
Sulfonamide Compounds FIELD OF THE INVENTION There is
provided by the present invention compounds that are
dual CCK1/CCK2 receptor modulators. More particularly,
there is provided by the present invention
sulfonamides that are dual CCK1/CCK2 receptor
antagonists useful for the treatment of disease states
mediated by CCK1/CCK2 receptor activity. BACKGROUND OF
THE INVEMTION This invention relates to
cholecystokinin <CCK) receptor ligands. The invention
also relates to methods for preparing such ligands and
t o compounds that are useful intermediates in such
methods. The invention further relates to
pharmaceutical compositions comprising such ligands
and methods for preparing such pharmaceutical
compositions. The gastrins and cholecystokinins are
structurally related neuropeptides that exist in
gastrointestinal tissue, gastrinomas and, in the case
of the cholecystokinins, the central nervous system
(J.H. Walsh, -Gastrointestinal Hormones, L.R. Johnson,
d., Raven Press, New York, 1994, p. 1). The actions of
CCK are mediated by two G-protein-coupled receptors:
CCK-1 (formerly CCK-A) and CCK-2 (formerly
CCK-B/gastrin). These-CCK receptors are expressed
throughout the gastrointestinal system and in
different parts of the central nervous system
including the cortex, the striatum, the hypothalamus,
the hippocampus, the olfactory bulb, the vagal
afferent neu rones, in differ-ent-enteric nerves, and
in the genital tract. Several forms of gastrin are
found including 34-, 17- and 14-amino acid species
with the minimum active fragment being the-C-terminal
tetrapeptide (TrpMetAspPhe-NH2), which is reported in
the literature to have full pharmacological activity
(HJ. Tracy and R.A. Gregory, Nature (London),
1964,-204:935-938). Much effort has been devoted to
the synthesis of analogs of this tetrapeptide (and the
Nprotected derivative Boc-TrpMetAspPhe-NH2) in an
attempt to -elucidate the relationship between
structure and activity. Natural cholecystokinin is a
33 amino acid peptide (GCK-33), the-C-terminal 5 amino
acids of which are identical to those of gastrin. Also
found naturally is t e Cterminal octapeptide (CCK-8)
of CCK-33. A review of CCK neceptors, ligands and the
activities thereof may be found in P. de Tullio et
al.KExp. Opin. Invest. Drugs, 2000, 9(1):1
9-146).Gastrin and cholecystokinin are key regulators
of gastrointestinal function. In addition,
cholecystokinin is a neurotransmitter in the brain.
Gastrin is one of the three primary stimulants of
gastric acid secretion. In addition to the acute
stimulation of gastric acid, gastrin has a trophic
effect on the gastrointestinal mucosa and is
implicated as a trophic hormone of several
adenocarcinomas, including pancreatic, colorectal,
esophageal and small cell lung. Cholecystokinin
stimulates intestinal motility, gallbladder
contraction, and biliary and pancreatic enzyme
secretion, and is known to have trophic actions on the
pancreas thus increasing, inter alia, pancreatic
enzyme production. Cholecystokinin also inhibits
gastric emptying and has various effects in the
central nervous system, including regulation of
appetite and pain. CCK regulates Gl motility and
specifically gut and colonic motility. CCK promotes
protein synthesis and cell growth, especially in 



the Gl system and in the pancreas. CCK is involved in
mediating satiety after a meal. CCK is an important
neuromodulator and neurotransmitter involved in
anxiety and panic disorder. CCK modulates the release
of dopamine. CCK is also known to antagonize morphine
and beta-endorphine induced analgesia and the action o
n nociception. Gastrin acts on GCK2 (otherwise known
as gastrin/CCK-B receptors) whereas cholecystokinin
acts on both CCK2 and CCK1 receptors (otherwise known
as cholecystokinin/CCK-A receptors). Compounds that
bind to cholecystokinin and/or gastrin receptors are
important because of their potential pharmaceutical
use as antagonists of the natural peptides or mimetics
of the natural peptides acting as partial or full
agonists at the cholecystokinin and/or gastrin
receptors. A selective gastrin receptor antagonist has
not yet been marketed. However, several are currently
undergoing clinical evaluation. JB95008 (gastrazole)
is being developed by The James Black Foundation and
Johnson & Johnson Pharmaceutical Research &
Development LLC for the potential treatment of
advanced pancreatic cancer (pancreatic
adenocarcinoma), and is currently in Phase Il clinical
trials. ML Laboratories and Panos are developing
L-365,260 {Colycade), which is in Phase Il clinical
trials for pain. Other potential indications included
eating disorders and-cancer. YF-476 (formerly YM-220),
under joint development by Yamanouchi and Rerring
Research Institute, is in Phase I clinical trials for
gastro-esophageal reflux disease (GERD). In Phase I
trials, Zeria Pharmaceutical is investigating Z-360,
an orally available 1,5-benzodiazepine derivative
(WO-09825911), as a potential treatment for
gastroduodenal ulcers and reflux^esophagitis. CR
2945-(itriglumicle), an orally activeanthraniljc acid
derivative, has been investigated by Rotta in Phase I
trials for anxiety disorders, cancer (particularly
colon cancer) and peptic ulcer. Gastrimmune, Aphton
Corporation's anti-gastrin vaccine, which works by
chemical neutralization of the hormone, is undergoing
late stage clinical trials for cancer indications, in
particular, pancreatic and gastric tumors. In addition
to those indications described above, gastrin (CCK2)
antagonists have been proposed for the following
gastrin-related disorders: gastrointestinal ulcers,
Barrett's esophagus, antral G cell hyperplasia,
pernicious anaemia, Zollinger-Ellison syndrome, and
other -conditions in which lower gastrin activity or
lower acid secretion is desirable. Cholecystokinin
(CCK1) receptors have been shown to mediate
cholecystokinin-stimulated gallbladder contraction,
pancreatic enzyme secretion, satiety, gastric emptying
inhibition and regulation of peristalsis, indicating a
key role in the integrated physiological
gastrointestinal response to a meal. In addition,
there is evidence that cholecystokinin receptors
mediate a mitogenic action of cholecystokinin on some
adenocarcinomas. Consequently, selective
cholecystokinin receptor antagonists, for example,
tarazepide, devazepide (Merck), lorglumide (Rotta),
NAP (JBF), dexloxiglumide (Rotta), and lintitript
(Sanofi) have been -examined in the clinic for
potential applications in, inter alia, irritable bowel
syndrome, chronic constipation, non-ulcer dyspepsia,
acute and chronic pancreatitis, biliary disease and
pancreatic cancer. Also, Kaken Pharmaceuticals and
Mitsubishi-Tokyo Pharmaceuticals are awaiting
registration in Japan on loxiglumide, a CCK-1 receptor
antagonist for the treatment of -Gl cancers and
pancreatitis. Loxiglumide is the racemate of 



dexloxiglumide. A number of CCK-1 receptor agonists
are under preclinical investigation. Glaxo Smith
Kline, Inc. is investigating GW 5823, GW 7854, GW 7178
and -GW 8573, 1,5-benzodiaepines for the treatment of
gallstones, gastrointestinal disease and obesity.
Also, Pfizer is investigating the CCK-1 receptor
agonist, PD 170292, for obesity. Additional roles of
cholecystokinin receptors include the regulation of
appetite and metabolism, indicating potential
therapeutic applications in the treatmentOf disorders
such as obesity and anorexia nervosa. Other possible
uses are in the potentiation of opiate (for example
morphine) analgesia and in the treatmentof cancers,
especially of the pancreas. Moreover, ligands for
cholecystokinin/gastrin receptors in the rain have
been claimed to possess anxiolytic activity, and
gastrkireceptor antagonists would be expected to act
as neurological agents towards the relief of anxiety
and related neuroses and psychoses. Non-selective
compounds that act as antagonists of both CCK-1 and
CCK-2 receptors are expected to offer the combined
potential therapeutic applications the selective
antagonists described above with the advantage of
guaranteed synchronized action compared to the use of
a combination of two selective compounds. These 'dual'
or 'mixed' CCK receptor antagonists are important
because of their potential pharmaceutical application
for treatments of disorders where both
-cholecystokinin and gastrin stimulated effects are
implicated. Thus, a combination of the inhibition of
the number of transient lower esophageal sphincter
relaxations, reported to be under the control of CCK-1
receptors (Boulant, J., et al. Gut, 1997, 40:575-581),
together with inhibition of CCK-2 receptor mediated
gastric acid secretion and gastric mucosal growth
might be expected to be valuable for the treatment of
gastrointestinal reflux disease. Similarly, the
concurrent antagonism of cholecystokinin stimulated,
GCK-1 receptor mediated, inhibition of gastric
emptying together with inhibition of transient lower
esophageal sphincter relaxations, gastric acid
secretion and gastric mucosal growth might also be
expected to be valuable for the treatment of
gastrointestinal or gastroesophageal reflux disease.
Moreover, it has been hypothesized that CCK- 1/CCK-2
receptor dual antagonists, such as those described by
Fujisawa Pharmaceutical Co. Ltd. (Tabuchi, S., et al.
Chem. Pharm. Bull.5000, 48(1):1-15), will be more
efficacious for the treatment of pancreatitis than a
selective CCK-1 receptor antagonist alone as a
consequence of inhibiting acid secretion induced
pancreatic enzyme release as well
as-cholecystokinin-stimulated pancreatic enzyme
release. The features and advantages of the invention
are apparent to one of ordinary skill in the art.
Based on this disclosure, including the summary,
-detailed description, background, examples, and
claims, one of ordinary skill in the art will be able
to make modifications and adaptations to various
conditions and usages. Publications described herein
are incorporated by reference in their entirety.
Described herein is a series of aryl sulfonamide
compounds with the ability to modulate the activity of
CCK1 and CCK2 receptors. SUMMARY OF THE INVENTION The
invention features an aryl sulfonamide compound of
formula -(I):wherein X is C1-2alkyl or a bond; R1 is
selected from the group consisting of 



a) naphthyl, phenyl, said phenyl optionally fused at
two adjacent carbon atoms to Rf, Rf is a linear 3- to
5-member.ed hydrocarbon motety having 0 or 1
unsaturated bonds and having 0, 1 or 2carbon members
whicri is a carbonyl, b) Ar6-, where Ar6 is a
6-membered heteroaryl having carbon as a point of
attachment, having 1 or 2 heteroatom members whicri
are -N= and optionally benzo or pyrido fused, c) Ar5-,
where Ar5 is a 5-membered heteroaryl having carbon as
a -point of attachment, having 1 heteroatom member
selected from the group-consisting of O, S, >NH, and
>NC1-4alkyl, having 0 or 1 additional heteroatom
member which is -N= and optionally benzo or pyrido
fused, d) Ar6'6-, where Ar '6 is phenyl having the
point of attachment and fused to a 6- membered
heteroaryl having 1 or 2 heteroatom members which are
-N=, e) Ar6'5-, where Ar6"5 is phenyl or pyridyl
having the point o f attachment and fused to a
5-member.ed heteroaryl having 1 heteroatom
member-selected from the group consisting of O, S,
>NH, and >NCi-4alkyl, and having 0 or 1 additional
heteroatom member which is -N=, where each of a) to e)
is substituted with 0, 1, 2, or 3 of F q, Rq is
independently selected from the group consisting of
-C1-4alkyl, hydroxy, fluoro, chloro, bromo, iodo,
trifluoromethyl, nitro, cyano, aminoC 1-4alkyl,
C1-4alkylOC alkoxy, and C1-4alkylS-; R2 is selected
from the group consisting of -H, -C1-6alkyl, -C
^alkenyl, -C26alkynyl, -Cs-ycycloalkyl, and
-Ca-ycycloalkenyl;Ra is, independently, selected from
the group consisting of -C1-6alkyl, -C2.6alkenyl, -C3.
6cycloalkyl, phenyl, furanyl, thiophenyl, benzyl,
pyrrol-1-yl, -OH, -OCi.6alkyl, -OC3 6cycloalkyl,
-Ophenyl, -Obenzyl, -SH, -SC1-6alkyl, -SCs-
Cycloalkyl, -Sphenyl, -Sbenzyl, cyano, nitro, -N(Ry)Rz
(wherein Ry and Rz are independently -H, -C1-4alkyl,
or -SCF3, halo, trifluoromethyl, -OCF3, and
-COOC1-4alkyl, -COOH, or, alternatively, two adjacent
Ra, may be taken together with the carbonsof
attachment to form a fused ring selected from the
group consisting of phenyl, pyridyl, and pyrimidinyl;
alternatively, R2 and one of Ra may be taken together
as -CH 2- or >C=O to form a fused ring to the phenyl;
Rb is selected from the group consisting of 2,4-dif
luoro, 2,6-dif luoro, or alternatively, two adjacent f
b substituents at 2- and 3-positions may be taken
together to form a five- or six-membered heterocyclic
ring selected from the group consisting of oxazole,
thiazole, thiadiazole, 1 ,3]dioxole, and pyrazine; Rc
is independently selected from the group consisting of
hydrogen, aminoC 1-4alkyl, C1-4alkylaminoC 1-4alkyl,
diC1-4alkylaminoC 1-4alkyl, HO-C^alkyl, HS-C1-4alkyl,
C1-4alkylS-C 1-4alkyl, -C0. 2alkylCOOC 1-4alkyl,
-C0.2alkylCOOH, and -C0^alkylCON(R s)Rt;
-COO-C0-2alkylringA, and -COO-C 1-2alkyl-CON(R s)Rt;
Rs and R are independently selected from the group
consisting of -H, -C^alkyl, d-ecycloalkylC^alkyl,
phenyl, phenyl substituted with halo, benzyl, benzyl
substituted with halo, 



or alternatively, Rs and R taken together with their
nitrogen of attachment form pyrrolidine, piperidine,
or morpholine; ringA is selected from the group
consisting of i) a 6-membered heteroaryl having carbon
as a point of attachment and having 1 or 2 heteroatom
members which are -N=; ii) a 5-membered heteroaryl
having carbon as a point of attachment, having 1
heteroatom member selected from the group consisting
of O, S, >NH, and >NCi- 4alkyl, and having 0 or 1
additional heteroatom member which is -N=; and iii) a
5- or 6-membered non-aromatic heterocycle having
a*car-bon or nitrogen as a-point of attachment, having
1 or 2 heteroatoms selected from the group-consisting
of O, S, and N, having 0 or 1 double-bonds, having  o
r 1 carbon member replaced by a carbonyl, and
optionally substituted with - 1- 4alkyl, -OH, or halo;
Rd is independently selected from the group consisting
of hydrogen, -d^alkyl, -OH, -C1-4alkyl, and optionally
substituted phenyl; or two Rd together can b e =0
where at least one Rc is selected from the group
consisting of -COOC alkcyl, -COO-ringA, -COOH, -CON^)R
1, and -COOC1.2alkylCON(Rs)Rt; alternatively, one R
and one Rd may be taken together to form a double
bond; and enantiomers, diastereomers, hydrates,
solvates and pharmaceutically acceptable salts,
-esters and amides thereof. Isomeric forms of the
compounds of formula (I), and of their
pharmaceutically acceptable salts, esters, and amides,
are encompassed within the present invention, and
reference herein to one of such isomeric forms is
meant to refer to at least one of such isomeric forms.
One of ordinary skill in the art will recognize that
compounds according to this invention may exist, for
example in a single isomeric form whereas other
compounds may exist in the form of a regioisomeric or
stereoisomers mixture. The present invention provides
methods of treating or preventing diseases and
conditions mediated by the CCK1 and CCK2 receptors.
The invention also features pharmaceutical
compositions containing such compounds and methods of
using such compositions in the treatment or prevention
of disease states mediated by dual CCK1/CCK2 receptor
antagonist activity. Additional features and
advantages of the invention will become apparent from
the detailed description and examples below, and the
appended claims. DETAILED DESCRIPTION OF THE INVENTION
Particular preferred compounds of the invention
comprise a compound of Formula (I), or an enantiomer,
diastereomer, hydrate, solvate thereof, or a
pharmaceutically acceptable salt, amide or ester
thereof, wherein R1, R2, Ra, Rb, Rc, and Rd have any
of the meanings defined hereinabove and equivalents
thereof, o r at least one of the following assignments
and equivalents thereof. Such assignments may be used
where appropriate with any of the definitions, claims
or embodiments defined herein: Preferably, X is a
bond. Preferably, R1 is selected from the group
consisting of a) phenyl, naphthyl,
6,7,8$-tetrahydro-5H-benzocyclohepten-1 ,2,3 or 4-yl, 



optionally 5,6,7,8 or 9 oxo substituted, 5,6,7,
-tetrahydro-naphthalen-1 ,2,3 or 4-yl, optionally
5,6,7 or 8 oxo'substituted,b) pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, quinolin-2,3 or 4-yl,
isoquinolin-1 ,3 or 4-yl, quinazolin-2 or 4-yl,
quinoxalin-2 or 3-yl, naphthyridinyl, c) furanyl,
thiophenyl, 1-(H or C1-4alkyl)pyrrolyl, oxazolyl,
thiazolyl.pyrazolyl, imidazolyl, isoxazolyl,
isothiazolyl, benzofuran-2 or 3-yl, benzothiophen-2 or
3-yl, 1-(H or Ci-4alky)-1 H-indol-2 or 3-yl, 1-(H or
C1-4alkyl)-1 H-benzimidazol-2-yl, benzooxazol-2-yl,
benzothiazol-2-yl, 1H-pyrrolopyridin-2 or 3-yl, d)
quinolin-5,6,7 or 8-yl, isoquinolin-5,6,7 or 8-yl,
quinazolin-5,6,7 or 8-yl, quinoxalin-5,6,7 or 8-yl,
and e) benzofuran-4,5,6 or 7-yl, benzothiophen-4,5,6
or 7-yl, 1-(H or C^alkyO-1 H-indol-4,5,6 or 7-yl, 1-(H
or C1-4alkyl)-1 H-benzimidazol-4,5,6 or 7-yl,
benzooxazol-4,5,6 or 7-yl, benzothiazol-4,5,6 or 7-yl,
1H-pyrrolopyridin-4,5;6 or 7-yl, where each of a) to
e) is substituted with 0, 1, 2, or 3 of Rq. Most
preferably, R1 is selected from the group consisting
of phenyl, 6,7,8,9-
tetrahydro-5H-benzocyclohepten-2-yl optionally 5,6,7,8
or 9 oxo substituted, naphthyl, pyridyl, furanyl,
thiophenyl, and benzothiophenyl, where-each member is
substituted with 0, 1, 2 , or 3 of Rq. Specific R1 are
selected from the group consisting of -phenyl,
-bromophenyl, 3-bromophenyl, 4-bromophenyl,
2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl,
2,4-dichlorophenyl, 3,4-dichlorophenyl,
2,6-dichlorophenyl, 2,4,6-trichlorophenyl,
-2-fluorophenyl, 4-fluorophenyl,2,4-difluorophenyl,
3,4-difluorophenyl, 2,6-difluorophenyl,
2,4,6-trifluorophenyl, -chloro-4-fluorophenyl,
2-fluoro-4-bromophenyl, 2-fluoro-4-chlorophenyl,
3-bromo-4-chlorphenyl, 3-bromo-4- fluorophenyl,
4-chloro-3-iodophenyl, 2-methylphenyl, 4-methylphenyl,
4- methoxyphenyl, 4-dimethylaminophenyl,
2-methylsulfanylphenyl, 2-trifluoromethylphenyl,
4-trifluoromethylphenyl, 4-nitrophenyl, 3-cyanophenyl,
4- cyanophenyl, naphthyl, thiophen-3-yl,
5-bromothiophen-3-yl, and-benzothiophen-3-yl.
Preferably, Rf is selected from the group consisting
of -CH2CH2CH2-, -CH2CH2CH2CH2-, -CH2CH2CH2CH2C H2- and
-(C=O)CH2CH2CH2-. Preferably, Rq is-selected from the
group consisting of methyl, ethyl, propyl, t- . butyl,
hydroxy, fluoro, chloro, bromo, iodo, trifluoromethyl,
nitro, cyano, aminomethyl, methylaminomethyl,
dimethylaminomethyl, hydroxymethyl, methoxymethyl,
methylsulfanyl, methylsulfanylmethyl, methoxy, ethoxy,
mercaptomethyl, and mercaptoethyl. Most preferably, Rq
is selected from the-group-consisting of methyl,
fluoro, chloro, "bromo, iodo, trifluoromethyl, nitro,
and cyano.Preferably, R2 is selected from the group
consisting of -H, methyl, ethyl, ipropyl, t-butyl,
allyl, propargyl, cyclopropyl, cyclohexyl, and
cyclopentenyl. Preferably, R2 and one of Ra are taken
together as -CH 2- or >C=O to form a fused ring to the
phenyl. More preferably, R2 is - H or methyl.
Preferably, each Ra is independently selected from the
group consisting of methyl, ethyl, propyl, i-propyl,
ethenyl, propenyl, cyclopropyl, cyclobutyl, phenyl,
furanyl, thiophenyl, pyrrol- 1-yl, benzyl, methoxy,
ethoxy, propoxy, cyclopropoxy, cyclobutoxy,
cyclopentoxy, phenoxy, benzoxy, mercapto,
methylsulfanyl, ethylsulfanyl, t-butylsulfanyl,
cyclopropylsulfanyl, phenylsulfanyl, nitro, cyano,
amino, dimethylamino, 



(cyclohexylmethyl)amino, acetyl, -SCF3, iodo, fluoro,
chloro, bromo, trifluoromethyl, -OCF3, and
methoxycarbonyl. Preferably, there is one Ra. More
preferably, there is one Ra positioned on the ring
para to the amide substituent. Preferably, there are
two Ra substituents. Preferably, where two adjacent Ra
are taken together with the carbons of attachment to
form a fused ring, the fused ring is phenyl. Most
preferably, each Ra is independently selected from the
roup consisting of methyl, i-propyl, ethenyl,
-2-propenyl, cyclopropyl, phenyl, thiophenyl, methoxy,
ethoxy, propoxy, i-propoxy, nitro, cyano,
dimethylamino, (cyclohexylmethyl)amino, acetyl,
fluoro, chloro, bromo, iodo, -CF3, and fused phenyl.
Preferably, two Rb are 2,6-difluoro or 2,4-difluoro.
Preferably, two adjacent Rb substituents at 2- and
3-positions are taken with the benzene ring of
attachment to form benzothiazole, benzothiadia-zole, o
r quinoxaline. Preferably, R is selected from the
group consisting of hydrogen, methyl, ethyl, i-propyl,
hydroxymethyl, methoxy methyl, dimethylaminomethyl,
methylsulfanylmethyl, methoxycarbonyl, ethoxycarbonyl,
tert-butoxycarbonyl, methoxycarbonylmethyl, carboxy,
carboxymethyl, carbamoyl, ^arbamoylmethyl,
dimethylcarbamoyl, piperidine- 1-carbonyl,
5-methyl-2-oxo-{1,3]dioxol-4-yl-methoxycarbonyl, 3-
pyridylmethoxycarbonyl, 3-chlorobenzylcarbamoyl,
4-fluorobenzylcarbamoyl, benzylcarbamoyl,
phenylcarbamoyl, dimethylcarbamoylmethoxycarbonyl, and
2- morpholin-4-ylethoxycarbonyl. More preferably, R0
is -selected from the group consisting of hydrogen,
methyl, hydroxymethyl, methoxycarbonyl,
methoxycarbonylmethyl, carboxy, -carboxymethyl,
carbamoyl, and carbamoylmethyl.Preferably, the carbon
to which the two R0 groups are attached is in the (S)
configuration. Pr-eferably, Rd is selected from the
group consisting of hydrogen, methyl, ethyl, i-propyl,
hydroxy, hydroxymethyl, methoxymethyl,
dimethylaminomethyl, phenyl, Achlorophenyl, and
methylsulfanylmethyl. Preferably, two Rd together form
=0. More preferably, Rd is -selected from the group
consisting of hydrogen, methyl, phenyl, and hydroxy.
Compounds of Formula (I) comprise compounds that
satisfy any one of the combinations of definitions
given herein and equivalents thereof. It i s
understood that some compounds referred to herein are
chiral and/or have geometric isomeric centers, for
example E- and Z- isomers. The present invention
encompasses all such optical isomers, including
diastereomers and racemic mixtures, atropisorners, and
geometric isomers, and mixtures thereof, that possess
the activity that characterizes the compounds of this
invention. In addition, certain compounds referred to
herein can exist in solvated as well as unsolvated
forms. It is understood that this invention
encompasses all such solvated and unsolvated forms
that possess the activity that characterizes the
compounds of this invention. Compounds according to
the present invention that have been modified to be
detectable by some analytic technique are also within
the scope of this invention. The compounds of the
present invention may be labeled with radioactive
elements such as 



1251, 18F, 1 1C, 64Cu, 3H, 14C, and the like for use
in imaging or for radioactive treatment of patients.
An example of such compounds is an isotopically
labeled compound, such as a n 18F isotopically labeled
compound that may be used as a probe in detection
and/or imaging techniques, such as positron emission
tomography (PET) and single-photon emission computed
tomography (SPECT). Preferably,-compounds of the
present invention labeled with 18F or 11C may be used
as a positron emission tomography (PET) molecular
probe for studying CCK-mediated disorders.
Alternatively, compounds of the present invention
labeled with 14C may be used in metabolic studies.
Another example of such compounds is an isotopically
labeled compound, such as a deuterium and/or tritium
labeled compound that may be used in reaction kinetic
studies. The compounds described herein may be reacted
with an appropriate functionalized radioactive
reagents using conventional-chemistry to provide
radiolabeled*compounds.Preferred compounds of the
present invention are selected from the group
consisting of:ELECTRONIC DEVICE WITH THREE MOVABLE
LAYERS BACKGROUND [0001] The disclosed embodiments
relate to portable electronic devices, and more
particularly, to devices and methods for controlling
relative movement between layers of an electronic
device. [0002] Portable electronic devices such as
mobile phones, pagers, handheld computers, personal
digital assistants ("PDA's") and hand-held gaming
devices are becoming increasingly popular for both
business and personal use. One advantage of these
devices is their portability due to their small size,
light weight, battery-powered or cordless operation
and, in some cases, their wireless communications
ability. These features allow these portable
electronic devices to be utilized whenever and
wherever a user desires. [0003] Because of the
increasing popularity of these devices, however, it is
not uncommon for a single user to carry with them more
than one of these devices at one time. For example, a
user may have a mobile phone and two-way pager
strapped to their belt, while carrying a PDA in a
pocket and a gaming device in their bag. As such,
having separate devices perform each service or
function creates a problem for a user who requires
more than one or two services/functions offered by
these portable devices. [0004] Designers have realized
this problem of device proliferation, and resultingly
have tried to combine a number of services or
functionalities into a single device. In this manner,
a user may only require a single device having a
number of operational modes that correspond to a
number of the desired services or functions. One
drawback of incorporating many operational modes into
a single device, however, is that each service or
function typically has an established configuration,
including the overall shape and the number and
specific types of components. For example, a mobile
phone generally includes a phone keypad consisting of
12 keys: 1 key each for the numbers 0- 9, and a
separate key for the "*" and "#" characters. Further,
a mobile phone is generally oriented for use with its
length extending in a vertical axis such that its
display unit is positioned above the keypad and such
that the alphanumeric or graphical output of the
display can be read by a user in this orientation. In
contrast, a two-way pager typically includes an
alphanumeric keyboard, such as a QWERTY keyboard that
may include twice as many keys as a phone keypad.
Further, a two-way pager typically hasa display with a
width greater than a length as viewed during use. In
attempting to 



combine services/functionalities, a designer needs
surface area onto which these established orientations
and sets of components may be mounted. This increased
demand for surface area competes with an overall goal
of maintaining a device having a compact and portable
size. [0005] The copending patent application serial
no. 10/718,125, entitled "A Portable Device With
Versatile Keyboard," Attorney Docket No. 040101, filed
November 19, 2003, addresses the problem of combining
several configurations by creating a device having a
number of functional layers. In such a device, each
layer may have a first or neutral position in which it
overlaps with the other layers to form a compact
electronic device. Additionally, each layer may have a
second position where a specific functionality
associated with that layer is actuated, thereby
creating additional operational modes. [0006] One
issue with such portable devices having multiple
layers of functional components is that it may be
possible to actuate more than one layer at one time.
The resulting actuation of more than one operational
mode may cause confusion for the user, and may create
operational problems within the electronic device.
[0007] Thus, portable electronic devices having
multiple layers of functional components are desired
which provide for a discrete actuation between
predetermined operational modes. BRIEF SUMMARY [0008]
hi accordance with one aspect, the disclosed
embodiments provide a system and method for
controlling relative movement between layers of an
electronic device. [0009] hi one embodiment, an
electronic device comprises a first module layer
movable in a first direction, a second module layer
movably connected relative to the first module layer,
a third module layer movably connected relative to the
second module layer and movable in a second direction,
and a locking member engageable with the third module
layer to prevent movement in the second direction
during movement of the first module layer in the first
direction. [0010] In another embodiment, a portable
electronic device comprises a first module layer
movable in a first direction, a second module layer
movably connected to the first module layer, a third
module layer movably connected to the second module
layer and movable in a second direction, a first means
for permitting a first relative motion in thefirst
direction between the first module layer and the
second module layer, and a second means for permitting
a second relative motion in the second direction
between the second module layer and the third module
layer while locking the first means to prevent the
first relative sliding motion. [0011] In yet another
embodiment, a portable electronic device comprises a
first component layer movable in a first direction and
a second component layer having a first set of
functional components. The second component layer is
movably connected relative to the first component
layer such that movement of the first component layer
in the first direction exposes the first set of
functional components and activates a first
operational mode. The device further includes a third
component layer having a second set of functional
components, where the third component layer is movably
connected to one of the first component layer and the
second component layer. Further, the third component
layer is movable in a second direction relative to the
second component layer to expose a second set of
functional components and activate a second
operational 



mode. Additionally, the device includes a locking
system having a first engagement position during the
first operational mode and a second engagement
position during the second operational mode. In the
first engagement position the locking system engages
the third component layer and is operable to prevent
the second operational mode, and in the second
engagement position the locking system engages the
first component layer and is operable to prevent the
first operational mode. [0012] In still another
embodiment, a Communications device comprises a first
module layer movable in a first direction, a second
module layer movably connected to the first module
layer, and a third module layer movably connected to
the second module layer and movable in a second
direction. The device further includes a first
limiting structure defined in a first one of the first
module layer, the second module layer and the third
module layer, and a second limiting structure defined
in a second one of the first module layer, the second
module layer and the third module layer. Additionally,
the device includes a locking member having a body
connectable with a remaining one of the first module
layer, the second module layer and the third module
layer. The locking member is contactable with the
first limiting structure to allow movement of the
first module layer in the first direction and prevent
movement of the third module layer in the second
direction. Further, the locking member is contactable
with the second limiting structure to allow movement
of the third module layer in the second direction and
prevent movement of the first module layer in the
first direction. Additionally, the deviceincludes a
display for presenting information to a user, where
the information has a first orientation when the first
module layer moves in the first direction and a second
orientation when the third module layer moves in the
second direction. [0013] In another embodiment, a
method of controlling relative movement between
movable layers of an electronic device comprises
movably connecting a first module layer to a second
module layer having a first functional component such
that a relative movement of the first module layer in
a first direction exposes the first functional
component. The method also includes movably connecting
the second module layer to a third module layer having
a second functional component such that a relative
movement of the third module layer in a second
direction exposes the second functional component.
Additionally, the method includes preventing movement
of the third module layer in the second direction
during movement of the first module layer in the first
direction. [0014] In an additional embodiment, a
method for controlling actuation of operational modes
of an electronic device comprises a step for exposing
a first set of functional components on a second
module layer movably connected to a first module
layer, where the first set of functional components is
associated with a first operational mode of the
electronic device. The method also includes a step for
exposing a second set of functional components on a
third module layer movably connected to the second
module layer, where the second set of functional
components is associated with a second operational
mode of the electronic device. Further, the method
includes a step for preventing exposure of one of the
first set of functional components and the second set
of functional components during exposure of the other
one of the first set of functional components and the
second set of functional components. [0015] Additional
aspects and advantages of the disclosed embodiments
are set forth in part in the description which
follows, and in part are obvious from the description,
or 



may be learned by practice of the disclosed
embodiments. The aspects and advantages of the
disclosed embodiments may also be realized and
attained by the means of the instrumentalities and
combinations particularly pointed out in the appended
claims.BRIEF DESCRIPTION OF THE DRAWINGS [0016] The
disclosed embodiments will hereinafter be described in
conjunction with the appended drawings provided to
illustrate and not to limit the disclosed embodiments,
wherein like designations denote like elements, and in
which: [0017] Fig. 1 is perspective view of one
embodiment of an electronic device having a plurality
of module layers in a first or neutral position which
may correspond to a first operational mode; [0018]
Fig. 2 is a perspective view of the electronic device
of Fig. 1 with the upper module layer moved in a first
direction relative to the remaining module layers,
thereby actuating a second operational mode; [0019]
Fig. 3 is a perspective view of the electronic device
of Fig. 1 with the lower module layer moved in a
second direction relative to the remaining module
layers, thereby actuating a third operational mode;
[0020] Fig. 4 is a rear view of the electronic device,
corresponding to Fig. 2, and one embodiment of a
portion of a locking system for controlling relative
movement between module layers; [0021] Fig. 5 is a
rear view of the electronic device, corresponding to
Fig. 3, and one embodiment of a portion of a locking
system for controlling relative movement between
module layers; [0022] Fig. 6 is an exploded
perspective view of the electronic device of Fig. 1,
with some details removed, including one embodiment of
the locking system for controlling relative movement
between module layers; [0023] Fig. 7 is an exploded
perspective view of the electronic device
corresponding to Fig. 2, with some details removed,
including the embodiment of the locking system for
controlling relative movement between module layers;
[0024] Fig. 8 is an exploded perspective view of the
electronic device corresponding to Fig. 3, with some
details removed, including the embodiment of the
locking system for controlling relative movement
between module layers; [0025] Fig. 9 is a perspective
view of the electronic device, corresponding to Fig.
2, including one embodiment of the connection
mechanism between the upper and middle module layers;
[0026] Fig. 10 is a perspective view of the electronic
device, corresponding to Fig. 3, including one
embodiment of the connection mechanism between the
middle and lower module layers;[0027] Fig. 11 is an
exploded perspective view of another electronic device
including another locking system for controlling
relative movement between module layers; and [0028]
Fig. 12 is a perspective view of one embodiment of the
connection mechanism of Figs. 9 and 10. DETAILED
DESCRIPTION [0029] The disclosed embodiments include
devices and methods for controlling relative movement
between layers of an electronic device. [0030]
Referring to Figs. 1-10, in one embodiment, a layer
locking system 10 (Figs. A- 8) controls relative
movement of portions of electronic device 12, which
has a number of movably interconnected module layers
14, 16, 18 that provide electronic device 12 



with a number of functional capabilities. In one
embodiment, for example referring to Figs. 1 and 6,
electronic device 12 may have a first operational
mode, such as a gaming mode, when module layers 14,
16, 18 are positioned in a first or neutral position
where a first set of components 20 such as a display
unit 22 and directional keypads 24, 26 on the exterior
of electronic device 12 may be utilized. Referring to
Figs. 2 and 7, electronic device 12 may have a second
operational mode, such as a phone or audio
communications mode, when first module layer 14 is
moved in a first direction 28 relative to second and
third module layers 16, 18 to expose a first
additional set of components 30, such as a phone
keypad 3 1 and microphone 32, on second module layer
16. Further, referring to Figs. 3 and 8, electronic
device 12 may have a third operational mode, such as a
pager or text communications mode, when third module
layer 18 is moved in a second direction 34 relative to
first and second module layers 14, 16 to expose a
second additional set of functional components 36,
such as a QWERTY keyboard 38, on third module layer
18. Locking system 10 interacts with each module layer
14, 16, 18 to enable a discrete actuation of a single
operational mode by limiting predetermined relative
movements between module layers 14, 16, 18 during
actuation. In other words, locking system 10 allows
predetermined relative movement of module layers 14,
16, 18 in a direction associated with the selected
operational mode while preventing relative movement in
one or more predetermined other directions, thereby
locking out the other operational modes. Thus, locking
system 10 provides electronic device 12 with multiple,
discrete operational modes while preventing problems
associated with attempted actuation of more than one
operational mode at a time.[0031] Referring to Figs.
4-8, locking system 10 may include at least one
limiting member 40, 42, 44 associated with each module
layer 14, 16, 18 that act in combination during
actuation of a selected operational mode to allow
certain relative movements while preventing other
relative movements. In one embodiment, for example
referring specifically to Figs. 6-8, limiting member
44 may take the form of an elongated member, such as a
pin or a rod of any cross section, which extends
through limiting member 42, such as a uni-directional
slot, in middle module layer 16 and into limiting
member 40, such as a bi-directional slot, in upper
module layer 14. In this embodiment, uni-directional
slot 42 includes a side wall that extends through the
entire thickness of middle module layer 16 to form a
through-hole having a length in second direction 34.
Bi-directional slot 40 includes a side wall and a top
wall that define a channel in a bottom surface of
upper module layer 14. Further, bi-directional slot 40
includes a first slot portion 46 having a length in
first direction 28 in communication with a second slot
portion 48 having a length in second direction 34. As
such, first slot portion 46 allows upper module layer
14 to move in first direction 28 and actuate a second
operational mode by permitting pin or rod 44 to move
along its length (see Fig. 7). Also during actuation
of the second operational mode, the side walls of
first slot portion 46 lock out actuation of the third
operational mode by substantially limiting or
preventing movement of pin or rod 44 in second
direction 34. In other words, in this embodiment,
first slot portion 46 in combination with pin or rod
44 allows movement of upper module layer 14 relative
to middle and/or lower module layers 16, 18 in first
direction 28 while substantially limiting or
preventing movement of lower module layer 18 relative
to middle and/or upper module layers 16, 14 in second
direction 34. Similarly, second slot portion 48 allows
lower module layer 18 to move in second direction 34
and 



actuate the third operational mode by permitting pin
or rod 44 to move along its length (see Fig. 8). Also
during actuation of the third operational mode, the
side walls of second slot portion 46 lock out
actuation of the second operational mode by
substantially limiting or preventing movement of pin
or rod 44 in first direction 28. In other words, in
this embodiment, second slot portion 48 in combination
with pin or rod 44 allows movement of lower module
layer 18 relative to middle and/or upper module layers
16, 14 in second direction 34 while substantially
limiting or preventing movement of upper module layer
14 relative to middle and/or lower module layers 16,
18 in first direction 28. As utilized here, the term
"substantially limiting" refers tominimizing relative
movement in a given direction such that an operational
mode associated with the relative movement in the
given direction is not actuated. [0032] Suitable
materials for forming limiting members 40, 42, 44
include metals, plastics, composites, ceramics, and
combinations thereof. Limiting members 40, 42, 44 may
be formed integrally with a respective module layer
14, 16, 18 or formed separately and attached. Limiting
members 40, 42, 44 may be attached via mechanical
methods such as via screws, nails, rivets, swaging,
sonic welding, etc, as well as chemical methods such
as bonding. [0033] Limiting members 40, 42, 44 may be
associated with, and arranged on, each respective
module layer 14, 16, 18 in any combination and in any
position or configuration that allows actuation of the
various operational modes of electronic device 12. For
instance, alternate embodiments may include a pin/rod
connected to upper module layer 14, while a
bi-directional slot is formed in lower module layer
18. Further, the relative position of each limiting
member 40, 42, 44 on each module layer 14, 16, 18 may
be varied. For instance, a rod/pin may be placed in
anywhere on a module layer surface with a
corresponding shift in position of uni- and
bi-directional slots on the respective layers.
Further, the slots may have different lengths
depending on the amount of surface area on each layer
desired to be exposed by the various relative
movements. Still further, the bi-directional slot may
not only have an L-shape, as discussed above, but may
also include a "+" shape that allows movement in two
different directions along the same axis, thereby
achieving additional operational modes. For example,
referring to Fig. 11, one embodiment of an electronic
device 13 includes a locking system 11 having a
pin/rod 45 extending from upper module layer 14
through a uni-directional slot 43 in middle module
layer 16 and into a bi-directional slot 4 1 in lower
module layer 18. Bi-directional slot 43 allows first
module layer 14 to move in first direction 28 and an
opposite direction 29 parallel to axis 27 to actuate
two different operational modes while preventing
actuation of operational modes associated with
relative movement of lower module layer in at least
second direction 34. Further, bi-directional slot 43
allows third module layer 18 to move in second
direction 34 and an opposite direction 35 parallel to
axis 33 to actuate two more operational modes while
preventing actuation of the operational modes
associated with the relative movement of upper module
layer 14 in at least first direction 28. Additionally,
in other embodiments, locking system 10 and/or
limiting members 40, 42, 44 may include all or some
portion of the locking system and limiting member
structure disclosed in U.S. Appl. Serial
No.10/945,577, entitled "Devices And Methods For
Controlling Relative Movement Between Layers Of An
Electronic Device," Attorney Docket No. 040167, filed
September 20, 2004, hereby incorporated by reference.
[0034] Referring to Figs. 4, 5, 9 and 10, it should
also be noted that connection 



mechanisms 50, 52, 54, 56 may additionally form a
portion of, or may provide assistance to, locking
system 10. One or more connection mechanisms 50, 52,
54, 56 may be utilized to movably connect the module
layers 14, 16, 18 such that the various relative
movements are achievable. For example, in one
embodiment, connection mechanisms 50, 52 movably
connect upper and middle module layers 14, 16 for
relative movement in first direction 28, while
connection mechanisms 54, 56 movably connect middle
and lower module layers 16, 18 for relative movement
in second direction 34. In this example, connection
mechanisms 54, 56 may aid locking system 10 by
preventing relative movement between middle and lower
module layers 16, 18 in first direction 28 during
relative movement of upper module layer 14 in that
direction. As such, during movement of upper module
layer 14 in first direction 28 to actuate the second
operational mode (see Fig. 7), the side walls of
uni-directional slot 42 may engage pin or rod 44 to
substantially limit or prevent relative movement of
middle and lower module layers 16, 18 in first
direction 28 while connection mechanisms 54, 56 also
may act to substantially limit or prevent relative
movement of middle and lower module layers 16, 18 in
first direction 28. As a result, there is a discrete
actuation of the second operational mode which
provides a user with positive haptic feedback. Whether
or not both or one of the pin/slot and connection
mechanisms act to engage middle and lower module
layers 16, 18 and limit their relative movement in
first direction 28 during actuation of the second
operational mode depends on various factors, such as
dimensional characteristics and tolerances. Further,
it should be noted that connection mechanisms 54, 56
may not be required if pin or rod 44 is movably
connected to upper module layer 14, thereby
effectively providing a movable relationship between
middle and lower module layers 16, 18 guided by
limiting member 42. Alternatively, connection
mechanisms 54, 56 may allow relative movement between
middle and lower module layers 16, 18 in any direction
as the aforementioned slot 42 and pin/rod 44
interaction serves to limit the relative movement of
these two layers in first direction 28 during
actuation of the second operational mode. [0035]
Similarly, connection mechanisms 50, 52 may aid
locking system 10 by preventing relative movement
between upper and middle module layers 14, 16 insecond
direction 34 during relative movement of bottom module
layer 18 in that direction. As such, during movement
of lower module layer 18 in second direction 34 to
actuate the third operational mode (see Fig. 8), the
side walls of uni-directional slot 42 and second slot
portion 48 allow pin or rod 44 to move in second
direction 34 while connection mechanisms 50, 52
substantially limit or prevent relative movement of
upper and middle module layers 14, 16 in second
direction 34. Again, the result is a discrete
actuation of the third operational mode which provides
a user with positive haptic feedback. Additionally, it
should be noted that connection mechanisms 50, 52 may
not be required at all, or may allow relative movement
between upper and middle module layers 14, 16 in any
direction as the aforementioned slot 40, 42 and pin or
rod 44 interaction serves to limit the relative
movement of these two layers. [0036] Connection
mechanisms 50, 52, 54, 56 may include various types of
magnetic connectors and mechanical connectors. In one
embodiment, referring to Fig. 12 for example,
connection mechanisms 50 or 52 or 54 or 56 include a
carrier body 58 movably connectable to a rail member
60 for movement along the length of the rail member.
Carrier body 58 may be fixedly attached to one module
layer 14, 16, 18, such 



as by mechanical or chemical fastening, while rail
member 60 may be fixedly attached in a similar manner
to the adjacent module layer to provide for the
desired relative movement between layers. Referring to
Figs. 4, 5, 9 and 10, rail members associated with
connection mechanisms 50, 52 have a length extending
parallel to first direction 28, while rail members
associated with connection mechanisms 54, 56 have a
length extending parallel to second direction 34. As
such, each carrier body 58 is movable in opposite
directions along the length of each rail. Referring
specifically to Figs. 4 and 5, rail members 60 may be
positioned parallel and/or perpendicular to limiting
members 40, 42 depending in the particular module
layer, the configuration of the limiting member and
the desired direction of relative movement. As such,
in this embodiment, the respective rail members and
carrier bodies associated with connection mechanisms
50, 52, 54, 56 respectively provide the relative
movement of upper and middle module layers 14, 16 to
be substantially perpendicular to the relative
movement of middle and lower module layers 16, 18.
Although in this embodiment connection members 50, 52,
54, 56 are represented as bi-directional sliding
connectors, it should be noted that these connection
members may provide movement along more than one axis,
in more than one plane, and the movement may include
linear and/or rotary motion. Further, connection
mechanisms 50, 52, 54, 56 may comprise metals,
plastics, composites, andceramics, and they may be
formed integrally with each module layer 14, 16, 18 or
separately attached via mechanical or chemical
methods. [0037] Although shown as including three
layers, electronic device 12 may include any plurality
of module layers that each may include one or more
sets of functional components associated with one or
more operational modes. The one or more operational
modes enable device 12 to be utilized as one or more
of: a mobile, satellite or wireless phone or audio
communications device, a gaming device, a personal
digital assistant ("PDA"), a pager or text
communications device, a global positioning system
("GPS"), a remote control device for controlling
another system, an audio player and/or recorder device
such as an MP3 player or digital recorder, a static or
dynamic video player and/or recorder device, a
calculator device, etc. When utilized as a mobile
phone, for example, device 12 may include hardware,
software and/or firmware for sending and/or receiving
communications-related signals using protocols such as
a code division multiple access ("CDMA"), wide-band
code division multiple access ("WCDMA"), global system
for mobile communications ("GSM"), advance mobile
phone service ("AMPS") and time division multiple
access ("TDMA"). [0038] The one or more sets of
components associated with each layer of device 12,
such as module layers 14, 16, 18, may include one or
more of plurality of types of functional components.
These sets of components include external components,
such as input and output type of mechanisms, and also
internal components such as circuit boards and circuit
elements such as transistors, chips, firmware, memory,
software and processing units configured for one or
more operational modes of device 12. For example, as
mentioned above, first set of components 20 may
include display 22, which includes any type of textual
and/or graphical output (and/or input) unit such as an
liquid crystal display, a light-emitting diode
display, a touch screen, etc. Directional keypads 24,
26 include toggle keys, navigation keys and other
individual or multiple function keys associated with
controlling movement of a graphic on display 22 or
associated with creating an input signal to device 12.
First set of components 20 may also include 



other components such as: an audio speaker 66 (Fig.
1), such as a near-field and/or farfield speaker, for
outputting audio signals; one or more indicator lights
68, 70 (Fig. 1) for signaling a status of the device
12; operational keys 72, 74 (Fig. 1) such as an on/off
or hang-up key and a call accept/send key; volume keys
76 for increasing or decreasing a volume of a speaker
such as near-field speaker 66; a push-to-talk button
78 (Fig. 2) for transmitting a voice signal in a
walkie-talkie type phone mode; a record key 80 (Fig.
2)for activation a voice recorder functionality; a
speaker/microphone input 82 (Fig. 2) for receiving a
remote audio speaker and/or microphone connection
mechanism; a camera mechanism 84 (Figs. 4 and 5) for
taking still or video pictures; a test port 86 (Figs.
4 and 5) for connecting test or monitoring equipment,
such as radio frequency ("RF") signaling equipment, to
set-up, repair or test device 12; an infra red ("IR")
transceiver 88 (Figs. 4 and 5) for sending and/or
receiving data via IR waves; a battery pack 90 (Figs.
4 and 5) for providing a cordless power source to
device 12; a power/data connector 92 (Figs. 4 and 5)
for establishing a hard-wired connection to a source
of power to operate device 12 and/or recharge battery
pack 90 and to transmit and/or receive data; and an
antenna mechanism 94 (Fig. 1) for transmitting and/or
receiving communications signals associated with one
or more of the modes of device 12. Similarly, first
and second set of additional components 30, 36 may
include other functional components, such as any of
the above-mentioned components, associated with a
desired operational mode. It should be noted that the
components associated with device 12 may be arranged
in any combination, and on any layer, in order to
achieve a desired configuration for each operational
mode of device 12. [0039] hi operation, for example,
the various operational modes of device 12 are
controlled by the relative positioning of each layer
of device 12. A method of controlling relative
movement between these layers includes movably
interconnecting various module layers to allow
relative movement that exposes various functional
components associated with each layer. Further, in
order to provide a discrete actuation of an individual
operational mode, the device further includes a
locking mechanism that prevents movement between
predetermined layers during actuation of predetermined
modes. [0040] In this embodiment, for example,
referring back to Figs. 1-5, the first operational
mode of electronic device 12 may be activated by
depressing one or a predetermined sequence of keys on
the exterior of device 12. For example, the first
operational mode may correspond to one or more of a
gaming mode, a PDA mode, a camera mode, a GPS mode, a
calculator mode, a data transfer mode and/or a phone
stand-by mode. First set of components 20 may be
utilized in various combinations to achieve the
desired functionality of this mode. For instance, when
operated as a gaming device in this first mode, device
12 may be held such that its width is its longest
dimension, and directional keypads 24, 26 are utilized
for controlling gaming functions. Additionally,
associated with the actuation of this mode, device 12
may present the textand/or graphics output from
display 22 in a predetermined orientation based on the
selected operational mode. So, for example, the
text/graphics in the gaming mode may be oriented 90
degrees relative to the text/graphics in a phone or
PDA mode. Further, first set of components 20 may
simultaneously be functioning in more than one mode,
such as in a phone stand-by mode, where upon receiving
a phone call an output may be generated, such as by
one or more of display 22, indicator lights 68, 70 and
speaker 66. A user may change device 12 into a phone
mode by then sliding upper module layer 14 



in first direction 28 or by accepting the call by
depressing call accept key 74. hi the PDA mode, a user
may view data from display 22 and utilize any of the
keys or buttons to produce inputs. Further, display 22
may be a touch screen display that allows additional
inputs. In the camera mode, a user may operate camera
84 (Figs. 4 and 5) to take a still picture or a video,
which may also allow the user to record any audio
signals received by microphone 32 (Fig. 2) and
associated with the picture or video. Further, in the
data transfer mode, data may be received by or sent
from device 12 through one or more of test port 86
(Figs. 4 and 5), IR transceiver 88 and power/data
connector 92. [0041] A user activates a second
operational mode, such as the phone mode (Fig. 2), by
moving upper module layer 14 in first direction 28 and
exposing phone keypad 31. During this actuation step,
locking system 10 (Fig. 7) prevents additional
relative movement between the remaining layers that is
associated with actuation of additional operational
modes. In the phone mode, hardware, software and/or
firmware within device 12 recognizes the actuation of
this mode and orients the output of display 22 such
that it is aligned for use in combination with phone
keypad 31. Further, device 12 actuates predetermined
internal circuitry associated with the functionality
of this mode, such as communications hardware and
software for sending and receiving wireless signals. A
user may communicate by talking into microphone 32 and
by listening to speaker 66. Further, additional
phone-related functions may be performed via
keystrokes on phone keypad 31 and send key 74, or by
using directional keypad 24 or 26. This mode may be
turned off, for example, by sliding upper module layer
14 back into the neutral position (Fig. 1) or by
depressing the off key 72. [0042] A user activates the
pager or two-way text communications mode, referring
to Fig. 3, by moving lower module layer 18 in second
direction 34 and thereby exposing QWERTY keyboard 38.
During this actuation step, locking system 10 (Fig. 8)
prevents additional relative movement between the
remaining layers that is associated with actuation of
additional operational modes. In this mode, hardware,
software and/orfirmware within device 12 recognizes
the actuation of this mode and orient the output of
display 22 such that it is aligned for use in
combination with QWERTY keyboard 38. Further, device
12 actuates predetermined internal circuitry
associated with the functionality of this mode, such
as communications hardware and software for sending
and receiving wireless signals. A user may
communicate, for example, by reading received text
messages output by display 22 or by entering
characters from keyboard 38 and sending to another
device via send key 74. This mode may be turned off,
for example, by sliding lower module layer 18 back
into the neutral position or by depressing the off key
72. [0043] Thus, the described embodiments provide
devices and methods for controlling the actuation of
an operational mode of device 12 by allowing certain
relative movements between certain module layers while
limiting other predetermined relative movements
between other module layers. A locking system
associated with each module layer is configured to
control these various relative movements. While the
various disclosed embodiments have been illustrated
and described, it will be clear that the subject
matter of this document is not limited to these
embodiments only. Numerous modifications, changes,
variations, substitutions and equivalents will be
apparent to those skilled in the art without departing
from the spirit and scope of the disclosed embodiments
as described in the claims.CLAIMS 



What is claimed is: 1. An electronic device,
comprising: a first module layer movable in a first
direction; a second module layer movably connected
relative to the first module layer; a third module
layer movably connected relative to the second module
layer and movable in a second direction; and a locking
member engageable with the third module layer to
prevent movement in the second direction during
movement of the first module layer in the first
direction. 2. The device of claim 1, wherein the
locking member is further engageable with the first
module layer to prevent movement in the first
direction during movement of the third module layer in
the second direction. 3. The device of claim 2,
further comprising a first limiting portion and a
second limiting portion respectively defined in a
separate one of the first module layer, the second
module layer and the third module layer, wherein the
first limiting portion and the second limiting portion
are contactable with the locking member to allow
relative movement of the first module layer in the
first direction while preventing relative movement of
the third module layer in the second direction. 4. The
device of claim 3, wherein the first limiting portion
comprises a first wall having a first longitudinal
axis extending in the first direction and the second
limiting portion comprises a second wall having a
second longitudinal axis extending in the second
direction. 5. The device of claim 4, wherein one of
the first wall or the second wall further comprises a
third wall having a third longitudinal axis extending
in one of the first direction or the second direction.
6. The device of claim 5, wherein at least one of the
first wall, the second wall and the third wall defines
a slot that forms an opening entirely through
thecorresponding one of the first module layer, the
second module layer and the third module layer. 7. The
device of claim 2, wherein the first module layer
comprises a first set of functional components, the
second module layer comprises a second set of
functional components and the third module layer
comprises a third set of functional components, and
wherein the device comprises a first operational mode
utilizing the first set of functional components, a
second operational mode utilizing the second set of
functional components and a third operational mode
utilizing the third set of functional components,
wherein each operational mode is actuated based on a
predetermined relative position of the first module
layer, the second module layer and the third module
layer. 8. The device of claim 7, wherein the first
operational mode, the second operational mode and the
third operational mode are selected from the group
consisting of an audio communication mode, a textual
communication mode, a personal digital assistant mode
and a gaming mode, a global positioning system ("GPS")
mode, a remote control device mode, an audio player or
recorder mode, a static or dynamic video player or
recorder device, and a calculator mode. 9. The device
of claim 8, wherein the second set of functional
components are exposable when the first module layer
moves relative to the second module layer in the first
direction and thereby defines the second operational
mode. 



10. The device of claim 8, wherein the third set of
functional components are exposable when the third
module layer moves relative to the second module layer
in the second direction and thereby defines the third
operational mode. 11. The device of claim 2, further
comprising a first connector connecting the first
module layer and the second module layer, wherein the
first connector allows at least linear movement
substantially parallel to the first direction.12. The
device of claim 11, further comprising a second
connector connecting the second module layer and the
third module layer, wherein the second connector
allows linear movement substantially parallel to the
second direction. 13. The device of claim 2, wherein
the first direction and the second direction are
substantially perpendicular. 14. The device of claim
2, further comprising a communications module having
an input and an output respectively for receiving and
transmitting a wireless signal. 15. The device of
claim 2, further comprising a display for presenting
information to a user. 16. The device of claim 15,
wherein the information has a first orientation when
the first module layer is moved in the first direction
relative to the second module layer and a second
orientation when the third module layer is moved in
the second direction relative to the second module
layer. 17. The device of claim 2, wherein the second
module layer further comprises a first input mechanism
exposable when the first module layer moves in the
first direction relative to the second module layer,
and wherein the third module layer further comprises a
second input mechanism exposable when the third module
layer moves in the second direction relative to the
second module layer. 18. The device of claim 17,
further comprising a display for presenting
information to a user, wherein the information has a
first orientation when the first input mechanism is
exposed and a second orientation when the second input
mechanism is exposed. 19. The device of claim 18,
further comprising a first limiting portion and a
second limiting portion respectively defined in a
separate one of the first module layer, the second
module layer and the third module layer, wherein the
first limiting portion and the second limiting portion
are contactable with the locking member to
allowrelative movement of the first module layer in
the first direction while preventing relative movement
of the third module layer in the second direction. 20.
A portable electronic device, comprising: a first
module layer movable in a first direction; a second
module layer movably connected to the first module
layer; a third module layer movably connected to the
second module layer and movable in a second direction;
a first means for permitting a first relative motion
in the first direction between the first module layer
and the second module layer; and a second means for
permitting a second relative motion in the second
direction between the second module layer and the
third module layer while locking the first means to
prevent the first relative sliding motion. 2 1. The
device of claim 20, wherein the first means further
locks the second means during the first relative
sliding motion to prevent the second relative sliding 



motion. 22. The device of claim 21, wherein the first
means further comprises a longitudinally extending
body movably contactable with at least one first
limiting wall, wherein the longitudinally extending
body is connectable with a first selected one of the
first module layer, the second module layer and the
third module layer, and wherein the first limiting
wall is located on at least a second selected one of
the first module layer, the second module layer and
the third module layer. 23. The device of claim 22,
wherein the second means further comprises the
longitudinally extending body movably contactable with
at least one second limiting wall, wherein the second
limiting wall is located on at least a last selected
one of the first module layer, the second module layer
and the third module layer. 24. The device of claim
20, wherein the first means comprises a pin and a
first slot, the pin connectable with a first selected
one of the first module layer, the second module layer
and the third module layer, and the first slot located
on at least a second selected one of the first module
layer, the second module layer and the thirdmodule
layer, and wherein the second means comprises the pin
and a second slot located on at least a third selected
one of the first module layer, the second module layer
and the third module layer. 25. The device of claim
20, further comprising a communications module having
an input and an output respectively for receiving and
transmitting a wireless signal. 26. The device of
claim 21, wherein the second module layer further
comprises a first input mechanism exposable when the
first module layer moves in the first direction
relative to the second module layer, and wherein the
third module layer further comprises a second input
mechanism exposable when the third module layer moves
in the second direction relative to the second module
layer. 27. The device of claim 26, further comprising
a display for presenting information to a user,
wherein the information has a first orientation when
the first input mechanism is exposed and a second
orientation when the second input mechanism is
exposed. 28. A portable electronic device, comprising:
a first component layer movable in a first direction;
a second component layer having a first set of
functional components, the second component layer
movably connected relative to the first component
layer such that movement of the first component layer
in the first direction exposes the first set of
functional components and activates a first
operational mode; a third component layer having a
second set of functional components, the third
component layer movably connected to one of the first
component layer and the second component layer, the
third component layer movable in a second direction
relative to the second component layer to expose a
second set of functional components and activate a
second operational mode; and a locking system having a
first engagement position during the first operational
mode and a second engagement position during the
second operational mode, wherein in the first
engagement position the locking system engages the
third component layer and is operable to prevent the
second operational mode, and wherein in the
secondengagement position the locking system engages
the first component layer and is operable to prevent
the first operational mode. 



29. The device of claim 28, wherein the locking system
further comprises a first limiting member, a second
limiting member and a third limiting member
respectively positionable on separate ones of the
first component layer, the second component layer and
the third component layer such that, in the first
engagement position, a first two of the limiting
members are contactable with a first remaining one
limiting member to prevent relative movement in the
second direction and such that, in the second
engagement position, a second two of the limiting
members are contactable with a second remaining one
limiting member to prevent relative movement in the
first direction. 30. A communications device,
comprising: a first module layer movable in a first
direction; a second module layer movably connected to
the first module layer; a third module layer movably
connected to the second module layer and movable in a
second direction; a first limiting structure defined
in a first one of the first module layer, the second
module layer and the third module layer; a second
limiting structure defined in a second one of the
first module layer, the second module layer and the
third module layer; a locking member having a body
connectable with a remaining one of the first module
layer, the second module layer and the third module
layer, wherein the locking member is contactable with
the first limiting structure to allow movement of the
first module layer in the first direction and prevent
movement of the third module layer in the second
direction, and wherein the locking member is
contactable with the second limiting structure to
allow movement of the third module layer in the second
direction and prevent movement of the first module
layer in the first direction; and a display for
presenting information to a user, wherein the
information has a first orientation when the first
module layer moves in the first direction and a second
orientation when the third module layer moves in the
second direction.31. A method of controlling relative
movement between movable layers of an electronic
device, comprising: movably connecting a first module
layer to a second module layer having a first
functional component such that a relative movement of
the first module layer in a first direction exposes
the first functional component; movably connecting the
second module layer to a third module layer having a
second functional component such that a relative
movement of the third module layer in a second
direction exposes the second functional component; and
preventing movement of the third module layer in the
second direction during movement of the first module
layer in the first direction. 32. The method of claim
30, further comprising preventing movement of the
first module layer in the first direction during
movement of the third module layer in the second
direction. 33. The method of claim 32, where
preventing movement of the third module layer in the
second direction during movement of the first module
layer in the first direction further comprises movably
contacting a longitudinally extending body with at
least one first limiting wall, where the
longitudinally extending body is connectable with a
first selected one of the first module layer, the
second module layer 



and the third module layer, and where the first
limiting wall is located on at least a second selected
one of the first module layer, the second module layer
and the third module layer. 34. The method of claim
33, where preventing movement of the first module
layer in the first direction during movement of the
third module layer in the second direction further
comprises movably contacting the longitudinally
extending body with at least one second limiting wall,
where the second limiting wall is located on at least
a last selected one of the first module layer, the
second module layer and the third module layer. 35.
The method of claim 32, further comprising outputting
information on a display in a first orientation when
the first input mechanism is exposed and in a
secondorientation when the second input mechanism is
exposed, where the display is located on one of the
first module layer, the second module layer and the
third module layer. 36. A method for controlling
actuation of operational modes of an electronic
device, comprising: a step for exposing a first set of
functional components on a second module layer movably
connected to a first module layer, where the first set
of functional components is associated with a first
operational mode of the electronic device; a step for
exposing a second set of functional components on a
third module layer movably connected to the second
module layer, where the second set of functional
components is associated with a second operational
mode of the electronic device; and a step for
preventing exposure of one of the first set of
functional components and the second set of functional
components during exposure of the other one of the
first set of functional components and the second set
of functional components. 37. The method of claim 36,
further comprising a step for displaying information
in a predetermined orientation depending on an
operational mode of the electronic device. 


