
TITLE OF THE INVENTION 3, 4 - SUBSTITUTED PIPERIDINE
DERIVATIVES AS RENIN INHIBITORS JOINT RESEARCH
AGREEMENT The claimed invention was made as a result
of activities undertaken within the scope of a joint
research agreement between Merck & Co., Inc. and
Actelion Pharmaceuticals Ltd. The agreement was
executed on December 4, 2003. The field of the
invention is described below. CROSS-REFERENCE TO
RELATED APPLICATIONS This application claims the
benefit of U.S. Provisional Application Nos.
61/188,303 and 61/126,529, filed August 7, 2008 and
May 5, 2008, respectively. FIELD OF THE INVENTION The
invention relates to novel renin inhibitors of the
general formula (I). The invention also concerns
related aspects including processes for the
preparation of the compounds, pharmaceutical
compositions containing one or more compounds of
formula (I) and especially their use as renin
inhibitors in cardiovascular events and renal
insufficiency. BACKGROUND OF THE INVENTION In the
renin-angiotensin system (RAS) the biologically active
angiotensin II (Ang II) is generated by a two-step
mechanism. The highly specific enzyme renin cleaves
angiotensinogen to angiotensin I (Ang I), which is
then further processed to Ang II by the less specific
angiotensin-converting enzyme (ACE). Ang II is known
to work on at least two receptor subtypes called ATi
AT2. Whereas ATi seems to transmit most of the known
functions of Ang II, the role of AT2 is still unknown.
Modulation of the RAS represents a major advance in
the treatment of cardiovascular diseases. ACE
inhibitors and ATi blockers have been accepted to
treat hypertension (Waeber B. et al, "The
renin-angiotensin system: role in experimental and
human hypertension", in Birkenhager W. H., Reid J. L.
(eds): Hypertension, Amsterdam, Elsevier Science
Publishing Co, 1986, 489-519; Weber M. A., Am. J.
Hypertens., 1992, 5, 247S). In addition, ACE
inhibitors are used for renal protection (Rosenberg M.
E. et al. , Kidney International, 1994, 45, 403;
Breyer J. A. et al., Kidney International, 1994, 45,
S156), in the prevention of congestive heart failure
(Vaughan D. E. et al, Cardiovasc. Res., 1994, 28, 159;
Fouad-Tarazi F. et al., Am. J. Med, 1988, 84 (Suppl.
3A), 83) and myocardial infarction (Pfeffer M. A. et
al, N. Engl J. Med, 1992, 327, 669).The rationale to
develop renin inhibitors is the specificity of renin
(Kleinert H. D., Cardiovasc. Drugs, 1995, 9, 645). The
only substrate known for renin is angiotensinogen,
which can only be processed (under physiological
conditions) by renin. In contrast, ACE can also cleave
bradykinin besides Ang I and can be by-passed by
chymase, a serine protease (Husain A., J Hypertens.,
1993, 11, 1155). hi patients, inhibition of ACE thus
leads to bradykinin accumulation causing cough (5-20%)
and potentially life-threatening angioneurotic edema
(0.1- 0.2%) (Israili Z. H. et ah, Annals of Internal
Medicine, 1992, 117, 234). Chymase is not inhibited by
ACE inhibitors. Therefore, the formation of Ang II is
still possible in patients treated with ACE
inhibitors. Blockade of the ATi receptor (e.g. by
losartan) on the other hand overexposes other
AT-receptor subtypes (e.g. AT ) to Ang II, whose
concentration is significantly increased by the
blockade of ATi receptors. In summary, renin
inhibitors are expected to demonstrate a different
pharmaceutical profile than ACE inhibitors and ATi
blockers with regard to efficacy in blocking the RAS
and in safety aspects. The present invention relates
to the identification of renin inhibitors of a
nonpeptidic nature and of low molecular weight.
Specifically, orally active renin inhibitors are
described which are of long duration of action and
active in indications beyond blood pressure regulation
where the tissular renin-chymase system may be
activated leading to pathophysiologically altered
local functions such as renal, cardiac and vascular
remodeling, atherosclerosis, and possibly restenosis.
The compounds described in this invention represent a
novel structural class of renin inhibitors. SUMMARY OF
THE INVENTION The present invention is directed to
certain compounds and their use in the inhibition of
the renin enzyme, including treatment of conditions
known to be associated with the renin system.The
invention in particular is directed to compounds of
Formula I: and optically pure enantiomers, mixtures of
enantiomers such as racemates, diastereomers, mixtures
of diastereomers, diastereomeric racemates, mixtures
of diastereomeric racemates, meso-forms, salts,
solvates, and morphological forms thereof, wherein
constituent members are provided herein. BRIEF
DESCRIPTION OF THE DRAWINGS FIGURES IA-B illustrate a
comparison of TD vs. PO delivery of the test compound
on mean arterial blood pressure in dTG rats. FIGURE 2
illustrates a solid state C-13 CPMAS NMR spectrum for
the crystalline Form I . FIGURE 3 illustrates a
thermogravimetric analysis curve of crystalline Form
I. FIGURE 4 illustrates a differential scanning
calorimetry ("DSC") curve of crystalline Form I.
FIGURE 5 illustrates an X-ray diffraction pattern of
crystalline Form I.DETAILED DESCRIPTION OF THE
DISCLOSURE The present invention provides compounds
having Formula I : 



or a pharmaceutically acceptable salt thereof,
wherein: Rl is selected from the group consisting of:
Ci-C -alkyl, C3-C6 cycloalkyl, C2-C6 alkenyl, C3-C6
cycloalkenyl and C2-C6 alkynyl, wherein each of the
foregoing is optionally substituted with 1-3 halogens
and/or C1-C5 alkoxy; R2 and R3 are independently
selected from the group consisting of: hydrogen,
halogen, C1-C5 alkyl, C3-C8 cycloalkyl, C2-C5 alkenyl,
C3-C8 cycloalkenyl, C2-C5 alkynyl, cyano, C1-C5
alkoxy, aryl and heteroaryl, wherein said heteroaryl
contains from 1 to 3 heteroatoms, independently
selected from the group consisting of: N, O and S,
wherein each N is optionally in the form of an oxide
and each S is optionally in the form of an oxide
selected from the group consisting of: S(=O) and
S(=O)2, wherein said aryl and heteroaryl are
optionally substituted with 1-4 halogens, wherein said
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl and
alkoxy are optionally substituted with 1-3
substituents, each of which is independently selected
from the group consisting of: halogen, C1-C5 alkyl,
C2-C5 alkenyl, cyano and C1-C5 alkoxy, wherein each of
the foregoing alkyl, alkenyl and alkoxy substituents
is optionally substituted with 1-3 halogens; W is
cyclopropyl, unsubstituted or mono-, di-, tri-, terra-
or penta-substituted with fluorine; X is selected from
the group consisting of: OR4, R4 -(C1-C5
alkylene)-(O)0- 1-aryl and -(C 1-C5 alkylene)-(O)0-
1-heteroaryl, wherein R4 is selected from the group
consisting of: hydrogen, Ci -C5 alkyl, C3-C8
cycloalkyl, C2-C5 alkenyl, C3-C8 cycloalkenyl, C2-C5
alkynyl, Ci-C5-cyano, -(Ci-Cs alkylene)-O-R5, -(Ci -C5
alkylene)-N(-R5)-C(=O)-(Ci-Cs alkyl), -(C1-C5
alkylene)- C(=O)-N(-R5)-(CI-C5 alkyl), -(C1-C5
alkylene)-N(-R5)-C(=O)-O-(Ci-C5 alkyl), -(C1-C5
alkylene)-O-C(=O>N(-R5)-(Ci-C5 alkyl);-(Ci-Cs
alkylene)-N(-R5>(Ci-Cs alkyl), -(C1-C5
alkylene)-S-(Ci-C5 alkyl), -(C1-C5
alkylene>S(=O)-(Ci-Cs alkyl) and -(C1-C5 alkylene)-
SC=O)2 -(Ci-C 5 alkyl), wherein R4, except hydrogen,
is optionally substituted with 1-3 substituents,
independently selected from the group consisting of:
halogen, C(=O)OH, C1-C5 alkyl, C2-C5 alkenyl, and
C1-C5 alkoxy, wherein each of the alkyl, alkenyl, and
alkoxy substituents is optionally substituted with 1-3
halogens, wherein the heteroaryl of the -(C 1-C5
alkylene)-(0) q- 1-heteroaryl contains 1-3
heteroatoms, independently selected from the group
consisting of: N, O and S, wherein each N is
optionally in the form of an oxide and each S is
optionally in the form of an oxide selected from the
group consisting of: S(=O) and S(=O)2, wherein the
aryl and heteroaryl of -(C1-C5 alkylene)-(0) q-l-aryl
and -(Ci- C5 alkylene)-(0) q-l -heteroaryl,
respectively, are optionally substituted with 1-4
halogens, and wherein R is selected from the group
consisting of: hydrogen, C1-C6 alkyl, C3-C6
cycloalkyl, C -C alkenyl, C3-C6 cycloalkenyl, and C2
-C alkynyl, wherein each of the foregoing alkyl,
cycloalkyl, alkenyl, cycloalkenyl and alkynyl
substituents is optionally substituted with 1-3
halogens; Z is Ci-C 2 alkylene optionally substituted
with l -2 substituents, independently selected from
the group consisting of: halogen, C1-C3 alkyl and C3
cycloalkyl, wherein the foregoing alkyl and cycloalkyl
substituents are optionally substituted with 1-3
halogens; n l is 0 or 1; Y is (i) a five- or
six-membered saturated or unsaturated heterocyclic or
carbocyclic monocyclic ring ("monocyclic ring") or
(ii) a five- or six-membered saturated or unsaturated
heterocyclic or carbocyclic ring which is fused to a
five- or six-membered saturated or unsaturated
heterocyclic or carbocyclic ring ("fused ring"),
wherein the heterocyclic ring(s) of (i) or (ii)
contain from 1-3 heteroatoms, independently selected
from N, O and S, wherein each N is optionally in the
form of an oxide and each S is optionally in the form
of an oxide selected from the group consisting of:
S(=O) and S(=O)2, wherein the heterocyclic or
carbocyclic ring(s) of (i) or (ii) is optionally
mono-, di-, tri-, terra-, penta- or hexa-substituted,
each substituent of which is independently selected
from the group consisting of: (1) halogen, (2) -OH,(3)
-NH(R6), (4) oxo, (5) -C(=O)-R6, (6) -O-C(=O)- R6, (7)
Ci -C5 alkyl optionally substituted with 1-3 halogens,
(8) C3-C8 cycloalkyl optionally substituted with 1-3
halogens, (9) C2-C5 alkenyl optionally substituted
with 1-3 halogens, (10) C3-C8 cycloalkenyl optionally
substituted with 1-3 halogens, ( 11) C2-C5 alkynyl
optionally substituted with 1-3 halogens, (12) C1-C5
alkoxy optionally substituted with 1-3 halogens, 



(13) cyano, (14) Ci C5-cyano optionally substituted
with 1-3 halogens, (15) -OCF3, (16) -C(R7)3, (17)
-(C1-C5 alkylene)-OR8 optionally substituted with 1-3
halogens, (18) -N(R6)-(Ci-C5 alkylene)-OR8 optionally
substituted with 1-3 halogens, (19) -O-(Ci-C5
alkylene)-OR8 optionally substituted with 1-3
halogens, (20) -S-(C 1-C5 alkylene)-OR8 optionally
substituted with 1-3 halogens, (21) -S(=O)-(Ci-C5
alkylene)-OR8 optionally substituted with 1-3 halogens
(22) -S(=O)2-(Ci-C5 alkylene)-OR8 optionally
substituted with 1-3 halogens, (23) -(C1-C5
alkylene)-N(R6)-C(=O)-(Ci-C5 alkylene)-R8 optionally
substituted with 1-3 halogens, (24) -(C1-C5
alkylene)-N(R6)-C(=O)-OR8 optionally substituted with
1-3 halogens, (25) -(C1-C5 alkylene)-N(R6)(R8)
optionally substituted with 1-3 halogens, (26)
-CHC1-C5 alkylene)-C(R6)2-C(=O)OR8 optionally
substituted with 1- 3 halogens, (27) -(C1-C5
alkylene)-C(R6)2-C(=O)-OR8 optionally substituted with
1-3 halogens, (28) -O-(Ci-C5 alkylene)-morpholine
optionally substituted with 1-3 halogens, (29)
-OC(=O)-morpholine, (30) -SR8, (31) -S(=O)-R8,(32)
-S(=O)2-R8 (33) -N(R6)(R8), (34) -(C1-C5
alkylene)-C(R6)2-(R8) optionally substituted with 1-3
halogens, (36) C2-C5 alkenyl-OR8 optionally
substituted with 1-3 halogens, (37) C2-C5 alkynyl-OR8
optionally substituted with 1-3 halogens, (38) -(C1-C5
alkylene)-C(=O)-(Ci-C5 alkylene)-R8 optionally
substituted with 1-3 halogens, (39) -(C1-C5
alkylene)-O-C(=O)-(Ci-C5 alkylene)-R8 optionally
substituted with 1-3 halogens, (40) -(C1-C5
alkylene)-C(=O)-N(R6)(R8) optionally substituted with
1-3 halogens, (41) -(C1-C5 alkylene)-O-C(=O)-N(R6)(R8)
optionally substituted with 1-3 halogens, (42) -(C1-C5
alkylene)-SR8 optionally substituted with 1-3
halogens, (43) -(C1-C5 alkylene)-S(=O)-R8 optionally
substituted with 1-3 halogens, and (44) -(C1-C5
alkylene)-S(=O)2-R8 optionally substituted with 1-3
halogens, wherein R6 is selected from the group
consisting of: hydrogen, C1-C6 alkyl, C3-C8
cycloalkyl, C2-C6 alkenyl, C3-C8 cycloakenyl and C2-C6
alkynyl, wherein each of the foregoing alkyl,
cycloalkyl, alkenyl, cycloalkenyl and alkynyl
substituents is optionally substituted with 1-3
halogens, wherein R is halogen, wherein R8 is selected
from the group consisting of: hydrogen, C1-C6 alkyl,
C3-C8 cycloalkyl, C2-C6 alkenyl, C3-C8 cycloalkenyl
and C2-C6 alkynyl, wherein each of the foregoing
alkyl, cycloalkyl, alkenyl, cycloalkenyl and alkynl
substituents is optionally substituted with 1-3
halogens, wherein R is selected from the group
consisting of: -C(H)(OH)-, -C(=O)-, -OC(=O)-, -C(O)O-,
-0-, -0C(=0)0-, C1-C5 alkylene, C2-C5 alkenylene,
-N(R6)-, -S-, -S(=0)-, -S(=0)2-, -N(R6)-C(=0)-,
-C(=O)-N(R6)-, -0C(=0)-N(R6)-, -N(R6)-C(=O)O-,
-N(R6)-S(=O)2 , -S(=O)2-N(R6)-, wherein each of the
foregoing alkylene and alkenylene substituents is
optionally substituted with 1-3 halogens, and wherein
R6 is defined above, and wherein RlO is a five- or
six-membered saturated or unsaturated heterocyclic or
carbocyclic ring which is optionally mono-, di-, tri-,
terra- or penta-substituted,wherein each substituent
is independently selected from the group consisting
of: halogen, -OH, - SR6, -N(R6)(R8), C1-C5 alkyl,
C3-C8 cycloalkyl, C2-C5 alkenyl, C3-C6 cycloalkenyl,
C2-C5 alkynyl, C1-C5 alkoxy, cyano and Cj-Cs-cyano,
wherein said heterocyclic ring contains from 1 to 3
heteroatoms, independently selected from N, O and S,
wherein each N is optionally in the form of an oxide
and each S is optionally is in the form of an oxide
selected from the group consisting of: S(=O) or
S(=O)2, and wherein R6 and R8 are defined above. In
one embodiment, the invention provides compounds of
Formula I, or a pharmaceutically acceptable salt
thereof, or an optical isomer thereof, wherein the
monocyclic or fused ring(s) of Y (i) or (ii),
respectively, is selected from the following: 



optionally mono-, di-, tri-, tetra- or
penta-substituted as described in Formula I. In
another embodiment, the invention provides compounds
of Formula I, or a pharmaceutically acceptable salt
thereof, or an optical isomer thereof, wherein Rl is
-CH3 or -CH2CH3. In another embodiment, the invention
provides compounds of Formula I, or a pharmaceutically
acceptable salt thereof, or an optical isomer thereof,
wherein R2 and R are independently selected from the
group consisting of: H, -OCH2OCH3 and -CH3.In another
embodiment, the invention provides compounds of
Formula I, or a pharmaceutically acceptable salt
thereof, or an optical isomer thereof, wherein X is H,
-OH or -OCH3. In another embodiment, the invention
provides compounds of Formula I, or a pharmaceutically
acceptable salt thereof, or an optical isomer thereof,
wherein W is cyclopropyl. hi another embodiment, the
invention provides compounds of Formula I, or a
pharmaceutically acceptable salt thereof, or an
optical isomer thereof, wherein (Z)n I is -CH2- or a
bond. In another embodiment, the invention provides
compounds of Formula I, or a pharmaceutically
acceptable salt thereof, or an optical isomer thereof,
wherein: Rl is C1-C2 alkyl optionally substituted with
1-3 halogens, R2 and R are independently selected from
the group consisting of: hydrogen, halogen, C1-C5
alkyl, C1-C5 alkoxy and -O-(Ci-C5
alkylene)-O-(CH2)0-3-CH3, wherein the alkyl, alkoxy
and -0-(Ci-Cs alkylene)-O-(CH2)0-3-CH3 are optionally
substituted with 1-3 substituents independently
selected from the group consisting of: halogen, C1-C5
alkyl optionally substituted with 1-3 halogens and
C1-C5 alkoxy optionally substituted with 1-3 halogens,
X is selected from the group consisting of hydrogen,
-OH and C1-C5 alkoxy, and Z is Ci-C2 alkylene. hi
another embodiment, the invention provides compounds
of Formula I, or a pharmaceutically acceptable salt
thereof, or an optical isomer thereof, wherein Y is
optionally mono-, di-, tri-, tetra- or
penta-substituted as described in Formula I. In
another embodiment, the invention provides compounds
of Formula II, or a pharmaceutically acceptable salt
thereof, or an optical isomer thereof, II wherein:A is
selected from the group consisting of: (1) hydrogen,
(2) halogen, (3) Ci-C 5 alkyl, (4) C1-C5 alkoxy, and
(5) -S-(CH2 )0-3-CH3 , wherein (3) and (4) are
optionally substituted with 1-3 halogens, B is
selected from the group consisting of: (I) hydrogen,
(2) halogen, (3) C1-C5 alkyl, (4) C1-C5 alkoxy, (5)
-OH, (6) -CF3 , (7) -C(=O)-CH3 , (8) -O-(Ci-C5
alkylene)-O-cyclopropyl, (9) -0-(Ci-C 5
alkylene)-O-(CH2 )0-2-CH3 , (10) -(Ci-C 5
alkylene)-O-(CH2)0-2-CH3 , (I I) -OC(=O)-morpholine
(12) -0-(Ci-C 5 alkylene)-morpholine, (13) -0-(Ci-C 5
alkylene)-C(CH3 )2-C(=O)OH, (14) -0-(Ci-C 5
alkylene)-C(CH3)2-C(=O)OCH3 , wherein (3), (4), (8),
(9), (10), (12), (13), (14), (15) and (16) are
optionally substituted with 1-3 halogens, C is
selected from the group consisting of: (1) hydrogen,
(2) Ci-C 5 alkyl optionally substituted with 1-3
halogens, and (3) Ci-C 5 alkoxy optionally substituted
with 1-3 halogens, and D is selected from the group
consisting of: (1) hydrogen,(2) halogen, (3) C1-C5
alkyl, (4) C1-C5 alkoxy, (5) Ci-C5-cyano, (6) C2-C5
alkenylene-O-(CH2)0-2-CH3, (7) -(C1-C5
alkylene)-N(H)-C(=O)-O-(CH2)0-2-CH3, (8) -(C1-C5
alkylene)-N(H)-C(=O)-(CH2)0-2-CH3, (9) -(C1-C5
alkylene)-O-CHF2, (10) -(Ci-C 5
alkylene)-O-(CH2)0-2-CH3, 



( 11) -O-(Ci-C5 alkylene)-O-(CH2)0-2-CH3, (12) -(C1-C5
alkylene)-OH, (13) -S-(Ci-C5 alkylene)-OH, (14) -SCF3
(15) -N(H)-(Ci-C5 alkylene)-O-(CH2)0-2-CH3, and
wherein F, G and H are independently selected from the
group consisting of: hydrogen, halogen and C1-C3 alkyl
optionally substituted with 1-3 halogens, and wherein
Rl 1 is selected from the group consisting of: -CH2-,
- C(H)(OH)- and -C(=O)-, wherein (3), (4), (5), (6),
(7), (8), (9), (10), (11), (12), (13) and (15) are
optionally substituted with 1-3 halogens, and wherein
Rl, R2, R3 X and (Z)n I are as described in Formula I.
In another embodiment, the invention provides
compounds of Formula I, or a pharmaceutically
acceptable salt thereof, or an optical isomer thereof,
wherein Y is optionally mono-, di-, tri-, terra-,
penta- or hexa-substituted as described above in
Formula I.In another embodiment, the invention
provides compounds of Formula III, or a
pharmaceutically acceptable salt thereof, or an
optical isomer thereof, wherein: A is selected from
the group consisting of: (1) hydrogen, (2) halogen,
(3) Ci -C5 alkyl optionally substituted with 1-3
halogens, (4) C1-C5 alkoxy optionally substituted with
1-3 halogens, and (5) cyano, and B is selected from
the group consisting of: hydrogen and halogen, C is
selected from the group consisting of: (1) hydrogen,
(2) halogen, (3) Ci -C5 alkyl optionally substituted
with 1-3 halogens, (4) Ci -C5 alkoxy optionally
substituted with 1-3 halogens, and (5) cyano, D is
selected from the group consisting of: (1) hydrogen,
(2) halogen, (3) C1-C5 alkyl optionally substituted
with 1-3 halogens, (4) C1-C5 alkoxy optionally
substituted with 1-3 halogens, (5) -(C1-C5
alkylene)-O-(CH2)0-2-CH3 optionally substituted with
1-3 halogens, and (5) cyano, and E is selected from
the group consisting of: (D hydrogen, (2) halogen, (3)
C1-C5 alkyl, (4) C1-C5 alkenyl, (5) C1-C5 alkoxy,(6)
cyano, (7) -(Ci-C 5 alkylene)-C(CF3 )2(H), (8) -(Ci-C
5 alkylene)-N(H)-C(=O)-(CH2 )0-2-CH3, (9) -(Ci-C 5
alkylene)-O-(CH2 )0-2-CH3, (H) wherein (3), (4), (5),
(7), (8) and (9) are optionally substituted with 1-3
halogens, and wherein (10), ( 11), (12) and (13) are
optionally substituted with 1-3 substituents
independently selected from the group consisting of:
halogen, Ci-C 5 alkyl, Ci-C 5 alkoxy and cyano,
wherein Rl, R2, R3 X and (Z)nl are as described in
Formula I. hi another embodiment, the invention
provides compounds of Formula I, or a pharmaceutically
acceptable salt thereof, or an optical isomer thereof,
wherein Y is selected from the group consisting
of:optionally mono-, di-, tri-, tetra- or
penta-substituted as described above in Formula I . In
another embodiment, the invention provides the
following compounds of Formula I, or a
pharmaceutically acceptable salt thereof, or an
optical isomer thereof, having the following formulas:
wherein A is selected from the group consisting of:
(1) hydrogen, (2) halogen, (3) Ci-C 5 alkyl,(4) Ci-C5
alkoxy, (5) cyano, (6) Ci-C5-cyano, (7) -(Ci-C 5
alkylene)-N(H)-C(=O)-(CH2 )0-2-CH3, (8) -(C1-C5
alkylene)-O-(CH2)0-2-CH3, and (9) -N(H)-(Ci-C 5
alkylene)-O-(CH2)0-2-CH3 , wherein (3), (4), (6), (7),
(8) and (9) are optionally substituted with 1-3 



halogens, and wherein Rl, R2, R3, X and (Z)nl are as
described above in Formula I. In another embodiment,
the invention provides compounds of Formula I, or a
pharmaceutically acceptable salt thereof, or an
optical isomer thereof, wherein Y is optionally mono-
or di-substituted as described above for Formula I. hi
another embodiment, the invention provides the
following compounds of Formula I, or a
pharmaceutically acceptable salt thereof, or an
optical isomer thereof, which is wherein: A is
selected from the group consisting of: (1) hydrogen,
(2) halogen, (3) Ci-C 5 alkyl, (4) Ci-C 5 alkoxy, and
(5) -(Ci-C 5 alkylene)-O-(CH2 )0-2-CH3, wherein (3),
(4) and (5) are optionally substituted with 1-3
halogens, and B is selected from the group consisting
of: (1) hydrogen, (2) halogen, (3) Ci-C 5
alkyl,MCC-ACV- 183 (4) Ci-C5 alkoxy, (5) -(C l -C5
alkylene)-O-(CH2)0-2-CH3, and (6) -N(H)-(C 1-C5
alkylene)-O-(CH2)0-2-CH3, wherein (3), (4), (5) and
(6) are optionally substituted with 1-3 halogens, and
5 wherein Rl, R2, R3 X and (Z)n I are as described
above in Formula I . The present invention also
relates to crystalline forms of Formula I . In
particular embodiments, the present invention relates
to crystalline Form I defined as (35, 4 )-N-({3-Bromo-
4-methyl-5 -[3 -(methyloxy)propyl]phenyl}
methyl)-N-cyclopropyl-4-( 1-methyl-2-oxo- 1,2-dihydro-
4-pyridinyl)-3-piperidinecarboxamide hydrochloride or
a pharmaceutically acceptable hydrate 10 thereof. In
other embodiments, the present invention relates to
crystalline forms of Formula I (e.g., Form I as
described above) characterized by 3C-SSNMR as having
chemical shift peaks having at least one or more of
the following chemical shifts expressed in parts per
million: 120.1, 31.2, 17.1, 43.5, 41.6, 29.4, 58.5,
71.4, 28.7, 42.5, 138.3, and 143.6. Specific
embodiments have at least two, three, four, five, six
seven, eight, nine, ten or eleven of the above
chemical shifts. Other 15 embodiments have all 12
chemical shifts. In other embodiments, the present
invention relates to crystalline forms of Formula I
(e.g., Form I as described above) characterized by the
solid-state 13C-SSNMR CPMAS nuclear magnetic resonance
spectrum of Figure 2. In other embodiments, the
present invention relates to crystalline forms of
Formula I (e.g., Form I as described above)
characterized by the thermogravimetric analysis curve
of Figure 3. In other embodiments, the 20 present
invention relates to crystalline forms of Formula I
(e.g., Form I as described above) characterized by the
differential scanning calorimetry curve of Figure 4.
In other embodiments, the present invention relates to
crystalline forms of Formula I (e.g., Form I as
described above) characterized by X-ray powder
diffraction as having one or more of the following
reflections corresponding to d-spacings: 10.59, 7.04,
4.24, 4.22, 3.88, 3.58, 3.51, 3.31 and 3.08. Specific
25 embodiments have at least two, three, four, five,
six seven or eight of the above reflections. Other
embodiments have all nine reflections. In other
embodiments, the present invention relates to
crystalline forms of Formula I (e.g., Form I as
described above) characterized by the X-ray
diffraction pattern of Figure 5. The compounds of
Formula I above, and pharmaceutically acceptable salts
thereof, 30 are renin inhibitors. The compounds are
useful for inhibiting renin and treating conditions
such as hypertension. Any reference to a compound of
formula (I) is to be understood as referring also to
optically pure cnantiomers, mixtures of enantiomers
such as racemates, diastereomers, mixtures of
diastereomers, diastereomeric racemates, mixtures of
diastereomeric racemates, 35 meso-forms, as well as
salts (especially pharmaceutically acceptable salts)
and solvates (including hydrates) of such compounds,
and morphological forms, as appropriate and expedient.
The present invention encompasses all these forms.
Mixtures are separated in a manner knownper se, e.g.
by column chromatography, thin layer chromatography
(TLC), high performance liquid chromatography (HPLC),
or crystallization. The compounds of the present
invention may have chiral centers, e.g. one chiral
center (providing for two stereoisomers, (R) and (S)),
or two chiral centers (providing for up to four
stereoisomers, (R5R), (S,S), (R S), and (S,R)). This
invention includes all of these optical isomers and
mixtures thereof. Unless specifically mentioned
otherwise, reference to one isomer applies to any of
the possible isomers. Whenever the isomeric
composition is unspecified, e.g., when bonds to a
chiral carbon are depicted as straight lines, it is
understood that both (R) and (S) configurations of
that chiral carbon, and hence both enantiomers and
mixtures thereof, are represented. In addition,
compounds with carbon-carbon double bonds may occur in
Z- and Eforms with all isomeric forms of the compounds
being included in the present invention. Compounds of
the invention also include nitrosated compounds of
formula (I) that have been nitrosated through one or
more sites such as oxygen (hydroxyl condensation),
sulfur (sulfydryl condensation) and/or nitrogen. The
nitrosated compounds of the present invention can be
prepared using conventional methods known to one
skilled in the art. For example, known 



methods for nitrosating compounds are described in
U.S. Pat. Nos. 5,380,758, 5,703,073, 5,994,294,
6,242,432 and 6,218,417; WO 98/19672; and Oae et al.,
Org. Prep. Proc. Int., 15(3): 165-198 (1983). Salts
are, in specific embodiments, the pharmaceutically
acceptable salts of the compounds of Formula (I). The
expression "pharmaceutically acceptable salts"
encompasses either salts with inorganic acids or
organic acids like hydrochloric acid, hydrobromic
acid, hydroiodic acid, sulfuric acid, sulfamic acid,
phosphoric acid, nitric acid, phosphorous acid,
nitrous acid, citric acid, formic acid, acetic acid,
oxalic acid, maleic acid, lactic acid, tartaric acid,
fumaric acid, benzoic acid, mandelic acid, cinnamic
acid, palmoic acid, stearic acid, glutamic acid,
aspartic acid, methanesulfonic acid, ethanesulfonic
acid, ethanedisulfonic acid, p-toluenesulfonic acid,
salicylic acid, succinic acid, trifluoroacetic acid,
and the like that are non toxic to living organisms
or, in case the compound of formula (I) is acidic in
nature, with an inorganic base like an alkali or earth
alkali base, e.g. sodium hydroxide, potassium
hydroxide, calcium hydroxide and the like. For other
examples of pharmaceutically acceptable salts,
reference can be made notably to "Salt selection for
basic drugs", Int. J. Pharm. (1986), 33, 201- 217. The
invention also includes derivatives of the compound of
Formula I, acting as prodrugs. These prodrugs,
following administration to the patient, are converted
in the body by normal metabolic processes to the
compound of Formula I. Such prodrugs include those
that demonstrate enhanced bioavailability, tissue
specificity, and/or cellular delivery, to improve drug
absorption of the compound of Formula I. The effect of
such prodrugs may result frommodification of
physicochemical properties such as lipophilicity,
molecular weight, charge, and other physicochemical
properties that determine the permeation properties of
the drug. The general terms used hereinbefore in
Formula I and hereinafter have, within this
disclosure, the following meanings, unless otherwise
indicated. Where the plural form is used for
compounds, salts, pharmaceutical compositions,
diseases and the like, this is intended to mean also a
single compound, salt, or the like. The term "alkyl",
alone or in combination with other groups, unless
indicated otherwise, means saturated, straight and
branched chain groups with one to six carbon atoms
(which may be represented by "Ci_6 alkyl" or "C1-C6
alkyl"). When the intended meaning is other than this,
for example, when the number of carbon atoms is in the
range of one to four carbon atoms, this meaning is
represented in like fashion as "C1-4 alkyl" or "C1-C4
alkyl". Examples of alkyl groups are methyl, ethyl,
n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl,
tert-butyl, pentyl, hexyl and heptyl. The methyl,
ethyl and isopropyl groups are used in specific
embodiments herein. Structural depictions of compounds
may show a terminal methyl group as "-CH3", "CH3",
"-Me", "Me"or "*-" (i.e., these have equivalent
meanings). A terminal ethyl group may be depicted as
"-CH2CH3", "CH2CH3", "-Et", " Et "or " " (i.e., these
have equivalent meanings). The term "alkylene" refers
to any divalent linear or branched chain aliphatic
hydrocarbon radical having a number of carbon atoms in
the specified range. Thus, for example, "-Ci -C6
alkylene-" refers to any of the Ci to C linear or
branched alkylenes, and "-C1-C4 alkylene-" refers to
any of the Cl to C4 linear or branched alkylenes. A
class of alkylenes of particular interest with respect
to the invention is -(CH2)l-6- n sub-classes of
particular interest include -(CH2)l-4-, -(CH2)l-3-,
-(CH2)l-2-, and -CH2-. Another sub-class of interest
is an alkylene selected from the group consisting of
-CH2-, -CH(CH3)-, and -C(CH3)2-. Expressions such as
"C1-C4 alkylene-phenyl" and "C1-C4 alkyl substitued
with phenyl" have the same meaning and are used
interchangeably. The term "alkenyl", alone or in
combination with other groups, unless indicated
otherwise, means unsaturated (i.e., having at least
one double bond) straight and branched chain groups
with two to six carbon atoms (which may be represented
by "C2-6 alkenyl" or "C2-C6 alkenyl"). When the
intended meaning is other than this, for example, when
the number of carbon atoms is in the range of two to
four carbon atoms, this meaning is represented in like
fashion as "C2-4 alkenyl" or "C2-C4 alkenyl". The term
"alkenylene" refers to any divalent linear or branched
chain aliphatic mono-unsaturated hydrocarbon radical
having a number of carbon atoms in the specified
range. The term "alkynyl", alone or in combination
with other groups, unless indicated otherwise, means
unsaturated (i.e., having at least one triple bond)
straight and branched chaingroups with two to six
carbon atoms (which may be represented by "C2-6
alkynyl" or "C2-C6 alkynyl"). When the intended
meaning is other than this, for example, when the
number of carbon atoms is in the range of two to four
carbon atoms, this meaning is represented in like
fashion as "C2-4 alkynyl" or "C2-C4 alkynyl". The term
"alkoxy", alone or in combination with other groups,
refers to an R-Ogroup, wherein R is an alkyl group.
Examples of alkoxy groups are methoxy, ethoxy,
propoxy, iso-propoxy, iso-butoxy, sec-butoxy and
tert-butoxy. The term "hydroxy-alkyl", alone or in
combination with other groups, refers to an HO-R-
group, wherein R is an alkyl group. Examples of
hydroxy-alkyl groups are HO-CH2-, HO-CH2CH2-,
HO-CH2CH2CH2- and CH3CH(OH)-. The term "halogen" means
fluorine, chlorine, bromine or iodine. In specific
embodiments, halogen is fluorine, chlorine or bromine.
In particular embodiments, halogen is fluorine or
chlorine. The term "cycloalkyl", alone or in
combination with other groups, unless 



indicated otherwise, means a saturated cyclic
hydrocarbon ring system with 3 to 8 carbon atoms,
e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl and cyclooctyl. This may be
represented by "C3-8 cycloalkyl" or "C3-C8
cycloalkyl"). When the intended meaning is other than
this, for example, when the number of carbon atoms is
in the range of three to six carbon atoms, this
meaning is represented in like fashion as "C3..6
cycloalkyl" or "C3-C6 cycloalkyl". The term
"carbocycle" (and variations thereof such as
"carbocyclic" or "carbocyclyl") as used herein, unless
otherwise indicated, refers to a C3 to C monocyclic
saturated or unsaturated ring. The carbocycle may be
attached to the rest of the molecule at any carbon
atom which results in a stable compound. Saturated
carbocyclic rings are also referred to as cycloalkyl
rings, e.g., cyclopropyl, cyclobutyl, etc. The term
"monocycle" (and variations thereof such as
"monocyclic") as used herein refers to a single ring
which may be substituted or unsubstituted with one or
more substitutents as described herein. The term
"heterocycle" (and variations thereof such as
"heterocyclic" or "heterocyclyl") broadly refers to a
stable 4- to 8-membered, saturated or unsaturated
monocyclic ring which contains one or more heteroatoms
(e.g., from 1 to 6 heteroatoms, or from 1 to 4
heteroatoms) selected from N, O and S and a balance of
carbon atoms (typically at least one carbon atom);
wherein any one or more of the nitrogen and sulfur
heteroatoms is optionally oxidized, and any one or
more of the nitrogen heteroatoms is optionally
quaternized. Unless otherwise specified, the
heterocyclic ring may be attached at any heteroatom or
carbon atom, provided that attachment results in the
creation of a stable structure. Unless otherwise
specified, when the heterocyclic ring has
substituents, it is understood that the substituents
may be attachedto any atom in the ring, whether a
heteroatom or a carbon atom, provided that a stable
chemical structure results. The term "aryl", alone or
in combination, relates to a phenyl, naphthyl or
indanyl group. In specific embodiments, the "aryl" is
phenyl. The abbreviation "Ph" represents phenyl. The
term "heteroaryl", alone or in combination, means
six-membered aromatic rings containing one to four
nitrogen atoms; benzofused six-membered aromatic rings
containing one to three nitrogen atoms; five-membered
aromatic rings containing one oxygen, one nitrogen or
one sulfur atom; benzofused five-membered aromatic
rings containing one oxygen, one nitrogen or one
sulfur atom; five-membered aromatic rings containing
two heteroatoms independently selected from oxygen,
nitrogen and sulfur and benzofused derivatives of such
rings; five-membered aromatic rings containing three
nitrogen atoms and benzofused derivatives thereof; a
tetrazolyl ring; a thiazinyl ring; or coumarinyl.
Examples of such ring systems are furanyl, thienyl,
pyrrolyl, pyridinyl, pyrimidinyl, indolyl, quinolinyl,
isoquinolinyl, imidazolyl, triazinyl, thiazolyl,
isothiazolyl, pyridazinyl, pyrazolyl, oxazolyl,
isoxazolyl, benzothienyl, quinazolinyl and
quinoxalinyl. Specific examples of compounds of
formula I, and pharmaceutically acceptable salts
thereof, include those listed below:
rar-TV-Cyclopropyl-TV-[(2,3-dichlorophenyl)methyl]
-4-( 1-methyl-2-oxo- 1,2-dihydro-4-
pyridinyl)-3-piperidinecarboxamide (Ex. 1) trans-N-
[{5-Chloro-2- [3-(methyloxy)propyl] -4-pyridinyl
}methyl] - -cyclopropyl-4-( 1-methyl-2-
oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 2) r -
-({2-Chloro-5-[3-(methyloxy)propyl]phenyl}methyl)-iV-c
yclopropyl-4-(l-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex. 3)
an5-
-({2-Chloro-5-[2-(methyloxy)ethyl]phenyl}methyl)-iV-cy
clopropyl-4-(l -methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex. 4)
tr 5- -Cyclopropyl-
-({2,3-dichloro-5-[3-(methyloxy)propyl]phenyl}methyl)-
4-(l-methyl-2-
oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 5) trans-N-Cyc\o\ ro y\-N- {2,3 -dichloro-5
-[2-(methyloxy)ethyl]phenyl} methyl)-4-( 1-methyl-2-
oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 6)ran5-jV-Cyclopropyl-
-({2-methyl-5-[3-(methyloxy)propyl]phenyl}methyl)-4-(l
-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxaniide (Ex.
7) trans- -Cyclopropyl-JV-({2-methyl-5
-[2-(methyloxy)ethyl]phenyl }methyl)-4-(
1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex. 8)
r
ns-iV-Cyclopropyl-L-({2,3-difluoro-5-[3-(methyloxy)pro
pyl]phenyl} piethyl)-4-(l-methyl-2-
oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 9) m- V-Cyclopropyl-4-(l -methyl-2-oxo-l
,2-dihydro-4-pyridinyl)-JV-({3-(methyloxy)-5-[3-
(methyloxy)propyl]phenyl}methyl)-3-piperidinecarboxami
de (Ex. 10) trans-N-Cyc\optopy\-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)- -({3-{[2-(methyloxy)-
ethyl]oxy}-5-[3-(methyloxy)propyl]phenyl}methyl)-3-pip
eridinecarboxaniide (Ex. 11) /ra -
-Cyclopropyl-4-(l-ethyl-2-oxo-l,2-dihydro-4-pyridinyl)
- -({3-{[2-(methyloxy)-
ethyl]oxy}-5-[3-(methyloxy)propyl]phenyl}methyl)-3-pip
eridinecarboxamide (Ex. 12) tra"5'- -Cyclopropyl-
-({3-{[2-(methyloxy)ethyl]oxy}-5-[3-(methyloxy)propyl]
phenyl}methyl)-
4-(l,5,6-trimethyl-2-oxo-l,2-dihydro-4-pyridinyl)-3-pi
peridinecarboxamide (Ex. 13)
trn.s-iV-Cyclopropyl-4-(1-methyl-5-
{[(methyloxy)methyl]oxy} -2-oxo-
1,2-dihydro-4-pyridinyl)- N-( {3-{[2-(methyloxy)ethyl]
oxy}-5-[3-(methyloxy)propyl]phenyl }methyl)-3 -
piperidinecarboxamide (Ex. 14) trans-N-Cycloptopyl-N-
{[2,3 -dichloro-5-(3 -cyanopropyl)phenyl]methyl }-4-(
1-methyl-2-oxo- 1,2-
dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex. 15)
trans-N-{[5-(3-Cyanopropyl)-2,3 -difluorophenyl]methyl
}- -cyclopropyl-4-( 1-methyl-2-oxo- 1,2-
dihydro-4-pyridinyl)-3 -piperidinecarboxamide (Ex. 16)



/rMs-iV-Cyclopropyl-iV-{[2,3-dichloro-5-(4-hydroxybuty
l)phenyl]methyl} -4-(l -methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-3 -piperidinecarboxamide (Ex.
17) rans-./V-Cyclopropyl-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-iV-({3-[3-(methyloxy)propyl]
- l-naphthalenyl}methyl)-3 -piperidinecarboxamide (Ex.
18)trans-Methyl
(2-{3,4-dichloro-5-[(cyclopropyl{[4-(l-methyl-2-oxo-l,
2-dihydro-4-pyridinyl)-3-
piperidinyl]carbonyl}amino)methyl]phenyl}ethyl)carbama
te (Ex. 19) /r".s~iV-Cyclopropyl-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)- -(8-quinolinylmethyl)-3 -
piperidinecarboxamide (Ex. 20) r
-Cyclopropyl-iV-(8-isoquinolinylmethyl)-4-(l-methyl-2-
oxo-l,2-diliydro-4-pyridinyl)-3- piperidinecarboxamide
(Ex. 21) / -Cyclopropyl-L (5-isoquinolmylmethyl)-4-(l
-methyl-2-oxo- 1,2-dihydro-4-pyridinyl)-3-
piperidinecarboxamide (Ex. 22) r n -
-Cyclopropyl-4-(l-methyl-2-oxo-l,2-dihydro-4-pyridinyl
)- Lr-(5-quinolinylmethyl)-3- piperidinecarboxamide
(Ex. 23)
/rara-iV-Cyclopropyl-iV-(1-isoquinolinylmethyl)-4-(
1-methyl-2-oxo- 1,2-dihydro-4-pyridinyl)-3-
piperidinecarboxamide (Ex. 24) m - -Cyclopropyl-4-(
1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-7V-({2-[3-(methyloxy)propyl]
- 4-quinolinyl}methyl)-3-piperidinecarboxamide (Ex.
25) - -Cyclopropyl-4-( 1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-iV-( {6-[3-(methyloxy)propyl]
- 8-quinolinyl}methyl)-3-piperidinecarboxamide (Ex.
26) r - -[(5-Bromo-2,3-dichlorophenyl)methyl]-
-cyclopropyl-4-(l -methyl-2-oxo- 1,2-dihydro-4-
pyridinyl)-3-piperidinecarboxamide (Ex. 27) ran5-
-({3-Chloro-5-[3-(methyloxy)propyl]phenyl)methyl}-iV-c
yclopropyl-4-(l-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
28) /r - -Cyclopropyl-4-(l -methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-7V-({1-[3-(methyloxy)propyl]-
lH-indol-3-yl}methyl)-3 -piperidinecarboxamide (Ex.
29) trans-N-Cycloptopyl-N-
{[2,3-dichloro-5-(2-cyanoethyl)phenyl]methyl }-4-(
1-methyl-2-oxo- 1,2- dihydro-4-pyridinyl)-3
-piperidinecarboxamide (Ex. 30)trans-Ethyl (2-
{3,4-dichloro-5-[(cyclopropyl {[4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-3 -
piperidinyl]carbonyl}amino)methyl]phenyl}ethyl)carbama
te (Ex. 31) trans-N-{{3-Bromo-5
-[3-(methyloxy)propyljphenyl
}methyl)-7V-cyclopropyl-4-(1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3 -piperidinecarboxamide (Ex.
32) r< s'-.V-Cyclopropyl-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-iV-( {5-[3-(methyloxy)propyl]
- 3-biphenylyl}methyl)-3-piperidinecarboxamide (Ex.
33) /75- -Cyclopropyl-4-( 1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)- -{[[3-(methyloxy)propyl] -5-
(3-pyridinyl)phenyl]methyl}-3-piperidinecarboxamide
(Ex. 34)
ra"5-iV-Cyclopropyl-iV-[(2,3-dichloro-5-{[2-(methyloxy
)ethyl]amino}phenyl)methyl]-4-(l - methyl-2-oxo-
l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
35) /r<ms-iV-Cyclopropyl-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-iV- [(3- {[2-
(methyloxy)ethyl] amino }-1-naphthalenyl)methyl]
-3-piperidinecarboxamide (Ex. 36) trans-N-
{[6-(2-cyanoethyl)-8-quinolinyl]methyl}
-7V-cyclopropyl-4-(1-methyl-2-oxo- 1,2-dihydro-
4-pyridinyl)-3-piperidinecarboxamide (Ex. 37) r -
-Cyclopropyl-4-( 1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)- -({3-[2-(methyloxy)ethyl]-
1- naphthalenyl}methyl)-3 -piperidinecarboxamide (Ex.
38) trans-N-{{3-[2-(Acetylamino)ethyl] -1-naphthalenyl
}methyl)-iV-cyclopropyl-4-( 1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3 -piperidinecarboxamide (Ex.
39) a - V-[(2-Bromophenyl)methyl]- V-cyclopropyl-4-(l
-methyl-2-oxo-l ,2-dihydro-4-pyri dinyl)-3-
piperidinecarboxamide (Ex. 40) r ms-iV-Cyclopropyl-4-(
1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-7V-({1-[2-(methyloxy)ethyl]-
lH-indol-3-yl}methyl)-3 -piperidinecarboxamide (Ex.
41) a"5-iV-Cyclopropyl-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)- -{[1-(2,2,2-trifluoroethyl)-
lH-indol-3-yl]methyl}-3-piperidinecarboxamide (Ex.
42)/ra"5-7V-Cyclopropyl-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-iV-{[1-(4,4,4-trifluorobutyl)
- lH-indol-3-yl]methyl}-3-piperidinecarboxamide (Ex.
43) trans-N-[(1-Butyl-
1H-indol-3-yl)methyl]-7V-cyclopropyl-4-(1-methyl-2-oxo
- 1,2-dihydro-4- pyridinyl)-3-piperidinecarboxamide
(Ex. 44)
trans-N-Cyc\optopy\-N-{{1-[3-(ethyloxy)propyl]
-1H-indol-3 -yl}methyl)-4-( 1-methyl-2-oxo- 1,2-
dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex. 45)
r"s-7V-Cyclopropyl-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-L-({1-[3 ,3,3-trifluoro-2-
(trifluoromethyl)propyl]-
lH-indol-3yl}methyl)-3-piperidinecarboxan de (Ex. 46)
trans-N-({1-[3-(Acetylamino)propyl] -1H-indol-3
-yl}methyl)-iV-cyclopropyl-4-(1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
47) rr - -Cyclopropyl-4-( 1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)- -({ 1-[3-
(propanoylamino)propyl] -1H-indol-3-yl }methyl)-3
-piperidinecarboxamide (Ex. 48) /ran -
-({l-[2-(Acetylammo)ethyl]-l H-indol-3-yl}methyl)-
-cyclopropyl-4-(l-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3 -piperidinecarboxamide (Ex.
49) trans-N-Cyclop opyl-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)- -({1-[2-
(propanoylamino)ethyl]-l
H-indol-3-yl}methyl)-3-piperidinecarboxamide (Ex. 50)
trans-N-Cyc\opto g \-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyri dinyl)-V-{[1-(2-propen-
1-yl)-1Hindol- 3-yl]methyl} -3-piperidinecarboxamide
(Ex. 51) r n -iV-Cyclopropyl-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-iV-{[1-(phenylmethyll)-
1Hindol- 3-yl]methyl} -3-piperidinecarboxamide (Ex.
52) /rar-iV-Cyclopropyl-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-iV-{[1-(2-pyridinylmethyl)-
1Hindol- 



3-yl]methyl}-3-piperidinecarboxamide (Ex. 53) r 5-
-Cyclopropyl-4-(l-methyl-2-oxo-l,2-dihydro-4-pyridinyl
)- -{[l-(3-pyridinylmethyl)-l Hindol-
3-yl]methyl}-3-piperidinecarboxamide (Ex.
54)rar-iV-Cyclopropyl-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-iV-{[1-(4-pyridinylmethyl)-
1Hindol- 3-yl]methyl}-3-piperidinecarboxamide (Ex. 55)
ra - -Cyclopropyl-iV-({l-[(4-fluorophenyl)methyl]-l
H-indol-3-yl}methyl)-4-(l-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
56) trans-N-{{1-[(4-Chlorophenyl)methyl] -1H-indol-3
-yl}methyl)-iV-cyclopropyl-4-(1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
57) /r"s-iV-Cyclopropyl- -({1-[(3-fluorophenyl)methyl]
-1H-indol-3 -yl}methyl)-4-( 1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
58) trans-N-{{1-[(3-Chlorophenyl)methyl] -1H-indol-3
-yl}methyl)-7V-cyclopropyl-4-(1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
59) trans-N-({1-[(3-Cyanophenyl)methyl] -1H-indol-3
-yl }methyl)-iV-cyclopropyl-4-(1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
60) a -iV-Cyclopropyl-4-( l -niethyl-2-oxo-l
,2-dihydro-4-pyridinyl)-V-({l -[(3-
methylphenyl)methyl]-l H-indol-3
-yl}methyl)-3-piperidinecarboxamide (Ex. 61)
trans-N-Cyc\optopyl-N-( {5-fluoro-
1-[3-(methyloxy)propyl] -1H-indol-3-yl}methyl)-4-(
1-methyl- 2-oxo-
l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
62) trans-N-{[6-Bromo- 1-(phenylmethyl)-
1H-indol-3-yljmethyl
}-7V-cyclopropyl-4-(1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
63) r - -Cyclopropyl- -{[1-[(3-fluorophenyl)methyl] -
-(methyloxy)- 1H-indol-3 -yljmethyl }-4-
(1-methyl-2-oxo- 1,2-dihydro-4-pyridinyl)-3
-piperidinecarboxamide (Ex. 64)
m'-.V-Cyclopropyl-4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)- -{[4-methyl- 1-
(phenylmethyl)- 1H-indol-3 -yljmethyl
}-3-piperidinecarboxamide (Ex. 65) trans-N-{[4-Cyano-
1-(phenylmethyl)- 1H-indol-3-yljmethyl
}-N-cyclopropyl-4-( 1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
66)-iV-Cyclopropyl-./V-{[4-fluoro- 1-(phenylmethyl)-
1H-indol- 3-yl]methyl }-4-( 1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
67) trans-N-Cyc\optopyl-N-( {4-fluoro-
1-[(3-fluorophenyl)methyl] -1H-indol-3 -yljmethyl
}-4-( 1-
methyl-2-oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarb
oxamide (Ex. 68) trans-N-Cyc\opropyl-N-( {4-fluoro-
1-[3-(methyloxy)propyl] -1H-indol-3 -yl}methyl)-4-(
1-methyl-
2-oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 69) trans-N-({4-Chloro- 1-[3-(methyloxy)propyl]
-1H-indol-3 -yl}methyl)-iV-cyclopropyl-4-( 1-methyl-
2-oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 70) trans-N- {[4-Chloro- 1-(phenylmethyl)-
1H-indol-3 -yl]methyl }- -cyclorropyl-4-(l
-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
71) trans-N-{[4-Bromo- 1-(phenylmethyl)- lH-indol-3
-yljmethyl }-7V-cyclopropyl-4-(1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
72) trans-N-({4-Bromo- 1-[(3-fluorophenyl)methyl]
-1H-indol-3 -yl}methyl)- -cyclopropyl-4-( 1-
methyl-2-oxo-l,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
73) trans-N-{{Bromo- 1-[3-(methyloxy)propyl]
-1H-indol-3 -yl}methyl)-iV-cyclopropyl-4-(1-methyl-2-
oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 74) ra -V-Cyclopropyl-V-[(4-fluoro-1H-indol-3
-yl)methyl] -4-( 1-methyl-2-oxo- 1,2-dihydro-4-
pyridinyl)-3-piperidinecarboxamide (Ex. 75)
trans-N-Cyc\optopy\-N- {[4-fluoro- 1-(3
-pyridinylmethyl)- 1H-indol-3 -yl]methyl}
-4-(1-methyl-2-
oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 76) frarcs-iV-Cyclopropyl-iV-{[4-fluoro-
1-(4-pyridinylmethyl)- 1H-indol-3-yl]methyl
}-4-(1-methyl-2-
oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 77) trans-N-{{3-Acetyl-5
-[3-(methyloxy)propyl]phenyl
}methyl)-7V-cyclopropyl-4-(1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
78)trans-N-({1,3-Bis[3 -(methyloxy)propyl]-2,4-dioxo-
1,2,3 ,4-tetrahydro-5-pyrimidinyl }methyl)- -
cyclopropyl-4-(l -methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
79) frww-7V-Cyclopropyl-./V-({2,3-dimethyl-5
-[3-(methyloxy)propyl]phenyl }methyl)-4-( 1-methyl-2-
oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 80)
ran5--/V-[(2-Chloro-5-{[2-(methyloxy)ethyl]oxy}phenyl)
methyl]-iV-cyclopropyl-4-(l-methyl-2-
oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 81) rr-./V-Cyclopropyl-4-(1-methyl-2-oxo-
1,2-dmydro-4-pyridinyl)-iV-(2-naphthalenylmethyl)-3 -
piperidinecarboxamide (Ex. 82) frns-iV-Cyclopropyl-4-(
1-methyl-2-oxo- 1,2-dihydro-4-pyridinyl)-N-( {3-
[(trifluoromethyl)thio]phenyl}methyl)-3-piperidinecarb
oxamide (Ex. 83)
2-(methylthio)phenyl]methyl}-3-piperidinecarboxamide
(Ex. 84) r
-Lr-({3-Bromo-4-methyl-5-[3-(methyloxy)propyl]phenyl}m
ethyl)-iV-cyclopropyl-4-(lmethyl- 2-oxo-
l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
85) r "5'- -[3,5-Bis(3-methoxypropyl)benzyl]-
-cyclopropyl-4-(l-methyl-2-oxo-l,2-dihydro-4-
pyridinyl)-3-piperidinecarboxamide (Ex. 86)
trans-N-Cyc\o^to
y\-N-[3-(3-methoxypropyl)-5-methylbenzyl] -4-(
1-methyl-2-oxo- 1,2-dihydro-
4-pyridinyl)-3-piperidinecarboxamide (Ex. 87) r -
-[2-Bromo-3,5-bis(3-methoxypropyl)benzyl]-iV-cycloprop
yl-4-(l-methyl-2-oxo-l,2-
dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex. 88)
"5-iV-[2-Chloro-3,5-bis(3-methoxypropyl)benzyl]-
-cyclopropyl-4-(l -methyl-2-oxo- 1,2-
dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex. 89)
r -L Cyclopropyl-
-[2-methoxy-3,5-bis(3-methoxypropyl)benzyl]-4-(l-methy
l-2-oxo-l,2- 



dihydro-4-pyridinyl)-3 -piperidinecarboxamide (Ex.
90)a"5-iV-Cyclopropyl-iV-[3-(3-methoxypropyl)-5-(trifl
uoromethyl)benzyl]-4-(l-methyl-2-oxo-l,2-
dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex. 91)
r
-L-Cyclopropyl-V-[3-hydroxy-5-(3-methoxypropyl)benzyl]
-4-(1-methyl-2-oxo- 1,2-dihydro-
4-pyridinyl)-3-piperidinecarboxamide (Ex. 92) ra 5-
-(3-Benzoyl-5-bromobenzyl)-JV-cyclopropyl-4-(l-methyl-
2-oxo-l,2-dihydro-4-pyridinyl)-
3-piperidinecarboxamide (Ex. 93) trans-N-
{3-Bromo-5-[(1E)-3 -methoxy- 1-propen- 1yljbenzyl }-
V-cyclopropyl-4-(1-methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
94) r -/V-{3-Bromo-5-[(2-hydroxyethyl)thio]benzyl}-
-cyclopropyl-4-(l-methyl-2-oxo-l,2-
dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex. 95)
/ran5-iV-Cyclopropyl-iV-[3-[2-(cyclopropyloxy)ethoxy]-
5-(3-methoxypropyl)benzyl]-4-(l -methyl-
2-oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 96) trans-N-Cyclopropyl-N- {3-(3-methoxypropyl)-5
-[2-(4-morpholinyl)ethoxy]benzyl }-4-(1-methyl-
2-oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 97) Trans-?-[(Cyclopropyl {[4-(1-methyl-2-oxo-
1,2-dihydro-4-pyridinyl)-3 - piperidinyljcarbonyl}
amino)methyl]-5-(3-methoxypropyl)phenyl
4-morpholinecarboxylate (Ex. 98) r -
V-Cyclopropyl-iV-[6-(3-methoxypropyl)-2,3-dihydro-
lH-inden- 1-yl]-4-(l -methyl-2-oxol,
2-dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
99) rrans- -Cyclopropyl-
-[7-(3-methoxypropyl)-l,2,3,4-tetrahydro-l-naphthaleny
l]-4-(l-methyl-2-
oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 100) r -
-[3-Bromo-5-(3-hydroxypropyl)-4-methylbenzyl]-iV-cyclo
propyl-4-(l -methyl-2-oxo- 1,2-
dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex. 101)
trans-N- [3-Bromo-5-(3-ethoxypropyl)-4-methylben2y 1]
-L-cyclopropyl-4-( 1-methyl-2-oxo- 1,2-
dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex.
102)MCC-ACV-1 83 ra
-N-{3-Bromo-5-[3-(difluoromethoxy)propyl]-4-methylbenz
yl}- N-cyclopropyl-4-(l -methyl- 2-oxo-l,2-dihydro-4-
ryridinyl)-3-piperidinecarboxamide (Ex. 103) ra
-N-(3-Benzyl-5-methylbenzyl)-
N-cyclopropyl-4-(l-methyl-2-oxo-l,2-dihydro-4-pyridiny
l)- 5 3-piperidinecarboxamide (Ex. 104) r
-N-[3-Bromo-5-(3-fluorobenzyl)-4-methylbenzyl]-
N-cyclopropyl-4-(l-methyl-2-oxo-l,2-
dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex. 105)
10 ra -N-[3-Bromo-5-(3-fluorobenzoyl)-4-methylbenzyl]-
N-cyclopropyl-4-(l-methyl-2-oxo-l,2-
dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex. 106)
-N-{3-Bromo-5-[(3-fluorophenyl)(hydroxyl)methyl]-4-met
hylbenzyl}- N-cyclopropyl-4-(lmethyl-
2-oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 107) 15 r -N-[2-Chloro-5-(2-methoxyethyl)benzyl]-
N-cyclopropyl-4-hydroxy-4-(l-methyl-2-oxo-l,2-
dihydro-4-pyridinyl)-3-piperidinecarboxamide (Ex. 108)
r -N-[2-Chloro-5-(2-methoxyethyl)benzyl]-
N-cyclopropyl-4-methoxy-4-(l-methyl-2-oxo- 20
l,2-dihydro-4- ryridinyl)-3-piperidinecarboxamide (Ex.
109) r -N-Cyclorropyl-4-hydroxy-
N-[3-(2-methoxyethoxy)-5-(3-methoxypropyl)benzyl]-4-(l
methyl-
2-oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. 110) 25 ra"5-N-Cyclopropyl-4-methoxy-
N-[3-(2-methoxyethoxy)-5-(3-methoxypropyl)benzyl]-4-(l
methyl-
2-oxo-l,2-dihydro-4-pyridinyl)-3-piperidinecarboxamide
(Ex. Ill) The present invention also encompasses a
pharmaceutical formulation comprising a
pharmaceutically acceptable carrier and the compound
of Formula I or a pharmaceutically 30 acceptable
crystal form or hydrate thereof. A particular
embodiment is a pharmaceutical composition of the
compound of Formula I, comprising, in addition, a
second agent. List of abbreviations: BINAP
2,2'-bis(diphenylphosphino)-l,l'-binaphthyl 35 BOC
?-butyloxycarbonyl BSA bovine serum albumin COD
1,5-cyclooctadieneMCC-ACV- 183 DBU
l,8-diazabicyclo[5.4.0]undec-7-ene DCM dichloromethane
DIBAl-H diisobutylaluminum hydride DMAP
4-dimethylamino pyridine 5 DME 1,2-dimethoxyethane DMF
-dimethylformamide DMP Dess-Martin periodinane DMSO
dimethylsulfoxide DPPB
1,4-bis(diphenylphosphino)butane 10 DPPF
l,l'-bis(diphenylphosphino)ferrocene EDTA
ethylenediaminetetraacetic acid EIA enzyme immunoassay
Et2q diethylether EtOAc ethyl acetate 15 HATU
O-(7-azabenzotriazol-l-yl)- N,N N ',N
'-tetramethyluronium hexafluorophosphate Hex hexanes
IPA Isopropyl alcohol 



KHMDS potassium hexamethyldisilazide wCPBA e
-chloroperbenzoic acid 20 MeOH methanol NBS N-bromo
succinimide NMO N-methylmorpholine-N-oxide "-PrOH
"-propanol PBS phosphate-buffered saline 25 PG
protecting group PPh3 triphenylphosphine RT room
temperature TBAF tetrabutylammonium fluoride TFA
trifluoroacetic acid 30 THF tetrahydrofuran TMEDA
N,N,N',N'-tetramethylethylenediamine ToI toluene MTBE
methyl tcrt-butyl ether COD cyclooctadiene 35 c.HCL
concentrated HCLUnless expressly stated to the
contrary, all ranges cited herein are inclusive. For
example, an alkyl group described as Cl - C(, alkyl
means the alkyl group can contain 1, 2, 3, 4, 5 or 6
carbon atoms. When a given range includes 0 {e.g.,
(CH2)q-3) implies a direct covalent bond. When any
variable occurs more than one time in any constituent
or in any formula depicting and describing compounds
of the invention, its definition on each occurrence is
independent of its definition at every other
occurrence. Also, combinations of substituents and/or
variables are permissible only if such combinations
result in stable compounds. The term "substituted"
(e.g., as in "aryl which is optionally substituted
with one or more substituents ...") includes mono- and
poly-substitution by a named substituent to the extent
such single and multiple substitution (including
multiple substitution at the same site) is chemically
allowed and results in a stable compound. A "stable"
compound is a compound which can be prepared and
isolated and whose structure and properties remain or
can be caused to remain essentially unchanged for a
period of time sufficient to allow use of the compound
for the purposes described herein {e.g., therapeutic
or prophylactic administration to a subject). In
compounds of the invention having pyridyl N-oxide
moieties, the pyridyl-Noxide portion is structurally
depicted using conventional representations such as
which have equivalent meanings. The invention relates
to a method for the treatment and/or prophylaxis of
diseases which are related to hypertension, congestive
heart failure, pulmonary hypertension, systolic
hypertension, renal insufficiency, renal ischemia,
renal failure, renal fibrosis, cardiac insufficiency,
cardiac hypertrophy, cardiac fibrosis, myocardial
ischemia, cardiomyopathy, glomerulonephritis, renal
colic, complications resulting from diabetes such as
nephropathy, vasculopathy and neuropathy, glaucoma,
elevated intra-ocular pressure, atherosclerosis,
restenosis post angioplasty, complications following
vascular or cardiac surgery, erectile dysfunction,
hyperaldosteronism, lung fibrosis, scleroderma,
anxiety, cognitive disorders, complications of
treatments with immunosuppressive agents, and other
diseases known to be related to the renin-angiotensin
system, which method comprises administrating a
compound as defined above to a human being or animal.
In another embodiment, the invention relates to a
method for the treatment and/or prophylaxis of
diseases which are related to hypertension, congestive
heart failure, pulmonary hypertension, renal
insufficiency, renal ischemia, renal failure, renal
fibrosis, cardiacinsufficiency, cardiac hypertrophy,
cardiac fibrosis, myocardial ischemia, cardiomyopathy,
complications resulting from diabetes such as
nephropathy, vasculopathy and neuropathy. In another
embodiment, the invention relates to a method for the
treatment and/or prophylaxis of diseases, which are
associated with a dysregulation of the
renin-angiotensin system as well as for the treatment
of the above-mentioned diseases. The invention also
relates to the use of compounds of formula (I) for the
preparation of a medicament for the treatment and/or
prophylaxis of the above-mentioned diseases. Compounds
of formula (I) or the above-mentioned pharmaceutical
compositions are also of use in combination with other
pharmacologically active compounds comprising
ACEinhibitors, neutral endopeptidase inhibitors,
angiotensin II receptor antagonists, endothelin
receptors antagonists, vasodilators, calcium
antagonists, potassium activators, diuretics,
sympatholitics, beta-adrenergic antagonists,
alpha-adrenergic antagonists or with other drugs
beneficial for the prevention or the treatment of the
above-mentioned diseases. The term "administration"
and variants thereof (e.g., "administering" a
compound) in reference to a compound of Formula I mean
providing the compound or a prodrug of the compound to
the individual in need of treatment or prophylaxis.
When a compound of the invention or a prodrug thereof
is provided in combination with one or more other
active agents (e.g., an agent such as anangiotensin II
receptor antagonist, ACE inhibitor, or other active
agent which is known to reduce blood pressure),
"administration" and its variants are each understood 



to include provision of the compound or prodrug and
other agents at the same time or at different times.
When the agents of a combination are administered at
the same time, they can be administered together in a
single composition or they can be administered
separately. As used herein, the term "composition" is
intended to encompass a product comprising the
specified ingredients in the specified amounts, as
well as any product which results, directly or
indirectly, from combining the specified ingredients
in the specified amounts. By "pharmaceutically
acceptable" is meant that the ingredients of the
pharmaceutical composition must be compatible with
each other and not deleterious to the recipient
thereof. The term "subject" as used herein refers to
an animal, in particular embodiments, a mammal, and in
specific embodiments, a human, who has been the object
of treatment, observation or experiment. The term
"effective amount" or "pharmaceutically active amount"
as used herein means that amount of active compound or
pharmaceutical agent that elicits the biological or
medicinal response in a tissue, system, animal or
human that is being sought by a researcher,
veterinarian, medical doctor or other clinician. In
one embodiment, the effective amount is a
"therapeutically effective amount" for the alleviation
of the symptoms of the disease or conditionbeing
treated. In another embodiment, the effective amount
is a "prophylactically effective amount" for
prophylaxis of the symptoms of the disease or
condition being prevented. The term also includes
herein the amount of active compound sufficient to
inhibit renin and thereby elicit the response being
sought (i.e., an "inhibition effective amount"). When
the active compound (i.e., active ingredient) is
administered as the salt, references to the amount of
active ingredient are to the free form (i.e., the
non-salt form) of the compound. In specific
embodiments, this amount is comprised between 1mg and
1000 mg per day. hi other embodiments, this amount is
comprised between 1mg and 500 mg per day. In other
embodiments, this amount is comprised between 1mg and
200 mg per day. hi the method of the present invention
(i.e., inhibiting renin), the compounds of Formula I,
optionally in the form of a salt, can be administered
by any means that produces contact of the active agent
with the agent's site of action. Such administration
methods as described form particular embodiments of
the present invention. The compounds can be
administered by any conventional means available for
use in conjunction with pharmaceuticals, either as
individual therapeutic agents or in a combination of
therapeutic agents. They can be administered alone,
but typically are administered with a pharmaceutical
carrier selected on the basis of the chosen route of
administration and standard pharmaceutical practice.
The compounds of the invention can, for example, be
administered orally, mucosally (including sublingual,
buccal, rectal, nasal or vaginal administrations),
parenterally (including subcutaneous injection, bolus
injection, intraarterial, intravenous, intramuscular,
intrasternal injection or infusion administration
techniques), by inhalation spray, transdermal, such as
passive or iontophoretic delivery, or topical
administration, in the form of a unit dosage of a
pharmaceutical composition containing an effective
amount of the compound and conventional non-toxic
pharmaceutically-acceptable carriers, adjuvants and
vehicles. The above-descibed administration techniques
using the compounds as described herein form important
embodiments of the present invention. Examples of
dosage forms contemplated as part of the present
invention include, but are not limited to: tablets,
caplets, capsules, such as soft elastic gelatin
capsules, cachets, troches, lozenges, dispersions,
suppositories, ointments, cataplasms (poultices),
pastes, powders, dressings, creams, plasters,
solutions, patches, aerosols (e.g., nasal sprays or
inhalers), gels, liquid dosage forms suitable for oral
or mucosal administration to a patient, including
suspensions (e.g., aqueous or non-aqueous liquid
suspensions, oil-in-water emulsions, or waterin- oil
liquid emulsions), solutions, and elixirs, liquid
dosage forms suitable for parenteral administration to
a patient, and sterile solids (e.g., crystalline or
amorphous solids) that can be reconstituted to provide
liquid dosage forms suitable for parenteral
administration to a patient. Liquid preparations
suitable for oral administration (e.g., suspensions,
syrups, elixirs and the like) can be prepared
according to techniques known in the art and can
employ any of the usual media such as water, glycols,
oils, alcohols and the like. Solid preparations
suitable for oraladministration (e.g., powders, pills,
capsules and tablets) can be prepared according to
techniques known in the art and can employ such solid
excipients as starches, sugars, kaolin, lubricants,
binders, disintegrating agents and the like.
Parenteral compositions can be prepared according to
techniques known in the art and typically employ
sterile water as a carrier and optionally other
ingredients, such as a solubility aid. Injectable
solutions can be prepared according to methods known
in the art wherein the carrier comprises a saline
solution, a glucose solution or a solution containing
a mixture of saline and glucose. Further description
of methods suitable for use in preparing
pharmaceutical compositions for use in the present
invention and of ingredients suitable for use in said
compositions is provided in Remington's Pharmaceutical
Sciences, 18th edition, edited by A. R. Gennaro, Mack
Publishing Co., 1990. The present invention also
relates to process for preparing compounds described
herein. In particular embodiments, the present
invention relates to a process for preparing compounds
of the following formula: wherein: R is C1-C2 alkyl
optionally substituted with 1-3 halogens, R2 and R are
independently selected from the group consisting of:
hydrogen, halogen, C1-C5 alkyl, C1-C5 alkoxy and
-0-(Ci-Cs alkylene)-O-(CH2)0-3-CH3, wherein the alkyl,
alkoxy and -0-(Ci-Cs alkylene)-O-(CH2)0-3-CH3 are
optionally substituted with 1-3 



substituents independently selected from the group
consisting of: halogen, C1-C5 alkyl optionally
substituted with 1-3 halogens and C1-C5 alkoxy
optionally substituted with 1-3 halogens, X is
selected from the group consisting of hydrogen, -OH
and C1-C5 alkoxy, (Z)nI is C1-C2 alkylene, A is
selected from the group consisting of: (1) hydrogen,
(2) halogen, (3) C1-C5 alkyl, (4) C1-C5 alkoxy, and
(5) -S-(CH2 )0-3-CH3 ,MCC-ACV-1 83 wherein (3) and (4)
are optionally substituted with 1-3 halogens, B is
selected from the group consisting of: (1) hydrogen,
(2) halogen, (3) Cl-C 5 alkyl, (4) Ci-C 5 alkoxy, (5)
-OH, (6) -CF3 , (7) -CC=O)-CH3 , 10 (8) -0-(Cl-C 5
alkylene)-O-(CH2)0-2-CH 3 , (9) -(Ci-C 5
alkylene)-O-(CH 2)0-2-CH3 , (10) -0-(Ci-C 5
alkylene)-C(CH 3)2-C(=O)OH, and ( 11) -0-(Ci-C 5
alkylene)-C(CH3)2-C(=O)OCH3 , wherein (3), (4), (8),
(9), (10) and (11) are optionally substituted with 1-3
15 halogens, C is selected from the group consisting
of: (1) hydrogen, (2) Ci-C 5 alkyl optionally
substituted with 1-3 halogens, and (3) Cl-C 5 alkoxy
optionally substuted with 1-3 halogens, and 20 D is
selected from the group consisting of: (1) hydrogen,
(2) halogen, (3) Cl-C 5 alkyl, (4) Ci-C 5 alkoxy, 25
(5) Cl-C 5 -cyano, (6) C2-C5 alkenylene-O-(CH2)0-2-CH
3 , (7) -(Ci-C 5 alkylene)-N(H)-C(=O)-O-(CH2)0-2-CH 3
, (8) -(C i -C5 alkylene)-N(H)-C(=O)-(CH 2)0-2-CH3 ,
(9) -(Ci-C 5 alkylene)-O-CHF2, 30 (10) -(Ci-C 5
alkylene)-O-(CH2)0-2-CH 3 , ( 11) -0-(Ci-C 5
alkylene)-O-(CH2)0-2-CH 3 , (12) -(Ci-C 5
alkylene)-OH, (13) -S-(Ci-C 5 alkylene)-OH, (14) -SCF
and 35 (15) -N(H)-(Ci-C 5 alkylene)-O-(CH2)0-2-CH 3 ,
wherein (3), (4), (5), (6), (7), (8), (9), (10), (11),
(12), (13) and (15) are optionally substituted with
1-3 halogens,MCC-ACV- 183 which comprises the
following steps: (1) coupling a compound of formula
(a), or a salt thereof, to a compound of formula (b),
or a salt thereof: in the presence of a solvent, to
form a compound of formula (c), or a salt thereof 10
(c); and (2) deprotecting compound (c) by removing
Boc. In specific embodiments, the solvent is/comprises
one or more compounds selected from the group
consisting of. DMF, oxalyl chloride and iPr2Net. In
specific embodiments, the deprotecting step is
conducted with one or more compounds selected from the
group consisting 15 of: HCl, IPA and MTBE. In
particular embodiments, the present invention relates
to a process for preparing compounds of the following
formula: 20 which comprises the following steps:(1)
coupling compounds of formula (a) having a Boc group
and formula (b) below in the presence of DMF, oxalyl
chloride and ZPr2NEt: (a) (b) to form a compound of
formula (c) (c); and (2) deprotecting compound formed
through removal of Boc group in the presence ofHCL,
IPA and MTBE. Methods of Synthesis Compounds of the
present invention can be made by a variety of methods
depicted in the illustrative synthetic reaction
schemes shown and described below which form 



particular embodiments of the present invention. The
starting materials and reagents used in preparing
these compounds generally are either available from
commercial suppliers, such as Aldrich Chemical Co., or
are prepared by methods known to those skilled in the
art following procedures set forth in references such
as Fieser and Fieser's Reagents for Organic Synthesis;
Wiley & Sons: New York, Volumes 1-21; R. C. LaRock,
Comprehensive Organic Transformations, 2.sup.nd
edition Wiley-VCH, New York 1999; Comprehensive
Organic Synthesis, B. Trost and I. Fleming (Eds.) vol.
1-9 Pergamon, Oxford, 1991; Comprehensive Heterocyclic
Chemistry, A. R. Katritzky and C.W. Rees (Eds)
Pergamon, Oxford 1984, vol. 1-9; Comprehensive
Heterocyclic Chemistry II, A. R. Katritzky and C. W.
Rees (Eds) Pergamon, Oxford 1996, vol. 1-1 1; and
Organic Reactions, Wiley & Sons: New York, 1991,
Volumes 1-40.The following synthetic reaction schemes
and examples are merely illustrative of some methods
by which the compounds of the present invention can be
synthesized, and various modifications to these
synthetic reaction schemes can be made and will be
suggested to one skilled in the art having referred to
the disclosure contained in this application. The
starting materials and the intermediates of the
synthetic reaction schemes can be isolated and
purified if desired using conventional techniques,
including but not limited to, filtration,
distillation, crystallization, chromatography, and the
like. Such materials can be characterized using
conventional means, including physical constants and
spectral data. Unless specifically stated otherwise,
the experimental procedures were performed under the
following conditions. Evaporation of solvent was
carried out using a rotary evaporator under reduced
pressure (600-4000 pascals: 4.5-30 mm Hg) with a bath
temperature of up to 60 0C. Reactions are typically
run under nitrogen atmosphere at ambient temperature
if not otherwise mentioned. Anhydrous solvent such as
THF, DMF, Et2O, DME and Toluene are commercial grade.
Reagents are commercial grade and were used without
further purification. Flash chromatography is run on
silica gel (230-400 mesh). The course of the reaction
was followed by either thin layer chromatography (TLC)
or nuclear magnetic resonance (NMR) spectrometry and
reaction times given are for illustration only. The
structure and purity of all final products were
ascertained by TLC, mass spectrometry, 1H NMR and
high-pressure liquid chromatography (HPLC). Chemical
symbols have their usual meanings. The following
abbreviations have also been used: v (volume), w
(weight), b.p. (boiling point), m.p. (melting point),
L (liter(s)), mL (milliliters)), g (gram(s)), mg
(milligram(s)), mol (mole(s)), mmol (millimole(s)),
eq. (equivalent(s)). Unless otherwise specified, all
variables mentioned below have the meanings as
provided above. Generally, compounds of the present
invention can be prepared via the coupling of an
appropriately substituted pyridone I with an
appropriately functionalized amine II, followed by the
removal of the BOC-protecting group from amide III
(Scheme 1).I Il III IV Synthesis of the requisite
pyridone I can, for example, be performed as
exemplified in Scheme 2. Typically, metal-catalyzed
Suzuki coupling of boronate VI, prepared from known
triflate V (e.g., Ujjarnwalla et al, Bioorg. Med.
Chem. Lett.; \5_ ( 18), 2005, p. 4023- 4028), with
halide VII, can provide a,b-unsaturated ester VIII.
Reduction of the double bond; most conveniently
accomplished using either magnesium or samarium
iodide, and subsequent base-mediated equilibration,
would then afford saturated ester IX as a single
diastereomer. Its conversion to the corresponding
pyridone X can be realized in two steps via the
initial treatment of ester IX with /rCPBA; or an
equivalent oxidant, followed by the reaction of the
resulting pyridine N-oxide with TFAA in triethylamine;
or an equivalent rearrangement promoter.
Alternatively, for cases where the V group of ester IX
is OBn, a simple hydrogenation under typical
conditions would directly furnish pyridone X. Also,
for cases where the V group of ester IX is OMe,
reaction with an alkyl halide in the presence of
sodium iodide would afford pyridone XI. Indeed, one
can also access XI via 7V-alkylation of pyridone X
with an appropriate reagent. Finally, saponification
of pyridone XI would furnish pyridone I .Scheme 2 V =
OMe For halides VII used in the preparation of I where
V is either OMe or OBn, their synthesis can most
readily be accomplished from the corresponding
pyridone XTV. For example, this transformation can be
effected by reacting pyridone XTV with either methyl
or benzyl halide in the presence of silver carbonate
(Scheme 3). For cases where pyridone XTV was neither
commercially available nor known in the literature,
the requisite compound could be prepared from its
corresponding pyridine XII via the intermediacy of
pyridine TV-oxide XIII. Scheme 1S XIl XIII XlV VII U =
Br I V = OMe, OBn In most cases, approaches to the
preparation of amine II used in Scheme 1 have already
been disclosed in published patent application WO
2007/009250 Al . Those not already known can be
synthesized according to, for example, methods
exemplified in Scheme 4. Where appropriate, aldehyde
XV is first regioselectively brominated. The resulting
bromide XVI is then subjectedto the usual reductive
animation conditions to afford amine XVII. If
necessary, amine XVII could subsequently be protected
as its corresponding N-BOC derivative XVIII. Using
typical metal-mediated couplings such as the Suzuki or
Buchwald-Hartwig variants, the R chain in amine II can
be appended onto either amine XVII or amine XVIII.
Simple chemical modifications such as hydrogenation,
Wittig olefination, reduction, acylation, ozonolysis,
oxidation and others, where necessary, may be carried
out to arrive at the desired R group in 



amine II. Finally, for amine XIX, a simple
deprotection step is required. Indole is another
common scaffold seen in amine II. These amines can be
prepared, for example, from alkylation of indole XXI
under typical reaction conditions. Again, simple
chemical modifications such as hydrogenation, Wittig
olefination, reduction, acylation, ozonolysis,
oxidation and others, where necessary, may be carried
out to arrive at the desired R group in amine II.
Finally, reductive amination of XXII would furnish the
desired amine II. Should indole XXI not be
commericially available, it can be accessed via, for
example, a simple formylation of indole XX, which is
most conveniently accomplished with POCl3 in DMF.
Scheme 5 For compounds of the present invention
bearing an alkoxy group at position 4 of the
piperidine ring, they are most conveniently accessed
via an initial amide formation between amine II and
b-ketoester XXIII, followed by the addition of Gignard
reagent derived from a suitably-protected and
appropriately substituted hydroxypyridine.
Functionalization of theresulting alcohol XXV, if
necessary, would precede the conversion of the
protected hydroxypyridine XXVI into the desired
pyridone XXVII using chemistry described earlier.
Finally, BOC removal can be accomplished under typical
conditions (Scheme 6). Scheme 6 XXIII XXIV I XXVI XXV
XXVII XXVlIl Representative cyclopropylamine building
blocks are shown in Table 1.CABLE MANAGEMENT PANEL Cr
oss-Reference to Related Applications This application
claims the benefit of Chinese Patent Application
Serial No. 200810128761.X, filed May 12, 2008; which
application is incorporated herein by reference.
Technical Field This disclosure relates generally to
devices for management of telecommunication cables and
associated methods. More particularly, this disclosure
relates to a cable management panel used in the
telecommunications industry for managing fiber optic
cables, and associated methods. Background Cable
management arrangements for cable termination, splice,
and storage come in many forms. One cable management
arrangement used in the telecommunications industry
today includes sliding drawers installed on
telecommunication equipment racks. The drawers provide
organized, high-density, cable termination, splice,
and storage in telecommunication infrastructures that
often have limited space. There is a continued need in
the art for devices and arrangements that improve upon
existing cable management arrangements. Summary The
present disclosure relates to a cable management panel
having a chassis and a sliding drawer. One aspect of
the invention relates to the chassis having a rear
incoming cable opening, a side outgoing cable opening,
and cable guides and pathways that accommodate the
sliding movement of the drawer relative to the chassis
and the chassis openings; the cable guides and
pathways further provide cable bend protection of
cables routed between cable storage, cable splice, and
cable terminationsregions of the drawer. Another
aspect of the invention relates to the chassis being
constructed to receive one two-rack-unit drawer or two
one-rack-unit drawers. A variety of examples of
desirable product features or methods are set forth in
part in the description that follows, and in part will
be apparent from the description, or may be learned by
practicing various aspects of the disclosure. The
aspects of the disclosure may relate to individual
features as well as combinations of features,
including combinations of features disclosed in
separate embodiments. It is to be understood that both
the foregoing general description and the following
detailed description are explanatory only, and are not
restrictive of the claimed invention. Brief
Description of the Drawings FIG. 1 is a front
perspective view of one embodiment of a cable
management panel, in accordance with the principles
disclosed; FIG. 2 is an exploded, front perspective
view of another embodiment of a cable management
panel, in accordance with the principles disclosed,
the cable management panel including one two-rack-unit
drawer; FIG. 3 is an exploded, front perspective view
of the cable management panel of FIG. 1, the cable
management panel including two one-rack-unit drawers;
FIG. 4 is a rear perspective view of one of the
one-rack-unit drawers of the cable management panel of
FIG. 3; FIG. 5 is a partially exploded rear
perspective view of the drawer of FIG. 4; FIG. 6 is a
partially exploded front perspective view of the
drawer of FIG. 4; FIG. 7 is top plan view of one
drawer illustrating a rear entry cable routing
configuration; FIG. 8 is a top plan view of the drawer
of FIG. 7 illustrating a side entry 



cable routing configuration; FIG. 9 is a rear
perspective view of the two-rack-unit drawer of the
cable management panel of FIG. 2;FIG. 10 is a
partially exploded rear perspective view of the drawer
of FIG. 9; FIG. 11 is a partially exploded front
perspective view of the drawer of FIG. 9; FIG. 12 is a
top perspective view of an alternative embodiment of a
tworack- unit drawer that can used in the present
cable management panel; FIG. 13 is a front schematic
representation of a telecommunications system,
including a rack having a number of cable management
panels mounted thereon; FIG. 14 is a front perspective
view of still another embodiment of a cable management
panel, in accordance with the principles disclosed;
FIG. 15 is an exploded view of the cable management
panel of FIG. 14; FIG. 16 is a partially exploded
front perspective view of a drawer of the cable
management panel of FIG. 14; FIG. 17 is a partially
exploded view of the cable management panel of FIG.
14; FIG. 18 is a top perspective view of the cable
management panel of FIG. 14, shown without a top wall
and illustrated with the drawer in an open position;
FIG. 19 is a further partially exploded view of the
drawer of FIG. 16; FIG. 20 is a further partially
exploded view of the drawer of FIG. 19; FIG. 2 1 is a
top plan view of the drawer of FIG. 14, shown without
the top wall and illustrated with the drawer in a
closed position; FIG. 22 is a top plan view of the
drawer of FIG. 21, illustrated with the drawer in the
open position; and FIG. 23 is a top plan view of the
drawer of FIG. 22, illustrated without a cable storage
tray. Detailed Description Reference will now be made
in detail to exemplary aspects of the present
disclosure that are illustrated in the accompanying
drawings. Wherever possible, the same reference
numbers will be used throughout the drawings to refer
to the same or like parts.Referring to FIG. 1, a cable
management panel or module 10 according to the present
invention is shown. The panel 10 includes a frame or
chassis 12 having mounting brackets 14 used to mount
the panel 10 to a telecommunications structure, such
as a telecommunications rack (only partially and
schematically represented at 15). The cable management
panel 10 can also be configured for mounting within a
cabinet, enclosure, or on other mounting fixtures or
framework. Referring to FIGS. 1 and 3, the chassis 12
of the cable management panel 10 generally has a front
16 that defines a front opening 17 (see also FIG. 2),
opposite sides 18, and a rear 20. The sides 18 are
defined by sidewalls 22, and the rear is defined by a
rear wall 24. The chassis 12 further includes a top
wall 26 and an opposite bottom wall 28. The front
opening 17 may be enclosed by a front cover 74. In the
illustrated embodiment, the front cover 74 (FIG. 2) is
hinged to the bottom wall 28. A front latch 76 (FIG.
1) is provided to secure the front cover 74 in a
closed position. Referring now to FIG. 3, the cable
management panel 10 includes a least one drawer 30
that slides between an opened position and a closed
position. In the opened position, cables and
components contained on the drawer 30 can be accessed
for maintenance or repair purposes, for example. In
the closed position, the cables and components are
enclosed and protected within a non-partitioned
interior region 32 of the chassis 12. What is meant by
"non-partitioned" is that the interior region 32 is
open and generally non-obstructed by a dividing wall
or panel, for example. Referring now to FIGS. 2 and 3,
the chassis 12 of the cable management panel 10 of the
present disclosure includes a first pair of drawer
guides 34 and a second pair of drawer guides 36. The
first and second pairs of drawer guides 34, 36 are
provided within the interior region 32 of the chassis
12. In the illustrated embodiment, each of the pairs
of drawer guides 34, 36 include channeled rails or
structures 38 attached to the sidewalls 22 of the
chassis. The channeled rails 38 are aligned and
arranged to define an upper pair of channeled rails
(e.g., 34) and a lower pair of channel rails (e.g.,
36). Referring to FIGS. 3 and 4, the sliding drawer 30
of the cable management panel 10 is engaged with one
of the first and second pairs of drawer guides 34, 36
to permit sliding movement of the drawer 30 relative
to the chassis 12. In particular, the drawer 30
includes a drawer bottom 40 (FIG. 4) and upright sides
42 that extend upwardfrom the drawer bottom 40. The
upright sides 42 engage the channeled rails 38 of the
upper or lower pair of drawer guides 34, 36 to permit
the sliding movement of the drawer. The
non-partitioned interior region 32 of the chassis 12
is sized and constructed to receive two one-rack-unit
drawers, as shown in FIG. 3. A "rack unit" is known to
those of skill in the art generally as a standard unit
of volume within a telecommunications rack. The size
of equipment can be referred to by the number of rack
units occupied by that piece of equipment. In FIG. 3,
each individual drawer 30 occupies a single rack unit;
the chassis 12 of the cable management panel 10 is
sized to receive two of the one-rack-unit drawers 30.
As can be understood, the upright sides 42 



of the upper drawer engage the channeled rails 38 of
the upper pair of drawer guides 34 and the upright
sides of the lower drawer engage the channeled rails
38 of the lower pair of drawer guides 36. The
non-partitioned interior region 32 of the drawer 30 is
also sized and constructed to receive one
two-rack-unit drawer 130, as shown in FIG. 2. When a
tworack- unit drawer is installed within the chassis
12, the upright sides 142 of the drawer (e.g., 130)
engage the channeled rails 38 of the lower pair of
drawer guides 36. The channeled rails 38 of the upper
pair of drawer guides 34 have a low profile so as not
to obstruct receipt and sliding movement of the
two-rack-unit drawer 130. Referring now to FIGS. 4-6,
the cable management panel 10 further includes a
spring lock clip 44. In the illustrated embodiment,
the panel 10 includes two spring lock clips 44 that
are carried by the drawer 30 during sliding movement
of the drawer. The spring lock clips 44 are secured to
the upright sides 42 of the drawer 30. Each spring
lock clip 44 has a first tab end 46 (FIG. 5) and a
second tab end 48. The tab ends 46, 48 partly extend
through breaks or openings in the upright sides 42 of
the drawer. The first tab end 46 engages a first
aperture 50 (FIG. 3) formed in the chassis when the
drawer is in the open position. The first tab end 46
defines a positive mechanical lock that locks the
drawer in the open position to prevent inadvertent
closing movement while accessing the drawer interior.
To unlock the drawer 30 from the locked opened
position, the first tab ends 46 of the clips 44 are
press inward until disengaged from the first aperture
50; the drawer is then free to slide toward the closed
position. As shown in FIG. 3, the positive mechanical
locks defined by the apertures 50 and first tabends 46
of the clips 44 are located adjacent to the front 16
of the chassis 12 for access from an exterior of the
chassis 12. The second tab end 48 of each spring lock
clip 44 engages a second aperture 52 (FIG. 3) formed
in the chassis when the drawer is in the closed
position. The second tab end 48 defines a
friction-type lock that holds the drawer in the closed
position to prevent inadvertent opening movement. The
second tab end 48 is constructed such that to open the
drawer 30 from the closed position, the user simply
pulls the drawer forward. The pulling force overcomes
the frictional hold of the drawer 30 and disengages
the second tab end 48 of the spring lock clip 44 from
the second aperture 52; the drawer is then free to
slide toward the open position. Referring still to
FIGS. 4-6, the cable management panel 10 further
includes a cable manager 54 that accommodates cable
slack during sliding movement of the drawer 30
relative to the chassis 12. The cable manager 54
includes a radius limiter 56, a floating attachment
piece 58 (FIG. 5), and a stationary plate extension
78. The radius limiter 56 is attached to projections
80 formed on the floating attachment piece 58. The
floating attachment piece 58 is in turn slidingly
attached to the stationary plate extension 78 through
a slot 64 form in the drawer bottom 40. The radius
limiter 56 of the cable manager 54 has a curved body
structure 82 that also protects cables from damage by
limiting cable bending beyond a minimum bend radius.
Referring to FIGS. 5 and 6, the plate extension 78 is
located beneath the drawer 30. The floating attachment
piece 58 is slidingly attached to a slot 84 formed in
the plate extension 78. The plate extension 78 remains
stationary relative to the chassis 12 during sliding
movement of the drawer 30; the slot 84 of the plate
extension 78 and the slot 64 of the drawer bottom 40
permit the radius limiter 56 to slide and/or float
along the drawer bottom 40 as needed to accommodate
cable slack during movement of the drawer 30. What is
meant by "float" is that the radius limiter 56 is able
to move independently of the drawer and relative to
the chassis within a range of motion as needed to
accommodate the pull or push of cables wrapped about
the radius limiter. The range of motion is determined
in part by the slot 84 of the stationary plate
extension 78 which functions to limit the movement of
the radius limiter 56 and in turn permits the drawer
30 to slide relative to the radius limiter 56. Further
details of a radius limiterarrangement having a
similar slotted, stationary cable manager component
are described in U.S. Patent 5,066,149; which
disclosure is incorporated herein by reference.
Referring to FIGS. 3-5, a releasable latch 66 (FIGS. 4
and 5) is provided at a first end 60 of the stationary
plate extension 78. The first end 60 of the stationary
plate extension 78 is attached to the chassis 12 by
the releasable latch 66. In particular, the latch 66
extends through an opening 68 formed in the rear wall
24 of the chassis 12. Opposing flexible latch arms 70
snap-fit to the opening 68 of the chassis. The latch
66 secures the plate extension 78 in a stationary
position for purposes of causing the relative movement
between the drawer 30 and the radius limiter 56, as
described above. The latch also prevents inadvertent
separation of the drawer 30 from the chassis 12. The
latch 66 is accessible from an exterior of the chassis
12, and is releasable so that the sliding drawer 30
can be selectively separated from the chassis 12. To
separate and remove the drawer 30 from the chassis 12,
the latch arms 70 of the latch 66 are flexed toward
one another to disengage the rear wall opening 68.
Referring again to FIG. 4, the cable management panel
10 can include a variety of cable connections 72 that
provide or accommodate telecommunications service. In
the illustrated drawer embodiment, the cable
connections 72 include integrated cable terminations
and splice connections. The splice connections can
include one or more stackable splice tray modules 88.
The cable terminations can include sliding adapter 



packs or modules 86 having adapters that receive fiber
optic connectors. Further details of an example
sliding adapter arrangement that can be used in
accordance with the principles disclosed are described
in U.S. Patent No. 5,497,444 and U.S. Patent No.
6,591,051; the disclosures of which are hereby
incorporated by reference. In the illustrated
embodiment of FIG. 4, the splice tray modules 88 and
adapter packs 86 accommodate up to 24 cable
connections or terminations; accordingly a panel
having two one-rack-unit drawers 30 accommodates up to
48 cable connections. As can be understood, the
present cable management panel 10 can be configured to
provide a number of cable connection configurations,
including 12, 14, 48, 72 and 96 termination
configurations. As can also be understood, the present
drawer 30 can be configured to provide only cable
terminations, only cable splicing, or a combination of
terminations and splicing. Other drawer configurations
can furtherinclude attenuators, couplers, switches,
and wave division multiplexers (WDMs), for example.
Referring still to FIG. 4, the cable management panel
10 can also include a variety of cable management
elements 62 that provide bend radius protection for
use with fiber optic cables. The cable management
elements 62 can include, for example, a rear spool 90
(FIG. 3) and an array of front guides 92. As will be
described in greater detail hereinafter, the rear
spool 90 manages cables entering at or adjacent to the
rear 20 of the chassis 12, and the array of front
guides 92 manages cables exiting at or adjacent to the
front 16 of the chassis. Other cable guides, e.g., 94,
are positioned at various locations on the drawer 30.
Referring again to FIG. 3, cables connected to the
cable connections 72 access the interior region 32 of
the chassis 12 by any one of a number of access
locations defined by the present chassis 12. The
number of access locations includes first and second
rear access openings 96 formed in the rear wall 24 of
the chassis 12. In the illustrated panel of FIG. 3,
the first and second rear access openings 96
correspond to the first and second one-rack-unit
drawers 30. Another access location of the chassis is
defined by a rear side access opening 98 formed in one
of the opposite sidewalls 22 of the chassis adjacent
to the rear wall 24. Still other access locations
include first and second front side access openings 99
provided at each of the opposite sidewalls 22 adjacent
to the front opening 17 of the chassis (see also FIG.
1). Referring now to FIGS. 7 and 8, the number of
access locations defined by the chassis 12 of the
present cable management panel 10 accommodates a
variety of cable routing alternatives. As shown in
FIG. 7, for example, in one routing configuration, an
incoming cable 6 1 enters the rear access opening 96
(FIG. 3) and is guided around the rear spool 90 toward
the cable manager 54. The cable 6 1 wraps about the
radius limiter 56 of the cable manager 54 and is
directed toward the other cable guides 94 located
adjacent to the splice tray modules 88. The cable is
spliced and the individual fiber cables 63 of the
incoming cable 6 1 are routed toward and attached to
rear connection ends of the adapter modules 86. Fiber
cables 65 attached to front connection ends of the
adapter modules 86 are routed within the front guides
92 and into a channel 93 locatedbetween the array of
front guides 92 and a front drawer wall 29 (see also
FIG. 4, for example). The fiber cables 65 exit the
drawer 30 and the chassis through one of the front
side access openings 99, depending upon the desired
orientation of the array of front guides 92. In the
illustrated embodiment, curved exit devices 25 are
provided on the drawer to prevent the exiting fiber
cables 65 from exceeding a minimum bend radius. In the
alternative, and referring to FIG. 8, another routing
configuration may include routing the incoming cable 6
1 through the rear side access opening 98. In this
routing configuration, the incoming cable 6 1 is
guided around the rear spool 90 in an opposite
direction as the previous routing configuration. The
incoming cable is then similarly routed to the cable
manager 54, about the radius limiter 56 of the cable
manager 54, and then toward the other cable guides 94
located adjacent to the splice tray modules 88. The
cable is likewise spliced and the individual fiber
cables 63 of the incoming cable 6 1 are routed toward
and attached to rear connection ends of the adapter
modules 86. Fiber cables 65 attached to front
connection ends of the adapter modules 86 are routed
within the front guides 92, into the channel 93, and
exit the drawer 30 and the chassis through one of the
front side access openings 99. As can be understood,
either routing configuration may be used in both the
one-rack-unit drawer 30 and the two-rack-unit drawer
130. As previously described, the non-partitioned
interior region 32 of the chassis 12 is sized and
constructed to receive two one-rack-unit drawers (FIG.
3) or one two-rack-unit drawer 130 (FIG. 2). Referring
to FIGS. 9-11, one embodiment of the tworack- unit
drawer 130 is illustrated. Similar to the
one-rack-unit drawer, the two-rack-unit drawer 130
carries two spring lock clips 44 that attach to the
upright sides 142 of the drawer. The spring lock clips
function as previously described to lock the drawer
130 in the open position and to hold the drawer in the
closed position. Also similar to the previous drawer
embodiment, the drawer 130 has a drawer bottom 140
(FIG. 10) that defines a slot 164. The cable manager
54 is mounted at the slot 164 to accommodate cable
slack during sliding movement of the drawer 130, as
previously described. 



Referring to FIG. 10, cable connections 172 including
integrated cable terminations and splice connections
are provided on the drawer 130. The spliceconnections
includes one or more stackable splice tray modules
188. The cable terminations include sliding adapter
packs or modules 186 having adapters that receive
fiber optic connectors. In the present embodiment, the
splice tray modules 188 and adapter packs accommodate
up to 96 cable connections or terminations. Referring
now to FIG. 12, another embodiment of a two-rack-unit
drawer 230 is illustrated. In this embodiment, the
drawer 230 is loaded with twelve termination modules
286. The termination modules 286 define rear
connection locations to which incoming cables are
directly coupled. The individual termination modules
286 can each be configured to house various fiber
optic equipment including couplers, splitters,
combiners, wave division multiplexers, etc. In some
high-density applications having a two-rack-unit
drawer, cables may be routed through both the upper
and lower rear access openings 96. In such
applications, the panel may include stacked spools 90,
as shown in FIG. 12, to accommodate the two rear cable
entry locations. Such drawers may also include a cable
manager 54 having stacked radius limiters 56. In
general, the present cable management panel includes a
chassis 12 that can be utilized to provide a variety
of fiber termination/distribution arrangements. The
advantageous flexibility of the present panel is due
in part to the construction of the chassis 12. In
particular, and referring now to FIG. 13, during an
initial installation period, a user may populate a
telecommunications rack 15 or frame with a number of
empty cable management panels 10 (i.e., empty chassis
12 with no drawers). Drawers 30, 130, 230 may be
installed within some of the empty chassis during the
initial installation period to provide
telecommunications services based upon present service
needs. After the initial installation period and due
to subsequent increased service needs, the system can
be updated by filling empty chassis with different
drawer configurations, on an asneeded basis. This
allows the user to customize a growing
telecommunications systems based upon future needs
that may not be presently determined. For example, the
user can install a single one-rack-unit drawer 30 to
add capacity for 24 terminations, install two
one-rack-unit drawers 30 to add capacity for 48
terminations, install a two-rack-unit drawer to add
capacity for 96 terminations, or install a combination
of any of these drawers when the user deems such
capacity is required.Further, the drawers can be
pre-configured with splice only, termination only, or
a combination of slice and terminations during
manufacture for quick installation at the user's
facility. What is meant by "pre-configured" is that
the desired cable connections (e.g., 72) and the cable
management elements (e.g., 62) are mounted to or
loaded on the drawer at the factory, as opposed to at
the user's facility. To install a drawer, the user
simply slides the pre-configured drawer into the
chassis and snap-fits the rear latch (e.g., 66; FIG.
5) to the chassis. As can be understood, the chassis
12 of the present disclosure is constructed to
accommodate a variety of drawer configurations, which
allows a user to grow a telecommunications system in a
unique customized manner. Referring to FIG. 14,
another embodiment of a cable management panel or
module 410 according to the present invention is
illustrated. The panel 410 includes a frame or chassis
412 having mounting brackets 414 used to mount the
panel 410 to a telecommunications structure, such as a
telecommunications rack (schematically represented at
15 in FIG. 13). In the illustrated embodiment and
referring to FIG. 15, the mounting brackets 414 are
L-shaped and constructed to mount to either a rack
having a 19-inch mounting configuration or a rack
having a 23-inch mounting configuration. In
particular, the mounting brackets 414 each include a
first flange portion 431 and a second flange portion
433. When mounted to a rack with a 19-inch mounting
configuration, the first flange portion 431 is secured
to the chassis 412 and the second flange portion 433
is secured to the rack. When mounted to a rack with a
23-inch mounting configuration, the second flange
portion 433 is secured to the chassis 412 and the
first flange portion 431 is secured to the rack. The
cable management panel 410 can also be configured for
mounting within a cabinet, enclosure, or on other
mounting fixtures or framework. Referring to FIGS. 14
and 15, the chassis 412 of the cable management panel
410 generally has a front 416 that defines a front
opening 417, opposite sides 418, and a rear 420. The
sides 418 are defined by sidewalls 422, and the rear
is defined by a rear wall 424. The chassis 412 further
includes a top wall 426 and an opposite bottom wall
428. The front opening 417 may be enclosed by a front
cover 474. In the illustrated embodiment, the front
cover 474 is hinged to the bottom wall 428. A front
latch 476 is provided to secure the front cover 474 in
a closed position.Referring to FIG. 15, the cable
management panel 410 includes a least one drawer 430
that slides between an open position and a closed
position. In the opened position, cables and
components contained on the drawer 430 can be accessed
for maintenance or repair purposes, for example. In
the closed position, the cables and components are
enclosed and protected within a non-partitioned
interior region 432 of the chassis 412. The chassis
412 of FIG. 15 includes only a first pair of drawer
guides 434. The first pair of drawer guides is located
within the interior region 432 of the chassis 412. The
drawer guides 434 include channeled rails or
structures 438 attached to the sidewalls 422 of the
chassis. The sliding drawer 430 engages the drawer
guides 434 to permit 



sliding movement of the drawer 430 relative to the
chassis 412. In this embodiment and referring now also
to FIG. 16, the drawer 430 includes a drawer bottom
440 and upright sides 442 that extend upward from the
drawer bottom 440. Slides 441 are mounted to the
upright sides 442. As shown in FIG. 17, the slides 441
are received within intermediate sleeves 435, which in
turn engage the channeled rails 438 of the drawer
guides 434 such that the drawer 430 slides relative to
the chassis 412. During opening sliding movement of
the drawer 430, the drawer slides 441 first slide
forward relative to the intermediate sleeves 435. Upon
the drawer reaching an intermediate open position, the
slides 441 catch a forwardly-located structure (e.g.,
a projection, tab or slot end, not shown) of the
sleeves 435 and the sleeves 435 then also slide
forward relative to the drawer guides 434. Similarly,
during closing sliding movement of the drawer, the
drawer slides 411 first slide rearward relative to the
intermediate sleeves 435; the slides catch a
rearwardlylocated structure (e.g., a projection, tab,
or slot end, not shown) of the sleeves and the sleeves
then also slide rearward relative to the drawer guides
434. The intermediate sleeves 435 function as
extensions that allow the drawer to open to an
extended distance such that the rear areas of the
drawer are more easily accessed. Referring to FIG. 17,
the illustrated drawer 430 of the cable management
panel 410 is a two-rack-unit drawer. The
non-partitioned interior region 432 of the chassis 412
is sized and constructed to receive the two-rack unit
drawer 430. The nonpartitioned interior region 432 is
also sized to receive two one-rack-unit drawers.
Inparticular, upper and lower drawer guides (e.g.,
434) can be provided in the interior region, as
previously described, to accommodate two one-rack-unit
drawers. The cable management panel 410 of FIG. 17
further includes a spring lock clip 444. In the
illustrated embodiment, the panel 410 includes two
spring lock clips 444 (only one shown) that are
carried by the drawer 430 at each side of the drawer
during sliding movement. The spring lock clips 444 are
secured to the slides 441 of the drawer 430. Each
spring lock clip 444 has a flexible tab end 446 that
engages a receiving catch 450 (schematically
represented) provided on the intermediate sleeve 435.
The flexible tab end 446 defines a positive mechanical
lock that locks the drawer in the open position to
prevent inadvertent closing movement while accessing
the drawer interior. To unlock the drawer 430 from the
locked open position, the flexible tab ends 446 of the
clips 444 are press inward until disengaged from the
catch 450; the drawer is then free to slide toward the
closed position. When in the closed position, the
front cover 474 is closed and latched to secure the
drawer 430 within the interior of the chassis 412.
Referring now to FIGS. 16-18, the cable management
panel 410 further includes a cable manager 454 that
accommodates cable slack during sliding movement of
the drawer 430 relative to the chassis 412. The cable
manager 454 includes a radius limiter 456, a floating
attachment piece 458 (FIG. 16), and a stationary plate
extension 478. The radius limiter 456 is attached to
projections 480 formed on the floating attachment
piece 458. The floating attachment piece 458 is in
turn slidingly attached to the stationary plate
extension 478 through a slot 464 (FIG. 18) form in the
drawer bottom 440. The radius limiter 456 of the cable
manager 454 has a curved body structure 482 (FIG. 16)
that also protects cables from damage by limiting
cable bending beyond a minimum bend radius. When
assembled, the plate extension 478 of the cable
manager 454 is located beneath the drawer 430. The
floating attachment piece 458 is slidingly attached to
a slot 484 formed in the plate extension 478 by tabs
481 (FIG. 16). The plate extension 478 remains
stationary relative to the chassis 412 during sliding
movement of the drawer 430; the slot 484 of the plate
extension 478 and the slot 464 of the drawer bottom
440 permit the radius limiter 456 to slide and/or
float along the drawer bottom 440 as needed to
accommodate cable slack during movement of the drawer
430. Therange of motion is determined in part by the
slot 484 of the stationary plate extension 478 which
functions to limit the movement of the radius limiter
456 and in turn permits the drawer 430 to slide
relative to the radius limiter 456. Further details of
a radius limiter arrangement having a similar slotted,
stationary cable manager component are described in
U.S. Patent 5,066,149; which disclosure is
incorporated herein by reference. Referring again to
FIGS. 16 and 17, a releasable attachment 466 (FIG. 16)
is used to attach an end 460 of the stationary plate
extension 478 to the chassis 412. In the illustrated
embodiment, the attachment 466 includes a ferrous
piece 445 (FIG. 16) and a magnet 447 (FIG. 17). In the
illustrated embodiment, the ferrous piece 445 is a tab
or flange 479 that extends upward from the stationary
plate extension 478 and the magnet is secure to the
rear wall 424 of the chassis 412. In the alternative,
the magnet can be provided on the stationary plate
extension. The attachment 466 secures the plate
extension 478 in a stationary position for purposes of
causing the relative movement between the drawer 430
and the radius limiter 456, as described above. The
attachment also prevents inadvertent separation of the
drawer 430 from the chassis 412. Yet, the attachment
466 can be selectively detached from the chassis 412
simply by pulling on the drawer with a force that
overcomes the magnetic force. Referring now to FIGS.
19 and 20, the drawer 430 of the cable management
panel 410 can include a variety of cable connections
472 that provide or accommodate telecommunications
service. In the illustrated drawer embodiment, the
cable connections 472 include integrated cable
terminations and splice connections. The 



splice connections can include one or more stackable
splice tray modules 488. The cable terminations can
include sliding adapter packs or modules 486 having
adapters that receive fiber optic connectors. Further
details of an example sliding adapter arrangement that
can be used in accordance with the principles
disclosed are described in U.S. Patent No. 5,497,444
and U.S. Patent No. 6,591,051; the disclosures of
which are hereby incorporated by reference. In the
illustrated embodiment, the splice tray modules 488
and adapter packs 486 accommodate up to 96 cable
connections or terminations. As can be understood, the
present drawer 430 can be configured to provide only
cable terminations, only cable splicing, or a
combination of terminations and splicing. Otherdrawer
configurations can further include attenuators,
couplers, switches, and wave division multiplexers
(WDMs), for example. Referring now to FIGS. 20 and 21,
the drawer 430 has a front 451 and a rear 453. The
interior of the drawer includes a lower cable splice
region 457 located at the rear 453 of the drawer, an
upper cable storage region 455 located directly above
the lower cable splice region 457, and a cable
termination region 459 located forward of the lower
cable splice region 457 and the upper cable storage
region 455. The stackable splice tray modules 488 are
mounted on the drawer in the lower cable splice region
457 beneath the upper cable storage region 455. The
adapter packs 486 are mounted on the drawer in the
cable termination region 459. The present cable
management panel 410 includes a variety of cable
management elements (e.g., 454, 462) that provide bend
radius protection for the cables. The cable management
elements define an incoming-cable management
arrangement 471 (FIG. 21), an intermediate-cable
management arrangement 473 (FIG. 23), and an
outgoing-cable management arrangement 475 (FIG. 22);
each of which will be described in greater detail with
respect to the particular cable routing arrangement
provided. Referring now to FIGS. 2 1 and 22, incoming
cables (e.g., 461) enter the interior region 432 of
the chassis 412 through a rear opening 496 (FIG. 18)
formed in the rear wall 424 of the chassis 412. From
the rear opening 496, the incoming cable 461 is
directed toward the incoming-cable management
arrangement 471. The incoming-cable management
arrangement 471 includes an incoming cable pathway
defined by the cable manager 454 and a plurality of
fixed cable guides 494 mounted to a top surface of a
cable storage plate or tray 467 (e.g., a dividing
plate or tray). In an alternative embodiment, a single
cable guide or one or more large diameter spools, for
example, can be provided on the cable storage tray
467. The cable storage tray 467 is carried by the
drawer 430 and partitions the interior of the drawer
into the upper cable storage region 455 and the lower
cable splice region 457 (see FIG. 20). As shown in
FIG. 2 1 and with reference to the incoming cable
pathway, the incoming cable 461 is routed toward the
cable manager 454 and wraps about the radius limiter
456 of the cable manager 454. From the cable manager
454, the incoming cable 461 or fibers 463 of the
incoming cable 461 are directed toward the cable
guides494 of the cable storage tray 467. Excess length
or slack of the incoming cable 461 or fibers 463 is
stored around the cable guides 494 of the
incoming-cable management arrangement 471 . The fiber
463 of the incoming cable 461 are then routed from the
upper cable storage region 455 to the lower cable
splice region 457 where the fibers are spliced with
intermediate cables or pigtails 469 (FIG. 23).
Referring to FIG. 23, the intermediate cable
management arrangement 473 defines an intermediate
cable pathway. With reference to the intermediate
cable management arrangement 473 and the intermediate
cable pathway, the pigtails 469 extend from the cable
splice region 457 of the drawer to the cable
termination region 459. The ends of the pigtails 469
are attached to rear connection ends of the adapter
modules 486. Excess length or slack of the pigtails
469 is stored around fixed cable guides 495 of the
intermediate-cable management arrangement 473. The
cable guides 495 are mounted to the bottom 440 of the
drawer in an arrangement around the entire perimeter
of the splice tray modules 488. Longer lengths of
excess slack can be wrapped around the entire
perimeter of the splice tray modules 488 as many times
as needed to accommodate the excess slack length.
Referring back to FIG. 19, a portion of the
incoming-cable management arrangement 471 is located
directly over or above the intermediate-cable
management arrangement 473. A majority of the cable
guides 495 of the intermediate-cable management
arrangement 473 are accordingly of a height that
permits placement of the tray 467 of the
incoming-cable management arrangement 47 1 over the
intermediate-cable management arrangement 473. As
illustrated in FIG. 18, the tray 467 separates the
incoming-cable management arrangement 471 from the
intermediate-cable management arrangement 473 to
provide the user with improved cable storage
organization and easier identification of cables. In
the alternative, the incoming-cable management
arrangement 471 can be located below the
intermediate-cable management arrangement 473, in
accordance with the principles disclosed. Referring to
FIG. 18, in the illustrated embodiment, two of the
cable guides 495a (see also FIG. 19) mounted to the
bottom 440 of the drawer are utilized in both the
incoming-cable management arrangement 471 and the
intermediate-cable management arrangement 473. The
cable guides 495a accordingly have a height
thatextends above the tray 467. The cable guides 495a
assist in transitioning fibers 463 of the incoming
cable 461 from the upper cable storage region 455 to
the lower cable splice 



region 457. Accordingly, the fibers 463 are generally
routed about an upper portion of the cable guides
495a; pigtails 469 can also be routed about a lower
portion of the cable guides 495a. The taller cable
guides 495a are located within a notch 483 (FIG. 20)
formed in the cable storage tray 467. The notch 483 is
located rearward of a front edge 485 of the tray 467.
Referring to FIG. 21, the front edge 485 extends a
length that generally corresponds to the length at
which the sliding adapter packs 486 extend. Referring
still to FIG. 21, the outgoing-cable management
arrangement 475 includes an outgoing cable pathway.
The outgoing-cable management arrangement 475
organizes outgoing cables 465, which are connected to
the pigtails 469 by way of the adapter modules 486.
The outgoing cables (e.g., patch cords) 465 exit the
interior region 432 of the chassis through a side
opening 497 (see also FIG. 15) formed in one of the
sidewalls 422 of the chassis adjacent to the front
opening 417 of the chassis 412. With reference to the
cable management arrangement 475 and the outgoing
cable pathway, the outgoing cables 465 are attached to
and routed from front connection ends of the adapter
modules 486 through fixed guides 492 that direct the
cables 465 in a direction toward the side of the
drawer with the side opening 497. The guides 492
include an array of forward guides 492a aligned to
correspond to the adapter packs 486, and additional
sideward guides 492b that guide the cables 465 to the
side opening 497. As illustrated in FIGS. 2 1 and 22,
cables exit the chassis through the side opening 497
when the drawer is in the closed position (FIG. 21)
and when the drawer is in the open position (FIG. 22).
When the drawer 430 is closed (FIG. 21), the side
opening 497 of the chassis through which the cables
465 exit is located sideward of or laterally adjacent
to the array of forward guides 492a. The additional
sideward guides 492b create an S-curved cable routing
pathway (a pathway having a 180-degree curve) that
accommodates the length of the exiting fiber cables
465 and further prevents the cables from exceeding a
minimum bend radius. When the drawer is open (FIG.
22), the side opening 497 of the chassis through which
the cables 465 exit is located rearward of the array
of guides 492a. The additional sideward guides 492b
are positioned to allow of the outgoing cable pathway
to transform from the S-curved routing pathway to
agenerally straightened routing pathway that extends
rearward. As can be understood, when the drawer moves
from the open position to the closed position, the
generally straightened routing pathway transforms back
to the S-curved routing pathway. Referring back to
FIG. 15, in one embodiment, a cable retainer 439 is
provided within the side opening 497 of the chassis
412. The cable retainer 439 provides edge protection
for the cables 465 exiting the chassis. The cable
retainer 439 further has a ring shape defined by
fingers 449 having a slot opening 443 therebetween.
The slot opening 443 accommodates placement of cables
within the cable retainer 439. The fingers 449 retain
the cables within the side opening 497 of the chassis
during sliding movement of the drawer 430.
Accordingly, the exiting cables 465 exit the chassis
at a fixed location, as opposed to a location that
moves relative to the chassis during sliding movement
of the drawer. The above specification provides a
complete description of the present invention. Since
many embodiments of the invention can be made without
departing from the spirit and scope of the invention,
certain aspects of the invention reside in the claims
hereinafter appended.WHAT IS CLAIMED IS: 1. A cable
management panel, comprising: a) a chassis having a
front, a rear, and opposite sides, the rear defining a
rear opening, one of the sides defining a side
opening; b) a drawer that slides relative to the
chassis, the drawer defining an interior, the interior
of the drawer including a cable storage region, a
cable splice region, and a cable termination region,
the cable storage region being located above the cable
splice region; c) a plurality of adapters mounted on
the drawer in the cable termination region; d) at
least one splice tray mounted on the drawer in the
cable splice region; e) a radius limiter that floats
relative to the sliding movement of the drawer; and f)
cable guides located within the interior of the
drawer, the cable guides at least partly defining an
incoming cable pathway, an intermediate cable pathway,
and an outgoing cable pathway, wherein: i) the
incoming cable pathway extends from the rear opening
of the chassis to the cable storage region of the
drawer, and from the cable storage region to the cable
splice region of the drawer; ii) the intermediate
cable pathway extends from the cable splice region of
the drawer to the cable termination region, the
intermediate cable pathway including slack storage
that extends around the entire perimeter of the at
least one splice tray; and iii) the outgoing cable
pathway extends from the cable termination region to
the side opening of the chassis, wherein cables exit
the chassis through the side opening when the drawer
is in the open position and when the drawer is in the
closed position, the outgoing cable pathway being
defined by: 1) an array of forward cable guides
aligned to correspond to 



the plurality of adapters; and2) sideward cable guides
that guide exiting cables to the side opening of the
chassis; 3) wherein the side opening of the chassis is
located laterally adjacent the array of forward guides
when the drawer is closed, and wherein the side
opening of the chassis is located rearward of the
array of forward guides when the drawer is open, the
sideward cable guides creating an S-curved cable
routing that accommodates the length of exiting cables
when the drawer is closed, the sideward cable guides
being positioned to permit the S-curved cable routing
of the outgoing cable pathway to transform from the
S-curved cable routing to a generally straightened
cable routing when the drawer is open. 2. The cable
management panel of claim 1, wherein the chassis is a
two-rack-unit chassis having a non-partitioned chassis
interior, and wherein the drawer is a two-rack-unit
drawer, at least a portion of the two-rack-unit drawer
interior being partitioned. 3. The cable management
panel of claim 2, further including a dividing plate
carried by the drawer that partitions the cable
storage region of the drawer from the cable splice
region. 4. The cable management panel of claim 3,
wherein the incoming cable pathway is defined by the
floating radius limiter and cable guides mounted to a
top surface of the dividing plate. 5. The cable
management panel of claim 1, further including a
stationary plate extension to which the radius limiter
is slidingly attached, an end of the stationary plate
extension being secured to the chassis.6. The cable
management panel of claim 5, wherein the drawer
includes a bottom surface having a slot formed
therein, the stationary plate extension being
positioned beneath the drawer, the radius limiter
being slidingly attached to the stationary plate
extension through the slot in the bottom surface of
the drawer. 7. The cable management panel of claim 5,
wherein the end of the stationary plate extension is
secured to the chassis by a magnet. 8. The cable
management panel of claim 1, further including a cable
retainer located within the side opening of the
chassis that retains cables exiting the chassis
through the side opening. 9. The cable management
panel of claim 8, wherein the cable retainer has
fingers that define a slot opening therebetween, the
slot opening accommodating placement of exiting cables
within the cable retainer. 10. The cable management
panel of claim 1, wherein the chassis is a
two-rack-unit chassis having a non-partitioned chassis
interior, the chassis including a first pair of drawer
guides and a second pair of drawer guides, the
non-partitioned chassis interior being sized to
receive two one-rack-unit drawers and sized to receive
one two-rack-unit drawer. 11. A cable management
panel, comprising: a) a chassis having a front, a
rear, and opposite sides, the rear defining a rear
opening, one of the sides defining a side opening; b)
a drawer that slides relative to the chassis, the
drawer having a front and a rear, the drawer defining
an interior, the interior of the drawer including an
upper cable storage region located at the rear of the
drawer, a lower cable splice region located beneath
the upper cable storage region, and a cable
termination region located forward of the upper cable
storage region and the lower cable splice region;c) a
plurality of adapters mounted on the drawer in the
cable termination region; d) at least one splice tray
mounted on the drawer in the lower cable splice
region; e) a dividing plate carried by the drawer that
partitions the interior of the drawer into the upper
cable storage region and the lower cable splice
region; f) a radius limiter that floats relative to
the sliding movement of the drawer; and g) cable
guides located within the interior of the drawer, the
cable guides defining an incoming cable pathway, an
intermediate cable pathway, and an outgoing cable
pathway, wherein: i) the incoming cable pathway
extends from the rear opening of the chassis to the
upper cable storage region of the drawer, and from the
upper cable storage region to the lower cable splice
region of the drawer, the incoming cable pathway being
defined at least in part by the floating radius
limiter and by cable guides mounted to a top surface
of the dividing plate; ii) the intermediate cable
pathway extends from the lower cable splice region of
the drawer to the cable termination region, the
intermediate cable pathway being defined at least in
part by cable guides mounted around the entire
perimeter of the at least one splice tray; and iii)
the outgoing cable pathway extends from the cable
termination region to the side opening of the chassis,
wherein cables exit the chassis through the side
opening when the drawer is in the open position and
when the drawer is in the closed position, the
outgoing cable pathway being defined at least in 



part by: 1) an array of forward cable guides aligned
to correspond to the plurality of adapters; and 2)
sideward cable guides that guide exiting cables to the
side opening of the chassis; 3) wherein the side
opening of the chassis is located laterally adjacent
the array of forward guides when the drawer is closed,
andwherein the side opening of the chassis is located
rearward of the array of forward guides when the
drawer is open, the sideward cable guides creating an
S-curved cable routing that accommodates the length of
exiting cables when the drawer is closed, the sideward
cable guides being positioned to permit the S-curved
cable routing of the outgoing cable pathway to
transform from the S-curved cable routing to a
generally straightened cable routing when the drawer
is open. 12. The cable management panel of claim 11,
wherein the chassis is a two-rack-unit chassis having
a non-partitioned chassis interior, and wherein the
drawer is a two-rack-unit drawer. 13. The cable
management panel of claim 11, further including a
stationary plate extension to which the radius limiter
is slidingly attached, an end of the stationary plate
extension being secured to the chassis. 14. The cable
management panel of claim 13, wherein the drawer
includes a bottom surface having a slot formed
therein, the stationary plate extension being
positioned beneath the drawer, the radius limiter
being slidingly attached to the stationary plate
extension through the slot in the bottom surface of
the drawer. 15. The cable management panel of claim
13, wherein the end of the stationary plate extension
is secured to the chassis by a magnet. 16. The cable
management panel of claim 11, further including a
cable retainer located within the side opening of the
chassis that retains cables exiting the chassis
through the side opening.17. The cable management
panel of claim 16, wherein the cable retainer has
fingers that define a slot opening therebetween, the
slot opening accommodating placement of exiting cables
within the cable retainer. 18. The cable management
panel of claim 11, wherein the chassis is a
two-rack-unit chassis having a non-partitioned chassis
interior, the chassis including a first pair of drawer
guides and a second pair of drawer guides, the
non-partitioned chassis interior being sized to
receive two one-rack-unit drawers and sized to receive
one two-rack-unit drawer. 19. A cable management
panel, comprising: a) a chassis having a rear wall and
opposite sidewalls, the chassis defining an interior,
the interior being sized to receive two one-rack-unit
sliding drawers, and also being sized to receive one
two-rack-unit sliding drawer; b) first and second
pairs of drawer guides provided within the interior of
the chassis; c) at least a first sliding drawer
mounted within a front opening of the chassis, the
first sliding drawer being engaged with one of the
first and second pairs of guides to permit sliding
movement of the drawer relative to the chassis; and d)
cable connections provided on the sliding drawer; e)
wherein cables connected to the cable connection
provided on the drawer enter the interior of the
chassis through a rear opening formed in the rear wall
of the chassis, and wherein cables exit the interior
of the chassis through a side opening formed in one of
the sidewalls of the chassis. 20. The cable management
panel of claim 19, wherein the first and second pairs
of drawer guides include an upper pair of channeled
guides and a lower pair of channeled guides, each pair
of channeled guides being provided on the sidewalls of
the chassis.21. The cable management panel of claim
19, wherein the first sliding drawer includes a cable
manager having a radius limiter that floats relative
to the sliding movement of the drawer. 22. The cable
management panel of claim 21, wherein the cable
manager includes a stationary plate extension to which
the radius limiter is slidingly attached, an end of
the stationary plate extension being secured to the
chassis. 23. The cable management panel of claim 22,
wherein the end of the stationary plate extension is
secured to the chassis by a magnet. 


