemia,
chronic myelomonocytic leukemia, chronic momocytic
leukemia and conditions associated with leukemia.
involving activity of PMN neutral proteases e.g.
disseminated intravascular coagulation, comprising:
administration of a therapeutically effective amount
of compound of Formula I will result in remission
of the disease state. Administration may be either
oral or parenteral.

15
.20

25

30 BRIEF DESCRIPTION OF INVENTION .

The instantly claimed invention is directed
to specifically substituted azetidinones of Formula I

///

Has Been Replaced

i



-4- configuration is part of the reason that inhibitors bind to

the enzyne so tightly (see Stroud, "A Famly of Protein-Cutting
.83\6dt-einsy Sci. Am July 1974, pp. 74-88). For exanple, one of the
natural inhibitors, 5 [err] -Antitrypsin, is a glycoprotein contained in
human serumthat has a wide inhibitory spectrum coveri ng, anong
ot her enzynes, elastase both fromthe pancreas and the PMN. This
inhibitor is hydrolyzed by the proteases to forma stable acyl enzyne
in which, the 10 active site is no |longer available. Marked reduction
-7 -
: Ra
R o

5 R-——( Ry
| / .N\ | Rb

O CONHCIZH | 2

10
1 M :Rs

These substituted azetidinones have been .
found to be useful anti-inflammatory and
15 antidegenerative agents. This invention is also
directed to pharmaceutical compositions and methods
.of using these specifically substituted azetidinones.
These compounds will also be useful in the treatment
of certain leukemias and leukemia related conditions.

20
DETAILED DESCRIPTION OF THE INVENTI .
This invention relates to potent elastase
linhibitors of Formula (I),
25 Ra
' 1
R 0
. R4
-
20 / N\ Rb
CONHCH



in serum[err]-antitrypsin, either genetic or due to oxi dants, has
185%2” associ ated with pul nonary enphysenma which is a di sease
Fact erj zed by a progressive loss of lung elasticity and resulting
respiratory difficulty. It has been reported that this | oss of
Iung el asticity is caused by the progressive, uncontrolled proteolysis
or destruction of the structure of lung tissue by proteases such as
el astase rel eased from| eukocytes. J. C. Powers, 20 TIBS, 211 (1976).
Rheumatoid ‘arthritis is characterized by a progressive destruction of
articular cartil|age both on the-figee. surface bordering the joint space
and at the erosion front built up by synovial tissue toward 25 the
cartilage. This destruction process, in turn, is attributed to the
pr ot ei n- cut highe maenwssifadt doe the pwhwehtusna central pndt ease present in
human = graEE AN I h or t he
fol |l ow ng observa,tu;:"ra]?f Emfiaﬁﬁﬁgé:§'%ﬁd ﬁ%gﬁﬁggggﬁgﬁlggﬁgﬂﬁégsﬁlgatlons

showed QﬁH§Q&@@dﬁh@é¢m6ﬁGﬂSg uleBPRYS8SMAt t he cartil age/ pannus
junction in rheumat oMbr® tparitiiculazn§, the instant invention is

S directed to the compounds of the Formula (I)

a

_ | - 5

10 'R———(' Ry
//—N Rb
© CONHclH 2

15 . | M

R3

and pharmaceutically acceptable salts thereof wherein:
R is Ci-galkyl;
Rl is C1-alkyl or C1-ealkoxy-Cq_galkyl;

20
Mis
(L) hydrogen, .
(2) Ci-palkyl,
(3) hyd;oxy Ci_galkyl,
25 (4) halo C1-galkyl,
(5) Cp_galkenyl, or
(6) C1_6a1koxy-cl_6a1kyl;
Ra and Rb are each individually
(1) hydrogen,
30 (2) C1_6a1ky1,

(3) halo,

(4) carboxy,
(5)  Cy_galkoxy,
(6) phenyl,

lS Sheet Has Been Replaced
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'(2) a recent investigation of nmechani cal

REPLACEMENT SHEET - 5- behavi or of
1833¥.i | age in response to attack by pur-ified elastase denpnstrated the
di rect participation of granul ocyte enzymes, especially el ast ase,

In rheumatoi d cartil age destruction. H. Menni nger et al., in Biological

Functi ons of Protei nases, H Holzer and H Tschesche, eds.
Springer-Verlag, Berlin, Heidel berg, New York, pp. 196- 206, 1979.
In a second aspect this invention concerns

_ -9 -

o Cy_galkylcarbonyl,
(8) di-(Cj_galkyl)amino;
(9) hydroxy;

R? and R3 are each independently

5 (1) hydrogen,
(2) Cy_galkyl,
(3) halo,

(4) carboxy,
(5)  Cy_galkoxy,"

10 (6) phbenyl,

D) Ci-¢alkylcarbonyl,

(8) aminoC,_salkyloxy carbonyl
wherein the amino is
optionally mono or di
substituted with Cj_galkyl,

(9) aminoCy_jalkylamino carbonyl
wherein the amino is
optionally mono or di

:  substituted with Ci-galkyl,

20 (10) hydroxy,

(11) aminocarbonyl wherein. the
amino is optionally mono or di
substituted with Ci-¢2lkyl,
_ (12) hydroxymethyl,
25 (13) aminocarbonyloxy Cj_salkyloxy
wherein the amino is
optionally mono or di
substituted with Ci-palkyl,
(14) cyano, '
30 _ (15) morpholinocarbonylphenyl,
(16) amino wherein the amino is
optionally mono or di
substituted with Cj_galkyl,

15
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10 the use of novel azetidinones in the treatnent of : certain cancers

i ncl udi ng nonl ynphobl astic | eukem as., acute nyel ogenous | eukem a ( FAB
18346%nd FAB M2), acute pronyel ocytic | eukenia (FAB MB), acute .

nyel ononocytic | eukem a (FAB M4), acute nonocytic | eukem a (FAB M), 15

eryt hrol eukem a, chroni c nyel ogenous | eukem a, chroni c nyel ononocyti c

| eukem a, chronic nonocytic -l eukem a and conditions associated with

| eukem a involving activity of PMN neutral proteases e.g:

di ssem nat ed i ntravascul ar coagul ati on. W have 20 found that the

substituted azetidinones disclosed _ jgherein are inhibitors of proteinase

3 (PR3)-, also known as nyel obl astin. - See C. Labbaye, et

al., Proc. Natl. Acad. Sci. USA, vol. 88, 9253-9256, (1991), Wegner 25

aut oanti gen and nyel obl asti nwrth ameogadwiwod thatdR® and mﬁNﬁa?D

Canmpanel l'i, et al., J. Exp. %&g”,.vol. 172t 0,17Q09-1714, (1990), d oning

of cDNA for proteinase 3: AJSAEL, togsither. o X0 &ti ¢, and

aut oantigen from human neethydienestiocayd ghoupe®r @t fualan, r@algl, vol . 59

30 959-968, (1989) Down-regyhaty o [l ease, nyel obl asti n,

causes growth arrest and Q&??fe?gﬁ@wggﬁgﬁcgﬁbgﬁgﬁyelocytic | eukem a

cells.

i
o R, is (a) Q—C—Y—N\\ ., or
@) %o
(b) Q—g—ORx where R, is carboxy
15 Ci-salkyl,

benzyloxycarbony1C1_3a1Ky1, or
t-butoxycarbony1C1_3alkyl,

20

wherein
Q is a covalent bond or
Rs
25 | I
Re ’
30 wherein Rg and Rg are each individually

Ci.-3alkyl or hydrogen,
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Recently, down regul ation of PR-3 has been

{gf- inplicated in the proliferation and nai ntenance of a
%% erentiated state of certain |eukema cells. In particul ar, Bories
et.- al., have shown that expression of this enzyne, hereinafter
designated 5 prot ei nase 3/ myel obl astin, can be inhibited by t reat ment
of HL-60 human | eukem a cells with an anti sense ol i godeoxynucl eoti de
and that such treatnment induces differentiation and inhibits
- 11 -~
R
T12 |10
5 Y is —N—| C —C—
Rg H Rq4
10 . or

15

or a covalent bond;

Ry, is hydrogen or Cy_3alkyl;
R7 and Rg are each individually
20 (a) hydrogen,
(b) Cj_galkyl,
(c) Ci_galkyloxy Co_3alkyl,
(d) hydroxy C2_6alky1,
(e) QolyhydroxyCZ_Galkyl,
25 (£) carboxamido Cj_calkyl,
(g) polyacyloxycz;salkyl
(h) C1_6a1kanoyl,
(i) substituted phenyl or phenyl
C1-62lkyl, wherein the substituents
30 are Xj and X; as defined immediately below,
(i Co_galkenyl,
(k) Ce—-10cycloalkenyl, :

ThIS Shee
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proliferation of these cells. Mreover, we have now 10 denonstrated that

the treatnment of the HL-60 cell human | eukem a cell |ine, anong others,
8856y the " conpounds of the instant invention, |ikew se results in

the inhibition of proliferation and induction of differentiation in

such cells. 15 Accordingly, we believe that treatnment of

| eukem a such as nonl ynphobl astic | eukem as, acute nmyel ogenous | eukem a

(FAB M and FAB M2), acute pronyel ocytic | eukem a (FAB M3), acute
nyel ononocytic | eukem a (FAB M4), acute nonocytic | eukem a (FAB M) ,

20 - erythrol eukem a, chroni c nyel ogenous | eukem a, chronic
myel ononocytic | eukenia, chronic normodgt ic | eukem a and conditions
associated with | eukem a. i nvol ving activity of PMN neutral proteases

e.g. di ssem nated intr aiéi:ar coagul ation, conprising: 25 .
adni ni stration of a therapedt PEaSY2EFlebai-e8lk¥dumhereinotheonpourd of

Formula | will result in hetieso aryl inefludee giysedss g%ate. Adm ni stration
A R b Eer
5 benzylimidazolyl, and furyl,
(m) carboxy Ci-¢alkyl,
(n) carbo Ci_galkoxy C1-3alkyl,
(o) phenylsulfonyl, .
(p) Ci-galkylsulfonyl,
1o . (@) benzyloxy,
(r) morpholinyl Ci-3alkylsulfonyl,
(s) tetrahydropyranyl,
(t) aminQC1_3a1kylsulfonyl wherein the
amino is optionally mono or di |
substituted with Ci-ealkyl,
(u) aminocarbonyl wherein the amino is
optionally mono or di substituted with
Ci1-galkyl,
(v) aminocarbonyloxycz_6a1ky1 wherein
the amino is optionally mono or di
substituted with Ci-palkyl,
(w) azabicyclo of 7 to 12 atoms,
(x) di Cy-3alkylamino Co_galkyl wherein
the amino is optionally mono or di
substituted with Ci-palkyl,
(¥) bicycloalkyl of 7 to 12 atoms,
(2) C3_jpcycloalkyl optionally
substituted with Ci-galkyl,
(aa) pyrazolidinyl,
(bb) substituted piperidinyl or
prrrolidinyl wherein the
substituent is hydrogen, : '
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to specifically substituted azetidi nones of Fornula I

-7 -
3356Y

-

10

15

20

25

30

wherein

[err]

- 13 -

Cy-3alkyl, hydroxyCy_salkylbenzyl,
carboxamido or amino wherein the
amino is optionally mono or di
substituted with Cy_galkyl,

(cc) substituted pjrrolidinyl wherein
the substituent is carboxamido or
amino wherein the amino is.
optionally mono or di substituted
with C1-palkyl,

(dd) pyrimidinyl,

(ee) N-cyano-N'-phenylamidino,

(££) phosphonoCy_galkyl, or

(88) «~Cj_salkyl benzyl or mono or di
substituted benzyl or mono or di
substituted pyridylmethyl, wherein
the substituents are X; and X,

Xy is -
(1)
(2)
(3>

(&)
(5)
(6)
(7)
(8)
$))

(10)
(11)
(12)

(13)

hydrogen,

halo,

C1_6a1ky1,
halo-Cj_galkyl,
C2_ealkenyl,
hydroxy—Cl;6alky1,
Ci_g¢alkylcarbonyl,

Ci-galkylcarbonylamino;

CN,
Crs,
CH30,

amino wherein the amino is
optionally mono or di
substituted with C1-palkyl;

carboxy, or

—_—
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t hese specifically substituted azeti di nones.
be usef ul

[err]

10

15

20

25

30

These substituted azetidi nones have beéen found to,be
anti-inflanmmatory and 15 anti degenerative agents. This inventio

‘directed to pharnmaceutical conpositions and net hods of us

These conpounds wi | |

I n the treatnent of certain | eukem as and | eukeni a rel at
condi tions. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Th
invention relates to potent elastase . inhibitors of Formula (1), 2

- 14 -

(14) phehylsulfonylaminocarbonyl;
X, is hydrogen, halo or Ci-galkyl;

n is 1, 2, 3, 4 of 5;

Rg is selected from hydrogen, Cy_,
alkyl, and Cq- 3alkoxyCy_ 3alkyl; or
phenyl, phenyl Cy-3alkyl, pyr1dy1 and
pyridyl Ci-3alkyl;

Rip and Ry are each 1ndependently
selgcted from hydrogen, C1-43lkyl, and
Cq_3alkoxy Cy_3alkyl, or aryl as
defined abave, or are together 0#; or

wherein Ry and Rg are joined together to form mono or
di substituted ring of 4, 5, 6, or 7 atoms or 7 to 12

atoms such as

(1) piperidinyl or homopiperidinyl,

(2) piperazinyl,

(3) morpholinyl, thiomorpholinyl or
1,1~ d10xo-4—th10morph011nyl

(4) pyrrolidinyl,

(3) pyrryl,

(6) imidazolyl,

(7) triazolyl,

(8) saturated azabicyclo of 7 to 12
atoms,

- (9) azaspiro having 3 to 9 carbon

atoms, said ring be1ng saturated,
(10) tetrazolyl,
(11L) pyrazolidinyl,
(12) dihydrodimethylisoquinolyl,
(13) azetidinyl, or
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- 8- which are useful in the prevention, control and treat ment
anmat ory and degenerative conditions especially arthritis and
sgﬂ%%ysena More . particularly, the instant invention is

directed to the conpounds of the Formula (1)

10

15

20

25

30

- 15 -

(14) diazabicyclo ring of 7-12 atoms,
wherein the substituents are each selected from the
group consisting of hydrogen and Cq_ 3alkyl,
benzyloxycarbonyl, carboxy, phenyl C1-3alkyl amino
carbonyl, pyrrolidinylmethyl, hydroxy Cy_3alkyl,
Cyi_galkyloxy, Ci-43lkyloxy carbonyl, aminocarbonyl
wherein the amino is optionally mono or di
substituted with Ci-galkyl, and oxo; or
-N(R7)R8 may be an amino acid residue including
natural amino acids such as lysine; or
Rg and Rg are joined together to form a mono or di
substituted saturated monocyclic ring of 6 to 7 atoms
and having two hetero atoms which are the nitrogens
to which Rg and Rg are attached; said rings to -
include p1peraz1nyl and homopiperazinyl; or Rg and
Rip are joined together to form a mono or di
substituted monocyclic saturated. r1ng of 5 to 7 atoms
and having one hetero atom which ig the nitrogen to
which Rg is attached; or
wherein Rg and Ry, are joined together to form a mono
or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms, said ring having one hetero atom which is
the n1trogen to which Rg is attached; or
wherein R1p and Rj2 are joined together to form a
mono or di substituted saturated monocyclic ring of
5, 6, or 7 carbon atoms: or
wherein Rg and Rj; are joined together to form a mono
or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms, said ring having one hetero atom which is
the nitrogen to which Rg is attached; and the
substituents are independently selected from Hydrogen
and Cl-3alkyl.
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16'
1{@?
(1)

(3)
(5)

Ra and Rb are each individually

(2)

[err]

eof wherein: .
%zﬂ kyl or [err]al koxy-[err]alkyl; Mis
hydr ogen, .

hydroxy [err]al kyl,

[err]al kenyl,, or

[err]al kyl,

10

15

20

25

30

15 and pharmaceutically acceptable salts

Ris Cerr]alkyl; 20
(2) [err]alkyl,

[err]

25 (4) halo [err]alkyl,

(6) [err]al koxy-[err]alkyl;
(1) hydrogen, 30

(3) halo,
- 16 -

As appreciated by those of Skill in the art
the term "alkyl" such as in Cj_galkyl, includes,
methyl, ethyl, propyl, butyl, pentyl, and hexyl, and
where appropriate, branched chained forms including
isopropyl and tert-butyl.

As may also be appreciated by those of skill

in the art,
may, in the

CR10Ry17-

As

may also be

In
directed to

H

the (-CRj;~)n spacer in definition Y,
alternative be placed to the right of

may also be appreciated, the group -N

Ry

R
Ry

oxidized to the corresponding oxide -N

one Class the instant invention ig
the compounds of the Formula (I)

Rg

0

S



(4) carboxy, (5) [err]al koxy,

1fex Preny] 8)  di-([err]alkyl)anino:
Efi -Ls&:gigkylcarbonyl, R2 and R3 are eacg ?ndependently
(1)  hydrogen, (2) [err]alkyl,
- 17 -
Ra
R’
O R,
) R _
// bi\\ Rb
© CONHCH ,
' R
10 Lq R3

and pharmaceutically acceptable salts thereof whereln
R is Cq1- 6a1ky1
Rl is Ci- 6a1ky1 or Cy_ 6a1koxy-Cl galkyl;

15
Mis
(1> hydrogen,
(2)  Cy_galkyl,
(3) hydroxy Cy.galkyl,
20 ' 4) halo Ci-galkyl,
(5) Co._palkenyl, or
(6)  Cj_galkoxy-Cy_galkyl;
Ra is
(1) hydrogen,
'25 (2) Cj_galkyl,
(3) halo,
(4) carboxy,
(5) C1-galkoxy,
(6> phenyl,
30 (7) Cl_6a1ky1carbony1,

(8) amipo wherein the amino is
optionally mono or di
substituted with Ci_galkyl;

—————
- This Sheet Has Been R
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(3) hal o, (4) car boxy, j (5)

ls%sr&]alkoxy, 10 (6) phenyl , (7)
' P']alkylcarbonyl, (8) am no[ err] al kyl oxy car bonyl
wherein the amno is optionally nono or di 15

substituted with [err]6al kyl, (9)
an1no[err]a|ky|an1no carbonyl ] wherein the am no
S optionally nono or di

substituted with [err]al kyl, 20 (10) hydroxy,

(11). am nocarbonyl wherein. the - 18 - : amno is
optionally nono or di _ substituted with

[err]al kyl, (12) hydroxynet hyl, 25

(13) anlnocarbonyloxy %brxqahy@dmg@n, or C1_6a1ky1 wherein
the amno is 3 o] 0 no or di '
substituted with [err]alk ?nd R¥ are each fﬁdeﬂg&&éhégj

(1) hydrogen,
. _ (2) Cj_galkyl,
5 (3) halo,
(4) carboxy,
(5) Cy._palkoxy,
(6> phenyl,
(7)  Cj_galkylcarbonyl,

10 ' (8) amino wherein the amino is
optionally mono or di
substituted with Ci_¢a3lkyl, or

with the proviso that Rz and R3 may

be joined together to form a

15 3
methylenedioxy group or a furan ring;

0 I

R, is (a) —Q-C-Y-N

, or
.RB
s - lI
(b) Q-C-OR, where R, is carboxy-
Ci-salkyl,
30 ' benzyloxycarbonylc1_3a1ky1; or

t—butoxycarbony1C1_3a1ky1,

wherein ‘*“-~4~‘__~“§~\‘~

Q is a covalent bond or - This Sheet

R



(14) cyano,. 30 (15) norphol i nocar bonyl phenyl,
Lségéf anm no mhereln the amno is optionally
nono or di substituted with [err]al kyl,

- 10- ~ with the proviso that [err] and [err] may
be joined together to forma met hyl enedi oxy group or a

furan ring,

- 19 -
Iles
5 “‘,3—
Rg !
wherein Rg and R¢ are each individually
C1-3alkyl or hydrogen
10 '
' R
| ‘IR12 '10
Y is “N—| C |nh—C
15 | l I I
- Ry H Ry
or L |
Ryo\ - Rio
20 |
—O—| C —C —
H Ry 1
Oor a covalent bond;
25

Ri2 is hydrogen or Ci1-3alkyl;

R7 and Rg are each individually
(a) hydrogen,

_ (b) Ci_galkyl,
30 (c¢) Cj_galkyloxy Cy_3alkyl,

(d) hydroxy Ca.galkyl,
(e) carboxamido Ci_galkyl,
(£) Ci-galkanoyl,

Sheet Has Been RTlaced
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(17) norphol i nocar bonyl ;

onxycarbonyI[err]aIkyI or
1Sgga%hereln

10

15

20

25

30

5 [err] [err]
t - but oxycar bonyl [ err] al kyl,

Qis a covalent bond or

- 20 -

(g) substituted phenyl or phenyl

C1-¢alkyl wherein the substitutents are

Xl, and Xz

(h) Co_galkenyl,"

(i) Cg_jgcycloalkenyl,

(j) heteroaryl Ci-g3lkyl wherein the

hetero aryl includes pyridinyl,

imidazolyl, triazolyl,

benzylimidazolyl, and furyl,

(k) carboxy Cj_galkyl,

(1) Cl_salkylsulfonyl,

(m) carboCl_6a1kyloxyC2_3alky1,

(n) morpholinyl Cy_3alkylsulfonyl,

(0) aminoC1_3a1kylsulfonyl wherein the

amino is optionally mono or di

Substituted with Ci-ealkyl,

(p)am1nocarbonyl whereln the amino is

optionally mono or di substituted with

Ci-¢alkyl,

(qQ) am1nocarbonyloxyC1 6a1ky1 wherein

the amino is optionally mono or di

substituted with C1.¢alkyl,

(r) di Ci_3alkylamino Ci-¢3lkyl wherein

the amino is optionally mono or di

substituted with Ci-6alkyl, -

(s) pyrazolidinyl,

(t) substituted piperidinyl as defined
above,

(u) substituted pyrrolidinyl as defined
above,

(v) pyrimidinyl,

(w) benzyloxy,

(x) C3_jgcycloalkyl, 5“~_“““--~‘~§~

. This Sheet
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[err] 25 30 wherein [err] and [err] are each individually
18Egrr]alkyl or hydrogen,

- 21 -

(z) a-Cj_szalkyl benzyl or mono or di
substituted benzyl or mono or di
substituted pyridylmethyl, wherein
the substitutents are Xy and X,,

wherein

Xl is
(1) hydrogen,

(2) halo,
(3) Cj_galkyl,
10 | _ (4) halo-Cj_galkyl,
(5) Cy_galkenyl,
(6) hydroxy—Cl_Galkyl,
(7) - Cj_galkylcarbonyl,
(8) C1-¢alkylcarbonylamino;
135 o (9) di-Cj_salkylamino; or
(10) carboxy,
X, is hydrogen, halo or Ci-¢21kyl;

. n is 1, 2, 3, 4 or 5;
20

Rg is selected from hydrogen, €14

alkyl, and Cj_szalkoxyCj_salkyl;

Rip and Rj; are each 1ndependently

selected from hydrogen, Ci- 4a1ky1 and
25

Ci_3alkoxy C1-3alkyl; or

wherein Ry and Rg are joined together to form mono or
di substituted ring of 4, 5, 6, or 7 atoms such as
: (1) piperidinyl,
30 . (2) piperazinyl,
(3) morpholinyl,
(4) pPyrroylidinyl, '
(5) pyrryl, T

- This Sheet Has Been

R



-11-
18356Y

10

15

20

25

30

5 [err]

- 22 -

(6) imidazolyl,

(7) triazolyl,

(8) tetrazolyl,

(9) pyrazolidinyl,

(10) azetidinyl,
wherein the substituents are each selected from the
group consisting of hydrogen and C1-3alkyl,
benzyloxycarbonyl, carboxy, phenyl Ci-3alkyl amino
carbonyl, pyrrol1d1ny1 methyl, hydroxy Ci-.3alkyl,
Ci-palkyloxy, C1-43lkyloxy carbonyl, and oxo; or
Rg and Rg are joined together to form a saturated
ring of 5 to 7 atoms and having two hetero atoms; or
Rg and Ry are joined together to form a saturated
ring of 5 to 7 atoms and having one hetero atom; or
wherein Rg and Ry12 are joined together to form a ring
of 5, 6, or 7 atoms, said ring being saturated; or
wherein Rip and Ry, are joined together to- form a
ring of 5, 6, or 7 atoms, said ring being saturated
or .
wherein Rg and Ry; are joined together to form a ring
of 5, 6, or 7 atoms, said ring being saturated and
having one hetero atom.

In one subclass, the invention concerns
compounds of Formula I
wherein
R is Cj_gzalkyl;

Ry is Cp_galkyl; —’/HTB;:;;_
@ Clgml o t\l\\l\\ N

(b) Co_galkenyl;
RZ is

(a) hydrogen,

(b) C1-6alkyl, or Ci-galkoxy, and



15 or a coval ent bond, [err] is

" hydrogen or [err]alkyl; R7 and R8 are each individually 20
L8326Y hydr ogen, (b) [err]alkyl, (c)
[err]al kyl oxy. [err]al kyl, (d) hydroxy [err]alkyl,
(e) polyhydroxy [err]al kyl, 25 (f) carboxam do [err]alkyl,
(g) polyacyl oxy [err]al kyl (h) [err]al kanoyl .
(i) substituted phenyl or phenyl [err]al kyl, wherein the
substituents 30 are [err] and [err] as defined i mredi ately
bel ow, (j) [err]al kepyl, (k)

[err]cycl oal kenyl,

R3 ig hydrogen, or
RZ and R3 are joined together to form a
methylenedioxy group or a furan ring;
R5; and Rg are each individually hydrogen or
5 C1-3alkyl; . :
: R7 and Rg are each independently selected
from
(a) hydrogen,
(b) Cy_3alkyl,
10 (¢) Cy_salkoxy Cy_salkyl,
(d) Cj3_7cycloalkyl,
(e) hydroxyC,_3alkyl, _
(d) carbo Cj_galkyloxymethyl,
(g) substituted benzyl wherein the .

15 substituents are Xl and X,
wherein X; is hydrogen and X, is
(1) -hydrogen,
(2) halo, or
(3) Cj_3alkyl;
20
nis 1, 2 or 3, and -
Rg, Ryp and Ry are each
. independently selected from
25

hydrogen, Cy_jalkyl, and C1..3alkoxy
C1_3a1ky1; or
R7 and Rg are joined together to form a
substituted ring selected from
. ' ~(a) piperidinyl,
30 , (b) piperazinyl, and
(c) morpholinyl;
or
Rg and Rg are joined together to form a ring of 6 to
I —
Shect Has Been Replaced
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-12- (1) heteroaryl [err]al kyl wherein the

I di I m lyl, triazolyl,
ro aryl includes pyridinyl, I m dazo
1nghgyllméazolyl and furyl, 5 ' (M carboxy [err]alkyl,

henyl sul f onyl
n) carbo [err]alkoxy [err]al kyl, (o) p

Epg [err]al kyl sul fonyl, (gq) benzyl oxy, 10

(r) norpholinyl [err]alkyl sul fonyl, . (9)

t et rahydr opyranyl ,

- 24 -

7 atoms and having two heterq atoms;

Rg and Rjg are joined together to form a saturated
ring of 5 to 7 atoms and having one hetero atom; or
wherein Rg and Rio are joined together to form a ring

of 5, 6, or 7 atoms, said ring being saturated; or
wherein Ryg and Ry, are joined together to form a
ring of 5, 6, or 7 atoms, said ring being saturated;
or
whereln Rg and Rj; are joined together to form a ring
10 of 5, 6, or 7 atoms, said ring being saturated. and
having one hetero atom.
In a narrower sub-class are the compounds
wherein |
15
Q is a covalent bond;
R is methyl or ethyl;
Ry is methyl or ethyl;
M is
20 : (a) Cy_galkyl, or
(b) Cy_3alkenyl;
RZ ig :
(a) hydrogen,
(b)  Cy_zalkyl, or Ci—3alkoxy, and
25 R3 is hydrogen, or
R? and R3 are joined together to form a
furan or dioxacyclopentane ring;
n is 1 or 2;
20 Rg and Rjq are each independently selected

from
(a)  €;_zalkyl, |
(®) C]__3alk0xy C1_3a1ky1 R
(c) hydrogen, |
Sheet Has Been Replaced
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(t) amno[err]al kyl sul fonyl wherein the i amno is

I8 onaIIy nono or di substituted with [err]al kyl, 15
§ "am nocar bonyl wherein the amino is optionally nono
or di substituted with [err]al kyl,

(v) am nocarbonyl oxy[err]al kyl wherein the amno is
optionally nono or di 20 substituted with [err]al kyl,
(w) azabicyclo of 7.to 12 atons, . (x) di [err]alkylanlno
[err]al kyl wherein the anino is optionally nono or di
substituted with [err]al kyl, 25 - 25 -~ (y)y bicycloal kyl of 7 to 12
at ons, (z) [err]cycloal kyl optionally :
substituted with [err]al kyl, (aa) pyrazoli.dinyl,
(bb) substituted piperRgi Bd Bg 8ge each independently spletﬁbddlny|
wherein the from
(a) Cy_salkyl,
(b) C1_3alkoxy C,_salkyl,
5
(¢) hydrogen,
(d) hydrquethyl,'
(e) carboethoxymethyl,
(£)  cyclopropyl, '
or :
10 ' . '
Ry and Rg are joined together to form a
substituted ring selected from
(a) piperidinyl, and
(b) morpholinyl, or
Is Rg and Rglare joined together to form a
piperazine ring.
20
25
30

\
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substituent is hydrogen, 7y
| car boxam do
Lerfladyl. hydroxylerr]alkylbenzy amno is optionally nono or
or- wherein the _ :
di substituted with [err]alkyl, ‘he
cc) substituted pyrrolidinyl wherein _ .
gubst ituent is carboxanido or am no wherein the
amno is '
-26 -
| As is defined above, various rings are formed when RS, R9,
R10 and R12 are joined. The following is a non-limiting description of
some of the preferred rings that are formed when these various
substituents are joined.
3 R8 and B9 are join
Ry R.. 30 Ry it
- Ry I!I " N N, Ry
R
1)k (X
10 Ri” N7 'l\' 'i' Ri2
R9 and R10 are joined
15 : ’
Ri1 R‘|1 NR7R8
dN R7Rg Ry 2? s NR7Rg (IFH 1
N” SRy N ' N R
1 L Lo
20
RgR7N Ry X
R1\2 NR;Rg Ry
L’j< Ri1 312_\ C}NR7R8
N N N™ "Ry
1. | |
25 === m=s
Ry Rq1
Ria/~ Ri1 Ry NR7Rg NR7Rg
N N N
s\ S e L P
Ty ~
A A |

-13-

¢ i



optionally nono or- di substituted
(dd) pyrimdinyl,

10 ;
N- cl)gé%m - phenyl am di no,

(gg) [err]alkyl benzyl or nono or di
benzyl or nmono or di 15

wherein

wherein [err] is
20 (2) halo,
[err]al kyl,

(5) [err]al kenyl,

(7) T[err]alk Icarbonyl
[err]al kyl cﬁiﬂnﬂ.lﬁmmm

O>< NR7Rg

--- RioRy1

RioR11

(j)(NR7H8
i; R7Rs

Rio Ry

o*mﬂs

15
‘ . . R" .
Rio R4 : NR7Rs-
25

30

(437 =hal o-[err] al kyl ,
(6) hydroxy-[err]al kyl, 25

with [err]alkyl,
(ee)
(ff) phosphono[err]alkyl,
substituted
subst.i-tuted pyridyl net hyl,

the substituents are [err] and [err]

(1) hydrogen,
(3)

(8)

NR7Rg

-

=== RjoRy4

NR;Rg

== Rifin

: ThlS Sheet Has Been R
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(9) CN, (10) TJerr] (1)

[err] 30 (12) amno wherein the amno is
opig Fy nmono or di substituted with
[errTal kyl ; (13) carboxy, or
-28 -
R10 and R12 ioined
NH7R3
S NR7Rg NR7Rg
R11 R
* N 1
\‘o Rg " NRg
+ Rg %
10 NR7Rg Ri11 NR7Rg
Q Q<“"
: NR
NRg . I R 7Rs
: 9 e
\‘/ ¥
15
R11
Ri11 o NR7Rs
NR7Rg
20 «_NRg
A Q‘INRQ
25
30

////.
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(14) phenyl sul fonyl am nocar bonyl ; | X2 is hydrogen, halo or

[err]al kyl; nis 1, 2, 3, 4or 5; 5

[elg%5§zfselected from hydrogen, [err] al kyl, and

[err]al koxy[err]al kyl; or phenyl, phenyl [err]alkyl,
pyridyl, and pyridyl [err]al kyl; 10 [err]
and [err] are each independently sel ected from

hydr ogen, [err]al kyl, and [err]al koxy [err]al kyl, or
aryl as defined above, or are together 0=, or 15
wherein [err] and [err] are joined togéSer to form nono or di
substituted ring of 4, 5, 6, or 7 atons or 7 to 12 at ons such- as

(1) piperidinyl or honopiperidinyl, : (2) piperazinyl, 20

(3) " or ol g GGG ™'

Ri2

5 - e
| RoN .
RgN . L
n \
Ri2 Ry Ry
10
Ro
Ri2 . P
. n.
R9T n -f-
. RgN
- $ _ | | ) - ?
15 . Ry _ 'l:l7 Riz2 Ry
R . Ri2
20 12 . RgN n
RgN ‘Q{
-I--
! N
25
. 30

eplaced
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1 1- di oxo- 4-t hi onor phol i nyl, (4) pyrrolidinyl,

pyrryl, (6) imdazolyl, 25 (7)
Biﬁ'yézolyl (8) saturated azabicyclo of 7 to 12
at ons, (9) azaspiro having 3 to 9 carbon
atons, said ring being saturated, 30 _ (10) tetrazolyl,
(11) pyrazolidinyl, (12) di hydrodi net hyl i soqui nol yl,

(13) azetidinyl, or
- 30 -~

In another aspect the present invention is
directed to the treatment of leukemia, such as
nonlymphoblastic leukemias, acute myelogenous
leukemia (FAB M1 and FAB M2), acute promyelocytic
leukemia (FAB M3), acute myelomonocytic leukemia (FAB
M4), acute monocytic leukemia (FAB M5),
erythroleukemia, chronic myelogenous leukemia, -
chronic myelomonocytic leukemia, chronic monocytic
leukemia and conditions associated with leukemia
involving activity of PMN neutral proteases e. g.
disseminated 1ntravascular coagulation with compounds
of Formula I.

Treatment of leukemia cells comprlses
administration of a therapeutically effective amount
of a compound of Formula I results in the inhibition
of proteinase 3/myeloblastin, inhibition of elastase,
inhibition of proliferation of the leukemia cells,
induction of differentiation of the leukemia cells,
and remission of the disease state. |

In one alternative embodiment the
invention concerns a method of treating leukemia
comprising: '
administration to a patient in need of such treatment
of a therapeutically effective amount of compound of
Formula I.

10

15

20

25

In a second alternative embodiment the
invention concerns a method of inhibiting proteinase
3/myeloblastin, comprising: _
administration to a patient in need of such inhibition
of a therapeutically effective amount of compound of
Formula I as defined above.

30

—_—
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- 15 - (14) diazabicyclo ringhof 7-12 atons, sting of
In the substituents are each selected fromthe . group consi
lsﬁgg ggen and [err] 3al kyl , benzyl oxycar bonyl, carboxy, phenyl [err]alkyl

mno 5 carbonyl yrrolidinylnethyl, hydroxy [err]al kyl, _ _
?err]alkyloxy, [grr]glkyloxy carbonyl, an1nocarbony| wherein Fhe am no

is optionally nono or di substituted with [err]al kyl, and oxo; or ]
-N(R7) R8 may be an amino acid residue including |0 natural amino acids sgp

as |lysine; or [err] and [err] are joined together to forma nono or di

' [ [ d having two
substit'uted saturated nonocyclic ring 9f 6 to 7 atons an _
hetero atons which are the nitrogens to which R8 and RO are attached,

: : . . . _ q
id rings to 15 include piperazinyl and honopi perazinyl; or . [err] an
fgrr] arg joi ned toget hEn aothbrd altermabiveli embod Hmést i k¢ ed monocyclic

saturated ri pfivehtPohOcdnbPH® a method of 1nh1b1t1ng proteinase
3/myeloblastin and elastase, comprising:
administration to a patient in need of such inhibition
of a therapeutically effective amount of compound of
Formula I as or a pharmaceutically acceptable salt

- thereof as defined above.

' In a fourth embodiment the invention
concerns a method of inducing cellular
differentiation in leukemia cells comprising:
administration to a patient'in need of such inhibition
of a therapeutically effective amount of compound of
Formula I or a pharmaceutically acceptable salt
thereof as defined above.

Each of the above alternative embodiments

(i.e., those relating to PR3 or cancer), also
concerns co- adm1n1strat10n of a. compound of Formula I
as defined above, with an agent or agents known in
the art for treatment of leukemia, including, but not
limited to epsiloﬁ-aminocaproic acid, heparin,
trasylol (aprotinin); prednisolone; cytosine-
arabinoside; B-mercaptopurine; cytarabine; an
aﬁthracyéline (see Young et. al. (1981) N. Engl. J.
Med. 305:139) such as daunorubicin, doxorubicin and
epidoxorubicin; Vitamin A derivatives including
retinoids and all-trans-retinoic acid (See Ellison
R.R. et.al. (1968) Blood 32:507, Arabinosyl Cytosine:
A useful agent in the treatment of leukemia in
adults; Cytarabine: Therapeutic new dimensions,
Semin. Oncol. 12:1 (1985, supp 3); Weinstein H.J. et.
al. (1983) Blood 62:315, Chemotherapy for acute
myelogenous leukemia in children and adults results
in an enhanced therapeutic response.

10
15
20
25
30
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and having one hetero atomwhich is the nitrogen to . which RO is
attached; or 20 wherein [err] and [err] are joined together to forma nono

183p6Wi substituted saturated nonocyclic ring of 5, 6, or 7 atons, said
ring having one hetero atomwhich is the nitrogen to which [err] is
attached; or wherein [err] and [err] are joined together to forma 25
mono or di substituted saturated nonocyclic ring of 5, 6, or 7 carbon
atons; or wherein [err] and [err] are joined together to forma nono
or di substituted saturated nonocyclic ring of 5, 6, or 7 atons, said
ring having one hetero atomwhich is 3@ _the nitrogen to which R8 is
attached; and the substituents are independently sel ected from
Hydr ogen and [err]al kyl .

Accordingly, in a fifth alternat1ve
embodiment the invention concerns a pharmaceutical
composition comprising:

a pharmaceutical carrier, a therapeutically effective
amount of compound selected from the group comnsisting
of epsilon-aminocaproic acid, heparin, trasylol,
prednisolone, cytosine arabinoside, P-mercaptopurine,
cytarabine, an anthracycline and a vitamin A
derivative; and a therapeutically effective amount of
compound of Formula I as defined above. _

In a sixth alternative embodiment the
~invention concerns a method of treating leukemia
comprising:
co-administration to a-patient in need of such
treatment of a therepeutically effective amount of
compound selected from the group consisting of
epsilon-aminocaproic acid, heparin, trasylol,
prednisolone, cytosine arabinoside, b-mercaptopurine,
cytarabine, an anthracycline, and a vitamin A
derivative; and a therapeutically effective amount of
compound of Formula I as defined above.

In a seventh alternative embodiment the
invention concerns a method of inhibiting proteinase
3/myeloblastin, comprising:
co-administration to a patient in need of such
inhibition of a therapeutically effective amount of
compound selected from the group consisting of
epsilon-aminocaproic acid, heparin, trasylol,
prednisolone, cytosine arabinoside, B-mercaptopurine,
cytarabine, an anthracycline, and a vitamin A
derivative; and a therapeutically ‘effective amount of
compound of Formula I as defined above. - )
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-16- As appreciated by those of Skill in the art the term

"al k such as in [err]al kyl, includes, met hyl, ethyl, propyl, butyl,
lsaéﬁﬁil, dand hexyl, gnd ! &here appropriate, branched chai ned forns
I ncl udi ng i sopropyl and tert-butyl. As may al so be
appreci ated by those of skill in the art, the (-CRL2-)n spacer in
definition Y, 10 may, in the alternative be placed to the right of
[err] As may al so be appreciated, the group -N 15
- 33 -

In an eighth alternative embodiment the
invention concerns a method of inhibiting proteinase
3/myeloblastin and elastase, comprising:
administration to a patient in need of such 1nh1b1t1on

5 of a therapeutically effective amount of compound
selected from the group consisting of
‘epsilon-aminocaproic acid, heparin, trasylol,
prednisolone, cytosine arabinoside, B-mercaptopurine,
cytarabine, an anthracycline, and a vitamin A
derivative; and a therapeutically effective amount of
compound of Formula I as defined above.

In a ninth alternative embodiment the
invention concerns a method of 1nduc1ng cell
differentiation in leukemia cells comprising:
administration to a patient in need of such inducing
of a therapeutically effective amount of compound
selected from the group consisting of eps1lon-am1no—_
caproic acid, heparin, trasylol, prednisolone,
cytosine arabinoside, B—mercaptopur1ne, cytarabine,
an anthracycline and a vitamin A derivative; and a
therapeutically effective amount of compound- of
Formula I as defined above.

In a tenth alternative embodiment of the
invention the instant compounds can also be used in
the treatment of diseases associated with
over-expression of cDNa, such as those pulmonary
diseases is with abnormal, viscous, or inspissated
purulent secretions. Such conditions are found in
acute or chronic bronchopulmonary disease including
infectious pneumonia, bronchitis or
tracheobronchitis, bronchiectasis, cystic fibrosis,
asthma, tuberculosis or fungal infections. Utility

) - o
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may al so be oxidized to the corresponding oxide -N O
Class the instant invention is 20 directed to the conmpounds of the Formula

183367
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- 34 -

is also found in atelactasis due to tracheal or

btonchial impaction and complications of tracheostomy.

In addition, the instant compounds can be
co-administered with cDNase which also finds utility
in these pulmonary diseases, and which is described
in WO 90/07572.

The compounds of the invention are prepared
by known methods or are prepared among other methods.
by the following representative schemes. For
example, methods for making such compounds are
disclosed in EP 0 337 549, published October 18,
1989, which.is hereby incorporated by reference.

Thig invention also relates to a method of
treating inflammation in patients using a compound of

Formula (I), particularly a preferred compound as the-
active constituent.

It has been found that the following
compound are effective inhibitors of the proteolytic
function of human neutrophil elastase as shown below
in Table 1 to 10.

TABLE 1

Et

L

Et

49 C O-A

I n one

This Sheet Has Been R

eﬁlalced



err]

e

hydr o
(3)
(5)
Ra is

[err]al kyl; 15 [err] is [err]alkyl or
al koxy-[err]al kyl ; Mis
S | kyl , 20 (2 [err]alkylk4) ‘hal o [err]alkyl;
Fg?;fgrkgﬁ;{¥aory o (6) [err]al koxy-[err]al kyl ;
- 35 -
No. A Kobs/[I]
1 —CH2CH2N(CH3)2 1,566,000
2 —-CH2C02H 1,667,000
3 -CHy-C(0)N(CH,CH,0H), 3,428,000
S 4 —CHp~C(O)N(CH3)CH,C(O)NH, 4,293,000
5  —CH,C(O)NH-C(CH,0H); 4,448,000
6  -CH,C(O)N(CH3), 2,997,000
7 -CHyCH)N(CH3)Ac 1,558,000
_ 8 ~CH2C(0)—PIO—OCH2PI’1 12,501,000
10 9 _CH,C(0)-Pro-0H 1,571,000
10 -CH(CH3)CO,CH,Ph 2,891,000
11  -CH(CE3)CO,H 1,132,000
12 . -CH(CH3)C(O)N(Et), 2,815,000
13 -CH(CH3)CH,;N(CH3), 2,472,000
15 14 —cmycHyCH,N(CHS), . 2,855,000
15  -CH,CH,N(0)(CHg), 2,162,000
16  -CH,CHyN(Et), - © 2,291,000
17 —-CH2CHy (4-morpholinyl) 4,733,000
18 —CH2CH2CH2CH2N(CH3 )2 1,934,000
20 19 -CH;C(0)-Pro-NHCH,Ph 4,956,000
20 -CH,C(CH3),N(CHs), 1,470,000
21 -CH,CH,N(i-Pr), 1,671,000
22 —CHZCHz(4—carbobenzyloxy—l—p1peraz1ny1) 4,115,000
23 —CH2CH2N(H—BU)2 992,000
25 24 —~CH;CH,CHyCH,CH,CH,N(CH3 ) 1,988,000
25 ~CHyCHy (1-piperazinyl) 1,709,000
26 ~CH7CHy (4-methyl-1-piperazinyl) 4,685,000
27 --CHZCHZ(4—acety1—1—piperaziny1) 3,262,000
28  -CHyCH,N(Ph), 188,000
30 29 ~CHyCH)N(CHyCH=CHj ), 891,000
30 -CH,CH(Ph)N(CHz), 656,000
31 —CH2CH2N(CH3 )CHzPh 1,180,000
T

and pharmaceutically acceptable salts thereof wherein

(1)




(1) hydr ogen,
3)  hal o,
18%5 Y [err]al koxy,

25 (2)

(7) [ err]alkyl carbonyl,

antno i s

substituted with [err]al kyl;

10

15

20

25

30

- 36 —

[err]al kyl,

(4) car boxy,
(6)  phenyl,

(8)

TABLE 2

Et

EtJ_T \©\ i

30
am no wherein the
optionally nono or di

e CH,-C-O-A
@
Hy
- NH
Pr
No. _A _Kobs/[I1
32 —CHZCHZN(CH3)2 1,993,000
33 —CHZCHZCHZN(CH3)2 1,151,000
34 -CHZCHZN(Et)Z 1,339,000
35 ~CH,CHy—(4~-morpholinyl) 1,725,000
36 —CH(CH3)CH2N(CH3)2 1,688,000
37 —CHZ—C(CH3)2N(CH3)2 2,100,000
38 -CH,COH . 1,008,000
39 —CHZCHZN(CH3)CH2Ph 751,000
This Sheet Has Been Re
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Rb i s hydrogen,

| ndependent |y

1835%6¥] al kyl ,

car boxy,
phenyl,

(8)

or di _

with the proviso that [err]
together to forma 15

ring;

am no wherein the amno is

10

15

20

25

30

or [err]alkyl,

(3) halo,
(5)
(7)

[err] and [err] are each
(1) hydrogen,

[ err]al koxy,
[ err]al kyl carbonyl ,

10

(4)

or

(2)
(6)

optional |y nono
substituted with [err]al kyl,

and [err] may be j oi ned
- 37t hyl enedi oxy group or a furan
[err] 20
TABLE
Et
:Et-—J———fSC) @
N 0 CH,-C-A
O
H;
NH
Pr
No. A Kobs/[1]
40  -N(CH,CH,O0H), 1,241,000
41  4-methyl-l-piperazinyl 974,000
42  4-morpholinyl 1,088,000
43  -NHCH,CH,N(CH3), 1,211,000
44  -N(CH3)CH,CH,N(CH3), 1,243,000
45  ~NHCH,CH,CH,N(CH3), 1,118,000
46  -NHCH,CHo-(4-pyridyl) 2,254,000
47  -NHCH,CO,H 876,000
48 —NHCH(CH3)C02H 676,000
49  -NHCH,C(O0)N(CH,CH,0H), 1,295,000
50 —N(CH3)CH2C02H - 989,000
51  -NHCH(CH3)C(O)N(CH,CH,0H), 939,000
52 -N(CH3)CHyC(O)N(CH,CH,0H), 273,000
53  -N(CH3)CH,CH,-(4-morpholinyl) 2,511,000
54 -—N(CH3)CH2CH2N(CH2CH20CH3)2 1,388,000
55  -N(CH3)CH,CHoN(Et), 1,316,000
56  -N(CH3)CH,CH,CH,N(CH3), 1,047,000
57  -NHCH,CH(CH3)N(CH3)o 1,344,000
This Sheet has Been R
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benzyl oxycar bonyl [err]al kyl,

or

30 : is a coval ent
1183Bglyoxycar bonyl [err] al kyl, wherein Qis
bond or
- 38 -~
No. A Ko I
58  -N(CH3)CH,CH,N(i~Pr)2 1,634,000
59  -N(n-Pr), 1,144,000
60 -N(Et), 1,079,000
S 61 3-chloroanilino- 733,000
62  3-methoxyanilino- 1,621,000
63 4-fluoroanilino-
64  -N(CH3)CH,CH,CH,CO,H 917,000
65  -N(CH3)CH,CH,CH,C(0)NHSO,Ph 1,335,000
10 66 ~N(CH3 )CH,CH,CH,N(CH; ) CH,Ph 1,355,000
67  -N(CH3), 942,000
68 —N(CH3)CH2Ph -1,897,000
69 ~N(CH3 )CH,CH,N(CH3 )CH,Ph 2,792,000
70 -NH-0-CH,Ph 2,371,000
15 711 ~N(CH3) (4-carboxyphenyl) 1,508,000
72 —N(CH3)(4—benzenesu1fonyl-
amino—carbonylphenyl) 3,284,000
TABLE 4
20
Et
"0
25 o o |
O_CH,
NH.
30 . Pr
Sheet Has Bﬂelnmeﬁird '




-19- [err] wherei n R5 and

Ssggrf{e each individually [err]al kyl or hydrogen 10
- 39 -
No. A Kob
73  -NHCH,CH,N(CH3), 968,000
74  -NH-CH,CO,H 1,434,000
75 —N(CH3)CH2CH2N(CH3)2 1,916,000
5 76 -N(Et)CH,CH,N(CH3), 1,436,000
77  -NHCH,CH,N(Et), 1,187,000
78 ~NHCH,CH;~-(4-morpholinyl) 1,841,000
79  -N(CH3)CH,CH,-(4-morpholinyl) 2,118,000
80 —N(CH3)CH2CH2N(CH2CH20CH3)2 . 2,078,000
10 81  _N(CH3)CH,CH,N(Et), . 2,191,000
82  -N(Ph)CH,CH,N(CHz3), 2,504,000
83  -N(CH3)CH,CH,CH,N(CH3), 1,797,000
84  —NHCH,CH,N(i-Pr), - . 2,100,000
85 —N(CH3)CH2CH2N(O)(CH3)2 1,589,000
15 86  -N(CH3)CH,CH,N(i-Pr), 2,449,000
87 ~NH-50,CHyCHy-(4-morpholinyl) ~ 775,000
88 —NH—SOZCH2CH2N(CH3)2 o . 788,000 -
89  -NHCH,CH,-(4-imidazolyl) - 2,092,000
90  -NHCH,CH,-(l-piperidinyl) 941,000
20 91  _N(CH3)CH,CH,-(l-piperidinyl) 892,000
92 —N(CH3 )CH2CH2NHCH3 - 1,453,000
93  -N(CH3)CHyCH,N(CH3)Ac 1,960,000
94  -NHCH,CH»-(l-pyrrolidinyl) 1,239,000
95  -N(CH3)CH,CH,-(l-pyrrolidinyl) 1,005,000
25 96  -NHCH,CH,-(1H-1,2,4-triazol-1-yl) 1,397,000
97  -NH-CH,CHp-(l-imidazolyl) 1,070,000

98 -NH~CH,CH,—-(3-azabicyclo-[3.2.2-non-3-yl) 3,043,000
99  -NH-CHyCHy-(3-azaspiro[5.5]-undec-3-yl). 2,583,000

100 -NH-CH,CH,-(2H-tetrazol-2-yl) 2,006,000
30 101 -NE-CH,CH,-(1H-tetrazol-1-yl) 2,053,000
102 -NHCH,C(0)-Pro-NHCH,Ph 2,747,000
-
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or a coval ent bond; 25 [err] is hydrogen:or [err]alkyl;

and [err] are each individually (a) hydrogen,
1£§§£%err]h{kyl¥ 30 (c) [err]alkyloxy [err]alkyl, I
(d) hydroxy [err] alkyl, (e) carboxamido [err]alkyl,

(f) [err] al kanoyl,

- 40 -

No. A —Kobs/[I]
103 -N(CH3)CH,CH,~(3-azabicyclo-
(3.2.2)non-3-y1) 2,996,000
104 —N(CH3)CHZCHZ—(é-imidazolyl) 2,389,000
> 105 -N(CH3)CH,CH,N(CHj)Ac 2,398,000
106 -N(CH3)CHZCHZN(CH3)C(O)NHCH3 2,486,000
107 —N(CH3 )CH2CH2N(CH3 ) 502CH3 2,530,000
108 -N(CH3)CH,CH,(3-azabicyclo-[3.2.2]- |
non-3-yl) _ 2,953,000
10 399 ~NHCH,CHy-(1,1-dioxo~4-thiamorpholinyl) 1,275,000
110 4-dimethylaminobenzylamino 5,598,000
111 3-dimethylaminoanilino 2,286,000
112 —N(CH3 )CH2CH2—( 1,l-dioxo-~-4-thia- :
morpholinyl) 1,596,000
15 113 4-dimethylaminoanilino 2,591,000
114 —NHCHZCHZ—(l—benzyl-lH—imidazol—z-yl) 3,853,000
115 -N(CH3)CH,CH,(2-pyridyl) - .o 2,272,000
116 —N(CH3)(1—azabicyclo[2.2.2]oct—3—y1 3,480,000
117 ~NHCH,CH, (4-benzyloxycarbonyl-1- _
20 _ piperazinyl) 6,231,000
118 1,Z—diethylpyrazolidin—4-ylamino - 1,001,000
119 2—(l—i—pyrrolidinylmethyl)—l—pyrrolidinyl 2,692,000
120 —NHCH7CH; (4~hydroxy-l-piperidinyl) 1,728,000
121 ~NHCH7CHy (1-homopiperidinyl) 2,069,000
25 122 ~N(CH3)CH,CH, (1-homopiperidinyl) 2,899,000
123 —NHCHZCHZ(3-hydroxy-1—piperidinyl) 1,534,000
124 —N(CH3)CHZCHZ(3-hydroxy—1—piperidiny1) 1,963,000
125 —N(CH3)CH2CH2N(CH3)CH2Ph 2,054,000
126 —N(CH3)CHZCHZ(4-benzyloxy—1—piperidinyl) 3,476,000
30 127 -N(n-Pr), _ 990,000
128 -N(Et), 1,454,000
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(j) hetero

benzylimd

10

15

20

25

30

(g) substituted phenyl or phenyl

in the substitutents are
e (i) [err]cycloal kenyl,

al kenyl , .
aryl [err]al kyl wherein the

i ncl udes pyri di nyl,
azol yl ,

3

129
130
131
132
133
134
135
136
137
138
139
140
141

142

143
144
145
146
147
148
149

150
151
152
153
154
155

and furyl,
- 41 -

A
—N(CH3)CHZCHZ(4—hydroxy—1—piperidiny1)
-N(CH3)CH,CH, (4-oxo-1-piperidinyl)
—NHCHZCHZ(3-hydroxy—1—pyrrolidiny1)
-N(Et)CHZCHZ(l-piperidinyl) _
-N(CHZPh)CHZCHZ(1—piperidiny1)
4-fluoroanilino-~
3-chloroanilino-
3-methoxyanilino
—N(CHzPh)CH2CH2N(CH3)2
—N(CH3)CHZCHZ(3—hydroxy—l-pyrrolidinyl)
—N(3—picoly1)CH2CH2(l—piperidinyl)
—NHCH(CH3)CH2CH2CH2N(Et)2
—NHCHZCHZ(2—§—hydroxymethy1—1—
pyrrolidinyl
—N(CH3)CHZCHZ(4—t—butoxycarbony1 1-
pPiperazinyl)

—N[CH2CH2N(CH3)2]2

~N[CH,CH,N(Et),],
—N(CH3)CH2CH2N(CH3)(3-picolyl)
3,5—dimethyl—1—piperazinyl
~N(CH3)CH,CH,N(0) (CH3)CH,Ph
~N(CH3)CH,CH,N(CH3) (4-picolyl)
2<§-(N-benzyl—N—methylaminomethyl)-1—
pyrrolidinyl
—N(CH3)CH2CH2N(CH3)(2—p1001yl)
—N(CH3)CHZCHZ(I-piperazinyl)

-l-homopiperazinyl

—N(CH3)CH2CH2N(CH3)CH2CHzPh

[err] and [err]

hetero aryl

I m dazolyl, triazolyl,

Kob I
1,994,000
2,297,000
1,111,000
1,244,000
1,521,000
724,000
201,000

1,380,000

960, 000
1,189,000
11,361,000

1,507,000

3,471,000
1,878,000
1,508,000
2,877,000
1,518,000
2,493,000
2,389,000

3,268,000
2,165,000
1,191,000
1,951,000
2,797,000

2~ (1—R-pyrrol1d1ny1methy1) -l-pyrrolidinyl 1,666,000

4-benzyl- l—homoplpera21nyl

1,979,000

\
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10
[err]al kyl sul fonyl,

1839®y nor phol i nyl [err]al kyl sul fonyl,
am no[ err] al kyl sul fonyl wherein the 15

(k) carboxy [err]alkyl, : (1)

(m carbo[err] al kyl oxy[err]alkyl,
(0)
amno is optionally

nono or di substituted with [err] alkyl,
(p) am nocar bonyl wherein the amno is optionally nono or
di substituted with 20 [err]al kyl, (q)

am nocar bonyl oxy[ err] al kyl wherein the amno is
optionally nono or di o — 48ubstituted with [err] alkyl,
(r) di [err]al kylam no [err]al kyl wherein the amno is
optionally nmono or di 25 - substituted with [err] alkyl,

(1) .

(s) pyrazol ydi.nyl., A substi tuted pipesbhgyny] as

g;i:gfgdinyﬂsés aQﬁFﬁaaC§e~£CH<°ﬁg9XEHz°H | above, 1919§9866|tUt6d |
157 -N(CH3)CH,~[CH(OAc)],CH,0AC 1,171,000
- 158 -N(CH3)CH,CH,N(CH3)(1-Naphthalenylmethyl) 1,075,000
S 159 -N(CH3)CH,CH,N(CH3)(2-Naphthalenylmethyl) 1,337,000
160 -N(CH3)CH,CHoN(CH3)CH(CH3)Ph 1,569,000
161 -N(CH3)CH,CH,N(CH,Ph), 1,021,000
162 l-ethyl-3-piperidinylamino 949,000
163 -N(CH3)CH,CH,N(CH3)(2-furfuryl) 1,818,000
- 10 164 -N(CH3)CH,CH,CE;COoH 1,064,000
165 -N(CH3)CH,CH,CH,C(0)NHSO,Ph 1,550,000
166 -N(CH3)CH,CH,N(CH3)CH,CH=CH, 1,359,000
167 -N(CH3)CH,CH,CH,N(CH3)CH,Ph 1,293,000
168 —N(CH3)—(CH2)6—N(CH3)CH2P1’1 2,157,000
15 169 -N(CH3)CH,CH,OH 1,457,000
170 -N(CH3)CH,CHp0C(0)N(CH3), 1,518,000
171 -N(CH3)CH,CH,N(CH3)CH,CO,-t-Bu. 1,831,000
172 -N(CH3)(l-ethyl-3-piperidinyl) 1,545,000
173 -N(CH3)CH,CH,N(CHE3)(tetrahydro-2H-
20 pyran-2-yl-methyl) 2,943,000
174 2,2,6,6-tetramethylpiperidin-4-ylamino - 869,000
175 -N(CH3)(4-carboxyphenyl) 1,055,000
176 -N(CH3)(4-benzenesulfonylaminocarbonyl- 3,231,000
phenyl
25 177 -N(CH3)CH,CH,N(CH3)(4-cyanobenzyl) 2,201,000
178 -N(CH3)CH,CH,N(CH3)(4-methylbenzyl) 1,870,000
179 -N(CH3)CH,CH,N(CH3)(3-cyanobenzyl) 2,448,000
180 - -N(CH3)CH,CH,N(CH3) (4~-trifluoro-
methylbenzyl _ 905,000
30 181 -N(CH3)CH,CH,N(CH3)(3-trifluoromethyl-
benzyl) 564,000
This Sheet Has Bt-een Replaced
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(v) pyrimdinyl,

cycl oal kyl ,
1%%Hr[err]alkyl benzyl or nono or di

benzyl
wher ei n
wher ei n

or mono or di the substitutents are [err] and [err]
[err] is
- 43 -
No. _ A | Kobs/[I
182 ~N(CH3)CH,CHy (CH3 ) (4-fluorobenzyl) - 2,137,000
183 -NHCH(CH3)PH(0)OH 977,000
184 L-lysine (a-~N) 755,000
5 185 ~N(CH3)CH,CH,N(CH3) (cyclopropylmethyl) 1,787,000
186 -N(CH3)CH,CH(Ph)N(CH3), - 1,053,000
187 -N(CH3)y 1,749,000
188 -N(CH3)CH,Ph *1,837,000
189 —N(Cﬂ3)(1-benzy1—3-piperidiny1) _ 1,879,000
10 190 -mE-0-cH,Ph 1,797,000
191 -N(3-picolyl)CH,CH,N(CHs)CH,PH 2,538,000
192  -N(CH3)CH,CH,N(CH;) (4-methoxybenzyl) . 1,785,000
193 -N(4-picolyl)CH,CH,N(CH3)CH,Ph | 2,243,000
194  -N(2-picolyl)CH,CH,N(CH;)CH,Ph 2,473,000
15 495 ~N(CH3)CH,CHN(CH3) (2, 4~dimethylbenzyl) 1,119,000
196 —N(CH3)CH2CH2(2 6-dimethyl—~ ~4-morpholinyl) 1,530,000
197 -NH, _ 1,638,000
198 -NHCH, S 1,825,000
199 4-morpholinyl 2,376,000
20 200 cis-2,6-dimethyl-4-morpholinyl 1,837,000
201 -NH-CH,CH,CH,CHj - 2,460,000
202 -N(CH3)CH,CH,N(CH3)C(=N-CN)NHPh 1,763,000
203 —N(CH3)CHZCHZN(CH3)(3—f1uorobenzyl) 1,262,000
204 -N(CH3)CH,CH,N(CH3) (2-chlorobenzyl) 1,591,000
25 205 ~N(CH3)CH,CHyN(CH3 ) (3-methoxybenzyl) 1,911,000
206 -N(CH3)CH2CHZN(CH3)(3 5-dimethoxybenzyl) 1,735,000
207 3,4-dihydro-6,7- ~dimethoxy-2-(1H)iso-
~ quinolinyl 2,698,000
208 -N(CH3)(1l-benzyl-4-piperidinyl) 1,948,000
30 209 L-lysine (&-N) . 929,000
210 —N(CH3)CHZCHZN(CH3)(Z-adamantyl) 2,132,000
-
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(1) hydrogen,

[err]al kyl,
18359y [err]al kenyl,

[ err]al kyl carbonyl ,

[ err]al kyl carbonyl am no; 15

(7)

10

(2) hal o,
(4)
(6)

(9)

hal o-[err] al kyl,
hydr oxy-[err]al kyl,
(8)

(3)

-[err]al kyl am no;

X2 is hydrogen,

and 25

or (10) carboxy,
hal o or [err]alkyl; .nis 1, 2, 3, 4o0r 5 20
[err] is selected fron1hydrogen [err] al kyl, and .
[err]al koxy[err]al kyl; 44 - [err] and [err] are each
| ndependent |y el ected from hydrogen, [err]alkyl,
[err]al koxy [err]al kyl; or
No. A Ko I
211 -N(CH3)(4-piperidinyl) 85,000
212 5-Methyl-2,5-diazabicyclo[2.2. 1]hept -2-yl 860,000
213 -N(CH3)CH,CO,H 984,000
5 214 -N(CH3)CH,CH,CH,N(CHj3)CH,CHg 1,099,000
215  ~-N(CH3)(l-methyl-4-piperidinyl) 1,283,000
216 -N(CH3)(l-propyl-4-piperidinyl) 1,312,000
217 -N(CH3)(l-ethyl-4~piperidinyl) 1,422,000
218 -N(CH3)CH,CH(CH3)N(CH3)CH,Ph 2,123,000°
10 219 -N(CH3)CH,CH(CH3)N(CH3), 1,588,000
220 —N(CH3)CH2CH2N(CH3)(b1cyclo[2 2.1]-
. - hept-2-yl) 1,874,000
221 -N(CH3)CH,CH,NH(2-adamanty1l) 3,010,000
222 -N(CH3)CH,CHoN(CH3)(6,6~dimethylbicyclo- '
15 [3.1.1]hept-2-yl | 2,288,000
223 —N(CH3)CH2CH2N(CH3)(blCYClO[3 2.17-
oct-2-yl) 2,584,000
224 -NH(t-Bu)
225 —N(CH3)CH2CH2N(CH3)(l—cyclohexen—l—yl) 1,839,000
20 226 -N(CH3)CH,CH,NHC(CHg),CH=CH, 1,309,000
227 2-§-carboxamido-l-pyrrolidinyl 931,000
228 2-hydroxymethyl-l-piperidinyl 50,000
229 3-dimethylamino-l-pyrrolidinyl 1,336,000
230 —-N(CH3)CHCH7N(CH3 ) (cyclohexylmethyl)
25 231 -N(CH3)CH,CH,N(CH,CH=CH,)C(CH;3),CH=CH, 925,000
232 -N(CH3)CH,CH;N(CH3)(4-ethylcyclohexyl) 2,476,000
233 -N(CH3)CH,CH,N(CH3 ) (2-ethylcyclohexyl) 2,030,000
234 - -N(CH3)CHCHpN(CH3)(4-methylcyclohexyl) 2,166,000
235 -N(CH3)CHpCH,N(CH3)(cyclohexyl) 1,952,000
30 236 -N(CH3)CH,CH,N(CH3 )CH,CO,H~TFA 31,000
237 —N(CH3 )CH2CHzN(CH3 )CH2C(O)N(CH3 )2 2,679,000
‘fﬁﬂfrf‘g_’ﬂ___ﬂﬂ,_
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wherein R7 and R8 are joined together to formnono or
or 7 atons such as

ring of 4, 5, 6,

18368Y" pi perazi nyl,

(4) pyrroylidinyl,
-29.
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20

25

30

No.

A

238
239
240
241

3

242
243
244
245
246
247
248
249
250
251
252
253

(5) pyrryl,

(6) imdazolyl,

— 45 -

3-~dimethylamino-l-azetidinyl
1-diphenylmethyl-3-azetidinyl
~N(CH)CH,CH,N(CH3) (cyclohexylmethyl)
—NHCH2CH2N(Et)CH2CH20CH3

R
—CH3
4—fluorophenyl
3-chlorophenyl
phenyl
benzyl
H
i-Pr

-i-Bu

-CH,COZEt
-CH,CO,H
Et

Pr

TABLE 5

di substituted

(1) piperidinyl,
(3) norpholinyl,

30

(7) triazolyl

Kobs/[I

3,003,000
1,090,000

Xob I
1,700,000
7,486,000
2,453,000
5,276,000
5,171,000
1,100,000
2,392,000
2,476,000 -
1,571,000
1,947,000
2,324,000
1,768,000

-
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(8) tetrazolyl, (9) pyrazolidinyl,

lé azetldlnyl wherein the substituents are each selected fromthe
group consi sting of hydrogen and [err]al kyl, benzyl oxycar bonyl ,"
car boxy, phenyl [err]al kyl am no carbonyl, pyrrolidinyl, nethyl,

hydroxy [err]al kyl, 10 [err]alkyloxy, [err]al kyloxy carbonyl, and oxo; or
R8 and R9 are joined together to forma saturated ring of 5to 7 atons
and having two hetero atons; or [err] and [err] are joined together to
forma saturated ring of 5to 7 atons and having one hetero atom or

15 wherein [err] and [err] are joined tggether to forma ring of 5, 6,
or 7 atons, said ring being saturated; or wherein [err] and [err] are
j oi ned together to forma ring of 5, 6, or 7 atons, said ring being

saturated;. No.or—R __wherein [err] and [err] are jOIned Eﬂ%ﬁﬁﬂgﬁﬂég form
aring ofzgz 63 n 4P said ring being saturated an |ng
Byr i £ ‘the inventi dnlé3n®90h

I n one subcl ass,

one hetero at%(z%g
conmpounds of miGH2aCEz0C (G . 2,548,000
256 cyclopropyl 3,587,000
> 256a -CH,CH,OH 2,000,000
TABLE 6
1o Et o
T A T
N 0 (CHy),~C-A
O _
15

20 -
A Ko I

No. _n
257 1 NH, - 2,342,000
258 1 4-morpholinyl 1,785,000
259 1 -N(CH3)CH,CH,N(CHj), 2,522,000
’s 260 0 —N(CH3)CH2CH2N(CH3)2 3,317,000
261 0O ~N(Et), 3,207,000
262 - 0 ~N(CH3) (n-Bu) 3,125,000
263 0 4-methyl-l-piperazinyl | 3,805,000
264 0 —N(CH3)CH2CH2N(CH3)CH2Ph 3,427,000
20 265 -0 4-cyclopropyl- -l-piperazinyl 4,500,000
265a 0 l1-piperazinyl 3,250,000
265¢ 0 4~(2-hydroxyethyl)- 1—p1peraz1ny1 4,800,000
265d 0 4-morpholinyl 3,700,000
\
This Sheet Has Been R
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Ris [err]alkyl; [err] is [err]al kyl; "Mis

(a) [err]alkyl, or 30 (b) [err]al kenyl;
'83%6&Y7T] is (a) hydrogen, (b)
[err]al kyl, or [err]al koxy, and

- 47 -

TABLE 7

O
. Ry
10
NH /N
CON O
n/
Pr .
15 No. n R4 A “ | Kobs/[11
266 1 H 4—morpholinyl _ 169,000
267 1 H -N(Et)o . 334,000 .
268 1 H —N(CH3)CHZCH2N(CH3)2 142,000
269 1 CH3 NH, 637,000
20 270 1  CHy  N(Et), | 740,000
271 1 CH3  N(n-Pr), _ 826,000
272 0 Et ‘—N(CH3)CH2CH2N(CH3)2 2,423,000
273 0 Et ~N(CH3) (n-Bu) 3,258,000
25
30

This Sheet Has Been Replaced
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[err] is hydrogen, or [err] and [err] arg joined together to
nmet hyl enedi oxy group or a furan ring;

a
l%@&ﬁ? and [err] are each individually hydrogen or 5 [err]al kyl ;
[err] and [err] are each independently sel ected ' from
(a) hydrogen, (b) [err]alkyl, 10 (c)
[err] al koxy [err]alkyl, (d) [err]cycloal kyl,
(e) hydroxy[err]alkyl, . : (d) carbo [err]al kyl oxymnet hyl
(g) substituted benzyl wherein the 15 substituents
rare [err] and [err] wWhe8 B- [err] is hydrogen and [err] is
(1) hydrogen, (2) halo, or . (3)
[err]al kyl; 20 nis 1, 2 or 3, and
. - TABLE 8
Et
S \\O
Et \—.—I\\\ O
—N
45? (:(:I{Z:)rl C-A
| O
10 - ON O
__/
NH
-IQB
15 ' Pr
Z—;Z _n . —R_Q A . . Kobs/[1]
, 1 B NE | 430,000
20 2;: 1 H  -N(CH3)CH,CH,N(CH3), 290,000
i 1B -0CHy | 440,000
V78 0 H ~N(CH3)CH,CH,N(CH3 ), T 548,000
s 0 B -0CHCH,N(CH3), 135,000
i 0 B -N(Et); 566,000
25 0 o H 4-morpholinyl 577,000
30
Sheet Has Been Replaced l
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[err]

[err]

and [err]

sel ected from 25

L8356 ] al kyl ; or

substituted ring selected from (a) pi peri di nyl,
( b) pi perazinyl, and _ (c) mor phol i nyl ;
[err] and [err] are joined together to forma ring of 6 to
- 49 -
TABLE
Et
| O
5 Et —-_.____TP O
O
. R2
10
NH
R3
Pr
15 No. _n Ry Ry_ A _Kobs/[I7°
281 1 H CO,H : 4-morpholinyl 62,000
282 1 H ~C0,CH,CHyN(CH,) 5 4-morpholinyl 421,000
283 -1 H —CON(CH3) CH,CHN(CHz),  d-morpholiny 393,000
284 1 H -0H ~N(CH3)CH,CHoN(CH3), 309,000
20 285 1 H 0CH; ~N(CH3)CH,CHoN(CH3) 566,000
286 0 H —CON(CH3), ~N(CH3 ) CHyCH,N(CH5) 551,000
287 0 H ~CO,H ~N(CH3)CH,CH,N(CH3) 113,000
288 0 H ~CH,0H —N(CH3) CH,CHoN(CH3) 5 854,000
289 1 H 0CH, —N(CH3) CH,CH,N(CH3) 754,000
25 290 0 H 0CHy ~N(CH3) CH,CHoN(CH3) 1,010,000
291 0 OCH, . H ~N(CH3) CHyCHoN(CH3) 1,754,000
292 1 ~CH,0CON(Et), CHy 4-morpholinyl 807,000
293 1 -CON(n-Pr),  CH, -N(Et), 457,000
294 1 CON(n-Pr), CHy " 4-morpholinyl 255,000
295
30 0 H CN =N(CH3) CH,CH,N{(CH5) 846,000
296 0 H
| OEt ~N(CH3)CH,CH,N(CH3)CHyPh 776,000
297 "0 H 2-(4-morpholinocarbonylphenyl) -N(CH3)CH2CH2N( CH3)CH2Ph 1,077,000

are each

i ndependent |y

hydrogen, [err]alkyl, and [err]al koxy

R7 and R8 are joined together to forma

This Sheet Has Been Reﬂlaced
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- 24- 7 atons and having two hetero atons; [err] and [err] are

joined together to forma saturated ring of 5 to 7 atons and havi ng one
183bélicro atom or ~  wherein [err] and [err] are joined together to forma
ring of 5, 6, or 7 atons, said ring being saturated; or wherein
[err] and [err] are joined together to forma ring of 5, 6, or 7 atons,
said ring being saturated;. or wherein [err] and [err] are joined
together to forma ring 10 of 5, 6, or 7 atons, said ring being saturated
and havi ng one hetero atom In a narrower sub-class
are the conpounds wherein 15 - 50 - Qis a covalent bond,
No. _n Ry By A —Kobs/[11
28 0 H OCH3 4-methyl-1-piperazinyl 1,845,000
229 0 H l —N(CHZ) CH,CHoN(CH3) 1,475,000
300 0 H a —N(CH3)CH,CH N(EL) 1,282,000
5 301 0 H cl —N(CH3) CH,CH,N(i~Pr), 1,497,000
302 0 H Q1 ~N(CH3)CH,CH,N(CH3) CHoPh 1,462,000
303 0 OCHy CH, ~N(CH3)CH,CH,N(CH3)
TABLE 10
10
Et

15
N - C-A
- ® | 1
20 | NH\I/@
Pr
No. R, _Rg_ _A : Kobs/[1
25 304 CHy CH3  -OCHyCHpN(CH3)q - 563,000
305 CH3 CH3 —OCH2CH2N(Et )2 749,000
306 CH3 CH3  —OCH,CH,N(i-Pr), 612,000
307 - CH3 CH3 —N(CH3)CH2CH2N(CH3)2 352,000 -
308 . CH3 CH3  -N(CH3)CH,CH,N(Et), 377,000
30 309 CH; CH3  -N(Et)CH,CH,N(CH3), 398,000
- 310 H OH —N(CH3)CH2CH2N(CH3)2 838,000
//
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R is nethyl
k520
1 e??falkenyl;

hydr ogen,

[err] is hydrogen, or

to forma
nis 1 or

sel ected 30
(b) [err]

10

15

20

25

30

al koxy [err] alkyl, - 51 -

or ethyl; ' [err]is methyl or. ethyl;

(a) [err]al kyl, or (b)
[err] is (a) ,

(b) [err] alkyl, or [err] alkoxy, and 25
[err] and [err] are joined together

furan or di oxacycl opentane ring;

[err] and [err] are each independently
from (a) [err]al kyl,
(c) hydr ogen,

Enzyme Assays for the Inhibition of Human
Polymorphonuclear Leukocyte Elastase Via Hydrolysis
of N—t-Boc—alanyl—alanyl-prolylalanine-p-nitroanilide
(Boc-AAPAN) or N-t-Boc-alanyl-prolylvaline-p-nitro-
anilide (Boc-AAPVN) Reagent:

0.05M TES (N—tris[hydroxymethyl]methyl—z-

‘mino-ethanesulfonic acid) Buffer, pPH 7.5.

0.2 mM Boc-AAPAN or Boc-AAPVN.

To prepare substrate, the solid was first
dissolved in 10.0 ml DMSO. Buffer at pH 7.5 was then
added to a final volume of 100 ml.

Crude extract of human polymorphonuclear
leukocytes (PMN) containing elastase activity.

Inhibitors (azetidinones) to be tested
dissolved in DMSO just before use.

To 1.0 ml of 0.2 mM Boc-AAPAN in a cuvette,
0.01-0.1 ml1 of DMSO with or without inhibitor was
added. After mixing, a measurement was taken at 410
mp to detect any spontaneous hydrolysis due to
presence of test compound. 0.05 Milliliters of PMN
extract was then added and the AOD/min at 410 mp
was measured and recorded. Beckman model 35 spectro-
photometer was used.

Results were expressed to the nearest
thousand kobs/I which is the second order rate

constant in per mole.per second for inactivation of
the enzyme. '

-_—
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- 25 - R7 and R8 are each independently sel ected

from (a) [err]alkyl, (b)
18354% ]| al koxy [err]alkyl, 5 (c)” hydrogen, _
(d) hydr oxyet hyl , (e) car boet hoxynet hyl ,
(1) cycl opropyl, or 10 R7 and R8 are joined together to
forma substituted ring selected from
(a) pi peridinyl, and (b)  norpholinyl, or
- 52 —

The elastase activity in the crude PMN
extract may vary from one preparation to another. A
control of each new batch is run, and the volume
added in the assay procedure is adjusted according to
activity.

This invention also relates to a method of
treating inflammation in patients using a compound of
Formula (I), particularly a preferred compound as the
active constituent.

It has been found that the compounds of
Formula (I) are effective inhibitors of the
proteolytic function of human neutrophil elastase.

Accordingly, the compounds of Formula (I),
can be used to reduce inflammation and/or relieve
pain in diseases such as emphysema, rheumatoid
arthritis, osteoarthritis, gout, bronchial
inflammation, chronic or acute bronchitis, cystic
fibrosis, . adult respiratory distress syndrome,
atherosclerosis, sepsis, septicemia, shock,
periodontitis, glomerular nephritis or nephosis,
myocardial infarction, reperfusion injury, infectious
arthritis, rheumatic fever and the like, and may
reduce hemorrhage in acute promyelocytic leukemia and
the like.

In this capacity, and as appreciated by
those of skill in the art, therapy comprising
administration of compounds of Formula I may actually
include co-administration of one or more additiomal
active agents. Classes of active agents include, but
are not limited to'Bz—adrenergic agonists;
anti-cholinergic agents; steroids; non-steroidal

10

15

20

25

30
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[err] and [err] are joined together to forma 15 : pi per azi ne

rlgg. -26 - As is
18%ﬁﬁﬂ‘ned~above, various rings are formed when R3, R9, R10 and R12 are
joined. The following is a non-liniting description of sone of the
preferred rings that are fornmed when these various substituents are
j oi ned. R8 and R9 are joined [err] '

_ 53

anti-inflammatory agents (NSAID's); mucolytic agents;
most all stabilizers; and antibacterials.

For purposes of this specification,
B,-adrenergic agonists are intended to include, but

5  are not limited to, metaproterenol, terbutaline,

isoetharine, albuterol, and ritodrine, carbuterol,
fenoterol, quinterenol, rimiterol, salmefamol,
soterenol, and tretoquinol. _

For purposes of this specification, anti-

10 cholinergic agents are intended to include, but are
not limited to, atropine, and iptratropium-bromide.

For purposes of this specification,
mucolytic agents are intened to include, but are not
limited to acetylcysteine and guattenesin.

15 For purposes of this specification, steroids
are intended to include, but are not limited to,
prednisone, beclomethasone, budesonide, solﬁmedrol,
triamcinolone, and methyl-prednisolone.

For purposes of this specification most cell

20 gtabilizers are intended to include, but are not
limited to cromolyn and ketotafin.

For purposes of this specification, non-
steroidal anti-inflammatory agents are intended to
include, but are not limited to aspirin, diflunisal,

25 naphthylsalicylate, phenylbutazolone, oxyphenbuta-
zolone, indomethacin, sulindac, mefenamic acid,
meclofenamate sodium, tolmetin, ibuprofen, naproxen,
fenoprofen and piroxicam.

For the purposes of this specification,

30

antibacterial agents are intended to include the
broad classes of penicillins, cephalosporins and

—_—
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R9 and R1O are joined 15 [err] 20

18356Y .
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- 54 -

other -beta-lactams, aminoglycosides, quinolones,
macrolides, tetracyclines, sulfonamides, lincosamides
and polymyxins. The penicillins, in turn, are
intended to include, but are not limited to
penicillin G, penicillin V, methicillin, nafcillin,
oxacillin, cloxacillin, dicloxacillin, floxacillin,
ampicillin, ampicillin/sulbactam, amoxicillin,
amoxicillin/clavulanate, hetacillin, cyclacillin,
bacampicillin, carbenicillin, carbenicillin indanyl,
ticarcillin, ticarcillin/clavulanate, azlocillin,
mezlocillin, peperacillin, and mecillinam. The
cephalosporins and other beta-lactams are intended to
include, but are not limited to cephalothln,
cephapirin, cephalexin, cephradine, cefazol1n,
cefadroxil, cefaclor, cefamandole, cefotetan,
cefoxitin, ceruroxime, cefonicid, ceforadine,
cefixime, cefotaxime, moxalactam, ceftizoxime,
cetriaxome, ceft1zox1me, cetrlaxone, cephoperazone,
ceftazidime, imipenem and aztreonam. The
aminoglycosides are intended to include, but are not
limited to streptomycin, gentamicin, tobramyein,
amikacin, netilmicin, kanamycin and neomycin. The
quinolones are intended to include, but are not
limited to nalidixic acid, norfloxacin, enoxacin,
ciprofloxacin, ofloxacin, sparfloxacin and '
temafloxacin. The macrolides are intended to
include, but are not limited to erythomycin,
spiramycin and azithromycin. ‘The tetracyclines are
intended to include, but are not limited to
doxycycline, minocycline and tetracycline. The
sulfonamides are intended to include, but are not
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- 55 —

limited to sulfanilamide, sulfamethoxazole,
sulfacetamide, sulfadiazine, sulfisoxazole and
co-trimoxazole (trimethoprim/sulfamethoxazole). The
lincosamides are intended to include, but are not
limited to clindamycin and lincomycin. The
polymyxins (polypeptides) are intended to include,
but are not limited to polymyxin B and colistin.

' Alternatively, compounds of Formula I are
useful in the treatment of certain cancers including
nonlymphoblastic leukemias, acute myelogenous

" leukemia (FAB M1 and FAB M2), acute promyelocytic

leukemia (FAB M3), acute myelomonocytic leukemia (FAB
M4), acute monocyte leukemia (FAB M5),
erythroleukemia, chronic myelogenous leukemia,
chronic myelomonocytic leukemia, chronic monocytic
leukemia and conditions associated with leukemia
involving activity of PMN neutral proteases e.g.
disseminated intravascular coagulation.

Similarly, compounds of Formula I are useful
for the inhibition of proteinase 3/myeloblastin,
inhibition of elastase, inhibition of proliferation
of leukemia cells, inducing differentiation of
leukemia cells and remission of the disease state of
leukemia.

Moreover, as described above, such treatment
may optionally comprise the co-administration of an -
agent such as a compound selected from the group
consisting of epsilon-aminocaproic acid, heparin,
trasylol, prednisolone, cytosine arabinoside,
b-mercaptopurine, cytarabine, an anthracycline and a
vitamin A derivative such as retinoic acid.
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For each of the uses, the compounds of
Formula (I) and optional treatment agents, may be
administered orally, topically, parenterally, by
inhalation spray or rectally in dosage unit
Formulations containing conventional non-toxic
pharmaceutically acceptable carriers, adjuvants and
vehicles. The term parenteral as used herein
includes subcutaneous injectibns, intravenous,
intramuscular, intrasternal injection or infusion
techniques.. In addition to the treatment of
warm~-blooded animals such as mice, rats, horses,

.dogs, cats, etc., the compounds of the invention are

effective in the treatment of humans. .

For treatment as described above the
compounds of Formula (I) may be administered orally,
topically, parenterally, by inhalation spray or
rectally in dosage unit Formulations containing
conventional non-toxic pharmaceutically acceptable
carriers, adjuvants and vehicles. The term
parenteral as used herein includes subcutaneous
injections, intravenous, intramuscular, intrasternal
injection or infusion techniques. 1In addition to the
treatment of warm-blooded animals such as mice, rats,
horses, dogs, cats, etc., the compounds of the
invention are effective in the treatment of humans.

The pharmaceutical compositions containing
the active ingredient may be in a form suitable for
oral use, for example, as tablets, troches, lozenges,’
aqueous or oily suspensions, dispersible powders or
granules, emulsions, hard or soft capsules, or syrups
or elixirs. Compositions intended for oral use may

I
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be prepared according to any method known to the art
for the manufacture of pharmaceutical compositions
and such compositions may contain one or more agents
selected from the group consisting of sweetening
agents, flavoring agents, coloring agents and
preserving agents in order to provide pharmaceutically
elegant and palatable preparation. Tablets contain
the active ingredient in admixture with non-toxic
pharmaceutically acceptable excipients which are
suitable for the manufacture of tablets. These
excipients may be for example, inert diluents, such
as calcium carbonate, sodium carbonate, lactose,
calcium phosphate or sodium phosphate; granulating
and disintegrating agents, for example, corn starch,
or alginic acid; binding agents, for example starch,

gelatin or acacia, and lubricating agents, for
" example magnesjum stearate, stearic acid or talc.

The tablets may be uncoated or they may be coated-by
known techniques to delay disintegration and
absorption in the gastrointestinal tract and thereby
provide a sustained action over a longer period. For
example, a time delay material such as glyceryl
monostearate or glyceryl distearate may be employed.
Formulations for oral use may also be
presented as hard gelatin capsules wherein the active
ingredient is mixed with am inert solid diluent, for
example, calcium carbonate, calcium phosphate or
kaolin, or as soft gelatin capsules wherein the active
ingredient is mixed with water or an oil medium, for
example peanut oil, liquid paraffin, or olive oil.

\
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- 30- In anot her aspect the present invention is

| to the treatnment of | eukem a, such as nonl ynphobl asti c
léﬁiéﬁhfg§, acut e nyel ogenous | eukemia (FAB ML and FAB M2), acute

pronyel ocytic 5 | eukemi a (FAB MB), acute nyel ononocytic |eukem a (FAB

Mi), acute nonocytic |eukenm a (FAB M), erythrol eukem a, chronic

nmyel ogenous | eukem a, chroni c nyel omonocytic | eukem a, chronic

nonocytic | eukem a and conditions associated with !euken1a 10

i nvol ving activity of PMN neutral proteases e.g. di ssem nat ed

i ntravascul ar coagul ation with conpoungg - of Formula I.

Treatnent of | eukem.a cells conprises: adm nistration of a

t herapeutically effective anount ] . .
Aqueous suspensions contain the active

materials in admixture with excipients suitable for
the manufacture of agueous suspensions. Such
excipients are suspending agents, for example sodium
carboxymethylcellulose, methylcellulose, hydroxy-
propylmethylcellulose, sodium alginate, polyvinyl-
pyrrolidone, gum tragacanth and gum acacia;
dispersing or wetting agents may be a naturally-
occurring phosphatide, for example lecithin, or
condensation products of an alkylene oxide with fatty
acids, for example polyoxyethylene stearate, or
condensation products of ethylene oxide with long
chain aliphatic alcohols, for.example heptadecaethyl-
eneoxycetanol, or condensation products of ethylene
oxide with partial esters derived from fatty acids
and a hexitol such as polyoxyethylene sorbitol mono-
oleate, or condensation products of ethylene oxide
with partial esters derived from fatty acids and
hexitol anhydrides, for example polyoxyethylene
sorbitan monooleate. The said agueous suspensions
may also contain one or more preservatives, for
example ethyl, or n-propyl, p-hydroxybenzoate, one or
more coloring agents, one or more flavoring agents,
and one or more sweetening agents, such as sucrose or
25  saccharin.

O0ily suspension may be formulated by
suspending the active ingredient in a vegetable oil,
for example arachis oil, olive 0il, sesame o0il or
coconut 0il, or in a mineral oil such as liquid
paraffin. The oily suspensions may contain a
thickening agent, for example beeswax, hard paraffin

10

15
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15 of a compound of Formula | results in the inhibition of

protei nase 3/ nyel obl astin, inhibition of elastase, I nhi bition of
1835631 i ferati on of the |eukenmia cells, i nduction of differentiation of

t he | eukem a cells, and rem ssion of the disease state. 20

I'n one alternative enbodi nent the i nvention concerns a nethod of -

treating | eukem a conpri si ng: adm nistration to a patient in need

of such treatnment of a therapeutically effective amount of conpound of

25 Fornula I. In a second alternative enbodi nent the

i nvention concerns a nethod of inhihiggng proteinase 3/ nyel obl astin, |

conpri si ng: admnistration to a patient in need of such inhibition 30

of a therapeutically effective anbunt of conmpound of Formula | as

defined abowve. cetyl alcohol. Sweetening agents such as those
set forth above, and flavoring agents may be added to
provide a palatable oral preparation. These
compositions may be preserved by the addition of an
antioxidant such as ascorbic acid.

Dispersible powders and granules suitable
for preparation of an aqueous suspension by the
addition of water provide the active ingredient in
admixture with a dispersing or wetting agent,

10 suspending agent and one or more preservatives.
Suitable dispersing or wetting agents and suspending.
agents are exemplified by those already mentioned
above. Additional excipients, for example _
sweetening, flavoring and éoloring agents, may also.
15  pe presént. _

The pharmaceutical compositions of the
invention may also be in the form of oil—in—waﬁer
emulsions. The oily phase may be a vegetable oil,
for example olive o0il or arachis oils, or a mineral
0il, for example liquid paraffin or mixtures of
these. Suitable emulsifying agents ﬁay be -

20

naturally-occurring gums, for example gum acacia or
gum tragacanth, naturally-occurring phosphatides, for
example soy bean, lecithin, and esters or partial
esters derived from fatty acids and hexitol
anhydrides, for example sorbitan mono-oleate, and
condensation products of the said partial esters with
ethylene oxide, for example polyoxyethylene sorbitan
monooleate. The emulsions may also contain
sweetening and flavoring agents.

25
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-31- In a third alternati ve enbodi nent the i nvention

erns a nethod of inhibiting proteinase 3/ myel obl astin and el astase,
lsiﬁﬁﬁf}sihg: adm nistration to a patient in need of such inhibition 5

of a therapeutically effective amount of conpound of Formula | as or a
pharmaceutically acceptabl e salt thereof as defined above. _
In a fourth enbodi nent the invention concerns a nmethod of inducing
cellular 10 differenti-ation i-n | eukenma cells conprising:
adm nistration to a patient in need of such inhibition of a
therapeutically effective amount of —c&@eund of Formula | or a

pharmaceutical |y acceptable salt

Syrups and elixirs may be formulated with
sweetening agents, for example glycerol, propylene-
glycol, sorbitol or sucrose. Such formulations may
also contain a demulcent, a preservative and
flavoring and coloring agents. The pharmaceutical
compositions may be in the form of a sterile
“injectable agqueous or oleagenous suspension. This
suspension may be formulated according to the known
art using those suitable dispersing or wetting agents
and suspending agents which have been mentioned
above. The sterile injectable preparation may also
be a sterile injectable solution or suspension in a
non-toxic parenterally-acceptable diluent or solvent,
for example as a solution in 1,3-butane diol. Among
the acceptable vehicles and solvents that may be
employed are water, Ringer's solution glucose in
water and isotonic sodium chloride solution. In
addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this
purpose any bland fixed oil may be employed including
synthetic mono- or diglycerides. In additionm, fatty
acids such as oleic acid find use in the preparation
of injectables.

The compounds of Formula (I) may also be
administered in the form of suppositories for rectal
administration of the drug. These compositions can
be prepared by mixing the drug with a suitable
non-irritating excipient which is solid at ordinary
temperatures but ligquid at the rectal temperature and
will therefore melt in the rectum to release the
drug. Such materials are cocoa butter and

polyethylene glycols.

p\aced
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t her eof as defi ned above. 15 Each of the above alternative

enbodi ment s (i.e., those relating to PR3 or cancer), also concerns
18356%dni mi stration of a conpound of Fornula | as defined above, with an

agent or agents known in the art for treatnent of |eukem a, including,

but not 20 limted to epsilon-am nocaproic acid, heparin, trasyl ol

(aprotinin); prednisolone; cytosine ar abi nosi de; [err]-mercaptopurine;

cytarabi ne; an ant hracycline (see Young et. al. (1981) N Engl. J.

Med. 305:139) such as daunorubicin, doxorubicin and 25 epi doxorubi cin; _

Vitam n A derivatives including ~ @i roi ds and al'l-trans-retinoic acid

(See Ellison R R et.al. (1968) Blood 32:507, Arabinosyl Cytosine:

A useful agent in the treatnent of |eukema in adul ts; Cytarabine :

Ther apeutic new di me®sitotopizal S&®i,ncreams,. ointmeptsgs jeddagss) :

Veéi nst ei n Hs%lq?lons ora%us@%%égbn§|0@ﬁc62 bataShnamet keeapy for acute

nmyel ogenous | ema in children and adult's results I n an enhanced
therapeutlCQNﬁﬁﬁiﬂﬁiammatorY agents are employed.

The amount of active ingredient(s) that may
5 be combined with the carrier materials to produce a
single dosage form will vary depending upon the host
treated and the particular mode of administration.
For example, a formulation intended for the oral
adm1n1strat1on of humans may contain from 5 mg to
10 2000 mg or 5000 mg of each active agent(s) compounded
with an appropriate and convenient amount of carrier
material which may vary from about 5 to about 95
percent of the total composition. For purposes of
this specification, this broad dosage range is
15  specifically intended to include, but is not limited
to, range of 5 mg to 2000 mg; 25 mg to 2000 mg; 5 mg
to 1000 mg; 25 mg to 1000 mg; 5 mg to 500 mg; and 25
mg to 500 mg. Dosage unit forms will generally
contain between from about 25 mg to about 500 mg of
active ingredient(s).

Furthermore, it is also possible that most
effective treatment may warrent administration of an
initial dosage of one range (e.g. 1-5 mg of active
agent per kg of patient weight) followed by
administration of a second range (e.g. 0.1 to 1 mg of
active agent per kg of pateint weight).

It will be understood, however, that the

- specific dose level for any particular patient will
depend upon a variety of factors including the
activity of the specific compound employed, the age,
body weight, general health, sex, diet, time of
administration, route of administration, rate of

20

25

30
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- 32- Accordingly, in a fifth alternative enbodi nent the

Qntlon concerns a pharmaceuti cal conposi tion conpri sing: a
p%arnaceutlcal carrier, a therapeutically effective anount of conpound
selected fromthe group consisting of epsilon-ani nocaproic acid,
heparin, trasylol, pr edni sol one, cytosine arabi nosi de,

[ err]-mercaptopurine, cytarabine, an anthracycline and a vitamn A
derivative; and a therapeutically effective anount of 10 conpound of
Formula | as defined above. In a sixth alternative

enbodi nent the i nvention concerns & rret hod of treating | euken a

excretion, drug combination and the severity of the
particular'disease undergoing therapy.

The following example illustrates the
preparation of the compounds useful in the method of

S treatment of the present invention, but does not
limit the scope of the invention. Starting materials
may be optionally prepared as disclosed in EPO 337
549 published October 18, 1989 which is hereby
incorporated by reference. Where appropr1ate,

10 compounds may be produced and used in the form of
pPharmaceutically acceptable salts. For example, the
basic coumpounds may be used in the form of a
hydrochloride or hesylate or other acceptable salt.
See Preformulation in Remington's Pharmaceutical

15 Sciences, Mack Publishing, Easton PA.

20
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conpri si ng: co-admnistration to a-patient in need of such 15 treatnent
of a therepeutically effective anount of conpound sel ected fromthe-

183§6Fup consi sting of epsi | on-am nocaproi c acid, heparin, trasylol,

pr edni sol one, cytosine arabinoside, b-nercaptopurine, cytarabi ne, an
anthracycline, and a vitamn A 20 derivative; and a therapeutically

ef fecti ve anount of conpound of Fornula | as defined above.

In a seventh alternative enbodi nent the i nvention concerns a met hod of

i nhi biting proteinase 3/ nmyel obl astin, conprising: 25 co-admnistration

to a patient in need of such i nhiggtion of a therapeutically effective. ”

anount of conpound sel ected fromthe group consisting of

epsi | on-am nocaproic acid, heparin, trasylol, pr edni sol one, cytosine
ar abi nosi de, [err]-nercaptopurine, SCBEMEt Br abi ne, an anthracycline, and a
vitamn A derivative; and a therapeutically effective anount of
conpound of Fornula | as defined above.

R1

s RJ

O
R
10 | NH
R
1 3
- M.
oxalyl
15 A chloride
R1

R J_(O Ra (ﬁ

20 J N -C-C1

0 Ry .
Ry
NH.
25 2 3
- M
R,
H}Y-N_
Rg
30
eet Has Been Replaced
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- 33 - In an eighth alternative enbodi nent the i nvention

concerns a nethod of inhibiting proteinase 3/ nyel obl astin and el ast ase,
18356%pri si-ng: adm nistration to a patient in néed of such inhibition

of a therapeutically effective anount of conpound .selected fromthe

group consi sting of epsi | on-am nocaproic acid, heparin, trasylol,

predni sol one, cytosine arabinoside, [err]-mercaptopurine, cyt ar abi ne,

an anthracycline, and a vitamn A 10 derivative; and a therapeutically

ef fective anmount of conmpound of Forrmula | as defined above.

In a ninth alternative enbodi nent theg4 -

CHEME 1 NT'D

B Y
b
R, Rg

10 NH

3 3

- M
15 ,
20
25
30

_—/ .
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i nvention concerns a nethod of inducing cell diffenentiation in

18 ema cells conprising: 15 admnistration to a patient in need of such
I nduci ng” of a therapeutically effective anount of conpound sel ected
fromthe group consisting of epsilon-am no- caproic acid, heparin,
trasyl ol , prednisol one, cytosi ne arabi noside, [err]-nmercaptopurine,
cytarahine, 20 an anthracycline and a vitamn A derivative, and a
therapeutically effective anount of conpound of Formula | as defined
above. In a tenth alternative enbodi nent of the. i nvention
t he i nstant conpounds can al so be usedeéisn-25 the treatnent of diseases
associated with over - expressi on of cDNa, such as those pul nonary
di seases is wifh abnormal, viscous, or inspissated purul ent secretions.
Such conditions are found in acSCHEME 2hr oni ¢ bronchopul nonary di sease
i ncluding 30 infectious pneunonia, bronchitis or tracheobronchitis,
bronchi ectasis, cystic fibrosis, ast hma, tubercul osis or fungal

infections. Wility

S

0O
R\_r 0
|

10 S N -C-OH

O
R,
NH.
1 Rs
15 M
oxalyl
chloride - .
Ex 3a Br,CH,CO, -
. 5 base
- Ex 1A
CH, ~
Ex 3B |HO-CH-CO,Bn &Q—C-—O—CHZ-Coz—I_
25 TEA 4
| | — TFA Ex 1B
anisole

- 30
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-34-

18356t ant ‘conpounds can be
utility 5

is also found in atelactasis due to tracheal
i npaction and conplications of tracheostony.

- bt onchi al
In addition, the
co-adm ni stered with cDNase which al so flnds
and whi chii s descri bed

or

in WO

in these pul nonary di seases,
90/ 07572.
known met hods or are prepared anong ot her
representative schenmes. For
are
her eby i ncorporated by reference.

10 exanpl e, met hods

- 66 —

' SCHEME 2 CONT!'

The conpounds of the i nventi'on are pr epar ed
nmet hods

~disclosed in EP 0 337 549, published Cctober

by
by the foll ow ng

maki ng such conpounds
18, 1989, which is

f or

Y

o cH, Q-C-0O-CH,-CO,H
| 5 R
ﬁ<Q—C—O—CH%CO§Bn - HN// 7Ex.2
| 7 Ox,
CDI
o Ex 4 |Hy/cat ﬁ ﬁ, .
7
| &Q—C—O—CHZ—C—N/
1) oxalyl chloride 6 '\Re
15 ./R7_
2) HN Ex 5
AN
, Re
20
O CH,
S
Q- C-O-CH-CO,H
25 8
R
30 Q—C O-CH-C- N

: \8
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This invention also relates to a nethod of treating nflammation in
lggh%gnts using a conpound of 15 Formula (I), particularly a preferred

und as the

active constituent. It has been found that

[ i nhi bi teol ytic
the foll ow ng compound are effective inhibitors of the pro
function of human neutrophil el astase as shown below 20 in Table 1 to 10.

TABLE 1

10

15

20

25

30

25

[err]
- 67 -

The glycolic acid derivatives described
herein can be prepared according to the following
scheme. The starting acid (as carboxylate anion) may
be alkylated (Ex 1A) with a suitably protected
a-halo acetic acid derivative to give the glycolate
ester 4 which can be deprotected (Ex 1B) to the
glycolic acid ester 5. Treatment of 5 with an amine
utilizing a condensing agent such as
dicyclohexylcarbodiimide or carbomyldiinidazole (Ex
2) affords the deserved amide 6. Alternately, the
starting acid 1 may be converted to its acid chloride
2 (Ex 3A) and treated with a suitably protected
a~hydroxyalkanoic acid (Ex 3B) in the presence of
base to give the protected ester 7. Deprotection (Ex
4), followed by conversion to the acid chloride and
treatment with the appropriate amine (Ex 5) affords
the desired amide 9.

Example 1

A. t-Butoxycarbonylmethyl [S-(R¥, S%)J4-((3,3~
diethyl—l—(((1—(4-methy1pheny1)butyl)amino)-
carbényl)—4—oxo—2—azetidiny1)oxy)benzoate.

To a solution of 0.806 gm of [S-(R¥, S¥*)]
4#((3,3—diethy1—1-(((1—(4—methy1phenyl)butyl)amino)—
carbonyl)-4-0x0~-2~ azetidinyl)oxy)ben201c acid in
~3ml DMF is added 0.23 gm. triethylamine followed by

0.50 gm of t-butyl bromoacetate and the mixture

stirred overnight at room temperature. Ethyl acetate

(25 ml) is then added and the resultant mixture is

washed with 2 x 10 m1 water, 10.ml saturated sodium

bicarbonate, and 20 ml brine. The organic layer is
dried through sodium sulfate and concentrated in

Yacuo. Chromatography on Silica gel 60 (350 ml

Thls Sheet Has Been Repl
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- 35- No A Kobs/ [1] 1 [err]

1, 566, 000 2 [err] - 1,667,000. 3 [err]
18336X28, 000 4 Jerr] 4, 293, 000 5 [err]

4, 448, 000 6 [err] 2,997, 000 7 Jerr]

1, 558, 000 8 [err] 12,501, 000 10 9 [err]

1, 571, 000 10 [err] 2,891, 000 11 [err]

1, 132, 000 12 [err] : 2,815, 000 13 [err]

2, 472, 000 14  [err] 2, 855, 000 15  Terr]

2,162, 000 - 68 -

column) and elution with 10% ethyl acetate in hexanes
gave 0.67 gm of the t-Butoxycarbonylmethyl

[s-(R*, S*)]4~((3,3-diethyl-1-({((1-(4-methyl-
phenyl)butyl)amino)carbonyl)-4-oxo-2-azetidinyl)oxy)
benzoate.

In a similar manner can be prepared
2-(dimethylamino)-2-oxoethyl, (S-(R¥*,S¥))-4-((3,3-
Diethyl-1-(((1-(4-methyl-phenyl)butyl)amino)

 carbonyl)-4—oxo-2-azetidinyl)oxy)-benzoate (Compound
10 6), and 2-(N-methylacetamido)ethyl. {2-(R%,S%)}-
4-{{3,3-Diethyl-1-{{{1-(4-methyl-phenyl)butyl}amino}
carbonyl}-4-oxo-2-azetidinyl}oxy}-benzoate, (Compound
. ' S - :

15 B. Carboxymethyl [S—(R¥,S*)J4—((3,3-diethyl-1-
(((1-(4-methy1—pheﬁy1)butyl)amino)carbonyl)
~4-0x0-2~ azet1d1nyl)oxy)benzoate

To the above ester is added 2 ml of an1sole
and the resulting mixture is cooled in an ice bath
and 5 ml1 of ice cold trifluoroacetic acid is added.

The reaction mixture is stirred cold for three hours

then allowed to come to room temperature. After 30

minutes, the reaction mixture is concentrated in

vacuo and the residue chromatographed on silica gel

25 60. Elution with 20% ethyl acetate in hexanes

containing 1% acetic acid gives 0.53 gm of desired

carboxymethyl [S-(R¥%,S*)]4-((3,3-diethyl-1-

(({1-(4-methyl- phenyl)butyl)amino)carbonyl)

-4-0x0-2-azetidinyl)oxy)benzoate.

20
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| 2,291, 000 17  [err]
16 [err] 1,934,000 20 19 [err]

g 00 10 o] o o0 1o Ler

;956,000" 20 [err] 4,115,000 23 [err]
1, 671, 000 22 [err] 1,988,000 25 [err]

992,000 25 24  ferr] 4,685 000 27 [err]

1, 709, 000 26 [err] ' o 188,000 30 29 [err]
3,262,000 28 [err] 656,000 31 [err]
891,000 30 [err] 6 ’ |

1, 180, 000 o - 69 -

om nd 2

Analysis: CpgH3,N,07+0.3H,0
Calc: €, 65.19; H, 6.75; N, 5.43.
Found: C, 65.30; H, 6.76; N, 5.23

S
Compound 6
Analys_is : C30H39N306+0 . 5H20'
Calc: C, 65.91; H, 7.38; N, 7.60
Found: C, 65.71; H, '7.63; N, 7.50.
10 ’
Compound 7
Analysis: C31H41N306+0.6EtpAc
Calc: C, 66.35; H, 7.64; N, 6.95
: ~Found: C, 66.52; H, 7.89; N, 6.83.
15 ’

Example 2
2—(bis(2—hydroxyethyl)amino)—z-oxoethyl(S—(R*,S*))—4—
((3,3-diethy1—1—(((1—(4—methy1-phenyl)butyl)amino)-

20 carbonyl)—4—oxo—2—azetidinyl)oxy) benzoate.

To a solution of 0.125 gm of the acid from
1B in 2-3 ml of methylene chloride is added 0.050 gm
of carbonyldiimidazole. The mixture is stirred for

. - 30 minutes at room temperature at which time 0.060 gm
25 of diethanolamine is added along with 1 ml of DMF and
2 ml of methylene chloride. The resulting mixture is
stirred overnight at room temperature then
concentrated in vacuo. Silica gel chromatography of
the residue using 2.5 to 5.0% methanol in methylene .
30 .

chloride gives 0.123 gm of the desired Compound 3,
2-(bis(2-hydroxyethyl)amino)— ~2-oxoethyl(S—(R¥,S%) )4~
((3,3-diethyl-1-(((1- —(4-methyl-phenyl)butyl)amino)-
carbonyl )-4-0x0-2- —-azetidinyl)oxy) benzoate.

- This Sheet Has Been Repl
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36 - TABLE 2 [err]
18356Y ~

- 70 -

Compound 3
Analysis: C32H43N30g, +0.4H50
Calc: C, 63.53; H, 7.30; N, 6.95
S Found: C, 63,51; H, 7.45; N, 6.95.

Similarly were prepared
Compound 4
Analysis: Cq1Hg4oN4O07
10 . Calc: C, 64.12; H, 6.94; N, 9.65
Found: C, 64.12; H, 7.18; N, 9.44

Compound 5 :
Analysis: C32H43N309 +0.3H 0
15 Calc: C, 62.08; H, 7.09; N, 6.79
Found: C, 61.89; H, 7.39; N, 6.88.

ompound 8
Analysis: Cg4oH47N30g
20 ~ Calc: C, 68.85; H, 6.79; N, 6.02
Found: C, 68.79; H, 7.06, N, 5.88. -

Example 3 — Preparation of

25  1-Methyl-2-oxo-2-(phenylmethoxy)ethyl(2S-(1(S%),R¥,-
(R)))~-4-((3,3-diethyl-1-(((1-(4-methylphenyl)butyl)-
amino)carbonyl)-4-oxo-2-azetidinyl)oxy) benzoate,
Compound 10. '

30
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Kobs/[1] 15 32 [err] 1, 993; 000 33 [err]

1, 151, 0000 34  [err] 1, 339, 000 35 [err]
18366X25, 000 36 [err] 1, 688, 000 37  [err]
2,100, 000 38 [err] 1, 008, 000 39 [err]
751, 000 _ -37-

- 71 -
A.

To a solution of 1.0 gm [S-(R¥, S%)J4-((3,3-
diethyl-1-(((1-(4-methylphenyl)butyl)amino)carbonyl)-~
4-oxo—2—azetidiny1)oxy)Benzoic acid in 10 ml
methylene chloride is added 2 ml of oxalyl chloride
followed by a catalytic amount of DMF. The reaction
is stirred 1 hour at room temperature then
concentrated in vacuo to yield the acid chloride
which is used as is in the next step.
10
B.

A solution of the above acid chloride in 10
ml of methylene chloride is cooled in an ice bath and
a solution of 1.25 gm benzyl L-lactate and 2.0 gm of
triethylamine in 10 ml of methylene chloride is
added. The mixture is stirred at room temperature
overnight then concentrated in wvacuo. Chromatography
of the residue on silica gel using methylene chloride
as the eluent yields 0.795 of the desired
1-Methyl-2-0x0-2-(phenylmethoxy)ethyl
(25-(1(S*),R*,(R)))-4-((3,3-diethyl-1-(((1-(4-methyl-
phenyl)butyl)amino)carbonyl)-4-oxo-2-azetidinyl)oxy)
benzoate, Compound 10.

15
20

25 Analysis: CggH;oN,0y

Calc: C, 70.34; H, 6.89; N, 4.56.
Found: C, 70.45; H, 7.05; N, 4.48.

30
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TABLE 3 [err] 10 No A
Kobs [1] 40 [err] 1,241,000 15 41
18358X, 000+ 42 [err] 1, 088, 000 43
1,211, 000 44 [err] 1, 243, 000 45
1,118,000 20 46 [err] 2,254, 000
- 72 -

Example 4 Preparation of
1-carboxyethyl [S-(R*,S%)] 4-((3,3-diethyl-1-(((1-(4~
methyl-phenyl)butyl)amino)carbonyl)-4-o0xo-2-azetidin-

S yl)oxy)benzoate
A mixture of 0.69 gm of the benzylester
prepared in Example 3 and 0.2 gm 10% Pd/C in 10 ml of
EtOAc is treated with hydrogen at 40 psi. When the
reaction is complete the mixture is filtered and
10 concentrated in vacuo to yield 0.56 gm of l-carboxy-
ethyl [S-(R¥*,S%)]4-((3,3-diethyl-1-(((1-(4-methyl-
phenyl)butyl)amino)carbonyl)—4—oxo—2—.azetidinyl)oxy)
benzoate, Compound 1ll.
15 Analysis: CpqH3zgN,07
Calc: C, 66.40; H, 6.92; N, 5.34.
Found: C, 66.66; H, 7.26; N, 5.05.
Example 5
20

25

30

2-(diethylamino)-l-methyl-2-oxoethyl[S~(R¥*,S%)]-4~
((3,3-diethyl-1-(((l-(4-methyl-phenyl)butyl)amino)-
carbonyl)-4-oxo-2-azetidinyl)oxy) benzoate

The acid (.250 gm) from Example 4 is treated
with oxalyl chloride according to the procedure of
Example 3A and the corresponding acid chloride is
obtained. This material is dissolved in 5 ml
methylene chloride and 0.4 ml of diethylamine added.
After 1 hour the reaction mixture is concentrated in
vacuo and the residue taken in ethyl acetate and
washed with saturated sodium bicarbonate solutiom.
The organic layer is dried through sodium sulfate,

Tﬁk&mﬂ

[err]
[err]
[err]
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47  [err] . 876, 000 48+ [err]

.1, 295, 000 50 [err]
HFP00 o5 o1 %2;:} 939, 000 52 [err]
273.000° 53 [err] | 2,511, 000 54 [err]
1, 388, 000 55 [err] 1,316,000 30 56
[err] - 1’047’000. 57 [err]
1, 344, 000 ~ 38 -

- 73 -

concentrated and the residuenchromatographed on.
silica gel. Elution with 5% of ethyl acetate in
methylene chloride gives Compound 12.
Analysis: C33H45N306 '
> Calc: C, 68.37; H, 7.82, N, 7.25
Found: C, 68.40; H, 7.93, N, 7.40.

Example 6

10 (S(R¥,5%))~1-(((4-((3,3-diethyl- 1- (((1-(4-methyl-
pPhenyl)butyl)amino)carbonyl)- 4—oxo—2—azet1d1ny1)oxy)
benzoyl)oxy)acetyl) L-proline,

A.

15 When benzyl L-lactate is replaced by
L-proline benzyl ester hydrochloride and
triethylamine in the procedure of Example 3 the
corresponding amide with L-proline benzyl ester,
Compound 8, is obtained.

20

Analysis: C40H47N308 -
Calc: C, 68.85; H, 6.79,. N, 6. 02
Found: C, 68.79; H, 7.06, N, 5.88.
25 B.
Reduction of the material obtained in
Example 6A according to the procedure of Example &
affords Compound 9.
30 Analysis: C33H,qN30g+0.5H,0

Calc: C, 64.27; H, 6.86; N, 6.81.
Found: C, 64.49; H, 6.90; N, 6.68.
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Kobs/ [ 1] 58 [err]

634, 000 59 [err] 1, 144, 000 60

é§ ) 1,079,000 5 61 [err]
733, 000 62 3-net hoxyanil i no- , 1,621, 000 63"
4-f| uoroanilino- 64 [err] 917, 000
65 [err] 1,335,000 10 66 [err] )
1, 355, 000 67 [err] ' : 942, 000 68
[err] ' 1, 897,000 - 69 [err] .
2,792, 000 70 [err] - 74 - 2,371,000 15 71
[err] (4-carboxyphenyl) é,SOF,ﬁOO N 72 [err]

4- benzenesul f onyl - am no- car bonyl phenyl ) :
g,284,000 Exampllan|’= 4 20

[S-(R*,S%)] 1-(((4-((3,3-diethyl-1-(((l-(4-methyl-
phenyl)butyl)amino) carbonyl-4-oxo-2-azetidinyl)oxy)
benzoyl)oxy)acetyl-N~benzyl-L-prolinamide.

Treatment of the acid obtained in Example
6B, Compound 9, with oxalyl chloride according to
Example 3A gives the corresponding acid chloride
which when treated with benzylam1ne g1ves the desired
10 benzyl amide, Compound 19.

Analysis: C40H48N407
- Calc: C, 68.95; H 6 94; N, 8.04.

Found: C, 68.93, H, 7.02; N, 7.96.
15

Example 8

To a solution of the'acid.chloride (prepared |
from 0.55 gm of [S-(R%, S*)] 4-((3,3-diethyl-1-(((1-
(4—methy1pheny1)butyl)amino)carbonyl)-4—oxo—2—
azetidinyl)oxy)benzoic acid according to the-
procedure of Example 3A) in 3 ml of methylene
chloride is added 0.15 gm of N,N-dimethyl-
aminoethanol. The reaction mixture is stirred
overnight at room temperature, concentrated in vacuo,
then taken up in ethyl acetate (25 ml) and washed
R with saturated sodium bicarbonate solution. The
organic layer is dried through sodium sulfate and
concentrated in vacuo. Silica gel chromatography of
the residue using 2.5% methanol in methylene chloride
gives 0.59 gm of Compound 1,

20

25

30
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[err]
Kaobs/ [ 1]
183p6X34 000

1, 436, 000.
1,841,000

10

15

20

25

30

- 39 - No A

73 [err] 968, 000 .74 [err]
75 [err] 1,916,000 5 76 [err]
77 [err] 1,187, 000 78 [err]

- 75 —

2-(dimethylamino)ethyl (S-(R¥,S*))-4-((3,3-diethyl-1-
(((1-(4-methyl-phenyl)butyl)amino)carbonyl)-4-oxo0-2~
azetidinyl)oxy)benzoate
Analysis: C3qH41N305
Calc: C, 68.81; H, 7.89; N, 8.02.
Found: C, 68.85; H, 8.09; N, 7.97.

When N,N—dimethylamihoethanolamine is
replaced by the appropriate amino alcohols the
correponding esters are obtained.

Compound 13 1-Dimethylamino-2-propyl [S—-(R¥,S%)]-
4-[(3,3-diethyl-1-[[[1-(4-methyl-phenyl)
butyl]amino]carbonyl]-4-oxo-2-azetidin-
yl]oxy]benzoate

Analysis: C31H43N305
Calc: C, 69.25; H, 8.06; N, 7.82.
Found: C, 68.97; H, 8.01; N, 7.80.

Compound 14  3-Dimethylamino-l-propyl [S-(R¥,S%)]-
4-[(3,3-diethyl-1-[[[1-(4-methyl-phenyl)
butylJamino] carbonyl]-4-oxo-2-azetidin-
yl]Joxy]benzoate

Analysis: C31H43N305
Calc: C, 69.25; H, 8.06; N, 7.81.
Found: C, 68.85; H, 8.19; N, 7.72.

Compound 16 2-Diethylaminoethyl [S—~(R*,S*)]-
4-[[3,3-diethyl-1-[[[1-(4-methyl-phenyl)
butyl]amino] carbonyl]-4-oxo-2
—~azetidinyl]oxy]benzoate

Analysis: C32H45N306 '
Calc: C, 69.66; H, 8.22; N, 7.62. This Sh

—
et NN



79 [err] (4-norpholinyl) 2,118, 000 80 [Jerr]

,000 10 81 [err] 2,191, 000 82 [err]
X , 000 83 [err] 1, 797, 000 84 [err]
2,100, 000 85 * [err] 1,589,000 15 86 [err]
2,449, 000 87 [err] (4-norpholinyl) 775, 000 88 [err]
788, 000 89 [err] (4-im dazolyl) 2,092, 000 90
[err] (1-piperidinyl) 941,000 20 91 [err] (1-piperidinyl)
892, 000 92 [err] . ' 1, 453, 000 93 [err]
1, 960, 000 94 [err] - 76 1,239,000 95
[err] (1-pyrrolidinyl) 1, 005,000 25 96
[err](1,2,4-triazol-1- 1, 397, 000 97 [err] (1-im dazolyl)

1, 070, 000 Q;ggxﬁggkﬂﬁké-azéﬁkiﬁcmorpBOZiaoﬂemh319|Isagﬁtsseog— 99

%2;;%Egkgggffg;8{?2?£|yndeq—%tghhffégt?ggaggg[[}GflgﬁgFPY%IpPFEY%azol-1-y|)

2. 053, 000 butyl]amlno? carbonyl]-4-oxo0~2
~azetidinyl]oxy]benzoate

Analysis: C32H43N306

Calc: C, 67.94; H, 7.66; N, 7.43.

Found: C, 67.67; H, 7.90; N, 7.26.

S

Compound 18  4-dimethylaminobutyl [S—(R¥,S%)]-

10 4-[(3,3-diethyl-1-[[[1-(4-methyl-phenyl)
butyl]amino] carbonyl]-4-oxo-2
—azetidinyl)oxylbenzoate

Analysis: C32H45N305 +0.2 Hzo
Calc: C, 69.21; H, 8.24; N, 7.56.
15 Found: C. 69.35; H, 8.24; N, 7.29.

Compound 20  2-dimethylamino-2-methyl-l-propyl _
[S-(R*,5%)]-4-[[3,3~-diethyl-1-[[[1-(4-me
thyl-phenyl)butyl] amino]carbonyl]
~4-0x0-2-azetidinyl]oxy]benzoate

Analysis: C32H45N305 . _
Calc: C, 69.66; H, 8.22; N, 7.62.
Found: C, 69.52; H, 8.47; N, 7.59.

20

25 compound 2 2-(diisopropylamino)ethyl [S-(R*,S%)]-
4-((3,3-diethyl-1-[[{1-(4-methyl-phenyl)
butyl] amino] carbonyl]-4-oxo0-2
-azetidinyl]oxy]benzoate

Analysis: C34H49N305
30 Calc: C, 70.44; H, 8.52; N, 7.25.
Found: C, 70.28; H, 8.76; N, 7.13. —
This Sheet Has Been Replaced




102 [err] 2,747,000

- 40 - No. A Kobs/ [ I] 103
L83p6KEr | (3= azabi cycl o- [ 3.2.2] non-3-yl)

2, 996, 000 104 J[err](4-imdazolyl) 2, 389, 000 105

[err] 2, 398, 000 106 [err]

2,486, 000 107 Jerr] 2, 530, 000 108

[err](3-azabicyclo-[3:2.2]- non- 3-yl)

2, 953, 000

- 77 -

Compound 22 Benzyl [S-(R*,S%*)]-4-[2-[[4-[[3,3~di-
ethyl-1-[[[1-(4-methylphenyl)butyl]-
amino]carbonyl]—4—oxo—2—azetidiny1]oky]—
benzoyl] oxyJ-ethyll-l1-Piperazine-

> carboxylate
Analysis: Cg4oHgoN407
Calc: C, 68.75; H, 7.21; N, 8.02.
Found: C, 68.39; H, 7.30; N, 7.84.

10 compound 2 2-(dibutylamino)ethyl [S-(R¥,S%)]-4-
[[3,3-diethyl-1-[[[1-(4-methyl-phenyl)-
butyl]amino]carbonyl]-4-oxo-2-azetidin- -

vl]oxy]benzoate,
Analysis: CggHg3N305
15 Calc: C, 71.14; H, 8.79; N, 6.91.

Found: C, 71.00; H, 9.03; N, 6.81.

Compound 24 [S-(R¥%,S$%)]-6-(dimethylamino)hexyl-4— .
"~ [[3,3-diethyl-1-[[[1-(4-methyl-phenyl)-

20 butyl]aminoJcarbonyl]-4-oxo-2-azetidin-
ylloxy]-benzoate
'Analysisf C34H49N305+1H20
Calc: C, 68.31; H, 8.60; N, 7.03.
Found: C, 68.34; H, 8.29; N, 6.86.
25 N
Compound 26  2-(4-methyl-l-piperazinyl)ethyl(S-
(R*,S*)]-4-[[3,3~-diethyl-1-[[[1-(4-
methyl-phenyl)butyl]amino]carbonyl]-4-
oxo-2-azetidinylJoxy]benzoate,
30

Analysis: Cq3H46N405+0.8H0
Calc: C, 66.82; H, 8.09; N, 9.44.
Found: C, 67.28; H, 8.10; N, 8.96.

This Sheet Has Been Rerlaced




10 109 [err](1,I-dioxo-4-thianorpholinyl) 1,275,000. 110

5, 598, 000 111

1§3§ get hyl am nobenzyl am no
|nethylan1noanlllno 2,286, 000 112

[err] (1, 1-di oxo-4-thia- mor phol i nyl)

1,596,000 15 113 4-dinethyl am noanilino 2,591, 000 114
[err] (1-benzyl-1H i m dazol -2-yl) 3, 853, 000 115 [J[err](2-pyridyl)
2,272,000 116 [err](1-azabicyclo[2.2.2]oct-3-yl 3, 480, 000

117 [err](4-benzyl oxycarbonyl-I- 20 pi perazinyl)

6, 231, 000 118 1, 2-di et hyl pyrazol+ d#&-4-yl am no 1, 001, 000

119 2-(I-S—pyrro|idiny|nethyl) 1-pyrrolidinyl 2,692,000 120

[err] (4-hydr

[err] (1-hono

[err] (1-honopi peridinyl)

[err] (3-hydroxy-I-piperidi

-1 - pi peridinyl) 1,963, 0
2,054, 000
[err] 3 Analysis:
1, 454, 000
: Calc: C,
Found: C,
Compound 29
10
Analysis:
Calec: C,
15 Found: C,
Compoun 0
20
Analysis:
Cale. C,
Found: C,
25 Compound 31
30

oxy -1-pipe |d|n 3 1,728, 000 121
dﬁ%%&?%éaﬁlé 2-(diphenylamigso) a3y 115 - (R, S% ) J-4—

(03 3-diethy L BT (0% e-methdonenytye o oy

Eﬁ%g 1] %qgé%onyl] 4-oxo-2-azetidin-
126 [err](4yﬂe}1mtyomedzqmmrldlnyl)

C40H45N305 +l.4%%&7000 128 [err]

71.40; B, 7.16; N, 6.25.
71.62; H, 6.99; N, 5.99.

' 2-(di-2-propenylamino)ethyl [S-(Rx,S%)]-

4-[[3,3-diethyl-1-[[[1- —-(4-methylphenyl)-
butyl]amino]carbonyl]-4-oxo-~ 2-azet1d1n—
yl]oxylbenzoate,

C34H45N305 . .

70.93; H, 7.88; N, 7.30.

71.18; H, 8.06; N, 7.34.

2—(dimethylamino)-2—pheny1ethy1'[S—(R*l-
§%)1-4-([3,3-diethyl-1-[[[1~ (4-methyl-
phenyl)butyl]amino]carbonyl]-4-oxo—2—
azetidinyl] oxy]benzoate,

C36H45N305

72.09; H, 7.56; N, 7. 00

71.75; B, 7.67; N, 6.70.

2—[methy1(phenylmethyl)amino]ethyl [s-
(R¥*,S%)]-4~[[3,3-diethyl-1-[[[1-(4-
methyl-phenyl)butyl]amino]carbonyl]-4-
qxo—z-azetidinyl]oxy]benzoate,

When [S-(R¥*,S$%)]- 4-[[3 3~diethyl-1- [[[1-
(4—methy1pheny1) butyl]am1no]carbony1] 4—ox0-2-azeti-
dinyl]oxy]-2, 6~ -dimethyl benzoic acid is used in place

3,476,000 30 127
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41 - No. A ~Kobs/ [ 1] 129

err] (4-hydroxy-1-pi peridinyl) 1, 994, 000 130

183%é ¥r] (4= oxo- 1- pi peri di nyl) 2,297, 000 131
[err] (3-hydroxy-1-pyrrolidinyl) 1,111, 000 5 132
[err] (1-piperidinyl) 1, 244, 000 133
[err] (1-piperidinyl) 1,521, 000 134 4-fluoroanilino-
724, 000 135 3-chl oroanilino- 201, 000 136
3-nmet hoxyanilino 10 137 [err] 1, 380, 000 138
[ rr](3-hydroxy-1-pyrrolidinyl) - 79960, 000

of [S(R%,S*)]-4-[[3,3-diethyl-1-[[[1-(4-methylphenyl)-
butyllaminoJcarbonyl]- 4-oxo-2-azetidinyl]oxyJ]benzoic
acid in the procedure of Example 3A and allowed to
react with the appropriate amino alcohols the

5  following esters are obtained.

Compound 304 2-(dimethylamino)ethyl [S,(R¥%,S%)]-4-
[(3,3-diethyl-1-[[[1-(4-methylphenyl)-
_ butyl]amino]carbonyl]-4-oxo-2-azetidin-
10 yl]oxy]-2,6~dimethyl-benzoate,

Compound 305 2-(diethylamino)ethyl [S-(R¥,S%)]-4~
[[3,3—diethy1—1—[[[1—(4—methy1pheny1)—
butyl]amino]Jcarbonyl]-4-oxo-2-azetidin-

15 ylloxy)-2,6-dimethyl-benzoate,

Compound 306 2-[bis(l-methylethyl)amino]-ethyl [S-
(R¥*,S%)]-4-[[3,3-diethyl-1-[[[1-(4~
methylphenyl)butyl]aminojcarbonyl]—-4-

_20 oxo-2-azetidinyl]oxy]-2,6-dimethyl-

. benzoate.

Treatment of the acid [S-(R¥,S*)]}-4-[[3,3-

diethyl-1-[[[1-(4-methylphenyl)butylJjamino]carbonyl]-

25  4-oxo0-2-azetidinyl]oxy]benzeneacetic acid with oxalyl
chloride according to the procedure of Example 3A
affords the corresponding acid chloride which when
allowed to react with the appropriate amino alcohol
according to the procedure of Example 8 gives the

30

following amino esters:

. This Sheet Has Been Replaced




139 [J[err](1-piperidinyl) 1, 189, 000 140 Jerr]

lésgg%%ooob 141 [err] (2-S hydroxynethyl-1- 15 pyrrolidinyl

) , 000 142 J[err](4-t-butoxycarbonyl-I- pi per azi nyl)
3,471,000 143 Jerr] 1, 878, 000 144
[err] 1,508,000 20 145 [err](3-picolyl)
2,877,000 - 146 3, 5-di net hyl - 1- pi per azi nyl 1, 518, 000
147 J[err] ' 2,493,000 - 148 J[err](4-picolyl) :

2, 389, 000 149 2-S-(N-benzyl - N-net hyl am nonet hyl )-1- 25 :
pyrrolidinyl - 89 268, 000 150 [err](2-picolyl)
2,165, 000 151 [err](1-piperazinyl) : 1,191, 000 152
| - honopi per azi nyl : 1,951,000 . 153 [err].

2,797,000 30 154&ompaqunde32rrolidinyl methyl)-1-pyrrolidinyl 1,666,000

155 4-benzyl -1 - mmg,igq@r;azjﬁg43n3os _ 1, 979, 000
Calc: C, 69.25; H, 8.06; N, 7.82.
Found: C, 69.02; H, 7.86; N, 7.74.

~

5
Compound 33 '
Analysis: C32H45N305
Calc: C, 69.66; H, 8.22; N, 7.62.
_ Found: C, 69.10; H, 8.17; N, 7.50.
10
Compound 34
Analysis: C33H47N305
Calc: C, 70.06; H, 8.38; N, 7.43.
s Found: C, 69.70; H, 8.41; N, 7.05.
Compound 35
Analysis:_ C33H45‘N306_ .
Calc: C, 68.37; H, 7.82; N, 7.25.
o Found: C, 68.55; H, 8.19; N, 7.08.
Compound 36
Analysis: C32H45N305 :
Calc: C, 69.66; H, 8.22; N, 7.62.
,s Found: C, 69.60; H, 8.49; N, 7.55.
Example 9
To a solution of 0.247 g of Compound 1 in 2 -
2 ml of ethyl acetate is added 0.125 gm of

m~chloroperoxy benzoic acid. After 30 minutes at
room temperature the reaction mixture is concentrated
in z;ggg. Chromatography of the residue on silica

_This Sheet Has Been
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- 42 -
1, 193, 000

No. A Kobs/[ 1] 156 [err]

157 [err] 1,171, 000 158 [err]

835§$@phthalenylnethyl) 1,075,000 5 159 [err] (2-Naphthal enyl nethyl)

1, 337, 000
1,021,000

1, 064, 000
1, 359, 000

10

15

20

25

30

160 [err] 1,569,000 - 161 [err]

162 1-ethy|-3-piperidinylanino 949, 000
163 [err](2-furfuryl) 1,818,000 10 164 [err]

165 [err] 1, 550, 000 166 [err]

- 81 -

gel using methylene chloride/methanol/water 85/15/1.5
gives the desired N-oxide Compound 15.

Analysis: C3qH,1N30g+1.4H,0

Calc: 63.79; H, 7.82; N, 7.44

Found: 63.89; H, 7.85; N, 7.27

Example 10

[S—-(R*,5%)] 2-[4~[[[2-(dimethylamino)-ethyl]amino]-
carbonyl]phenoxy]-3,3-diethyl-N-[1~(4-methylphenyl)-
butyl]-4-oxo-l-azetidinecarboxamide.

To a solution of 0.104 g carbonyldiimidazole
in 2 ml methylene chloride is added a solution of
0.227 g of [S-(R%,S%)]-4-((3,3-diethyl-1-((-1-(4-
methylphenyl)butylamino)carbonyl)-4—-oxo-2-azetidinyl)-
oxy)benzoic acid in 3 ml methylene chloride. The
mixture is stirred at ambient temperature for 30
minutes at which time 0.100 g of N,N-dimethyl-
ethylenediamine is added. After stirring overnight
at room temperature the reaction mixture is poured
into benzene (50 ml) and washed with water. The
organic layer is separated, dried through sodium
sulfate and concentrated in vacuo. Silica gel
chromatography using 5% methanol in methylene

- chloride yields 0.160 g of 2-[4-[[[2-(dimethylamino)-

ethyl]amino]carbonyl]phenoxy]—S,3—diethy1-N—[1—(4—
methylphenyl)butyl]-4-oxo-l-azetidinecarboxamide.
(Compound 73).
~ Analysis: C3 0H42N404+0. 4Ho0
Calc: C, 68.00; H, 8.14; N, 10.57.
Found: C, 68.01; H, 8.18; N, 10.62.
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167 [err] 1, 293, 000 168 [err] 2,157, 000

15 169 [err] 1, 457, 000 170 [err]

8356%18, 000 171 [err] 1, 831, 000 172 [err]
(1- et hyl - 3- pi peridinyl) 1, 545, 000 173 [err](tetrahydro-2H
20 pyran- 2-yl - net hyl ) 2,943, 000 174
2,2,6,6-tetranet hyl pi peridin-4-ylam no 869, 000 175
[err] (4-carboxyphenyl) 1, 055, 000 176
- N(CH3) (4- benzenesul f onyl am nocar bonyl 3,231, 000 phenyl 25 177
[err] (4-cyanobenzyl) 2,201, g90_ 178 [err] (4-nethyl benzyl)
1,870, 000 179 [err](3-cyanobenzyl) 2,448, 000 180
[err](4-trifluoro- met hyl benzyl 905, 000 30 181
[err] (3-trifluoronethyl- Bepsypie 11 564, 000

i

A. (S-(R%,S%))-4-((3,3-diethyl-1-((1l-(4-methyl-
phenyl)butylamino)carbonyl)-4-oxo-2-azetidinyl)-
> oxy)-benzoyl chloride.

To a solution of 0.150 g of [S—(R¥,S%)]
4-((3,3-diethyl-1-(((l-(4-methylphenyl)butyl)amino)-
carbonyl)-4-o0x0-2-azetidinyl)oxy)benzoic acid in 5 ml
methylene chloride containing a catalytic amount of
dimethylformamide is added 0.5 ml of oxalyl chloride.
The mixture is stirred at room temperature for 30
minutes and then concentrated in vacuo to yield
(S—(R*,S*))—4—((3,3-diethy1—1—((1—(4—héthy1—pheny1)—
butylamino)carbonyl)-4-oxo0-2-azetidinyl)oxy)-benzoyl
chloride.

10

15

B. [S—(R*,S%)1-2-[4-[[[2-(dimethylamino)ethyl]methyl-
amino]carbonyl]-phenoxy]-3,3-diethyl-N-[1-(4-
methylphenyl]butyl]-4-oxo-l-azetidinecarboxamide.

) The above acid chloride is dissolved in 3 ml
methylene chloride and a solution of .0.20 gm of

N,N,N'-trimethylethylenediamine in 2 ml methylene

chloride is added. The mixture is stirred overnight

and then concentrated in vacuo. The residue is
extracted between ethyl acetate and saturated sodium
bicarbonate solution. The organic layer is dried
through sodium sulfate and concentrated in vacuo.

Silica gel chromatography of the residue (5% methanol

in methylene chloride) affords 0.117 g of [S-(R*,S*)]-

2-[4-[[[2-(dimethylamino)ethyl]methylaminoJcarbonyl]-

phenoxy]-3,3-diethyl-N-[1-(4-methylphenyl]butyl]-4-

oxo-l-azetidinecarboxamide. (Compound 75).

20

25

30
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A Kobs/[ 1] 182 .

[g?r](4 flhgrobenzyl) 2,137,000 183 [err]
(89%6¥000™* 184 L-lysine ([err]-N) 755, 000

185 [err](cyclopropyl nethyl) 1, 787, 000 186 [err]
1, 053, 000 187 J[err] _ 1, 749, 000 188
[err] ' 1, 837, 000 189
[err] (1-benzyl - 3-pi peridinyl) 1,879,000 10 190 [err]
1, 797, 000 191 -N(3-picolyl)[err] 2,538, 000 192 ferr]
(4- met hoxybenzyl) 1,785,000 _ 83 —

Analysis: Cg31Hg4Nz04+0.5H,0

Calc: C, 68.23; H, 8.31; N, 10.27.

Found: C, 68.20; H, 8.41; N, 10.10.

5 When N,N,N'-trimethylethylenediamine of
Example 11b is replaced by the appropriate amines,
there is obtained the corresponding amides.

1) Compound 76
10 Analysis: CgoHzegN40,
Calc: C, 69.79; H, 8.42; N, 10.17.
Found: C, 69.02; H, 8.60; N, 9.54.
2) Compound 77
15 Analysis: C3oHgeN,0, +0.75'H20
Calc: C, 68.12; H, 8.49; N, 9.93.
Found: C, 68.22; H, 8.48; N, 10.17.
3) Compound 78
20 Analysis: C32H44N,05
Calc. C, 68.06; H, 7.85; N, 9.92.
Found: C, 67.84; H, 8,07; N, 9.62.
4) Compound 79
25 Analysis : C33H46N405 +H20
Calc: C, 66.42; H, 8.11; N, 9.39.
Found: C, 66.73; H, 8.19; N, 9.23.
5) Compound 80
30 Analysis: C35H5 9N, 0¢

Calc: C, 67.28; H, 8.39; N, 8.97. lwa}hsgamkjimmd-

N o ST085 K, 0,773, 0.4, \\II\l\\\l“\\\\\I\I\ |



193 -N(4-picolyl) [err] 2,243, 000 194 -N(2-picolyl)[err]
2,473,000 15 195 [err](2,4-dinethyl benzyl) 1,119, 000 196

i83%€Yr] (2 6-di nmet hyl - 4- nor phol i nyl) 1,530, 000 197 J[err]
1, 638, 000 198 [err] 1, 825, 000 199
4- mor phol i nyl 2,376,000 20 200
ci s- 2, 6-di net hyl - 4- nor phol i nyl 1,837,000 201 Jerr]
2, 460, 000 202 [err] . -1, 763, 000 203 [err]
(3-fl uorobenzyl) 1, 262, 000 204 [err] (2-chlorobenzyl)
1,591,000 25 205 [err] (3-methoxylgnzyl) 1,911, 000 206
[err] (3, 5-di net hoxybenzyl) 1,735,000 207
3, 4-di hydr o-6, 7- dlnethoxy 2- (I H)iso- qgui nol i nyl
2,698,000 ¢) waid [g11- benzyl - 4- pi peri di nyl) 1,948, 000 30
209 L-1ysine (Jerr]-N). - 929, 000 210
[err] (2-adamant fys;g' C33H48l Ly +3a?

10

15

20

25

30

7)

8)

Calc: C, 68.01; H, 8.65; N, 9.61.
Found: C, 68.42; H, 8.59; N, 9.17.

mpound 82
Analysis: C36H46N004 +0.5H0
Calc: C, 71.14; H, 7.79; N, 9.21.
Found: C, 71.41; H, 7.68; N, 9.10.

Compound 83
Analysis: Cg3oHg4eN,04 +1.2H0

- Calc: C, 67.15; H, 8.52; N, 9.79.

9

10)

Found: C, 67.21; H, 8.26; N, 9.47.
Compound 84
m nd 86

Analysis: C3g5HpoN,04
Calc: C, 70.91; H, 8.84; N, 9.45,

~ Found: C, 70.37; H, 8.84; N, 8.77.

11)

12)

Compound 89

Analysis: C31H39N50,4 +0.7H90

Calc: C, 66.71; H, 7.29; N, 12.54.
Found: C, 66.91; H, 7.40; N, 12.14.

Compound 90

. Analysis: C33H4eN404 +0.8H90

Calc: C, 68.67; H, 8.31; N, 9.70.

Found: C, 68.82; H, 8.11; N, 9.70. —,,//’/,,,/-””’/ﬁ
mmﬂ



_ 44 - No. A | Kobs/[1] 211

err].(4-pi peridinyl) 85, 000 212
L%sb@%ﬁylprS dlazéblcyclo[Z.Z.1]hept-2-y| 860, 000 213 [err]
984,000 5 214 [err] 1, 099, 000 215
[err] (1-met hyl - 4-pi peridinyl) 1, 283, 000 216 [err]
(1- propyl -4-pi peridinyl) 1, 312, 000 217
-N(CH3) (1- et hyl - 4- pi peri di nyl) 1,422,000 218 [err]
2,123,000 10 219 [err] 1, 588, 000 220
[err] (bicyclo[2.2.1]- ' hept - 2- ysg 1, 874, 000
221 “[err] ((2-adamantyl) D10, 000

13) Compound 91
Analysis: Cq.H.eN,0,4 + 0.3H20
Calc: C, 70.11; H, 8.41; N, 9.61.
Found: C, 70.17; H, 8.64; N, 9.33.

S
14) Compound 92
Analysis: C30H42N404 + 1.2H20
Calc: C, 66.14; H, 8.22; N, 10.29.
Found: C, 66.18; H, 8.12; N, 10.31.
10
15) Compound 93
Analysis: C3pH;4N,0¢ + 0.3H,0
Calc: C, 65.57; H, 7.67; N, 9.56.
_ Found: C, 65.72; H, 7.50; N, 9.34.
15 - :
16) Compound 94
Analysis: C32H44N404 + 0.3H20
Calc: C, 70.04; H, 8.08; N, 10.21.
Found: C, 70.34; H, 8.90; N, 8.93.
20
17) Compound 95
Analysis: C33H4¢N;0, + .5H,0
Calc: C, 69.32; H, 8.28; N, 9.80.
Found: C, 69.41; H, 8.25; N, 9.58.
25
18) Compound 99
Analysis: C3gH54N,0, + 1.5H,0
Calc: C, 69.37; H, 8.72; N, 8.51
Found: C, 69.48; H, 8.44; N, 8.36

30
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222 [err] (6, 6-di nethyl bicyclo- 15 | [3.1.1] hept-2-yl

2,288, 000 223 [err] (bicyclo[3.2.1]- oct-2-yl)

8356184, 000 224 - NH(t-Bu) 225 [err] (1-cycl ohexen-1-yl)
1,839,000 20 226 [err] 1, 309, 000 227 2-S
- car boxam do- 1- pyrroli di nyl 931, 000 228
2- hydr oxynet hyl - 1- pi peri di nyl ' 50, 000 229
3-di met hyl am no- 1- pyrrolidinyl : 1, 336, 000 230 [err]
(cycl ohexyl methyl) 25 231 [J[err] 925, 000 232 '
[err] (4-ethyl cycl ohexyl) 2,476, 00 233 [err] (2-ethylcycl ohexyl)
2,030, 000 234 Jerr](4- nethylcyclé%exyl) 2,166, 000 235
[err](cyclohexyl) : 1,952,000 30 236 .[err] TFA

31, 000 23 cdiffding 102 2. 679, 000
Analysis: C40H49N506 + 1.0 Hy0
Calc: C, 67.30; H, 7.20; N, 9.81
Found: C, 67.50; H, 7.24; N, 9.53

20) Compound 104
Analysis: C39H41N504 +0.75H,0
Calc: C, 67.04; H, 7.47; N, 12.21.
Found: C, 67.16; H, 7.56; N, 11.95.
10
21) Com nd 10
Analysis: C32H44N405 +0.5H20
Calc: C, 66.99; H, 7.91; N, 9.77.
Found: C, 67,00; H, 8.25; N, 9.50.
15

22) Compound 106
Analysis: C32H45N505 +0. 8H20 _ _
Calc: C, 64.69; H, 7.90; N, 11.78.
Found: C, 64.93; H, 8.25; N, 11.12.
20
23) Compound 107
Apalysis: C31Hg4N306S +0.3H0
Calc: C, 61.42; H, 7.41; N, 9.24.
Found: C, 61.43; H, 7.54; N, 9.05.
25
24) Compound 110
Analysis: Cqag5HgsNg04
Calc: C, 71.89; H, 7.58; N, 9.58.

Found: C, 71.65; H, 7.55; N, 9.34.
30
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- 45 - No. A 238 3-di net hyl am no- 1-azetidinyl °~ 239

1- dlphenylnethyl 3-azeti di nyl 240 Jerr] (cycl ohexyl nethyl)
18386803, 060 5 241 [err] 1, 090, 000
TABLE 5 10 Et [err]
- 87 -

25) Compound 111
Analysis: Cg4H4oN40,4 +0.5H,0
Calc: C, 70.44; H, 7.47, N, 9.66.
Found: C, 70.82, H, 7.46; N, 9.20.

S
26) Compound 113
Analysis: Cg,4H4oN,04 +0.3H70
Calc: C, 70.88; H, 7.45; N, 9.72.
Found: C, 71.12; H, 7.44; N, 9.32.
10
27) Compound 115
' Analysis: Cg4H4oN404 +0.7H90
Calc: C, 69.99; H, 7.50; N, 9.60.
Found: C, 70.14, H, 7.63; N, 9.25.
15
28) Compound 116
Analysis: C34HgeN40, +1.4H 0
Calc: C, 68.06; H, 8.19; N, 9.33.
Found: C, 68.40; H, 8.14; N, 8.87.
20
29) Compound 117
Analysis: C40H51N50g +0.6H)0 .
Calc: C, 67.79; H, 7.42; N, 9.88.
Found: C, 67.81; H, 7.58; N, 9.76.
25
30) Compound 118
Analysig: Cq3H47N50, +0.7Hp0
Calc: C, 67.14; H, 8.26; N, 11.86
Found: C, 67.54; H, 8.51; N, 11.28.
30
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15
Kobs/ [ 1] 242 Jerr]
18356fW uor Gphenyl 7,486, 000
2,453, 000 245 phenyl
benzyl 5,171, 000
1, 100, 000 248 i -Pr
i - Bu 2,476, 000
1,571,000 30 251 [err]
Et _ g 324,000
1, 768, 000
31) Compound 119
Analysis: C35H,ugN,04 +1.25H,0
Calc: C, 68.76; H, 8.32; N, 9.16.
Found: C, 69.07; H, 8.19; N, 8.75.
S
32) Compound 121
Analysis: C34H48N4_04 +1H20
Calc: C, 68.66; H, 8.47; N, 9.42.
Found: C, 69.02; H, 8.32; N, 9.06.
10 .
33) Compound 12
‘Analysis: C37H,48N404 +0.5H50
Calc: C, 71.47; H, 7.94; N, 9.01
: Found: C, 71.65; H, 7.91; N, 8.73.
15
34) Compound 126
Analysis: C41HggN,05 +2H50 :
Calc: C, 68.83; H, 8.25; N, 7.64. .
Found: C, 69.03; H, 7.79; N, 7.50.
20 .
35) Com 2
Analysis: C35HgoN,O4
Calc: C, 71.15; H, 8.53; N, 9.48.
Found: C, 70.90; H, 8.74; N, 9.12.
25
36) Compound 133
Analysis: Cg4oHg5oN;04 +0.9H70
Calc: C, 71.80; H, 8.10; N, 8.37.
Found: C, 71.86; H, 8.17; N, 8.18.
30

Pr 20 No.

R

j
244
247
250
253

1, 700, 000 243
3- chl or ophenyl
5,276,000 25 246

H
2,392,000 249
[err]
1, 947, 000 252
Pr
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- 46 - No. R - Kobs/ [ 1] 254-

2-pyrimdinyl 2,142,000 255 Jerr]
18326%48, 000 256 cycl opropyl 3,587,000 5
256a [err] 2, 000, 000 '
TABLE 6 Et
- 89 -

37) Compound 137
Analysis: C37H,gN;0,4 +0.8H,0
Calc. C, 70.85; H, 7.97; H, 8.93.
Found: C, 71.01; H, 7.97; N, 8.54,

5
38) Compound 139
Analysis: C39H51N504 +0.8H,0
Calc: C, 70.09; H, 7.93; N, 10.48.
Found: C, 70.18; H, 7.79; N, 10.42.
10 .
39) Compound 142
Analysis: C3gHgsN50¢
Calc: C, 67.33; H, 8.18; N, 10.33.
Found: C, 67.02; H, 8.31; N, 9.89.
15
40) Compound 143
Analysis: C3,H51N50,4
Calc: C, 68.77; H, 8.66; N, 11.80.
Found: C, 68.57; H, 8.50; N, 11.53
20
41) Compound 144
Analysis: C38ﬁ59N504 +0.4H20
Calc: C, 69.45; H, 9.17; N, 10.65.
Found: C, 69.69; H, 9.02; N, 10 35.
25
42) Compound 145
Analysis: C36H47N50,4 +Ho0
Calc: C, 68.44; H, 7.82; N, 11.08
Found: C, 68.69; H, 7.74; N, 10.76.
30 . ;
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[err] 20 No. n A ' Kobs/ [ 1]

257 .1 err] 2, 342, 000 258 1
16359yphoI|Lyl 1, 785,-000 259 1 [err] 2,522,000
260 O [err] : . 3,317,000 25 261 O [err]
3,207, 000 262 0 [err] 3, 125, 000
263 0 4- met hyl - 1- pi perazi nyl 3, 805, 000 264 0 [err]
3,427,000 265 0 4-cycl opropyl - 1- pi per azi nyl 4,500, 000
30 265a 0 1- pi per azi nyl 3, 250, 000

- 90 -

43) Compound 148
An31YSiS: C36Hy7N504 +0.4H50
Calc: C, 69.62; H, 7.56; N, 11.27.
Found: C, 69.79; H, 7.70; N, 11.12.

5
44) Compound 149
Analysis: C39H5lN, 04 +0.4H70
Calc: C, 72.50; H, 7.93; N, 8.67
Found: C, 72.44; H, 7.99; N, 8.87.
10 '
45) Compound 150
Analysis: Cg¢H,7N50, +0.3H70
Calc. C, 69.83; H, 7.74; N, -11.31.
Found: C, 69.93; H, 7.65, N, 11.10.
15
46) Compound 151
Analysis: C43H,7Ns50,
Calc: C, 68.60; H, 8.20; N, 12.12.
Found: C, 68.40; H, 8.16; N, 11.90.
20
47) Compound 245
Analysis: C36H441040,4
Calc: C, 72.46; H, 7.43; N, 9.39
. Found: C, 72.49; H, 7.49; N, 9.25
25
48) Compound 246
Analysis: C37H46N404 +0.25H,0
Calc: C, 72.26; H, 7.61; N, 9.10.
20 Found: C, 72.35; H, 7.83; N, 8.73.

-
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265c O 4- (2- hydr oxyet hyl ) -1 - pi per azi nyl 4,800, 000 : 265d O

4- nor.phol j nyl 3, 700, 000
856y ‘ TABLE 7 : [err]
- 91 -

49) Compound 154
Analysis: C35H48N¢04 +0.8H,0
Calc: C, 69.70; H, 8.29; N, 9.29
Found: C, 69.65; H, 8.27; N, 9.35.

S
50) Compound 158
Analysis: C35HygN404 +0.5H,0
Calc: C, 73.29; H. 7.65; N, 8.33.
Found: C, 73.71, H, 7.75, N, 7.75.
10
51) Compound 159
Analysis: Ca5H,gNL04
Calc: C, 73.09; H, 7.66; N, 8.31.
Found: C, 73.40; H, 7.75; N, 7.80.
15 :
52) Compound 160
An31YSi81 C38H48N404 +1.0H50
Calc: C, 70.78; H, 8.12; N, 8.68.
Found: C, 71.00; H, 8.05; N, 8.59.
20
53) Compound 161
Analysis: C43H5oN,04 +1H,0
Calc: C, 73.05; H, 7.70; N, 7.92.
Found: C, 73.29; H, 7.95; N, 7.37.
25
54) Compoun
Analysis: C33H46Nh04 +1.5H20
Calc. C, 67.20; H, 8.37: N, 9.50
Found: C, 67.38; H, 7.98; N, 9.41.
30
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CON O
266 . 1
83pe¥r] -

142, 000

1 [err]

[err]

2,423, 000
5
10
15
20
25
30

15 No. n [err] A : " Kobs/ [ 1]
H 4- nor phol i nyl 169, 000 267 1
334, 000 268 1 H [err]
269 1 [err] [err] 637, 000 20
[err] 740, 000 271 1 [err]
826, 000 272 0 Et [err]
273 0 Et - N( CH3) ('n- Bu) 3, 258, 000
- 92 -
55) Compound 171

56)

57)

58)

59)

60)

Analysis: C3gHgoN,0g +1.6H0
Calc: C, 64.95; H, 8.36; N, 8.41.
Found: C, 65.26; H, 8.15; N, 8.07.

Compound 177

Analysis: C3gH;7N504

Calc: C, 71.56; H, 7.43; N, 10,98.
Found: C, 71.64; H, 7.62; N, 10.93.

Compound 178

Analysis: CqgHgoN404

Calc: C, 72.81; H, 8.04; N, 8.94.
Found: C, 72.96; H, 8.17; N, 8.83.

Compound 179

Analysis: C3gH,7N50, B

Calc: C, 71.56; H, 7.43; N, 10. 98
Found: C, 72.00; H, 7.55; N, 10.87.

Compound 180

Analysis: C3gH,7F3N404

Calc: C, 67.04; H, 6.96; N, 8.23.
Found: C, 67.02; H, 7.25;_ N, 8.23.

Compound 181

Analysis: C3gH47E3N40,4

Calc: C, 67.04; H, 6.96; N, 8.23
Found: C, 66.63; H, 6.98; N, 7.94.

_—
This Sheet Has B

T

H

270



- 48- TABLE 8 [err]

83567
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- 61) Compound 182
Analysis: C37HyyF N,04
Calc: C, 70.45; H, 7.51; N, 8.88
Found: C, 70.28; H, 7.74; N, 8.82.

62) Compound 185
Analysis: C34H48N404
Calc: C, 70.80; H, 8.39; N, 9.71
Found: C, 70.44; H, 8.45; N, 9.51.
10

63) Compound 186
Analysis: C37H,gN,04 +0.8H0
Calc: C, 70.85; H, 7.97; N, 8.93
Found: C, 71.12; H, 8.25; N, 8.45.
15

64) Compound 191
Analysis: C4Hg51Ng04 +.5CH7Cly
Calc: C, 69.78; H, 7.16; N, 9.58
Found: C, 69.75; H, 7.31; N, 9.68.
20

65) Compound 203
Analysis: C37H47N,04 +1.1H50
Calc: C, 68.31; H, 7.62; N, 8.61
Found: ¢C, 68.32; H, 7.57; N, 8.53.
25
66) Compound 204
Analysig: Cq7H47C1N,O,4
Calc: C, 68.66; H, 7.32; N, 8.66.

Found: C, 68.32, H, 7.48; N, 8.42.
30
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No.

[err]

n

L&IBHY00

0

H

135, 000

0

H

10

15

20

25

30

430, 000 275 1 H [err] 20

276 1 H  [err] 440,000
[err] 548, 000 278 0 H [err]
4- nor phol i nyl 577, 000

- 94 -

67) Compound 205
Analysis: C38H50N405 +0.7H,0
Calc: C, 69.63; H, 7.90; N, 8.54.
Found: C, 69.72; N, 7.91; N, 8.54.

68) Compound 206
Analysis: C39H5oN,0¢ +0.8H,0
Calc: C, 68.15; H, 7.86; N, 8.15
Found: C, 68.01; H, 8.02; N, 8.15.

Example 12

&) [S-(R%,5%)]3,3-Diethyl-2—[4-[[[2-(4-hydroxy—1-
piperidinyl)ethyl]amino]carbonyl]phenoxy]—N—[l-(a-
methylphenyl)butyl]-4-oxo-l-azetidinecarboxamide

- When 1- (2—aminoethyl) —-4-benzyloxypiperidine
is used in place of N, N,N' —-trimethylethylene d1am1ne
in the procedure of Example 1lb there is obtained

[5-(R*,S*)] 3,3-diethyl- ~2-[4-[[[2-(4-benzyloxy-1-

piperidinyl]ethyl]amino]carbonyl]phenoxy]—N—[l—(4—

methylphenyl)butyl]-4-oxo-l-azetidinecarboxamide.

B) [S-(R+,5%)]-3,3-diethyl-2-[4-[[[2-(4~hydroxy—1-
piperidinyl)ethyl]amino]carbonyl]phenoxy]-N—[l—(4—
methyl-phenyl)butyl]-4-oxo-1-azetidine—carboxamide

A solution of the amide from step A above
in 10 ml of glacial acetic acid containing 22 mg of
10% Pd/C is hydrogenated under 42 1b hydrogen
pressure. When TLC indicate completion of the .
reaction, the mixture is filtered and concentrated in
vacuo after the addition of 50 ml toluene. The

I —
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.8356Y

10

15

20

25

30

TABLE 9

- 95 —~

residue is dissolved in ethyl acetate, washed with
saturated sodium bicarbonate solution. The organic
layer is dried with sodium sulfate and concentrated
in vacuo. The residue is chromatographed on 15 g
silica gel using 5% methanol in methylene chloride
and yields 96 mg of
[S-(R+,5%)]-3,3~diethyl-2-[4-[[[2-(4-hydroxy-1-

piperidinyl)ethyl]amino]carbonyl]phenoxy]-N-[1-(4-
methyl-phenyl)butyl]-4-oxo-l-azetidine-carboxamide

Analysis: C33Hg4eN405 +1.3H0
Calc: C, 65.83; H, 8.13; N, 9.30
Found: C, 66.10; H, 8.06; N, 8.91

When 1-(2-aminoethyl)-4-benzyloxypiperidine
is replaced in the procedure of Example 12 by the
appropriate amines, the following compounds'123;.124,
129, 131 and 138 are obtained, for example:

1D Compound 129

Analysis: C3,4H4gN;0g
Calc: C, 68.89; H, 8.16; N, 9.45
Found: C, 68.68; H, 8.18; N, 8.65

2) Compound 131

Analysis: C32H44N405 +1H70
Calc: C, 65.92; H, 7.96; N, 9.61
Found: C, 66.07; H, 7.86; N, 9.45

This Sheet Has Been Replaced

-
(AN



P3 ' Prt 15 ; No. ''n [err]

[err]- i A . ol vl Kobs/ [ 1]

1 H err - nmor phol i ny
1%%%836 ' 282 1 H[ ! i [err] 4- mor phol i nyl
421, 000 283 1 H [err] 4- nor phol i nyl
393, 000 284 1 H - OH [err]
309, 000 20 285 1 H [err] [err]
566, 000 286 O H [err] [err]
551, 000 287 O H leéé]“ [err]
113, 000 288 0 H [efT] : [err]
854, 000 289 1 H [[er{] [F;:l]
754,000 25 90 err
1, 010, 000 3% Coﬂpouﬁh[%??] H [err]
1, 754, 000 292 1 [err] [err] 4- Fnrp?ollnyl
807, 000 293Andlysier r¢y3H, 040 +0.5H,0 err _
457, 000 294catc - éeré} 43; fﬂ r .06; N, 9.53 4- mor phol i nyl
255,000 ¢ _

Found: C, 67.61; H, 8.06; N, 9.37

Diamine Intermedi

The diamines used to prepare the amino amides
described herein were commercially available or
prepared according to the following routes’

10

R L Rq
15 . 1.) CI-CH,CN  '~_
' ) NH : N—CHZ CHZ—NHz
'r  2.) LaH | |

20 EXAMPLE

A N-cyanomethylhomopiperazine.

To a solution of 1.98 g homopiperazine in 50
ml acetone is added 4.25 g of powdered anhydrous
sodium carbonate and 1.3 ml of chloroacetonitrite.
After 24 hrs the reaction mixture is filtered and the
filter cake washed with 100 ml acetone. The combined
filtrates are concentrated in vacuo and the residue
chromatographed on silica gel using methylene

chloride as the eluent. The yield of N-cyanomethyl
homopiperazine is 2.69 g.

25

30

—_—
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30 205 0 H CN [err] 846, 000

296. 0O H [err] [err] 776, 000
83%y O ' H 2- (4- nor phol i nocar bonyl phenyl) [err] 1,077,000

- 50 - ' No. n [Jerr] [err]. A

Kobs/[ 1] 298 O H [err]

4- met hyl - 1- pi perazi nyl 1, 845, 000 . 299 0 H

[err] [err] 1,475,000 300 0 H

[err] [err] 1, 282, 000 5 301 0 H

[err] [err] 1,497,0_(_)097 _

B. N-(2-aminoethyl)homopiperazine.
' To a suspension of 1.02 g lithium aluminum
hydride in 50 ml of ether is slowly added a solution
of 2.65 gm N-cyanomethyl homopiperazine in 25 ml
5 ether. After the addition in complete the mixture is ’
heated at reflux for 1 hour, then cooled to room
temperature and quenched carefully with 1 ml water, 1
ml of 15% sodium hydroxide solution and 3 ml water.
The mixture is filtered through sodium sulfate, the
10  fjijlter cake washed well with ether and the combined
filtrates concentrated in vacuo to yield 2.60 g.
N—(Z—aminoethyl)homopiperazine{

R - |
15 AN 1.) HCO,Et, NaOEt,
| N- CH,CH,- NH, -
/ 2.) BHy THF

Ry R1\\\
N-CH,CH, - NH-CHj
20

Ry
EXAMPLE 14
25 N-(2-methylaminoethyl)homopiperazine.

A). N-(2-formamidoethyl)homopiperazine.
" To a carefully prepared solution of 0.718 g
of 60% sodium hydride dispension in 75 ml of absolute
30 ethanol which has been cooled to 0°C is added 7.3 ml
of ethyl formate. After 5 minutes there is added a
solution of 2.55 gm of N-(2-aminoethyl)homopiperazine

This Sheet Has Been Rer
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302 0 H

303 :0 OCH3

sy 10

20
5
10
15
20
25
30

[err] [err] 1,462,000

CH3 10 - Lerr] [err]

- 98 -

in 25 ml absolute ethanol. The mixture is stirred at
room température overnight. Saturated sodium
bicarbonate solution (15 ml) is then added and the
reaction mixture is stirred with 150 ml ethyl
acetate, filtered through MgS0, and the filtrate
concentrated in vacuo. Chromatography of the residue
on 150 gm silica gel using an eluent of methylene

' chloride/methanol/conc. ammonium hydroxide (95/5/0.5)

gives 2.78 g of N-(2-formamidoethyl)homopiperazine.

B). N—(Z—methylaminoe+hyl)homop1pera21ne

To a solution of 2.75 gm of N—(Z—form—
am1doethyl)homop1pera21ne in 20 ml of dry THF under
N, is added carefully 60 ml of borane THF solution.
After the addition is complete the reaction mixture
is heated to reflux for 5 hours then stirred at room
temperature overnight .The reaction mixture is -
quenched by the careful addition of 20 m1 of 6N HC1
followed by refluxing for 1 hour. The reaction
mixture is cooled, 50 ml of water added and solid KOH
added carefully to alkaline PH. Extraction with
ether gives the desired product N-(2-methylamino)
homopiperazine.

EXAMPLE 15
CH,
CH; NH-CH,CH N/ 1:) R-X Na,Co,
3 = - ——
a2 \CH 2.) H,/HOAcPd(OH),C
3
R

CH - N-CH,CH,~ NH-CH,
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[err] [err] A Kobs/[ 1]

rr err 563, 000
éﬁﬁ?Y 304[err][err][err] e %err] [ ! 749, 000
306 [err] [err] [err] 307 [err] [err]
[err] 352, 000 308 ][err][ }err] [err]
377,000 30 309 [err] [err err
398, 000 310 H - oH [err] 838, 000
- 51 -

- 99 _

A) Nabenzyl-N,N'—dimethyl-N'-(2—pheny1ethy1)-
ethylenediamine
A mixture of 0.900 gm N-benzyl-N,N'-di-
methylethylenediamine, 1.10 gm powdered sodium

5 carbonaté and 0.75 ml of 2-phenylethylbromide is
refluxed for 5 hours. An additional 0.25 ml of
bromide is added during this time. The reaction
mixture is then cooled and filtered. The filterate
is concentrated in vacuo and the residue

10

chromatographed on silica gel using an eluent of
CH,C1/CH30H/NH,0H (97/3/0.3) to yield 0.875 gm of
N-benzyl-N,N'-dimethyl-N'-(2-phenylethyl)ethylene-
diamine.

15 ) N,N'-dimethyl-N-(2-phenylethyl)ethylenediamine.
To a solution 0.870 gm N-benzyl-N-N'-di-
methyl-N'—(2—pheny1ethy1)ethylenediamine in 10 ml
ethanol and 5 ml acetic acid is added 0.18 gm Pd
(OH)>/C. The mixture is hydrogenated at 40 psi for

20 3.5 hours, then filtered and concentrated in wvacuo.
The residue is made akaline with 1IN NaOH and
extracted well with ethyl acetate (5 X 25 ml). The
combined extracts are filtered through sodium sulfate
and concentrated to yield N,N'-dimethyl-N-(2-phenyl-

25  ethyl)ethylenediamine.

30
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Enzyme Assays for the Inhibition of Human Pol ynor phonucl ear Leukocyte

El astase Via Hydrol ysis of
13§§FYBOC‘a|any|-alanyl-prolylalanine-p-nitroanilide

(Boc- AAPAN) or

=Boc-al anyl -prol ylvaline-p-nitro- ani | i de (Boc- AAPVN) Reagent:
0. 05M TES (N-tri s[ hydroxynet hyl ] net hyl - 2- m no- et hanesul foni ¢ aci d)
Buffer, pH 7.5. 0. 2 nmM Boc- AAPAN or Boc- AAPVN
prepare substrate, the solid was first 10 dissolved in 10.0 m DVBO
Buffer at pH 7.5 was then added to a final volunme of 100 m .
Crude extract of human ponnDrphonucIe?é _ leukocytes (PWVN) containing
ors (a

el astase activity. I nhi bi

zetidinones) to be tested 15

di ssol ved in DVSO just before use. To 1.0 m of 0.2 nM

Boc- AAPAN in a cuvette, 0.01- OptampbLef16&M50. with or w thout inhibitor
was added. After m xing, a neasurenent was taken at 410 [err] to
det ect any spontaneous hydrolysis due to 20 presence of test conpound. 0.05
MIliliters of PM jR extract was then added and the [err]mn at 410 [err]

was neasured and reco dQ? Beckman nndel135)sqﬁflrefﬂ3

5 N- CH,CH, - NH,
o/ 2.) LAH
2 R1
AN

10 - /

R;

A)

N- CH,CH,- NH- CH,- Ar

\

A solution of ‘1.28 gm 1-(2-amino-ethyl)-

piperdine and 1.07 gm pyridine-3-carboxaldehyde in 40

15

ml of toluene is heated to reflux under a Dean Stark

trap. After 10 ml toluene distilled over the NMR of
an aliquot indicated no aldehyde left. The reaction
mixture was concentrated and the imine used directly

in the next step.
20

B)

To a suspension of 0.380 gm of lithium
aluminum hydride in 30 ml of dry THF which has been
cooled to -10°C is added dropwise a solution of the

25

above imine in 20 ml of dry THF. After about 1 hour

the cold reaction mixture is quenched by the addition
of 5 ml of 5N NaOH, then diluted with 100 ml ether
and 20 ml of water. The organic layer is separated,
washed with brine, filtered thru sodium sulfate and

30

concentrated to give 2.17 gm of 1-[2-(3-pyridyl-

methylamino)ethyl]-piperidine suitable for use in

subsequent reactions.

Sheet Has Been Re laced
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phot onet er was used. Results were expressed to the nearest 25

thousand [err] which is the second order rate constant in per nole per
Lssgggond for inactivation of t he enzyne.

¥52- The el astase activity in the crude PW extract may

vary fromone preparation to another. A control of each new batch is

run, and the vol une added in the assay procedure is adjusted according

to .

- 101 -
EXAMPLE
A.CH,Cl

10

15

20

25

30

R- NH- CH,- CH,- NH-R

A

CH, Ar
R-NH-CH, CH,-N-R

To 7.50 gm of N,N'-dimethylethylenediamine
which has been cooled in an ice-—ethanol bath is added
portionwise over a 30 minute period 1.40 gm of
3-picolyl chloride. After stirring cold for 1 hour
after the addition is completed, the reaction mixture
is concentrated in vacuo and the residue partitioned
between 50 ml of ether and 10 ml of 5N NaOH
solution. The organic layer is separated and the
agqueous layer extracted 2 times with 50 ml of ether.
The combined organic extracts are dried through
sodium sulfate and concentrated in vacuo.
Chromatography on 150 gm silica gel using
CH,C1,/CH30H/NH4O0H (90/10/1) as eluent gives 0.930 g
of N,N'—dimethyl—N—(3-pyridyimethy1)ethylenediamine.

EXAMPLE 18
Amino Acid -» diamine
A) To an ice cooled solution of 2.29 N-CBZ-D-

Proline in 50 ml of CHCl, is added 1.35 gm
l-hydroxybenzotriazole hydrate followed by 2.06 gm of

This Sheet Has Been Replaced
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activity. This invention also relates to a nethod of

treating inflammtion in patients using a conpound of Formula (1),
particul'arly a preferred conpound as the active constituent. 10

has been found that the conpounds of Formula (1) are effective

i nhi bitors of the proteol ytic function of human neutrophil el astase.
Accordi ngly, the conmpounds of Forrmula (1), can be used to reduce

i nflammati on and/or relieve 15 pain in diseases such as enphysens,

rheumat oi d arthritis, osteoarthritis, gout, bronchial |nflannat|on
chronic or acute bronchltls cystic_ 102f_ibrosis, adult respiratory

di stress syndrone, atheroscler05|s sepsi s, septicem a, shock, 20
periodontitis, glonerular nephritis or nephouis, nyocardi al infarction,

r eper f usi ongi g Us yn ekl e b8&'§1m1deartA‘ftét S20 'hEnBdd © 6 rmand the |ike,
and may uce ég?scuti eloc tic Jeuken1a and t he

i ke. 25 of PYrrolhd%HFsl ?ﬁ QR ML RLL t hose of
skill in thﬁtili:i:edtbeéﬁﬁi(gﬁﬂﬁ@ftérn@lnch athnni'stmtfbnt@feotommunds of

Formula | ”%KeaEET€£L¥e concentrated in vacuo. The residue is

5  partitioned between 100 ml ethyl acetate and 50 ml of
2N hydrochloric acid. The organic layer is separated,
washed with 50 m1l of 1.0N sodiur hydroxide solution,
dried through sodium sulfate ané concentrated in
vacuo. Chromatography on 150 gm of silica gel using
ethylacetate in hexanes (30 - 100%) as eluent gives
2.04 gm of the desired pyrrolidine amide

10

B) To a solution of 1.519 gm of the amide
(prepared in A) in 20 ml absolute ethanol is added 75
mg of 10% Pd on carbon -catalyst. The mixture is
hydrogenated at 40 psi for about an hour then
filtrate and the filtrate concentrated to yield.
D-proline pyrrolidine amide. '

15

20 ¢y To a suspension of 0.380 gm of lithium
aluminum hydride in 15 ml of dry tetrahydrofuran is
carefully added a solution of the D-proline amide
(prepared in B above) in 10 ml tetrahydrofuran. The
mixture is refluxed for 2 hrs then cooled and
quenched with 2 ml of 2.5 N sodium hydroxide. The
mixture is filtered through a pad of sodium sulfate
and the filter cake washed with 2 x 50 ml of ether.
The combined filtrates are concentrated in vacuo to

yield 0.80 gm of desired 2-(l-pyrrolidinylmethyl)
pyrrolidine.

25

30
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I ncl ude co-adm nistration of one or nore additional active agents.

Cl asses of active agents include, but 30 are not limted to
L§3H6Y - adr ener gi ¢ agoni st s; anti-cholinergic agents; steroids;

non- st er oi dal : _ - 53 -

anti-inflammtory agents (NSAID s); nucol ytic agents; nost al

stabilizers; . . . . .
speci ficati on, [err]-adrenergic agonists are intended to include,

are not

and anti bacteri al s. For purposes of this

limted to, netaproterenol, terbutaline,

10

15

20

25

30

- 103 -
EXAMPLE 19

[S—(R*,S*)]-Z—[4—[[(4—Hethyl)piperazin—l—yl]carbonyl]
phenoxY]—((3.3—diethy1—N—[1-(methy1pheny1)butyl]-4—
oxo-l-azetidinecarboxamide

A solution of S—(R*,5%)]-4-(((3,3-diethyl-1-
((4-methylphenyl)butylamino)carbonyl)—4—0x0—2—
azetidinyl)oxy)benzoyl chloride (3.8 mmol), prepared
as in Example 1lA, in 50 ml of methylene chloride was
cooled in an ice bath and a solution of 0.70 gm of
N-methylpiperazine in 10 ml of methylene chloride was
added over 5 min. The reaction was stirred for 1 hr
and was then poured into a mixture of ice water and
10% potassium carbonate. The product was extracted
with two portions of methylene chloride and each
methylene chloride layer was washed with a portion of
brine. The methylene chloride layers were combined,
dried over sodium sulfate and evaporated. The
regsidue was purified with flash chromatography using
ethyl acetate, then 2% triethylamine/10% methanol/88%
ethyl acetate to afford 2.1 gm of the title compound
as a white solid.

Analys is: C3 0H42N404

Calc: C, 69.64; H, 7.92; N, 10.48
Found: C, 69.62; H, 8.23; N, 10.46

ii\\\\\\\\\\\\\\\\\\\\
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i soetharine, albuterol, and ritodrine, carbuterol, fenotérol,

qui nterenol, rimterol, sal nmefanol, soterenol, and tretoqui nol

1835%& pur poses of this speC|f|cat|on anti- 10 cholinergic agents are
I ntended to include, but are not limted to, atropine, and
i ptratropi um brom de. For purposes of this specification,
micol yti ¢ agents are intened to include, but are not limted to
acetyl cystei ne and guattenesin. 15 For purposes of this
specification, steroids are intended to include, but are not limted
to, predni sone, becl onet hasone, _byggsani de, sol unedrol,
triancti nol one, and net hyl - predni sol one. For purposes of this
specification nost cell 20 stabilizers are intended to include, but are not
limted to cronolyn and ket ot afi nExample 20 For purposes of this
speci fication, non- steroidal anti-inflamatory agents are intended to

i nclude, but are not |limted to aspirin, diflunisal, 25
napht hyl sal i[SH(& e S*pedyllbuld£6+-Yathydlpppenbain-1-yl]leakbonyl]

indonethaC| dag; ird . _ | tol metin,
ibuprof;n, aprg&gq s, @Egﬁgﬁr eﬁcggd(gl#0§EEhggsﬂéH§Bﬁy§HGhymb
tyl]-4-oxo-1- azet1d1necarboxam1de

When [S—-(R*,S%)]-4-(((3,3-diethyl-1-((3,4-
methylenedioxyphenyl)butylamino)carbonyl)-4-0oxo0-2-
azetidinyl)oxy)benzoyl chloride (3.1 mmol), prepared

10 ag in Example 11A, was reacted with
N-methylpiperazine as in Example 19, there was
obtained 1.75 gm of the title compound.
Analysis: C31H40N40g

15 calc: C, 65.94; H, 7.14; N, 9.92
Found: C, 65.80; H, 7.31; N, 10.05

Example 21

20 [s-(m*,S%)]-2-[4-[[(4-Hydroxyethyl)piperazin-1-y1]
carbonyl]phenoxy]-((3,3-diethyl-N-[1-(methylphenyl)
butyl]-4-oxo-l-azetidinecarboxamide

When [S-(R¥,S*)]-4-(((3,3-diethyl-1-((4~
methylphenyl)butylamino)carbonyl)-4-0x0-2~-
azetidinyl)oxy)benzoyl chloride (3.8 mmol), prepared
as in Example 1lA, was reacted with
N-(2-hydroxyethyl)piperazine (7.6 mmol) and
diisopropylethylamine (3.8 mmol) as in Example 19,
there was obtained 2.1 gm of the title compound.

25

30

Analysis: C32H44N405
Calc: C, 68.06; H, 7.85; N, .9.92
Found: C, 67.88; H, 7.87; N, 10.17 .  ThisShe
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For the purposes of this specification, 30 antibacterial agents are

i ntended to include the br oad classes of penicillins, cephal osporins
L&3hpY - 54- ot her beta-| actans,

am nogl ycosi des, qui nol ones, macrol i des, tetracyclines, sulfonam des,

| i ncosam des and pol ynyxins. The penicillins, in turn, are

intended to include, but are not linited to penicillin G penicillinV,

methicillin, nafcillin, oxacillin, cloxacillin, dicloxacillin,

floxacillin, : . .

- 105 -

Exam 22

[S—(R*,S*)]—Z—[4—[[(4—Hydroxyethy1)piperazin—l-yl]
carbonyl]phenoxy]—((B,3—diethy1—N—[1-(3,4—methy1ene
S dioxyphenyl)butyl]-4-oxo-l-azetidinecarboxamide

When [S-(R¥,S*)]-4-(((3,3-diethyl-1-((3, 4~
methylenedioxyphenyl)butylamino)carbonyl)—4—oxo—2—
azetidinyl)oxy)benzoyl chloride (3.1 mmol), prepared

10 ag in Example 11A, was reacted with
N-(2-hydroxyethyl)piperazine (6.2 mmol) and
diisopropylethylamine (3.1 mmol) as in Example 19,
there was obtained 1.50 gm of the title compound .

15 Analysis: C32H,4oN,07 *1.5H20

“Calc: C, 61.94; H, 6.89; N, 9.06
Found: C, 61.95; H, 6.92; N, 8.96
Ex e 2
20

[S-(R*,S%)]-2-[4- [((4-Cyclopropyl)piperazin-l-y1]
carbonyl]phenoxy] ((3,3-diethyl~N-[1- (4—methylpheny1)b
utyl]-4~oxo-l-azetidinecarboxamide

25  To a solution of [S—(R%*,5%)]-4~(((3,3-diethyl-1-((4—
methylphenyl)butylamino)carbonyl)-4;oxo—2—
azetidinyl)oxy)benzoyl chloride (3.8 mmol), prepared
as in Example 11A, in 50 ml of methylene chlorine was
added N-(cyclopropyl)piperazine dihydrochloride (5.7
mmol) and then a solution of diisopropylethylamine
(15.8 mmol) in 10 ml of methylene chloride was added
over 5 min with ice-bath cooling. The reaction was

stirred for 1 hr. at 0 C and then poured int:e o _
i

30



anpicillin, anpicillin/sul bactam anoxicillin, anoxi ci | I'i n/cl avul anat e,

hetacillin, cyclacillin, bacanpicillin, carbenicillin, carbenicillin
18y5QQanyl 10 ticarcillin, ticarcillin/clavulanate, azlocillin,

nezIOC|II|n peperacillin, and necillinam The cephal osporins and ot her

beta-lactams are intended to i nclude, but are not limted to

cephal ot hi n, cephapirin, cephal exin, cephradine, cefazolin, 15

cefadroxil, cefaclor; cefanmandol e, cefotetan, cefoxitin, ceruroxinme,

cefonicid, ceforadine, cefixime, cefotaxine, noxalactam ceftizoxine,

cetriaxone, ceftizoxine, cetriaxone,. teehoperazone. ceftazidi ne,

i m penem and aztreonam The 20 am nogl ycosides are intended to include, but

are not limted to streptomycin, gentamnicin, tobranycin, am kacin,

netil m cin, wegeanycTheapdodaohywas. exheactedquihblbﬂ@sp@xb1¢msended to

i ncl ude, bup,e £2hEtifiene chiBrigd gfz nghtHi keenftbfle BRISLO¥ECI n. enoxacin,

25 ci profl oxacin, F , ar aC|n and maf] oxaci n. The

macrol i des Aﬁyetnﬂéﬁdﬁésbgd Wl hnélBﬁEtlﬁﬁtoﬁrBth? i f€ed to erythonycin,

spi ramycin ﬁ@@h?lbh@r@ﬁl@tﬂdeTméyéebrﬁéfé|t6ﬂ51ﬁée driedtewnded to include,
but ar g5 not limte

sodium su&%ate and ethyl acetate/50% hexanes, then
70% ethyl acetate/30% hexanes to afford 2.1 gm of the

title compound as a white solid.

Analysis:’ C32H42NA04
10 calc: c, 70.69; H, 7.91; N, 9.99
Found: c, 70.62; H, 8.04; N, 9.95
Example 24

15 [S-(R¥%,S*)]-2-[4-[[(4-Cyclopropyl)piperazin-1-y1]
carbonyl]phenoxy]-((3,3-diethyl-N-[1-(3, 4-methylene
dioxyphenyl)butyl]-4-oxo-l-azetidinecarboxamide.

When [S-(R¥%,S*)]-4-(((3,3-diethyl-1-((3,4~

20 pethylenedioxyphenyl)butylamino)carbonyl)-4-0x0~2-
azetidinyl)oxy)benzoyl chloride (3.1 mmol), prepared
as in Example 1lA, was reacted with )
N-(cyclopropyl)piperazine (4.6 mmol) and
diisopropylethylamine (9.3 mmol) as in Example 23,

25  there was obtained 1.80 gm of the title compound.
Analysis: C39H4oN,07
Calc: C, 67.10; H, 7.17; N, 9.49
Found : C, 67.03; H, 7.31; N, 9.47

30
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30 doxycycline, mnocycline and tetracycline. The » sulfonam des are
i ntended to include, but are not

185%%1 limted to sul fanilam de, sulfanethoxazol e, sul f-acet am de,
sul f'adi azi ne, sul fisoxazole and. co-trinoxazol e
(trimethoprimsul fanmet hoxazole). The | i ncosam des are intended to
I ncl ude, but are not 5 limted to clindanmycin and linconycin. The
pol ynyxins (polypeptides) are intended to include, but are not limted
to polynyxin B and colistin.
- 107 -
Exam 2

10

15

20

25

30

[S-(R¥*,S*)]-2-[4~[[(4-Piperazin-1-yl)carbonyl]phenoxy]
-((3,3-diethyl-N-[1-(4-methylphenyl)butyl]-4-oxo-1-
azetidinecarboxamide

Step A: [S-R¥%,S%)]-2-[4-[[(4-(t-Butoxycarbonyl))piper
azin-1l-yl]carbonyl]phenoxy]-((3,3-diethyl-N-[
1-(4-methylphenyl)butyl]-4-oxo-l-azetidinecar
boxamide | '

[S-(R*,5%)]-4-(((3,3-Diethyl-1-((4-methylphenyl)butyla
mino)carbonyl)-4-oxo-2-azetidinyl)oxy)benzoyl

chloride (0.4 mmol), prepared as in Example 11A, was
reacted with N-(t-butoxycarbonyl)piperazine (0.6
mmol) and triethylamine (1.2 mmol) as in Example 23.
The crude, title product so obtained was used

directly in the following Step B.

Step B: [S-R¥,S*)]-2-[4-[(Piperazin-l-yl)carbonyl]phe
noxyJ]-((3,3-diethyl-N-{1-(4-methylphenyl)buty
1-4-o0x0-l-azetidinecarboxamide

The product from Step A was dissolved in 0.5 ml of
anisole and 2 ml of cold TFA was added. The reaction
was stirred at 0 C for 1 hr and was then diluted with
methylene chloride and evaporated. The residue was
taken up in methylene chloride, washed with 10%
sodium carbonate and brine, dried over sodium sulfate
and concentrated. The residue was purified by flash
chromatography using 5, then 10% methanol/methylene
chloride to afford 0.212 gm of title product.

This Sheet Has Been Reﬂlaced
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Al ternatively, conpounds of Fornula | are useful in the treatnment of
certain gancers including 10 nonlynphoblastic | eukem as, acute myel ogenous
L83se¥em a (FAB ML and FAB M2), acute pronyel ocytic | eukem a (FAB M),
acut e nyel ononocytic | eukem a ( FAB M4), acute nonocyte | eukem a (FAB
Mb) , eryt hrol eukem a, chroni c nyel ogenous | eukem a, 15 chronic
nmyel ononocyti c | eukem a, chronic nonocytic | eukem a and conditions
associated with | eukem a i nvol ving activity of PMN neutral proteases
e.g. di ssem nat ed i ntravascul ar coagul ati on. Simlarly,
conpounds of Formul-a | are useful 20_f t he inhibition of proteinase
3/-nyel obl astin, I nhi bition of elastase, inhibition of proliferation
of leukem a cells, inducing differentiation of | eukem a cells and

reni ssion of Ahagydisease sCgpR,gN,05 -impbem a. 25 _ Mor eover, as
o adri ni str GHESA of an - CroBen89s h 285 Brpblridsel ected from the

gr oup coBesusding of ep€il 6%-Q6% nNBecaprbS¢ Mei 10, peparin, trasyl ol
pr edni sol one, cytosine arabinoside, -30 b-nercaptopurine, cytarabine, an

anthracgpline and a - le 2
Example 26

[S-(R*,5%)]-2-[4-[[(4-Piperazin-l-yl)carbonyl]phenoxy]
—((3,3—diethy1—N—[1—(3,4—methy1enedioxyphenyl)butyl]—4
-10 -0x0-1- azetidinecarboxamide
Step A: [S—R*,S*)J—Z—[a-[[(4—Benzyloxycarbonyl)
' Piperazin—l—yl]carbonyl]phenoxy]e((S,3—diethy
1—N—[1—3,4—methy1enedioxyphenyl)butyl]—a—oxo—
s l-azetidinecarboxamide
When [S-(R¥,S%)]-4-(((3,3-diethyl-1-((3,4-
methylenedioxyphenyl)butylamino)carbonyl)-4—oxo-2-azet
idinyl)oxy)benzoyl chloride (0.41 mmol), prepared as
in Example 1lA, was reacted with
N-(benzyloxycarbonyl)piperazine (0.77 mmol) and
diisopropylethylamine (1.6 mmol) as in Example 23,
there was obtained 290 mg of the title compound.

20

Step B: [S-R¥,S%)]-2-[4-[(Piperazin-l-yl)carbonyl]phe
noxy]—((3,3—diethy1—N—[1-(3,4—methy1enedioxyp
henyl)butyl-4-oxo-l-azetidinecarboxamide

25

A solution of 250 mg of material from Example 26,
Step A in 10 ml of ethanol was hydrogenated at 40
P-s.i. over 50 mg of 10% Pd/C for 16 hrs. The
reaction was filtered and evaporated. The residue
was purified by preparative TLC eluting with 2%

30
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vitam n A derivative such as retinoic acid.

For each of the uses, the conpounds of Formula (1)

18%ﬁ@¥opt|onal treat nent agents, may be admi ni stered orally, topically,
parenteral ly, by i nhal ation spray or rectally in dosage unit 5
For mul ati ons contai ni ng conventional non-toxic pharmaceutical ly
acceptabl e carriers, adjuvants and vehicles. The term parenteral as

used herein

10

15

20

25

30

i ncl udes subcut aneous i njections, intravenous,

- 109 -

TEA/10% methanol/88% ethyl acetate to afford 150 mg
of title product.

Analysis: C30H38N40¢g -3H20
Calc: C, 59759; H, 7.33; N, 9.29
Found: C, 59.65; H, 7.65; N, 9.61

aced
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18356Y

i ntramuscul ar, intrasternal injection or infusion 10 techniques. In

addi ti:en_to the treatnment of war m bl ooded ani mals such as mce, rats,
hor ses, dogs, cats, etc., the conpounds of the i nventiomare— —_
-effective in the treatment of humans. For

descri bed above the 15 conpounds of For mul a (1) may be Wmam%l! ly,
topically, parenterally, by inhalation spray or rect-a n|t
Formul ati ons contai ni ng conventi onal 1mgn=t oxi ¢ pharnaceutically

accept abl e carriers, adjuvants and vehicles. The term 20 parenteral as
used herein ing¢ludes subcutaneous i njections, intravenous,

i ntranuscul ar, D knjection or infusion techniques. In
addition to the treat ment of- warm bl ooded ani mal s such as mce, rats,

horses, dogs, cats, etc the conpounds of the 25 invention are effective
in the treatment of humkns.A compound of Foemphar (Breutical conpositions -
cont ai ni ng the active ingredient may be in a formsuitable for * oral
use, for e&xanple, as tablets, troches, |ozenges, aqueous or oily
suspensi ons, dispersible pomders or 30 orBal es, enul sions, hard or soft
capsul es, or syrups or elixirs. Conpogi ti ons i nt ended for oral use may

R' O—(7
. ' _ N R4
10 | R
N Rb
o\
CONHCH—
| R

15 | - . M 123

or a pharmaceutlcally acceptable salt thereof wherein:
R is Ci_galkyl;
_ Rl is Cy_galkyl or C;. 6a1koxy—c1 6alkyl
20 Mis
' (L) hydrogen,
(2) Ci1-galkyl,
(3) hydroxy Ci1_galkyl,
(4)  halo C;_galkyl,
25 (5) Cy_galkenyl, or
(6) C1_6alkoxy—C1_6a1ky1;
Ra and Rb are each individually
(1) hydrogen,
o : (2) Cy_galkyl,
30 (3) halo,
: (4) carboxy,
(5) C1-¢alkoxy,
(6)  phenyl,

'\‘h\s \



18356Y

- be prepared according to any method known to the art for
the manuf act ure of pharnmaceuti cal conpositions_Unrrﬁgﬂgﬂgugh_conpesitions
may cont’ain one or nore agents selected fr e group consisting of

sweet eni ng agents, flavoring agents, colorin “‘ﬁ“ﬂ“& l\n
preserving. agents in order to provide pharnaceutlgﬂﬂﬁﬁw t and

pal at abl e preparation. Tablets contain t he aot|Ve an?edsent I n
adm xture with non-toxic phar maceutijgall y acceptabl e excipi ents which
are

7) Cj_g¢alkylcarbonyl,
© (8) di-(C1 galkyl)amino;
(9)  hydroxy;
2 and R3 are each 1ndependent1y

3 (1) hydrogen,
(2) Cy_galkyl,
(3) halo,

4) carboxy,
: (5) Cj_galkoxy,
10 (6> phenyl,
(7) Cj_galkylcarbonyl,
(8) aminoC,_salkyloxy carbonyl
wherein the amino is
_ ' . optionally mono or di
15 .substituted with C;_galkyl,
(9) aminoCy_salkylamino carbonyl
wherein the amino is.
optionally mono or di
substituted with C1 6alkyl,
20 ' (10) hydroxy,
(11) aminocarbonyl wherein the
amino is optionally mono or di
substituted with Cj_galkyl,
(12) hydroxymethyl,
25 _ (13) aminocarbonyloxy C;_salkyl,
wherein the amino is
optionally mono or di
substituted with Ci-¢3lkyl,
. ; (14) cyano,
30 , (15) morpholinocarbonylphenyl,

-

Has Been Replaced
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m%ﬁ%ﬁ@yfcw t he manufacture of tablets. These - exci pients may be for

exapple, inert diluents, such as calciu e sodiunlcarbonate

| act ose,’ caIC|un1phosphate or sodi um phosphate; granulating .

di sintegrating agents, for exanple, corn star cﬁmmmm:m mﬂumc aci d;

bi ndi ng agents, for exanple starch, gel at ; Iubrlcatlng

agents,. for exanpl e magnesi um st ear at e, stearic ‘aci'd ér talc. The

tabl ets may be uncoated or they may be ted by ~ known techniques to

del ay disintegration and 20 absorption Th the gastrointestinal tract and

t her eby provi de a sustained action over a |onger period. For

eranplel S Lt on dflay naLer|aI$§@yg éﬁ&ﬁﬁ)ﬁﬁ%ﬂ@ln thr atlonstﬁosroral use
cer i stearate nmay be enpl oye

%a§ algo be 25 presented as hardgyﬂ?ﬁ#?PQﬁﬂﬁXﬂWQPQWRﬁ i the actlve _

ingredient is mxed with an inert scéuhhﬂﬁﬂutﬂﬁ,wfﬂﬁ g Ca:g;um

carbonat €, cal ci um phosphate qf or ,as.,.s (ﬁi 3 n capsu

wherein the active i ngredl e | s m% kﬁfﬁatt 3{ Aaﬂ"t oiM®¥redi um for

30 exanple peanut oil, |iquidrrigined tngﬁﬁhanetnlform a
. methylenedioxy group or a furan ring,
(17) morpholinocarbonyl;

10
0
| Al
Ry is (a) @Q-C-Y-N or
Rg
15 ” '
- (bP) . Q-C-OR, where R, is carboxy
' C1—6alkyl
20
benzyloxycarbonylc1_3a1kyl, or
t-butoxycarbony101_3alky1,-
wherein .
25 Q is a covalent bond or
Ry
. —C—
30 : ,
Rg ’

wherein Rg and Rg are each individually
C1_3a1ky1 or hydrogen,

This Sheet Has Been Replaced
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18356Y

- 58- . Aqueous suspensions contain the active materials in
adm xture with excipients suitable for the manufacture of aqueous
suspensi pns. Such exci pi ents are suspendi ng agents, for exanple sodi um

5 car boxynet hyl cel | ul ose, nethyl cel | ul ose, hydroxyr

propyl net hyl cel | ul ose, sodi um al gi nate, pol yvinyl -
tragacant h and gum acaci a; di spersing _or wetting szIm 'ﬂ""ﬂmmumr
natural |l y- occurring phosphati de, ~f & 3exanp|e | eci t*hi §, eor
condensati on products of an al kyl ene oxide with fatty aC|ds, for

exanpl e pol yoxyet hyl ene stearate, or

R12 ) R'IO

Y is -N—{ C —C—
5 | | |
' ' Ry \ H Rqq

or

10 ' . O—-1 C ~C—

or a covalent bond;

Ry2 is hydrogen or Cy1-33lkyl;
Ry and Rg are each individually
(a) hydrogen,'
(b) Cp._galkyl, .
(c) Cy_galkyloxy C,_ 3a1ky1
(d) hydroxy Ca_ 6a1ky1
(e) polyhydroxyC,_¢alkyl,
- (£) carboxamido C;_galkyl,
(g) polyacyloxyC,_galkyl
(h) C;_galkanoyl,
(i) substituted phenyl or phenyl
Ci-¢alkyl, wherein the substituents
are X; and X, as defined immediately
below,
(j) Cz_galkenyl,"
(k) Cg_jpcycloalkenyl,
(1) heteroaryl C1-g2lkyl wherein the'.
hetero aryl includes pyridinyl,
imidazolyl, triazolyl,
benzylimidazolyl, and furyl,

15
20
25
;30

_
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Aﬁaéﬁgétlon products of ethyl ene oxide with Iong chain aliphatic

al cohol's, for exanpl.e heptadecaethyl - eneoxycet anol , or condensatlon
products’of et hylene 15 oxide with partial esters derived i ds
and a hexitol such as pol yoxyet hyl ene sorbitol nono- ”m"

condensati on products of ethyl ene oxide W th par !m H
fromfatty acids and hexi tol anhydrides,  for exanﬁlé:pdlymx ene 2
sorbi tan nonool eate. The sai d aqueous fﬂ?p§n5|ons may al so contain one
or nore preservatives, for . exanpleethyl, or n-propyl,

p- hydr oxybenzoat e, one or nor e coloring agents, one or nore flavoring
agents, and one or nnr@m§w@@§ ' gylsuch as sucrose or 25 . ,
sacchari n. ’x sus&#zé &)r%d by - suspendl ng
the active ingredient in a‘%2 1&63 oxyf e arachis oi

olive oil, sesane oil or (o)cphnnyﬁsuifonyﬁ,l n a mneral oil such as
liquid 30 paraffin. The Yesu contaln a "~ - thickening
agent, for exanpl e beeswax % S%§g¥1|r1 Jﬁpﬁ

(q) benzyloxy,

(r) morpholinyl Cq_ 3a1kylsu1fony1

(s) tetrahydropyranyl,

(t) aminoCy_sgalkylsulfonyl wherein the
amino is optionally mono or di

10 "substituted with Cj_galkyl,

"~ (u) aminocarbonyl wherein the amino is
optionally mono or di substituted w1th
Ci_palkyl,

(v) am1nocarbonyloxyC2 63lkyl wherein
the amino is optionally mono or di
substituted with C;_calkyl,
" (w) azabicyclo of 7 to 12 atoms,
(x) di Cy_gzalkylamino Cp_ ¢alkyl where1n
the amino is optionally mono or di
20 substituted with C;_galkyl,
(y) bicycloalkyl of 7 to 12 atoms,
(z) C3_10cyc16alkyl optionally
substituted with Cy_galkyl,
(aa) pyrazolidinyl,
25 (bb) substituted piperidinyl or
prrrolidinyl wherein the

15

substituent is hydrogen,

- C1_3alkyl, hydroxyCj_salkylbenzyl,
carboxamido or amino wherein the
amino is optionally mono or di
substituted with C1-galkyl,

30
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or cetyl al cohol .

flavering agents may be added to

Sweet eni ng agents such as those -

These conpositions may be preserved by the additieon o

ant i oxi dant such as ascorbic acid. . Di Spﬂmﬂm

for preparation of an aqueous _ gﬂ
provide the active ingredient in Yo gdmex
10 suspendiigg-agent and one or nore

granul es suitable
addi tion of water

di spersing or wetting agent,

preservatives.

10

15

20

25

30

Sui tabl e di spersing or wetting agents and suspendi ng

wherein

(cec)

.substituted pyrrolidinyl wherein
the substituent is carboxamido or
amino wherein the amino is
optionally mono or di substituted
with Cj-_ealkyl,

(dd) pyrimidinyl,

(ee) N-cyano-N'-phenylamidino,

(££) phosphonoCy_c¢alkyl, or .

(gg) «a-Cy_salkyl benzyl or mono or di
substituted benzyl or mono or di
substituted pyridylmethyl, wherein
the substituents are X, and X2,

Xl is

(1) hydrogen,

(2) halo,

(3) Cj_galkyl,

(4)_ halo—C1_6a1ky1,

(5) Cz_galkenyl,

(6) hydroxy-Cj_galkyl,

D) Ci-palkylcarbonyl,

(8) Cj_galkylcarbonylamino;
(9) CN,

(10) CF3, "

(11) CE30,

(12) amino wherein the amino is
optionally mono or di.
substituted with C;_galkyl;

(13) carboxy, or

- (14) phenylsulfqnylaﬁinocarbonyl;
Xp is hydrogen, halo or C1-ealkyl;

This Sheet H
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and

set forth above, and

provi de a pal atabl.e oral preparation

in"



agents ‘are exenplified by those al ready mentioned above. Ad
sweet eni ng, flavoring and col oring

exci.pi enf s,
also 15 be

for exanpl e
present.

The pharnaceuti cal conpositio

di tional
agents, nmay
ns of the

invention may also be in the formof oil-in-water  :enulsion
phase may be a vegetable oil, for exanple olive oi

oil, for exarrpl e liquidg paeakfin or mxt urﬁ“lﬂ”ﬂlﬂ
Sui tabl e ermul si fyi ng agents may be natural | y-occurring dgunsg,
gum tragacanth, naturally-occurring p
Pedft hiinZ.add &4sO&r §;or partial 25 e

a mneral 20

exanpl e gum

acaci a or

for exanpl e soy bean,

derived fromfatty acids and- hexi t ol anhydri des, for exanpl

nono- ol eat e,
et hyl ene oxi

and conde§§a
de, for exanpl €%

35, BefERRSAcR5SmohHiraRen. "Croacol

enulsiong may al so conta|naé@yimeandnC§g3amuokyexg§aMEymgeaiS-
phenyl, phenyl Cj_salkyl, pyridyl, and

pyridyl Cj_salkyl;

Rijo and Ry; are each independently

selected from hydrogen, Cy_43lkyl, and

Ci_3alkoxy Cy_galkyl, or aryl as

defined above, or are together 0=; or

10

- 15-

20

25

30

s. The oily

1T

tors *
hosphati des,
sters
e sorbitan
esters with
eate. The

- where;n -R7 and Rg are Jotned together . to form mono or

di substituted ring of 4, 5, 6, or 7 atoms or 7 to 12

atoms such as

C(D)-

(2)
(3)

(4)
(5)
(6)
7y
(8)

&)

(10)
(1L
(12)
(13)

p1per1d1nyl or’ homoplperldlnyl‘
piperazinyl, -

morphol1ny1, thiomorpholinyl or
1,1—dioxo—4—thiomorpholinyl,
pyrrolidinyl,

pyrryl,

imidazolyl,

triazolyl,

saturated azabicyclo of 7 to 12
atoms,

azaspiro having 3 to 9 carbon

atoms, said ring being saturated,

tetrazolyl,

pyrazolidinyl, .
dihydrodimethoxyisoquinolyl.
azetidinyl, or

(14)diazabicyclo ring of 7-12 atoms,
where1n the substituents are each selected from the
group consisting of hydrogen and Cy-3alkyl,

_—
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6018356Y - Syrups and elixirs may be fornulated with sweet eni ng
agents, for exanple glycerol, propylene gIycéT“—soﬁtheL—oL_su__ose
Such fornul ati ons may al so contain a denulce ervatlve and 5
flavoring and col oring agents. The pharnaceutic ,ﬂﬂg L&a may be
in the formof a sterile i-nj ect abl e aqueous or nsi on.
Thi s suspensi on may be fornul ated.according to the knomn art using
t hose suitable dispersing or wetting-adddts 10 and suspendi ng agents which
have been nenti oned above. The sterile injectable preparati on may al so

be a sterile_injectable solutlon or suspension in non-t oxi c
parenterajl)lﬁﬁﬂﬁy HoFpIcarhonydnt cFrboFysephenyl Cy_ 3a1ky1 amino

carbonyl, pyrrolidinylmethyl, hydroxy Cy-3alkyl,
C1-_e¢alkyloxy, Cj_jzalkyloxy carbonyl, am1nocarbony1
wherein the amino is optionally mono or di
5 substituted with C;_galkyl, and oxo; or
-N(R7)R8 may be an amino acid residue including
natural amino acids such as lysine; or
Rg and Rg are joined together to form a mono or di
substituted saturated monocyclic ring of 6 to 7 atoms
and having two hetero atoms which are the nitrogens
to which Rg and Rg are attached; said rings to
include piperazinyl and homopiperazinyl: or Rg and Rjg
are joined together to form a mono or di substituted
monocyclic saturated ring of 5 to 7 atoms and having
15  one hetero atom which is the nitrogen to which Rg is
attached; or )
wherein Rg and Rz are Jo1ned together to form a mono
or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms, said ring having one hetero atom wh1ch is
20  the nitrogen to which Rg is attached; or
wherein R;, and Ry are joined together to form a
mono or di substituted saturated monocyc11c r1ng of
5, 6, or'7 carbon atoms; or
wherein Rg and Ry; are joined together to form a mono
25 or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms, said ring having one hetero atom which is
the nitrogen to which Rg is attached; and the
substituents are independently selected from hydrogen
and Cj_jalkyl.

10

30
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- 18356Y
for exanple as a solution in 1,3-butane diol. Anong 15—the—aceeptable—

vehi cl es, and sol vents that may be enpl oyed are water | ' tion
gl ucose in wat er and i sotonic sodi um chl ori de sol jﬂ“ﬂMiﬂ‘ "illjll‘lt
addition, sterile, fixed oils are conventionally s ent
or suspendi ng nmedium For this 20 purpose any bland fixed oil may be.

enpl oyed i ncl udi ng synthetic nono- or diglycerides. In addition, fatty
acids such as oleic acid find use in thellBeparation of injectabl es.
The conpounds of Fornula (I) may al so be 25 adm nistered in the form of
suppositories for rectal adm ni stration of the drug. These conpositions
can be prepared by 4i xihgcmrownd Pfforrukaik asterein non-irritating
exci pi ent whi o is ®0tdeaBéntorsbap) Yy tenperatures but liquid at the
rectal tenperature and 30 will therefore nelt in the rectumto rel ease the

drug. Such materials are cocoa butter and polyethylene,glycols.

S T12 //

Y is O0—-| C ~C—

H Ry4
10
and
. o .
\ NP
R, is Q-C-Y-N -
15 ' )
Rg
3. A cohpougd acéording to Claim 2 wherein -
R is Ci1-palkyl; _ '
Rl is C;_galkyl or Cy galkoxy-C;_galkyl;
20 R Mis | |

(1) hydrogen,
(2) Cj_galkyl,
(3) hydroxy Ci_palkyl,
i (4)' halo Cy_galkyl,
25 _ | (5) Cy_galkenyl, or
' (6) Cl_Ga;koxy-Cl_Galkyl;
Ra is .
(1) hydrogen,
_ . (@) Cy_galkyl,
30 " . (3) nalo,
(4) carboxy,
(5) C1-galkoxy,

.‘\
This Sheet Has Bee
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T -61- ' For topical use, creans, ointnents, jellies,
sol ut-i ons or suspensions, etc., containing the antl-lnflannatory agents
are enpl oyed. The anpunt of active.ingre that may 5
be combined with the carrier materials to produce a |ngle e form
wi Il vary depending upon the host treated and t OM node of
adm ni stration. For exanple, a fornulation inten I/gllgyw
adm ni stration of humans may contain frgm¢p g to 10 2000 hg ror /ng of
each active agent(s) conpounded wi th an appropriate and conveni‘ent
anount of carrier mat eri al which may vary from.about. 5 to about 95

percent of the total conpositi dif) Forphrmylgses of
(7) Ci_palkylcarbonyl,
(8) amino wherein the amino may be
optionally mono ‘or di
5 _ substituted with C;_galkyl;
Rb is hydrogen or Ci_3alkyl,
RZ and R3 are each independently
(1) hydrogen,
- (2) Cy_galkyl,
o (3) halo,
' (4). carboxy,
(5) Cy_ ealkoxy,

(6) phenyl,
s (7  Cy_ 6a1ky1carbony1
(8) di- (C1_6a1ky1)am1no, or

with the proviso that when Rb is
hydrogen, RZ and R3 may be joined together
to form a methylenedloxy group or a furan

20 ring;
o R, .

S 7

18 -Q-C-Y-N

25 4 \ ,
Rg

wherein :

HII LM ﬂl\




to

thﬁ§3§gggification, this broad dosage range is 15 speeifically intended to

I ncl ude, ,but is not limted. to, range of 5 ng ﬂoeeBEB\WUT\25\HQ\£Sn§000

ng; S5 ny to 1000 ng; 25 ng to 1000 ny; '5n§to:’#ﬂ d 25

500 ng. ‘Dosage unit forns will generally cont ai n' #ii!lj/ﬂﬁlgﬁgut 25
re, it

nmy to about 500 ng of 20 active ingredient(s). o f

I s al so possible that nost . effective treatment may warrent ¢ o
adm ni'stration of an initial dosqgel one range (e.g. 1-5 ng of active
agent per kg of patient weight) followed by 25 adm nistration of a second
range (e.g. 0.1 to 1 ng of active agent per kg of pateint weight).

It will be understood, hgweyes,cdniedt'®ong SPecific dose level for any
particular patient wll depend upon a variety of factors i-ncluding the

30 activity of the specific conpound enpl oyed, the age, body wei ght,
general health, sex, diet, tinme of adm ni stration, route of
adm ni stration, rate of ' : :

5
| | R\ Rio
| | /
Y 1s —O—| C —C —

o o \

+H Rq1

Ry is hydrogen or Cy_salkyl;

15 Ry and Rg are each individually
(a) hydrogen,
(b) C1_galkyl,
(c) C1h6a1kyloxy.cz_3a1ky1,

20 (d) hydroxy Co_galkyl,
(e) carboxamido Cy_galkyl,
(£f) Cj_ealkanoyl,
(g) phenyl or phenyl Cy-¢3lkyl,
(h) C;_galkenyl,

s (i) Cg_jocycloalkenyl,

(j) heteroaryl Ci-palkyl wherein the
heteroaryl selected form pyridinyl,
imidazolyl, triazolyl, |
benzylimidazoiyl, and furyl,

30 (k) carboxy Ci-galkyl,

(1) Cy._.galkylsulfonyl, .
(m) benzyloxy, -
(n) morpholinyl C;_szalkylsulfonyl,

//’
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-658356Y’ excretion, drug conmbination and the severity of the

particul ar di Sease underg0|ng t her apy. The foll ow ng exanpl e
illustrates the preparation of the conpounds useful in the nmethod of 5

treatnment of the present invention, but does no cope of the
I nvention. Starting materials may be opti oaﬂl‘l!‘llmllu“nwamdl scl osed
i n EPO 337 549 published Cct ober 18,. 1989 *chei st hey elfy

i ncorporated by reference. \Were approgrjjate, 10 conpounds nay be produced

and used in the form of pharnaceut|c§1ly acceptabl e salts. For exanple,

t he bast ¢ counpounds may be used in the formof a hydr ochl ori de or
mesyl ate or other acceptable s@) aminoCy_salkylsulfonyl wherein

the amino is optionally substituted
with C1-6 alkyl, _
(p) aminocarbonyl wherein the amino

S is optionally substituted with Cl-6
alkyl,
(q) aminocarbonyloxyC,_galkyl
wherein the amino is optionally
substituted with Cl-6 alkyl,
10 (r) amino C,_galkyl wherein the
amino is optionally substituted with Cl-6 alkyl,
(s) pyrazolidinyl,
(t) piperidinyl,
(u) pyrrolidinjl
15 (v) pyrimidinyl,
(w) C3_ycycloalkyl,
(x) o-Cy_3alkyl benzyl or mono or
di substituted benzyl or mono
or di substituted |
20 pyridylmethyl, wherein the
substitutents are X; and X5,
wherein '
X4 is
(1) “hydrogen,
25 | (2) halo,

(3) Cj_galkyl,
(4)  halo-Cj_galkyl,;
(5) Cy_galkenyl,
20 : (6) hydroxy-C;_galkyl,
_ (7) Cyj_galkylcarbonyl,
: (8)- Cj_galkylcarbonylamino;

This Sheet Has Been Replace
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(9) amino wherein the amino
is optionally
substituted with
Ci-ealkyl; or

S (10)  carboxy,
X, is hydrogen, halo or Cy_galkyl;

"nis 1, 2, 3 or 4;

10 Rip and Rj; are each independently
selected from hydrogen, Cy_431kyl,
and Cj_salkoxy Cj_salkyl; or

-wherein R; and Rg are joined together to form mono or

15

di substituted ring of selected from
(1) piperidinyl,
(2) piperazinyl,
(3) morpholinyl,
(4) pyrroylidinyl,
20 (5) pyrryl,
(6) imidazolyl,
(7) triazolyl,
(8) tetrazolyl,
(9) pyrazolidinyl, or
25 (10) azetidinyl,
wherein the substituents are each selected from the
‘group consisting of hydrogen and C1_3alkyl,
benzyloxycarbonyl, carboxy, phenyl Cy_3alkyl amino
carbonyl, pyrrolidinyl, methyl, hydroxy C;_salkyl,
Cl_salky;oxy, C1-4alkyloxy carbonyl, and oxo; or
wherein Ry and Ry, are joined together to form a
mono or di substituted saturated monocyc11c r1ng of
5, 6, or 7 carbon atoms; or

30
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wherein Rg and Rj; are joined together to form a mono
or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms, said ring hav1ng one hetero atom wh1ch is
the n1trogen to which Rg is attached; and the
substituents are independently selected from Hydrogen
and Cy_jalkyl.

4. A compound according to Claim 3
wherein '

R is C;_3 alkyl;
Ry is C1_3 alkyl;
M is

(a) Cj_g alkyl, or

(b) Cg_g alkenyl;
R? is |

(a) hydfogen_

- (b) Ci-¢ 23lkyl, or C1-¢ alkoxy, and

R3 is hydrogen, or .
R2 and R3 are joined together to form a
methylenedioxy group or a furan ring;
Ry and Rg are each independently selected
from

(a) hydrogen,

(b) Cj_3 alkyl,

(c) Cy_3 alkoxy C,_3 alkyl,

(d) substituted benzyl wherein the

substituents are X; and X,

wherein X; is hydrogen and X, is

(1) hydrogen,

(2) halo, or

(3) Cy_3 alkyl;

nis l, 2 or 3, and

\
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Rio and'Rll are each independently
selected from hydrogen, C1-4 alkyl, and
C1-3 alkoxy Cy_s3alkyl; or °
Ry and Rg are joined together to form a
substituted ring selected from
(a) piperidinyl,
(b) cyclopropyl,
(c) piperazinyl, and
(d) morpholinyl;
or '
wherein Ry and Ry, are joined together to form a
mono or di substituted saturated monocyclic ring of
5, 6, or-7 carbon atoms; or
wherein Rg and Ry; are joined together to form a mono
or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms, said ring having one hetero atom which is
the nitrogen.to which Rg is attached; and the
substituents are. independently selected from Hydrogen
and Cy_salkyl. o | | '

5. A compound according to Claim 4
wherein

R is methyl or ethyl;

Ry is methyl or ethyl;

M is .
(a) Cy_g4 alkyl, or
(b) Cy_3 alkenyl;

RZ is
(a) . hydrogen,
(b) Cj_3 alkyl, or Ci-3 alkoxy, and

This Sheet Has Been Replaced
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R3 is hydrogen, or
RZ and R3 are joined togethet to form a
methylenedioxy group or a furan ring;
n is 1 or 2;
Rip is selected from
- (a) Cj_j3 alkyl,
(b) Cj_3 alkoxy C,_3 alkyl,
(c) hydrogen,
R7 and Rg are independently selected from
(a) hydrogen,
(b) cyclopropyl,
(¢) Cj_3 alkyl,.
(d) Cy.3 alkoxy C,_3 alkyl,

or
R7 and Rg are joined together to form a
substituted ring selected from
{a) piperidinyl, and
(c) morpholinyl; or
wherein Ry and Ry, are joined together to form a
mono or di substituted saturated monocyclic ring of
5, 6, or 7 carbon atoms; or

~ wherein R8 and Ry; are joined together to form a mono

or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms, said ring having one hetero atom which is
the nitrogen to which Rg is attached; and the
substituents are independently selected from Hydrogen
and Cl jalkyl.
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6. A compound according to Claim 1 where1n
Q is a covalent bond

R

Ry, is  -Q-C-Y-N
IIQ12 T,m
Y is -N—| C —C—

Fo TH g,

or a covalent bond;

7. A compound according to Claim 6 wherein
R is Cy_galkyl;
Rl ig Ci_6alkyl or Ci- 6alkoxy—C1 63lkyl;

Mis
(1)
(2)
(3
(4)
(5)
(6)

Ra is
L
(2)
(3)
(4)

hydrogen,

Ci-palkyl,

hydroxy Ci_6a1ky1,
halo C1-palkyl,
Co_galkenyl, or
Cl_6a1koxy-cl_6élky1;

hydrogen,
Ci.alkyl,
halo,
carboxy,

This Sheet Has Been Rep laced
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(5) Cj_galkoxy,
¢6) bhenyl,
(7) Cj_galkylcarbonyl,
(8) di-(Cy_galkyl)amino; -
Rb is hydrogen or C1-g3lkyl,
RZ ‘and R3 are each 1ndependent1y
(1) hydrogen,
(2) Cy_galkyl,
(3) halo,
"'(4) carboxy,
(5) Cj_galkoxy,
(6) phenyl,
(7) Cj_galkylcarbonyl,
(8) di-(Cy_galkyl)amino, or
RZ and R3 may be joined together to
form a methylenedioxy group or a furan

< ring;
@]
[
R, is -Q-C-Y-N
R s
wherein 8

Q@ is a covalent bond,

Sheet Has Been Reﬂlaced
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er%§356Y -67- The

glycellc aci d derivatives descrlbed herein can be prepared according to
t he follow ng schene. The starting acid (as carboywlafnhnrlnn) Pav.ac'd
be al kyl ated (Ex 1A) with a suitably protected al o acetic id
derivative to give the gl ycoI ate ester 4 which ca ﬂ”’ﬂ""ﬁ,ﬁﬂlﬂmra
1B) to the. u I

- 128 -

or a covalent bond;
Ry, is hydrogen or Cy_salkyl;
R7 and Rg are each individually
(a) hydrogen,
5 (b) C;_galkyl,
(¢) Cj_galkyloxy Cp_salkyl,
(d) hydroxy Co_palkyl,
(e) carboxamido Cy_palkyl,
_ (£) Cj_galkanoyl,
10 (g) phenyl or phenyl Cj_galkyl,
(h) Cy_galkenyl,
(i) C¢-10cycloalkenyl, _
(j) heteroaryl Cy-62lkyl wherein the
heteroaryl selected form pyridinyl,

15 imidazolyl, triazolyl, |
benzylimidazolyl, and furyl,
(k) carboxy Cy1-¢2lkyl or
carboC;_galkoxyCy_galkyl,
(1) C1_6a1kylsu1foﬂy1,

20 (m) benzyloxy,
(n) morpholinyl Ci-3alkylsulfonyl,
(0) aminoCj_salkylsulfonyl wherein the
amino may be optionally substituted
with Ci-¢alkyl,

25 (p) aminocarbonyl wherein the amino may
be optionally substituted with . -
Ci-palkyl,

(q) aminocarbonyloxycl_6alky1 wherein
: the amino may be optionally substituted
30 - with C;_galkyl, -
(r) amino Cy_galkyl wherein the amino
may be optionally substituted with

il




glyé%#“%{a0|d ester 5. Treatnment of 5 wth an am ne utilizing a
condensi ng agent such as. di cycl ohexyl car bodi i m de or.
carbonyl dii ni dazole (Ex 10 2) affords the deserved amde 6. Alternately,

an treated w(n o suitably protocied . lorr]-nyoroeyalWILMMBJITENT

3B) in the presence of base to give the protected estet 7. bepfotiction
(Ex 15 4), followed by conversion to tri?éuaclchlorlde and t r eat ment
with the appropriate amne (Ex 5) affor t he desired am de 9. 20

A t-But oxycarbonyl net hyl (S—(R* S*)]14-((3, 3-

di et hyl -1 -{ ((1- (4- et hyl ph HoBrY

carbonyl)-4-oxo-2-azetidiny ﬂ??%en oaiiny To a sol ution of
0.806 gmof [S-(R*, S*)] 2 Perldmyl : -
4-((3,8-diethyl-I-(((-(4-m&ﬂuﬂpyu§nmﬂ¢&ﬁ 1)anino)- car bonyl ) - 4- oxo- 2-

azetidi nyl ) oxy) benzoi c aci DMF i s added 0.23 gm
trlethylgn1ne fol | oned by(%dju?Xﬁ}4ﬁd%#y - butyl bronpacetate and the

M Xt ur e (w) C3_7ycycloalkyl,
- (x) o~Cy_3alkyl benzyl or mono or di
substituted benzyl or mono or di
substituted pyridylmethyl, wherein
the substitutents are Xy and X5,

10 wherein
Xy is
(1) hydrogen,
(2) halo,
‘ (3) Cj_galkyl,
15 ' 4) . halo-Cy_galkyl,

(5) Cz_ﬁalkenyl,
(6) hydroxy—C1_6a1ky1,
(7) Cj_galkylcarbonyl,
o | (8) Cj_galkylcarbonylamino;
(9) di-Cy_salkylamino; or
(10) carbozxy,
X5 is hydrogen, halo or Ci-palkyl;

n is 1, 2, 3 or 4;

25
Rg is selected from hydrogen, Ci-4
alkyl, and Cl_galkoxyG1_3a1ky1;
Rjo and Ry; are each independently

% selected from hydrogen, Ci-4alkyl, and

Cy.3alkoxy C1-3alkyl; or

wherein RZ and Rg are joined together to form mono or

This Sheet Has Been Reﬂ
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stﬂ“ﬁgﬁn6vernight at roomtenperature. Ethyl acetate 30 . (25 ml) is then

added and the resultant mxture is washed mﬁth_Q—x‘lQ‘nl~!§;g;efig~m
saturated sodi um bi carbonate, and 20 ml brine e organic

dried through sodium sulfate and concentrated in Hﬂ’ "m graphy
on Silica gel 60 (350 m

colum) and elution with 10% ethyl acetate in hexanes dave

t he t- But oxycar bonyl net hyl [S- (R

S¥)]14-((3,3-diethyl -1-(({I-(4-nethyl-- 130 ~

di substituted ring of selected from
(1) piperidinyl,
(2) piperazinyl,
(3) morpholinyl,
5 (4) pyrroylidinyl,
(5) pyrryl,
(6) imidazolyl,
(7) triazolyl,
_ - (8) tetrayolyl,
10 ' (9) pyrazolidinyl, or
(10) azetidinyl,
wherein the substituents are each selected from. the.
group consisting of hydrogen and C1-3alkyl,
benzyloxycarbonyl, carboxy, phenyl Cy-3alkyl amino

15 carbonyl, pyrrolidinyl, methyl, hydroxy C;_salkyl,
Ci_palkyloxy, Cy_ 4alkyloxy carbonyl, and oxo; or
Rg and Rg are joined together to form a mono or di
substituted saturated monocyclic :ing'of 6 to 7 atoms
and having two hetero atoms which are the nitrogens
20

to which Rg and Rg are attached; said rings to
include piperazinyl and hom0p1peraz1ny1 or Rg and
Ry1p are Jo1ned together to form a momo or di
substituted monocyclic saturated ring of 5 to 7 atoms
and ‘having one hetero atom which are the nitrogen to
25 which Rg is attached; or :

wherein Rg and Ry, are joined together to form a mono
or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms, said ring having one hetero atom which ig
the nitrogen to -which Rg is attached; or

wherein Ry, and Rj2 are joined together to form a
mono or di substituted saturated monocyclic ring of
5, 6, or 7 carbon atoms; or

30
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phe%%ﬁg%%tyl ) am no) car bonyl ) - 4- oxo- 2-azeti di nyl )oxy) - benzoate.
In asimJ]ar manner can be prepared - 2- (di met hyl am no) - 2- oxoet hyl ,
(S-(R*,S*))-4-((3, 3- Di et hyl - 1- (((1- (4- met hyl - phenyl)butyl)an1no)
car bonyl ) - 4- oxo- 2- azet i di nyl ) oxy) - benzoat e ( Conpound ;

2- (N-net hyl acet ami do)ethyl . {2-(R*, S*)}- |
Gt e Gm ey, (IR

Car boxynet hyl [S- (R, S*)]4-((3, 3-diethy
(((l-(4-nethyl -phenyl)butyl)am no)carbonyl)

- 4- 0X0- 2- azetmﬁkabhhpg¥)ggazg§h??re rlrPmed to ehEFeagbgggme tggggs added 2

m of anisole 'd g ng ture | C00 in an th 20 and
5 m of ice c8Fd PrFPPﬁGF&H &d; safurated memeeyclic rimgrefichiob,m xture is

stirred cold bar7tatemshosatd ringhBAvahpovRE hetE&PsCatem’ §RILHEPREr at ure.

After .30 guh ggﬁ égaﬁg ﬁ g\Xture % g chntrated I N vacuo and

the residue chrona ogr e g 48| atsached; and:the with 20% et hyl

acetate im heﬁ§h§§1tuen&Gnaaennngepéhdently seldctedesrOmSBydrdgéndesired
and Cy_salkyl.

8. A compound according to Claim 7

wherein .
10 R is Cj_3 alkyl;
Ry is C1_3 alkyl;
Mis o :
(a) Cj_g alkyl, or
(b) CZ—G alkenyl;
15 R? ig
(a) hydrogen.
- (b) Cy_g alkyl, or Ci-¢ alkoxy, and
R3 is- hydrogen, or h
20 RZ and R3 are joined together to‘form a

methylenedioxy group or a furan ring;
_'R7 and Rg are each 1ndependent1y selected
from
(a) hydrogen,
(b) C1-~ 3 alkyl,
25 (c) C3_3 alkoxy C,_j3 alkyl,
(d> C3_7 cycloalkyl,
(e) hydroxyC,_5 alkyl,
(£) carboCy_jalkoxymethyl,
(g) substituted benzyl wherein the
substituents are X; and X,
wherein X; is hydrogen and X, is
(1) hydrogen,

30
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(2) halo, or -
(3) Cy_3 alkyl;

n is 1, 2 or 3, and

5 .
Rg, Rjp and Rjj are each independently
selected from hydrogen, Ci_4 alkyl, and C1-3
alkoxy Cy_salkyl; or
R7 and Rg are joined together to form a
10 - substituted ring selected from
(a) piperidinyl,
(b) piperazinyl, and
(c) morpholinyl;
or _

15 Rg and Rg are joined together to form a mono or di
substituted saturated monocyclic- ring of 6 to 7 atoms
and having two hetero atoms which are the nitrogers
to which Rg and Rg are attached.

20 - 9. A pharmaceutical composition for the
inhibition of human leukocyte elastase which
comprises a nontoxic therapeutically effective amount
of a compound of Claim 1 and a pharmaceutically
acceptable carrier. '

25

10. The use of a compound of Claim 1 for the
manufacture of a medicament for the inhibition of human
leukocyte elastase.

30
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Conmpound 6 Anal ysis: [err] Calc: C, 65.91; H 7.38; N, 7.60

Found: € 65.71; H 7.63; N 7.50. 10 Compound 7 Anal ysi s:
8Bap¥| Calc: C 66.35 H, 7.64; N, 6. 95 Found; C, 66.52; H,
7.89; N 6.83. 15 Exanmpl e 2

2- (bi s(2- hydr oxyet hyl ) am no) - 2- oxoet hyl (S-(R*, S*)) - 4-
((3,3-diethyl-1-(((l-(4-nmethyl-phenyl)butyl)am no)- 20

car bonyl) - 4- oxo- 2- azeti di nyl ) oxy) benzoate. To a sol ution of
0. 125 gmof the acid from 1Bin 2-3 m of nethylene chloride is added
0. 050 gm of carbonyl diim dazole. The m xture is stirred for 30

m nutes at roomtenperature at which time 0.060 gm 25 of diethanolanine is

added along_mﬁThElgF1THE Eﬂggnmgo 2 m of methylene chloride. The
resulting m gbdr eubSrrTuTEb AZELIBYRORES As aMfof&ffWA%ﬁe then

AND ANTIDEGENERATIVE AGENTS

ABSTRACT OF THE INVENTION

S
New substituted azetidinones of the general
Formula (I) which have been found to be potent
elastase inhibitors and thereby useful
anti-inflammatory and antidegenerative agents are
_1g, described.
. Ra - -
- R -
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concentrated in vacuo. Silica gel chromatography of t he 5‘es’i due using
2.5 to 5.0% methanol in nethylene 30 chloride gives 0.123 gm*8F*th¥*desired -

Conpound 3, 2- (bi s(2- hydroxyet hyl ) am no) - 2- oxoet hyl (S-(R*, S*)) - 4-
((3,3-diethyl-1-(((l-(4-methyl -phenyl)butyl)am no) -

car bonyl ) - 4- oxo- 2- azet i di nyl ) oxy) benzoate.

-70- Conmpound 3

S
NEW SUBSTITUTED '
AZETIDINONES AS
8 ANTI-~INF
AND ANTIDEGENERATIVE sy INFLAMMATORY
10
. We have foung that a group of new e

inhibitorg and th
. erefore are ugef i-i
and ant1degene'rat1':ve agents “ antl-mﬂammatory

20 poten -
t anti inf_lammatory agents useful in the

connective tiséue des
arthritis, ep
’ physema, bronchi
b . . al inflammat i i
e spoﬁdh:;i.:i_.s. _glo;nerulqnephritis. osteoarth:::i’ Chonie
y 1tis,” lupys, pPsoriasis, atherosclerbsi: '

]§EPL,ACEMENT SHEETS SG
escrIption : pagad .. ¢ w4
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Anal ysis: [err] Calc: C 63.53; H 7.30; N, 6.95 Found: C
63,51; H, 7.45; N, 6.95. Simlarly were prepared Cbnpound 4
Anal ysis: [err] 10 Calc: C 64.12; H 6.94; N LAF%N@?T ﬁE@Fﬁ C,
64.12; H 7.18; N, 9.44 ~ Conmpound 5 Anal ypi

Calc: "C, 62.08; H 7.09; N, 6.79 Found: C, 6%. 9 H 7.39; N

6. 88. Conmpound 8 Anal ysis: [err] 20 Palﬂ m}£'6’8"."85;

6.79; N 6.02

Example 3 - Preparation of 25

1- Met hyl - 2- ox0- 2

10

15

20

25

30

Found: C, 68.79; H, 7.06, N, 5.38L~_

(phenylnethoxy)ethyl(ZS—(I(S#) R, -
-2 -

I

sepsis, septicemia, shock, myocardial infarction,
reperfusion injury, periodontitis, cystic fibrosis’
and acute respiratory distress syndrome.

The role of proteases from granulocytes,
leukocytes or macrophages are related to a rapid
series of events which occurs during the progression
of an inflammatory condition:

(1) There is a rapid production of
prostaglandins (PG) and related compounds synthesized
from arachidonic acid. This PG synthesis has been
shown to be inhibited by aspirin-related nonsteroidal
anti-inflammatory agents including indomethacin and
phenylbutazone. There is some evidence that protease
inhibitors prevent PG production: .

(2) There is also a change in vascular
permeability which causes a leakage of fluid into the
inflamed site and the resulting edema is generally
used as a marker for measuring the degree of
inflammation. This process has been found to be
induced by the proteolytic or peptide cleaving
activity of proteases, especially those contained in
the _granulocyte, and thereby can be inhibited by '
various synthetic protease inhibitors, for example,
N-acyl benzisothiazolones and the respective
1,1-dioxides. Morris Zimmerman et al » L. Biol.
Chem., 255, 9848 (1980); and

(3) There is an appearance and/or presence of
lymphoid cells, especially macrophages and
polymorphonuclear leukocytes (PMN). It has been
known that a variety of proteases are released from
the macrophages and PMN, further indicating that the
proteases do play an important role in inflammation.

In general, proteases are an important



R)))-4-((3,3-diethyl-1-(((1-(4-methyl phenyl )butyl)-
;n?%é)caggonyl)-4-oxo 2-azetidinyl)oxy) benzoate, Conmpound 10.
-71- A To a solution of 1.0 gm[S-(R*_.S*)]14-((3 3-

diethyl-1-(((I- (4 net hyl phenyl ) but yl ) am no) car bonyl ) EPLACEMENT SHEET
4- oxo0- 2- azeti di nyl ) oxy) benzoic acid in 10 m

added 2 m of oxalyl chloride foll owed by a ca alyt%g\ﬁge%%7()
The reaction

family of enzymes within the peptide bond cleaving
enzyines whose members are essential to a variety of
normal biological activities, such as digestion,
formation and dissolution of blood clots, the
formation of active forms of hormones, the immune
reaction to foreign cells and organisms, etc., and in
pathological conditions such as the degradation of
structural proteins at the articular cartilage/pannus
junction'in rheumatoid arthritis etc.

Elastase is one of the proteases. It is an
enzyme capable of hydrolyzing the connective tigsue
component elastin, a property not contained by the
bulk of the proteases present in mammals. It acts on
a protein's nonterminal bonds which are adjacent to
an aliphatic amino acid. Neutrophil elastase is of
particular interest because it has the broadest
spectrum of activity against natural connective
tissue substrates. In particular, the elastase of
the granulocyte is important because, as described
above, granulocytes participate in acute inflammation
and in acute exacerbation of chronic forms of

. inflammation which characterize many clinically
important inflammatory diseases. _

Proteases may be inactivated by inhibitors
which block the active gite of the enzyme by binding
tightly thereto. Naturally occurring protease
inhibitors form part of the control or defense
mechanisms that are crucial to the well-being of an
organism. Without these control mechanisms, the
proteases would destroy any protein within reach.

- The naturally occurring enzyme inhibitors have been
shown to have appropriate configurations which allow
them to bind tightly to the enzyme. This

10

15

20

25
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Is stirred 1 hour at roon1fenperature t hen _ cpncentrated'in vacgg to
yield the acid chloride. . which is used as is in the next step.hI e i s
A sol ution of the above acid chloride in 10 m of methyl ene chloride

: : nd
in an ice bath and a solution of 1.25_gn1beﬁt§+ft—+aeba+e-a
gf)gl S?n IOP 15 triethylanine in 10 m of nethyl ene chlfoMERCAGEMENT SHERTed. The

' ' niraged in
I Xture is stirred at roomtenperature over ni ght| tjhen conce _ _
U;éuo. Chr omat-ogr aphy of the residue on silica gel uggpgAnehbylene
chl ori de as the eluent yields 0.795 of the desirjed 2 -
1- Met hyl - 2- oxo- 2- ( phenyl net hoxy) et hyl
E S AR CLUIHRIT o 1 SR——
henyl ) but yl ) am no) car bony - 0X0- 2-
20 y2é Y )AnaIyS|s [err] - Calc: C, 70.34; H 6.89; N, ' 4.56.

Found: C, 70. 45cdﬂfi§d¥htfbn4iéﬁpart of the reason that inhibitors
bind to the enzyme so tightly (see Stroud, "A Family
of Protein-Cutting Proteins" Sci. Am. July 1974, pp.
74-88). For example, one of the natural inhibitors,
aj-Antitrypsin, is a glycoprotein contained in human
serum that has a wide inhibitory spectrum covering,
among other enzymes, elastase both from the pancreas
and the PMN. This inhibitor is hydrolyzed by the °
proteases to form a stable acyl enzyme in which. the
active site is no longer available. Marked reduction
in serum oj-antitrypsin, either gemetic or due to
oxidants, has been associated with pulmonary
emphysema which is a disease characterized by a
progressive loss of lung elasticity and resulting
respiratory d1ff1cu1ty It has been reported that
this loss of lung elasticity is caused by the
progressive, uncontrolled proteolysis or destruction
of the structure of lung tissue by proteases such as
elastase released from leukocytes.  J. C. Powers,
20 §1BS, 211 (1976). |

Rheumatoid arthritis is characterized by a
progressive destruction of articular cartilage both
on the free surface bordering the joint space and at
the erosion front built up by synovial tissue toward

10

15

25

the cartilage. This destruction process, in turn, is
attributed to the protein-cutting enzyme elastase
which is a neutral protease present in human
granulocytes. This conclusion has been supported by -
the following observations:

30

(1) Recent histochemical investigations showed
the accumulation. of granulocytes &t the cartilage/
pannus junction in rheumatoid arthritig; and

(2) a recent investigation of mechanical



-72-

[S- (R, S9)] . -
met hyl - phenyl ) but yl ) am no) car bonyl ) - 4- oxo- 2- azet i EEP%CE&ER‘P% fngoat e
A m xture of 0.69 gmof the benzylester prepale

gm 10% Pd/C in 10 m of EtOAc is treated w th|hydrogen at 40 bs|.
t he reaction is conplete the mxture is filteded ahd JAN 1997 '

Exanpl e 4 Preparation of | - car boxyet hyl

4-((3,3-diethyl-1-(((lI-(4-

10

15

20

25

30

ahd

-5 _

behavior of cartilage in response to attack by
purified elastase demonstrated the direct
participation of granulocyte enzymes, especially
elastase, in rheumatoid cartilage destruction. H.

Menninger et al., in Biological Functions of
gggtg;ngggg H. Holzer and H. Tschesche, eds.

' Spr1nger-V¢r1ag. Berlin, Heidelberg, New York, pp.

196-206, 1979.

In a second aspect this invention concerns
the use of novel azetidinones in the treatment of
certain cancers including nonlymphoblastic leukemias,
acute myelogenous leukemia'(FAB Ml and FAB M2), acute
promyelocytic leukemia (FAB M3), acute myelomonocytic
leukemia (FAB M4), acute monocytic leukemia (FAB M5),
erythroleukemia, chronic myelogenous leukemia,
chronic myelomonocytic leukemia, chronic monocytic
leukemia and conditions associated with leukemia .
involving activity of PMN neutral proteases e.g.
disseminated intravascular coagulation. We have -
found that the substituted azetidinones disclosed
berein are inhibitors of proteinase 3 (PRPS). also
known as myeloblastin.

See C. Labbaye. et al., Proc. Natl. Acad.
Sci. USA, vol. 88, 9253-9256 (1991), Wegner
autoantigen and myeloblastin are encoded by a single
mRNA; D. Campanelli, et al., J. Exp. Med., vol. 172,
1709-1714, (1990), Cloning of cDNA for proteinase 3:
A serine protease, antibiotic, and autoantigen from
human neutrophils, and Bories, et. al., Cell vol. 59,

959-968, (1989) Down-regulation of a serine protease,'

myeloblastin, causes growth arrest and
differentiation of promyelocytic leukemia cells.
Recently, down regulation of PR-3 has been

0:2
When



10 concentrated in vacuo to yield 0.56 gm of |-carboxy- - et hyl
(S-(R*,S*)14-((3,3-diethyl-1-(((!l-(4-methyl -

henyl ) but yl ) am no) car bonyl ) - 4- oxo- 2- azeti di nyl ) oxy) benzoate,
gbnpgu%d 1{. 15 Anal ysis: [err] Calc: H 6.92; N,
5. 34. Found: C, 66.66; -H, 7.26; N, 5 5REPLACEMENT
Exanple 5 20 2- (dlethylanlno)-l-nethyl X @€ -4-
((3,3-diethyl-1-(((1-(4-methyl - phenyl)butyl)a ng)
car bonyl ) - 4- oxo- 2- azeti di nyl ) oxy) benzoate (.250 gm
fromExanple 4 is treated 25 wth oxalyl chlori de_a he
procedure of Exanpl e 3A and.the correépondlng aci d chlorlde ils
obtained. This material is dissolved in 5 m g chloride and 0.4
m of diethyl am ne added. After 1 hour the reaction mxture is

concentrated inimplicated in the proliferation and maintenance of a
differentiated state of certain leukemia cells. In
particular, Bories, et. al., have shown that
expression of this enzyme, hereinafter designated
proteinase 3/myeloblastin, can be inhibited by
treatment of HL-60 human leukemia cells with an
antisense oligodeoxynucleotide and that such
treatment induces differentiation and inhibits
proliferation of these cells. Moreover, we have now
demonstrated that the treatment of the HL-60 cell
human leukemia cell line, among others, with the
compounds of the instant invention, likewise results
in the inhibition of proliferation and .induction of
differentiation in such cells.

Accordingly, we believe that treatment of
leukemia such as nonlymphoblastic leukemias, acute
myelogenous leukemia (FAB M1 and FAB M2), acute
promyelocytie leukemia (FAB M3), acute myelomonocytic
leukemia (FAB M4), acute monocytic leukemia (FAB M5),
e:ythroleukehia. chronic myelogenous leukemia,
chronic myelomonocytic leukemia, chronic momocytic
leukemia and conditions associated with leukemia.
involving activity of PMN neutral proteases e.g.
disseminated intravascular coagulation, comprising&
administration of a therapeutically effective amount
of compound of Formula I will result in remission

of the disease state. Administration may be either
oral or parenteral.

10

15
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30  BRIEF DESCRIPTION OF THE INVENTION .

The instantly claimed invention is directed
to specifically substituted azetidinones of Formula I



30 vacuo and the residue taken in ethyl acetate and washed with

saturated sodi um bi carbonate sol ution. The organic |ayer is ggied_

t hr ough sodi um sul f at e, o -73-
conce%trated and the residue chromatographed on silica gel. Elution
with 5% of ethyl acetate in ..met hyl ene chl ori de gi

Anal ysis: [err] 5 Calc: C, 68.37; H 7.82, N, 7RBRL
.40; H, 7.93, N, 7.40. -
o040 g1 13 JAN 197

-7 - | )

] Ra
R

@)

N

VaNIn
CONH(iH R?
10 M 3

These substituted azetidinones have been
found to be useful anti-inflammatory and
15 antidegenerative agents. This invention is also
directed to pharmaceutical compositions and methods
of using these specifically substituted azetidinones.
These compounds will also be useful in the treatment
of certain leukemias and leukemia related conditions.

20
D ! )
, This invention relates to potent elastase
inhibitors of Formula (I), ‘
25
30




Exanple 6 10 (S(R*,S*))-1I- (((4 ((3,3-diethyl-1-(((1-(4-methyl -
phenyl ) butyl)am no)gar bonyl) - 4- oxo- 2- azet i di nyl ) oxy)

benzoyl ) oxy) acetyl T A 15 _ When benzyl L-lactate
i s replaced by Lot ‘rMENTbsn ster hydrochloride and ° -
triethylam ne in tjhg proce ; anple 3 the correspondi ng am de
with L-proline berzyl QSqu ound 8, is obtained. 20

Anal ysis: [err] I%:W 8/85; H 6.79, N, 6.02 Found: C,
68.79;, H 7.06, Nj 5.88: ~B_] | Reduction of the materia
obtained in aaple 6A accordlng to the procedure of Exanple 4

af f ords Conpound 9. T —— -8 -

which are useful in the prevention, confrol and
treatment of inflammatory and degenerative conditions .
especially arthritis and emphysema.

More particularly, the instant invention is

®  directed to the compounds of the Formula (I)
a
R' e .
. R
10 R j/ 4
//—N\ Rb
0
CONHCH 2
‘ R
15 M
: R3
and pharmaceutically acceptable salts thereof wherein:
R is Cy_galkyl;
20 Rl is Cl_ealkyl or - Cl_salkoxy-cl_6a1kyl

M is
¢D) hydrogen, .
(2) Cj_galkyl,
(3) hydroxy Cj_galkyl,
28 (4) halo Ci-¢alkyl,
(5) Cq_galkenyl, or
(6) Cj_galkoxy-Cy_galkyl;
Ra and Rb are each individually
(1) hydrogen,
30 ' (2) Cy_galkyl,
(3) halo,
(4) carboxy,
(5) Cj_galkoxy,
(6) phenyl,



30 Anal ysi s:

Found: C, 64.49; H 6.90; N, 6.68.

-74-
1-(((4-((3,3-dieth
car bonyl - 4- of0
benzoyl ) oxy) qc

10
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Calc: C, 64.27; H 6.86; N, 6.81.
Exanple 7 (S (R, S9)]
- met hyl - phenyl ) butyl ) am no)

-9 -

(7) Cj-¢3lkylcarbonyl,

(8) di-(Cj_galkyl)amino;

(9) hydroxy;

R? and R3 are each independently

(1) hydrogen,

(2) Cl_salkyl.'

(3) halo,

(4) carboxy,

(5) Cj_galkoxy,

(6) phenyl, .

(7) Cj-¢alkylcarbonyl,

(8) aminoCy_jalkyloxy carbonyl
wherein the amino is
optionally mono or di
substituted with Cy_galkyl,

(9) aminoCy_salkylamino carbonyl
wherein the amino is

optionally mono or di _
substituted'with Ci-galkyl,

(10) hydroxy,

(11) aminocarbonyl wherein. the
amino is optionally mono or di
substituted with C;_galkyl,

(12) hydroxymethyl, _

(13) aminocarbonyloxy Cj_salkyloxy
.wherein the amino is
optionally mono or di
substituted with C;_galkyl,

(14) cyano,. -

(15) morpholinocarbonylphenyl,

(16) amino wherein the amino is

optionally mono or di
substituted with C;_calkyl,



Treatnent of the acid obtained in Exampl e 6B, Conmpound 9, with oxaly

chloride according to Exanpl e 3A gives the corresponding acid chloride
whi ch when treated with benzyl am ne gives the desired 10 benzyl am de,
Compound 19. Anal ysis: [err] Calc: C, 68.95;

H, 6.94; N, 8.04.
Exanpl e 8
from0.55 g

Found: C, 68.93, H 7.02; N, 7.96. 15
olution of the acid.chloride (prepared
-((3,3-diethyl-1-(((lI- 20

rbonyl ) - 4- oxo- 2- azet i di nyl ) oxy) benzoi c
acid accordi edure of Exanple 3A) in 3 ml of methyl ene
chloride is N-di nethyljo - am noethanol. The reaction
m xture i s sii ; overni ght at roomtenperature, concentrated in

} yl acetate (25 nml) and washed

with the proviso that RZ and R3 may
be joined together to form a
methylenedioxy group or a furan ring,
(17) morpholinocarbonyl;

5
@)
- [
10 ¢ 1s () _Q'C"'Y'N\ ., or
Rg
I
(b) @-C-OR, where R, is carboxy
15 ’ . C1—5alkyl,
bengyloxycarbohylcl_3alkyl, or
t-butoxycarbonylcl_galkyl.
20 yherein
' Q is a covalent bond or
Rg
25 | : ' | (!
RG ]
30 wherein Rg and Rg are'each'individually

C3-3alkyl or hydrogen,



W th saturated sodi um bi carbonate solution. The organic layer is dried
t hrough sodi um sul fate and- concentrated in vacuo. Silica gel

chromat ogr aphy of 30 ' the residue using 2.5% nethanol in nethylene chloride
gives 0.59 gm of Cbnpound 1, - 75 -

2-(di th | t h 4- ((3, 3-di ethyl -
SRR e ‘ M;EMEM §55ﬂ1) car E)(()nyl )-Iél?oxg- 2-

Anal ysis: [err]

- 11 -
Rq2 Rio
| |
5 Y is —N— C - —
| |
Rg H Ry,
10 or
.—O.—.
15

or a covalent bond;

Rj2 is hydrogen or C1_3é1ky1;
Ry and Rg are each individually
20 (a) hydrogen,
(b) C;_galkyl,
(¢) Cj_g¢alkyloxy Cy_salkyl,
(d) hydroxy C,_galkyl,
(e) polyhydroxyC,_ealkyl,
25 (£) carboxamido C1-¢alkyl,
' (g)‘polyacyloxycz_salkyl
(h) Cj_galkanoyl,
(i) substituted phenyl or phenyl
Ci1_e3lkyl, wherein the substituents
are X; and X, as defined immediately below,
D) CZ_.Galkenyl,
(k) C¢_jgcycloalkenyl,

30



. C, 68.81; H 7.89; N, 8.02. 68. 8!
e © N- di met hyl am noet hanol am ne is repl aced by

7.97.

When N,

Found: C, 68.85; H, 8.09; N,

t he appropriate am no al cohols the 10 correpondi ng esters are obtained.
1- Di_net hyl-ar-t

Compound 13 .
[[3, 3-diethyl
but yl ] am no] chr.
Anal ysis: [er
68.97; H, 8.0},
[S- (R, S*)]-
butyl ] am no]
Anal ysis: [errl

5

10

15

20

25

30

ro—3- propyl {S-(R*, S*)]-" 4-

]

I REPLACEMENTHSHERA -|pheny! )

befytt=74=0X0-

-azetidin- 15 yl ] oxy] benzoat e

C: _
PISTuﬁbgﬁbZO Compound 14 3-Di net hyl am no- 1| - pr opyl

4-[[3,3-diethyl-1-[[[ I-(4-nethyl-phenyl)

(arbonyl]-4-oxo-2-.zetidin-

]

- 12 -

-(1) heteroaryl Ci_¢alkyl wherein the

hetero aryl includes pyridinyl,

imidazolyl, triazolyl,

_benzylimidazolyl, and furyl,

(m) carboxy Cj_galkyl,

(n) carbo Ci-ealkoxy Cj_salkyl,

(o) phenylsulfonyl,

(p) Cj_galkylsulfonyl,

(9) benzyloxy,

(r) morpholinyl Cj_salkylsulfonyl,

(s) tetrahydropyranyl,

t) aminocl_3a1kylsulfony1 wherein the

amino is optionally mono or di

substituted with Cy_galkyl,

(u) aminocarbonyl wherein the amino is

optionally mono or di substituted with

C1_6a1ky1 N

(v) aminocarbonyloxyC2_6a1ky1 wherein

‘the amino is optionally mono or di

substituted with Cj_galkyl,

(w) azabicyclo of 7 to 12 .atoms,

(x) di Cj_szalkylamino C,_galkyl wherein

the amino is optionally mono or di

substituted with C1-¢alkyl,

(y) bicycloalkyl of 7 to 12 atoms,

(z) C3_jgcycloalkyl optionally

substituted with C;_galkyl,

(aa) pyrazolidinyl, :

(bb) Substituteg piperidinyl or
prrrolidinyl wherein the
substituent is hydrogen,

G 69.25;: H 8.06: N, 7.82. Found: C,

yl ] oxy] benzoat e



25 Calc: C, 6Y9.25: H 8.06: N, 7.81.

8.19; N, 7.72.

4-[[3,3-diethyl-1-[[[I-(4-methyl-phenyl) 30 but yl ] am no]
car bonyl ] - 4- oxo- 2 . 6é§2ﬁflglgg!]ﬁfy¥bggzoate cound:
ALYSTe Lo IR SR | 69061 H 822N .62 oun
13 JAN 1997
- 13 -
C1-3alkyl, hydroxyCj _3alkylbenzyl,
carboxamido or amino wherein’ the
amino is optionally mono or di
substituted with Cj_galkyl,

S (cc) substituted pyrrolidinyl wherein
the substituent is carboxamido or
amino wherein the amino is
optionally mono or di substituted
with C1-¢alkyl,

10 (dd) pyrimidinyl,

(ee) N-cyano-N'-phenylamidino,
(££) phosphonoCy _galkyl, or
(gg8) o-Cy_gzalkyl benzyl or mono or di
i substituted benzyl or mono or di
15 substituted pyridylmethyl, wherein
. the substituents are X; and X,
wherein : :
| Xy is
. (1) hydrogen,
20 (2) halo,
(3) Cj_galkyl,
(&) halo-Cj_galkyl,
(5) - Cy_galkenyl,
(6) hydroxy-Cy_galkyl,
25 (7) Cj._galkylcarbonyl,
(8) Cy_galkylcarbonylamino;’
(9) CN,
(10) CFg,
(11) CH30,
30

Found: C, 68.85; H,

Compound 16 2-Diethylam noethyl [S-(R*, S*)]-

(12) amino wherein the amino is
optionally mono or di
substituted with Ci-6alkyl;

(13) carboxy, or



- 76- Compound 17 2-(1-[[err]-norpholino]ethyl) [S-(R*",S*)]-

4-[[3,3-diethyl-I-[[[1-(4-nethyl -phenyl) but yl ] am no]

car bonyl ] - 4- oxo- 2 -azetidi nyl ] oxy] benzoate 5

Analysis: [err] ' Calc: C, 67.94; H 7.66; N, 7.43. Found: C,
67.67; H 7.90; N, 7.26. Conpound 18  4-di net hyl ani nobut yl

[S-(R*, S*)] - ]étPLACE NT SHEFT 4-([3 ,3-diethyl-1-[[[1 -(4-nethyl-phenyl)
but yl ] am no]} c; -azetidi nyl ] oxy] benzoate
Anal ysis: [efr C, 69.21;, H 8.24;, N, 7. 56 15 Found:
C. 69.35; H, |8]243 NAN?M. Corrpound 20

2-di met hyl an{ np- 2- net hyl - | - pr gpy!|

[S- (R, S)]-
t hyl - phenyl ) |

] -

T3,3-di et hy

(14) phenylsulfonylaminocarbonyl;
X, is hydrogen, halo or C1-¢31kyl;

n is 1, 2, 3, 4 or 5;

Rg is selected from hydrogen, Cj_,
alkyl, and Cy1-3alkoxyCy_salkyl; or
phenyl phenyl Cj_s3alkyl, pyridyl, and
pyridyl Ci-33alkyl;

Rjo and Rjj are each'ihdependently
selgcted from hydrogen, Cj_,alkyl, and
C1-3alkoxy Cj_salkyl, or aryl as
defined above, or are together O=; or

10

15 3 s s
wherein Ry and Rg are joined together to form mono or

di substituted ring_of 4, 5, 6, or 7 atoms or 7 to 12
atoms such- as

(1) piperidinyl or homopiperldinyl

(2) piperazinyl,

(3) morpholinyl, thiomorpholinyl or
1, l-d1oxo-4-th1omorphol1ny1

(4) pyrrolidinyl,

(5) pyrryl, |

(6) imidazolyl,

(7) triazolyl, _

(8) saturated azabicyclo of 7 to 12
atoms,

(%) azaspiro having 3 to 9 carbon

50 atoms, said ring being saturated,

(10) tetrazolyl,

(11) pyrazolidinyl,

(12) dihydrodimethylisoquinolyl,

(13) azetidinyl, or

20

25



20 - 4- 0x0- 2-azeti di nyl ] oxy] benzoat e Anal ysis: [err]

Calc: C, 69.66; H 8.22; N, 7.62. - Found: C, 69.52, H 8.47; N
7.59. 25 Cowpound 21 2- (diisopropy:?n1no)ethyl [S-(R*’S;)l-l] ari o]
4-1[3, 3-di et 3 4 | - pheny uty
caLLonyI]-4 OXd“fLAéédEdT qﬂfﬁﬁ]. -azeti di nyl ] oxy] benzoat e
Anal ysis: [ery] Calc:y ¢ 70.44; H, 8.52; N, 7.25. : Found: C,
70.28; H, 8.7p; N,1j.JA:g, 1097

- 15 -

(14) diazabicyclo ring of 7-12 atoms,
wherein the substituents are each selected from the
group consisting of hydrogen and Cy-3alkyl,
benzyloxycarbonyl, carboxy, phenyl Ci-3alkyl amino

S carbonyl, pyrrolidinylmethyl, hydroxy Ci-3alkyl,
Cy-6¢2lkyloxy, C;_salkyloxy carbonyl, aminocarbonyl
wherein the amino is optionally mono or di '

' substituted with Ci-¢a3lkyl, and oxo; or
-N(R7 )R8 ﬁay be an amino acid residue including

10 patural amino acids such as lysine; or
Rg and Rg are joined together to form a mono or di
substituted saturated monocyclic ring of 6 to 7 atoms
and having two hetero atoms which are the nitrogens
to which Rg and Rg are attached; said rings to

15" include piperazinyl and homopiperazinyl; or Rg and
Rjo are joined together to form a mono or di _
.substituted monocycllc saturated ring of 5 to 7 atoms
and having one hetero atom which is the nitrogen to
which Rg is attached; or

20 herein Rg and Rjq are joined together to form a mono
or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms, said ring having one hetero atom which is
the nitrogen to which Rg is attached; or
wherein Rjg and Ry, are joined together to form a

25 mono or di substituted saturated monocyclic ring of
5, 6, or 7 carbon atoms; or , ,
vherein Rg and Rjj are joined together to form a momno
or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms, said ring having one hetero atom which is

30

the nitrogen to which Rg is attached; and the

substituents are independently selected from Hydrogen
and Cl-3alkyl.



- 77 -
ethyl-1-[ [[1-(4-nethyl phenyl)buty
am no] car bonyl ] - 4- oxo- 2- azetidi
oxy]-ethyl]-1-Pi
[err] _
H 7.30; N, 7.84

[[3, 3-diethyl -

butyl ] am no] carb

¥ ] oxy] -

7.21; N, 8.02.
2-(di butylam no)ethyl [S- (R, S*)]-4-

1] -

nyl ) -
i di n-

Caic: C 7
71.00;: H 9.03; 6.81.. Conp

Anal ysis: [err]

[ S-(R*, S*)] - 6- (di et hyl ami ni 0) hexy
[[3,3-diethyl-1-[[[1-(4-nmethyl-phe

rund 2416
nyl)- 20

car boxyl at e

.14; H 8.79; N, 6.91.

Conmpound 22 Benzyl [S-(R*, S*)]-4-[2-[[4-[[3,3-di-

benzoyl ]
Anal ysi s:
Found: C, 68. 39;

yl ] oxy] benzoat e,
Found: C

butyl ] am no] carbonyl | - 4- pgoagpaéetiaed by those of Skill in the art
the term "alkyl" such as in C1-¢alkyl, includes,
methyl, ethyl, propyl, butyl, pentyl, and hexyl, and

where appropriate, branched chained forms including
isopropyl and tert-butyl.

As may also be appreciated by those of skill
H

in the art, the (-CRj2-)n spacer in definition Y,
10 may, in the alternative be placed to the right of

CRlORl 1-

Ry

As may also be appreciated, the group -N

15

R
]

may also be oxidized to the corresponding oxide -N 0

In one Class the instant invention is

Rg

oo directed to the compounds of the'Formnlg (I)



yl ] oxy] - benzoat e .Analys is : [err] Calc: C, 68.31 H.
8.60; N, 7.03. Found: C, 68.34; H 8.29; N, 6.86. 25 Conpound
26 2-(4-nethyl-1-piperazinyl)ethyl [ S :
(R*,S*)]-4-[][3, 3--ethyH——+—4
et hy! - phenyl ) butly IRERLAGEMENET SHEEJ! ] - 4-

0X0- 2-azeti di nyl JjoxyToenzoate, 309 Anal ysis: [err] Calc: C,
66.82; H 8.09; h’§9'4$fJAN‘w97 Fund: C, 67.28; H, 8.10; N, 8.96.

- 17 -

5
RZ
10
RB
and pharmaceutically acceptable salts thereof wherein:
| R ig Cy_galkyl;
15 | Rl is Cq.galkyl or C;_galkoxy-Cq_galkyl;

Mis.
(1) hydrogen,
(2) C1_6a1ky1,-
(3)  hydroxy Cy_galkyl,
20 ' (4) halo Cy_galkyl,
(5) Cy_galkenyl, or
(6) C1_6a1koxy-cl_6a1ky1;

Ra is
| . 9 hydrogen,
25 . (Z) C1_6a1ky1,
(3) halo,

(4) carboxy,
(5) C1_6a1koxy.
(6) phenyl,
10 ' (7) Cj_galkylcarbonyl,
(8) amino wherein the amino is
optionally mono or di
substituted with C1-galkyl;



- 78 - Compound 28 2-(di pl henyl am no)ethyl[S- (R*, S*)]-4-
[[3,3-diethyl-I-[[[]-(4-nethyl phenyl) -

but yl ] am no] car bonyl ] - 4- oxo- 2-azeti di n- yl'] oxy] benzoat e,
Anal ysis: [er - C, 71.40; H, 7.16; N, 6.25. Found:
C 71.62; H, .. Conpound 29 2-(di-2-propenyl am no) et hyl
[S-(R*, S*)] - -[[3,3-diethyl-1-[[[I-(4- et hyl phenyl) -

but yl ] am no] clarpo zeti di n- yl ] oxy] benzoat e,

. 4 Lafe 1999- .
Anal ysis: [er{] Cal c: , 70.93; H, 7.88; N 7.30. 15 Found: C
71.18; H, 8.08%; 34 nmpound 30 2-(di net hyl am no) - 2- phenyl et hyl
[S (R, - - 18 -

Rb is hydrogen, or Ci-¢alkyl,
RZ and R3 are each independently
(1) hydrogen,
(2) C1_6a1ky1 .
S | (3) halo,
(4) carboxy,
5 Ci-galkoxy,
(6) phenyl,
7 Ci_galkylcarbonyl,
10 : i
(8) amino wherein the amino is
optionally mono or di
substituted with Cy_galkyl, or
with the proviso that RZ and R3 may
be joined together to form a

15. :
methylenedioxy group or a furan ring;

o

20 [ 7
R4 iS ( a) -Q-C- Y- N . "or
R

ii 8

25 | - ' |
(b) -Q-c-OR, where R, is carboxy-

30 benzyloxycarbonylc1_3a1ky1,'or

t-butoxycarbonylCy_salkyl,

wherein
Q is a covalent bond or



S*)]-4-[[3,3-diethyl -1 -[[[I- (4-methyl-

phenyl ) but yl ] am no] car bonyl ] - 4- oxo- 2- 20 azetidinyl]
oxy] benzoat e, - Analysis: [err] Calc. C, 72.09; H 7.56; N
7. 00. Found: C, 71.75; H 7.67; N, 6.70. 25 Conpound 31
2- [ met hyl (phenyl yl)yaninolethy] [S- .
(R*,S")]-4-[[3,3 dHEPMEMENIi‘[SWEEM
nmet hyl - phenyl)butyIJaHTHUJba.Uv -4-
0X0- 2-azeti di nyl o)y FS 0 30 When
[S(R,S*)]-4-[[% 3-d 'tjaﬁL 1 (4- et hyl phenyl)
butyl ] am no] car bgnyl ] - 4- =2- - _d&gyl]oxy]-2,6-dinethyl benzoi c
acid is used in place -
ITS
5 ' _T_
RG. ’ !
wherein Rs and Rg are each individually
Ci—3alkyl or hydrogen
10 S
51312 T"’
Y is -N—{ C —C
15 I l _ l
- . Ry ' H Riq
or ' o
Ry, Rio

R B e 4

or a covalent bond;
25 |
‘Ry2 is hydrogen or Cy_3alkyl;
R7 and Rg are each individually
(a) hydrogen,
: . (b) Cy_galkyl,
30 (c) Cy_galkyloxy Ca_3alkyl,
. (d) hydroxy C,_galkyl,
(e) carboxamido C1-galkyl,
(£) Cj_galkanoyl,



- 79- of LS(R*,S*)]-4-[[3,3-diethyl-l-[[[l-(4-nethylphenyl)-

but y] am no] car bonyl ] - 4-oxo-2-azetgdinyI]oxy]be?zo!fh . acid in Fh?e i o
rocedure of Efa ktoled to react w e appropria

glcohols t he Hﬂﬁ?ﬁi@ﬁﬁgﬁﬁﬁéirs are obtai ned. Conpound 304

2- (di met hyl am fpo}ethyl [S, (R, B*)]-4- . [[3,3-d|ethyl-l-
[[I-(4-nmethyl phedyl J3.JAN 1997

but yl ] am no] cafjbgnyl ] - 4- oxo- 2- azeti din- 10

yl Joxy] - 2, 6-di et hyT -benzoat e, Compound 305 2- (dlethylanlno)ethyl

[ S (R, S*)] 4- [[3,3-diethyl-1- [[[ |-(4-nethyl phenyl)-

butyl]anlno]carbonyl] 4- ox0-2-azetidi n— 20 -

(g) substituted phenyl or phenyl

Ci-¢3lkyl wherein the substitutents are

X3, and X9

(h) C,_galkenyl,"

(i) C6_1ocycloa1keny1,'

(j) heteroaryl Cj_galkyl wherein the

hetero aryl includes pyridinyl,

imidazolyl, triazolyl,

benzylimidazolyl, and furyl,

(k) carboxy C1-galkyl,

(1) Cy_galkylsulfonyl,

(m) carboCy_galkyloxyCy_salkyl,

(n) morpholinyl Cj-3alkylsulfonyl,

(o) aminoCj_salkylsulfonyl wherein the

amino is optionally mono or di

substituted with Cj-ealkyl,

(p)aminocarbonyl wherein the amino is

optionally mono or di substituted with

Ci1-¢alkyl,

(qQ) aminocarbonyloxyc1_5a1ky1 where1n

the amino is optionally mono or di

substituted with Cj_galkyl,

(r) di Cl_3dlky1amino'cl_6a1kyl wherein

the amino is optionally mono or di

substituted with C;_galkyl,

(s) pyrazolidinyl,

(t) substituted piperidinyl as deflned
- above, :

(u) substituted pytrol1d1ny1 as defined

. above,

(v) pyrimidinyl,

(w) benzyloxy,

(x) C3_j0cycloalkyl,

10

15

.20

25

30



15 yI]oxy]-2,6-dinethyl-benzoate, Conpound 306
2-[bi s(l-nethyl ethyl)an no]-ethyl [S-

0X0-2-azeti di
Tr eat nent of
diethyl-1-[[[

ylf] oxy] -2 6-di npt-hyl - benzoat e.

he abEYANHgy  5*)1-4-[13,3 -

-{4- et hyl phenyl )put yl ] am no] car bonyl ] - 25

4- oxo- 2- azeti fi nyl'] oxy] benzeregcetic acid with oxal yl - chloride
according to . pr.ocedur e of anple 3A affords the corresponding acid
chl ori de which when . all owEd to react a4 th the appropriate am no al cohol

according to the procedure of Exanple 8 gives the 30 follow ng am no
esters:

(z) o-Cy_3alkyl benzyl or .mono or di
substituted benzyl or mono or di
substituted pyridylmethyl, wherein
the substitutents are X; and X,,

5 wherein .
X4 is
(1) hydrogen,
(2) halo,
(3) C1_6alk}'1.
. 10 (4) halo-Ci_galkyl,
(5) Cay_galkenyl,
(6) hydroxy-Cq_galkyl,
(7) - Cy_galkylcarbonyl,
(8) Cy_galkylcarbonylamino;
15 (9) di-Cj_jzalkylamino; or
(10) carboxy, :
X, is hydrogen, h§1o or Cj_galkyl;
: nis 1, 2, 3, 4 or 5;
20 | .
Rg is selected from hydrogen, €j_g4
alkyl, and C1_3alkoxyCy_salkyl; .
Rjp and Ryj; are each independently
gelected from hydrogen, C1-43lkyl, and
25 C1-3alkoxy Cj_salkyl; or '
wherein Ry and Rg are joined together to form mono or
di substituted ring of 4, 5, 6, or 7 atoms such as
20 ' (1) piperidinyl, |

(2) piperazinyl,
(3) morpholinyl,

. (4) pyrroylidinyl,
(5) pyrryl,



- 80- Cbnpouhd 32 Anal ysis: [err] Calc: C, 69.25;

H 8.06; N, 7.82. ~ Found: C, 69.02; H 7.86; N 7.74. 5

Compound 33 , Anal \-si-s—f-eth] Calc: C, 69.66; H 8.22; N
7.62. FOUrREPLACEMENTISHEH, 8. 17; N, 7.50. 10 Conpound 34
Anal ysis: [err] Caftr—C] 710.06; H, 8.38; N, 7.43. Found: C

69. 70; _H, 8.41; N, 7'10.'?'JAN1997

- 22 -

(6) imidazolyl,

(7) triazolyl,

(8) tetrazolyl,

(9) pyrazolidinyl,

_ (10) azetidinyl,
wherein the substituents are each selected from the
group consisting of hydrogen and Ci..3alkyl,
benzyloxycarbonyl, carboxy, phenyl Ci-33lkyl amino’
carbonyl, pyrrolidinyl, methyl, hydroxy Ci-3alkyl,
Ci-ealkyloxy, Cj_jalkyloxy carbonyl, and oxo; or
" Rg and Rg are joined together to form a saturated

ring of 5 to 7 atoms and having two hetero atoms; or
Rg and Ry are joined together to form a saturated
ring of 5 to 7 atoms and having one hetero atom; or
wherein Rg and Ry, are joined together to form a ring
of 5, 6, or 7 atoms, said ring being saturated; or
wherein Rjo and Rj; are joined together to form a
ring of 5, 6, or 7 atoms, said ring being saturated;
or '
wherein Rg and Rj; are joined together to form a ring
of 5, 6, or 7 atoms, said ring being saturated and
having one hetero atonm. :

In one subclasé, the invention concerns
compounds of Formula I
wherein

10

15

20

25

R is Cj_salkyl;
Ry is Cj_zalkyl;
Mis
(a) Cj_galkyl, or
(b) Cgy_galkenyl;
R? is
(a) hydrogen,
(b) Cj;_galkyl, or C;_galkoxy, and

30



15 Conmpound 35

7.82; N, 7.25. Found: C,
Conmpound 36

7.62.

Exanpl e 9 oS0t

of et hyl

Anal ysis: [erre] - Calc: C 68.37;
68.55; H 8.19; N, 7.08. 20

Anal vsis: [err] Calc: C, 69.66; H 8.22; N

E'u-ﬁgpL@Eh@QT@EEH, 8.49; N, 7.55. 25
-Te

ution of 0.247 g of Conpound 1 in 2
gm of 30 mchl oroperoxy benzoic acid.

acet at ¢ 15 ded 0.125 . \ .
After 30 m nute t 1’igJAIN)&?W‘[e“rparature the reaction mxture is

Lo _yvacuo. Chrpnpt ography of the residue on silica

concentrat ed

10

15

20

25

30

- 23 -

R3 is hydrogen, or

RZ and R3 are joimed together to form a
methylenedioxy group or a furan ring;

R5 and Rg are each individually hydrogen or
C3-3alkyl;

Ry and Rg are each independently selected

from

(a)

(b)
(c)
(d)
(e)
(d)
(8)

wherein
L)
(2)
(3

ni

hYdrogen,

C1_3a1ky1,

C1-3alkoxy Cy_salkyl,
C3_7cycloalkyl,
bydroxycz_3alkyl,

carbo Cy_jalkyloxymethyl,
substituted benzyl wherein the
substituents are Xj and X,
X; is hydrogen and X, is
-hydrogen,

halo, or

C1-3alkyl;

8 1l, 2 or 3.'and -

Rg, Ryg and Rjj are each
independently selected from
hydrogen, Cj_jalkyl, and C1-3alkoxy
Ci-321kyl; or.

R7 and Rg are joined together to form a

substi

or _
Rg and Rg are joi

tuted ring selected from
(a) piperidinyl,

(b) piperazinyl, and
(¢) morpholinyl;

ned together to form a ring of 6 to

H

m



- 81- gel
the desired N
7.82; N, 7.44
Example 10
car bonyl ] phenog

butyl]-4-oxo-I}

usi ng net hyl ene chl ori de/ met hanol / wat er 85/ 15/ 1.5 gi ves
oxi de Conpound 15. Anal ysis: [err] Calc: 63.79; H

H 7.85 N 7.27
ﬁﬂﬂ@égﬁ@MBFHﬁEﬁz [[2- (di met hyl ani no) - ethyl]an1no] 10

[
XZ%S 3-di et hyl N[ 1- (4- net hyl phenyl ) -
e 1 d

HiFyAReRPOar de.

10

15

20

25

30

- 24 -

7 atoms and having two hetero atoms;

Rg dnd Ry are joined together to form a saturated
ring of 5 to 7 atoms and having one hetero atom; or
wherein Rg and Rj; are joined together to form a ring
of 5, 6, or 7 atoms, said ring being saturated; or
wherein Ry and Rj2 are joined together to form a
ring of 5, 6, or 7 atoms, said r1ng being saturated
or

wherein Rg and Rjj are joined together to form a ring

of 5, 6, or 7 atoms, said ring being saturated and
having one hetero atom.

In a narrower sub-class are the compounds
wherein

Q is a covalent bond;
R is methyl or ethyl;
Ry -is methyl or ethyl;
M is
(a) - Cy_4alkyl, or
(b) Cy_jzalkenyl;
R2 is :
(a) hydrogen, |
(b) Cj_szalkyl, or Cj_salkoxy, and
R3 is hydrogen, or '
RZ and R3 are joined togethe: to form a
furan or dioxacyclopentane ring;
n is 1 or 2;

Rg-and Ry are each independently selected
from

(a) Ci-3alkyl,

(b) Cj_zalkoxy C;_salkyl,
(¢c) hydrogen,



To a solution of 0.104 g carbonyl diim dazole in 2 mM nethylene chloride
is added a sol ution of 0.227 g of
[S-(R*,S*)]-4-((3,3-diethyl-l-((-I-(4- 15

met hyl phenyl ) but{yT D ) 14- oxo0- 2- azeti di nyl) - . oxy) benzoic acid
in 3 m nethyle e@aW%ﬁT m xture is stirred at anbi ent
tenperature for |3 m nutes at ywhich tinme 0.100 g of N, N-di net hyl -

et hyl enedi am ne §i | ad@edANABY2r stirring overnight 20 at roomtenperature
the reaction m re is poured j Y into benzene (50 m) and washed with

wat er. The rganic layer is sdparated, dried through sodium =~ sulfate

and concentrated_in vacuo.. Siliecatgel - 26hcomatography using 5% net hanol
in nethylene 25 chloride yields 0.160 g of 2-[4-[]] 2- (dlnethylanlno)
ethyl]anlno]carbonyl]phenoxy] 3,3-diethyl -N-[1-(4-

met hyl phenyl ) but yl ] - 4- oxo- R7aaaﬂ|Banaterbanhnudﬂependehﬁawp@@Ibé@ﬁd

Anal ysis: [err] 30 f3bm: C 68.00; H, 8.14; N, Found:
C, 68.01; H 8.18; N, 10.62.

(a) Ci—3alkyl,
(b) C1_3a1kbxy C2_3a1ky1 s

S - (e)  hydrogen,
(d) hydroxyethyl,
(e) carboethoxymethyl,
(£) cyclbﬁropyl;
or ' _
10 R7 and Rg are joined together to form a
substituted ring selected from
(a) piperidinyl, and
(b) morpholinyl, or
Rg and Rg are joined together to form a

15 piperazine ring.



- 82- Exarrpl e 11 A

(S (R*, S*)) - 4- (( 3, Brehethyd—i—(—4- net hyl -

phenyl ) but yl am no) cdiEleMEVMEM ShEET2Jazet i di nyl)- 5 oxy) - benzoyl
chl ori de. TO a sorutijo of 0.150 g of [S-(R*, S*)]

4-((3,3-diethyl-1-K §4 .@z phenyl ) butyl)an no) -
car bonyl ) - 4- oxo- 2-a et| ng) benzoic acid in 5 n net hyl ene
chl ori de cont ai ni g tdc—anpynt of 10 di met hyl formam de i s added

0.5 m of oxalyl -ghl orlde The i xture is stirred at roomtenperature
for 30 m nut es aNdTherTomcemtT ated i 1 2atuo to yield

As is deﬁned above, various rings are formed when RS, R9,
R10 and R12 are joined. The following is a non-limiting description of
some of the preferred rings that are formed when these various

substituents are joined.
5 R8 and R9 are joined
77 Rey Rto 'R7
Ryq . : R
L) sk J ( )f "
10 Rq2 N N~ N
A 1. 1
R9 and R10 are joined
15
- fn NR;Rg
< s :NR7R3 Ryt
N Ri2 N Rz
-L- I )
20
R -
N I:‘Ryﬁa : Ri
(™ NR7Rg
25 ==s ===
Rt
R13—><Ru NR7Rg
NR7R
30 L 718 —R
N N/' 2
L [




(S—(R*,S*))-4-((3,3-diethyl-I-((l-(4-rrethy|-pheny|)-
but yl am no) car bonyl ) - 4- oxo- 2- azeti di nyl ) oxy) - benzoyl 15 chl ori de. B.
[S- (R, S*)]-2-[4-[[[2-(di nethyl am no) et hyl | net hyl -

am no] car bonyl ]{ Wl Bn:i:l thyl -N-[1-(4- .

met hyl phenyl ] b 3&?0 1 e Te itdi necar boxam de. 20 The above
acid chloride ils [dissolved in m nmet hyl ene chl oride and a sol uti on of
0.20 gm of N, N, 3 dANn’QWnyJet hyl enedianine in 2 m nethyl ene

chloride is added. The m xture ifs stirred overni ght and t hen
concentrated in vacuo. The residye is 25 eézract ed between ethyl acetate
and saturated shdium bicarbedat e sol ut The organic layer is dried
t hrough sodi um sul fate and concentrated in vacuo. Silica gel

chr omat ogr aphy of the residue (5% nethanol in methylene chloride)

affords 0.117 mmhﬁn%
2-14-[[[ 2- (di nmet hyl am no) et hyl | net hyl am no]carbonyl)

phenoxy] - 3, 3-di et hyl - N-[| - (4- et hyl phenyl ] butyl ] - 4-
oxo-| -azeti di necarboxam de. (Conmpound H{Rs1

' NR7Rg ' .
NR7Rg
,}, N NR7Rg

--. RioRy4 - L RioR11
Ru _NR;R
RioR14 Rw—! e

OX O
NR
\ N 7Rs
I . A Rif11
Rigj 1!
RioR11 NR7Rg

Seay

e



- 83 - Anal ysis: [err] | Cal c:

Found: C, 68.20; H 8.41; N, 10.10. 5

C, 68.23; H 8.31; N, 10.27.
When

N, N, N -trimet hyl et hyl enedi am ne of Exanple |1b is replaced by the
appropri ate am nes, there is obtained the correspondi ng am des.
1) Conpound 76 { REPLACEMENT SHEET
13 JAN 1997
-28 -
R10 and R12 ioined
' ' . NRyRg
S5
Q&?ﬁs : Rus NR7Rs
N Ri1
L Y 9 \" ‘/NRQ
Y 9 *
10 _ NRzRg Ry NR7Re
Rt
R11
NR7Rg
+ _NR .
7 9 \"/NRQ “/NRg
15 ) *
Ryy
Ry ' NR7Rs
NR7Rs
20
. ‘s’NRs

“ . \~ (NRQ



10 Anal ysis: [err] Calc: C, 69.79; H 8.42; N, 10.17.

Found: - C, 69.02; H, 8.60; N, 9.54. 2) Conpound 77 15 Anal ysi s:.
[err] Calc: C, 68.12; H 8.49; N, 9.93. Found: C, 68.22;
H 8.48; N, 10. 4 ) und 78 20 Anal ysis: [err]
Calc. C 68.06: HR"?'-é%EMFrQﬁ SHEET Found: C, 67.84; H, 8 07; N,
9. 62. 4) ound 79 25 Anal ysis: [err]
13 JAN 1997
-29-
R10 and R12 ioinad
. Rz
5 LYY mew
| RN
RgN N .o RgN
n g \ n
Riz  R7 Ry Riz2 Ry
10 Ro
N, R
" 12
. . n ———
RoN
15 1
Ry
: Ri2
Ri2 reN—H0
20 RoN \!
-I.-
' \
Ry Ry



Cal c:
9. 23.

67.28; H 8.39;

84 -

C, 66.42; H 8.11; N, 9.39.

Found: C, 66.73; H, 8.19; N,

5) conpound 80 30 Anal ysis: [err] - Calc: G

10

15

20

25

30

Found: C, 67.08; H 8.77; N, 8.41.
REPLACEMENT SHeT | -

13 JAN 197

——

- 30 -

In another aspect the present invention is
directed to the treatment of leukemia, such as
nonlymphoblastic leukemias, acute myelogenous
leukemia (FAB M1 and FAB M2), acute promyelocytic
leukemia (FAB M3), acute myelomonocytic leukemia (FAB
M4), acute monocytic leukemia (FAB M5),
erythroleukemia, chronic myelogenous leukemia,
chronic myelomonocytic leukemia, chronic monocytic-
leukemia and conditions associated with leukemia
involving activity of PMN neutral proteases e.g.
disseminated intravascular coagulation with compounds
of Formula I.

Treatment_of leukemia cells comprises:
administration of a therapeutically effective amount
of a compound of Formula I results in the inhibition
of proteinase 3/myelob1as€in. inhibition of elastase,
inhibition of proliferation of the leukemia cells,
induction of differentiation of the leukemia cells,
and remission of the disease state.

In one alternative embodiment the
invention concerns a method of treating leukemia
compriging: .
administration to a patient in need of such treatment
of a therapeutically effective amount of compound of
Formula I.

' ‘In a second alternative embodiment the
invention concerns a method of inhibiting proteinase
3/myeloblastin, comprising: ' '
administration to a patient in need of such inhibition

of a therapeutically effective amount of compound of
Formula I as defined above.



6) Conpound 81 - Anal ysis: [err] Calc: C, 68.01; H, 8.65; N,

. . 82
Found: C, 68.42; H 8.59; N, 9.17. 5 .7) Conpound
2ﬁg%yS|s [err] Calc—C 21 14; H 7.79; N, 9.21. _ .Found. C,
71.41; H, 7.68; N BEPMCEMBNT SHEEB)| Conpound 83 Anal ysi s: [ererg .
Calc: C, 67.15; H . '9-?9— Found:zg, 67.il,|H,_§:2Férrj . .
Conpoufpd; 8 Conmpound 86 nal ysi s: _
ol 09)70 o1 H ,34'5’ Jﬁ“ o Found: C, 70.37: H, 8.84; N,
8.77.
| - 31 -

In a third alternative embodiment the
invention concerns a method of inhibiting proteinase
3/myeloblastin and elastase, comprising:
administration to a patient in need of such inhibition
of a therapeut1ca11y effective amount of compound of
Formula I as or a pharmaceutically acceptable salt
thereof as defined above.

In a fourth embodiment the invention
‘concerns a method of inducing cellular
differentiation in leukemia cells comprising:
administration to a patient in need of such inhibition
of a therapeutically effective amount of compound of
Formula I or a pharmaceutlcally acceptable salt
thereof as defined above. _

| Each of the above alternative embodiments
(i.e., those relating to PR3 or cancer), -also
concerns co-administration of a compound of Formula I
as defined above, with an agent or agents known in
the art for treatment of leukemia, including, but not
limited to. epsilon-aminocaproic acid, heparin,
trasylol (aprotinin); prednisolone; cytosine-
arabinoside; B-mercaptopurine; cytarabine; an
anthracycline (see Young et. al. (1981) N. Engl. J.
Med. 305:139) such as daunorub1cin. doxorubicin and
ep1doxorub1c1n' Vitamin A derivatives including
retinoids and all-trans-retinoic acid (See Ellison
R.R. et.al. (1968) Blood 32: 507, Arabinosyl Cytosine:
A useful agent in the treatment of leukemia in
adults; Cytarabine: Therapeutic new dimensions,
Semin. Oncol. 12:1 (1985, supp 3); Weinstein H.J. et.
al. (1983) Blood 62:315, Chemotherapy for acute
myelogenous leukemia in children and adults results
in an enhanced therapeutic response.

10

15

20 -

25

30



11) Conpound 89 25 Anal ysis: [err] Calc:_C, 66.71; H 7.29; N

12. 54.
Anal ysi s:
68.82; H,

8.

10

15

20

25

30

Found: C, 66.91; H 7.40; N, 12.14.

ﬂif\

REPLACEMENT SHEET

13 JAN 1997

32 -

Accordingly, in a fifth alternative
embodiment the invention concerns a pharmaceutical
composition comprising:

a pharmaceutical carrier, a therapeutically effective
amount of compound selected from the group consisting
of epsilon-aminocaproic acid, heparin, trasylol,
prednisolone, cytosine arabinoside, B-mercaptopurine,
cytarabine, an anthracycline and a vitamin A
derivative; and a therapeut1ca11y effective amount of
compound of Formula I as defined above. )

In a sixth alternative embodiment the
invention concerns a method of treatlng leukemia
comprising:
co-administration to a-patient in need of such
treatment of a therepeutically effective amount of
compound selected from the group consisting of
epsilon-aminocaproic acid, heparin, trasylol,
prednisolone, cytosine arabinoside, b-mercaptopurine,
cytarabine, an anthracycline, and a vitamin A
derivative; and a therapeutically effective amount of
compound of Formula I as defined above. -

- In a seventh alternative embodiment the
invention concerns a method of inhibiting proteinase
3/myeloblastin, comprising:
co-administration to a patient in need of such
inhibition of a therapeutically effective amount of
compound selected from the group congisting of
epsilon-aminocaproic acid, heparin, trasylol, _
prednisolone, cytosine arabinoside, ﬁ-mercaptopur1ne,'
cytarabine, an anthracycline, and a vitamin A

derivative; and a therapeutically ‘effective amount of
compound of Formula I as defined above.

12) Conpound 90 30
[err] Calc: C, 68.67; H 8.31; N, 9.70. Found:
11;

G



. 85 - 13) Conpound 91 Anal ysis: [err] Calc: C 70.11

H 8.41; N, 9.61. Found: C, 70.17; H -8.64; N, 9.33. 5 14)
Conmpound 92 nal ysis: [err] Calc: C, 86.14;123 2522; hb 03
10. 29. Found: ; }12; N, 10.31. 1 npoun
Anal ysis: [err] - ﬁffgggﬁgiﬁkﬁ 5. %7, H, 7.67; N, 9.56. _ Found: C,
65.72; H 7.50; Nj 9.34. 15 16) } Conpound 94 Anal ysis: [err]
Calc: C, 70.04; H} 4. 083 JANTOIZ1 Found: C, 70.34; H 8.90; N,
8.93. 20 17) Qorpound 95

- 33 -~

In an eighth alternative embodiment the
invention concerns a method of inhibiting proteinase
3/myeloblastin and elastase, comprising:
administration to a patient in need of such inhibition
of a therapeutically effective amount of compound
selected from the group consisting of ,
epsilon-aminocaproic acid, heparin, trasylol,
prednisolone, cytosine arabinoside, P-mercaptopurine,
cytarabine, an anthracycline, and a vitamin A
derivative; and a therapeutically effective amount of
compound of Formula I as defined above.

In a ninth alternative embodiment the
invention concerns a method of inducing cell
differentiation in leukemia cells comprising:
administration to a patient in need of such inducing
of a therapeutically effective amount'of compound
selected from the group consisting of epsilon—amlno—
caproic acid, heparin, trasylol, prednisolone,
cytosine arabinoside, P-mercaptopurine, cytarabine,
an anthracycline and a vitamin A derivative; and a

: therapeutically effective amount of compound~of
Formula I as defined above. .

In a tenth alternative embodiment of the
invention the instant compourids can also be used in
the treatment of diseases associated with
over-expression of cDNa, such as those pulmonary
diseases is with abnormal, viscous, or inspissated
purulent secretions. Such conditions are found in
acute or chronic bronchopulmonary dlsease including
infectious pneumonia, bronchitis or
tracheobronchitis, bronchiectasis, cystic fibrosis,

- asthma, tuberculosis or fungal infections. Utility

10

15

20

25

30



Anal ysis: [err]

Cal c:

- 86-

Cal c: C, 69.32; H 8.28; N, 9.80. ~ Found: G,
69.41; H 8.25; N, 9.58. 25 18) Conpound 99 Anal ysis: [err]

C, 69.3

REPLACEMENT SHEET -

Found: C, 69.48; H 8.44; N,

13 JAN 1997

10

15

- 34 -

is also found in atelactasis due to tracheal or

btonchial impaction and complications of tracheostomy.

In addition, the instant compounds can be
co-administered with cDNase which also finds utility
in these pulmonary diseases, and which is described
in WO 90/07572.

The compounds of the invention are prepared
by known methods or are prepared among other methods
by the following representative schemes. For
example, methods for making such compounds are
disclosed in EP O 337 549, published October 18,

1989, which is hereby 1ncorporated by reference.

This invention also relates to a method of
treating inflammation in pat1ents-us1ng a compound of
Formula (I), particularly a preferred compound as the
active constituent.

It has been found that the foilowing

'compound are effective inhibitors of the proteolytic

20

25

_30

function of human neutrophil elastase as shown below
in Table 1 to 10.

Et

=
o
-

e,
—T\\
—N : C-0-A
I
o] H,

NH

N

Pr

8.

36



19) Conmpound 102

9.81

Anal ysi s:

Found: C, 67.50; H 7.24, N, 9.53 5

[err]

67.16; H, .7.56; N,

Cal c:
15

7.90; N, 11.78.
Compound 107

9. 24.

10

C, 66.99; H
22) Conpoun

Anal ysis: [err] Cal c:
C.67.04;, H 7.47, N, 12.21.

MENT SHER#) ] Conpound 105

EE Found: C, 67, 00;

[err]

| RERIGACEM®
ENm

7

Anjal jysi s:

Cal c:

O 0 N AWM rulg

g
= o

=
N

15

20

25

30

W WNNNNNNENNNDNR S e e e e
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- 35 -

A

.~~CH2CHyN(CH3 )

-CH2C02H
—CH2—C (0)N( Cﬂzcﬂzoﬁ) 2
. —Cﬁz-C(O )N(CH3 )CH2C(0)NH2

'—CH2C(0)NHfC(CH203)3
—CH2C(0)N(CH3)2

—CH2CH2N ( CH3 YAc
—CH2C(0)—PIO-0CH2Ph
—CH»C(0)~Pro-0OH

-CH( CH3 ) C02CH2Ph

~CH(CH3)COH

—CH(CH3 )C(O)N(Et-)z

~CH( CH3 )CHzN (CH3 ) 2

—CHZ CH2CH2N(CH3 ) y)
~CH»CHaN(0) (CHg )
—C32CH2N(Et)2-

~CHyCHy (4-morpholinyl)
—052C32CH2CH2N(CH3)2
—CHiC(O)-PrO-NHCHQPh
—CHzC(CH3)2N(CH3)2
—CHzCHzN(i—Pt)z '
-CHzcnz(4-carbobenzyloxy-l—p1peraz1ny1)
—CH2CH2N(II-B“ )2 :
—CﬂzcnchQCHzC32CH2N(CH3)2
~CHyCHy (1-piperazinyl) :
-CHZCHZ(4—methy1-1—piperaziny1)
-CBZCKZ(4-acety1-1-piperaz1ny1)
—Cﬂzcnzﬂ (Ph) 2
—CH2C32N(032CHfCH2)2
-CHZCH(Ph)N( CH3 ) 2
—C32CH2N(CH3)CH2Ph

Anal ysi s:
25;
Calc: C,

h ho
quef&r'm"dmé 64.93° H 8.25° N, 11.1

H, 8.

2. 20

C 67.30; H 7.20; N,
20) Conpound 104

Found: C,
[err]

64.69; H,
23)

N, 9.50.

-Kobs/[1]

1,566,000
1,667,000
3,428,000
4,293,000
4,448,000
2,997,000

1,558,000
12,501,000

1,571,000
2,891,000
1,132,000
2,815,000
2,472,000

2,855,000

2,162,000
2,291,000
4,733,000
1,934,000
4,956,000
1,470,000
1,671,000
4,115,000

992,000
1,988,000
1,709,000
4,685,000
3,262,000

188,000

891,000
656,000

1,180,000

C, 61.42; H 7.41;, N



Found: C, 61. 43 H 7.54; N, 9.05. 25 24) Conpound 110

Anal ysis: [ertl]. Calc C, 71.89; H, 7.58; N, 9.58. Found: C,
71.65; H 7. =SRENA&W4T SH S 87 -
25) Conpound {1l js: [err] Calc: C, 70.44; H, 7.47, N,
9. 66.
13 JAN 997 ’
- 36 -
TABLE 2
Et‘
5 Et ——"
| \©\ i
_ é’_N CH,-C-0O-A
0
CHj
10 NH
Pr
No. _A Kobs/[I]
15 .32 : —CE2CH2N(CH3)2 1,993,000
33 —CHzCHzCHzN(CH3 )2 : 1,151,000
34 -CHyCH9N(Et), 1,339,000
35 ~CHyCHy-(4-morpholinyl) : 1,725,000
36 -CH(CH3)CHoN(CH3)9, 1,688,000
20' 37 —Cﬂz-C(CH3)2N(CH3)2 : 2,100,000
38 —CH2COZH . 1,008,000

39  -CH,CH,N(CH3)CH,Ph 751,000



Found: C, 70.82, H, 7.46: N, 9.20. 5

[err] Calc: C, 70.88;, H 7.45, N, 9.72
7.44; N, 9.32. 10 27) Compound 115 Anal ysi s:
%3) Ggo?rgourd 1$E&Ad§MEﬂT§@EHS s: [err] Cal c:
9. 33. JFdund: C 68,40} H 8.14; N, 8.87. 20
Analysis: [edr]] 13 JANGWZ: \c| 67.79; H 7.42; N, 9.8s8.
67.81;, H 7.98;1 N, 9.76. 25 - 37 -
IABLE 3
Et
. ] [
V/am 0 CH,-C-A
@
Hy
10 NE
Pr
. No. _A
40  -N(CH,CH,0H),
15 4 " 4-methyl-l-piperazinyl
42 . 4-morpholinyl )
43 -NHCH, CHoN (CH3 )2
44 —N(CH3 ) CHzCHzN(CEs ) 2
45 —NHCH2CH2C32N(CE3 )2
20 46 -NHCH,CHy-~(4-pyridyl)
47  -NHCH,COoE |
48  -NHCH(CH3)CO,H
49  -NHCH,C(O)N(CH,CH,0H),
50 - -N(CEg)CHz(:OzH .
25 51  -NHCH(CH3)C(O)N(CH,CH,OH),
52 -N(CH3)CHyC(0)N(CH,CH,OH), -
53  -N(CH3)CH,CH,-(4-morphoiinyl)
54 -N(Cﬂa )CﬂzcﬂzN(Cﬂch20CH3 )2
55 -N(CH3 )CH,CH,oR(EL )2
30 56  -N(CH3)CHyCHyCH,N(CH3),
57

26) Conpound 113

Anal ysi s:
Found: C, 71.12; H,

[err]

Cal c:

Found: C, 70.14, H 7.63; N, 9.25. 15

~NHCH,CH(CE3)N(CH3),

C, 68.06; H 8.19; N,
29) Conpound 117

Found: C,

Kobs/[1]
1,241,000

974,000

1,088,000
1,211,000
1,243,000

.1,118,000
2,254,000

876,000
676,000

- 1,295,000
989,000
939,000
273,000
2,511,000
1,388,000
1,316,000
1,047,000
1,344,000



Jerr] Calc: C, 67.14; H, 8.26; N
B8.51; N, 11.28. . - 88 -
5. [err] Calc: C, 68.76; H, 8.32;

30) Conpound 11— YsSiS:
11. 86 Fo;naﬁtcPEE§WE4¥¢Ff
31) Conpound 19 Anal yk

N, 9.16.

FounFg JAN 6707} H.

8.19; N, 8.75.

- 38 -
"No. _A Kobs/[I]
58 ... -N(CH3)CH,CH,N(i-Pr)2 1,634,000
59 -N(n-Pr), 1,144,000
60 -N(Et), 1,079,000
> 61 3-chloroanilino- 733,000
62 3-methoxyanilino- 1,621,000
63 4-fluoroanilino- ,
64 —N(Cﬂs )C32CH2C32C02H 917,000
65  -N(CH3)CHyCH,CH,C(O)NHSO,Ph 1,335,000
10 66 ' -N(CH3)CHyCH,CH,N(CH;)CH,Ph 1,355,000
67 -N(CH3), 942,000
68  ~N(CH3)CH,Ph . 1,897,000
69  ~N(CH3)CH,CH,N(CH3)CH,Ph 2,792,000
70  -NH-0-CHyPh 2,371,000
15 71 -N(CH3)(4-carboxyphenyl) 1,508,000
72 -N(CH3)(4-benzénesulfonyl-
amino-carbonylphenyl) 3,284,000
IABLE &
20
Et
1 c-n
25 7 o
| O_CH; -
NH
30 Pr



5 32) Conpoupd-l21 Aradhysi s: [err] Calc: C, 68.66; H,
8.47; N, 9.42. REPLAGEMENT: saf.ETeu 02; H 8.32; N, 9.06. 10 33)
Compound 125 . ~Aatysts, rri Calc: C, 71.47; H 7.94; N, 9.01
Zﬁglns'sig? [7;?]5 i 173%%%5 gg's%? H 8.3‘21?5; Ol?l,rrpggngf% Found: C
69.03; H 7.79; N, LL-50.—-20 35) Conpound 132 Anal ysis: [err]
Calc: C, 71.15; H 8.53; N, 9.48. Found: C, 70.90; H, 8.74; N, 9.12
25 36) Conpotme—+33 Anal ysigy [err]
No. _A . Kobs/[I]
73 . -NHCH,CH,N(CH3)y 968,000
74  -NH-CH,CO,H 1,434,000
75 —N(CH3)CH2CH2N(CH3)2 1,916,000
5 76  -N(Et)CH,CH,N(CEH3), 1,436,000
77 —NHCHzcnzN(Et)z 1,187,000
78  -NHCH,CHp-(4-moxpholinyl) 1,841,000
79  -N(CH3)CH,CHy~(4-morpholinyl) 2,118,000
80  -N(CH3)CH,CH,N(CH,CH,0CH3)5 2,078,000
10 81  -N(CH3)CH,CH,N(EL), 2,191,000
82  -N(Ph)CH,CH,N(CH3), 2,504,000
83  -N(CH3)CH,CH,CH,N(CH3), 1,797,000
84  -NHCH,CH,N(i-Pr), | 2,100,000
85  -N(CH3)CHyCH,N(0)(CH3), 1,589,000
15 86  -N(CH3)CH,CH,N(i-Pr), 2,449,000
87  -NH-50,CHyCHy~(4-moxrpholinyl) 775,000
88 -NH-802C32CH2N(CH3)2 788,000
89  ~NHCH,CHy-(4-imidazolyl) 2,092,000
90  -NHCHoCHp-(l-piperidinyl) 941,000
20 91  -N(CH3)CH,CH,-(l-piperidinyl) 892,000
92 - -N(CH3)CHyCH,NHCH; 1,453,000
93  -N(CH3)CH,CH,N(CH3)Ac 1,960,000
94 -NHCH,CHp~(l-pyrrolidinyl) 1,239,000
- 95  -N(CH3)CHoCHy-(l-pyrrolidinyl) 1,005,000
25 96 -NHCHpCHp~(1H-1,2,4-triazol-1-yl) 1,397,000
97  -NH-CHpCHp-(l-imidazolyl) 1,070,000
98  -NH-CHCHy-(3-azabicyclo-[3.2.2-non-3-yl) 3,043,000
99  -NH-CHyCHp-(3-azaspiro[5.5]-undec-3-yl) 2,583,000
100 -~NH-CH,CH,-(2H-tetrazol-2-yl) 2,006,000
30 101 -NH-CH,CHp-(1H-tetrazol-l-yl) 2,053,000
102

—NHCHZC(O)—Pro-NHCHZPh

2,747,000



Calc: C, 71.80; H, 8.10; N, 8.37. Found: C, 71.86; H, 8.17; N

8. 18. ' H 7 égg-H 8 927) Cbnpougguﬁg7 C
0% W 767 N, b BEPCACEMENT SREEEbnd 130
13 JAN 1997
- 40 -
No. _A - -Kobs/[I]
103---N(CH3)CHZCHZ-(3—azabicyclo—
[3.2.2Jnon-3-y1) 2,996,000
104 -N(CH3)CHpCHp—(4-imidazolyl) 2,389,000
> 105 -N(CH3)CHpCH,N(CH3)Ac 2,398,000
106 -N(CH3)CH,CH,N(CH3)C(O)NHCH, 2,486,000
107 -N(CH3)CH,CH,N(CH3)S0,CHy 2,530,000
- 108 —-N(CH4)CH,CH, (3-azabicyclo-[3.2.2]- ’ .
. non-3-yl) 2,953,000
19 109 -NHCH,CH,-(1,1-dioxo-4-thiamorpholinyl) 1,275.000
110 4-dimethylaminobenzylamino 5,598,000
111 3-dimethylaminoanilino 2,286,000
112 -N(CH3)CH,CHp—(1,1-dioxo-4-thia-
morpholinyl) 1,596,000
15 113 4-dimethylaminoanilino . 2,591,000
114 -NHCHZCHZ—(1-benzy1—IH—imidaqu-Z—yl) 3,853,000
115 -N(CH3)CH,CHy(2-pyridyl) : 2,272,000
116 -N(CH3)(l-azabicyclo(2.2.2]oct-3-y] 3,480,000
117 —-NHCH,CHjy (4-benzyloxycarbonyl-1- _
20 piperazinyl) 6,231,000
118 1,2-diethylpyrazolidin-4-ylamino 1,001,000
119 2-(l-Srpytrolidinylmethyl)-l—pyrroliqinyl 2,692,000
120 -NHCH,CHj(4-hydroxy-l-piperidinyl) 1,728,000
121 ~NHCH,CHjy (1~homopiperidinyl) 2,069,000
25" 122 ~N(CH3)CHyCHy (1-homopiperidinyl) 2,899,000
123 ~NHCH,CHj (3-hydroxy-1-piperidinyl) 1,534,000
124 -N(CH3)CHyCH,(3-hydroxy-1-piperidinyl) 1,963,000
125 -N(CH3)CH,CH,N(CH3)CH,Ph 2,054,000
126 -N(CH3)ancnz(4-benzyloxy-1-piperidinyl) 3,476,000
-39 127 -N(n-Pr), 990,000
128 -N(Et),

1,454,000



Anal ysis: [err] _ Calc: C 79509; H 7.93; N, 10.48. ~ Found: C,
g c!i a;ggf H: gﬁ@‘ﬁﬂﬁlo’bﬁﬁf Conpo.lliggné:élzc, 67.02;Ana|, ’e. gi;[ﬁ,”]
9.89. 15 40) fpound 143 Anal ysis: [err] Calc: C, 68.77;
H 8.66; N, 11.80. 13 JAWwwyy-- . [68.57; H 8.50; N, 11.53 20 41)
Conmpound 144 Anal ysis: [efr Calc: C, 69.45; H 9.17; N
10. 65. Foupd:” C~ 69769+ 91 02; N, 10 35. 25 42) Conpound 145
Anal ysis: [err] — Calc: C 68.44;_Fh1Z;82; N, 11.08 Found: C,
68.69; H, 7.74; N, 10.76. ' .
No. A Kobs/[T]
129- - -N(CH3)CHyCH,(4-hydroxy-1-piperidinyl) 1,994,000
130 -N(CH3)CHyCH,(4-0x0-1-piperidinyl) 2,297,000
131 -NHCH,CHy(3-hydroxy-l-pyrtolidinyl) 1,111,000
> 132 -N(Et)CH,CH,(l-piperidinyl) 1,244,000
133 -N(CHZPh)CHZCHz(l-piperidinyl) 1,521,000
134 4-fluoroanilino- 724,000
135 3-chloroanilino- 201,000
136 3-methoxyanilino
10 137 -N(CHyPh)CH,CH,N(CHy), 1,380,000
138 -N(CH3)CHCHy(3-hydroxy-l-pyrrolidinyl) 960,000
139 -N(3-picolyl)CH,CHy(1-piperidinyl) 1,189,000
140 -NHCH(CH3 )CH2C32CH2N(ET.)2 1,361,000
141 -NHCH,CHj(2-S-hydroxymethyl-1- '
15 pyrrolidinyl 1,507,000
142 -N(CH3 )CH7CH, (4~-t-butoxycarbonyl-1- _
piperazinyl) . ' 3,471,000
143 -N{CH,CH,N(CH3)2], 1,878,000
20 144 FN[CHzCHzN(Et)z]z 1,508,000
145 —N(CH3)CHZCH2N(CE3)(3-pic01y1) 2,877,000
146 3,5-dimethyl-l-piperazinyl 1,518,000
147 -N(CH3)CHyCH,N(0)(CH3)CH,Ph 2,493,000
148 -N(CH3)CHpCH,N(CH3)(4—picolyl) 2,389,000
’s 149 Z-Sr(N—benzyl-N;methylaminomethyl)—1- _
pyrrolidinyl 3,268,000
150 -N(CH3)CHpCH,N(CH3)(2-picolyl) 2,165,000
151 ~N(CH3 )CH,CH, (1~piperazinyl) 1,191,000
152 1-homopiperazinyl 1,951,000
20 153  -N(CH3)CH,CHyN(CH3 )CHyCHoPh 2,797,000
i:: 2-(1-R-pyrrolidinylmethyl)—l-pyrrolidinyl-1,666.000

4-benzyl-l-homopiperazinyl

1,979,000



- 90- 43) Conmpound 148

Anal ysi s: Calc: C, 69.62; H
7.56; N, 11.27. Found: C, 69.79; H, 7.70; N, 11.12. 5 44)
gogn?)ound 149 ﬁEﬁMﬁ%M%NT é‘_@ﬁ-] Cal c: C,__ 72.50; H, 7.93; N,
13 JAN 1997
- 42 —
No. __ A _ _Kobs/(I]
156* - ~-N(CH3 )CH~{[CH(OH)] 4CE,0H 1,198,000
157 -N(CH3)CHp-[CH(OAc)],CHy0Ac 1,171,000
158 -N(CH3)CH,CH,N(CH3)(1-Naphthalenylmethyl) 1,075,000
> 159 -N(CH3)CH,CH,N(CH3)(2-Naphthalenylmethyl) 1,337,000
160 -N(CH3)CHpCH,N(CH3)CH(CH3)Ph 1,569,000 .
161 -N(CH3)CHyCH,N(CH,Ph), 1,021,000
162 1l-ethyl-3-piperidinylamino 949,000
163 -N(CH3)CHyCHyN(CH3)(2~furfuryl) 1,818,000
10 164 -N(CH3)CHCH,CH,CO,H 1,064,000
165 ~N(CH3)CHpCH,CH,C(0)NHSO,Ph 1,550,000
166 -N(CH3)CHyCH,N(CH3)CH,CH=CH, 1,359,000
167 —N(Cﬂa )Cﬂzcﬁz(:HzN(CKg )CHzPh 1,293,000
168 -N(CH3)—(Cﬂz)G—N(Cﬂ3)C32Ph 2,157,000
15 169 -N(CH3)CH,CH,0H 1,457,000
170 -N(CH3 )Cﬂzmzoc(O)N(Cﬁg )2 1,518,000
‘171 -N(CH3)CHCHyN(CH3)CHyCOo—t~Bu . 1,831,000
172 -N(CH3)(l-ethyl-3-piperidinyl) 1,545,000
173 -N(CH3)CHZCHZN(033)(tetrahydro-znk'
20 pyran-2-yl-methyl) 2,943,000
174 2,2,6,6-tetramethylpiperidin-4-ylamino - 869,000
175 —N(CH3)(4-carboxypheny1) 1,055,000
176 —N(CH3)(4-benzenesulfonylaminocarbonyl— . 3,231,000
phenyl
25 177 —N(cn3)cnzcnznccn3)<4-cyanobenzy1) 2,201,000
178 -N(CH3)CHyCH,N(CH3)(4-methylbenzyl) 1,870,000
179 -N(CH3)CH,CH,N(CH3)(3-cyanobenzyl) 2,448,000
180 -N(CH3)CHpCHyN(CH3)(4-trifluoro- |
methylbenzyl 905,000
30 181

-N(CH3)CH7CH;N(CH3 ) (3-trifluoromethyl- -

benzyl)

564,000



Found: C, 72.44; H 7.99; N, 8.87. 10
Anal ysi s:
69.93; H, 7.65]
Calc: C, 68.60;
11.90. 20
72.46; H, 7.43;
Conmpound 246

9. 10.

[err]

10

15

20

25

30

182-

183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207

208

209
210

.45) Conpound 150

9.83; H 7.74; N 11.31. - Found: C,

[err]

46) Conpound 151 Anal ysi s:
. Found: C, 68.40; H, 8.16; N,
Anal ysis: [err] Calc: C
Fdund: C, 72.49; H 7.49;, N, 9.25 25
eryr ] Calc: C, 72.26; H 7.61; N
- - 43 - '
A Kobs/[1]
- -N(CH3)CHCH, (CH3) (4-fluorobenzyl) 2,137,000
~NHCH(CH3 )PH(0)0H 977,000
L-lysine (o-~N) 755,000
—~N(CH3)CHyCH,N(CH3 ) (cyclopropylmethyl) 1,787,000
~N(CH3)CH,CH(Ph)N(CH3)5 1,053,000
—N(CH3)2 _ 1,749,000
~N(CH3)CHyPh 1,837,000
~N(CH3)(1-benzyl-3-piperidinyl) 1,879,000
-NH-0-CH,Ph 1,797,000
—N(3-picoly1)CHZCHZN(CH3)CH2PH 2,538,000
~N(CH3)CH,CH,N(CH3) ( 4-methoxybenzyl) 1,785,000
~N(4-picolyl)CH,CH,N(CH3)CHoPh 2,243,000
~N(2-picolyl)CH,CH,N(CH3)CH,Ph 2,473,000

-N(CH3)CHaCHyN(CH3) (2, 4-dimethylbenzyl) 1,119,000

~N(CH3)CH,CH, (2, 6-dimethyl-4-morpholinyl) 1,530,000

~NH, 1,638,000
-NHCH3 1,825,000
4-morpholinyl 2,376,000
cis-2,6-dimethyl-4-morpholinyl 1,837,000
—NH—CH2032CH2CH3 : - 2,460,000
-N(CH3)CHZCHZN(CH3)C(=N#CN)NHPh 1,763,000
~N(CH3)CH,CHaN(CH3 ) (3-£1uorobenzyl) 1,262,000
~N(CH3)CHyCHN(CH3) (2~chlorobenzyl) 1,591,000
-~N(CH3 )CH,CH,N(CH3 ) (3-methoxybenzyl) 1,911,000

~N(CH3)CHoCH,N(CH3) (3, 5-dimethoxybenzyl) 1,735,000

3,4~dihydro-6,7-dimethoxy-2-(1H)iso-

quinolinyl 2,698,000
-N(CH3)(1-benzyl-4-piperidinyl) -~ . 1,948,000
L-1lysine (e-N) - 929,000

-N(CH3 )CH,CHpN(CH3 ) (2-adamantyl) 2,132,000

48)



Found: C, 72.35;

91 -

8.29: N, 9.29
Anal

158

49)

10

15

20

25

30

No.

211

212
213
214
215
216
217
218

219
220

221
222

223

224
225
226
227
228
229

230

231
232
233
234
235
236
237

c [err]
8.27; N, 9.35. 5
C, 73.29; H, 7.65;

- 44 -

A

"~N(CH3)(4~piperidinyl)

S-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl
-N(CH3)C32C02H
—N(CH3)C32C32CH2N(CH3)C32033

-N(CH3) (1-methyl-4-piperidinyl)
-N(CH3) (1-propyl-4-piperidinyl)
~-N(CH3) (1l-ethyl-4-piperidinyl)
-N(CH3)CH2CH(CH3)N(CH3)CH2Ph
—N(CH3)CH2CH(CH3)N(CH3)2
—N(CH3)CHZCH2N(CH3)(bicyclo[z.2.1]—
hept-2-yl1)
-N(CH3)CHZCHZNH(Z—adamantyl)
~N(CH3)CH,CH,N(CH3)(6,6-dimethylbicyclo-
[3.1.1Jhept-2-y1 |
-N(CH3)CH20H2N(CH3)(biCYCIO[3tz.l]—
oct-Z—yl)' :
-NH(t-Bu) -

~N¢CH3 )CH,CH,N(CH3 ) (1-cyclohexen-1-y1)
-N(CH3)C32CH2NHC(CES)20H=CHZ
2—§—carboxamido-1—pyrrolidinyl
2-hydroxymethyl-l~piperidinyl
3-dimethylamino-l-pyrrolidinyl
~-N(CH3)CH2CH,N(CH3 ) (cyclohexylmethyl)

'—N(Cﬂa)C32C32N(C32CH=CH2)C(C33)ch=Cﬂz

~N(CH3)CH,CH,N(CH3 ) (4-ethylcyclohexyl)
-N(CH3)CH,CH,N(CH3 ) (2-ethylcyclohexyl)
-N(CH3)CH,CH,N(CH3 ) (4-methylcyclohexyl)
~N(CH3 )CH,CH,N(CH3 ) (cyclohexyl)

~N(CH3 )CHCHoN(CH3 )CH,COoH-TFA
~N(CH3)CH,CH,N(CH3 )CH,C(0)N(CH3 )

Calé:

C, 69.70; H,

50) Conpound

N, 8.33.

_Kobs/[I1
85,000
860,000
984,000
1,099,000
1,283,000
1,312,000

' 1,422,000

2,123,000
1,5885000

1,874,000
3,010,000

2,288,000
2,584,000

1,839,000
1,3095000
931,000
50,000
1,336,000

925,000
2,476,000
2,030,000
2,166,000
1,952,000

31,000
2,679,000



Found: C, 73.71, H 7.75, N, 7.75. 10

[err]

7.75; N, 7.80. 15
C, 70.78; H:

Cal c:
8.59. 20

73.05; H 7.70; N,
54) Conpound 166

N, 9.50

10

15

20

25

30

Cal c:

53) c

51) Conpound 159
FC—*7° Q9. . H _7.66; N, 8.31.
EMFEWWQHEE'T 0

Anal ysis: [e

Anal ysis: [err]

Anal ysis] Jlerr] Cal.c.

F

und: C, 6738 H, 7985N 9.41.

No.
238
239
240
241

242
243
244
245
246
247
248
249
250
251
252
253

_A

- -3-dimethylamino-l-azetidinyl

1-diphenylmethy1—3-azetidinyl
—N(CH)CHZCHZN(CH3)(cyclohéxylmethyl)
—NHCH2CH2N(Et)C32CH20CH3

Anal ysi s:

rr

Cal c:

Found: C, 73.40;

Found: C, 71.00; H, 8.05; N,

C,

QQFJAELW97 Foynd: C, 73.29: H 7.95 N, 7.37. 25
C, 67.20: H, 8.37;

_Kobs/[I]_

3,003,000
1,090,000

Et

Bt —
B

R
-CH3

4—f1uorophehy1
3~chlorophenyl

phenyl
benzyl
H

i-Pr
i-Bu

~CH,CO,Et

-CHZCOZH
Et
Pr

ABL

Pr

-Kobs/[I]

1,700,000
7,486,900
2,453,000

'5'2761000

5,171,000
1,100,000
2,392,000
2,476,000
1,571,000
1,947,000
2,324,000
1,768,000

H1



-92-
8.36; N, 8.41.
177

10

15

20

25

30

No.
254-
255
256

257
258
259
260
261
262
263
264
265
265a

" 265¢

Calc: C, 71.56; H, 7.43; N, 10, 98.
3. 10 57) Conpound 178
- 46 -
—R Kobs/fI]1
- 2-pyrimidinyl 2,142,000
-CHzCHzOC(O )NHCH3 2,548,000
cyclopropyl 3,587,000
256a —CHyCH,0H 2,000,000
IABLE 6
Et o
Et-_j__;fs
//__N ) ( CHZ) n~- C-A
0O
NH
o _A_ Kobs/{T]
1 NH, 2,342,000
1 4-morpholinyl 1,785,000
1 ~N(CH3 )CH2CEaN(CH3 ) o 2,522,000
0  -N(CH3)CHyCH,N(CHs), .3,317,000
0 -N(CH3) (n-Bu) 3,125,000
0 4-methyl-l-piperazinyl 3,805,000
0 -N(CH3)CH,CH,N(CH3)CH,Ph 3,427,000
0 4-cyclopropyl-l-piperazinyl 4,500,000
0 1-plperaz1ny1 3,250,000
0 4~(2-hydroxyethyl)- 1—p1peraz1ny1 4,800,000
0

265d

55) Cbnpound 171

Analyéis [err]

4-morpholinyl

Cal c:
Found C, 65.26: H 8.15: N, 8.07. 5

3,700,000

C, 64.95; H
56) Conpound



Anal ysis: [err] Calc: C, 72.81; H 8.04; N, 8.94. . Found: C,

72.96; H 8.17; N, 8.83. 15 58) Conpound 179 _ Anal ysis: [err]
Calc: C 71.56; H, 7.43; N, 10.98. Found: C, 72.00; H, 7.55; N,
10.87. 20 52)—Conpound..180 Anal ysis: [err] Calc: C,
67.04; H, 6.96;| REPBACEMENT SHEET |Found: C, 67.02; H, 7.25;,N, .8.23. 25
60) Corrpound 1811 Arratysi §: [err] Calc: C, 67.04; H 6.96;
N, 8.23 Faur)‘d& JS’N %@763, H 6.98; N, 7.94.
- 47 -
TABLE 7
Et
-
5 Et\ N O
/ (CH,)~C-A
4
10
/ N\
CON O
RN /
Pr
15 No. _n  Rq A - _Kobs/[I]
266 1 H 4-morpholinyl 169,000
267 1 H  -N(Et), 334,000
268 1 H -N(cn3)cnzcnzmcn3)2 142,000
269 1 CH3 NH, 637,000
20 270 1 CHj N(Et), ' N - 740,000
271 1._ _CH3 N(n-Pr)9 N 826,000
272 0  Et "~N(CH3)CHCHyN(CH3 ), . 2,423,000
273 0

Et ~-N(CH3) (n~Bu) 3,258,000 |



- 93- 61) Conpound 182
7.51; N, 8.88

185 Anal ysis:[err]
Found: C, 70.44; .H_.8.45;
[err] Cal

8.25; N, 8.45.

10

15

20

Anal ysis: [err] Cal c:

Found: C[ 70.28: H 7.74: N, 8.82. 5
Calc: C, 70.80; H 8.39: N 9.71

N
i)

964, 10 .63) Conpound 186

C REFLACEMERST; SWEET7197; N, 8.93

C, 70.45; H,
62) Conpound

Anal ysi s:

Found: C, 71.12; H,

13 JAN 1997
- 48 -
IABLE 8
Et
‘ \\\O
= T §
7N (CHz) n—C-A
@)
ON O
| n___/
| NH:
. R
Pr
No. n. By _A _Kobs/{I1_
276 1 H NH, | 430,000
275 1 H —N(CH3)CH2CH2N(CH3)2 290,000
276 1 H -0CHj 440,000
277 0 H ~N(CH3 )CH,CH,N(CH3 ), 548,000
;:1,8 0 H ~OCH,CHoN(CH3 )5 135,000
9 0 H  -NGEt), 566,000
280 O H 4-morpholinyl

577,000



15 64) Conpound 191 Anal ysis: [err] Calc: C, 69.78; H,

7.16; N, 9.58 Found: C, 69.75; H 7.31; N, 9.68. 20 65) Conpound
203 Anal ysis [errl] Calc: C, 68.31; H 7.62; N, 8.61
Found: C, 68.3 R\EHIECEWENT'\SHQTE’;- 25 66) Conpound 204 Anal ysi s:
[err] Ccl 68~66—t; 32; N, 8.66. Found: C, 68.32, H,
7.48; N, 8.42. : ' :
13 JAN 1997
- 49 -
ABLE
Et
5 Et~ \\“\

R,
10
NH
Rj
Pr.
15 Mo. _n Ry Rp ' A ' Kobs/[11°
281 1 H CO M ' 4-morpholinyl 62,000
282 1 ~C0,CH,CHN(CHg ) 4-morphol inyl 421,000
283 1 H ~CON(CH3)CH,CH,N(CH3),  d-miorpholinyl 393,000
4 1 W —OH —N(CH3 ) CH,CHN(CHg ), 309,000
20 285 1 H 0CH, ~N(CH3 ) CHyCHN(CHg ), 566,000
286 0 H ~CON(CHy) -N(Cli3)CHzCHéN(CH3)2 551,000
287 0 o ~COH o —N(CH3)CHCH,N(CH3) 113,000
288 0 H ~CH,OH ' —N(CH3)CH,CH,N(CHg), . 854,000
289 1 H 0CH; ~N(CH;) CH,CH,N(CH3) 754,000
25 290 0 ® 0CH, —N(CH3)CHoCH,N(CHg), . 1,010,000
291 0 ocH, H ~N(CH3) CHyCH N(CHy ), 1,754,000
292 1 ~CHyOCON(EL), Ciy 4-morpholinyl 807,000
293 1 -CON(n-Pr), CHg -N(EL), _ 457,000
294 1 CON(n-Pr),  CHy 4-morpholinyl 255,000
30 295 0 H CN ~N(CH3 ) CH,CH,N(CH3) 846,000
296 0 M ' 0Et ~N(CH3) CH,CHN(CH3 ) CH,Ph 776,000
297 o

H 2-(4-morpholinocarbonylphenyl) -N(CH3)CH2CH2N(CH3)CHz9h 1,077,000



-94- .67) Conpound 205 Anal ysis: [err] Calc: C, 69.63;

H 7.90; N, 8.54.. Found: C, 69.72; N, 7.91; N, 8.54. 5 68)
Conmpound 206 Apalvsis: [err] Calc: C, 68.15; H 7.86; N,
8.15 FREPOACEMENTSSQEET M. 8.02; N, 8.15. 10

Exanmpl e 12 -S-RE-S5) 13, 3 - D|ethyl 2-[4-[[[2-(4-hydroxy-1-

pi peridinyl)e&th ]1 no] car b@gnyl ] phenoxy] - N-[ 1- (4- 15

net hyl phenyl )bqt yl ?{nd ANXB91 - 4zét i di necar boxani de ' When

1- (2- am noet hyl)-4-benzy| oxypi peri di ne

- 50 -

No. _n_ Rz Bg- —A_ Kobs/[11

298 -0 H OCH3 4-methyl-1-piperazinyl 1,845,000

299 0 H c —N(CH,) CH,CH,N(CH3) 1,475,000

300 0 H C ~N(CHg ) CH,CHN(EL) 1,262,000
5 301 o H i N(CH3)CH,CHN(i-PF), 1,497,000

32 0 W C ~N(CHZ)CH,CH,N(CHy)CHoPh 1,462,000

303 0 OCHy CHy ~N(CH3) CH,CH,N(CH,)

IABLE 10
10
EC
‘ \\\\O 2
Et \——r
15
- LN c A
o

20

No. B " Re. _A_  _Kobs/[I1_
25 304 CHy CHy  -OCHyCH,N(CH3), 563,000

305 CH; CH3  -OCHpCH,N(Et), . 749,000

306 CH3 CH3 -OCH2C32N( i-Pr )2 612,000

307 CH, CH3 —N(CH3 )CH2CH2N(CH3)2 352,000 -

308 - CHy CHS —N(_CH3)CH2CH2N(E‘I’.)2 377,000
30 309 cH; CH3  -N(Et)CH,CH,N(CH3), 398,000

310 H oH ~N(CH3)CH,CH;N(CH3), 838,000



is used in place of N N N -trinethylethylene dianne

of Exanple |1b t

3,3-diethyl-2-[4TF%€ I

pi peri di nyl ] et hyl
nmet hyl phenyl ) but y
[S-(R+, S*)]3-3, 3-
pi peri di nyl) et hyl
met hyl - phenyl ) but

)

m no] car bonyl |} p
| 11- 44 3x9AR-13Rt |} di
dilet hyl - 2-[4-[[ [j2-
amtrroftaroonyl | pH

[—

[S (R, S*)]
1- 20 |

henoxy] - N-[ 1- (4-

necar boxam de.
(4- hydr oxy-1 -
enoxy]-N-[Il-(4- 25

|]-4-o0x0-1-.azeti-d

solution of the a
containing 22 ny
_pressure.

The

of

m de fromstep A above

li ne- car boxam de

B)

in 10 M of gl acial
10% Pd/-C i s hyds dilerat ed under 42 | b hydrogen 30
When TLC indicate conpletion of the

reacti on,
filtered and concentrated in

.vacuo after the addition of 50 ni
Enzyme Assays for the Inhibition of Human

in the procedure

A
acetic acid

the m xture is
t ol uene.

Polymorphonuclear Leukocyte Elastase Via Hydrolysis
of N-t-Boc-alanyl-alanyl-prolylalanine-p-nitroanilide
(Boc-AAPAN) or N-t-Boc-alanyl-prolylvaline-p-nitro-

10

anilide (Boc—-AAPVN) Reagent:

0.05M TES (N-tris[hydroxymethyl]methyl-2-
" mino-ethanesulfonic acid) Buffer, pH 7.5.

0.2 mM Boc-AAPAN or Boc-AAPVN.

To prepare substrate, the solid was first

dissolved in 10.0 ml DMSO.

added to a final volume of 100 ml.
Crude extract of human polymorphonuclear
leukocytes (PMN) containiﬁg elastase activity.
Inhibitors (azetidinones) to be tested

15

added.

dissolved in DMSO just before use.

Buffer at pH 7.5 was then

To 1.0 ml of 0.2 mM Boc-AAPAN in a cuvette,
0.01-0.1 ml of DMSO with or without inhibitor was

After mixing, a measurement was taken at 410

mp to detect:any spontaneous hyd:olysis due to

20

presence of test compound.

0.05 Milliliters of PMN

extract was then added and the AOD/min at 410 mp

was measured and recorded.

photometer was used.
Results were expressed to the nearest

25

Beckman model 35 spect:o—

thousand Kobs/I which is the second order rate

constant in per mole.per second for inactivation of
the enzyme.



- 95- residue is dissolved in ethyl acetate, washed with sat ur at ed

sodi um bi carbonat e--sol ution or gani ¢ | ayer is drhi ed with sﬁdijum .

sul fate and co HEET jacuo. The residue is chromatographed on

g silica ge QEP[RGEMENT : | in methylene chloride and yi el ds 96

ng of (B[ R+, S*;] %Bihj thyl -2-[14-[[] 2- (4- hydr oxy-1 -

pi peri di nyl) et hyl aﬁ‘ﬁ] nyil liphenoxy] - N-[ | - ( 4- .

met hyl - phenyl ) but 1] - 4- oxao-1-azZet} di ne- car boxani de 10 Anal ysi s:

[err] lc: C, 65.83; H}8.13; N, 9.30 Found: C, 66.10; H
I

8.06; N, 8.91 Yhen

-(2-aniggethy|)-4-benzyloxypiperidine

. The elastase activity in the crude PMN
extract may vary from one preparat10n to another. A
control of each new batch is rumn, and the volume
added in the assay procedure is adjusted according to
activity. o

This invention also relates to a method of
treating inflammation in patients using a compound of
Formula (I), particularly a preferred compound as the
active constituent. : | _

It has been found that the compounds of
Formula (I) are effective inhibitors. of the
proteolytic function of human neutrophil elastase.

- Accordingly, the compounds of Formula (I),
can be used to reduce inflammation and/or relieve
pain in diseases such as emphysema, rheumatoid
arthritis, osteoarthritis, gout, bronchial
inflammation, chronic or acute bronchitis, cystic
fibrosis, adult respiratory distress syndrome,
atherosclerosis, sepsis, septicemia, shock,
periodontitis, glomerular nephritis or nephosis,
myocardial infarction, reperfusion injury,'infectious

'arthritis,'fheumatic fever and the like, and may
reduce hemorrhage in acute promyelocytic leukemia and
the like. o | o

In this capacity, and as appreciated by
those of skill in the art, therapy comprising
administration of compounds of Formula I may actually
include co-administration of one or more additional
active agents. Classes of active agents include, but.
are not limited to Byo-adrenergic agonists;
anti-cholinergic agents; steroids; non-steroidal
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S replaéed,in t he procedure of Exanple 12 by the appropri ate am nes,

the foll owi ng conpounds 123, 124 129, 131 and 1?8 a{e obtaine(éélilorC

20 1 T Anal ysis: [err . G
g)éaggl eH 8. 16;)N, 9. EELOAUWEMQS*?EE ng: C, 68.68;, H 8.18; N, _ 8.65 25 N 2)
Conpound 131 Anal ysis: [efr Calc: C, 65.92; H 7.96; N,
9.61 30 Found:| ¢ 43 SAN W97 7)84; N, 0. 45

- 53 -

anti-inflammatory agents (NSAID's); mucolytic agents;
most .all stabilizers; and antibacterialg.

For purposes of this specification,
P2-adrenergic agonists are intended to include, but
are not limited to, metaproterenol, -terbutaline,
isoetharine, albuterol, and ritodrine, carbuterol,

- fenoterol, quinterenol, rimiterol, salmefamol,
soterenol, and tretoquinol.

For purposes of this specification, anti-
chol1nerg1c agents are intended to include, but are
not limited to, atropine, and 1ptratrop1um-brom1de

For purposes of this specification,

mucolytic agents are -intened to .include, but are not
limited to acetylcysteine and guattenesin,
o For purposes of this specification, steroids
are intended to include, but are not limited to,
prednisone, beclomethasone, budesonide, solumedrol,
triamcinolone, and methyl-prednisolone.

For purposes of this specification most cell
stabilizers are intended to ihclude, but are not
limited to cromolyn and ketotafin. | -

For purposes of this specification, non-
steroidal anti-inflammatory agents are intended to-
include, but are not limited to aspirin, diflunisal,
naphthylsalicylate, phenylbutazolone, oxyphenbuta-
zolone, indomethacin, sulindac, mefenamic acid,
meclofenamate sodiunm, tolmetin, 1buprofen, naproxen,
fenoprofen and piroxicam.

For the purposes of this gpecification,
antibacterial agents are intended to include the
broad classes of penicillins, cephalosporins and

10
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- 96- 3) Cbnpound :
8.06; N, 9.53 B

Anal ysis: [err] Calc: C, 67.43; H,
q7.61; H 8.06; N, 9.37 . .
di am nes used to prepare the am no am des 10

CgmgndSHﬁﬂ

descri bed herejnjwere co y avail abl e or prepared according to
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other -beta-lactams, aminoglycosides, quinolones,'
macrolides, tetracyclines, sulfonamides, lincosamidesg
and polymyxins. The penicillins, in turn, are

‘intended to include, but are not limited to

penicillin G, penicillin V, methicillin, nafcillin,
oxacillin, cloxacillin, dicloxacillin, floxacillin,
ampicillin, ampicillin/sulbactam, amoxicillin,
amoxicillin/clavulanate, hetacillin, cyclacillin,
bacampicillin, carbenicillin, carbenicillin indanyl,
ticarcillin, ticarcillin/clavulanate, azlocillin,
mezlocillin, peperacillin, and mecillinam. The
cephalosporins and other beta-lactams are intended to
include, but are not limited to cephalothin,

- cephapirin, cephalexin, cephradine, cefazolin,

cefadroxil, cefaclor; cefamandole, cefotetan,
cefoxitin, ceruroxime, cefonicid, ceforadine,
cefixime, cefotaxime, moxalactam, ceftizoxime,
cetriaxome, ceftizoxime, cetriaxone, cephoperazone;
ceftazidime, imipenem and aztreonam. The :
aminoglycosides are intended to include,. but are not
limited to streptomycin,.gentamicin,'tobramyein,
amikacin, netilmicin, kanamycin and neomycin. The
quinolones are intended to inciude, but are not
limited to nalidixic acid, norfloxacin, enoxac1n,
ciprofloxacin, ofloxacin, sparfloxacin and
temafloxacin. The macrolides are intended to
include, but are not limited to erythomycin,
spiramycin and azithromycin. The tetracyclines are
intended to include, but are not limited to
doxycycline, minocycline and tetracycline. The
sulfonamides are intended to include, but are not



15 -~ Jerr] 20 20 EXAVPLE 13 A

N- cyanonet hyl honopi per azi ne. ‘ To a solution of 1.98 ¢
honopi per azi nemi—E6 Tlh ttone i s added 4.25 g of powdered anhydrous
25 sodi um car dﬁﬁlé CEMENT1 9BERY 1of chl oroacetonitrite. After 24 hrs the
reaction m xtuye tered and the filter cake washed with 100 n

acetone. The c JAN 9971 tfates are concentrated in vacuo and the
resi due chgo tographed on| sjlica gel using nethylene 30 chloride as
the eluent. The byetd—of—TNFCyanpnet hyl honopi perazine is 2.69 g.
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limited to sulfanilamide, sulfamethoxazole,
sulfacetamide, sulfadiazine, sulfisoxazole and
co-trimoxazole (trimethoprim/sulfamethoxazole). The
lincosamides are intended to include, but are not
limited to clindamycin and lincomycin. The
polymyxins (polypeptides) are intended to include,
but are not limited to polymyxin B and colistin.

Alternatively, compounds of Formula I are -
useful in the treatment of certain cancers including
nonlymphoblastic leukemias, acute myelogenous
leukemia (FAB Ml and FAB M2), acute promyelocytic
leukemia (FAB M3), acute myelomonocytic leukemia (FAB
M4), acute monocyte leukemia (FAB M5),
erythroleukemia, chronic myelogenous leukemia,
chronic myelomonocytic leukemia, chronic monocytic
leukemia and conditions associated with leukemia
involving activity of PMN neutral proteases e.g.
disseminated intravascular coagulation.

Similarly, compounds of Formula I are useful
for the inhibition of proteinase 3/myeloblastin,
inhibition of elastase, inhibition of proliferation
of leukemia cells, inducing differentiation of

leukemia cells and remission of the disease state of
leukemia.

10
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25 Moreover, as described above, such treatment

may optionally comprise the co-administration of an
agent such as a compound selected from the group
consisting of epsilon-aminocaproic acid, heparin,
trasylol, predn1solone cytosine arabinoside,
b-mercaptopur1ne cytarabine, an anthracycline and a
vitamin A derivative such as retinoic acid.

‘30



-97- B. N-(2-am noethyl)honopi perazi ne. To a suspension

of 1.02 g |ithi urp-edtn e g¢diide in 50 mM of ether is slowy added a
sol ution of ;GEPQNE \ anonet Ryl honopi perazine in 25 mM 5 ether.
After the addition i conplete tHejmi xture is heated at reflux for 1
hour, then cool ed} tb MopyAN ¥W97enpdrature and quenched carefully with 1 ni
water, 1 m o L5&)sodiun1hyo-c I de solution and 3 mM water: The
mxture is filterg

db-hrougirsSodi um bul fate, the 10 filter cake washed wel |
conbi ned filtrates concentrated in vacuo to yield

- 56 -

with ether and th¢g
2. 60 g.

For each of the uses, the compounds of
Formula (X) and optional treatment agents, may be
administered orally, topically, parenterally, by
inhalation spray or rectally in dosage unit
Formulations containing conventional non-toxic

'pharmaceutically acceptable carriers, adjuvants and
vehicles. The term parenteral as used herein
includes subcutaneous injections, intravenous,
intramuscular, intrasternal injection or infusion
techniques. In addition to the treatment of
warm-blooded animals such as mice, rats, horses,
dogs, cats, etc., the compounds of the invention are
effective in the treatment of humans. .

For treatment as described above the
compounds of Formula (I) may be administered orally,
topically, parenterally, by inhalation Spray or
rectally in dosage unit Formulations containing
conventional non-toxic pharmaceutically acceptable
carriers, adjuvants and vehicles. The term
parenteral as used herein includes subcutaneous
injections, intravenous, intramuscular, intrasternal
injection or infusion techniques. In addition to the
treatment of warm-blooded animals such as mice, rats,
horses, dogs, cats, etc., thé compounds of the
invention are effective in the treatment of humans.

The pharmaceutical compositions containing
the active ingredient may be in a form suitable for
oral use, for example, as tablets, troches, lozenges,
agueous or oily suspensions, dispersible powders or
granules, emulsions, hard or soft capsules, or syrups
or elixirs. Compositions intended for oral use may
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N- (2- am noet hyl ) honopi per azi ne. , [err] 15 20

: . . A .
. ¢dyyl{lam noet hyl ) honopi per azine.

E_X,(A\Q/I_D:C_Er rlnim (ngeth I Ef% e{“gﬁ'rggj‘dq% _ - To a carefull ympre]E)ar ed

solution of 0.718 gt - of 60% sddijum hydri de di spension in 75 o]

absol ute 30
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ethahol W3 JANW97bde
of ethyl formate.| After 5 m nutgs
gm of N-(2-am noet hyTJTTomopi per azi

cooled to O[err] is added 7.3 ni
here is added a solution of 2.55

- 57 -~

be prepared according to any method known to the art

for.-the manufacture of pharmaceutical compositions
and such compositions may contain one Oor more agents
selected from the group consisting of sweetening
agents, flavoring agents, coloring agents and
preserving agents in order to provide pharmaceutically
elegant and palatable preparation. Tablets contain
the active ingredient in admixture with non-toxic. -
pharmaceutically acceptable excipients which are
suitable for the manufacture of tablets. These
excipients may be for example, inert diluents, such
as calcium carbonate, sodium carbonate, lactose,
calcium phosphate or sodium phosphate; granulating
and disintegrating agents, for example, corn starch,
or alginic acid; binding agents, for example starch,
gelatin or acacia, and lubricating agents, for
example magnesium stearate, stearic acid or talc.

The tablets may be uncoated or they may be_coated'by
known techniques to delay disintegration and .
absorption in the gastrointestinal tract and thereby
provide a sustained action over a longer period. For

example, a time delay material such as glyceryl

monostearate or glyceryl distearate may be employed.
Formulations for oral use may also be
presented as hard gelatin capsules wherein the active
ingredient is mixed with an inert solid diluent, for
example, calcium carbonate, calcium phosphate or
kaolin, or as soft gelatin capsules vwherein the active
ingredient is mixed with water or an oil medium, for
example peanut oil, liquid paraffin, or olive oil.



- 98- in 25 m absolute ethanol. The mxture is stirred at
tenperature overnight Sat ur at ed sodi um bi carbonate solution (15 nl)

i's then added ape—tire rgagtipn mxture is stirred with 150 nl et

acetate, filter dREﬂﬁgﬁM NTérF ahd the filtrate 'poncentrated_in
vacuo. Chromat qgiaphy of the résidue on 150 gmsilica gel using an
el uent of nethyliele 413 JARI®IT d¢/ fret hanol / conc. anmoni um hydr oxi de

(95/5/ 0. 5)
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ivies 2.78 g of N @2- fornan1doethy|)honbp|pera2|ne
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Aqueous suspensions contain the active
materials in admixture with excipients suitable for
the manufacture of agueous suspensions. Such
excipients are suspending agents, for example sodium
carboxymethylcellulose, methylcellulose, hydroxy-
propylmethylcelluloée, sodium alginate, polyvinyl-
pyrrolidone, gum tragacanth and gum acacia;
dispersing or wetting agents may be a naturally-

‘occurring phosphatide, for example lecithin, or

condensation products of an alkylene oxide with fatty
acids, for example polyoxyethylene stearate, or
condensation products of ethylene oxide with long
chain aliphatic alcohols, for example heptadecaethyl-
eneoxycetanol, or condensation products of ethylene
oxide with partial esters derived from fatty acids
and a hexitol such as polyoxyethylene sorbitol mono-
oleate, or condensation products of ethylene oxide
with partial esters derived from fatty acids and
hexitol anhydrides, for example polyoxyethylene
sorbitan monooleate. The said aqueous gsuspensions
may also contain one or more preservatives, for
example ethyl, or n-propyl, P-hydroxybenzoate, one or
more coloring agents, one or more flavoring agents,
and one or more sweetening agents, such as sucrose or
saccharin. .

0ily suspension may be formulated by
suspending the active ingredient in a vegetable oil,
for example arachis oil, olive oil, sesame o0il or
coconut oil, or in a mineral o0il such ag liquid
paraffin. The oily suspensions may contain a
thickening agent, for example beeswax, hard paraffin

room

hyl 5



10 B). N-(2-nethylam noet hyl ) honopi per azi ne. To a solution
of 2.75 gmof N (2-form am doet hyl ) honopi perazine in 20 mMl of dry THE
under N2 is added carefully 60 ml of borane THE solution. 15 After the
addition is conplete the s++non m xture is heated to reflux for 5

T Mgwp@mEET-tenperature overni ght. The reaction mxture
Aaddi tion of 20 m of 6N HCL fol | owed by
refluxing for . Th att{on 20 mxture is cooled, 50 m of water
added and sol i{d {KOH3 JAN edjcarefully to alkaline pH Extraction wth
. ether gives the {desireéd p udt {N- (2- net@ylan1no) honopi perazi ne. 25
25 ' ‘ [err]

S quenchgd

or cetyl alcohol. Sweetening agents such as those
set- forth above, and flavoring agents may be added to
provide a palatable oral preparation. These
compositions may be preserved by the addition of an
antioxidant such as ascorbic acid.

Dispersible powders and granules suitable
for preparation of an aqueous suspension by the
addition of water provide the active ingredient in-
admixture with a dispersing or wetting agent,
suspending agent and one or more preservatives.
Suitable dispersing or wetting agents and suspending
agents are exemplified by those already mentioned
above. Additional excipients, for example
sweeten1ng, flavoring and coloring agents, may also
be present. i :

The pharmaceutical compositions of the
invention may also be in the form of oil-in-water
emulsions. The oily phase may be a vegetable oil,
for example olive 0il or arachis oils, or a mineral
0il, for example liquid paraffin or mixtures of
these. Suitable emulsifying agents ﬁay be -
naturally-occurring gums, for example gum acacia or
gum tragacanth, naturally-occurring phosphatides, for
example soy bean, lecithin, and esters or partial
esters derived from fatty acids and hexitol
anhydrides, for example sorbitan mono-oleate, and
condensation products of the said partial esters with
ethylene oxide, for example polyoxyethylene sorbitan
monooleate. The emulsions may also contain
sweetening and flavoring agents.
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U H - d - - | ) -
-99- A) N-benzyl -N, N -di net hyl -N - (2- phenyl et hy .
e?gylenedia%ine y A m xture of 0.900 gm N-benzyl-N, N -di -

' % ' d 0.75 m of
di amere—+—%0 el ed sodium 5 carbonate an
g?éﬂghsf2¥L§Pgrgﬁi eHE@JﬁtMEﬁgF Wd for 5 hours. An adgltlongltgéﬁ5ch|gL
' i ded ddriffig this tine. {The reaction _ m xture i (
gﬁgn} idFt lafeg.d The fiil tgqgt SAN 1997 ﬂC( ncentr at ed_ in vacuo and wg/ Begl) d;.lg 10
chronatographed on lsijica gel usind an el uent of Jerr] (9 | :
yield 0.875 gm of -
| - 60 -

Syrups and elixirs may be formulated with_
sweetening agents, for example glycerol, propylene-
glycol, sorbitol or sucrose. Such formulations may
also contain a demulcent, a preservative and
flavoring and coloring agents. The pharmaceutical
compositions may be in the form of a sterile
injectable aquéous or oleagenous suspension. This
suspension may be formulated according to the known
art using those suitable dispersing or wetting agents
and suspending agents which have been mentioned '
above. The sterile injectable preparation may also
be a sterile injectable solution or suspension in a
non-toxic parenterally-acceptable diluent or solvent,
for example as a solution in 1,3-butane diol. Among
the acceptable vehicles and solvents that may be
employed are water, Ringer's solution glucose in
water and isotonic sodium chloride solution. 1In
addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium.. For this
purpose any bland fixed oil may be employed including
synthetic mono- or diglycerides. In addition, fatty
acids such as oleic acid find use in the preparation
of injectables. | '

The compounds of Formula (I) may also be
administered in the form of suppositories for rectal
administration of the drug. These compositions can
be prepared by mixing the drug with a suitable
non-irritating excipient which is solid at ordinmary
temperatures but liquid at the rectal temperature and
will therefore melt in the rectum to release the
drug. Such materials are cocoa butter and
polyethylene glycols. ' '
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N- benzyl

N, N -di net hyl - N- ( 2
0.870 gm N-benzyl -
10 m et hanol

m xture i s hydrogg
concentrated in
extracted well wt
are filtered throd

-N, N - di et hyl

- phenylethyl).et-hw
NREPU@EMEMT SHEET hy |

ane5
ng
ag

ol P!
h

a

S

-N - (2-phenyl et hyl ) et hyl ene-

(§ X 25 m).

diamne. 15 B)
enedianine. To a sol ution
-N - (2- phenyl et hyl ) et hyl enedi am ne in
,|d i s added 0.18 gm Pd [err] The
br 20 3.5 hours, then filtered and

due is made akaline with 1IN NaOH and
The conbi ned extracts

N, N - di net hyl

10

gh sodium sul fate and concentrated to yield

- N ( 2phenyt=—25—=ethyf ) et hy6lfnedi am ne.

For topical use, creams, ointments, jellies,
solutions or suspensions, etc., containing the
anti-inflammatory agents are employed.

The amount of active ingredient(s) that may
be combined with the carrier materials to produce a
single dosage form will vary depending upon the host
treated and the particular mode of administration.
For example, a formulation intended for-the oral

‘administration of humans may contain from 5 mg to

2000 mg or 5000 mg of each active agent(s) compounded
with an appropriate and convenient amount of carrier
material which may vary from about 5 to about 95

percent of the total composition. For purposes of

~ this specification, this broad dosage range is

15

20

25

specifically intended to include, but is not limited
to, range of 5 mg to 2000 mg; 25 mg to 2000 mg; 5 mg
to 1000 mg; 25 mg to 1000 mg; 5 mg to 500 mg; and 25
mg to 500 mg. Dosage unit forms will generally
contain between from about 25 mg to about 500 mg of
active ingred1ent(s)

Furthermore, it is also poss1b1e that most
effective treatment may warrent administration of an
initial dosage of one range (e.g. 1-5 mg of active
agent per kg of patient weight) followed by
administration of a second range (e.g. 0.1 to 1 mg of
active agent per kg of pateint weight).

' It will be understood, however, that the

- specific dose level for any particular patient will

30

depend upon a variety of factors including the _
activity of the specific compound employed, the age,
body weight, general health, sex, diet, time of
administration, route of administration, rate of
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A " A~-Sot-tit-or—of 8ygm 1- (2- am no-et hyl) - pi per di ne and
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excretion, drug combination and the severity of the
particular disease undergoing therapy. |

The following example illustrates the
preparation of the compounds useful in the method of
treatment of the present invention, but does not
limit the scope of the invention. Starting materials
may be optionally prepared as disclosed in EPO 337
549 published October 18, 1989 which is hereby
incorporated by reference. Where appropriate,
compounds may be produced and used in the form of
pharmaceutically acceptable salts. For example, the
basic coumpounds may be used in the form of a
hydrochloride or mesylate or other acceptable salt.
See Preformulation in Remington's Pharmaceutical
Sciences, Mack Publishing, Easton PA.
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15 m of toluene is heated to reflux under a Dean Stark trap. After

10 M toluene distilled over the MVR of an aliquot indicated no
al dehyde | eft. Fhe—reactt O, - i xture was concentrated and the imne used.
directly i REU-AQ&M&Nit%\gF 2 B) To a suspension of

0.380 gmof lithifgm — —alum nimfhydride in 30 m of dry TEF which has been
cooled to -10 [lerr] iz’stqmd opw se a solution of the 25 above imne in

20 M of dry THF.} After about 1 hour the cold reaction mxture is
guenched by th eeH-t-on f{5 mM of 5N NaOH, then diluted with 100 m .
et her and PO m of water. THe organic |ayer is separated, washed
with brine, filtered thru sodi um sul fate é&d- 30 concentrated to give 2.17
gm of 1-[2-(3-pyridyl- met hyl am no) et hyl ] - pi peri di ne suitable for use
in subsequent reactions.
' SCHEME 1
R!
O
) R‘—‘—( Ra ﬁ
/’—N -C-0OH
(O 1
R>
10 | NH
_ Ry
1
oxalyl .
15 chloride
R' |
- o Ra
T I
20 J N -C-Cl
- 0 Rq |
R,
NH
25 2 3
—_— M
e
HiY-N
AN
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[err] 10 , To7-56—gmef N, N -di nethyl et hyl enedi ani ne
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whi ch has been cooled in an ice-ethanol bath is added portionw se over
a 30 mnute period 1.40 gmof 15 3-picolyl chloride. After stirring cold .'

for 1 hour after the addition is conpleted, the reaction mxture is
concentrated in vacuo _and i due partitioned bet ween 50 m of
ether and 10 m [OfgppKeRWEMT SHEEKdI ution. The organic layer is separated and
the 20 aqueous]! Lt Atimes with 50 ml of ether. The

conbi ned organi ¢ 'xt{]g.ctgq dyied through sodi um sul fate and
concentrated in|vacub® JA? r ojraf ogr aphy on 150 gmsilica gel using

[err] (90/10/1) a3 el uent gi 0} 930 ¢ of N, N _

-di net hyl - N- (3- gyri dyl nmet hyl ) et hyk enedi-andhme- 25 -

EXAMPLE 18 L—Ar-pe—Aetd—dram ne 30 A) To an ice cool ed
solution of 2.29 N CBZ-D Proline in 50 ml of [err] is added 1.35 gm

| - hydr oxybenzotriazol e hydrate fol | oweXHEME 26 gm of

S
RT‘ .
R i
10 g N -C-OH
O )
| R,
NH
1 3
15 - | - M
oxalyl
chloride ,
Ex 3a | Br,CH,C0, —}
20 | 2 ) . base
T "Ex 1A
CH, )
Ex 3B |HO-CH-CO,Bn ,_\Q-C-O-CHz—Coz—.-I—
25 ' TEA 4
. — TFA Ex 1B

anisole



-102- di cycl ohexyl carbodiim de. After 20 ‘m nutes, 0.85 m of
pyrrolidine is added and the reaction mxture stirred overnight after

whi ch tinme 87 SREEINd the filtrate concentrated in vacuo. The
residue is L L TLC bt ween 100 m ethyl acetate and 50 ml of 2N
hydr ochl ori g RCI d The orgm c-layer is separated, washed with 50 m of
1. ON sodiu , dried through sodium sul fate and
concentrated fn Chiomat ography on 150 gm of silica gel using
' - 66 -
ME 2 '
BN
O CH, Q-C-0-CH,-CO,H

00| 5 Ry

Q-C-0-CH-CO,Bn T Ex 2
7 -
Ex 4 |H,/cat CDI '
10 ' ' ﬁ cﬁ R
: 7
HJJ\Q-C—O-CHZ-C-N/
1) oxalyl chloride 6 \Re
Ry
15 - e
Ex 5
AN |
!} R8
20 |
AT
Q—C O-CH-COyH
25 8
CH; O
< 1 T =
30 Q-—C O—CH—C N

o Ok



10 ethylacetate in hexanes (30 -
desired pyrrolidine am de B)

am de (prepared i in 20 n_abso

100%

10% Pd on carbon cat al yngpLAﬁmgmgggE?
about an hour then f_d a%gaand~t e

D-proline pyrrolidinefan C §
Iiltohium al um num fy HﬁéJ‘%’i@iﬂgo
careful |y added a sol n.of the D-pfo

in 10 m tetrahydrofufjan.  The m x
cool ed and 25 quench

m xture is filtered through a pad of sodiumsulfate

washed with 2 x 50 m of The
I n vacuo to yield 0.

pyrrolidine.: .
scheme.

ture is refluxed- for
of..2. 5 BM7sedi um hydr oxi de.

as el uent gives 2.04 gmof the
To a solution of 1.519 gm of the
ute ethanol is added 75 15 ng of
S hydrogenated at 40 psi for
filtrate concentrated to yield.
To a suspension of 0.380 gm of

dry tetrahydrofuran is
i ne-am de (prepared in B above)
2 hrs then

The
and the filter cake
conbined filtrates are concentrated

t her. . . : RIS

¢ lgrolilsi Aeidoderipptivesadepordtio ) 30
herein can be prepared according to the following

The starting acid (as carboxylate anion) may

be alkylated (Ex 1A) with a suitably protected

4

ester
glycolic acid ester 5.

o-halo acetic acid derivative to give the glycolate
which can be deprotected (Ex 1B) to the
Treatment of S5 with an amin

utilizing a condensing agent such as ’

dicyclohexylcarbodiimide
10

2) affords the deserved amide 6.

or carbomyldiinidazole (Ex
Alternately, the

starting acid 1 may be converted to its acid chloride
2 (Ex 3A) and treated with a suitably protected
o-hydroxyalkanoic acid (Ex 3B) in the presence of

15

base to give the protected ester z.
4), followed by conversion to the acid chloride and

Deprotection (Ex

treatment with the appropriate amine (Ex 5) affords

the desired amide 9.

20

A. t—Butoxycarbonylmethyl [(S-(R%, S$*)]4-((3,3-
dietyyl—l-(((1-(4—methy1pheny1)buty1)amino)-
carbonyl)—4-oxo-2-azetidinyl)oxy)benzoate.

25 4—(

To a solution of 0.806 gm of [S-(R%, S%)]
(3.3—diethy1-1-(g(1-(4-methy1pheny1)butyl)amino)-

carbonyl)-4-ox0-2- azetidinyl)oxy)benzoic acid in
~3ml DMF is added 0.23 gm. triethylamine followed by
"~ 0.50 gm of t-butyl bromoacetate and the mixture

30

stirred overnight at room temperature. Ethyl acetate

(25 ml) is then added and the resultant mixture is
wagshed with 2 x 10 m1 water,

bicarbonate, and 20 mi brine.

10-ml saturated sodium
The organic layer is

drigd through sodium sulfate and concentrated in
Yacuo. Chromatography on Silica gel 60 (350 ml



- 103 - EXAMPLE 19
[S—(FF,S*)]-2-[4;LCL4_mth¥L;preﬁazin-I-yI]qarbonyI] _phenoxy] - (

(3, 3-diethyl - N-[] -REPEACENIENTeBKEDTLUt yI ] - 4- oxo-1-azeti di necar boxam de
A solution of S fﬁ*—("("(‘(‘,B di et hyl -1 -

-4- -2- I di nyl ) oxy) benzoyl
((4-met hyl phenyl %Efgbgfgﬁf Qonyl ) - 4- oxo- 2 azeti

chloride (3.8 mp

chl ori de was

10

15

20

25

ds in Exanple 11A, in 50 m of nethyleng

- 68 -

column) and elution with 10% ethyl acetate in hexanes
gave :0.67 gm of the t-Butoxycarbonylmethyl

[S-(R¥, S¥)]4-((3,3-diethyl-1-(((l-(4-methyl-
phenyl)butyl)amino)carbonyl)-4-oxo—2-azetidinyl)oxy)
benzoate.

In a similar manner can be prepared
2-(dimethylamino)-2-oxoethyl, (S-(R*,S*))-4—((3,3-
Diethyl-1-(((1l-(4-methyl-phenyl)butyl)amino)
carbonyl)-4-oxo-2-azetidinyl)oxy)-benzoate (Compound
6), and 2-(N-methylacetamido)ethyl. {2-(R%,S%)}-
4-{{3,3-Diethyl-1-{{{1-(4-methyl-phenyl)butyl}amino}
carbonyl}-4-oxo-2-azetidinyl}oxy}-benzoate, (Compound
7). :

B. Carboxymethyl [S-(R*,S*)]4—((3,3-diethyl-1-
(((1-(4-methyl-phenyl)butyl)amino)carbonyl)
-4—oxo—2—azetidiny1)§xy)benzoate :

To the above ester is added 2 ml of anisole
and the resulting mixture is cooled in an ice bath
and 5 ml of ice cold trifluoroacetic acid is added.

The reaction mixture is stirred cold for three hours

then allowed to come to room temperature. After 30

minutes, the reaction mixture is .concentrated in

vacuo and the residue chromatographed on silica gel

60. Elution with 20% ethyl acetate in hexanes

containing 1% acetic acid g1ves 0.53 gm of des1red

carboxymethyl [S-(Rx, §%))4-((3,3-diethyl-1-

(((1-(4-methyl-~ phenyl)butyl)amino)carbonyl)

~4-oxo-2-azetidinyl)oxy)benzoate.

*



cooled in an ice bath and a solution of 0.70 gm of N- met hyl pi per azi ne
in 10 M of nethylene chloride was added over 5 mn. The reaction was
stirred for 1 hr T ured into a mxture of ice water and 15
10% pot assi um car b G'pﬁ udt was extracted with two portions
of net hyl ene chl or} and “each ™1 nethyl ene chloride |ayer was washed with
a portion of rijneq ITDaANMBYPYliete chloride | ayers were conbi ned,

dried over sodiumijsyl fate and evaponated. The 20 residue was purified with

fl ash chronmat ogr aghy UsTTTg etByll acetate, then 2% triethyl am ne/ 10%
met hanol / 88% hyl acetate to afiford 2.1 gmof the title conpound
as a white solid. 25 Analysis: ' Téﬁ?]- Cal c: C, 69.64; H,
7.92; N, 10.48 Found: C, 69.62; H 8.23; N, 10.46

mpound 2

Analysis: C28H34N207+0.3H20
Calc: C, 65.19; H, 6.75; N, 5.43.
Found: C, 65.30; H, 6.76; N, 5.23

Compound 6
Analysis: C30H39N304+0.5H70
Calc: C, 65.91; H, 7.38; N, 7.60
Found: €, 65.71; H, '7.63; N, 7.50.
10 _
Compound 7 _ _
Analysis: C33HgjN304+0.6EtOAC
Calc: C, 66.35; H, 7.64; N, 6.95

Found: C, 66.52; B, 7.89; N, 6.83.
15

Example 2

2-(bis(Z—hydroxyethyl)amino)-2—oxoethy1(s—(R*.S*))-4-
((3,3-diethyl-1-(((1-(4-methyl-phenyl)butyl)amino)-
carbonyl)-4-oxo-2-azetidinyl)oxy) benzoate.

To a solution of 0.125 gm of the acid from
lB in 2-3 ml of methylene chloride is added 0.050 gm
of carbonyldiimidazole. The mixture is stirred for
30 minutes at room temperature at which time 0.060 gm
of diethanolamine is added along with 1 ml of DMF and
2 ml of methylene chloride. The resulting m1xture is
stirred overnight at room temperature then
concentrated in vacuo. Silica gel chromatography of
the residue using 2.5 to 5.0% methanol in methylene
chloride gives 0.123 gm of the desired Compound 3,
2-(bis(2-hydroxyethyl)amino)-2-oxoethyl(S-(R¥,S*) )b~
((3,3-diethyl-1-(((1-(4-methyl-phenyl)butyl)amino)-
carbonyl)-4-oxo-2-azetidinyl)oxy) benzoate.

- 20

25

30



-104 - Exanpl e 20
(S-(R*,S*)]-2-[4-[[(4- Met hyl ) pi perazi n-1-yl ] car bonyl ]
phenoxy] - ((3, 3-di et hyl - N-T1-(3, 4- met hyl enedi oxyphenyl)

butyl]-4-oxo am de When

[S (R, S*)] - : (3, 4-

nmet hyl enedi oxyphenyl) D) car bonyl ) - 4- oxo- 2- azeti di nyl) oxy)
benzoyl chl oRi : 7 fepared 10 as in.Exanple 11A, was reacted
with N-

gm of the tit}l e conpound. Anal ysi s: [err]

Compound 3 .
Analysis: CgpH43N30g, +0.4H0
Calc: C, 63.53; H, 7.30; N, 6.95
Found: C, 63,51; H, 7.45; N, 6.95.

Similarly were prepared
Compound 4
Analysis: C31H,oN,07
Calc: C, 64.12; H, 6.94; N, 9.65
Found: C, 64.12; H, 7.18; N, 9.44

10

Jompoun
Analysis: C39H43N309 +0.3H90

15 ~ Calc: C, 62.08; H, 7.09; N, 6.79
Found: C, 61.89; H, 7.39; N, 6.88.

Analysis: Cg4qH,7N30g _
~ Calc: C, 68.85; H, 6.79; N, 6.02
Found:.C, 68.79; H, 7.06, N, 5.88.

20

ESaméls_1;=lhsuxua&ign_gt

25

in Exanple 19, there was

obtai ned 1.75

1-Methyl-2-oxo-2-(phenylmethoxy)ethyl(2S-(1(S*),R¥,—

(R)))-4-((3,3-diethyl-1-(((1-(4-methylphenyl)butyl)-
amino)carbonyl)—4—oxo-2-azetidinyl)oxy) benzoate,

Compound 10.



15 Calc: C, 65.94; H, 7.14; N, 9.92 Found: C, 65.80; H,
7.31; N, 10.05 Exanple 21 20 20
[S—(h*,S#)]-Z-[4-' (4- Fydroxyethyl)plpera2|n 1-yl]

b | ] ph d 1 - (et hyl phenyl )
gﬁ[y??¥4lgxg?i¥gL Eﬁ lég @ﬁ%ﬂé ﬁk € When
[S- (R, S*)]-4-((( -di ethyl -1-((§4-1 25

W\u

| phenyl ) but a71ﬂ JANO®9Y! ){- 4- oxo- 2- azetidi nyl ) oxy) benzoyl
gﬁfgyige (%.% nn% )i p?%paregny gs in Exanple 11A, was reacted wth 5 g
N- (2- hydroxyet hylp pi peraziue—(7-8 rnol) and di i sopropyl et hyl am ne (3.
mol) as in Exanpke 19, 30 _there vas obtairned 2.1 gm of thg t|tle85_ \
conpound. Anal ysi s: [err] Cal c: C, 68.06; H, 7.85; N, .
9.92 Found: A C, 67.88; H 7.87; N, 10.17

To a solution of 1.0 gm [S-(R¥*, S¥%)]4-((3,3-
diethyl—l-(((1—(4—methy1pheny1)butyl)amino)carbonyl)—
- 4-oxo-2-azetidinyl)oxy)benzoic acid in 10 ml
methylene chloride is added 2 ml of oxalyl chloride
followed by a catalytic amount of DMF. The reaction
is stirred 1 hour at room temperature then

concentrated in vacuo to yield the acid chloride

which is used as is in the next step.
10

‘B.

A solution of the above acid chloride in 10
ml of methylene chloride is cooled in an ice bath and
a solution of 1.25 gm benzyl L-lactate and 2.0 gm of
triethylamine in 10 ml of methylene chloride is
added. The mixture is stirred at room temperature
overnight then concentrated in vacuo. Chromatography
of the residue on silica gel using methylene chloride
as the eluent yields 0.795 of the desired
I—Methyl-z-oxo-z-(phenylmethoxy)ethyl
(25-(1(5%),R*, (R)))-4—((3, 3—d1ethy1-1—(((1-(4-methy1—
phenyl)butyl)amino)carbonyl)—4-oxo-2—azet1d1ny1)oxy)
benzoate, Compound 10.

15

20

25 Anaiysis: C3GH42N207

Calc: C, 70.34; B, 6.89; N, 4.56.
Found: C, 70.45; B, 7.05; N, 4.48.



- 105 - Exampl e 22

[S-(R*, S*)]-2-[4-[[ (4-Hydroxyet hyl ) pi perazi n-1-yl ]

car bonyl ] phenoxy] - ((3,3-diethyl-N[1-(3,4-methylene 5

di oxyphenyl ) butyl ] - 4- oxo-1| - azeti di necar boxam de When

S-(R*,S*)]-4- el y ((3, 4-
Eetgyleneé%oxyéhgﬁgﬁﬁ a%ﬁ ) ¢ar bonyl ) - 4- oxo- 2-

azet i di nyl ) oxy)ibgnzoyl chloridé (3.1 nmol ), prepared
13 JAN 1997 :
S g
m 4 Pr

l-carboxyethyl [S-(R¥,S%*)] 4-((3,3-diethyl-1-(((1-(4~
methyl-phenyl)butyl)amino)carbonyl)-4—-o0x0o-2~azetidin-
yl)oxy)benzoate .

A mixture of 0.69 gm of the benzylester
prepared in Example 3 and 0.2 gm 10% Pd/C in 10 ml of
BtOAc'is treated with hydrogen at 40 psi. When the
reaction is complete the mixture is filtered and
concentrated in vacuo to yield 0.56 gm of l-carboxy-
ethyl [S-(R¥,5%)]4-((3,3-diethyl-1-(((1-(4-methyl-
phenyl)butyl)amino)carbonyl)-4—ox052— azetidinyl)oxy)
benzoate, Compound 11.

10

15 Analys is: C2_9H3 6N207

Calc: C, 66.40; H, 6.92; N, 5.34.
Found: C, 66.66; H, 7.26; N, 5.05.
Example 5
20 _ .
2-(diethylamino)-l-methyl-2-oxoethyl[S-(R*,S*)]-4—
((3,3-diethyl-1-(((1-(4-methyl-phenyl)butyl)amino)-
carbonyl )~-4-oxo-2-azetidinyl)oxy) benzoaté
| The acid (.250 gm) from Example 4 is treated
with oxalyl chloride according to the procedure of
Example 3A and the corresponding acid chloride is
obtained. This material is dissolved in 5 ml
methylene chloride and 0.4 ml of diethylamine added.
After 1 hour the reaction mixture is concentrated in
vacuo and the residue taken in ethyl acetate and
washed with saturated sodium bicarbonate solution.
The organic layer is dried through sodium sulfate,

25

30



10. as in Exanple 11A, was reacted wth N- ( 2- hydr oxyet hyl ) pi per azi ne .

(6.2 mmol) and ~diisopropvlethylamne (3.1 mmol) as in Exanple 19,

t here was obt aRBBﬂCEI\ﬁﬂTQBHEEfI' he title conmpound. 15 Analysis: [err]
Cal c: 63~S4+—H; 391 N, 9.06 Found: C, 61.95; H
6.92; N, 8.56 Exanpl e 23 20

[S—(FF,Sﬁ)]-z-[4-?PCb§%§gﬂbp oayl)plpera2|n 1-yl]
carbonyl]phero> l=((3,.3-diethyl-N[1-(4-nethyl phenyl )b

utyl ] - 4- oxo- 1- azeti di necarboxafi de 25 To a solution of

[ S (R, Sﬁ)]-é\f{f@we—d+ePhyk—} ((4- o _
nethylphenyl)butylan1no)carbonyJ) 4- oxe-23 - azeti di nyl ) oxy) benzoyl
chloride (3.8 nmol), prepared as in Exanple 11A, in 50 n of methyl ene
chl ori ne was added N—&cyclo ropyl ) pi_perazi ne di hydrochl oride (5.7 30
nmml ) and t herceRreentrath

opnd; theprepyduenghaematographeds o8 nmol) in 10
n of methyl engjrhéargee.wagiadded with 5% of ethyl acetate in :

methylene chloride gives Compound 12.
Analysis: C33H,5N30¢ '

S Calc: C, 68.37; H, 7.82, N, 7.25
‘Found: C, 68.40; H, 7.93, N, 7.40.
Example 6
10 '(S(R*,S*))—1—(((4-((3,3-diethY1—1—(((1-(4—methy1— :
phenyl)butyl)amino)carbonyl)-4—oxo-2-azetidinyl)oxy)
benzoyl)oxy)acetyl) L-proline,
A. |
15 When benzyl L-lactate is replaced by
L-prqline benzyl ester hydrochloride and
triethylamine in the procedure of Example 3 the
corresponding amide with L-proline benzyl ester,
Compound 8, is obtained.
20 :
Analysis: C40347N308
Calc: C, 68.85; H, 6.79, N, 6. 02
Found: C, 68.79; H, 7.06, N, 5.88.
25 B.
Reduction of the material obtained in
Example 6A according to the procedure of Example &
affords Compound 9.
30

Analysis: C33H41ﬁ308+0.5H20
Calc: C, 64.27; H, 6.86; N, 6.81.
Found: C, 64.49; H, 6.90; N, 6.68.



ovér 5 mnwith ice-bath cooling. The reaction was stirred for 1 hr at

i i -106-
0O C and then poured into ice : o
wat er. The prgc with two portions of nethyl ene
chl ori de and eécla[pﬂumwmwﬁiﬂo i de | ayer was washed with a portion of

bri ne.

sodi um sul fate

The

| ayers were conbi ned, dried over

and a e 50% hexanes, t hen 70% et hyl -
acet at e/ 30% hexja esﬁkg AN?@?& gm of the title conpound as a white

sol i d.

10

15

20

25

30

- 74 -
Example 7

(S-(R¥,S%)] 1-(((4-((3,3~-diethyl-1-(((1~(4-methyl-
phenyl)butyl)amino) carbonyl-a-oko-Z—azetidinyl)oxy)
benzoyl)oxy)acetyl-N;benzyl-L—prolinamide

Treatment of the acid obtained in Example
6B, Compound 9, with oxalyl chloride according to
Example 3A gives the corresponding acid chloride
which when treated with benzylamine gives the desired
benzyl amide, Compound 19.

Analysis: C40H48N407
Calc: C, 68.95; H, 6.94; N, 8.04.
Found: C, 68.93, H, 7.02; N, 7.96.
Example 8

To a solution of the acid'chloride (prepared

£rom 0.55 gm of [S—(R¥, S*)] 4-((3,3-diethyl-1-(((1-

(4-methylphenyl)butyl)amino)carbonyl)-4-oxo—2-

azetidinyl)oxy)benzoic acid according to the-

procedure of Example 3A) in 3 ml of methylene
chloride is added 0.15 gm of N yN-dimethyl-
aminoethanol. The reaction mixture is stirred
overnight at room temperature, concentrated in vacuo,
then taken up in ethyl acetate (25 ml) and washed
with saturated sodium bicarbonate solution. The
organic layer is dried through sodium sulfate and
concentrated in vacuo. Silica gel chromatography of
the residue using 2.5% methanol in methylene chloride
gives 0.59 gm of Compound 1,



Anal ysi s: [err] 10 Calc: . C, 70.69; H 7.91; N, 9.99 Found: _
C, 70.62; H 8.04; N, 9.95 : Exanple 24 15 15
[S- (R, S)]-2-[4- [[(4- pj per azi n-1-yl ]

car bonyl ] phenoxy] .Nhygﬁggf[ - (3, 4-net hyl ene

di oxyphenyl ) but yl ] X e ng¢car boxam de When
[S-(RY,S*)]-4-(((93, -diethyI-I- (3,«- 20

met hyl enedi oxypheny!}) bd3yUANi 8% car hony! ) - 4- oxo- 2-

azeti di nyl ) oxy) ben chloride (3.1 mvl), prepared as in Exanple Il A
was reacted with "N (cycl opropyl )ipi perazine (4.6 mmol) and

di i sopropyl et hyl am_ne (9 3 mmli-—as-in Examy e 23, 25 there was obtained
1.80 gmof the title conmpound. Analysis [err] Cal c: C,
67.10; H 7.17; N, 9.49 Found: C, 67.03; H 7.31; N, 9.47 30

-(d1methy1am1no)ethy1 (S-(R*,S5%))-4-((3, 3-diethyl-1-
(((1-(4-methy1—pheny1)buty1)am1no)carbony1)-4—oxo-2-
azetidinyl)oxy)benzoate

Analys1s. C30H41N305
Calc: C, 68.81; H, 7.89; N, 8.02.
Found: C, 68.85; H, 8.09; N, 7.97.

When N,N-dimethylaminoethanolamine is

‘0 replaced by the appropriate amino alcohols the

correponding esters are obtained.

Compound_13 l-Dimethylamino—Z-propyl {S-(R%x,S%)]-
4-[[3.3-diethy1—1—[[[1—(4—methy1—pheny1)
butyl]amino]carbonyl]-4-oxo—2-azetidin-
yl]oxylbenzoate

Analysis: C31H43N305 '
Calc: C, 69.25; H, 8.06; N, 7.82.
Found: C, 68.97; H, 8.01; N, 7.80.

15

20 | |
Compound 14 3-Dimethy1amino—1—propy1 [(S—-(R*,8%)]-
4~[[3,3-diethy1-1-[[[1—(4—methy1—pheny1)
butyl]amino] carbonyl]-4-oxo-2-azetidin-
Yl]oxyJlbenzoate

. Analysis: CqiHzaN
’s : C31H43N305

Calc: C, 69.25; H, 8.06; N, 7.81.
Found: C, 68.85; H, 8.19; N, 7.72.
Compound 16  2-Diethylaminoethyl [S—(R¥,S%)]-
%0 : 4-[[3,3—diethy1-1—[[[1—(4-methy1-pheny1)

butyllamino] carbonyl]-4-o0x0-2
-azetidinylJoxy]benzoate
Analysisg: C32H45N306
Calc: C, 69.66; H, 8.22; N, 7.62.
Found: C, 69.37; H, 8.41; N, 7.51.



- 107 -
[S-(R*,S*)]-2-[4-[[(4-P
-((3, 3-di et hyl -
azet i di necar boxagm

Exanpl e 25
-1-yl ) car bonyl ] phenoxy]
henyl ) butyl ] - 4- oxo- 1-

[S-R*, S*)]-2-[4-

cg? onyl))piper-

4-&;-Butox
azi n-1 -yl ] carbonl!} piehJAN 199 3,{3-{di et hyl - N+ [
1- (4- nmet hyl pheny] ) butyl ] - 4- oxo:-13 gzet i di necar

Analysis:
Calc: C, 67.94; H, 7.66; N, 7.43.

Found: C,

Compound 18
10 :

Analysis:
Calc: C,

15 Found: C.

Compound 20

20

Analysis:
Calc: C,
Found: C,

25 Compound 21

Analysis:
30

Found: C,

- 76 -

2-(1-{4-morpholino]ethyl) [S-(R*}S*)]-
4-[(3,3-diethyl-1-[[[1-(4-methyl-phenyl) .
butyl}amino] carbonyl]-4-oxo-2
~azetidinyl]oxy]benzoate
C32H43N306

67.67; B, 7.90; N, 7.26.

4-dimethylaminobutyl [S—(R%,S%)]-
4-({(3,3-diethyl-1-[[[1-(4-methyl~-phenyl)
butyl]amino] carbonyl]-4-oxo0-2
—azetidinyl]oxylbenzoate

C32H45N305 +0.2 Ho0

69.21; H, 8.24; N, 7.56.

69.35; H, 8.24; N, 7.29.

2-dimethylamino-2-methyl-l-propyl _
[S-(R*,S*)]-4-[(3,3~diethyl-1-[[[1-(4-me
thyl-phenyl)butyl] aminoJcarbonyl]
~4~0x0-2-azetidinyl]oxy]benzoate
C32H45N305

69.66; H, 8.22; N, 7.62.

69.52; B, 8.47; N, 7.59.

2-(diisopropylamino)ethyl [S-(R¥*,S%)]-
4-[(3,3~diethyl-1-[({1-(4-methyl-phenyl)
butyl] amino] carbonyl]-4-oxo0-2
-azetidinyl]oxy]benzoate

C34849N305

Calc: C, 70.44; H, 8.52; N, 7.25.

70.28; H, 8.76; N, 7.13.



10 boxam de
[S-(R*,S*)]-4-(((3,3-Di ethyl -1-((4-nnmet hyl phenyl ) butyl a

m no) car bonyl ) - 4- oxo- 2- azet i di nyl ) oxy) benzoyl chloride (0.4 nmol),
prepared as i s{15 reacted with
N—(t-butoxycarbgﬁéﬁqﬁlﬂ‘ﬁp"?'l 40.6 mmol ) "and triethylamne (1.2 mmol)
as in Exanple |2 The crudef title product so obtai ned was used
directly in the fohEpﬂANgBE!ep %. 20 Step B:

[S-RY, S*)]-2-[|4-|{ (Pi perazin-14ylt) carbonyl ] phe

noxy] - ((3, 3-difet ny™=T™F[T-(4-met' hyl phenyl ) buty

1- 4- oxo- | -azetj di necarboxam de ; The™ p?lduet from Step A was dissol ved

in 0.5 mM of 25 anisole and 2 nmMl of cold TFA was added. The reaction

ohiori de and cvelia2s)  Peafll tREe¥, S)Traril trp-rla i
chloride, washed wi'th 10%  etbylai-E&{be(4t-merhy Uphenyl Xbvityd Jover sodi um

| fate 30 d trated. f
chronat ogr aphy usi ng 5, then 3BPAS1EREREHTLINR Biel 2-Shebl di T oxy)-

benzoyl] oxy]-ethyl] 1-P1peraz1ne—

S carboxylate
Analysis: C4qHgoN407
Calc: C, 68.75; B, 7.21; N, 8.02.
Found: C, 68.39; H, 7.30; N, 7.84.

10 compound 23 2-(dibutylamino)ethyl [S—(R¥,S*)J-f-
{(3,3-diethyl-1-[[[1-(4-methyl-phenyl)-
butyl]am1no]carbony1] 4-oxo-2-azet1d1n—
yl)oxy]benzoate,

Analysis: C36H53N305
15 Calc: C, 71.14; H, 8.79; N, 6.91.
Found: C, 71.00; H, 9.03; N, 6.81.
Compound 24  [S—(R¥,S*)]-6~(dimethylamino)hexyl~4—
' ' [((3,3-diethyl-1-[[{1-(4-methyl-phenyl)-

20 butyl]amino]carbonyl]-4-oxo-2-azetidin-

yl)oxy]-benzoate -
Analysis: C34H49N305+1H20
Calc: C, 68.31; H, 8.60; N, 7.03.
Found: C, 68.34; H, 8.29; N, 6.86.
25 > E |
Compound 26 2-(4-methyl-l-piperazinyl)ethyl[s-
(R¥,5%)]-4-[[3,3-diethyl-1-[[[1-(4-
methyl-phenyl)butyl]amino]cdrbonyl]-4—
%0 oxo-2-azetidinylJ)oxylbenzoate,

Analysis: C33H4N405+0.8H0
Calc: C, 66.82; H, 8.09; N, 9.44.
Found: C, 67.28; H, 8.10; N, 8.96.



chloride to afford 0.212 gmof title product.
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Cal c: C, 66.89; H 7.85, N

tba H 7.55: N, 10.30

'(H“15K)J_Z_
r13JAN1997

!

4+ [[ (4-Pi perazin-1-yl)carbonyl ] phenoxy]

Compound 28

Analysis:
Calc: C,
Found: C,

Compound 29

Analysis:
Calc: C,
Found: C,

Compound 30

- 78. -

2~-(diphenylamino)ethyl[S-(R%,S%)] -4~
[[3,3-diethy1-1-[[[1-(4-methy1pheny1)—

butyl]amino]carbonyl]-4-oxo-2-azetidin-

y1l] oxylbenzoate,
C4oH45N305 +1.4E,0
71.40; H, 7.16; N, 6.25.
71.62; H, 6.99; N, 5.99.

2-(di-2-propenylamino)ethyl [S-(R%,S%)]-
4—[[3,3-diethy1-1;[[[1—(4-methy1pheny1)-
butyl]amino]carbonyl]-4—oxo-2—azetidine
yl]oxylbenzoate,

C34845N305 :

70.93; H, 7.88; N, 7.30.

71.18; H, 8.06; N, 7.34.

2-(dimethy1amino)-2—phenylethy1 [S-(R¥*,~
S%)1-4-[[3,3-diethyl-1-[[[1- (4-methyl-

phenyl)butyl]amino]carbonyl]-4—oxo~2-

Analysis:
Calc. C,
Found: C,

When

azetidinyl] oxylbenzoate,
C36H45N305 -
72.09; H, 7.56; N, 7.00.
71.75; B, 7.67; N, 6.70.

2-[methy1(pheny1methyl)amino]ethyl [s-
(R*.S*)J-4—[£3,3—diethy1-1-[[[1—(4;
methyl-phenyL)butyl]amino]carbonyl]-4-
oxo-Z—azetidinyl]oxy]benzoate.

[5-(R%,$%)]-4-[[3,3-diethyl-1-[[[1-

(4-methylphenyl) butyllamino)carbonyl]-4—oxo-2-azeti-
dinyl]oxy]-2.6—dimethy1 benzoic acid is used in place



-((3,3-di ethyl -N-[ 1- (3, 4- net hyl enedi oxyphenyl ) butyl]-4 - 0xo- 1| -
azeti di necar boxam de. . 10. Step A
[S R, )] - 2-[ 4- [ [ ‘REPEACSMENTY SHEETOY! )

Pi perazi n-1-yl ] carpo ernexyt=4( 3, 3-di et hy
| - N-[ 1- 3, 4- net hyl epe iQ§§9hﬁn bdt yl ] - 4- oxo-

1-azeti di necar boxam jde A herl [|IS-(R*, S*)]-4-(((3,3-diethyl-1-((3, 4-
met hyl enedi oxyphenly 1).but yl.ani na) cdr Honyl ) - 4- oxo- 2- azet

i di nyl ) oxy) benzoyl| chloride (0.41 mjol ), prepared as in Exanple 11A,
was reacted with 2 bonyl ) pi perazine (0.77 nmol) and

di i sopropyl ethylamine (1.6 mol ) as in Bx Fe 23, t here was obtai ned
290 ng of the title.conpound: St ep

B:
S-R*, S*)]-2-[ 45k ( PepREaziRl 2! bqr . 2 o

Loxy] - (( ?0,] 3- di[ e?ﬁéf?ﬁﬁf‘f{?% Q?Zﬁﬂlﬁgﬁéﬁ%%g’gglil[1-(4-methylphenyl)-

henyl ) but yl - 4- oRBtyl3aeingilcechopyldni deoxo-2-Azeeliding Joky)ben®siel

materi al from Exafgl ¢n £ en of, ,et hgnal. ,was hydr ogenat ed
at 40 30. p.s.i, OVEr:§8h§%E3PC§g$EEQ?g F%gmggehgé.g?ﬁea-l°wed to

reac e appropriate amino alcohols the
5  following esters are obtained.

Compound 304 2-(dimethylamino)ethyl (S, (R¥,S%)J—-4—
[[3,3—diethy1-1—[[[1—(4-methy1phenyl)<
10 butylJamino]carbonyl]-4-oxo-2-azetidin—
ylloxy]-2,6-dimethyl-benzoate,
- Compound 305 2-(diethylamino)ethyl [S-(R¥,S*)]-4—
: [[3,3-diethy1-1-[[[1—(4-mgthy1phenyl)-
s butyl]amino]carbonyl]-4-oxo-2-azetidin—
ylloxy]-2,6-dimethyl-benzoate,
Compound 306 2-[bis(l-methylethyl)amino]-ethyl [S-
(R*,S*)]-a-[[3,3—diethy1—1-[[[1-(4—
methylphenyl)butyl]amino]carbonyl]-4-
oxo-2-azetidinylloxyl-2,6-dimethyl-
benzoate. .

20

Treatment of the acid (S~(R%x,S%)}-4-[[3,3-
diethyl—l-[[[1-(4—methylpheny1)bﬁtyl]émino]carbonyl]—_
4-oxo-2-azetidinylloxy]benzeneacetic acid with oxalyl
chloride according to the procedure of Example 3A
affords the corresponding acid chloride which when
allowed to react with the appropriate amino alcohol

according to the procedure of Example 8 gives the
following amino esters: ' '

25

30



reaction was filtered and evaporated. The resi due was purified by
preparative TLC eLuting wth 2% -109-

TEA/10@6nethanoIlsﬁﬁ&efﬁ?L-QGeLaLe.to afford 150 ng of title product.
Anal ysi s: [err] RERLACEMENT SHEET, [59.59; H, 7.33; N, 9.29 Found: C
59.66; H, 7.65; N P. oI =
13 JAN 1997
- 80 -
Compound 32

Analysis: C33H43N305
Calc: C, 69.25; H, 8.06; .82.
Found: C, 69.02; H, 7.86; N, 7.74.

=
-~

Compound 33
Analysis: C32H,45N305
Calc: C, 69.66; H, 8.22; N, 7.62.
_ Found: C, 69.10; H, 8.17; N, 7.50.
10 .
Compound 34
Analysis: C33H4 78305
Calc: C, 70.06; H, 8.38; N, 7.43.
Found: C, 69.70; H, 8.41; N, 7.05.
15
Compound 35
Analysis : C33H45N306
Calc: C, 68.37; H, 7.82; N, 7.25.
Found: C, 68.55; H, 8.19; N, 7.08.
20
Compound 36
Analysis: C32H45N305 :
Calc: C, 69.66; H, 8.22; N, 7.62.
”s Found: C, 69.60; H, 8.49; N, 7.55.

Example 9

To a solution of 0.247 g of Compound 1 in 2 -
ml of ethyl acetate is added 0.125 gm of
m-chloroperoxy benzoic acid. After 30 minutes at
room temperature the reaction mixture is_concehtrated
in vacuo. Chromatography of the residue on ‘silica

30
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[err]

[REPLAGEMENT SHEET 1
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l .
'L_—h——~—“”’““'"7w~ - 81 -

gel using methylene chloride/methanol/water 85/15/1.5
gives the desired N-oxide Compound 15.

Analysis: C3qgH,1N30g+1.4H0

Calc: 63.79; H, 7.82; N, 7.44

Found: 63.89; H, 7.85; N, 7.27

Example 10

(S-(R%*,S%)] 2-{4~-(({2-(dimethylamino)-ethyl]amino]-
carbonyl]phenoxy]-3,3-diethyl-N-[1-(4-methylphenyl)-
butyl]-4-oxo-l-azetidinecarboxamide.

.To a solution of 0.104'g carbonyldiimidazole
in 2 ml methylene chloride is added a solution of
0.227 g .of [S-(R%,S*)]-4-((3,3-diethyl-1-((-1-(4-
methylphenyl)butylamino)carbonyl)-4—-oxo-2-azetidinyl)-
oxy)benzoic acid in 3 ml methylene chloride. The
mixture is stirred at ambient temperature for 30
minutes at which time 0.100 g of N,N-~dimethyl-
ethylenediamine is added. After stirring overnight
at room temperature the reaction mixture is poured
into benzene (50 ml) and washed with water. The
organic layer is separated, -dried through sodium
sulfate and concentrated in vacuo. Silica gel
chromatography using 5% methanol in methylene
chloride yields 0.160 g of 2-[4-[[[2-(d1methy1am1no)—
ethyl]amino]carbonyl]phenoxy]-3,3~diethyl-N-[1-(4-
methylphenyl)butyl]-4-oxo-l-azetidinecarboxamide.
(Compound 73). |

Analysis: C30H42M404+0.48,0
Calc: C, 68.00; H, 8.14; N, 10.57.
- Found: C, 68.01; H, 8.18; N, 10.62.

1. A conpound of Fornula

-



[ in: Ris
har maceutical ly acceptable salt thereof wherein: .
F;r?]glkyl; y [err] is [err] alkyl or [err]al koxy-[err]alkyl.
20 Mis (1) hydrogen,
(2) [err]al \ (3) hydroxy [err] alkyl,

(5) [err]alkenyl, or
Egg FZL?]‘ Ra and Rb are each individually
(1) hydroggn (2) [err]alkyl, 30 . .
(3) hal o, (4) carboxy, (5)
err] al kox
[err] e
Example 11

A. (S5-(R¥,5%))-4-((3,3-diethyl-1- -((1-(4-methyl-
phenyl)butylam1no)carbony1)-4-oxo-2-azet1d1ny1)—
oxy)-benzoyl chloride.

To a solution of 0.150 g of [S—(R¥,S%)]
4-((3,3-diethyl-1-(((1~(4-methylphenyl)butyl)amino)-
earbonyl)—4-oxo—2-azetidinyl)oxy)benzoic acid in 5'ml
methylene chloride containing a catalytic amount of
dimethylformamide is added 0.5 ml of oxalyl chloride.
The mixture is stirred at room temperature for 30
minutes and then concentrated in vacuo to yield
-(S—(R*,S*))—4-((3,3-diethy1-1—((1—(4-ﬁethy1-phenyl)—
butylamino)carbonyl)-4—oxo-2-azetidinyl)oxy);benzoyl
chloride.

10

15

B. [S-(R*,s*)]-2—[4-[[[2-(dimethylamino)ethyl]methyl—
amino]carbonyll-phenoxy]—S,3-diethy1—N¢[1-(4-
‘methylphenyl]butyl]-4-oxo-1l-azetidinecarboxamide. -

The above acid chloride is . dissolved in 3 ml
' methylene chloride and a solution of -0.20 gm of

N,N,N'—trimethylethylenediamine in 2 ml ‘methylene

chloride is added. The mixture is stirred overnight

and then concentrated in vacuo. The residue is
extracted between ethyl acetate and saturated sodium
bicarbonate solution. The organic layer is dried
through sodium sulfate and concentrated in vacuo.

Silica gel chromatography of the residue (5% methanol

in methylene chloride) affords 0.117 g of [S-(R%*,S*)]-

2-[4-{[[2- (d1methy1am1no)ethyl]methylam1no]carbonyl]—

phenoxy]—B,3—diethyl—N—[1-(4—methy1pheny1]buty1]-4—

oxo-l-azetidinecarboxamide. (Compound 75).

20

25

30



(6) phenyl ,

[ err]al kyl car bonyl ,

(9) hydroxy;
(1) hydr ogen,
(3) halo,
[err]al koxy, 10

S111- (7) |
(8) di-[err]alkyl)am no;

er:] and [err] are each independently 5

REPLACEMENT SHEET (2) [err]alkyl,

4) carboxy, (5)
13JAN 997 | |(®)  phenyl,
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- 83 -

Analysis: C37Hg4N404+0.5H,0
‘Calc: C, 68.23; H, 8.31; N, 10.27.
Found: C, 68.20; H, 8.41; N, 10.10.

When N,N,N'-trimethylethylenediamine of
Example 1lb is replaced by the appropriate amines,

- there is obtained the corresponding amides.

1) Com 76
Analysis: C37H,eN40,
Calc: C, 69.79; H, 8.42; N, 10.17.
Found: C, 69.02; H, 8.60; N, 9.54.

' 2) Compound 77 -
Analysis:_C32H46N404 +0.75 Hy0
Calc: C, 68.12; H, 8.49; N, 9.93.
Found: C, 68.22; H, 8.48; N, 10.17.

3) Compound 78
Analyeis: .C3H,,N,05 -
- Calc. C, 68.06; H, 7.85; N, 9.92.
Found: C, 67.84; H, 8,07; N, 9.62.

4) Compound 79 .
Analysis: C33H,;gN4;05 +Hy0
Calc:'C, 66.42; H, 8.11; N, 9.39.
Found: C, 66.73; H, 8.19; N, 9.23.

5) Compound 80
‘Analysis: C35H52.N4.06 _
Calc: C, 67.28; B, 8.39; N, 8.97.
Found: C, 67.08; H, 8.77; N, 8.41.



(7) [err]alkyl
car bonyl

car bonyl , (8) amnof[err]al kyl oxy

wherein the amno is

Optionally nmono or di 15 substituted with
[err]al kyl, (9) amnof[err]al kyl am no car bonyl
wherein the amjn EPEACEMENT SHEEI.. optionally .nono or di
substituted witihijerr]al kyl, 2 (10) hydroxy,

(11) ami nocar Qorly! 18h¢ANI189Z h ' amno is
optionally nonq gr di substituted with

[err]al kyl, ' (12) hydroxynethyl

(13) am nocarbionyl oxy [errlal kyll, 84 - wherein the
amno is - optlonally nono or di

substituted wt
('15)

h [err]al kyl, (14) cyano, 30

nDrphollnocarb60y§nﬁg@nhd__l

‘Analysis: C33H48N404 +H20
Calc: C, 68.01; H, 8.65; N, 9.61.
Found: C, 68.42; H, 8.59; N, 9.17.

S
7) Compound 82
Analysis: C36H4eNa04 +0.5H0
Calc: C, 71.14; H, 7.79; N, 9.21.
Found: C, 71.41; B, 7.68; N, 9.10.
10
8) Compound 83 .
Analysis: C32H46N404 +1.2H50
Calc: C, 67.15; H, 8.52; N, 9.79.
Found: C, 67.21; H, 8.26; N, 9.47.
15 '
9). Compound 84
10) Compound 86
. 20 Analysis: C35H5oN,04 :
Calc: C, 70.91; H, 8.84; N, 9.45.
Found: Q, 70.37; B, 8.84; N, 8.77.
11) Compound 89
25 Analysis: C31H3gN50, +0.7Hy0
Calc: C, 66.71; H, 7.29; N, 12.54.
Found: C, 66.91; H, 7.40; N, 12.14.
12) Compound 90
30 Analysis: C33H4gN404 +0.8H,0

Calc: C, 68.67; H, 8.31; N, 9.70.
Found: C, 68.82; B, 8.11; N, 9.70.



- 112 - _
optionally nono or di

(16)

n 5

amno wherein the amno is
substituted with [err]al kyl,
be j oi ned toget her

with the proviso that R2 and R3 . uay
to forma ED'bFEMENTﬁHEETI

enedi oxy group or a furan ring,

(17) nor phol i nocafbery+ [err]
13 JAN 1997
- 85 -
13) Compound 9]
Analysls C34H48N004 + 0.3H,0

Calc: C, 70.11; H, 8.41; N, 9.61.

Found: C, 70.17; H, 8.64; N, 9.33.
5
14) Compound 92
Analysis: C30H42N404 + 1.2H,0
Calc: C, 66.14; H, 8.22; N, 10.29.
Found: C, 66.18; B, 8.12; N, 10.31.
10 ,
15) Compound 93
Analysis: C32H44Nh06 + 0.3H,0
.Calc: C, 65.57; H, 7.67; N, 9.56.
Found: C, 65.72; H, 7.50; N, 9.34.
1S - .
16) Compound 94
Analysis C32H44N404 + 0. 3320
Calc: C, 70.04; H, 8.08; N, 10.21.
Found: C, 70.34; H, 8.90; N, 8.93.
20 :
17) Compound 95
~ Analysis: C33H,eNi0, + .5Hy0
Calc: C, 69.32; H, 8.28; N, 9.80.
‘Found: C, 69.41; H, 8.25; N, 9.58.
25 :
~ 18) Compound 99
| Analysis: C3gHg4N40,4 + 1.5H,0

Calc: C, 69.37; H, 8.72; N, 8.51

Found: C,

69.48; H, 8.44; N, 8.36
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19) Compound 102
‘Analysis: C4oHgq9Ns50¢g + 1.0 HO
Calc: C, 67.30; H, 7.20; N, 9.81
Found: C, 67.50; H, 7.24; N, 9.53

20) m n 4
Analysis: C32H41Ng50,4 +0.75H50
Calc: C, 67.04; B, 7.47; N, 12.21.
Found: C, 67.16; H, 7.56; N, 11.95.

21) Compound 105
Analysis: C39H44N405 +0.5H0
Calc: C, 66.99; H, 7.91; N, 9.77.
Found: C, 67,00; H, 8.25; N, 9.50.

22) Compound 106 -
Analysis: C3zﬂ4$N505-+0.8H20 .
Calc: C, 64.69; H, 7.90; N, 11.78.
Found: C, 64.93; H, 8.25; N, 11.12.

23) Compound 107
Analysis: C31Hg4N30gS +0.3H 0
Calc: C, 61.42; H, 7.41; N, 9.24.
Found: C, 61.43; H, 7.54; N, 9.05.

24) Compound 110
‘Analysis: C3g5Hgu4N40,
Calc: C, 71.89; H, 7.58; N, 9.58.
Found: C, 71.65; H, 7.55; N, 9.34.
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' 25) Compound 111

'Analysis:lc34H42N404 +0.5H,0
Calc: C, 70.44; B, 7.47, N, 9.66.
Found: C, 70.82, H, 7.46; N, 9.20.

26) Compoun
Analysis: Cq4H42N404 +0.3H50
Calc: C, 70.88; H, 7.45; N, 9.72.
Found: C,- 71.12; H, 7.44; N, 9.32.

27) Compound 115

‘Analysis: Cq4H49oN404 +0.7Hzo
~Calc: C, 69.99; H, 7.50; N, 9.60.
Found: C, 70.14, H, 7.63; N, 9.25.

28) Compound 116
Analysis: C34H46M404 +1-4H0
Calc: C, 68.06; H, 8.19; N, 9.33.
Found: C, 68.40; H, 8.14; N, 8.87.

29) Compound 117
Analysis: C40H51N50¢ | +0.6H,0
Calc: C, 67.79; H, 7.42; N, 9.88.
Found: C, 67.81; H, 7.58; N, 9.76.

30) Compound 118
Analysis: C33H47N50,4 +0.7H0
Calc: C, 67.14; B, 8.26; N, 11.86
Found: C, 67.54; H, 8.51; N, 11.28.



[err] is hydrogen or [err]alkyl;
I ndi vi dual |y
[err]al kyl, (c) [er
(d) hydroxy [err] aagp(nCEMENT SHEET
(f) carboxam do {e[ -

(h) [err]al kanoyl,
[err]al kyl, wher gi

25 '
1thb~HUb§EVtulﬁ

S

(a) hydrogen,

[err] and [err] are each
(b)
r]al kyl oxy [err]al kyl, 20
(e) polyhydroxy[err]alkyl,.
(g) polyacyl oxy[err]al kyl"
(i) substituted phenyl or phenyl
are [err] and [err]

|
as defined i medfa

ely

bel ow,

[err]al kenyl, 30 (k) [err]cycl oal kenyl,
(1) heteroaryl [érdalkylwhereginkhe - 88 -
i ncl udes pyridinyl, _ i m dazolyl, triazolyl,
31) Compound 119
" ‘Analysis: Cq5HyzgN;0,4 +1.25H70
Calc: C, 68.76; H, 8.32; N, 9.16.
Found: C, 69.07; H, 8.19; N, 8.75.
S
32) Compound 121
Analysis: C34H;gN.i04 +1320
Calc: C, 68.66; B, 8.47; N, 9.42.
Found: C, 69f02; H, 8.32; N, 9.06.
10
33) Compound 12
Analysis: C3yH,gN4O4 +0.5H,0
Calc: C, 71.47; B, 7.94; N, 9.01
Found: C, 71.65; H, 7.91; N, 8.73.
15 | -
34) Compound 12
Analysis: C41H54N 405 -+2H50
Calc: C, 68.83; H, 8.25; N, 7.64. .
Found: C, 69.03; H, 7.79; N, 7.50.
20 ) :
35) Compound 132
Analysis: CagHgqN,O4
Calc: C, 71.15; E, 8.53; N, 9.48.
R Found: C, 70.90; H, 8.74; N, 9.12.
5

36) Compound 133

Analysis: C4oHgoN404 +0.9Ho0
Calc: C, 71.80; H, 8.10; N, 8.37.
Found: C, 71.86; H, 8.17; N, 8.18.

hetero aryl



benzyl i m dazolyl, and furyl,

ierr]alkoxy [err]a
(p) [err]alkylsulf

(r) norpholinyl

t he

substituted with |
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r——ff—Gat-Doxy [ e
KREPLACEMENT SHEET

rr]al kyl,

: e?rnF g gy

t et rahydr opyranyl ,

err]al kyl,

37)

38)

39

40)

41)

42)

(gq) benzyl oxy,
, . - (s) |
(t) am no[err]al kyl sul fonyl
a-po-is—aptijonal | y nono or di 10
- 89 —
Compound 137

"Analysis: Cg7H,4gN404 +0.8Hy0 -

Calc. C, 70.85; H, 7.97; H, 8.93.
Found: C, 71.01; H, 7.97; N, 8.54.

Compound 139
Analysis: C39Hg1N50, +0.8H,0
Calc: C, 70.09; B, 7.93; N, 10.48.

Found: C, 70.18; H, 7.79; N, 10.42.

m nd 14
Analysis: C38H55NS°6

Calc: C, 67.33; H, 8.18; N, 10.33.

Found: C, 67.02; H, 8.31; N, 9.89.

Compound 143

Analysis: C34H51N50,4

Calc: C, 68.77; H, 8.66; N, 11.80.
Found: C, 68.57; H, 8.50; N, 11.53

Compound 144
Analysis: C3glHs59N50,4 +0.4Hy0
Calc: C, 69.45; B, 9.17; N, 10.65.

Found: C, 69.69; H, 9.02; N, 10 35.

Compound 145
Analysis: C36H47N504 +Ho0
Calc: C, 68.44; H, 7.82; N, 11.08

Found: C, 68.69; H, 7.74; N, 10.76.

(o) phenyl sul fonyl,

- 114
(n) carbo

wher ei n



(u) am nocar bonyl wherein the amno is optionally nono

or di substituted with - [err]al kyl,

(v) am nocar bonyl oxy] er f] wherer—35 the amno is
optionally nmono or di ﬁE#EXbEN&NT SHEET Jsubstituted with [err]al kyl,

(w) azabicyclo of 7 to [L2] atons,. (x) di [err] alkylam no
[err]al kyl wherein 13 JAN 1997 tlhg amino is optionally nmono or di 20
substituted with [err] g kyl, (y) bicycloalkyl of 7 to
12 atons, ¢Zr—ter+teydl oal kyl optionally

substituted wi.th [err] Kyl (aa) pyrazolidinyl, 25
(bb) substituted piperidinyl oF - 90 - prrrolldlnyl
wherein the substituent is hydrogen,

[err]al kyl, hydroxy[err]alkyl benzyl, car boxam do or
ani no wherein the 3043) gg_pgugg_L__ amno is optionally nono or di

substituted with [err]almﬂalys1s. C36H47N504 +0.4H50

Calc: C, 69.62; H, 7.56; N, 11.27.
Found: C, 69.79; H, 7.70; N, 11.12.

5
44) Compound 149
Analysis: C39HgoN,04 +0.4H50
Calc: C, 72.50; H, 7.93; N, 8.67
Found: C, 72.44; H, 7.99; N, 8.87.
10
45) Compound: 150
Analysis: C36H47N504 +0.3H,0
Calc. C, 69.83; H, 7.74; N, -11.31.
s - Found: C, 69.93; H, 7.65, N, 11.10.
46) Compound 151
Analysis: C33H47N504
Calc: C, 68.60; B, 8.20; N 12 12.
20 Found: C, 68.40; H, 8.16; N, 11.90.
47) Compound 245
Analysis: C36H44Na04
Calc: C, 72.46; H, 7.43; N, 9.39
25 Found: C, 72.49; H, 7.49; N, 9.25

48) Compound 246
Analysis: C37H4eN404 +0.25H,0
Calc: C, 72.26; H, 7;6L; N, 9.10.
Found: C, 72.35; H, 7.83; N, 8.73.



-115- (cc) substituted pyrrolidinyl wherein _
the substituent is carphaxamdo or : anm no wherein the

amno is REPLACEME anRalll y nono or di substituted 5
with [err]alkyl, LA-ﬁwJﬁp§aﬁﬁa yrimdinyl, : (ee)
N- cyano- N - phenyl am difng, : (ff) phosphono[err]alkyl, or
(gg ) [err]al kyl benzgyl off SndAl 1897 di substituted
benzyl or nmono or di substituted pyridyl nmethyl,
wher ei n !

- 91 — .

49) Compound 156
"‘Analysis: Cqs5H4gNs04 +0.8Ho0
Calc: C, 69.70; B, 8.29; N, 9.29
~Found: C, 69.65; B, 8.27; N, 9.35.

5
50) Compound 158
Analysis: C3gH,gN,04 +0.5H0
Calc: C, 73.29; B, 7.65; N, 8.33.
Found: C, 73.71, H, 7.75, N, 7.75.
10
51) Compound 159
Analysis: C3gH,gN,0,
Calc: C, 73.09; H, 7.66; N, 8.31.
Found: C, 73.40; B, 7.75; N, 7.80.
15 '
52) Compound 160
Analysis: CqgH,gN.04 +1.0H70
Cale: "C, 70.78; H, 8.12; N, 8.68.
Found: C, 71.00; H, 8.05; N, 8.59.
20
53) Compound 161
Analysis:_C43H52N¢04 +1Hy0
‘Calc: C, 73.05; H, 7.70; N, 7.92.
Found: C, 73.29; H, 7.95; N, 7.37.

25

54) Compound 166 _ :
Analysis: C33H;eN404 +1.5Hp0
Calc. C, 67.20; H, 8.37; N, 9.50
Found: C, 67.38; H, 7.98; N, 9.41.



the substituents are [eptrt—are—ferri wher ei n [err] is 15

(1) hydrogen, [ dEPLACEﬂENT %HEERZ) . hal o,

(3) [err]alkyl, (14) bhalo-[err]alkyl,

(5) [err]al kenyl 13 JAN 1997 (6) hydroxy-[err]alkyl,

(7) [err]al kyl carbonyl - . (8)

[err] I kyl carbonyl am no; (9) CN, '

(10) TJ[err] 25 (11) [lerr] ' _ (12)
am no wherein the amno 1S optionally nmono or
di . substituted with [er]al kyl;

(13) carboxy, or 30 :
X2 is hydrogen, halo or [err]alkyl;
55) Compound 171
‘Analysis: C36H59N,0¢ +1.6H70
Calc: C, 64.95; H, 8.36; N, 8.41.
Found: C, 65.26; H, 8.15; N, 8.07.

(14) - pReryl sul f onyl am nocar bonyl ;

5
56) Compound 17
Analysis: C38347N504
Calc: C, 71.56; H, 7.43; N, 10,98.
Found: C, 71.64; H, 7.62; N, 10.93.
10
57) Compound 178 _
Analysis: CagHgoN,04 _
Calc: C, 72.81; H, 8.04; N, 8.94.
Found: C, 72.96; H, 8.17; N, 8.83.
15 .
58) Compound 179
| Analysis: C3gH47N504 _
Calc: C, 71.56; H, 7.43; N, 10.98,
Found: C, 72.00; H, 7.55; N, 10.87.
20 .
' 59) Compound 180 .
Analysis: C38ﬁ47F3N404
Calc: C, 67.04; H, 6.96; N, 8.23.
Found: C, 67.02; H, 7.25; N, 8.23.
25 :

60) Compound 181
Analysis: CqgH,7E3N,0,
Calc: C, 67.04; H, 6.96; N, 8.23
Found: C, 66.63; H, 6.98; N, 7.94.



- 116 - | nis 1, 2, 3, 4 or 5; [err]
I's selected from hydroge 'R -t al kyl, and
[err]al koxy[err]al kyl ; ACéMEMTsHE-T phenyl, phenyl [err]alkyl,

pyridyl, and pyTTdy enr] al kyl ;
[err]and [err] are eac ind¢3qﬂgﬁqb$ sel ected from
hydr ogen, [err]al kyl, and [err]al koxy [err]al kyl, or aryl

as 10 defi

cU—abeve—Q .toget her 0=; or

- 93 -

61) Compound 182
"Analysis: Cg7H;7F Ng4O,
Calc: C, 70.45; H, 7.51; N, 8.88
Found: C, 70.28; H, 7.74; N, 8.82.

62) m n 8
Analysis: C34H48Na04
Calc: C, 70.80; H, 8.39; N, 9.71
Found: C, 70.44; H, 8.45; N, 9.51.
10 . '
63) Compound 186
Analysis: C37H,8N.04 +0.8H,0
Calc: C, 70.85; H, 7.97; N, 8.93
Found: C, 71.12; H, 8.25; N, 8.45.
15 .
~ 64) Compound 191
Analysis: C42H51N50, +.5CH,C1,
Calc: C, 69.78; H, 7.16; N, 9.58 .
Found: C, 69.75; H, 7.31; N, 9.68.
20
65) Compound 203 :
Analysis: C37H,7N,0,4 +1.1H,0
Calc: C, 68.31; H, 7.62; N, 8.61
Found: C, 68.32; H, 7.57; N, 8.53.
25
66) Compound 204 :
: Analysis: C37H47C1N,04
Calc: C, 68.66; H, 7.32; N, 8.66.
Found: C, 68.32, H, 7.48; N, 8.42.



where in [err] and [err] are joined together to form nono or _di

substituted ring of 4, 5, 6, or 7 atons or 7 to 12 atons such as 15
(1) piperidinyl or hoxoplperldlnyl (2) piperazinyl,
3 nmor phol i nyl b DI o
g,i-dioxg-4-th¥0nn [ ﬁ? N@N? éﬁE&% (4) pyrrolidinyl,

(5) pyrryl, (p)| imdazolyl, (7)

triazolyl, : 13 JAN 998)| paturated azabicyclo of 7 to 12

atons, 25 (9) azphspiro having 3 to 9 carbon

atons, said ring]belng sarurated, (10) tetrazolyl,

(11) pyrazolidin . 01294d+hydrod|nethoxylsqu|nonI 30
(13) azetidinyl, or ' (14) di azabicyclo ring of 7- 12

at ons, : :

67) Compound 205
-Analysis: C3gHs N, 05 +0.7H,0
Calc: C, 69.63; H, 7.90; N, 8.54.
Found: C, 69.72; N, 7.91; N, 8.54.

68) Compound 206 ]
Analysis: C39352N406.+0.8320
Calc: C, 68.15; H, 7.86; N, 8.15
‘Found: C, 68.01; B, 8.02; N, 8.15.

10 |

Example 12

&) [5-(R%,5%)]3,3-Diethyl-2-[4-[[[2-(4~-bydroxy-1-
piperidinyl)ethyl]amino]carbonyl]phenoxy]-N-[l-(a-
methylphenyl)butyl]- 4—oxo4l—azetidinecarboxamide _

When 1-(2-am1noethyl)-4—benzyloxyp1pe:id1ne
is used in place of N,N,N' ~trimethylethylene diamine.

. in the procedure of Example 11b there is obtained
[S-(R%,S%)] 3,3-diethyl-2-[4-[[[2-(4-benzyloxy-1-
piperidinyl]ethyl]amino]catbonyllphenoxy]-N;[l-(4-
methylphenyl)butyl]-4-oxo-1-aietidineca:boxamide.

15

20

B) [S-(R+,S%)]-3, 3-diethyl-2-(4-[([2-(4~hydroxy-1-
pipe:idinyl)ethyl]amino]carbonyl]phenoxy]-N;[1-(4—
25 methyl-phenyl)butyl]-4-oxo-l-azetidine~carboxamide
A solution of the amide from step A above
in 10 ml of glacial acetic acid containing. 22 mg of
10% Pd/C is hydrogenated under 42 1b hydrogen
pressure. When TLC indicate completion of the
reaction, the mixture is filtered and concentrated in
vacuo after the addition of 50 ml toluene. The

30



wherein the substituents are each seIeCted fromthe

group consi sting of

hydr ogen and [ er r ] o=ty . - 117 -
benzyl oxycar bonyl , @ﬁﬁbﬂiﬁ%NWhﬁﬂxﬂ err]al kyl am no car bonyl ,
pyrrolidinylnethyl, nydroxy—ter+eak kyl , [err]al kyloxy, [err]alkyl oxy

car bonyl, am noca bcnyL Wﬁﬁ{ njthe amno is optionally nono or di 5
substituted with [feqr PK&*N d pxp; .or -N(R7) R8 may be an amino acid
resi due including| “~-watucal apjhofacids such as |ysine; or [err] and

[er] are joined tpgether to forma pono or "di substituted saturated
nmonocyclic ring o .

10

15

20

25

30

- 95 -

residue is dissolved in ethyl acetate, washed with
saturated sodium bicarbonate solution. The organic
layer is dried with sodium sulfate and concentrated
in vacuo. The residue is chromatographed on 15 g
silica gel using 5% methanol in methylene chloride
and yields 96 mg of
{S-(R+,5%)]-3, 3—dlethy1—2-[4-[[[2-(4-hydro;y—1-
piperidinyl)ethyl)amino]carbonyl]phenoxy]-N-—[1=(4—
methyl-phenyl)butyl]-4-oxo-1-azetidine-carboxamide

Analysis: C33H46N405 +1. 3H,0
Calc: C, 65.83; H, 8.13; N, 9.30
Found: C, 66.10; H, 8.06; N, 8.91

When 1-(2-aminoethyl)-4-benzyloxypiperidine
is replaced in the procedure of Example 12 by the
appropriate amines, the following compounds 123, 124,
129, 131 and 138 are obtained, for example:

1) Compound 129
Analysis: C34H48N405
Calc: C, 68.89; H, 8.16; N, 9.45
Found: C, 68.68; H, 8.18; N, 8.65

2) Compound 131

Analysis: Cg9Hg4,N,O 5 +1H0
Calc: C, 65.92; H, 7.96; N, 9.61
Found: C, 66.07; H, 7.86; N, 9.45



10 and having two hetero atons which are the nitrogens to which [err]

and [err] are attached; said rings to i ncl ude pi perazinyl and

honopi per azi nyl ] are jotned together to forma nono
or di substitutedﬁflh&ﬁ@ﬂﬂtgﬁtﬁi saturated ring of 5 to 7 atons and havi ng
15 one hetero ptpmwhich is thejnitrogen to which [err] is attached;
or wherein {errhRoAN®o7] |arle joined together to forma nono or di
substituted satyurjted nDnocycllc ring of 5, 6, or 7 atons, said ring
havi ng one het ey o—atomrwhirtirTs 40 the nitrogen to which [err] is attached,
or wherein {err] and [err] ane joined together to forma nono or di

substituted saturated nonocyclic ring of. 9¢ 5, 6, or 7 carbon atons; or
wherein [err] and [err] are joined together to forma nono 25 or di
substituted saturated nonocyclic ring of 5, 6, or 7 atons; said ring
havi.ng one heteB) aCompohndhlB8 the nitrogen to which [err] is
attached; and the *" substituents are independently selected from hydrogen
and [err]al kyl. : :

Analysis: C33H4¢N405 +0.5H,0

Calc: C, 67.43; H, 8.06; N, 9.53
5 Found: C, 67.61; H, 8.06; N, 9.37

The diamines used to prepare the amino amides

described herein were commercially available or
prepared according to the following routes

10

| Ry ' R4
15 ~~ __1.) Cl-CH,CN N -
/NH - N-CH, CH,-NH,
R,” .2-) LRH

20 EXAMPLE 13

A N—cyanomethylhomopxperazine

To a solution of 1.98 g homopiperazine in 50
ml acetone is added 4.25 g of powdered amhydrous
sodium carbonate and 1.3 ml of chloroacetonitrite.
After 24 hrs the reaction mixture is filtered and the
filter cake washed with 100 ml acetone. The combined
filtrates are concentrated in vacuo and the residue
chromatographed on silica gel using methylene

chloride as the eluent. The yield of N-cyanomethyl
homopiperazine is 2.69 g.

25

30



- 118 -

coval ent bond,

10

15

20

25

30

2. A conpound of formula 1 wherein Qis a
Yis [err]
[\..

| REPLACEMEN R

- 97 -

B. N—(Z—am1noethy1)homopxperazxne

- To a suspension of 1.02 g lithium aluminum
hydride in 50 ml of ether is slowly added a solution
of 2.65 gm N-cyanomethyl homopiperazine in 25 ml
ether. After the addition in complete the mixture is
heated at reflux for 1 hour, then cooled to room
temperature and quenched carefully with 1 ml water, 1
ml of 15% sodium hydroxide solution and 3 ml water.

‘The mixture is filtered through sodium sulfate, the

£ilter cake washed well with ether and the combined
filtrates concentrated in vacuo to yield 2.60 g.
N-(2-aminoethyl)homopiperazine.

R,
\ 1.) HCO,Et, NaOEt,

N-CH,CH, - NH, _ -
2.) BH, THF
R R,
2 \

N-CH,CH, - NH~CH,

Ry
EXAMPLE 14
N-(2-methylaminoethyl)homopiperazine.

A). N—(2—formam1doethy1)homopiperazine

To a carefully prepared solution of 0.718 g
of 60% sodium hydride dispension in 75 ml of absolute
ethanol which has been cooled to 0°C is added 7.3 ml
of ethyl formate. After 5 minutes there is added a
solution of 2.55 gm of'N—(z-aminoethyl)homopiperazine



3. A compound according to Claim2 wherein Ris [err]alkyl;

[err] is [err]al kylear[err]lal koxy- [e;r]?lkyi;lﬁol Mis
2 err]al Kyl ,
Eég hﬁ%fggg [err] aREf.L‘?CEMENT SHEET (4) bhalo [err]al kyl, 25

.(Rg)is[err]al kenyl ,} . 13JA(111?92W¢
[err]al kyl, (3) Halla,

6) [err]alkoxy-[err]alkyl;
(6) [ 4

r ¢gen, 30

- 98 -~

in 25 ml absolute ethanol. The mixture is stirred at
room temperature overnight. Saturated sodium
bicarbonate solution (15 ml) is then added and the
reaction mixture is stirred with 150 ml ethyl
acetate, filtered through MgSO, and the filtrate
concentrated in wvacuo. Chromatography of the residue
on 150 gm silica gel using an eluent of methylene
chloride/methanol/conc. ammonium hydroxide (95/5/0.5)
gives 2.78 g of N-(2-formamidoethyl)homopiperazine.
10 : :
B). N-(2-methylaminoethyl)homopiperazine.

To a solution of 2.75 gm of N-(2-form-
amidoethyl)homopiperazine in 20 ml of dry THF under
N2 is added carefully 60 ml of borane THF solution.
After the addition is .complete the reaction mixture
is heated to reflux for 5 hours then stirred at room
temperature overnight. _The react1on mixture is
quenched by the careful add1t10n of 20 ml of 6N HC1
followed by refluxing for 1 hour. The reaction
mixture is cooled, 50 ml of water added and solid KOH

. @dded carefully to alkaline pH. Extraction with

ether gives the desired: ‘product N;(Z-methylamino)
homopiperazine.

15
20

25 : .

CHz '
1.) R-X, Na,C
CHyNi- CHycHy-N, ) 20 |
| \CH;., 2.) H,/HORCPd( OH),C -
R | -

CH,- N-CH,CH,~ NH-CH,

30



_ 5 err] al koxy,
fiigc?rboxy, ‘ : (6)(p%engl, (7)

' 8 anino wherein the am no nay
l[)grr] alkylearbony! REPLAGEMENT S"%Hl onal |y rrf)nz) or di 5

substituted wth{[err]al kyl; . Rb is hydrogen or [err]alkyl,
[err] and [err] are epSlyANEFendent |y (1) hydrogen,

—

- 99 _

A) Nabenzyl—N.N'—dimethyl-N'-(2-§heny1ethy1)-

' “éthylenediamine |

A mixture of 0.900 gn N-benzyl-N,N'-di-

methylethylenediamine, 1.10 gm powdered sodium
carbonate and 0.75 ml of Z-phenylethylbromide_is
refluxed for 5 hours. An additional 0.25 ml of
bromide is added during this time. The reaction
mixture is then cooled and filtered. The filterate
is concentrated in vacuo and the residue
chromatographed on silica gel using an eluent of
CHyCly/CH30H/NH,OH (97/3/0.3) to yield 0.875 gm of

N—benzyl—N.N'-dimethyl—N'—(2—pheny1ethy1)ethylene-
diamine.

10

15 ) N.N'-dimethyl-N—(2-pheny1ethyl)ethylenediamine

To a solution 0.870 gm N-benzyl-N-N'-di-
methyl-N'-(2-pheny1ethy1)ethylened1am1ne in 10 ml
ethanol and 5 ml acetic acid is added 0.18 gm Pd
(OH)2/C. The mixture is hydrogenated at 40 psi for
3.5 hours, then filtered and concentrated in vacuo. *
The residue is made akaline with 1IN NaOH and '

" extracted well with ethyl .acetate (5 X 25 ml). The
combined extracts are filtered through sodium sulfate
and concentrated to yield N,N'-dimethyl-N-(2-phenyl-
ethyl)ethylenediamine.

20

25



(2) [err]alkyl, 16 | (3) hal o, (4)

car boxy, . (5) [err]alkoxy, : (6) .
phenyl , (7) [err]al kyl carbonyl, 15 ] _ ]
8 di-([err]al kyl)fa with the proviso that

&hén Rb ig[ ! d ﬁkpaﬂgﬂﬁﬁgnﬁﬂE and R3 may be joined together

to forma nethyl enedijody group or a ffugan ring; 20

[err]

10

15

20

25

30

wherdin 13 JAN 1997

- 100 -
EXAMPLE 16
.IR1 _ .
\ - 1.) Ar-CHO
'N-CH,CH,-NH, —
r | 2.) LBH
R, R,
AN
N-CH,CH,~ NH- CH,- Ar
R,

A)

" A solution of "1.28 gm 1-(2-amino-ethyl)-
piperdine and 1.07 gm pyridine-3-carboxaldehyde in 40
ml of toluene is heated to reflux under a Dean Stark
trap. After 10 ml toluene distilled over the NMR of
an aliquot indicated no aldehyde left. The reaction

mixture was concentrated and the imine used directly
in the next step. '

B) : L .

To a suspension of 0.380 gm of lithium
aluminum bydride in 30 ml of dry THF which has been
cooled to -10°C is added dropwise a solution of the.
above imine in 20 ml of dry THF. After about 1 hour
the cold reaction mixture is quenched by the addition
of 5 ml of 5N NaOH, then diluted with 100 ml ether
and 20 ml of water. The organic layer is separated,

.washed with brine, filtered thru sodium sulfate and

concentrated to give 2.17 gm of 1-[2-(3-pyridyl-

methylamino)ethyl]-piperidine suitable for use in
subsequent reactions.



-120- Qis a covalent bond [err]

REPLACEMENT SHEET

13 JAN 1997
- 101 -
EXAMPLE 17
A.CH,Cl
5 R~ NH-CH,~CH,-NH-R —-
CH, Ar

R-NH-CH, CH,-N-R
10 :

To 7.50 gm of N,N'-dimethylethylenediamine
which has been cooled in an ice-ethanol bath is added
portionwise over a 30 minute period 1.40 gm of

15 3-picolyl chloride. After stirring cold for 1 hour
after the addition is completed the reaction mixture
is concentrated in vacuo and the residue partitioned
between 50 ml of ether and 10 ml of 5N NaOH
solution. The organic layer is separated and the

20 aqueous layer extracted 2 times with 50 ml o§ ether.

~ The combined organic extracts are dried ‘through
sodium sulfate and concentrated: in vacuo.
Chromatography on 150 gm silica gel -using -
CHCl,/CH30H/NH,0H (90/10/1) as eluent gives 0.930 g
o5 OF N.ﬂ'fdimethyl-ﬂ;(3—pyridyimethy1)ethylenediamine.

EXAMPLE 18
Amino Acid » diamine

30 '
A) To an ice cooled solution of 2.29 N-CBZ-D-
‘Proline in 50 ml of CHC1, is added 1.35 gm

1—hydroxybenzotr1azole ‘hydrate followed by 2.06 gm of



15 [err] is hydrogen or [err]alkyl; [err] and
[err] are each individually (o) | al k Igii Fg?;fgfﬂyl -

c err]al ky :
Egg L%H)i{/k{ler rFESFﬁ%MENT SHEET (e) carboxam do [err]al kyl,
(f) [err]al kanpy], : (g9) phenyl -or-phenyl [err]alkyl,
(h) [err]al kenyll 223 JAN 1997 1 (i) [err]cycloal kenyl,
(j) heteroaryl |[Err]al kyl wherleiin the heteroaryl
sel ected form pyHdrmyT, _ |n1dazolyl, triazolyl,
benzyl i m dazoiyl, and furyl 102

dicyclohexylcarbodiimide. After 20 minutes, 0.85 ml
- of pyrrolidine is added and the reaction mixture
stirred overnight after which time it is filtered and
the filtrate concentrated in vacuo. The residue is
partitioned between 100 ml ethyl acetate and 50 ml of
2N hydrochloric acid. The organic layer is separated,
washed with 50 ml of 1.0N sodiux hydroxide solution,
dried through sodium sulfate and concentrated ip
vacuo. Chromatography on 150 gm of silica gel using
ethylacetate in hexanes (30 - 100%) as eluent gives
2.04 gm of the desired pyrrolidine amide

10

B)' _ To a solution of 1.519 gm of the amide"
(prepared in A) in 20 ml absolute ethanol is added 75
mg of 10% Pd on carbon :catalyst. The mixture is
hydrogenated at 40 psi for about an hour then
filtrate and the filtrate concentrated to yield.
D—proline pyrrol1dine amide.

15

20 ¢ ‘To a suspension of 0.380 gm of lithium

~ aluminum hydride in 15 ml of dry tetrahydrofuran is

' carefully added a solution of the D-proline amide
(prepared in B above) in 10 ml tetrahydrofuran. The
mixture is refluxed for 2 hrs then cooled and
quenched with 2 ml of 2.5 N sodium hydroxide. The
mixture is filtered through a pad of sodium sulfate
and the filter cake washed with 2 x 50 ml of ether.
The combined filtrates are concentrated in vacuo to

yield 0.80 gm of desired 2-(l-pyrrolidinylmethyl)
pyrrolidine.

25

30



30

(k) carboxy [err]alkyl _ (1)

[err]alkylsulfonyl (n) benzyl oxy,

(n) norpholinyl

[err]alkylsulfonyl,

-121- (o) amino[err]al kyl sul fonyl mherﬁiF |
tiorfal i _ - with [err
;Ih(liy?m no. 'S op MEPLACERENT Wa nocar bonyl wherein the am no 5

is optionally subst
(q) ami nocar bonyl ofy |[ et 8] JAN 997

10

15

- 20

25

tjuted with [ery{] . al kyl,

- 103 -

EXAMPLE 19
[s-(R*,S*)]-2-[4-[[(4-Hethy1)piperazin-l-yl]carbonyl]

phenoxy]-((S.3-diethy1-§;[1-(methylpheny1)butyl]—4-
oxo-l-azetidinecarboxamide

A solution of S—(R*,§%)]~4-(((3,3~-diethyl-1-
((4-methy1pheny1)butylamino)carbdnyl)-4-oxo-2-
azetidinyl)oxy)benzoyl chloride (3.8 mmol). prepared
as in Example 11A, in 50 ml of methylene chloride was
cooled in an ice bath and a solution of 0.70 gm of
N-methylpiperazine in 10 ml of methylene chloride wag
added over 5 min. The reaction was stirred for 1 hr
and was then poured into a mixture of ice water and
10% potassium carbonate. The product was extracted
with two portions of methyleme chloride and each
methylene chloride layer was washed with a portion of
brine. The methylene chloride layers were combined,

'dried over sodium sulfate and evaporated. The

residue was purified with flash chromatography using
ethyl acetate, then 2% triethylamine/10%. methanol/88%

ethyl acetate to afford 2.1 gm of the title compound
as a white solid. :

Analysis: C30H42Na04
Calc: C, 69.64; H, 7.92; N, 10.48
Found : ' C, 69.62; H, 8.23; N, 10.46



wherein the amno is optronally

[err] al kyl,

amno is optlonally substituted with [err] alkyl,

pyrazol i dinyl,

(t) plperidinyl,

u) pyrrolidinyl| IEPLACEMENT (V) pyrim dinyl, |
Emg Ferr]cycloalky . SHEET (x) [err]al kyl benzyl

or

dif substituted benzyl or nono

substitutents arfe ferr] and [eri] wher ein

[err] is
(2) hal o,

(4) hal o-[ err] al kyl (5) [err]al kenyl,
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t1Y04hydr ogen, 25
(3) [err]al kyl,

EEAEELQ_ZQ

[S-(R%,S5%)]-2-[4-[ [ (4-Methyl)piperazin-Ll-yl]carbonyl]

substituted with
10 (r) am no [err]al kyl wherein the

or

phenoxy]-((3,3-diethyl-N-[1-(3, 4-methylenedioxyphenyl)

butyl}-4-oxo-l-azetidinecarboxamide

When [S—-(R%,S%)]-4~(((3,3-diethyl-1-((3,4-

methylenedioxyphenyl)butylamino)carbonyl)-4-ox0-2-"
azetidinyl)oxy)benzoyl chloride (3.1 mmol), prepared
as in Example 1lA, was reéacted with |
N-methylpiperazine as in Example 19, there was
obtained 1.75 gm of the title éompound.

Analysis: C31H40N&06
Calc: C, 65.94; H, 7.14; N, 9.92

Found: C, 65.80; H, 7.31; N, 10.05

[S-(R*,5%)]-2-[4-([(4-Hydroxyethyl)piperazin-1-y1]
carbonyl]phenoxy]-((3, 3-diethy1—N;[1-(methy1pheny1)

butyl]-4—oxo-1-azetid1necarboxamide

When [sé(R*.s*)]-4-(((3.3-diethy1q1-((4-
methylphenyl)butylamino)carbonyl)~4-0x0-2-
azetidinyl)oxylbenzoyl chloride (3.8 mmol), prepared
as in Example 1lA, was reacted with
N-(2-hydroxyethyl)piperazine (7.6 mmol) and
diisopropylethylamine (3.8 mmol) as in Example 19,
there was obtained 2.1 . gm of the title compound.

Analysis: C32H4410405 .
Calc: C, 68.06; H, 7.85; N, 9.92

- Found: = C, 67.88; H, 7.87; N, 10.17

(s)

nono

or di substitutegd 2013 JAN 1997 pyridyl met hyl, wherein the



(6) hydr oxy-[err]al kyl, 30 : (7)

[err]al kyl car bonyl, (8)

[ err]al kyl car bonyl am no; : - 122-
(9) am no wherein the am no ' S

optionally
[err]alkyl; or

substituted with
(10) car boxy,

[err] is hydro eREPﬁﬁvEMENT ﬂHFET]i|ky|;

10

15

20.

25

‘30

13 JAN 197 | . - 105 -

_Ezamnlg_zz

[S—(R*,§%)]1-2~[4-( [ (4-Hydroxyethyl)piperazin-l-y1]
carbonyl]phenoxy]-((3,3-diethyl-N-(1-(3,4-methylene
dioxyphenyl)butyl]-4-oxn-1—azetidinecarboxamide

When (S-(R¥*,S5%)]-4-(((3,3~-diethyl-1-((3,4-
methylenedioxyphenyl)butylamino)carbonyl )~4-oxo0-2-"
azetidinyl)oxy)benzoyl chloride (3.1 mmol), prepared
as in Example 11A, was reacted with
N-(2-hydroxyethyl)piperazine (6.2 mmol) and
diisopropylethylamine (3.1 mmol) as in Example 19,
there was obtained 1.50 gm of the title compound .

Analysis: C32H,oN,07 -1.5H20

Calc: - C, 61.94; H, 6.89; N, 9.06

Found: . C, 61.95; H, 6.92; N, 8.96
Example 23

(S-(R*,S%*)]-2-[4-[[(4-Cyclopropyl)piperazin-1-yl]
cg:bonyl]phenoxy]-((3;3-diethy1—n;[1—(4~methy1pheny1)b
utyl]-4-oxo-l-azetidinecarboxamide '

To a solution of [S-(R%,S*)]-4~(((3,3-diethyl-1-((4-
methylphenyl)butylamino)carbonyl)-4—oxo-2-
azetidinyl)oxy)benzoyl chloride (3.8 mmol), prepared
as in Example 11A, in 50 ml of methylene chlorine was
added N—(cyclopropyl)piperazine dihydrochloride (5.7
mmol) and then a solution of diisopropylethylamine
(15.8 mmol) in 10 ml of methylene chloride was added
over 5 min with ice-bath cooling. The reaction was
stirred for 1 hr at 0 C and then poured into ice



nis 1, 2, 3 or
| ndependent |y
and [err]al koxy

4, 10

[aevuksEN&NT SHEET

. [err] and [err] are each
sel ected from hydrogen,

[err]al kyl,

wherein R7 and R8 are joi ned together

to formnono or dr—substiTut gdjring of selected from

(1) piperidinyl, : (2) piperazinyl,

(3) norpholinylj, 13 JAN 1997 (4) pyrroylidinyl, 20
(5  pyrryl,

(7) triazolyl, : ' ' ' _
(9) pyrazolidinb%r-or—iﬁ‘“"—“*""' (10) azetldlnyl wherein

the substituents are each sel ected fron1t#ﬂ§ group consi sting of
hydrogen and [err]al kyl, benzyl oxycar bonyl, car-boxy, phenyl [err]alkyl
am no carb

[efr]alkyloxy,

(6) i m dazol yl ,

(8) tetrazolyl

ier 211 ) et W M KA L6 £0b gt s

methylene chloride and each methylene chloride
layer was washed with a portion of brine. The

- methylene chloride layers were combined, dried over

10

15

20

25

sodium sulfate and ethyl acetate/50% hexanes, then
70% ethyl acetate/30% hexanes to afford 2.1 gm of the
title compound as a white solid.

Analysis:’ 032342N404
Calc: - C, 70.69; H, 7.91; N, 9.99
Found: C, 70.62; H, 8.04; N, 9.95

m 24

[S-(R*,8%)]-2-[4-[[(4~Cyclopropyl)piperazin-l-y1]
carbonyl]phenoxy]-((3,3-diethyl-N-[1-(3, 4-methylene
dioxyphenyl)butyl]-4-oxo-l-azetidinecarboxamide.

When [(S-(R¥,S%)]-4-(((3,3-diethyl-1-((3,4~
methylenedioxyphenyl)butylamino)carbonyl)-4-oxo-2-
azetidinyl)oxy)benzoyl chloride (3.1 mmol), prepared
as in Example 1l1A, was reacted with .
N;(cyclopropyl)p;perazlne (4.6 mmol) and :
diisopropylethylamirie (9.3 mmol) as in Example 23,
there was obtained 1.80 gm of the title compound.

Analysis: C32H42N,07

.Calc: C, 67.10; H, 7.17; N, 9.49

30

Found: - C, 67.03; H, 7.31; N, 9.47



~ wherein ferr] and [err] are joined together to forma nono or. di
substituted saturated nonocyclic ring of 5, 6, or 7 carbon atonmns;

- 123 - wherein [err] and [err] are joined together to forma nono

or di substitt

ring having ope

attached; andjt
and [err]al kyk.

10

ich is the nitrogen to which [err] is
e 5 substitpents are independently selected from Hydrogen
13 JAN 1997 1. A conpound according to Caim3
- 107 -
Example 25

(S-(R*,S%)]-2-[4-[[(4-Piperazin-1-yl)carbonyl]phenoxy]
-((3,3-diethyl-N-(1-(4-methylphenyl)butyl]-4-oxo-1-
azetidinecarboxamide

Step A: ([S-R*,S*)]-2-(4-[[(4-(t-Butoxycarbonyl))piper
azin-l-yl]carbonyl]phenoxy]-((3,3~diethyl-N-[ .
1-(4-methylphenyl)butyl])-4-oxo-l-azetidinecar
boxamide

[S-(R*,S*)]-4-(((3,3-Diethyl-1-((4~methylphenyl)butyla

‘mino)carbonyl)-4-oxo-2-azetidinyl)oxy)benzoyl

15

20

25

30

chloride (0.4 mmol), prepared as in Example 1lA, was

- reacted with N-(t-butoxycarbonyl)piperazine (0.6

mmol) and triethylamine (1.2 mmol) as in Example 23.
The crude, title product so obtained was used
directly in the following Step B.

Step B: (S-R%,S*)]-2-[4-[(Piperazin-l-yl)carbonyl]phe
noxy]—((3.3-digthy1—N5[1-(4-methy1pheny1)buty
1-4-ox0-l-azetidinecarboxamide

‘The product from Step A was dissolved in 0.5 ml of

anisole and 2 ml of cold TFA was added. The reaction
was stirred at 0 C for 1 hr and was then diluted with
methylene chloride and evaporated. The residue was

taken up in methylene chloride, washed with 10% '
sodium carbonate and brine, dried over sodium sulfate
and concentrated. The residue was purified by f£lash

chromatography using 5, then 10% methanol/methylene
chloride to afford 0.212 gm of title product.

L%BEMEWF%HEEPD cyclic ring of 5, 6, or-7 atons, said
- gt



wherein 10
Mis

al kenyl ; 15
(b) [err]
R2 and R3 are

or a furan ring;

from

(c) [err]

wherei n the
wherein [err]
~(2) halo, or
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al kyl ,

al koxy] [

Ris [err]

(a)
R2_1.S
0REHUACEWE$¢|SHEET

tacatlox +m
1e 1Y Uy\rl TreT I

13%Nmarﬂg

rrl al kvl
(3)

C30H40N40s5 -1H20
C, 66.89; H, 7.85; N, 10.40
C, 67.06; H, 7.55; N, 10.30

al kyl ;
[err] alkyl,

[err] is [err] alkyl;

or (b) [err]
(a) hydrogen
R3 is hydrogen, or
ma 20 met hyl enedi oxy group
nd R8 are each independently sel ected
n, (b) [err] alkyl, 25
(d) substituted benzyl
substituents are [err] and [err]
is—- 108 - : (1) hydrogen,
[err]

j0|

IS - 30
al kyl ;

Analysis:
Calcéy

Found:
Example 26

[S-(R*,S*)]-Z-[4—[[(4—Piperazin-1—yl)carbonyl]phenoxy]
-((3,3-diethyl-N-[1-(3, 4-methylenedioxyphenyl)butyl]-4
-0x0~-1- azetidinecarboxamide

Step A: ([S-R%,S%)]-2-[4-[([(4-Benzyloxycarbonyl)
' Piperazin—l—yl]carbonyl]phenbxyl-((3,3-diethy
1-N-[{1-3,4-methylenedioxyphenyl)butyl]-4—oxo-
l-azetidinecarboxamide

When [S-(R* s*)]-4-(((3 3—d1ethy1—1—((3 4
methylened1oxypheny1)butylamlno)carbonyl)-4—oxo-2—azet
idinyl)oxy)benzoyl chloride (0.4l mmol), prepared as
in Example 1lA, was reacted with
N-(benzyloxycarbonyl)piperazine (0.77 mmol) and
diisopropylethylamine (1:6 mmol) as in Example 23,
there was obtained 290 mg of the title.compound.

s:gg45; [S-R*.s*)]-i-[é-[(Piperazinpl-yl)carbony;]phe
noxy]-((s.3—diethy1—N;[1-(3,4—methy1enedioxyp :
henyl)butyl-h-oxo-l-azétidinecarboxamide

A solution of 250 mg of material f£rom Example 26,
Step A in 10 ml of ethanol was hydrogenated at 40
P.8.i. over 50 mg of 10% Pd/C for 16 hrs. The
reaction was filtered and evaporated. The residue

‘'was purified by preparative TLC eluting with 2%



nis 1, 2 or 3, and | - 124 -

[err] and [err] are each |ndependently sel ected from
hydr ogen, [err] - [err] al koxy [err]al kyl; or
R7 and R8 are jo nBé”f@é@gwgﬁHggrforn1a 5 substituted ring

sel ected from 1 (p) piperidinyl, (b)
cycl opropyl, ' 13 JAN 1997 [c} piperazinyl, and (d)
mor phol i nyl ; ' '

- 109 -

TEA/10% methanol/88% ethyl acetate to afford 150 mg
of title product.

Analysié: C30H3gN40g °3H20
> calc: - C, 59.59; H, 7.33; N, 9.29
Found: C, 59.66; H, 7.65; N, 9.61



or wher
or di substitute
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and the subs
[err] alkyl. 20
wher ei n

or ethyl;
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ejn [err]

'and [err

] are joined together to forma nono

al
-

9)_1

WEF‘LKCEMEIW gpeeeYcl i ¢ ring of
F—ere—t-er+4

~-al g j oi ned together to forma nono 15 or di

L ko7 |

uents are ind

[

edendent |y sel ected f

5 A
etk

alkenyrar 3% crarmep 35l 'S

5, 6, or 7 carbon atons;

said ring
's att ached;
and

it .

(a) [err] aIk ,Sor*

(a)

ing of 5, 6, or 7 atons,
t he. nitrogen.to whi

conmpound accordlng
or ethyl11@5-

1. A compound of Formula (I):

'IRa
1 (j' .
R Re
R—-
: Rb
VR
o\
(ZCDDIEKiI{-- R2

or a pharmaceutically acceptable salt thereof wherein:
R is Cy_ 6alkyl;

Rl is C1-¢dlkyl or Cl_salkoxy-cl_salkylz

M is

(1) hydrogen,

(2) Cj_galkyl,

(3) hydroxy C1-¢alkyl,

(4) halo Cj_galkyl,

'(5)  Cy_galkenyl, or

(6) 01_5a1koxyacl-5a1ky1-

Ra and Rb are’ each individually

1) qhydrogen.
- (2)  Cj_galkyl,

(3) halo,

(4) carboxy,

(5) Cj_galkoxy,

(6) phenyl,



(b) [err] al
- 125 -

alfoéybgggd or [err] and [err] are

{?Lg?d t oget her pais } ET . b ne:Z?L:FEFiiiisg;gup or a furan _
RIEER S L AR EHIE T —
10 a en, : - 111 - i Mos

(7)  Cj._galkylcarbonyl,
" (8) di-(Cy_galkyl)amino;
(9)  hydroxy;
RZ and R3 are each independently

S , (1) hydrogen,
(2) Cj_galkyl,
(3) halo,
(4) carboxy,
: (5) C;_galkoxy,
10 (6) phenyl,

(7)  Cj_galkylcarbonyl,

(8)  aminoC,_salkyloxy carbonyl
wherein the amino ig
optionally mono or di
.substituted with Cj_galkyi,

(9)  aminoC,_salkylamino carbomyl
wherein the amino is
optionally mono or di
substituted with C;_calkyl,

20 " (10) hydroxy, |

' 11) aminocarbonyl wherein the

amino is optionally momo or di
substituted with Ci-galkyl,
(12) ‘hydroxymethyl,
25 . (13) aminocarbonyloxy Ci.3alkyl,

. wherein the amino is
optionally mono or di
substituted with C;_calkyi,

(14) cyano,
30 (15) morpholinocarbonylphenyl,

15



(b) cycl opropyl , (c) [err] alkyl, | (d)

[err] alkoxy {err] alkyl, .15 or R7 and R8 are joined
together to forma substituted ring selected from

(a) piperidinyl,R (c) o |

[err] and [err EHQCEMENT H Ether to forma . bstltuted
saturated nonogytlic ring of 5 6, or 7 carbon "&"’ rein
[err] and [err e’@dNﬂeWo etlher to forma nono = uted
sat ur at ed nDno,y&Llc ri.ng of 6, 25 or.7313bouns, sald ring haV|ng one
hetero atom whj ch is the nltrogen to which [err] is attached; and the
substituents aﬁem+ndependenLL¥_§elected fron1kwdrogen and [err]alkyl

(16) amino- wherexn the amino is
opt1ona11y mono or di
substituted with Cj_galkyl,

with the proviso that R2 and R3 may

5 .
be joined together to form a
methylenedioxy group or a furan ring,
17) morpholinocarbonyl;
10
(@)
7 .
Ry is (a) @Q-C-Y-N or
R
15 " 0
(b) - Q-C-OR, - where R, is carboxy
Cq- salkyl
20 _ S
benzyloxycarbonylc1_3a1kyl. or
t-butoxycarbonylC;_salkyl,
wherein ° : :
25 Q is a covalent bond or
r
__'C._..
30 I
Rg '

wherein Rg and Ry are each individually
C1-38lkyl or hydrogen, :



- 126 - - 6. A conpound according to aim1 wherein Qis
a coval ent bond, [err]

28
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- 113 -
?12 : Tw
Y is -N-{| C —C—
5 l |
Rg \ H Ry4
or - - R
Rz 10
| | 0 é —d(/
10 _ : . .
l \
H Rq4

~or a covalent bond;

15 Ry is hydrogen or Cj_salkyl;
R7 and Rg are each individually
(a) hydrogen, - '
(b) Cy._¢alkyl,
(c) Cj_galkyloxy Cy_salkyl,
20 | (d) hydroxy C,_galkyl,
(e) polyhydroxyC,_galkyl,.
- (£) carboxamido C;_galkyl,
(g) polyacyloxyCy_galkyl
(h) Cy_galkanoyl, _

' 25 ) (i) substitutgd-phenyl or phenyl’
Ci_e¢alkyl, vherein the substituents
are X; and X, as defined immediately
below,

(j) Cy_galkenyl,"

30 (k) Cﬁ_locycloalkenyl. _

: (1) heteroaryl Cj_galkyl wherein the -
hetero aryl includes pyridinyl,
imidazolyl, triazolyl,
benzylimidazolyl, and furyl,



-or a coval ent bond; 7. A conpound according to Claimb®6

| kyl ; , [err] is [err]al kyl or
\[Ag;ra;f:[%lrktz)fylaneAGEhmmysRHéEsT e y(3) ydr (1) hydronpn
(2 err RyT =3 | [ ] lk i/
(&) Torrlkord fhbime i | ), .Sgoa *HII1 I|l||||1|||||||I|I|l|1!}lalo
hydr ogen, (2) [err]alkyl,
(4) carbagxy, - 114 -

(m} carboxy Cj_ 6alkyl,

(n) carbo C1-galkoxy C1_3a1ky1

(o) phenylsulfonyl

(p) Cj_galkylsulfonyl,

(q) benzyloxy,

(r) morpholinyl 01_3a1kylsu1fony1

(8) tetrahydropyranyl,

(t) aminoC;_salkylsulfonyl wherein the
amino is optionally mono or di .
substituted with C;_galkyl,

(u) aminocarbonyl wherein the amino is

-optionally mono or di substituted with
C1-621kyl,

(v) aminocarbonyloxycz_salkyl wherein
the amino is optionally mono or d1
substituted with C1-¢alkyl,

" (w) azabicyclo of 7 to 12 atoms,

(x) di Cy_galkylamino C2_galkyl wherein
the amino is optionally mono or di
substituted with C1-¢alkyl,

) bicycloalkyl of 7 to 12 atonms,

(2) C3_1°cycloa1ky1 optionally
substituted with C;_galkyl,

(aa) pyrazolidinyl,

25 - | (bb) substituted piperidinyl or

. prrrolidinyl wherein the
substituent is hydrogen, _

- C1_3alkyl, hydroxyCy_salkylbenzyl,
carboxamido or amino wherein the
amino is optionally mono or di
substituted with Cj_¢alkyl,

10

15

20

30
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(7) [err]alkylcarbonyl,
Rb i s hydrogg
(1) hydrogen
(4) carboxy}

(7) [Jerr]

(5)

—

10

wherein

15

20

25

30

[err] al koxy ,

p»+u—44u¢4;u19d___ |
HEPLACEMENT SHEET | 2)

5)

(ce)d

(8) -([err]al kyl)am no; 5

(6) phenyl,

R2 andﬂp/{gigﬂgggh,LndepEﬂdentIy
[err]al kyl, - hal.o, 10

s e

- 115 -

substituted pyrrolidinyl wherein

" the substituent is carboxamido or

amino wherein the amino is

optionally mono or di substituted
with C1_¢alkyl, -

(dd) pyrimidinyl,

(ee)
(££)

(gg)

N-cyano-N'-phenylamidino,
phosphonoCy_cgalkyl, or -
o~Cy_3alkyl benzyl or mono or di
substituted benzyl or mono or di
substituted ‘pyridylmethyl, wherein
the substituents are X; and X5,

xl.is

(1) hydrogen,

(2) halo,

(3) Cj_g¢alkyl,

(4) halo-Cy_galkyl,

(5) C2_6a1kény1,

(6) hydroxy-C;_galkyl,

(7) Cj_galkylcarbonyl,

(8) C;_galkylcarbonylamino;
(9) CN,

(10) CF3,

(11) CH40,

(12) amino wherein the amino is
optionally mono or di.
substituted with Cy_galkyl;

(13) carboxy, or

(1l4) phenylsulfonylaminocarbonyl

Xy is hydrogen, halo or Cl_salkyl

m' phehyl :



(8) -([err]al kyl)am no, or 15 [err] and [err] may be

{?hged tgftﬁzsﬁicememT SHEET Jorr] _ ;grnla net hyl enedi oxy group or a furan
3w | | C

.nis 1, 2, 3, 4 or S;

Rg is selected from hydrogen, Cig
alkyl, and Ci- 3a1koxycl_3a1ky1 or

S phenyl, phenyl Cj_jalkyl, pyridyl, and
pyridyl C1-3alkyl;
Rjo and Ry; are each independently
selected from hydrogen, Cl_4a1ky1 and
Cy-3alkoxy Ci- 3a1ky1 or aryl as
10 defined above, or are together 0=; or
wherein-R; and Rg are joined together to form mono or
di substituted ring of 4, 5, 6, or 7 atoms or 7 to 12
atoms such as
15 (1)- piperidinyl or homop1per1d1ny1
(2) piperazinyl,
. (3 morpholinyl, thiomorpholinyl or
1.l-dioxo-4-thiomorpholiny1.
(4> pyrrolidinyl, |
20 (5). pyrryi,
(6) imidazolyl,
(7)  triazolyl,
(8) saturated azabicyclo of 7 to 12
'~ atoms,
25 (9) azaspiro having 3 to 9 carbon
~ atoms, said ring being saturated
(10) tetrazolyl,
(11) pyrazolidinyl,
(12) dihydrodimethoxyisoquinolyl.
30

(13) azetidinyl, or

(l4)diazabicyclo ring of 7-12 atoms,
wherein the substituents are each selected from the
group consisting of hydrogen and Cq_ 3a1ky1



128 - . t bond; ~ [err] is hydrogen or
[err]al kyl; . rr] are each individually
(a) hydrogen, 5 [err]al kyl, (

[err]6al kyl oxy [er (d) hydroxy Terrrarkey—

c)
(e) carboxamido [e | () [e m”&é
| het er oa’f’!ﬂ@jr I"I

(g) phenyl or phen

&Lérgfarlhgy?loal' - oaryh ected form pyridinyl, 15
i m dazolyl, triazolyl, : benzyl t m dazol yl, and furyl,
(k) carboxy [errﬁéhgyio§§Carb0ni1. carboxy, phenyl C;_salkyl amino
carbonyl, pyrrolidinylmethyl hydfbxy Cy.3alkyl,
Ci-galkyloxy, C1-43lkyloxy carbonyl, am:nocarbonyl
wherein the amino is optionally mono or di )
substituted with Ci-¢alkyl, and oxo; or

-N(R7)R8 may be an amino acid residue including
natural amino acids such as lysine; or .

Rg and Rg are joined together to form a monmo or di
substituted saturated momocyclic ring of 6 to 7 atoms
and having two hetero atoms which are the nitrogens
to which Rg and Rg are attached; said rings to
include piperazinyl and homopiperazlnyl. or Rg and Rjq
are joined together to form a mono or di substituted
monocyclic saturated ring of 5 to 7 atoms and having
one hetero atom which is the nitrogen to which Rg is
attached;. or .

wherein Rq and Ry are joined together to form a mono
or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms, said ring having one hetero atom wh:ch is
the nitrogen to which Rg is attached; or

wherein Rjpo and Rjo are joined together to form a
mono or di substituted saturated monmocyclic ring of
5, 6, or-7 carbon atoms; or

wherein Rg and Ry are joined together to form a mono
or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms. said ring havipg one hetero atom which is
the nitrogen to which Rg is attached; and the

substituents are independently selected from hydrogen
and Cj._zalkyl. ]

10

- 15

20

25



car bo [err]alkoxyc[ Prfierdmi by | (1) [err]al kylsul fonyl, 20
(m benzyl oxy, ) norpholinyl [err]alkyl sul fonyl,

(o) am no[err]al kylfs he am no nay be
optional Iy substitytd¢d with [err]alkyl. 25 B

(p) am nocar bonyl y 3" y
substituted with -err]al kyl, HIII““ nm“mm I

am nocar bonyl oxy[ ef r] al kyl t he amtno"may
optionally substitute - SWET: ferr]al kyl,

(r) amno [err]alkyl wherein the amno may be optionally
substituted with 2. A compgurr]

Q is a éovalent bond,

?ﬁ‘#ﬂ&ﬁﬁﬁ|1)

mhereln

o¥k¥gtmu1a 1 wherein

H Rq4
10
and
O o
N
R, is Q-C-¥-N
15 N
Rg
3. A compound according to Claim 2 wherein
R is Cl_salkyl :
20 Rl ig Cl_6a1ky1 or C1_5a1koxy-cl_6a1ky1

M is
(1) hydrogen,
(2) Ci-¢alkyl,
(3) ~ “hydroxy Ci-¢alkyl,
(4)_ halo-cl_salkyl,
25
_ (5) Cy_galkenyl, or
' (6) Cj_galkoxy-Cy_galkyl;
Ra is .
(1) hydrogen,
(3) .halo,
(4) carboxy,
(5) ¢Cj_galkoxy,

30



- 129- | (s) pyrazolidinyl, o (t) piperi?;;yl,
' I di rimdinyl, \
(u) pyrrolid nyl ‘ (V)\py{err]aliyl benzyl or nono gr d
e
t he substitutents are r

o et = i,

hal d1Perr ] al kyl ,

[err]cycl oal kyl

substituted beni%I or
ridyl met hyl, erefnf

g%d [grr] 10 wher |m3J.AN1997

(1) hydrogen,

[err]al kyl, 15

(5) [err]al kenyl,

(6) - phenyl,

(7) Cj_galkylcarbonyl,

(8) amino wherein the amino may be
optionally mono ‘or ‘di.

5 substituted with Cj_galkyl;
Rb is hydrogen or Cy-3alkyl,
RZ ‘and R3 are each independently"
"~ (1) hydrogen,
(2 ) Cl_salk}'l ’
10 (3) halo,
(4). ' carboxy,
(5) C1_galkoxy,
(6)  phenyl,
(7)  Cj_galkylcarbonyl,
15 (8) di-(Cj_galkyl)amino, or
with the proviso that when Rb is
hydrogen, RZ and R3 may be joined together
to form a methylenedioxy group or a furan
ring; ' ' |
20

o R,

. s
25 Re 18 "-Q—G—'-Y—--N\ ;
Rg

wherein



(6) hydroxy-[err]al
(8) [err]alkylcarbgn
i -[err]al kyl am no;
[err] is hydrogen,

4: 25

al kyl, and [err]al

each i ndependently

| h (7) [err]alkyl carbonyl,
(9)

thc ENT SHEeT (10)  carboxy,

: nis i, 2, 3 or

cted from hydrogen, [err]

Isel ect ed; from hylﬁlllﬂumlﬂﬁw wl

and 30 rrlal{yg; - * vhherei fi ahd R8
are joined together to f or m D d
Q is a covalent bond
> R
R, 5 10

Y is -0o—-| cC —C —

10 - ' I \

15 Ryj2 is hydrogen or C1-3alkyl;
| R7 and Rg are each individually
(a) hydrogen,
(b) Cj_galkyl,
| (¢) C1-ealkyloxy Cy_salkyl,
20 (d) hydroxy C,_galkyl,
: (e) carboxamido Cj_galkyl,
(£) Cy_galkanoyl,
(g) phenyl.or phenyl C1-62l1kyl,
(h) Cz_salkenyl .
25 : (i) Cg_jocycloalkenyl,
| (J) heteroaryl Cj_galkyl wherein the
heteroaryl selected form pyridinyl,
imidazolyl, triazolyl,
_ benzylimidazoiyl, and furyl,
30 (k) carboxy Cj;_galkyl,
: 1) Ci-_¢alkylsulfonyl,
(m) benzyloxy, -
(n) morpholinyl Cy_salkylsulfonyl,



- 130 - di ity Hre-qf sel ected from (1)

: — : vl (3)
I peridinyl, pi peraziny N

ﬁorpholinyl, 5 _ pyr{oylldlnyl, -————~———_________jjﬂ

pyrryl, Hazol yl ,

triazolyl, [etrayolyl, 10 ”m"um rummm

pyrazolidinyl, or (10) azetldlnyl

[ drogen
bstituents are § t he -group consi sting of hy
Zﬁds[err]alkyl, arponyl, carfieiy~ phenyl [err]al kyl am no 15
carbonyl, pyrrolidinyl, nethyl hydroxy [err]al kyl, [ err]al kyl oxy,
kyl carbonyl, and oxo;* or
Lerr]atiytoxy Y (o) amxnocl_3a1kylsu1fonyl wherein

the amino is optionally subst1tuted

with Cl1-6 alkyl,

(p) aminocarbonyl wherein the amino

is optionally subst1tuted with Cl-6

alkyl,

(q) aminocarbonyloxyCy_galkyl

wherein the amino is optionally

substituted with C1-6 alkyl,

(r) amino C,_galkyl wherein the
amino is 0ptiona11y substituted with Cl1-6 alkyl,

(s) pyrazolidinyl,

(t) piperidinyl,

(u) pyrrolidin&l

- (v) pyrimidinyl,

(w) C3_ycycloalkyl,

(x) 0~C3.38lkyl benzyl or mono or
di substituted benzyl or mono
or di substituted
pyridylmethyl, wherein the
substitutents are X; and X,,

10

15

20

wherein
Xy is.

' (1) ‘“hydrogen,
(2) halo,
(3) Cj_galkyl,
(4) halo-Cy_galkyl;
(5) C2_¢alkenyl,
(6) ~uydroxy-cl_6alkyl,
(7) Ci-galkylcarbonyl,
(8). Ci_¢alkylcarbonylamino;

25 .

30



[err] and [éfr]

c rina
i ch ar e {he. !t pORPLAGGMENG SHEELH [arr] and [err] ara artashed: said
rings to inclufle —and| honopi per azi nyl U!M/#/m and g
[s:'[ lrJ]r a?trag JriOInSegft‘gg E%W arnrgrrﬁa\cl)lrngl one therd at.(mm‘r:elfhe
nitrogen to 25 whilc j ched; or wherein [err] and [*err] are-
joined together to|forma mono of di_s tituted saturated nonocyclic
ring of 5, 6, F—atoms, - sSair d" 1 ng haV|ng one hetero atomwhich is
the nitrogen to which [err] is attached; or 30 wherein [err] and [err] are
j oi ned together to forma nono or d(9;ubs§miﬂéedh§ﬁéyﬁa€§é gmpasyclic
ring of 5, 6, or 7 carbon atons; or is optionall
ptionally
substituted with
C1-¢23lkyl; or
5 (10)  carboxy,
X, is hydrogen, halo or Cj_galkyl;
nis 1, 2, 3 or 4;
10 Rjp and Ry; are each independently
selected from ‘hydrogen, Ci-43l1kyl,
and Cj_jalkoxy Cj_salkyl; or
. -wherein Ry and Rg are joined together to form mono or
15 di substituted ring of selected from
(1) piperidinyl,
(2) piperazinyl,
(3) morpholinyl,
(4) pyrroylidinyl,
20 (5) pyrryl,
(6) imidazolyl,
(7) triazolyl,
(8) tetrazolyl,
9 pyrazolidinyl, or
25 (10) azetidinyl,
wherein the substituents are each selected from the
group consisting of hydrogen and Cy_3alkyl,
benzyloxycarbonyl, carboxy, phenyl C1-3alkyl amino
20 carbonyl, pyrrolidinyl, methyl, hydroxy Cy-3alkyl,

are joined together to forn1a nono or di

substi t ut ed

C1-¢alkyloxy, Cy_salkyloxy carbonyl, and oxo; or

vherein Ry and Rj; are joined together to form a
. mono or di substituted saturated monoqycllc ring of
5, 6, or 7 carbon atoms; or '



-131-  wherein [er are joined together to forma nono

or di substituted sat
ri ng havi ng one heter
attached; and the 5
and [err]al kyl.

wherein 10
Mis
al kenyl ; 15

(b) T[err] alkyl,

10

15

20

25

30

ing of 5, 6, or 7 atons, said
t he nitrogen

1ﬁ7~wheeh_£§L______*_
¢ ifndependently salg ’ed from Hydr ogen

ound accordin (m ,m I'me

[err]
: . ] - 123 - (a) hydrogen

or [err] al koxy, and | |
wherein Rg and Rj; are joined together to form a mono
or di substituted saturated monocyclic ring of 5, 6,
or -7 atoms, said ring having one hetero atom which is
the nitrogen to which Rg is attached; and the

substituents are independently selected from Hydrogen
and C1_3a1ky1

_ 4. A compound according to Claim 3
wherein o
R is Cy_3 alkyl;
Ry is Cj_3 alkyl;
Mis

(a) Cj_g alkyl, or

(b) Co_¢ alkenyl;
RZ ig _ .

(a) hydrogen

(b) Cj3_¢ alkyl, or Cj_g alkoxy, and
R3 is hydrogen, or _
RZ and B3 are joined together to form a
methylenedioxy group or a furan ring;

'Ry and Rg are each independently selected
from '

(a) hydrogen,

(b> Cj.3 alkyl,

(c) Cj_3 alkoxy Cp_5 alkyl,

(d) substituted benzyl wherein the

substituents are X; and X,

‘wherein X; is hydrogen and X, is

(1) hydrogen,

(2) halo, or

(3) Ci_3 alkyl;

nis 1, 2 or 3, and



[err] is'hydrogen Qr R2 and R3 are joined fogether to forma

20 . et yhgqﬂe g a furan ang;_~___*_~______£Frr] and

[err] are each in from

(B o A

| kox err

EggrLygroxy{eEr] _ carb6 efr]hl%bxynethy

(g) substituted ' el 30 substltpents are
[err] and [err] in [eLr12MS.hydrogen and [err] is

(1) hydrogen,

Rio and-Rll are each independently
selected from hydrogen, Cj_, alkyl, and
C3-3 alkoxy Cj_salkyl; or °

R7 and Rg are joined together to form a

5 substituted ring selected from
| (a) piperidinyl,
(b) cyclopropyl,
(¢) piperazinyl, and
(d) morpholinyl;
10 or :
wherein Rjg and Ry, are joined together to form a
mono or di substituted saturated monocyclic ring of
5, 6, or-7 carbon atoms; or °
vherein Rg and Ry are joined together to form a mono
15 or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms, said ring bhaving one-hetero atom which is
the nitrogen.to which Rg is attached; and the
substituents are. independently selected from Hydrogen
and Ci-3alkyl.
20
5. A compound according to Claim &
wherein |
, R is methyl or ethyl;
25 Ry is methyl or ethyl;
M is _
(a) Cj_4 alkyl, or
(b) Cy_3 alkenyl;
30 RZ ig

(a) . hydrogen, -
(b) Cyj._3 alkyl, or C1-3 alkoxy, and



- 132- | (2) halo, or (3) [err] alkyl:
nis I, 2 or 3, and REPLACEMENT SHEer flerr] [err] and [err] are each.
i ndependent |y seteeh e fron1hydrogen-—few¢i~fﬂ+qﬁ——fﬁmkferr]

al kox err]al kyl ;] qgr [err] and [err] er to
formg ELO ! d sags’t"wm i+g sel ected from ﬂilT"“"Ilﬂ ” (a)‘
pi peri di nyl () jpi perazinyl, and (c)
nmor phol i nyl ; Jor 15 [err] and |err] are joined together to forn1a neno
or di substi t UTt beyclicypging of 6 to 7 atomns and
having two hetero atonms which are the nitrogens to which [err] and

[err] are attached.
R3 is hydrogen, or -
RZ and R3 are joined together to form a.

methylenedioxy group or a furan ring;
n is 1 or 2;

5 Ryo is selected from
(a) Cj_3 alkyl,
(b) C1_3 alkoxy 02_3 alkyl
(¢c) hydrogen,
Rj and Rg are independently selected from
10 (a) hydrogen,
(b) cyelopropyl,
(c) C3_3 alkyl,
(d) C1_3 alkoxy C2_3 alkyl,
15 or
- R7 and Rg are joined together to form a
substituted ring selected from
{a) piperidinyl, and
(c) morpholinyl; or
20 wherein Ry and Ry, are joined together to form a
mono or di substituted saturated monocyclic ring of
5, 6, or 7 carbon atoms; or
. wherein Rg .and Ryy are joined together to form a mono
or di substituted saturated monocyclic ring of 5, 6,
25

or 7 atoms, said ring having one hetero atom which is-
the nitrogen to which Rg is attached; and the

substituents are independently selected from Hydrogen
and Cy_sjalkyl.
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6. A compound according to Claim 1 wherein
Q is a covalent bond

5
7
e
R, 1is -Q-C-Y¥-N
Rg
10 '
R
$12 I10
Y is —1\'1— cI: —C—
1 |
15 e ' H Ry
or a covalent bond;
. 7. A compound according to Claim 6 wherein
20 - R is Cy_galkyl;
- Rl is Cy_galkyl or C1-galkoxy-Cy_galkyl;
Mis .

(1) hydrogen,
<2> C1-¢21lkyl,
25 © (3) hydroxy C;_galkyl,
(4) halo Cj_galkyl,
(5) Cy_galkenyl, or
(6) Cy_galkoxy-C;_galkyl;
Ra is
30 (1) hydrogen,
| (2) Cj_galkyl,
(3) halo,
(4) carboxy,
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(5) Cj._galkoxy,
€6) phenyl,
(7) Cj_galkylcarbonyl,
(8) di-(Cl_Galkyl)amino;- .
Rb is hydrogen or C1-¢2lkyl,
RZ and R3 are each independently
(1) hydrogen,
(2) Cj_galkyl,
(3) halo,
"(4) carboxy,
(5) Cj._galkoxy,
(6) phenyl,
(7) Cj_g¢alkylcarbonyl,
(8) di-(Cj_galkyl)amino, or
R? and R3 may be joined together to
form a methylenedioxy group or a furan

- ring;

O

|
R, is —Q—C—YLFK\\
wherein Re

Q is a covalent bond,
Tuz ' Tu:
Y is —1\|r— cl: —c|:—

Ro VH [ Rq4
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or a covalent bond;
Ri2 is hydrogen or Cj_salkyl;
R7 and Rg are each individually

10

15

20

25

30

(a) hydrogen,

(b) C;._galkyl,

(¢) C3_galkyloxy C,_salkyl,

(d) hydroxy Co_galkyl,

(e) carboxamido C;_galkyl,

(f) Cy_galkanoyl,

(g) phenyl or phenyl C1-galkyl,
(h) Cy_galkenyl, "

(i) Cg_jocycloalkenyl,

- (J) heteroaryl C1-¢2lkyl wherein the

heteroaryl selected form pyridinyl,
imidazblyl. triazolyl,
bengylimidazoiyl. and furyl,

(k) carboxy C;_galkyl or
carboC;_galkoxyCy_galkyl,

(1) C3_galkylsulfonyl,

(m) benzyloxy,

(n) morpholinyl C1_3a1kylsu1fony1

(o) aminocl_galkylsulfonyl wherein the
amino may ‘be optionally substituted
with Ci-¢alkyl,

(p) aminocarbonyl wherein the amino may
be optionally substituted with
Ci1-¢alkyl, .

(9) aminocarbonyloxyCj_galkyl wherein
the amino may be optionally substituted
with C;_galkyl,

(r) amino C1_5a1ky1 wherein the amino
may be optionally substituted with
C1_6alky1
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. (8) pyrazolidinyl,

) piperidinyl,

(u) pyrrolidinyl

(v) pyrimidinyl,

(w) C3_7cycloalkyl, ,

(x) 0~C3.3alkyl benzyl or mono or di
substituted benzyl or moné or di
substituted pyridylmethyl, wherein

the substitutents are X; and Xy,
wherein

X, is .
(1) hydrogen,
(2) halo,
(3) Cj_galkyl,
(4) . l;alo-Cl_salkyl ,
(5) Cy_galkenyl,
(6) hydroxy-Cj_galkyl,
(7) Cj_galkylcarbonyl,
(8) Cj_galkylcarbonylamino;
(9) di-Cy_salkylamino; or
(10) carboxy, _
X2 is hydrogen, halo or Cj_galkyl;

n is 1, 2, 3 or 4;

Rg is selected from hydrogen, Ci-4
alkyl, and Cl_galkoxycl_3a1ky1;

Rjpo and Rj; are each indepéndently
selected from hydrogen, C1-43lkyl, and
C1-3alkoxy Ci-3alkyl; or

wherein Ry and Rg are joined together to form mono or
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di substituted ring of selected from

(1) piperidinyl,

(2) piperazinyl,

(3) morpholinyl,

(4) pyrroylidinyl,

(3) pyrryl,

(6) imidazolyl,

(7) triazolyl,

(8) tetrayolyl, _

.(9) pyrazolidinyl, or

(10) azetidinyl,
vherein the substituents are each selected from.the
group consisting of hydrogen and Ci-3alkyl,
benzyloxycarbonyl carboxy, phenyl C1-3alkyl amino
carbonyl, pyrrolidinyl, methyl, hydroxy Cj_salkyl,
Ci-galkyloxy, C1-43lkyloxy carbonyl, and oxo; or
Rg and Ry are joined together to form a mono or di
substituted saturated momocyclic ring of 6 to 7 atoms
and having two hetero atoms which are the nitrogens
to which Rg and Rg are attached; said rings to
include piperazinyl and homopiperaziny1° or Rg and
Rjo are joined together to form a momo or di
substituted monocyclic saturated ring of 5 to 7 atoms
and ‘having one hetero atom wlhich are the nitrogen to
which Rg is attached; or '
wherein Rg and Rj, are joined together to form a mono
or di substituted saturated monocyclic ring of 5, 6,
or 7 atoms, said ring .having one hetero atom which ig
the nitrogen to which Rg is attached; or
‘wherein Rjg and Ry2 are joined together to form a

mono or di substituted saturated momocyclic ring of
5, 6, or 7 carbon atoms; or
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wherein Rg and ﬁll'are joined together to form a mono
or di substituted saturated monocycllc ring of 5, 6,
or..7 atoms, said ring having one hetero atom which isg
the nitrogen to which Rg is attached; and the

substituents are independently selected from Hydrogen
and Cy_3alkyl.

8. A compound according to Claim 7
wherein ' |
R is C1-3 alkyl;
Ry is C;_3 alkyl;
M is . _
(a) Cj_g alkyl, or
(b) Co_¢ alkenyl;
R? is
(a) hydrogen. :
- (b) Cj_¢ alkyl, or 01_6 alkoxy. and
R3 is hydrogen, or
R2 and R3 are joined together to form &
methylenedioxy group or a furan ring;
Ry and Rg are each 1ndependent1y selected
"from
- (a) hydrogen,
(b) 01_3 alkyl, _
(¢) Cj._3 alkoxy Cy_3 alkyl,
(d) C3_7 cycloalkyl,
(e) hydroxyCy_5 alkyl,
(£) carboCy_salkoxymethyl,
(g) substituted benzyl wherein the
substituents are X; and X,
wherein X; is hydrogen and X, is
(1) hydrogen,
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(2) halo, or -
(3) Cj._3 alkyl;

nisl, 2 or 3, and

Rg, Ryjp and Rjj are each independently
selected from hydrogen, C1-4 alkyl, and Ci~ 3
alkoxy Cj_salkyl; or
R7 and Rg are joined together to form a
- substituted ring selected from
~ (a) piperidinyl,
(b) piperazinyl, and
(¢) morpholinyl;
or ,
Rg and Rg are joined together to form a mono or di
~ substituted saturated monocyclic- ring of 6 to 7 atoms.
and having two hetero atoms which are the nitrogerns
to which Rg and Rg are attached.

9. A pharmaceutical composition for the
inhibition of human leukocyte elastase which

comprises a nontoxic therapeutically effective amount

. of a compound of Claim 1 and a pharmaceutically

acceptable carrier.

10. The use of a compound of Claim 1 for the

manufacture of a medicament for the inhibition of human
leukocyte elastase.
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IITLE OF THE JINVENTION
NEW SUBSTITUTED AZETIDINONES.AS ANTI-INFLAMMATORY
AND AN‘I.‘IDEGENERATIVE AGENTS

. . . "

New substituted azetidinones of the general
Formula (I) which have been found to be potent
elastase inhibitors and thereby useful

anti-inflammatory and antidegenerative agents are
described.




