
MOTILIDE COMPOUNDS TECHNICAL FIELD OF THE INVENTION
[0001] This invention relates to agents for the
treatment of gastrointestinal motility disorders and
methods for their preparation and use. BACKGROUND OF
THE INVENTION [0002] Gastrointestinal ("GI") motility
regulates the orderly movement of ingested material
through the gut to ensure adequate absorption of
nutrients, electrolytes, and fluids. Proper transit of
the GI contents through the esophagus, stomach, small
intestine, and colon depends on regional control of
intraluminal pressure and several sphincters, which
regulate their forward movement and prevent back-flow.
The normal GI motility pattern may be impaired by a
variety of circumstances, including disease and
surgery. [0003] GI motility disorders include
gastroparesis and gastroesophageal reflux disease
("GERD"). Gastroparesis, whose symptoms include
stomach upset, heartburn, nausea, and vomiting, is the
delayed emptying of stomach contents. GERD refers to
the varied clinical manifestations of the reflux of
stomach and duodenal contents into the esophagus. The
most common symptoms are heartburn and dysphasia, with
blood loss from esophageal erosion also known to
occur. Other examples of GI disorders in which
impaired GI motility is implicated include anorexia,
gall bladder stasis, postoperative paralytic ileus,
scleroderma, intestinal pseudoobstruction, irritable
bowel syndrome, gastritis, emesis, and chronic
constipation (colonic inertia). [0004] Motilin is a
22-amino acid peptide hormone secreted by endocrine
cells in the intestinal mucosa. Its binding to the
motilin receptor in the GI tract stimulates GI
motility. The administration of therapeutic agents
that act as motilin agonists ("prokinetic agents") has
been proposed as a treatment for GI disorders. [0005]
The erythromycins are a family of macrolide
antibiotics made by the fermentation of the
Actinomycetes Saccharopolyspora erythraea.
Erythromycin A, a commonly used antibiotic, is the
most abundant and important member of the family. (In
the erythromycins, the 16-member lactone ring is
referred to as the macrolactone or aglyconeportion ot
the molecule and the glycosidic residues pendant from
the carbon at positions 3 and 5 are referred to as the
cladinose and desosamine residues, respectively.) Me
Me H H [0006] The side effects of erythromycin A
include nausea, vomiting, and abdominal discomfort.
These effects have been traced to motilin agonist
activity in erythromycin A (1) and, more so, its
initial acid-catalyzed degradation product (5). (The
secondary degradation product, spiroketal (6), is
inactive.) [0007] Spurred by the discovery of motilin
agonist activity in erythromycin A and degradation
product 5, researchers have endeavored to discover new
motilides, as macrolides with prokinetic activity are
called. Much of the research has centered on
generating new erythromycin analogs, either via
post-fermentation chemical transformation of a
naturallyproduced erythromycin or via modification
(including genetic engineering) of the fermen tation
process. Illustrative disclosures relating to
motilides include: Omura et al, US 5,008,249 (1991)
and US 5,175,150 (1992); Harada et al, US 5,470,961
(1995); Freiberg et al, US 5,523,401 (1996); US
5,523,418 (1996); US 5,538,961 (1996); and US
5,554,605 (1996); Lartey et al, US 5,578,579 (1996);
US 5,654,411 (1997); US 5,712,253 (1998); and US
5,834,438 (1998); Koga et al, US 5,658,888 (1997);
Miura et al, US 5,959,088 (1998); Premchandran et al,
US 5,922,849 (1999); Keyes et al, US 6,084,079 (2000);
Ashley et al, US 2002/0025936 Al (2002); Ashley et al,
US 2002/0094962 Al (2002); Carreras et al, US
2002/0192709 Al (2002); Ito et al, JP 60-218321 (1985)
(corresponding Chemical Abstracts abstract no. 104:
82047); Santi et al , US 2004/138150 Al (2004);
Carreras et al , US 2005/0113319 Al (2005); Carreras
et al, US 2005/0119195 Al (2005); Liu et al, US
2005/0256064 Al (2005); Omura et al, J. Antibiotics
1985, 38, 1631-2; Faghih et al, Biorg. &Med. Chem.
Lett, 1998, 8, 805-810; Faghih et al, J. Med. Chem.,
1998, 41, 3402-3408; Faghih et al, Synlett., JuI.
1998, 751; and Lartey et al, J. Med. Chem., 1995, 38,
1793-1798. [0008] Also potentially pertinent to the
present invention are erythromycin scaffold compounds
having a derivatized ether oxygen or nitrogen at the
9-position, even where such compounds are not motilin
agonists, illustrative disclosures being: Krowicki et
al, US 3,855,200 (1974); Radobolja et al, US 3,939,144
(1976); Kobrehel et al, US 3,983,103 (1976); Toscano,
US 4,588,712 (1986); Agouridas et al, US 5,444,051
(1995); Agouridas et al, US 5,561,118 (1996);
Agouridas et al, US 5,770,579 (1998); Asaka et al, US
6,169,168 Bl (2001); Kobrehel et al, DE 2,402,200
(1974); Pliva Pharmaceuticals, GB 1,416,281 (1975);
Pliva Pharmaceuticals, GB 1,461,032 (1977); Asaga t
a/., JP 2002/241391 (2002); Ryden et al, J. Med.
Chemistry, 1973, 16 (9), 1059-1060; Naperty et al,
Roczniki Chemii, 1977, 51 (6), 1207-10; Kobrehel et
al, Eur. J. Med. Chemistry, 1978, 13 (1), 83-7; Egan
et al, J. Antibiotics, 1978, 31 (1), 55-62;
Matijasevic et al, Croatica Chemica Acta, 1980, 53
(3), 519-24; Radobolja et al, Croatica Chemica Acta,
1985, 58 (2), 219-25; Hunt et al, J. 



Antibiotics, 1989, 42 (2), 293-298; Myles et al, J.
Org. Chem., 1990, 55, 1636-1648. [0009] The
disclosures of all of the foregoing documents are
incorporated herein by reference.BRIEF SUMMARY OF THE
INVENTION [0010] In a first aspect, this invention
provides a compound, useful as a prokinetic agent,
having a structure represented by formula (I) and the
pharmaceutically acceptable salts, solvates, and
hydrates thereof, wherein (A) RA is (i) OR1; (ii)
O(CH2)mC(=O)R2; (iii) OC(=O)R 4; (iv) OS(O2)N(R3R3A);
(v) O(CH2)nNHR5; (vi) N(H)S(O 2)R6; (vii)
OCH2CH2OCH2CH2C(=O)R 2; or (viii) OCH 2CH2OCH 2CH2NHR
5; (B) RB is selected from the group consisting of
C2-C4 alkyl, C3-C4 alkenyl, or C3-C4 alkynyl, 3- or
4-membered cycloaliphatic, and 3-or 4-membered
heterocyclo aliphatic, each member of the group being
optionally substituted with one or more substituents
selected from the group consisting of OH, CN, and
halogen; (C) Rc is H or OH; (D) RD is H or Me; (E) RE
is H or OH; and (F) RF is H or Me; whereinR1 is C1-C4
alkyl, which C1-C4 allcyl is optionally substituted
with OH, CN, 0(C 1-C3 allcyl), halogen, aryl,
cycloaliphatic, heteroaryl, or heterocycloaliphatic,
said aryl, cycloaliphatic, heteroaryl and
heterocycloaliphatic moieties being optionally
substituted with C1-C4 alkyl; R2 is OR3, N(R 3R3A),
C1-C4 alkyl, (CH2)n0H, or C2-C4 haloalkyl; R3 is H,
C1-C4 alkyl, or (CH2)nOH; R3A is H, C1-C4 alkyl,
(CH2)nOH, (CH2)nO(C1-C2 alkyl), C2-C4 haloalkyl, C1-C4
alkyl(aryl), C1-C4 alkyl(heteroaryl), 0(Ci-C 4 alkyl),
heteroaryl, or wherein X is N or CH; Y is O, S, NH,
N(C 1-C3 alkyl), CH2, or a bond; each p is (i)
independently 1 or 2 when X is CH2; (ii) 2 when X is N
and Y is other than CH2 or a bond; and (iii)
independently 1 or 2 when X is N and Y is CH2 or a
bond; and q is (i) O, 1, 2, or 3 when X is CH and (ii)
2 or 3 when X is N; R4 is N(R 3R3A) or C1-C4 allcyl;
R5 is S(O2)(C 1-C4 alkyl), C(=O)(Ci-C 4 allcyl),
C(=O)aryl, C(=O)(heteroaryl), C(O)H, or C(=W)NH(C 1 C4
alkyl), where W is O or S; R6 is C1-C4 alkyl,
cyclobutyl, cyclopropyl, CF3, or N(R 3R3A); m is 1, 2,
3, 4, 5, or 6; and n is, independently for each
occurrence thereof, 2, 3 or 4. [001 1] Li another
aspect of this invention, there is provided a method
of treating a disease of impaired gastric motility,
comprising administering to a subject in need of such
treatment a therapeutically effective amount of a
compound of the present invention. [0012] hi yet
another aspect of the invention, there is provided a
pharmaceutical composition comprising a compound of
this invention and an excipient. [0013] In yet another
aspect of the invention, there is provided a method of
inducing the contraction of a tissue contractilely
responsive to motilin, which method
comprisescontacting such tissue with a compound
according to this invention, in an amount effective to
induce such contractions. [001 4] hi yet another
aspect of the invention, there is provided the use of
a compound of this invention for the preparation of a
medicament for treating a disease of impaired gastric
motility. DETAILED DESCRIPTION OF THE INVENTION
Definitions [001 5] "Aliphatic" means a straight- or
branched-chain, saturated or unsaturated, nonaromatic
hydrocarbon moiety having the specified number of
carbon atoms (e.g., as in "C3 aliphatic," "C1-C5
aliphatic," or "C1 to C5 aliphatic," the latter two
phrases being synonymous for an aliphatic moiety
having from 1 to 5 carbon atoms) or, where the number
of carbon atoms is not specified, from 1 to 4 carbon
atoms (2 to 4 carbons in the instance of unsaturated
aliphatic moieties). [0016] "Alkyl" means a saturated
aliphatic moiety, with the same convention for 



designating the number of carbon atoms being
applicable. By way of illustration, C1-C4 alkyl
moieties include, but are not limited to, methyl,
ethyl, propyl, isopropyl, isobutyl, tbutyl, 1-butyl,
2-butyl, and the like. [0017] "Alkenyl" means an
aliphatic moiety having at least one carbon-carbon
double bond, with the same convention for designating
the number of carbon atoms being applicable. By way of
illustration, C2-C4 alkenyl moieties include, but are
not limited to, ethenyl (vinyl), 2-propenyl (allyl or
prop-2-enyl), cis-1-propenyl, r -1-propenyl, E- (or
Z-)-2-butenyl, 3-butenyl, 1,3-butadienyl
(but-l,3-dienyl) and the like. [0018] "Alkynyl" means
an aliphatic moiety having at least one carbon-carbon
triple bond, with the same convention for designating
the number of carbon atoms being applicable. By way of
illustration, C2-C4 alkynyl groups include ethynyl
(acetylenyl), propargyl (prop-2-ynyl), 1-propynyl,
but-2-ynyl, and the like. [0019] "Cycloaliphatic"
means a saturated or unsaturated, non-aromatic
hydrocarbon moiety having from 1 to 3 rings and each
ring having from 3 to 8 (preferably from 3 to 6)
carbon atoms. "Cycloalkyl" means a cycloaliphatic
moiety in which each ring is saturated. "Cycloalkenyl"
means a cycloaliphatic moiety in which at least one
ring has at least one carDon-caroon aouoie oona.
uycloalkynyl" means a cycloaliphatic moiety in which
at least one ring has at least one carbon-carbon
triple bond. By way of illustration, cycloaliphatic
moieties include, but are not limited to, cyclopropyl,
cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl,
cyclohexenyl, cycloheptyl, cyclooctyl, and adamantyl.
Preferred cycloaliphatic moieties are cycloalkyl ones,
especially cyclopropyl, cyclobutyl, cyclopentyl, and
cyclohexyl. [0020] "Heterocycloaliphatic" means a
cycloaliphatic moiety wherein, in at least one ring
thereof, up to three (preferably 1 to 2) carbons have
been replaced with a heteroatom independently selected
from N, O, or S, where the N and S optionally may be
oxidized and the N optionally may be quaternized.
Similarly, "heterocycloalkyl," "heterocycloalkenyl,"
and "heterocycloalkynyl" means a cycloalkyl,
cycloalkenyl, or cycloalkynyl moiety, respec tively,
in which at least one ring thereof has been so
modified. Exemplary heterocycloali phatic moieties
include aziridinyl, azetidinyl, 1,3-dioxanyl,
oxetanyl, tetrahydrofuryl, pyrrolidinyl, piperidinyl,
piperazinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
tetrahydrothiopyranyl sulfone, morpholinyl,
thiomorpholinyl, thiomorpholinyl sulfoxide,
thiomorpholinyl sulfone, 1,3-dioxolanyl,
tetrahydro-l,l-dioxothienyl, 1,4-dioxanyl, thietanyl,
and the like. [0021] "Alkoxy", "aryloxy", "alkylthio",
and "arylthio" mean -O(alkyl), -O(aryl), -S(alkyl),
and -S(aryl), respectively. Examples are methoxy,
phenoxy, methylthio, and phenylthio, respectively.
[0022] "Halogen" or "halo" means fluorine, chlorine,
bromine or iodine. [0023] "Aryl" means a hydrocarbon
moiety having a mono-, bi-, or tricyclic ring system
wherein each ring has from 3 to 7 carbon atoms and at
least one ring is aromatic. The rings in the ring
system may be fused to each other (as in naphthyl) or
bonded to each other (as in biphenyl) and may be fused
or bonded to non-aromatic rings (as in indanyl or
cyclohexylphenyl). By way of further illustration,
aryl moieties include, but are not limited to, phenyl,
naphthyl, tetrahydronaphthyl, indanyl, biphenyl,
phenanthryl, anthracenyl, and acenaphthyl. [0024]
"Heteroaryl" means a moiety having a mono-, bi-, or
tricyclic ring system wherein each ring has from 3 to
7 carbon atoms and at least one ring is an aromatic
ring containing from 1 to 4 heteroatoms independently
selected from from N, O, or S, where the N and S
optionally may be oxidized and the N optionally may be
quaternized. Such at leastone heteroatom containing
aromatic ring may be fused to other types of rings (as
in benzofuranyl or tetrahydroisoquinolyl) or directly
bonded to other types of rings (as in phenylpyridyl or
2-cyclopentylpyridyl). By way of further illustration,
heteroaryl moieties include pyrrolyl, furanyl,
thiophenyl (thienyl), imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, triazolyl,
tetrazolyl, pyridyl, N-oxopyridyl, pyridazinyl,
pyrimidinyl, pyrazinyl, quinolinyl, isoquinolynyl,
quinazolinyl, cinnolinyl, quinozalinyl,
naphthyridinyl, benzofuranyl, indolyl,
benzothiophenyl, oxadiazolyl, thiadiazolyl,
phenothiazolyl, benzimidazolyl, benzotriazolyl,
dibenzofuranyl, carbazolyl, dibenzothiophenyl,
acridinyl, and the like. [0025] Where it is indicated
that a moiety may be substituted, such as by use of
"substituted or unsubstituted" or "optionally
substituted" phrasing as in "substituted or
unsubstituted C1-C alkyl" or "optionally substituted
heteroaryl," such moiety may have one or more
independently selected substituents, preferably one to
five in number, more preferably one or two in number.
Substituents and substitution patterns can be selected
by one of ordinary skill in the art, having regard for
the moiety to which the substituent is attached, to
provide compounds that are chemically stable and that
can be synthesized by techniques known in the art as
well as the methods set forth herein. [0026]
"Arylalkyl", (heterocycloaliphatic)alkyl",
"arylalkenyl", "arylalkynyl", "biarylalkyl", and the
like mean an alkyl, alkenyl, or alkynyl moiety, as the
case may be, substituted with an aryl,
heterocycloaliphatic, biaryl, etc., moiety, as the
case may be, with the open (unsatisfied) valence at
the alkyl, alkenyl, or alkynyl moiety, for example as
in benzyl, phenethyl, N-imidazoylethyl,
N-morpholinoethyl, and the like. Conversely, 



"alkylaryl", "alkenylcycloalkyl", and the like mean an
aryl, cycloalkyl, etc., moiety, as the case may be,
substituted with an alkyl, alkenyl, etc., moiety, as
the case may be, for example as in methylphenyl
(tolyl) or allylcyclohexyl. "Hydroxyalkyl",
"haloalkyl", "alkylaryl", "cyanoaryl", and the like
mean an alkyl, aryl, etc., moiety, as the case may be,
substituted with one or more of the identified
substituent (hydroxyl, halo, etc., as the case may
be). [0027] By way of illustration, permissible
substituents include, but are not limited to, alkyl
(especially methyl or ethyl), alkenyl (especially
allyl), alkynyl, aryl, heteroaryl, cycloaliphatic,
heterocycloaliphatic, halo (especially fluoro),
haloalkyl (especially trifluoromethyl), hydroxyl,
hydroxyalkyl (especially hydroxyethyl), cyano, nitro,
alkoxy, -O(hydroxyalkyl), -O(haloalkyl) (especially
-OCF3), -O(cycloalkyl), -O(heterocycloalkyl),-O(aryl),
alkylthio, arylthio, =0, =NH, =N(alkyl), =N0H,
=N0(alkyl), -C(=O)(alkyl), -C(=0)H, -CO2H, -C(=0)NH0H,
-C(=O)O(alkyl), -C(=O)O(hydroxyalkyl), -C(=0)NH 2,
-C(=O)NH(alkyl), -C(=O)N(allcyl)2, -OC(=O)(alkyl),
-OC(=O)(hydroxyalkyl), -OC(=O)O(alkyl),
-OC(=O)O(hydroxyalkyl), -0C(=0)NH 2, -OC(=O)NH(alkyl),
-0C(=0)N(alkyl) 2, azido, -NH2, -NH(alkyl),
-N(alkyl)2, -NH(aryl), -NH(hydroxyalkyl),
-NHC(=O)(alkyl), -NHC(=0)H, -NHC(=0)NH 2,
-NHC(=O)NH(alkyl), -NHC(=O)N(alkyl) 2, -NHC(=NH)NH 2,
-OSO2(alkyl), -SH, -S(alkyl), -S(aryl),
-S(cycloallcyl), -S(=O)alkyl, -SO2(alkyl), -SO2NH2,
-SO2NH(alkyl), -SO2N(alkyl) 2, and the like. [0028]
Where the moiety being substituted is an aliphatic
moiety, preferred substituents are aryl, heteroaryl,
cycloaliphatic, heterocycloaliphatic, halo, hydroxyl,
cyano, nitro, alkoxy, -O(hydroxyalkyl), -O(haloalkyl),
-O(cycloalkyl), -O(heterocycloalkyl), -O(aryl),
alkylthio, arylthio, =0, =NH, =N(alkyl), =N0H,
=NO(alkyl), -CO2H, -C(=0)NH0H, -C(=O)O(alkyl),
-C(=O)O(hydroxyalkyl), -C(=0)NH 2, -C(=O)NH(alkyl),
-C(=O)N(alkyl) 2, -OC(=O)(alkyl),
-OC(=O)(hydroxyalkyl), -OC(=O)O(alkyl),
-OC(=O)O(hydroxyalkyl), -OC(=O)NH 2, -OC(=O)NH(alkyl),
-OC(=O)N(alkyl) 2, azido, -NH2, -NH(alkyl), -N(alkyl)
2, -NH(aryl), -NH(hydroxyalkyl), -NHC(=O)(alkyl),
-NHC(=0)H, -NHC(=0)NH 2, -NHC(=O)NH(alkyl),
-NHC(=O)N(alkyl) 2, -NHC(=NH)NH 2, -OSO2(alkyl), -SH,
-S(alkyl), -S(aryl), -S(cycloalkyl), -S(=O)alkyl,
-SO2(alkyl), -SO2NH2, -SO2NH(alkyl), and -SO2N(alkyl)
2. More preferred substituents are halo, hydroxyl,
cyano, nitro, alkoxy, -O(aryl), =0, =N0H, =NO(alkyl),
-OC(=O)(alkyl), -OC(=O)O(alkyl), -0C(=0)NH 2,
-OC(=O)NH(alkyl), -OC(=O)N(alkyl) 2, azido, -NH2,
-NH(alkyl), -N(alkyl) 2, -NH(aryl), -NHC(=O)(alkyl),
-NHC(=0)H, -NHC(=0)NH 2, -NHC(=O)NH(alkyl),
-NHC(=O)N(allcyl)2, and -NHC(=NH)NH 2. [0029] Where
the moiety being substituted is a cycloaliphatic,
heterocycloaliphatic, aryl, or heteroaryl moiety,
preferred substituents are alkyl, alkenyl, alkynyl,
halo, haloalkyl, hydroxyl, hydroxyalkyl, cyano, nitro,
alkoxy, -O(hydroxyalkyl), -O(haloalkyl),
-O(cycloallcyl), -O(heterocycloalkyl), -O(aryl),
alkylthio, arylthio, -C(=O)(alkyl), -C(=0)H, -CO2H,
-C(=0)NH0H, -C(=O)O(alkyl), -C(=O)O(hydroxyallcyl),
-C(=0)NH 2, -C(=O)NH(alkyl), -C(=O)N(alkyl) 2,
-OC(=O)(alkyl), -OC(=O)(hydroxyalkyl),
-OC(=O)O(alkyl), -OC(=O)O(hydroxyalkyl), -0C(=0)NH 2,
-OC(=O)NH(alkyl), -OC(=O)N(alkyl) 2, azido, -NH2,
-NH(alkyl), -N(alkyl) 2, -NH(aryl),
-NH(hydroxyalkyl),-NHC(O)(alkyl), -NHC(O= )H,
-NHC(=O)NH 2, -NHC(O= )NH(alkyl), -NHC(O)N(alkyl) 2,
-NHC(=NH)NH 2, -0S0 2(alkyl), -SH, -S(alkyl),
-S(aryl), -S(cycloalkyl), -S(O)alkyl, -SO2(alkyl),
-SO2NH2, -SO2NH(alkyl), and -SO2N(alkyl) 2. More
preferred substituents are alkyl, alkenyl, halo,
haloalkyl, hydroxyl, hydroxyalkyl, cyano, nitro,
alkoxy, -O(hydroxyalkyl), -C(O)(alkyl), -C(O)H, -CO2H,
-C(O)NHOH, -C(O)0(alkyl), -C(0)0(hydroxyalkyl),
-C(O)NH 2, -C(O)NH(alkyl), -C(O)N(alkyl) 2,
-0C(O)(alkyl), -OC(0)(hydroxyalkyl), -0C(O)0(alkyl),
-OC(0)0(hydroxyalkyl), -OC(O)NH 2, -0C(O)NH(alkyl),
-0C(O)N(alkyl) 2, -NH2, -NH(alkyl), -N(alkyl) 2,
-NH(aryl), -NHC(O)(alkyl), -NHC(O)H, -NHC(O)NH 2,
-NHC(O)NH(alkyl), -NHC(O)N(alkyl) 2, and -NHC(=NH)NH
2. [0030] Where a range is stated, as in "C1 to C5
alkyl" or "5 to 10%," such range includes the end
points or boundaries of the range. [0031] Unless
particular stereoisomers are specifically indicated
(e.g., by a bolded or dashed bond at a relevant
stereocenter in a structural formula, by depiction of
a double bond as having E or Z configuration in a
structural formula, or by use
stereochemistry-designating nomenclature), all
stereoisomers are included within the scope of the
invention, as pure compounds as well as mixtures
thereof. Unless otherwise indicated, individual
enantiomers, diastereomers, geometrical isomers, and
combinations and mixtures thereof are all encompassed
by the present invention. [0032] "Pharmaceutically
acceptable salt" means a salt of a compound suitable
for pharmaceutical formulation. Where a compound has
one or more basic functionalities, the salt can be an
acid addition salt, such as a sulfate, hydrobromide,
tartrate, mesylate, maleate, citrate, phosphate,
acetate, pamoate (embonate), hydroiodide, nitrate,
hydrochloride, lactate, methylsulfate, fumarate,
benzoate, succinate, mesylate, lactobionate, suberate,
tosylate, and the like. Where a compound has one or
more acidic moieties, the salt can be a salt such as a
calcium salt, potassium salt, magnesium salt,
meglumine salt, ammonium salt, zinc salt, piperazine
salt, tromethamine salt, lithium salt, choline salt,
diethylamine salt, 4-phenylcyclohexylamine 



salt, benzathine salt, sodium salt,
tetramethylammonium salt, and the like. Polymorphic
crystalline forms and solvates are also encompassed
within the scope of this invention.Compositions and
Methods [0033] In a preferred embodiment of the
invention, Rc is OH, RD is Me, RE is OH, and RF is H,
corresponding to a compound having a structure
represented by formula Ia. Such a compound can be made
from erythromycin A, a readily available material, as
described hereinbelow. [0034] Li a preferred
embodiment, compounds according to formula Ia have a
structure represented by formula Ib: [0035] hi another
preferred embodiment, compounds according to formula
Ia have a structure according to formula Ic:[0036] In
another preferred embodiment, compounds according to
formula Ia have a structure according to formula Ic':
[0037] In another preferred embodiment, compounds
according to formula Ia have a structure according to
formula Ic" : [0038] In another preferred embodiment,
compounds according to formula Ia have a structure
according to formula Ic" ' :[0039] In another
preferred embodiment, compounds according to formula
Ia have a structure represented by formula Id: [0040]
In another preferred embodiment, compounds according
to formula Ia have a structure represented by formula
Id' : [0041] In another preferred embodiment,
compounds according to formula Ia have a structure
represented by formula Ie:[0042] In another preferred
embodiment, compounds according to formula Ia have a
structure represented by formula If: [0043] In another
preferred embodiment, compounds according to formula
Ia have a structure represented by formula Ig: [0044]
In another preferred embodiment, compounds according
to formula Ia have a structure represented by formula
Di:[0045] In another preferred embodiment, compounds
according to formula Ia have a structure represented
by formula Ii: [0046] In the foregoing formula Ia
through Ii, the various groups RA, RB, R1, R2, etc.,
where present, have the meanings as defined in respect
of formula I in the BRIEF SUMMARY OF THE INVENTION
section hereinabove, except when noted otherwise.
[0047] Groups RA having an ether oxygen at the
9-position can be selected from the group consisting
of:[0048] Preferably, such groups RA are selected from
the group consisting ofIt is especially preferred that
such preferred groups RL are combined with a selection
of RE equals Rc equals H or OH, RD equals Me, RE
equals H or OH, and RF equals H or Me. [0049]
Preferred groups RA having a nitrogen at the
9-position are selected from the group consisting of:
[0050] Preferred groups RB are selected from the group
consisting of ethyl, n-propyl, nbutyl, 2-butyl, [0051]
More preferably, groups RB are selected from the group
consisting of[0052] In a preferred embodiments, R3 is
H or Me in OR3 and R3 is H in R3R3A. [0053] Techniques
for modification of the desosamine dimethylamino group
in erythromycin compounds to replace one of the
naturally occurring methyl groups with a different
group RB are taught in, for example, Ashley et al, US
6,750,205 B2 (2004); Ashley et al, US 2002/0094962 Al
(2002); Santi et al, US 2004/0138150 Al (2004);
Carreras et al, US 2005/0113319 Al (2005); Carreras et
al, US 2005/0119195 Al (2005); and Liu et al, US
2005/0256064 Al (2005); the disclosures of which are
incorporated herein by reference. [0054] Where an
alkyl group is substituted, it is preferably
substituted at the b-, g- or d- carbon, as opposed to
the a-carbon. [0055] Specific examples of compounds of
this invention according to formula I are tabulated in
Table A. (Unless noted otherwise in the "Other"
column, Rc is OH, RD is Me, RE is OH, and RF is
H.)LIGHTING CONTROL HAVING A CAPTURED OFFSET LINEAR
GUIDE SYSTEM FIELD OF THE INVENTION [0001 J The
present invention relates to lighting control devices,
specifically lighting control devices having linear
sliders. BACKGROUND OF THE INVENTION [0002] Many
control devices incorporate linear slide mechanisms on
a user interface to allow a continuous range of
adjustment of a characteristic of the device being
controlled. For example, many residential dimmers
include linear sliders for continuous control of the
intensity of a connected lamp from a minimum to a
maximum value. Also, theatrical stage-boards include
many sliders for modification of the intensities,
colors, and other characteristics of the theatrical
lights during a performance. Finally, many audio
electronic devices include linear slides for tuning of
the volume of the audio output of the device. [00031
Most prior art slider controls consist of a linear
slide potentiometer, a faceplate mounted over the
potentiometer, and an actuation member coupled to the
potentiometer through a slot in the faceplate for
adjusting the linear potentiometer. Typically, the
potentiometer is part of a resistive divider and
adjustment of the potentiometer will change the output
voltage of the resistive 



divider. The output voltage is provided to a control
circuit that will change the characteristic of the
controlled device in response to changes in the output
voltage of the resistive divider. [0004] Because the
location of the slot of prior art slider controls is
positioned immediately above the potentiometer, it is
common for dirt and dust to build up on the
potentiometer. This can cause intermittent behavior of
the potentiometer, require periodic cleaning of the
slider control, and decrease the lifetime of the
potentiometer. Also, since dimmers are connected to
line-voltage potentials, the elongated slot in the
faceplate can pose a safety issue if a conductive
tool, such as ascrewdriver, is inserted into the slot
and makes contact with the potentiometer and other
electrical components of the dimmer. [0005] Thus,
there exists a need for a slider control, in which the
potentiometer is protected from foreign materials
entering the device from the outside. More
specifically, there exists a need for a slider control
in which the potentiometer is protected from dirt and
dust build-up and from tools making contact with the
internal electrical components from the outside of the
device. SUMMARY OF THE INVENTION (00061 According to
the present invention, a captured offset linear guide
system for a lighting control device includes a
faceplate, a knob, an offset member, and a linear
potentiometer. The faceplate includes an elongated
slot that is positioned along a longitudinal axis. The
linear potentiometer is positioned along an axis that
is parallel to and offset in a lateral direction from
the elongated slot. The knob is positioned to the
front of the faceplate and extends through the
elongated slot to couple to the offset member, which
couples to the linear potentiometer. [0007] Further,
the knob has a narrow portion that extends along an
axis substantially perpendicular to the plane of the
front surface of the faceplate through the elongated
slot to make connection with the offset member. The
offset member includes a post that extends along an
axis substantially perpendicular to the plane of the
front surface of the faceplate. The post of the offset
member contacts an adjustment member of the linear
potentiometer. The axis of the post of the offset
member is parallel to the axis of the narrow portion
of the knob, yet offset in a lateral direction such
that the axis of the post does not intersect with the
elongated slot. [0008] In a preferred embodiment of
the present invention, the faceplate further comprises
two guide rails and an alignment rail all parallel to
the longitudinal axis of the elongated slot. The
offset member is held close to the faceplate by the
guide rails and is operable to move along the
longitudinal axis from one end of the elongated slot
to the other end. The offset member includes a notch
for coupling to the alignment rail so that the offset
member does not become misaligned when moving along
the longitudinal axis.BRIEF DESCRIPTION OF THE
DRAWINGS (0009] Fig. 1 is a perspective view of a
lighting control device according to the present
invention; [0010] Fig. 2 is a front view of the
lighting control device of Fig. 1; [0011] Fig. 3 is a
sectional view taken along line A-A in Fig. 2; [0012]
Fig. 4 is a sectional view taken along line B-B in
Fig. 2; [0013] Fig. 5A is a front view of the
faceplate of the lighting control device of Fig. 1;
[0014] Fig. 5B is a sectional view taken along line
X-X in Fig. 5A; and [0015] Fig. 6 is a rear
perspective view of the faceplate assembly of the
lighting control device of Fig. 1. DETAILED
DESCRIPTION OF THE INVENTION [0016] The foregoing
summary, as well as the following detailed description
of the preferred embodiments, is better understood
when read in conjunction with the appended drawings.
For the purposes of illustrating the invention, there
is shown in the drawings an embodiment that is
presently preferred, in which like numerals represent
similar parts throughout the several views of the
drawings, it being understood, however, that the
invention is not limited to the specific methods and
instrumentalities disclosed. [0017] Fig. 1 shows a
perspective view of a lighting control device 10
according to the present invention. A faceplate 12 of
the lighting control device 10 is provided surrounded
by an adapter 14. The faceplate 12 includes an
elongated slot 16. A knob 18 is provided for a user
interface for the lighting control device. The
lighting control device 10 may be a dimmer which is
connected in series between an alternating-current
(AC) power source and a lighting load and includes a
semiconductor switch for controlling the intensity of
the lighting load. Also, the lighting control device
10 may be a low-voltage device that connects to a
control link and communicates digital signals to a
central processor, which is connected to a remote
dimming module. In both_ _ systems, moving the knob 18
to the top of the elongated slot 16 will increase the
intensity of the controlled lighting loads and moving
the knob 18 to the bottom of the elongated slot 16
will decrease the intensity of the controlled lighting
loads. [0018] Fig. 2 shows a front view of the
lighting control device 10 of Fig. 1. A sectional view
taken along line A-A in Fig. 2 is shown in Fig. 3. A
back cover 20 and a bezel 22 together form the outer
enclosure of the lighting control device 10. The
faceplate 12 and the adapter 14 connect to the bezel
22. A printed circuit board (PCB) 24, which includes
the electrical components of the lighting control
device, is housed inside and is supported by the back
cover 20 and the bezel 22. A linear potentiometer 26
is mounted on the PCB 24 with electrical connections
made through leads 28. Movement of an adjustment
member 30 of the linear potentiometer 26 will cause
the resistance 



between two of the leads 28 to change. [0019] The knob
18 has a narrow portion 32 that extends through the
elongated slot 16 of the faceplate 12 and attaches to
an offset member 34. The offset member 34 includes a
post 36 that makes contact with the adjustment member
30 of the linear potentiometer 26 through a slot 38 in
the bezel 22. The offset member 34 allows a movement
of the knob 18 to change the position of the
adjustment member 30 and thus change the resistance
between the leads 28 of the potentiometer 26. [0020]
The offset member 34 is held in close proximity with
the faceplate 12 by two guide rails 40, i.e. the
offset member is "captured" by the guide rails. The
guide rails 40 allow the offset member 34 (and the
knob 18) to move freely along an axis perpendicular to
the plane of the drawing of Fig. 3 (i.e., parallel to
the x-axis of Fig. 2), but not in directions parallel
to the y-axis or the z-axis. An alignment rail 42
extending parallel to the slot 16 is provided on the
back surface of the faceplate 12 along the x-axis. The
alignment rail 42 couples with a notch in the offset
member 34 to prevent misalignment or rotation of the
offset member while the offset member is moving along
the x-axis (Le. along the length of the elongated slot
16). [0021] Referring to Fig. 4, a sectional view
taken along line B-B in Fig. 2 is shown. As shown, the
body of the potentiometer 26 extends for the length of
the PCB 24. The offset member 34 is located between
the faceplate 12 and the bezel 22. The post 36 of the
offset member 34 fits into a notch in the adjustment
member 30 of the potentiometer 26. The knob 18 is able
to move over the length of the elongated slot 16. The
knob 18 is connected to the offset member 34 by two
posts44 through a heat-staking process. The
heat-staking process involves melting the ends of the
posts 44 and then cooling the posts such that the ends
take a different shape and the posts remain in
connection with the offset member 32. {0022] Because
the narrow portion 32 of the knob 18 and the post 36
of the offset member 34 are not aligned, the bezel 22
is located immediately behind the elongated slot 16.
This permits only an indirect, circuitous spatial path
from the elongated slot 16 to the PCB 24 and the
linear potentiometer 26 inside the lighting control
device 10. There is no direct path from the slot 16 to
the PCB 24 and the potentiometer 26. The offset nature
of the guide system allows for some advantages over
the prior art. First, with the offset design of the
present invention, it is much more difficult for dust
and dirt to get inside of the lighting control device
10 and onto the linear potentiometer 26. Thus, minimal
cleaning is needed and the potentiometer 26 will have
a longer lifetime. Next, the since there is not a
straight path from the elongated slot 16 to the
potentiometer 26 and other internal electrical
components on the PCB 24, it is not possible to insert
a tool into the lighting controbdevice 10 to cause an
unsafe condition. Finally, since the bezel 22 is
positioned between the elongated slot 16 and the PCB
24 and the internal structure of the lighting control
device 10 cannot be seen by a user, the lighting
control device 10 provides an improved aesthetic over
prior art slider controls. [0023] A front view of the
faceplate 12 detached from the lighting control device
10 is shown in Fig. 5A. A sectional view taken along
line X-X in Fig. 5A is shown in Fig. 5B. The guide
rails 40 and the alignment rail 42 can be seen. [0024]
Fig. 6 is a perspective view of the faceplate assembly
46 consisting of the faceplate 12, the offset member
34, and the knob 18, viewed from the rear, bottom, and
right sides of the faceplate. The posts 44 of the knob
18 extend through the offset member 34 to connect the
offset member to the knob. The offset member 34 is
held close to the faceplate 12 by the guide rails 40.
The guide rails 40 and the alignment rail 42 are
slightly longer in length than the elongated slot 16,
such that the knob 18 is able to move from one end of
the slot to the other. [0025] Because of the guide
rails 40 and the connection between the offset member
32 and the knob 18, the faceplate assembly 46 remains
assembled when removed from the lighting control
device 10. This allows for easy connection of the
faceplate assembly 46 to the lighting controldevice 10
during the manufacturing process and after
installation of the lighting control. Also, the
faceplate assembly 46 permits a simple means for
shipping replacement faceplates to the field. [0026]
An additional unexpected benefit of the present design
is that the movement of the knob along the elongated
slot has an exceptional feel. The alignment rail 42
prevents the offset member 34 from rotating during
movement along the slot, which eliminates unnecessary
friction of the offset member 34 with the guide rails
40. Further, the guide rails 40 provide a smooth
surface for the offset member 34 to move across during
travel. [0027] Although the present invention has been
described in relation to particular embodiments
thereof, many other variations and modifications and
other uses will become apparent to those skilled in
the art. It is preferred, therefore, that the present
invention be limited not by the specific disclosure
herein, but only by the appended claims.What is
claimed is: CLAIMS 1. An offset linear guide system
for a lighting control device, comprising: a faceplate
having an elongated slot; a knob extending through the
elongated slot of the faceplate; the knob operable to
move along the elongated slot; and a potentiometer
having an adjustment member and positioned along an
axis parallel to and offset in a lateral direction
from the elongated slot; wherein the knob is coupled
to the adjustment member of the potentiometer. 


