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act: This invention relates to novel conpounds which ar use

ation of endogenous growth hornone |ev-

in the

WO 02/32888 PCT/USO01/27756

GROWTH HORMONE SECRETAGOGUES

Growﬁh hormone, which is secreted by the pituitary
gland, has wide-ranging developmental effects on the
organism. Artificial manipulation of growth hormone levels
has been demonstrated to have significant therapeutic
utility. Human growth hormone supplementation has been
shown to be an effective treatment for growth hormone
deficiencies and their related disease states in bumans.
Apart from this application, studies have uncovered new and
significant properties of growth hormone which lend further
importance to the ability to control growth hormone levels.
For example, clinical studies have indicated that growth
hormone supplementation may be useful in combating the
maladies of aging in humans. Elevated growth hormone 1evelsu.‘w”u¢[;
in animals have been shown to result in increased lean
muscle mass. One application of this latter observation
could result in higher production of leaner meat products or
in the production of larger and/or stronger animals.

Whlle growth hormone-ls naturally produced by the

‘_pltultary gland, the secretlon of growth hormone into the

25

30

-bloodstream is controlled by a second protein, Growth

Hormone Releasing Factor (GRF). This hormone is also

commonly known in the art as somatocrinin, Growth Hormone

Releasing Hormone {(GHRH), and Growth Releasing Hormone

(GRH) | o R
There are two ways to approach the problem of

1ncrea51ng c1rculat1ng levels of growth hormone- (1)

-ihcrease the level of human growth hormone in

the’orgahism directly or (2} increase the organism's natural

tendency to produce gfbwth'hofmone; The latter strategy may




els in a mamual. The invention further relates to novel mt Emgg élées for
usein the synthesis of said conpounds, as well as novel R <l enpl oyed

in the%&yﬁg eses. Also included are nethods of tri?d—'r)'g% whi ch
6’6@93(/\0 02

i nclude the adm nistration of said. conpounds. / 32888
PCT/ US01/ 27756 -1 GROMH HORMONE SECRETAGOGUES Growt h hornone, which is
secreted by the pituitary gland, has w de-rangi ng devel opnental effects on
the 5 organism Artificial manipul agFon of growth hornone | evels has been
denonstrated to have significant therapeutic wutility. Human growth hornone
suppl ement ati on has been shown to be an effective treatnent for growh
horm)nﬁ?esdef i.ciencies and their related disease states in humans. 10 Apart

fromt FVESL Vo7, SRR /OT e FBE - ne@RENMES shegi f i cant

proper tde@[ﬁ)r%ftxﬁ't@wt Bo honamagsahih dignehifde ie %1@0&6@13&”& the ability
to control growth hornone |evels. For exanple I ni cal™ studi es have ',

i ndi cat¥doRet igr Bivp- MR¥vire s&]—’pﬁllerrema&umn(md@e) us¥dui2ié conbati ng
the 15 malgadi esk agkag- 1 & Wns_mcﬁlug\i éegtgaig%pafo&@fe |evels in

ani mal s .have heen shown to result i n’increase ean ‘rass. One
appPi cdtiegieost, hi grdwth drowirser cduet icouhds rieseh twidedy gher product i on

of Iearg%r t pRo obé&cl@e R edu uction of rger d/or stronger
ani mal s. ile g#%&asﬂ?hornone I S na uraFFy %r%}%ﬂﬁc“%ﬂ HyHifEt pituitary
gl and, sma@lgmcnet isnitd showt hifespane inntdvbhe LA oaEisdhneam i s control | ed
' .by 2 5@eonq Probellay @O nical Investigation, 78:906 (1986).
More potent and/or longer lasting GRF molecules are
10 _therefore desirable for the development of effective human’
therapeutic or animal husbandry agents.
The structure of GRF has been modified in numerous ways
resulting in longer lasting and/or more potent GRF analogs.
It has been demonstrated that the first 29 amino acids from
15 the N-terminus are sufficient to retain full GRF activity.
Speiss, et al., Biochemiétry; 21:6037 (1982). One strategy“"wﬁ*”;
has been the incorporation of‘novel D-amino acid residues in
vafious regions of the GRF molecule. V.A. Lance, et él.,
Biochemical and Biophysical Research Communications, 119:265
20 _(1984); D.H. Coy, et al., Peptides, 8(supp1. 1):49.(1986).
Another strategy has modified the peptide backbone of GRF by
the incorporation of peptide bond isosteres in the N-.
“terminal regioh. 'D. Tourwe, Janssen. Chim. Acta,A3:3
{1985); S.J. Hocart, et al., Journal of Medicinal Chemistry,
25 33-1954—58 (1990) . A series of very active analogs of GHRH
is described in European Patent Publlcatlon 511, 003
publlshed October 28, 1552.
~In addltlon to the actlons of GHRH there ‘are various
-ways known to release growth hormone. For example,
“30 chemicals such as arglnlng, Lv3,4+dlhydroxypheny1alanine (L=

DOPR}, glucagon, vasopressin, and insulin-induced



Hor nrone Rel easing Factor (GRF). This horrmne Is al so %IBB%‘“ in the
art as somatocrinin, Gowh Hornone 25 Rel easi ng Hor none ( (}omﬂh

Rel easi ng Hornone (GRH). There are two ways to approach the probl em of
mcreqﬂ)r‘; z%&{f“' ating levels of growh hormone: (1) increase the |evel of
human ‘g7 WA hor mone in 30 the organismdirectly or ESFUSHGE¥se t he

organi sms natural tendency to produce growh hornone. The latter strategy
may 12 April 2005 WO 02/32888 PCT/ US01/ 27756 -2 be achieved via

suppl enentation with GRF. GRF has T¥een denonstrated to increase
the-circulatory levels of growh hornmone in vivo. (Rivier, et al., Nature
(London), 300:276 (1982). The effect of- GRF, including structural anal ogs

5 ther romﬂh hor npne producti on has been mndely studied. A primary
obst acﬁgg’?%ﬂ/ e ace %5t Y @gg 88 F°hiYEctes St dvertlae® @€ short |ifespan in

Vi vo. éxdrefgghimairelctaly. cadoy! §adbwf Hdrimiredlro $9961Makg pot ent and/ or
| onger Iastlng GRF .nol ecul es (1986). are 10 therefore desirable for the

devel o {ER5F PIHPAEATYe PHURERING 1hatame fashion am e husbandry agents.

hypothalamus perhaps either to decrease somatostatin
5 secretion or to increase the secretion of GHRH.

In'cases where increased levels bf growth hormone are
desired, the problem has generally been solved by providing
exogenous growth hormone or by administering GHRH, or é
related peptidyl compound which stimulates growth hormone

10 production or release. In either instance the peptidyl
nature of the compound has necessitated that it be
administered by injection.

_ Other compounds have beeéen developéd.whichrstimulate the
release of endogenous growth hormone, such asg analogous

15 peptidyl compounds related to GHRH. These peptides, while
considerably smaller than growth hofmones are still
susceptible to metabolic instability.

Administration of the hexapeptide growth hormone -
-releaszng peptlde 6 (GHRP-6) results in the secretion of

20 growth hormone in many sp901es including humans. This
peptide is one of a series of synthetic peptldes, the
structures of which were based on the pentapeptlde Met~

enkephalin. It has been shown that GHRP binds specifically
| to‘the pituitary, although the binding does not involve the

2;‘ Oplold GHRH, or the somatostatln receptors.

| .In recent years 31gn1flcant efforts have been taken to
.develop nonpeptldyi analogs of thlS series of compounds .

Sugh compounds, termed growth hormone secretagogues, should

_ be orally bloavallable, induce the productlon or release of

30 growth hormone, and act in concert or synerglstlcally with

GHRH. These compounds are non—peptldyl in nature and are,




The structure of GRF has been nodified in nunmerous ways egg tlr‘@g
| onger lasting and/or nore potent GRF analogs. It has been ?at ed

t hat B /]\lz'sngrm nus are sufficient Speiss, et al., Biochem st

Invest| GAEPERY the first 29 amino acids from to ret a'i’(r'ir’ﬁ?l”lmé?F activity.
21: 6037 (1982) One strategy, novel D-amno acid residues in has been the
i ncorporation of 20 various regions of the GRF nolecule. V.A Lance, et

al ., Biochem cal and Bi ophysi cal Résearch Conmuni cations, 119:265 (1984);
D.H Coy, et al., Peptides, 8(suppl. 1):49 .(1986). Another strategy has
nodi fied the pepti de backbone of GRF by the incorporation of peptide bond
|sostergs |n the N '"termnal re D. Tourwe, Janssen. Chim Acta, 3:3
(1985) thergfoyg e Jppre é?e%ﬂbollﬁﬂ}r alstablﬁe&hénnarowﬂérﬁ@tmqne, 25 33:1954-58

(1990) grAwER' h&Suhe WS Ve ALty S ARMINRYS o@ sl 8¢ d.begd in European
Pat ent PubI i cation 511, 003; “published Oct ober 8, 199 In add| tion to.the

acti onsh SﬁGWQWe are various ways known to rel ease growt h hor none.

For exanpl ey $ ine - 3..4-di ro henyl al ani ne
(L- DOPA), uca (k)iﬁ vasopf?gggisﬁin%r %It?ﬁguflf?%-%ﬁ%%gie%yﬁyz %%ﬁe%gOOS
5 due to the en.hanced in vivo pharmaceutical activity of the ,

compounds.

The present inventvion relates to compounds of Formula I

o R1
, R3Y

N
R4 “R2
' o _RS
| R9 Re
w R7
. | Q_-N\'
.10 - RS

- Formula I
wherein:
Rl is NHRlO or ;- Csalky'lN'HR:LO,
, ‘R10 selected from the group cons:.stln‘g of hydrogen, C;- |
15 Gealkyl, C,-Cgalkyl (OH), C;-Cealkylidenyl (OH)Rll and an
amino protectlng group;
R1l is selected from the group consisting of C,;-
- Cealkyl, Ci-Cealkenyl, Ci~Csalkyl (0)Ci-Cealkyl, C(0)0-Cy-
. Csalkyl, aryl, and Ci-Csalkylaryl; |
20 ' - R2 is selected from hydrogen, Cl C'salkyl, aryl “and Ci-
| - Csalkylaryl
' ~ R3.is selected from the group consisting of optionally
'éubstltuted a:_:'yl, Ci-Cealkylaxyl, Ci-Cealkyl (0)-Ci-




WO 02/ 32888 PCT/ US01/ 27756 -3 hypogl ycenmi a, as well as act{' v}éﬁ)i?@ guch as
sl eep .and exercise, indirectly cause growth hornone to be' /il 288 from
the pituitary by acting in sonme fashion on the hypothal anus, perhaps
either to decrease somatostatin 5 secretion or to ingcrease the secretion of
G—lRH.wPHn’gétg‘gs where increased | evels of growth hor norév¥/& ™ Yesired, the
probl em has generally been solved by providing exogenous growth hornone or
by admi nistering GHRH, or a related peptidyl compound which stinulates
growt h hornmone. 10 production or rglease. In either instance the peptidyl
nature of the conpound has necessitated that it be admninistered by

i njection. O her conpounds have been devel oped which stinmulate the release
of endogenous growth hornone, such as anal ogous 15 peptidyl conpounds

rel at Erliey L, TheSe gyeperdbyl WEF1 s edhyil deFatslaycyrimtdldyit.han growt h

hor noRe§,34¢ Sthhbii ceptiple tahpliig instability. Admnistration of
t he hexage%tl'de gro}/vt, 'ho‘?fﬁnn‘é r%iesgsll ng peptide-6 (GHRP-6) results in the

secretion Bf ig2Ohytowen héhnbBael iyl menylsp€siessliivialrydi ng,-humans. Thi s
peptigeai]ge&nle‘ of a series of synthetic peptides, the structures of which.
were bAse the pentapeptide Met- enkephalin. It has been shown that GHRP
bi ids specR$i tal sgledied Heopi hyiitrayyn, atitudkyl heabyhdiaigi dges not i nvol ve
t he 2& é)lgli%xoi.d GHRH, or the somatostatin receptors. In recent years

FEHRE B

si gni Tirts have been taken to

W is -CHyCgHy- or - (CHp)u, where m is a number selected
from 1 to 4; |

R6 and R7 are independently selected from the group

10 consisting of hydrogen, C;~Cealkyl, Cl—Cgalkeﬁyl, or R6 and
R7 together with the carbon atom to which they are attached |
may form a carbocyclic ring of up to 8 atoms which is
optionally partly unsaturated; |

R8 is selected from the group consisting of hydrogen,

15  Cy-Cealkyl, aryl, and Ci-Cealkylaryl;

R9 is selected from the grouﬁ dénsisting of hydrogen,
C;-Cealkyl, lecsalkenyl, Ci-Cgalkynyl, Ci3-Cgcycloalkyl, Ci-
Cacycloalkenyl,.cyano; optionally‘substituted aryi,

- optionally substituted -O-aryl, optionally substituted -N-
20 aryi, éptionally substituted -S-aryl, -ai:y]:—a:;yl (K1) (K2), -
O-aryl-aryl (K1) (K2}, —N-éryl-—aryl (K1) (K2), -S-aryl- o

aryl (K}) (K2}, -0-C;~Csalkyl, and C;ncsalky'léryl, whei:ein K1 is
halo or ~CF§, and K2 is hydrogen, halo or —-CF;; and
0 is'—S(O)z- or —-C(0)-~; o -

25 or a phéu;mac-eutically acceptable salt or ‘solvate
theréof. - - ' T

In a first aspect of the present invention, there is provided

- a'compound of the Formula I




devel op nonpeptidyl anal ogs of this series of corrpounds 5% rlgﬁ ounds,
termed grow h hornone secretagogues, should be orally bi oavao\ e, i nduce
the production or release of 30 growth hornone, and act in concert, or
synergistically with GHRH These c%rgrpounds are non-peptidyl in nature and
are, 12 April 2005 WD 02/32888 PCT/ US01/ 27756 therefore, nore netabolically
stabl e than growt h hornone, growth hor none rel easi ng hornone, or anal ogs

of either of these prot e| g:e conpounds of this invention are

especially desired. 5 due t Enhanced in vivo pharmaceutical activity

of the <conpounds. The er3e invention relates to conpounds of Formula |
10 @ N R8 Fornula | er \ i is NHR10 or C1-C6al kyl NHR10; R10

sel ected fromthe group on |st| of hydrogen, 01- 15 C6al kyl,

Cl- Ceal kyl (OH), Ci1- Ceal kyI K8H) R11, and an amino protecti rrg group;
Rl11 is selected fromthe&y nsisti ng of Cl1- Co6al kyl, Ci1-C6al kenyl,

Cl- Coal kyl (O Ci1- Coeal kyl C(O) aryl,, and Cl-C6al kylaryl; 20 R2
is selected from hydrogen Cl- aryI and Cl- Csal kyl aryl;
Q—N\

R8
Formula I
wherein:

Rl is NHR1O0 or C1-Cealkyl1NHR10;

R10 selected from the group consisting of hydrogen,
C1-Cgalkyl, Cp-Cgalkyl (OH), C1-Cgalkylidenyl (OH)R11l, and
an amino protecting group;

 R1I is.select.ed from the group consisting of C;-
Cealkyl, C;-Cealkenyl, Cy-Cealkyl (0) C1~Csalkyl, C(0)O-Ci-
Cgalkyl, aryl, and C;- -Cealkylaryl;

R2 is selected from hydrogen, Cl C.galkyl aryl, and
Cl—CsalkylaIyl . - T TmamRE AT

R3 is selected from the group con51st1ng of -
optionally substituted aryl, Cy-Cealkylaryl, ;-

Cealkyl (0) -C1-Cealkylaryl, Ci:~Cs cycloalkyl, (Cy-Ce alkyl)
C3-Cg cycloalkyl, indolyl, indolinyl, (C1-Cs alkyl)
indolyl; : * .

R4 is hydrogen, Ci-Cealkyl, aryl, Ci-Csalkylaryl, :Cz‘-
Cesalkenyl ; A ' '



R3 is selected fromthe group consisting of optionally s iﬁ aryl,

Cl- Coal kyl aryl, Ci1-C6al kyl (0)-C1 12 April 2005 WO 02(32888 | 27756

-5 Co6al kyl aryl, C3-C8 cycloal kyl, (Cl-C6 al kyl) C3-C8 cycl oal kyl, indol yI

i ndolinyl, (Cl1-C6 alkyl) indolyl; R4 is hydrogen, Cl-C6alkyl, aryI

Cl- Coal kyl aryl, Cl1- C6al kenyl; 5 Is selected from hydrogen, Cl- Csal kyl
~aryl, and Cl- Ceal kylaryl; Wis - CoH4- or -(CH2)m where mis a nunber

selected from1l to 4; R6 and R7 are independently selected fromthe group
10 consisting of hydrogen, Cl-C6alkyl, Cl-C6al kenyl, or R6 and R7 together

with the casbas atoecteavirek hﬁy@&o@@ﬁ aEZEa@J'éincylrmYarf}Pi m g garbocyclic
ring (&J‘ - Hp ]éﬂ{S atons which is optlonally partly ‘unsaturated; R8 is
sel ectéd f? ]te}f@dgroup consi sting of hydrogen, 15 Cl1-C6al kyI . aryl,. and

Cl- Coal ky! ar yils; -BO,Ccai,sebectqduf, F omyéha-gmouR: GoORainydng of hydr ogen,

C1- Coal I_%I - 1f al ken§l ,, Cl- C6al kynyl, C3-Cacycl oal kyl, C3-

Cacyclsoal Kenyl , r8§5'ar]i pt4i onal Iy substituted aryl, optionally substituted
- 0- aryI opbi endl RY. asabihdépé&denNI?OSéléibteﬂplfi:@ﬁlal:h}é §gg§ i tuted

S ary PRt bRifEb R arigp Ao ter Kz%éﬁ%wa;%?r%%e?;.ﬂ(ﬁ)ff)
and R7 together w1th the carbon,atom to which they are
attached may form a carbocyclic ring of up to 8 atoms
which is optionally partly unsaturated;
R8 1is selected from the grouprqonsisting of
hydrogen, Cr{kalkyl, aryl, and Cr4kalkylafyl;
R9 is selected from the group consisting of
hydrogen, C;-CealKyl, C;-Cealkenyl, Cs-Cealkynyl, Cs-
Cgcycloalkyl, C3-Cgcycloalkenyl, cyano, optionally
substituted aryl, optionally subsﬁitdted -0-arvyl,
optionally substituted ~N-aryl, optlonally substituted -
S-aryl, —aryl aryl (K1) (K2),
-O-aryl- aryl(Kl)(Kz), -N- aryl;aryl(Kl)(K2),.~S—ary1— RRRTEEE
aryl (K1) (K2) , -0-C;-Cealkyl, and‘Cl(kalkylaryl wherein
K1 is halo or —-CF; and K2 is hydrogen, halc or -CF;; and
Q is =8(0)2- or -C(Q)-; _ .
. or a pharmaceutically acceptable salt or solvate

RS

thereof .
In a second aspect of the present ‘invention, there is

provided'a pharmaceutical formulation comprising one or more

compounds as defined above together with one or more

pharmaceutically acceptable diluents or carriers therefor.

The present invention further relates to pharmaceutlcal
formulatlons contalnlng compounds of formula I, alone or in
-comblnatlon with other growth hormone secretagogue

30 compounds, and/or in comblnatlon with suitable boneu

antiresorptive agents, and the use of said compounds and/ocr



hal o or -CF3, and K2 is hydrogen, halo or -CF3; and Qis ?&g}ﬁaogg - O -;

25 or a pharmaceutically acceptable salt or solvate there first
aspect of the present invention, there is provided a conpound of the

For muvan é2/3k8ssApril 2005 NR4- -R2 NR5. 1RO RR WQ Rudpetimga | wherein:
Rl is NHR1O or Cl-C6al kyl NHR10; R O, sel ected fromthe group consisting.of
hydrogen, Cl-C6al kyl, Cl-C6al kyl (OH), Cl-Co6al kylidenyl (OHR'I, and an

am no protecting group; Rl11 is selected fromthe group consisting of Cil-
C6al kyl , C2- Cgal kenyl, Ci1-Csal kyl (0j C1- Csal kyl, C(0)0-Cl- Csal kyl, aryl,

and Cl-CBaIkylaryI; R2 I's selected fron1hydrogen, C1- Coeal kyl aryI, and
Cl-Coal kylaryl; R3 is selected fromthe group consisting of optionally

SUbSt | £aksh A 3ns Gk Ci@ﬂsl@”f%rrylthecin@ah&gl 1h0nabdatEial kidwryd . C3-
cycl oal kyl, (C1-C6 al kyl)
of growth hormoné in a mammal .

The present invention yet further relates to methods
for the treatment or prevention of a physiological condition
which may be modulated by an increase in endogenous growth
hormone, which method comprises administering to an animal
in need of said treatment an effective amount of a compound
of. formula I.

.An glternate embodiment may be a compound
of Formuia I wherein R3 is selected from the group
consisting of aryl, C;-Cealkylaryl, Ci-Cealkyl (0}-C;-
Ckalkylaryl, C3-Cs cycloalkyl, (Cy-Cs alkyl) C3-Cg cycloalkyld,
indolyl, indolinyl, (C;-Cg alkyl}.indolyl; and R9 is
Selectéd from the group consisting of hydrogeh, Cr{kalle,
C-Csalkenyl, C1~-Csalkynyl, Cy{hcycloélkyl} Cz-
Cgcycloalkenyl, optionally substitutéd aryl, optionally
subgtituted -O-aryl, optionally substituted -N-aryl,
optionally substituted -S-aryl, ~O—Cr4kalkyl, and Qr
Csalkylaryl; or a pharmaceutlcally acceptable salt or
solvate thereof.

S

A preferred embodiment may be a compound of Formula II

R1
Rﬁ/

R4 “R2

Formula II

wherein



C3-C8 cycloal kyl, indolyl, indolinyl, (Cl-C6 alkyl ) i ndol ,}/31 i%pbs
hydr ogen, C1-C6al kyl, aryl, Cl-C6al kylaryl, C2- C6al kenyl ; %pr 2005 5b

R5 is selected from hydrogen, Cl-Cé6al kyl, aryl, and G - Caal kyI aryI Wis
- CH2CoWy 029hssy( CH2) m where mis a nunber selected from 1 to 4, R6 and R7
are independently selected fromthe group consisti ng lfﬁ)H @‘)én .

Cl- Coal kyl, C2-Co6al kenyl, or R6 and R7 together with the carbon atomto
~which they are attached nay forma carbocyclic ring of up to 8 atons
which is optionally partly unsaturat®ed; R8 is selected fromthe group
consi sting of hydrogen, Cl-C6alkyl, aryl, and Cl-C6al kylaryl; R9 is

sel ected fromthe group consisting of hydrogen, Cl-C6al kyl, C2-C6al kenyl,
C2- Coal kynyk1 - _Cecycl oal kyl , C3- Cecycl oal kenyl, cyano, optionally
subst i t ut ed ar j}fi Nﬁﬁ%?o‘ﬁ’él Fy %a%&yiméa.-o aryl,  optionally substituted

- N I R t | )( K2
_O:m op Egz%%fw@iﬂa%l%y%ﬁ% (%ﬁsydslrg ¥1f( its8kn, c,-
aryl (K ekﬁy 1696@@&?1(9%1) arﬁ-@kamaﬂkgiéayyl(OHMm piand Knis halo or -CF3
and K2 alnangygg.ggggtnq i’éﬁ?'lep‘sCFB and Qis -S(0)2- or -C(O-; or a
t

pharmaceutical ['y acce alt or solvate
5 R11l is selected from the group consisting of ;-

Csalkyl, C;-Csalkenyl, C1-Cealkyl (0)Ci-Cealkyl, C(0)0-C;-
Csalkyl aryl, and C;-Cgalkylaryl;
R2 is selected from hydrogen, Ci1-Cealkyl, axyl and C;-
Cealkylaryl; '
10 R3 is selected from the group consisting of arvyl, C;-
C.;alkylaryl C1-Cealkyl (0) -Cy-Cealkylaryl, Ci-Cs cycloalkyl,
{C1—-Cs alkyl) C3-Cy cycloalkyl indolyl, indolinyl, (C,-C¢
alkyl) indolyl;
R4 is hydrogen, C;- csalkyl -aryl, Ci-Cealkylaryl, C,-
15 Cgalkenyl; . SR
R5 is selected fram hydrcigen, C1-Cgalkyl, aryl, and Cy~
Csalkylarvyl; '
R6 and R7 are independently selected from the grbup
consisting of hydrogen, C;-Cgalkyl, C,_—C.;alkeriyl, or R6 and
20 R7 together with the carbon atom to which xthey are attached
may form a 'carbocyclic ring.of up to 8 atbms which :i's'
optionally partly unsaturated; ' |
R8 1S selected from the group consisting of hydrogen,
C1 Csalkyl aryl, and C;-Cialkylaryl;
25 .R9 is selected from the .group con51st1ng of b,ydrogen,
: Cl—cgalkyl Ci1~Cealkenyl, C;- Cealkynyl, Ci- Cacycloalkyl Ca-
' Cacycloalkenyl optlonally substituted - aryl optlonally
substltuted -O-aryl, optlonally substltuted —N—aryl
optionally substltuted -S- —aryl, -aryl- aryl (K1) (K2}, —0 aryl-
30 . aryl (K1) (K2), -N-—aryl_;ar.yi_l. (K;L) (K2) ,» ~S-aryl-aryl (K1) (K2), |




thereof. In a secondaspect of the present invention, there &%r grg i ded a-
" pharmaceutical fornulation conprising one or nore conpound 14999 ned
above together with one or nore pharnaceutically acceptable diluents or
carri &¥@o¥vkgstef or. The present invention further rel aesuinrzphar maceuti cal
formul ati ons contai ni ng conpounds of formula-l, alone or in conbinati.on
with other grow h hornone secretagogue 30 conpounds, and/or in conbination
w th suitable bone antiresorptive-agents, and the use of sard conpounds
and/or 12 April 2005 WD 112/32888 PCIi/US01127756 formul ati ons at |east for
the increase in endogenous |levels of growh hornone in a mammal . The
present invention yet further relates to nethods for the treatnent or
preventd.qn ef.5 si i o] j 4 dul at by an
P A e s S AN L S S e

adnmi nidterEhd g divramsimahalionomeedFof amdd treatment an effective anmpunt
of a conpo%qs @‘S(@Er_m(gg _IC - _ala'tlrtlaénate enbodi ment may be a conpound of
Formul a | erein i s sel eé ed' fromthe group consisting of aryl,

Cl- Coal kyl ar yils =Chu@bekrkgklétre@lirGmalkybazryl, C3-C8 cycloal kyl, (Cl-C6

al kyl) C3- L oal kyl ., i | yl, i inyl, (Cl-Cs al kyl) indolyl; and RO
s el ot 6F 1 BHAEE LG biE b oHerSETHEuBE Ak ogEn Paaratal kyl .
Cl- Coditesradf,. Cl- Csal kynyl, C3-Cecycl oal kyl, C3 Cecycl oal kenyl, optionally

substituted_aryl, optionally
‘ A farther preferred embodiment may be a compound of

Formula III

Formula IIT

or a-pharmaceuticaliy acceptable salt or éblvate thereof,
wherein: , :
R13 is 3-phenylpropyl, phenylmethoxymethyl, 3-
indolylmethyl, or cyclohexyimethyl; -
R15 is hydrogen, methyl} ethyl, or ﬁwpropyl;
R16 and R17 both are methyl or ethﬁl, ofAtOQcher with
" the carbon atom to which they are attached form'a_ ‘
cyclopentane or cyclohexane ring; .
R18 is selected from'hydrogen, methyl ér ethyl;
R19 is thienyl, naphthyl, thiazoly}, oxazolyl,
pyridinyl, O-phenyl, gr.phénYL, which is optidnélly

substituted with one or more substituents independently‘

i



substituted -0-aryl, optionally substituted -Naryl, optr
substituted -S-aryl, -O Cl-C6al kyl, and C -. CSaIkyIaryI E%RWH&OOS
pharmaceutically acceptable salt or solvate thereof. A preferred enbodi nment
may bey@esergppund of Fornmula R7 NR8 Il RO Fornula I ,w@g& 12 April -
2005 WO 02/32888 1 PCT/USQ /27756 Rl is NHR10 or 0; R10.

sel ected fromthe group consisting of hydrogen,.Cl C6a|ky|

Cl- CBal kyl (OH), C1-C6al kylidenyl ( R11, and an am no protecting group; 5
R11 is selected fromthe group conststing of Cl- C6al kyl, Cl1-C6al kenyl,

Cl- Ceal kyl-(0) C1- Ceal kyl , C(O O Ci1- Co6al kyl, aryl, and Cl-CSal kylaryl; R2 is
sel ected from hydrogen, Cl-C6al kyl, aryl, and Cl C6a|ky|ary| 10 R3 is

?Seéif%éri P 208 AP oI o Lo Rl L @%i oar ky!
l ndol yd1kd:Beoldond,, €68 EE, -& k¥ly1 NIYRHG (c1-cq alkyl), SOaNH, ,
. SO;NH(C1-Cg alkyl), NHSO,(C1-Cg alkyl), COOH, COO(Ci-Cg
alkyl), hydroxy, nitro,_halo, 50, (C1.s alkyl), and cyano; and
5 0 is -5{0),- or ~C(0O)-.
The present invention additionally relates to compounds

of formula IV in which R13 to R19 have the same definition

as in Formula III:

TR

10

Formula IV

aY

The present invention further relates to compounds of
formula IVAa which correspond to compounds of formula IV
.‘15 except that R16 and R17 together with the carbon atom to
which they are attached form a cyclopentane or cyclohexane
rlng. o _ : o S

The present invention etill furtﬁer relates ﬁo-
'compounds of formula v in Wthh R13 to R19 have the same

20 definition as . in Formula III:



R4 is hydrogen, Cl-C6alkyl,-aryl, Cl- CBaIkyIaryI 01- 15 Q?q{ é@@ R5 is
sel ected from hydrogen, Cl-C6al kyl, aryl, and Cl- C6al kyl a and R7
are i ndependently sel ected fromthe group consisting of hydrogen,

Cl- Coal kyl, Ci-Cb6al kenyl, or R6 and 20 R7 together with the carbon atomto
whi ch they are attached may form a-garbocyclic ring. of up to 8 atons .
which:is optionally partly unsaturated; RB is selected fromthe group
consi sting of hydrogen, G -C6alkyl,-aryl, and Cl-Csal kylaryl; 25 RO is
selected fromthe group consisting.of.hydrogen, Cl1-C6al kyl, Cl1-C6al kenyl,
Cl- Coal kynyl , C3-Cecycl oal kyl, C3- cycl oal kenyl, optionally substituted
aryl, optionally substituted -0-ar optionally substituted -N-aryl,

optlonally substituted -S-aryl, yI> ;I(Kl)(KZ), -0-aryl- 30 .aryl.
(K1) (K2), -Naryl-aryl (Kl&SKZ) AS-aryl=aryl (K1)(K2), 12 April 2005 WO
02/ 32888 PCT/LSQ /27756 -8 Nﬁalkyl and Cl-Ceal kyl aryl, wherein Kl is
hal o or -CF3 and K2 is hydrog n Io or -CF3; and Qis -S(0O2- or -C(O-;
and mis a nunber selected fr or a pharmaceutically acceptable
salt or solvate thereof. A‘Purt erseferred enbodi nent may be a conpound
of Formula I1I R17
\ N—R18
R19
O
Formula v

The present 1nvent10n further relates to compounds of .
formula VA which correspond to compounds of formula v except
that R16 and R17 together with the carbon atom to which they
are attached form a cyclopentane Qr cyclohexane ring.
The present Jinvention still Ffurther relates to
processes for the preparatlon of compounds of formula I. e

In a thlrd aspect of the present invention, there is provided

a4 process for preparing a compound of Formula I

O R1 o .
RB‘QT/ :

R4 “R2
R5
0~ "N~
I R9 Rs
R ‘

_ Formula I
- wherein:
Rl is NHRiO or Cr4kalky1NﬁRiD;
~ R10 selected from the group;consistiﬁg of hydrogen,
Ci-Cealkyl, C:-Csalkyl.(OH), Ci-Cealkylidenyl (OH)R11, and
an amino protecting group; '




R19 Formula 11l or a pharmaceutically acceptable salt or S%J &f]%@%er eof
wherein: R13 is 3-phenyl propyl, phenyl methoxynethyl, 3- indolyl e

cycl ohexyl nethyl; -". R Sis hydrogen nmet hyl , et hyI, or n-propyl; R1. 6
and R17 both are nethyl or- ethyl, or together with the carbon atomto which
they are cycl opentane or cycl ohexane ri ng; attached forma R18 is selected

~ from hydrogen, nmethyl or ethyl; ‘Rl&is thienyl, naphthyl,. thiazolyl,

oxazolyl, pyridinyl, O-phenyl, or phenyl, which is optionally substituted

with one o Le su ts i ependently 12 April 2005 WO 02/32888
PCT/ usuuz'r?’igg g95‘EP {&‘F‘id‘p ‘?‘Brﬁr}t%é?’iﬁ%ﬁ%@ﬁﬁgpangfoﬁﬁ C6 al kyl, Cl-C6

- al koxFsaldaNH, CCOMRILEARED, atlleyisaalkwm@g{ggl *tyléfoﬁp H, SOZNH( Cl- C6

| kyl Kyl . nitro, halo,
goz{c%a %lgﬁcf‘aljé‘i(y?)‘:‘aaqﬁi?y i -S(0)2 gr)-C(O) Ox¥hen:orregenta °

i nventi on &%Idlﬁl@ﬁh%iyeql eﬁlaimﬂu}(drogasmomdasalqa‘ylf ogwha gu\(dl n which 1113 to
R19 hayebigysapgidefinition as in Formula I11: NH 1

R3 is selected from the group consisting of
optionally substituted aryl, C-Cealkylaryl, C;-
Cealkyl (O) -Cy~-Cealkylaryl, C3-Ca cycloalkyl, (C,-Cq alkyl)




ON.R16 RI5 R19 0 SO Fornula IV The present invention f#}$ f%ﬁé |l ates to
conpounds of. fornula | VA which correspond to conpounds o ) 'V 15
except that R16 and R17 together with the carbon atomto which they are

attached form a cycl opentane or cycl ohexane ring, The present invention
still further relates to conpounds of formula V in which R13'to R19 have
the same 20 definition as-in Fornmula 111. 12 April 2005 -10 NH2 R131-11NH k
R15 N R16 0 Formula V The presentibbnvention further relates to conpounds -
of ~ formula VA which correspond to conpounds of fornmula V except that R16
and R17 together with the carbon atomto which they are attached forma
cycl ofenfarfd Gradyelohérdndyli ngndghenpt esé@i-dsnwéhtyilon still further

rel at esnd®) yipr ocesses for the preparation of conmpounds of fornula I. In a

third aspect ‘of the present invention, there is provided
is hydrogen, C;-Cgalkyl, aryl G-Cealkylaryl, Cs-

Csalkenyl,

RS is selgcted from hydrogen, Ci-Cgalkyl, aryl, and
Ci1~Cealkylaryl;

W is -CH,C¢Hy- or - (CH,)n, where m is a numbexr
selected from 1 to 4:

R6 and R7 are independently selected from the group
consisting of hydrogen, C;-Cgalkyl, C;-Cealkenyl, or Re
and R7 together'w-ith the carbon atom to which they are
attached may form a carbocyclic ring of up to 8 atoms
which is optionally partly unsaturated;

R8 is selected from the group consisting of
hydrogen, C;-Csalkyl, aryl, and CQ{kalkylaryl;.

R9 is selected from the group consisting of
MﬁngaLEhC@Bql Cy~Cgalkenyl, Q%}ﬂkwwl Cz-
Cscycloalkyl, C;3- Cscycloalkenyl optlonally substituted

- ary% optionally substituted -O-aryl, optionally
". . - substituted -N-aryl, optionally substituted -S- -aryl, -
aryl-aryl (K1) (K2}, -O-aryl- aryl(Kl)(Kz), -N aryl-
aryl(K1) {(K2), -§- ~aryl- aryl(Kl)(K2),~0 C1(kalkyl and G-
Cgalkylaryl, wherein K1 is halo or —CF& and K2 1s
" hydrogen, halo or —-CF;; and ' - L ’
" Q is -§(0)y- or —C(O)-; |

comprising coupling a compound of Formula IX’

5 Re

N—W R7 | L

Ix-

with a compound of Formula XI-

R3,. -
R4 “aﬁ/R1-
0o o
‘OH XTI




a piocess for preparing a conpound of Formula I N RS | N \ RS
Formula | wherein: Rl is NHRL1O or Cl-C6alkylNHRl o; RI O se12&9r@80@ omt he
group' consisting of hydrogen, Cl-C6al kyl, Cl-C6al kyl.(OH:),

Cl- Coal kylidenyi (OH)RI1. and an amino protecting group; | 10a Rl1l.is
selected fromthe group consisting of Cl- Co6al kyl, C2-C6al kenyl, -
Cl- Coal kyl (O C1-Ceal kyl, C(O O C1- 0CGaI kyl, aryl, and Cl-C6al kylaryl; R2 is
sel ected from hydrogen, Cl-C6al kyI1 aryl, and ~ G - Caal kylaryl; R3 is
selected fromthe group consisting of optionally substituted aryl,

C1. Coal kyl &Fy}  EOrthOsapiyt (9 <8l oabir aflen G Ociivel 93l k! Cl(g% C|6k )
i Ny al ky

| kyl prdei | oal kyl dol
?ndgl %u 5}@{ I? ﬁ%‘g‘?éosg%%%r PTeRa ?’%ﬁj % &@Pohgqoq%aﬁqmuéaw C2-
I

R1
Rs Y

R4i “R2
R5
o~ "N~
| R Rs
R
Q—N
AN
R8

o "Formula T
wherein: .

Rl is NHR10 or C;-CealkylNHR10;

_ R10 selected from the group consisting of hydrogen,
'C1-Cealkyl, Ci-Csalkyl(OH), C,-Cealkylidenyl (OH)R11l, and
an amino protecting group;

Ril is selected from the group cons:r.stlng of C;-
C.;alkyl C,- Cgalkenyl Cy~ CgalkY]. {0) Ci- Cgalkyl C(O)O C]_
Cealkyl, aryl, and C;-Cgalkylaryl;

R2 is selected from hydrogen Cy- Csalkyl, aryl, and
Ci-Cealkylarvi;

R3 is selected from the group conszstlng of
optlonally substituted aryl, ¢;- Cealkylaryl, ;-

Csalkyl (0) -C,- Cealkylaryl, C;-C, cycloalkyl (C1-Cs alkyl)

. C3-Cy cycloalk:yl 1ndoly1, 1ndo_11ny1 (Cy- Cs alkyl)
J.ndolyl |

R4 is hydrogen Ci-Csalkyl, aryl Cy- Csalkylaryl

Cz-Cs alkenyl ’



C6al kenyl; R5 is selected from hydrogen, Cl-C6al kyI ar yI ,1r£ gnl 200
Cl- Coal kylaryl; Wis -CH2C6H4- or -(CH2)m where mis a nunber Fect ed
from1l to 4;, R6 and R7 are independently selected fromthe group

.consi sting of hydrogen, CI-C6al kyl, C2-C6al kenyl, or R6 and R7 together
‘Wwith the carbon atomto which they are attached may forma carbocyclic -

ring of up to 8 atons which is optionally partly unsaturated; R8 is
selected fromthe group consisting of hydrogen, Cl-C6al kyl, aryl, and
Cl-Coal kylaryl; R9 is selected freggthe group consisting of hydrogen,

Cl- Coeal kyl', C2-Coal kenyl, C2-C6al kynyl, C3- Cecycl oal kyl,

C3- Céeycl oa!skesyse1eopédOﬂﬁbrhyhﬁ@bégéﬁpteldcsamirl oggypnagigla substituted
- 0-ar y nal Ily substituted -N-aryl, opti onaf | y substituted -S-aryl,
aryl - a?’y(f‘%ﬁtkl)y((i ~Oaryl-aryl (KI)(K2), -Naryl- aryl (K1) (K2), |
-S-aryl -aryl {« )(—'Kz’&)sﬂ.; GL1- C8ial kyWwheaBdmCls £6alikypltaryl, wherein Kl is
hal o | ydrogen halo or -CF3; and Qis -S(0)2- or -C(O
conprlgé%%g%%aﬁ??lﬁs a corrf)ound of Formula IX R5 R6 R7 WIXx'" with a
conpound of6 Fordnka 2te¢ independently selected from the group

consisting of hydrogen, C;-Cgalkyl, Cy-Cgalkenyl, or Re
and R7 together with the carbon atom to which they are
attached may form a carbocyclic ring of up £to 8 atoms

which is optionally partly unsaturated;

R8 is selected from the group consisting of
hydrogen, C;-Cealkyl, aryl, and Gy -Cgalkylaryl ;

R9 is selected from the group consisting of
hydrogen, - ¢;-Cgalkyl, Cz-Cealkenyl, C;-Cealkynyl, Ci-
Cscycloalkyl, C;-Cgcycloalkenyl, optionally substituted
aryl, optionally substituted -0-aryl, optionally
substituted -N- aryl, optionally substituted —S- aryl -
aryl- aryl(Kl)(Kz}, ~O-aryl-aryl (K1) (K2), -N-aryi- O
aryl (K1} (K2), —S_aryl aryl(Kl){K2},—O-Cr4kalkyl, and C;-

. Cgalkylaryl, wherein K1 is halo or —-CF; and K2 is
hydrogen, halo or —CF;; and |

Q is ~5(0)2- or -C(0)-;

\

comprising deprotecting a group of the formuld Ia‘

rR3 R2
R N
. NH
o] 0O PG
N—R5 -
/7 _ -
w- o
‘ , T 6
R9 " R7 .

Ia*; wherein PG is an amino-protecting group.



RBH R4 *NOHX'. 12 April 2005 10c In a fourth aspect Ofd‘& $2%§sent
i nvention, there provided a process for preparing a conpouﬁ g mul a |
Ri-11~ -R2 NR5 | R RRR Q--NN RB Formula | is wherein: R is NHRLO or

Cl- C6al kyl NHR10; R10 sel ected fromthe group consisting of hydrogen,
G - Ceal kyl , Cr-Coeal kyl (OH), Cl-Cadkkylidenyl (OHRI, and an amino
protecting group; Rl1l is selected fromthe group consisting of Cl- C6al kyl,
C2- C6al kenyl ., Cl-C6al kyl (0) Cl1-Ce6al kyl, C(O O Cl1- Co6al kyl, aryl, and
C1- C6al kyl a]rryd s i elbbed abiomshy@eagen, t6i- Gaakkyk, aryl, and

Cl- oA H nR 'helS Soroar| ra i A a9y e D he e 2"
designated. For exawple “°C" refers to degrees Celsius; "N~
refers to normal ar normaliﬁj; *mmol” refers to millimole or
millimoles; “g” refers to gram or grams; “mL” means
milliliter or milliliters; *"M“ refers to molar or molarity;
"MS* refers to mass spectrometry; “FDMS“” refers to field |
desorption mass spectrometry; “IS” refers to ion spray
ionisation; “EI” refers to electron impact ionisation; “Uv~
refers to ultraviolet spectroscopy; “IR” refers to infrared
spectroscopy; and “NMR” refers to nuclear magnetic resonancé

spectroscopy.




optionally substituted aryl, Cl-C6al kyl aryI Cl1 Ceal kyI (01)2&:1 gﬁ kyI aryI
C3-C8 cycl oal kyl, (Ci1-C6 alkyl) C3-C8 cycloalkyl I ndol yl

(C1-C6 alkyl) indolyl; R4. is hydrogen, Cl- C6a|ky| aryl ., O C6a|ky|ary|,
C2-C6 aI ken |; 12 April 2005 10d R5 is selected from hydr ogen, C1-C6al kyl,
aryl, . c6al kylaryl; Wis -CH2C6H4- or - (CH2) wHerBS4H2Es6a nunber.
selected fron11 to 4;,. R6 and R7 are independently selected fromthe group
consi sting of hydrogen, G -C6al kyl, C2-C6al kenyl, or R6 and R7 together
with the carbon atomto which they;are attached may form a carbocyclic
ring of up to 8 atoms which is optionally partly unsaturated; R8 is

sel ected fromthe group consisting of hydrogen, Cl-C6al kyl, aryl, and
Cl-Coal kylaryl; - RO is selected fromthe group consisting of hydrogen,

CL- C6al kyl ,AsCh=€fahkeayh, €2e Giatkytyl-CElkgacyebdalkyto

C3- Cacycl oal kenyl ., optionally substituted aryl, optionally substituted

-0- ary%vr?ﬁﬂWQMﬂf byanshed: | peRPLleRtr Fatwistednal iphakist¢haimsd - S aryl, -

I I I K2
2100 b B0 fed B W NI, (1),

hal o dretiory &54YR2 PEOPYWYdrbeeeEomEd .o mylchsohnuyl e buty1,
5 pentyl, isopentyl, and hexyl. The texrm *Ci-Cg alkyl”
includes within its definition the term “C1-C4 alkyl”.

As used herein, the term *cycloalkyl” refers to
cyclized chains of 3 to 6 carbon atoms and includes, but is
not limited to, cyclopropyl, cyclobutyl, cyclopentyl, and -

10 cyclchexyl.

The term “halo” means chloro, fluoro, bromo or iodo.
Halo may most preferably be chloro or bromo.
“C1-Cg alkoxy” represents a straight ot branéhed alkyl
15 chain having from one to six carbon atoms attached to an
chgen atom. Typical C1-Cg alkoxy groups include methoxy,
ethoxy, propoxy, isoPrépoxy, butoxy, t-butoxy, pentoxy and
‘the like. The term “Cy-Cg alkoxy” includes within its
" definition the term “Ci1-Cq alkoxy”. N '

20 “C3-Cg alkaﬁoyl" rebresents a straight of brénched
alkyl chain haV1ng from one to five carbon atoms attached
through a carbonyl moiety. Typical C3-Cg alkanoyl groups
include ethanoyl (also referred to as acetyl), propancyl,

o 1sopropanoyl butanoyl, t butanoyl pentanoyl hexanoyl and

25  the like.

"C1-C¢ alkylidenyl” refers to a straight or branched,
divalent, saturated aliphatic chain of one to six carbon
atoms and intlﬁdes, but is not limited to, methylenyl,

ethylenyl, propylenyl, isopropylenyl,'butylenyl,.




Qis -S(0)2- or -C(O-; conprising deprotecting a group of e.f Iala
Il RS WRO 1/ "RT N, RB, la'; wherein PGis an., am nd- Bgéé

group. be The ternms and, abbreviations used in the instant exanples have

t hei r W&Y'R&EPS3#reani ngs unl ess ot herwi se desi gnat ed. PEA/USAHIIFE " OC' ref.ers
to degrees Celsius; "N' refers to normal or normality; "mmol" refers to
mllinole or nillinnles; "g" refers to gramor grans; "nmL" neans
mlliliter or mlliliters; "M refgrs to nolar or nolarity; - "M5" refers to
mass spectronetry; "FDVS' refers to field desorption nmass spectronetry;
"IS" refers to ion spray ionisation; "El" refers to el ectron inpact
ionisation; "W refers to ultraviolet spectroscopy; "IR'" refers to

infrar e.@obapgﬂ:b.np]spotpabu@mja W\Rpenefiteayl 0 DEcheRyIEGAIASti C resonance -
spectr @scony. iZ %(E: 200 V\D ((12/ 32888 PCT/ USO1/ 27756 -11 As used

her ei n; R 1ERg L refers to straight or branched,

monoval ent , Tﬁattléﬂﬁefbﬂl'pilﬂiﬂz%a‘é&%bnﬁn 8tomat fc 6r GRY RAN 131, and
i ncl udes, but is not Ijmted to nethyl et hyl, propyl, isopropyl, butyl,
lsobut?Pd ﬁrﬁﬂ§9+c residues of § 7-membered mono- or blcycllc
S 1rings with 1 to 4 heteroatoms {(a “hetercaryl”) including but
not limited to such groups as phenyl, napthyl, biphenyl,
thiophenyl, benzothiophenyl, furanyl, benzofuranyl, and the
like. The term “carboeyclic aryl” means that the aryl ring
‘does not contaiﬁ any heteroatoms (the xring is not
10 hetercarvyl).

The term “optionally substituted aryl”, “optionally
'substituted N-aryl”, and “optionally substituted S-aryl”
means that each of the respective aryl groups (which aryl
group may contain hetercatoms as described.above), is

15 optionally substituted with from one to four substituents,
independently selected from ﬁhe group consisting of
CleS alkyl, ~OC1-Cg alkyl, -OCF,;, amide, aryl, aryloxy,
502(C;.¢ alkyl), NHamide, carboxamide, sulfonamide,
, NHsulfonamlde, imide, hydroxy, carboxy, nitro, halo,
20 tri(chlore or fluoro)methyl, and cyano. The aromatic ring
| may be attached at any carbon atom or heteroatom Whlch
affords a stable structure. The group, 3,4-
Amethylenediokyphenyl is embraced by this deflnition.
The - term "—-0O-aryl” means an aryloxy substituent which
25 is bonded to the parent molecule through the © group The -
term optlonally substituted -~0O- aryl” means that the aryl N
group of the -0O-aryl substltuent is optionally substltuted }
with from one to four substltuents independently selected '
. from the group con31st1ng of C31-Cg alkyl, -0C1-Cg alkyl, -
30 OCF;, amlde aryl aryloxy, SO;(C;; alkyl), NHamide,
' qarboxamlde,.sulfonamlde,-NHsulfonamlde, 1m1de, hydroxy,



|

5 pentyl, isopentyl, and hexyl. The term"Cl-C6 al kyl" ﬁ%x ? @%thln Its
definition the term"ClL-C4 alkyl". As used herein, the ter @§ 0 I kyl™
refers to cyclized chains of 3 to 6 carbon atons and includes, but is not
limte cl opropyl, cyclobutyl, cyclopentyl, and 10 cyclohexyl. The
term"%q@"uﬁ’éans chloro, fluoro, brono or iodo. 15 HECHURHRIGst
preferably be chloro or brono. "Cl-C6 al koxy" represents a straight chain
having fromone to six carbon atons oxygen atom Typical Cl-Cg al koxy
groups or branched al kyl attached-t3-an include nethoxy, ethoxy, propoxy,
| sopr opoxy, butoxy, t-butoxy, pentoxy and the like. The term "Cl-C6

al koxy" includes within its definition the term"Cl-C4 al koxy". 1 20 "C2-C6
al kanoyl " represents a straight or branched alkyl chain having fromone to
five c&BEOXAUroNdLHL: abhka, i xhflore car fwoyrb) rethyy, Iyai cal C2- C6

al kanoyl,groups include ethanoyl (also referred to as acetyl), propanoyl,
|soprop3%oyl but anoyl ,- t-butanoyl, pentanoyl, hexanoyl, and 25 the 1ike.

"G -C6 aIkyThdenykh PeifyikaﬁyEXKmH@mghTr@Engaeghgg arﬂivﬁiﬁﬂﬁ sat ur at ed

al i phat i h f one to six carbagn
P u% E @ugeg wgth an additional aryl group said additional

5 aryl group being disubstituted with K1 and K2. X1 is
defined to include halo and -CF3;, and K2 is defined to
inelude hydrogen, halo, and -CF;. Similarly, the terms “-0-
aryl—aryl(Kl)(KQ)", “~-N-aryl-aryl (K1) (K2)*, andr“—s-aryl-
aryl (K1) (K2)” are likewise defined. For example, the term

10 "-O-aryl-aryl (K1) (K2)“ means an aryloxy substituent as
defined ebove which is substiuted with an additional aryl
group, said additional aryl group being disubstituted with
K1 and K2. K1 and K2 are as defined immediately above.

The term “carbexy—protecting group” as used herein
15 refers to substituents oflthe‘carboxy group commonly
employed ;6 block or protect the carboxy functionality while
reacting other functional groups on the compound. Examples
of such protecting groups include methyl, ethyl p-
nitrobenzyl, p-methylbenzyl, p- methoxybenzyl 3,4-

20 dlmethoxybenzyl,,z,é dlmethoxybenzyl, 2,4,6- ,
trimethoxybenzyl, 2,4,6-trimethylbenzyl, pentamethylbenzyl,
3,4-methylene-dioxybenzyl, benzhydryl, 4,4‘-dimethoxy-
benzhydryl, 2,2‘,4, 4'—tetramethoxybenzhydryl t-butyl, t-

- amyl, trityl, 4- -methoxytrityl, 4,4°- dlmethoxytrltyl 4, 47

- 25 4”-tr1methoxytr1ty1 2- phenylprop 2-yl, trlmethylsilyl, t-
butyldlmethylslly;, phenacyl, 2,2,2-tr1chloroethyl, 2-(di (n-
‘butyl)methylsilyl)ethyl; p-ﬁoernesulfonylethyl, 4- o
nitrobenzylsulfonylethyl, allyl, cinnamyl, 1-
(trlmethy151lylmethyl)prop l-en-3-yl, and the like,

}0‘ A preferred carboxy- protectlng group for the practice of the

:present invention is methyl or ethyl. Further examples of -



atons and includes, but is not limted to, nethylenyl, et eg&bos
propyl enyl, isopropylenyl, butylenyl, 12 April 2005 WO 02/

PCT/USS%é%?%%G -12 |sobutylenyl t-butyl enyl, pentylenyl, isopentylenyl,
hexyl e ¥ the Iike. The tern1"ary|" represents anf@eWaLit6ri ng or

rings and aromatic re5|dues of 5 to 7-nenbered nono- or bicyclic 5 rings
with 1 to 4 heteroatons (a "heteroaryl") including but not limted to such
groups as phenyl, napthyl, biphenyl_;4_thiophenyl, benzothiophenyl, furanyl,

benzofuranyl, and the I|ike. The term "carbocyclic aryl" means that the
aryl ring does not contain any heteroatons (the ring I's not 10
heteroaryl). The tern1"optiona||y substituted aryl", "optionally

subst i ttheske Npangd' ma'aznds ' gplbanahl ¥ . SHASH k't 80pSs ar "chdads 4 hat each
of the re gﬁg@lve ar % RS (whi.ch arzl group may contain het€roatons as
descri b&ed a e15 GpeitomaPFlyTaubsti FhRPEERI $h from one to four
subst i t uent sthe It@iﬂpelamﬁbl-isréélaeﬂﬁs J_‘;;F:B{I}aﬁh s OLOLR FQSPLI ng of C1- 6"

al kyl, -QOCl1-C6 al kyl, - 3, amde, ary ryloxy al kyl),
NHani dereﬁfa&i%c}‘)?arﬁ t1§HIEf1§ﬁamfd§he mubfgnaupdeommne en’fpad:“y@w car boxy,

Ty b o tasioad Bt Fany ok s absAeotTRErLpaafEiy W Seiae o stabl o
structLﬂﬁ?erﬂﬁ@ﬂ@ﬁ@@palsg#eupatbylenedcomp@hﬁﬂyl Efar@TNaesd gt hi s
_ def'miﬂﬂyﬁo~protect1ng groups can be found at T.W. Greene, et al.,
supra. '
Examples of such amino-protecting groups include, but
10 are not limited to, formyl, trityl, phthalimido,
trichloroacetyl, chloroacetyl, brombacetyl, iodoacetyl, and
urethane-type blocking greoups such as benzyloxycarbonyl, '
~pheny1benzyloxycarbonyl 2-methylbenzyloxycarbonyl,
4-methoxybenzyloxycarbonyl, 4-fluorobenzyloxycarbonyl,
15 4-chlorobenzyloxycarbonyl, 3- chlorobenzyloxycarbonyl
2- chlorobenzyloxycarbonyl 2,4- dlchlorobenzyloxycarbonyl
_4 bromobenzyloxycarbonyl 3-bromobenzyloxycarbonyl,
74 nitrobenzyloxycarbonyl, 4-cyanobenzyloxycarbonyl,
. n-butoxycarbonyl, (MBoc} t-butoxycarbonyl,
i) 1,1—diphenylethul—yloxycarbonyl, : -
1,1-diphenylprop-1-yloxycarbonyl,
—phenylprop 2-yloxycarbonyl,
2- (p-toluyl) -prop- 2-yloxycarbhonyl, cyclopentanyloxycaraonyl,:
1- -methylcyclopentanyloxycarbonyl, cyclohexanyloxycarbonyl,
25 -methylcyclohexanyloxycarbonyl
B “'—methylcyclohexanyloxycarbonyl
2-(4-toluylsulfonyl) - ethoxycarbonyl,
{2—(methylsulfbnyl)ethbxyéarboﬁyi,
| 24(tripheny1ph05phino)~ethoxycarbonyl,
30 flﬁorenylmethbxy-carbdnyi (FMOC) ,
' 24(trimethylsilyl)etﬁoxycarbényl; allfloxycarﬁonyl,




The term"-Oaryl" neans an aryl oxy substltuent whi ch 251 ﬁ%@e}‘? to the
parent nol ecul e through the 0 group. The term"optionally i

-0-aryl". neans that the aryl group of the -0-aryl substituent is
optionally substituted w.th fromone to four substituents independently
sel ect@"24%8%m t he group consisting of Cl-C6 al kyl, eQCTUS@R7E6kyl, - 30

OCF3, am de, aryl, aryloxy, S02(€1 6 al kyl), NHan1de, carboxanide,

sul f onam de, NHsquonanide, i mde, hydroxy, 12 April 2005 WO (12/ 32888
PCT/ US01/ 27756 -13 carboxy, nitro-ibalo, tri(chloro or fluoro)nethyl, and
cyan o. The term"-aryl-aryl (K1) (K2)" refers to an aryl group substituted
with an additional aryl group said additional 5 aryl group being

di substituted with K1 and K2. K1 is defined to include halo and -CF3, and

K2 is Hef¢#kﬁﬁqﬁylﬁiﬂyﬂmdehﬁyﬁpngwﬂl ¢ra ImxyaagtboGFB, Similarly, the terns

ary|(K|y%?é%$gé§%?§i hbx C%+$°%%1 ‘%or exéﬁé%EZY?ﬁéY?%fﬁﬁﬂﬁﬂ

"-O ar%/JEa?-WI(JJéh)l(olf@)a‘thaﬁgmrhmyﬂ y| Dyt innlydtbt peaporgcatiediyied above which
S sub t ed mnth an. addi tion rou sai d additional aryl group
bei ng sdﬁ?i 5& ﬁar?ﬁpﬁ.d i?xkﬁﬂgéﬁagkﬁnﬁy ORECHYHIMEY | rmredi at el y
abave. 1%tmmm1mxy@aﬁ:baﬁy1prmpglséﬂgiﬂcﬁ%ar@&nﬁ?daﬁ@r@é\ ifdefers to

substit uent s of r boxy group conmonl enpl oyed to bl ock or protect
the carf %FEWPVHEHiEPP¥1 PR FEHdEawGesyherlEemeti onal groups on the

© conpoulitbhdny@hogphine oxide-and like amino-protecting groups.
The amino-protecting group employed is usually noe

.eritical so 1ong as the derivatized amino group is stable to

10 the condition of subsequent reactions on ether positions of
the intermediate molecﬁle, and may be selectively removed ae
the appropriate point without disrupting the remainder of
the molecule including any other amino-protecting groups. A
preferred amino-protecting group for the practice of the

15 present invention is t-butoxycarbonyl (NBoc). Further e e
examples of groups referred to by the above terms are
described by E. Haslam, Protective Groups in Organic
Chemistry, (J.G.W. McOmie, ed. 1973), at Chapter 2; and
T.W. Greene and P.G.M. Wuts, Protective Groups in Organlc

20° Synthesis (1991), at Chapter 7. - h

The term “activating group” as used herein refexs-a
1eaving group which, when taken'with‘the earbonyl (*C=O)
group to which it is attached, is more likely to take part
in an acylation reaction than wouldﬁbe the case if the group -
25 were not present, as in the free acid. Such actlvatlng
- groups are well-known to those skilled in the art and may
-be, for example, succinimidoxy, phthalimidoxy,
beqzotriazolylexy, azido, or -0-CO-(Cg-C7 alkyl).
| The'terh “heterocyéle” represents a stable 5- to 7-
30 membered monocyclic or 7- to 10-membered blcycllc

heterocyclic ring whlch is saturated or unsaturated and




of such protecting groups include nethyl, ethyl, p- nitrongﬁyﬁQ

p- met hyl benzyl, p-nethoxybenzyl, 3,4- 20 di met hoxybenzyl, il 2005

2, 4- di met hoxybenzyl, 2,4,6 trimethoxybenzyl, 2,4,6-trinmethyl benzyl,

pent an¥C¥BB8hzyl | 3, 4- net hyl ene- di oxybenzyl, benzhyp@Tisp1/2v7%' - di met hoxy-

benzhydryl, 2,2',4,4'-tetranethoxybenzhydryl, t-butyl, t- amyl, trityl,

4-met hoxytrityl, 4,4 -dinmethoxyt.rityl, 4, 4", 25 4"-trinmethoxytrityl,

2- phenyl prop-2-yl, trinmethylsilyl, fg_butyldinmethylsilyl, phenacyl,

2,2,2-trichloroethyl, 2-(di(n- butyl)nethylsilyl)ethyl,

p-tol uenesul fonyl et hyl, 4- nitrobenzyl sul fonylethyl, allyl, cinnanyl, 1-

(trimethylsilylmethyl)prop-I-en-3-yl, and the like. 30 A preferred

car boxy whichecbinagsgs o darbdrhetopmachhdefpdmt heto pf agetdrdabeaati on is-
il 2005 WO 02/ 32888

met hyl or et hyl. _Further exanples .qf 12 [
PCT/ USOFF }?790 1 fr ?rﬂe‘g'ée gqrcﬂ]‘gg Cﬁéﬁlﬁﬁl’f‘%ﬁﬂpﬁd T EO9%Rs | RIS, at Chapter
5, andshl\War( gadeyh@te Bl .theS WAlkdogdh SAAPHET £Pr ﬂgﬁéﬁdﬁﬂams'may ‘

'“anino-protectLﬁg group’_as used herein refers to substituents of the
am no gPBUPCEBIRIDNPS FriliRRt amd bbg)| Bkregep hrirroatsm mmvno

fEi(ch;i 0Bl bifa WY | 16 r@attd A QA ehd EH@i&&fﬁ’% egrﬁb;t@%lg& g}%‘l&? ound.
npl es_of such ami no-protecting groups cah be found a . eene, et
al ., supieh Bamf dehofabansr defiinedpheteredyrl i oupms el deeedbut 10 are
00 48, g b | s ko WP SR o
any heterocatom or carbon atom which affords a stable
structure, and may be optionally substituted with one or
10 more substituents selected from the'groupvconsisting of Ci-
Cg alkyl, -0C3-Cg alkyl, hydroxy, nitro, halo, and
tri(halo)methyl.
The compounds of the present invention'may be prepared
by a number of routes, wmany of which are known to those of
15 skill in the art. The particular ofdér of steps to be
employed in the synthesis of compoﬁﬁds of formula I is
dependent upon the compound to be-8ynthesized, the starting
material employed, and the relative lability of the various
substituted moieties. _ , |
20 ‘Dﬁring any of the following synthétic sequences it may
be necessary or desirable to protect sensitive dr reactive
_Qroupé on any of the molecules concerned;' This may ber
achieved by-employing conventional pfotecting groups as
described, supra.
25 The compounds used in the method of the présent
- invention may have one or more asymmetric centefé:i As a
consequence of these chiral centers, the compounds of the
' present invention occur as_racemates,'mixtures of |
ehantiomersAand'as individual enantioméfs, as well as
30 diastereomers and mixtures of diastereomers. All asymmetric.

VoL




ur et hane=t ype bl ocki ng groups such as benzyl oxycar bonyl , 12 Aori

4- phenyl benzyl oxycar bonyl , 2-net hyl benzyl oxy6ar bonyl , April 2005
4- met hoxybenzyl oxycar bonyl, 4-fhuorobenzyl oxycar bonyl, 15

4- chl or obenzyl oxycar bonyl , . 3-chl or obenzyl oxycar bonyl ,

2- chl ¥ioB3&mssgl oxycar bonyl , 2, 4- d|chIorobenzyloxycarbgayh5m07h(

4- br onbbenzyl oxycar bonyl, 3- bronnbenzyloxycarbonyl

4-ni trobenzyl oxycar bonyl, 4-cyanobenzyl oxycarbonyl, n- butoxycarbonyl

(NBoc) t-butoxycarbonyl., 20 1, 1- dLgpenyleth I-onxycarbonyI
1,1-diphenylprop-l-yloxycarbonyl phenyl prop- 2- onxycarbonyI,
2-(p-to|uyI)-prop-Z-yIoxycarbonyl, cycl opent anyl oxycar bonyl ,

1- met hyl cycl opent anyl oxycar bonyl, cycl ohexanyl oxycarbonyl, 25

1- nethyhﬁﬁclggggagah9%y§ ony| t.h Icycloh xan onxycarbonyI

2--(4-tol uylsul fonyl) -etﬁ%ﬁycarrg%éfm% ﬁé FPSHyF?%thoxycarbonyl

2 (trWBﬁéh?lEh@sﬁﬁ@pe)Oétﬁuxuna&hnﬂyh;n&&tﬁbmprenyInethoxy car bonyl (FNDC)
-(trinethylsilyl)ethoxycarbonyl; allyloxycarbonyl, 12 April 2005 WD

(1(2/ 32888la : /T%?iﬂZ?@%?C-tlﬁf the ;Tresent l;m:rerftlon there is provided
1- (triameisRybsi 4 Yddmld 0] xycar bon
il ‘Eé %fmig 8@? %yﬂbﬁ‘{’gﬂ BRYSER BB Of a

S—ben2|soxal%?nethoxycar
2,2, 2L ERT 6&%%yea¥b@ﬂm ph&seohg/@walzﬁ@rnamexcyﬁamblwhag be

CyClOpﬁdp&hﬂﬁihg%ﬁﬁaﬁﬁg@@g 4-( benzyl oxycar bonyl ,
~ i sobornyl oxycar bonyl , * 1- pf%%rldg ox%caﬁ% % ?WR?%l ke;

The terms “R” and “S” are used hereln as commonly used
in organlc chemlstry to denote specific configuration of a.
chiral center. The term “R” (rectus) refers to that
configuration of a chiral center with a clockwise
relationship of group piiorities (highest to second lowest:)
when viewed along the bond toward the lowest priority gfoup.
The term “S” (sinister) refers to that configuration of a
chiral center with.a counterclockwise'relationship of group
priorities (highest to second ;owest) when viewed along the”‘“
bond toward the lowest priority group. The priority of
groups is based upon their atomic number (in order of.
decreasing atomic number} . A partial list of prlorltles and
a discussion of stereochemlstry is contalned in meenclature
of Organic Compounds: . Principles and Practlce, (J.H.
Fletcher et al., eds., 1974} at pages 103- 120.

In addition to the (R)-(S) system, the older D-L system
is also used in thlS document to denote absolute
conflguratlon, espec1a11y with reference to amino ac1ds- In
this system, a Fischer projection formula is orleﬁted S0 |
that the number 1 carbon of the main chain is at the top.

The prefix “D” is used to represent the absolute
configuration of the isomer in which the functional
(determining) group is on the right,sidelof the carbon etom,-
at.the chiral center and “L"L:that:ef the isomer in which it
is on the left. '



oxide. and |ike am no-protecting groups. The am no-protecti 5enployed
is usually not critical so long as the derivatized anino group is stable
to 10 the condition of subsequent reactions on other positions of the

i nternedi ate nol ecul e, and may be_sel ectively renoved at the appropriate
poi nt w thout disrupting the remat ffder of t he nol ecul e includi ng any ot her
am no-protecting groups. A preferred am no-protecting group for the
practice of the 15 present invention is t-butoxycarbonyl (NBoc). Further
exanpl es of groups referred to by the above terns are described by E.

Hasl am Prohegtiye €% QyRsrd b LS , . G.W, McQm e, ed.,

1973), at Chapter 2; and éﬁ%ﬂ%ﬁ%?ggﬁgrgﬁgg%_éﬁ%doégh%gl Protedt i ve G oups in
Or ganP¥e50* 5§ nERRRT 301900 B) nugbethaft tpufes Thee tavan I'sddie.vamisng gr oup” as
~used BarekAmpBE LIS Rixd8aVI Lk j.ch en taken wth the carbonyl
(-C:C% group to mhicrl?ﬁ%\ngggéggﬁgﬁekgsmﬁﬁﬁéfIﬁﬁﬁﬁif fBke part in an
acyl aFP8R FRackyerenaniniawsrsdmby bhesepseaiédi hen gfumpndy Were not present,
as in the free acid.. Such activating groups are well-known to those
skilled in the art and may be, for exanple, succinimdoxy, phthalim doxy,
‘benzotriazolyl oxy, azido, or -OCO (C4-C7 alkyl). The term "heterocycle"
represents a stable 5- to 7- 30 nmenbered nonocyclic or 7- to 10-nenbered
bicyclic heterocyclic ring which is saturated or unsaturated and 12 Apri

- 2005 WD 1) 2/ 32888 PCT/ US01/ 27756

benzoyl net hyl sul fonyl group, 2-nitrophenylsulfenyl, dipheﬂékéagﬁghine




-16 which consists of carbon atons and from1 to 4 heteroatons._ sel ected
fromthe group consisting of nitrogen, oxygen or sulfur, 48P%i n t he
ni trog&yy, andsmul fur heteroatons may optionally be oxidized. and t

nitrogen heteroatommay 5 .optionally be quaternized arf
bicyclic group in which any of the above-defined heterocyclic rings is

fused

to a benzene ring. The heterocyclic ring nay be attached at

h
TR NG a

any

het er oat om or carbon atom whi ch af fpsds a stable structure, -and may be
optionally substituted with one or 10 nore substituents selected f
group consisting of C7_- C6 alkyl, -OCl-C6 al kyl, hydroxy, nitro,
tri(halo)nmethyl. The conpounds of the present invention nay be prepared by
a nunb&MRIeYesumeshogafgr ot hehtretoluidmonh tthe thoseicf mikbuski || in the

art.

romthe
hal o, and

T i ' . | in th t hesi f :
conpoun%gpg?&?%%%SFgo%ggétﬂée%%%ﬁéﬁ1gﬁ§§ﬁggﬁgﬂ%§%ﬁ! n&n§8% gmgﬁgiﬁegizeq,

the st dmt iteg fimetecbalertptioy echanintbridies red atiase drabideby bof whpe various
substi%&;%%r%oieties. %0 q§£in any, of  t he fQIIowﬁngosynthetic sequences it
my b& nECELERRy 2Pl THD B P LIRS asHive reédopIr Baseive groups on

any5of TheaendlasubesoRORs afide ehdillitse NFHHLRC khis%@dd!i)fﬁ
conventi qQnal, Qrotecting,groups as described, supra. 25 The conpoun
S}?@Pﬁ’&& 5¥ t hEapr et CY¥Rtemtl intimp hahsosatograpbye asymetric

in the

eFRLEYLIT

ds used‘

center ghe 14ked POPEREHENGE Pf s tASSE SMJ AlecbitEbs okNe conpounds of the

10

15

20

25

30

enanticmeric mixtures ﬁay be found in J. Jacques, et al.,
Enantiomers, Racemates, and Resolutions, (1991).
Representative starting material for this synthesis is
a compound of formula VIa, which may be coupled with an
'ethinylcyclohexylamine of formula VII using activating
agents for N-acylation reactions known in the art, like
HOBT, DCC, EDC, oxalyl chloride, TBTU or other coupling

reagents known to‘the skilled artisén, to result in a

compound of formula VIIIa. Preferred for the practice of the

prgsent invention is TBTU. Intermediates of formula VIa and
VII are commeréialiy available or can be prepared by»methods
known.in the art. Alternatively, a compound of forﬁula Via’
may be reacted with a compound of formulé\VII by methods
known in the art to yield a cbmpound_of formala VIIIé.

- Intermediates of formula Via’ may be. prepared from'

‘commercial cémpounds by standard methods as described in
Tetrahedron Lett. 25 (1984), 4553-4556. -
A compound of formula VIIIa may be hydrated by standard

._methods to yield a compound of formula VIIIb and -

~ subsequently cydlized by't:eatmént‘with a-deprﬁtonating

- agent, such as sodium hydride, optionally in the preéence of
_ an‘alkylating agent toryiéld a éoﬁpound of formula VIIIc, |

-Treatment of the resulting qompound with a bromination

Treagent, such as N-bromosuccinimide, results in a compound



present invention occur as racemates, mxtures of enantioners and as

i ndi vi dual enantioners, as well as 30 di astereoners and mi 1& QP L08e

di astereonmers. Al asymetric 12 April 2005 WD 412/ 32888 PCT/ US01/ 27751 -17
forms, individual isoners .and-conbinations thereof, are wthin the scope
of theVBO¥a%sEk | nvention. In a fifth aspect of the pPEBEAI/ATHGention, there
is provided a use of a conpound as defined above in the manufacture of a
medi canment for treating a physiol ogical condition which may -be nodul at ed
by an increase in endogenous growi{ighornone. The ternms "R' ana "S' are used
herein as-commonly used in organic chem stry to denote specific
configuration of a chiral center. The term"R' (rectus) refers to that
configuration of a chiral center with a clockwi se relationship of group
pri or i of eSoftilghesr It ORELEOHEN | WikStIn arier,Vgeneda8kanNdokbeumand t owar d

the | owes riority . group.. The term"S" (sinister) refers to that
conf i g%?a%?%ﬂﬂﬁ I&‘ylg"h‘rvgg?hc@n?e}' WiRIPRESSHERL AR BERGFE8NF A% i onshi p- of

group ppbirOddd i85 ScheBBERt L Dow £CRAN ARt bEVRePmi L §Wegr fkong the bond
toward the lowest priority group- The priority of groups-is based upon

thei r WEBRP Qe (iRP ordiydsrodsdc ABdsRAgiat brelel owemianyl Aspartial |i st
of DI QEbiiBRelth paotiscUsel Omof (igyc0aReTsLIY i contained in
Nonencl ature - of Organic Conpounds: Principles and Practice, (J.H

Fl et cher, efomgoundgdef, faomada akX payeditd3theOstarting material
' VII is the commercial I ;1-diethylpropargylamine or 1,1-
dimethylpropargylamine may also be prepared by the route
described ‘in Scheme A.

10




In addition to the (R)-(S) system the older DL system lgﬁﬁo&%ed in
this docunent to denote absolute configuration, especial I? ference
- to am REeapidsy !N this system a Fischer projection fornula is oriented

" so that the nunber 1 carbon of the main chain is at td/EHY277Fhe prefix
"D' is used to represent the absolute configuration of the isoner-in which
the functional (determning) group is on the right. side of the carbon
atom at the chiral center and "L"-2¢6hat of the isomer in which it is on
the left. 12 April 2005 17a In order to preferentially prepare one opti cal
i sonmer over its enantionmer, a nunber. of routes are available. As an
exanple, a mxture of enanti orrer%ﬁp’ﬂ#‘ibe prepared, and then the two

enanti onmers nay-be separated. A conmonly 12 April 2005 W/ 11LI J2986

PCT/ US111127756 -18 enpl oyed nethad for the resolytion of the racemc

m xture (or nmixture of enantigmersyyinto thmﬁvi dual enantioners is to
first convert the enantioner §9t/ngﬂ|'aster eorrgg % of formng a‘salt"
with an optically active acid or Base. + The di Etereomars may then be
‘separated using differential solubility, fractional crystallization,
chromat ogr aphy, or the Iike. FuMeher details r\ﬁlgardl ng resol ution of
enantioneric mxtures may be found in J. Jacques, et al.

TBTU

a7
R6™ R7
AN /C! H
® g - NP
00 Cowi R9 CE: :
‘ > 6 R7
Via' Base
Villa -
l‘ “Hydration 7 T,
: )
R6.__R7 8a _ il R7
‘ ~-Rs _. Base, optionally with
Q. R8-halide RO “q—NH
R9 ) s
Vitlc . Viitb

BrR7. .R6 R5-NH,

A —R8
| k{p S
R9 '



Enantioners, Racemates, and Resolutions, (1991). | 10 REpnﬁ§¥n5%bQ¥e
starting material for this synthesis is a conpound of for A , whi ch
may be coupled with an ethinyl cycl ohexylam ne of fornmula VII using
activating agents for Nbacylation reactions known in the art, |ike HOBT
DcC, EMBOY3¥AFyI chloride, TBTU or other coupling 15PEE4I§EMA?ES6known t o .t he
skilled artisan, to result in a conpound of forrmula Villa. Preferred for
the practice of the present invention is TBTU. Internediates of formula
Via and VII are commercially avaiLhable or can be prepared by nethods
known in-the art. Alternatively, a conpound of formula Vla'" 20 may be
reacted wth a conmpound of fornula VII by nethods known in the art to
yield a conpound of formula VIlla. Internediates of fornmula Vla' may be.
prepared from commercial conpounds by standard methods as described in
Tetrahedron Lett. 25 (1984), 4553-4556. 25 A conpound of formula Villa may
be hydrated by standard nethods to yield a conpound of fornula VIIi'b and-

subseqsehthy Cycli zBdwBy bheatydlgBin¥tilea dOREALORALI BEr ageRt,ysuch as

sodiunlhﬁar|q§, optionally in the presence of an alkylating agent to.yield
a conmpobh@r Bt ¥3rafiIof VorelasBiTteat nent of the resulting conpound with a
~brognnation reagent, such as N-bronobsuccinimde, results in a conpound 12
April 2005 WO (12132888 PCTRUS(11/27756 -19 of formula VIII. Reaction with
an ani ne, generates conpoun8gheme A' _
R&__-€00C, -alk
>< , 1.4~ yi . + /\Q ~ R —_—
. R NH, R® . ‘
Viib : Via”
Ré><rcoocpfmkw | R:><TCOOH
‘ hydrolysis
R — R \H
Q\/ R . ‘ Qvf Re
vilid L
o Vilie
H,C-M _ R%CHS
o R? 'ri’H_ .
Q\/ = * N
Viiib

Esters of aminoacids of Formula VIib, preferably methyl

or ethyl esters, are coupled with derivatives of carboxyiic

10 acids or sulfonic acids of Formula'VIa” by meﬁhods described

_in—Scheme'A-to give intermediates of Formula VIIId. The
- esters are hydrolized by standard methods to give carboxylic

acids of Formula VIITe. These are treated with

organometallic méthyl cbmpbunds to prepare the acetyl

'i 15 intermediates of Formula VIITb. Preferred O'rgandmetallic

reagents are methyl Grignard’reagénts (M =_Mgci} MgBr;.or




of formula I X in which m= 1. Representatlve reactions are din
Schene A below. An exanple of formula VIIlc where Qis S Zjﬁgqéb&ﬁydrogen

. . : . 2
and R9 4s.4s44 orophenyl is 5 described in Pestic. Sci _ % , 185-19
Oorrpoundg f)}fzgf ormula I X in which the starting nmateri aIPC@?Sf"('&Z" %he

commerci al 1;1-diethyl propargyl am ne or 1,1- dinethyl propargyl am ne may

al so be prepared by the route described in Schene A 10 12 Aprll 200? WO
02/ 32888 -20 SCHEME A R9-"~0H H2N 0 #2R6' -R7 Via ROAS CI 1 00 Via H
VIl RO» N R6 R7 N,Rg Base, optionally with O R38-halide RO RO

MgI) or methyl lithium (M = Li), more preferred methyl
lithium. Examples for this .reaction are known from the
literature, e.g. J. Org. Chem. 58 (1993), 4758; J. Org.
Chem. 62 (1997), 6862; Tetrahedron Lett. 35 (1994), 3745.

5 1In a preferred method a solution of the carboxyliq acid in a
solvent like THF or DME is treated with an excess of methyl
lithium in diethylether at a temperature below —60 ©°C

followed by warming to room temperature.

10 VCOmpounds of Formula I in which W = -CH;CH,- may be

prepared as shown in Scheme B below.

SCHEME B
u*?H;
" Rs Rs
BirRe._R7 = X pc~N™\ R6(_R7 Deprotection
: X R ————— -RE
\_\ﬁl\l. \ .dN
RO ' ' Rg
vt Xa .

. A compound of formula X is obtainédrby treatﬁent of a
}5 protected methylam;ne with a deprotonating agent” like
' butylllthlum as described for example in Tetrahedron Lett.
35(24), 1994 4067-70. BAs used in Scheme B, the substituent
*PG* means a protectlng group, whlch is known to the
. artisan, and all other substltuents are as defined by
20-'Formula I, herein. One preferred protecting group is the
BOC group or another N~protect1ng group known in the art and

'_stable under the reaction condltlons A compound of formula

1




VIlic | Bromnation R” NHR6 0 R6" _R7 Base R5-NH2 VII | TBTLhé%béb H

R5-- ' R6 (CHa) PCT/USII 1/27756 WD 02/ 32858 -21 Scheme A '4si “
PCT/1JS01/ 27754 an alternative synthesis for acetyl internediates of
Forrru_l\go_}ﬂlhlsg 5 COCC, 4 alkyl NH2 Vilb Via PCT/USO 127756

-23-

VIIT is treated with a compound of formula X to yield a
compound of formula IXa.

It is to be understood that the bromine group on .the
compound of formula VIII may in fact be any suitable leaving

5 group,'as defined herein.

The term “leaving group” refers to a group of atoms
that is displaced from a carbon atom by the attack of a
nucleophile in a nucleophilic substitution reaction.
Suitable leaving groups include bromo, chloro, -and 1odo,

10  benzenesulfonyloxy, methanesulfonyloxy, and
toluenesulfonyloxy. The term “leaving group” includes
activating groups. '

A second portion of the overall synthesis of compounds

of formula I is provided in Scheme C below.

15 _ Representatlve startlng materlal for this synthesis is- Cewi e

a compound of formula XIa, whlch is a chemically-protected
.forﬁ of the amino acid O-serine. By chemically-protected it
is meant that both the_emino— and carboxy- functional‘groups
have been suitably protected in Order to,feciiitate,further
20 reactions with this molecule. Such protection reactions are
‘known to those of skill in the art, and may be applied to.
_eﬁher suitable Starting materials. Intermediates of formula
XIa are commercially available, or may be prepared by
‘ standard syntheses of amino acids. Such syntheses are well
25 rkpown to persons of ordinary akill in the art and.are
described,'fpr example, in Chemistry and Biochemistry of
;Amino Acids, (G. C- Chapman ed., 1985). The protected am1n0
'group may be spec1flcally deprotected using trifluorocacetic
acid and methylene chloride to allow for further reactions
30 w1th this amino functional group Thls deprotectlon reaction

results in a compound of formula XIb.



o f
hydrol ysis COON R? NH QV %\HIe%GMlNHRQW Ra m rs o
a%inoagidsof Formula Vtib, preferably nmethyl or ethyl esttié gﬁégcoupled

i th derd yabtiyxes of carboxylic 10 acids or sulfonip a of Fornula VI a"
ﬁgtnetﬁgﬁzaﬁtgcribed in Szhene A to give internedlatggqgﬁ ¥ordfula vilid.
The esters-are hydrolized by standard methods to give carboxylic: acjds
of Fornmula VIilIle. These are treated with organonetallic nmethyl conpounds
to prepare the acetyl 15 internedia@%s_of Formula VIM Preferred
organonetal lic reagents are nethyl Gignard reagents 1M = Myd, MBr,

12 April- 2005 W 11L/Jz*55 PCT/USO /27756 -22 Myl) or nmethyl lithium (M=

' knewn
Li nore preferred y It hiu Exa es for this.reaction are
frén1the ét%?%?ﬁ?%aq%Pg#OEWu rgjﬂﬂﬁ bgo¥yacytsgedjwithy. Chem’ 62

(1997) an68ﬁ2noTpfé@é@9écDrbd@c§um§5bﬁ N bRoAupLeferred method a

|l ution of the carboxylic acid in a
S0 compound of formg&a XIc. Suitable activating agents for this

N-acylation reaction are known in the art and include Dcec,

5 HOBT, EDC, and oxalyl chloride. Preferred for the practice
of the present invention is HOBT. Compounds of formula XIT
are commercially available, or are readily prepared from |
suitabie available starting materials. The protected carboxy
group on the compound of formula XIc is then selectively

10 deprotected, typically using lithium hydroxide, to generate
a compound of formula XI. Compounds of formula XI in which
‘the sterting material XIa is 2-Nboc-amino-5-phenylpentanocic

acid methyl ester or 2—Nboc—aminev3-(34indoly1} -propionic
acid methyl ester may also be prepared by the route
.15 descrlbed in Scheme C. _
A compound of formula XI is—then coupled with a
‘ compound of formula IX and subsequently deprotected ta
generate a compound of formula Ia. Again, typical reagents
for this N-acylation are known in the artg, end inelude DcC
.'26, and HOBT, which is the preferred method of coupllng employed
in the practice of the present 1nventlon.‘ Compounds of
formula Ia are encompassed by formula I, and aree
‘pharmaceutically active.
The preferred reaction temperature range employed in

25 theee reactlons 1s between -40 and 150 °C, and the most

'e.preferred.range is between 10 and 40 °C.- These reactions
“may be convenlently carried out 1n 31tu, without 1solatlon
of the particular compound after its preparation.

_ - Representative reactions are provided below in

30 . Scheme C. o - |




solvent like THE or DME is treated wth an excess of net hy ?@bgm in
diethylether at a tenperature below -60 C followed by war oom
tenperature. 10 Conpounds of Formula | in which W= -CH2CH2- nay be
prepary\w own in Schene B below. SCHEME Blip' H PG NRS R5 RS RO R7
s Deprotection HNm R6, R7 ,N~I W~ ( N-RPEI/B®IQTHRI v1li. Q
| Xa RO A A conmpound of fornula X is obtained by treatnent of a 15
protected methylamne with a deprotonating agent |ike butyll-ithium as
described for exanple in Tetrahedro®S-ett. 35(24), 1994, 4067-70. As used
in Schene B, the substituent "PG' neans a protecting group, which is
known.to the artisan, and all other substituents are as defined by 20
Formula |, herein. One preferred protecting group is the BOC group or
anot her N-protecting group known i.n the art and stable under the reaction
conditions. A crorrpound of for m,JI§ChemeC

R3 R3
Rﬁ/ NHBoc deprotect P‘K’/ NH,
- COLC, Jalkey : COLC, Jalleft
Xla - Xib
amide HO.C-
coupling TN R
XH
Y
R3 : R1
H
R4 N Ri
| Y . Hydrolysis m/
0 0 ‘ 4%
- O(C, Jatkyl
OH |
| Xi . . Xle
' 1. amide coupiing b
“R3 R2




12 April 2005 WD 02/ 32888 PCT/USOl/27756 23 VIl is treated
conpound of formula X to yield a conpound of fornula | Xa. 1%’%9’1'309% be

underswé) tzgﬁt the brom ne group on the conpound of fornmula VIII may in
fact be an itable leaving 5 group, as defined herR{HUSITRES er m " | eavi ng

group” refers to a group of atons that is displaced froma carbon atom by
the attack of a nucleophile in a nucleophilic substitution reaction.
Sui t abl e | eavi ng groups include brompe-chl oro, and iodo, 10-
benzenesul f onyl oxy, nethanesul fonyl oxy, and tol uenesul fonyl oxy. The term
"| eavi ng- group” includes activating groups. A second portion of the
overall synthesis of conpounds of fornmula | is provided in Schene C bel ow.
15 Representative starting material for this synthesis is a compound of

formila XIa, i chodindeh e £k | Yrobahechfikadionmal, phe aninp acid

O serine. By chem cal | y-protecte and
car boxy- tPtneedehaling @xssthhhvembee nseurdtaty qrdtectredehpchr der to

facilitatg rt Gl on WI t t hi s, ol ecul Such protection
reactions ce#% ﬁ%l\;\%a %’ ‘"?0‘?9511 s h&ﬁdt ySEPeppfied to
ot her § sukhaspl Blmra:rmm@rrmmefai—mdl Nt RisTefbIARG Rf chariuiens Xl a are

comer o| BBl | Bl IRy oBS RLERRLEH B Shandard Sy hesgs of am no
in tabular form may be independently combined to produce a
variety of preferred compounds and process conditions. The
following list of embodiments of this invention is not
10 intended to limit the scope of this invention in any way.
Some prefered characteristics of compounds of Formula I

are:;

Cr\of\ @/\/\Q/v
O = O

~

€) Q is S(0)y;
S0 d) Q is c(0); .
e) R6 and R7 form a carbocyelic fing; _
£f) Ré and R7 form a 5 or 6 membered carbocyclic ring;

g) R6 and R7 are each}Cl—B_alkyl;




25 known to persons of ordinary skill in the art and.-ate described, for
exanpl e, in Chenistry and Biochenistry of .Anmino Acids, (&Aerl2¥pnan ed.,
1985). The protected anmino group may be specifically deprotected using
trifluoroacetic acid and -nethylene chloride to allow for further reactions
30 wi t WOHB3838 i no functional group. This deprotecti RCHBHIMAEG results in
a conpound of fornmula Xlb. 12 April 2005 ..V O<,JLO O PCT/US111 /2 7 75 6
-24 A conpound of fornmula XIb may then be N-acylated with an

am no- protected conpound. of formu.g Xl to produce a conpound of formula
Xlc. Suitable activating agents for this N-acylation reaction are known in
the art and include DCC, 5 HOBT, EDC, and oxalyl chloride. Preferred for
the practice of the present invention is HOST. Conpounds of formula Xl
are commercially available, or are readily prepared from suitable

avail able starfin terials. The protected_carboxy roup on the conpound
of fornula &?cﬁﬁsg{l‘ﬂgw s%qeem%llﬁdf@eﬂ’éﬁ%ﬂfcﬁéﬁ?c'ﬁ?‘gi EBPMyER8i ng I'i t hi um

hydroxi_;ﬁaupt BoH8VEE Ph& of n(ém@qurglqlldofet nula X . Conmpounds of fornula Xl
in which the starting material Xl a is 2-Nboc-am no-5-phenyl pentanoic acid

met hyl esteft) 8t i N§&elwimi no- 3- (3-indolyl)-propionic acid methyl ester may

al'sg be prepar Y te 15 described in Schene C. A conpound of
formula Xl ?Z‘?ﬁg%ycyégﬁég}fwth a -conpound of formula I X and subsequently

depr ot ect edkl &4 is hydrogen; _
1} R3 is phenylmethoxymethyl or 3-phenylpropyl;
m) R5 is hydrogen, methyl, ethyl, or n-propyl;
n) R6 and R7 are both each methyl or ethyl; -

1 0) R9 is thienyl, naphthyl, O-phenyl or ﬁhenyl, which
is optionally substituted with one or more
substituents independently selected from the group
consisting of C1-Cg alkyl, -C1—Cs.a1ko¥y, halo(C1-Cg
alkyl), halo(C1-Cg alkoxy), O-aryl, CONH,, CONH(C1-Cg

15 alkyl), NHCO(C3-Cg alkyl), SO,NH, SO,NH(C1-Cg
alkyl), NHSO,(C1-Cg alkyl), COOH, €OO(C1-Cg alkyl},
hydroxy, nitro, halo, 80;(Cis alkyl), and cyano;

p) R9 is thienyl, naphthyl, O-phenyl or phenyl;

Q) R8 is'hydfogen, methyl or ethyl; .
20 r) W is CHy; '

s) R9 is carbocyclic aryl;

t) R9 is thienyl;

u} R6 and R7 together form a cyclopentyl ring;

V) R6 and R7 together form a cyélohexyi ring; and

25 W) The compound of Formula I is a pharmacéutiééily

acceptable salt.

Specific‘compoun&s of the invention include:
| 1 2~(R)—Zr(2~Amih042~methy1propiohyiamino)-3-pheny1méthoxy
. .30 propionic aeid N-(3—(4~chlor6phenyl)—2,2—dioxo*1;m6thyl-2~
' .thiafl—agéspiro[4.5]dec-3éene74eyimethyllgﬁ-ethylamide;'2~ .




generate a conmpound of formula la. Again, typlcal reagents foqzthls

N-acyl ation are known in the art, and include DCC 20. and chis
t he pr Eﬁﬁk met hod of coupling enployed in the practice of t he pr esent
|nvent|on mpounds of {ormula.la are enconpassed BGTUSYMII% |, and are

- pharnaceutically active. The preferred reaction tenperature. range
enployed in .25 these reactions is between -40 and 150 C, and the nopbst
preferred. range is between 10 and-#4). C. These reactions my be
conveniently carried out in situ, without isolation of the particular
conmpoundafter its preparation. Representative reactions are provided bel ow
in 30 Schenme C. WD 02/32888 -25 Scheme C CO2(C,,,)alkyl Xla R3

PCT/ USSR 227 %8 - MNein@CR(ni; th) I opl 1 oyl ahdGR6) - Xk phBRRyafie€Boxgoupl i ng

proplonlc acid N-(3- (4-chlorophenyl)-2,2-dioxo-2~thia-1-
azaspirof4.S]dec-B«ene—44y1methyl)—N—ethylamide, 2~fR)—2—(2~
Amino—z—methylproPiQnylamino)-3—phenylmethoxy-propionic acid

5 N—{3-(4—ch10ropheny1)—2,2—dioxo-z—thia-1~azaspiro[4.5]dec~3—
ene-4-ylmethyl) -N-methylamide, 2-(R) -2~ (2-Amino-2-
methylpropionylamino) -3~ (3-indolyl) propionic acid N—(3-(4~
chlorophenyl)-2,2—dioxé—z—thia—l-azaspiro{4.5]dec—3-ene—4—
Ylmethyl) -N-ethylamide, 2-(R)-2-{2-Amino-2-

10 methylpropionylamino) -5-phenyl-pentanoic acid N- (3- (4-
chlorophenyl)-2,2—dioxo—z—thia—l-azaspiro[4.5]dec—3#ene-4—‘
Vylmethy1)~N—ethylamide, 2-(R)-2-(2~Amino-2-

. methylpropionylamino)-3—phenylmethoxy—propionic acid N- (3-
| (ﬂ—tertfbutylphényl)~2,2—diox0-2—thia~1—azaspiro[4.5]dec—3—

15 ene-4-ylmethyl) -N-ethylamide, 2—(R)-2—(2-Amino~2—.
.methylproplonylamlno) -3- phenylmethoxy -propionic acid N—(B— S
{4- chloro ~phenyl) -2, 2-dioxo-2- thla l-azaspiro[4.5]dec-3-ene-

' 4-ylmethyl)—N—propylamlde, 2-(R) -2-(2-Amino-2-
methylpropionylaminb) -5- phenyl-pentanoic acid N-(3-(4-

20 ‘chlorophenyl)-2,2-dioxo-2-thia- l1-azaspiro{4. Sldec 3- -ene-4-

ylmethyl) ~N-methylamide, 2-(R)-2-(2-Amino-2-
'emethylproplopylamlno) -3~ phenylmethoxy—proploniC'acia N-

ethyl—N—(1—methy1—2,2—dioxo—3—phenyl-2*thia—1-

azaspirot4.5]dec—3—ene~4—y1methy1)amide,'2—(R)-2—{2—Amino -2~

25 ,methylproplonylamlno) -3 -phenylmethoxy- proplonlc ac1d N-(3-

. (3- chlorophenyl) l-methyl-2,2-dioxo-2-thia-1-

. azaspiro[4.5}dec-3-ene-4- ylmethyl)-N-ethylamlde, 2-(R)~2-(2-
Amino- 2-methylprop10nylam1no) -3-phenylmethoxy-propionic a01d
| N—(B (2- chlorqphenyll ~1- methyl ~2,2-dioxo-2-thia-1-

' 30 azaspirol4. Sldec 3-ene-4- ylmethyl}—N ethylarru.de, 2-(R)-2-{2-

' Amino-2- -methylpropionylamino) 3"phenyl—methoxyproplonlc acid




R R3H OoR4j,Ny RL O OH Xl R911ARTR8R3 RN,r R1Hydro|¥@r|
(C,-0)al kyl 12 April 2005 WD 02/ 32888 PCT/ USO1/ 27756 -26 a2 fgili280% r The
conmpounds of the present. invention can be useful for nodul ating growh

hornnnﬁ,(ggaﬁélon and as research tools. Certain conpounds and conditions
wi t hi n{HEH4 pe of 5 this invention are preferred. TRe/PHIN2BWEng

conditions, invention enbodi nents, and conpound characteristics listed in
tabul ar form may be i ndependently conbi ned to produce a variety of

preferred conmpounds and process caondi.tions. The followng |ist of
enbodi nents of this invention-is not 10 intended to limt the scope of this

I nvention in any way. Sone prefered characteristics of conpounds of

Formula | are:
N—ethyl—N-l—methyl~2,2—dioxqf3—(4—trifluoromethylphenyl)-2—

thia—l-azaspiro[4.5]dec—3-ene~4—ylmethyl)amide, 2-{R)-2-(2-
4_Am1no -2-methylpropionylamino) - 3~phenylmethoxy -propionic acid
Nnethyl -N- {1-methyl-3- (4-nitrophenyl) -2, 2-dioxo-2-thia-1-

5 azaspiro[4.5]dec-3-ene-4-ylmethyl)amide, 2-(R)-2-(2-Amino-2-
nethylpropionylamino)-3»phenylmethoxy~propionic acid N-(3-
(4-brom0phenyl)—2,2—didxo—2-thia-l-azaspiro[4.5]dec43—ené—4-
ylmethyl) -N-ethylamide, 2-(R)-2-(2-Amino-2- |
methylpropionyiamino)—3—phenylmethoxy-propionic acid N-

10 ethyl-N-(2,2-dioxo¥3-(é-methylphenyl)-2«thia—1—
azaspiro[4.5}dec—3—ene—4—y1methyl)amide, 2—(R)—2—(2—Amino-2;
methylpropionylamino) - -3-phenylmethoxy- proplonlc acid N-
ethyl-N-(1-ethyl-2,2-dioxo- 3-pheny1 2- thla 1-
azaspirola. 5]dec—3—ene~4—y1methyl)amide 2~ (R) -2-(2-Amino-2-

15 nethylproplonylamlno) -3- phenylmethoxy proplonlc aczd N- e
ethyl -N- (2, 2-dioxo-3-(3- phenoxyphenyl) ~2-thia-1-
azaspirol[4. 5)dec-3-ene-4-ylmethyl) -N-ethylamide, 2-(R)-2-(2-
Amino-2- ~methylpropionylamino) - 3~pheny1methoxy proplonlc acid
N- (3- (3~-bromophenyl) -2, 2-dioxo-2-thia-1- azasp1ro[4 5]dec 3-
.20 ene- 4—ylmethyl)-N -ethylamide, 2-(R)-2- (2- Amlno 2~
methylpropionylamino) -5- ~-phenyl-pentanoic acid N—ethyl N-
{2,2-dioxo-3-phenyl-2-thia-1- -azaspiro{4.5]dec-3-ene-4-
‘Yimethyl)amide, 2-(R)-2- (2~Am1no 2~methylprop10ny1am1no) -3-
7 phenylmethoxy proplonlc ac1d N-ethyl-N- (3 {(4- fluorophenyl)-
25 2,2- dioxo-2- thla 1- azasp1ro[4 5jdec-3-ene-4- ylmethyl)amlde
~ 2-(R) -2~ (2-Amino- 2 methylproplonylamlno) 5—phenyl—pentan01c
‘acid N-ethyl-N- (3 (4~ fluorophenyl) ~2,2- leXO 2-thia-1-
azasp1ro[4 5]dec-3-ene- 4-ylmethy1)am1de, 2-(R)-2- (2—Am1no 2-
| methylpropionylamino) - 3-pheny1methoxy proplonlc acid N-(3-
,30~'(2—bromophenyl) ~2,2-dioxo- -2~ thla 1 ~azaspiro4. 5]dec—3 -ene-4-
ylmethyl)-N-ethylamlde, 2- (R) -2~ (2—Am1no 2-




Is S(0)2; d Is C(O; e) R6 and R?forma carbocycllcrlng
1})5 ZRg.Szld.Q R7 ff)an as er.QG menber ed carbocyclic ring. g)2 MEil2885R7 are
each | -3.,abkyl.mssl2 April 2005 WO 02/32888 PCT/ USC]/277 g?/'é? h q?ITG anddR7
are each independently selected fromthe group consisti a thyl an
ethyl; 1) Wis (CH)m 5 j) R2 is hydrogen; k) R4 is hydrogen; 1) R3 ||s
phenyl net hoxynet hyl or 3-phenylpropyl; m R5 is 'hydroge_n, nmet hyl , ethy
or n-propyl; n) R6 and R7 are both emgh methyl or ethyl; 10 o) R9 i's
t hi enyl, naphthyl, O phenyl or phenyl, which is optionally substituted
wi'th one-or nore substituents independently selected fromthe group
‘consisting of _Cl-C6 al kyl, -Cl1-C6 al koxy, hal o_(Cl-CG al kyl), hal o(Cl-C6 .
al koxy) , MStAV}PropbRAY] awNe] €5~ @Gema-aidfwm01NH66(161NGﬁ3al{byl) SC2NH2,

S oot M85 0 AR (R GABD AL ol
O phenyl yd@mephgy N -eghy Rini de hyzi @6z — ey hoob -et hyl ; '
' methylpropionylamino) -5-phenyl -pentancic acid N- (3-(2-

5  bromophenyl) -2, 2-dioxo-2 -thia-l-azaspiroi4.5)dec-3-ene-4-
ylmethyl)} -N-ethylamide, 2-Amino-N-{2 -benzyloxy-1-{(3, 3- _
dimethyl-1,1-dioxo-5 -phenyl-2,3-dihydro-1H-1y*-isothiazol-4-
yl-methyl) -ethyl-carbamoyl] -ethyl}-2 ~methyl -propionamide, 2-

(2-Amino-2-methyl-propionylamino) - 5-phenyl-pentancic acid |
10 (3,3-dimethyl-1,1-dioxo-5-phenyl-2,3-dihydro-1H- 175 -
' iSothiazol -4-ylmethyl) ¥ethy1 —;amide ; 2-Amino-N-{2 —benzylox'y—
1- [2,2-dioxo-3-phenyl-2A°-thia-1-aza- spiro [4 4]lnon-3-en-4-
vlimethyl) - -ethyl- carbamoyl] ~ethyl }-2-methyl ~-propionamide, 2-
(2-Amino-2- ~methyl-propionylamino) -5-phenyl -pentancic acid
15 [5-(4-chl oro-phenyl) -3, 3 —dimethyl.— 1,1-dioxo-2,3-dihydro-1H- e
1y®-isothiazol-4-ylmethyl] ~ethylamide, 2-(2-Amino-2-methyl-
propionylamino) -S5-phenyl -pentanoic acid (2,2-dioxo-3-phenyl- -
2A°-thia-1-aza-spiro[4.4]non-3-en-4 -ylmethyl) -ethylamide, 2-
Amino-N- (2-benzyloxy-1-{[3- (4- chloro- phényl) 2,2-dioxo-2A5-
20 thia-1- -aza-spiro[4.4]non-3-en-4- -yl methyl] ~ethyl- carbamoyl} -
ethyl) -2-methyl-propionamide, 2 (R)-2- (2 Ammo—2~methy1prop:ony1anuno) 3= _
phenyl methoxy propionic.acid N-(5- (4-chlerophenyl)-3 3-dimethyl-1,1-dioxo-2 3-d1hydr0|sothlazol-
4-ylmethyl)-N-ethylamide, and 2-(R)-2-(2- Ammo—2—methylpmp10nylamme) -3-phenyl-
methoxypropionic acid N—ethyl-N -(2,2- d10xo~3—phenyl—2—th1a—l-azasplro [4. 5]dec—3-ene—4-
_ 25 ylmethyl)amide; or pharmaceutically acceptable salts thereof : -
Compounds of formula I may be conveniently screened for growth hormone secretagogue
i activity. A typical assay may employ pxtultaly cells established in culture, followed bya challenge

Wlth the various cornpounds of formulaI and the levels of growth hormone detenmned aceordmgly
.1 Growth ' '

30




20 r) Wis CH2; s) RO is carbocyclic aryl; t) RO is thi en%/ R6 and R7
together forma cyclopentyl ring; v) R6 and R7 together fo5%ﬁamé¥@50hexyl
ring; and 25 w) The conpound of Forrmula | is a pharmaceutically

accept I&Z‘%%g Speci fi c conmpounds of the invention include: 2- (R -2:--
(2-Al t hyl propi onyl am no) - 3- phenyi net hoxy 3BCHVY&PIZEAMsc aci d

N- ( 3- (4-chl or ophenyl) - 2, 2- di oxo- | - net hyl - 2- : )

thi a-1-azaspiro[4.5] dec-3-ene-4-ylnethyl)-Nethylam de; 2 12 April 2005 WO
112/ 32888 PCTIUSQ /27756 -28 (R -2Z71(2 -Am no- 2 -nethyl propionyl am no)

- 3- phenyl net hoxy- propionic acid N-(3-(4-chlorophenyl)-2,2-dioxo-2-thia-I-
azaspi ro[ 4. 5] dec- 3-ene-4-yl net hyl )-N-et hyl am de, 2-(R)-2-(2- Am no-

2- met hyl pr opi onyl am no) - 3- phenyl met hoxy- propionic acid 5

N-( 3- (hoc:hlbueomhﬁfey‘s)m&yaaéildaﬂm'ﬁdt@daublﬁéaWﬂlghé 5] dec- 3-

ene- 4- ¥] N et hyl am de, 2- -2-(2- Am no- 2- nethylproplonylan1no)
-3- (3° F é?%nﬁ?ﬁﬁ?gnF?FQﬁﬁQPqﬁ- BOWR. Lo those of skill in the

chl OrOIaIirerJyl ScZedndhe X@f?cct p o e

vl et he |% L oThe Ianlde ﬁgdﬁﬂdsa¥%§ %EB%%h.LQ?ﬁoﬁe Qgcéetagogue
nethyISF ﬁvbﬁylﬁﬁYn@9n¥ﬁ$ﬂﬂﬂﬂﬂY'@@nﬁ&néﬁd api dold h3gh4throughput
chlgroggggghinﬁ 2-di oxo-2- Chi a-| -azaspi ro[ 4. 5] dec- 3- ene-4
yl met hyl') - N-ethyl ami de, 2-(R)-2-(2-Am no-2 .
nethylprop|Bh@lamv¢mﬁldh;ﬂumnhemebhcmmpasaasomechaﬁsdehbié§1ng the

- (4-ter th%XJ:Q@ é’a.%l}; azccdelp %1% tsQELgs o zasgl E:gtgtgogngse CdEBflnE':d
by formula I. Although generally neutral, a compound of
this invention can possess a sufficiently acidie, a

10 sufficiently basic, or both functional gfoups, and
accordingly react with any of a number of inorganic bases,
and inorganic and organic acids, to form a pharmaceutically
acceptable salt.
The term “pharmaceutically acceptable ‘salt” as used
15  herein refers to salts of the compounds of formula I which - e
are substantlally non-toxic to living organisms. Typical.
pharmaceutically accéptable salts include those salts
prepared by reaction of the compounds of the p?esentr
invention with a pharmaceutically acceptable mineral or

.20  organic acid or an ihorganic base. Such éélts are known as
acid addition and base addition salts. | | |

- Acids commonly employed to form acid additioﬁ salts are
inorganicracids such as hydrochloric acid, hydrobromic acid,
hydroiodic acid, sulfuric acid, phosphoric acid, and the

25 like, and organic acids such as p- toluenesulfonlc
methanesulfonic acid, oxalic acid, '

-bromophenylsulfonlc acid, carbonic ac1d ‘succ1n1c ac1d
.c1trlc acid, benzoic acid, acetic acid, and the llke.
Examples of such pharmaceutlcally acceptable salts are the

39' sulfate, pyrosulfate, blsulfate, sulflte, blsulflte,

phosphate monohydrogenphosphate, dlhydrogenphosphate,



15 ene-4-yl nethyl)-N-et hyl am de, 2-(R)-2-(2-Am no-2- .

nmet hyl pro%i onyl gm’ no) - 3- phenyl met hoxy- propi oni ¢ acid N (3 12 April 2005
(4- chiyorw@sphenyl ) - 2, 2-di oxo-2-thi a-1 -azaspi ro[ 4. 5] de'():m:f)mg“m_”_‘6

4-yl met hyl ) - N- propyl am de, 2- (R) 2- (2- Am no- 2-

met hyl propi onyl am no) - 5- phenyl - pent anoi ¢ acid N-(3-(4 . 20
chl orophenyl) -2, 2- di oxo- 2-thi a-i -azaspi ro[ 4. 5] dec- 3- ene- 4=
yl met hyl) - N-net hyl am de, 2-(R)-2-{3-Ani no-2- _

net hyl propi onyl am no) - 3- phenyl et hoxy- propi oni ¢ acid N

et hyl - N- (1- net hyl - 2, 2- di oxo- 3- phenyl -2-thi a-1I - _
azaspi ro[ 4. 5] dec- 3-ene-4-yl net hyl )am de, 2-(R)-2-(2-Am no-2 25
met hy "Bt epheayhate nclf)yl?;lﬂl‘ﬁeap}h’c@t heshiqriglei, obiromdd, Ni6dide,

h | X0- 2-t hi 2-
ggagp%%{?g%né}o%l%%é% ;ﬂ% e Q:) ‘I\I—&HW gﬁledeaéﬁgﬂﬁﬁ‘g
- met hfbpmapé onitamnaats:, phﬁnﬂdmrehompr&m@aeal C,[:ﬁ@%ﬂolate,

-1-net hyl -2, 2-di oxo-2-thi s
yzé?p‘?”% f%‘l‘%()]r 3@%—18%3/ neﬁ%é@ﬁﬁh NPEER{PansabacateR) fumgpate,
ATS noma) et iy RISRIONY lad bRk ﬁ@%gmle Te6DAXYREQPOBLA-G5LL, 12 April 2005
WD 02/ 32888 PCT/ US01/ 27756 - 29
N et G REPRSRAIRAC 2, @W&W@@@%rﬁ:h&érghenmdimenyl )-3-

d -
' fépnl ﬁohy met't y%r%%a&ﬂongﬁggoﬁggf%%hgﬁyl ﬁé%ﬁ%?(%gp‘r oplig%o%a %‘i d N -ethyl-
(1- ne¥vlenesultangter, o phenyll pcepapedi pi(;\enizp?dg)aldén?:zek o

3- e m -

ot P BP0y 32 Bohg LBt oy BEPUHH VAste 1 ( 3.

10 glycollate, tartrate, methanesulfonate propanesulfonate

.naphthalene l-sulfonate, maphthalene-2- sulfonate, mandelate,
mesylate and the like. Preferred pharmaceutically
acceptable acid addition salts are those forﬁéd with mineral
acids such as hydrochloric acid and hydrobromic acid, and
15 those formed with organic acids such as maleic acid and
methanesul fonic acid. 7
Salts of amine groups may also comprise quaternafy
ammonium salts in which the amino nitrogen carries a
suitable organlc group such as an alkyl, alkenyl, alkynyl,
20 or aralkyl molety N
Base addltlon salts 1nclude those derlved from
1norgan1c bases, such as ammonluonr alka11 or alkallne '
earth metal hydrpxldes, carbonates, bicarbonates, and the
like. Such bases useful in preparing the'salts of this
25 invention thus include sodium hydroxlde, pota331um 3
o hydrox1de, ammonium hydroxlde, pcta531um carbonate, sodium
: carbonate, sodium blcarbonate, potassium blcarbonate,
ca1c1um hydroxide, calcium carbonate, and the like. The
potassium and sodium salt forms are partlcularly'preferred
" 30 It should be recognized that the partlcular counterlon ’

forming a part of any salt of this 1nvent10n is not of a



(4- bronDphenyI) 2, 2-di oxo-2-thia-1-azaspiro[4. 5]dec 3-ene-4-
-yl met hyl ) - N- et hyl ami de, 2-(R)-2-(2-Anino- 2- 12 April 2005
met hyl propi onyl am no) - 3- phenyl nmet hoxy- propi onic acid N 10

et hyl - N- (2, 2- di oxo- 3- (4-net hyl phenyl )-2-thia-1I -
azaspiY&(432888dec- 3- ene- 4- yl net hyl ) am de, 2- (R) - 2- ( 2- FGR/BSH 27756
nmet hyl pr opi onyl am no) - 3- phenyl net hoxy- propionic acid N

et hyl -N- (I - et hyl -2, 2-di oxo- 3- phenyl - 2-t hi a-1| -

azaspiro[ 4. 5] dec- 3- ene- 4-yl et hyl)ﬁg de, 2-(R)-2-(2-Anm no- 2 15
met hyl propi onyl am no) - 3- phenyl net Hoxy- propi oni cacid N- ..
~ethyl -N-(2, 2-di oxo- 3- (3- phenoxyphenyl )-2-thia-1- 2-(R)-2-(2-
azaspiro[ 4. 5] dec- 3-ene- 4-yl net hyl ) - N- et hyl am de,

AmM no-c-iatdag! BReRLENYL8M S -ats RIRNY.Tet Rexy- ghepiopi ¢ acid
N ( 3- (3 br ono henyl% 2, 2-di oxo-2-thi s-1-azaspiro[ 4. 5] dec-3- 20
ene- 4-Bh PQNCé i‘ﬂ]l anFertablg RN as2 lapyings 2the counterion

(3, %‘?%“—‘%3"‘%%2%?9%“5%W@%&%?Stﬂﬁﬁﬁi‘%fﬁ%gs%‘%t&3’3 endk ny1 ) ami de.

- 2-(R VQIO(IE-Am no- 2- met hyl pr opi onyl am no) - 3- phenyl net hoxy propionic acid

N- et hyl 4-f h . .
5 3 &Y oxo. Tan; i S8LSBIRIRIn ercompagses wethods Suphaydng

2- (R)h-;me(rﬂla.éﬂrutim?alhgt@g¢¢plfﬁ;bl;m3dcdwane);25fﬁhmy¢o@ﬁﬂirﬁw)io@ acid
- N et uor o X0 [

az:spl TS (1?3‘] gec % Efﬁegﬁ Wﬁ%ﬁ%&d&?‘“@%@s X3 SgRigey with
met hqummemayhaﬁhnag WatpheN Waiihoty - phaptOdtoBaidl i3 30

(2- bronophen E dIOXO 2-thi a- I-azasp|r0[4 5] dec- 3- ene-4-
yimet m?%rm%tl Al Heac EgBls EHLRALRB. B9Ch 13% A4 | 2005

corresponding hydrate, methanolate, and ethanolate.

This invention also encompasses methods employing the
pharmaceﬁtically acceptable prodrugs of the compounds of
formula I. A prodrug is a drug which has been chemically
modified and may be biologically inactive aﬁ its site of

15 action, but which may be degraded or modified by one or
more enzymatic‘er other in.vi§é processes to.the parent
bioactive form. This prodrug should have a different
pharmacokinetic profile than-the'parent,-enabling easier
absorption across the mucosal epithelium, better salt

20“formation or solubility,_or improved'systeﬁic staﬁility {(an
increase in plasma_half—life, for example);_ |
' Typically, such chemical modifications include:
1) ester or amide derivatives which may be cleaved by
: esterases or lipases;

25 2} peptldes which - may be recognlzed by spec;flc or

' nonspec1f1c proteases, or '

3) derivatives that accumulate at a 51te of action

- through membrane selection of a prodrug form or a modified

| prodrug,form,‘or any comblnathn of 1 to 3, supra.
30 Conventional procedures for the selection and pxeparetionAof o

v

e,




W VLI izaaa PCT/ US01/ 27756 -30 net hyl propi onyl am no) - 5- phg d‘g" ﬁ)g&éﬁnm o
~acid N (3-(2- bromophenyl)-2%$2-di oxo-2-thia-|-azaspiro[4 % o} e-4-
yl met hyl ) - N-et hyl am de, 2-(R)-2-(2-Am no- 2-
" et hyl WPERBH®Y | ami no) - 5- phenyl - pent anoi ¢ aci d N- ( 3- ( PCBrUse1/27756
br onophenyl ) - 2, 2- di oxo- 2-t hi a-1 -azaspi ro[ 4. 5] dec- 3- ene- 4-
yInethyI)-N—ethyIanide, 2- Am no- N-{2- benzyl oxy-1-[ (3, 3-
dinethyl-i,I-dioxo-5-pheny|-2,3-dLQ%gro-lF+Iy6-isothiazo|-
yl - met hyl ) - et hyl - car banoyl ] - et hyl } - 2- net hyl - pr opi onam de, 2-
(2- Am no- 2- net hyl - pr opi onyl am no) - 5- phenyl - pentanoi c acid 10
(3, 3-dinethyl-1,1-dioxo-5-phenyl -2, 3-di hydro-| H1y6-
i sot hi amtaﬁlal pEsdlg -Riiyh 1 28508re 2406 Aasdt { Fdze '&Zaéh\ﬁil&y in
1-[ 2, 2- di gx0- 3- phenyl - 2A. 6-t hi a-| -.aza-s 4. 41non- 3-'en- 4-
Lyl rret hifi) & BPﬂ?‘Fa’é%'r ggpR) ot ﬁypqir%%tﬁ;ﬁ%br opi onami de 2-

“€2- Am no- 2- ARt 5n i G 2n
(5 (4 chi orﬁgp‘ﬁiﬁiﬁﬁ%@% Fofnpr SPEUE SRERAALS BEafle ]2

| y6- i s8TRTAE 0P mwmmﬁylo]f éhhynaﬁt@et IQIH(@Wﬂmthc&ueuhybapable
| di 3 h
pr opi og¥l g D9 e Hs P %}ﬁﬁveseagg Qﬂé‘ﬂ[cgraglﬁq%) 'ttor’é;lté en

296-t hi a-1 -aza- spi non-

Anmi no- Nr(i‘zebmwlmer{ E3mpteonhl Dmonaphnm;d ) lﬁpludlmgoharﬁé.ﬁs 20 I

thia-1Ig 4. 4- t hyl - b I t hy
- 2|_ ? ﬁ%?ﬁ;‘?%%ﬁ%enéiﬂeggn e%%?aig%;e‘f:ﬁ ] eﬁé‘%‘ﬁ%&%ﬁ&%?&%@%ﬁfmeno) )- phenyl
met hoxl}opnmpeonl c.acid

N (5- (i chlgg opli el )3 304 1oL Wl s 9100: 3.3, g of sot i azol -

2- (R) - Bed2t Arbato-then@alty i pEQ P OTYERYT) @Qm%EBQQYEndnB&bQWQ%@”' c acid
N-ethyl dIOX - 3- phenyl - 2- Chi a-| -azaspiro [4. 5] dec-3-ene-4 2S

yl met hy?‘f‘%%‘f é'nhﬁae‘é LY et PgFeticnit 4B sovRPrEd: A fopmula

I} of the formulatlont and not be deleterious to the
recipient thereof. Pharmaceuticél formulations can be
- prepared by procedures known in the art. For example, the
15 'compcunas_of this invention can be formulated with common
excipients, diluects, or carriers, and formed into tablets,'“h
capsules, and the like. Exampies of excipients,rdiluentc,
and carriers that are suitable for such formulations include
the following: fillers and extenders such as starch, sugars,
20 mannitol, and silicic derlvatlves, blndlng\agents such as
carboxymethyl cellulose and other cellulose derlvatlves,
..alginates, gelatin, and polyvinyl pyrrolldone, moisturizing
"égents‘such as glycerol, disintegrating agents such as agar
agar, calcium carbonate, and sodium bicarbonate;-agentsrfor_
25 retarding dissolution such as‘paraffin,.reSOrption
accelerators such as quaternary ammonium compounds*wsurface
actlve agents such as cetyl alcohol, glycerol monostearate,
~ adsorptive carriers such as kaolin and bentonite; and -
| lubricants such as tale, calcium and magnesium steafatc and
- 36 solid polyethylene glycols. Final pharmaceutical fcfmé may

be: pills, tablets, powderst:lozenges,.syrups, aerosolg'




Compounds of fornmula | may be conveniently screened for y gro rnone
secretagogue activity. A typical assay may enpl oy pituiﬂ%fyﬁﬁgp&g -
established in culture, followed by a challenge wth the various conpounds
of fornula I, and the |levels of growth hornone determ ned accordingly.

G owt HVBE232888 Apri| 2005 WD 02/ 32888 PCT/ US01/ 27756 PEBUSMBIIFONe | evel s may
be cal cul.ated using various radioi munoassay techni ques known to those of
skill in the art. Screening of conpounds for growh hornone secretagogue
activity may conveniently be scalegup for high throughput 5 screening. The
I nvention further enconpasses nethods enpl oying the pharnmaceutically
acceptabl e salts of the conpounds defined by formula |I. Although generally
neutral, a conpound of this invention can possess a sufficiently acidic, a
10 sufsachemt lopchasisc, ebixbes h dumedrsdeals, Jeaupsionsd opgiialgl y react

with any of .a nunber of inorganic ses, . and inorgani c and organic acids,
to_for?#é??ﬁé§95&85ﬂtﬁgﬁf%£e %hiﬁﬁﬁ%ﬁi%a%?&PF?o?ﬁe PErfrephi® naceutical |y
acceptpdiieachal bowdsrsesnd lEhderiadd) ebendihg 68l e ofygdigconpounds of

formula | which are substantially non-toxic to |iving organisns Typi cal
phar neCEHEYERY 588cept abl e salts include those salts prepared by reaction

of sthe conpaumdscabiipe ﬂﬂ@sc%?ﬁpodrﬁ\éeﬁki eRi W § BvanPias MRGeheal Iy

acceptabl e mneral or
suited to formulation as sustained release dosage forms.

The formulations can also be so constituted that Lhey
.reiease the active ingredient only or preferably in a
particular part of the intestinal tract, possibly over a
10 period of time. Such formulations would involve coatings,
envelopesf or protective matrices which may be made from
polymeric substances or waxes.
The particular d@sage of a compound required to treat,
inhibit, or prevent the symptoms and/or disecase of
15 congestive heart failure in a mammal, including humans, T,
according to this'invention will depend upon the particular
disease, symptoms, and severity. Ddsage, routes of
administration, and frequency of dosing is best decided by
the attending physician. Generally, -accepted and effective
20 doses will be from 15mg té 1000mg, and more typically from
- 15mg to 80mg. Such dosages will be administered to a |
patient in need of treatment from one to three times each |
day or as often as needed for efficacy.
In addition, the growth hormone seCrétagdgue compoﬁnds
25 as disclbsed herein may be administered to a batieht.in need
of treatment in combination with.otﬂervgrowth-horﬁ;né |
‘gecretagogues known in the ari, and/or withha suitable bone
aﬁti-resérptive agent or agents for the'prevention-or. |
. ‘treatment of'osteoporosis and/or 1¢ss.of muscle stfength.
30 said suitable bone anti—resorpti&é agents include selective

estrogen receptor modulators; bisphophonates, calcitonin,




.20 organic acid or an inorganic base. Such salts are known as acid
addi ti on and base addition salts. Acids comonly enpl oyed tdApdE2a0%ci d
addition salts are inorganic acids such as hydrochloric acid, hydrobromc
aci d, WRM@P¥Pbdi c acid, sulfuric acid, phosphoric aciPET/UN2TNe 25 | i ke,
and organi c acids such as p- toluerlesulfonlc - met hanesul fonic acid, oxalic
aci d, p-bronophenyl sul fonic acid, carbonic aC|d, succi ni.c aci d, citrib
acid, benzoic acid, acetic acid, amg-the. |ike. Exanples of. such
pharnaceutlcally acceptable salts are the 30 sulfate,
pyrosul fate,, bisulfate, sulfite, bisulfite, phosphate,

nonohydr ogenphosphat e, di hydrogenphosphate, 12 April 2005 wJ oL/ JJSUS - 32
PCT/ USBP@lh‘WG@nWWte thﬁ,rra@phbs'phagentshl okdidtieh idhradiiide, i odi de,

acet at i go £ Ia e, _acryl ate f ornat e,

|sobut$1atﬁggcapf%§wlﬁ&' ep anoa e proﬁ 5PRe % gho&%&%u?f onat e,

SUCCIn@@emoaebeﬁalﬁﬁagﬁgnﬁﬁﬂ(3Sdﬂﬁﬂ&b&b&naﬁlﬁﬁ|ﬁ@éﬁ&pﬁUﬁMﬂQﬁi 4-di oat e,
6-dipate. benzoate chl orobenzoat e, . met hyl benzoat e,

hexyne
dlnytrogml?ﬁﬁ gred i&ﬂ?ﬁ&&ﬁﬁﬂﬁ%¥'€1 ﬁ@ﬁH89§b%%¥%ate pht hal ate, sul fonate,

xyl #nesul fomaéecorpﬁnﬁﬁyd:aﬁﬁ @txee. pﬁh@@!‘e\m?pf@ﬁ&iﬁtecphﬁmé hyliyrate, citrate,
Iactatg % ydr oxybut yr at e, coIIate tartrate, nethanesul fonate,
pr opan&SEfreon ?%P'rﬁﬂﬁh %ﬁﬂ?lc REBHEE L FRp AR e -0 d0l RbRate,

mandel gbe, mg refytatiisuANG, HE e k8. £Br 8h8af esh PhRY Mafe WieC aldh ve
' ‘ingredient. However, it will be understood that the
therapeutic dosage administered will be determined by the
10 physician in'the light of the relevant circumstances
including the condition to be treated, thE‘choice of
compound to be administered and the chosen route of
administration, and therefore the above dosage ranges are
- not intended to limit the scope of the invention in any way.
15 The compounds can be administered by a variety of routes
including'the‘oral, rectal, transdermal, subcutaneous,
topical, intraﬁeﬁous, intramuscular. or intranasal roures.
‘For all indications a typical daily dose will contain from
about 0.01 mg/kg to about 20 mg/kg of the active compound of
20 thrs invention. Preferred daily doses will be about 0.1 to
about 10 mg/kg, 1dea11y:about 0.1 to about § mg/kg.
'waever, for Eopical_administration a typical.doSage is
‘about 1 to about 500 mg‘cqmpqund per co? of an afgected

~ tissue. - Preferably, the applied amount of compound will
25. range from about 30 to about 300 mg/cm2 more preferably,
l . £rom about 50 to about 200 mg/cm2 and, most preferébly, |
. from about 60 to .about 100 mg/cm? . |

Sultable ‘dosing ranges of compounds of formula I

'1nclude 0.01 mg/kg/day to 60 mg/kg/day Representative




acceptable acid addition salts are those forned with mneral acids such as
hydrochl oric acid and hydrobronic acid, and 15 those forhﬁh%%ﬂ£ﬁ05organ|c
aci ds such as maleic acid and methanesul fonic acid. Salts of anine gr oups
may al so conprise quaternary anmoniumsalts in which the anino nltrogen
carri e¥0423288%i t apl e organic group such as an al kyl, REREINRTSGl kynyl , . 20
or aral kyl noiety. Base addition salts include those derived from

i norgani ¢ bases, such as ammonium or al kali or al kaline earth netal

hydr oxi.des, carbonates, bicarbonatesg7-and the |ike. Such bases useful in
preparing.the salts of this 25 invention thus include sodi um hydroxi de;

pot assi um hydroxi de, amoni um hydroxi de, potassium carbonate, sodium .
carbonat e, sodi um bi carbonat e, potassium bi carbonate, cal cium hydroxi de,
caIC|un@@&ﬁ@éﬁﬁﬂélCahdf@rmﬁl@&xanHQQHtﬁepagglammandnéadoﬁnfeemmldorns are
parti culjarly pL %gg&gged3gé#5wshould be recogni zed that the particul ar
“.counterion form any salt of this invention is not .of a 12
Apri’l 2005 VEhélﬁéBﬂBB&tfmﬁﬁUﬁﬁlﬂﬂfzaﬂowu3&ecgubenafoﬁapuwposéﬁ>dﬂng as the
salt as, g whol e rnacolqglcally %pcep abh e and as. long as the

count er i ﬁusﬁﬁﬁglﬂ%t BOntTs iR tPeEing {RARAIYa%s a

- whol . Sh&histaDvesties iwﬁéwerﬂ;&cqmm&&gs £6RN08818AR| &P ses
from 0.1% to 99.9% by weight of the formulation. The term
"active ingredient" means a compound of formula I, including

but not limited to compounds of formulas II, IIi. IV and V. -

10 , : Formulation 1

Hard gelatin capsules containing the following

ihgredients are prepared:

Quantity
Ingredient I o (mg/capsule)
15 Active Ingredient ' ' ' 30.0 o
Starch ‘ | 305.0
Magnesium stearate ' P 5.0

The above ingredients are mixed and filled into haid

~

20 gelatin capsules in 340 mg quantities.

Formulation 2

A tablet formula is prepared u51ng ‘the 1ngred1ents

below
25 - _ . Quantity
' Ingredlen - R (hg/téblet)
. Active Ingredient ' - : | . 25.0
.Cellulose mlcrocrystalllne | o 200.0
Colloidal sxl;con dioxide o o 10;0

30 Stearic acid - S : 5.0

g e W,



pharmaceutically acceptabl e solvates of the conpounds of Formula I. Mny
of the'fornula | conpounds can conbine with solvents sucH2Zaprivd0es ,

net hanglg ethanol to form pharmaceutically acceptabl e sol vates such as
the 10 corréspondi ng hydrate, nethanol ate, and et hanolP&T&SMFEI?E6 | nvent i on
al so enconpasses net hods enploying the pharmaceutically acceptable
prodrugs of the conmpounds of formula |I. A prodrug is a-drug which has been
chemically nodified and may be biad®gically inactive at its site of 15
action, but which may be degraded or nodified by one or nore enzymatic or
other in vivo processes to the parent bioactive form This prodrug should
have a different pharmacokinetic profile than-the parent, enabling easier
absor pti on BBfoSeTPaBERtR ot heindsel iam] duetpresssdl to20cfar mati on or

sol ubi Li roj 0 ] tability (an increase in plasma :
half-lk%g¥eF§f %§gﬁp¥§€3ﬁ%%§§¥%§f%@: such chem cal nodifications include:
1) ester or am.de derivatives which nmay be cl eaved by esterases or |ipases;

25 2) peptides which may be. recogni zed by specific. or nonspecific

prot eases; or 3) derivatives EﬁﬁﬂgiEEﬁﬁﬂLéte at a site of action through
menbrane sehediyopowden A9 Foli: idn M br-88ar8608548823 9 or any
conbina%ionof 1.to 3, supra. 30 Conventional %roggﬁures #%? t égselection

and pr EP&r 5P HAWHRS 190mpRRentEG05 WO 02/ 32888 PCT/ US01127756 - 34
Ingredient S Weight %
Active Ingredient ' 5
10 Lactoée _ 95

The active mixture is mixed with the lactose and the

mixture is added to a dry powder inhaling appliance.

Formulation 4

15 Tablets, each containing 30 mg of active ingredient,

are prepared as féllows:' - g

Quantity
| - Ingredient ‘ : (mg/tabiet)
go Active Ingredient ' : . 30.0 mg
Starch - . 45.0 mg
- Microcrystalline cellulose o 35.0. mg
Polyvinylipyrrolidone
{as 10% solution in water) _ o 4.0 mg
25 Sodium carboxymgthyl starch - 4.5 mg
Magnesium stearate ‘ o - ;~025'mg
Talc _ N ' ’ o 1.0 mg
Total : | o : —_ 120 mg
30 "Thé'active'ingredient,-gtarch and\éeliﬁlOse‘are passed

through a No. 20 mesh U.8. sieve and mixed thotoughly. The




sui tabl e prodrug derivatives are described, for exanple, in H, Bundgaard,
Desi gn of Prodrugs, (1985). As used herein, the term " ef f dtARE 288 unt "
means an anount of conpound of the instant invention which is capable of
i nhi bigi | eviating, aneliorating, treating, or reventing further
synptd%%ﬂgﬁﬁ%gnnals, i ncl udi ng humans, which nmay be @U@”%%ﬂﬂﬁéreased,
| evel s of endogenous growth hornone. By "pharnmaceutically acceptable
formulation" it'is 10 nmeant that the carrier, diluent, excipients and salt

" nmust be conpatible with the activwedg-ngredient (a conmpound of fornmula I) of
the formulation, and not be deleterious to the recipient thereof.
Phar maceutical fornul ations can be prepared by procedures known in the
art. For_exanple, the 15 conpounds of this invention can be formulated with
conmonSORRELN eRE sPO MV sy TTel idene desmizad wotivechd ntesulakimat s,
capsul toe; L I f ipients. .diluents, and carriers that
are su?téggléggf o‘?ﬁls(%}ltl:hk&}eor mJ} alp:?%r?%c% %’chﬁg‘gﬁ ?h%sf%?#l%\% TF@’: Fi9M%rs and
‘ext endEhe guehulbss stamandwieghase 2@ivdAnait 6b-60N0 Sid iidseder i vati ves;
bi ndi n s_such as arboxynet hyl . cel | yl ose and ot her cell ul ose
derivagpggggﬁ,%lggﬁ%iggfﬁgéléPFH?'anEhﬁoF9aFH?IC%EP?%MW%ﬁﬁﬁg; noi st uri zi ng
agent sstauch, asaghegiandlst e@irsital, eghdt tRYcCAISREPLRUN, Fh 20 agar, calcium
carbongﬁe nd ﬁ?diUﬁ]biC rbonate; agents for 25 retarding dissolution
such as'haret 3 oy edo ¥-8ccElevsr opse Liem addegidcetirgry amoni um

- conpougdisnubes fackch, aGlAee aERRLE, SHED éémﬁféé%e@'cﬁ{) Oluapgley.cer ol
nonost earate; = adsorptive carriers such as kaolin and bentonite; and
machine to yield tablets each weighing 120 mg.

10 Formualation S

Capsules, each containing 40 mg of medicament are made.-

as folloﬁs:

Quantity
Ingredient ' {mg/capsule)
15 Active Ingredient ' ' _ 40.0 mg e
Starch ‘ - 109.0 mg
- Magnesium stearate ‘ 1.0 mg
‘Total . | , 150.0 mg
g., 20 The -active ingredient, cellulose, sté}ch,-and'magnesium

 stgarate‘are blended, passed through a No. 20 wesh U.S.
sieve, and filled into hard gelatin capsules in 150 mg

quantities.

‘.25 - I Formulation 6 : '._-' 

Suppositories, each containing 25 mg of activei

ingredient are made as follows:

‘ - Ingredient | - : ' | _Aﬁount
30 Active Ingrédient | h _ ' rzs'mg'

. Saturated fattyfacid glycerides té ' - -_<,2,00Q mg




| ubricants such-as talc, calciumand nmagnesi um stearate and 30 solid

pol yet hyl ene glycols. Final pharmaceutical forms may be: pidAgijl 208l et s,
powder .l ozenges,. syrups, aerosols, 12 April 2005 WO 02/ 32888
PCT/US%E’%%?%@ -35 saches, cachets, elixirs, suspensPER&SIIETEIGSI ONs,

oi ntments, suppositories, sterile injectable solutions, or sterile .
packaged powders, and the |ike, depending on the type of excipient used. 5
Additionally, the conpounds of this_-gpvention are well suited to
formul ati on as sustai ned rel ease dosage forns. The fornul ations can al so
be so constituted that they release the active ingredient only or
preferably in a particular part of the intestinal tract, possibly over a
10 period of tinme. Such formul ati ons would involve coatings, envel opes,- or

rotective I -whi ch _may.be nade fro ol ri c_substances or waxes.
ghe particurgéﬁ%%ggéggoﬁngrgéﬁﬁgﬁhﬁsr%ﬁﬁﬁgidﬁpﬁxgﬁbétthiﬁHiHﬁFP or prevent
~the synpfofs sirdieomndi saapenabdlbncongesidvaRarfaddi la¢sg in a mamal , -
i ncl udi ng, humans, according to_this invention will depend upon the
par ti cul &Y CHi 5 B ¥y RpEd s e hbed sty thhe mHsdgum heates of
adni Bi StriddedhryandrheefERPEYe Of s dﬂ%éﬁgp&&é%?%xtg;eg %%%p?%igépe at tendi ng

physician. Cenerally, -accepted and effective oses Yron115ng to
1000ny, B M @omipréall § ¢rerpaabiy and sidgpweSutly dosdges will be
adm nistered to a patient in need of treatnent fromone to three tines

each
Formulation 7

Suspensions, each containing 50 mg of medicament per

10 5.0 ml dose are made as follows:

Ingredient ' Amount
 ACtive Ingredient | _ e 50.0 mg
Xanthan gum : 4.0 mg

15 Sodium carboxymethyl-cglluloser(11%}
Micfocrystalline cellulbge-(BQ%) 50.0 mg =~ ™
Spcrose ' ' - 1,75 g
Sodium benzoate : 10.0 mg
| Flavor and Color ' q.v.
20 Purified water to o - | 5.0 mL

"

B The medicamgnt, sucrose and xaﬁthaﬁ'gum are.blended,
passed through a No. 10 mesh U.S. sieve, and-then mixéd-with‘-
| a previously made solution of the microcrystalline cellulose
25 and sodium'carboxymethyl cellulose in'water; The sodium |
_ bepzoate; flavor, and color are diluted with“séme_bf the
water and added with stirring. Sufficient waﬁe: is then -

.added to produce the required volume. .



day or as often as needed for efficacy. In addition, the growth_hornone
secr et agogue conpounds 25 as disclosed herein may be adm HiEEP to a
patient. in need of treatnment in conbination with other growth hornone
secr et B!mgnomn inthe art, and/or with a suitable bone

anti-resorptive agent or agents for the prevention or PETASHMEAIS of

ost eoporosis and/or |loss of nuscle strength. 30 Said suitable bone
anti-resorptive agents include selective estrogen receptor -nodul ators,

bi sphophonates, calcitonin, 12 Aprils12005 WO 02/ 32888 PCT/ US01/ 27756 - 36
and hornone repl acenent therapeutic agents. Additionally, PTH may be
adm ni stered in conbination with said growh "hornone secretagogues. Said
conbi nati on therapy may be adm nistered concomitantly or sequentially. 5
The conpositions are preferably fornmulated in a unit dosage form each
dosage containing fromabout 0,01 tp apout 500 ng, nore usually about .5
to about 200 ng, of the activeEEEﬂgﬁﬂﬁﬁﬁﬁﬁ However, it will be understood
that the thecapeulés, dasagecatititisheisdmyi bk Readelrent pegrgymg% 10
physician in_the light of the relevant circunstances including the
condi ti 8f £3lHeWsteated, the choice of conmpound to be adm nistered and the
chosgn route of admnistration, and therefore the a gggtggsage ranges are
not intended to limt the scope of the invention in any mayy 15 The
conpounds candeedipnthi stered by a variety of routdsg/capkutiéng the oral,

- rectal ’AE:]E:%Jédﬁ{ﬁ@édie%{:bCUt aneous, , 15.0 mg
Staxrch 407.0 mg
MagneSium stearate , 3.0 mg

10 Total _ 425.0 mg
The active ingredient, ' - starch, and wagnesium

stearate are blended, passed through a No. 20 mesh U.S.
sieve, and filled into hard gelatin capsules in 425 mg

15 gquantities. = . e

Formulation 9

An intravenous formulation‘may be prepared as follows:

n

20 o Ingredient . : Quantitx
- Active Ingredient . ' . 250.0 mg .
Isotonic saline 1006 mL

Formulation 10

25 . A topical formulation may be_prepéred as follows:
_ Ingredient. _ R ' ‘ : Quantity
Active Ingredient . ' - : 1—16.9
Emulgifying Wax - - . - 30.g
30 Liquid Paraffin ] o . . 20 g

‘White Soft Paraffin © to1l00 g




topical, intravenous, intramuscular or intranasal routes.  For al

i ndi cations, a typical daily dose will contain from about'2A®H 28 kg to
about Zgugyigg‘of t he active conmpound of 20 this |nvegmi%ﬂg,P eferred
daily doses wll be about .0.1 to about 10 ny/kg, ide 1& H5(f°0.1 to
about 5 ng/kg. However, for topical adm nistration a typical dosage is
about 1 to about 500 ng conpound per cnR2 of an affected tissue.

Preferably, the applied amount of conmpdbund will 25 range from about 30 to
about 300 ny/cnR, nmore preferably, from about 50 to about 200 ng/cnR, and,
nost preferably, from about 60 to about 100 ng/cnR. Suitable dosing ranges
of conpounds of formula I include 0.01 ng/kg/day to 60 ny/kg/day.
Representative 12 April 2005 WD (12132888 pharmaceutical formulations [-1V
are provirdedwhet @Vsord hzlﬁ‘afﬁfﬁzﬂ afd A oMY e Z«:EE@PU % é7i§§u£8”t ai ni ng
conmpounds of fornula follow are given for purposes o stration and are
not i ntepasatfsn %ndh%mmkﬁxﬁyxng|wa¥|angeynqmnpprBMeéuahdbethrneﬂ|ng in any

0, 0,
way. fOLAYL ALLPOSOFOOR! | Sife AR WA 2274 285E4NLG" the
5 stirring is continued until dispersed. The mixture is then

cooled until solid.

Formulation 11

Sublingual or buccal tablets, each containing 10 mg of

10 active ingredient, may be prepared as follows:

_ Quantity

| Ingredient Per Tablet

Active Ingredieht | : 16.0 mg

Gcherol ' 210.5 mg

15 Water _ o 143.0 mg
Sodium Citrate 7 | | - _ 4.5 mg e

Qolyvinyl Alcohol ‘ 26.5 mg

Polyvinylpyrrolidone : : 15.5-mg

“Total ‘ ' - 410.0 g

20
“The glycerol water, sodlum c1trate, polyv1nyl alcohol,
'._ and polyv1nylpyrr011done are admixed together by continuous :
stlrrlng and maintaining the temperature at about 90°C
| When the polymers have gone into solution, the solutlon 1s
25  coo1ed to about 50-55°C and the medlcament is slowly
admixed. The homogenous mixture is poured 1nto—forms made
of -an 1nert materlal to produce a drug-contalnlng dlffu51on
" matrix hav1ng a thlckness of about 2 4 mm. ‘This dlffu51on
matrlx is then cut to form 1nd1v1dual tablets having the

'-30,‘appropr1ate size.




"active ingredient” means a conpound of formula I, including but not
limted to conpounds of formulas Il, Ill, IV and V. 10 ForAAr 26951 Hard

‘gel atin capsul es containing the follomﬁng i ngredi ents are prepared:

Quant i t |ngredient (ng/capsule) 15 Active Ingredient 30.0 Starch 305.0
vegned S/ EPE,

rate 5.0 The above ingredients are ni x&FTA@RIF¢ed i nto hard

20 gelatin capsules in 340 ng quantities. Formulation 2 A tablet fornula is
prepared using the. ingredients - below 25 Ingredient Active Ingredient

. Cel | ul
Quanti t

10

ose, mcrocrystalline Colloiaml silicon dioxide 30 Stearic acid

y. (mg/tablet) 25.0 200.0 10.0 5.0 12 April 2005

Another formulation employed in the methods of the
present invention employs transdermal delivery devices or
patches. Such transdermal patches may be used to provide
continuous or discontinuous infusion of the compounds of the
present invention in controlled amounts. The construction
and use bf transdermal patches for the delivery of
pharmaceutical agents is well known in the art. See, for
example, U.S. Patent 5,023,252, the disclogsure of which is
herein incorporated by reference. Such patches may be |
congstructed for continuous, pulsatile, or en demand delivery
of pharmaceutical agents. _

Frequently, it will be desirable or necessary to

introduce the pharmaceutical composition to the brain,

~either directly or indirectly. Direct techniques usually

15

20

involve placement of a drug delivery catheter into the SR

host's ventricular system to bypass the blood-brain barrier.
One such implantable delivery system, used for the transport

of biological factors to specific anatomical regions'of the

body, is described in U.S. Patent 5,011,472, the dlsclosure

" of which is herein 1ncorporated by reference.

Indirect techniques, which are generally preferred,

usually involve formulating the compositions to provide for

'drug latentiation by the conversion of hydrophilic drugs

‘v 2

30

into llpld soluble drugs or prodrugs. ' Latentiation is

'generally achleved through blocklng of the hydroxy,

carbonyl sulfate, and primary amine’ groups present on the
drug to render the drug more lipid eoluble and amenable to
transportation across the blood-brain barrier.

Alternatively, the delivery of hydrophilic drugs may be

‘enhanced by intra- arterial 1nfu51on of hypertonlc solutlons'

Whlch can transxently open the blood braln barrler



WO 02/ 32888 PCT/ US01/ 27756 -38 The conponents are bl ended and corrpressed to

form tablets, each weighing 240 ng. Fornulation 3 5A dry‘%b%ﬂéﬂomhhaler

fornul @ﬂzh@ prepared containing the follow ng conponents: Wight %

| ngr ed| ent-ACti ve ingredient5 10Lactose95 The active MOTUSPHTH nmi xed with
the lactose and the mxture is added to a dry powder inhaling appliance.
Fornmul ati on 4 15Tabl ets, each containing 30 ng of active ingredient, are
prepared as follows: Quantity I|ngredidént (ng/tablet) 20Active ingredi ent
30.0 ng Starch -45 0 ng Mcrocrystalline cellulose 35.:0 - ng

Qol yvi nyl pyrrolidone (as 10% solution in water)4.0 ng. 25Sodi um

carboxymet hyl_ starch4.5 mg _Magnesi um stearate0.5 ng Talcl.0 ny
, The follow1ng Examples and Preparations are

illustrative of the processes employed in the synthesis of

‘the compounds of the present invention. As would be

understood by persons skilled in the art, other synthetic
5 sohemes may be empioyed to prepare the compounds of the

instant invention.

EXAMPLE 1
2—{R)—Z—(2—Amino~2-methylpropionylamino)—3-phenylmethoxy-'

10 propionic acid N-(3-(4-chlorophenyl)-2,2-dioxo-1-methyl-2-

thia-l—azaspiro[4,5]dec—3-ene—4—y1methy1)-N-ethylamide_

trifluorocacetate

HG cn, . '

| o-ﬁ)(NHz i o '
. 0/-11\;“(:33 : F>[)‘\OH Cer e e
: o) -N_/l |

cl
15
The title. compound as shown above, was prepared as .
follows _ .
| 4-Chlorobenzylchloride. (30 g, 0.186 mol) and Na,S0; (47
g, 2 eq.) were refluxed for several hours in 150 mL water. A
e20-'phase transfer agent like trloctylmethylammonlum chloride
may be added as described in. Tetrahedron Lett. 1984 25(40),
4553-6. After coollng to room temperature the solution was

”extracted with ethyl acetate, the water 1ayer was evaporated



Total 120 ng 30 The active i ngredient, starch and cellulose are passed
through a No. 20 mesh-U.S. sieve and mixed thoroughly. Thel21pihgP0% 2005

- WD 02/ 32888 PCT/ US01/ 27756 -39 sol ution of polyvinylpyrrolidone is mxed

with the resultant powders, which are then passed through a 16 nesh U S

si eve WOHHE Yt anul es so produced are dried at 50- 60CPERAISHERI3®d  through a
16 nesh U. S. sieve. The sodi um car boxynethyl .5 starch, nagnesi um stearate,
and talc, previously passed through a No. 30 nmesh U. S. sieve, are then
added to the granules which, aftefjsm xing, are conpressed on a tabl et
machine to yield tablets each weighing 120 ng. 10 Fornul ation 5 Capsul es,
each containing 40 ng of nmedi canent are nmade as follows: Quantity

| ngredi ent (ng/capsule) 15 Active Ingredient 40.0 ng Starch 109.0 ng

Magne sindntitee areaticlué. Buspended ain 1&thdhaly 2thel @ xatidev @akngr edi ent ,

R 2x 2 A SR AR s e P
quantldﬁﬁeﬂ at 50°C under vacuum. 4-Chlorophenylmethanesulfonate ‘
(23.5 g, 55 %; Ms (EI): 205 [M]"* was obtained. POCl; (20 mL)
3 was cooled to 0°C, 4-chlorophenyl-methanesulfonate (15.9 g,
69.5 mmol) and PCls (20.3 g, 1.4 eq.) were added. The
mixture was stirred overnight at room temperature and
evaporated under vacuum. The residue was suspended in ethyl
acetate and filtered. After concentration of the filtrate,
10 12 g (75 %) of the crystalline 4-chlorophenylmethanesul fonyl
chloride, shown below, were obtained. MS (EI): 125 |
[C1CeH,CH] ™, 224 [M] ™

. o’ \\0
. 15 ' . ’ . . o
| . The preparatlon of N-({1- -acetylcyclohexyl) -4-
chlorophenyl~methanesu1fonam1de, shown beleow, was performed
as described in Pestic. Sci. 1993, 39, 185 -192. 4- chloro—
phenylmethanesulfonyl chloride (1.37 g, 6 mmol) and
20 ethynylcyclohexylamlne (c.73 g,'6 mmol) were stlrred in
_tetrahydrofuran (10 mL) with trlethylamlne (0.9 mL, 6.6
mmol) for several hours at room temperature The mlxture was

- diluted with ethyl acetate, washed with water, drled

- (NazS04) and- evaporated Recrystalllsatlon from ethanol

_'25 ‘ylelded 4- chlorophenyl -N-(1- ethynylcyclohexyl)methane-

sulfonamide (1 5 g, 80 %) as a solid.
ThlS compound was suspended in ethylene glycol (25
mL) . 2 ml, water, 100 ‘mg HgO, and ‘5 ‘drops conc. " sulfuric




25 Fornul ation 6 Suppositories, each containing 25 ng of active ingredient
are made as follows: Ingredient Amount 30 Active |ngredi el2ARHE 2095
Saturated fatty acid glycerides to 2,000 ng 12 April 2005 W112/ 32888

PCT/ USBMQ 9213288 - 40 The actd ve ingredient -is passed tkrmugh2asio. 60 mesh
U. S. sieve and suspended in the saturated fatty acid glycerides previously
nel ted using the m ni num heat 5necessary. The mxture is then poured into a
suppository nold of nominal 2.0 g capgcity and allowed to cool. Fornulation
7 Suspensions, each containing 50 ng of nedi canent per 105.0 nL dose are
made as follows: Amount Ingredient Active Ingredient50.0 ng Xanthan gun4.0
nmg 15Sodi um car boxynet hyl -cel l ul ose (11% M crocrystalline cellul ose

(89% 50. Gciy Gaies osdded 2@ S0@i wAxbapzoate Héadhd-hawer g gol orqg.v.:

hour, cooled to room tempeérature, diluted with
dichloromethane, washed'with water, dried (Na,S80,} and
evaporated to yield N-(1—acetj1cyclohexyl)—4-chloro—

5 phenylmethanesulfdnamide as a solid (1.5 g, 95%). MS (IS):
330 {Mul*

H,C
cl
| g—NH

p)
O/\\O

| N- (1-Acetylcyclohexyl) -4 -chlorophenylmethane
10 suifonamide (1.02 g, 3.1 mmol) was dissolved in dxy DMF (10
- ml) under Ar. NaH (60 %, 2.2 eg.) and iodomethane {2'eq;)
were added and the mixture was‘stirred overnight at-120°cé_‘”
After dilutioh'with water the solution was extracted with
ethyl acetate. The organic layer Was.washed with NaCl |
15 soclution and water, dried (Na,$0,) and concentrated to Yieldr
.696_mg (69 %) of the 3—(4~chlorophenyi)—1,4%dimethy1—2?thia—
l-azaspiro [4.5] dec-3-ene 2, 2-dioxide,‘shgwn.belpw as a

solid. Ms (IS): 326 [MH]®*.

20




20Purified water to5.0 nL The nedi canent, sucrose and xanthan gum are
bl ended, passed through a No. 10 nesh U S. sieve, and thelZM%a80%ith a
previously nmade solution of the microcrystalline cellulose 25 and sodi um
carboxwﬁe yl cellulose in water. The sodium benzoate, flavor, and col or
are d 'ed™ % th some of the water and added with stPEFUBY2756ffi ci ent
water is then .added to produce the required volunme. 12 April 2005 WO

02/ 32888 PCT/ US01/ 27756 -41 Formul ati on 8 Capsul es, each containing 15 ny
of nedicanent, are made as follows; z5Lngredi entQuantity (ng/capsule) Active
I ngredient15.0 ng Starch407.0 ng Magnesi um stearate3.0 ng 10Total 425.0 ny
The active ingredient,starch, and nmagnesi um stearate are bl ended, passed
through a No. 20 nesh U S. sieve, and filled into hard gelatin capsules in

425 ny 15quaa {4-i0td orbphaula) ko4 9d Mlet BYT 2V eonous I QIO TRy be
prepareg a5 23*40%5 digxaggr?glggtgspfnéétggol) and N-bromo
succinimide (1 eq.) were stlrred'lnlso mL: CCl, with a
catalytic amount of benzoyl peroxide for 3 hours at 85°C.
‘5 After'cooling to room temperature the mixture was diluted
with CH,Cl,, washed with water, dried (Nap80,) and evaporated
to yield 4-bromomethyl-3-(4-chloro-phenyl}-2-methyl-2-thia-
1-azaspireo[4.5]dec-3-ene 2,2-dioxide as a syrup. Without
- further purification the product was dissolved in ethanol
10 (100 mL), ethylamine (70 % solution in water, 20 mi) was
~added and the mixture was stirred overnight at room
 temperature. After concentration the residue was dissolved
in CH,Cl;, washed with water and extracted with 0.5 M HCL.
After addition of NaCH and extraction with CH,Cl, the
15 organic layer waé_dried (Naﬁkh}'and evaporated to yield 3-“"~ﬂ“fl
(4—chlorophenyl) -4- ethylamino‘methyl l-methyl-2-thia-1-
azaspiro [4.5] dec-3-ene 2,2-dioxide, shown below, as a

solid. Yield: 306 mg (43 %) MS {IS): 369 [MH]*

20 .

o 2- (R) -2-{2- (N-tert Butoxycarbonylamlno) ~2- methyl
_proplonylamlno) -3-phenylmethoxypropionic acid (1.2. eq.) 1n
.(Kbclz (15 ml:) was stirred for 15 min with

25 -dlcyclohexylcarbodllmlde (1.1 eq.) and 1- hydroxy-?—
. azabenzotrlazole (1 1 eq.), 3- (4 chlorophenyl) -4 - ethyl -

\




Active Ingredient 250.0 ng Isotonic saline 1000 M. Formul ation 10 25 A

topical fornulation may be prepared as follows: |ngredi ent’2ARi@00§y Active
Ingredient 1-10 g Emulsifying Wax 30,g 30 Liquid Paraffin 20 g Wite Soft
Par af fYR %8280 g 12 April. 2005 WM UL/ JL? SE PCT/ USCLITARRES 75642 The white
soft paraffin is. heated until nolten. The liquid paraffin and enul sifying
wax until dissolved. The active 5 stirring is continued cooled until
solid. are incorporated and stirredsgi.ngredient is added and until
di spersed. The m xture is then Fornulation 11 Sublingual or buccal tablets,
each containing 10 ng of 10 active ingredient, nmay be prepared as foll ows:
Quantity Ingredient Per Tablet Active Ingredient dycerol
aminomethyl-1-methyl-2-thia-l-azaspirocl[4.5]dec-3-ene 2,2-

dioxide (306 mg, 0.83 mmol) -in CHyCl, (8 mL) was added and
the mixture was stirred overnight at room temperature. Afterxr
filtration the filtrate was diluted with ethyl acetate,

5 washed with 0.1 M éitric acid, saturated NaHCO, and the
-organic layer was dried (Na,S0;) and evaporated to yield 2-
(R} -2- (2~ (N-tert-Butoxycarbonylamino) -2-methyl
propionylamino}—3~pheny1methoxypropionic acid N-(3-(4-
chlorphenyl)—l-methyl—z,z—dioxo-znthia—1—azaspiro [4.5] dec-

io 3-ene-4-y {(methyl)-N-ethyl amide, shown below (593 mg, 98%)
as a colorless oil. MS (Is): 732 [MH]".

HC. CH, Q CH

CH,

15 2:(R) -2-(2- (N-tert- Butoxycarbonylam;no) -2-methyl
A .proplonylamlno) 3-phenylmethoxy-propionic acid N-(3~-(4-
: _chlorophenyl} 1- methyl -2,2-dioxo-2-thia-1- azasplro -f4. 5]
dec-3- ene—4 ylmethyl) N-ethylamlde (593 mg, 0.81 mmol) was
,dlssolved in dlchloromethane (5 k) and trifluoro- acetlc'
20 a01d (5 mL) and stlrred overnight. The m;xture was poured N
into dry ethyl ether (200 mL) . The prec;pltate was‘flltered o
;pff and drled at 50°C undexr  vacuum to'yield‘thé title



15 Water Sodium Citrate Polyvinyl Al cohol Polyvinylpyrrolidone Total 20
10.0 mg 210.5 ng 143.0 ng 4.5 my 26.5 ng 15.5 ng 410. d2APHRROYl ycerol ,
water, sodiumcitrate, polyvinyl alcohol,  and polyvinylpyrrolidone are
adm xed. together by continuous stirring and naintaining. the tenperature
‘at abwete2808€. \Wien the pol yners have gone into solgéi@aihe solution is
25 cool ed to, about 50-55C and the nedicanent is slowy adm xed. The -
honogenous mixture is poured into-forns made of an inert material to
produce a drug-containing diffusion matrix having a thickness of about 2-4
mm This diffusion matrix is thétxut to formindividual tablets havi ng
the .30 appropriate size. 12 April 2005 WD 02/32888 PCT/ US01/ 27756 -43
Anot her fornmul ati on enployed in the nmethods of the present invention

enpl O¥SmpbRRRIRETR! mdel by LY GRI1¥.  wMs (1s): 631 [MHI;
m.p. 95-120°C

_ EXAMPLE 2
5 2—(R)-2—(2~Amino-2~methy1propiony1amino)-3=phenylmethoxy—

propionic acid N-(3- (4-chlorophenyl)-2,2-dioxo~-2-thia-1-

azasplro[4 5ldec-3-ene-4- ylmethyl)-N ethylamide

trlfluoroacetate

HQ  ch,

‘10

The t1t1e compound, as shown above was prepared as
follows. :
‘ To N-{l-acetylcyclohexyl)- (4- chlorophenyi)methane—

15 sulfonamlde (612 mg, 1.86 mmel), from Example 1, in dry DMF
(6 mk) was added NaH (60 %, 2.2 eq.) under Ar. The-ﬁlxture
'AWas stirred overnight at 120°C, water was added and the

solution was -extracted with ethyl acetate. The organic
layer was washed with NacCl solutlon and water, drled _

20 IEEQSO¢) and concentrated Recrystallization from ethyl

acgtate yvielded 0.37 ¢ (64,%1be 3~ (4-chlorophenyl) -4~




pat ches. Such transdernal patches may be used to provide éontlnuous or
di sconti nuous infusion of the conpounds of the present i et

controll ed anobunts. The construction and use of transdermal patches for
the deMQU3%t  pharmaceutical agents is well known iPaTiUsevzmss See, for
example, U S. Patent 5,023,252, the disclosure of which is herein

i ncor porated by reference. Such patches nmay be 10 constructed for
continuous, pulsatile, or on demand-gglivery of pharnmaceuti.cal agents.
Frequently, it will be desirable or necessary to introduce the

phar maceuti cal conposition to the brain, either directly or indirectly.
Direct techniques usually 15 invol ve placenent of a drug delivery catheter
into th@wﬂhwébﬁsthan%ﬂraabaplsysﬁenslod@ypaaﬁuih@ JBl-gad-dgal nchaghi er. -One
such i Q%gble delg §tynﬁ%8te used @Mﬁ Lhe transport of bi ol ogi cal .
factors spgf'Flg At o all Ip gl%%% Y he body, is described in U.S.
Pat ent 5, 011 472, the disclosure 20 of which is herein incorporated by-
reference. I ndirect techni ques, which are generally preferred, usually

i nvol ve fornul ating the conmpositions to proyide for drug latentiation by

t he conversion of hydrophilic drugs i pi d-sol ubl e drugs or prodrugs.
Latentiation is 25 generally achlﬁwgd th gh bl ocki ng of the hydroxy;
carbonyl, sulfate, and primry ani he “gr ooy present on the drug to render
"the drug nore lipid soluble and anenalll e £'0 transportati on across the

bl ood-brain barrier. Aternative heSdegj i very of hydrophilic drugs may
be 30 enhanced by intra-arteri ausi 41 of hypertonic solutions
_ cl’
5 : 3 {4~ Chlorophenyl) -4-methyl-2-thia-l-azaspirolfa. S5ldec-

3 -ene 2,2~dioxide was bromlnated to yield 4-bromomethyl-3-
(4-chloro- phenyl)—2—th1a-1—aza8p1ro[4.5]dec—3—ene 2,2-
‘dioxide and treated with ethylamine accérding to ﬁhe methods
. described in Example 1. '3~(4—éhloropheny1)—4~
10 ethylaminomethyi-z-thial1 aZaspiro [4.5] dec-3-ene 2,2-
dlq;lde, shown below, was obtalned in a yield of 558 mg (74
%). MS (IS): 355 [MH]*

15
' _ The title éompound was prepared ahd deprotected
according to the methods described in~Example 1.

 Yield: 930 wg, 83 % MS (IS): 617 [MH]'; m.p. 125-135°C



whi ch can transiently open the bl ood-brain barrier. 12 Apr|I 2005 W

02/ 32888 PCT/ US01/ 27756 -44 The fol | owi ng Exanpl es and Pre{fafritl 280% are
illustrative of the processes enployed in the synthesis of the conpounds
of the present invention. As would be understood by persons skilled in the
art, owbesssgsthetic schemes may be enployed to prep@ﬁgghhgy@onpounds of
"the instant invention. EXAMPLE 1

2- (R) - 2- (2- Am no- 2- et hyl pr opi onyl am no) - 3- phenyl net’hoxy propionic acid

N (3- (4-chl orophenyl ) -2 2-dioxo-|-g§th yl -2

t hi a-1 -azaspi ro(4. Sl dec- 3-ene-4-ylAefhyl )-N-ethylam de. trifluoroacetate
15 OH The title conpound, as shown above, was prepared as. follows.

4- Chl orobenzyl chl oride. (30 g, 0.186 nol) and Na2SG3 (41 g, 2 eq.) were
refluxed for several hours in 150 nL water. A 20 phase transfer agent |ike
trioctyl met hyl anmoni um chl ori de ‘may be added. as described in. Tetrahedron
Lett. 1984, 25(40), 4553-6. AEXAMRI®DOBI ng to roomtenperature, the.

sol uti on, w XL.r ed th, ethyl acet e te ayer was evapor at ed
12 m%@%&%@% G538 nb ]S VB SLy I GodfS ©VOP

propionic acid N- (3-(4-chlorophenyl)-2,2-dioxo-2-thia-1-

5 azaspirol4.5]dec-3-ene-4-ylmethyl) -N-methylamide
trifluoroacetate
i
0o O

NH,
F
. NH
OH
| 5 F>|)J\
. /CH3 £
o~ "N

1o Ehe t1tle compound, as shown above was prepared as
| follows , .
: 4- Bromomethyl-Bé(44chloropheny1)72—thia-1—azaspiro
'7[4.5] dec-3-ene 2,2-dioxide, made as described in Example 2,
| (270 mg, 0.69 mmol) was dissolved in ethanol (30 mL)-.
:~._1$ Methylamine (70 % solution in water, 8 mL) was added and the
mixture was stlrred overnight at room temperature and
concentrated ' The residue was dissolved in c&&clz, washed
_ with water and extracted with 0.5 M HC1. After addltlon of
~ NaOH and extraction with CHﬂﬂq the organic layer was dried
-20 (NEQSQJ and evaporated to yleld 80 mg (34 s) of
- 3- (4- Chlorophenyl) -4~ methylamlnomethyl 2-thia-1- azasplro
[4.5] dec-3-ene 2,2- d10x1de.as a solid: MS (Is): 341 [MH]*




-45 and the residue suspended in ethanol. The m xture was ! ﬁg @% t he

filtrate was concentrated and the solid was dried at 50C Q8% uum

4- Chl or ophenyl met hanesul fonate (23.5 g, 55 % Ms (ElI) : 205 [M*' was

obt ai n&PFAVBE3 (20 nL) 5 was cool ed to O0C, 4-chl or opbhekhiyduREEhanesul f onat e

(15.9 g, 69.5 mvl) and PAs (20.3 g, 1.4 eq.) were added. The m xture

was stirred overnight at roomtenperature and evaporated under vacuum The

resi due was suspended in et hyl acet ate and filtered. After concentration of

the filtrate; 10 12 g (75 %9 of thé“crystalline

4- chl or ophenyl nmet hanesul fonyl chl ori de, shown bel ow, were obtai ned. M5

(El): 125 [C1lC6H4CH2] +, 224 [M C . 15 The preparation

of . N-(1- acetylcyclohexyl) 4- chlorophﬁn - met hanesul f onam de, shown bel bw,

was performed as described in Pegic. 1993, 39, 185-192. 4-chloro-

phenyl met hanesul fonyl chloride (1.37. mmol ) and 20

et hynyl cycl ohexyl am ne (0.73 g, 6 nhe Wre stirred in tetrahydrofuran

(100 M) with triethylanmne (0.9 ni, 66 M¥ol) for several hours at room

tenperature. The m xture was di |4 btdp et hyl acetate, washed with

water, dried (Na2SO4) and evapg ad. cﬁecrystalllsatlon from et hanol 25

ylelded 4- chl orophenyl -N-(1-eth eycl ohexyl )methaiie sul fonamde (1.5 g,

80 % as a solid. This conmpoup@ was suspended in ethyl ene egcoI (25 ).
2 mL.water, 100 ng HO, and .5 drops conc. sulfuric

The title compound was prepared and deprotected
according to the methods described in Example 1.

5 Yield: 120 mg, 91 %; MS (IS): 603 [MH]*; m.p. 143-145°C

' EXAMPLE 4
2-(R)-2—(2-AminO*z—metﬁylpropionylamino}43—(B—indolyl)

“propionic acid N—(B—(4~chlorophenyl)—2 2-dioxo-2-thia-1-

19 azasp1ro[4 5]dec-3-ene- 4-y1methyl)—N—ethy1am1de

trlfluoroacetate

15




WO 02/32888 -46 12 April 2005 PCT/USO1/27756 acid were added and the

m xture was heated at 175C for 1 hour, cooled to roomte RIH 4P85 .
diluted with dichloromethane, washed with water, dried (Na2SO4) and
evaporated to yield N (1-acetyl cycl ohexyl)-4-chloro 5

pheny | WR{'HI$EE Ul f onanide as a solid (1.5 g, 95%. M5 RE®YSN23B6 [ VR] C SI NN
N-(1- Acetyl cycl ohexyl)-4- chl orophenyl met hane 10 sul fonam de (1.02 g, 3.1
mol ) was dissolved in dry DM (10 i) under Ar. NaH (60 %. 2.2 eq.) and
i odonet hane (2 eq.) were added andsthe m xture was stirred overni ght at
120C. After dilution with water the solution was extracted with ethyl
acetate. The organic |layer was washed with NaC 15 sol ution and water,
dried (Na2SO4) and concentrated to yield 696 ng (69 % of the

3- (4-chl or ophenyl ) -1, 4- di net hyl - 2-thia- 1-azaspiro [4.5] dec-3-ene 2,

0 o e R B Pyt S MRl wad?frbileq B7 12 AP 2009

3- (4- Gebwsrnteny! Ryl A & NB-ere2 bbby ba2zasRh bRi hé) 23 -
'_ methylpropionylamino) -3- (3-indolyl)propionic acid (1.2 eq.)
5 with 3-{(4-chlorophenyl) -4-ethylaminomethyl-2-thia-1-
azaspirb[4.5]dec—3-ene 2,2-dioxide, as described in Example
2, and subsequent deprotection according to the methods
described in Example 1. Yield: 68 mg, 60 %; MS (IS): 626
- [MHI*; m.p. 170-175°C

10
EXAMPLE 5
 2—(R)—2v(2-Aminoﬂz—methylpropionylamino)—S-phenylvpentanoic
acid N- (3- (4-chlorophenyl}-2,2-dioxo-2-thia-1-~
azaspiro[4.51dec-3-ene-4-ylmethyl) -N-ethylamide

15, ' trifluoroacetate SRR,

HG o,

O

The title'compound, shown aBQve,‘ﬁas prepared by 
20 cdup;ing 2-(R) -2~ (2~ (N-tert-butoxycarbonylamino) -2-
| methYlpidpionyiamino)-5—pheny1ﬁéntanoic acid (1.2 eq.) with
'_3*(4-chloropheny1)f4-éthylaminomethyl-é—thia—l;

‘,aZaspifolé.Sldec-34éne 2,2-dioxide, as described in.Examplé,




dec-3-ene. 2, 2-dioxide (0.63 g, 1.93 nmmol) and N-brono sucgi irp’ 86 (1 eq.)

were stirred in 60 nL CC14 with a catalytic anount of ben@d@‘?"g xi de for

3 hours at 85C. 5 After cooling to roomtenperature the m xture was dil uted

wi th GHa@2sssvashed with water, dried (Na2SO4) and evapesarsdsc to yield

4- br ononet hyl =3- (4- chl or o- phenyl ) - 2- net hyl - 2-t hi a- 1-azaspiro[ 4. 5] dec-3-ene

2,2-dioxide as a syrup. without further purification the product was

di ssolved in ethanol 10 (100 nL), ﬁgghyl amne (70 %solution-in water, 20

m.) was added and the mi xture was stirred overnight at room tenperature.

After concentration the residue was dissolved in CH2C12, washed -wi th water

and extracted with 0.5 MHCO. After addition of NaOH and extraction with

CH2C122t hgnd Ss@kSafhént afrotetdbnedcedBdsiy) canthevrranpaked to yiel d-3

(4-chl orophenyl ) -4-ethyl am no nethyl -1 -nmethyl-2-thia-1 azaspiro [4.5]

dec- 3- 8pecpibed; i Beamltodn bdiekd:ad8amgol 74.5viM8 JIS3066AF (43 % NB

(1s): i - 2 - sd- (2- (N-tert-Butoxycarbonyl am no)-2-nethyl -

pr opi oﬁeﬁgnﬁ!\/ﬁﬂéﬁ'iﬁaﬁeiﬁ n%t hoxypropionic acid (1.2-eq.) in CH2C12 (15 nl)

was stirred for 15 min with 25 -dicycl ohexyl carbodiim-de-(1.1 eq.) and

1- hydroxy-7- azabenzotriazole ( )., 3-(4-chlorophenyl)-4-ethyl 12

April 2005 WO 11 2 13 2 88 8 ppiE e 25 s -

am nonet hyl -l - net hyl - 2-t hi a-1 - azaspi ro[ 4. 5] dec- 3-ene 2, 2-
2-{R)-2-{2-Anino-2-methylpropionylamino) -3-phenylmethoxy-

propionic acid N-(3-{4-chlorophenyl)-2,2-dioxo-2-thia-1-

‘azaspiro[4.5]dec—3—ene—4—ylmethy1)amide triflucroacetate

10
HG ch,
O%NHz .0
F
%OH
‘ F
The title compound, as éhown, above, wasg prepared as
_ follows. | ' -
;15 o A solutidn.of 4—bromomethy1-3~(4-chloropﬁenyl)—2—thia-

) l-azaspiro[4.5]dec-3-ene 2,2-dioxide, g?nthesized as
described in Example 2, (154 mg, 0.40 mmol} and potassium
phthalimide (2 eq.) in DMF (15 mL) was stirred at-80°C for
_ 17 h,-after'cooling to room.temperéture diluéed-with CH,Cl;
‘20 and washed with water and NaHC03 soluﬁion. The'organiq iayér‘
 was dried {Na,50,) and evapoiated to yield 180 mg (100 %) of
 3-{4fCh1or0pheny1)—4—(prhtha1imid0) methyl-2-thia-1-




di oxide (306 ng, 0.83 muol)'-in CH2Cl12 (8 nL) was added and the m xture
was stirred overnight at roomtenperature. After filtratitdAPih005 Itrate
was diluted with ethyl acetate, 5 washed with 0.1 Mcitric acid, saturated
NaHCO3 and the organic |layer was dried (Na2SO4) and evaporated to yield 2-
(R) - 2W@ux/388%r t - But oxycar bonyl am no) - 2- net hyl PCT/USH1/277536
propionylanino)-3-pheny|nethoxypropionic acid N-(3-(4- -
chl or phenyl ) - 1- et hyl - 2, 2- di oxo-2-thi a-1-azaspiro [4.5] dec.10 3-ene-4-y
(nmethyl)-N-ethyl am de, shown bel ou. (593 ng, 98% as a colorless oil. M
(1S): 732 [MH'. NH CH3 15 2-(R)-2-T2-(N-tert-But oxycarbonyl ami no) - 2- et hyl
pr opi onyl am no) - 3- phenyl nmet hoxy- propi onic acid N-(3-(4-
chl orophenyl ) -i - nmet hyl - 2, 2- di oxo- 2-t hi a- I-azaspiro [ 4.5}
dec- 3-B6s yvha adi ssolved in
d|chIorongﬁhadgp%ﬁﬂéb)Néﬁhgt%l51%%?%§%%eg?% ac?%af))'J ﬁ%% and stirred
' overru%#ﬁte'ﬁﬂihﬁ -xt e (Rad: #9%r &l T.nto dry ethyl ether (200 nL). The
precipitate was filtered off and dried at 50C under vacuumto yield the
titlé 12 April 2005 WO 02/32888 PCT/ USO /27756 -49 conpound (520 ng, 86 %
as a.solid.. M5 (IS): 631.[ VW —+—mp. 95-120C EXAMPLE 2 5 :
2-(R)-2-(2- Anlno 2-met hyl pro | 3m no) - 3- phen | met hoxy- propionic acid
o N (3- (4 chloro henyl)-2 2-di QX hi a-1 -

3-(4—Ch10rophenyl)—4—(N—phthalimido)méthylﬁz-thia-l-
azaspir9[4.5]dec—3-ene 2;2—dibxide (159 mg, 0.35 mmol) and
ethylenediamine (4.5 mL) were dissolved in dry n-butanol (25
‘ ‘mL) and stirred overnight at 20°C. The mixture was then
.10 diluted with ethyl acetate, washed with Nal1l solutionvand
‘water and extracted with 0.5 M HCl. After addltlon of NaOH
and extraction w1th ethyl acetate the organic-layer was
dried (Naﬁﬂh) and evaporated to yleld 77 mg (68 ,) of 4- .
Amlnomethyl -3- (4 -chlorophenyl) -2- thlafl—azasplro{4.53dec-3—
15 ene 2,2-dioxide, shown below, ag a solid MS (IS):.327 {[Mu]*




azaspi ro[4. 5] dec- 3-ene-4-yl methyl )-N-et hyl am de trifl uoroacetate Ha \ CH3

~NH2 CH3 X 'OH 10 The title conmpound, as shown above, was Jeépst 28D%s.
follows. To N-(1-acetylcyclohexyl)-(4-chlorophenyl)nethane 15 sul fonani de
(612 nyO WY mpl ), fromExanple .1, in dry DVF (6 RCY/Osesz7asbded. NaH (60

% 2.2 eq.), under Ar. ThHe m xture was stirred overnight at -1200C, water

was added and the solution was extracted with ethyl acetate. The organic

| ayer was washed with NaCl solution _agd water, dried 20 (Na2SO4) and

concentrated. Recrystallization from ethyl acet ate yielded 0.37 g (64,

*)..of 3-(4-chlorophenyl)-4 12 April 2005 WO 02/32888 PCT/ 175411/ 27756 -50

nethyI-ZPthia-I-azaspiro [4.5] dec- 3-ene, 2, 2-dioxide, shown below as a

solid. Ms (1S)-: 312 [MH" CI 5 3- (4 Chlorophenyl) 4- et hyl

-2-thia- I-azaﬂ% ra[ 4. 5] dec- ene 2-di oxi de was brom nated to yield

4- br ononet hyl ICEFQOHHQnVF‘F’ PreRpyed. %s‘?ﬁﬁ?ﬁﬂf@@i%c 3 ene 2, 2-

di oxi de anebrdiert Q;Q) %%hnﬁkﬂﬁbénhagcﬁﬁﬁéﬁdix@%ﬁé}?} et Ry ggCribed in

Exanmple 1. 3- (4 chl orophenyl )-4 10 et hyl am none -2-thi‘a- azasplro [ 4. 5]

dec- 3-ef@2 & %; MS (I5): 589 [MH]™ m.p. >110°C (decomp )

5
EXBMPLE 7
2-1R)—2—(2—Amino—z—methylpropionylamino)-3—pheny1methoxyw
‘propionic acid N- (5-(4-chlorophenyl)-3,3-diethyl-2-methyl -
1,1-dioxo—2,3—dihydroisothiazol—4—y1methy1)eN—ethylamide
10 o ' hydrochloride
H,C CH,
15 ' The title compound, as shown above, was prepared as

follows.




di oxi de, shown bel ow, was obtained in a yield of 558 ng (74 o) . M5 (19S)
355 [MH + 15 The title conpound was prepared and depr ot ecti@dprh2e®r ding to
t he net hods described in Exanple 1. Yield: 930 ng, 83 s M5 (1S). 617 [IVH *;
M P. 125-135C 12 April 2005 WD 412/32888 PCT/USO 1127756 -51 EXAMPLE-3

2- (R) YO Y3288 no- 2- met hyl propi onyl am no) - 3- henyl met hB&FUSPRBIHoni ¢ acid N
(3-(4-chloro henyl)-2 2-dioxo-2-thia-I 5

azaspiro[ 4. 5] dec-3-ene-4-yl nethyl)-N-nethylam de trifluoroacetate H3 \ CHZ
NH2 OH 10 The title conpound, as shown above, was prepared as foll ows.

4- Br oi nonet hyl - 3- (4-chl orophenyl )-2-thia-1 -azaspiro [4.5] dec-3-ene
2,2-di oxide, nade as described in Exanple (270 ng, 0.69 mmol) was

di ssolved in ethanol (30 mL). 15 Methylamine (70 % solutionin water, 8
rnL) was added and the mxture was stirred. overnight at roomtenperature
and concentrated. The residue was dissolved in CHC, z washed wth water
and ext r actedbdicuerirenyl-Hei L, Af déethudi 2 + oro-afropialHeethand + act i on Wit h

CHZClzsﬁffbﬁﬁﬁEﬁgf:AﬁB“ﬁ B%T%wqrh%% prepared from 4-chloro-

phenylmethanesulfonyl chloride and 1,1l-diethylpropargyl-
5 amine according to the methods described in Example 1.

Yield: 1.2 g, 69 %; MS (I8): 318 [MH}*

O
- H,C CH,
Cl
S—N :
07\ H s
O
10 . 5~(4¥chlorppheny1)—3,3—&iethy1-2,4-dimethy1-2,3- NP

dihydroisothiazol 1,1~dioxide,*shown below, was prepared
accbrding to the methods described in Example 1.
Yield: 580 mg, 100 %; MS (IS): 336 [MNal*, 314 [MH]*

15




20 (Na2SO™4) and evaporated to yield 80 ng (34 s) of 3- (4-Chlo henyl )

- 4- et hyl am noret hyl - 2-t hi a-1 - azaspiro [4 5] dec-3-ene 2, 1’2-%9"628% as a
solid. M5 (1S): 341 [MH"' 12 April 2005 WD 412/ 32888 PCT/ US01127756 -52 Cl
The ti WO ound was prepared and deprotected accoP@//Hy®E5¢ he net hods
described in Exanple 1. Yield: 120 ng, 91 % Ms (IS): 603 [M—I] m p.
143-145C EXAMPLE 4 2-(R)-2-(2-Am no- 2-net hyl propi onyl am no) - (3 i ndol yl)
propi onic acid N-(3-(4-chlorophenylgg-2, 2-di oxo-2-thia-1- 10 .

azaspiro[ 4. 5].dec-3-ene-4-ylnmethyl )-N-ethylam de trifluoroacetate 15 WO
(17132888 - PCT/ USU/ 277% -53 10 15. The title conpound, shown above, was
prepared by coupling 2-(R)-2-(2-(N-tert-butoxycar bonyl am no) - 2-

met hyl propi onyl am no) - 3- (3-indol yl )propionic acid (1.2 eq.) wth

3- (4-chl or ophepyl.) 5 I I t hi dec- 3-ene
2, 2- di oxi deg % %?é%%% Shiy fﬂl E‘Enﬁ%}’éa“%nog‘ﬁghgaﬁgegugﬁ?%pr%t ection
-~,accordmghy¢ ehe diahmﬂmsmtehsrﬁzdmd |1ndEx>ac|mlae s$howhebglowl wils, 60 % M

(19) -pgégargg+lccéréln£ to éhe mé%hods described in Example 1.

5 Yield: 257 mg, 39 %; MS (IS): 357 [MH]".

10 2—{R)52—(2*(N-teft—ButoxycarbonYlaminé)—2—

' methylpropionyl —émiﬁo)-5-phényl—methoxypropionic acid N- {5~ '
(4~ chloro-phenfl) -3,3- diethy1.2 methyl 1,1-dioxo- é 3-
dlhydro isothiazol- 4—y1methyl)~N—ethylam1de, shown below,

was prepared accordlng to the methods. descrlbed in Example
15 1. ‘

Yield: 258 wg, 50 %; MS. (IS): 719 [MH]*

CH O :
% H




EXAMPLE 5 2-(R)-2-(2-Am no-2-nethyl ropionylanino)-5 pheﬂyAmﬂzsaganoic

acid N-(3-(4-chlorophenyl)-2 2-dioxo-2-thia-|-

azaspiro[ 4.5]dec-3-ene-4-ylnethyl)-N-ethylam de trifluoroacetate The title

conpoggg shomn above, was prepared by 20 coupling

2-(R) % t ert - but oxycar bonyl ani no) - 2 PCT/US01/27756
nethylproplonylanino)-S-phenyIpentanoic'acid (1.2 eq.) wth

3-(4-chl orophenyl) - 4- et hyl am nomet hyl - 2-t hi a- 1- azaspi roj 4. 51dec- 3- ene
2, 2-di oxide, as described in Exanpse-12 April 2005 WD 412/ 32888

PCT/ US01/ 27756 -54 2, and subsequent deprotection according to the nethods
described in Exanple 1. Yield: 78 ng, 70 M5 (IS): 615 [MH'; mp. 130-140C

5 EXAMPLE 6 2-(R)-2-(2-Am no-2-mnet hyl propi onyl anm no) - 3- phenyl nmet hoxy-

propi onic acid N-(3-(4-chlorophenyl)- 2 2 dioxo 2-thia-|- _

azaspi ro[ 4.,3] c 536N %% fluoroaceta 10 The title
(Q (9 N Egrgﬁéu%? aq%ﬂq)- - %YA

conpound, as S “sol ution. of

4- brOW@-mhﬂaﬂﬁ-ﬁoﬂthBePﬁéh?Wéﬁh&xﬁﬂM@ldnf@aﬁﬁd @i—4(55](dec 3-ene
descri bed 1 n Exanple 2, (154 ng, O0.40 nnDI)

2, 2-di d
and pggg} eEHFxﬁipgéLsggaﬁt?ﬁleﬁ Te¥¢V¥mﬁi%1@?9%91&a§‘§ﬂh¥ﬁ§§ at-80C for .

h, saf tiglorenakblgat 91HEOAY PIREE QYT Sntlid ULREh Wd N 0CH2CHR01) was
dlssolved,ln ethanol saturated with HC1 (15 mL) and stirred
overnight at rcom temperature. The solution was concentrated

- to a volume of 3 wmlL and poured into dry diethyléther (100
mL) . The title oompound, as a precipitate, was filtered off
10 - and dried at 50°C under vacuum. Yield: 95 mg, 43 %; MS
(18) '619. (MH]*; m.p. 111-118°C |

EXAMPLE 8
2-(R) -2~ (Z—Amlno 2- methylproplonylamlno) 3-

5 phenylmethoxyproplonlc acid N-(5-(4- chlorophenyl} ~3,3~

dlmethyl 1,1-dioxo-2,3- dlhydr01soth1azol 4-yvlmethyl) -N-
' ethylamide hydrochloride

HQ cHy

20
The title compound shownoabove, was preparéd‘as
follows o ' -

17




20 and washed with water and NaHCO3 sol uti on. The organic I X was dried
(Na2SO4) and evaporated to yield 180 ng (100 0) of pril 2005
3- (4-Chl orophenyl ) - 4- (N-pht hal i mi do) nethyl-2-thia-| 12 Apr|I 2005 WO

112/ 3288OPeI2888501127756 - 55 azaspiro[ 4. 5] dec- 3- ene 2, PEIHIXRHES as shown
bel ow, as a white solid. M5 (15): 457 [MR] 4.

3-(4- Chl orophenyl ) -4- (N-pht hal i m do) net hyl -2-thi a-1- azaspiro[4.5] dec-3-ene
2,2-dioxide (159 ng, 0.35 mmol) and-eet-hyl enedi ami ne (4.5 nt) were

di ssolved in dry n-butanol (25 nlL) and stirred overnight at 90C. The

~m xture was then 10 diluted with ethyl acetate, washed with Natl solution
and water and extracted with 0.5 MHCL. After addition of NaOH and
extracti on wi4i¥harpphgariaile (1 he-dimabihyl + 2ayexomapyldri ed (Na2SO4) and

evapor at i

Am nomet ﬁgfﬁ%n%% %aZ"élp en%%)% ?’ ﬁlléwl' 828s |?8fﬁr‘.a%] %I’é%“—‘f”lS ene .
2, 2-di oxbhborqbtmmybeﬂl&nhamuafmlyﬂdcmothak and 71 [ Ml fmethyApri | 2005 WO
(02/ 32888 PCT/ U 1127756 -56,.5 1 TEEl ti ttg g ound, was prepared and
depr ot ecYeP*=EcoT atcccir IFetRobsCdBEEPPBEIYERC 1’8 FXafpdied: 66
ng, 64 % .MXi{d1S): 15.@ [dVH]24 m;pMs>1E6¢€: (decoqmu)* EXAVPLE 7

2-(R)-2-(2- Am no- 2- net hyl pr opi onyl am no) - 3- phenyl net hoxy

O

- H,C
01—_@—\ ‘€<CH3
| s—n~ cH

0” W H :

10
5- (4-chlorophenyl) -3, 3 (4-trimethyl-2, 3—dihydro—
isothiazol 1,1-dioxide shown below, was prepared accordlng
to the methods described in Example 2.
Yleld. 1.78 g, 94 %; MS (BES): 272 [MH]™.
15 ‘

5-(4*Chlorophenyl)-4—ethy1aminométhy1-3,3~dimethyl;2,3—
& dihydroisothiazol 1,1-dioxide, showﬁ below, waéﬁpfépared |
20 according to the methods ‘described in Example 1.
Yield: 670 mg, 53 %, MS (ES): 315 [MH]*.

L}




"propionic acid N-(S-(4-chlorophen I)-3 3-diethyl-2-nethyl, - .
1, 1- di ox0- 2, 3- di hydr oi sot hi azol - 4-yl net hyl ) - N- et hyl ani de. 2K 84 ori de 15
The title conmpound, as shown above, was prepared as follows. 12 April 2005
WD 02/ 32888 PCT/ US01/ 27756 =57
. 4- Chl owophsemgs - N- (1, 1- di et hyl - 2- oxo- propyl ) met hane- sdhfiznarizede, shown-
bel ow, was prepared from 4-chl oro- phenyl net hanesul fonyl chloride and 1,
1-di et hyl propargyl 5 am ne according to the nethods described in Exanple i.
Yield: 1.2 g, 69 a; M5 (1S): 318 [M?' CH3 C CH3 10
5- (4- Chl.of ophenyl ) -3, 3-di et hyl - 2, 4-7 Fﬁethyl-2,3- di hydr oi sot hi azol
1, 1-di oxi de, shown bel ow, was prepared according to the nethods described
in Exanple 1. Yield: 580 ng, 100 s; M5 (1S): 336 [Mal*, 314 [MH"' 15 d 12
April 2005 WO 112/32888 -58 PCT/ US01127756
5-(4-ch|orophenyl)-4-ethy|aninpﬁ%%hviﬂng-diethyl-2-
nmet hyl - 2, 3- di hydr oi sot hi azol 1, 1-diloxid
according to the methods descri bed

csfown bel ow, was prepared
fe 1.

Cl

2—(R)~2—(2—(N-tert-Butoxycarbonylamino)—2-methy1-
propionylamino)~3-phenylmethoxypropionic acid N-(5-(4-
5 chlorophenyl)-3,3-dimethyl-1,1-dioxo-2,3-dihydro-isothiazol -
4-ylmet§yl)-Nwethylamide, shown below, was prepared:
according to the methods described in Example 1.

Yield: 1.0 g, 92 %; MS (ES): 677 [MH]".

HSC CHa o CH,
O- ,ﬂ\
%ﬁ O/E cH,
NH \ CH,

07 "NTHC

0 . cr
The'titlé_compound was prepared accordihg_ﬁa the
methods described in Example 7. Yield: 370 mg, 41 %; MS
(E8): 579 [MH]*; m.p. 107-113°C.
15 ‘ o




Yield: 257 ng, 39 % Ms (1S): 357 [MH'. i-1~ CH3 HIC NH/ CH3 Cl 10
2-(R) - 2- (2 (N-tent- Butoxycarbonylanlno) 2- et hyl pr opi ony[12 April 2005
- am no) - 3- phenyl - met hoxypropionic acid N (5
(4- chl or WOIREHP$) - 3, 3- di et.hyl - 2- met hyl - 1, 1-di oxo0-2,3  PCT/US01/27756
di hydr o- |soth|azol-4-ylnethyl)-N—ethyIanide, shown bel ow, was prepared-
according to the nethods. described in Exanple O WD 02/ 32888
PCT/ US01/ 27756 -59 2-(R)-2-(2-(N-tertgBut oxycarbonyl am no) - 2- net hyl -
pr opi onyl am no) - 3- phenyl met hoxypropi onic acid N (5-(4-
chl orophenyl ) -3, 3-di et hyl - 2-net hyl -1, | -di oxo- 2, 3-di hydro 5
i sot hi azol -4-yl méthyl)-Nethylam de (258 ng, 0.36 mmol) was dissolved in
et hanol saturated with HCL (15 nL) and stirred overnight at room
tenperature. The solution was concentrated to a volune of 3 nL and poured
into dry diethylether (100 nl). Eﬁé“?ﬁﬁl@ conpound, Jas_a preC|p|tate was
fil terfﬁmEii(ﬂﬁlgny qu¢£5$ 3t o 4 ME (1S
- 619 ; ' 5C :
i onyl am rpIBLAE q ety h%t(ﬁ(a)(\}m(éachﬂmrophedyl\}{:5,:{ﬁndsut@-rm-thetwh) 3 3-
N-

di methyl -1, 1 -di eth | am de

hydrochlorlde - v as
trlfluoroacetate
CH,
O
CH, F
NH, F F

10 The title compound, shown above, was preparéd as
| follows. |
To a solution of tetramethylethylenediamine (5 eq.) in
THF (60 mL) under Ar were added at -75°C sec- butylllthlum {5
eq., in hexane) and N-tert- butoxycarbonyl ethyImethylamlne
N 15. (5.eq.). The mixture was stirred for 7 h at -75°C, 4-
-bromomethyl -3- {4-chloro- phenyl) -2-thia-1- azasp1ro[4 5]dec- 3.
ene 2,2- d10x1de (870 mg, 2. 23 mmol} in THF (15 mL) was added
~and the mixture was stirred overnlght at room temperature.

.-After addition of acetic acid and saturated NaHCO3 the




follows. WD 112132888 . ° PCT/ US01/ 27756 -60
4- Chl or ophenyl - N- (1, 1- di met hyl - 2- oxopropy!l ) net hanesul f ori@"ri 206hown
bel ow,. was prepared from 4- chl orophenyl - met hanesul fonyl chl oride and

1, 1-di net hyl - propargyl am ne according to the nethods described in Exarrpl e
5 1. Yiwbdusksb8 g, 30 % M (ES): 290 [MH " C 10 PCT/US01/27756

5-(4-chl orophenyl ) -3, 3,4-trimethyl -2, 3-di hydro- isothiazol 1, 1-dioxide
shown bel ow, was prepared according to the nethods described in Exanple 2.
“Yield: 1.78 g, 94 % M (ES): 272 [M4]'. 1 15 C

5- (4- Chl orophenyl) 4- et hyl am nonet h)‘fl3 3 3-di met hyl - 2, 3- di hydr oi sot hi azol
1, 1-di oxi de, shown bel ow, was prepared 20 accordi ng to t he net hods
described in Exarrple 1 Yi eId 670 ng, 53 % MS (ES): 315 [IVH *. 12 April

go?g) ?g@%%-%@ert toxyca ony glhﬁ%% . The organic
pr opi onilh‘_aar negs Jhpilesh \(INapSOOX ygprd pEvapicsaedd NEhS- fdsbdue was
ohloroPRERNLYyeh o KIEBLY o i B bl
stirred for 2 h and after neutrallzatlon with NaHCO, was
5 extrécted with ethyl acetate. The organic layer was dried
(Nazso;) and concentrated. After addition of diethylether,
r3-(4—chlorophenyl)—4~(2+ethy1amino)ethyl—2—thia~1—azaspiro
[4.5] dec-3-ene 2,2-~dioxide, shown below, was cbtained as
white crystals. Yield: 52 mg, 6.3 %; MS (IS): 369 [MH]'.
10

N O cH

3

The title compound was prepared and deprotected
accordlng to the methods described in Example 1.

15 -Yield: 70 mg, 69 %; S (IS): 631 [MH]"; m.p. >90°C (decomp }



accordlng to the methods described in Exanple 1. Yield: 1%1 13§Q5@
(ES): 677 [MH . 10 The title. conpound was prepared accor ‘%ﬁ t he

met hods described in Exanple-7. Yield: 370 ng, 41 %9 M5 (ES) : 579 [MH'
mp. 10MQPYEY 2 April 2005 WO 02/32888 | PCT/ USO1/ 27 PEB/USBEIIIEXAVPLE 9
2- (R) - 2-(2- Am no- 2- et hyl pr opi onyl am no) - 3- henyl net hoxy propionic acid-N
(2-(3-(4-chlorophenyl)-2 2-di oxo-2-thia-1- 5

azaspiro[ 4. 5] dec- 3-ene-4-yl)ethyl)-Nggthylam de trifluoroacetate 10 The
title conpound, shown above, was prepared as follows. To a solution of
tetramet hyl et hyl enediamne (5 eq.) in THE (60 nmL). under Ar were added at
-75C sec-butyllithium (5 eq., in hexane) and

N-tert- butoxycarbonyl-ethyrnethylanine iS (5.eq.). The m xture was stirred
for 7 h at -75C, 4

bromonet hyl - 3- (4- chl or o- phenyl ) - §XPWP%EI1%zasp|ro[4 5]dec 3- ene

2, 2- di 0xi ge (RS0 - 1Y, Ari RS- T Oy Tl ool 3 alfihio) WS pAAAGHme Al e M xt ur'e

was “st.iryred overni gnt._ at Toom Tenperature.  After addrtiomof dcetic acid
and sat UPBeRIPHNEHEATEG e (32 (Aptiertobosylpenyib) -2 #3R1iRrEH-BS6hia7¥56 - 63

sol ut§ on was eé%&é‘ﬁif&[ﬂéfh@é hyl e a0t @*tlﬁetﬁgf) Oﬁggghfflamlde

trifluoroacetate

Hac CH3

10 " " The title compound,. as shown above; was prepared as
follows.




| ayer was dried (Na2S04) and evaporated The residue was dissolved in
CH2C12 (3 nL) and trifluoroacetic acid (3 nL), stirred foR2Aprih288% after
neutralization with NaHCO3 was 5 extracted with ethyl acetate. The organic
| ayer was dried (Na2SO4) anhd concentrated. After addition of diethylether,
- 3- (4- chYBMYPE#y| ) - 4- (2=¢€t hyl ami no) et hyl - 2- t hi a- | - azaspiTBs0124256]

dec- 3-ene 2, 2-di oxi de; shown bel ow, was obtained as white crystals. Yield:
52 ng, 6.3 @6 M5 (1S): 369 [MH'. 10 G OAS-H \I O The title conpound was
prepared andtdepr ot ected accordlng %g the nethods described in Exanple 1.
15 . Yield:. 70 ng, 69 % S (19): m p. >90C (deconp.) 12 Apri
2005 WD 02132888 PCT/ US01/ 27756 -64 EXANPLE—lO
,2-(R)-2-(2-Anino-2-nethy|propionylanino)-S-phenyInethoxy . propionic acid
N(3-(4-tert- butylphenyl) 2-di oxo-2-thia-1- 5

azaspiro[4.5 dec 3- ene- ylnethyl) N-eth lamde trifluoroacetate 10 The
title conmpoudd a§e§ﬁoﬁhtﬁ§ewymas4p¢eetmlec2«otsmar-dl—lamsplra Apr.sj 2005 WD

(12/328&&&?@£@H§051%761@x1de, shown below, was prepared from 4-
tert-butyl-benzylchloride and l-ethynyl-1-cyclohexylamine
5 according to the methods described in Examples 1 and 2.

Yield: 1.23 g, 37 %; MS (IS): 334 [MH]*.

10 : 3~(4-tert-Buty1phenyl)—4-ethy1aminomethyl~2—thia~1;
azaspiro{4-5]dec—37ene 2,2-dioxide, shown below, was
p:epered according to the methods described in Exampie 1.

Yield: 318 mg, 39 %; MS (IS): 377 [MH}*.

.

2- (R) -2 (2- (N- tert-Butoxycarbonylamlno) 2 methyl—
proplonylam1no) 3-phenyl-methoxyproplonlc ac1d N- (3~ {4 tert—




-65 3-(4-tert-Butyl phenyl)-4-rrethy| 2-thi a- I-azasplro [ 4. 51] dec- 3-ene

2, 2-di oxi de, shown bel ow, was prepared from4- tert-butyl l?e‘?ﬂ’ﬁ}?@@ﬁ ori de
and 1- et hynyl -1 - cycl ohexyl am ne 5 according to the methods described in
Exanpl esWO 0§pd8%.  Yield: 1.23 g, 37 % M (1S): 334 [ MrUsor/ams6
3-(4-tert-Butyl phenyl)-4-ethyl am nonmet hyl -2-thi a-1- azaspiro[.4. 5] dec- 3- ene
2, 2-di oxi de, shown bel ow, was prepared according to the nmethods descri bed
in Exanple 1. Yield: 318 ng, 39 % _Np_(1S): 377 [MW, 15 -

2-(R)-2-(2-(N-tert-But oxycarbonyi am no) - 2- et hyl -

pr opi onyl am no) - 3- phenyl - met hoxypr opi oni ¢ aci d N-(S-(4-tert 12 April 2005
WD 02/ 32888 -66 PCT/ US01/ 27756

but yI phebytﬂrléhea&}dl)o-)mzzda.lab@- b-anasplratdspl 8460s RN B -ene-4-

yl met hyl N—e Iam d shovvn bel ow, was prepared according to the nethod

descri betd 1Rt ﬁ“EHd& §5gWRybe bae, was prgyared AFPYAENY. 5 The

title cogpotns mwm&qb@acahdgﬂgmﬁpetbe reidng. Ieser bedsin Exanpl e
1. Yield: 291 ng, 55 s; M5 (IS): 639 10 [MH'; mp. 234C. 12 April 2005

WO 02/ 32M88 (BT U1/ PiFISe - 67

5

The title compound was prepared according to the method
described in Example 1. Yield: 291 mg, 55 %; MS (IS): 639
10 [MH]*; m.p. 234°C. o o




EXAMPLE 11 2-(R)-2-(2-Am no-2-net hyl propi onyl am no) - 3- phenyl net hoxy-

propi onic acid N-(3-(4-chloro-phenyl)-2 2-dioxo-2-thia-|I 92 April 2005
azaspiro[ 4.5]dec-3-ene-4-ylnethyl)-N-pro ylam de trifluoroacetate OH 10
The title compound, as showh above, -=was prepared as fol | ows.

3- (4- Cn™Yf 5HEFy | ) - 4- propyl ami nomet hyl - 2-thi a-i- . azaspiOT@USLY? 56 dec- 3- ene
2, 2-di oxi de was prepared according to the nethods described in Exanple 3
using propyl am ne 15. instead of nethylamne. Yield: 72 ng, .57 s; M5 (19):
369 1MH) +. 12 April 2005 VI)412/32§§§ PCT/ US111/ 27756 -68 The title
conpound was prepared and deprotecte according to the nethods descri bed
in Exanple 1. Yield: 80 ng, 70 M5 (1S): 631 [MH'; mp. 136-138C. 5 EXAVPLE
12 2-(R)-2-(2- Am no- 2-net hyl pro ionyl am no) - 3- phenyl met hoxy- propi onic
acid N-butyl-N(3-(4-chlorophenyl)=-2 2-di oxo-2

thi a-1-azaspiro[ 4. 5] dec- 3-ene-4- I'nmethyl)anide 10 trlfluoroacetate OH 15
The title conmpound, as shown abo¥8AMRBE ptepared as fol | ows.

2-(R) -2-{2-Amino-2-methylpropionylamino} - 3 -phenylmethoxy-

propionic acid N4(3—(4—chloro—phenyl)—2,2—dioxo~2—thia—1—

5 ‘azaspiro[4-5}dec~3—ene—4-y1methyl)-N-propylamide
trifiuoroacetate
O
NH, o
OH
F
F.'
10 The tltle compound as shown above, was prepared as
follows ~

3-(4—Chloropheny1)—4npropylaminomethyl;2-thia—i-
"azasplro [4.5] dec-3-ene 2,2-dioxide was prepared accordlng
| to the methods described in Example 3 using propylamlne
15 instead of methylamine. - Yield: 72 mg, 57 %; MS (I8): 369
— ,




12 April 2005 WO 02/32888 PCT/ USOI /27756 -69 )
4- But yl am nonet hyl - 3- (4-chl or ophenyl )-2-thi a-1-azaspiro [%3%?“3@@53-ene
2, 2-di oxi de was prepared according to the nethods described in Exanple 3
usi ng butwyl@nidze instead of -+ 5 methylamine. Yield: 76 mgr M (1S): 383
[MH'. The title conmpound was prepared and deprotected according to the
met hods described in Exanple 1. 10 Yield: 65 ng, 56 % Ms (1S): 645 [IVH';
m p. 145-147C. 12 April 2005 WD (12/32888 PCT/US(11127756 -70 EXAMPLE. 13
2- (R) - 2- (2- Ami no- 2- et hyl ropi onyl ani®86) - 3 henyl met hoxy- prropionic acid
N- benzyl - N- (3- (4-chl orophenyl )-2 2-dioxo-2 5 thia-I|-azas
iro[4.5]dec-3-ene-4-ylnethyl)am de trifluoroacetate 10 The title conpound,
as shown above, was prepared as follows. 15, .
4- Benzyl am nonet hyl - 3- (4- chl orophenyl )-2-thia-1- azaspiro[4.5]dec-3-ene 2,2
di oxi de, showrhaboiele asmpqunep aaedpaepai-aiingnd ocdépeotmiteds described in
Exanple 3 12 Aﬁril 2005 WO 02/32888 PCT/ US01127756 . - 71 usi ng benzyl am ne
i nst ead SFCREERYY aFF rige Wekbpdsggergribed &n Exayplegy [ M .

Yield: 80 mg, 70 %; MS (IS): 631 [MH]'; m.p. 136-138°C.

5
EXAMPLE 12
2~(R)—2—(2-Amino—2-methylpropionylamino)-3—phenylmethoxy-
. propionic acid N-butyl-N-({3-(4-chlorophenyl) -2, 2-dioxo-2-
thia—l—azaspiro[4.5}dec—3-ene—4-ylmethyl)amide
10 trifluorocacetate
©/\O

15 : The title compound, ‘as shown above, was prepared as

follows.




The title conpound was prepared and deprotected 5 accordin

% t o_t he net hods
described in Exanple 1. Yield: 23 ng, 20 s; M8 (1S): 679 22008 p..
124-128C. EXAMPLE 14 2-(R)-2-(2-Am no-2-nmnethyl propi onyl am no) - 5- phen
1-pentanoic 10 acid N-(3-(.4-chlorophen |)-2 2-dioxo-2-thia-I-

azaspi r vjog28p888c- 3-ene-4-ylneth |)-N-net hyl am de tri frwssaestat e 15 The
title conpound was prepared by coupling 2-(R)-2-(2- _
(N-tert-butoxycarbonyl am no) - 2- net hyl propi onyl am no) - 5- phenyl pent anoi e
acid (1.2 eq.) with 3-(4-chlorophenyg. - 4-

met hyl am nonet hyl - 2-t hi s-1-azaspi ro[ 4. 5] dec- 3-ene 2,2 20 di oxi de (Exanple
3) and subsequent deprotection according to.. the nethods described in
Exanple 1. Yield: 100 ng, 91 % M5 .(IS): 601 [MH'; mp. 120-123C. WO
02/ 32888 1 PCT/USQ /27756 -72 EXAMPLE 15 . 2- (R -2-

2- Am no- 2- et hyl pr oi onyl am no) - 3 henyl et hoxy- propi oni c acid

et hyl - ( 1arBURy ot mnd o 4 phte i ozopnenyi) T2 Bl £ daepiro

~thia-1- qzasp aek43 5d gy 3 afesdigd m%%gx&ga&g&f%%%ﬂ@r&ﬁ%‘éhe title

conpound, as shown above, was prepared as 1

N- (1- Ac &efheds| daesyiyerh ey IBrampdise Subsénanbaeylemsing rigpthead fofom

phenyl 18z on | pri dgls .ejby y e am ne according to
t he ne?ﬁ%ggggggg%‘igbeé*%&a%enp e g?d?xgpg?’l% t%‘ﬂ”lvrs (1S): 296 [N .

HC > NH

ci

The title compound was prepared and deprotected
according to the methods described in Example 1.

10 Yield: 65 mg, 56 %; MS (IS): 645 [MHI*; m.p. 145-147°C.




15 .NHS O O1,4-D nethyl-3-phenyl-2-this-I|-azaspiro[4.5]dec-3-ene

2, 2-di oxi de, shown bel ow, was prepared according to the 1212Mwrii0@H05 WO
02/ 32888 PCT/ USO1/ 27756 - 73 nmet hods described in Exanple 1. Yield: 2.08 g,
99 % MEWOURSIESS 292 [ MH| PCT/USO1/27756

4- Et hyl am nonet hyl - 1- net hyI 3-phenyl -2-thia-|-azaspiro [4.5] dec-3-ene:

2, 2-di oxi de, shown bel ow, was prepared according to the nethods descri bed
in Exanple 1. Yield: 1.2 g, 50 % MS,(LS): 335 [MH] . 10 12 April 2005 WO
02132888 PCT/ US01/ 27756 -74
2-(R)-2-(2-(N-tert-Butoxycarbonyl am no) - 2- net hyl - propi onyl am no)

- 3- phenyl net hoxy-propionic acid N-ethyl-N(1-

met hyl - 2, 2- di oxo- 3- phenyl - 2-t hi a-| -azaspi ro[ 4. 5] dec- 3-ene-4 5

yl met hyl ) ani de, shown bel ow, was prepared according to the nethods
described in Exanple 1. Yield: 6 LE983 9% M5 (1S) : 697 [MH 4. CH3 CH3

CH3 2- (R) -2~ (2-Amino- 2-methylproplonylam1no) -3-phenylmethoxy-
propionic acid N-benzyl-N-{3-(4- chlorophenyl)-2,2-d10xo-2—
5 | thia-l-azaspiro(4.51dec-3-ene-4-ylmethyl)amide

trifluoroacetate

Hac CH3

.10 * ~ The title compound, as shown above, was prepared as
follows.

15‘_ 4- Benzylamlnomethyl 3 (4- chlorophenyl) 2-thia-1-
azasp1r0[4 5]dec-3-ene 2 2- -dioxide, shown above, was

prepared according to the methods described in Example 3



10 The title conpound was prepared according to the nethods,K described in

Exanple. 7. Yieldi 1.2 g, 50 % M (1S): .597 [MH': m p. 2AREE%0%econp. )
12 April 2005 EXAMPLE 16 2-(R)-2-(2-Am no-2-nethyl propi onyl am no) - 3- henyl
met hoxypr opi oni ¢ acid N-ethyl-N-(2 2-di oxo-3-phenyl-2-thia- 5

1- azaspM 282888 dec- 3- ene- 4- yl met hyl ) ani de hydr ochl ori decyifsoiHyesst i tl e
conpound, as shown above, was prepared as 10 WO 02732888 PCT/ US01727756
foll ows. dioxide, shown bel ow, was prepared from N (1-

acet yl cycl ohexyl) - phenyl nmet hanesul fp,pflm' de, prepared in Exanple 15,
according-to the nmethods described i " Exanple 2.

. 4- Met hyl - 3- phenyl - 2-t hi a-| -azaspiro[ 4. 5] dec-3-ene 2,2 15 Yield: 1.7 g, 70
% MS (1S): 278 [ MHL*.

4- Et hyl ai8imeimeLAY A Nyl zl=1 Bi l'ﬁﬁ'@l,. Q[ 4.5 -, .3ene 2, 2-di oxi de,
shown bel 0\?\2@ was %%gggggdygsc%%é%i%ntlo I%{K%?h 2%%%3&0 f%zi“é‘zaéé :
PCT/ USO T2 MB561S) 7646 e (Ml hods described in Exanple 1. Yield: 440 ny, 22
(1s) : 321 [M'. 2-(R-2-(2-(N-tert-Butoxycarbonyl am no)-2-nethyl- 5
pr opi onyl am no) - 3- phenyl met hoxy- propi oni ¢ acid N-ethyl-N
(2, 2- di oxo- 3Tiphanit e -ddrippundazaspprebd relidesd3depeotected
5 according to the methods described in Example 1. Yield: 23

mg, 20 %; MS (IS): 679 [MH]*; m.p. 124-128°C.

EXAMPLE 14

2-(R)—2—(2«Amino-2~methylgxopionylamino)—5—phenyl—pentan6ic
10 _ acid N-(3-(4-chlorophenyl)-2,2-dioxo-2-thia-1-

azaspiro{4.5]dec-3—ene—44ylmethy1)—N—methylamide

trifluoroacetate

H

LG CH, : .
[®) . AT O
, NH,

15
The title compound was prepared by coupling 2r(R}~2-(2—
'{Nétert~butdxycarbonylamino)—2—metthpropiony1aﬁ;no)-5—
phenylpentanoic'acidltl.z eq.) with 3-{4-chlorophenyl}-4-
methylaminomEthyl—z—thia—lfazaspiro[4;5]dec~3—ene 2,2-
720 dipxidg (Ekample 3) and subsequent deprotection according to.
the methods describgd in Exaﬁple'l. Yield: 106 mg, 91 %;-Mé
{IS): 601 [MH}*; m.p. 120-123°C. . '




yl met hyl ) am de, shown bel ow, was prepared according to the nethods
described in Exanple 1. Yield: 900 ng, 96 M5 (IS) : 683 [iRHpril 20@6 15 20
The title conpound was prepared according to the .methods described in
Exanmpl e WOO3¥88: 450 ny, 55 % MS (1S): 583, [M'; mmz‘lus@ﬁﬁﬁmlecorrp)
25 12 April 2005 WD (12/32888 PCT/USQ /27756 -77 EXAMPLE 17
2-(R)-2-(2-Am no -2-nethyl pro -nethyl propi onyl am no) -3-phenyl met hox aC|d
N (3-(3-chioro henyl)-1-nmethyl-2 2- X0-2- 5

thia-|-azaspiro[ 4. 5] dec- 3-ene-4-yl met fiy1) - N- et hyl ani de hydrochl ori de HCl
The title.conmpound, as shown above, was prepared as 10 foll ows.

N- (1- Acetyl cycl ohexyl ) - 3-chl or ophenyl net hane- sul fonam de, shown bel ow, was
prepared from 3-chl orobenzyl chloride and 1-ethynyl cycl ohexyl am ne
according to the nethods described in Exanple 1. Yield: 0.77 g, 35 a; I\/S
15 (1S): 330 [MH"'. 12 April 2005EXAMKEIIER 1137888

2-(R);2—(2—Amino—2—methylpropionylamino}-31Q§enylmethoxy—
propionic acid Neethyl~N-(1—méthy1—2,2—di0xo-3-phenyl—2—
5 thia-l-azaspiro[4.5)dec-3-ene-4-ylmethyl)amide hydrochloride

H30 CHa

The title compound, as shown above, was prepared as
10 follows.

N- (1-Acetylcyclohexyl}phenylmethanesul fonamide was
prepared from phenylinethane- sulfonylchlorlde and i-
ethynylcyclohexylamlne according to the methods descrlbed in

. Example 1. Yield: 6 g, 73 %; MS (IS): 296 [MH]*.
15

o

Q 7 HSC - | ‘ : kr’
—/ s—NH :

’? _\\0'

1 4~ Dlmethyl 3—pheny1 2-thia-1- azasp1ro[4 S5ldec-3-ene

2,2~ d10x1de, shown below, was'prepared accordlng to the




PCT/ US01/ 27756 -78 3-(3-Chi orophenyl)-1,4-dinethyl-2-thia-|-azaspiro [4.5]
dec- 3-ene 2, 2-di oxi de, shown bel ow, was prepared accor di ngl2 Awil 2885 net hods
described in Exanple 1. Yield: 0.7 g, 945 M5 (1S): 326 [MH'. C1
3- (3-Chl orophenyl ) - 4- et hyl am nonet hyl -1 - met hyl - 2-t hi a-

1- azaspwioapA42s3$ dec- 3- ene 2, 2-di oxi de, shown bel ow, wagctpsepsared accor ding
to the nmethods described in Exanple 1. 10 Yield: 230 ng, 31 % Ms (1S): 369
[MH'. 12 April 2005 WD 02/ 32888 PCT/ US01127756 -79
2-(R)-2-(2-(N-tert-Butoxycarbonyl am no) - 2- net hyl -
propi onyl ani no) - 3- phenyl.met hoxypr opi’éni ¢ acid N-(3-(3-
chl or ophenyl ) - 1- net hyl - 2, 2- di oxo- 2-thi a-| -azaspiro[ 4. 5] dec 5
3-ene-4-yl net hyl ) - N-et hyl am de was prepared according to the nethods

descri bed,in Ex le..l.,Yield: 430 98 % |S).: 731 . 10 The -
title cénr?ﬁéﬁﬁﬁ é%ngcﬁlr%%%rlé}j E%@E‘Biﬁi gg Hbg}cﬁ:e J\E@t %dd)ggdéécykm;ﬂd in Exanmpl e
7. Yiel dIs34020y, (9% M5 (1S): 631 [M)*; mp. >128C (deconp.) WO ’

(12/ 32888 -80 PCT/ USOI / 27756 EXAMPLE 18
2- (R) - 2- (2- Am no- 2- et hyl propi onyl am no) - 3- phenyl net hoxy

5 4-Ethylaminomethyl-1-methyl-3-phenyl-2-thia-l-azaspiro
[4.5] dec-3-ene 2,2-dioxide, shown below, was prepared
according to the methods described in Example 1.

Yield: 1.2 g, 50 %; MS (IS): 335 [MH]'.

10 ' ' , .




ropionic acid N—(3 (2- chlorophenyl) 1 met hyl-- 2, 2- di oxo- 2
~iro[ 4. 5] dec- 3-ene-4-yl met hyl ) - N- et hyl ani de hydrochlorlde ddAPriheods t | e
conpounqvu%ﬁﬂig wn above, was prepared as 10 fol |l ows.
N-(1- Acetyl Cy hexyl ) - 2- chl or ophenyl et hane sul f onam dBCT&R&I736el ow, was
prepared from 2- chl orobenzyl chloride and 1-ethynylcycl ohexyl am ne
according to the nethods described in Exanple 1. Yield: 1.67 g, 35 % 15 -
M5 (1S) © 330 (NPﬂ . 3-(2-Cnhl orophegyl)) -1, 4-di met hyl - 2-t hi a-1 - azaspiro
(4.5] dec-3-ene 2,2-dioxide, shown bel ow, was prepared accordi ng NH2 NH
HCl 12 April 2005 WD 112/ 32888 PCT/USQO /27756 -81 to the methods descri bed
in-Exanple 1. Yield: 630 ng, 39 % MS (IS): 326 [MVH"'.
3- (2- Chl or ophenyl ) - 4- et hyl am nonet hyl - 1- net hyl - 2-t hi a-
| -azaspiro[ 4. 5)dec- 3-ene 2, 2-di oxi de, shown bel ow, was prepared accordlng
to the methods dPs@riBedNrheEkaRgtexycarkpay Hamdas) rzy: nathyh- VS ( | S): 369

[MA" . IgrdiPiddy 128 20Y030203a5%fe t noxf PP BAL! 286 88- et hy1 -N- (1-
methyl-2,2-dioxo-3-phenyl-2-thia-1l-azaspiro[4.5]dec-3-ene-4-
5 ylmethyl)amide, shown below, was prepared according to the
methods described in Example 1. Yield: 640 mg, S8 %; MS
(18): 697 [Mu]*. ‘

The tltle compound was prepared accordlng to the .
methods described in Example 7. Yield: 1 2 9, 50 %; MsS (1Is):
597 [MHIY; m. p. >106°C (decowp.)



2-(R)-2-(2-(N-tert-Butoxycar bonyl am no) - 2- net hyl
pr opi onyl am no) - 3- phenyl nmet hoxy- propi onic acid N-(3-(2- 12 April 2005

chl orophenyl ) - 1- net hyl - 2, 2-di oxo-2-thi a-|1 -azaspiro [4.5]

dec- 3-ene | met hyl ) - N—ethylanlde was prepared according to the nethods
descrlbéYpi'Zﬁ%ﬁ‘)?arrple 1. Yield: 430 ng, 98 % MS (IS): PE3WSHMIS6 H3C CH3
0 CH3 CH3 HCH3 NH CH3 10 The title conpound was prepared according to-the
met hods described in Exanple 7. Yield: 310 ng, 81 s; M5 (IS) : 631 [ MU'
m p. .>130C (deconp.) 12 April 2005_,d0 112/32888 PCT/USO /27756 -83 5
EXAVPLE 19 2(R)-2-(2-Am no- 2- nethylproplonylanlno) 3- phenyl
rilethoxypropionic acid N-ethyl-N1-nethyl-2 2-di oxo-3-(4-

trifluoronmethyl phenyl)-2-thia-l-azas iro[4.5]dec-3-ene-4- ylnethyl)an de
hydrochl ori de CF' The title conpound, as shown above, was prepared as
follows. 10 N-(1- Acetyltyclohexyl% é -trifluoronethyl phenyl)

met hanesul f onani de was prepared ¥ L& t%§ £ | uor orret hyl -

2- (R} -2-(2-Amino-2-methylpropionylamino) -3 -phenyl -

methoxypropionic acid N-ethyl-N-(2,2-dioxo-3-phenyl-2-thia-

5 i-azaspiro[4.5]1dec-3-ene-4-ylmethyl) amide hydrochloride

MG on

o
NH,

' : o N/J

The title compound, as shown above, was prepared as
10 follows. 7 , | : | '
4—Methy1-3—phenyl—z-thia—l-azaspiro[4 5ldec-3-ene 2,2-
-dlotlde, shown below, was prepared from N- {1-
‘ acetylcyclohexyl)~phenylmethanesulfonamlde prepared in
- ‘Example 15, according to the methods described in Example 2.
15 Yield: 1.7 g, 70 %; MS (IS): 278 [MH]™. i

4—Ethy1aminomethyl-3-pheﬁylwz-thia—l-azaspiro[4.5]dec-"
'3-ene 2,2-dioxide, shown beéelow, was prepared according to




benzyl chl ori de and 1 et hynyl cycl ohexyl am ne according to the nethods
described in Exanple 1. Yield: 1.38 g, 33 % M5 (1S) : 36@AMi4RO05S NH 15
1,4-D wehnybug &4;trifluoronethylphenyl)-2-thia-|- azaspi ro[ 4. 5] dec- 3-ene
2., 2-di oxi de " Rown bel ow, was 12 April 2005 Wi "N PMN BETMNSSGS77i 6 - 84
prepared according to the iethods described in Exanple |I. Yield: 1.3 g, 97
0; Ms (1S): 360 [IWH F3C 4-Ethylam nonet hyl -1 -nmethyl-3-(4-trifluoronethyl
phenyl )-2-thia-1-azaspiro[ 4. 5] dec- 3- erg -2, 2- di oxi de was prepared accordi ng
to the nmethods described in Exanple 1. Yield: 630 ng, 42 % M5 (1S): 403
[MH +. 12 April 2005 WO 02/ 32888 PCT/ US01/ 27736 -85
2-(R)-2-(2-(N-tert-But oxycarbonyl ani no) - 2- et hyl -
prop|onyI&hﬁn@?t@p@ﬁe®@$mEBM5&yupﬁb@mmﬂec1aC|&;Nléthyhehmgl 22 %; MS
met hyl - i g g é = Jlfluoronethylphenyl) 2-thia-1 5
azaspiro idec ne-4-yl met hyl ) am de, shown bel ow, was prepared
according to the nethods descrlbeqfkp Exa ’
H,C

2~(R)—2—(2-(N—tert-Butoxycarbonylamino)~2—methyl—

5 propionylamino)—3—phenylmethoxy-propionic acid N—ethylfN—
(2, 2-dioxo-3-phenyl-2-thia-1-azaspiro[4.5]dec-3-ene-4-
ylmethyl)amlde, shown below, was prepared according to the
methods described in Example 1. Yield: 900 mg, 96 %; MS
(IS): 683 [MH]*. '

.10
CH,
CH,
CHs
; ‘15 .
| .
20

The title compound was prepared according to the
.methods described'in Example 7. Yield: 450 mg, 55 %; MS
(18): 583 [MHI'; m.p. >94°C (decomp.)

. 25 V .




Yield: 330 ng, 96 % MS (I1S): 765 [MH . CH3 10 The title %Y{r&gfund was
prepared according to the nethods described in Exanple 7.1 490960 ny,
56 % M5 (I1S): 665 [MH"; mp. >110C (deconp.) 12 April 2005 PCT/ USO1
/27756 -86 EXAMPLE 20
2- (R) - 2\ QY%4R8$0- 2- et hyl pr opi onyl ani no) - 3- pheny! et hoﬂ&Clempvbm c acid
N-et hyl - N- (1-nmet hyl - 3-(4-nitrophenyl )-2 2 5
di oxo-2-thi a-1-azaspiro[ 4.5]dec-3-ene-4-ylnmeth |)am de hydLochIoride HC
02N " The title conpound; as shown abgye, was prepared as 10 foll ows.
N- (1-acetyl cycl ohexyl ) - (4-ni trophenyl') net hane- sul fonam de was prepared
from 4-nitrobenzyl-chloride and 1 . ethynyl cycl ohexyl am ne according to the
nmet hods described in Exanple 1. Yield: 1.8 g, 52 M5 (1S): 341 [MH'. 15 S

NH 1; 4- Di net hyl - 3- (4-ni trophenyl )-2-Chi a-1-azaspiro [4.5]. .dec-3-ene
2, 2-di oxi de, shown bel ow, was prepared according 12 April 2005 WD 02132888
PCT/ USO1/ 27756 - 87 EXAMPLE 17 :

2—(R)-2~(2-Amino-2—methylpropionylamino)—3-phenylmethoxy—

Eggpionic acid N—(3—(3«chlorqpheny1)el-methyl—z;z—dioxo~2-

5 thia-l-azaspiro(4.5]dec-3-ene-4-ylmethyl) -N-ethylamide

hydrochloride

HC!

TE

Ihe title compound, as shown above, was prepared as
10 follows.

'N-(l—Acetylcyclohexyl)«3-ch10ro§hénylmethane-
sulfonamide, shown below, was prepared from’3—chlorobenzy1—_
chloride and 1-ethyny1cyclohexy1amihe aééording.to the -

' methods described in Example 1. Yield: 0.77 §, 35 %; MS
15 (IS): 330 [MH]*.




to the nethods described in;Exanple 1. Yield: 750 ng, 50 % M (1S) : 337
[MHt. 5 4-Ethylam nonet hyl - 1- met hyl - 3- (4- ni t rophenyl ) - 2- tiRiApriL 2005
azaspiro[ 4. 5] dec- 3-ene 2, 2-di oxi de, shown bel ow, was prepared according to
the met N\W@2EB8%ri bed in Exanple 1. Yield: 300 ng, 36 ®CTNSYA'EY: 380

[ MHI +. 10 WD 02/32888 -88 PCT/US01/ 27756 2- (R -2- (2:-
(N-tert-Rqgtoxycarbonyl am no) -2-nethyl- propionyl am no)

- 3- phenyl - neehoxypropi onic acid N et_t) | - N-(1-

met hyl - 3- (4- ni trophenyl ) -2, 2-di oxo-2-thi a-1-azaspiro [4.51 5

dec- 3-ene-4-yl nethyl )am de was prepared according to the nmethods descri bed

in Exanple 1. Yield: 230 ng, 41 % Ms (IS) : 742 [MH ~. H3C CH3 0 CH3 CH3
CH3 10 The title conmpound was prepar ed accordi ng to the nethods descri bed
in Exanple 7. Yield: 160 ng,.76 %:- |S) 642 [MH'; mp. 131-135C. 12

April 2005 vbb?f@@ga@ph@%@%yﬂ?d%et EANRIE 12 @zaspiro [4.5]
2-(R) - 2- f2zAq nfﬁ{ fﬂ?téﬂg;':ﬁﬁgp' Qizl Lrﬂ ?Q)w “ A ISR RAAX Yo cBEQPLGNI € aci d

N- ( 3- (4- br onophe I 0X0-
to the methods described in Example 1. Yield: 0.7 g, 94 %;

5 MS (IS): 326 [MH]'.

3- (3~Chlorophenyl) -4-ethylaminomethyl-1-methyl-2~thia-
1-azaspiro[4.5]1dec-3-ene 2,2-dioxide, shown below, was
prepared according to‘the_methods described in Example 1.

10 Yield: 230 mg, 31 %; MS (IS): 369 [MH]".




5 azaspiro[ 4.5]dec-3-ene-4-yl methyl)-N-et hyl ami de hydr ochll o;{ ?ISOThe title
conpound, as shown above, was prepared as 10 fol | ows.
4- Bronomet hyl - 3- (4- bromophenyl ) - 2-thi a-1 -azaspiro [4.5] dec-3-ene
2, 2-di oxi de, shown bel ow,, ‘was prepared from 4- bronobenzyl chloride and _
1~ et hynHO8H3#8exyl ani ne according to the nethods deserisbed2irmeExanpl es 1
and 2. Yield: 232 15 ng, 48 % MS (1S): 434 [MH'. 12 April 2005 WO
(12132888 PCT/ US01/ 27756 -90 3-(4-Bronophenyl)-4- ethylanlnonethyl 2-thia-1-
azaspiro[ 4. 5] dec- 3-ene 2, 2--di oxi de,, shown bel ow, was 5 10 prepared
according to the met hods described i'Mm Exanple 1. VYield: 125 ng, 59 % M
(1'S): 399 [MH'. B The title conpound was prepared and deprotected
according to the methods described in Exanples 1 and 7. Yield: 140 ng, 72
% M5 (IS): 661 [MH mp. >140C (.deconp.) 12 April 2005 WD 1) 2132888
PCT/USC&127756 91 EXAMPLE 22 :

—(R) 2~ (2- (N-tert-Butoxycarbonylamino) -2- -methyl-

proplonylamlno)—3—phenylmethoxyproplonlc acid N- (3-(3-
chlorophenyl}-1-meﬁhy1—2,2-dioxo—2-thia—1—azaspiro[4.5]dec—

5 3-ene-4-ylmethyl)-N-ethylamide was prepared according to the
methods described in Example 1. Yield: 430 mg, 98 %; MS
(IS) 731 [MHI'.

. CHS
CH,
CH,

10 The title compound was prepared accordlng to the

methods described in Example 7. Yield: 340 ng, 89 2:MS
(I8): 631 [MH]"; m.p. >128°C (decomp.)




2-(R)-2-(2-Am no-2-nmeth 1 ro ionyl am no)- 3-phenyl met hoxy- propionic acid
N=et hyl - N-2 2-di oxo-3-(3-trifluoronethyl 5 12 April 2005

phenyl )-2-thia-1-azaspiro[ 4.5]dec-3-ene-4-ylnethyl)am de trifluoroacetate
OH The tWOIS38%pound, as 10 foll ows. shown above, wasqieparest as

4- Brononet hyl - 3-(3-trifluoronethyl phenyl)-2-thia-I-

azaspi ro[ 4. 5] dec- 3- ene. 2, 2-di oxi de, shown bel ow;, was, prepared from
3-trifluoromethyl benzyl - chl ori de and & et hynyl cycl ohexyl am ne according to
the nethods described in. 15 Exanpl e €21 and 2. Yield: 1.59 g, 47 % M5
(1S):.424 [ MA]'. 4-Ethyl ami nonet hyl -3-3-trifl uoronet hyl phenyl)-2-t hi a-
azaspi ro[ 4. 5] dec- 3-ene 2, 2-di oxi de, shown bel ow, was 12 April 2005 WJ
112/ 32888 PCT/ US411/ 27756 -92 prepared according to the nethods descri bed
in Example,|. Yield: 389 ng, 27 % M (1S): 389 [MH +. The title conpound
was -prepared and deprotected 5 abBEBMEBLEGLE 0 t he nethods described in

) 5C %deconp ) -
. : O oxy 10
prOpIOnICE“QE;bﬁ¢GHdEﬂd-N-«2 22dcbkﬁmdpnehymminAmduﬁyﬂlpya dloxo 2-
thia-gl. -azagpif ol 4 9085 0Ta00Fad: Y IOV ATTE, (T LugT qacerate

hydrochloride

0§T/&<

HCI

The title compound, as shown above, was prepared as
10 follows
N-(1- Acetylcyclohexyl) -2- chlorophenylmethane—
sulfonamide, shown below, was prepared f;om 2-
chlorobenzylchloride and 1-ethynylcyclohexylamine aocording
- to the methods described in Example 1. Yield: 1.61 g, 35 %;
15 MS (IS): 330 [MH]'. o |

Cl

CHCT Y
S

y
0%

3-{2-~ Chlorophenyl) -1,4- dlmethyl -2-thia-1- azasplro [4. 5]

dec-3-ene 2,2- dioxide, shown below, was prepared according




H3C 15 The title conpound, as shown above, was prepared as follows.

4- Et hyl am nonet hyl - 3- (4- net hyl phenyl )-2-thi a-1- azaspi r o] 4l ZAp#2085 ene

2, 2-di oxi de, shown bel ow, was WD 1) 2132888 -93 PCT/ 0s111/ 27756 prepared
according to the nethods described in Exanples 1 and 2. Brom nation with
N- br ono VR 8¥13B%% de afforded a mixture of PCT/USOY/27756

4- br ononet hyl - 3- 4- et hyl phenyl )-2-thia-1- azaspiro[4.5] dec-3-ene

2, 2-di oxi de and 3-(4-brononethyl 5

phenyl) - 4-met hyl - 2-t hi a-| - azaspi r o[ 4, p] dec- 3-ene 2, 2- dioxide. The raw

m xture (400 ng) was dissolved in ethanol (10 nL) and ethylamne (70 %in
water, 5 nL) was added. The solution was stirred overnight at room
tenperature, concentrated and the residue was dissolved in CHCl12, washed
10 wi th osattie aREnedk’ ackesi Med hid-Bxddid -1 Af tele130ldighigoR, ()f39'\'é‘0‘I and
extraction mnth CH2Cl2 the organic layer was dried (Nazsd? -
evapor at'Bu.(Ifhe 846 pWEl:lucts were separated by colum chr omat ogr aphy
(CH2C12/ acetone 9:1) and the title compound conpound

[ 4- Et hyl am nonet hyl - 3- (4- et hyl phenyl 15 thia-I-azaspiro[4.5]dec-3-ene
2, 2- d|0X|de] was isol ated as: whj als. Yield: 80 ng, 24 % M5 (1S):
334 [MH'. H3C The title conpouRnd pt epared according to the net hods
described in Exanmpl e 1. Yield:%70 —gﬁa

_ 3-(2-Chlorophenyl) -4- ethylamlnomethyl l-methyl-2- thla— |
5 1l-azaspiro[4.5}dec-3-ene 2,2-dioxide, shown below, was
~ prepared according to the methods described in Example 1. -

Yield: 230 mg, 30 %; MS (IS): 369 [MH]".




20 (1S): 597 [WMH,; MP. >90C (deconp.) 12 April 2005 WO Q 2
PCT/ USO01/ 27756 -94 EXAMPLE 24 2- agprﬁ%%
(R) - 2-(2- Am no- 2- et hyl pr opi onyl am no) - 3- phenyl net hoxy- propionic acid

N et hyl -WO(033%848 net hyl - 2 2-di oxo-2-thia-1 S PCT/USHI2T756 )
azaspiro[ 4. 5] dec- 3-ene- 3-yl ) phenyl net hyl )am de trifluoroacetate OH O=SIN
011 H The title conpound, as shown above, was prepared as 10 foll ows.

3- (4- Et hyl am nomet hyl phenyl ) - 4- et hyl - 2-thi a-1. - azaspiro[ 4..5] dec- 3-ene

2, 2-di oxi de, shown bel ow, was isol af8d as a second fraction from col um
chromat ography in the experinent described in Exanple 23. Yield: 80 ng, 24
% 15 M5 (IS) 334 [MH' . 12 April 2005 WO (12/32888 PCT/US01/27756 -95
The title conpound was prepared and deprotected according to the mnethods
described in Exanples 1 and 7. Yield: 90 ng, 53 0; M5 (IS): 597 [ MH +,

M P. 90-100C B~ (Rlechn{®-~ (Bx&mpite BRboxycarbonylamino)-2-methyl -

2- (R~ 2- (AT 00T 285 PA2R) AL ATLN) - 35 Pheny L IBLhRXY, 5
chlorophenyl) -1-methyl-2,2-dioxo-2~thia-1-azaspiro [4.5]
5 dec-3-ene-4-ylmethyl}-N-ethylamide was prepared according to
the methods described in Example 1. Yield: 430 mg, 98 %; MS
(Is): 731 [MH]*.

10 The title compound was prepared according to the -
methods described in Example 7. Yield:'310 mg, 81 %; MS
(Is): 631 [MH]*; m.p. >130°C (decomp.)




propionic acid N-ethyl-N-(1-ethyl-2 2-di oxo-3- phenyl-2-thia- 10

1- azaspi ro[ 4. 5] dec- 3-ene- 4-yl net hyl Yami de trifluoroacet at d2@#ritRe0% it | e
conmpound, as shown above, was prepared as follows. 15 12 April 2005 WO
02/ 32888 PCT/ USQ /27756 -96 '

1- Et hy| WR%E845$| - 3- phenyl - 2- t hi s- | - azaspi r o[ 4. 5] dec- 3- PER¥SR/7Hi oxi de, -
shown bel ow, was prepared from N (1- .
acet yl cycl ohexyl) - phenyl nmet hanesul f onanm de (Exanple 15) 5 according to the
nmet hods descri bed in Exanple 1 using,,iodoethane instead of iodonethane.
Vield 1.56 g 75 % N& (1) : 306 33"

1- Et hyl - 4- et hyl am nonet hyl - 3- phenyl - 2-Chi a-1- 10 azaspiro[ 4. 5] dec- 3- ene

2, 2-di oxi de was prepared according to the nethods described in Exanple 1.
Yield: 150 ng, 6% M5 (IS) : 34xAiilgt.1LH3 15 The title conpound was
prepared and deprotected according to the nethods described in Exanple 1.
Yield: 150 nmg-{B>-85 (RRARimy-2 -reathy WagopiavyRamignd - 3-pbeoph-) 12 Apri |

2005 VO OgeBRBRSpPGTE R0 2@ -dVhyl -N-1-methyl-2, 2-dioxo-3- (4-

trifluoromethylphenyl) -2-thia-1-azaspirol4.5]dec-3-ene-4-

5 ylmethyl)amide hydrochloride

MG ch,

HCI-

The title compound, as shown above, was prepared as
follows. | l , ‘
10 ‘ iN~(1-Acetleyclohexyl)-(4—triflu§£oﬁethylphenyl)
methanesul fonamide was prepared from 4-trifluoromethyl-
 _benzy1chloride and 1—ethynylcy¢lohexylamihe according to the
methods described in Example 1. Yield: 1.38 g, 33 %; MS
(IS): 364 [MH]*. o |

15 .
1}4-Dim€thy1—3—(4—trifluoromethyiphenyi)—zéthia-l—

azaspiro(4.5]dec-3-ene 2,2-dioxide, shown below, was



EXAMPLE 26 2-(R)-2-(2-Am no-2-nethyl propi onyl am no) - 3- phen | net hoxy

Dropi oni ¢ acid N-ethyl-N (2 2-di oxo- 3- - (3- phenoxyphenyl ) - 328\pril 2005 .
thia-1-azaspiro[ 4.5]dec-3-ene-4-ylnethyl)-N-ethylam de trifluoroacetate
The titl@Yd6RPBUnd, as shown above, was prepared as 10PETHVSBRETS

N (1- Acetyl cycl ohexyl) - 3- phenoxyphenyl net hane sul f onam de, shown bel ow;
was prepared from 3-phenoxy benzyl chl oride and 1-ethynyl cycl ohexyl am ne
according to the nethods described igy_Exanple 1. Yield: 1,57 g, 18 % M
15 (1S) : 388 [MH '. 12 April 2005 WO 02/32888 PCT/USQO /27716 -98

4- Met hyl - 3- ( 3- phenoxyphenyl )-2-thi a-1 -azaspiro [4.5] dec-3-ene 2, 2-di oxide
was prepared according to the nethods described in Exanple 2. Yield: 0.35
g, 37 % pkEpitsy) addérding Md 'the methods described in Example 1. ’
4- Et hyl 3?1 nfget hyl - 3- ( 3- phenoxyphenyl ) - 2-t hi a- 1- azaspiro {4.5] dec-3-ene

2, 2- di oxi 48+ showh Beldly,* wd® (ﬁﬁépaﬁéa' d¥Ebidi ng to the nethods descri bed
in Exanple 1. 10 Yield: 120 ng, 30 % Mo (1S): 413 [MH . The title. ’
conpound was prepared and deprotected
in Exanple 1. Yield: 15 ng, 7 %HN(..S (1
April 2005 3

F,C
- 4-Ethylaminomethyl-1-methyl-3- (4~trifluoromethyl-
5 phenyl)-2-thia-l1l-azaspiro[4.5]dec~3-ene 2,2-dioxide waé
prepared according to the methods described in Exampie 1.

Yield: 630 mg, 42 %; MS (IS): 403 [MH]*.




WO (12/32888 PCT/ USI I 1/277 6 -99 EXAMPLE 27 2-(R)-2-(2-An11' %"?2 éh | pro
i onyl am no) - 3- phenyl net ho - propionic acid N-(3-(3-bronnphg J? E ‘

2-di oxo-2-thia-i 5 azaspiro[4.5]dec-3-ene-4-ylnmethyl)-Nethylam de
trifluoroacetate The title conpound, as shown above, was prepared as 10
fol | ows.W89YEBEE orophenyl ) - 4- met hyl - 2-t hi a- | - azaspi ro [PETASUETS6 3- ene_ -
2, 2-di oxi de was prepared from 3-bronobenzyl -brom de and
1-ethynyl -i -cycl ohexyl am ne according to the nethods descri-bed in Exanpl es
1 and 2. Yield: 680 mg, 72 % M5 15 4dS) @ 357 [MH] *. 12 April 2005 WJ
112/ 32888 "PCT/ USI | 1127756 -100 _ '
3-(3-Bronophenyl ) - 4- et hyl am nonet hyl - 2-thi a-1-azaspiro [4.5] dec-3-ene

2, 2-di oxi de was prepared according to the nethods described in Exanple 1.

"5 Yield: 95 ng, 13% MS (1S): 399 [WMH + The title conpound was prepared and

depr ot ect ed accordin% to the methods described in Exanple 1. Yield: 150
ng, 81 % MS21(By -2-d63 (NpFput -Bhbexyrebaptani 0o EXAMREELEB- 2- :
(R) - 2- (Zrhipsony 3 aREHBY L BLOnLOPMATINR) pHRIBAY b 28003 ROL Eny £
(2 ?ph{y%,@,azxygfoxo_ g_@h,g%e; PUAHARL oY RIS L 280b 2R Eny PR (2 -
methyl-2,2-dioxo-3- (4-trifluoromethylphenyl)-2-thia-1-
5 azasPiro[4.5]dec—3-ene-4—ylmethyl)amide, shown below, was
prepared according to the methods described in Example 1.

Yield: 330 mg, 96 %; MS (IS): 765 [MH]"*.

HC_ CH; O CH,
0 ' /%CH
h'/”\ . s
_ CH,

F,C

10 The title compound was prepared according to the
. methods described in Example 7. Yield: 160 mg, SS %:; MS
(18): 665 [MH]*; m.p. >110°C (decomp.) -




azaspiro[4.5)dec-3-ene-4-ylnmeth | )am de trifluoroacetate Eé CH% é The
title conpound, shown above, was prepared as follows. 12 AR 3 WO
0112132888 PCT/ US01/ 27756 -101 The title conpound was prepared from

4- et hyl anY n62**Het hyl - 3- phenyl - 2-t hi a- | - azaspi r o 4. 5] decEGL/EHY/22758- di oxi de
(Exanmpl e 16) and deprotected according to the nmethods described in Exanple
5. Yield: 670 mg, 90 % MsS (1S): 582 5 [MH ; mp. 95-110C. EXAMPLE 29
2- (R)-2-(2- Am no- 2- et hyl pr opi onyl amgga) - 3- henyl net hoxy propionic acid
N-et hyl - N-(3-(4-fl uorophenyl)-2 2-dioxo-2 10
thi a- 1-azaspiro[ 4. 5] dec-3-ene-4-ylnmethyl )am de trifluoroacetate H3C . CH3
OH The title conpound, as shown above, was prepared as follows. 15 WD
(12/ 32888 -102 3-(4-Fluorophenyl)-4=net hyl =2-thi a-1-azaspiro [4.5]

dec- 3-ene 2, 2-di oxi de, shown belgﬁgmgga_ggepared from 4-

2—(R)-2~(2—Amino-z-methylpropionylamino)-3—pheny1methoxy-

pPropionic acid N-ethyl-N- (1-methyl-3-{4-nitrophenyl)-2,2-
5 dioxo—2—thia—1~azaspiro[4.5]dec—B—ene~4—y1methyl)amide

hydrochloride

HCl

The title compound, as shown abo&e, was prepafed.as
10 follows.

_N-(1~acetyléyclohexyl)-(4—nitropheﬂyl)'methané-
sulfonamide was prepared from 4—nitrobenzyl-chloride and 1-
~ethynylcyclohexylamine according to the methodsldeécribed in
-Example 1. Yield: 1.8 g, 52 %; MS (IS): 341 [MH]*. |

o

i5

1;4-Dimethy1-3-(4—nitxdphenyl)—2-thia—1-azaspiro [4.5])

’ . dec-3-ene 2,2-dioxide, shown below, was prepéréd according




fI uor obenzyl chl oride and 1-et hynyI - -cycl ohexylam ne 5 according to the
met hods descri bed in Exanpl es 1 and 2. Yield: 2.0 g, 76 %t2foriie8p5: 296
[MH". F 4-Ethyl am nomet hyl - 3- (4-fluorophenyl) -2-thia-1

‘azaspi r%ﬁ.w&dec 3-ene 2, 2- dl oxi de, shown bel ow, was 10 prepared accordi ng
to the ¥Bdescribed in Exanple 1. Yield: 670 ng, PEDHSONS7{6 S):, 339
[MH". 12 April 2005 WD 02/32888 PCT/US01/ 27756 -103 '
2-(R)-2-(2-(N-tert-Butoxycarbonyl am no) - 2- net hyl -

pr opi onyl am no) - 3- phenyl - net hoxypropé.pnl c acid N-ethyl- N-(3-
(4-fluorophenyl)-2,2-di oxo-2-thia-|-azaspiro[4.5]dec-3-ene 5

4-yl met hyl ) am de was prepared according to the nethods described in
Exanple 1. Yield: 510 ng, 710; M5 (1S): 701 F 10 The title conpound was
prepare(ioaqaplgr{;,il Jidead np 1. Yi .40,0 ng,
790: MB (19): bgloke a@%r%&gpofriﬁ 536008, T IR 5%0 OB ERek 1 27y
104 EXMOPUES3E 327( ~.( 2- Ani no- 2- net hyl pr opi on :

| am no) - 5- phenyl - pent anoi ¢ acid N-et hyI N-(3-(4-fluorophenyl)-2

2-di oxo-2-thia-1- 5 azaspiro[4.5]dec-3-ene-4-yl et hyl ) ani de
trifluoroacetate F

5 4- Ethylamlnomethyl -l1-methyl-3-(4-nitrophenyl}-2-thia- 1-
azasp1ro[4 Sldec-3-ene 2,2-dioxide, shown below, was
Prepared according to the methods described in Example 1.

Yield: 300 mg, 36 %; MS (1S): 380 [MH]".

10




The title conpound was prepared from4 et hyl am no-
met hyl - 3- (4-f | uor ophenyl ) - 2-t hi a-| - azaspi r o[ 4. 5] dec- 3- ene ﬁbﬂmﬂZOG5OX|de
and 2- (QQ N-tert-butoxycarbonyl -am no) - 2-

met hyl - '5pf’ S’ﬁ( ani no) - 5- phenyl pentanoi ¢ acid and depf&iTée¥¥d’a&cording to
t he net hods described in Exanple 1. Yield: 340 ng, 53% M (1S): 599 -
[MR]'. WD 02/32888 -105 Exanple 31
2- (R) 2- (2- Ami no- 2- et hyl pr opi onyl amigga) - 3 henylnethoxy proplonlc aC|d
N-(3-(2-chl orophenyl)-2 2-di oxo-2-thia-1 5 azaspiro[4.5]dec-3-ene-4-
| et hyl )-N-ethylamde trifluoroacetate H3 \' CH3 NH2 OH . The title
conpound, shown above, was prepared as follows. 10 12 April 2005 wu o2uZaft
8 PCT/USO1/ 2776 -106 3-(2-Chiorophenyl)-4-nethyl-2-thia-|-azaspiro [4.5]"
dec- 3-ene 2, 2-dj axi de quwn bel ow, was prepared from 2-
chl or obenzyl %h‘pgrl?d'eczan ~EEEERPRE PR CR YRR Bm TR e tdwdor ding to the
FEL$PdS PESHTdAGA I YRS yE - Al haxypréd dhi d 118 N 2% AVR-(LS) ¢ 3127

methyl-3- (4-nitrophenyl)-2,2-dioxo-2-thia-1-azaspiro 14.5]
5 dec-3-ene-4-ylmethyl)amide was prepared according to the
methods described in Example 1. Yield: 230 mg, 41 %; MS
(18): 742 [MH]*. | |

H,C CH, CH

O,N

10 The title compound was prepared accordlng to the
methods descrlbed in Example 7. Yield: 160 mg, 76 %; MS
(IS): 642 [MH]*; m.p. 131-135°C. '



3- (2- Chl or ophenyl ) - 4- et hyl am nonet hyl - 2- Chi a- 1- azaspiro[ 4, .5] dec- 3-ene

2, 2-di oxi de, shown bel ow, was 10 prepared according to thd2fsrihge@s
described in Exanple Yield: 390 ng, 51% M (1S):. 341 [MH'. 12 Apri
2005 WD 02/32888 PCT/ US01/ 27756 -107

2- (R) - 2-)Q0¥Ms8%r t - But oxycar bonyl ami no) - 2- net hyl - pr opimanydsswk e

- 3- phenyl - met hoxypropi eni c acid N (3-(2-

chl orophenyl ) - 2, 2-di oxo-2-thi a-1-azaspiro[ 4. 5] dec-3-ene-4 5

yl met hyl ) - N- et hyl am de, shown bel ow, was prepared according to the nethods
described:in Example 1. Yield: 700 Ag°"88% M (1S): 717 [MH' H CH3 10
The title conmpound was prepared according to the nmethod described in
Exanple 1. Yield: 460 nmg; 66% MS (1S): 617 [MH +. 12 April 2005 WO

02/ 32888 PCT/ US01/ 27756 -108 EXAMPLE 32 2-(R)-2-(2-Am no-2-net hyl

- met hyl pr opi onyl ahenyl met hoxy propi oni ¢ acid

N- ( 3- (4- bi phenyl) -2, 2-di oxo- 2-t hEZaMPLE 21

azaspirol 4. ec- 3-ene-4-yl net hyl.)-N-et hyl.ami de trifl uoroacetate NH
P [é—?£9—5-§2— 1n0}g-met yfpropioﬁ&lamino)—B-phenylmethoxy—

propionic acid N-(3- (4-bromophenyl)-2,2-dioxo-2-thia-1-

5 azaspiro([4.5]dec-3-ene-4-ylmethyl) -N-ethylamide

hydrochloxride

: o

| ‘ %NHZ _
, : NH HC!
O
- 07 N |

Br
The title compound, as shown above, was prepared as
10 follows. . ‘
'4-Bromomethyl-3—(4—bromopheny1)-2—thia-1—azaspiro [4.5]
dec-3-ene 2,2-dioxide, shown below,Awas‘prebared frdm 4 -
l_bromobenzylghloride and71-ethynylcyclohéﬁylamineréccording
to the methods described in Examples 1 and 2. Yield: 232
15 mwg, 48 %; MS (IS): 434 [MHI*. B




The title conmpound, as shown above, was prepared as 10 followf2 12 Apri
2005 - WD 412/ 32888 PCT/ US01/ 27756 -109 2 Aprii2005

3-(4-Bi phen 4- et hyl - 2- thls | -azaspiro[ 4. 5] dec-3-ene 2, 2-di oxi de, shown
bel ow, WB%”% %B&red from 4- “bi phenyl met hyl chl ori de and PCT/US01/27736

1- et hynyl cycl ohexyl ami ne 5 according to the nmethods described in Exanples 1
and 2. Yield: 450 ng, 4% WMs (1S): 354 [N+ﬂ

3- (4- Bi phenyl ) - 4- et hyl am nonet hyl - 2-thia-1 azasplro [ 4. 5] dec- 3-ene

2, 2-di oxi de, shown bel ow, was prepared 10 according to the nethods
described in Exanple 1. Yield: 180 ngy, 37% M (1S): 397 [MR]'. The title
conpound was prepared and deprotected according to the nethods descri bed
in Exanpl e 1.3154 YRebdubpH3iy10g 4 - 820641 Moi b t hyB5D -[tMilla* 2 -WO 02/ 32888 - 110

PCT/ US01/ 27756 E Mgt 33 2- 2- Am no-2-net h
r opi onyl &RFHBIES Hh %%QnQW%&%yZ Brﬁ%?%h@%f QFnﬂkFéQFQ ¥ASnophenyl ) - 2
2- di 0x0- Brephded Scadasitg QMtﬁbdﬁétﬁo‘@Qedé]s&’flrﬂnetd"YLh) eRXafblle! 2m de -

trlfluoroacetate H3 \ CH3
Yield: 125 mg, 59 %; MS (IS): 399 [MH]®.

The title compound was prepared and deprotected
according to the methods described in Examples 1 and 7.
Yield: 140 mg, 72 %; MS (IS): 661 [MH]* m.p. >140°C
-{decomp.)

10




The title compound, shown above, was prepared as follows. 10

3- (2- Bromophenyl )-4-nethyl -2-thi a-1 - azaspiro [4.5] dec- 3-&napr200%i oxi de,
shown bel ow,. was. prepared from 2- bronobenzyl chl oride and
1-ethynxb-|-C.Xclohexylantne. according to the nmethods described in

Exanpl es Q The cyclization was perforned in t h&CpiUssEles of 1 egq.
of 3,4 15. di net hoxybenzyl broni de. The di net hoxybenzyl residue was cleaved
by stirring overnight with 2 eq. DDQ (2, 3-dichl oro- -

5, 6-di cyano- 1, 4- benzoqui none) in CH&L2/ H20O 20: 1. The m xture was
filtered, the filtrate evaporated and purified on a silica colum
(toluene). 20 12 April 2005 WO 02/32888 PCT/ US01/ 27756 -111

Recrystal lization from et hanol / hexane yi el ded the desired conpound. Yield:
1.04 g, '15% WMs (1S): 356 [MH .

3- (2- Bronophenyl ) - 4- et hyl ami nonmethyl - 2-thi a-1- 5 azaspiro[ 4.5] dec- 3-ene
2, 2-di oxi de was prepared accordi B e? met hods described in Exanple 1
Yi el d:.. 87@-1tB) -Z99% - ME ndShmet 199 P rbMibnii adiigof i4 18, 1S prepared
according to the .nethod 10 described In EXxanple 1. Yietadr , 80% M5
(1S): 663 EFiqicagid Neebnh-Nvih ydimans -1 3peTifdopromgshyl112 5

5 phenyl)-2—thia-1—azaspiro[4.S}dec-E—ene—4—y1methyl}amide

trifluoroacetate

The title compound, as shown above, was prepared as
10 follows. | ‘
.4-Br¢momethy1~3:(3-trifluoromethylphenﬁl)—2-&hia-1-
azaspiro[4.5]dec~3—ene_2,2-dioXide, showﬁ below, was
prepared from 3-trifluoromethylbenzyl-chloride and 1-
ethynylcyclohexylamine according to the methods aescribed in
15 Examples 1 and 2. Yield: 1.59 g, 47 %; MS (Is): 424 [MH]".

4—Ethy1aminome§hy1-3—3;tfifluorqmethylphehyl)-2—thia~1¥

~ 'azaspiro[4.5]dec-3-ene 2,2-dioxide, shown below, was .



EXAMPLE 34 2-(R) - 2- (2- Am no- 2- net hyl propi onyl am no) - 5- phenyl - pent anoi c

aci d N-(3-(2-bronophenyl)-2, 2-di oxo-2-thia-I1- azaspiro[4. 12 April 2005

5] dec-3-ene-4-ylnethyl)-N-ethylam de trifluoroacetate The title conpound
was' pr epRUE ¥ m 3- (2- brome 10 PCT/USHI/277536 '
phenyl ) - 4- et hyl am nonet hyl - 2-t hi a-| - azaspi ro[ 4. 5] dec- 3-ene 2, 2-di oxi de .and
2-(R)-2-(2-(N-tert-but oxycarbonyl - am no) - 2- .

met hyl - pr opi onyl am no) - 5- phenyl pentangj c acid and deprotect-ed according to
t he met hods described in Exanple 1. "~¥ield: 615 ng, 80% M (IS): 661
[MH'; mp. 135-1400C. 15. 12 April 2005 WD 112/3 2 88 8 PCT/USO /27756

-113 EXAMPLE 35 2-(R)-2-(2-Am no-2-nethyl ropionylam no)-3- henyl net hoxy

pr opi oni i E = CY, - r 22+ di -2-t.hia-1 5
azas?2i rof)iég']bg%%}%éée%%é% I%?ﬁ%) : 1)eotdhszyI%lae%c%)é(’%etd r it %5[1‘38'5%&‘ dte OH The
title coNpeldd, 383% mhovt7 cbows (iBS) prigsariestjas 10 follows. 12 April 2005

WD 02/ 32888 PCT/USO /277:6 -114
3- (4- Cyanophenyl ) - 4- et hyl - 2-t %@Ws [ 4. 5] dec- 3-ene 2, 2-di oxi de,
m 4~ .
NH ' o
/

shown bel ow, was prepared fro

AThe title compound was prepared and deprotected
5 according to the methods described in Example 1. Yield: 4c0
mg, 63%; MS (IS): 651 [MH]*; m.p. >105°C (decomp.)

EXAMPLE 23
2~(R)—2—(Z-Amino—z-methylpropionylamino)—3—phenylmethoxy—

10 propionic acid N-ethyl—N~(2,2—didxo-3-(4-methy1phenyl)—2-

thia-i-azaspiro(4.5]dec-3-ene-4-ylmethyl)amide = oo

trifluorocacetate
HG e,
@)
| T NH,
‘ - > Oa_ _OH
NH
o X T
E
O F S
H,C
15 . The title compound, as shown above, was preparéd as

follows. .
4—Ethy1aminomethyl-3—14—methylpheny1)—2fthia—1-

- azaspiroi4.5]dec-3-ene 2,2-dioxide, shown below, was




cyanobenzyl chl ori de and 1-ethynyl -|-cycl ohexyl -am ne 5 accordin to the
nmet'hods described in Exanples 1 and 2. Yield: 1.74 g, 44962ﬂﬁﬁ - 303
[MHL ' . N' 3-(4-Cyanophenyl)-4-ethyl am nonet hyl - 2-t hi a-|

azaspi rq&dl gC- 3-ene 2, 2; di oxi de, shown bel ow, was 10 prepared according
to the ?10(:%5 described in Exanple 1. Yield: 330 ny, PEOWSONEI64 S): 346
[VH " . The title conpound was prepared and deprotected according to the
nmet hods described-in Exanple 1 15 Yield: 109 ng, 47% M (1S): 609 [VH 4. ,
12 April 2005 WO 02/32888 PCT/ US01/ 24456 -115 EXAMPLE 36

2- (R) - 2-(2- Am no- 2- et hyl pr opi onyl am no) - 3 henyl net hoxv propionic acid

N- ( 3- (4- car banoyl phenyl )-2 2-dioxo 2 thia 1

azaspiro[ 4.5]dec-3-ene-4-ylnethyl)-N-ethylam de _ trifluoroacetate CH O

The t|tm§e®empdua¢cmad1pgepareﬁetnetunug|dgbégiggéugn Examples 1
cyanophen ﬁth%lamnoneth?\:p -this-l'-azaspiro [4.5] dec- 3-ene
e MAt 3 o

2, 2-di oxi (Rt 2opowE ?r%%ﬂ%sﬁ;:wwﬁnaff@m@d) a-2 -met hyl

_prop|onykamtaobf34ng@ﬁgh@gﬁppxy) ;ﬁﬁé | 1, %%ﬁ Q|ng to the method
described in Exanple 3. and subsequent “treat nt with trifluoroacetic acid

in 15 dP&ﬁPBﬂaﬂé#héhe6€131§nes2 c%s%mm iamdEdarfgl-bromofkehyl -
5 phenyl)-4-methyl-2-thia-1-azaspiro[4.5]dec-3-ene 2,2-

dioxide. The raw mixture (400 mg) was dissolved in ethanol
(10 mL) and ethylamine {70 % in water, 5 mlL) was added The
solution was stirred overnight at room temperature,
~ concentrated and the residue was dissolved in CH,C1,, washed
10 with water and extracted with 0.5 M HCl. After addition of
- NaOH and extraction with CHﬂﬂq the crganic layer was drled
(¥a,80,) and .evaporated. The two products were separated by
column chromatoegraphy (CH,Cl:/acetone 9:1) and the title
. compound compound {4-Ethylamin6methy1-3-(4-methy1phenyl);2-
15  thia-l-azaspiro{4.5]dec-3-ene 2,2-dioxide] was isolated as e

white crystals. vYield: 80 mg, 24 %; MS (IS): 334 [MH]*.

The title compound was prepared according to the
methods described in Example 1. Yield: 70 wg, 41 6, MS
20 (IS): 597 [MH]*; m.p. >90°C (decomp. ) : -7




product was purlfled by chromat ography on silica gel (CH2C12/acetone 95: 5)
and by HPLC (ODS, acetonitrile/ water- gradient). Yield: 31DAp200570; S
(1'S): 624 Mibsss 12 April 2005 WO 02/32888 PCT/US111/27756 -116 EXAMPLE 37
2- Ami no- N-{ 2- benzyl oxy-1- ({3 3-dinethyl-1 1-di oxo-5- phBrY/FSI127756

2, 3-di hydro-1H 1y6-i sot hi azol -4-yl -methyl )-ethyl -carbanp 1) 5 )
ethyl}-2-nethy|-propionanide hydrochl oride. HCI The title conpound, as:*
shown above, was prepared as foll ows.94-To a sol ution of .

met hyl =n- anyl et hynyl car bi nyl amne, 10 4:.0 g (48.0 mmol, as described in
JACS, 75, 1653 (1954)) in 120 nL of dichloronethane at 0C was added 8.0 niL
(52.8 nmmol) of 1,8-diazabicyclo(5.4.0)undec-7-ene. After stirring .for 10
mn, 9.2 g (48.0 mmol ) of al pha- toluenesulfonyl chl ori de was added. The -
reaction mxture was stirred for 2; Eb 0C and was concentrated to
dryness and partitioned betmeenlé?*§1 étate and water. The m xture was
aci di fi ed 21 R)ptd -={ 22 Abhiwici-2 - he bbb rop oyl smthd g Rk naggtat e.  The’
conbi ned oroanlaﬁ wer e masheg th brlne drled over soalun1SU|rate
filtered afe- ‘ %) H 2 Hp

' 3=l § '
desi red prOdUCtazé Mﬁopelgpa d%%J% ecge es upon
standing. 'H N consi's ?1 % 2 hEn Pié&ﬂéé y) 236 (M 1);

Anal . 12 April 2005 trifluorocacetate

H,C CH,
o

E . .

0 ‘ ]
g H

The title compound, as shown above, was prepared as
10 follows. ' ,
~ 3-{4-Ethylaminomethylphenyl) -4- methyl 2- thla—l—
azaspiro[4.5)dec-3-ene 2,2- ~dioxide, shown below was
v'lsolated as a second fraction from column chromatography in
the experiment described in Example 23. Yield: 80 mg, 24 %;
15 MS (IS): 334 [MH]®,




WD 02/ 32898 PCT/ US01/ 27756 -117 Calc'd for Cl12H1I5NO2S: C, 601 73; H, 6.37;
N, 5.90. Found: C, 60.46: H, 6.15. N, 6.02. To a sol utiorf2April2005"
of . N- (I, 1-di net hyl - prop-2-ynyl)-C-phenyl - 5 net hanesul fonam de, 1.0 g (4.2
mmol) in 15 nL of ethylene ¢lycol was added 0.1 g of nercury oxide

(yel | ovlvO 0232188 of water and 5 drops concentrated sul frariusvaeirsh. The

m xture was heated at 170 C for 1 h then was cool ed to anbient
tenperature, poured into water and extracted with ethyl 10 acetate. The
conbi ned organi cs were washed with Qeine, dried over sodiumsulfate,
filtered and concentrated to dryness The resulting residue was

chromat ographed on silica gel using 5% nethanol/chloroformas eluant to
yield 0.9 g (84% of the desired product, shown below, as a white 15
solid. 1HNVR is consistent with structure; MS (ion spray) 256.2 (Mtl);
Anal . Calc'd for CL2HI7NGBS 0.3HZO C, 55.28; H, 6.80; N, 5.37. Found: C,
55.20; H, 6.5 tNtle mompupd pag peeRyred-and dsvepyertedphenyl - -

net hanegsbbamnan I hnet hy xo- propyl)-C
phenyl - met hanesuﬁ%org%l g%t%oag e g%ﬂ%dl\kr( ]Ei’ga“%l% Em% n; 9

di met hyﬁ%*%rﬁfd@l%&a&deusz(zsg (59:1 6 [MERID; ) mop - s@m+m10°cl'1ydr| de. The
reacd i opgddXhgdire was heated at 90 C for 24 H 25, then cooled to anbient
terrperature an(f concentrated to 12 April 2005 rrv uuJLOOO

" Example 25
. 2—(R)-2—(2—Amino—z-methylpropioqylamino)-3-pheny1methogy—
propionic acid N-ethyl—N—(1-ethy1-2,2—dioxo-3—phenyl—2~thié—

10 1-azaspiroc[4.5]dec-3-ene-4-ylmethyl)amide triflﬁoroacetate

HQ CH, :
O
NH, 0

The title: compound, as shown ahove, ‘was prepared as
follows -

15



acetate and water and was acidified to pH 3.0 with 1 N HGRAprha005ri xt ure
was extracted with ethyl acetate. The conbined organics were washed with
brine, dWDdd3weer sodiumsutfate, 5 filtered and conceptiakesh7ise dryness. .
The residue was chromat ographed on silica using chloroformas eluant te
yield 5.0 g (81% of the desired product, shown below, as a tan solid:
"H-NMR is consistent with structure; W5 (ion spray) 238.0 (M+l); Anal.
Calc'd for G 2H sNO2S 0. 03CHC13: C, 10°59.98; H, 6.29; N, 5.81. Found: C,
60.13; H, '6.36; N, 5.72.. 3,3,4-trimethyl-5-phenyl -2, 3-di hydro-i sot hi azol e
1,1- dioxide. To a solution of 3,3,4-trinethyl-5-phenyl -2, 3-di hydro- 15

i sothiazole 1,1-dioxide, 1.3 g (5.5 mmol) in 130 nL of carbon tetrachl oride
was added 1. 46 ($.25 muol) _.of N--bronosuccinimde and 0.1 g of

2,2' -azobi s( 2- F'r‘gﬁ‘f?ﬂ'%)T'Eﬁﬁkbﬁi‘t:"rphé?}’lT%etl?ﬁ%hr@amrhdét-édldtao—3ef |l ux for
-4 h theneggobesl. 402 € : ur added 20 and t he-
solution was washed with &g%éﬁrgﬁggﬁéf%ﬁ:gyégégégrg%ﬁfgﬁqgver sodi um

sul fate, PFPEEIEUCHPREXRORceRenyl wdthanesit)frgssnidio @Exswiplei @6) of t he
residug i f h added 3. 55.0 mol ). of
ethylaﬁingCégﬁg%n§6?€P?%%H%ﬁhﬁg%e§€g£§ﬁ%§%éﬁ%?ﬁ%ﬁmﬁfgbu&glﬂﬁs stirred 24 h
25 at anbiedectaperinsiead oéniodnvethamt edited dir Yness g, The sf ags due was
purified stphr t@ﬂgaphy on silica gel with nmethanol/chloroform as

- eluant to yiel 5 d (38a) of the

1-Ethyl-4-ethylaminomethyl-3-phenyl-2-thia-1-
10 azaspiro{4.5]dec-3-ene 2,2-dioxide was prepared according to

the methods described in Example 1. Yield: 150 ng, 6%; MS . .
(18): 349 [MH]*. | |

15 The title compound was prepared and deprotected
according to'the wmethods described in Example 1.
Yield: 150 mg, 52 %; MS (IS): 611 [MH}Y; m.p. ;96?::
{decomp. ) '




12 April 2005 WO 02/ 32888 PCT/US01/ 27756 -119 desired product, shown bel ow,
as atan oil. "HHNVR is consistent with structure; M- (i@Awp2805 281.1
(MHD) . (3, 3- dinethyl-l 1- di oxo- 5- phenyl - 2, 3-di hydro-| H 1 y6-
i sothia thyl)-ethyl-amine. 5 To a solution of
(3, 3-di e Hsz*rff-d. oxo- 5- phenyl - 2, 3- PCT/USO1/27756 E
di hydr o- IFLIy6 i sot hi azol - 4- ylnethyl) ethyl-amne, 0.3 g (0.79 nmmol) in
8. nmL of tetrahydrofuran was added 0.22 g (0.79 mmol) of -
2-(R)-2-(2- (N—tertbutoxycarbonylanlngb 2- met hyl propi onyl am no)-3 10
(phenylnethoxy)propaI|0|c acid, 0.12g (0.87 nmol) of 1-hydroxybenzotriazole
hydrate and 0.18g ;(0.87 nnDI) of 1, 3-di cycl ohexyl -carbodiimde. After
stirring 24 h, the reaction m-xture was concentrated to dryness. The
residue was slurried in ethyl acetate and water was added. The m xture
was extracted with ethyl acetate. The conbi ned 15 organics were washed with
brine, dried over sodlunlsulfateEXAﬂPLEeﬁéd and concentrated to dryness.
The residige (W3s2-GhL APLOYS
chl orof orm "as €éluan e 2
bel ow, asPEORiPRIGAaid NfNWRYﬂsNeéasﬁsdEQXOVW{(B ﬁﬁhﬁﬁxywhbhye} bB (ion
375" rouncidliliglileo (F2ble [ S o MANT1 S Sk Tume 2
(1 {2- benzyl oxy-1-[ (3, 3-di net hyi £1udrech@xeataz phenyl -

, 3- dlhydro 1H-1y6-i sot hi azol - 4- ylnethyl) et hyl -carbanmoyl | 12 April 2005

The title compound, as shown above, was prepared as
10 follows :
| N- (1-Acetyleyclohexyl) -3-phenoxyphenylmethane-
sulfonamide, shown below, was prepared from 3 pheno:iy-—
- ‘benzylchloride and 1- ~ethynylcyclohexylamine accord:.ng to the:
methods described in Example 1. 7Yield: 1,57 g, 18 %; Mg
15 (IS) 388 [MH]*. '

..0




WD 02132888 PCT/ USO /27756 -120 5 et hyl car banoyl } - 1- net hyl - et hyl ) -carbam c
acid tert-butyl ester. A solution of 0.3 g (0.47 mmol) of12 April 2005
(1-{2-benzyl oxy-1- [(3,3-dinethyl-1,1-di oxo-5-phenyl -2, 3-di hydro-1H1yG.

i sot hi az¥P233M%et hyl ) - et hyl - car banpyl 7- et hyl car banoy| }rCIvUSH/27756

met hyl -ethyl)-carbamic acid tert-butyl ester in 10 nL of acetic-acid
saturated with HCl gas was stirred at anbient., tenperature for 4 h, then
concentrated to dryness. The 10 residyg was dissolved in toluene and
concentrated to dryness three tinmes to azeotrope off the acetic acid. The
residue . was slurried in ether and filtered to,yield 0.2 g (69% of the
"desired product as a white solid. ih-NVMR is consistent wth structure; M
(ion spray) 543.3 (Mtl); Anal. Calc'd for 15 . C29H38NA(BS-1.4HC : C, :
56.64; H, 6.69; N_9.44. . Found: C_. 56.40; H, 6.74; N, 9.36. 12 April 2005
WD 02/ 32888 PET¥EEL) 27756 Pheroppligoyt ) 38 -thia-1-azaspiro [4.5] .
2- (2~ Ami gec23 nekd1y3 - RS ' aRBENY Lz ' '
(3,3-dimethyi-I.1-di 0xo- 5-.?#e?ﬁéj%e?’3?%§d%?ﬁﬂ&%%%g & hethoas

i sot hi azBPSaripedtiy|Bxamodd Zani dded@dr 6cBFogi d&7 HCIMSTol I£)soBuwi on of

(3, 3-¢i ngiyt - 1, | - di oxo- 5- phenyl - 2, 3-

di hydro-| H 1y6-i sot hi azol -4-yl net hyl )-ethyl -amne, 0.55 g

4-Ethylaminomethyl -3 - (3-phenoxyphenyl) -2-thia-1-
azaspiro (4.5] dec-3-ene 2,2-dioxide, shown below, was
prepared according to the methods described in Example 1.

10 Yield: 120 mg, 30 %; MS (IS): 413 [MH]*.

| The title compound was prepared and deprotected
according to the methods described in Example 1.

| Yield: 15 mg, 7 %; MS (IS): 675 [MHI*; m.p. 79°C...

15 ' ) ) o ' -




10 (2.0 mmol ) as described in Exanple 37 in 10 nL of tetrahydrofuran was
conbined with 0.74 g (2.0 mmol ) of 2-(2- 12 April 2005
t ert - But oxycar bonyl am no- 2- met hyl - pr opi onyl am no) - 5- phenyl - pent anoi ¢ aci d,
0.46 ¢ ég.Z mmol ) of 1,3 ..dicycl ohexylcarbodiimde. After stirring 24 h,
the reatP 6?5 nixture was concentrated to dryness. PERAISOB2I7Hue was _
slurried in ethyl acetate and water was added. The m xture was extracted
with ethyl acetate. The conbined organics were washed with-brine, dried
over sodiumsulfate, filtered" and_gencentrated to dryness. The residue was
20 chromat ographed on silica gel using 4% net hanol/chloroform as. eluant
to yield 1.05 g (82% of the desired product, shown below, as a tan foam
""HNWR is consistent with structure; MS (ion spray) 639.2 (M1); Anal.
Calc'd for 12 April 2005 I'" V 111,11000 C 1/Un01/27716 -122 C34HA9NACGS: C,
63.72; H 7.55; N, 8.74. Found: ) gﬁ.38' H 7.51; N, 8.92.
 (1-{1-[(3, 3-dinethyl -1, 1- di oxo- @%‘H 5123 3. di hydro- | H
|'y6- i sot I a@l-24-(pl-mebi Ay 2 - @b by S8 diamd ahi AoP 1§ DYhe Ry 1me t hoxy - .
but yl car banoyl)-1-neth I-etgyk%-carbanlc acid Tert-putyt—_ester: A solution
33

of (1-{1- [RE5Riopigepryf. N-1 gEongnhenyl ) -2, 2-dioxo-2-thia-1- |
2, 3-sli hydr o- | tAa¥Birbyat B 826L 3 deryd _;@cy%]- 10 |
4- phenyl - but yl carbanoyl }-1- e -€ - 3 butyl ester,

1.02 g (1.6.mmol) in 10 nl ofxiédnproaeetpte

H.C
s CH,
NHZ Q .
' NH F
Q\O/I CH3 . OH
. , . J =

.The title compound, as shown above, was prepared as
10 follows. , ‘
13—(BvBromophenyl)—4—methyl-2—thiaél—azaspiro [4.5]) dec-
3-ene’ 2,2-dioxide was prepared from 3—bro&0bénzy1—brdmide
- and l-ethynyl-l-cyclohexylamine according to the methods:
_  described in Examples 1 and 2. Yiéld: 680 mg, 72 %; MS
15 {IS): 357 {MH]T*.




saturated with HCl gas was stirred at anbient tenperature for 4 h, then
concentrated to dryness. The residue was dissol ved in t ol 1ieNwiaoos
concentrated to dryness three tines 15 to azeotrope off the acetic acid.
The resi Y0 H & siurried in“ether and filtered to yiel BCUUR2§565299 of the
title product as a white solid. '"H-NWVR is consistent with structure; M
(ion spray) 541.5 (M+.1); Anal. Calc'd for C29H40N4A04S 1.2HCL: C, 59.59;
H 7.10; N, 9.59. Found: C, 20 59.93p-H, 7.03; N, 9.23. 12.April 2005 WO
02/ 32888 PCT/USO 127756 -123 5 EXAMPLE 39

2- (2- Am no- 2- et hyl - pr opi onyl am no) - 5- phenyl - pent anoi ¢ acid

[ 5- (4-chl oro-phenyl ) -3, 3-di net hyl -1, 1- di oxo- 2, 3-di hydro-I H

1ly6-i sot hi azol - 4-yl met hyl ] - et hyl - am de hydrochloride. HCO HC To a

sol ution of spdi.ui -chl oro: Ot ol.uene).sul f oni ¢. cid sodi um salt ,
(pr epar ed aslsiég('gcgrbggng%ﬁg?&?hﬁ—%;k@r g %W%%ﬁfz)g?ﬁaﬁfﬂa%u&nosphor us
oxychl or [¢e5latde@C3 -wme addedidPidd .Wasy pafeppieaphesssdpentas iy i de. - The
reaction_mxture was .slaow,y warned to anbi ent tenperature; stirred 48 h and
concent r'g‘?‘le}&"#so%&sfﬁéz?g 1% BB iR i'on of net hyl - n- anyl et hynyl car bi nyl

am ney Yield: 95 mg, 13%; MS (IS): 399 [MH]*.

The title compound was prepared and deprotected
according to the methods described in Example 1.
Yield: 150 mg, 81 %; MS (IS): 663 [MHI*; m.p. 140-147°C.

10
EXAMPLE 28 o
2-(R)~2—(2—Amino-z~methylprdpionylamino)-5—phenyl—pentanoic
acid N-ethyl-N-(2,2-dioxo-3-phenyl-2-thia-1--
azaspirof4.5}dec-3-ene-4-vlmethyl)amide trifluoroacetate
HG o,
OH
F
15

The title compound, shown above,'ﬁas prepared as.
follows. ' |




3.23 g (39.0 mmol, as described in JACS, 75, 1653 (1954)) 15 50 nlL of
di chl oronet hane at 0C was added 6.41 niL (42.9 20 in nmol) 18fApril 2005
1, 8-di azabi cycl o(5. 4. 0)undec 7-ene. After stirring for 10 min, 8.8 g (39.0
mol ) of, 6 Z@é)ove residue in 70 M. of dichl oronethane was added. The
reaction mStiire was stirred for 2 h. at 0C and was coHEVSHATEE t o
dryness and partitioned between ethyl acetate and water. The m xture was
acidified to pH=2.0 with 1 NHCL and wth ethyl acetate. The conbi ned
organics .brine, dried over sodiumggifate, filtered was extracted were
washed with and concentrated 12 April 2005 PC I/USII1/27756 -124 to
dryness. The resulting residue was chromat ographed over silica gel using

~ 5% net hanol /chl oroformas eluant to yield 6.15 g (58% of the desired
product, showrhéelidle asongpoMiid @assricpharbld MvBui & -with
structure Ns-li(l%ﬂPs ray) S 270.3°(M1)-; Anal. Calc for C12H14C1NCJZS C,
53.04; Hetyhgi-peeny i - thignd-a@aspirof4.fldecid-eng 2 p3ligxide

(4-cnl orm}m@m J6MNard dleﬁi'dE%E*&léh aeegralxgytz Eﬂ%ﬁﬁéﬁ%&‘éfonam de. d 10

To a solution of_ G (4-chloro-phenyl)
described in Example 5. Yield: 670 mg, 20 %; MS (IS): 582

5 [MH]*; m.p. 95-110°C.

EXAMPLE 29
2-(R)—2-(2-Amino»Z—methylpropionylamino)*3—phenylméthoxy~,
propionic acid N—ethyl—N—(B—(4—f1uorophenyl)—2,2—dioxo¥2¥

10 thia-l-azaspiro[4.5]deceB—ene-4—ylmethyl)amide
trifluoroacetate
HG - o, |
O o '

The title compound, as shown above, was prepared as
follows.

15




prop- 2-ynyl ) -met hanesul fonam de, 5.88 g (22.0 mmol ) in 40 %gf et hyI ene

gl ycol was added 0.3 g of nercury oxide (yellow, 4 niL of!

drops concentrated sul furic. acid. The m xture was heated at 170 C for 80
m n t heWQA¥32888 cool ed t o .anbi ent t enperature, poured PETAISAH27EF6 and
extracted with ethyl acetate. The conbi ned organics were washed w th brine,
dried over sodiumsulfate, filtered and concentrated to dryness. The

resul ting residue was chromat ographggd,on silica gel using chloroformas’
eluant to 20 - yield 4.31 g (68% of t?ﬁe desired product, shown below, as a
tan solid: 1HNWR is consistent with structure; MS (ion spray)- 288.0
(M1); Anal. Calc'd for C12H16CINCES: C, 49.74; H, 5.56; N, 4.83. Found:
C, 49.59; H 5.50; N, _ 4.73. C—(4- )

Chl or o- phenyl N—(l 1- di met h - 0XO- prog I)l 25 net hanesul f onam de. 12

April 2005 78 basep Sory PP LS Rybheh- opamaRi 16n Sof .

C (4-Chl gep- ghg I 0 l,fonam de, 4.2
G (15.0 mooi ) o &5 Mlj"’%d@d.”%%‘% Pe1840- Rho i) 5T s ol )

of sodi ufril?woﬁ?’aﬁl@lél fHenidgc Bingn lwﬁ%hunﬁlmhscmlaﬂ@dwétamec for 24H, then
cool ofl ! acasbaghl L&A RthBalUERAGBON 8 Sbd i U MNGSY, pThe T esi due was

partitioned be en ethyl acetate wat er and*“Was aci éd to pH= 3.0
with 1 NEHELD: The gu Xteurke WSs (éﬁﬁraéﬁéd{mlh et hyl acetate. The conbi ned

10 organics were washed with brine, dried over sodiumsulfate,

—4

4-Ethylaminomethyl-3- (4~fluorophenyl) -2-thia-1-
azaspirc[4.5]dec-3-ene 2,2-dioxide, shown below, was
1¢ prepared accoxrding to the methods described in Example 1. .

vield: 670 mg, 30%; MS (IS): 339 [MH]*.




filtered and concentrated to dryness. The residue was chromatographed over
silica using chloroformas eluant to yield 3.27 g (80% oft2Awi@68%red
product, shown below, as a tan solid. 1HNWR is consistent with structure;
M5 (ion 15 spray) 270.3 (M1); Anal. Calc'd for C12Hx4C1INO,S: C, 53.04; H,
5.19; NWOMB2888Found: C, 52.72; H, 5J8; N, 4.98. 5-(4-PCT/US01/27756 ~
- Chl oro-phenyl )-3,3,4-trinethyl -2, 3-di hydro-isothiazole 1,1- dioxide. G-s 20
To a solution of 5-(4-Chloro-phenyl)-3,3,4-trinmethyl- _
2, 3-di hydro-isothiazol e 1, 1-di oxi d§1031_. 59 (55 mol) in 150" nL of carbon
tetrachl oride was added 1.5 g (8.25 mmol) of N bronosuccinimde and 0.13 g
of 2,2'-azobis(2-methyl 12 April 2005 WO 112/32888 PCT/ US01/ 27756 -126
propionitrile). The m xture was heated to ref lux for 4 h then cooled to
anbi ent tenperature. Chloroformwas added and the solution was washed wth
wat er, washed with brine, dried over sodiumsulfate, filtered and
concent r at ed 2t §R5- 2 (Are@¥-terd: -Busekyeashonyl amimalesi-theshivh-75 ml of
absol ut &8k n¥¥es) 248 3,16 ). af .. /| am ne. % sol ut.i on
in wat e?’ .O%Tﬁgpjr?%acti)on m xtnu%rle"%ggsﬁ????ggg@f %CJ‘:&E lﬁgr?%lgggtb]% perature
t hen corfdefiparerhenyldryhdsslioRee 2-théi dien ywsp e [4f.isddeby 3 emeat ogr aphy

on skliga ] l;or of or m as el yant t i,eld 0.21 g (12%
of t?le g‘egiq rﬁ‘%gﬁ%irghdﬂ}%%%%% eﬁlea%%\?v, a(gcs:?]éégt% S Ilﬁlelﬁ-e%&éd?s consi st ent
with st descuibed M (Bxemrsier dy) Y3&330 $M Ing, 7Agl Ms (1s): 701

[MH]*.
H3
CH,
CH,
10 The title compound was prepared according to the

methods described in Example 1. Yield: 400 mg, 79%; MS (IS):.
601 [MH]*. | '




Calc'd for Cl4H19CIN202S O I CHC13: C, 51.83; H 5.89; N, 8.57. _Found: C,
51.58; H, 6.38; N, 8.04. 15 12 April 2005

[ 5- (4- Chl or o- phenyl ) -3, 3-di et hyl -1, 1- di oxo- 2, 3-
d|hydro‘FPWP#@wisothlazol 4* ylnethyl] ethyl -ami ne. Cl PoTassiausi on of

[ 5- (4-chl or o- phenyl ) -3, 3-di nethyl -1, 1- -
dioxo-2,3-dihydro-lFLlyG-isothiazoI-4-yInethyl]-ethyl-anine, 20 0..2 g
(0.63 mol) in 10 nL of tetrahydrofuygn-was added 0.24 g (0.-63 nmol ) of
368979, 0.1 g (0.69 nmoi) of 1- hydroxybenzotriazole hydrate and 0.14 g
(0.69 mml) of 1,3- dicyclohexylcarbodiimde. After stirring 24 h, the
reaction mxture was concentrated to dryness. The residue was 25 slurried
in ethyl acetate, and water was added. The m xture 12 - April 2005 WO

02/ 32888 PCT/USO /27756 -127 was _extracted with ethyl acetate. The

conbi ned organics were washed WERAMBFEA2? dried over sodium sul fate,

filtered2-amd -gongenkiabes- &l@t VeSS ont NG ddiSSh d4e mgﬁo%{%fg%%aphed on

silica ge u3|n b MEL Nano (70% of
the desire®ptddinathyd -A- (ﬁar(%(fénpmphmﬁnszm@me@t—tmwlstructure VS
g:ﬁgtﬁifraﬂia ﬁ%&ki |l —bleﬁk AR=31 ét | PLRT R

yl met hyl ] - et hyl - carbanDyI} 4- phenyl - butylcarbanDyI) 1 10
met hyl -ethyl]-carbamc acid tert- bg}gl ester. CI A solution of 0.3 g (0.45

. mm|) of [17 (1-{[5-(4-Chloro-, OﬁXCH

lﬁluor%acetate

The title compound was . prepared from 4-ethylamino-
methyl—B—(4vfluoropheny1)-2~thia—1—azaspiro{4 5]ldec~3-ene
10 2,2-dioxide and 2- (R)-2-(2- (N-tert- -butoxycarbonyl- amlno) -2~
methyl -propionylamino) - 5-pheny1pentan01c acid and
deprqtected according to the methods described in Example i.

Yield: 340 mg, 53%; MS (IS): 599 (MH]*.




phenyl) -3, 3-di net hyl - 1, 1- di oxo- 2, 3-di hydr o- 1H 1y6- )

i sot hi azol ' - 4-yl met hyl ] - et hyl - car banoyl } - 4- phenyl 15 12 April 2005

but yl car banmoyl ) - 1-net hyl -ethyl ] -carbamic acid tert-butyl ester in 10 nL of
acetic acid saturated with HOJ gas was stirred at anbient tenperature for
4 h, theRO0YAt&htrated to dryness. The residue was di $€BTUSeH277M t ol uene
and concentrated to dryness -three times to azeotrope off the 20 acetic
acid. The residue was slurried inether and filtered to yield 0.24 g (899
of the title product as a white soliflhs_ IH-NVR is consistent with
structure; Ms (ion spray) 573.3 12 Apr|I 2005 WD 112/32888 1 °

PCT/USQ /27756 -128 (M1) ; Anal. Calc'd for C29H39NAOS- 1. 6HC1l: C, 54.98;
H 6.46; N, 8.84. Found: C, 54.82;H, 6.21; N, 8.66. EXAMPLE 39B 5

" 2- Ami no-~-N- (2- benzyl oxy- 1- {[ 5- (4- chl or o- phenyl ) - 3, 3- di et hyl -

-1, 1-di oxo- 2, 3-di hydro- 1H 17. 6-i sot hi azol -4-yl nethyl]-eth |-

car banoyl } - et hyl ) - 2- net hyl - pr opi Eﬁéﬂﬂ&lﬁj&drochl oride HC Cl 10 The title
conpound wagRPLePaLeAmdnol 9l hoVEy1 IS i REALIRALRLS- -

[ 5- (4- Chl Or o- phen?/‘l) 3, 3-di mernyT—= = Hi‘iﬁb? 3*phenylmethoxy

1, 1- di oxo-w@amﬂ_ﬁ—l@gphitazephanwlm,mﬂdicectohwthﬁmna (o 55 g,

rlmgl ;f,m)ll)3 \ivgsaggg_g?gﬁq‘g#}ge %_ﬁyéj{e_gg_ ?lén%nggois gzolle ; %ﬁdré’it e 3_ .22 g, 1.6

benzyl oxy-2- (2-tert-butoxycar bonflantoac:amt hyl -

OH

| ~ The title compound, shown above, was pi'ep'ared as |
| follows_ i ) kN ‘ . . 7 . _—. :
10 | | |




propi onyl am no)-propionic acid ( 0.61g, 1.6 nmmol) in tetrahydrofuran and
the resulting mxture stirred.overnight at room tenperat &eAprifBE0% xt ure
was concentrated and the 20 residue, was taken up in ethyl acetate and the
m xture “Y14%8¥8d. Concentration of the filtrate and chPémuSograwhy of the
resi due over silica (methanol/chloroforn) allowed for 12 April 2005 WO

02/ 32888 PCT/USO /27756 -129 recovery of 1.0 g (92% of.reasonably pure
product as an off white solid. MS(EShg_(MH)' 677.4 mz. O5 The conpound
from above, [1-(2-benzyloxy-I-([5-(4- _

chl or o- phenyl ) -3, 3-di net hyl -1, 1 -di oxo-2, 3-di hydro-1 H I X' -

i sot hi azol -4-yl met hyl ] - et hyl - car banoyl } - et hyl car banoyl ) - 1-

nmet hyl -ethyl]-carbamc acid tert-butyl ester (1.00 g, 1.48 mml) was

di ssolved in diihloronethane (30.m.) and 10 trifluoroacetic acid added (5
nL) and, the fi xfoFBlerppherylk-metivire -shinodnneeapérat {4 e5] The m xture
was congeiteakgd bnsyV : ahd . i a i § aturated aqueous
sodiun1bicarbonate2'%Iﬁﬁﬁgﬁﬁﬂygggﬁ?ggﬁﬁgﬁgm}%% é§%§¥%eac ?3?62‘The conbi ned
ext r act s ShépPechenayl ovltoxivlt tandl 5 -sthiyaiyd.- 1Copckoheryl aniheft a resi due
whi chswa tpgr ver silica t.hapol /chl oroform to give the
ani ne. T%icgsg%?ﬁ% %gs\?tg??g% voec{ idﬁasnglr ib%gle 18 P Beet at 3P treated with
excess eheldhydtochyorias amisl: (10ancanrt rawion and drying netted 0.37 g
(41% of the desired 20 hydrochloride salt as a white solid. Anal. Calc'd

- for

3-(2-Chlorophenyl) —4-ethylaminomethyl; 2-thia-1- |
azaspiroi4.5]dec-3-ene 2,2-dioxide, shown below, was
10 prepared according to the methods described in Example 1. oo

Yield: 390 mg, 51%; MS (IS): 341-[MH]+.




C29H3C1IN405S' 1. 1HCL: C  54.49; H 6.22; N, 9.38. Found: C, 54.17,.H, 6.16; .

N, 9.38. mp. 107-113C. MS(ES): (M+l)' 579.4 mlz. 12 Aprii2 R8D300D .

112/ 32888 PCT/ USOL/ 27156 - 130 Exanples 40 and 41 2- Amino-N-(2-benzylo
-1-[ 2, 2-di ox0-3- henyl -2X6-thi a-|-aza

Spi r o[ 4wd) moness8- en- 4-yl met hyl ) - et hyl - car banoyl ) - et hyl }pcArusaiz7136

met hyl - pr opi onam de hydrochloride and 2- (2-Am no-2-nethyl-pro

i onyl am no) - 5- henyl - pentanoi ¢ acid (2, 2-di oxo- 3-phenyl -
-2X6-thia-1-aza-spiro[4 41 non-3-en-4- 10 yl nethyl)-ethyl-am de
hydrochl ori de The title conpounds, ~387shown above, were prepared as
follows: 15 1- Am no-|-cycl opent ane-carboxylic acid (5.00 g, 38.8 nrnol),
was- di ssol ved in nethanol (100 nL) and then thionyl chloride (9.25 g, 77.7
mmol ) was added dropwi se with 12 April 2005 WD 112 /3 2 88 8 PCT/USI I 1

[ 27756 -131 stirring.” The resulting mxture was stirred overnight at room
tenperature andRIhmn(zonoenhnama&ok@cﬁﬁﬁﬂﬁyﬂimiﬂbﬂiﬁlméth ite solid. The

solid was _tritruated in e et he filtered, and dried to give 6.78 g
(97 s) &F° Pﬁ&nﬁﬁ?‘%ﬂ%’s’:%rp W}dF“SEF?PﬁYPH%P%&}}“é’ e Nol3-d2-1H NVR was

consi st edl odophenyl) -2, 2-dioxo-2-thia-1-azaspiro[4.5]dec-3-ene-4-
5 ylmethyl)-N-ethylamide, shown below, was prepared according
to the methods described in Example 1. |
Yield: 700 mg, 88%; MS -(IS): 717 [MH]*.

10 The title compound was prepared according to thé method
described in Example 1. Yield: 460 ng; 66%; MS (IS): 617
M) . | S |




-prodUCt. ESMS (M+l) 144.2 The am no-ester hydrochloride (2.00 g, 11.2 nmol)

was conbined with triethylamne (3.90 nL, 28.0 nmol), andiZaAgfl 2005

di met hyl am nopyridine (cat. 20 nmg), in dichloronethane (25 M) at room

t enper atwoe23z2sken a-tol uenesul fonyl -chloride  (2.12 g, pttaeimreds) was added
and the resulting mxture.” stirred over the weekend at room tenperature.
Agueous i N hydrochloric acid (25 nL) was then added and the aqueous 15
phase extracted with 3 x 25 nL of dichl oronethane. The conbined extracts
were dried over sodium sulfate and ~‘Whcentrat ed in vacuo to give a residue
whi ch was® chromat ographed over silica (chloroform nethanol) to give 2.40
g (72 0) of the desired product as an off white solid. 20 "H NWR was
consistent with product. ESMS: (M+1l.)* 298.4. Anal. Calcd. for

Cl4HI9NAAS: . C, 56.55; H 6.44; N,.4.71. Found: C, 56.28; H 6.46; N,

4.69. 12 Apr|I 2005 WO 112/32888ERGMPU301227756 -132 The ester from above
(5.50 g, :
m.), tetrah R ' 2 X

room tenper@tmpfbmﬁﬁ|dciuMN413¢qmsbm@ﬁeﬁ9mpL21E—df&kﬁﬂnktﬂiahidr0Ch|OFIC
acid %5 N) was added uqt|1 t he aqueous n1xt¥{ reached pH. 2.0 2.5 and the
aqueolis phase W&&SPRER[4eR1dgEr3reng 147y S84 tration of the
extracts and drying of the resylfiBgosebidraetted 4.90 g (94 %9 of the
desired acid. An analytical sanple was obtai ned by

The title compound, as shown above, was prepared as
10 follows. |




10 chromat ography over silica (5 10 % net hanol / chl orof orn) ESVMS: (M 1) -
282.2. 1H NMR was consistent with product. Anal. Calcd. R ARIZ2PRTNOAS: C,
55.11; H, 6.05; N 4.94. Found: C, 55.00; H 6.00; N 4.92. 15 The acid
fromabove (2.00 g, 7.0 mmpl) was dissolved in anhydrous tetrahydrofuran
(75 nlL) veodzsises m xture cooled to -70C (dry ice/ acet oper/giinyradnder .
nitrogen. Then nethyl lithium (25.24 nL, 1.4 Min ethyl ether) was added
via syringe and the resulting m xture stirred for 5 hours while 20 slowy
~warmng to near roomtenperature. The reaction was then quenched into a
stirred mxture of 'ice/i N aqueous ﬂ)pc?r ochloric acid and the aqueous
m xture extracted with ethyl acetate. The conbined extracts were
concentrated and the resulting residue chromat ographed over silica
- (chl orof orm net hanol ) which allowed for isolation of 1.30 g (65 % of the
desired ketone as a white solid. "1H NVMR' was consistent with product. ESMS:
(M+1)" 282-. 8- ¢¢nﬁiphaﬂmdd -4-fmeth?) 4H INBS. -aCaspldroqs . S]dec638dne N,: 4. 98.
© 12 April 0 2132s 3 Found C,. 59, H 6.62;-N, 4.79.
PCT/ USO1 7’%7%60\4%:{) 'ket one i'% W3 %I%‘i)ds%gfnbl Ssolved in N, N
dinethyIbiphenymmhthym&habrlaadahaen-étm&nymdyuﬂau@&yaﬁﬁlﬁé 5 0.53 g, 13.25
mol ). added and the r uItlgg m xture, heated_at 90C overm% The sol vent
d P in

was therf ?e% it FREUBStARAS  fesretkRd ity Breepdee LaRed d| | ute

aqueous Yield: 450 mg, 4%; MS (IS): 354 {[MH]".

3—(4~Biphenyl)~4-ethylaminomethy1~2—thia—l—azaspiro
[4.5]dec-3-ene 2,2-dioxide, shown'below, was prepared
10 according to the methods described in Example 1. Yield: 180
mg, 37%; MS (IS): 397 [MH]™*.

The title compound was prepared and deprotected
according to the methods described in_Example 1.

15 Yield: 133 mg, 52%; MS (IS): 659 [MH]*.




hydrochl ori c acid. The aqueous m xture was extracted with ethyl acetate
and the conbi ned extracts were concentrated to 10 | eave a 12&8pEWegs Thi s
resi due was chromat ographed over silica (chlorofornf nethanol) which

al | owed womnzsmsd ation of.. -the desired product 1.15 gpf8dsfhrag a white
solid. ESMs: (Mrl)+ 264.2. 'H NMR was consistent with product. //~N H 15
The product from above (1.00 g, 3.8 mmvl) was slurried -in carbon
tetrachloride (40 nmL) and N-bronosuccinimde (1.01 g, 5.7 mmol) and 2,21
-azobis (2-methyl) -propionitrile (015 g, cat.) were added. This nixture
was heated at ref lux for 20 2 hours after which tine the reaction was
cooled to anbient tenperature. and diluted w th dichloronethane. The
organic mxture was washed with water (2 x 40 nlL) and dried over sodium
sul fate. Concentration |left a residue which was 12 April 2005 WD (12132888
. PCT/USO1/ 27756 -134 taken up EMPmm (30 mL) foll owed by the addition
of ethyl gm ne 3 ) d overm ght- at
roontt enpéra 7 : E '

chr onat ogr g@bpﬁionyeracsid Im-a(3—5(2(—0:h:|diﬂb@héh§ﬂl urejz h@rwiaxcv\m -Q:hu&l-ELOV\Bd for

i sol %tlon of 07! of the desired r_duct as a yelTow solid. ESMSs:
(ML) 307.2. 2ERRRA HESSremedind bk - ety lanise from above
(0.70 g, 2.29 nﬂDI) was conblaﬁdfi&bﬁwéébtate
HG  cn,
O .
NH, O

. NH F
- 0 CH, OH
5 /J F
07 N £

The title compound, shown above, was prepared as

follows. | | '

10 : 3—(2—Bromopheny1)—4~methyl—2?thia—1—azaspiro [4.5}-dec—
3-ene 2,2-dioxide, . shown below, was prepared from 2-
bromobenzylchloride and l-ethynyl-1-cyclohexylamine
acco?ding to the methods described in‘Examples 1 and 2. The
cyclization was performed in the presenée of 1 eq. of 3,4-

15.:dimethoxybenzylbromide.' The dimethoxybenzyl residue waé |
cleaved‘by stirring overnight with 2 eq. DDQ (2,3-dichloro-
S'6—dicyano—1 4-benzoquinone} ih CH,Cl,/H,0 20:1. The
mixture was filtered, the flltrate evaporated and purlfled

on a silica column (toluene}.
20




HO Chiral NUOOL p 9 (0.87 g, 2.29 mmol), 1-hydroxybenzotri aiole
hydrate (0.31 g, 2.29 mmol), and 1, 3-di cycl ohexyl - car bodi 12vwgé 2005 47 g,
2.29 mol) in tetrahydrofuran (30 nL) and the m xture stirred overnight
at anbient tenperature. The:reaction was then 15 concentrated and the
resi duewtonkesessgp in ethyl ‘acetate and filtered. The fadyigsleves
concentrated and this residue chromatographed over silica ;

(chl orof orm nmet hanol ) which allowed for isolation of the desired product
1.40 g (912 %9 as an off white foam % (Mt1)" 669.4. 1H NVR was 20
consi stent wth product. Anal. Cal ¢d: for C35H48N40; S:  62.85; H, 7.23; N,
8.38. 12 April 2005 WO 02/32888 PCT/US01127756 -135 Found: C, 62.58; H
7.23;.N, 8.67. The BOC protected derivative fron1above (0.80 g, 1.20 mol)
was addegcirgsaasol Mt fh oéra&eéerfarmv%&angggi dhe dekigas (10 m). The
m xture was stirred for 4 hours at™ room erature &t ter I'ch tinme the
m xt ur e SREEP EBAcenfiekdd § 194 wacUs3;THE (&S] duES@vaE‘dIﬂdncent rat ed tw ce
fromtoluene and the resulting light salid was slurried in diethyl ether,
filtered, and dried to net 0.57 g (78 29 oOf..

3- (2-Bromophenyl) -4 -ethylaminomethyl - 2I—thia'-1—
5 azaspiro(4.5}dec-3-ene 2,2-dioxide was prepared according to
the methods described in Example 1. Yield: 870 gy, 79%; MS
(IS): 399 ([MH]*. |

‘The title compoundlwas pPrepared aécq;ding to the method
10 described in Example 1. Yield: 620 mg, 80%; MS (IS): 663
[MH]*; m.p. 145-150°C, | - |




10 the HO salt as an off white solid. 1H NMR was consi st ent mnth product

ESMS: (Mrl)* 569.4, 570.5.Anal. Calcd. for C30H41N405SCL:12AprE3068%: H,
6.83; N, 9.26. Found: C, 59.26; H, 6.85; N, 9.25. 15 WO 02/ 32888 The am ne
from abO\Y\éO?ID‘lw g, 0.98 nmol) was conbined with 0- -' Op&hiusain’sd 0. 37 g,
0.98 mml ), 1-hydroxy-benzotriazole hydrate (0.13 g, 0.98 mml ), and

1. 3-di cycl ohexyl -carbodiimde (0.20 8,- 0.98 nml) in tetrahydrofuran (20
m.) and the mxture stirred over the weekend at anbient tenperature. The
reaction was then concentrated and tHé4esi due taken up in 10 ethyl acetate
and filtered. The filtrate was concentrated and this residue
chromat ogr aphed over silica (chloroform nethanol) which all owed for

i solation of the desired product 0.12 g (65 0). 'H NVMR was consistent with
product. ESMsS: (M+l) " 667.4. 15 The BOC protected derivative from above
(0.12 g, 0.18 nmol) was added toEzAMeLEtion of acetic acid saturated with

HCl1 gas (: Q L). Jr n1xture stlrred for, 4 hours at roon1tenperature
after whi < 4 = PAHANSE due was
concent r at ed tvuééadJNJ¥HJt2$B¥Bh ﬁﬂ@n@QZLQZ&8&18§EL§SéhiA2f756
5 azaspirol4.5jdec-3-ene-4-ylmethyl) -N-ethylamide
trifluoroacetate
HC CH:,
o
NH, 0
o A
oH
F
F

The title compound was‘prepared'froﬁ 3- (2-bromo-
- 10 phenyl) -4-ethylaminomethyl-2-thia-1-azaspiro([4.51dec-3-ene
2,2-dioxide and 2f(R)—2-(2—(N—tert—butoxycarbonyl-émino)—2—
methyl -propionylamino) -5-phenylpentanoic acid and |
deprotected according to the methods,déécribed.in Example i.
 Yield: 615 mg, 80%; MS (IS): 661 [MH]*; m.p. 135-;40°c.
15



-137 fromtoluene and the resulting light solid was slurried in diethyl
ether, filtered, and dried to net 0.07 g (67 %9 of the. HCZ Al 20 a tan
solid. 1H NWVR was consistent with product. ESMS: (M+l)' 567.5, 568.5.
Anal . Calcd.for S C31H41NAOAS. 2. 5HC1: C, 56.59; H, 6.82; N, 8.52. Found: C,
56. 76; I"LVOQZIGB?S N, 9.65. Exarrpl e 42 PCT/US01/27756 .
2- Am no- N- ( 2- benzyl oxy-1-{[3-(4-chl oro-phenyl)-2 2-di oxo 10

2l . 6-thia-1-aza-spiro[4.4]non- 3-en-4-yl methyl]-ethyl - -

carbannyl) et hyl ) - 2- net hyl - propi onani de hydrochloride H Cl 15 The title
conmpound, “as shown above, was prepatr®tas follows: The ami no-ester
hydrochl oride (2.50 g, 14.0 mmol) (as previously described)-was conbi ned
with triethylamne (9.0 nL, 64.7 muol ), and 4-di et hyl am nopyri di ne (cat.

- 50 nmg), in dichioronmethane (75 nL) at roomtenperature. Then 4-chloro C 20

a-tol uene-sul fonyl chl oride (as previously described)(3.00 g, 13.4 nnDI)
was added and the resulting m xt BgemstErsed -138 overni ght at room.

t enper atyr g ;rAmas t hen added and the pH of the aqueous phase adj usted
to 2.5 VG+H FAMINO~2 e erepiany IHBine ka3 pphepyd mehboxgxt ract ed with

di chl or mﬁm&cﬂﬁ@lﬁhﬂ anbkr@gaﬁéf-f:ﬁéﬁflw & HiHd NVehia- 1-

5 azaspirof4.5] dec-3—ene~4—y1methyl) -N-ethylamide
trifluorocacetate.

OH

The tltle compound, as shown above, was prepared as
10 follows.




5 sodium sul fate and concentrated in vacuo. The resulting residue was
chromat ogr aphed over silica (chlorofornm nmethanol) to gi ve2Am@2905 45 % of
the desired product as a light yellow solid. 1H NVMR was consistent with
~product.WB§ﬂ/E?88§M1)- 330..1; 331.2. Anal. Calcd. for 10PCT/USHyBN®ASC : C,
50.68; H, 5.47; N, 4.22.Found: C, 50.14; H, 5.50; N, 4.21. C The ester .
fromabove (1.90 g, 5.74 mmol ) was conbined wth 2 N agqueous sodi um
hydroxide (40 niL), tetrahydrofuran 15,5 nl), and ethanol (5 nL) and the

m xture stirred at room tenperature until hydrolysis was conpl ete. Aqueous
hydrochloric acid (5 N) was added until the aqueous m xture reached pH 2.0
and t he aqueous phase was then extracted with ethyl acetate. The conbi ned
extracts were dried over sodium 20 sulfate and the solution concentrated:
in vacuo. The resulting solid was triturated in diethyl ether, filtered

and dried to ¥y A Wamrhqoi Jons wethyd -@edbiedlaskdspsra [dhbldesol id. 1H

NVR Was §08gd S5 etq i tidpr \ é,g : + 0..317,1. 25 12 April -
2005 WD 02/ 326888 - 139 lAna’l_.gi@’“c .§If>é§7r' 8%:%%% TENAYT13 H, Found: C
49. 16; Hy#seienzyichlzridd hd i1-ethynyl-l-cyclohexyl-amine
5 according to the methods described in Examples 1 and 2.
Yield: 1.74 g, 44%; M5 (IS): 303 [MH]'.

3~(4—Cyan0phenyl)f4~ethy1aminomethyl-2~thia—1-
azaspiro[4.5]deg~3—ene_2,2-dioxide; shown below, was
10 prepared according to the methods described in Example 1., ™"

Yield: 330 mg, 19%; MS (IS): 346 [MH]".

o The title compound was prepared‘and deprotected
- according to the methods described in Examplerlﬂ‘]
15 Yield: 109 mg, 47%; MS (IS): 609 [MH]*. |




HN S O \O PCT/USO1/ 27756 5.08; N, 4.41. The acid from above (2.90 g, 9.2
nmol ) was dissolved in 5 anhydrous dinet hoxyet hane (75 mi)2 Aprdl200% m xt ure
cooled to -60C (dry ice/acetone bath) under nitrogen. Then nmethyl [|ithium
- (32.7 m, 1.4 Min ethyl ether) was added via syringe and the resulting
m xture YORPBEfor 4.5 hours while slowy warming to PEEUSOEsThe
reaction was then -10 quenched into a stirred m xture of ice/ 1N aqueous
hydrochl oric acid and the aqueous m xture extracted with ethyl acetate. The
conbi ned extracts were concentrated ?PQ the resulting residue
chr omat ogr aphed over silica (chlorofofn nethanol) which allowed for
isolation of 2.30 g 15 (79 %9 of the desired ketone as a white solid. 1H
NVMR was consistent with product. ESMS: (M+l)' 316.1. Anal. Cal cd.

* for.Cl4HIgNG3SC : C, 53.24; H, 5.74; N, 4.43. Found: C, 52.50; H, 5.48; N
4.29. d 20 The ketone (2.50 g, 7.94 mml) was dissolved in N N
di net hyl formami de (40 ni) and t h@XAMF&EUAEhydride (60-% 0.70 g, 17.4

mol?) was e ) ture. heated at _100C overni ght.. The
solvént EQQ§§Q2QQ§ %@i-£ §u&£&'7 Bt 4F % Prd cgﬂ? he .gn up in
~dilute a@repdoniz Apiidl N2(B5(4- carbamoylphenyl) 2,2-dioxo-2-thia-1-
5 azaspiro[4.5]dec-3-ene-4-ylmethyl) -N-ethylamide
' trifluorocacetate

The title compound was prepared by coupling 3-(4-

10 cyanophenyl)-4-ethy1aminomethy1~2—thia—1¥aééspiro‘[4.5] dec-
3-ene 2,2-dioxide with 2—(R)—24(2-(N—ter%—butoxy—carbonyl-
amineo) -2-methyl -propionylamino) -— 3-(phcnylmethoxy)propanoic deid
‘according to the method described in Example 1 and
sUbsequent treatment with trifluorocacetic acid in

15 dlchloromethane {(1:1) as described in Example 1. The

| product was purified by chromatography on silica gel
(CHﬁﬂa/acetone 95:5) and by HPLC {ODs, acetonitrile/ water-
,_gradlent) Yield: 3.9 mg, 1.7%; S (IS): 627 [MH]*.




WO 02/ 32888 PCT/ USO /27756 -140 hydrochloric acid. The aqueous m xture was
extracted with ethyl acetate and the conbi ned extracts welZeApdi20est r at ed
to leave a residue. This residue was chromat ographed over silica
(chl or of¥? A¥#Bi8hanol ) which* al l owed for isolation of Seatmesmesiss ed product
2.00 g (84% as a white solid. ESMS: (M1)' 298.4. 1H NMR was consi stent
with product. Anal. Calcd. for ClL4HL6NO2SCl: C, 56.46; H, 5.41; N, 4.°70.
Found: .C, 56.17; H 5.32; N, 4.69,,6 10 The product from above (1.80 g,
6.1 mmol) was slurried in carbon tetrachloride (50 nm.) and
N- bronposuccinimde” (1.62 g, 9.1.mmol) and
2,2'-azobis(2-nmethyl)-propionitrile (0.05 g, cat.) were added. This
m xture was heated at reflex for 4 hours after which tinme the reaction was
cooled 15 to anbient tenperature and diluted with dichloronmethane. The
organic mxture was washed with FEMFLE B% 40 ni) and dried over sodium
sul fate. 2Cmaﬁﬁatma zoﬂeﬂl 10s8, 185 dU8 - WhjE DL YRS anol . (40 ‘)
f ol | owed ion xture 20
al | oned E933@1hy@mmﬁlﬁfwﬁ zwoﬁhxundmazp@ﬂamethylThetn}yu¢aﬁbam6§§]then

concentrated and esi du hr onat ogr aphed. over _ silica '
(chl grofornimet mmmﬂwﬂw@me (17 % of the

desired product. 12 April 2005 WO (121?288 PCT/ USO1/ 27756 - 141

The title compound, as shown above, was prepared as
follows. a ' ‘ g R
To a solution of methyl:n-amylethynylcarbinyl amine,
-0 4.0 g (48.0 mmol, as described in JACS, 75, 1653 (1954)) in
120 mL of dichloromethane at 0°C was added 8.0 mL (52.8
mmol) of 1,8-diazabicyclo(5.4. 0)undec-7-ene. After stlrrlng
for 10 min, 9.2 g (48.0 mmol) of alpha-toluenesulfonyl
chioride was added. The reaction mixture was stirred for 2
15 . h at_0°C and was concentrated to drynese and~parti£ioned
between ethyl acetate and water. The mixture was acidified |
to pH = 2.0 with 1 N HCl and extracted with ethyl acetate.
. The comblned _organics were washed w1th brlne, drled over
' sodlum sulfate, filtered and concentrated to dryness to
20 yield 9.32 g (80%) of the. desired product, shown below, as a
clear oil which solidifies. upon standihg. !H-NMR is-

consistent wlth structure; M5 (ion spray) 236 (M-1); Anal.




ESVMS: (M+1l)' 341.1,-343.0. The am ne from above (0 35 g, 1.03 rrrml% was
combined with Chiral 5 OHO O (0.39 g, 1.03 mmol), 1-hydr obdMH260%i azol e
hydrate (0.14, 1.03 mmol), and 1, 3-dicycl ohexyl -carbodiimde (0.21 g, 1.03
mmol) in tetrahydrofuran (25 nL) and the m xture stirred overnight at '
anbi ent WPt ure. The reaction was then 10 concent ritegkoasdsé he resi due
taken up in ethyl acetate and filtered. The filtrate was concentrated. and
this residue chromatographed over silica (chlorofornf nethanol) which
allowed for isolation of the desiredjproduct 0.21 g (29 U . - ESMs: (Mrl)'
703.5. 1H-NMR was consistent with product. 15 ClI The BOC protected
derivative fromabove, (0.20 9, 0.28 nmol)was added to a sol ution of
acetic acid saturated with WO 02/32888 PCT/USQ /27756 -142 HCl gas (5 nL)
The m xt Waelatas fsiv Emlishfcqs BChOEOS'i:aI moq;rn37t epesabyr e PELST . vgm ch tinme

the m xt "'éoe 4:vgas o?cggt_r éj vacuo. The resi due was concentr at ed tw ce
from tol uene dn (h?g' light solid vvas slurried in diethyl ether,

5 filtered, and dried to net 0.08 g (45 % of e HCL salt as a tan solid.
1H NVR was consi stent with preduct ~ESVRH ' 603.2, 604.4. Anal. Cal cd.
for C30HA0NAOGSC12: C, /S ‘

/Qb

To a sclution of-N~(1,1-dimethyl-prop—2—ynyl)—C-phenyl-
5 methanesulfonamide, 1. 0 g (4.2 mmol) in 15 mlL of ethylene
glycol was added 0.1 g of mercury oxide (vellow}, 1 mL of
water and 5 drops concentrated sulfuric acid. The mixture
was heated at 170 °C for 1 h then was cooled to ambient |
‘temperature, poured into water and extracted with ethyl
10 acetate. The_combined organics were washed with brine,
dried over sodium sulfate, filtered and concentrated to
drynessf The resulting residue Was,chfomatographed on
silica gel using 5% methanol/chloroform as eluant to yield
0.9 g (84%) of the desired product, shown below, as a white
15 solid. IH-NMR is consistent with structure; MS (ion spray)
256.2 {M+1); Anal. Calc’d for C12H;sNO38°0.3H,0: C, 55.28; H,
6.80- N, 5.37. PFound: C, 55.20; H, 6. 52, N 5. 55
. N-(1,1-dimethy] -2- -oxo- -propyl) C-phenyl—
) methanesulfonamlde

20
To a solution of N-(1,1- dlmethyl 2-oxo—propy1) -C-
: phenyl methanesulfonamlde 6.72 g (26.0 mmol) in 100 mi of
dimethylformamide was added 2.2 g (54.6 mmol)} of sodlum '
hydrlde The reaction mlxture was heated at 90 °C for 24 H,

25 then cooled to ambient temperature and Concentrated to




Exanpl e 43 2-(R)-2-(2-Ani no-2-methyl pro ionyl am no)-3- hdayprieRORscy
~propionic acid N-ethyl-N(3-(4-nethoxyphenyl)-2-oxb-1-

azaspi r o['#."8TtR8t- 3- ene- 4-yl met hyl ) am de trifl uor oacet at BCOUSME277I6t | e
compound, as shown above, was prepared as follows. 4-Methoxyphenyl acetic
acid (739 ng, 4.44 mmol) was dissolved in THE (18 nL), .triethylamne {0.9
m.) and tetranethyl benzotriazol yl uifé"(1'42 g, 4.42 mmol) were added.
" After stirring for 10 mn, 1-ethynyl-IT-cyclo 12 Aprl1l 2005 WO 02/32888
PCT/ US01/ 27756 -143 hexylam ne (300 |, 2.22 mvol) was added and the

m xture was stirred for 90 mn at roomtenperature, diluted with CH2C12

and washagymess. waties ,ree&ildﬁeeduagopmqts_@heaabsew@aﬂcgghﬂhsc@ﬁg@@i c layer
was dried éNaZSO4) and evaporated.. The 5 product was recrystallized from

Et OH to $P€I4rUBs 3R (e asiditfied 61 PH K- p10ewhyhylclicHEL hexyhy - 4-
et hoxy pReRyhae e 241 dehrhQ AHOWe Y Gk8kacd?2 BV condBG9 |

organics were washed with brine, dried over sodium sulfate,
5 filtered and concentrated to dryness. The residue was
chromatographed on silica using chloroform as eluant to
yield 5.0 g (81%) of the desired product, shown below, as é
tan solid. *H-NMR is consistent with structure; MS (ion
spr;y) 238.0 (M+1); Anal. Calc’d for C12H;sNO,8°0.03CHC1,: C,
16 59.98; H, 6.29; N, 5.81. Found: C, 60.13; H, 6.36; N, ‘5.72.
3,3,4-trimethyl-5-phenyl-2,3~dihydro-isothiazole 1,1-

dioxide.

" To a solutidn of 3,3,4—trimethy1;5-pheny1~2,34dihydro-
15 isothiazole i,l—dioxide, 1.3 g (5.5 mﬁol) in 130 mL of
carbpn tetrachloride was added 1.46 g (8.25 mmol) of N-
bromosuccinimide and 6.1 g of 2,2'*azobis(2—methy1;
. propionitrile). The mixture was heated to refihi for 4 h
then cooled to ambient temperature. Chloroform was added
20 and the‘sqlution was washed with water; washed with brine, -
dried over sodium sulfate, filtered and coﬁcentrated to
dryness. To a solution of the‘résidue'in 60 mi_of absolute
ethanol was added 3.6 mL (55.0 mmol) of ethylamine (70%
Asolution in water).r The reaction mixture was stirred 24 h
.25  at ambienﬁ temperature then concentrated to dryness. The
residue was purifigd.by chrométography on silica gél with

“methanol/chloroform as eluant to yield 0.59 g (38%) of the




0 10 N (1-Acetylcycl ohexyl)-4-nmethoxyphenyl acet am de was %g‘gpar ed

according to the- method described- in Pestic. Sci. 1993, pril 2885 192.
Yield: 477 ng, 920; M5 (IS): 290 NW H3 0 O 15
N-(1- Acetyl cycl ohexyl) - 4-net hoxyphenyl acet anm de (460 ng, 1.59 nmol) was
di ssol vadoimsmgetonitrile (60 nl) and di chl or onet hane pf Qi shtkbs4inder ar gon
and NaH (60-% 2.4 eq.) was added in portions. The m xture Vas stlrred
overni ght at 20 room tenperature, water was added and the sol vent
evaporated. The residue was dissolved in dichloronethane, washed with
wat er and the organic |ayer was dri@dd¥Na2SO4) and concentrated. 12 Apri
2005 WO (12/ 32888 PCT/ US01/ 27756 - 144 Recrystallization from Et OH yi el ded
the product (397 ng, 92 as white solid.

ﬁé(?Igftggé%g%ﬁﬁ%obuﬁg %géwnSb% asplro é?%%é%ﬁﬁ)B e;gwiyﬁ?e shown bel ow.

-I-azaspmmmﬁzEﬂéhﬁemﬂﬁheBErﬂc@ﬁﬁe{2@@ U@bn(%ﬁyé lg)y . QnQMthrO”DSUCC'n'”‘de
(1 eqg.) were stirred in 20 nL CCl4 with a catalytlc anoun
(3,3-dimethyl-1,1-dioxo-5-phenyl-2, 3-dihydro-1H- 1y~

isothiazol-4- ylmethyl)—ethyl~am1ne.

To a solution of (3,3-8imethyl-1,1-dioxo-5-phenyl-2,3-
dihyd:o—lH—1ys-isothiazol~4—y1methyl)-ethyl~amine, 0.3 g
(0.79 mmol) in 8 mL of tetrahydrofuran was added 0.22 g
(0.79 mmol) of 2-(R)-2-(2-(N- tertbutoxydarbonylamino)-2~methylpr0pionylamino) 3-

. 10 :(phenylmethoxy)propanoic acid, 0.12¢g (0.87 mmol) of 1-hydroxybenzotriazole hydrate and 0.18g
(O 87 mmol}) of 1,3- dlcyclohexyl carbodumlde Aﬂer stirring 24 h, the
reactlon mlxture was concentrated to dryness. ' The residue
was slurrled in ethyl acetate and water was added. The
mixture was -extracted with ethyl acetate. The comblhed
15:_organlcs were washed with brine, dried over sodlum sulfate,

' filtered and concentrated to dryness. The residue was
chromatographed on silica gel using 3% methanolflchloroform A
as eluant to yield 0.36 g (72%) of the desired product,

- shown below, as a tan foam. H-NMR ‘is consisteﬁE with
20 ‘structure; MS (ion spray) 641.3 (M-1); Anal. Calc’d for

- CaMyMi0;S: C; 61.66; H, 7.21; N, 8.72. Found: C, 61.38; H,
7.17; N, 8, 89.

(1- {2-benzyloxy-1-[(3, 3-d1methy1 1,1-dioxo-5- -phenyl-

.‘_,2,3—d;hydro-1H.1y -isothiazol- 4—ylmethy1)—ethyl—carbamoyil-



benzoyl peroxide for 3 h at 85C. After cooling to room tenperature the
m xture was diluted with CH2C12, washed with 10 water, driedagdiagss?) and
evaporated. Recrystallization from ethanol yielded the product (250 ny, 97
% as whivbeysmed d 4- PCT/USO1/27756
br ononet hyl - 3- (4- met hoxy- phenyl) 1-azaspiro[ 4. 5] dec 3-ene-2 one, shown
bel ow. I\/IS(IS) : 350 [MH] *. 15 NH
4=Br onomet hyl - 3- (4- net hoxyphenyl ) - 1- azaspiro [4.5] dec- 3-ene-2-one (250
my, 0.71 mml) was dissolved in ethak®?~ (15 nl) and ethylanmine (70 %
solution in water, .2 nmL), the m xture was stirred overnight at room
t enper at ure and 20 concentrated. The residue was dissolved in CH2C12,

veshed. M AP AR 10 MRS ETLUSBLE S 0 Shctat r ane
CH2Cl12 téstearganic | ayer was dried (Na2SO4) and evaporated to yield 0.22 g

(98% of 4 et hyl am nonet hyl - 3- (4- met hoxyphenyl ) - 1-azaspiro[ 4. 5] dec-3- 5
ene- 2-one, shown below, as a solid. My (lS): '

: 315 | . NH H3C O 2
2-(R)-2-(2-(N-tert-But c n 22 MﬁI(O'_ _
- 0

0 N

(

A solution of 0. 3 g (0.47 mmol) of (1-{2-benzyloxy-1-

5 [(3 3-dimethyl-1,1-dioxo-5- -phenyl-2,3- dlhydro 1IH-1y°-
isothiazol-4-ylmethyl) ~ethyl-carbamoyl] ~ethylcarbamoyl}-1-
methyl -ethyl) -carbamic acid tert-butyl ester in 10 mL of
acetic acid saturated with HCl gas was stirred at ambient ... . . ... ..
temperature for 4 h, then concéntrated to-dryness. The

- 10 residue was dissolved in toluene and concentrated to dryness
three times to azéotrope off the acetic acid. The residue '
was slurried in ether and filtered to yield 0.2 g (69%) of
the desired product as a white solid. H-NMR is consistent

, with.structure; MS (ién spréy) 543.3 (M+1);‘Anal. Célc'd for

15 . C23H33N4055'1_.4HC1: C, 56.64; H, 6.69; N,‘9.44.‘ .F’odnd.i c,
56.40; H, 6.74; N, 9.36. |




pr opi onyl am no) - 3- phenyl met hoxypropionic acid N-ethyl-N(3 10

(4- met hoxyphenyl ) - 2- oxo-i - azaspi ro[ 4. 5] dec- 3-ene-4- yl nmet hyl Aﬁﬂb@&swas
‘prepared according to the nethods described in Exanple 1. Yield: 127 ny,
60% M5 (1S): 677 [IWVH'. H3C,O 15 The title conpound was prepared according
to the webhamss descrl bed in Exanple 1. Yield: 87ng, 80% Q)g? & 999

[ MNal +, 577 [MH'; mp. 132C. WD 02/32888 . , PCT/USOl/277 6 Exanpl e 44"
" 2-(R)-2-(2- Ami no- 2- nmet hyl pr opi onyl am no) - 3- phenylnethoxy proplonlc acid
N-ethyl-N- (3- (4-nethoxyphenyl) -1-nethyl-
0xo0-1| -azaspiro[ 4. 5] dec- 3- ene- 4- Ineth%4jan1de hydrochl ori de H3C O The title
conmpound, ' shown above, was prepared as follows: 10 :
N- (1- Acet yl cycl ohexyl ) - 4- met hoxyphenyl acet am de (from Exanple 10) (1.66 g,
6.10 mml ) was dissolved in acetonitrile (200 nL) and di chl or onet hane'. (30
m.) under argon, NaH (60% 2.4 eqg.) and iodonethane (1.3 eq.) were added

I n portions. The m xture was sti mxagpogesni ght at 15 room tenperature,
evacorated The rési due was di ssolved in

wat er wa .d‘d and t he solvent

di chl or of®e SEiVe nenyd -peagenopasadided

(Ne2SO%) - angsconasRiEmect 1- AP 12905 V0,081 32808 £ SIL1 /2 7 7 56
5 isothiazol-4- ylmethyl)—ethyl-amlde hydrochloride.

HCI

e

To a solution of (3,3~diméthfl-1,1—dioxo-5—phenyl—2,3—
'dihydro-lH—lf—isothiazol—4~ylmethy1)—ethyl-amine, 0.55 g
0 (2.0 mmol) as described in Example 37-in 10 mlL of
tetrahydrofuran was combined with 0.74 g- (2 0 mmol) of 2- (2—
tert- Butoxycarbonylamlno 2~methy1-proplonylam1no) S-phenylu
' pentanoic acid, 0.46 g (2.2 mmol) of i, 3- i
l-d;cyqlohexylcarbodllmlde. After stirring 24 h, the reaction
15 mixture was concentrated to dryness. The residue was
slurried in ethyl acetate and water was added. The mixture -
was extracted with ethyl acetate. The combined organics
- were washed with brine, dried over godium suifagé,ufiltered"
- and concentrated to dryness. The residue was
20 'chromatographed on silica gel using 4% methanol/chloroform
as elu;nt to_yleld 1.05 g (82%) of the desired product,
shown below, as a tan foam. 1ﬁ~NMR is consistént with-

Btructure; MS (ion spray) 639.2'(M—1); Anal. Calc’d for




-147 Recrystallization fromEtOH yi el ded 3-(4-nmet hoxyphenyl)-1, 4-

.di met hyl -1 -azaspiro[ 4. 5] dec- 3-ene-2-one (1.08 g, 620), shtafpril2e8bow, as a
white solid. M5 (I1S): 286 [MH H3C-O5 3-

(4- Met hoxyptigeyr ) - 1, 4- di net hyl -1 -azaspi r o[ 4. 5] dec- 3- ener@rusne7(:881 ny,
3.09 mmol ).and N-bronmosuccinimde (1.2 eq.) were stirred in 40 nL CCl4.
with a catalytic anmount of benzoyl peroxide for 3 h at 85C. After cooling
to room tenperature the m xture vvaslg%l uted with CH2C12, washed with 10
wat er, dried(Na2SO4) and evaporat ed.” e 4-brononet hyl -3

: (4- met hoxyphenyl ) - 1-nmethyl -1 -azaspiro (4.5] dec-3-ene-2-one  thus obtained
was di ssolved in ethanol (100 M.), CH2Cl12 (20 nL), and ethylamne (70 %
sol uti ongi . o4 N ] r SLgtir verni ght_ at room

t enper at 8!?4214%%8%1'5 %b%%’n#r'a?{ e’d.n§| Slej" %é!?d&%'mgggfééo{:(/e%?i%g c12,
washed Wi 5h; Wit e®.2d extracted with 0.5 MHCL. 12 April 2005 WO 02/ 32888

PCT/ USQ / 27756, - 148 @te_r ad itilor}aarf dl\la(]—| and extraction with CH2Cl12 t he
organi c | ayer ‘Wwa ot ted (Cﬁé'f%&?) T aid Ao PaPBETY L g1 ATV TR 649 of
4- et hyl anyneseehinkod=44y herph) -k -4~ -

met hyl - i ﬂzaspi rof4. g glé%ﬂgéﬁe.ﬁfeyg oné %r%adrfcﬁﬂo%lﬁoﬁnpggpgw, 5 as a solid.
VB (15): bevpleagamo 1p-nethyR)-ethyl( 2cagNaméct acBdt baycdsoylyi . ar uj no)
-2- met hykpLppi onyl am no) -3 -phenyl met hoxypropionic acid Nethyl -

A 301ution-of (1-{1—[{3,3~dimethyl-1,1+di0x0-5-pheny1¥'“”“*5”
2,3-dihydro-1H-1y°-isothiazol-4-ylmethyl) -ethyl-carbamoyl] -

10 4-phenyl-butylcarbamoyl}-1-methyl-ethyl) -carbamic acid tert--
butyl ester, 1.02 g (1.6 mmol) in 10 ml ofiacetic acid |
saturated with HC1 gas was stirred atzé@bient temperature -
for 4 h, then concentrated tordryness. Theé residue was

- dissolved in toluene and cqncentraﬁed t6 dryness three - times
15 to azeotrope off the acetic acid. The residue was slurried
in ether and filtered to yield 0.47 g (52%) of the title
product as a white solid. H-NMR is consistent with

1 structure;fMS (ion spray) 541,5 (M%l);-Anal; Calé}d for
| CasHuoNeOgS°1.2HC1: C, 59.59; H, 7.10; N, 9.59. Found: C,
20 -59.93; H, 7.03; N, 9.23. ' ' o




N- ( 3- (4- et hoxyphenyl ) - I - net hyl - 2- oxo-| -azaspiro [4.5] dec 10
3-ene-4-yl nmet hyl ) am de, was prepared according to the neth A'ﬁﬁﬁgasbed I n
Exanple 1. Yield: 1.209 g, 87% M (1S): 713 |[Mal +, 691

CH3 OCH3 HNH H3 H3C, 0 15-The title conpound was prepared according to

the newWwedssescribed in 'Exanple 7. Yield: 564 ny, 518@rdeiniksS): 613
[ MNa] +, 591 [MH7+; mp. 137C. 12 April 2005 WO 02/ 32888 PCT/US01/27756 - 149

Exanpl e 45 2-(R)-2-(2-Am no-2-net hyl propi onyl am no) - 3- phen | net hoxy
propi onic acid N-(3-(4-nethoxyphenyl)-2-o0oxo0-1 5
azaspi r o[ 4. 5] dec- 3- ene- 4-yl met hyl ) ak?de trifluoroacetate The title
conpound, 'shown above,' was prepared as follows. 10 A solution of
4- br onoret hyl - 3- (4- net hoxyphenyl ) -1- azaspiro[ 4. s] dec-3-ene-2-one (from
Exanpl e 43), (123 ng, 0.35 mmol) and potassium phthalimde (2 eq.) in DW
(15 ni) - |

_ - EXAMPLE 3%
2-(2-Amino-2-methyl -propionylamino) -5-phenyl -pentanoic acid
[5-(4-chloro-phenyl) -3,3-dimethyl-1,1-dioxo-2,3-dihydro-1H-

5 1y°*-isothiazol-4-ylmethyl) -ethyl-amide hydrochloride.

H
[::::I/fxgv,r:;[:N NH,
| 0 - HCO

To a solution of sodium (p-chloro-0O-toluene} sulfonic
acid sodium salt (prepared as.deséribed herein), 8.9 g (39:5. o
mmol) in 20 mL of phosphorus oxychloride at 0°C, was added
10 11.6 g of phosphofus pentachloride. The reaction mixture
was_slowly warmed to ambient temperature, stirred 48 h-and
concentrated to dryness. .
To a solution of.methyl-n—amylethynjlcérbiﬁyl amine,
. 3.23 g (39.0 mmol, as described in JACS.,. 75, . 1653 :(1954j) in
15 50 mL of dichloromethane at 0°C was added 6.41 mL (42.9 )
mmol) of 1,8~diazabicyclo(5-4.0)unde¢}7éene, After stirring
for 10 min, 8.8 g (39.0 mmol)} of the above residue in 70 wl
- of dichloromethane was added. The reaction mixture was
stirred for 2 h at 0°C and was concentrated to dryness and
20 -partitioned between ethyl acetate and water. The mikture ‘
was acidified to pH = 2.0 w1th 1N HCl and was extracted
- with ethyl acetate. The comblned organlcs were washed with-

-brine, dried over sodium sulfate, f;ltered and concentrated




was stirred at 80C for 17'h; after Cdofihg to r00n1mfenperature diluted T

with CH2C12 and washed with water and 15 NaHCO3 sol ution.i2kbrifpoed 2005 WO
02/ 32888 PCT/ USOL/ 27756 -150 The organic | ayer was dried (Na2SO4) and
evapor ateg+vtewoyr el d 146 ng. (100% of 3-(4-net hoxyphenyk)trusn(zise

pht hal i m do) met hyl -1 -azaspi ro[ 4. 5] dec- 3- ene- 2-one, shown below, as a white
solid. M5 (1S): 439 [MNa]', 417 [MH'. 5 H3C-O X

3- (4- Met hoxyphenyl ) - 4- (N- pht hal i m doj, et hyl -1 azaspiro[ 4. 5] dec- 3- ene- 2- one
(146 ng, 0.35 mmol) and. ethylenediamne (4.5 nL) were dissolved in dry
n-butanol - (25 nlL) and stirred overnight at 90C. The m xture was then 10
diluted with ethyl acetate, washed with Nad solution and water and

extraCteﬂowﬂffhéb§5RATKQ-régdﬁﬁﬁngdQb%h@ﬁeoRaHaGEkoﬁﬁﬂoﬁféﬁﬁﬁa'6¥bﬂ“th et hyl
acetate the or ganic layer was drigd %Na2804 and evaporated. to yield 86

my (86X SbIioR SRk idTEIh B Jethanetyshy predpin- as aghupint ofel. Bkt - 3- ene- 2

15 28 C
2 (%?92 ?2 ! tgééﬁﬂéd?i;éggr §%§e§5 nghct %hﬁmkﬂbeloﬁ &2 a white .

pr opi ony$@¥ido) ’&pn@nysrrgpnexymmpumm afcrtdctbm(e& ME . (ivB GPr3L888
PCT/ USO 756,z 151, 0X Nyl k- 2- I rof ecBene4yI
met h;/gls) aémﬂ?gde3l3 gbﬁg)@ml' E%F%V\'/, 36\/%22: ér éﬁgrgx %%?‘%ﬁ%gg t'oél’lahég
5.19; N, 5.15. Found: C, 52.54; H, 5.19; N, 4.93.
'C~(4—Chloro—pheny1)—N-(1,1—dimethy1-prop—2—ynyl)—

methanesul fonamide.,

10 To a solution of C- (4-chloro-phenyl)-N- (1,1-dimethyl-
prop—24ynyl)-methanesulfogamide, 5.88 g (22;0 mmol) in 40 mlL
of ethylene glycol was added 0.3 g of mercury oxide
(yellow), 4 mlL of water and 6 drops concentrated suifuricq-‘u“«wﬁm
acid. The mixture was heated‘at 170 °C for 80 min then was

.15 cooled to ambient temperature, poured into water and
extracted with ethyl acetate. The combined organics were
washed with brine, dried over sodium sulfate, filtered'and
conoentrated to dryness. The resultlng re51due was
chromatographed on silica gel using chloroform as eluant to

20  yield 4.31 g (68%) of the desired product, shown below, as a
tan solid. H-NMR is consistent with structure; MS (ion

' spray)- 288.0 (M-1); Anal. Calc’d for’ CiHaCINOsS: C, 49.74;
~H, 5.56; N, 4.83. Found: C, 49.59; H, 5.50; N,_ 4.73. C-{4-
.Chloro phenyl) -N-(1,1-dimethyl-2- oxo—propyl)~—

25 Amethanesulfonamlde




met hods described in Exanple 1. Yield: 97 ng, 50% M5 (1S): 650 [N+u‘ $
The title conmpound was' prepared according to the rret hods scrljé%;;%d
Exanple 1. Yield: 27 ng, 33% Ms (1S): 550 [MH'; mp. 1 econp.)

i 2/ 32888 PCT/ US01/ 27756 - 152 5 Exanpl e 46
10 12 April 2005 WD 0 28 onic acid

2- (R) - 24 0- 2- met hyl propi onyl ami no) - 3- phen | net hox
: N-g4)(4 C(EI oro&nen | )-2 2-diethyl-5-0xo0-3 pyrrolin-3- ylgrﬂ/:g(WF’?"Rﬁet hyl ari de

trifluoroacetate H3 \ CH3 NH2 OH CI The title conpound, shown above, was
prepared as follows 4-Chlorophenyl-N-(1,1-diethyl-2-oxopropyl)acetani de,
10 shown bel ow, was prepared from 4-icg-oropheny. | acetic acid and

1, 1-di et hyl propar gyl am ne accordi ng tolthe nmethods described in Exanple

43. Yield: 950 ng, 57% M (1S): 282 [MH'. OC 12 April 2005

Cl
To a solution of C-(4-Chloro-phenyl) -N- (1, 1-dimethyl-2-
oxo¥propy1)—methanesulfonamide, 4.2 g (15.0 mmol) in 60 mL
of dimethylformamide was added 1.3 g {(31.5 mmol) of sodium
5 hydride. The‘reaCtion mixture was heated at 90 °C for.24_H,
then cooled to ambient temperature and concentrated to
dryness. The residue was partitioned between ethyl acetate
and water and was acidified to pH = 3.0 with 1 N HC1. The
mixture was extracted with ethyl acetate. The combined
- 100 organics were washed with brine, dried over sodium sulfate,.
| filtered and concentrated to-dryness. The residue was
chromatographed over silica using chloroform as eluant to
yield 3.27 g (80%) of the desired product, shown below, as a
. tan solid. IH-NMR is consistent with stricture; MS (ion
- 15 Spray) 270.3 (M- 1), Anal. Calc‘d for CiaHp4CINO,5: C, 53.04;
H519N515 FoundC52'72H518N498 5(4—
Chloro-phenyl)}-3,3,4- trlmethyl -2,3- dlhydro 1soth1azole 1,1-

 dioxide.

Ci
20 . To a solution of 5« (4 Chloro phenyl) -3,3,4- tr1methy1«
2,3- dlhydro 1soth1azole 1,1- d10x1de, 1.5 g (5.5 mmol) in 150
- mL of carbon tetrachlorlde was added 1.5 g (8.25 mmol) of N-

bromosucc1n1m1de and 0.13 g of 2 2'-azobis(2- methyl—




WD 02/32888 PCT/USO /27756 -153

3-(4-Cnhl orophenyl ) -5, 5-di et hyl -4-nmet hyl - 3-pyrrolin-2 one21294wwodee! ow, was
prepared according to the nmethods described in Exanple 43. Yield: 900 ny,
99% M5 : 4 5 [wv. d : ;
4-Bronn&gP§%F?§?(4-chlorophényl)-S.,5-diethy|-3- pyrrolrﬁyﬁ§%wgfmshomn

bel ow, was prepared according to the 10 nethods described in Exanple 43:
Yield: 480 ng, 99% M (1S): 342 [MHI~. 12 April 2005 WO 112/32888 , '
PCT/USQ / 27756 -154 5 H3 NH 2- (R) -21262- -
(N-tert-Butoxycarbonyl am no- 2- et hyl -

pr opi onyl-am no) - 3- phenyl nmet hoxypropionic acid N-(4-(4 10 chl orophenyl) - 2;
2-di et hyl - 5- oxo- 3-pyrrolin-3-ylmethyl)-N ethyl am de was prepared accordi ng
Lo the MePRORLORLSE I Tey THE IS WES Vicated 485 TRELUSIIHENS [l 9): 669-

o SE00¥, 6 G Tt s pmpuagoes ougpessiany oy 1L
m..p. 1l403ndsthe Fokutign srasphverstied 8 tis wditethy waghetihylibhi hoime hyl - 3-
“ ~dried over sodium sulfate, filtered and concentrated to
5 dryﬁess. To a solution of the residue in 75 mL of absolute
ethanol was added 3.6 mL kSS.O mmol) of ethylamine (70%
solution in water). The reaction mixture was stirred 24 h-
at ambient temperature then concentrated to dryness. The
residue was purified by chromatography on silica gel with
10 nethanol/chloroform as eluant to yield 0.21 g (12%) of'fhe
desirea‘product, shown below, as a tan oil. H-NMR is
"consistent with structure; MS_(ion spray) 313.0 {(M-1); Aﬁal.
Calc’d for Cp4H;5CIN,0,8°0.1CHCl;: C, 51.83; H, 5.89; N, 8.57.
Found: C, 51.58; H, 6.38; N, 8.04.
15 '[Sf{ﬂ—Chloro-phenyl)—3,3~diméthyl-l,1—diox0—2,3-

dihydro—1H-If~isothiazol—4fylmethyll~ethy1—amine.

Cl
To a solution of {Sf{4—chloro—pheny1)-3,3—dimethy1—1,i-
dioxo—z,3—dihydro—1H~lys—isothiazol;4—ylﬁethy1]4ethy1—amine,'
20 0.2 g (0.63 mmol) in 10 mL of tetrahydrofuran was added 0.24
g {0.63 mmol) of 368979, 0.1 g (0.69 mmol) of 1- -
hydroxybenzotriazole hydrate and 0.14 gl(0.69 mmoi) of 1,3~
-dicyclohexylcarbodiimide. After stiiring 24 h, the reactioni
mixtUre‘was concentrated to,dryness; The residue was

25 slurried in ethyl“acetate:and,water was added. The mixtufe



pyrrolin-2-one, shown bel ow, was prepared according to the nethods
described in Exanple 43. Yield: 325 ng, 76% M5 (I19S): 307%5&%%50&; Apri |
2005 WD 02/ 32888 PCT/USQ /27756 -155 Exanple 47

2-(R) - 2- (2 Ani no- 2- et hyl propi onyl am no) - 3- henyl net hoxy propionic acid
N-(3- (4-%B Qéﬁp enoxy) - 2- oxo- | -azaspiro [4.5] 5

dec- 3- ene- X met hyl ) - N-et hyl ani de trifluoroacetate H3CCHHMRTOH 0 The

title conpound shown above, was prepared as foll ows.

4- Br ononet hyl - 3- (4- chl or ophenoxy) - 1-azaspiro [4.5] dec- 10 3-ene-2-o0ne,
shown bel ow, was prepared from 4- chil&fophenoxyacetic acid and
1-ethynyl-1-cycl ohexyl am ne according to the nethods described in Exanple
43. Yield: 0.9 g, 41% M (1S): 300 [MH'. C 15 12-April 2005 WO

112/ 32888 - 156 PCT/ USOI /27756
3-(4- Chl OYBDITFTRAEA S SHHNBERYREE - azHapi Fonpines} organics

were washed with brine, dried over sodium sulfate, filtered
and concentrated to dryness. The residue was .
chromatographed on silica gel using 2% methanol/chloroform
5 as e}uant to yield 0.3 g (70%) of the desired product as a
tan foam. !H-NMR is consistent with structure; MS (ion
spray) 675.7 (M+1). [lr{l—{{5—(4—Chloro-phenyl)—3,37
‘dimethyl-1,1-dioxo-2,3-dihydro-1H-1y°-isothiazol-4-
- ylmethyl]—ethylﬂcarbamoyl}—4—phenyl—butylcarbamoyl)-1-'
10 methyl-ethyl]-carbamic acid tert-butyl esterl

sasand
Speey

o | cl

. A solution of 0.3 g {0.45 mmol) of‘{lf(l—{[S-(4—Chlore-
phenyl)—3,3—dimethy1~1,1—dioxo’2,3¥dihydro-1H¥rfr | -
isothiazol@ééylmethyll—ethyl~carbamoyl}~4—phenf1-

15 ‘butylcerbampyl)—1-methyl—ethy1]—carbamic acid tert-butyl
ester in 10 wmL of acetic acid saturated with HCl gas was
stirred at ambient temperature for 4 h then concentrated to
dryness The residue was dlssolved in toluene and

~ concentrated to dryness three times to azeotrope off the

20 acetic acid. The re51due was slurried in ether and filtered

to yleld 0.24 1 (89°) of the title product as ‘a whlte solld

H-NMR is consistent w1th structure, MS (ion spray) 573.3




dec- 3- ene- 2-one, shown bel ow, was prepared according to the met hods
described in Exanple 43. Yield: 200 ng, 25% MS 5 (IS ﬁﬁ@pﬁﬁﬁb C

The title conpound was prepared and deprotected accordlng to the nethods
described in Exanple 1. Yield: 242 ng, 57% MS (1S): 597 [MH'; mp. 118C.
10 12 ApWPI23%8% WO 02/ 32888 PCT/ US01/ 27756 -157 Exaﬁﬁﬂ@ﬁﬂmTﬁﬁ
2-(R)-2-(2- Am no- 2- et hyl pr opi onyl am no) - 3 phenyl net hoxypropi onic acid -
N-(3-(3-chl oro-phen |)-2-o0x0-1- 5 azaspiro[4.5]dec-3-ene-4-ylnethyl)-Neth
| am de trifluoroacetate The title cgmpound, shown above, was prepared as
10 foll ows. 4-Brononethyl -3-(3-chl orophenyl)-1-azaspiro[4.5] dec- 3-

ene- 2-one, shown bel ow, was prepared from 3- - chl orophenyl acetic acid and
1- et hynyl cycl ohexyl am ne according to the methods described in Exanple 43.
Yi el d: 18M8ED; mypab5%aldS d IfS)r czaﬁm@wﬂl GHLA :Agr, i 542095 MO @2463,2888

PCT/USOlﬁ27Z5§4 Found: C, 54.82; H, 6.21; N, 8.66.

EXAMPLE 39B
5 2—Amino—N-(2—benzyloxy-1~i[5—(4—chloro—phenyl)+3,3-dimethy1—

1,1-dioxo-2,3-dihydro-1H-1A%-iscthiazol-4-ylmethyl] -ethyl -

carbamoyl }-ethyl) -2-methyl-propionamide hydrochloride

HCI

10 - The title compound was prepared as follows:

The intermediate, [5~(4-Chloro-phenyl)~3,3~dimethy1-
1,1;dioxo—2,3—dihydro-lH—1Rﬁ—isothiazdl?g;ylmethyl}fethyl—"
amine (0.55 g, 1.6 mmol), was combined with 1-hydroxy-

~  benzotriazole hydrate ( 0.22 g, 1.6 mmél);_l,j— i

15 dicyclohexylcarbodiimide (0.33 g, 1;6 mmol), and 3-
.benzyloxy-2- (2-tert-butoxycarbonylamino-2-methyl -
propionylamipq)—propionic acid ( O.Gi_g, 1.6 mmol) in
tetrahydrofﬁran and the resulting mixture stifreﬁfovernight

~ at room temperature. The mixture was concentrated and the

20 residge_was'taken up in eﬁhyl écetaté and the mixture
filtered. . Concentratlon of the filtrate and chromatography

of the re51due over 51llca (methanol/chloroform) allowed for




-158 3-(3-Chl orophenyl ) -4-ethyl am nonet hyl -1-azaspiro [4.5]

dec- 3-ene-2-one was prepared according to the nmethods deschaAgil2006 Exanpl e
43. 5 [MH'. Yield: 120 ng, 94% M (1S): 319 The title conpound was

pr epar ed and deprotected according to t he net hods described in Exanple 1.
Yield: SoWEgses® M (1S)< 581 [MH'; mp. >90.C (decoggni]s(;llg”’l_% Apri |
2005 WD 02132888 PCT/USO V27756 - 159 Exanpl e 49 :
2- (R) - 2-(2- Am no- 2- et hyl pr opi onyl am no) - 3- phenyl net hoxy proplonlc aC|d

N- (13- (2-chi oro-phenyl)-2-oxo-1-azaspiro [4.51 S

dec- 3-ene-4-yl net hyl ) - N-et hyl anmi de t##Ptuoroacetate The title conpound, as
shown above, was prepared as follows. 10

3- (2-Chl orophenyl ) - 4- ethylaninonethyl-l- azaspi ro[ 4. 5] dec- 3- ene- 2- one,

., shown be a Q chl oro | acetic acid and
1- et hyny%gi%gyyoﬁg gté ng g]cé:'%r (ﬁel‘?ﬁol“%gtelﬁ)épﬂ’é?h%ﬁgdﬁﬁ’éc??b% ¢HE Exanpl e
43. Yieldhitd1lfoDdd. 78@@(3@5(I@@41)31@7ﬁh@ﬂﬁ7215 12 April 2005 VK}(12132888

- PCT/USeL/ 27756
H H
o NﬁN 07<
: 0 r,N

| NH
S/
N
ey\c,
Cl
5 The compound from above, [1-{2-benzyloxy-1-{[5-(4-

chloro-phenyl) -3, 3-dimethyl-1,1-dioxo-2, 3~-dihydro-1H-1A°-
isothiazol—4-y1methy1]-ethyl-carbambyl}~ethylcarbamoyl)—1-
methyl-ethyllfcérbamic'acid tert-butyl ester (1.00 g, 1.48
| mmol) was dissolved in dichloromethane (30. mL) and
- 10 trifluorcacetic acid added (5 mL) and the mixture stirred
for 2 hours at room temperature. The'mixtufe"was -
concentrated in vacuo and the residue't;éaﬁed with saturated
aqueous sodium bicarbonate followed by gxtraction with ethyl
acetate. The combined extracts were dried ovef sodium
15 sulfate. Concentration left a residue which waé
chromatographed over silica (methanbl/chlorofdrm) to give
the amine. This amine was dissolved in minimal ethyl acetate
B and treated with excess ether/hydrochlorlc acid:
Concentration &nd drying netted 0.37 g (41%) of tﬁe desired
20 hydrochloride salt as a white solid. Andl. Calc’d fbr ,
C2gH3C1NgOsS'1.1HCl: C, 54.49; H,~6.22;' N, 9.38. Found: cC,
54'._17;"H, 6-.'1'6; N, 9.38. m.p.,107~113°-C. MS(ES):V tM+1)"'
579.4 m/z. | | |




-160 5 The title conpound was prepared and deprotected according to the

met hods described in Exanple 1. Yield: 87 ny, 82% NS (Igﬂ/M”5880Qhkﬂ';

m p. 132-137C. Exanple 50

2- (R) - 2- 9D-0Aneeae- 2- et hyl pr epi onyl am no) - 3- phenyl nmet hoxperai@RphPd C aci d

N- (3- (4-chl orophenyl )-2-o0xo-1-azas iro [4.51 .

dec- 3-ene-4-yl nmet hyl ) - N-et hyl am de hydrochloride H3 ; CH3 HCl 10 The title

conpound, as shown above, was prepar§g3@§ follows. 12 April- 2005 WO

02/ 32888 PCTI USO 127756 -161

3- (4- Chl orophenyl ) -4-net hyl -1 -azaspi ro[ 4. 5] dec- 3-ene-2- one, shown bel ow,

was prepared from 4-chl orophenyl -acetic acid and 1-ethynyl cycl ohexyl am ne

according to the nmethods 5 described in Exanple 43. Yield: 621 ny, 620; M5

(1S): 551 [MzH °, 276 [MH +. O. :

4- Br ononet hyl - 3- (4- chl or opheny#3& i 4%] dec- 3- ene-2-one was

prepar od aeqaidbng. {9- G, PRLIPGS fPserdbed oLRRLo1 10,28 G 43, Vield:
spiro[4.4]non-3een~4—ylmethyl)—ethyl~carbamoyl]—ethyl}—z—

5 methyl-propionamide hydrochloride

and

2~(2~Amino-2-methyl-propionylamino)-5—phenyl-pentanoic acid

(2,2-dioxo~3~pheny172l6~thia—1-aza—spiro[4.4}non-3—en—4f

10 ‘ylmetgyl}-ethy}—amide_hydrochloride

The title compounds, as shown above, were prepared as

follows: .
. 0 3 ; -7— -
: 0'\ :
. HN ‘
- HCI o
5 ,1—Amin0~l—cyclopentang-carboxylic acid (5.00 g, 38.8

mmol) , was .dissolved in metﬂanol (100 mL)} and then thionyi
chloride (9.25 g,"77_7'mmbll was added dropWise with

1



1 12 April 2005 W/ 02/32888 PCT/USQO /27756 -162 )

3-(4- Chl or ophenyl) - 4- et hyl am nonet hyl -1 -azaspiro [4.5] del@/rt3a0%- one was
prepared according to the nmethods described in Exanple 43. Yield: 444 ny,
89% M (1S): 319, $ [M'. 12 April 2005 WO 02/32888 PCT/ USO /27756
-163-, 6%%%4 2- (N-tert-Butoxycar bonyl am no) - 2- net hyl - )

propi ony!l am ho) - 3- phenyl - met hoxypr opi oni ¢ aci d N-( 3- (4 PCT/US01/27756 .

chl orophenyl ) - 2- oxo- 1- azaspi ro[ 4. 5] dec- 3- ene- 4-yl net hyl ) - N- et hyl am de,
shown bel ow, was prepared according to the nethods described in Exanple 1.
Yield: 900 ng, 95% M5 US): 703 [MMdi-—~, 681 [MH'. The title conpound was
prepared according to the 10 nethods described. in Exanple 7. Yield: 521
my, 64W M5 (1S): 581 [MH": mp. >128C (deconp.) 12 April 2005 WO

(12/ 32988 -164 PCT/US111/27756 Exanple 51

2- (R) - 2- F21 AR TD- 2-The Esprddinenpliaiiine ) wds pheiwt e tdvaxyeighrtoptoni ¢ aci d

M(_3-(4-958HD%§%J_.%-1&0 - - spi 01%4.5 - .

. dec- 3 ont dy T RS o SR, R B b ea e o apsvo whicn lese a
white solid. The solid was tritruated in ethyl ether,
filtered, and dried to give 6.78 g (97 %) of the amino—esﬁer

5 hydroghloride as a white solid. 'H NMR was consistent with

product. ESMS (M+1) 144.2

' 0 /
H O
\
/\\
©/\O/ o

The amino-ester hydrochloride (2.00 g, 11.2 mmol) was
combined with triethylamine (3.90 mL, 28.0 mmol), and 4-

10 dimethylaminopyridine (cat. 20‘mg){ in dichloromethane (25
ml} at room temperature. Then a-toluenesulfonyl—chloride~-'wnwﬂv?
(2.12 g, 11.2 mmol) was added and the'resulting‘mixture‘
stirred‘over the weekend at room'temperature. Aquéous 1IN
hydroéhlbric acid'{25 mL) was then added and the aqﬁeous

15 phage extracted with 3 x 25 ml: of dichloromethane. _Thé
combined extracts were dried over sodium sulfate and
concéntrated in vacuo to give a residﬁe'Whiéh was .'

. chromatographed over silica (chloroform/ﬁethanol):to give
2.40 g (72 %) of the desired product as an off white solid;‘
20 'H NMR was consistent with:produgt- ESMS: (M+1)* 298.4.
Anal. Calcd. for CiHisNOS: C, 56.55; H, 6.44; N, 4.71.
Found: C, 56.28; H, 6.46; N, 4.69. |

OH

Nz




B The title conmpound, as shown above, was prepared as follows. 10

4- Br ononet hyl - 3- (4- br onophenyl ) - 1- azaspi r o[ 4. 5] dec- 3- ene-12-AQs# 2085H0wn
bel ow, was prepared from 4- bronophenyl acetic acid and

1- et hynyl cycl ohexyl am ne according to the nmethods described in Exanple 43.
Yi el d: 1233888630 MS (1Sy: 398 [MH . 15 12 April 2005/y§1/413¢ 32888
PCT/ US01/ 27756 -165 3-(4- Bronnphenyl)-4-ethy|aninonethyl-l-azaspiro [ 4.5]
dec- 3- ene- 2-one, shown bel ow, was prepared according to the nethods
described in Exanple 43. Yield: 145 ng, 99% M5 5 (IS) @ 363 TMH'. Br The
title conpound was .prepared and depr ot ect ed according to the rret hods
described in Exanple 1. Yield: 89 ng, 78% M5 (1S): 626 [MH'; mp.
132-137C. 12 April 2005 WD (12/32888 PCT/US01/ 27756 -166 Exanple 52

2-(R) - 2- (2 AMiTie 2steirh¥lonoghewy | mnsrtp)g 31dhenwnBey NQXY Sslbi i ¢ acid

N- et hyl - ggs 4-f| uor ophenyl ) - 2-oxo-1- 5
azaspi r o[ a§p§H85459@hﬁ?h@Y§%ﬁﬁkﬂ?tﬁﬁofW@@FO&@E?@EEﬂI@furan

(5 mL), and ethanol (5 mL) and the mixture stirred at room
temperature until hydrolysis was complete. Adqueous

5 hydrochloric acid (5 N) was added until the aqueous mixture
reached pH 2.0 - 2.5 and the agueous phase was then
extracﬁed with ethyl acetate. Concentration of the extracts
and drying of the resuiting solid netted 4.90 g (94 %) of
the desired acid. An analytical sample was obtained by‘

10 chromatography over silica (5-10 % methancl/chloroform);
ESMS: (M-1)7 282.2. 'H NMR was consistent with product.
Anal. Caled. for CisHyNOS: C, 55.11; H, 6.05; N, 4.94.
Found: €, 55.00; H, 6.00; N, 4.92. B

15 The acid frcm above (2.00 g, 7.0 mmol) was dissolved in
anhydrous tetrahydrofuran {75 miL) and.the mixture cooled to
-70°C (dry ice/acetone bath) under nltrogen. Then methyl
lithium (25.24 mL, 1.4 M in ethyl ether) was added via

. syringe and the resulting mixture stlrred for 5 hours whlle

20 slowly warming to near room temperature. The reaction was
then quenched into a stirred mixture of ice/1N aqueous
hydrochlorlc acid and the aqueous mixture extracted with
ethyl acetate. The comblned extracts were concentrated and
the resulting residue chromatographed over silica

25 {chloroform/methanol) which allowed for isolation of 1.30 Q
{65 %) of the desired ketone as a white solid. *H NMR was
consistent with product. ESMS' (M+1)+ 282-.2. Anal Calcd.

-, for CI4H;9N03S: C, 59 76; H, 6.81; N 4, 98




F The title conpound, shown above, was prepared as follows.

4- Br ononet hyl - 3- (4-f 1l uor ophenyl ) -1 -azaspi ro[ 4. 5] dec- 3- 10 Enprit260%, . shown
bel ow, was prepared. from 4-fluoro- phenylacetic acid and

1-ethyn¥y | ohexyl am ne according to the nmethods described in Exanple 43.
Yi el d: &fﬁs’mg% MS (I'S) : 338 [MH'. 15 12 April POOAIStMO7&12/ 32888
PCT/ US01/ 27756 -167 4-Et hyl am nonet hyl - 3-(4-fl uorophenyl )-1-azaspiro [4. 5]
dec- 3- ene- 2-one, shown bel ow, was prepared according to the _ nethods
described in Exanple 43. Yield: 100 yyp483% M5 5 (1S) 303 [MH'. F The
title conpound was prepared and deprotected according to the nethods
described in Exanple 1. Yield: 85 ng, 68% M (IS): 565 [MH*; mp.
140-150C. 12 April 2005 WD 412/32888 PCT/ US01127756 -168 Exanple 53

2-(R) - 2- (B>uvAd:n0-G- ﬁethylpnppsoagLam1n@)7§ phenyl met hoxypr opi oni ¢ acid

N-et hyl - N- (3- (4- et hyl phenyl ) - 2- ‘5

oxo- | -azaspi ro[ 4. 5] dec- 3- ene-4-yl net hyl )

The ketone {1.50 g, 5.3 mmol) wags dissolved in N,N-
‘dimethyl-formamide {25 mL) and then sodium hydride (60 %,
5 0.53 g, 13.25 mmol) added and the resulting mixture heated

at 90°C overnight. The solvent was then iemoved in vacuo

‘and the resulting residUe taken up in dilute aqueous “

hydrochloric acid.  The aqueous mixture was extracted with

ethyl acetate and the combined extracts wefe concentrated to
10 leave a residue. This residue was chromatographed over

silica (ehloroform/ﬁethanol) which allowed for isolation.of.....

the desired product 1.15 g (82 %) as a white solid. ESMS:

{M+1)* 264.2. *H NMR was consistent with product .

15
The product from above (1.00 g, 3 8 mmol) was slurrled
in carbon tetrachloride (40 mL) and N- bromosucc1n1m1de (1.01
g, 5.7 mmol) and 2,2° —azobls(z—methyl)~prop10n1tr11e {0.05
- g, cat.) were added This mixture was heated at reflux for
20 2 hours after which time the reaction was cooled to'ambient
temperature and diluted with dichloromethane. The organlc N
mixture was washed with water (2 x 40 wl) and dried over
'fsodlum_sulfate. _Concentratlon-left a residue which was

s
1



W"f'rmi”f"_luuoroaCet ate H3C The title cc')rr'pd'und,'. as shom:”al‘f)—a\}'é;m was prepar éd' 'é's”

10 follows. 12 April 2005 WD 112/32888 PCT/ USO (/27756 - 162 April 2005

4- Et hyl am honet hyl - 3- (4- et hyl phenyl ) - 1-azaspiro dec- 3-ene-2-one, shown

bel ow, was ared from4 [4.5] nethyl phenylacetic acid and

1- et hyny M@/ E Hﬁ Bxyl amine 5 according to the nethods desR&GH¥H2IA¢ Exanpl e

43. The product was isolated after columm chronmat ography (CH2C12/ et hanol

95:5). Yield: 120 ng, 11% MS (1S) : 299 [MH]'. 10 The title conpound was

prepared and deprotected according- 1@4i he nmet hods described in Exanple 1.

Yield: 110 ng, 87% M (1S): 561 [MH'; mp. >135C (deconp.) vvv vL/JLaaa

-170 PCT/ US111/2775( Rxanple 54 2- (R - 2 (2- Ami no- 2-net hyl pro

i onyl am no) - 3- phenyl net hoxy propionic acid _

N (3-(4- biaﬂ;hanyﬂn)izz -aptmriolaz@opmlio [413éweddcbySthe addition of

Sbove, wetTEraANiAe (Y AR G MO8 RER L dTfoddd | SReUnd. shown
overnlght at room temperature. The mixture was then

concentrated and the residue chromatographed over silica

5 (chloroform/methancl) which allowed for isolation of 0.75 g
(64 %) of the desired product as a yellow solid. ESMS:
(M+1)* 307.2. H NMR was consistent with product.

The amine from above (0.70 g, 2.29 mmol) was combined

10 with - '

YP/I_L X Chiral

{0. 87 g, 2.29 mmol), 1- hydroxybenzotrlazole hydrate (0 31 g,
2.29 mmol), and 1,3~ dlcyclohexyl carbodiimide (0.47 g, 2.29
mmol) in tetrahydrofuran (30 mL) and the mixture étirréd
overnight at ambient temperature. The reaction was then

15 concentrated and the residue taken up in ethyl écetate and .
filtered. The filtrate was concentrated and thié_residue'
chromatographed over silica (chldréform/metﬁanbi)‘which
allowed for isclation of the‘desiredrproduct 1.40 g (91 %)

~as an off white foam. ESMS: (M+1)* 669.4. M NMR was

20 consistent w:.th product Anal. Caled.. for C35H49N4013 ¢,
6285 H, 7.23; N, 8.38.




10 12 April 2005 WO 02132888 -171 PCT/ US111127756 2Apn| 005
3-(4-Bi phenyl ) - 4-brononet hyl -1 -azaspi ro[ 4. 5] dec- 3-ene- 2-on %own bel ow,
was prepared from 4-bi phenyl -acetic acid and 1-ethynyl cycl ohexyl am ne
according to the methods 5. described in Exanple 43. Yield: 680 ng, 70% M5
(1S): 3%6oofdmls " . 3- (4-Bi phenyl)-4-ethyl ani nonet hyl -i pai@s@i79sel 4- 5] dec-
3-ene-2-one, shown bel ow, was prepared according, to the 10 net hods
described in Exanple 43. Yield: 480 ngy, 78% Ms (IS): 361 [WMH . 15 The
‘title conpound was prepared and dep 1gat ected accor ding to the rret hods
described in Exanples | and 7. i€l 383 ngy, 52%; M5 (IS): 623 [ M *;
mp. 176C. 12 April 2005 WO 02/32888 PCT/US01/ 27756 -172 Exanple 55

2- (R) - 2- (2- Ami no- 2- et hyi propi onyl arri no) - 3- phenyl met hoxy propionic acid
N-et hyl - bt OX@r, 3-5@hg@yl H' -3238Pifi0 4 4-pl 5 dec-3-ene-4-ylnethyl)am de
trifluoroacetate The fitle’conpound, shown above, was prepared as foI | ows.

O

-The BOC protected derivative from above (0.80 g, 1.20

mmol) was added to a solution of acetic'acid saturated with
5' HCl gas (10 mL) The mixture was stirred for 4 hours at

room temperature after which time the mlxture was

concentrated in vacuo. The r651due was concentrated twlce

from toluene and the resulting light solid was slurried in .

diethyl ether, filtered, and dried to net .57 g (78 %) Of - «riwsonns
10 the HCl salt as an off white solid. IH NMR was consistent

with product. ESMS: (M+1)* 569.4, 570.5.Anal. Caled. for

C3oHaN,OsSC1l: C, 59.54; H, 6.83; N, 9.26. Found: €, 59.26;

H, 6.85; N, _9.25. | | | a

15




10 4- Met hyl - 3- phenyl -1 -azaspi ro[ 4. 5} dec- 3- ene- 2- one, shown bel ow, was
prepared from phenyl acetic acid and 1- ethynyl cycl ohexyl anbngyipggey di ng to
t he nethods described in Exanple 43. Yield: 675 ng, 7S% MS (1S) : 242
[MH'. 15 12 Ag{il 2005 WD 02/ 32888 PCT/ US01/ 27756 -173 _ :

4- Br omorte? A% phenyl - | - azaspi r o[ 4. 5] dec- 3- ene- 2- one, PCHHIMRTHEl ow, was
prepared according to the nethods described in Exanple 43. Yield: 610 ng,
68% M (1S): 320 [MHIt 5 _

4- Et hyl am nonet hyl - 3- phenyl - | - azaspirx{-4. 5] dec- 3- ene- 2- one, shown bel ow,
was prepared according to the nmethods described in Exanple 43. Yield: 360
ng, 67% Ms (1S): 285 [MH :. 10 12 April 2005 WD 112132888 PCT/US11112 7
75 6 -174 2-(R)-2-(2-(N-tert-Butoxycarbonyl am no) - 2- et hyl -
pr opi onyl am no) - 3- phenyl met hoxypropi onic acid N-ethyl-N-(2-
0xo0- 3- phenyl -,- azaspi r ¢ 4. 5] dec- 3-ene- 4-yl I m de, 3 sho bel ow, was
pr epar ed acco.#hcﬁ g ]t%g ;%kgmn%gﬁgﬁs(géggr?beﬁé]%m@gnﬁ'ﬁg TN BFY: 730 no;
89% MS«wid): 647 [MH H3C /CH3O CH3 LCH3 N O\ '

O Chiral
N 0] |
N H
U\/IH
. 0] O

5 (0.37 g, 0.98 mmol), 1l-hydroxy-benzotriazole hydrate (0;13

-

g, 0.98 mmol), and 1,3-dicyclohexyl-carbodiimide (0.20 g, -
0.98 mmol) in tetrahydrofuran (20 mL) and the mixture
stirred over the weekend at ambient temperature. The
reaction was then concentrated and the residue taken up in

10 ethyl acetate and filtered. The filtrate was concentrated
and this residue chromatographed over silica ‘
(chloroform/methanol) which allowed for isolation of the
desired product 0.12 g (65 %). 'H NMR was consistent with
product. ESMS: (M+1)* 667.4. :

i H .- Y
N\‘)Y NH, . :
0 . Hcl
0 rN :

15 : ' : ST
- The BOC protected derivative from above (0.12 g, 0.18-
‘mmol) was added to a solution of acetic acid saturated with
HCl gas (2.0 mL). The mixture was stirred for 4 hours at
room temperature aftér which time the mixture_was- | '

20 concentrated in vacuo. The residue was concentrated twice




H CH3 NH The title conmpound was prepared according to the nethods

described in Exanple 1. Yield: 640 ng, 86% M5 10 (19): 56%%&#@%65 M P.
145C. 12 April 2005 WD 02/32888 -175 PCT/ US01/ 27756 Exanple 56 '
2-(R)-2-(2-Am no-2-met h | propi onyl am no) -3 2henyl net hoxypr opi oni ¢ aci d
N-eth | -Nobzzs® 3 (2 thienyl) S 1-azaspiro[4.5]dec-3-ﬁﬁ§-é-¥lqethyl)anide
trifluoroacetate NH The title conpound, as shown above,” g‘% Eﬁgred as
follows. N-(I-Acetylcyclohexyl)-(2-thienyl)acetanide, shown below, was
prepared from 2-thienylacetc acid and 1l-ethynyl- 10 1-cycl ohexyl am ne
according.to the nethods described imt¥anple 43. Yield: 2.37 g (64%; M
(1S): 266. HBC NH \ O 12 April 2005 WO 02/ 32888 PCTI US01/ 27756 -176

from toluene and the resulting 1ight solid was slurried in
diethyl ether, filtered, and dried to net 0.07 g (67 %) of
. _the HCl salt as a tan solid. H NMR was consistent with -
product. ESMS: (M+1)* 567.5, 568.5. Anal. Calcd. for
5 CunHnNO45.2.5HCl: C, 56.59; H, 6.82; N, 8.52. Found: C,
56.76; H, 6.63; N, 9.65.

_ Example 42
2¥Amino-N—(2—benzy1oxy-1—{[3—(4—chlorofphenyl)—2,2~dioko~

10 21F—thia—1~aza—spiro[4.4]non—3-en~4—y1 methyl] -ethyl-

carbamoyl } -ethyl) -2-methyl -propionamide hydrochloride
. H |
¢] HCI

, , o ,/N

| he

Cl
The title compound, as shown above, Wés'prepared as

LY

foliows:

o / o
o) °
s/N .
Cl ‘ ) ,

15
The amino-ester hydréchloridé'(z{SO g, 14fdtmmol) (as
previously described).was combined with triethylamine (9.0
wh, 64.7 mmol) , and 4—dimethylaminopyriaine {cat. 50 mg),.in-  iu
| dichloromethane (75 mL) at room temperature. Then'4;chloro- |
20 a-toluene-sulfonylchloride (és previously descfibed)(3.00 Q;

" 13.4 mmol) was added and the resulting mixtdré stirred




: S
4- Met hyl -3-(2-thienyl)-1-azaspirol 4. 5]de03ene20ne 8 wa
prepargd acf:ordl ng to the nethods described in Exanple 43 V\&?E?h 1.6 g,
56% M5 48 [M—I] 5
4- Et hyl a‘%bﬁ%)j?rzg (2 t hienyl ) -1-azaspiro[ 4. 5] dec- 3- ¥pRUMWEHBS shown .
bel ow, was prepar ed according to the nmethods described in Exanple 43 an
I sol ated after colum chronmat ography (CH2C12/ et hanol 95:5) Yield: 70 ng,
5% MS 10 (1S) @ 291 [MH'. 12 Apri13@2005 WO 02/32888 PCT/USQ /27756 - 177
2--(R)-2-(2-(N—tert-Butoxycarbonyl ani no) - 2- ma_trdwl\l_ thyl - No( 2
r opi onyl ani no) - 3- phenyl - iret hoxypr opi oni ¢ aci e - -
gx0p3 (g t hi en)l) | -azaspirof 4. 5] dec- 3-ene-4-yl net hyl )am de, 5 shown bel ow,

Yird d: 150
was preparedt A FPAD CeRPerathags d¥sterbeds thexadid® ahd

I h u epared according to
thé 96% odsﬁ dtg?secr%éé mkhas-lg F\QSQHZ% ngow;‘p% ‘Q BUSVE 10 (1'S) : 553
[ MH. ciderizsgcit mel huxﬁﬁﬁeW:hQ_tHé!NézP&ra(ét%a héifto6 - 178 Exanple

N- et hyI
sodium sulfate and concentrated in vacuo. The resulting

57 2. %@d@%@% TR AR RINLATLRR) 5; BTyl TELIGKY, pr opi oni ¢ aci d
residue was chromatographed over silica .
(chlofoform/methanol) to give 2.00 g (45 %) of the desired
product as a light yellow solid. 'H NMR was consistent with
product. ESMS: (M-1)" 330.1, 331.2. Anal. Caled. for

10 Ci1aH;gNO4SCLl:  C, 50.68; H, 5.47; N, 4.22.Found: ¢C, 50.1‘4.;
. H, 5.50; N, 4.21.

The ester from above (1 90 g, 5.74 mmol) was comblned

with 2 N agueous sodium hydroxide (40 mk) , tetrahydrofuran

’15 (5 wl) , and ethanol (5 mL) and the mixture stirred at room
temperature unt11 hydrolysis was complete- . Agueous
hydxochlorlc acid (5 N) was added until the aquecus mixture
reached pH 2.0 and the aqueous phase was then extraéted with
ethyl acetate. | The combined extracts were dried over sodium

20 sulfate and the solution concentrated in vacuo. The '
resultlng solid was triturated in dlethyl ethexr, filtered
and dried to glve 1.75 g (97 %)} of the des1red ac;d as a

~ white solid. 'H NMR was consistent with product. ESMS:
| (M+1}* 316.0, 317.1.
25




5 azaspi ro[4 5] dec 3-ene-4-yl rrethyl)am de trlfl uor oacet at e The t|tIe
compound, shown above, was prepared as foll ows. 12 April 2005

4- Br onoret hyl - | - met hyl - 3- phenyl - | - azaspi ro[ 4. 5] dec- 3- ene-2-one, shown

bel ow, was prepared from phenylacetic acid tO0 and i-ethynylcycl ohexyl am ne
accor di ngat@sbdze net hods described in Exanples 43 and 44, Yield: 298 Ny,
37% MS (1S): 334 [NH7 . 4-Ethyl ani nonet hyl -i - met hyl - ZFHSAYRTHE azaspiro -
[4.5] 15 dec- 3-ene- 2-one, shown bel ow, -was prepared according to the.

met hods described In Exanple 43. 12 ril 2005 WO 02/32888 PCT/ USO /27754
-179 Yield: 235 ng, 91% Ms (IS)-: 9["M-I]'. The title conmpound was
prepared and deprotected according to the nmet hods described in Exanple 1.
5 Yield: 463 ng, 92: M5 (IS): 561 [MH)'; mp. >87C (decanp.) Exanple 58

2-(R) - 2- (ZnAm t mn) p Y . Pr i onic acid
N-et hyl - N- (1- mnﬁ\%agﬂ%g ?F?gf%wo)rég?ret h?l’ %8 #gni%n%lz %i((oNl’ ggp iro[4

5] dec- 3- eReuady| fdt A )% He 5t PLf|Nproavkiate . The title corrpound,, as
shown above, was prepared as 15 follows. g

4- Bronmonet hyl -1 -met hyl -3-(3.-trifluoromgih nyl) - 1- ‘

azaspiro[ 4. 5] dec=3- ene- 2- one was prepar eq\I frfom3 12 April 2005

Vi
S
[\‘
@/}o
Cl

The acid from above (2.90 g, 9.2 wmol) was dissolved in
5 anhydrous dimethoxyethane (75 mL} and the mixture cooled to

-60°C (dry ice/acetone bath) under nitrogen. Then metth
lithium (32.7 mL, 1.4 M in ethyl ether) was added via
'syringe and the resulting mixture stirred for 4.5 hours
while slowly warming to near 0°C. The reaction was then

"1 quenched into a stirred mixture of ice/1N aqueous
hydrochlorlc ac1d and the aqueous mixture extracted with
ethyl acetate. The comblned extracts were concentrated and
the resulting residue chromatographed over silica

| (chloroform/methanol) which allowed for isolation of 2.30 g

15 (79 %) of the desired ketone as a white solid. H NMR was
consistent with product. ESMS: (M+1)+*316 1. Anal. Calced.
for CiHigNO:SCL: C, S3.24; H, 5.74; N, 4.43. Fc'}und:.-‘c,
52.50;-H, 5.48; N, 4.29. |

_ ~ Ct
20 The ketone (2.50 gf‘? 94 mmol) was dissolved iﬁ N,N-
dimethylformamide {40 mL)} ‘and then sodium hydrlde (60 %,
0.70 g, 17.4 mmol) was added ‘and the resultlng mixture
heated at 100°C overnight. The_solvent was then removed in-

~vacuo and the resulting residue taken up .in dilute aqﬁeous




WD 02/ 32888 1 PCT/USOL/ 27756 - 180 trlfluoronethyl phenylacetlc acid and
1- et hynyl - cycl ohexyl am ne accordi ng-to the net hods descr itRegbril 2005EXxanpl es
43 and 44. Yield: 71 ng, 54% MS (1S): 402 [MH*.. 5
4- Et hy| aig\Rpedshy! - | - met hyl - 3- (3-trifl uoromet hyl -
phenyl)-1-azaspiro[ 4. 5] deg- 3- ene- 2-one, shown bel ow, was
according to the nethods described in Exanple 43. Yield: 59 ng, 99% M5
(1S): 367 [MH. 10 The title conpound was prepared and deprotected
according to the methods described i ntfRanple 1. Yield: 70-ng, 62% M5
(1S):- 629 [MH*; mp. 113-115C. 12 April 2005 WO 02/ 32888 PCT/ USOI /27754
-181 Exanple 59 2-(R)-2-(2-Am no-2- nethylpropionylanino) 3- phen | net hoxy
pr opi oni c ' 3: 4 bl hen 1- net hyl
azaspiro[ﬂﬁéfgcgiér ‘£Ine#h%iqu?8PﬁyF%ﬁ$H§e VFFfFﬁBFBSE%@aYét#he title
conmpound, eﬁhth@NWtéﬁHﬂﬁhd\Mﬁ% REABANRE @&cr&@tbow&rel%oﬁ@éhkr&@@é to
vm112/328§ , 1 PCT/USOL/ 27756 -182 .
3- (4- Bi phefJYs -2-TroAWhet APES) rﬁﬁlﬁ% was, shEpmRSParapied- gvene- 2- one,
shown bel 8y4 1 ¥8S (U ERY RSnl/A@Fhanol) which allowed for isolation of

5 the desired product 2.00 g (84%) as a white solid. ESMS:

PC TI USO ldgljﬂﬁ

(M+#1)* 298.4. 'H NMR was consistent with product. Anal.
Calcd. for Cy4HicNO,SCl: C, 56.46; H, 5.41; N, 4.70. Found:
€, 56.17; H, 5.32; N, 4.69.

10 . The product from above (1.80 g, 6.1 mmol) was slurried
in carbon tetrachloride (50 mL) and N-bromosuccinimide |
(1.62 g, 9.1 mmol) and 2,2'fazobis(2—methyl)—propionitrile
_(0.05 g, cat.} were added. This mixture was heated at
reflux for 4 hours after which time the reaction was cooled

15 to ambient temperature and diluted with dichloromethéne.

The organic mixture was washed with wafer (2 x 40 mL) and

dried over sodium sulfate. Concentration'left a residue
 which was taken up in ethanol (40.mL)'followed by the

addition of ethylamine (70%, 4.0 wlh) and this mixture

20 allowed to stir overnight at room temperature.r The mixture

. was then concentrated and the residue chromatographed over |
silica’ (chloroform/methanol} which allowed’ for isolation of

0.36 g (17 %) of the desired product.




4- bi phenyl acetic acid and i-ethynyl cycl ohexyl am ne according 5 to the

met hods described in Exanples 43 and 44. Yield: 228 ny, 44%priMeodd S): 410
[ MH '. 3-(4-Bi phenyl)-4-ethyl am nonmet hyl -1 -net hyl -1 -

azaspiro[ 4. 5] dec- 3- ene- 2- one;, shown bel ow, was prepar ed 10 according to the

nmet hods oesaerizeed in Exanple 43. Yield: 180 ngy, 87% @‘.1,2%2? [ MVH
The title conpound was prepared and deprotected accordl ng met hods '
described in Exanple 1. 15 Yield: 50 ng, 14% M (1S) : 637 m p.

114C. 12 April 2005 WO 02/32888 PCT/USOL/ 27736 -183 Exanpl e 60

2- (R) - 2- (2- Am no- 2- net hyl pr opi onyl am fb$13 phenyl metho ropionic acid N
(3-(4-chlorophen |I)-1-nethyl - 5

2- 0X0-i -azasuiro[ 4. 5] dec- 3 ene-4-yl net4yl)-N-ethylam de trifluoroacetate

H\.CH3 NghMd it d, as shown above, was prepared as
follows. 10 3 ( (Ia/%hl)or% ;D?y{i 9& di net hyl -1 - azaspi ro[ 4. 5] dec- 3-

ene- 2-one, shown bel ow, vvas prepared frorn 4-{ chl orophenyl acetic acid and

1- et hynyl cycl ohexyl am ne ac dacdescrl bed i n Exanpl es 43
and 44. Yield: | g, 67% @W%w M—I]

Ci

- The amine from above (0.35 g, 1.03 mmol) was combined

with
H O Chiral
AN M
0O

{(0.39 g, 1.03 mmol), 1- hydroxybenzotrlazole hydrate {0. 14 g,J;;i.
1.03 mmol), and 1,3- dlcyclohexyl carbodiimide (0.21 g, 1.03
mmol) in tetrahydrofuran (25 mL) and the mixture stirred
overnight at ambient temperature. The reaction was then

10 concentrated and the residue taken up 1n ethyl acetate and
filtered. The filtrate was concantrated and this residue
chromatographed over 5111ca {chloroform/methancl) which

~ allowed for isolation of the desired product 0.21 g (29 ﬂ)

ESMS: (M+1)* 702.5. I NMR was consistent with product. '

15 |
The BOC protected derivative from above (0.20 g, 0.28

mmol)was_added to a solution of acetic acid saturated with




15 12 April 2005 WD 02/32888 PCT/USO1/27756 -184 -
4- Br ononet hyl - 3- (4-chl orophenyl ) -i -nethyl -1 - azaspir o[ 4. 5[1depriB2@%e- 2- one,
shown bel ow, was prepared according to the methods described in Exanple

43. Yiel 99% MS (1S): 368 [MH'. C1 3- (4-Chlorophenyl)
-'4- et hyl ;k?/non%)#@?%yl _I-methyl -1 - azaspir o[ 4. 5] dec- 3- ene FCEs ”757I'*’R§vm bel ow,

was prepared according to the nethods described in Exanple 43. 10 Yield:

440 mg, 38% Ms (1S): 333 [MH]". 12 April 2005 WO 02/32888 PCT/USQ /27756

-185 5 2-(R)-2-(2-(N-tert-Butoxycarbony-am no) - 2- net hyl -

pr opi onyl am. no) - 3- phenyl - net hoxypr opi oni ¢ acid N-(3-(4-

chl orophenyl ) -1 -net hyl - 2- oxo- 1 - azaspi r o[ 4. 5] dec- 3- ene- 4-

yl met hyl ) - N- et hyl am de, shown bel ow, was prepared according to the nethods

descri bedEfh Eanif enli). . Yliéiedmlﬁm@ragwaﬁ&tmeﬁd For BUpurHht. r&bm0 CH 3°

Q x CH3 tghﬁég%ture after which time the mixture was concentrated in

vacuo. The residue was concentrated twice from toluene and

the resulting light solid was slurried in diethyl ether,

5 filtered, and dried to net 0.08 g (45 %) of the HC1 salt as
a tan-solid. 'H NMR was consistent with product. ESMS:
(M+1)* 603.2, 604.4.Anal. Calcd. for CagHeN,0sSCl,: C,
56.33; H, 6.30; N, 8.76. Found: C, 53.55; H, 6.03;

N, 8.85.
10
Example 43

' 2-(R)—2—(2-Amino-z—methylproPionylamino)~3—pheny1methoxy-'

Eropionicracid N-ethy1~N—(3~(4—methoxyphenyl)~2-oxb*1—

azaspiro{4.5]1dec-3-ene-4-ylmethyl) amide trifluoroacetate

15

H(}HO'

The title compound, as shown above, was prepared as
follows
_ . 4- Methoxyphenylacetlc acid (739 mg, 4.44 mmol) was
20 dlssolved in THF (18 mL), trlethylamlne (0.9 mL) and
tetramethylbenzotrlazolyl urea (1.42 g, 4.42 mmol) were
- added. After stirring for 10 win, 1féthan1"l'CYC1°‘




NH CH3 d The title conpound was prepared accordrng to the 10 nethods
described in Exanple 1. Yield: 450 ng, 75% MS (1S): 595 [l 2009,
120-128C. 12 April 2005 WD 02/32888 PCT/US01/27756 -186 5 C Exanple 61

2- (R) - 2- (2- Ami no- 2- net hyl pr opi onyl am no) - 3- phenyl nmet hoxy- propionic acid
N- ( 4- ( 4- mwfmmn}” ) -2 2-dinet hyl - 5-0x0-3 PCT/USG1/27756 .
pyrrolin-3-ylnethyl)-Nethylam de hydrochloride H3C CH3 HCI The title

conpound, shown above, was prepared as follows.

4- Bronomet hyl - 3- (4- chl or ophenyl ) - 5, 5-di_met hyl - 3-. 10 pyrrolrn 2-one, shown
bel ow, was. prepared from 4- chloropﬂéﬁylacetrc acid and 1, 1

- di et hyl propar gyl am ne according to the nethods described in Exanple 43.

Yield: 800 ng, 87% WMs (IS): 314-[WVH *: Br HdO 15

' hexylamine (300 pl, 2.22 mmol) was added and the mixture was
stirred for 90 min at room temperature, diluted with CH,C1,
and washed with water, diluted HCl1l and saturated NaHCO,. -
The organic layer was dried (Na,SO,) and evaporated. The

5 product was recrystallized from EtOH to yield 485 mg (81 %)

of white solid N-(1-ethynylcyclo-hexyl)-4-
methoxyphenylacetamide, shown below. MS (IS}: 272 [MH]*.

HC\\

H,C

N
0
‘10 N-(1- -Acetylcyclohexyl) -4- methoxyphenylacetamlde was prepared
according to the method described in Pestic. Sci. 1993, 39;””“5ﬁ5
185-192. Yield: 477 mg, 92%; MS (IS): 290 [MH}*-

O
H,C H:?.C

N
O

15 N-(l-Acetyleyclohexyl) - 4—methoxypheny1acetamide (460 mg,
1.5% mmol) was dissolved in acetonltrlle {60 mL) and
dichloromethane (10 mL) under argon - and NaH (60-%, 2.4 eq )
was added in portions. The mixture was stirred overnight at

. room temperature, water was added and'the solvent

20  evaporated. The residue was'dissdlved in dichloromethene,

washed w1th water and the organlc layer was dried (Na,S0,)

and concentrated.




12 April 2005 WO 02/32888 PCT/USOL127756 -187

3-.(4-Chl orophenyl ) - 4- et hyl am nonet hyl -5, 5- di net hyl - 3- pyredprihn2@one,
shown bel ow, was prepared according to the methods described in Exanple
43. Yield; 590 84% M5 5 (IS) : 279 [MH'. H3CNH H3C Ol The title
conpound Wé%"zb‘?ngar ed and deprotected according to the Prgf‘f%ﬂ%”ﬁ(‘escrl bed
in Exanples 1 and 7. Yield: 209 ng, 17% M5 (IS): 541 [MH'; mp. 152C "10
12 April 2005 WO (12/32888 ACT/USQ /27756 -188 Exanple 62 X

2- (R) - 2- (2- Am no- 2- et hyl pr opi onyl ant+mh#%~3- phenyl met hox - propionic acid
N-(4- (4- bronophenyl ) -2, 2-di met hyl - 5-oxo-3 pyrrolin-3-ylmethyl)-Nethyl am de
hydr ochl ori de HCl B The title conpound, shown above, was prepared as

tollows. 4 -Brononethyl - 3 - (4 - brom)pheﬁé/ ?‘iﬁe 5 - dinmethyl -3 10
pyrrolin- ?WSté%\?‘ﬁaBéP%mfr%sEtﬁ%é’dﬁé@ & 49596%59%3(%/7[ &bt i€ acid
and 1, 1- d'mra@ytaa&e@aggyi@mmm gtme«;nﬁ&bﬂyf 10eaGiRed in
Exarrple 43. Yi el 9 g, 59% M5 (IS)

{4.5] dec 3 ene -2-one, shown below MS (IS): 272 [MH]'.

HyC~q

5 3-(4~Methoxyphenyl)—4—methyl—l—azaspiro[4.5]dec—3—ene-
2-one {200 mg, 0.76 mmol) and N-bromosuccinimide (1 eg.)
were stirred in 20 wl, CCl, with a catalytic amount of
benzoyl peroxide for 3 h at 85°C. After cooiing to room
temperature the mixture was diluted with CH,Cl,, wéshed with

10 water, dried (Na,S0,) and evaporated. Recrystallization from ., ...
ethanol yielded the product (250 mg, 97 %) as white solid 4-
‘bromomethyl—B—(4-methoxy-phenyl)~1~azaspiro{4.5]dec—3—ene—2f
one, shown below. -

MS (IS): 350 [MH]‘?.

is , . . -
o 4- Bromomethyl -3~ (4—methoxypheny1) -1- azasplro [¢.5] dec-
3- -ene-2-one {250 mg, O. 71 mmol) was dlssolved in ethanol (15
ml) and ethylamine (?0 % solution in water, 2 mL), the
mixture was. stirred overnight at room temperature and

20 concentrated. The re51du§ was dlSSQlVed in CH,Cl,, washed




[ MWis 3-(4-Bronophenyl)-4-ethyl am nonet hyl -5, 5- di net hyl - ,xig,ql@ggg 2-one,
shown bel ow, was prepared according to the 12 April 2005 WO /12/ 88
PCT/ US01/ 27756 -189 net hods described in Exanple 43. Yield: 820 ny, 53% M5
(rs) : 323 [M'. NHH H3C'B5 The title conmpound was prepared and

depr ot ec V6@ 02/3g8%0r di ng to the methods descrl bed i n Exanmtmsselnang 7.

Yield: 605 ng, 41% Ms (IS): 585 [MH'; mp. 157C. Exanple 63 10

2- (R)-2-(2- Am no- 2- et hyl pr opi or nyl am no) 3- phenyl met hoxy propionic acid
N- ( 2- oxo- 3- phenoxy- | -azaspiro[ 4 5] deq,3_ene- 4-ylnmethyl)-N-ethylan de
hydrochl oride H3\J, CH3 NFL, HCl1 The tifle conpound, as shown above, was
prepared as 15 foI | ows. V\D 02132888 - 190

4- Sronomet hyl - 3- phenoxy-1| - azaspi ro[ 4. 5] dec- 3- ene- 2-one, shown bel ow, was

' prepar ed . witdinweiterosnacekt eadeéd witth r.5 M HC1. After addition of
NaOH and extraction with CH;Cl: the organic layer was dried
{Na,S0,} and evaporated to yield 0.22 g (98%)of 4-
ethylaminomethyl-3~ (4-methoxyphenyl) -1-azaspiro[4.5]dec-3-

5 ene-2-one, shown below, as a solid.

MS (IS): 315 [MH]®'.

THCN
NH

\ NH

HC~p

2-{R)—2-(2~(N-tert—Butoxycarbonylamino)-2—methyl-- 7
propionylamino)—3-phenylmethoxypr0piqpic acid N~ethyl—ﬁ-(3—. ‘.” ;-
10 (4-methoxyphenyl)"2—oxo—1—azaspifq{4.5]dec—3—ener4— I
yimethyl)amide was prepared according to the methods
described in Example 1. Yield: 127 mg, 60%
| Ms (IS): 677 fMH]*. '

CH,
CH,
CH
: NH ?
O
H,C~q”
15 The title compound was prepared according to fhé

methods described in Example 1. Yield: 87 .mg, 80%; MS (IS):
599 {Ml\‘ra]*, 577 [MH]", m.p. 132°¢C.




et hynyl -1 -cycl ohexyl am ne according to the nethods described 5 in Exanple
43. Yield: 0.7 g, 66% M (1S): 336 [MH". NH 12 April 2005

4- Et hyl am nonet hyl - 3- phenoxy- | - azaspi r o[ 4. 5] dec- 3- ene- 2-one,.shown bel ow, ,
was pr epa.{ﬂyﬁéd0 fccor ding to the nethods described in Exanple 43. Yield: 320
my, 51% P& 3017 10 ['MH]'. O The title conpound waSCHASHEIEH and
deprotected according to the nethods described in Exanples 1 and 7. .
Yield: 143 nmg, 23% M (1S): 563 [MH';mp. 141C. WO 02/32888 PCT/ USO1
/27754 -191 Exanple 64 2-(R)-2-(2-Am nps@-nethyl propi on )

I-am no) - 3- phenyl net hoxy propionic acid

N- (3=(4- chl orophenoxy) -1 - met hyl - 2-oxo-1 5 azaspiro[ 4. 5] dec- 3- ene- 4-

| met hyl ) - N-et hyl ami de hydrochloride H3 \ CH3 NH2 O The title compound,
shown above, was prepared as follows. 10 -
4- Br ononet hyl - 3- (4- chl or ophenoxy) -\ = ret hyl - 1 azaspi r o[ 4. 5] dec- 3- ene- 2- one,
shown bel ow, was prepared from 4- cﬁ%%ﬂgﬁﬁbﬁéxyacetlc acid and

1- et hynyl - i - @rc{R)—-exXyl-aming - 2aﬁé@hﬁlgﬂtgoﬁﬂaﬁ)hﬂuﬁﬁ$pd§ ﬂee?ﬁrlh#é%@no&'}-

Exanpl es 43 and 44. | Yield: 760 ng, 72% N5 (TS): 385 [
propionic acid N-ethyl-N- (3- (4-methoxyphenyl)-1- methyl -2-

5 oxo-1-azaspiro{4.5)dec-3-ene-4-ylmethyl)amide hydrochloride

H.G CH,
O
NH,
CiH
N—CH,

The title compound, shown above, was prepared as
:follows: .
10 N—(1-Acety1cYclohexyl)-4—methoxyphenylacetamide (from
Example 10) (1.66 g, 6.10 mmol) was'diésolved in
acetonitrile (200 mhL) and dichloromethane'(30 mli} under
argon, NaH (60%, 2.4 eq.) andriodomethane (1.3 eq.) were
added in portions. The mixture was stirréd overnight at -
15 room temperature, water was added and the sclvent
evaporated. The residue was dissolved in dlchloromethane,
‘washed with water and the organic layer was ‘dried (Na;S0,) .

and concentrated.




15 12 April 2005 WJ u21J21548 PCT/ US01/ 27754 -192 :

3- (4- Chl or ophenoxy) - 4- et hyl am nomet hyl -1 -net hyl - 1| - 12 April 2005
azaspiro[ 4. 5] dec- 3- ene- 2-one, shown bel ow, was prepared according to the
met hods described in Exanple 43. 5 Yield: 560 ng, 81% Ms (1S): 350 [ MVH'
G 0 The wotdhg2889MPoOUNd Was pr epared and deprotected acpg,gk/ggz I(% t he
nmet hods described in Exanples 1 and 7. Yield: 161 ng, (7 )
[MH'; mp. 121C. 10 12 April 2005 WO 02/32888 PCT/US01/27756 -193
Exarrpl e 65 2-(R-2-(2-Amino-2-neth lpr o$| onyl am no) - 3- henyl nmet hoxy
propi oni c.aci d N-ethyl - N- ( 2- oxo- 3- (3-t+tfTuoronmethyl - 5
phenyl)-1-azaspiro[ 4. 5] dec-3-ene-4-yl nethyl )am de trifluoroacetate The
title conpound, shown above,. was prepared. as 10 foll ows.

ey SOt Bk dat LG VIR AR D k2080 ety Bheny1) -1, 4-

612 °

ctrifluor Odémbyhphenyizam}ﬁiﬂ&[éa..](ﬂM" kret-byoylkcycl 08 §exgian) nehawsor d| ng

to the ”EtEQ?éw?eggrét% 1te S0 %Pl'MS (Is): 286 [MH]*.

H,C~q

5 3-(4-Methoxyphenyl)-1,4-dimethyl-1-azaspirol4.5)dec-3-ene-2-
one (881 mg, 3.09 mmol) and N-bromosuccinimide (1.2 eg.)
were stirred in 40 mL CCl, with a catalytic amount of
benzoyl peroxide for 3 h at 85°C. - After cooling to room
temperature the mixture was diluted w1th CH,C1l,, washed w1th\ .

10 water, dried  (Na,S04) and evaporated. The 4-bromomethyl-3- "
{4-methoxyphenyl) ~1-methyl-1l-azaspiro {4.5] dec-3-ene-2-one
thus obtained was dissolved in ethanol (100 mL), CH,Cl, (20
ml) , and ethylamiﬁe {70 2 solutlon 1n water, 2 mL), the
mixture was stirred overnight at room\temperature and

15 concentrated. The residue was dissolved 1n CHﬁﬂa, washed

with water and extracted with 0.5 M HCl.

b g




15 Yield: 1.20 g, 390; M5 (1S): 388 [MH'. 12 April 2005 W/ VUJLnI x
PCTNS01/ 27756 -194 4- Et hyl ani nonet hyl -3-' (3-tri fl uor onet hylheRye09s| -
azaspiro[4.§Ldec-3-ene-2-one, shown bel ow, was prepared according to the
nmet hods d¥SBFE8 in Exanple 43. Yield: 5 100 ny, 71% MEYUSN27B63 [MH ' . .
The title conmpound was prepared and deprotected according to the nethods
described in Exanple 1. Yield: 84 ng, 75% M5 (1S): 615 [MH]'; mp.

140- 150C. 10 12 April 2005 WO 02/ 32888 4BCT/ USOl / 27756 -195 Exanpl e 66

2- (R) - 2- (2- Am no- 2- et hyl pr opi onyl am no) - 3 henyl nethoxy propionic acid N
(3-(3 4-dichl orophenyl) 2-oxo lazaspiro 5 [4.5]

dec- 3-ene-4-yl net hyl ) - N-et hyl am de hydrochloride H3C cH3 NH2 CI The title
conpound, At addétéonvet Peehaard estrdailowsiith CH.Cl, the .
4- Br onone - 3-. -dj.chl or ophenyl)-.1:azaspiro [4.5 10 dec-3-ene-2-o0ne,
shown bel yv%?éla\?gsc %ggégr lélggf‘?ﬁngg, ot o?%ép%‘éﬁﬁ%éq é:oaé'ilﬁignd

1-et hynyl &#8 ogeXgkéan o€ 4-ethylamino-methyl-3- (4-methoxyphenyl) -1~

"methyl—l—azaspiro[4.5]dec—3—ene-2—0ne product, shown below,

5 as a solid. MS (IS): 329 [MH]*.

- HC—g

2-(R)—2—(2-(N—terthutoxycarbqnylamino)—2— _
methylpropionylamino) -3 -phenylmethoxypropionic acid ﬁ~ethyl—
N—(3-(4—methoxypheny1)-1—methy1—2—ox0—1~azaspiro [4.5] dec-

10 3-ene-4-ylmethyl)amide was prepared according to the methods ...
described in Example 1. Yield: 1.209 g, 87%; MS (IS): ?iﬁ‘W“hyw“
{MNal®, 691 [MH]*. |

HC~g
15 The title compound was prepared éccording to the

methods de5cribed ih-Example 7. Yield: 564 mg, 51%; MS
- {I8): 613 [MNal*, 591 [MH]*; m.p. 137°C.



~according to the nethods described in Exanple 43. Yield: 2.45 g, 51%. M
(1S): 388 [WH . 15 3-(3, 4-Di chl or ophenyl) - 4- et hyl am nonett@yApril 2e@aspi r o
[4.5] dec-3-ene-2-one was prepared according to the nmethods 12 April 2005
WA ULI JL*05 PCT/ US01/ 27756 -196 described in Exanple 43. Yield: 2.05 9,
92% CRK [MH +. Cl The title conpound was prepared and
deprotecﬁggmg a@%ordlng to the methods described in Exarfft €LSM257Y 7.
Yield: 762 ng, 21% M5 (IS) : 615 [MH'; mp. 177C. 10 Exanple 67
2- (R) - 2- (2- Am no- 2- et hyl pr opi onyl am no) -3 phenyl net hoxypr opi oni c' aci d
N-.(2-(3-(2-chl orophenyl)-2-o0oxo- 1-azbspiro[4.5]dec-3-ene-4-yl)eth

| )-N-et hyl am de hydrochlorlde 15 The title conpound, shown above, was
prepared as follows.. 3-(2-Chlorophenyl)-4-(2-ethylanm no)ethyl-i-azaspiro-
_[4.5] dec- 3-ene- 2-one, "shown bel ow, was prepared from 4-

br ononet hyl - 3- (2- chl or ophenyl ) - 1- dzaspi ro[ 4. 5] dec- 3-ene-2 12 April 2005 VO

02/ 32888 . PCT/USQ /27756 -197 Examole 45 : ,

: sXamp.e 25

2-(R)-2-(2-Amino-2~methylpropiony1amino)—3-phenylmethoxy—

propionic acid N—(B—(4—methoxyphenyl)-2-oxb*1—

5 azaspiro{4.5]dec-3-ene-4-ylmethyl)amide trifluoroacetate

,,,,,,,,,

HC"'--.O -

The title compound, shown above, was prepared as
follows. _ _ |
10 . A solution of 4-bromométhyl—3~(4¥methoxthenyl)—1;
azaspiro[4.5]dec-3-ene-2-one (from Exaﬁble 43), (123 mg,
0.35 mmol) and potassium phthalimide (2 eq.) in DMF (15 mL)
-‘'was stirred at 80°C for 17 h, after cobling to room |
 temperature diluted with CH,Cl, and washed with water and
15 NaHCO, sblution. ' -




“one (Exanpl e 49) according to the methods described in ' Exanple 9. Yield:

340 ng, 46 % M5 (1S): 333 [MH'. HCH The title conpoundi2ygsiipoepar ed and
deprotected 5 according to the nethods described in Exanples 1 and 7.

Yield: S5aQ0m8ms289 % MS (1S): 595 [MH°, mp. 165-167C. Fé@ (’Ig Q%
2- (R) - 2-(2- Am no- 2- met hyl propi onyl am no) - 3- phenyl net hox H%I‘ E).’i‘ nic acid
N-et hyl - N- (3-(1- napht hyl )-2 2-di oxo-2-thia-|- *
azaspiro[ 4. 5] dec-3-ene-4-yl nethyl )am de trifluoroacetate F O F F CH The
title compound, shown above, was prepeéi®d as follows. 15 12 April 2005 .T
3 VLI JLOOO PCT/ USQOL/ 27756 -198. 4- Et hyl anmi nonet hyl - 3=(1 - napht hyl )-2-thia-1 -
azaspi ro[ 4. 5] dec- 3- ene 2, 2-di oxi de, shown bel ow, was prepared from

1- napht hy, chl r| de and % yI C¥C| ohex | am ne according to the
met hods scrcﬁ%&l aE')?irTfﬁ’laé 25&9 nﬁ“d18 PORAEED) o JArGvH) '

The t|t|elmnm_pqudm@ﬁsﬁ@pqqeﬂeaﬁgﬁﬁpé@ppteg, (fccording to the net hods
described in Exanple 1. Yield
phthalimido}methyl-1- azasp1ro{4 Sidec~3-ene-2-one, shown

below, as a white solid. MS (IS): 439 [MNal*, 417 [MH]".

H,C—0

3- (4-Methoxyphenyl) -4 - (N-phthalimido) methyl-1-
azaspiro[4.5])dec~-3-ene-2-one {146 mg, 0.35 mmol) and
ethylenediamine (4.5 mL) were dissolved in dry n- butanol (25
mL) and stirred overnight at 90°C. The mixture was then
10 diluted with ethyl acetate, washed with NaCl solution and
A water and extracteé with 0.5 M HCl. After addition of Na®H

and extractlon with ethyl acetate the organlc layer was

dried (Nas;SO.) and evaporated. to yvield 86 mg (86%) of 4-

~.aminomethyl-3-(4-methoxyphenyl) ~1- azasplro[4_5]dec -3-ene-2-

15 ome, shown below, as a solid. MS (IS): 287 {MHI. |

_ H,C~0
_ 2-(R) -2- (2- {N-tert- Butoxycarbonylamlno 2-methyl-
proplonylamlne) 3-pheny1methoxyproplon1c acid N—(3 (4-




10 ng, 48 % WMS5(1S) : 633 [MH', n.p. 144C. 39 Exanple 69 .
2-(R)-2-(2- Am no- 2- net hyl pro i onyl am no) - 3- phenyl net hoxy p}%Prdir%O%. aci d
N-et hyl - N-(3-(2-na hthyl)-2 2-dioxo-2-thia-1- 15
azaspiro[ 4, 5] dec-3-ene-4-ylnethyl)ami de trifluoroacetate "NH The title
conpound, WO "3B8E hown above, was prepared-as fol |l ows. 2BCT/USH/27756
4- Et hyl am nonet hyl - 3- (2- napht hyl )-2-thi a-1- azaspiro[ 4. 5] dec- 3-ene
2, 2-di oxi de, shown below, was 12 April 2005 WO 02/ 32888 PCT/USQ /27756 -199
prepared from 2- napht hyl - net hyl br om dejgrd 1- et hynyl cycl ohexyl am ne
according-to the nethods described in Exanple 1. Yield: 70 ng, 23 s;
M5(IS): 372 [MH)'. 5 The title conpound was prepared and deprotected .
according to the nmethods described in Exanple 1. Yield: 45 ngy, 55 % MS
(2 | (S) ) 23? w%ﬂlomhpnyllﬁn?za@&E1ﬂ§i@@ja~p7% Jsﬂ dec|~3-eI1:]1e—4—yl— .

-(R-2-(2-A5 - r.opi.-o am no) - 3- phenyl nmet hox ropi oni ¢ aci
N-et hyl - N_Z‘Z'gm}?gz %%ﬁ% g?}ﬁ)?vggﬁ%éﬁyma_ _e%are%l accord):r{ngpto pthe o
di oxo- 2- t hinatheds adpser{Ked)de Edmpiler A-y| NBENW:) a1 dg, Ebif!yor paget ate
Hoc- x5_ —'555~[1"-'31{]1+ . ~NH 15 0 0'A ' ’

5

H,C~ g

The title compound was prepared according to the
methods described in Example 1. Yield: 27 mg, 33%; MS (IS):
S50 {MH]"; m.p. 122-128°C (decomp.) | |
10 '




The title conpound, as shown above, was prepared as follows.

4- Et hyl am nonet hyl - 3- (4- et hyl sul f onyl phenyl ) -2-t hi a- 12 April 2005
azaspiro[ 4. 51dec- 3-ene 2, 2-di oxi de, shown bel ow, was 20. prepared from

4- et hyl syl f anyl benzyl brom de and | 12 April 2005 VCI/USQ /27756 -200

et hynyl cy |°o%’é¥%¥f‘am ne according to the nmethods descri b THHH/ERShpl e 1.
Yield: 121 ng,-38 %. M5(1S): 339 [MH + 5 The title conmpound was prepared
and deprotected according to the nethods described in Exanple 1. Yield:
210 ng, 98 M5(1S): 661 [IVH +, mp. 1662165C. Additional conpounds of the
invention may al so be synthesized by nethods. simlar to the foregoing.
These 10 . conpounds include those disclosed in the follow ng Tables: TABLE
| 12 April 2005 WO 02/32888 PCT/ USO 1/27756 -201 CH24-F -HH 04- FHH

CH24- FHnet hyl  04- FHmet hyl CH2HHH OHHH CH2HHnet hyl

Example 46
2-(R) -2~ (2-Amino-2-methylpropionylamino) -3-phenylmethoxy-

propionic acid N- (4- (4-chlorophenyl)-2,2-diethyl-5-oxo-3-

5 - pyrrolin-3-ylmethyl) -N-ethylamide trifluoroacetate

G cn,
o
NH,

The title compound, shown above, waé prepared as
follows.
4-Chlor0pheny1—N~(1,1-diéthy1-250xoprOPYl)acetamide,

10 shown below, was pfepared from 4-chlorophenylacetic écid and
1,14diethy1propargylamine according to‘the methods described
in Bxample 43. Yield: 950 mg, 57%; MS (IS): 282 [MH]*.

7 CH,

H,C

ci " \_—~CH
NH




OHHmet hyl CH24-d et hyl et hyl 04-C et hyl et hyl CH24- Fet hyl et hyl 04- Fet hyl et hyl
CH2Het hyl et hyl CH24-d n-propyl H 04-C n-propyl met hyl CH24- Ginapiii@pgs et hyl
04-Cli-propylH CH24-C i -propyl H 04-d i -propyl net hyl CH24-d i -propyl net hyl
04- Fn- propyl H CH24- Fn- propy| H 04- Fn- propyl met hyl CH24- Fn- pr opyl met hyl
04- Fi - pr SY9023288424- Fi - pr opyl H 04- Fi - propyl met hyl CH24- Fipqar@ayt s hyl
OHn- propyl H CH2Hn- pr opyl H OHn- pr opyl net hyl CH2Hn- pr opyl net hyl
OHet hyl _n-propyl CH2H . _ n-propyl ) .

-153-

3;(4—Chlor0pheny1)—5,S—diethyl-é—methyl—B—pyrrolin-z—'
one, shown below, was prepared according to the methods
described in Example 43. Yield: 900 mg, 99%; MS (IS): 264
5 [MHIT.

Cl
4-Bromomethyl -3- (4-chlorophenyl) -5,5-diethyl-3-
pyrrolin-2-one, shown below, was pPrepared according to the
10 wmethods described in Example 43. Yield: 480 mg, 99%; MS |
(IS): 342 [MH]™.

CH,
Br CHa

Cl




et hyl OHet hyl n-butyl CH2Het hyl n-butyl 04-Fet hyl n-propyl CH24-Fet hyl n-propyl

M- F .ethyln-butyl CH24-Fet hyl n-butyl 04-dC et hyl n-propyl 12April 2005 .
CH24- d et hyl n- propyl -202- O4-d ethyl CH24-Clethyl O4-Fethyl CH24- Fet hyl
TABLE || WQ2Bg8E OH CH24- O - 04-C CH23-Cd 0.3-d CH23- d r@3usBli2GR22- Cl
02-Cd CcH2-d 02-C

-154- B

3—(4-Chlorophenyl)~5fslaiethyl—4—ethy1aminomethyl—3-
pyrrolin-2-one, shown below, was prepared according to the
methods described in Example 43. Yield: 325 mg, 76%; MS
5 (IS): 307 [MH]'.

Cl _
2-(R)-2-(2- (N-tert-Butoxycarbonylamino-2-methyl -
propionylamino} -3-phenylmethoxypropionic acid N- (4-(4-
10 chlorophenyl)—2;2—diethy1—5~0xo-3-pyrrolin-B—ylmethyl)-N— e

ethylamide was prepared accordihg to the methods described

in Example 1. vYield: 485 mg, 91%; MS (IS): 669 [MH]*.

ﬁﬁﬁ/ﬂ\ /|<CH

“The title compound was prepared according to the
15 methods descrlbed in Example 1. Yield: 335 mg, 69%; MQ
(I8): 569 [MHI*; m.p. 140-145°C. | '



' CH24-F 0.4-F CHZ4-F 04-F CH23-F , 03-F CH23-F R rmethyl nethyl nethyl
methyl H H methyl methyl H YLl 1/USU/Z//J6 n-butyl n-t2uanill 20@enzyl
Benzyt WO 02/ 32888 03- Fret hyl CH22FH 02- FH CH22- Fret hyl 02- Frret hyl

WO 02/32888 ‘ : PCT/USO1/27756
~155-

|  Example 47
2—(R)-Z-(2-Amino-2~methy1propiony1amino)—3—pheny1methoxy-

" propionic acid N- (3- (4-chlorophenoxy)} -2-oxo~1-azaspiro [4.5]

5 dec-3-ene-4-ylmethyl) -N-ethylamide trifluoroacetate

HG  cH,
SR Ur Y o
o7 N/J ’

The title compound, shown above, was prepared as
follows. S
4—Bromométhy1—3—(4—chlofophenoxy)—l—azaspiro [4.5] dec-
10 3-ene-2-one, shown below, was prepared from 4- _
chlorophenoxyacetic acid and 1-ethynyl-1-cyclohexylamine
according to the methods described in Example 43. ‘Yield:
0.9 g, 41%; MS (IS): 300 [MH]*. | |

15




CH2 3-BrH 03-BrH CH23- Brnet hyl 03-Brnet hyl CH24-BrH 04- Br H CH24- Br net hyl

04- Br net hyl CH24- CH3H O4- CH3H CH24- CH3net hyl 04- CH3net hyl CHABFIGEBSE 03- CH3H
CH23- CH3 gy 03- CH3net hyl CH24- CF3H 04- CF3H CH24- CF3net hyl 04- CF3net hyl
CH23- CF3H RS cH23- CF3ngt hyl 03- CF3net hyl CHZ4 OCH3HpOtAGhE e

CHZ4 OCH3net hyl O

-156- -

3—(4—Chlorophenoxy)~4—éthylaminomethy1—1—azaspiro [4.5]
dec—3—ene¥2—one, shown below, was prepared according to the
methods described in Example 43. Yield: 200 mg, 25%; MS

5 (IS): 335 [MH]*

FQC’"\\NH

CI\Q\ (.
o o |

The title compound was prepared and deprotécted
according to the methods described in Example 1.

Yield: 242 mg, 57%; MS (IS): 597 (MH]*; m.p. 118°cC.
10



400G methyl GHR3- O3B 03 OCHEH 3. 0CHaet hyl 03- S
CH24- C( CH3) 3H 04- C( CH3) 3H CH24- C( CHa) 3met hyl 04- C( CH3) 3met A/ApriCPRA5 CNH 12
April 2005, V\,L,JL, 101 Yl | [Wel/L / /14 -204 04- CNH CH2A- CNiret hy|
04- CNmet hyl CH23- CNH 03- CNH CH23- CNnet hyl 03- CNnet hyl CH24- SO2CH3H

04- SO2 CHg 37844502 CH3 et hy1_ "04- SO2CH3net hyl CH23- SOZG%S%_S%{}%%%I{:BH

-157-

Example 48
2-(Ri—2~(2—Amino-z—methylpropionylamino)—3—

phenylmethoxypropionic acid N-{(3-{3-chloro-phenvyl)~2-oxo-1-

5 azaspiro[4.5]dec-3-ene-4-ylmethyl) -N-ethylamide

trifluorcacetate

H

5 cH,
Oﬁ)<

NH, E o
| ' | O NHCH F ; E
. | /IJ:! F OH
e SO
Gi

The title compound, shown above, was prepared as
10 follows. | x'_ 7
4-Bromomethyl-3- (3-chlorophenyl) -1-azaspiro[4.5]}dec-3-
ene-2-one, shown below, was prepared from 3- | '
~ chlorophenylacetic acid and 1-ethynyleyclohexylamine
according to the methods described in Example 43. Yield:

15 850 mg, 65%; MS (IS): 354 [MH]®.




CH23- SO2CH3net hyl 03- SO2CH3net hyl CH23- phenoxyH 03- phenoxyH

CH23- phenoxynet hyl 03- phenoxynet hyl CH24- phenoxyH 04- phend2ypril 2005
CH24- phenoxynet hyl 04- phenoxynet hyl CH22, 4- F2H 02, 4- F2H CH22, 4- F2net hyl
02. 4- F2neMey2i338R 3, 4- F2H 03, 4- F2H CH23: 4- F2net hyl O . 3. $dindimyke
CH23, 5- F2H 03, 5- F2H CH23, 5- F2net hyl 03, 5- F2nmet hyl CH22, 3- F2H 02, 3- F2H
CH22, 3- F2net hyl 02, 3- F2net hyl CH22, 6- F2H 02, 6- F2H

-158- ~

3~(3—Chloropheny1)-4§éthy1aminomethyl—1—azaspiro [4.5]
dec-3-ene-2-one was prepared according to the méﬁhods
described in Example 43. Yield: 120 mg, 94%; MS (IS): 319

5 [mH]™. | |

The title compound was prepared and deprotected
according to the methods described in Example 1. 7

Yield: 91 mg, 83%; MS (IS): 581 [MH]Y; w.p. >90°C {(decomp.)
10 |




"”'t':sz 6-F2rfethy| V\D(12132888 0 CHz 0 CHZ o CH2 o CHZ 0 CHz 0 CH2
0O CH2 OCHR 0O CH 0 CHR 0 CHz 0 CH2 O 12 April 2005

WO 02/32888 | PCT/USO1/27756

~-159~

Example 49
2-(R)-2-(2-Amino-2-methylpropionylamino) -3 -phenylmethoxy-

propionic acid N-(3-(2—chloro—§henyl)—2—oxo-1—azaspiro [4.5]

5 dec-3-ene-4-ylmethyl) -N-ethylamide trifluoroacetate

HG  cn

3
O
NH

F )
NH FH
©/\O/I /(i-:H3 i o
_ o’/ .N

The title compound, as shown above, was prepared as
follows. -

10 -3-(2~Chlorophenyl)—4—ethy1aminomethf1?1w _
azaspiroi4.5]dec-3-ene-2-one, shown below, was prepared from
2~ chlorophenylacetlc acid and 1- ethynyl 1-cyclohexylamine

'accordlng to the methods described in Example 43. Yield:
110 mg, 78%; MS (IS8): 319 [MH]'.

H,C 7\ . ' o
- NH oL
\ S '

15




CH2 0 CH‘2 0 CHz OCHROCH ,~0CH2 0 CHz O CH2 0 CHz -205 2,6-F2

2,5-Fz 2,5-F2 2,5-F2 2,5-F2 2-F-3-Ad 2-F-3-d 2-F-3-12Apr22603- C
3,4-C 2
WO 02/32888 L PCT/US01/27756

-160-
The title compound was‘prepared and deprotected

according to the methods described in Example 1. Yield: 87
mg, 82%; MS (IS): 581 [MHI]*; m.p. 132-137°C. '

5

Examglé 50
2—(R)—2—(2—Amino-z—methylpropioqylamino}—3-phenylmethoxy—
.propionic acid N- (3-(4-chlorophenyl) -2-oxo-1-azaspiro [4.5]

dec-3~ene-4-ylmethyl) -N-ethylamide hydrochloride
o ‘
"NH,
[:::]//\\o’/:;[:NHCHa HCl
P
0 | cl

- The title compound, as shown above, was prepared as
follows. ' ‘




3,4-C12 3,4-Cl2 3,4-C2 3-phenyl 3-phenyl 3-phenyl 3-phen
4-phenyl 4-phenyl 4-phenyl 3-(4-fluorophenyl) 3-(4-f|ud?dﬁ%@é90§
3-(4-fluorophenyl) 3-(4-fluorophenyl) 444=fl| uorophenyl)

4- (4fiuorophenyi) 4-(4-fluorophenyl) 4-(4-fluorophenyl)

3-(4-6lo I.)  3-(4-chl orophenyl) 3. (4-chl orophenyl i
3(4-ch|o&§gﬂgﬁ%#) 4( 4- chl or ophenyl ) 4-(4-ch|oropheny133”ﬁ$ﬂgﬁhfotphenyl)
4- (4-chi orophenyl ) 3-(4-(CF3) phenyl)

4- phenyl

-161-~

3f[4-Chloropheny1)r4-methyl~1—azaspiro[4.5]dec-3—ene—2-
one, shown below, was prepared from 4-chlorophenyl-acetic
acid and 1-ethynylcyclohexylamine according to the methods
5 described in Example 43. Yield: 621 mg, 62%; MS (IS): 551
MH]*, 276 [MH]". '

4—Bromomethy1-3—(4—chlorophenyl)-l;azaspiro[4.S]dec—3-
ene-2-one was prepared according to the methods described ip:™ <

10  Example 43. Yield: 552 mg, 45%; MS (IS): 356 [MH]*.




3- (4- (CF3) phenyl ) 3-(4-(CF3)phenyl) 3.(4-(CF3)phenyl) 4-(4-(CF3)phenyl)
neghyl H Hnethyl rmethyl H Hnethyl methyl H H netiyhpiirebbyl H H
methyl methyl H Hnmethyl nmethyl H H nethyl

WO U2/32848 . PCT/USO1/27756

-162- -

3- (4-Chlorophenyl) -4-éthylaminomethyl-1-azaspiro [4.5]
dec-3-ene-2-one was prepared according to the methods
described in Example 43. Yield: 444 mg, 89%; MS (IS): 319

5 [MH]'. |

HC N\
: NH

Cl




hyl H Hnethyl methyl H H methyl nmethyl Hnmethyl nmethyl H H
g: hgl et hyl Hy12 Aprily 2005 rCl/USQL127756 -206- OA4- (4tAAprdpbenyl ) H
CH24- (4- (CF3) phenyl ) net hyl O4- (4=( CF3) phenyl ) met hyl CH23-(2-thienyl)H
B- (2-thienyl)H CH23- ( 2- thlenyl)nethyl 3B- (2-t hi enyl ) met hyl
CH24- ( 2- twiD ezryispsd PCT/US01/27756

-163~,

2—(R)~2—(2—(N-terthutoxycarbonylamino)—2—methy1—
propionylamino)—3—phenyl—methoxypropionic acid N-(3-(4-
chlorophenyl)-2-0xo-1~azaspiro[4.5]dec—3—ene-4—y1methy1)-N—
5 ethYlamide, shown below, was prepared according to the
methods described in Example 1. Yield: 900 mg, 95%; MS
(I8): 703 [MNal*, 681 [MH]*.

CH,

e

cl
. The title compound was prepared according to the
16 methods described.in Example 7. Yield: 521 mg, 64%, Ms
(Is): 581 [MH1*; m.p. >128°C (decomp )




4- (2-thienyl)H CH24- (2-t-hi enyl ) net hyl O4- (2-thi enyl) net hyl .
. CH23- (3-thienyl)H O3-(3-thienyl)H CH23-(3-thi enyl ) met hyl 12April 2005
@3- (3-thienyl)net hyl CH24-(3-thienyl)H 04-(3-thienyt)H
CH24- (3-t Qi thyl 04-(3-thienyl)methyl CH23-(5-chlorg-2-thjienyl)H
CB-(S-chI{ci)rlrog'%i-s%‘ﬂieenyl)H CHZ3- (5- chl or o- 2-t hi enyl ) met hyIOP 1USHL2776
B- (5-chtoro-2-thienyl)nmethyl CH24-(5-chloro-2-thienyl)H-
04- (5-chl oro-2-thi enyl ) H CH24- ( 5- chl or 0- 2-t hi enyl ) et hyl
04- (5-chl oro- 2-t hi enyl ) met hyl CH24- (py#4din-2-yl)H .04- (pyridin-2-yl)H
CH24- (pyridin-2-yl)methyl O4-(pyridin-2-yl)nmethyl CH24-(pyridin-3-yl)H
04- (Pyridin-3-yl)H CH24- (pyridin-3-yi)nmethyl 04-(pyridin-3-yl)nethyl
CH23- (pyridin-4-yl)H

Examplée 51
2-{R}-2- (2-Amino-2-methylpropionylamino) -3-phenylmethoxy- -

pPropionic acid N-(3-(4-bromophenyl) -2-oxo-1l-azaspirc [4.5]

5 - dec-3-ene-4-ylmethyl) -N-ethylamide trifluoroacetate

HG o,

o

er
The title compound, as shown above, was prepared as
follows. ' ' A '

10 4¥Bromomethy1;3—(4—bromopheny1)7lwazaspiro[4.5]deé43¥
ene-2-one, shown below, was. prepared from 4-
bromophenylacetic acid and 1~ethynylcyclohekylandné

. according to the methods described in Ekémple a3, Yield:
580 mg, 63%; MS {IS): 398 [mH)*. '

15 -




03-(pyridin-4-yl)H CH23-(pyridn-4-yI)nethyI 03 (pyr|d|n 4 tﬂy

CH24- (pyri di n-4-yl )H 04- (pyri di n-4-yl)H CH24- (Pyri di n- 4- yﬂ%ﬁﬁ%ﬁ%@fiz Apri |
2005 WD 02/ 32888 PCT/USI| 1/277i6 -207 O4-(pyrdin-4-yl) et hyl

CH23- (thi azol -2=y1)H @3- (thi azol -2-yl)H CH23-(t hi azol - 2-yl ) net hyl
03-(thiiazol | ) met hyl CH24- (t hi azol -2-yl )H O4- (thiazol -2-yl)H

CH24- (thWH%@%uQ&yl)nethyl O4- (t hi azol - 2-yl ) met hyl CH23- POKESWBI2IT26 y| ) H

3- (oxazol - 2-yl ) H CH23- (oxazol - 2-yl ) net hyl O3- (oxazol - 2-yt) net hyl

CH24- (oxazol - 2-yt ) H O4- (oxazol - 2-yl ) H CH24- (oxazol - 2-yl ) net hyl

O4- (oxazol - 2-yl ) met hyl . CH23- NO2H -165-

-3¥{4—Bromophenylf-4-ethylaminomethyl-1~azaspiro [4.5])
dec-3-ene-2-one, shown below, was prepared accordingjto'the
methods described in Example 43. Yield: 145 mg, 99% MS

5 (I8): 363 [MH]'.

H,C N\
: NH

Br
The title compound was prepared and déprotected
according to the methods described in Example 1.

Yield: 89 mg, 78%; MS (IS): 626 [MH]*; m.p. 132-137°C.




CB-NO2H CH23- NC2rmet hyl CB- NC2methyl CH24-NCRH O4- NO2H CHR4-NCgmethyl

O4- NO2net hyl CH24- C2HsH O4- C2H5H CH24- C2H5net hyl  O4- C2H5 mé@Hril - OC2H5H
O4- OC2HsH CH24- 0C2Hsmet hyl O 4-0C2H5 nethyl H~ CH24- CONH2 O4- CONH2H CH2

- 4- CO\“_\@B‘%EI%LR O. 4- CO\II—!Z[ret hyl 12 April 2005 -208 TAI?’%LI‘II:IJSIOLIITI’;‘%(G V. H CH2H

~-166-

Example 52 |
2- (R} -2~ (2-Amino-2-methylpropionylamino) -3 -phenylmethoxy-

propionic acid N-ethyl-N-(3- (4-fluorophenyl)-2-oxo-1-

5 azaspiro[4.5]ldec-3-ene-4-ylmethyvl)amide trifluoroacetate

MG on,
o}

NH FH
o CH,
/J F  OH
| 0~ "NT :

The titié-compound, shown above, waé prepared as
follows.
4-Bromomethyl -3~ (4~fluorophenyl) -1-azaspiro[4.5]}dec-3-
10 e.ne-z—on_e,‘ shown below, was 'prepared. from 4-fluoro-
pheﬁylacetic acid and 1-—ethy:1ylcycldhe;cylamine acci_ordi»ng to
the methods described . in Example 43. Yield.: 1.33 g, 49%; MS
(IS): 338 [MH]®. - - "

15




OHH CH2Hethyl OHmethyl O -'4-CIH 04-ClH CH24- O et hyl 04-(@ A byhs CH23- O H
03-C H CH23-Cl met hyl 03- Cl nethyl CH22- CI H 02- CI H CH22- Gl met hyl 02- Tl nethyl
CH24- FH O4- FH CH24- Frret hyl 04- Frret hyl  CH23- FH 03- FH CH23- Fet hyl WO

02/ 32888 -209- O3-Fnet hyl CH22-FH O2- FH CH22- Fret hyl

WO 02/32888 PCT/USINM/27756

-167-

4-Ethylaminomethyl—3n(4—fluorcphenyl)rl-azaspiro {4.5]
dec-3-ene—2—one,‘shown below, was pPrepared according to the

methods described in Example 43. Yield: 100 mg, 83%; MS

5 (IS): 303 [MH].
Hac /’\ .
‘ NH
\ NH

F
- The title compound was prepared and deprotected
according to the methods described in Example 1. -

Yield: 85 mg,_SB‘%; MS (1S} : 565 [MH]'; m.p. 140-150°C. ""'.“‘“"""”""“"'




Q2- Fnet hyl CH23-BrH O3- BrH CH23- Brnet hyl O3- Brnet hyl CH24-BrH 04-BrH
CH24- Br net hyI O4- Br net hyl CH24- CH3H O4- CH3H CH24- CH3mret hy| 1DApdHRIost hy |
CH23- CH; H_(3- CH3H CH23- CH3net hyl OB- CH3. net hyl CH24- CF3H 04- CF3H

CH24- @3&%@2!32& CF3met hyl , CH23- CF3H OB- CF3H CH23- CF3neP&l/US@RIBF3met hyl
CH24- OCH3H O4- OCH3H CH24- OCH3net hyl .

~168- -

Eﬁémgle 53
2- (R} -2~ (2~-Amino-2-methylpropionylamino) -3~

phenylmethoxypropionic acid N-ethyl-N-(3- (4-methylphenyl)}-2-~

5 _ oxo-l-azaspiro[4.5]dec-3-ene-4-ylmethyl) amide

trifluorcacetate

He  en

3
3
0O
NH

E 0
- NH FM’
07 Y CH,
/' F OH
| o~ N

H,C
The title cdmpound,‘as shown above, was prepared as
10 follows.




O4- OCH3met hyl . CHz3- OCH3H O3- OCH3H CH2' 3- OCH3net hyl 03- 004‘32@'11?0
CHRAC( OHB) 3H O4- O CHB) 3H CH24- O OH3) 3mmet hyl 04C( GH3) 3mret hyl - CEB4 CRH 12
April 2005 PC77us01127756 -210 04- CNH CH24- CNmet hyl ~ 04- CNmet hyl CH23- CNH
03- CNH G—%é-‘%l\lrg%t hyl 03- CNmet‘hyl CH24- SO2CH3H 04- SO2CH3H CH24- SC2CH3net hyl
04- SCeCH3NEL YT EH23- SORCH3H 03- SCRCH3H CH23- SCRCH3 et hy IPCOUSBYBTRCH3 e hy |

~-169-

44Ethylaminomethyle3-(4-methy1phenyl)—l—azaspiro {4.5]
| dec~3-ene—2—one;'shown_below,-was prepared from 4-
methylphenylacetic acid and l-ethynylcyclohexylamine
5> according to the methods described in Example 43. The
product was isolated after column chfomatography

(CH,Cl2/ethanol 95:5). ¥Yield: 120 mg, 11%; MS (IS): 299

[MH] ™.
HC~ N\
NH
HeCe | g
10 The title compound was prepared and deprotected

according to the methods described in Example 1. Yield: 110
mg, 87%; MS (IS): 561 [MH]'; m.p. >135°C {decomp.)

LS




CH23- phenoxyH 03- phenoxyH CH23- phenoxynet hyl 03- phenoxynetsy, I}d‘gbn%phenoxyH

04- phenoxyH CH24- phenoxynet hyl 04- phenoxynet hyl CH22. 4- FZIJ

CH22, 4- F2pet hyl  02. 4- F2met hyl  CH23, 4- F2H 03, 4- F2H CH23, 4- F2net hyl
03, 4- F2net hy| €23, 5- F2H 03, 5- F2H CH23, 5- F2net hyl . OB, 5- BEFHEiSHY27756

CH22, 3- F2. H 02, 3- F2H CH22, 3-F2net hyl 02, 3- F2net hyl CH22, 6- F2H 02, 6- F2H _ .
CH22,6-F2nethyI VO 02/ 32888

-170- -

Example 54 _
2-(R)—2~(2-Amino-2—methylpropionylamino)-3—pheqylmethoxy-

propionic acid N-(3- (4-biphenyl) -2-oxo-1-azaspiro [4.5] dec-
5 3-ene-4-ylmethyl) -N-ethylamide hydrochloride

H,C

CH,
o
NH,
NH

HCI

The title compound, shown above, was prepared as
follows.

Y

10




-211 02,6-F2 CH2 2,5-F2 0O 2,5-F2 CH2 2,5F2 0O 2,5-F2 CH2 2-F-3-0 O
2-F-3-C CH2 2-F-3-0 0O2-F-3-C CH2 3,4-Cl2 034C|212@1{ﬂz§051012 o)
3,4-Cl2 CH2 3-phenyl O 3-phenyl -CH2 3-phenyl O 3-phenyl CH2 4-phenyl
O 4-phenyl CH2 4-phenyl 0<4-phenyt CH2 3-(4-fluorophenyl) O

3-(4- quoP@HH@H??) CH2 3-(4-fluorophenyl) O 3-(4-fl uorramhenytyse CH2
4-(4-fluorophenyl) 0 4-(4-fluorophenyl)-

-171-

34(4~Biphenyl)—4-brom0methyl—1-azaspiro[4.5}dec—3-ene-
2-one, shown below, was prepared from 4-biphenyl-acetic acid
and l1-ethynylcyclohexylamine according to the methods

5 described in Example 43. Yield: 680 mg, 70%; MS (IS): 396
{MH] .

3—(4-Bipheny1}—4-ethylaminomeﬁhyl—l—azaspiro [4.5] dééiiﬁﬁﬂﬁr
_ 3:ene~2—one, shown below, was'prepared according, to the
10 methods described in Example 43. Yield: 480 mg, 78%; MS
(Is): 361 ([MH]*. '

|-|:,<:/\NH

The title compound was prepared and deprotected
accordlng to the methods described in Examples 1 and 7.

15 - Yleld 383 mg, 525, MS (IS) 623 [MH]*; m.p. 176°C.




2 4-(4-fluorophenyl O 4-(4-fluorophenyl) CH2 3-(4-chl q B
gH(4 cglorophenSI) yCLZ 3-(4-chl orophenyl) O 3-(4-chlorop é&@'? %}E
4- (4-chl orophen I) 0 4-(4-chl orophenyl) CH2 4-(4chl orophenyl) O

4- (4- chl ot dg CH2 3- (4-(CF3)phenyl) O 3-(4-(CF3) phenykjr 27662
-3-(4(CF3)phenyI) O 3-{4{CF3) phenyl ) CH2 4{4-(CF3)phenyl) nethyl H
nmethyl nmethyl H Hnmethyl nethyl H  H nethyl nethyl

-172- -

Example 55
2-(R)f2-(2-Amino—z—methylpropionylamino)~3—phenylmethoxy—
propionic acid N-ethyl-N-(2eoxo-3—phehyl—l—azaspiro [4.5]

5 ‘ dec-3-ene-4-ylmethyl) amide trifluoroacetate
° NH F O

- 2
, NH F
o
' : 0~ N

The title éompound; shown abéﬁe, was prepared as
follows. ‘
10 : 4-Methyl-3-phenyl-1-azaspiro[4.5)dec- 3 -ene-2-one, shown
below, was prepared from phenylacetlc acid and 1-
ethynylcyclohexylamine accordlng to the methods descrlbed in

Example 43. vYield: 675 mg, 75%; MS (Is) 242,[MH]*.

5

H .




‘ . t hyl
H Hnmethyl nmethyl H Hnmethyl methyl H H nmethyl ﬂx& E okl me

met hyl Hy H net hgl met hyl PCT/USII 1/277i6 12 April 2005 eré{ P 53111141
/JO -212 Cn-(4-(CF3)phenyI)H‘CH24-E4-(CT3LphenyI)nethyl
0—4'(4'(0:@630@%9&@'3) met hyl 0423-(2-t i enyl) |

PCT/USI1/27756

-173-

4~Bromomethy1—3—phenyl—l-azaspiro[4.5]dec—3-enev2—one,
shown below, was prepared according to the methods described

in Example 43. Yield: 610 mg, 68%; MS (IS): 320 [MH]".

4—Ethylaminomethyl—3—phenyl—l—azaspiro[4.Sldec—j-ene—z;
one, shown below, was prepared according to the methods
described in Example 43. vYield: 360 mg, 67%; MS (IS): 285
[MH]*. |

10




®B-(2-thienyl)H CH23-(2-thi enyl ) net hyl O3-(2-thi enyl) net hyl )
CH24- (2-t hi enyl )H O4- (2-t hi enyl ) H CH24- (2-t hi enyl ) met hyl 12 April 2005
Cﬂ-(Z-thLﬁgmbz !Ihyl CH23-(3-thienyl)H - (3-thienyl)H

CH23- (3-threnyl’)ymet hyl OB-(3-thienyl)methyl CH24-(3-thi &&J{USH/27756
- (3-thienyl)H CH24- (3-thi enyl ) net hyl O4-(3-thi enyt) net hyl

CH23- (5-chl oro-2-thienyl)H O3-(5-chioro-2-thienyl)H -

CH23- (5- chl or 0- 2- t hi enyl ) net hyl Q8- (-5x e or o- 2- t hi enyl ) net hyl-
CH24- (5-chl or o- 2-t hi enyl ) H O4- (5-chl or o- 24hi enyl ) H

CH24- (5- chl or o- 2-t hi enyl ) net hyl O445-chl or o- 2-t hi enyl ) net hyl

CH24- (pyridin-2-yl)H O4- (pyridi n-2-yi )H CH24- (pyddi n- 2-yl ) net hyl
04- (pyridin-2-yl)methyl CH24-(pyridin-3-yl)H

2~(R)—2-(2~(N~tert—Butékycarbonylamino}—2—methyl—
- Propionylamino) -3-phenylmethoxypropionic acid N-ethyl-N- {2-
oxo—3~pheny1—1-azaspiro[4.5]dec—3-ene-4—ylmethy1) amide,
5 shown below, was prepared according to the methods described

in Example 1. Yield: 730 mg, 89%; MS (I8): 647 [MH]*.
H,C
o 3 CHiﬁ\ CHca;H
N .o/% :
H CH,
_ NH
©/\O/I jHa

The title compound was bprepared according to the
methods described in Example 1. Yield: 640 mg, 86%; MS
10 (IS): 547 [MH]*; m.p. 145°C.



O4-(pyridin-3-y|)H CH24- (pyri di n-3-yl) met hyl O4- (pyr|d|n ) met hyl
CH23- (pyridin-4-yl)H CB (pyridin-4-yl)H CH23- (pyri di n-4- yIﬁ%@Wﬂ?DO5

@3- (pyridin-4-yl)methyl CH24-(pyridin-4-yl)H 04-(pyridin-4-yl)H

CH24- (pyr 1) thyI 12 April 2005 WO 02/

OA(pyridi %‘%4‘%3? 8\r{‘h:: t hyl CH23-(thiazol-2-yl)H OB-(thiazol - PCFUSP27756
CH23- (t hi azol - 2-yl)nmet hyl 03-(thiazol -2-yl)nethyl CH24-(thiazol-2-yl)H
M- (thiazol -2-yl)H CH24- (thi azol -2-yl)net hyl O4-(thiazol -2-yl)net hyl
CH23- (oxazol - 2-yl ) H @3- (oxazol - 2-yl ) H1G523- (oxazol - 2-yl ) et hyl

(3- (oxazol-2-yl ) net hyl CH24- (oxazol -2-yl) -H

Example 56

2-(R) -2- (2-Amino-2-methylpropionylamino) -3-

phenylmethoxypropionic acid N-ethyl—N-(2—oxo~3~(2—thieny1)-

14azaspiro(4.5]dec-3—ene—4—ylmethy1)amide trifluoroacetate

The title compound, as showh above, was prepared as 
follows.

N—(1~Acetyicy¢10hexy1)—(2~thienyi)acetamide,'shown
_ below was prepared from 2—thieny1acetic acid and l-ethynyl-
10 1- cyclohexylamlne accordlng to the methods descrlbed in
Example 43. Yleld 2.37 g (64%); MS (IS) 266.

0O

32888 PCT/ 0S01/ 27756 -213




| | 23- NO2H
04- (oxazol - 2-yl ) H CH24- (oxazol - 2-yl ) met hyl O4- (oxazol 2-y
CB-§\I02H CH23- KIOeret hyl 03- NO2net hyl CH24- NCRH O4NO2H CH24- @nﬂ?h?}g
04- NO2met hyl  CH24- C2H5H 04- C2HsH CH24- C2H5net hyl  04- C2H5net hyl  CH24- OC2H5H
04- OC2HsH CHP¥38® 5 et hyl 04~ 0C2Hsnet hyl  CH24- CONH2 19 Ceer@@hkiirks -
CH4- CONHmet hyl  04- CONHnret hyl 12 April 2005 rl | | WU 11277N6 -214 TABL

| V XAr R5R

-176-

4-Methyl—3~(2-thienyl);1-a2aspiro[4.5]dec—3—ene-2—one,-_
shown below, was prepared according to the methods described

in Example 43. Yield: 1.6 g, 56%; MS (IS): 248 [MH] Y.

4—Ethy1aminomethyl-3—(2-thieny1)~1—azaspiro[4.5]dec-3~
ene-2-one, shown below, was prepared according to the
methods described in Example 43 and isolated after column

chromatography (CH;Cl,/ethanocl 9s5: 5) Yleld 70 mg, 5€, M3
10 (19) : 291 [MH]*




CH21- napht hyl et hyl H CH21- napht hyl et hyl et hyl 01- napht hyl et Fgﬁ;t M#
CH22- napht hyl et hyl H CH22- napht hyl et hyl met hyl 02-napht hyl et hyl'met hy
CH2pyri di n-2-yl et hyl H Opyri di n-2-yl et hyl H CH2pyri di n- 2-yl et hyl net hyl
Opyri di n-y é E% | met hyl CH2pyri di n-3-yl ethyl H Opyridin-3-ylethylH
CH2pyri di n- hyl met hyl Opyridn-3-ylethyl- _ methyl PCT/USRI27756
CH2pyri di n- 4- yI et hyl H Opyri di n-4-yl et hyl H CH2pyri di n-4-yl et hyl net hyl
Opyri di n-4-ylet hyl met hyl CH22-t hi enyl et hyl H 02-t hi enyl et hyl H -

CH22-t hi enyl et hyl met hyl 02-t hi enyl et hy¥met hyl 12 April 2005 WD (12/ 32888
CH2 3-thienyl O 3-thienyl CH2 3-thienyl O 3-thienyl

2—(R)~2—(2-(N—tertfButoxycarbonylamino)—2-methy1}

propionylamino)—3—phenyl-methoxypropionic acid N~ethyl;N-(2-
oxo—Br(2~thieny1)—l—azaspiro{4.S]dec—3—ene-4-ylmethy1)amide,
shown below, was prepared according to the methods described
in Example 1. Yield: 150 mg, 96%; MS (IS): 653 [MH]*.
CH,

CH,

CH,

The title compound was prepared according to the
methods described in Example 1. Yield} 120 mg, 78%; MS
10 (IS): 553 [MH]*; m.p. 126-136°C. | -




CHz thiazol-2-yl O thiazol-2-yl CH2 thiazol-2-yl O thiazol- 2/

- oxazol -2-yl O oxazol -2-yl CH2 oxazol -2-yl O oxazol - 2-y| 12 &pgl Qoﬁaphthyl
- O 1- napht Ryl o, G 1-naphthyl O 1-naphthyl CH2 2-naphthyl O 2-napht hyl
CH2 2-naphthyl O 2-naphthyl * CH2 pyridin-2-yl O pyridi /Y128
pyridin-2-yl O pyridin-2-yl CH2 pyridin-3-yl O pyridin-3-yl CH2
pyridin-3-yl O pyridin-3-yl CH2 pyridin-4-yl O pyridin-4-yl. CH2
pyridin-4-yl O pyridin-4-yl -178~ -

Eﬁémple 57

2—(R)—2—(2-Amino—z—methylpropionylamino)-3—§henylmethéxy—
propionic acid.N-ethyl—N~(1—methy1—2-oxo—3—pheny1~1—

5 azaspiro{4.5]dec-3-ene-4-ylmethyl) amide trifluorocacetate

The title compound, shown above, was prepared as .. . ..o .
follows.
4—Bromomethyl~1—methyl—3-pheny1-1—azaspiro[4 5]dec 3-
ene-2-one, shown below, was prepared from phenylacetlc acid
10 and 1- ethynylcyclohexylamlne according to the methods

'descrlbed in Examples 43 and 44. Yleld 298 mg, 37%; MS
(Is): 334 [MH]".

a- Ethylam;nomethyl 1- methyl 3-phenyl-1-azaspiro (4. 5]

15 dec 3- ene 2-one, shown below, was prepared accordlng to the

‘methods descrlbed in Example 43,



CH2 2-thienyl Q 2-thienyl CH2 2-thienyt O 2-thienyl G“?zﬁprﬁiﬁbﬁ yt O

3-thlenyl CH2 3-thienyl O 3-thienyl CH2 thiazol-2-y1l, O thiazo
PCT/ US(11/ 27756 -215 ethyl ethyl ethyl ethyl ethyl ~ethyl ethyl

ethyl et yl ethyl , rfethyl nethyl nethyl nethyl
. WO 02341 - PCTIUSO127756

~179-

Yield: 235 mg, 91%; MS (IS): 299 [MH]*.

HC\

The title compound was prepared and deprotected
according to the methods described in Example 1.
5 Yield: 463 mg, 92%; MS (IS): 561 [MHI*; m.p. »87°C (decomp.)
Example 58
2—(R)—Z—(2~Amino—2—methylpropionylamino)—3—phenylmethoxy—

10 phenyl)-2-oxo—1—azaspiro{4.S}dec-3—ene44~ylmethy1)amide

trifluoroacetate

The tltle compound, as shown above, was prepared as
15 follows '

4-Bromomethyl - 1 methyl =-3-(3- trlfluoromethylphenyl) 1~

azasp1ro[4 5]dec 3 -ene-2-one was prepared from 3-

-2-yl
et hyl

propionic acid N—ethyl—N—(l—methy1—3~(3—trif1uoromethyl-




methyl nethyl methyl methyl nethyl nethyl methyl mgrw,;mg@ghw
met hyl  methyl nmethyl nethyl  nmethyl nmethyl nethyl nethyl nethyl

thyl nethyl methyl nmethyl H H
_met hy! ng‘;ha/y_mnet hyl et ‘h){I ety Y Y PCT/US01/27756

-180- h

trifluoromethyl-phenylacetic acid and l-ethynyl-
cyclohexylamine according:ta the methods described in

Examples 43 and 44. Yield: 71 mg, 54%; MS (IS): 402 [Mu]*..

5 4~Ethy1aminomethy1-1~methy1—3—(3-trif1uoromethy1~
phenyl)-l~azaspiro[4 5]dec~3—ene—2—one, shown below, was
prepared according to the wmethods descrlbed in Example 43,

Yield: 59 mg, 99%; MS (IS): 367 [MH] .

10 . The title compound was prepared and deprotected
accordlng to the methods described in Example 1.
" Yield: 70 mg, 62%; MS (IS): 629 [MH]*; m.p. 113-115°C.




- . . ) !
thyl methyl H Hnethyl nethyl H Hnmethyl nmethyl H H net
gt hgl H Hyrret hyl methyl H Hnethyl nethyl H H nmet®Apri g8@hy|

WO 02/32888 PCT/US01/27756

-181-

Example 59

2-(R)n2~(2—Amino—2—methylpropionylamino]—3-pheny1methoxy—
propionic acid N—(3—{4—biphenyl)—l—methyl—Z—oxofl—

5 ‘ azaspiro[4.5]dec-3-ene-4-ylmethyl) -N-ethylamide

triflucroacetate

9]

The title compound, as shown abové, was prepared as
follows. ‘ '




methyl methyl HH nethyl nmethyl H H nethyl nmethyl HH 12 ril 2005
rl uuSeh/ 77756 -216- CH2t hi azol - 2-yl net hyl met hyl 0t hi azol -12-ARM 2005

- met hyl ne 2 oxazol - 2-yl met hyl H Ooxazol - 2-yl nmet hyl H _

CHZoxazol - 2= yI Hethy| met hyl ~ 0oxazol - 2- ylnet hyl net hyl CH2CRGHBHMATIH
Ocyanoet hyl H CH2cyanoet hyl net hyl Ocyanoet hyl met hyl CH2cyanonet hyl H
Ocyanonet hyl H CH2cyanonet hyl net hyl

-182~

3-(4—Biphenyl)«4—broﬁoﬁethyl—1-methy1-1-
azaspiro[4.5]dec—3-ene-2—one, shown below, was prepared from
4-biphenylacetic acid and 1-ethynylcecyclohexylamine according
5 to the methods described in Examples 43 and 44.
Yield: 228 mg, 44%; MS (IS): 410 [MH]*.

3-(4—Biphenyl)—4—ethylaminomethyl-1~methy1—1—
azaspiro([4.5]dec-3-ene-2-one, shown below, was prepared
. 10 according to the methods described in Example 43. |

Yield: 180 mg, 87%; MS (IS): 375 [MH]*.

' The titlé compound was prepared and deprotected
- according to the methods described in Example 1.
15 Yield: 50 mg, 14%; MS (IS): 637 [MH]*; m.p. 114°C.




Ocyanonet hyl met hyl CH2cycl ohexyl et hyl H Ocycl ohexyl et hyl H ]
- CH2cydohexyl et hyl net hyl Ocydohexyl et hyl net hyl CH2cycl ohexyld@pmH¢0ep
Ocycl ohexyl met hyl H CH2cydohexyl et hyl met hyl 0Ocydohexyl net hyl et hyl

CH2i sopr
Oi sopr opy

ogﬁgeth | H Oi sopropyl et hyl H CH2i sopr opyl et hyl net hyl

0R188%et hyl CH2i sopr opyl met hyl H Ol sopr opy| mePayiushi/27756 ~

CH2i sopr opyl met hyl met hyl 0i sopropyl net hyl net hyl 12 April 2005 w OV32stts
Pc' r/ usnu27756 -217 TABLE V x YR5 CHRe sH CH2et hyl H OHet hyl net hyl '

10

15

~-183-

7 . Example 60
2- (R) -2- (2-Amino-2-methylpropionylamino) -3-

phenjlmethoxypropionic acid N-(3-(4-chlorophenyl) -1-methyl-.

2-ox0f1-azasﬁiro{4.S]deC*B-ene—4—ylmethyl)-N-ethylamide
trifluorcacetate ‘ |
H,G

CH,
_ o}
. NHZ
NH
0~ "N
0 T -
ij(u\OH . N—CH,

Cl

The-ﬁitle-compound, as shown above, was prepared as
foIllows.
- 3- (4~Chlorophenyl) -1, 4-dimethyl-1-azaspiro [4.5] dec-3-
ene-2-one, shown below, wasg prepared from 4--

chlorophenylacetic acid and 1—ethynf1cyclohexyiamine

accarding to the methods described in Exampleé 43 and 44.
- Yield: 1 g, 67%; MS (IS): 289 [MH]*. | |




CH2net hyl H OH nmet hyl H H CH2Hret hyl net hyl CH22- Cl net hyl net hyl CH23-Clethyl H

03-C et hyl H CH23- Cl et hyl met hyl 03-d et hyl met hyl CH23- C neti/Ar4l 8682 hy|

3-ClH CH23- d et hyl net hyl CH24- d et hyl net hyl CH24- Cl et hyl H Oet hyl

4- Cl et hyl JdmethylH . 04-Cl net hyl H CH24- Cl net hyl ne | .. CH23
et hyl met f}y’&%ﬂg CH, ethyl <2 24-BrH bOVbsu RS

-184-

4—Bromomethy1-3—(4-cﬁl$rophenyl)—1-methyl-1*
azasgpirof4.5)dec-3-ene-2-one, shown below, was prepared
according to the methods described in Example 43. Yield:
5 1.3 g, 99%; MS (I8): 368 [MH]'.

Cl

3- (4-Chlorophenyl) -4-ethylaminomethyl-1-methyl-1-
azaspiro{4.5]dec-3-ene-2-one, shown below, was prepared
according to the methods described in Example'43; |

10 Yield: 440 mg, 38%; MS (IS): 333 [MH]*.




ethyl 12 April 2005 rl 1/UDU/L / /JU -218- 04-Brethyl net h¥iA 12005
CH24- Br et hyl met hyl 04-Brnet hyl H CH24- Br et hyl H 04- Br net hyl net H?}I
CH24- Br net hyl met hyl 03-Bret hyl H CH23- Br et hyl H 03- Br et hyl met hyl CHZ3- Br et hyl
. met hyl Q3-Brnet hyl H CHZ3- Br ret hyl H 03- Br met hyl net hyl CH23- Br net hyl net hyl
CH24- Fet WY ¥/§488Fet hyl net hyl CH24- Fet hyl met hyl 04- Fnet OTHISOHZ&sénet hyl H -
04- Fnet hyl net hyl CH24- Fnet hyl net hyl 03-F et hyl H CH23- Fet hyl H
03- Fet hyl net hyl _

-185-

2-{R)-2-(2- (N-tert-Butoxycarbonylanino) -2-methyl-
propionylamino) -3-phenyl-methoxypropionic acid N-(3- (4-
chlorophenyl)-1-méthy1—2~oxo—1—azéspiro[4.5]dec—3~ene-4—
5  ylmethyl) -N-ethylamide, shown below, was Prepared according
to the methods described in Example 1. Yield: 600 mg, 86%;
MsS (IS): 695 [MH]".

The title compound was prepared accordihg to the
10 methods described in Example 1. Yield: 450 mg, 75%; MS
(IS): 595 [MH]*; m.p. 120-128°C. N




|

| CH23-Fethyl nethyl 03- Fnethyl H CH23- Fn ethyl H 03- Fmethyl . methyl

CH23- Fnet hyl met hyl . 02- Fet hyl H CH22- Fet hyl H 02- Fet hyl et hvil2 April 2005
CHz2- Fet hyl met hyl Q2- Fnet hyl - H CH22- Fnet hyl - H O2- Frret hyI met hyl
CH22- Frret Qud abigg!  CH24- CH3et hyl H 04- CH3et hyl met hyl CH2 ﬁpylneth yl
CH24- OCH3HH CHZz4- OCH3et hyl H 12 April 2005 WD 02/ 32888 P i

CH24- 0CH3et hyl net hyl CH23- CF3et hyl H CH23- CF3et hyl net hyl 04- CF3et hyl H
CH24- CF3et hyl H 04- CF3et hyl net hyl

-186-

Ex&mgl e 61
2-(R}-2-{2-Amino-2-methylpropionylamino) -3 -phenylmethoxy-

propionic acid N-(4- (4-chlorophenyl)-2,2-dimethyl-5-oxo-3-

5 pyrrolin-3-ylmethyl)-N-ethylamide hydrochloride
HG CH,
0]
ﬁXNHZ
NH

cl
The title compound, shown above, was prepared as
follows. . o
4-Bromomethyl -3- (4-chlorophenyl) -5, s-dimethyl-B‘-— .-
18 pyrrolin-2-one, shown below, was. prepared from 4-

chlorophenylacetic acid and 1, 1- dlmeﬂlylpropargylamme accordmg
to the methods descrlbed in Example 43.

Yield: 800 mg, 87%; MS (IS): 314 [MH]*.

15
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CH24- CF3et hyl net hyl CH24- phenyl et hyl H CH24- phenyl et hyl net
8- phenyl et hyl H CH23- phenyl et hyl H 8- phenyl et hyl net hyl
CH23-phenyl et hyl net hyl O4- SQ2CH3et hyl H CH24- SO2CH3et hyl H
04- S02CH3et hyl met hyl CH24- SO2CH3et hyl net hyl O4- SQ2CH3n®et hyl H
CH24- SO2 CHSHEERSBE H 04- SO2CH3net hyl net hyl CH24- SQRCH3met RITrHSB Ay S6
04- (4-fl uorophenyl) et hyl H CH24- (4-f | uorophenyl ) et hyl H

- (4-fl uorophenyl ) et hyl met hyl CH24-(4-fl uorophenyl) et hyl et hyl
O4- (4-chl or ophenyl ) et hyl H CH24- (4- chlLpg-pphenyl ) et hyl H

04- (4-chl orophenyl ) et hyl met hyl CH24- (4-chl or ophenyl ) et hyl net hyl
A- (pyridin-4yl)ethylH CH24 (pyridin-4-yl)ethylH

- (pyridin-4-yl)ethyl methyl CH24-(pyridin-4-yl)ethyl net hyl
‘04-(2-thlenyl)ethyl H ot

3-{4-Chlorophenyl} -4-ethylaminomethyl -5, 5-dimethyl-3-

"W Apri 2005

pyrrolin-2-one, shown below, was prepared according to the
methods described in Example 43. Yield: 590 mg, 84%; MS
5 (I8): 279 [MH]".

HC” “NHH,C

Cl

The title compound was prepared and deprotected
according to the methods described in Examples 1 and 7. .
Yield: 209 mg, 17%; MS (IS): 541 [MH]*; m.p. 152°C.

10 ' ' T '



CH24- ( 2- thlenyl)ethyIH cn (2 thlenyl)ethylnethyl

CH24- (2-t hi enyl ) et hyl net hyl O4-(3-thienyl)ethyl H CH24- ( 3- ﬂﬂM@nMﬂMﬁihylH

04- (3-thi enyl) et hyl met hyl CH24-(3-thienyl)ethyl net hyl

04- (4- (CRBans ) ethyl H 12 April 2005 rt a U 501/ 21756 pc2dQ01/27736

CH24- (4- (CF3) phenyl ) et hyl H 04- (4- (CF3) phenyl ) et hyl net hyl

CH24- (4- (CF3) phenyl ) et hyl net hyl TABLE VI xR' CH2HH OHnet hyl CH2Hnet hyl
CH24- CI H CH24- Cl net hyl 04- FH CH24-FH. O4- FMet hyl CH24- FMet hyl 04- SO2CH3H
CH24- SO2CH3H 04- SO2CH3. Met h* -188- -~

fxample 62
2-(R) -2- (2-Amino-2-methylpropionylamino) -3 -phenylmethoxy-

propionic acid N- (4- (4-bromophenyl) -2, 2-dimethyl-5-oxo-3-

5 pyrrolin-3-vlmethyl) -N-ethylamide hydrochloride

HG  ch,
o%

HCI

Br
Thé title compound, shown ébove, was prepared as
- follows.
4-Bromomethyl-3- (4-bromophenyl) -5, 5-dimethyl-3-

10 pyrrolin—2¥qne, shown below, Wmspnqw&aiﬁony4&ndnophandwxﬁk
acid and i,1-diméthy1propargylamine acéérding to the methods "
described in Example 43. Yield: 1.39% g, 59%; MS {IS)- 358
[l . | o |

15 .
-3-(4~qumophenyi)—4-ethylaminométhyl-5,54diméthyl—3-'

- pyrrolin-2-one, shown below, was prepared according to the '




CH24- SO2CH3Met hyl 12 Apri | 2005 WO (12/ 32888 PCT/ USOl / 27756 - 221 TABLE VI |
XyAR CH24- Cl OH 04- Cl OH CH24- Cl Omet hyl 04- Cl Onet hyl CH24- FOH
CH24- FOnet hyl O4- FOmet hyl CH2HOH OHOH CH2HOnet hyl OHOmet hyl 12 Apri | 2005

"Val, ,,L.l NO -222 TABLE VIl XxYR CH2Hnret hyl CH24-d et hyl CH23-CIH 03-ClH
WO 12/32888 PCT/US01/27756 .

-189-

methods described in Example 43. Yield: 820 mg, 53%; MS
(Is) : 323 [MH]",

Br ‘
5 - The title compound was prepared and deprotected
according to the methods described in Examples 1 and 7.

Yield: 605 mg, 41%; MS (IS): 585 [MH]'; m.p. 157°C.

Examgle 63
0 2-(R)-2- (2—Am1no 2~ methylproplonylamlno) ~3- phenylmethoxy—;”ﬁélk

E;pplonlc acid N-(2-oxo- 3-phenoxy—1—azasp1ro[4.5]dec-3—ene-

4-ylmethyl) ~-N-ethylamide hydrochloride

HQ  on,

NHTV

9]

SANS;

‘HCOl

_ The title compound as shown above, was prepared as
15 follows.




CH23- Cl met hyl CH22- CI H CH22- Ol net hyl CH24- Fet hyl  04- Frret hyl odiriBgo4™H 03- FH
CH23- Frret hyl 03- Frret hyl CH22- FH 02- FH CH22- Frret hyl- 02- F- net hyl

CH22- Brnet hyl 02-Brnet hyl CH23-BrH CH23- Brnet hyl O3- Br et hyl CH24- BrH
CH24-BrneP%§PB¥§“Apri| 2005. WO (12132888 PCT/ USI | (/27796182704 Br net hy
CH24- CH3H CH24- CH3nret hyl  O4- CH3nret hyl

.

-190-

4—Eromomethy1—3-phen6xyll-é2aspiro{4.5}dec—3—ene—2-oﬁe,
shown below, was preparéd.from phenoxyacetic-acid and 1-
ethynyl-1-cyclohexylamine according to the methods described
5 in Example 43. VYield: 0.7 g, 66%; MS (IS): 336 [MH]".

4—Ethylaminomethy1-3—phenoxy—l—azaspiro{4.5]dec-3—ene—
2-one, shown below, was prepared according to the methods

described in Example 43. Yield: 320 mg, 5I%; MS (IS): 301
10 [MH]*.

. The title compound was prepared‘and‘deprotected
according to the methods described in Examples 1 and 7.

 Yield: 143 mg, 23%; MS (IS): 563 [MH]*; m.p. 141°C.
15 - ' -




P3- CH3H 03- CH3H CH23- CH3net hyl 03- CH3met hyl CH24- CF3H 04-,CF3H
&24- CF3net hyl CH23- CF3H CH23- CF3net hyl 03- CF3net hyl mz4-k%@ﬁ28ﬁ5 OCH3H
CH24- OCH3net hyl 04- OCH3net hyl CH23- OCH3H 03- OCH3H CH23- OCH3met hy |

03- OCH3 e 13/'{2,3&@4- C( CHB) 3H GH24- C( CH3) 3met hyl  04- O( CH3) 3ret hyl = CH24- ONH
CH24- CNrref”h ®CNmet hyl  CH23- CNH 03- CNH CH23- CNinet hy| @STUSE Tl

-1591-

Example 64
2—(R)—2—(2—Amino~2-methylpropionylamino)~3—pheny1methoxy~

propionic acid N- (3- (4-chlorophenoxy) ~-1-methyl -2-oxo-1 -~

5 azaspiro{4.5}dec—3—ene-4—ylmethyl)—N—ethylamide

hydrochloride

. - H3C CH3

o
: ' NH,

CFﬁ‘i::)L\O 0

The title éompound, shbwn.above, was prepared as

follows. ‘

10 : 4-Bromomethyl-3- (4-chlorophenoxy) -1-methyl -1-
azaspiro[4.5]dec-3-ene-2-one, shown below, was prepared froﬁ
-4-chlorqphénoxyacetic acid and 1—ethynxl4l—cyclo—hexylamine
according to the methods described in Exampleé 43 and 44.

. Yield: 760 mg, 72%; MS (IS): 385 [MHI*;-'

15




CH24- SORCH3H CH24- SO2CH3net hyl 04- . SCR2CH3met hyl CH23- SO2CH3H 03- SORCH3H
CH23- SC2CH3net hyl 03- SO2CH3net hyl CH23- phenoxyH CH23- phenobdMilREP5 O

. 3- phenoxyi@thyksl2 April 2005 rCl/UJ01/ 27756 -224- CHZ4-|£_)|{J@S‘RZ%¥1§
04- phenoxyH CH24- phenoxynet hyl O4- phenoxynet hyl CH, 2, 4- FE , 4- SH
CH22, 4- F2net hyl 02, 4- F2net hyl CH23, 4- F2H 03, 4- F2H CH23, 4- F2net hyl
03, 4- F2met hyl CH23, 5- F2H 03, 5- F2H CH23, 5- F2n®et hyl -

_ ~192-

3-(4-Chlorophenoxy) ~4-ethylaminomethyl-1-methyl-1-
azaspiro[4.5]dec-3-ene-2-one, shown below, was prepared
according to the methods described in Example 43. |

5 Yield: 560 mg, 81%; MS (IS): 350 [MH]*.

NH

CI\Q\ | N—cH,
/™0 o

The title compound was prepared and deprotected

H,C

according to the methods described in Examples 1 and 7.
Yield: 161 mg, 16%; MS (IS): 612 [MH]*; m.p. 121°C.
10 |




03, 5- F2met hyl CH22, 3- F2H 02, 3- F2H CH2213- F2met hyl 02, 3- F2n@ gﬂgﬂzgﬁEZ 6- F2H
02, 6- F2H CH22, 6- F2net hyl 02, 6- F2net hyl CH22, 5- F2H 02, 5- F2H & 2met hyl
2, 5- F2met hyl CH22-F-3-ClH. 02-F-3-C H CH22- F- 3- Clnethyl 02- F- 3- Clnethyl

CH23, 4- Clwdlo®328ds Cl 2H CH23, 4- Cl 2nret hyl 03, 4- Cl 2- net hyl q&%@@hﬁ
03- phenyl H CH23- phenylnethyl 03- phenyl net hyl CH24-phenyl phenylnethyl
12 April 2005

-193-

Example 65
2-(R)—2-(2-Amino-2-methylpropionylamino)—3-pheny1methoxy—
propionic acid N—ethyl~N-(2—dxo—3~(3—trif1uoromethyl-

5 '-phenyl)—1—azaspiro[4.5]dec-3-ene-4-y1methy1)amide

trifluoroacetate

The title compound, shown abover-was_prepared;as
10 follows.
4-Bromomethyl-3- (3 trlfluoromethylphenyl) -1~ azasplro
[4.5] dec-3-ene-2- ~one, shown below, - was prepared from 3-
'.trlfluoromethylphenyl-acetlc.ac1d and’ 1-ethynylcyclo-
| hexylamine according to the methods described in Example 43.1
15 Yield: 1.20 g, 39%; MS (IS]. 388 [MH]*




WD 02/ 32888 -225 O A-phenyl CH2 3-(4-f|uorophenyl) O 3 (éﬁ%gﬁéﬁ henyl)
CH2 3-(4-fluorophenyl) O 3-(4-fluorophenyl) CHZ 4-(4- f1d ??

4 (4- quoggQQgQ¥+) CH2 4-(4-fluorophenyl) O 4-(4- f|u0%gﬁ%@ %

3- (4-chl or opheny

O 3-(4-chl orophenyl) CH2 3-(4-chlo

3-(4-chl orophenyl) CH2 4-(4-chlorophenyl) O 4-(4-chlorophenyl) CH2
4- (4-chl orophenyl) O 4-(4-chlorophenyl) CH2 3-(4-(CF3)phenyl) O
(4- (CF3) phenyl) CH2 3-(4-(CF3)phemdy. O 3-(4-(CF3)phenyl) CH2

3-
4-
4-

(4
(4

-(CF3) phenyl) O 4-(4-(CF3)phenyl) CH2 4-(4-(CF3)phenyl) O
- (CF3) phenyi) CH2 3-(2-thienyl)

4—Ethy1aminomethy1—33(ﬁ;trifluoromethylphenyl)-1~
azaspiro[4.5]dec-3-ene-2-one, shown below, was prepared
according to the methods described in Example 43. Yield:
5 100 mg, 71%; MS (IS): 353 ([MH]*.

H,C™ 7\ ‘lll'
NH

\ NH

The title compound was prepared and deprotected
according to the methods described in Example 1.

Yield: 84 mg, 75%; MS (IS): 615 [MH]*; m.p.. 140-150°C.
10 o




-(2-thienyl) CH2 3-(2-thienyl) O
3-

3
thienyl) CH2 4-(2-thienyl) O. 4- .
thlengl) CH2 3-(3-thienyl) O ES tEleny:g gﬂg 4- (3-thienyl)
-thie 2 4-(3-thieryl) O 4-(3-thieny
-chl o?% % enyl) PCT/ USO 1/ 27754 methyl H H et RATUSHIRHA
yl  methyl H H ‘
-195-~
Example 66

2—(R)-2-(2-Amino-z~methy1propionylamino)—3—pheny1methoxy—

propionic acid N—(3—(3,4-dichlorophenyl}—2-oxo—1—azaspiro

5 {4.5] dec-3-ene*4-ylmethyl)—N—ethylamide hydrochloride
HG cH,
0 .
NH,
NH
@/\O/I )CHS HCI
07 N ‘

The title compound, shown above, was prepared as
follows.
4—Bromomethy1—3—(3,4—dichlorophenyl)-1-azaspiro f4.5]
10 dec-3-ene-2-one, shown below, was prepared from 3,4- -
dichloro-phenylacetic acid and 1-ethYny3éyclohexylamiﬂe
according to the methods described in Example 43. vYield:
2.45 g, 51%; MS (IS) 388 [MH]*. ‘ :

15 3?(3,47Dichlor0phenyl)74-ethylaminomethy141-azaspiro

[4.5] dec-3-ene-2-one was prepared according to the methods

-(2-thienyl) CH2 4-(2-thienyl)
EZ-‘t hienyl) CHz2 313 AprlR0RSHY| )

H

0

O
O

H .




.rreth | methyl H Hnethyl nmethyl H Hnethyl nethyl 1IjA[§-,|,;qg@,§1yl
met hgl H Hnmethyl nmethyl H Hnmethyl nmethyl- .-HH met hyl  net hyl

H WU v 558 . PCT/US01/27756

-196-

described in Example 43. Yield: 2.05 g, 92%; M5 (IS): 353
[ME] *. -

H,C\
NH

\ NH

Cl

_ Cl
The title compound was prepared and deprotected
5 according to the methods described in Examples 1 and 7.

Yield: 762 mg, 21%; MS (IS}: 615 [MH]*; m.p. 177°C.

Example 67
2-(R)-2- (2-Am1no 2~ methylproplonylamlno) -3-

10 phenylmethoxypr0p10n1c ‘acid N-(2-(3-(2-chlorophenyl)-2-oxo- =~

1-azaspiro[4.5]dec-3-ene-4-yl)ethyl) -N-ethylamide
hydrochloride . ' '

15 ' The title compound, shown above, was preﬁared.as
£follows. | -
a- (2- chlorophenyl) ~-4- (2 ethylamlno)ethyl -1- azasplro—
fa. 5]dec 3-ene-2-one, shown below, was prepared from 4-

“bromomethyl-3- (2- chlorophenyl).1-azasp1ro[4.5]dec—3—ene-2—




H nethyl methyl H 12 April 2005 W/ VL/JL7nnf PCT/USO1/ 27756 -226-

03- (5-chl oro-2-t hi enyl ) H CH23- (5-chl oro- 2-t hi enyl ) net hyl 12 April 2005

03- (5-chl oro-2-thi enyl ) net hyl CH24- (5-chl oro-2-thienyl)H

O4-(5- chl woarz28s8i enyl ) H CH24- (5- chl or o- 2-t hi enyl ) net hyl pcwusmmhﬁ
4(5-chl oro-2-thi enyl ) met hyl CH24- (3, 4- et hyl enedi oxy) phenyl ) H :
- (3, 4- (et hyl enedi oxy) phenyl ) H CHz4- ( 3, 4- (nethylenedloxy)phenyl)nethyl
O4- (3, 4- (net hyl enedi oxy) phenyt ) net hyl CH24- (furan-2-yl)H O4- (furan-2-yl)H
CH24- (furan-2-yl ) methyl O4-(furan-2-yk¥het hyl CH24-(benzot hi ophen-2-yl)H
04- (benzot-hi ophen-2-yl ) H CHz4- (benzot hi ophen- 2-yl ) net hyl

X4- (benzot hi ophen- 2- A) net hyl CH24- (benzof uran-2-yl)H

one (Example 49) according to the methods described in

~ Example 9. Yield: 340 g, 46 %, MS (IS): 333 [MH]'.
' HN/\CH

The title compound was prepared and deprotected
5 according to the methods described in Examples 1 and 7.

Yield: 520 mg, 99 %, MS (IS): 595 [MH]*, m.p. 165-167°C.

Example 68
2- (R} -2- (2-Amino-2-methylpropionylamino) -3-phenylmethoxy-

710 propionic acid N-ethyl-N-(3-(2-naphthyl)-2,2-dioxo-2-thia-1-

_azaspiro[4.5]dec~34ene-4—ylmethyl)amide trifluorcacetate

/

The title compound, shown above, was prepared as
" follows. '

15



~ 04- (benzof uran-2-yl)H CHz4- (benzof ur an- 2-yl ) net hyl 12 Aori] 2005
Cn-gbenzofuran-z-yl)nethyl CH%4{pygidig 2I¥|)Fh I g}éaldln zgjf¥%?yl)H
CH24- ri dini2:%l ) methyl O4-(pyridin-2-y y (pyridin
O4-(p3(/Piydi n-3-§|°§dﬁ CH24- (pyri‘dl n-3-yl ) met hyl O4- (pyi i di n- "%TWS?HEMM
CH23- (pyrldin-4-)A) . H G{pyridin-4-yl)H CHz3- (pyridin-4-yl)methyl
®B- (pyridin-4-yi)- methyl CHz4-(pyridin-4-yl)H . O4-(PyTidln-4-yl)H
CHz4- (pyridin-4-yl)methyl 04-(pyridini@8yl)methyl CH23-(thiazol-2-yl)H
03{thi azol - 2-yl ) H CH23- (t hi azol - 2-yl ) methyl 12 April 2005 WO 112/32888
PCT/ US01/ 27756 -227- (B-(thiazol -2-yi)nmethyl CH24-(thiazol-2-yl)H

4-Ethylaminomethyl-3= (I-naphthyl) ~2-thia-1-
azaspiro[4.5]dgc—3~ene 2,2-dioxide, shown below, was
prepared from 1-naphthyl-methylchloride and 1- ,
5 ethynylcyclohexylamine according to the methods described in
Example 1. Yield: 40 mg, 16 %; MS(IS): 371 [MH]*.

Thertitle compound was prepared and deprotected
accoxding to the methods described in Example 1. Yield: 39
10 mg, 48 %, MS(IS): 633 [MH]", m.p. 144°C.

Example 69
:2-(R)—2—(2-Amino—2—methylpropionylamino)-3—phenylméthoxy—
propionic acid Nwethyl—N—(3~(25naphthY1)—2,2—dioxb~2~thia~l—

15 azaspiro[4.5]dec—3—ene—4-ylmeth?l)amide trifluorcacetate

th,

H

The title compound, as shown above, was prepared’ as
follows. '
20 4—Ethy1aminomethyl—3—(2-naphthyl)-2-thian1—

. azaspiro{4.5]ldec-3-ene 2,2-dioxide, shown below, was




A4- (thiazol -2-yi)H CH4- (thiazol -2-yl)nethyl O4-(thiazol -2-yl)met hyl
CH23- (oxazol - 2-yt)H 3-(oxazol - 2-yl ) H CH23- (oxazol - 2- yl ) mettAbril 2005

3- (oxazol - 2-yl ) net hyl CH24- (oxazol -2-yl )H O4- (oxazol -2-yl)H

CH24- (oxazal -2-yl )met hyl O -4-(oxazol -2-yl)nmethyl CH23-NO2H C3- NO2H
CH23- NOZn‘gﬁ §/P2“¥f3-N02rret hyl * CH24- NO2H O4- NO2H CH24- NO2 mBE TR0 1G4 - CZHsH.
- C2H5H CH24- C2H5net hyl O4- C2H5net hyl CH24- OC2HSH O4- OC2HsH

CH24- OC2H5mret hyl  O4- OC2H5net hyl CH24- CONH2H CH24- CONH2mret hyl

-199-

prepared from 2-naphthy1“m§thylbromide and 1-
ethynylcyclohexylamine”according to the methods described in
" Example 1. Yield: 70 mg, 23 %; MS(IS): 371 [MH]*.

5 The title compound was prepared and deprotected
according to the methods described in Example 1. Yield: 45_
- mg, 55 %; MS (IS): 633 [MH]*, m.p. 122-126°C.

_ Example 70
10 2—(R)—2—(2-Amino—2—methylproPionylamino)~3-pheny1methoxy:fﬁﬁ,
propionic acid N—ethyl—N—(Jf(4-methylsu1fonylphenyl)-2,2—

dioxo—z-thia~1—azaspiro[4.5]dec-3—ene—4-ylmethy1)amide

trifluorcacetate

SO
@f/]:/\m, o

f %

&G—ﬁ

15 | fimﬁ" " ,:;;77

The title. compound, as shown above, was prepared as
" follows. . . ,
' 4- Ethylamlnomethyl 3- (4 methylsulfonylphenyl} -2-thia-1-
N azasp1ro[4 5]dec-3-ene 2,2- d10x1de, shown below, was

20. prepared from 4—methylsulfonylbenzylbromlde and 1-




O4- CONH2rret hyl 12 April 2005 rt olualvift/1JU -228 TABLE | X YRSR6, RTR
Het hyl di met hyl H Het hyl di net hyl net hyl Het hyl t et r anet hyl eneH2 April 2005
Het hyl t et r anet hyl enenet hyl Het hyl pent anet hyl eneH Het hyl pent anet hyl enenet hyl
Hret hyl di et K§1“Pf°Hret hyl di net. hyl net hyl Hmret hyl t et r anet hy Feh@sp27756
Hret hyl t et r anet hyl enenet hyl Hnet hyl pent anet hyl eneH
Hret hyl pent anet hyl enenet hyl 4- Cl et hyl di net hyl net hyl
4-C et hyl tetramet hyl eneH 4-Cl et hyl . t etyanet hyl enemet hyl -
4- A et hyl pent amet hyl ene-H MCl et hyl pentanet hyl enenet hyl 4-d , net hyl di net hyl H
4- d net hyl di-met hyt net hyl 4 Cl net hyl t et r anet hyl eneH
4- Cl et hyl t et r anet hyl enenet hyl MCI net hyl pent anet hyl eneH

ethynylcyclohexylamine according to the methods described in
Example 1. Yield: 121 mg,” 38 %; MS(IS): 339 [MH]*.

5‘ The title compound was prepared and deprotected
according to the methods described in Example 1. Yield: 210
mg, 98 %; MS(IS): 661 [MH]', m.p. 160-165°C.

Additional compounds of the invention may also be
synthesized by methods similar to the foregoing. These

10 . compounds include those disclosed in the following Tabléé;:"

TABLE |

" CH,
"CH,




-4S02CH3net hyl t et r anet hﬁ/l eneH
CH;

MCI met hyl pent anet hyl enenet hyl 4-Fet hyl di nethyl H 12 April 2005 WD 02/ 32888
PCT/ US01/ 27756 -229 4-Fet hyl dinethyl nethyl 4-Fethyltetran@tApri 20GH
4- Fet hyl t et ranet hyl enenet hyl 4- Fet hyl pent anet hyl eneH

4- Fet hyl pent anet hyl enenet hyl _4- Fnet hyl di met hyl H 4- Frret hyl di et hyl net hyl
4- Frret hy| wex2&emsg hyl eneH 4--Fnet hyl t et ranet hyl enenet hyl  pcTrusoi/27736

4- Frret hyl pent anet hyl eneH 4- Fret hyl pent anet hyl enenet hyl

4- C( CH3) 3et hyl pent anet hyl eneH 4- C( CH3) 3et hyl pent anet hyl enenet hyI

4- SO2CH3et hyl di net hyl H 4- SO2CH3et hyl di net hyl net hyl

4- SORCH3et hyl t et r amet hyl eneH 4- SO2CH328hyl t et r anet hyl enenet hyl

4- SO2CH3et hyl pent anet hyl eneH 4- SO2CH3et hyl pent anet hyl enenet hyl

4- SO2CH3n®et hyl di met hyl H 4- SO2CH3n®et hyl di et hyl et hyl

4-F- H H.
o} 4F H H
CH; T 4F H methyl
0 _ 4-F H methyl
CH, H H H
o H H H
CH; H H methyl
&) H H methyl
CH; . 4-Cl ethyl ethyl
0 4-Cl ethyi ethyl
CH, AF ethyl ethyl
o 4-F ethyl ethyl
CH, | H ethyl ethy!
CH, 4-Cl n-propyt H
0 ‘ 4-Cl| | n-propyl methyi
CHz 4-C| n-propyl . methyl
0 . 4-Cl I-propyl H
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s pyridin-2-yt ethyl T metyl
CH, pyridin-3-yl ethyl - H
0 pyridin-3-yi ethyl - H
CH, pyridin-3-yi gthyl | methyl
o pyridin-3-yi - ethyl - toethyl
CH, pyridin-4-yi . - ethyl o - H
0. pyridirid-yi ethyl | H
CH,  pyridin-4-yi  ethyl methyl
0 * pyridin-4-yi ethyl - ' methy!
CH, . -2-hienyi ethyl - H
0 o 2thienyl - . - ethyl -~ H
CH, . 2-thienyl ethyl : methyl

o 2-thienyl  ethyl 8 methyl




04- FH CH24- Fret hyl 12 April 2005 ., |/ V11J1000 PCT/ US01127756 -236

04- Fnet hyl CH23- FH 03- FH CH23- Fnet hyl 03- Fret hyl CH22- FH 024l 099 - Frret hy |
02- Fret hyl CH23-BrH 03-BrH CH23- Brnet hyl 03-Brnet hyl CH24-BrH a4-BrH

CH24- Br me{ylayia/394ks Br met hyl  CH24- CH3H 04- CH3. H CH24- CH3nret pg%lug(ﬂ;z%mt hyl

CH23- CH3H

-215-
CH, 3-thienyl _ .- ethyl H
o) 3-thienyl  ethyl H
o CH, 3-thienyi ethyl methyi
‘ o 3-thienyl ethyl methyl
CH, thiazol-2-yi ethyl H
O thiazol-2-yl ethyl ) H
CH, thiazol-2-yl ethyl methyl
O thiazol-2-yl : ethyl methyl
CH, oxazol-2-yi ethyl H
0 oxazol-2-yl ethyi ' H
CH; . ‘oxazol-2-yl ethyl methyl
O oxazol-2-yl ethyt : methyl
CH. 1-naphthyl maethyl H
0 1-naphthyl ' methyl H
CH, 1-naphthyl methyl methyl
0 1-naphthyl " methyl o methyl
CH; ~ 2-naphthyl methyl H
e} 2-naphthyl methyl : " H
CH;  2-naphthyl  methyl methyl
o 2-naphthyl mathyl methyl R
CH, pyidin2-yl  °  methyi ' " H
's) pyridin-2-yi ~ methyl H
CH, pyridin-2-yi methyl - methyl
o pyridin-2-y1 methyl " methyl
CH, pyridin-3-yt methyl H
0 pyridin-3-yi methyl . H
CH, pyridin-3-y1 methyi . " methyl
o pyridin-3-yi methyl - " methyl
CH, pyridin-4-y} methyl - H
0 pyridin-4-yl methyl " H
CH; pyridin-d-yi methyl = methy!
0 pyridin-4-yi methyl methyl
CH, 2-thienyt methyl - . H
o) 2-thienyl methyl - H
CH, 2-thienyl " methyl ,  methyl
o 2-thienyl : methyl methy!
CH, 3-thieny! methyl H -
: 0_ 3-thienyl methyl H
| CH; 3-thienyl © methyl” _ methyl
O 3-thienyl methyl - methyf
 CH, thiazol-2-yl- . methyl "~ H

o . thiazol-2-yl ~ methyl o H



03- CH3H CH23- CH3net hyl 03- CHaet hyl CH24- CF3H 04- CF3H CH24; @%L‘Et hy!
O4- CF3met hyl CH23- CF3H O8- CF3H CH23- CF3net hyl 03- CF3net hyl'2 Q883 H
04- OCH3H CH24- OCH3net hyl O4- OCH3net hyl CH23- 0CH3H 03- OCH3H CH23- OCH3net hyl

0 3- OCH3MetHyT™ 0 CH24- C(CH3) 3H 12 April 2005 WD 02/ 32888 I ROYIEISHL/ 27756

_237 O4- CO( CH3) 3H CH24- C( CHB) 3nret hyl

-216-

CH. thiazol-2-yl methy! methyl
Q thiazol-2-yl~_ -- . methyl methyl
CH, oxazol-2-yl methyl H
O oxazol-2-yl methyl H
CH; oxazol-2-yl methy! methyt
O oxazol-2-yl methyl methyl
CH. cyano eihyl H
0 cyano ethyl H
CH, cyano ethyl ‘ methy!
) cyano ethyl methyl
CH, cyano methyl ' H
o cyano methyl H
CH; cyano meﬁyi methyl
O ~cyano methyl methyl
CH, cyclohexyl ethyl H
O cyclohexyl’ ethyl H
CH; cyclohexyl ethyl , methyl
(O . cyclohexyl ethyl methyi
CH, cyclohexyl o methyl : H
0 cyclohexyl -methyl , H-
CH, cyclohexyl - ~ methyl _ methyl o
o cyclohexyl ~ methyl methyl
CH; isopropyi ethyl H
0 isopropyl ethyl H
CH- _isopropyl ethyl . methyl.
ke isopropyl ethl. methyl
CH, isopropyl methyl - H

0 isopropy methyl L H

. CH, isopropy! methyt ' methyt

& isopropyl methyl : “methyl




O4- C(CH3) 3net hyl CH24- CNH 04- CNH CH24- CNnet hyl O4- CNret hyl  CH23- CNH O3- CNH
CH23- CNnet hyl  03- CNret hyl  CH24- 802CH3H O4- SORCH3H CH24- SCe3-B8prd2RG5
- 04- SOZCI-ISrTEI'“hyJ,Z 3S02CH3H (8- S02CH3H CH23- S2CH3- et hyl 03- SG2CH3nret hyl
CH23- phenoxy. H 03-phenoxyH €H23- phenoxynet hyl O3- phenoxynet hyl
CH24- phenoxyH 04- phenoxyH CH24- phenoxynet hyl 04 phenoxymet BET/USH2Z74- F2H -

02, 4- F2H CH22, 4- F2net hyi

~217-

TABLE v

X
. Y 5
. CHz 7 ' R Ra IR -
CH, : . ethyl o G
6] H ethyl methy
CH, H methyl H
o H methyl u
CH -methyl
oHs e etfyl Mmethy
_ ety | o
e jg: syl methy
o e ethyl et
CH methyl "
Oa 3l methyl
l ‘ H
. ‘ .~ meth R
g:_‘:z 4-Ci o ethyryi _ ety
2 o ‘ . "
o " ::(Ci: . ethyt methyt
CH 4 methyt b
o o methyl
, - ;
: CH, ' :CC: ) 7 methyl methyl
' c o methyl

CH, ) , N
. 4-Br . ethyl ? H




2, 4- F2met hyl CH23, 4- F2H OB, 4- F2H CHZ3, 4- F2met hyl OB, 4- F2nmet hyl CH23, 5- F2H
8855; F2H CH¥3,5- F2met hyl 03, 5- F2met hyl CH22, 3- F2H 02, 3- F2H20M22 28052net hyl
TV vkf JO000 -238- 2, 3-F2nmethyl CH22.,6- F2H 2, 6- F2H CH22, 6- F2net hyl
216- F2met RyT"~"CFR2, 5- F2H O2, 5- F2H CH22, 5- F2met hyl 2, 5- F2Wtuppr</ 1o
CH22-F-3-0H 2-F-3-0 H CH22-F-3-d methyl 2-F-3-d nethyl CH23, 4- Cl 2H

-218-
0 4-Br ethyl methyl
CH, A4-Br ethyl methyl
o) - 4Br methyl H
CH, 4-Br - methyl : H
.0 . 4-Br methyl methyl
CH, 4-Br methyl methyl
o 3-Br ~ ethyl H
CH, 3-Br ethyl H
0 3-Br ethyl methyl
CH, . 3Br ethyl methyl
O 3-Br methyl H
CH, 3-Br methyl H
o 3-Br methyi - methyl
CH. 3-Br methyl methyl
CH, ' 4-F ethyl H
0O 4-F ethyi methyl
CH; 4-F ethyl * - methyl
o 4-F methyl H
CH, 4F methyt H
.0 . 4F methyt methyl o
- CH» 4-F methyl methyl .. sk
0 3-F ethyl H
CH, ‘ 3-F ethyl H
o 3-F " ethyt methyl
CH, 3-F ethyl " methyt
0 ' 3-F ' methyl H
CH, 3F  methyl H
.0 : 3-F methyl _methyl
CH, 3F C methyl : methyi
0 2-F ethyl H
CH, 2F ethyl H
@] 2-F _ ethyl : methyl
CH, 2F  ethyl methyl
.0 2-F methy - H
CH, . 2F - methy - - H
O 2-F methyl methyl
CH, ' 2F - methyl methyl
CH, . 4CH, . ethyl . H
. 0 N 4-CH, ethyl . methyl
.CH, : 4-CH; - eyl methyl
CH; 4-OCH; . H a H

CH, - ' 4-OCH; Cethyl H




33, 4- C12H CH23, 4-Cl 2net hyl O3, 4- Cl 2nmet hyl CH23- phenyl H mﬁg&wzbm
CH23- phenyl net hyl G3- phenyl net hyl CH24- phenyl . H O4- phenyl
CHZ4- phenyl rret hyI X4- phenyl net hyl CH23-(4-fl uorophenyl )H

G3- (4-f 1 ugy, ﬂ%l )H CH23- (4-f | uorophenyl ) nmet hyl O3-(4-fl uorophenyl) net hyl
CH24- ( 4- fI uorop enyl )H O4- (4-fluorophenyl ) H CH24- (4-f | uoPEpNEMWAT et hyl . .
X4- (4-f1 uorophenyl ) net hyl CH23- (4-chl orophenyl )H G3- (4- chl orophenyl )H
CH23- (4- chl orophenyl ) met hyl O3- (4-chl orophenyl ) net hyl
CH24- (4- chl or ophenyl.) H O4- (4-chl or ophenygl) H CH24- (4- chl or ophenyl ) net hyl
O4- (4-chl orophenyl ) net hyl CH23- (4- (CF3) phenyl )H

CH; 4-0CH, ethyl methyl
CH, 3-CF, ethyl H
CH, 3-CF; ethyl methyl
S, 4-CF5 ethyl H
CH; 4-CF3 ethyl H
Q 4-CF; ethyl methvl
CH; . 4-CF3 ethyl methyl
CH; 4-phenyl ethy! H
CH. ~ 4-phenyi ethyl methyl
o] 3-phenyt ethyl H
CH, 3-phenyl ethyi H
o 3-phenyl ethyl - methyl
CH» _ 3-phenyl ethyl methyl
0 4-30,CH; ethyl H
CH: 4-50,CH; ethyi H
0 4-S0,CH; ethyl - - methyl
CH, 4-SO,CH;, ethyl methyl
o 4-SQ,CH, methyl - H
CH, 4-S0,CH;, methyl . H -
o 4-80,CH: =~ = methyl methyl = Tt
CH, 4-SOZCH3 methyl methyl :
0 . 4-{4-fluorophenyt) ethyl H
CH, 4-(4-fluorophenyl) “ethyl . ~H
0 - 4-{4-fluocrophenyl) . ethy methyt
CH» 4-(4-fluorophenyl) =~ ethyl methyi-
o} 4-{4chiorophenyl) = ethyl . H
CH, 4-{4-chlorophenyt) ethyy =~ . H
o 4-(4-chiorophenyl) ~  ethyl . methyl
 CHp 4-{4-chlorophenyl) . ethyl - methyl
e} 4-(pyridin-4-yl) ethyl H
CH, 4-{pyridin-4-yl) ~ethyl H
0 4-(pyridin-4-yt) " ethyt methyl
. CH 4-(pyridin-4-yl) ethyl . _ methyi
0 4-(2thienyl) . ety T T - H
CH, 4-(2-thienyl) ethyl ' H
0 ) 4-(2-thienyl) . - ethyl methyl
CH, 4-(2-thienyl) - éthyl methyl
O - 4-{3-thienyl) ethyi . H
‘CH, - 4-(3-thienyl) -  ethyl o H
o _ 4-(3-thienyl) ~ ethyl _ methyt
CH, 4-(3-thienyl) - ethyl . methyl

0 . 4—(4-(CF3)phenyl) efhyl ~ H~




12 April 2005 WD 02/32888 PCT/US01/27756 -239 O3-(4-(CF3)phenyl)H
CH23- (4- (CF3) phenyl ) met hyl 8- (4- (CF3) phenyl ) met hyl CH24 (@-‘k&ﬁ%ﬁ’%ﬁhenw ) H
- (4- (CF3) phenyl ) H CHz4- (4- (CF3) phenyl ) net hyl O4- (4- (CF3) phenyl ) et hyl
CH23- (2-t hiehyT"yH OB8- (2-thi enyl ) H CH23- (2-t hi enyl ) met hyl ¥ 1/usuiziise
03-(2-thienyl)methyl CH24-(2-thienyl)H O4-(2-thienyl)H

CH24- (2-thi enyl)nmet hyl O4-(2-thienyl)nethyl CH23-(3-thienyl)H

8- (3-thienyl)H CH23- (3-thi enyl ) net hyl2203- ( 3-t hi enyl ) net hyl

CH24- (3-thienyl )H O4-(3-thienyl)H CH24- (3-t hi enyl ) net hyl

- (3-thi enyl ).nmet hyl CH23- (5-chl oro-2-thienyl)H O3-(5-chloro-2-thienyl)H

CH, 4-{4-(CF3)phenyl) sthyl H
8] 4—(4~(§F3_)phenyl) ethyl methy!
CH, 4-(4-(CF)phenyl) ethyl methyt
TABLE Wi

X Y RrR?
CH, H H

0] H _ ' methyt
CH, H ' methyl
CH, 4-Cl H
CH; 4l : methyl
-0 ' 4-F S H
CH, 4F ' H.
0 4-F - Methyl
CH, 4-F " Methyl
o] . 4-SO,CH, - H
CH, 4-80.CH; . H
-0 4-S0LCH; | Methyk

CH, _ 4S0,CH, Methyl




. CH23- (5-chl oro-2-thienyl)nmethyl O3-(5-chloro-2-thienyl)nethyl

CH24- (5-chl oro-2-thienyl)H O4- (5-chl oro-2-thienyl )H 12 April 2005
CH24- (5-chl oro- 2-t hi enyl ) net hyl O4- (5-chl or o- 2-t hi enyl ) et hyl

CH24- (pyrAiNzmesyi ) H 04- (pyri-din-2-yl)H CH24- (pyri di n-2-yl) net hyl
0. 4- (pyr |‘%‘?Hﬂi&§%) met hyl CHz4- (pyridin-3-yl)H O4-(pyri di"?/?TQJSQI’QW .
CH24- (pyridin-3-yl)nmethyl O4-(pyridin-3-yl)nmethyl CH2.3-(pyridin-4-yl)H
B- (pyridin-4-yl)H CH23- (pyridin-4-A)nmethyl 12 April 2005 WD.(121J288
PCT/ US(I 1/ 27756 -240 03-(pyridin-4-yldomt hyl CH24- (pyridin-4-yl)H

04- (pyridin-4-yl)H CH24- (pyridin-4-yl)methyl 04-(pyridin-4-yl)nethyl
CH23- (t hi azol -2-yl)H 03-(thiazol -2-0)H

TABLE VI

X Y A R
CH, 4-C o} H

o 4Cl s} H
CH, 4-Cl 0 methyt
o 4-Cl O methyl
CH; 4-F 0 H

C 4-F O H
CH, 4-F o] methyl
i 4-F o methyl
CH, H o H

o H o K
CH, H O methyl
0 H o methyl




CH23- (t hi azol -2-yl ) nethyl 03-(thiazol-2-yl)nethyl CH24-(thiazol-2-yl)H
- 04- (thiazol -2-yl)H CH24-(t hi azol -2-y1) nmet hyl 04- (thi azol - 22420061 .

CH23- (oxazp| - 2-yl ) H 03- (oxazol - 2-yl ) H CH23- (oxazol - 2-yl ) met 1k}lyl
03- (oxazol - 2-yl ) met hyl CH24: (oxazol - 2-yl ) H 04- (oxazol - 2- y[y > <"
CH24- (oxazol - 2-yl ) net hyl 04- (oxazol - 2-yl ) et hyl CH23- NO2H 03- NO2H -
CH23- NO2rret hyl - 03- NO2net hyl CH24- NO2H 04- NO2H CH24- NO2rret hyl  O4- NO2net hy|
CH24- C2H5H 04- C2H5H CHI 4- C2H5net hyl  042@2H5net hyl CH24- 0C2H5 04- 0C2H5H

TABLE Vil

CH; H . _ methyl
CH; 4-Cl methyl
CH ' 3Gl - H
o) 3cl H
CH, 3-Ci methyl
CH, 2-Ci - H
cH; 2-Ci A methyt

"~ CH, 4F B methyl
0 4-F o methyi
CH, . 3-F . H
0 3F H
CH, 3F ' methyl
0 3-F methyl
CH; ' 2-F H
o ' 2.F . H
CH, 2-F . " methyl.
0 2F . meihyl
CH;, 2-Br o " “methyl
o . 2-Br o ' methyi
CH; ‘ © 3Br ‘ : H .
CH, . 3Br methyl

.0 ' - 3Br : methyl
CH, . 4B ‘  H

CH, - . 4ABr ‘ © methyl




CH24- 0C2H5met hyl . 04- 0C2H5net hyl CH24- CONH2H 04- CONH2H CH24- CONH2met hyl

04- CONH2net hyl ~ WO 02/ 32888 TABLE XI 11 xYR CH2Hmet hyl OHmet'yPrEeBoe o H
CH24- C net hyI 04-Cl nmet hyl CH23-Cl H 03-Cl H CH23-d et hyl 03-d net hyl

CHZ2-C H Q2-Q H CH2. 2-Cl nethyl 02-C nethyl CH24- FH 04- FH CH24- Frret hyl
04- Fnet hy dglé’é 3% 03- FH PCT/USO1/27756
-223-
O . - 4-Br methyl
CH. 4-CH, H
CH, 4-CHg methyl
o 4-CHs methyt .
CH: 3-CH, H
0 3-CH; H
CH, 3-CH; methy!
o 3-CH; methyl
CH; _ 4-CF; H
o 4-CF; H
CH. - 4-CF3 methyl
CH, 3-CF; , H
CH; 3-CF, methy!
| O 3-CF3 methy]
CH; , 4-0CH; H
& 4-0OCH;, , H
CH, 4-OCH;, methyt
o) ' 4-0OCH;, | methyl
CH, | 3-OCH; H
o ~ 3-0CH; - H
CH, 3-OCH; methyi
: _ : O . 3-OCH3 methyi
- | CH, 4-C(CHs)s H
CH, . 4-C(CH3); methyt
o : 4-C(CHs)s - methyl
CH; ' 4-CN N H
CH, : 4-CN © methyl.
o 4CN " methy!
CH; 3-CN H
o 3CN H
CH, 3-CN methyl
o - 3CN methyl
CHe ‘ 4-S0,CH; - H .
CH; .  4-SO,CH;  Tnethyl
o . 4-80,CH, methyl
CH, 7 380.CH, H
o © . 380CH; - COH .
CH; , 3-SO,CH; . methyl
0 ' 3-80,CH;  methyl
CH, - 3-phenoxy . H
CH - " 3.phenoxy " methyl

o 3-phenoxy T methyl




CH23- Fnet hyl O3- Fnet hyl CH22-FH 02- FH CH22- Fnet hyl W% 11 LI JL5t WS - 242-
C2-F CH23-Br O3-Br CHZ3-Br O3-Br CH24-Br O4-Br CH24-Br o4-'BA 90%cH3
- CH3 CH24-CH3 O4- CH3 CH23-CH3 O3- CH3 CH23-CH3 (O3- CH3 CH24-CF3 O4-CF3. CH2

.4-CF3 4-CF37 7 FUIIUSO/27756

-224- .

CH, 4-phenoxy H
0o .. .4-phenoxy H
CH;, 4-phenoxy methyt
o - 4-phenoxy methyl
CHz 2,4-F; H
o 24-F, ‘ H
CH, 24-F,  methyl
© 2,4-F; methy!
CH, 3,4-F, H
o . 3.4-F, H
CH, 3.4-F; methyi
o 3.4-F, methyl
CH, 3,5-F» , H
0 _ 3,5F, H
CH | 3,5F; methyl
O . 3,5_-F2 methy‘
CH; 23-F, _ H
O 2,3-F, H
Ch, 23-F; methyl
0 ] . 2,3-F; methyl .

- CH, ‘ - 286-F, - _ H L sl
0 26-F H
CH; 2,6-F;. methyl
0 ' 2,6-F; : methyl
CH, 25F, H

. o 2,5—"-‘2 ' ) o R H

- CH, 256, - ety
o ' 2,5-F; . ' 'meth}ﬂ
CH; 2F3Cl ~ H.
o 2-F3-Cl \ H
CH;, 2-F-3-Cl methyl
O . 2F3Ct : methyl
CH, 3.4-Cl, ' H
0 3,4-Cl, : . H .

- CH; 34CL. . " Tnethyl
© | 34-Cly T methyl
CH, ' © 3phenyi . H
0 © . 3-phenyl. - H
 Ch : 3-phenyl methyl
N ' 3-phenyl methyl
CH, * 4-pheny ' . H




CHZ3- CF3 3-CF3 CHZS; CF3 B-CF3 CH24- 0CH3 O4- CCH3 CH24- OCH3 O4- OCH3

CH23- OCH3 OB- OCH3 CH23- OCH3 (OB- OCH3 CH24- C( CH3) 3 O4- C( CH3) 12 Apiil 2005 CH3) 3

O4- C( CH3) 3 CH24- CN O4- CN CH2

H

H

WO 02/32888

CH,

CH,

CH.

CH;

CHs

CHy'

CH.

CH;

CH:

CH,

CH;

CH;,

CH,

CH,

" CH,

CH,

" CH;

CH,

. CH,

CH,

CH;

4- CN 04- CN CH23-CN net hyl

-225-

_ 4-phenyl
3-(4-fluorophenyl)

~ 3-(4-fluorophenyl)

3-(4-fluorophenyl)
3-(4-fluorophenyi)
4-(4-fiuorophenyl)

4-(4-fluorophenyl) -

4-(4-fluorophenyl)

. 4-(4-fluorophenyl)

3-(4-chloraphenyl)
3-(4-chlorophenyl)
3-(4-chlarophenyl)
3-{4-chlorophenyi)
4-(4-chlorophenyl)
4-(4-chlorophenyl)
4-(4-chlorophenyi)
4-(4-chloraphenyl)
3-(4-(CFs)phenyl)
3-(4-(CFs)phenyl)
3-(4-(CF3)phenyl)
3-{4-(CF3)phenyl)
4-(4-(CF3)phenyl)
4-(4-{CF3)phenyl)
4-(4-(CF3)phenyl)-
4-(4-(CF3)phenyl)
3-(2-thienyl)
3-(2-thienyl)
3-(2-thienyl) -
3-(2-thienyl)
4-(2-thienyt)
4-(2-thienyt)
© 4-(2-thienyl)
4-(2-thienyt)

" 3~(3-thienyl)
3-(3-thienyl)

- 3~(3-thienyt)
3-(3-thienyl)
4-(3-thienyl) -
4-(3-thienyl)
4-(3-thienyt)
4-(3-thieny!)

‘ 3_~(5-chloro—2~mieny!)_

H H net hyl

- PCT/USOL/27756

methyi

methyl
methyl

methyl
methyl

methyl

“methyl

methyl
methyl

methyl
methyl

methyl
methyl

methgl A

- methyl

methyl

me;hyl. :

e

‘methyl

methy)

. methyi -
- methyl

H-

met hyl




methyl methyl H Hnethyl nmethyl H H nethyl rrethyl H H net hyl
meth% H Hymethyl methyl H H nmethyl methyl H Hnet*t?ﬁprll%@9$ly| 12

: 1127756
April 2005 VO 02/32888 PCT/USO PCT/USO1/27756

-226-
0 . 3-(5-chloro-2-thienyt) H
CHa 3-(5-chloro-2-thienyt) methyl
o 3-(5-chloro-2-thienyl) methyl
CH, 4-(5-chioro-2-thienyl) 7 H
0 4-(5-chlora-2-thienyl) H
CH. 4-(5-chloro-2-thienyl) methyl
O ’ 4-{5-chloro-2-thienyl) methyl
CH; 4~(3,4-(methylenedioxy)phenyl) H
0 4-{3.4-(methylenedioxy)phenyl) ~H
CH; 4-(3,4-{methylenedioxy)phenyl) methyl
0 4-(3,4-(methylenedioxy)phenyi) methyl
 CH; 4-~(furan-2-yl) H
O 4-(furan-2-yl) _ H
CH, : 4-(furan-2-yl) methyl
o 4-{furan-2-yl) methyl
CH, 4-~(benzothiophen-2-yl) H
o 4~(benzothiophen-2-y1) - H
CH, 4-{(benzothiophen-2-yi) methyl
0 4-(benzothiophen-2-yi) . methyl
‘CH, 4-(benzofuran-2-yl) H - i
o " 4-{benzofuran-2-yl) H T
"CH, 4-(benzofuran-2-yi) methyl
- A 18] 4-({benzofuran-2-yl) methyl
' ' CH, - 4{pyridin-2-yt) H
o 4-(pyridin-2-y) - H
CH; 4-(pyridin-2-y1) . methyl
o} A-{pyridin-2-yl) . methyl
CH, _ 4-{pyridin-3-yl) . )
0 - 4{pyridin-3-yl) - H
CH, 4-{pyridin-3-yl) . methyi
Q 4-{pyridin-3-yl) methyl
CH, 3-{pyridin-4-y) . H
o . - Hpyridin-4-yl) H
CH, 3-(pyridin4-yl) "~ methyl
o - 3{pyridin4-yl) "~ methyl
CH, 4-(pyridin-4-yl) - H
o . Apyridin4-yl) H
CH, - 4-(pyridin-4-yl) - methyl-
o 4-(pyridin-4-yl) methyl
CH, : 3-(thiazol-2-y) | H
o -3-(thiazol-2-yl) = . _ H

CH, - - 3thiazol-2-yl) " methyl




--'24_3 03. CNH CH23- CNmet hyl G3- CNet hyl CH24- SQZCH3H O4- SO2CH3H
CH24- 502CH3et hyl O4- SQ2CH3net hyl CH23- SQ2CH3H 03- SO2 CH3H 1eHasgil 3aPECH3net hyl
3- S2CH3net hyl CH23- phenoxyH O3- phenoxyH CH23- phenoxynet hyl
33-.pheno CH24- phenoxyH 04- phenoxyH CH24- phenoxy <
O4- pheno%@%’%‘%’s CH22, 4- F2H 02, 4- F2H CH22, 4- F2net hyl mﬁ%&é’fﬁg/?
CH23, 4F2H 03. 4- F2H CH23, 4F2rret hyl OB, 4- F2rret hyl :

-227-
O 3-(thiazol-2-yl) methyl
CH, " 4-(thiazol-2-yl) H
O : 4-{thiazol-2-y1) H
CH, 4-{thiazol-2-yl) methyl
o 4-(thiazol-2-yl) methy
CH, 3-(oxazol-2-yl) H
o 3-{oxazol-2-yl) H
CH, 3-(oxazol-2-yl) ' methyi
O 3-(oxazol-2-yl} methyl
CH; - 4-(oxazol-2-yt) H
-0 4-(cxazol-2-yl) H
CH, 4-{oxazal-2-y1) methyl
o} - 4-{oxazol-2-y) | methyl
CH, i 3-NO, H
o 3-NO, H
CH, 3-NO, _ methyl
o 3-NO. | methyl
' CH, 4-NO, , H
0 4-NO, ' H
CH, ' 4-NO, . - methyl
“CH, . 4CHs : H
o 4-CzH;s H
CH;, 4-CzHs ‘ methyl
o 4-CaHs methyl
CH, 4-0CHs ] . H
0o 4-0CzH; - ' H
CH, o 4-0CHs : . methyl
0 4-0CHs . methyl
CH;, 4-CONH, ' - H
CH, 4-CONH, methyl

0 4-CONH, methyt




CH23. 5- F2H OB, 5- F2H CHZ3, 5- F2met hyl  ©B, 5- F2net hyl CH22, 3- E2H @@, 3- F2H
CH22, 3- F2met hyl 02, 3- F2met hyl CH22, 6- F2 - H 02. 6- F2H CH22, 64 2 -
02, 6- F2net hyl CH22, 5- F2H 2, 5F2H CH22, 5- F2net hyl 12 April 2005 WV I1LI JL65
PCT/ USOL/ 27756 244 2, 5- F2met hyl CH22- F- 3- G H 02- F- 3- Cl H'CHEPU R3¢ O et hyl
02- F-3-Cl met hyl CH23, 4- Cl 2H 03, 4- Cl 2H CH23, 4- C12net hyl 03, 4- Cl 2net hyl

-228~

TABLE 1X

Y R® R"
" H ethyl - dimethyl ' H
H ethyl dimethyl methy!
H ethyl t;atraméﬂiyiene H
H ethyl tetramethylene methyl
H ethyl pentamethyiene H
H ethyl pentamethylene methyl
. H methyl dimethyl H
H methyl dimethyt - ' methyl
H methyl - tetramethylene R
H. methyl tetramethylene " methyl
H methyl pentamethylene - H-
H methyl ‘ pentar‘nethylené - methyl
4-Cl ethyt : dimethyl methyl
4-C| ethyl : tetramethylene - " H
4Ci ethyt tetramethylene : methyl
4.l - ethyl pentamethyiene - B
4-Ci ] ethyl pentamethyiene - methyi
4-Cl : methyl 7 dimethy! : H
4-Cl : methyl dimethyt ‘ methyl
4.l methy] " tetramethylene H
40 methyl tetramethylene methyl -
4Cc1 methyl  pentametnylene - H
4-Cl methyl . pentamethylene - methyl

. 4F ethyl dimethyl . . H

R s T




CH23- phenyl H 03- phenyl H CH23- phenyl net hyl 03- phenyl net hyl CH24-phenyl H
04- phenyl H CH24- phenyl met hyl 04- phenyl met hyl CH23- ( 4- f | uor'@ohEhgPyH
03- (4-fl uorophenyl)H CH23- (4-fl uorophenyl ) met hyl 03-(4-fl uorophenyl) et hyl
CH24- (4-f %ggbenyl )H 04- (4-fluorophenyl)H CH24- (4-fl uor o_ghen%I%mat hyl
04- (4-fl uoroprienyl ) met hyl CH23- (4-chl or ophenyl )H 03- (4- chff biRelsel ) H i
CH23- (4- chl or ophenyl ) met hyl 03-(4-chl orophenyl ) net hyl

CH24- (4- chl orophenyl ) H 04- (4- chl or ophenyl ) H CH24- ( 4- chl or ophenyl ) net hyl
04- (4-chl orophenyl ) net hyl CH23- (4- (CEg3phenyl )H_ 03- (4-(CF3) phenyl )H
CH23- (4- (CF3) phenyl ) net hyl 03- (4- ( CF3) phenyl ) net hyl

4-F ethyl . - dimethyl methyl
4-F ethyi tetramethylene H
4-F ethyl tetramethylene methyl
4-F ethyl pentamethylene H
4-F- _ ethyl pentamethylene methyl
4-F methyl dimethyl H
4-F methy dimethyl methyl
. 4-F methyl tetramethylene H
4-F methyl tetramethytene methyl
4-F methyf pentamethylene H
4-F : “methyl pentamethylene methyl
4-C{CH,);  ethyl pentamethylene H
4-C(CHa), ethyl pentamethylene methyl
4—SO;CH3 ethyl dimethyl H
4-S0,CH, ethyl dimethyl methyl
4-S0,CH; ethyi tetrainethylene . H
4-80,CH, ethyl tetramethylene : methyl
4-50,CH; ethyl pentamethyfene . H
4-S0,CHs ethyy  pentamethylene methyl _
4S0,CH; - = methyl  dimethyl H
4-S0,CH,  methyl  dimethyl methyl
. 4-S0,CH, methyl tetramethyiene H
4-30,CH;, methyl tetramethylene - methyl
4-30,CH, methyl pentamethylene H

&SOZCH;,A methyl pentamethylene 7 methyl




_ CHZ4 (4- (CF3)phenyI)H 04- (4- (CF3)phenyI)H CH24- (4- (CF3)phenyI)rre@%I
- 04-(4- (CF3) phenyl ) met hyl CH2342-thienyl)H 12 Apri l 2005 W2
‘ PCT/USC]/27756 245 8- (2-thienyl)H CH23-(2-thi enyl ) net hyl
0B8- (2-t hi enyl"ymef hyl - CH24:(2-thienyl)H O4-(2-thienyl) H"“"’US‘”’ZT’S('
CH24- (2-t hi enyl ) net hyI - (2-thienyl)nmethyl CH23-(3-thienyl)H
8- (3-thienyl)H CH23- (3-thi enyl ) nmet hyl O3-(3-thienyl)nethyl
CH24- (3-thienyl )H O4-(3-thi enyl)H CH24303-t hi enyl ) et hyl -
XA- (3-thienyl)nmethyl CH23-(5-chl oro-2-thienyl)H O3-(5-chloro-2-thi enyI)H
CH23- (5- chl'or o- 2-t hi enyl ) net hyl O3- (5-chl or o- 2-t hi enyl ) net hyl

TABLE X

CH

3
o
NH,
- CH,
NH
X
RS
0Z N7

| N—Fe
S .
Ar g
X Ar RS R®
CH, i-naphthyl ~ethyl H
O : t-naphthyl - " ethyl H .
CH, - 1-naphthyt ethyl methyl )
0 1-naphthyl ethyl methyl
CH, 2-naphthyl ety H
fe) 2-naphthyl ethyl H
CH, © 2-naphthyl | ethy methyl
0 2-naphthyl _ ethyl methyl
CH, pyridin-2-y1 ethyl” o R
o - - pyridin-2-yt .ethyl , H
CH; pyridin-2-yt ethyl - methyl
O pyridin-2-yt ethyl ‘methyl
CH, pyridin-3-yl ethyl H
o pyridin-3-yi ethyl H
CH, pyridin-3-yl ethyl : methy)
o pyridin-3-yl ety T methyl
CH, pyridin4-yi ethyl - : H
o pyridin4-y1  ethyl H
CH,. - pyridin-4-yi ‘ ethyl methyl
- 0 pyridind-yl ethyl met_hy!
CH,  2dthienyl _ ethyl H
Ee) 2thienyl ethyl | " H

CH, . 2dhienyl . ethyl . methyl




-(5-chloro-2-thienyl)H O4-(5-chl oro-2-thienyl)H .
&gj g g chl or o- 2- t hi engl g met hyl O4- (5- chl or o- 2- t hi enyl ) met Hfpril 2005
CH24- (pyridin-2-yl)H O4- (pyr i‘_di n-2-yl)H CH24- (pyridi n-2-yi) net kljlyl
O4- (pyri cwonzZssagkg et hyl CH24-(pyridin-3-yl)H O4-(pyri di nﬁ@?ﬁ%?l{%?&.t; S
CH24- (pyridin-3-yl)methyl O4- (pyridin-3-yl)methyl CH23-(py | -h-ly )H
3-(pyridin-4-yl)H CH23- (pyridin-4-yl)methyl 03-(pyridi n-4-y|)rrﬁt|y
CH24- (pyridin-4-yl)H O4- (pyridin-4-yl)H CH24- (pyri di _n-4-y|)me-]t %
O4- (pyridin-4-yl)methyl CH23-(thiazot2®2tyi)H OB-(thiazol-2-y )h - 2-yiH
CH23- (t hl azol - 2-yl ) met hyl -246 O3-(thiazol -2-yl)nethyl CH24-(thiazol-2-y
- (thiazol -2-yl)H CH24- (t hi azol - 2- 34) net hyl

O 2-thienyl RS ethyl methyl
CH, 3-thienyl ) ethyl H
o] 3-thienyl ethyl H
CH. 3-thienyl ethyl methyl
O ‘ 3-thienyl ethyl methyi
CH; thiazoi-2-yl ethyl H
o thiazol-2-yl ethyl H
CH, thiazol-2-yl . ethyl methyl
0 thiazol-2-y) ethyl methyl
CH, oxazol-2-yl ethyl H
o oxazol-2-yt . ethyl H
CH, oxazol-2-yl ethyl ‘ methyl
0 oxazol-2-yl ethyl methyl
CH, 1-naphthy! methyl H
O 1-naphthyl methy! - H
CH, “f-naphthyl : methyl , methyl
O . 1-naphthyl methyl methyl
CH, 2-naphthyl _ methyl H
0 2-naphthyl methy! H
CH,  2naphthyl - methyl methy!
o 2-naphthyl - methyl - methyl
CH, pyridin-2-yl " methyt H
O pyridin-2-yl methyl H
CH, _ pyridin-2-y1 methyl methy!
o pyridin-2-y! methyl . methyl
CH, pyridin-3-yi methyl _ H
o pyridin-3yl - tmethyl - H
CH, pyridin-3-yl methyl - methyl
o pyridin-3-yl methyl ‘methyl
CH, pyridin-4-y! methyl H
O pyridin-4-yt methyl H
CH; pyridin-4-y! methyl : methyl
0 pyridin-4-yi _ methyl ' . methy
CH;  2-thienyl methyl - - - H
o 2-thienyl methyl ' H
CH, - 2-thienyl . _ meltjyl _ ' melhyl
0 - 2<thienyl- methyt methyi
CH; 3-thienyi methyl H
o : 34111ier|yl . methyl H
‘CHy " 3-thienyt - methyl ~ methyl
0 " 3-thienyl. - . methyi ~ methyl

‘CH, . thiazol2yl methy - - = H



- (thiazol -2-yl)methyl CH23-(oxazol -2-yl)H 0. 3-(oxazol -2

CH23- (oxazol - 2-yl ) net hyl

M- (oxazol - 2-yl ) H CH24- (oxazol - 2-yl ) net hyl
CH24- NO2H 04- NO2H CHZ%! NeRYrEtty |

03- NO2H CH23-NPiret hyl
O4- NO2net hyl  CH24- C2H5H 04- C2HSH CH24- C2Hnet hyl  O4- C2H5net hyl  CH24- OC2HSH"
O4- 0C2H5. H CH24- OC2H5 et hy | ‘

CH24- CONH2net hyl

CH,

CH,

CH,

CH,

CH;

CH;

CH,

CH;

CH, -

CH;

CH,

C8- NC2net hy|

- OC2Hs5 et hyl

thiazol-2-yl

~232-

thiazol-2-y - -

thiazol-2-yi
oxazol-2-yl
oxazol-2-yl
oxazol-2-yl
oxazol-2-yl
cyclohexyl
cyclohexyl
cyclohexyi
cyclohexyl
isopropyl
isopropyl

isopropyt

isoprapyl

_ cyclohexyl

cyclohexyl
cyclohexyl
cyclohexyl
isopropyl
isopropyi
isopropyl
isopropy!

B{ oxazol - 2-yl ) net hyl
M- (oxazol - 2-yl ) net hyl

-yl
CH24- ( oxazd‘I%-

H
]

CH24- CONH2H 04- CONH2H

methyl
methyl
methyl
methyl
methyl
methyl
methyl
ethyl
ethyl
ethyl
ethyl
ethyl
athyl
ethyl
ethyl
methyl
methyl
methyl

methyl -
methyl

methyl
methyl
methyl

methyl
methyl

methyl
methyl

methyl
methyl

methyl
methyl

‘methyl
methyi

methyl
methyl

CH23- NO2H




- 04- CONH2nret hyl WD 02/ 32888 - 247 NH XYR CH2HH OHH CH2Hmet hyllz,%gqp%t)éyl
CH24-CI H 04- O H CH24- G nethyl 04-O nethyl CH23-C H 03-Cl H GZ3- O . et hy!

03-C nethyl CH22-C H 02-C H CH22-d nmet hyl . 02-Cl met hyA CH24-Fii 04-FH

CH24- Frret ) a2B84ssf et hyl CH23-FH 03- FH CH23- Fnret hyl PCT/USO1/27756
-233-
TABLE Xi
CH,
o)
NH,
CH,
_  _NH
©/\X/I
5
8] N/HTC
CH,
\ N—R®
<
Wl
X Ar R® R
CH, 1-naphthyl  ethyl H.
o 1-naphthyl  ethyl H
CH, 1-naphthyl - ethyl - methyl
O 1-naphthyi ethyl metliyf
CH, 2-naphthyt ethyl ' " H
o - 2-naphthyl ethyl H
CH, 2-naphthy! cethl .~ methy
0 2-naphthyl ethyl . methyl
CH; pyridin-2-y1 " oethyl . "H
s} pyridin-2-y! ethyt. S H
CH, pyridin-2-y1 ethy! © methyl
o pyridin-2-yl ethyl methyl-
CH, pyridin-3-y1 ethyl - ' H
.o pyridin-3-yl ethyl H
CH, pyridin-3-y} ethy! . - methyl
0 pyridin-3-yl . ethy! " methyl
CH, pyridin-4-yi : ethyl H
o  pyridin-4-y1 : ethyl H
CH, pyridin-4-yi ‘ethyl methyl
o pyridin-4—yl ethyl methyl
CH, 2-thienyl - | ethyl : H
0 . 2thienyl . ethyl S H
CH, 2thienyl ethyl ' methyl

o ' 2-thienyl ethyl methyl




" 03-Frnethyl CH22-FH 12 April 2005 PC17US011277S6 - 248- 02- FH CHp2- Fret hy!
'02- Fnet hyl CH23-BrH 03- Br H CHz3- Brnet hyl 03- Brmet hyl CH24- BrApd 208k H

CH24- Br net.hyl...04.Br met hyl CH24- CH3H 04- CH3H CH24- CH3net hy) g@gﬁ;ﬁpt hyl
CH23- CH3H 03- CH3H CH23- CH3net'hyl 03- CH3met hyl CHz4- CF3H 04-'

CH24- CF3net hyl 04- CF3net hyl

-234- -
CH. _3-thienyl ethyl H
0 3-thienyl .. ethyl H
CH, 3-thienyi ) ethyl methy
O 3-thienyt . ethyl methyl
CH, thiazot-2-yi ethyl - H
(8] thiazol-2-y] ethyl H
CH, thiazol-2-yi ethyl methyl
O thiazol-2-yl ethyl methyl
CH, oxazol-2-yt ethyl H
O oxazol-2-yl ethyl H
CH, oxazol-2-yl ethyl methyl
o oxazol-2-y ethyl methyl
CH: : 1-naphthyl methy} H
o] 1-naphthyl methyl H
CH, 1-naphthy! methyl methyl
8 1-naphthyl methyl methyl
CH, 2-naphthyl methyl _ H
8] 2-naphthyl methyl H
CH; 2-naphthyl , methyl methyl
0 2-naphthyl methyl methyl
CH, pyridin-2-yi ~ methyl H
o pyridin-2yl - methyl H.
CH, pyridin-2-yi methyl | methyl
0 pyridin-2-y! methyl methyl
CH, . pyridin-3-yi methyl H
0 pyridin-3-yi methy! ‘ H
CH, pysidin-3-yl methyl methyi
o) pyridin-3-yi methyl < methyl
CH, pyridin-4-y methyl ' H
o pyridin-4-yl methyt " H
CH, pyridin-4-yl methyt  methyl -
0] pyridin-4-yl methyl methyl
CH, 2-thieny methyl H
O o 2-thienyl , methyl ‘ , H
CH; 2-thieny © methyl © = methyl
o - 2-thienyl T methyl " methyl
CH, - 3-thienyl . - methyl H
e . 3-thienyt methyl H-
CH, 3-thienyl methyl methyl
O 3thienyt .~ methy - methyl
© CH, thiazol-2-yl - methyl . H

o © 7 thiazol2-y - -~ methyl : H




CHZ3- CF3H . 03- CF3H CHZ3- CRF3net hyl  03- CR3net hyl  CH24- 0CH3H 2045 fPohisd

CH24- CCH3net hyl 04- OCH3net hyl CH230CH3H 03- OCH3H . CH23- OCH3net hyl -
03- OCH3met hyl ~ CH24- C( CH3) 3H 04- C( CH3) 3H CH24- C( CH3) 3net hyl 04- C( CH3Mret hyl
CH24- CN. . CH24- CNmet hyl . 12 April 2005 w o 02/ 32888 PCT/ USOL/ 27756

Mt y8 CH23- CNH 03- CNH CH23- CNnet hyl  03- CNimet HHT/US81/27756 .

-249 O(4-
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CH; thiazol-2-y{ - . methyl methyl
O thiazol-2-yl , methyl methyi
CH, oxazol-2-y! methyl H
O oxazol-2-y! methyl H
CH, oxazol-2-yl methyl methyl
O oxazol-2-yl methyl methyi
TABLE Xil

X Y Ra
CH; H A H
CH, H methyl

o H methyl
' CH, 4-Cl ' methyl
Y 4-Cl , methyi
CH, 3-Cl ' ' - H
. 0O . 3a . L
Ch, | 3-Cl o methyl ™

0 . 3-Ci methyl
CH, 2-Cl o H
0 - a1 H
CH; | 2l methyt
0 20 ' methyl
CH, - 4F : H
0 i 4-F : - H




CH24- SO2CH3H O4- S2CH3H CH24- SOQ2CH3net hyl O4- SO2CH3net hyl- CH23- SO2CH3H

- B- S02CH3H CH23- S2CH3net hyl 03- SO2CH3net hyl CH23- phenoxyH20%eriheds x y H
CH23- phenoxynet hyl O3- phenoxynet hyl CH24- phenoxyH 04- phenoxyH

CH24- phendXYHEETI O4- phenoxynet hyl CH22, 4- F2H 02, 4- F2H GEX2USIAPRet hyl
02, 4- F2met hyl CH23, 4- F2H OB, 4- F2H CH23, 4- FFnet hyl O3, 4F2net hyl CH23, 5- F2H
03, 5- F2H CH23, 5- F2net hyl 03, 5- F2net hyl )

-236- -
O 4-F methyl
CH, 3F H
o 3F H
e CH; - 3F _ methyl
o 3F - methyl
CH, 2-F H
O 2-F H
CH; 2-F methyl
0 2-F : methy!
CH, - - 3Br H
O 3-Br H
CH, 3-Br methy!
0] 3-Br : methyl
CH. 4-Br "H
O ‘ 4-Br H
CH, 4-Br methyl
O ' 4-Br - methyi
CH, 4-CH, H
O 4-CHj,, H
CH. ~ 4-CH, methyl
o 4-CH; methyl
CH; 3-CHj H
O 3-CH, H
CH, 3-CH, - methyt
-0 : 3-CH, methyl
CH; 4-CF; N
0 4-CF; . H
CH, - 4-CFy * methyl
o ~ 4CF; ‘ . methy .
~ CH; 3-CF; _ CH
o 3-CF, H
CH 3-CF, methyl
-0 3-CF, : methyl
CH, 4-0CH, : CH
-0 4-OCH;, - KT
CH, = * 4-OCH; 7 methyl
_0' 4-0CHj, methyl
‘Ch; ‘ 30CH, . H
0 7 3-0CH; H .
CH; 7 ' 3-OCH; ' methyl
o 3-OCH;, methyl

CH, 4-C(CHa)s- | H




CH22, 3- F2H 02, 3- F2. H CH22, 3- F2net hyl 02, 3- F2nmet hyl CH22, 6- F2H . 02, 6- F2H
CH22, 6- F2net hyl 02, 6- F2methyl CH2 .2,5-F2H 12 April 2005 -125%pril 800%- F2H
- CH22, 5- F2nret hyl 02, 5- F2net hyl CH22-F-3-CIH 02-F-3-C H CH22- F- 3- d net hyl
02-F-3-d %}—(ﬁ% 23, 4- Cl 2H. 03, 4- Cl 2H CH23; 4- C12net hyl 03, 4- Cl 2net hyl
-phenyl H CH23- phenyl net hyl 03- phenyl net hyPCTHMLEHényl H |

CH23- phenyl
04- phenyl H
-237-

0 4-C{CHa); H
CH, 4C(CHy), methy’
o 4-C{CHy); _ methyl
CH, 4-CN - . H
O ' 4-CN H
CH, 4CN methyl
o 4-CN methyl
CH, 3-CN H
O _ 3CN H
CH; 3-CN methyl
O 3-CN methyl
CH, . 4-80,CH, . H
0 4-S0,CH, H
CH, ' 4-S0,CH; methyl
o 4-50,CH; methyl
CH. 3-50,CH, " H
o 3-SO,CH; 'R
CH, 3-S0,CH;- . methy} -
o 3-50,CH;, methyl
CH; . 3-phenoxy . H
o 3-phenoxy ' H
CH, 3-phenoxy methyl
0 3-phenexy : methyl
CH; : .4-phenoxy H

e 4-phenoxy - H
CH, 4-phenoxy BN methyl
o - 4-phenoxy ‘methyl
CH; 24-F; N H
.o 24-F, | H
CH, . 2,4-F, ) methyl
o 24-F, - : methyl
CH2 3,4-F2 . ’ H

: O S 34-F; : - H .

' CHp 3,4-F; S : methyl
0 34-F,  methyl
CH; 35F, _ H
o ' 3,5-F, : H
CH; . 35F methyl
CH, 2,3-F, H
0 23-F; : o H

CH, 23-F, : " methyl

e e A



CH24- phenyl net hyl 04- phenyl net hyl CH23- (4-fl uorophenyl)H i
03- (4-fl uorophenyl )H CH23- (4-fl uorophenyl ) nmet hyl 03-(4-fl Jaﬁﬁ’ﬂh%(?ﬂﬁ ) met hyl
CH24- (4-f uorophenyl )H 04- (4-fl uorophenyl)H CH24- (4-fl uor ophenyl ) net hyl
04- (4-f | uor'opnenYl ) met hyl CH23- (4-chl or ophenyl ) H 03- (4- chY bP¥RRERYI ) H .
CH23- (4- chl orophenyl ) met hyl 03- (4-chl or ophenyl ) net hyl

CH24- (4-chl or opheny4) H 04- (4-chl orophenyl ) H CH24- (4-chl or ophenyl ) net hyI
04- (4- chl or ophenyl ) net hyl CH23- (4- (CE3xgbhenyl ) H 03- (4- (CF3) phen)l)H

CH23- (4- (CF3) phenyl ) met hyl 03-(4- (CF3) phenyl ) met hyl CH24- (4- (CF3) phenyl )H
04- (4- (CF3) phenyl ) H CH24-'(4- (CF3) phenyl ) net hyI WD 02/32888 0 CH2

O 23-F, methyl
CH. 2.6-F, , H
0 | 26F; H
CH, 2.6-F, methyl
O . 2,6-F» ) methyl
CH, 2,5-F, H
O 2,5-F; H
CH- 2.5-F; methyl
0] 25F, : methyl
CH: . 2-F-3-Cl H
O 2-F-3-Cl H
CH, 2-F-3-Cl methyl
O 2-F-3-C) - methyl
CH;, _ 3,4-Ci, H
8] 3.4-Cl, H
CH, , 3,4-Cl methyl
O 3.4-Cl> " -methyl
CH, 3-phenyt H
o 3-phenyl , : H.
CH; . 3-phenyl methyl
o 3-pheny) . - , methyl e
CH, 4-phenyl H
- , : (o] 4-phenyl H
) CH; 4-phenyl T methyl
.0 : 4-phenyl : methyl
CH; 3-(4-fluorophenyl) . . H
6] 3-(4-ftuorophenyl) ~ H
- CH, 3-{a-flucrophenyl) C methyt
0 3-4-fluorophenyl) . - ‘methyl -
. CH, 4-{4-fiuorophenyl) H
O 4-{4-fluorophenyl) H
CH,  4-{4-fluorophenyi} o methyl
o 4-(4-fluorophenyl) ~ methyl
- CH; 3-(4-chlorophenyl) ' H ..
o 3-(4-chlorophenyl) " H
CH, 3-(4chlorophenyl) - methyl
o 3-(4-chlorophenyl) - methyl
CH, 4-(4-chlorophenyl) H
-G - 4-{4-chlorophenyl) _ H
CH; 4-{4-chlorophenyl) methyl
O . 4-{4-chloraphenyl) . methyi

CH:  3-(4-(CFs)phenyl) .. H
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CH2 O0CH 0CH2 0 CH2 0 CH2

WO 02/32888 ' PCT/USO1/27756
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0 3-(4-{CFs)phenyl) H
CH, 3-{4-(CF3)phenyl) methyl
SR o 3-{4-(CF3)phenyl) methyl
o CH, 4-{4-{CF3)phenyl) H
o] 4-(4«(CFs)phenyl) H
CH; 4-(4~(CF3)phenyl) methyl
O 4-{4~(CF3)phenyl) methyl
CH, 3~(2-thienyl) H
e} 3-(2-thienyl) H
CH, 3-(2-thienyl) methyl
0o 3-(2-thienyl) methyl
CH, 4-(2-thienyl} , : H
(o) ~ 4-(2-thienyl) H
CH, 4-(2-thienyl) methyl
O : 4-(2-thienyl) methyt
CH, 3-(3-thienyl) - H
0 3-(3-thienyl) H
CH, 3-(3-thienyl) , ' methyl -
o 3-(3-thienyl) methwl
- CH;, 4-(3dhienyl) - _ H
0 4-(3-thienyt) H
CH; 4-(3-thienyl) methyl
O 4-(3-thienyt) ' methyl
CH, 3-(5-chloro-2-thienyl) H
-0 3-{5-chiorg-2-thienyt) . . ' H _
CH,  3-(5-chloro-2-thienyl) * methyl -
O 3-{5-chloro-2-thienyl) : " methyl
CH, 4-(5-chloro-2-thienyl) H
0 4-(5-chloro-2-thienyl) ~H
CH, 4-{5-chloro-2-thienyl) methyl
O 4-(5-chloro-2-thienyl) : - methyl
CH, 4-(pyridin-2-yl) ' H
o 4-(pyridin-2-yl) | COH .
CH, 4pyidin2yl) methyl
o} 4-(pyridin-2-yl) ~ methyl
CH, 4+pyridin-3-y). - H
0 4-(pyidin-3yl) " H
CH, 4-(pyridin-3-ylj ‘ methyl
0 4-{pyridin-3-yl) - _ methyl
CH, 3-(pyridin-4-yl) _ H
0! 3-(pyridin-4-yl) - 'H

CHy ~ 3-{pyridin-4-y) - T methyl




wwhbwo

 CH2 0 CH2 0 CH2 -251 4-(4-

CF3) phenyl 3- (2 th| enyl) F hi enyl)
-(2-thienyl) 3-(2-thienyl) El (2)Itohi e%yl)) “4-(2-thienyl )12/32{" %‘qum enyl)
-(2-thienyl) 3-(3-thienyl) 3-(3-thienyl) 3-(3-thienyl) 3-(3-thienyl)
- (3-t hi e\ y2/52888( 3-t hi enyl) < 4-(3-thienyl) 4-(3-thi enylBCT/Use1/27756
-(5-chloro-2-thienyl) 3-(5-chloro-2-thienyl) 3-(5-chloro-2-thienyl) .
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0 3l methyl
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o 2-F : H




met hyl  met hyl
methyl. H H nethyl

ALAURIFTRYZ.%.0

nmet hyl

CH,
CH,
CH,
CH,
CH,
CH,
CH,
CH,
CH,
CHy
CH,
CH,
~ CH;,
CH,
. CH,
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O 3-phenyl : methyl
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0 3-{5-chloro-2-thienyl) H
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0 4{pyrdin-3-y)) H
CH. 4-(pyridin-3-yl) methyl _
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.0 3-Cl _ methyl
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CH; 2-Cl ‘  methyl
0 2-Cl ' methy
© CH, 4F H
o 4F H
CH. 4F methyi
0 4-F methyl
. CH, . 3F H
e 3F . N H
cH,  3F - methyl
0 C o 3F ‘ methyl

CH, - 2F . . H




HHHHUHHS3dD 3c 3d 3-d 3-d

ethyl ethyl nethyl nethyl
met hyl et hyl

YY WP ULIILO0O0

CH,

CH,

CH,
CH,
CH,
cH,
CH,
CH,
CH,

CHy

'CH,
CH,
CH,

" CH; .
CH.
CH,
CH,
CH;
CH,

' CH,

CH,

met hyl et hyl

-248-

2-F
-~ 2-F
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2.5-F,
2-F-3-Ct
2-F-3-Cl
2-F-3-Ci
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3-{4-fluorophenyt)
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3-(4-fluorophenyl)-
4-{4-flucrophenyl)
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CH, 3-(3-thienyl)
0  3-(3-thienyl)
CH, 4-(3-thienyl)
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o 4-(pyridin-3-y1)
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CH,  3(pyridin-4-y))
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CH24- d et hyl met hyl net hyl 6, 4- d net hyl met hyl . H CH24- O net hyjl,. @Egé#j
04- d net hyl net hyl net hyl CH24- Cl . net hyl net hyl net hyl CH24- Br et iyl nethyl H

- Br et hyl et hyl net hyl CH24- Br et hyl net hyl met hyl 04- Br net hyl et hyl H
12 April 2005 WO 02/ 32888 PCT/ USQ /27756 -259 04-Br ..

CH24- Br I hyl

met hyl rrenfﬁw'ﬁgﬁ%l CH24- Br et hyl et hyl net hyl 03- Br et hy| nBERYBH27756:
CH23- Br et hyl met hyl H 03- Br et hyl net hyl met hyl CH23- Br et hyl net hyl net hyl
04- Fet hyl met hyl H CH24- Fet hyl net hyl H O4- Fet hyl net hyl net hyl -
CH24- Fet hyl net hyl met hyl 04- Fnet hyl methgkH CH24- Fret hyl met hyl H

04- Frret hyl net hyl nmet hyl CH24- Fnet hyl et hyl net hyl

TABLE XV

X Y R? R
CH, 4-Cl . ethyl H
L0 - 4-Cl ethyl H -
CH, act ethyl methyl
CH; 4-Cl methyl H
O _ 4-Cl methyl H
CH, | 4-Cl methyl . methyl
o ‘ 4-Cl methyl methyl
" CH, H ethyl H
0 H ethyl H
CH, H ethyl methyl
0 H ethyt methyl
" CH» H methyl H
O H methyl H
CH, H methyl methyl
8] . H methyl methyl
-CH. 4-F . ethyl __H
0O 4-F  ethyt H
CH. 4-F ethyi - methyl
o 4-F ethyl methyl
CH, 4F methyl H
-0 4-F methyl H
CH; 4-F methyl methyl
0 - 4-F _ methyl - methyt
CH, . 4-S0,CHs ethyt H-

SO 480CH;  ethyl T




03- Fet hyl met hyl H CH23- Fet hyl met hyl H 03- Fet hyl net hyl net hyl )
CH23- Fet hyl net hyl net hyl 03- Fnet hyl net hyl H CH23-FnethyInetﬂﬁ4@m'zxw
03- Frret hyl net hyl net hyl CH23- Frret hyl et hyl net hyl 02- Fet hyl et hyl H
CH22- Fet hyl'metHY1°H 02- Fet hyl ret hyl net hyl CH22- Fet hyl met hyACT/ iR /g3ir6
Q2- Fret hyl met hyl H CH22- Frret hyl net hyl H . 02- Fnet hyl net hyl net hyl
'CH22- Fnet hyl net hyl net hyl 04- OCH3et hyl net hyl H CH24- OCH3et hyl net hyl H
04- OCH3et hyl met hyl net hyl CH24- OCH3et hylset hyl - net hyl 03- CF3et hyl nmet hyl H
CH23- CF3et hyl met hyl H 03- CF3et hyl met hyl net hyl CH23- CF3et hyl net hyl net hyl
04- CF3et hyl-net hyl H CH24- CF3et hyl net hyl H 04- CF3et hyl net hyl , nmet hyl

CH24- CF3et hyl met hyl et hyl

CH, © 4-80,CH; ethyl methyl
O 4-SO,GH; . ethyl methyl
CH, * 480, CH4 methyl H
O 4-SO,CH; metihyl H
CH, 4-S0,CH; methyl miethyl
8] 4-80,CH, methyl methyl
TABLE XV|

X . Y RS . Rre
-~ CH, 4-Cl ethyl - -~ H
CH; 4-Cl ethf  °  methyl
o 4-Ct ethyi : " methyl
CH, 4-F eth'y; L H
o 4-F ethyl - ' H
CH, 4-F ethyl methyi
o 4-F ethyl - : methyl
CH; 4-Cl methyl _ H
c. a0 methyl - H
CH 4a . methyl . methyl
o | . 4Gl ‘ methyl : ' -methyl
CH, . AF ‘methyl " H
o 4F methyl H
CH: 4-F methyl methyd
.0 4-F - methyl © methyl
cH: . H. ethyl . H




ru I/ usu I/Z77S6 -260 OHet hyl et hyl H CH2Het hyl et hyl H OHet qﬁl %tnr%éqgat hyl
CH2Het hyl et hyl nmet hyl OHnet hyl et hyl H CH2Hnet hyl et hyl H OHnet fl et hyl'net hyl
CH2Hmet hyl et hyl met hyl 03-C et hyl et hyl H CH23- Cl et hyl et hyl H

03-d et h)%,gg’%ﬁsﬁ%t hyl CH23-.Clet hyl et hyl net hyl CH24-Cl et hyl et hyl H
04- A et hyl et fiyT°fiet hyl CH24- Cl et hyl et hyl net hyl 04- O net hyPEVH§I1R7756
CH24- Cl net hyl et hyl H 04- Cl net hyl et hyl met hyl CH24- CI net hyl et hyl net hyl
04- Bret hyl et hyl H CH24- Br et hyl et hyl H 04- Br et hyl et hyl net hyl -

CH24- Br et hyl et hyl met hyl 04- Br et hyl etfg$ H CH24- Br net hyl et hyl H

04- Br net hyl et hyl net hyl

CH; H . ethyl methyl
o H ethyl methyl
CH, H methyi : H
o H methyl H
CHz H methyi methyl
O H methyl methyl
TABLE Xvil
CH,
O
*f/k\wm2
: CH, ?
NH
oI
_ RS
: O N/
Y
X Y RS ) R
o H ethyl - : H
CH, H ethyl B “H.
0 H ethyl methyl
| ‘(:‘.Hz H ethyf -methyl
(0] H methyl - H
CH; H methyl ' H
o - H methyl . methyl -
CH; H  methyl © methyl
o 3-Cl ethyl H-
CH; '3-Cl : ethyl = _ H |
0 3-Cl ~ elhyl metﬁyl;
CH; - 3-Cl . ethyt - _ methyl
0 3-Cl o methyl . H
- CHy R 2 * methyt . H

o 30 methyl o methyl




CH24- Br net hyl et hyl net hyl 04- Fet hyl et hyl H CH24- Fet hyl - ?ﬁl H 2005
04- Fet hyl et hyl net hyl CH24- Fet hyl et hyl net hyl 04- Fnethylethy ph

CH24- FnethylethyIH 04- Frret hyl et hyl met hyl CH24- Frret hyl et hyl - et hyl
03- Fet hyl et hyI"H"CH23- Fet hyl et.hyl H 03- Fet hyl et hyl met hyl  PCT/US01/27756
CH23- Fet hyl et hyl net hyl 03- Fnet hyl et hyl H CH23- Fnet hyl . ethyl H

03- Fnet hyl et hyl met hyl 12 April 2005 WO 02/ 32888 PCT/ USQl / 27756 -261-
CH23- Frret hyl et hyl met hyl Q2- Fet hyl et hyl-JdCH22- Fet hyl et hyl H -

02- Fet hyl et hyl met hyl CH22- Fet hyl et hyl met hyl 02- Fnet hyl et hyl H

CH22- Fret hyl et.hyl H 02- Fnet hyl et hyl net hyl

CH; : 3-Cl methyl methyl
O 4-Cl Lo - ethyl H
CH, 4-Cl ethyl H
O - 4-Cl ethyl methyl
CH; ‘ 4-Cl ethyl _ methyt
o) 4-Cl methyi " H
CH; 4-C) methyl H
8] 4-Ci methyl methyl
CH. 4.C1 " methyl _ methyl
O 4-Br ethyl H
CH, 4-Br ethyl H
o 4-Br ethyl methyl
CH, 4-Br ethyl ‘ : méthyl-
0 4-Br methyl H
CH, 4-Br methyl H
Q . 4-Br methyl methyl
CH; 4-Br methyl - methyl
O . 3-Br ethyl ' H
CH, 3-Br  ethyl ' 'H
-0 _ -3'—Br ‘ ethyl meihyl-
CHy 3-Br  ethyl methyl
o] 3-Br " methyl H
CH, 3-8 methyl H o
O 3-Br _ methyl methyl
CH, . 3-Br methyl  methyl -
0 4-F sthyl - S H
CH, 4F . ethyt , H
o 4-F ethyl ' methyl
CH, AF ethyl o methyl
o 4F methyl  H
CH, 4-F methyl H
o 4F methyl methyl
CH, 4-F methyl , methyt
o - 3-F | ethyt - H
CH, . 3F eyl - BT
o 3-F ethy! . methyl
CH, 3F ethyy = methyl
0 3F e methyl H
'CH, © 3F methyl H
O 3-F T . methyl ‘ methyl
CH;’ . 3F ' methyl -~ methyl

o C2F T ety . H




CH22- Frret hyl et hyl met hyl O4- SO2CH3et hyl et hyI H CH24- SCRCHBet hyI Etﬁéq
04- SO2CH3et hyl et hyl net hyl CH24- SO2CH3et hyl et hyl net hyl -9 “hyl-et hyl H

CH24- SO2CH3net hyl et hyl H O4- SO2CH3net hyl et hyl et hyl
CH24- SOz J[et hyl met hy] -O4SQ2CH3et hyl net hyl H CH24- SO2CH3et hyl net hyl H
y

A- SO2CH3et 8hyI met hyl - CH24SQ2CH3et hyl net hyl net hyl ~ PCT/US0127756

- SQ2CH3net hyl et hyl H CH24SOQ2CH3net hyl net hyl H 04- SO2CH3net hyl net hyl met hyI
CH24- SO2CH3net hyl met hyl net hyl 12 April 2005 rc | /UJU I/I | 756 -262 TABLE
XIX RE YR5Rs R7Re H .ethyltetramet hyl.eged Hnet hyl t et r anet hyl eneH

Het hyl t et r amet hyl enenet hyl Hmret hyl t et r anet hyl enenet hyl

Het hyl pent anet hyt eneH

CH; 2F L ethyl H
o 2-F ethyl methyl
CH; 2-F ethyl methy)
0 2-F methyl H
CH; ' 2-F methyl H
o 2-F methy! methyl
CH, 2-F methyl - methyl
O 4-0OCHjz ethyi H
CH, 4-OCHjg ethyl " H
o) 4-OCH, ethyl " methyl
CH, 4-0CH; ethyl methy!
o] 3-CF; ethyl ‘ H
CH, 3-CF, ethyl H
0 3-CF; ethyl methyl
Ch, 3-CFy : ethyt methyl
O 4-CF3 - ethyl” ) H
CHy 4-CF, ethyl H
o 4-CF, - ethyl . ‘methyl
CHZ. : 4-CF; ethyl © methyl
o] - 480,.CH;  ethyl H
CH, 4-80,CH; © ethyl H
O 4-S0;CH; ethyl methyl
CH2 : 4"3020"‘]3 e[hy[ . methyl
0 4-S0,CH; methyl H
CH; 4-SQ,CH;, methyl - H
0 4-50,CH; Cmethyl methyl

CHz 4'SOZCH3 methyl ' - meth“




Hret hyl pent anet hyl eneH Het hyl pent anet hyl enenet hyl .
Hret hyl pe' nt anet hyl enenet hyl d et hyl t et r amet hyl eneH CtnetﬂngEQ?%%%thyleneH
C ethyl tetranet hyl enemet hyl Clmethyltetramethyl enenet hyl
d et hyl pentamethyl eneH Cl et hyl pent anmet hyl eneH

Cl et hyl pent anmet hyl ene-: _net hyl C net hyl pent anet hyl enenet hyl .
. Fet hyl t et ranet hyl eneH Fnet hyl t et ranet hyl eneH Fet hyl t et ranet hyl ene' net hyl
Frret hyl t et r anmet hyl enenet hyl . Fet hyl pentsgret hyl eneH Fret hyl pent anet hyl eneH
Fet hyl pent anet hyl enenet hyl , 12 April 2005 WO 112/32888 PCT/ US01/ 27756 -263
F net hyl pentanet hyl enenet hyl 4- SO2CH3 et hyl tetranet hyl eneH 4- SO2CH3

nmet hyl tetranet hyl eneH 4- SO2CH3 et hyl tetranethyl enenet hyl 4-SQ2CH3 net hyl

t et r amet hyl enenet hyl 4- SO2CH3 et hyl pent anet hyl eneH
~ T TABLE XVIII

PCT/USO1/27756

X Y
0 H : H
CH, H ethyl methyl H :
o H ethyl ~ methyl methyl ™ e |
CH, H ethyi methyl methyl.
(0] H methyl methyl H
CH; H methyl methyl , H
O H -methyl methyl methyl
CH, H methyl - methyl methyl
(o} 3-Cl ethyl +«  methyl : H
CH, - a-cl ethy] methy! - H
O 3-Cl 7 ethyl " . methyl . methy
CHy 3-Cl ethyl methyl methyl
CH. 4-Cl ethy! meithyl H
0 4act ethyl - methyl methyl
CH, - 4-Cl : ethyl methyi methyl
o. acl methyt -~ methyl. . = H
CH; 4-Ci methyl methyt = H
o 4-Cl methyl . methyl methyl
CH, 4-Cl : .methyl methyl methyl
CH, 4-8Br o ethyl. methyl - H
-0 A 4-Br ethyl methyl . methyl
CH,- 48 © . ethyl methyl methyt
0 4-Br - methyl methyl H

CHy 4B methyl methyl H




4- S02CH3 net hyl pent anet hyl eneH 4- SO2CH3 et hyl pent anet hylﬁn&r}ggg&%
4- SO2CH3 net hyl pent anet hytenenethyl Pituitary Cell Cul tur or

Growt h- Hormone(GH) Secretion .5 Fifteen 250 g mal e Sprague-Dawl ey rats are
capitation and anterior

used for wapEk.agsay. The ani'mals are killed by de )
pituitaries are renmoved and placed into ice cold cultur &GHEPURSThe

pituitaries are sectioned in small pieces and enzymatically di gested using
trypsin (Difco). tp 10 weaken connective tissue. Pituitary cells are

di spersed by nechanical agitation, calidsected, pooled and then seeded into
96-wel | plates (50,000 cells/well). After 5 days of «culture, the cells
formed as nonol ayer (70 - 80 confluent). Cells are then washed wi th nedi um
(without 15 phenol red) and incubated for 90 mn at 37C. Afterwards the
cells are challenge@ to secr&Be GH by thgetmaldi ti onpéthy GH Sefdiff agogues to
the medium After 88, mn at £gom t enpergiiig e, t he, um i %g%pnved,

filtered and storedy frozen ggtil. radioi noassa or rat were’
ggu ?ﬁrﬂ Compounds.

perforned. 20 Dosegyof secre:;_g'gogue are added in tr i cat es.
di scl osed herein afre active ThH ‘the assay® descr B The " cBnpounds cause

a stinulation of secreti dtiPresul ti ng £HYat | eadeet®00 i ncrmettwke of the
basal |evel of.CGHWi4h and EEBO < 500 n&thylPr ef er mathyconpoung@thycaused a 50%
increase with an 2% 'EC50 < 46 nM and nethg pref erfgaglt conpoungls a 50%

increase 12 April @805 WU 02482N88 PCT/ Usfi/ 27756 methy) H
C 4F ethyl methyl methyl
CH, 4F ethyi methyl methyl
o - 4-F methyl methyl H
CH, 4-F methyl = methyl H
o A4-F methyl methyl metﬁyl
CH; 4-F methyl methyl- methyl
0 3F ethyl methyl H
CH;, 3F " ethyl methy! H
O . 3F ethyl methwyl methyl
CH, 3F : ethyl - methyl methyl
0 _ 3F methyl methyl " H
CH, 3-F -methyl - methyl H
o] 3-F T methyl methyl methyl
CH, 3F methyl methyl methyl
0 - 2-F. ethyl ' methyl o H
CH, - 2F ethyl methy! H
0 2-F ethyy  methyl methyd
CH; 2-F ethyl + methyl . methyl
0 2-F- methyi methyl -~ H
CH, 2-F methyy . methyl CH
o 2-F methyl methyl methy!
CH, 2-F methyl methyl . methyl

. 0 4-0CHs ethyl - methyl H
CH; 4-OCH; ethyt - methyl H
O . 40CH, - eyl methyl _ .. methyt
CH, 4-OCH, ethyl - methyl - methyl
o 3-CF3 - ethyl "~ . methyl H
CH, 3-CF; ' - ethyl methyl H
- 0 3-CF, - ethyi © methy methyt
CH, 3-CFs ethyl methyl - methy
o 4-CF, T ethyl methyl - H
CH, (4CF, ' ) ethyl methyl H
o 4-CF; . " ethyl methyl methyl

) CHzl_ . 4CF, Cethyl - miethyt . methyl




-264 with an EC50 < 10 nM Both EC50 - and efficacy val ues \qgre . ul at ed
0 I‘%D&'[g%c ‘

by the 4-paraneter |ogistic equation. Such values were p
represented_as_nean +/- standard error, when appropriate. 12 April 2005
-265 CLAIMS 1. A conpound of ‘the Fornula | QN R8 Formul a"t"WA¥f%2h: RL is
NHR10 or Cl1-C6al kylNHR10; R10 selected fromthe group consisting of .
hydr ogen, 10 Cl-C6al kyl, Cl-Co6al kyl (OH), Ci-C6al kylidenyl (OH)R11, and an
am no protecting group; Rl1 is sel ect€&&kd+omthe group consisting of Cil-
Céal kyl , C2- Cé6al kenyl, Cl1-C6al kyl (0)C1-C6al kyl, C(O O Cl- Ccal kyl, aryl,
and Cl-Co6al kylaryl; 15 R2 is selected from hydrogen, Cil-C6al kyl, aryl, and
Cl-Coal kylaryl; R3 is selected fromthe group consisting of optionally
substituted aryl, (3-Ceal kyl ayl, Cl- Ceati¥y| (0)- Clstigdal kyl ar w, C3-Ce
cycl oal kyl, (Cl-C6CHt kyl) 20 I€3-Ca eycl oaltgyl , i ndadh, indoligyl, (G -C6
alkyl) indolyl; RAOis hydrogen, Cl-Co6alleghi aryl, gy Coal ky'lng{hw , C2-

CH, H ethyl ethyl methyl
C H methyl ethy H
CH, H methyl ethyl . H
o H methyl ethyl methyl
CH, H methyl - ethyt methyl
- 0 3-Cl ethyt ethyl H
CH, 3-Cl ethyl ethy! H
0 3-Cl ethyt ethyl methyl
CH; . 3-Cl ethy! ethyl methy!
CH, 4-Cl ethyy  ethyl H
0 4-Cl ethyl ethyl methy!
CH; 4-Cl - ethyl ethyl methyi :
0 4-Cl methyl ethyl H
CHy 4-Ct " methyl ethyl H
0 4-Cl methyl ethyl methyl
CH, 4-Cl ~ methyl - ethyl methyl
0 - 4Br ethyt ethyl H o
CH, 4-Br ' _ ethyi ethyl L e e
0 4-Br T ethyl ethyl methyl
CH, 4-Br ethyl ethyl methyl
o 4.Br methyl - ethyl H
CH; . 4-Br ‘methyl ethyl ' H
0 4-Br methy ethyl methyt
CH; 4-Br ‘ methy] N ethyl ] methyl
o 4-F. ethyl ethyt . H
CH; n 4-F . ethyi .- ethyl : H
o 4-F ethyl . ethyl  methyl
CH, 4-F ethyl athyl methyl
.0 4-F . methyl ethyl H
- CH, 4-F methyl ethyl H
o 4-F - methyl ethyl - _. .. methyl
CH, a-F - methyl ety T - methyl
0 _ ‘3F i ethyl . ethyl H
CHy 3F cethyl ethy! " H
o 3-F - ethyl- ethyl methyl
CH, 3F ethyl ethyl methyl
o 3-F © . methyl ethyl H
CH; 3-F .. methyl ethyl H

0 C3F - methyl ~ ethyl methy]




- Co6al kenyl ; 25 12 April 2005 -266 RS is selected from hydr O b SdgLoal kyl
aryl, and Cl1-C6al kylaryl; Wis -CH2C6H4- or -(CH2)m where mi1s a nunber
selected froml1l to 4, 5 R6 and R7 are independently selected fromthe group
consi sti aydrogen, Cl- €&6al kyl, C2-Co6al kenyl, or R6 nd R7_t oget her -
with ther\gg?%%ir%ggtomto which they are attached nay forFf‘?HU%‘HP%‘EyCI ic. .

ring of up to 8 atoms which is optionally partly unsaturated; 10 R8 is
selected fromthe group consisting of hydrogen, Cl-C6al kyl, aryl, and

Cl- Ceal kylaryl; R9 is selected fromtRe&igroup consisting of hydrogen,

Cl- Coal kyl', C2-C6al kenyl, C2-Cb6al kynyl, C3- C8cycl oal kyl ,

C3- C8cycl oal kenyl, cyano, optionally 15 substituted aryl, optionally
substituted -O-aryIc:H optional Ly substituted -N-aryl, optionally
substituted S-aryl$zaryl-aryf (K1) (K2), MWyl - ar $ihpiK1) ( K2)ynethyl
-N-aryl-aryl (K1) (K2)® -S-arylZFaryl (K1) (Kethyl- O C1- Cetaykyl , andH ,

Cl- Csal kyl aryl, whe®®in 20 KZFis hal o orethfF3 and K@yi s hydrogen, halo or
-CF3; and Qis -S(@2- or -GO)-; or a paajimaceuti gglid y acc%g@pl e salt or
solvate thereof. 2§,2. A conmppund as clajypd by C %W| _V\herm%&rl}‘ R3 is

O 2-F methyl athyl H
CH; 2-F ’ methyl ethyl H
o} 2-F methyl ethyl methyl
CH; 2-F _ methyi athyl methyi
s} 4-SO,CHs “ethyl ethy! - H
CH, 4-50,CHs ethyl ethy! H
o) 4-S0,CH; ethyl . ethyl methyl
CH; 4-80,CH; ethyl ethyl methyl
o 4-S0,CH; methyl ethyf H -
CH, 4-50,CH; methyl ethyl H
o 4-S0,CHs " methyl ethyl methyl
CH, ~ 4-50,CH; methy) ethy! methyl
O 4-S0,CH;5 : ethyl : methyl H
CH, 4-SO,CH; ethyl methyl H -
o) " 4-SO,CHs ethyl methyi methyl i s s
CH, 4-80,CH; ~ ethyt methyi methy!
o 4-80,CH; methy methyl H
CH; 4-50,CH;3 methyl - methyl H
o 4-50,CH; methyl methyl  methyl

CH, 4-S0,CH; methyl =~ - methyl “methyl

hY




selected fromthe group consisting of aryl, Cl- C6al kyl arxk, 1 2005
C1- CBal kyl (O) - C1- O6al kyl aryl, C3-C8 cycloal kyl, (Cl-06 al &)\ €%¥5c3
cycloal kyl, indolyl, indolinyl, (Cl-C6 alkyl) indolyl; and RO is sel ected
30 fromthe 'group consisting-of hydrogen, Cl-C6al kyl, C2r'¢8arkényt,

C2- C6al kynyl , C3-C8 cycl oal kyl, C3- Cecycl oal kenyl, optionally substituted
aryl, optionally 12 April 2005 -267 substituted -0-aryl, optionally
substituted -N-aryl, optionally substpgpted -S-aryl, -O Cl-Csal kyl, and

Cl- Coal kylaryl; or a pharmaceutically acceptable salt or solvate thereof.
5 3. A compound as clained by Cains 1 or 2 wherein Qis SQ2. 4. A
conpound as clainmed by Clains 1 or 2 wherein 10 Qis -C(O-. 5. A conpound
as clainmed by any one of Clains 1 through 4 wherein R3 is or 15 6. A
conpound as clainmed by any one of .cl.ai ugh 5 wherein RL is 20 7. A
conpound as clainmed by any one of C ai e ABLE b@ugh 6 wherein R6 and R7 )
forma carbocyclic ring. 8. A conpound as clainmed by any one of Clainms 1
through 6 wherein R6 and R7 are each Cl1-C3 al kyl .

R?
\ S_,N Re
=0
O
Y
Y R® R, R R’
- H. ethyl tetramethyfene H ,
H methyl ~ tetramethylene o
H ethyl tetramethylene methyl
H methyl tetramethylene methyl
H ethyl pentamethylene . H
H methyl _ pentamethylene H
H ethyl _ pentamethylene methyl
H methyl pentamethylene methyl
Cl ethyl ) tetrameth'yleﬂe ' H
<l methyl tétrame_thylene o H
Cl ethyl tetramethylene methiyl
cl  methyl tetramethylene methyi
Ci ethyt . _ pentamethyltene H
Cl methyl pentamethyiene "H
- ~ ethyl . pentamethylerie--_ ~~  methyl
cl methyl pentamethylene methyl
F ~ ethyl teframethylene H
F  methyl - ‘tetramethylene ~ H
F “ethyl ~ tetramethylene - " methyl
F methyl . tetramethylene " methyl |
F  ethyl pentamethylene H
F . methyl - pentamethylene H
F

ethyl  pentamethylene - methyl




12 April 2005 -268 9. A conpound as cl ainmed by any one of E:aim;tz 1 through

6 wherein R6 and R7 are each independently selected from 8% :

consi sting of hydrogen, Cl-C6 alkyl, and C2-C6 al kenyl. 5 10. A conpound
as claimed by any one of Clarns 1 through 9 wherein Wis (CH2)mand R2 is
hydr ogen. W@123288% onpound as cl ai ned by any -one of Cd ai mECT/USA@7#%r ough 10
wherein R4 is hydrogen. 12. A conpound as clainmed by any one of Cains 1

t hrough 11 wherein R5 is hydrogen, nmethyl or ethyl. 15 13. A conpound as
claimed by any one of Clains 1 throL 12 wherein RO is selected fromthe
group consisting of optionally substituted thienyl, naphthyl, O phenyl
and phenyl; wherein, the substituents are each independently selected from
the group consisting of G 20 C6 al kyl, -Cl1-C6 al koxy, hal o(Cl-C6 al kyl),

-hal o(C1-C6 al koxy), @aryl, COVH&GHQOVH(O - fRtafletiyibne Nch,QﬂﬂG al kyl),
SO02NH2, SO2NH( C1- C&;@bk&ﬂ,) NHSC2( C6 al kY lobram ‘E%V CO(C]; Co al kyl),
hydroxy nitro, hal (C1-6 al [\E‘) and anC{WI g 14. A ?lorrpound as
“clained by any one ims 1 t gh 13 BFW'RE is hyd net hyl
or ethyl. 15. A co 58 sas cl ai medhy any ofskeBsthsngi s 1 ™€t hr ough 14
wherein Wis (CH2) n#&Reftn is 1 or methvl tetramethylene methy!

' 4-S0,CH; ethyl pentamethylene H
4-8S0,CH; methyl pentamethylene H
4-S0,CH, ) ethyl pentamethylene methyl
4-S0O,CH: . methyl pentamethylene methyl

Pituitary Cell Culture Assay for Growth Hormone (GH)

- Fifteen 250 g male Sprague-Dawley rats are used for.,
each assaf. The animals are killed by decapitation and
anterior pituitaries are removed and placed into ice cold
culture wmedium. The pituitaries are sectioned in small
pieces and enzymatically digested using trypsin (bDifco). to.. . .o

10  weaken connective tissue. Pituitary cells are disﬁersed by
mechanical agitation, collected, pocled and then seeded into
96-well plates (50,000 cells/well). After 5 days of
culture, the cells formed as monolayer (70 - 80 %
confluent). Cells are then washed with medium (without

15 phenol red) and incubated for 90 min at 379C. Afterwards

- the cells are challenged to secrete GH by the addition ef GH
secretagogues to the medium. After 45 min at xroom
temperature, the medium is removed, filtered and stored
frozen until radioimmunoassays for rat GH were performed.

20 Doses of secretagogue are added in trlpllcatest Compounds,
disclosed herein are active in the assay as described. The
compounds cause a stimulation of GH secretion resulting in
at leaet‘20' increase of the basal level of GH with and ECSO
< 500 nM. DPreferred compounds caused -a 50% increase with an

25 ~EC50 < 50 nM, and more preferred compounds a 50% increase




12 April 2005 -269 16. A conpound as claimed by any one of 39}@1 @%1
m 1 of

t hrough 15 wherein RO is a carbocyclic aryl. 17. A conpoun

the formula R13, NH C ;~N~R16 5 R19-, Fornmula Il or a pharnaceutically
accept abl ¥S%¥?™¥E: sol vate - thereof, wherein: R13 is 3- pHETYHRFS |

phenyl met hoxymet hyl, 3- 10. i ndolyl rret hyl, or cyclohexylnethyl; RSis . .
hydr ogen, nethyl, ethyl, or n-propyl; RLl6 and R17 both are net hyI or ethyl,
or together wth the carbon atomto wgsach they are attached forma

cycl opent ane or cycl ohexane ring; 15 R18 is selected from hydrogen, nethyl
or ethyl; - 'R19 is thienyl, naphthyl, thiazolyl, oxazolyl, pyridinyl,

0- phenyl, or phenyl; which is optionally substituted with one or nore
substi t uemtithi adeBehdeat 1y nMel eBbeh ECHI AME @ffilihBoRGI1SIdsNgeeh O - C6

| kyl COVHZCO\IClCGIkI NHCO( O - CB. al kyl
gozKle S&C%ﬁt‘gigﬁéoé%kw  ANPREATRY S a )eﬁ'ﬂaﬁgg(r{zoo@ef%csyal) kyl),

hzfg;xy walhes wele, péﬁ?ééﬂaﬁdafgﬁfésenﬁﬁﬁi£yQﬁQH1QUd Qéﬁ%néaéﬁz or

‘error, ‘when appropriate.




12 Apri

2005 0 -270 18. A conpound of Caim 17 mheréin

conpound of Claim 17 wherein Qis -C(O-. 5 20. A corrpounc?zzﬁo fé(g(%bﬁedlg A

any one of Clains 17
.carbon atomto which they are attached forma cycl opentane or
ring. 10 21. A conpound as clainmed by any one of Cains 17

t hrough 19 wherein R16 and R1l7 together with the

cycl ohexane

t hrough 19 .

wherein R16 and R17 both are nethyl or ethyl. 22. A conpound of Caimi
.selected fromthe group consisting_gks. - '
2- (R) - 2-(2- Am no- 2- met hyl propi onyl am no) 15 3-phenyl nmet hoxy propionic acid
N- (3- (4-chl orophenyl ) -

2, 2-di oxo-| -methyl -2-thia-1-azaspiro[ 4. 5] dec- 3-ene-4-

yl met hyl ) - N- et hyl am de, 2-(R)-2-(&rLAMBO- 2-

met hyl pr opi onyl am no) - 3- phenyl net hoxy-propionic acid N
(3-(4-chl orophenyl) -2, 2-di oxo-2-thi a- I-azasp|r6[4 5] dec 20
3-ene- 4- ylnethyk) hhgth '%&h? f %hgﬁg 2 @nlno 2- met hyl pr opi onyl
am no) - 3- phenyl et ho oplonlc agi'd®

(3-(4-chl orophenyl) -2, 2- di oxo- 2- thla I-azasp|r0[4 5] dec-

3-ene-4-yl net hyl) - N—nethylanlde
-3- (3 -indolyl). propionic aci
(4- chl or ophenyl ) - 2, 2- di oxo- 2- t 8a-
ene-4-yl met hyl ) - N—ethylanldeR

3 25
-azaspiro[4.5]dec-3-
~R2(2- Ani no- 2-

met hyl pr opi onyl am no) - 5- phenyl - p ntaﬂglc acid N-(3- (4-

chl orophenyl) - 2, 2- di oxo- 2-t hi g%~

iro[4..5] dec- 3-ene-

4y|rrethy|) N-ethylamde 2- (R) Z‘L miRgo- 2

10

15

20

- 25 -

R7
QN
R8
Formula I
wherein: -

Rl is NHER10 or C;-CgalkylNHR10;

'ero selected from the gréup consisting- of hYd:&ogen,
C1-Cealkyl,  C;-Csalkyl (OH), C;-Cealkylidenyl (OH)R11, and
an amino proﬁecting group; '

R11 is selected from the group congisting of C;-
Cealkyl, Cz-csalkenyl C1-Csalkyl {(O) Cl-Csalkyl C{0)O-Cy~

Csalkyl, a.ryl and Ci-Csalkylaryl;

R2 is selected from hydrogen, Cy- C;allcyl aryl ~and

- Cy-Cgalkylaryl;

_ R3 is selected from the group consisting of _
optlon_ally substituted aryl, Ci-Csalkylaryl, C,-
Cealkyl (0) -C;-Csalkylaryl, C3-Cg cycloalkyl, (C1-Cs alkyl)

' C3-Cy c'ycloalkyl, indolyl, indolinyl, (Ci-Ce alkyl-)

J.ndolyl )
R4 is hydrogen, Cy- Csalkyl aryl CI—Csalkylaryl C,-
Csalkenyl ;

- (R} -2-(2- Am no- 2- nethylproplonylanlno)




30 net hyl propi onyl am no) - 3-phenyl net hoxy-propionic acid .
(3-(4-tert-butyl phenyl) -2, 2-di oxo-2-thia-|- N-z April 2005
azaspiro[ 4. 5] dec- 3-ene-4-yl net hyl ) - N-et hyl am de, 2-(R)-
2- (2- Ami no- 2- et hyl pr opi onyl am no) - 3- phenyl net hoxy- propionic acid
N- (3- (4-chl oro-phenyl ) -2, 2-di oxo-2-thia 12 April 2005 e -271
1-azaspiro[ 4. 5] dec- 3-ene-4-yl met hyl ) - N- propyl am de, 2-
{ R) - 2- (2- Ami no- 2- et hyl pr opi onyl am ngky3- phenyl - pentanoi ¢ aci d
N- (13- (4-chl orophenyl ) -2, 2-di oxo-2-t hi a-1 -
azaspiro[ 4. 5] dec- 3- ene- 4- yl met hyl ) - N-net hyl ami de, 2-(R) 5
2- (2- Am no- 2- net hyl pr opi onyl am no) - 3- phenyl net hoxy- propionic acid
N-et hyl - N- (| ‘”E"Rbﬂs Bededt&X Fr3mPhfdydgetr, c,- Csalkyl, aryl, and
thia-I|-azas r%hékbli%dec 3-ene-4-yl.net hyI )am de, 2-(R)-
(2- Am no- 2- JO'nyI ami no) - 3- phenyl net hoxy propionic acid
3- (3-chl or opHehy | jcHiCHRt hopt ~ACR:)GL OWlerel® is a number
ia-| - a@glcgg;%]@ﬂpgctg £ne-4-ylmethyl ) -N- et hyl ani de,

(
t

R) - 2- (2- Am no- 2- net ropi onyl am no) - 3- phenyl net hox ropionic acid
E )(2 ng or Opﬁ@rﬂﬂ% Rjyaz.pe leldepanently) seletrz)ted yfrom the ygr%upp
t hyl -
(

hi
3
hyl - 2, 2-@@&@&&4 Rifs hi dpaapi cplctadlgec<3- eﬁﬁk«ényyj et Rgl ) - N- et hyl ani de,

2- (2 t ropi en thox propi onic acid
et hyl - "Z?J%hgg L B §EHd |a3§¥"o'r§r%t o5 v
thia-I- azBd'éFth@?Atﬂaﬁf] ferm3 eme'bztcmlrm oy aed dla> tZL @R?toms

(2- Am no~zZribRt hy! t(iBhQIW %ﬁkﬁﬂ} ﬁié@%@&%@@t hoxy- propionic aci d

et hyl - N- (I - meg
2-
(

N-
2-
2-
N-
met hy
2-(R) -
N
2-
2-
N-

di %0- 2- t hi X8 1%?8&5?‘? Er T‘S‘g{l §”8H8 ﬁ°“?ﬂﬁfe‘t“ﬁy?fam de,

R) 2- (zmm:qgem,- C1-Cealkyl, aryl, and C;-Csalkylaryl;
R9 is selected from the group consisting of
- hydrogen, C;-Cesalkyl, C;-Cealkenyl, C:-Cealkynyl, C;-
Cgcycloalkyl, Ci-Cecycloalkenyl, cyano, optionally

2,
2-

15 substituted aryl, optionally substituted -0-aryl,
optionally substituted -N-aryl, optionally substituted -
S-aryl, -aryi-aryl (K1) (K2},

-0-aryl-aryl (K1) (K2), -N-aryl-aryl (Kl) (K2) -S-aryl-
‘aryl (K1) {K2) , -0-C;~Csalkyl, and C;-Cealkylaryl, wherein-
20 K1 is halo or ~CF; and K2 is hydrogen, halo or -CF;; and
Q is -8{0}2~ or -C(0)-; .
~or a pharmaceutically acceptable galt or sclvate

~

thexreok.

25 2. ,A compound as cla_imed by Claim 1 -wherein f{:! is
selected from the group comnsisting of aryl, C,-
Cealkylaryl, Ci-Csalkyl(0)~-C;-Cealkylaryl, Cs-Cs
cycloalkyl, (C;-Cs alkyl) C3-Cs cycloélkyl, indolyl,

| indolinyl, (Ci-Ce alkyl) indolyl; and RS is selected

30 Ffrom the group consisting of hydrogen, Cl-csalkyl C,— 7

' Cealkenyl, C;-Cealkymyl, C3-Cs cycloalkyl, Cs-
~ Cgcycloalkenyl, optionally substituted aryl, optionally




met hyl propi onyl am no) - 3- phenyl met hoxy- propionic acid N
(3-(4-bronmophenyl) -2, 2-di oxo- 2-t hia-I-azaspi ro[ 4. 5] dec-
3-ene-4-yl net hyl )-N-et hyl am de, 2-(R)-2-(2-Am no-2 25.
.met hyl propi onyl am no) - 3- phenyl net hoxy- propi oni ¢ acid N
et hyl - N- (2, 2- di oxo- 3- (4-net hyl phenyl )-2-thia-| -

azaspi ro[ 4. 5] dec- 3- ene-4-yl net hyl )am de, 2-(R)-2-(2

«Ani no- 2- met hyl pr opi onyl ami no) - 3- phenylret hoxy- propi oni c
N- et hyl - N- (1- et hyl - 2; 2- di ox073- phenyl -2-thsa-I 30
azaspiro[ 4. 5] dec- 3-ene-4-yl nethyl).am de, 2-(R)-2-(2-
Am no- 2- net hyl propi onyl am no) - 3- phenyl net hoxy- pr opi oni ¢

12 April 2005

aci d

aci d

N-et hyl - N- (sdb2t gt et 30(3:ﬂhe xah@m/;} )su%st;ht@céd -N aryl
azaspiro[ 4. SLdec -ene- 4 %I rrefi# | am de 'ﬁ%‘
2-(2- Ami no? ¥ PEBF ohyHE: nSy““s'Y the‘EfﬁE) AZ8 P 2005 - 272

pr opi oni ¢ @e&lﬂcmlfaazbm@hpmaqét)b@;azlm axceabheasdtt or
azaspi r o[ 4ga} dgcs 312REa#: Yl net hyl ) - N-et hyl am de, 2-(R)- 2-
- met hyl Er opi onyl am no) -5-phenyl -pentanoic acid

N-et hyl #N- (2, 2- di oxo- 3- phenyl -2-thia-1 5

azaspi ro[ 4. 5] dex- 3- aneodpyre by k) et by2€{ fjms2-1( 3r 2 wherein

Am no- 2- ne hXJSpéd)pl onyl am no) - 3-phenyl met hoxy-propionic acid N-ethyl
(3- (4-fludrophendyl) -2,2-dioxo-2-thia-I-

- azaspiro[ 4. 5] dec- 3- ene- 4- yl met hyl )am de, 2-(R)-2-(2-

Am no- 2- net hyl pg opi Qn&‘&:@'ﬂ\ﬂﬁ) a8- eleida RONEBRRS 12610z Nitlde81:hY 1 -
(3-(4- %uoohe@/ 2-di oxo-2-thia-|I-
tazaspi ro[ 475 ? ene 4y| met hyl ) am de,. 2-(R)-2-(2- N
Am no- 2- net hyl pr opi onyl am no) - 3-phenyl nmet hoxy-propionic acid

N-(3- (2- bronophenyl i- domscin®X 95 2e1 Linfed by any one of Clalms 1

(2 - Am no-

- through 4 wherein R3 is

o

CVV\ON

15

20

25

oot -0

6. A compound as claimed by any one of Clalms 1

through 5 wherein R; 13

7. A compound as claimed by any one of Claims 1

‘through 6 wherein R6 and R7 form a carbocyclic ring.

8. A compound as claimed by any one of Claims 1

" through 6 wherein R6 and R7 are each C;-C; alkyl.

2

N




-

azaspiro[ 4. 5] dec- 3-ene-4-yl nmet hyl ) - N-et hyl am de, 2-(R) 15 1§'A il 2005
(2- Ami no- 2- et hyl pr opi onyl am no) -5-phenyl - pent anoi c P
aci d. N- (3-(2-bronophenyl) -2, 2-di oxo-2-thi a-1 -

azaspiro[ 4. 5] dec- 3-ene-4-yl net hyl ) - N-et hyl am de, 2-(R)-

2- (2- Am no- 2- et hybk pr opi onyl am no) - 5- phenyl - pentanoic acid

N- ( 3- (2- bronmophenyl ) - 2, 2-di oxo-2-thia-1 20 '
azaspiro[ 4. 5] dec- 3- ene- 4-yl net hyl ) - N-2ddry| am de, 2- -
Am rio- N-{2-benzyl oxy-1-[ (3, 3-di net hyl -1, 1-di oxo- 5-

phenyl - 2, 3-di hydro-1 H 1 y6-i sot hi azol - 4-yl -met hyl ) - et hyl -

car banoyl ] - et hyl ) - 2- net hyl - pr opi onam de, 2-(2- Am no- 2-

met hyl - pr opi onyfanm Fo)cobpphadyds paiatingdi by sy of@, 8£2CEaims 1
di met hyl - | +}3di Wl pd, i fiphy - Vi6-

i sot hi azol tkrg?grﬁéﬁ\%ﬁ%%tgﬁyﬁzga%%g? %E%rr%%%ﬂ I\ll-%(df-pendently
benzy! oxy- IEPF‘E?‘E@%%BPB‘-' Sheh@rR Frrgiphing |efyfydrogen, C-Cq
Spi r o[ 4. 4] ARy 3B; esnddcyloptahykhy®! hyl -carbanoyl ] -et hyl) -

2- et hyk- propi onanmi de, 2-(2- Am no- 2- et hyl 30

pr opi onyl am no) - 5- phenyl - pent anoi ¢ aci d [5-(4-chl oro-

phenyl) - 3, 3- di n¥ hy A tolmpding a2 cdadinhsg dpyo-drd lop6- of Claims 1

| sot hi azol efxyhdtptdulr8h iV 48 dewn P GRaAgE nes dyaLiu),

pr opi onyl anmi no) - 5- phenyl - pent anoi ¢ acid (2, 2-di 0xo-3 -273
phenyl - 2) L6-t hi a-1 -aza-spiro[ 4. 4] non- 3-en-4-yl net hyl ) - et hyl am de,
2- Am no- N- ( 2- berizy| axyompdiudd (o elbdméd by any one of Claims 1.

phenyl } &2, j - -t hia-l-aza;spirol 4. 4] non- 3- en-4-yl
-met hyl ??et %ﬁbgﬁgé%?ﬁ%me?h%ﬁ )81?2!1??9{:?% n—“pr opi onam de, 5 -
- 2-(R) - 2-(2- Ami no- 2- net hyl propi onyl am no) - 3- phenyl - et hoxypr opi oni ¢ aci d

N-et hyl - N- (2, 2-1Hi .0X@- 3oRP&MM 2% claimed by any one of Claima 1
thia-1-azagpl [ohd-31 $8S: 31816 40 bRt oY P MedB 279, Lty

15 13. A compound as claimed by any one of Claims 1
through 12 wherein R9 is selected from the group
congisting of optionally substituted thienyl, naphthyl,
0-phenyl and phenyl; wherein the sﬁbstituents are each
:independently selected from the group consisting of Cj-

20 Cg alkyl, -C1-Cg alkoxy, halo(Ci1-Cg alkyl), halo(C1-Cg
alkoxy), O-aryl, CONH;, CONH(Ci-Cg alkyl), NHCO(C3i-Cg
alkyl), SO,NH,, SO,NH(C3-Cg alkyl), NHSO;(Ci-Cg alkyl),
COOH, COO(C1-Cg alkyl), hydroxy, nitro, halo, SO, (Ci.g

. alkyl), and cyano. |

2"5 : E
14. A compound as claimed by any one of Claims 1

through 13 wherein R8 is hydrogen, methyl or ethyl.

15. A compound as claimed by any one of claims 1
30 through 14 wherein W is (CH;)y and m is 1 or 2.




(R)-2-(2- Ami no- 2- net hyl propi onyl am no) - 3 phenyl net hoxypr opi,oni | d

N- (5-(4-chl orophenyl)-3,3- 10 12Ah£28&§ '

di met hyl - 1, | - di oxo- 2, 3-di hydr oi sot hi azol -4-yl nethyl)-N- ethylam de; or a
pharnmaceutically acceptable-salt thereof. 23. A conpound of Claim!l
wherein said conmpound is 15 2-(R)-2-(2-am no-2-nethyl propi onyl am no)-3.
phenyl met hoxy-propi onic acid N-ethyl-N(1-nethyl -2, 2- '

*di oxo0- 3- phenyl - 2-t hi a-| -azaspi ro[ 4. 5]fge- 3-ene-4- yl nethyl )am de; or a
pharmaceutically acceptable salt - thereof. 20 24. A conpound of Claimi
wherein said conpound is 2-(R)-2-(2-Am no-2-nethyl propi onyl am no) - 3-
phenyl met hoxypropi oni ¢ acid N (5-(4-chl orophenyl)-3, 3-

di met hyl -1, 1- di @s0- 23 Seatighydd ois atlaiinzdl b -adynenbyb) -ddaddsei hyl ami de; or a
phar maceutitarlol n2geept qﬁl%li% 9I oo helrrﬁoé.dZS. A forrpound of claim 23 or 24
wher ei n sai pfiar maceutical 'y cceﬁtaa Te¥5aT FE the hydr ochl ori de 30
salt. 26. A pharmaceutical fornulation conprising one or nobre conpounds

according to ani?QneAQ;fon%)BﬁnQr@f:%iia@ﬂ 1Q AR EolREpyoh 25 together with
one or nmore 12 April 2005 4 -274 pharmaceutically acceptable diluents or

carriers
O R
NH,
R131NH
. R15
o) “R16
| : ' R17
\ Q/p\|-~R18
5 R19 .

Formula III .
or a pharmaceutically acceptable salt or solvate
thereof, wherein: 7 :
R13 is 3-phenylpropyl, phenylmethoxymethyl, 3-
10 . indolylmethyl, or cyclohexylmethyl;
R15 is hydrogen, methyl, ethyl, or n-propyl;
R16 and R17 both are methyl or ethyl, or together
with the carbon atom to which they are attached form a
-cyclopentane or cyclohexane ring; i |
15 '7 R18 ig selected from hydrogen, methyl or eﬁhyl{
R19 is thienyl, ﬁaphthyl, thiazolyl, oxazolyl,
pyridinyl, O-phenyl, or phenyl, which is optionally
substituted with one or more substituents independently
gselected from thé_group consisting of C1-Cg alkyl, C1-Ce
20 alkoxy, CONH;, CONH(C1-Cg alkyl), NHCO(C1-Cg alkyl),
SO,NH;, SO,NH(C1-Ce alkyl), NHSO:(C1-Ce alkyl), COOH,”
' C00(C1-Cg alkyl), hydroxy, nitro, halo, S0,(Ci¢ alkyl),
and cyano; and : : ' o '
Q is -5(0);- or ~C(O)-.
25 ’




therefor. 27. A pharmaceutical formulation of Claim26 5 2@
formul ati on conpri ses a conpound according to any one of edi ng
Clainms 1 through 25 and one or nore growth hornone secret agogue conmpounds
.and/or a bone-antiresorptive agent. 10 28. A process for preparing a
conpound of Formula | Q(V R8 Formula | wherein: 15 R is NHR1O0 or
Cr-Coalkyl NHRI 0; R10 selected fromthe group consisting of hydrogen,

°Cl- Cbal kyl, G -C6al kyl (OH), C - Cbal kyd-Hgdenyi (OH)Ri |, and an am no
protecting group; Rll is selected fromthe group consisting of Cl- 20

Céal kyl , C2-C6al kenyl , C1-C6al kyl (O) C1- Ceal kyl, C(O O C1- Coal kyl, aryl,
and Cl-C6al kylaryl; R2 is selected from hydrogen, Cil-C6al kyl; aryl, and

Cl- C6al kyl aryi ; 18R3 A scaploand esk folaimt D wWeadinconss ski(og,Qf 25 .optionally
substituted aryl, Cl-Co6al kylaryl, .Cl- C6al kyl (0)-Cl1-C6al kyl aryl, C3-CB

cycl oal kyl, (C1-C6 alkyl) 12 April 2005 -275 C3-C6 cycl oal kyl, indolyl,

i ndol i nyl, (Cl-@8.alkyompopdd|gfi- Claim 17 wherein Q is -C(0}-. '

5 20. A compound as claimed by any one of Claims 17
through 19 wherein R16 and R17 together with the carbon
atom to which they are attached form a cyclopentane or

cyclohexane fing.

10 21. A compound as claimed by any one of Claims 17
through 19 wherein R16 and R17 both are methyl or ethyl.

‘ 22. A compound of Claim 1 selected from the groﬁp
consisting of 2-(R)-2*(2aAmino—Z-methylpropiqnylamino)~
15 3-phenylmethoxy propionic acid ﬁ-(B-(4~chloropheny1)w
2,2-dioxo~1-methyl-2-thia-1-azaspiro[4.5)dec-3-ene-4-
Ylmethyl) -N-ethylamide, 2-(R)-2-(2-Amino-2- '
methylpropionylamino) 3-pheny1methoxy pPropionic aczd N-
(3~ (4-chlorophenyl) -2,2-dioxo-2-thia-1- azasp1ro[4 5]dec~
20 '3—ene—4-y1methy1)-N-ethylamlde, 2-(R)-2-(2-Amino-2-
methylpropionylamino)—3—phenylmethoxy-propionic’acid N-
_(37(4-chloropheny1)—2,2—dioxo-2—thiafl-azaspiro[4.Sldeé;
3-ene-4-ylmethyl) -N-methylamide, 2-(R)-2-(2-Amino-2-
meﬁhylpropionylamino);3-(3-ihdoly1)‘propionié acid N-(3-
25 (4-chlorophenyl) -2, 2-dioxo-2-thia-1-azaspiro[4.5]dec-3-
éne-4-y1méthy1)~N-ethy1amide, 2-(R)-2-(2-Amino-2-
methylpropionylamino) - 5-pheny1—pentanoic‘acid N-{3-{4-
chlorophenyl) -2, 2-dioxo-2- thla—l azaspiro{4 5]dec-3-ene-.
o 4- ylmethyl)-N-ethylam1de, 2- (R} -2- (2-Amino-2- BRI
30 ° methylproplonylamlno) 3—phenylmethoxy propionic acid N-
(3—(4—tert-bﬁtylpheny1)-2,2-diox042—thia-i— '
_ azasPiro[4.S]dec-B-ene-44y1methyl)fN-ethylamide, 2-(R) -
2- (2-Amino-2-methylpropionylamino) -3 -phenylmethoxy-
propionic acid N- (3- (4-chloro-phenyl) -2,2-dioxo-2-thia-




10 where mis a nunber R6 and R7 are independently sel ectel%l{gr?gba e group
Cl- Coal kylaryl; Wis -CH2C6H4- or -(CH2)m selected fro
hydr ogen, Cl-C6al kyl, aryl, Cl-C6al kylaryl, C2- Co6alkenyl; 5 R5 is sel ect ed
*from hydrogen, Cl-C6al kyl, aryl, and consi sti ng of hydrogen, Cl-Csal kyl,
C2- C6al kenyl, or R6 20 25 and R7 together with the carbon atomto which,
Jhey are attached may forma carbocyclic ring of up to 8 atons which is
pptionally partly unsaturated; R8 is-s®lected fromthe group -consisting. of
15 hydrogen, Cil-C6al kyl, aryl, and Cl-C6al kylaryl; RO is selected fromthe
group consisting of hydrogen, Cl-C6al kyl, C2-Cgal kenyl, C2-C6al kynyl, C3-
Cecycl oal kyl, C3-C3cycl oal kenyl, optionally substituted .aryl, optionally
subst i t ut ed! =TxagP}ro [bdlidesaB FsnerdHy ikt hy K2)N- prSpai sthidy,y 2 -
(K1) (K2), 'O(ﬁ¥L2C&§LKM1noJ%ﬂﬁegﬂ BRioh &Qﬂlng}ﬁ%r h tionally substituted
-S-aryl, - |-arX| c( 1)N( Y—Oar Iyar EK%‘PP-N-aryI N W( \ R7
pe tanoit acid (3 (4~ chlorophenyl) 2 2— ioxo-2-thia-1- ,
azaspzro[4.5]dec-3~ene—4-y1methy1)—N-methylamlde, 2-(R)-
5 2-{2-Amino-2-wethylpropionylamino) -3-phenylmethoxy-
propionic acid N-ethyl-N-(l-methyl-2,2-dioxo-3-phenyl-2-
thiaél—azaspiro[4.5]dec~3-ene-4-ylmethy1)amide, 2-(R)-2-
(24Amino—2—methylpropionylamino)~3-phenylmethoxy-
Propionic¢ acid N-({3-(3-chlorophenyl)-1l-methyl-2,2-dioxo-

10 2-thia-l-azaspiro{4.5}dec-3-ene-4-ylmethyl) -N-
ethylamide, 2-(R)-2-(2-Amino-2-wmethylpropionylamino) -3-
phenylmethoxy-propionic acid N-(3-(2-chlorophenyl) ~-1-

. methy1-2,2—dioxo—2-thia~1—azaspiro[4.5]dec-3—ene-4-
Ylmethyl) -N-ethylamide, 2-(R)-2-(2-Aminc-2- _

15 wethylpropionylamino)-3-phenyl-methoxypropionic acid N-
ethyl—N-l-methyl-2,2-dioxo—34(4—trif1uoromethy1phenyl)~
2-thia-l-azaspiro[4.5)dec-3-ene-4-ylmethyl)amide, 2~(R}—
2-(Z-Amino-z-methylpropionylamind)—3-pheny1methoxy—
:pr0pionic acid N-ethyl-N-(1l-methyl-3-(4-nitrophenyl)-

20 2,2-dioxo-2-thia-l-azaspirol[4.5)dec-3-ene-4-

_ Ylmethyl}amide, 2-(R)-2-(2-Amino-2- _
.methylpropionylamino)-3-phenylmethoxy-propiohic acid N-
63-(4—hromopheny1}—2,g-dioxo—z-thia—l-a%aspiro[4.5]dec-
3-ene-4-ylmethyl) -N-ethylamide, 2-(R)-2- (2-Amino-2-

25 methylpropionylaminp)*3-phenylmethoxy;propionic acid N-
ethyl-N-{2,2-dioxo-3- (4-methylphenyl) -2-thia-1-
azaspiro{4.5]dec-3-ene—4—y1methy1)amide, 2-{R)-2-(2-
Amino-z-methylpropionylamino)-3-phenylmethoxynpropionic

, ‘acid N—ethyi-N—(1-ethy1-2;2-dioxofB-phenyl-2-thiéfif

30 azaspiro[4.5]dec-3—ene-4—y1methy1)amide, 2- (R)-2- (2-

' Amino—2-methylprogionylamino)-3~pheny1methoxy-propidnic

~acid N—gthyi-N-(z,z-dioxo-B-(3-phendxyphenyl)—2-thia~i-
azaspiro(4.5}dec-3-ene-4-ylmethyl) -N-ethylamide, 2- (R)-
2-(2-Amino—z-methylpropionylaﬁino)—3-phenylmethoxy~




R5 on Co6al kyl aryl, wherein Kl is halo or -CF3 and K2 hydr | o or
-CF3; and Qis -S(0Q2- or -C(o)-; conprising coupling a cog%@ h f Fornul a
I X with a compound of Formula, XI' RO IX, is 12 April 2005 4 -276 R3 H
Ra*rif 01 O COH xi, 29. A process for preparing a conpound of Fornula I
R4--\KN, R 5. R5 NRO RG QNR8 Formula | wherein: Rl is NL1R10 or
Cl- Coal kyl NHR10; R10 selected fromthe group consisting of hydrogen, .-
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propionic acid N-({3-(3-bromophenyl)-2,2-dioxo-2-thia-1-
azaspiro[4.5]dec—3*ene-4—Y1méthy1)—N—ethylamide. 2-(R) -
2-(2-Aminb-z—methylpropionylamind)-5-phenyl~pentanoic
acid N-ethyl-N-(2,2-dioxo-3-phenyl-2-thia-1-

§ azaspiro[4.5]ldec-3-ene-4-ylmethyl)amide, 2-(R})-2-(2-
Amino-z-methylpropionylamino)—3—phenylmethoxy*propionic
acid N-ethyl-N- (3-(4-fluorophenyl)-2,2-dioxo-2-thia-1-
azaspiro{4.5]dec-3-ene-4-ylmethy1}amide, 2-(R)-2-{2-
Anmino-2-methylpropionylamino) -5-phenyl -pentancic¢c acid N-

10 ethyl-N-(3-{4-fluorcphenyl)-2,2-dioxo~-2-thia-1-
azaspiro[4.5]dec-3-ene-4-ylmethyl)amide, 2-(R)-2-(2-
Amino-2-methylpropionylamino) -3-phenylmethoxy-~propionic

- acid N-(3-{2-bromophenyl)-2,2-dioxo-2~-thia-1-

azaspiro[4.5]dec-3-ene~4~ylmethy1)-N-ethylamide, 2-(R) -
15 2-(2-Amino-2-methylpropionylamino}-5-phenyl-pentanocic

acid.N—(3-(2-bromophenyl}-2,2Adioxof2—thia;1-

azaspiro{4.5]dec-3-ene-4-ylmethyl) -N-ethylamide, 2-(R)-

2~(Z—Amino?z-methylpropionylamind)-5-pheny1-pentanoic
acid-N—(3-(2—bromopheny1}—2,2-dioxo?2-thia~1—

20 :azaspiro[4 5]dec-3-ene-4-ylmethyl) ~-N-ethylamide, 2-
Amino-N-{2-benzyloxy-~1-[(3,3-dimethyl-1,1- dioxo-5- .
phenyl -2,3-dihydro-1H-1y*-isothiazol-4- ylwmethyl)-ethyl—
carbamoyl]»ethyl} 2~methyl-prop10nam1de, 2~ (Z-Amlno -2-
methyl—proplonylamlno) - phenyl-pentanoxc acid (3, 3-

25 dimethyl-1,1-dioxo-5-phenyl-2,3-dihydro-1H-1y°-
isothiazol-4-ylmethyl) -ethyl-amide, 2-Amino-N-{2-

benzyloxy-1-[2,2-dioxo-3-phenyl-2A°-thia-1-aza-
spiro[4. 4]non 3-en-4-ylmethyl) -~ethyl- carbamoyl] ethyl}-
2-methyl-propionamide, 2- (2-Amino-2- methyl- -

30 propionylamlno)-5-pheny1-pentan01c acid [5-(4—chlorof
phenyl) -3, 3-dimethyl-1,1-dioxo-2,3-dihydro-1H-1¢"-

'isothiazol-4-y1methy1]-ethylamidé, 2- (2-Amino-2-methyl-
propionylaﬁino)-s-phenyl-pentanoic acid (2,2-dioxo-3-



10 C1-Ceal kyl, C1-GC6al kyl (OH), C1-Cgal kylidenyl (OH) R11, an (P?]p%qd‘g
protecting group; Rl1 is selected fromthe group consi stl ng Coal kyl ,

C2- Coal kenyl , . C1- C6al kyl (O) C1- C6al kyl, C(O O Cl- Cé6al kyl, aryl, and

«Cl- C6al kyl aryl 15 R2 i s selected from hydr ogen, C1-Cbal kyI aryl, and
Cl- Coal kyl aryl ; R3 is selected fromthe group consisting of optionally.
substituted aryl Cl- Coal kyl aryl, Ci1- C6al kyl (0) - C1- Co6al kyl aryl

¢C3- C8cycl oal kyl, (Ci -C6 al kyl) 20 C32G8cycl oal kyl, indolyl, indolinyl,
(C1-C6 al kyl) i ndolyl; R4 |Is hydrogen, Cl-Cgal kyl, aryl, Cl-C6alkyl aryl,
C2-C6 al kenyl; -277 R5 is selected from hydrogen, Cl-C6al kyl, aryl, and
C1- Csal kyl aryl Ws -CH2C6H, -or - (CH2)m where mis a nunber selected
from1l to @heEyR@}éndhfé?—laraeai-ﬁlﬁlﬁpﬂmdar)hby-seére@pgdmétwm)t-he group

Wih the SEPBEMEIEH LoMI N RSB R LAl ha R PP & car booyol | o
ring of upphenjsl)atmrzsdlmmm%shﬁpm-@rza%mwg hYnuﬂSﬂéﬂ—@t—?@; 10 R8is .
1 ol kyl APoPH T e Ry 1 PRy G tEL SR SPRRR hycl ogen.
Cl- Coal kyl 2-@R} Chal2dcadmiho - TLeCBxl kyryiony@3mino) -3 -phenyl - :
methoxypropionic acid N-ethyl-N-(2,2-dioxo-3-phenyl-2-
thia-l-azaspiro{4.5]dec-3-ene-4-ylmethyl)amide and 2-
{R) -2~ (2-Amino-2-methylpropionylamino) -3-
phenylmethoxypropionic acid N- (5- (4-chlorophenyl)-3,3-
10 dimethyl-1,1-dioxo-2,3-dihydroisothiazol-4-ylmethyl)-N-
' ethylamide; or a pharmaceutically acceptable salt

thereof.

23. A compouhd of Claim 1 wherein said compound is

15 2-(R)~2-(2—amino—2—methylpropionylamino)-3-

' phenylmethoxy-propionic acid N-ethyl-N-(l-methyl-2,2-
dioxo-3-phenyl-2-thia-1-azaspiro{4.5]dec-3-ene-4-
yimethyl)amide; or a pharmaceutiéally acceptable salt
.thereof. |

20 )

24. A compound of Claim 1 wherein said compound is
2A(R)-2—(2—Amino~2-methylpropionylamino)43- .
phenylmethoxypropionic acid N-(5- (4-chlorophenyl) -3, 3-
dimethyl—l,1-dioxo-2,3-dihydroisothiazol-4-ylmethylj—N-

25 ethylamide; or a pharmaceutically acceptable salt
théreof.

25. A compound of Claim 23 or 24 wherein asaid
pharmaceutically acceptable salt is the hydrochioride
30 salt. | '

'26. A pharmaceutical formulation comprising one or
.more. eompounds according to any one of the preceding
Claims 1 through 25 together with one or more _




C3cycl oal kyl, C3-C6cycl oal kenyl, optionally substituted 1]3 rﬂ¥5
optionally substituted -0-aryl, optionally substituted -N-arﬁ ) %%I onal |y
substituted -S-aryl, - aryl-aryl (Kl)(K2), -0-aryl-aryl (Kl)(K2), -Naryl-
caryl (KlI') (K2), -S-aryl-aryl (K1)(K2),-0O Cl-C6al kyl, and Cl- C6al kyl aryl,
wherein K1 is halo or -CF3 and K2 is 20 hydrogen, halo or -CF3; and Qs
-5(0)2- or -C(O-; conprising deprotecting a group of the fornula la' 25
*la'; wherein PGis an am no-protecting7group. 12 April 2005 -278 30. A
conpound according to any one of the preceding Cainms 1 through 25 for use
in a nmethod of treating the human or ani mal body by therapy. 5 31. Use of
a conpound according to any one of preceding Clains 1 through 2S in the
manuf act ur eplefrmacenetialdiyeat-céptalb e atiilngnas phy staahragirgal condi ti on which
may be modylated hy an increase in _endogenous growth hornone. LO

27. A pharmaceutical formulation of Claim 26
5 wherein the formulation comprises a compound according
to any one of the preceding Claims 1 through 25 and one
or more growth hormone secretagogue compounds and/or a

bone-antiresorptive agent.

10 - 2B. A process for preparing a compound of Formula
I
0. R1
R3 Y
3 N
R4 “R2
R5
0~ N
| R R6
w R7 |
Q=N
R8
Formula I
wherein:
15 . Rl is NHR10 or C:;-CealkylNHR10;

R10 selected from the group consis;:ing of'hydfogen,
C1~Cealkyl, C;-Cealkyl({OH),.Ci-Cealkylidenyl (OH)R11, and
an amino protecting group; | .
R11l is selected from the group consisting of C,-
20 Cealkyl, C;-Csalkemyl, Ci-Cealkyl (0)Ci-Cealkyl, C(0)O-C;-
Cealkyl, aryl, and C,-Csalkylaryl;
7 R2 is selected from hydrogen-, C;-Csalkyl, 'ér_y';i,, and
C:-Csalkylaryl; '
, R3 is selected from the group consisting of
25 . opticnally substituted aryl, C1—C5a1kyléryl, Cy-
- Cealkyl (0) -C1-Cealkylaryl, Ci-Ca cycloalkyl, (Ci-Cs alkyl)
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C3-Cq cycloalkyl, indolyl, indolinyl, (C;-Cs alkyl)

indolyl;

R4 is hydrogen, C;-Cgalkyl, aryl, Ci-Csalkylarvl, C,-
Cealkenyl;
RS is selected from hydrogen, C;-Csalkyl, aryl, and
C1-Cealkylaryl;

W is -CHzCgHy- or -(CHz)m, where m is a number
selected from 1 to 4; '

RE6 and R7 are independently selected from the group
consisting of hydrogen, C;-Cealkyl, C;-Csalkenyl, or R6
and R7 together w‘it-:h the carbon atom to which they are

attached may form a carbocyclic ring of up to B atoms

" which is optionally partly unsaturated;

R8 is selected from the group congisting of
hydrogen, C;-Csalkyl, aryl, and C,-Cgalkylaryil;

'R9 is sgelected from the group consisting of
hydrogen, C,-Csalkyl, Cz-Csalkenyl, C;-Cealkynyl, C3-
Cgcycloalkyl, C3-Cseycloalkenyl, optionally substituted

aryl, optionally substituted -VO-ar,yl,' opticnally

subgtituted -N-aryl, optionally substituted -S-aryl, -
aryl-aryl (Ki) (K2), -O-aryl-aryl (K1) (K2), -N-aryl- 7
aryl (K1) (K2), -S-aryl-aryl (K1) (K2),-0-C;-Csalkyl, and C;-
Cealkylaryl, wherein Kl is halo or -CF; and K2 is
hydrogen, halo or -CFi; and

Q is -8{0);- or -C(0})-;
comprising coupling a compound of Formula IX‘

R5

; WRG R7

N—W F.,Ra : R
Mg T
Re IX’

~with a compound of Formula XI‘




10

15

20

Ci1=Cealkyl, C;-Cealkyl (OH), C;-Csalkylidenyl (OH) R11, and
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R3

R4 E_m-/m |

o 0
OH XI’.

29. A process for preparing a compound of Formula

O~ _R1
R4 “R2
_R5

07 "N
| R?  Ré
w

R7

Q=N
R8
Formula I
wherein: . o ) . TR
Rl ig NHR10 or C1-Csalkylmﬂ210;
- R10 selected from the group consisting of hydrogen,

an amino protecting group; _

R11 is selected from the group caniéting of Ci-
Csalkyl, C;-Csalkenyl, C;-Csalkyl (0)Ci-Cealkyl, C{0)O-C;-
Cealkyl, aryl, and C,-Cealkylaryl; _ .

R2 is selected from hydrogen, C1-Csa1ky1 aryl and
Ci-Csalkylaryl; _

R3 is selected from the group coniisting of
optionally substituted aryl Ci-Cgalkylaryl, C;-

- Cgalkyl {0) -cl—csalkylaryl C3-Cg cycloalkyl, (C;-C& alkyl)

C3-Cy cycloalkyl, indolyl, J.ndollnyl, {Cs~Cs alkyl)
indolyl; : g
‘R4 is hydrogen, C;-Csa'lkyl, aryl, Cy-Cealkylaryl,

-C2~Cs alkenyl ;
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R5 is selected from hydrogen, C;-Csalkyl, aryl, and
Cy1-Cgalkylaryl; -

W is -CH,CgHs- or - (CH}w, where m is a number
selected from 1 to 4;

R6 and R7 are independently selected from the group
consisting of hydrogen, C;-Csalkyl, Cp-Cealkenyl, or R6
and R7 together with the carbon atom to which they are
attached may form a carbocyclic ring of up to 8 atoms
which is optionally partly unsaturated;

- R8 is selected from the group consisting of
hydrogen, C;-Cgalkyl, aryl, and C;-Csalkylaryl;

R9 is selected from the group consisting of

-hydrogen, C,;-Cgalkyl, Cp-Csalkenyl, C;-Cgalkynyl, Ci-

Cscycloalkyl, Ci-Cgcycloalkenyl, optionally substituted
aryl, optionally substituted -O-aryl, opt-ionaliy
substituted -N-aryl, optionally subsi:.ituted ~-S-aryl, -
aryl-aryl (K1) (K2), -O-aryl-aryl(Ki) (K2}, -N-aryl-
aryl (K1) (K2), -S-aryl-aryl (K1) (K2),-0-Cy-Cealkyl, and Cy-
Csalkylaryl, wherein K1 is halo or -CF; and K2 ig
hydrogen, halo or -CF3;; and

Q is -8(0)2- or -C{0)-;

comprising deprotecting a group of the formula Ia‘

Ia’; wherein PG is an amino-protecting group.
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30. A compound according to any one of the
preceding Claims 1 through 25 for use in a method of

treating the human or animal-bbdy‘by'therapy.

5 31. Use of a compound according to any one of
preceding Claims 1 through 25 in the manufacture of a
medicament for treating a physiological condition which
may be modulated by an increase in endogenous growth
hormone.

Lo






