
SPIRO-CONDENSED 1 , 3 , 4-THIADIAZOLE DERIVATIVES FOR
INHIBITING KSP KINESIN ACTIVITY Priority 5 This
application claims the benefit of priority of U.S.
Provisional Application No.: 60/981 ,288, filed,
October 19, 2007, the contents of which are
incorporated in their entirety herein by reference.
FIELD OF THE INVENTION 10 The present invention
relates to compounds and compositions that are useful
for treating cellular proliferative diseases or
disorders associated with Kinesin Spindle Protein
("KSP") kinesin activity and for inhibiting KSP
kinesin activity. 15 BACKGROUND OF THE INVENTION
Cancer is a leading cause of death in the United
States and throughout the world. Cancer cells are
often characterized by constitutive proliferative
signals, defects in cell cycle checkpoints, as well as
defects in apoptotic pathways. There is a great need
for the development of new chemotherapeutic drugs that
can 20 block cell proliferation and enhance apoptosis
of tumor cells. Conventional therapeutic agents used
to treat cancer include taxanes and vinca alkaloids,
which target microtubules. Microtubules are an
integral structural element of the mitotic spindle,
which is responsible for the distribution of the
duplicated sister chromatids to each of the daughter
cells that result from cell 25 division. Disruption of
microtubules or interference with microtubule dynamics
can inhibit cell division and induce apoptosis.
However, microtubules are also important structural
elements in non proliferative cells. For example, they
are required for organelle and vesicle transport
within the cell or along axons. Since
microtubule-targeted drugs do not 30 discriminate
between these different structures, they can have
undesirable side effects that limit usefulness and
dosage. There is a need for chemotherapeutic agents
with improved specificity to avoid side effects and
improve efficacy.Microtubules rely on two classes of
motor proteins, the kinesins and dyneins, for their
function. Kinesins are motor proteins that generate
motion along microtubules. They are characterized by a
conserved motor domain, which is approximately 320
amino acids in length. The motor domain binds and
hydrolyses ATP as an energy source to drive
directional movement of cellular cargo along
microtubules and also contains the microtubule binding
interface (Mandelkow and Mandelkow, Trends Cell Biol.
2002, 12:585-591 ). Kinesins exhibit a high degree of
functional diversity, and several kinesins are
specifically required during mitosis and cell
division. Different mitotic kinesins are involved in
all aspects of mitosis, including the formation of a
bipolar spindle, spindle dynamics, and chromosome
movement. Thus, interference with the function of
mitotic kinesins can disrupt normal mitosis and block
cell division. Specifically, the mitotic kinesin KSP
(also termed EG5), which is required for centrosome
separation, was shown to have an essential function
during mitosis. Cells in which KSP function is
inhibited arrest in mitosis with unseparated
centrosomes (Blangy et al., Cell 1995, 83:1 159-1
169). This leads to the formation of a monoastral
array of microtubules, at the end of which the
duplicated chromatids are attached in a rosette-like
configuration. Further, this mitotic arrest leads to
growth inhibition of tumor cells (Kaiser et al., J.
Biol. Chem. 1999, 274:18925-18931). Inhibitors of KSP
would be desirable for the treatment of proliferative
diseases, such as cancer. Kinesin inhibitors are
known, and several molecules have recently been
described in the literature. For example,
adociasulfate-2 inhibits the microtubulestimulated
ATPase activity of several kinesins, including CEMP-E
(Sakowicz et al., Science 1998, 280:292-295). Rose
Bengal lactone, another non-selective inhibitor,
interferes with kinesin function by blocking the
microtubule binding site (Hopkins et al., Biochemistry
2000, 39:2805-2814). Monastrol, a compound that has
been isolated using a phenotypic screen, is a
selective inhibitor of the KSP motor domain (Mayer et
al., Science 1999, 286:971-974). Treatment of cells
with monastrol arrests cells in mitosis with monopolar
spindles. KSP inhibitors have been disclosed in
patents or publications, including: WO2006/031348,
WO2006/1 10390, WO2006/068933,
WO2006/023083,WO2006/007491 , WO2006/086358, WO2003/1
05855, WO2006/023440, WO2003/079973, WO2004/087050,
WO2004/1 11193, WO2004/1 12699, WO2006/007497,
WO2006/101761 , WO2006/007496, WO2005/017190,
WO0224/0371 7 1, WO2005/01 9205, WO2005/01 9206,
WO2005/1 02996, WO2006/101780, WO2006/007501 ,
WO2005/01 8547, WO2004/0581 48, WO2004/058700,
WO2005/0 18638, WO2007/054138, WO2006/1 33805,
WO2006/002726, WO2006/1 33821 , WO2005/108355,
WO2006/094602, WO2005/09201 1, WO2006/031 607,
WO2004/1 11023, WO2006/1 37490, WO2006/101 102,
WO2006/101 103, WO2006/101 104, WO2006/101 105,
WO2004/092147, WO2005/03551 2, WO2006/044825,
WO2006/044825, WO2006/1 19146, US2006/02471 78,
WO2006/098961 , WO2006/098962, US2006/0258699,
US2007/021 3380, US2007/01 12044, US2007/01 55804, 



US2008/01 94653, WO2008/042928, US2007/0249636,
US2007/0287703, US2008/01 53854, and US2007/0037853.
KSP, as well as other mitotic kinesins, are attractive
targets for the discovery of novel chemotherapeutics
with antiproliferative activity. There is a need for
compounds useful in the inhibition of KSP, and in the
treatment of proliferative diseases, such as cancer.
SUMMARY OF THE INVENTION In one embodiment, the
present invention provides a compound, or
pharmaceutically acceptable salts, solvates, esters,
prodrugs, or isomers of said compound, said compound
having the general structure shown in Formula (I):
(I)wherein X, R1, R2, R3, p, E, ring A, and ring B are
selected independently of each other and wherein: p is
0, 1, 2, 3, or 4; X is selected from the group
consisting of S, S(O), and S(O)2; ring A (including E
and the unsaturation shown) is a 4-8 membered
cycloalkenyl or heterocycloalkenyl ring; E is selected
from the group consisting of -O-, -S-, -S(O)-,
-S(O)2-, -C(R4)(R5)-, -N(R6)-, -N(C(Y)R7)-,
-N(C(Y)OR8)-, -N(C(Y)N(R 9XR10))-, -C(O)-N(R 1 1)-,
-N(R11)-C(O)-, -S(O)2-N(R11)-, -N(R11)-S(0) 2-,
-C(O)-O-, -O-C(O)-, -0-N(R 6)-, -N(Rb)-O-, -N(R6)-N(R
12)-, -N=N-, -C(R7)=N-, -C(0)-C(R 7)=N-, -C(O)-N=N-,
-0-C(Y)-N(R 1 1K -N(R1J)-C(Y)-O-, -N(R11)-C(Y)-N(R
12)-, -C(Y)-N(R 11)-0-, -C(Y)-N(R11)-N(R 12)-, -0-N(R
11)-C(Y)-, and -N(R12)-N(R11)-C(Y)-, wherein each Y is
independently selected from the group consisting of
(=O), (=S), (=N(R13)), (=N(CN)), (=N(OR14)),
(=N(R15)(R16)), and (=C(R17)(R18)); ring B is an
aromatic or heteroaromatic ring, or a partially
unsaturated alicyclic ring, or a partially unsaturated
heterocyclic ring, wherein said ring is unsubstituted
or optionally independently substituted with one or
more substituents, which can be the same or different,
each substituent being independently selected from the
group consisting of halogen, -CN, -NO2, alkyl,
heteroalkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl, aryl, heteroaryl, aryl-alkyl-,
heteroaryl-alkyl-, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR20, -NR21R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and -NR 23C(O)NR25R26; R1 is
selected from the group consisting of aryl,
heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, and heterocycloalkenyl,wherein each
said aryl, each said heteroaryl, each said cycloalkyl,
each said cycloalkenyl, each said heterocycloalkyl,
and each said heterocycloalkenyl is unsubstituted or
optionally independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group consisting of halogen, -CN, -NO2, alkyl,
heteroalkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl, aryl, heteroaryl, aryl-alkyl-,
heteroaryl-alkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19 ,
-OC(O)OR20, -NR21R22 , -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and -NR23C(O)NR25R26; R2 is
selected from the group consisting of -C(Z)R7,
-C(Z)NR9R10, -C(Z)OR8, -SO2NR9R10, alkyl, heteroalkyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, and heterocycloalkenyl, wherein each
Z is independently selected from the group consisting
of (=O), (=S), (=N(R13)), (=N(CN)), (=N(0R 14)),
(=N(R15)(R16)), and (=C(R17)(R18)), and wherein each
said alkyl, each said heteroalkyl, each said aryl,
each said heteroaryl, each said cycloalkyl, each said
cycloalkenyl, each said heterocycloalkyl, and each
said heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group consisting of oxo (with the proviso that said
aryl and said heteroaryl are not substituted with
oxo), halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl,
cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, azido, -OR19, -OC(O)OR20, -NR2
1R22, -NR23SO2R24, -NR23C(O)OR20, -NR23C(O)R24,
-SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19, -S(O)R19,
-SO2R19 , -OC(O)R24, -C(O)NR25R26, -NR23C(N-CN)NR25R26
and -NR23C(O)NR25R26;bach R3 (when present) is
independently selected from the group consisting of
alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl,
heteroalkynyl, aryl, heteroaryl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
halogen, -CN, -NO2, -OR19 , -OC(O)OR20, -NR21R22 ,
-NR23SO2R24, -NR23C(O)OR20 , -NR23C(O)R24,
-SO2NR25R26, -C(O)R24, -C(S)R24, -C(O)OR20, -SR19 ,
-S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)MR25R26 , -NR23C(O)NR25R26, 



and -NR 23-C(NH)-N(R26)2, wherein each said alkyl,
each said heteroalkyl, each said alkenyl, each said
heteroalkenyl, each said alkynyl, each said
heteroalkynyl, each said aryl, each said heteroaryl,
each said cycloalkyl, each said cycloalkenyl, each
said heterocycloalkyl, and each said
heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being . independently selected from the
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19
, -S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR 25R2 ,
-NR23C(N-CN)NR 25R26 and -NR23C(O)NR25R26, or,
alternatively, when p is 2, 3, or 4, any two R3 groups
bound to the same ring carbon atom are taken together
with the carbon atom to which they are attached to
form a spirocycloalkyl, a spirocycloalkenyl, or a
spiroheterocycloalkyl ring containing from one to
three ring heteroatoms independently selected from the
group consisting of -NH-, -NR6-, -S-, -S(O)-, -S(O)2-,
and -O-, or a spiroheterocycloalkenyl ring containing
from one to three ring heteroatoms independently
selected from the group consisting of -NH-, -NR8-,
-S-, -S(O)-, -S(O)2-, and -0-, or, alternatively, R2
and R3, together with the atom to which they are
attached, are taken together with the carbon atom to
which they are attached to form a cycloalkyl, a
cycloalkenyl, a heterocycloalkyl ringcontaining from
one to three ring heteroatoms independently selected
from the group consisting of -NH-, -NR6-, -S-, -S(O)-,
-S(O)2-, and -O-, or a heterocycloalkenyl ring
containing from one to three ring heteroatoms
independently selected from the group consisting of
-MH-, -NR6-, -S-, -S(O)-, -S(O)2- , and -O-; each R4
(when not joined with R5) is independently selected
from the group consisting of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, aryl,
heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, halogen, -CN,
-NO2, -OR19, -OC(O)OR20, -NR2 1R22, -NR23SO2R24,
-NR23C(O)OR20, -NR23C(O)R24, -SO2NR25R26, -C(O)R24,
-C(O)OR20, -SR19, -S(O)R19, -SO2R19, -OC(O)R24,
-C(O)NR25R26, -NR23C(N-CN)NR25R26 and
-NR23C(O)NR25R26, wherein each said alkyl, each said
heteroalkyl, each said alkenyl, each said
heteroalkenyl, each said alkynyl, each said
heteroalkynyl, each said aryl, each said heteroaryl,
each said cycloalkyl, each said cycloalkenyl, each
said heterocycloalkyl, and each said
heterocycloalkenyl is unsubsfrtuted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloaikenyl, alkynyl, haloaikynyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19
, -S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and -NR23C(O)MR25R26; each R5
(when not joined with R4) is independently selected
from the group consisting of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, aryl,
heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, halogen, -CN,
-NO2, , -OR19, -OC(O)OR20, -NR2 1R22, -NR23SO2R24 ,
-NR23C(O)OR20, -NR23C(O)R24, -SO2NR25R26, -C(O)R24,
-C(O)OR20 , -SR19 ,-S(O)R19, -SO2R19, -OC(O)R 24,
-C(O)NR25R26, -NR23C(N-CN)NR25R26 and
-NR23C(O)NR25R26, wherein each said alkyl, each said
heteroaikyl, each said alkenyl, each said
heteroalkenyl, each said alkynyl, each said
heteroalkynyl, each said aryl, each said heteroaryi,
each said cycloalkyl, each said cycloalkenyl, each
said heterocycloalkyl, and each said
heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group of oxo, halogen, -CN, -NO2, alkyl, heteroaikyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryi, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR20, -NR21R22 , -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and -NR23C(O)NR25R28; or,
alternatively, R4 and R5, together with the carbon
atom to which they are attached, form a cycloalkyl, a
cycloalkenyl, a heterocycloalkyl ring containing from
one to three heteroatoms selected from the group
consisting of N, O, and S, or a heterocycloalkenyl
ring containing from one to three heteroatoms selected



from the group consisting of N, O1and S, wherein said
heterocycloalkyl ring and said heterocycloalkenyl ring
are each unsubstituted or optionally independently
substituted with one or more substituents, which can
be the same or different, each substituent being
independently selected from the group consisting of
oxo, halogen, -CN, -NO2, alkyl, heteroaikyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryi, aryl-alkyl-, heteroaryl-alkyl-,
cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, azido, -OR19, -OC(O)OR20, -NR2
1R22, -NR23SO2R24, -NR23C(O)OR20, -NR23C(O)R24,
-SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19 , -S(O)R19,
-SO2R19, -OC(O)R24 , -C(O)NR25R26, -NR23C(N-CN)NR25R26
and -NR23C(O)NR25R26;each R6 is independently selected
from the group consisting of H, alkyl, -C(O)R24,
-C(O)OR20, -C(S)R24, heteroalkyl, alkenyl,
heteroalkenyl, alkynyl, heteroalkynyl, aryl,
heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, wherein each
said alkyl, each said heteroalkyl, each said alkenyl,
each said heteroalkenyl, each said alkynyl, each said
heteroalkynyl, each said aryl, each said heteroaryl,
each said cycloalkyl, each said cycloalkenyl, each
said heterocycloalkyl, and each said
heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19 ,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(S)R24,
-C(O)OR20, -SR19 , -S(O)R19, -SO2R19, -OC(O)R24,
-C(O)MR25R26, -NR23C(N-CN)NR25R26 and
-NR23C(O)NR25R26; each R7 is independently selected
from the group consisting of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, aryl,
heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, wherein each
said alkyl, each said heteroalkyl, each said alkenyl,
each said heteroalkenyl, each said alkynyl, each said
heteroalkynyl, each said aryl, each said heteroaryl,
each said cycloalkyl, each said cycloalkenyl, each
said heterocycloalkyl, and each said
heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19 ,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R19 ,-SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and -NR23C(O)NR25R26; each R8 is
independently selected from the group consisting of H,
alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl,
heteroalkynyl, aryl, heteroaryl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
wherein each said alkyl, each said heteroalkyl, each
said alkenyl, each said heteroalkenyl, each said
alkynyl, each said heteroalkynyl, each said aryl, each
said heteroaryl, each said cycloalkyl, each said
cycloalkenyl, each said heterocycloalkyl, and each
said heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyf/ alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19 ,
-OC(O)OR20, -NR21R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19
, -S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and -NR23C(O)NR25R26; each R9
(when not joined with R10) is independently selected
from the group consisting of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, aryl,
heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, wherein each
said alkyl, each said heteroalkyl, each said alkenyl,
each said heteroalkenyl, each said alkynyl, each said
heteroalkynyl, each said aryl, each said heteroaryl,
each said cycloalkyl, each said cycloalkenyl, each
said heterocycloalkyl, and each said
heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR20, -NR21R22, -NR23SO2R24,
-NR23C(O)OR20,-NR23C(O)R24, -SO2NR25R26, -C(O)R24,
-C(O)OR20, -SR19, -S(O)R 19, -SO2R19 , -OC(O)R24,
-C(O)NR25R26, -NR23C(N-CN)NR 25R26 and
-NR23C(O)NR25R26; 



each R10 (when not joined with R9) is independently
selected from the group consisting of H, alkyl,
heteroalkyl, alkenyl, heteroalkenyl, alkynyl,
heteroalkynyl, aryl, heteroaryl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
wherein each said alkyl, each said heteroalkyl, each
said alkenyl, each said heteroalkenyl, each said
alkynyl, each said heteroalkynyl, each said aryl, each
said heteroaryl, each said cycloalkyl, each said
cycloalkenyl, each said heterocycloalkyl, and each
said heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR 9 ,
-OC(O)OR20 , -NR21R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19
, -S(O)R 19 , -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR 25R26 and -NR23C(O)NR25R26;. . or,
alternatively, R9 and R10 , together with the N atom
to which they are attached, form a heterocycloalkyl or
a heterocycloalkenyl ring containing from one to three
heteroatoms selected from the group consisting of N,
O, and S, wherein said heterocycloalkyl ring and said
heterocycloalkenyl ring are each unsubstituted or
optionally independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group consisting of oxo, halogen, -CN, -NO2, alkyl,
heteroalkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl, aryl, heteroaryl, aryl-alkyl-,
heteroaryl-alkyl-, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR20 , -NR21R22, -NR23SO2R24 , -NR23C(O)OR20,
-NR23C(O)R24,-SO2NR25R26, -C(O)R2 , -C(O)OR20, -SR19 ,
-S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and -NR23C(O)NR25R26; each R11 is
independently selected from the group consisting of H,
alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl,
heteroalkynyl, aryl, heteroaryl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
wherein each said alkyl, each said heteroalkyl, each
said alkenyl, each said heteroalkenyl, each said
alkynyl, each said heteroalkynyl, each said aryl, each
said heteroaryl, each said cycloalkyl, each said
cycloalkenyl, each said heterocycloalkyl, and each
said heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19 ,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R19 , -SO2R19 , -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and -NR23C(O)NR25R26; each R12 is
independently selected from the group consisting of H,
alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl,
heteroalkynyl, aryl, heteroaryl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
wherein each said alkyl, each said heteroalkyl, each
said alkenyl, each said heteroalkenyl, each said
alkynyl, each said heteroalkynyl, each said aryl, each
said heteroaryl, each said cycloalkyl, each said
cycloalkenyl, each said heterocycloalkyl, and each
said heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group of oxo, halogen, -CN, -NO , alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24,
-NR23C(O)OR20,-NR23C(O)R24, -SO2NR25R26, -C(O)R2 ,
-C(O)OR20, -SR19, -S(O)R 19 , -SO2R19, -OC(O)R24,
-C(O)NR25R26, -NR23C(N-CN)NR 25R26 and
-NR23C(O)NR25R26; each R13 is independently selected
from the group consisting of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, aryl,
heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, wherein each
said alkyl, each said heteroalkyl, each said alkenyl,
each said heteroalkenyl, each said alkynyl, each said
heteroalkynyl, each said aryl, each said heteroaryl,
each said cycloalkyl, each said cycloalkenyl, each
said heterocycloalkyl, and each said
heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O)OR20, 



-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR 25R26 and -NR23C(O)NR25R26; each R14 is
independently selected from the group consisting of H,
alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl,
heteroalkynyl, aryl, heteroaryl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
wherein each said alkyl, each said heteroalkyl, each
said alkenyl, each said heteroalkenyl, each said
alkynyl, each said heteroalkynyl, each said aryl, each
said heteroaryl, each said cycloalkyl, each said
cycloalkenyl, each said heterocycloalkyl, and each
said heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl,azido, -OR19,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR 6R28, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R19 , -SO2R19 , -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR 25R26 and -NR23C(O)NR25R26; each R15
(when not joined with R16) is independently selected
from the group consisting of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, aryl,
heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, wherein each
said alkyl, each said heteroalkyl, each said alkenyl,
each said heteroalkenyl, each said alkynyl, each said
heteroalkynyl, each said aryl, each said heteroaryl,
each said cycloalkyl, each said cycloalkenyl, each
said heterocycloalkyl, and each said
heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R19 , -SO2R19 , -OC(O)R24, -C(O)NR25R26 ,
-NR23C(N-CN)NR25R26 and -NR23C(O)NR25R26; each R16
(when not joined with R15) is independently selected
from the group consisting of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, aryl,
heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, wherein each
said alkyl, each said heteroalkyl, each said alkenyl,
each said heteroalkenyl, each said alkynyl, each said
heteroalkynyl, each said aryl, each said heteroaryl,
each said cycloalkyl, each said cycloalkenyl, each
said heterocycloalkyl, and each said
heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group of oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl,heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR 20, -NR2 1R22 , -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR 20,
-SR19, -S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and -NR23C(O)NR25R 6; or,
alternatively, R15 and R1b, together with the N atom
to which they are attached, form a heterocycloalkyl or
a heterocycloalkenyl ring containing from one to three
heteroatoms selected from the group consisting of N,
O, and S, wherein said heterocycloalkyl ring and said
heterocycloalkenyl ring are each unsubstituted or
optionally independently substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group consisting of oxo, halogen, -CN, -NO2, alkyl,
heteroalkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl, aryl, heteroaryl, aryl-alkyl-,
heteroaryl-alkyl-, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR20, -NR2 1R22 , -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2MR25R26, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR 25R26 and -NR23C(O)NR25R26; each R17
(when not joined with R18) is independently selected
from the group consisting of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, aryl,
heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, -CN, -OC(O)OR20,
-OR19, -NR21R22, -NR23SO2R24, -NR23C(O)OR20 ,
-NR23C(O)R24, -SO2MR25R26, -C(O)R24, -C(O)OR 20, -SR19
, -S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR 25R26 and -NR23C(O)NR25R26, wherein
each said alkyl, each said heteroalkyl, each said
alkenyl, each said heteroalkenyl, each said alkynyl,
each said heteroalkynyl, each said aryl, each said
heteroaryl, each said cycloalkyl, each said
cycloalkenyl, each said heterocycloalkyl, and each
said heterocycloalkenyl is 



unsubstituted or optionally independently substituted
with one or more substituents, which can be the same
or different, each substituent being independently
selected from the group of oxo, halogen, -CN, -NO2,
alkyl,heteroalkyl, haloalkyl, alkenyl, haloalkenyl,
alkynyl, haloalkynyl, aryl, heteroaryl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
azido, -OR19, -OC(O)OR20, -NR2 1R22, -NR23SO2R24,
-NR23C(O)OR20, -NR23C(O)R24, -SO2NR25R26 , -C(O)R24,
-C(O)OR20 , -SR19 , -S(O)R19 , -SO2R19, -OC(O)R24,
-C(O)NR25R26, -NR23C(N-CN)NR25R26 and
-NR23C(O)NR25R26; each R18 (when not joined with R17)
is independently selected from the group consisting of
H, alkyl, heteroalkyl, alkenyl, heteroalkenyl,
alkynyl, heteroalkynyl, aryl, heteroaryl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
-CN, -OC(O)OR20, -OR19 , -NR2 1R22 , -NR23SO2R24,
-NR23C(O)OR20, -NR23C(O)R24, -SO2NR25R26 , -C(O)R24,
-C(O)OR20, -SR19, -S(O)R19 , -SO2R19, -OC(O)R24,
-C(O)NR25R26, -NR23C(N-CN)NR25R26 and
-NR23C(O)NR25R26, wherein each said alkyl; each said
heteroalkyl, each said alkenyl, each said
heteroalkenyl, each said alkynyl, each said
heteroalkynyl, each said aryl, each said heteroaryl,
each said cycloalkyl, each said cycloalkenyl, each
said heterocycloalkyl, and each said
heterocycloalkenyl is unsubstituted or optionally
independently substituted with one or more
substituents, which can be the same or different, each
substituent being . . independently .selected .from
the group of oxo, halogen, -CN, -NO2, alkyl,
heteroalkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl, aryl, heteroaryl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
azido, -OR19, -OC(O)OR20 , -NR2 1R22, -NR23SO2R24,
-NR23C(O)OR20, -NR23C(O)R24, -SO2NR25R26, -C(O)R24,
-C(O)OR20, -SR19, -S(O)R19, -SO2R19, -OC(O)R24,
-C(O)NR25R26, -NR23C(N-CN)NR25R26 and
-NR23C(O)NR25R26; or, alternatively, R17 and R18,
together with the carbon atom to which they are
attached, form a cycloalkyl, a cycloalkenyl, a
heterocycloalkyl ring containing from one to three
heteroatoms selected from the group consisting of N,
O, and S, or a heterocycloalkenyl ring containing from
one to three heteroatoms selected from the group
consisting of IM, O, and S,wherein said
heterocycloalkyl ring and said heterocycloalkenyl ring
are each unsubstituted or optionally independently
substituted with one or more substituents, which can
be the same or different, each substituent being
independently selected from the group consisting of
oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, aryl-alkyh heteroaryl-alkyl-,
cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, azido, -OR19, -OC(O)OR 20 ,
-NR21R22, -NR23SO2R24, -NR23C(O)OR20, -NR23C(O)R24,
-SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19, -S(O)R 19,
-SO2R19, -OC(O)R24, -C(O)NR25R26, -NR23C(N-CN)NR 25R26
and -NR 23C(O)NR25R28; each R19 is independently
selected from the group consisting of H, alkyl,
haloalkyl, heteroalkyl, haloheteroalkyl, aryl,
heteroaryl, cycloalkyl, halocycloalkyl; each R20 is
independently selected from the group consisting of H,
alkyl, haloalkyl, heteroalkyl, haloheteroalkyl, aryl,
heteroaryl, cycloalkyl, halocycloalkyl; each R21 (when
not joined with R22) is independently selected from
the group consisting of H, alkyl, haloalkyl,
heteroalkyl, haloheteroalkyl, aryl, heteroaryl,
cycloalkyl, halocycloalkyl; each R22 (when not joined
with R21) is independently selected from the group
consisting of H, alkyl, haloalkyl, heteroalkyl,
haloheteroalkyl, aryl, heteroaryl, cycloalkyl,
halocycloalkyl; or, alternatively, R21 and R22,
together with the N atom to which they are attached,
form a heterocycloalkyl or a heterocycloalkenyl ring
containing from one to three heteroatoms selected from
the group consisting of N, O, and S; each R23 is
independently selected from the group consisting of H,
alkyl, haloalkyl, heteroalkyl, haloheteroalkyl, aryl,
heteroaryl, cycloalkyl, halocycloalkyl; each R24 is
independently selected from the group consisting of H,
alkyl, haloalkyl, heteroalkyl, haloheteroalkyl, aryl,
heteroaryl, cycloalkyl, halocycloalkyl;each R25 (when
not joined with R26) is independently selected from
the group consisting of H, alkyl, haloalkyl,
heteroalkyl, haloheteroalkyl, aryl, heteroaryl,
cycloalkyl, halocycloalkyl; and each R26 (when not
joined with R25) is independently selected from the
group consisting of H, alkyl, haloalkyl, heteroalkyl,
haloheteroalkyl, aryl, heteroaryl, cycloalkyl,
halocycloalkyl; or, alternatively, R25 and R26,
together with the N atom to which they are attached,
form a heterocycloalkyl or a heterocycloalkenyl ring
containing from one to three heteroatoms selected from
the group consisting of N, O, and S. As explained in
more detail below, it shall be understood that ring A
can have unsaturation in addition to the unsaturation
shown in the generic formulas provided herein.
Pharmaceutical formulations or compositions comprising
a therapeutically effective amount of at least one of
the inventive compounds, and/or pharmaceutically
acceptable salts, solvates, esters, prodrugs, or
isomers thereof 



and a pharmaceutically acceptable carrier also are
provided. Pharmaceutical formulations or compositions
comprising a therapeutically effective amount of at
least one of the inventive compounds (and/or
pharmaceutically acceptable salts, solvates, esters,
prodrugs, or isomers thereof) and a pharmaceutically
acceptable carrier together with one or more
additional active ingredients are also contemplated.
Methods of treating cellular proliferative diseases,
disorders associated with KSP kinesin activity and/or
for inhibiting KSP kinesin activity in a subject
comprising administering to a subject in need of such
treatment an effective amount of at least one of the
inventive compounds or formulations or compositions
according to the invention are also are provided. The
methods according to the invention may be used in a
single agent regimen or as part of a multiple agent
regimen as is determined appropriate by those skilled
in the art. Other than in the operating examples, or
where otherwise indicated, all numbers expressing
quantities of ingredients, reaction conditions, and so
forthused in the specification and claims are to be
understood as being modified in all instances by the
term "about." DETAILED DESCRIPTION In one embodiment,
the compounds of the invention have a structure shown
in Formula (I) and include pharmaceutically acceptable
salts, solvates, esters, prodrugs, or isomers of said
compounds. As stated in Formula (I) (and in other
formulas described herein depicting various
embodiments of the compounds of the invention), ring A
is a 4-8 membered cycloalkenyl or heterocycloalkenyl
ring. It shall be understood that such cycloalkenyl or
heterocycloalkenyl rings of ring A can have
unsaturation that is in addition to the unsaturation
shown in the generic formulas provided herein. For
purposes of iltustration only, non-limiting examples
of such additional unsaturation in ring A include:
include: In one embodiment, in Formula (I), X is S. In
one embodiment, in Formula (I), X is S(O). In one
embodiment, in Formula (I), X is S(O)2. In one
embodiment, in Formula (I), ring A is a cycloalkenyl
ring. In one embodiment, in Formula (I), ring A is a
heterocycloalkenyl ring.In one embodiment, in Formula
(I), ring A is a 4-membered ring. In one embodiment,
in Formula (I), ring A is a 5-membered ring. In one
embodiment, in Formula (I), ring A is a 6-membered
ring. In one embodiment, in Formula (I), ring A is a
7-membered ring. In one embodiment, in Formula (I),
ring A is an 8-membered ring. In one embodiment, in
Formula (I), ring A (including the unsaturation shown)
is mono-unsaturated. In one embodiment, in Formula
(I), ring A (including the unsaturation shown) is
poly-unsaturated. In one embodiment, in Formula (I), E
is -C(R4)(R5)-. In one embodiment, in Formula (I), E
is selected from the group consisting of -O-, -S-,
-S(O)-, -S(O)2-, -N(R6)-, -N(C(Y)R7)-, -N(C(Y)OR8)-,
-N(C(Y)N(R 9)(R10))-, -C(O)-N(R 1 1 )-, -N(R11)-C(O)-,
-S(O)2-N(R11)-, -N(R1 1)-S(O) 2-, -C(O)-O-, -O-C(O)-,
-0-N(R 6)-, -N(R6)-O-, -N(R6)-N(R 12)-, -N=N-,
-C(R7)=N-, -C(O)-C(R7)=N-, -C(O)-N=N-, -0-C(Y)-N(R
11)-, -N(R11)-C(Y)-O-, -N(R11)-C(Y)-N(R 12)-,
-C(Y)-N(R 11)-O-, -C(Y)-N(R1 1)-N(R12)-, -O-N(R
11)-C(Y)-, and -N(R12)-M(R11)-C(Y)-. In one
embodiment, in Formula (I), E is selected from the
group consisting of -O-, -S-, -S(O)-, -S(O)2-, and
-N(R6)-. In one embodiment, in Formula (I), E is
selected from the group consisting of -0-, -S-,
-S(O)-, -S(O)2- , and -N(R6)-, wherein R6 is selected
from the group consisting of H, alkyl, -C(O)R24,
-C(O)OR20, and -C(S)R24. In one embodiment, in Formula
(I), E is selected from the group consisting of -Oand
-N(R6)-, wherein R6 is selected from the group
consisting of H, alkyl, -C(O)R24, -C(O)OR20, and
-C(S)R24.In one embodiment, in Formula (I), when E is
-N(R6)-, then p is 0 and R3 is absent. In such
embodiments, non-limiting examples of R6 include H,
alkyl, -C(O)R24, -C(O)OR20, and -C(S)R24. In one
embodiment, in Formula (I), E is -0-. In one
embodiment, in Formula (I), E is -S-. In one
embodiment, in Formula (I), E is -S(O)-. In one
embodiment, in Formula (I), E is -S(0)2-. In one
embodiment, in Formula (I), E is -CH 2-. In one
embodiment, in Formula (I), E is -CHR 4-. In one
embodiment, in Formula (I), E is -CR 4R5-. In one
embodiment, in Formula (I), E is -N(R 6)-. In one
embodiment, in Formula (I), E is -N(C(Y)R7)-. In one
embodiment, in Formula (I), E is -N(C(Y)OR8)-. In one
embodiment, in Formula (I), E is -N(C(Y)N(R9)(R10))-.
In one embodiment, in Formula (I), E is -C(O)-N(R1
1)-. In one embodiment, in Formula (I), E is -N(R1
1)-C(O)-. In one embodiment, in Formula (I), E is
-S(O)2-N(R11)-. 



In one embodiment, in Formula (I), E is
-N(R11)-S(O)2-. In one embodiment, in Formula (I), E
is -C(O)-O-. In one embodiment, in Formula (I), E is
-O-C(O)-. In one embodiment, in Formula (I), E is
-0-N(R 6)-. In one embodiment, in Formula (I), E is
-N(R6)-O-. In one embodiment, in Formula (I), E is
-N(R6)-N(R 12)-.In one embodiment, in Formula (I), E
is -N=N-. In one embodiment, in Formula (I), E is
-C(R7)=N-. In one embodiment, in Formula (I), E is
-C(O)-C(R7)=N-. In one embodiment, in Formula (I), E
is -C(O)-N=N-. In one embodiment, in Formula (I), E is
-0-C(Y)-N(R 11)-. In one embodiment, in Formula (I), E
is -N(R11)-C(Y)-O-. In one embodiment, in Formula (I),
E is -N(R1 1)-C(Y)-N(R 12)-. In one embodiment, in
Formula (I), E is -C(Y)-N(R11)-O-. In one embodiment,
in Formula (I), E is -C(Y)-N(R11)-N(R12)-. In one
embodiment, in Formula (I), E is -O-N(R1 1)-C(Y)-. In
one embodiment, in Formula (I), E is
-N(R12)-N(R11)-C(Y)-. In one embodiment, in Formula
(I), -Y is (=O). In one embodiment, in Formula (I), Y
is (=S). In one embodiment, in Formula (I), Y is
(=N(R13)). In one embodiment, in Formula (I), Y is
(=N(CN)). In one embodiment, in Formula (I), Y is
(=N(OR14)). In one embodiment, in Formula (I), Y is
(=N(R15)(R1b)). In one embodiment, in Formula (I), Y
is (=C(R1r)(R18)). In one embodiment, in Formula (I),
ring A is a 4-7-membered cycloalkylene ring and E is
-C(R4)(R5)-.In one embodiment, in Formula (I), ring A
is a 5-7-membered heterocycloalkylene ring and E is
selected from the group consisting of -O-, -S-,
-S(O)-, -S(O)2-, -N(R6)-, -N(C(Y)R7)-, -N(C(Y)OR8)-,
-N(C(Y)N(R 9)(R10))-, -C(O)-N(R 11)-, -N(R1 1)-C(O)-,
-S(O)2-N(R11)-, -N(R 11)-S(O) 2-, -C(O)-O-, -O-C(O)-,
-0-N(R 6)-, -N(R6)-O-, -N(R6)-N(R12)-, -N=N-,
-C(R7)=N-, -C(O)-C(R 7)=N-, -C(O)-N=N-, -0-C(Y)-N(R
11)-, -N(R11)-C(Y)-O-, -N(R1 1)-C(Y)-N(R 12)-,
-C(Y)-N(R 1 1)-O-, -C(Y)-N(R 1 1)-N(R 12)-,
-Q-N(R11)-C(Y)-, and -N(R12)-N(R11)-C(YJ-. In one
embodiment, in Formula (I), ring A is a 5-6-membered
heterocycloalkylene ring and E is selected from the
group consisting of -0-, -S-, -S(OJ-, -S(O)2- ,
-N(R6)-, -C(O)-N(R 11)-, and -N(R1 1)-C(O)-. In one
embodiment, in Formula (I), ring A is a 5-6-membered
heterocycloalkylene ring and E is selected from the
group consisting of -O-, -S-, -S(OJ-, -S(O)2-, and
-N(R6)-. In one such embodiment, in Formula (I), R6 is
selected from the group consisting of H, alkyl,
-C(O)R24, -C(O)OR20, and -C(S)R24. In one embodiment,
in Formula (I), ring A is a 5-6-membered
heterocycloalkylene ring and E is selected from the
group consisting of -O- and -N(R6)-. In one such
embodiment, in Formula (I), R6 is selected from the
group consisting of H, alkyl, -C(O)R24, -C(O)OR20, and
-C(S)R24. In one such embodiment, in Formula (I), ring
A is a 5-membered heterocycloalkylene ring. In another
such embodiment, in Formula (I), ring A is a
6-membered heterocycloalkylene ring. In one
embodiment, in Formula (I), ring A is a 4-membered
ring and E is -C(R4)(R5)-.In one embodiment, in
Formula (I), ring A is a 4-membered ring and E is
selected from the group consisting of -O-, -S-,
-S(O)-, -S(O)2- , -N(R6)-, -N(C(Y)R7)-, -N(C(Y)OR8)-,
-N(C(Y)N(R 9KR10))-, -C(O)-N(R 1 1)-. -N(R1 1)-C(O)-,
-S(O)2-N(R11)-, -N(R1 1)-S(O) 2-, -C(O)-O-, -O-C(O)-,
-0-N(R 6)-, -N(R6)-O-, -N(R6)-N(R12)-, -N=N-,
-C(R7)=N-, -C(O)-C(R7)=N-, -C(O)-N=N-, -0-C(Y)-N(R
11)-, -N(R11)-C(Y)-O-, -N(R11)-C(Y)-N(R 12)-,
-C(Y)-N(R 11)-O-, -C(Y)-N(R 11)-N(R 12)-, -0-N(R 1
1)-C(YJ-, and -N(R12)-N(R 1)-C(YJ-. In one embodiment,
in Formula (I), ring A is a 4-membered ring and E is
selected from the group consisting of -O-, -S-,
-S(OJ-, -S(O)2-, and -N(R6)-. In one embodiment, in
Formula (I), ring A is a 4-membered ring and E is
selected from the group consisting of -O-, -S-,
-S(OJ-, -S(O)2-, and -N(R6)-, wherein R6 is selected
from the group consisting of H, alkyl, -C(O)R24,
-C(O)OR20, and -C(S)R24. In one embodiment, in Formula
(I), ring A is a 4-membered ring and E is selected
from the group consisting of -O- and -N(R6)-, wherein
R6 is selected from the group consisting of H, alkyl,
-C(O)R 24, -C(O)OR20, and -C(S)R24. In one embodiment,
in Formula (I), ring A is a 4-membered ring and E is
selected from the group consisting of -O-, -S-,
-S(O)-, -S(O)2-, -C(R4)(R5)-, -N(R6)-, -N(C(Y)R7J-,
-N(C(Y)OR8J-, -N(C(Y)N(R 9)(R10JJ-. In one embodiment,
in Formula (I), A is a 4-membered ring and E is
selected from the group consisting of -CH2-, -CH(R4)-,
-C(R4)(R5J-. In one embodiment, in Formula (I) ring A
is a 5-membered ring and E is -C(R4)(R5J-. In one
embodiment, in Formula (I), ring A is a 5-membered
ring and E is selected from the group consisting of
-O-, -S-, -S(OJ-, -S(O)2-, -N(R6)-, -N(C(Y)R7J-,
-N(C(Y)OR8)-, -N(C(Y)N(R 9)(R10))-, -C(O)-N(R 1 1)-,
-N(R1 1)-C(OJ-, -S(O)2-N(R11)-,-N(R11)-S(O) 2-,
-C(O)-O-, -O-C(O)-, -O-N(R6)-, -N(R6)-O-,
-N(R6)-N(R12)-, -N=N-, -C(R7)=N-, -C(O)-C(R 7)=N-,
-C(O)-N=N-, -0-C(Y)-N(R 11 )-, -N(R11)-C(Y)-O-, 



-N(R11)-C(Y)-N(R 12)-, -C(Y)-N(R t 1)-O-,
-C(Y)-M(R11)-N(R 12)-, -0-N(R 11)-C(YJ-, and
-N(R12)-N(R11)-C(YJ-. In one embodiment, in Formula
(I), ring A is a 5-membered ring and E is selected
from the group consisting of -0-, -S-, -S(OJ-,
-S(O)2-, and -N(R6)-. In one embodiment, in Formula
(I), ring A is a 5-membered ring and E is selected
from the group consisting of -0-, -S-, -S(O)-,
-S(O)2-, and -N(R6)-, wherein R6 is selected from the
group consisting of H, alkyl, -C(O)R24, -C(O)OR20, and
-C(S)R24. In one embodiment, in Formula (I), ring A is
a 5-membered ring and E is selected from the group
consisting of -O- and -N(R6)-, wherein R6 is selected
from the group consisting of H, alkyl, -C(O)R 4,
-C(O)OR20, and -C(S)R24. In one embodiment, in Formula
(I), ring A is a 5-membered ring and E is selected
from the group consisting of -0-, -S-, -S(O)-, -S(O)2-
, -C(R4)(R5)-, -N(R6)-, -N(C(Y)R7)-, -N(C(Y)OR 8)-,
-N(C(Y)N(R9HR10))-, -C(O)-N(R 1 1)-, -N(R11)-C(O)-,
-S(O)2-N(R1 1)-, -N(R11)-S(O) 2-, -C(O)-O-, -O-C(O)-,
-0-N(R 6)-, -N(R6)-O-, -N(R6)-N(R 12)-, -N=N-, and
-C(R7)=N-. In one embodiment, in Formula (I), A is a
5-membered ring and E is -0-. In one embodiment, in
Formula (I), A is a 5-membered ring and E is -S-. In
one embodiment, in Formula (I), A is a 5-membered ring
and E is -S(O)-. In one embodiment, in Formula (I), A
is a 5-membered ring and E is -S(O)2- . In one
embodiment, in Formula (I), A is a 5-membered ring and
E is -C(R4)(R5J-. In one embodiment, in Formula (I), A
is a 5-membered ring and E is -N(R6)-. In one
embodiment, in Formula (I), A is a 5-membered ring and
E is -N(C(Y)R7)-.In one embodiment, in Formula (I), A
is a 5-membered ring and E is -N(C(Y)OR8)-. In one
embodiment, in Formula (I), A is a 5-membered ring and
E is -N(C(Y)N(R9)(R10))-. In one embodiment, in
Formula (I), A is a 5-membered ring and E is
-C(O)-N(R1 1)-. In one embodiment, in Formula (I), A
is a 5-membered ring and E is -N(R11)-C(O)-. In one
embodiment, in Formula (I), A is a 5-membered ring and
E is -S(O)2-N(R11)-. In one embodiment, in Formula
(I), A is a 5-membered ring and E is -N(R11)-S(O)2-.
In one embodiment, in Formula (I), A is a 5-membered
ring and E is -C(O)-O-. In one embodiment, in Formula
(I), A is a 5-membered ring and E is O-C(O)-. In one
embodiment, in Formula (I), A is a 5-membered ring and
E is -O-N(R6)-. In one embodiment, in Formula (I), A
is a 5-membered ring and E is -N(R6)-O-. In one
embodiment, in Formula (I), A is a 5-membered ring and
E is -N(R6)-N(R12)-. In one embodiment, in Formula
(I), A is a 5-membered ring and E is -N=N-. In one
embodiment, in Formula (I), A is a 5-membered ring and
E is -C(R7)=N-. In one embodiment, in Formula (I),
ring A is a 6-membered ring and E is -C(R4HR5)-. In
one embodiment, in Formula (I), ring A is a 6-membered
ring and E is selected from the group consisting of
-0-, -S-, -S(O)-, -S(O)2-, -N(R6)-, -N(C(Y)R7)-,
-N(C(Y)OR8)-, -N(C(Y)N(R 9)(R10))-, -C(O)-N(R11)-,
-N(R1 1)-C(O)-, -S(O)2-N(R11)-, -N(R1 1)-S(O) 2-,
-C(O)-O-, -O-C(O)-, -0-N(R 6)-, -N(R6)-O-,
-N(R6)-N(R12)-, -N=N-,-C(R7)=N-, -C(O)-C(R7)=N-,
-C(O)-N=N-, -0-C(Y)-N(R 11)-, -N(R1 1)-C(Y)-O-,
-N(R11)-C(Y)-N(R 12)-, -C(Y)-N(R 11)-O-, -C(Y)-N(R
11)-N(R12)-, -O-N(R11)-C(Y)-, and
-N(R12)-N(R11)-C(Y)-. In one embodiment, in Formula
(I), ring A is a 6-membered ring and E is selected
from the group consisting of -O-, -S-, -S(O)-,
-S(O)2-, and -N(R6)-. In one embodiment, in Formula
(I), ring A is a 6-membered ring and E is selected
from the group consisting of -O-, -S-, -S(O)-, -S(O)2-
, and -N(R6)-, wherein R6 is selected from the group
consisting of H, alkyl, -C(O)R24, -C(O)OR20, and
-C(S)R24. In one embodiment, in Formula (I), ring A is
a 6-membered ring and E is selected from the group
consisting of -O- and -N(R6)-, wherein R6 is selected
from the group consisting of H, alkyl, -C(O)R24,
-C(O)OR20 , and -C(S)R24 . In one embodiment, in
Formula (I), A is a 6-membered ring and E is selected
from the group consisting of -0-, -S-, -S(O)-,
-S(O)2-, -C(R4)(R5)-, -N(R6)-, -N(C(Y)R7)-,
-N(C(Y)OR8)-, -N(C(Y)N(R9)(R10))-, -C(O)-N(R11)-,
-N(R11)-C(O)-, -S(O)2-N(R11)-, -N(R11)-S(O)2-,
-C(O)-O-, -O-C(O)-, -0-N(R6)-, -N(R6)-0-,
-N(R6)-N(R12)-, -N=N-, -C(R7)=N-, -C(O)-C(R7)=N-,
-C(O)-N=N-, -0-C(Y)-N(R 11)-, -N(R1 1)-C(Y)-O-, -M(R1
1)-C(Y)-N(R 12)-, -C(Y)-N(R 11)-O-, -C(Y)-N(R 11)-N(R
12)-, -O-N(R 1 1)-C(Y)-, and -N(R12)-N(R1 1)-C(Y)-. In
one embodiment, in Formula (I), ring A is a 6-membered
ring and E is -O-. In one embodiment, in Formula (I),
ring A is a 6-membered ring and E is -S-. In one
embodiment, in Formula (I), ring A is a 6-mernbered
ring and E is -S(O)-. In one embodiment, in Formula
(I), ring A is a 6-membered ring and E is -S(O)2-. In
one embodiment, in Formula (I), ring A is a 6-membered
ring and E is -C(R4)(R5)-. 



In one embodiment, in Formula (I), ring A is a
6-membered ring and E is -N(R6)-.In one embodiment, in
Formula (I), ring A is a 6-membered ring and E is
-N(C(Y)R 7)-. In one embodiment, in Formula (I), ring
A is a 6-membered ring and E is -N(C(Y)OR 8)-. In one
embodiment, in Formula (I), ring A is a 6-membered
ring and E is -N(C(Y)N(R 9MR10))-. In one embodiment,
in Formula (I), ring A is a 6-membered ring and E is
-C(O)-N(R 11)-. In one embodiment, in Formula (I),
ring A is a 6-membered ring and E is -N(R1 1)-C(O)-.
In one embodiment, in Formula (I), ring A is
a.6-membered ring and E is -S(O)2-N(R11)-. In one
embodiment, in Formula (I), ring A is a 6-membered
ring and E is -N(R1 1)-S(O)2- . In one embodiment, in
Formula (I), ring A is a 6-membered ring and E is
-C(O)- O-. In one embodiment, in Formula (I), ring A
is a 6-membered ring and E is -O-C(O)-. In one
embodiment, in Formula (I), ring A is a 6-membered
ring and E is -ON( R6)-. In one embodiment, in Formula
(I), ring A is a 6-membered ring and E is -N(R6)- O-.
In one embodiment, in Formula (I), ring A is a
6-membered ring and E is -N(R6)-N(R12)-. In one
embodiment, in Formula (I), ring A is a 6-membered
ring and E is -N=N-.In one embodiment, in Formula (I),
ring A is a 6-membered ring and E is -C(R7)=N-. In one
embodiment, in Formula (I), ring A is a 6-membered
ring and E is -C(O)-C(R7)=N-. In one embodiment, in
Formula (I), ring A is a 6-membered ring and E is
-C(O)-N=N-. In one embodiment, in Formula (I), ring A
is a 6-membered ring and E is -0-C(Y)-N(R 1 1)-. In
one embodiment, in Formula (I), ring A is a 6-membered
ring and E is -N(R11)-C(Y)-O-. In one embodiment, in
Formula (I), ring A is a 6-membered ring and E is
-N(R11)-C(Y)-N(R 12)-. In one embodiment, in Formula
(I), ring A is a 6-membered ring and E is -C(Y)-N(R
11)-O-. In one embodiment, in Formula (I), ring A is a
6-membered ring and E is -C(Y)-N(R 11)-N(R 12)-. In
one embodiment, in Formula (I), ring A is a 6-membered
ring and E is -O-N(R1 1)-C(Y)-. In one embodiment, in
Formula (I), ring A is a 6-membered ring and E is
-N(R12)-N(R1 1)-C(Y)-. In one embodiment, in Formula
(I), ring A is a 7-membered ring and E is -C(R4)(R5)-.
In one embodiment, in Formula (I), ring A is a
7-mqmbered ring and E is selected from the group
consisting of -0-, -S-, -S(O)-, -S(O)2- , -N(R6)-,
-N(C(Y)R7)-, -N(C(Y)OR 8)-, -N(C(Y)N(R 9XR10))-,
-C(O)-N(R 11)-, -N(R11)-C(O)-, -S(O)
2-N(R11)-,-N(R11)-S(O)2-, -C(O)-O-, -O-C(O)-, -0-M(R
6)-, -N(R6)-O-, -N(R6)-N(R 12)-, -N=N-, -C(R7)=N-,
-C(O)-C(R7)=N-, -C(O)-N=N-, -0-C(Y)-N(R 11)-,
-N(R11)-C(Y)-O-, -N(R11)-C(Y)-N(R 12)-, -C(Y)-N(R
11)-O-, -C(Y)-N(R 11)-N(R 12)-, -0-N(R 11)-C(Y)-, and
-N(R12)-N(R1 1)-C(Y)-. In one embodiment, in Formula
(I), ring A is a 7-membered ring and E is selected
from the group consisting of -O-, -S-, -S(O)- -S(O)2-
, and -N(R6)-. In one embodiment, in Formula (I), ring
A is a 7-membered ring and E is selected from the
group consisting of -O-, -S-, -S(OJ-, -S(O)2- , and
-N(R6)-, wherein R6 is selected from the group
consisting of H, alkyl, -C(O)R24, -C(O)OR20, and
-C(S)R24. In one embodiment, in Formula (I), ring A is
a 7-membered ring and E is selected from the group
consisting of -O- and -N(R6)-, wherein R6 is selected
from the group consisting of H, alkyl, -C(O)R24,
-C(O)OR20, and -C(S)R24. In one embodiment, in Formula
(I), ring A is a 7-membered ring and E is selected
from the group consisting of -O-, -S-, -S(O)-,
-S(O)2-, -C(R4) (R5)-, -N(R6)-, -N(C(Y)R7)-,
-N(C(Y)0R8)-, -N(C(Y)N(R9)(R1 0))-, -C(O)-N(R1 1)-,
-N(RH )-C(O)-, -S(0)2-N(R1 1)-, -N(R1 1)-S(0)2-,
-C(O)-O-, -O-C(O)-, -0-N(R6)-, -N(R6)-O-,
-N(R6)-N(R12)-, -N=N-, -C(R7)=N-, -C(0)-C(R7)=N-,
-C(O)-N=N-, -O-C(Y)-N(R1 1)-, -N(RH)-C(Y)-O-, -N(R1
1)-C(Y)-N(R1 2)-, -C(Y)-N(RH)-O-, -C(Y)-N(RI 1)-N(R1
2)-, -O-N(R1 1)-C(Y)-, and -N(R12)-N(R1 1)-C(Y)-. In
one embodiment, in Formula (I), A is a 7-membered ring
and E is -0-. In one embodiment, in Formula (I), A is
a 7-membered ring and E is -S-. In one embodiment, in
Formula (I), A is a 7-membered ring and E is -S(O)-.
In one embodiment, in Formula (I), A is a 7-membered
ring and E is -S(O)2-. 



In one embodiment, in Formula (I), A is a 7-membered
ring and E is -C(R4)(R5)-. In one embodiment, in
Formula (I), A is a 7-membered ring and E is
-N(R6)-.In one embodiment, in Formula (I), A is a
7-membered ring and E is -N(C(Y)R 7)-. In one
embodiment, in Formula (I), A is a 7-membered ring and
E is -N(C(Y)OR8)-. In one embodiment, in Formula (I),
A is a 7-membered ring and E is -N(C(Y)N(R 9KR10))-.
In one embodiment, in Formula (I), A is a 7-membered
ring and E is -C(O)-N(R 11)-. In one embodiment, in
Formula (I), A is a 7-membered ring and E is -N(R1
1)-C(O)-. In one embodiment, in Formula (I), A is a
7-membered ring and E is -S(O)2-N(R11)-. In one
embodiment, in Formula (I), A is a 7-membered ring and
E is -N(R11)-S(O) 2-. In one embodiment, in Formula
(I), A is a 7-membered ring and E is -C(O)-O-. In one
embodiment, in Formula (I), A is a 7-membered ring and
E is -O-C(O)-. In one embodiment, in Formula (I), A is
a 7-membered ring and E is -0-N(R 6)-. In one
embodiment, in Formula (I), A is a 7-membered ring and
E is -N(Rb)-O-. In one embodiment, in Formula (I), A
is a 7-membered ring and E is -N(R6)-N(R12)-. In one
embodiment, in Formula (I), A is a 7-membered ring and
E is -N=N-. In one embodiment, in Formula (I), A is a
7-membered ring and E is -C(R7)=N-. In one embodiment,
in Formula (I), A is a 7-membered ring and E is
-C(O)-C(R7)=N-. In one embodiment, in Formula (I), A
is a 7-membered ring and E is -C(O)-N=N-.In one
embodiment, in Formula (I), A is a 7-membered ring and
E is -0-C(Y)-N(R 11)-. In one embodiment, in Formula
(I), A is a 7-membered ring and E is -N(R1 1)-C(Y)-O-.
In one embodiment, in Formula (I), A is a 7-membered
ring and E is -N(R11)-C(Y)-N(R 12)-. In one
embodiment, in Formula (I), A is a 7-membered ring and
E is -C(Y)-N(R 1 1)-O-. In one embodiment, in Formula
(I), A is a 7-membered ring and E is -C(Y)-N(R
11)-N(R12)-. In one embodiment, in Formula (I), A is a
7-membered ring and E is -ON( R11)-C(Y)-. In one
embodiment, in Formula (I), A is a 7-membered ring and
E is -N(R12)-N(R11)-C(Y)-. In one embodiment, in
Formula (I), ring A is a 8-membered ring and E is
-C(R4KR5)-. In one embodiment, in Formula (I), ring A
is a 8-membered ring and E is selected from the group
consisting of -O-, -S-, -S(O)-, -S(O)2-, -N(R6)-,
-N(C(Y)R7)-, -N(C(Y)OR8)-, -N(C(Y)N(R 9 R10))-,
-C(O)-N(R 11)-, -N(R11)-C(O)-, -S(O)2-N(R11)-,
-N(R11)-S(O) 2- , -C(O)-O-, -O-C(O)-, -0-N(R 6)-,
-N(R6)-O-, -N(R6)-N(R 12)-, -N=N-, -C(R7)=N-,
-C(O)-C(R7)=N-, -C(O)-N=N-, -0-C(Y)-N(R 11)-,
-N(R11)-C(Y)-O-, -N(R11)-C(Y)-N(R 12)-, -C(Y)-N(R
11)-O-, -C(Y)-N(R 11)-N(R 12)-, -O-N(R11)-C(Y)-, and
-N(R12)-N(R11)-C(Y)-. In one embodiment, in Formula
(I), ring A is a 8-membered ring and E is selected
from the group consisting of -0-, -S-, -S(OJ-,
-S(O)2-, and -N(R6)-.In one embodiment, in Formula
(I), ring A is a 8-membered ring and E is selected
from the group consisting of -O-, -S-, -S(O)-,
-S(O)2-, and -N(R6)-, wherein R6 is selected from the
group consisting of H, alkyl, -C(O)R24, -C(O)OR20, and
-C(S)R24. In one embodiment, in Formula (I), ring A is
a 8-membered ring and E is selected from the group
consisting of -O- and -N(R6)-, wherein R6 is selected
from the group consisting of H, alkyl, -C(O)R24,
-C(O)OR20, and -C(S)R24. In one embodiment, in Formula
(I), ring A is a 8-membered ring and E is selected
from the group consisting of -0-, -S-, -S(O)-,
-S(O)2-, -C(R4)(R5)-, -N(R6)-, -N(C(Y)R7)-,
-N(C(Y)OR8)-, -N(C(Y)N(R9)(R10))-, -C(O)-N(R 1 1)-,
-N(R11)-C(O)-, -S(O)2-N(R11)-, -N(R1 1)-IS(O)2-,
-C(O)-O-, -O-C(O)-, -0-N(R 6)-, -N(R6)-O-, -N(R6)-N(R
12)-, -N=N-, -C(R7)=N-, -C(0)-C(R 7)=N-, -C(O)-N=N-,
-0-C(Y)-N(R 1 1)-, -N(R11)-C(Y)-O-, -N(R11)-C(Y)-N(R
12)-, -C(Y)-N(R 11)-O-, -C(Y)-N(R11)-N(R12)-, -ON(
R11)-C(Y)-, and -N(R 12)-N(R1 1)-C(Y)-. In one
embodiment, in Formula (I), A is a 8-membered ring and
E is -0-. In one embodiment, in Formula (I), A is a
8-membered ring and E is -S-. In one embodiment, in
Formula (I), A is a 8-membered ring and E is -S(O)-.
In one embodiment, in Formula (I), A is a 8-membered
ring and E is -S(O) -. In one embodiment, in Formula
(I), A is a 8-membered ring and E is -C(R4)(R5)-. In
one embodiment, in Formula (I), A is a 8-membered ring
and E is -N(R6)-. In one embodiment, in Formula (I), A
is a 8-membered ring and E is -N(C(Y)R7)-. In one
embodiment, in Formula (I) 1A is a 8-membered ring and
E is -N(C(Y)OR8)-. In one embodiment, in Formula (I),
A is a 8-membered ring and E is 



-N(C(Y)N(R9HR10))-.In one embodiment, in Formula (I),
A is a 8-membered ring and E is -C(O)-N(R 11)-. In one
embodiment, in Formula (I), A is a 8-membered ring and
E is -N(R11)-C(O)-. In one embodiment, in Formula (I),
A is a 8-membered ring and E is -S(O)2-N(R1 1)-. In
one embodiment, in Formula (I), A is a 8-membered ring
and E is -N(R11)-S(O)2-. In one embodiment, in Formula
(I), A is a 8-membered ring and E is -C(O)-O-. In one
embodiment, in Formula (I), A is a 8-membered ring and
E is -O-C(O)-. In one embodiment, in Formula (I), A is
a 8-membered ring and E is -0-N(R 6)-. In one
embodiment, in Formula (I), A is a 8-membered ring and
E is -N(RB)-O-. In one embodiment, in Formula (I), A
is a 8-membered ring and E is -N(R6)-N(R12)-. In one
embodiment, in Formula (I), A is a 8-membered ring and
E is -N=N-. In one embodiment, in Formula (I), A is a
8-membered ring and E is -C(R7)=N-. In one embodiment,
in Formula (I), A is a 8-membered ring and E is
-C(O)-C(R7)=N-. In one embodiment, in Formula (I), A
is a 8-membered ring and E is -C(O)-N=N-. In one
embodiment, in Formula (I), A is a 8-membered ring and
E is -0-C(Y)-N(R 11)-. In one embodiment, in Formula
(I), A is a 8-membered ring and E is
-N(R11)-C(Y)-O-.In one embodiment, in Formula (I), A
is a 8-membered ring and E is -N(R11)-C(Y)-N(R 12)-.
In one embodiment, in Formula (I), A is a 8-membered
ring and E is In one embodiment, in Formula (I), A is
a 8-membered ring and E is -C(Y)-N(R11)-N(R 12)-. In
one embodiment, in Formula (I), A is a 8-membered ring
and E is -ON( R11)-C(Y)-. In one embodiment, in
Formula (I), A is a 8-membered ring and E is
-N(R12)-N(R 11)-C(Y)-. In one embodiment, in Formula
(I), ring B is an unsubstituted or substituted benzo
or an unsubstituted or substituted thiophenyl ring. In
one embodiment, in Formula (I), ring B is an
unsubstituted benzo or an unsubstituted thiophenyl
ring. In one embodiment, in Formula (I), ring B is an
unsubstituted aromatic ring or an aromatic ring which
is substituted with one or more substituents, which
can be the same or different, each substituent being
independently selected from the group consisting of
halogen, -CN, -NO2, alkyl, heteroalkyl, haloalkyl,
alkenyl, haloalkenyl, alkynyl, haloalkynyl, aryl,
heteroaryl, aryl-alkyl-, heteroaryl-alkyl-,
cycloalkyl, cycloalkenyi, heterocycloalkyl,
heterocycloalkenyl, azido, -OR19 , -OC(O)OR20, -NR2
1R22, -NR23SO2R24, -NR23C(O)OR20, -NR23C(O)R24,
-SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19, -S(O)R 19,
-SO2R19, -OC(O)R24, -C(O)NR25R26, -NR23C(N-CN)NR 25R26
and -NR 23C(O)NR25R26. In one embodiment, in Formula
(I), ring B is an unsubstituted benzo ring or a benzo
ring which is substituted with one or more
substituents, which can be thesame or different, each
substituent being independently selected from the
group consisting of halogen, -CN, -NO2, alkyl,
heteroalkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl, aryl, heteroaryl, aryl-alkyl-,
heteroaryl-alkyl-, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R 19, -SO2R19, -OC(O)R24 , -C(O)NR25R28,
-NR23C(N-CN)NR25R26 and -NR 23C(O)NR25R28. In one
embodiment, in Formula (I), ring B is an unsubstituted
or substituted heteroaromatic ring or a substituted
heteroaromatic ring which is substituted with one or
more substituents, which can be the same or different,
each substituent being independently selected from the
group consisting of halogen, -CN, -NO2, alkyl,
heteroalkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl, aryl, heteroaryl, aryl-alkyl-,
heteroaryl-alkyl-, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19 ,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and - NR23C(O)NR25R26. In one such
embodiment, in Formula (I), ring B is a 5-6- membered
heteroaromatic ring having from 1-3 ring heteroatoms,
which can be the same or different, each hetero ring
atom being independently selected from the group
consisting of N, S, O, S(O), and S(O)2. In one
embodiment, in Formula (I), ring B is an unsubstituted
or substituted moiety selected from the group
consisting of benzo, furanyl, thiophenyl, pyrrolyl,
oxazolyl, thiazolyl, imidazolyl, pyrazolyl,
isoxazolyl, isothiazolyl, triazolyl, - . thiadiazolyl,
pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, and
triazinyl. In one embodiment, in Formula (I), ring B
is an unsubstituted aromatic ring.In one embodiment,
in Formula (I), ring B is an unsubslituted benzo ring,
and Formula (I) has the general structure: In one
embodiment, in Formula (I), B is an aromatic ring
which is substituted with 



one or more substituents, which can be the same or
different, each substituent being independently
selected from the group consisting of halogen, -CN,
-NO2, alkyl, heteroalkyl, haloalkyl, alkenyl,
haloalkenyl, alkynyl, haloalkynyl, aryl, heteroaryl,
aryl-alkyl-, heteroaryl-alkyl-, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
azido, -OR19, -OC(O)OR20, -NR2 1R22, -NR23SO2R24,
-NR23C(O)OR20, -NR23C(O)R24, -SO2NR25R26, -C(O)R24,
-C(O)OR20, -SR19 , -S(O)R19, -SO R19 , -OC(O)R24,
-C(O)NR25R26, -NR23C(N-CN)NR25R26 and -
NR23C(O)NR25R26. In one embodiment, in Formula (I), B
is a benzo ring which is substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group consisting of halogen, -CN, -NO2, alkyl,
heteroalkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl, aryl, heteroaryl, aryl-alkyl-,
heteroaryl-alkyl-, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19 ,
-OC(O)OR20 , -NR21R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20 , -SR19
, -S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and - NR23C(O)NR25R26.In one
embodiment, in Formula (I), B is an unsubstituted
heteroaromatic ring. In one embodiment, in Formula
(I), B is an unsubstituted 5-6-membered heteroaromatic
ring having from 1-3 ring heteroatoms, which can be
the same or different, each hetero ring atom being
independently selected from the group consisting of N,
S, O, S(O), and S(O)2. In one embodiment, in Formula
(I), B is a heteroaromatic ring which is substituted
with one or more substituents, which can be the same
or different, each substituent being independently
selected from the group consisting of halogen, -CN,
-NO2, alkyl, heteroalkyl, haloalkyl, alkenyl,
haloalkenyl, alkynyl, haloalkynyl, aryl, heteroaryl,
aryl-alkyl-, heteroaryl-alkyl-, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
azido, -OR19, -OC(O)OR20, -NR21R22, -NR23SO2R24,
-NR23C(O)OR20, -NR23C(O)R24 , -SO2NR25R26, -C(O)R24,
-C(O)OR20, -SR19 , -S(O)R19 , -SO2R19 , -OC(O)R24,
-C(O)NR25R26, -NR23C(N-CN)NR25R26 and -NR
23C(O)NR25R26. In one embodiment, in Formula (I), B is
a 5-6-membered heteroaromatic ring having from 1-3
ring heteroatoms, which can be the same or different,
each hetero ring atom being independently selected
from the group consisting of N, S, O, S(O), and S(O) ,
which heteroaromatic ring is substituted with one or
more substituents, which can be the same or different,
each substituent being independently selected from the
group consisting of halogen, -CN, -NO2, alkyi,
heteroalkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl, aryl, heteroaryl, aryl-alkyl-,
heteroaryl-alkyl-, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19 ,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and -NR23C(O)NR25R26.In one
embodiment, in Formula (I), B is an unsubstituted
6-membered heteroaromatic ring having from 1-3 ring
heteroatoms, which can be the same or different, each
hetero ring atom being independently selected from the
group consisting of N, S, and O. In one embodiment, in
Formula (I), B is a 6-membered heteroaromatic ring
having from 1-3 ring heteroatoms, which can be the
same or different, each hetero ring atom being
independently selected from the group consisting of N,
S, and O, which heteroaromatic ring is substituted
with one or more substituents, which can be the same
or different, each substituent being independently
selected from the group consisting of halogen, -CN,
-NO2, alkyl, heteroalkyl, haloalkyl, alkenyl,
haloalkenyl, alkynyl, haloalkynyl, aryl, heteroaryl,
aryl-alkyl-, heteroaryl-alkyl-, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
azido, -OR19 , -OC(O)OR20 , -NR2 1R22, -NR23SO2R24,
-NR23C(O)OR20 , -NR23C(O)R24, -SO2NR25R26, -C(O)R24,
-C(O)OR20 , -SR19, -S(O)R 19 , -SO2R19 , -OC(O)R24,
-C(O)NR25R26, -NR23C(N-CN)NR25R26 and
-NR23C(O)NR25R26. In one embodiment, in Formula (I), B
is an unsubstituted 6-membered heteroaromatic ring
having 2 ring heteroatoms, each ring heteroatom being
independently selected from of N, S, and O. In one
embodiment, in Formula (I), B is a 6-membered
heteroaromatic ring having 2 ring heteroatoms, each
ring heteroatom being independently selected from of
N, S, and O, which heteroaromatic ring is substituted
with one or more substituents, which can be the same
or different, each substituent being independently
selected from the group consisting of halogen, -CN,
-NO2, alkyl, heteroalkyl, haloalkyl, alkenyl,
haloalkenyl, alkynyl, haloalkynyl, aryl, heteroaryl,
aryl-alkyl-, heteroaryl-alkyl-, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
azido, -OR19, -OC(O)OR20, -NR2 1R22, -NR23SO2R24,
-NR23C(O)OR20, -NR23C(O)R24, -SO2NR25R26, -C(O)R24,
-C(O)OR20, -SR19,-S(O)R 19, -SO2R19, -OC(O)R24,
-C(O)NR25R26, -NR23C(N-CN)NR 25R26 and
-NR23C(O)NR25R26. In one embodiment, in Formula (I), B
is an unsubstituted 5-membered heteroaromatic ring
having from 1-2 ring heteroatoms, which can be the
same or different, each hetero ring atom being
independently selected from the group 



consisting of N, S, and O. In one embodiment, in
Formula (I), B is a 5-membered heteroaromatic ring
having from 1-2 ring heteroatoms, which can be the
same or different, each hetero ring atom being
independently selected from the group consisting of N,
S, and O, which heteroaromatic ring is substituted
with one or more substituents, which can be the same
or different, each substituent being independently
selected from the group consisting of halogen, -CN,
-NO2, alkyl, heteroalkyl, haloalkyl, alkenyl,
haloalkenyl, alkynyl, haloalkynyl, aryl, heteroaryl,
aryl-alkyl-, heteroaryl-alkyl-, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
azido, -OR19, -OC(O)OR20, -NR2 1R22, -NR23SO2R24,
-NR23C(O)OR20, -NR23C(O)R24, -SO2NR25R26, -C(O)R24,
-C(O)OR20, -SR19, -S(O)R19, -SO2R19, -OC(O)R24,
-C(O)NR25R26, -NR23C(N-CN)NR 25R26 and
-NR23C(O)NR25R26. In one embodiment, in Formula (I), B
is an unsubstituted 5-membered heteroaromatic ring
having 1 ring heteroatom selected from of N, S, and O.
In one embodiment, in Formula (I), B is a 5-membered
heteroaromatic ring having 1 ring heteroatom selected
from of N, S, and O, which heteroaromatic ring is
substituted with one or more substituents, which can
be the same or different, each substituent being
independently selected from the group consisting of
halogen, -CN, -NO2, alkyl, heteroalkyl, haloalkyl,
alkenyl, haloalkenyl, alkynyl, haloalkynyl, aryl,
heteroaryl, aryl-alkyl-, heteroaryl-alkyl-,
cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, azido, -OR19, -OC(O)OR20, -NR2
1R22,-NR23SO2R24, -NR23C(O)OR20, -NR23C(O)R2 ,
-SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19 , -S(O)R 19 ,
-SO2R19, -OC(O)R24, -C(O)NR25R26, -NR23C(N-CN)NR25R26
and -NR23C(O)NR25R26. In one embodiment, in Formula
(I), B is a 5-membered heteroaromatic ring having S as
the ring heteroatom, which heteroaromatic ring is
substituted with one or more substituents, which can
be the same or different, each substituent being
independently selected from the group consisting of
halogen, -CN, -NO2, alkyl, heteroalkyl, haloalkyl,
alkenyl, haloalkenyl, alkynyl, haloalkynyl, aryl,
heteroaryl, aryl-alkyl-, heteroaryl-alkyl-,
cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, azido, -OR19, -OC(O)OR20, -NR2
1R22, -NR23SO2R24, -NR23C(O)OR20, -NR23C(O)R24,
-SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19, -S(O)R19,
-SO2R19 , -OC(O)R24, -C(O)NR25R26, -MR23C(N-CN)NR25R26
and -NR23C(O)NR25R26. In one embodiment, in Formula
(I), B is an unsubstituted 5-membered heteroaromatic
ring having S as the ring heteroatom. In one
embodiment, in Formula (I), B is a thiophenyl group.
In one embodiment, in Formula (I), B is selected from
the group consisting of In one embodiment, in Formula
(I), B is a pyridine. In one embodiment, in Formula
(I), B is a partially unsaturated alicyclic ring,
which ring is unsubstituted. In one embodiment, in
Formula (I), B is a partially unsaturated alicyclic
ring which is substituted with one or more
substituents, which can be the same or different,each
substituent being independently selected from the
group consisting of halogen, -CN, -NO2, alkyl,
heteroalkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl, aryl, heteroaryl, aryl-alkyl-,
heteroaryl-alkyl-, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloatkenyl, azido, -OR19,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19
, -S(O)R 19 , -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and -NR23C(O)NR25R26. In one
embodiment, in Formula (I), B is a partially
unsaturated heterocyclic ring, which ring is
unsubstituted. In one embodiment, in Formula (I), B is
a partially unsaturated heterocyclic ring which is
substituted with one or more substituents, which can
be the same or different, each substituent being
independently selected from the group consisting of
halogen, -CN, -NO2, alkyl, heteroalkyl, haloalkyl,
alkenyl, haloalkenyl, alkynyl, haloalkynyl, aryl,
heteroaryl, aryl-alkyl-, heteroaryl-alkyl-,
cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, azido, -OR19, -OC(O)OR20 ,
-NR21R22, -NR23SO2R24, -NR23C(O)OR20, -MR23C(O)R24,
-SO2NR25R26, -C(O)R24 , -C(O)OR20, -SR19 , -S(O)R19,
-SO2R19, -OC(O)R24, -C(O)NR25R26, -NR23C(N-CN)NR25R26
and -NR23C(O)NR25R26. In one embodiment, in Formula
(I), R1 is unsubstituted aryl or aryl substituted with
one or more substituents, which can be the same or
different, each substituent being independently
selected from the group consisting of halogen, -CN,
-NO2, alkyl, heteroalkyl, haloalkyl, alkenyl,
haloalkenyl, alkynyl, haloalkynyl, aryl, heteroaryl,
aryl-alkyl-, heteroaryl-alkyl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
azido, -OR19 , -OC(O)OR20, -NR2 1R22, -NR23SO2R24,
-NR23C(O)OR20, -NR23C(O)R24, -SO NR25R26, -C(O)R24,
-C(O)OR20, -SR19, -S(O)R19, -SO2R19, -OC(O)R24 ,
-C(O)NR25R26, -NR23C(N-CN)NR25R26 and
-NR23C(O)NR25R26. In one embodiment, in Formula (I),
R1 is phenyl substituted with one to four
substituents, which can be the same or different, each
substituent beingindependently selected from the group
consisting of halo, -OH, -CN1-NO 2, -NR2 1R22, and
haloalkyl. In one embodiment, in Formula (I), R1 is
unsubstituted aryl. 



In one embodiment, in Formula (I), R1 is unsubstituted
phenyl. In one embodiment, in Formula (I), R1 is
unsubstituted naphthyl. In one embodiment, in Formula
(I), R1 is substituted aryl. In one embodiment, in
Formula (I), R1 is substituted phenyl. In one
embodiment, in Formula (I), R1 is substituted
naphthyl. In one embodiment, in Formula (I), R1 is
aryl substituted with one or more substituents, which
can be the same or different, each substituent being
independently selected from the group consisting of
halogen, -CN, -NO2, alkyl, heteroalkyl, haloalkyl,
alkenyl, haloalkenyl, alkynyl, haloalkynyl, aryl,
heteroaryl, aryl-alkyl-, heteroaryl-alkyl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
azido, -OR19, -OC(O)OR20, -NR2 1R22, -NR23SO2R24,
-NR23C(O)OR20, -NR23C(O)R24, -SO2NR25R26, -C(O)R24 ,
-C(O)OR20 , -SR19, -S(O)R19, -SO2R19 , -OC(O)R24,
-C(O)NR25R26, -NR23C(N-CN)NR 25R26 and
-NR23C(O)NR25R26. In one embodiment, in Formula (I),
R1 is phenyl substituted with one or more
substituents, which can be the same or different, each
substituent being independently selected from the
group consisting halogen, -CN, -NO2, alkyl,
heteroalkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl, aryl, heteroaryl, aryl-alkyl-,
heteroaryl-alkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR20, -NR2 1R22, -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR 25R26 and -NR23C(O)NR25R26.In one
embodiment, in Formula (I), R1 is phenyl substituted
with one to four substituents, which can be the same
or different, each substituent being independently
selected from the group consisting of halo, -OH, -CN
-NO 2, -NR2 1R22, and haloalkyl. In one embodiment, in
Formula (I), R1 is selected from the group consisting
of: In one embodiment, in Formula (I), R1 is: In one
embodiment, in Formula (I), R1 is phenyl substituted
with one to three fluoro groups. In one embodiment, in
Formula (I), R1 is phenyl substituted with two fluoro
groups. In one embodiment, in Formula (I), R1 is
phenyl substituted with one fluoro group. In one
embodiment, in Formula (I), R1 is:In one embodiment,
in Formula (I), R2 is selected from the group
consisting of -C(O)R7, -C(O)NR9R10 , and -C(O)OR8. In
one embodiment, in Formula (I), R2 is -C(Z)R7. In one
embodiment, in Formula (I), R2 is -C(Z)NR9R10. In one
embodiment, in Formula (I), R2 is -C(Z)OR8. In one
embodiment, in Formula (I), R2 is -SOaNR9R10 . In one
embodiment, in Formula (I), R2 is alkyl. In one
embodiment, in Formula (I), R2 is heteroalkyl. In one
embodiment, in Formula (I), R2 is aryl. In one
embodiment, in Formula (I), R2 is heteroaryl. In one
embodiment, in Formula (I), R2 is cycloalkyl. In one
embodiment, in Formula (I), R2 is cycloalkenyl. In one
embodiment, in Formula (I), R2 is heterocycloalkyl. In
one embodiment, in Formula (I), R2 is
heterocycloalkenyl. In one embodiment, in Formula (I),
Z is (=O). In one embodiment, in Formula (I), Z is
(=S). In one embodiment, in Formula (I), Z is
(=N(R13)). In one embodiment, in Formula (I), Z is
(=N(CN)). In one embodiment, in Formula (I), Z is
(=N(OR14)). In one embodiment, in Formula (I), Z is
(=N(R15)(R16)). In one embodiment, in Formula (I), Z
is (=C(R17)(R18)). In one embodiment, in Formula (I),
R2 is -C(Z)R7, and Z is (=0).In one embodiment, in
Formula (I), R2 is -C(O)H. In one embodiment, in
Formula (I), R2 is -C(O)alkyl. In one embodiment, in
Formula (I), R2 is -C(O)CH 3. In one embodiment, in
Formula (I), R2 is -C(O)R 7, wherein said R7 is alkyl
substituted with one or more substituents, which can
be the same or different, each substituent being
independently selected from the group consisting of
oxo, halogen, -CN, -NO2, alkyl, heteroalkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, azido, -OR19,
-OC(O)OR20, -MR21R22 , -NR23SO2R24, -NR23C(O)OR20,
-NR23C(O)R24, -SO2NR25R26, -C(O)R24, -C(O)OR20, -SR19,
-S(O)R19, -SO2R19, -OC(O)R24, -C(O)NR25R26,
-NR23C(N-CN)NR25R26 and -NR23C(O)NR25R26. In one
embodiment, in Formula (I), R2 is -C(O)R 7, wherein
said R7 is alkyl substituted with one to three
substituents, which can be the same or different, each
substituent being independently selected from the
group consisting of -OR19 , -NR21R22, and cycloalkyl.
In one embodiment, in Formula (I), R2 is -C(O)R 7,
wherein said R7 is alkyl, wherein said alkyl is
substituted with alkyl and -OH. 



In one embodiment, in Formula (I), R2 is -C(O)R 7,
wherein said R7 is alkyl substituted with one to three
substituents, which can be the same or different, each
substituent being independently selected from the
group consisting of -OH, -NH2, and cyclopropyl. In one
embodiment, in Formula (I), R2 is -C(O)R 7, wherein
said R7 is alkyl substituted with one to two
substituents, which can be the same or different,
eachsubstituent being independently selected from the
group consisting of -NH2, and cyclopropyl. In one
embodiment, in Formula (I), R2 is -C(O)R 7, wherein
said R7 is alkyl substituted with -OH. In one
embodiment, in Formula (I), R2 is -C(O)R 7, wherein
said R7 is unsubstituted heterocycloalkyl. In one
embodiment, in Formula (I), R2 is -C(O)R 7, wherein
said R7 is substituted heterocycloalkyl. In one
embodiment, in Formula (I), R2 is -C(O)R 7, wherein
said R7 is heterocycloalkyl substituted with one or
more substituents, which can be the same or different,
each substituent being independently selected from the
group consisting of oxo, halogen, -CN, -NO2, alkyl,
heteroalkyl, haloalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl, aryl, heteroaryl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
azido, -OR19 , -OC(O)OR 20, -NR2 1R22, -NR23SO2R24,
-NR23C(O)OR 20, -NR23C(O)R24, -SO2NR25R26, -C(O)R24,
-C(O)OR 20, -SR19, -S(O)R 19, -SO2R19, -OC(O)R24,
-C(O)NR 25R26, -NR23C(N-CN)NR 25R26 and
-NR23C(O)NR25R26. In one embodiment, in Formula (I),
R2 is -C(O)R 7, wherein said R7 is selected from the
group consisting of substituted piperidine,
substituted piperazine, substituted morpholine,
substituted pyrrolidine, and substituted azetidine. In
one embodiment, in Formula (I), R2 is a moiety
selected from the group consisting of:In one
embodiment, in Formula (I), R2 is -C(O)NR9R10 . In one
embodiment, in Formula (I), R2 is -C(O)NH 2. In one
embodiment, in Formula (I), R2 is -C(O)NR 9R10 ,
wherein R9 and R10 can be the same or different, each
being independently selected from alkyl. In one
embodiment, in Formula (I), R2 is -C(O)NR 9R10,
wherein R9 is usubstituted heterocycloalkyl and R10 is
selected from the group consisting of H and alkyl. In
one embodiment, in Formula (I), R2 is -C(O)NR 9R10,
wherein R9 is substituted heterocycloalkyl and R10 is
selected from the group consisting of H and alkyl. In
one embodiment, in Formula (I), R2 is -C(O)NR 9R10,
wherein R9 is heterocycloalkyl substituted with from
one to three substituents, which can be the same or
different, each substituent being independently
selected from alkyl, and R10 is selected from the
group consisting of H and alkyl. In one embodiment, in
Formula (I), R2 is selected from the group consisting
of: alkyl, haloalkyl, heteroalkyl, heterohaloalkyl,
-C(O)R7. -C(O)OR 8, and -C(O)NR9R10 . Non-limiting
examples of R2 include the following moieties:CARBON
LINKED MODULATORS OF g-SECRETASE CROSS REFERENCE TO
RELATED APPLICATIONS This application claims priority
of the benefits of the filing of U.S. Provisional
Application Serial No. 60/981,209, filed October 19,
2007. The complete disclosures of the aforementioned
related U.S. patent application is/are hereby
incorporated herein by reference for all purposes.
FIELD OF THE INVENTION The present invention relates
the use of compounds having the general Formula I,
wherein the definitions or A, X, R1 R3, R4, R5, R6,
R7, R8, and R9 are provided in the specification.
Compounds of Formula I are useful for the treatment of
diseases associated with g-secretase activity,
including Alzheimer's disease. BACKGROUND OF THE
INVENTION Alzheimer's Disease (AD) is a progressive
neurodegenerative disorder marked by loss of memory,
cognition, and behavioral stability. AD afflicts 6-10%
of the population over age 65 and up to 50% over age
85. It is the leading cause of dementia and the third
leading cause of death after cardiovascular disease
and cancer. There is currently no effective treatment
for AD. The total net cost related to AD in the U.S.
exceeds $100 billion annually. AD does not have a
simple etiology, however, it has been associated with
certain risk factors including (1) age, (2) family
history (3) and head trauma; other factors include
environmental toxins and low level of education.
Specific neuropathological lesions in the limbic and
cerebral cortices include intracellular
neurofibrillary tangles consisting of
hyperphosphorylated tau protein and the extracellular
deposition of fibrillar aggregates ofamyloid beta
peptides (amyloid plaques). The major component of
amyloid plaques are the amyloid beta (A-beta, Abeta or
AB) peptides of various lengths. A variant thereof,
which is the ABl-42-peptide (Abeta-42), is believed to
be the major causative agent for amyloid formation.
Another variant is the ABl-40-peptide (Abeta-40).
Amyloid beta is the proteolytic product of a precursor
protein, beta amyloid precursor protein (beta-APP or
APP). Familial, early onset autosomal dominant forms
of AD have been linked to missense mutations in the
b-amyloid precursor protein (b-APP or APP) and in the
presenilin 



proteins 1 and 2. In some patients, late onset forms
of AD have been correlated with a specific allele of
the apolipoprotein E (ApoE) gene, and, more recently,
the finding of a mutation in alpha2-macroglobulin,
which may be linked to at least 30% of the AD
population. Despite this heterogeneity, all forms of
AD exhibit similar pathological findings. Genetic
analysis has provided the best clues for a logical
therapeutic approach to AD. All mutations, found to
date, affect the quantitative or qualitative
production of the amyloidogenic peptides known as
Abeta-peptides (Ab), specifically Ab42, and have given
strong support to the "amyloid cascade hypothesis" of
AD (Tanzi and Bertram, 2005, Cell 120, 545). The
likely link between Ab peptide generation and AD
pathology emphasizes the need for a better
understanding of the mechanisms of Ab production and
strongly warrants a therapeutic approach at modulating
Ab levels. The release of Ab peptides is modulated by
at least two proteolytic activities referred to as b-
and g- secretase cleaving at the N-terminus (Met-Asp
bond) and the C-terminus (residues 37-42) of the Ab
peptide, respectively. In the secretory pathway, there
is evidence that b-secretase cleaves first, leading to
the secretion of s-APPb (sb) and the retention of a 11
kDa membrane-bound carboxy terminal fragment (CTF).
The latter is believed to give rise to Ab peptides
following cleavage by g-secretase. The amount of the
longer isoform, AB42, is selectively increased in
patients carrying certain mutations in a particular
protein (presenilin), and these mutations have been
correlated with earlyonset familial Alzheimer's
disease. Therefore, AB42 is believed by many
researchers to be the main culprit of the pathogenesis
of Alzheimer's disease. It has now become clear that
the g-secretase activity cannot be ascribed to a
single particular protein, but is in fact associated
with an assembly of different proteins. The
gamma-secretase activity resides within a multiprotein
complex containing at least four components: the
presenilin (PS) heterodimer, nicastrin, aph-1 and
pen-2. The PS heterodimer consists of the amino- and
carboxyterminal PS fragments generated by endoproteo
lysis of the precursor protein. The two aspartates of
the catalytic site are at the interface of this
heterodimer. It has recently been suggested that
nicastrin serves as a gamma-secretase-substrate
receptor. The functions of the other members of
gammasecretase are unknown, but they are all required
for activity (Steiner, 2004. Curr. Alzheimer Research
1(3): 175-181). Thus, although the molecular mechanism
of the second cleavage-step has remained elusive until
present, the g-secretase-complex has become one of the
prime targets in the search for compounds for the
treatment of Alzheimer's disease. Various strategies
have been proposed for targeting gamma-secretase in
Alzheimer's disease, ranging from targeting the
catalytic site directly, developing substrate-specific
inhibitors and modulators of gamma-secretase activity
(Marjaux et al., 2004. Drug Discovery Today:
Therapeutic Strategies, Volume 1, 1-6). Accordingly, a
variety of compounds were described that have
secretases as targets (Lamer, 2004. Secretases as
therapeutics targets in Alzheimer's disease: patents
2000 - 2004. Expert Opin. Ther. Patents 14,
1403-1420.) Indeed, this finding was recently
supported by biochemical studies in which an effect of
certain NSAIDs on g-secretase was shown (Weggen et al
(2001) Nature 414, 6860, 212 and WO 01/78721 and US
2002/0128319; Morihara et al (2002) J . Neurochem. 83,
1009; Eriksen (2003) J . Clin. Invest. 112 , 440).
Potential limitations for the use of NSAIDs to prevent
or treat AD are their inhibition activity of Cox
enzymes, which can lead tounwanted side effects, and
their low CNS penetration (Peretto et al., 2005, J .
Med. Chem. 48, 5705-5720). Thus, there is a strong
need for novel compounds which modulate g-secretase
activity thereby opening new avenues for the treatment
of Alzheimer's disease. The object of the present
invention is to provide such compounds. SUMMARY OF THE
INVENTION The invention comprises the compounds having
the general Formula (I) wherein A is phenyl, pyridyl,
or biphenyl; X is CH2, CH2CH2, C(O), CH=CH, CC, or
CHOH; R1 is selected from the group consisting of H,
F, alkyl selected from the group CH3, C2H5, i-C3H7,
n-C3H7, i-C4H9, n-C4H9, sec-C4H9, tert-C4H9; alkenyl
selected from C2H3, i-C3Hs, n-C3Hs, n-C4H7, i-C4H7,
sec-C4H7; wherein said alkyl and alkenyl groups are
optionally substituted with one, two, or three
substituents independently selected from the group
consisting of F, Cl, Br, I and CF3; R3 is H, CF3,OCF3,
F, Cl, OCH3, C(i _4)alkyl, or CN; R6 is selected from
the group consisting of H, F, Cl, Br, I, CN, OH,
C(O)N(C(i _ 4)alkyl)2, S(O)2C(i _4)alkyl, SO2N(C(i
_4)alkyl)2, S(O)N(C(i _4)alkyl)2, N(Ca_4)alkyl)S(O)
2C(i _4)alkyl, N(C (i 4)alkyl)S(O)C (i 4)alkyl,
S(O)2C(i _4)alkyl, N(C a_
4)alkyl)S(O)2N(C(i_4)alkyl)2, SC(i_4)alkyl, N(C (M)
alkyl) 2, N(C (M) alkyl)C(O)C (i 4)alkyl, N(C (i
4)alkyl)C(O)N(C (i _4)alkyl) 2, N(C (M) alkyl)C(O)OC
(M) alkyl, OC(O) N(C (i _4)alkyl) 2, C(O)C (i
_4)alkyl, Ci-C 4-alkyl, and Ci-C 4-alkoxy; wherein
said alkyl and alkoxy are optionally substituted with
one, two, or three substituents selected from the grou
pconsisting of F, Cl, Br, and I; R4, R5, R7, and R8
are independently selected from the group consisting
of CF3, H, F, Cl, OCH3, C(i_4)alkyl, and CN; R9 is
selected from the group consisting of H, alkyl
selected from the group CH3, C2H5, i-C3H7, n-C 3H7,
i-C4H9, n-C 4H9, sec-C 4H9, tert-C 4H9; alkenyl
selected from C2H3, i-C3H5, n-C 3H5, n-C 4H7, i-C4H7,
sec-C 4H7; wherein said alkyl and alkenyl groups are
optionally substituted with one, two, or three
substituents 



independently selected from the group consisting of F,
Cl, Br, I and CF3; and solvates, hydrates, esters, and
pharmaceutically acceptable salts thereof. DETAILED
DESCRIPTION OF THE INVENTION The invention comprises
the compounds having the general Formula (I) wherein A
is phenyl, pyridyl, or biphenyl; X is CH2, CH2CH2,
C(O), CH=CH, CC, or CHOH;R1 is selected from the group
consisting of H, F, alkyl selected from the group CH3,
C2H5, i-C3H7, n-C 3H7, i-C4H9, n-C 4H9, sec-C 4H9,
tert-C 4H9; alkenyl selected from C2H3, i-C3H5, n-C
3H5, n-C 4H7, i-C4H7, sec-C 4H7; wherein said alkyl
and alkenyl groups are optionally substituted with
one, two, or three substituents independently selected
from the group consisting of F, Cl, Br, I and CF3; R3
is H, CF3,OCF3, F, Cl, OCH3, C(i _4)alkyl, or CN; R6
is selected from the group consisting of H, F, Cl, Br,
I, CN, OH, C(O)N(C (i _ 4)alkyl) 2, S(O)2C(i _4)alkyl,
SO2N(C (i 4)alkyl) 2, S(O)N(C (i _4)alkyl) 2, N(C a_
4)alkyl)S(O) 2C(i 4)alkyl, N(C (i _4)alkyl)S(O)C (i
_4)alkyl, S(O)2C(i 4)alkyl, N(C a_ 4)alkyl)S(O) 2N(C(i
4)alkyl) 2, SC(i_4)alkyl, N(C (M) alkyl) 2, N(C (M)
alkyl)C(O)C (i 4)alkyl, N(C (i 4)alkyl)C(O)N(C (i
4)alkyl) 2, N(C (i 4)alkyl)C(O)OC (i 4)alkyl, OC(O)
N(C (i _4)alkyl) 2, C(O)C (i _4)alkyl, Ci-C 4-alkyl,
and Ci-C 4-alkoxy; wherein said alkyl and alkoxy are
optionally substituted with one, two, or three
substituents selected from the grou pconsisting of F,
Cl, Br, and I; R4, R5, R7, and R8 are independently
selected from the group consisting of CF3, H, F, Cl,
OCH3, C(i _4)alkyl, and CN; R9 is selected from the
group consisting of H, alkyl selected from the group
CH3, C2H5, i-C3H7, n-C 3H7, i-C4H9, n-C 4H9, sec-C
4H9, tert-C 4H9; alkenyl selected from C2H3, i-C3H5,
n-C 3H5, n-C 4H7, i-C4H7, sec-C 4H7; wherein said
alkyl and alkenyl groups are optionally substituted
with one, two, or three substituents independently
selected from the group consisting of F, Cl, Br, I and
CF3; and solvates, hydrates, esters, and
pharmaceutically acceptable salts thereof. In another
embodiment of the invention A is phenyl, pyridyl, or
biphenyl; X is CH2, CH2CH2, C(O), CH=CH, CC, or CHOH;
R1 is selected from the group consisting of H, F,
alkyl selected from the group CH3, C2H5, i-C3H7, n-C
3H7, i-C4H9, n-C 4H9, sec-C 4H9, and tert-C 4H9; and
alkenyl selected from C2H3, i-C3H5, n-C 3H5, n-C 4H7,
i-C4H7, and sec-C 4H7;R3 is H, CF3,OCF3, F, Cl, OCH3,
C(i _4)alkyl, or CN; R4, R5, R6, R7, and R8 are
independently selected from the group consisting of
CF3, H, F, Cl, OCH3, C(i _4)alkyl, and CN; R9 is
selected from the group consisting of H, CH3, C2H5,
-C3H , n-C 3H7, -C H c, n-C 4H9, SeC-C4Hg, and tert-C
4H9; and solvates, hydrates, esters, and
pharmaceutically acceptable salts thereof. In another
embodiment of the invention A is phenyl, pyridyl, or
biphenyl; X is CH2, CH2CH2, C(O), CH=CH, CC, or CHOH;
R1 is selected from the group consisting of H, F,
alkyl selected from the group CH3, C2H5, i-C3H7, n-C
3H7, i-C4H9, n-C 4H9, sec-C 4H9, and tert-C 4H9; and
alkenyl selected from C2H3, 1-C3H5, n-C 3H5, n-C 4H7,
i-C4H7, and sec-C 4H7; R3 is H, CF3, F, Cl, OCH3, C(i
_4)alkyl, or CN; R4, R5, R6, R7, and R8 are H, CF3,
Cl, and F; R9 is selected from the group consisting of
H, CH3, C2H5, i-C3H7, n-C 3H7, i-C4H9, n-C 4H9, sec-C
4H9, and tert-C 4H9; and solvates, hydrates, esters,
and pharmaceutically acceptable salts thereof. In
another embodiment of the invention A is phenyl,
pyridyl, or biphenyl; X is CH2, CH2CH2, C(O), CH=CH,
CC, or CHOH; R1 is selected from the group consisting
of H, F, alkyl selected from the group CH3, C2H5,
i-C3H7, n-C 3H7, i-C4H9, n-C 4H9, sec-C 4H9, and
tert-C 4H9; and alkenyl selected from C2H3, i-C3H5,
n-C 3H5, n-C 4H7, i-C4H7, and sec-C 4H7; R3 is H, CF3,
F, Cl, OCH3, C(i _4)alkyl, or CN; R9 is H; and
solvates, hydrates, esters, and pharmaceutically
acceptable salts thereof. In another embodiment of the
invention A is phenyl, pyridyl, or biphenyl;X is CH2,
CH2CH2, C(O), CH=CH, CC, or CHOH; R1 is CH2CH(CHs)2;
R3 is H, CF3,F, Cl, OCH3, C( )alkyl, or CN; R4 and R5
are CF3, Cl, F, or H; R6 is CF3; R7 and R8 are H; R9
is H; and solvates, hydrates, esters, and
pharmaceutically acceptable salts thereof. 6. A
compound selected from the group consiting of:TITLE
Safety Sealed Reservoir Cap BACKGROUND The present
writing relates to the field of beverages, and more
specifically to a simplified chambered bottle cap that
can store and dispense the cap's contents into a
bottle 



containing a fluid. The present cap differs
considerably from the following prior art: TW M289049,
U.S. 7,249,690 and U.S. Publication No. 2005/0211579.
Bottled beverages, including water, soda, and juices,
comprise a multibillion dollar industry worldwide. The
primary container used for the storage and sale of
such beverages is the plastic bottle. Plastic bottles
have gained such widespread use for a variety of
factors, including low cost, light weight, ease of
use, and durability. Plastic bottles are usually
closed at the top with a plastic cap, usually with a
type of safety seal. The cap can be removed by
twisting or flipping to expose the beverage inside the
bottle. Often such caps comprise a movable valve such
as a sports bottle cap, which allows a person to seal
the bottle and to use the valve as a drinking aid
similar to a straw. Water-soluble drink mixes are in
widespread commercial use. Often in tablet or powder
form, these mixes allow consumers to create beverages
by simply adding water. The consumer measures the
indicated or desired amount of mix to water in order
to produce a beverage. Such mixing is impractical with
common plastic water bottles, as it is difficult to
introduce a powder through a narrow opening. It may be
easier to do this in the home (with the use of a small
funnel), however, but it is quite difficult when
traveling or during outdoor activities such as hiking.
Furthermore, such "on the go" mixing requires that the
consumer carry a separate bottle and drink mix. It is
also easy to incorrectly measure the amount of water
or drink mix and thus create a beverage that is either
too concentrated or diluted.It is well known in the
art that beverage additives such as vitamins,
nutrients, and other supplements are volatile when
suspended in liquids such as water. The potency of
such beverage additives decreases over time in water.
As a result, beverage manufactures must "over fortify"
such beverages by adding additional vitamins,
nutrients, and other supplements to ensure a minimum
potency level at consumption or expiration. This
causes additional raw material expenses for beverage
producers, significantly shortens beverage shelf life,
and leaves consumers uncertain of the potency or
nutritional value of such beverages. The general
concept of a bottle or container top comprising a
storage reservoir for a beverage additive is well
known in the art. Various means have been described in
the art, however each suffers from one or more
undesirable aspects, all of which the instant device
has been designed in an attempt to overcome. A first
deficiency in the art is that such caps often comprise
reservoirs of such shapes which comprise barriers or
cavities which block the flow of additives into the
bottle, resulting in waste and additional effort by
the consumer to utilize all of the components of the
beverage. It is further possible that some of the
additives or the fluid can remain in the cap after
discharge, thus resulting in a beverage that is too
weak, or in the case of medication or nutrients, the
incorrect dose or strength. A second deficiency in the
art is that such caps generally comprise separate
reservoir compartments, thus requiring additional
costs and materials for product. A third deficiency in
the art is that such caps generally comprise cutting
or piercing devices which are of a complicated
structure or operation. This increases the cost of
production of the cap, and in some cases, the cutting
or piercing devices are dangerously sharp. A fourth
deficiency in the art is that such caps generally
comprise insufficient or non-existent tamper resistant
features, exposing the beverage additive and/or fluid
to tampering.A fifth deficiency in the art is that
such caps often comprise excessively large tamper
resistant features which require substantially more
materials to produce. This increases the amount of
waste product and increases the costs of production. A
sixth deficiency in the art is that such caps often
comprise insufficient mechanisms for preventing the
premature release of contents of reservoir into the
beverage, thus increasing the risk of prematurely
adding the beverage additives to the fluid in the
bottle. A seventh deficiency in the art is that such
caps often comprise large mechanisms for preventing
premature release, increasing the bulk and cost of
production of the cap. An eighth deficiency in the art
is that such caps generally comprise missing or
inadequate systems for preventing water from leaking
out through the cap when agitated, such as through
transport, shaking or inadvertent mixing; A ninth
deficiency in the art is that such caps generally
comprise more than two component pieces for the cap,
which significantly increases the complexity and cost
of producing, assembling, and using the bottle cap. A
tenth deficiency in the art is that such caps
generally comprise a separate reservoir which must be
pierced, which renders the cap design more complicated
(and thus more expensive to build and assemble). An
eleventh deficiency in the art is that such caps
generally are not intended to be capped when bottled,
thus not available for long term storage/transport,
requiring separate purchase and transport, and thus
cannot be placed on bottle long term. A twelfth
deficiency in the art is that such caps generally
comprise parts of the bottle cap mechanism which are
designed to fall into the fluid, creating a choking
and safety hazard as the beverage is consumed. A
thirteenth deficiency in the art is that such caps
often require significant physical effort (e.g.,
strength or a mechanical device such as a bottle
opener) to remove the cap. A fourteenth deficiency in
the art is that such caps generally do not comprise a
seal 



between cap and bottle, thus providing a beverage
which is easier to tamper with or otherwise
adulterate.A fifteenth deficiency in the art is that
such caps generally comprise plunger/piercing
mechanism which must break through a difficult seal,
requiring significant force by the user to release the
contents of the cap into the fluid container. This is
unsuitable for weaker individuals such as children or
the elderly. The present writing describes embodiments
that are hoped to overcome many if not all of these
deficiencies in the art, and include the following
additional features heretofore not disclosed in the
art. The present writing presents a reservoir bottle
cap with a simplified design, relying upon only two
pieces for a combined cap, reservoir, piercing
mechanism, and safety seals. This simplified design
requires substantially fewer raw materials in
producing the cap, and is less complicated to
assemble. Both of these factors reduce the cost of
production for a reservoir bottle cap. Furthermore,
the cap described in the present writing is likely
easier for the consumer to use than the caps of the
current art. The cap of the present writing utilizes a
combination reservoir and piercing mechanism, reducing
the number of components required for assembling a
final bottle cap. A further achievement of the cap of
the present writing is the utilization of three
separate seals and/or locking mechanisms, which
attempt to prevent tampering of the beverage additives
and fluid as well as premature release of beverage
additives into the fluid. The first is a combination
pull tab lock/seal on the exterior surface of the cap,
which holds the piercing mechanism in place, thus
preventing its removal or accidental engagement of the
piercing mechanism/reservoir. The second seal is
located at the base of the bottle cap on the exterior
surface of the bottle which prevents the cap from
being removed prior to use. The third seal is located
at the base of the bottle cap in the interior of the
bottle, which prevents accidental discharge of the
stored beverage additives, and protects them from
spoilage by contact with the fluid or other
environmental factors. Other caps known in the art
comprise only one or two seals (including ones which
can be accidentally broken or even resealed in a
manner to disguise prior opening), thus allowing the
bottle to be easily tampered with or the contents to
be adulterated. The lock seal of thecap described in
the instant writing makes it almost impossible to
engage the plunger without removing the lock seal.
Other caps known in the art require the user to apply
more force to engage the mechanism to release the
contents of the reservoir. A further aspect of the cap
of the instant writing is that the reservoir and
piercing mechanism do not create cavities or empty
areas where the stored material (or fluid from
mixing/agitation) can remain lodged. This allows for
additional ease of use (less vigorous shaking/mixing
is required) and more accurate dosing of components
stored in the reservoir. The cap of the present
writing further discloses a structure which is
intended to prevent fluid from leaking up through the
bottle cap. This structure differs from the current
art, which generally requires that additional
materials are utilized to form a type of wedge. When
depressing the plunger on such devices, the plunger
needs to be forced into a locked position to prevent
fluid leaking up through the cap. The cap of the
instant writing utilizes a method which requires
significantly less force, yet results in a complete
fluid barrier in the cap. BRIEF SUMMARY A sealed
reservoir cap for attaching to a bottle includes an
annular part slidably received into another annular
part to define an enclosed reservoir therebetween that
is closed off by a punchable seal is disclosed. The
present writing presents a reservoir bottle cap for
beverage additives with a simplified design, relying
upon two major pieces for a combined cap, reservoir
and piercing mechanism. This simplified design
requires substantially fewer raw materials in
producing the cap, and is less complicated to
assemble. The cap of the present writing includes a
number of non limiting and different embodiments
disclosing ways to combine and lock the two pieces
together, as well a large variety of safety mechanisms
which ensure that the beverage additives and bottled
fluids are safely, sterilely, and securely sealed to
prevent tampering, exposure, contamination, and other
adulteration by the environment, the other beverage
additives, or by individuals.BRIEF DESCRIPTION OF THE
FIGURES FIG. IA is a cutaway exploded view of a first
embodiment of the present writing, depicting the two
pieces of the cap here disclosed. FIG. IB is an
exploded outside perspective of a first embodiment of
the present writing, depicting the two pieces of the
cap of this writing. FIG. 1C is an outside perspective
of a first embodiment of the cap of the present
writing, depicting the two pieces of the cap coupled
together prior to engaging the piercing mechanism to
release the beverage additives into the fluid. FIG. ID
is a cutaway close perspective of a first embodiment
of the cap of the present writing, depicting the two
pieces of the cap coupled together and filled with
beverage additives. FIG. IE is a cutaway view of a
first embodiment of the cap of the present writing,
depicting the two pieces of the cap coupled together,
filled with beverage additives, placed atop a bottle
prior to engaging the mechanism to release the
beverage additives into a fluid. FIG. I F is a cutaway
view of a first embodiment of the present writing,
depicting the two pieces of the cap of the present
writing coupled together, filled with beverage
additives, placed atop a bottle, and engaged to break
all seals and release the beverage additives into 



the bottle. FIG. 2A is an exploded cutaway view of a
second embodiment of the cap of the present writing,
depicting the two pieces of the cap. FIG. 2B is an
exploded outside perspective of a second embodiment of
the cap of the present writing, depicting the two
pieces of the cap. FIG. 2C is an outside perspective
of a second embodiment of the cap of the present
writing, depicting the two pieces of the cap coupled
together prior to engaging the mechanism to release
the beverage additives into the fluid.FIG. 2D is a
cutaway closed perspective of a second embodiment of
the cap of the present writing, depicting the two
pieces of the cap coupled together prior to engaging
the mechanism to release the beverage additives into
the fluid. FIG. 3A is an exploded cutaway view of a
third embodiment of the cap of the present writing,
depicting the two pieces of the cap. FIG. 3B is an
exploded outside perspective of a third embodiment of
the cap of the present writing, depicting the two
pieces of the cap. FIG. 3C is an outside perspective
of a third embodiment of the cap of the present
writing, depicting the two pieces of the cap coupled
together prior to engaging the mechanism to release
the beverage additives into the fluid. FIG. 3D is an
outside perspective of a third embodiment of the cap
of the present writing, depicting the two pieces after
engaging the mechanism to release the beverage
additives into a fluid. FIG. 3E is a cutaway
perspective of a third embodiment of the cap of the
present writing, depicting the two pieces after
engaging the mechanism to release the beverage
additives into a fluid. FIG. 3F is a cutaway
perspective of a third embodiment of the cap of the
present writing, depicting the two pieces of the cap
coupled together prior to engaging the mechanism to
release the beverage additives into a fluid. FIG. 4A
is an exploded cutaway view of a fourth embodiment of
the cap of the present writing, depicting the two
pieces of the cap. FIG. 4B is an exploded outside
perspective of a fourth embodiment of the cap of the
present writing, depicting the two pieces of the cap.
FIG. 4C is an outside perspective of a fourth
embodiment of the cap of the present writing,
depicting the two pieces of the cap coupled together
prior to engaging the mechanism to release the
beverage additives into the fluid. FIG. 4D is a
cutaway closed perspective of a fourth embodiment of
the cap of the present writing, depicting the two
pieces of the cap coupled together and filled with
beverage additives prior to engaging the mechanism to
release the beverage additives into a fluid.FIG. 4E is
a cutaway view of a fourth embodiment of the cap of
the present writing, depicting the two pieces of the
cap coupled together, filled with beverage additives,
and placed atop a bottle prior to engaging the
mechanism to release the beverage additives into a
fluid. FIG. 4F is a cutaway view of a fourth
embodiment of the cap of the present writing,
depicting the two pieces of the cap coupled together,
filled with beverage additives, placed atop a bottle,
and engaged to break all seals and release the
beverage additives into the bottle. DETAILED
DESCRIPTION DEFINITIONS Unless defined otherwise, all
technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary
skill in the art to which this writing belongs.
Generally, the nomenclature used herein and the
manufacturing procedures for the devices and
components described below are well known and commonly
employed in the art. Conventional methods are used for
these procedures, such as those provided in the art
and various general references. Where a term is
provided in the singular, the inventor also
contemplates the plural of that term. The terms top,
bottom, lower, upper, up, down, into, out of, upwards,
downwards, and other directional terms are not
limiting and are used merely as points of reference,
and as is clear in the disclosure and embodiments of
the writing, alternative arrangements, alignments, and
points of reference may be used. As employed
throughout the disclosure, the following terms, unless
otherwise indicated, shall be understood to have the
following meanings (although obvious modifications are
contemplated): "Beverage additives" means vitamins,
minerals, supplements, medications, medicines, drugs,
amino acids, electrolytes, enzymes, nutrients, fiber,
antioxidants, protein, food, vegetables, fruits,
berries, plants, flowers, algae, nuts, herbs, teas,
seeds, barks, roots,juices, leaves, trees, grasses,
flavorings, sweeteners, beverage concentrates,
chemical additives, coffee, caffeine, alcohol, all in
powdered, fluid, or solid state; "Bottle" means a
portable container for holding fluids and liquids,
characteristically having a neck and mouth and made of
generally impermeable material such as but not limited
to glass or plastic; "Cap" means a protective cover or
seal, especially one that closes off an end, opening
or a tip of a bottle; "Compartment" means a
partitioned section or chamber within a larger
enclosed area; "Fluid" means any liquid or fluid
substance, whether or not capable of consumption or
ingestion by a human, including but not limited to
water, juice, drinks, beverages, teas, chemicals, and
solvents; 



"Reservoir" means a receptacle or chamber for storing
fluids, solids, or powders, comprising one or more
separate receptacles or chambers for storing and
keeping separate a plurality of fluids, solids, or
powders; and "Seal" means a device or mechanism
attached to or comprising an object, which must be
broken when the object is opened, insuring that the
contents have not been tampered with or altered; Other
technical terms used herein have their ordinary
meaning in the art in which they are used, as
exemplified by a variety of technical dictionaries.
The present writing discloses a safety sealed
reservoir compartment bottle cap. The bottle cap is
preferably comprised of two pieces (top piece and
bottom piece) which interlockingly fit together. The
bottom piece comprises a chamber for receiving the top
piece, a bottom seal, a surface for securing to a
screw top container, a screw top seal, and a lock
seal. The top piece comprises a reservoir for
receiving and storing beverage additives. The
reservoir in the top piece is of a shape which allows
the reservoir to function as a piercing element for
breaking seals. Both pieces are preferably comprised
of an opaque material which blocks all light from
spoiling the beverage additives. When the two pieces
are fitted together, the multiple seals prevent
spoilage of the beverage additives due to
heat,humidity, air, and other environmental factors.
The seals further prevent the fluid in the bottle from
prematurely mixing with the beverage additives. Both
pieces are preferably fabricated from a material such
as plastic through an injection mold or similar
process. One skilled in the art, however, will
recognized that other materials, including but not
limited to polymer resin, paper, glass, rubber,
silica, carbon, metal, or a combination of these
materials (including plastic), may be utilized to
achieve the benefits of the writing. A first
embodiment of the bottom piece 5 is depicted in FIG.
1. The bottom piece 5 as represented in FIG. IA
represents a cutaway view of the bottom piece 5, and
FIG. IB depicts the exterior view of the bottom piece
5. Bottom piece 5 is comprised of a hollow compartment
10, formed by exterior wall 48, which has an opening
15 at the top to receive the top piece 70, and
comprises a plurality of rings 30 of a preferably
triangular form which prevent beverage additives 170
and bottle fluid 180 from traveling up through the gap
65 between the top piece 70 and bottom piece 5 when
fitted together. The rings 30 are towards the bottom
of compartment 10 along bottom piece interior wall 58,
and are spaced in a manner as to maximize control,
minimize additional raw materials for manufacture,
maximize sealing of the cap 1, and minimize the effort
required to move the piercing mechanism 75 which is in
contact with the rings 30. At the bottom 20 of
compartment 10 is a seal 25 which prevents premature
exposure of the beverage additives 170, and ensures
that the beverage additive 170 and the fluid 180 in
the bottle 160 are not tampered with or otherwise
contaminated. Said bottom seal 25 is similar to those
well known in the art and used on plastic spouts of
half gallon cartons containing milk and juice. The
seal 25 is of a particular thickness necessary to
prevent accidental discharge of the beverage
additives, considering changes in temperature,
pressure, humidity, and other environmental
fluctuations to be encountered. Said bottom seal 25 is
of a lesser thickness around the periphery, creating
line of weakness 28, which enables seal 25 to remain
sealed until pushed upon by another component of the
bottle cap 1. The force necessary to break the seal
25, and thus combine the beverage additives 170 with
the bottled fluid 180, can vary depending upon the
intended use of the beverage additives 170 and the
bottled fluid 180 (e.g. stronger seal for travel,
lighter seal for childrenor the elderly). Furthermore,
the force necessary to break the seal 25 can be varied
depending upon the type of piercing mechanism 75
embodied in the present writing (e.g., screw mechanism
or plunger mechanism). Bottom piece 5 further
comprises exterior wall 48, which with rings or
threads 35, enables bottle cap 1 to screw onto bottle
160. Such screw cap mechanisms as rings or threads 35
are well known in the art. At or near the base of
exterior wall 48, line of weakness 45 separates
exterior wall 48 from screw cap seal 40. When bottle
cap 1 is twisted for removal from bottle 160, line of
weakness 45 breaks, separating screw cap seal 40 from
bottle cap 1 along line of weakness 45. Line of
weakness 45 is of a particular strength to ensure that
insignificant twisting can occur due to handling,
bottling, transport, etc. without breaking line of
weakness 45-however bottle cap 1 cannot be removed
without breaking line of weakness 45. Line of weakness
45 and screw cap seal 40 further ensure that the
beverage additives 170 and fluid 180 are fresh, and
have not been prematurely released, exposed,
contaminated or otherwise adulterated. At or near
compartment opening 15 of bottom piece 5 is located
barrier surface 60 which stops the downward motion of
top piece 70 when depressed to release beverage
additives 170 into bottle 160. Adjacent to barrier
surface 60 is notched groove 50. Notched groove 50 is
a recessed area which is of sufficient size to receive
ring 90 to lock top piece 70 into bottom piece 5.
Notched groove 50 and ring 90 can preferably be
generally triangular in shape; however squared,
rounded, or otherwise shaped grooves and rings are
anticipated by the inventor. At the top of bottom
piece 5 is lock seal 55. Lock seal 55 prevents top
piece 70 from being prematurely depressed into bottom
piece 5. When lock seal 55 is removed (such as a via a
break away pull tab handle as illustrated in FIG. 1),
top piece 70 is free to be pressed downwards into
bottom piece 5. As shown in FIG. ID, lock seal 55 is
of a precise height. When lock seal 55 is removed,
this height is removed, top part 70 is then free to
travel downward the distance represented by the now
removed lock seal 55. This distance (along with the
angle of inclination of angled circular edge 100) is
exactly or 



reasonably approximate the distance necessary for top
piece 70 to come to rest on barriersurface 60, with
ring 90 locking into notched groove 50. This distance
is further exactly or reasonably approximately
sufficient to allow piercing mechanism 75 to partially
(but not wholly) break open bottom seal 25 at line of
weakness 28. This distance represented by the height
of lock seal 55 allows piercing mechanism 75 to break
open bottom seal 25, but not fully sever or break
through all of line of weakness 28. With part of line
of weakness 28 remaining unbroken, bottom seal 25 is
partially attached to bottom piece 5, and thus moves
sufficiently to allow all of the beverage additives
170 to be released into bottle 160 without bottom seal
25 falling into bottle 160, causing a choking or other
safety hazard. A first embodiment of top piece 70 of
bottle cap 1 is disclosed in FIG. 1. Top piece 70 as
represented in FIG. IA represents a cutaway view of
the top piece 70, and FIG. IB depicts the exterior
view of the top piece 70. Top piece 70 comprises a
hollow piercing mechanism 75, which is formed by
exterior wall 80, and has an angled circular edge 100
at the bottom of piercing mechanism 75. Angled
circular edge 100 is at an angle of inclination
necessary, when lock seal 55 is removed and top piece
70 is pushed into bottom piece 5, that angled circular
edge 100 breaks through most, but not all, of line of
weakness 28 to open bottom seal 25. This allows bottom
seal 25 to be partially attached at line of weakness
28 to bottom piece 5 so that bottom seal 25 does not
fall into fluid 180 in bottle 160, creating a choking
or other safety hazard. Top piece 70 further comprises
barrier surface 85, which when top piece 70 is
depressed, comes to rest on barrier surface 60. This
is one component which stops top piece 70 from being
pushed too far into bottom piece 5, thus causing
bottom seal 25 to fall into bottle 160. Near or
adjacent to barrier surface 85 is ring 90 which locks
into notched groove 50 as disclosed above. Top piece
70 further comprises cap top 95, which is of
sufficient thickness and strength to prevent tampering
or other adulteration of beverage additives 170. FIG.
1C shows an exterior view of top piece 70, which has
been filled with beverage additive 170 (not shown),
and coupled with bottom piece 5. Lock seal 55 prevents
premature depression of top piece 70 into bottom piece
5. Cap top 95 may includegrooves (or other textured
surface) as depicted in FIG. 1C to facilitate handling
by an individual. FIG. ID shows a cutaway view of
bottle cap 1, where top piece 70 has been filled with
beverage additive 170, and coupled with bottom piece
5. This cutaway view further demonstrates that lock
seal 55 is of such a size to govern the distance
needed to be traveled by top piece 70 when depressed
into bottom piece 5. FIG. ID further illustrates gap
65 which is between top piece 70 and bottom piece 5
when coupled. This allows the unencumbered movement of
top piece 70 when pressed downward into bottom piece
5. FIG. ID further shows rings 30, which are of a
generally triangular profile, which serve to prevent
fluid in bottle 160 from moving up through gap 65 when
bottom seal 25 is broken. This will prevent fluid from
leaking out of the cap once top piece 70 has been
depressed into bottom piece 5, and further prevents
leakage when bottle 160 is preferably shaken to mix
beverage additives 170 with fluid 180. Rings 30
further keep beverage additives 170 sealed and
protected from exposure. FIG. IE shows entire bottle
cap 1, comprising bottom piece 5, top piece 70, and
beverage additive 170, which has been screwed on to
bottle 160. Beverage additive 170 is sealed within
bottle cap 1, and bottle cap 1 is placed on bottle 160
immediately after filling, sterilization, and/or
pasteurization of fluid 180 in bottle 160. Placement
of bottle cap 1 on bottle 160 during production
ensures that the contents of bottle cap 1 and bottle
160 are as clean and sterile as possible. FIG. IE
demonstrates bottle cap 1 prior to the removal of lock
seal 55. FIG. IF shows bottle cap 1 after lock seal 55
is removed, and top piece 70 is pushed down into
bottom piece 5, which causes angled circular edge 100
to push into bottom seal 25, which partially detaches
along line of weakness 28, causing beverage additive
170 (stored in compartment 10 and the hollow center of
piercing mechanism 75) to empty into bottle 160 and
mix with fluid 180 (not featured). FIG. 2 demonstrates
a second alternative embodiment of bottle cap 1. As is
clear by comparing FIGS. 1 and 2, almost all parts of
bottle cap 1 are the same in each embodiment, except
for the components identified in FIG. 2. As depicted
in the cutaway view of FIG.2A, exterior surface 105 of
cap top 95 of top piece 70 is of a different form than
in the first embodiment. This allows for the formation
of notch 110, which fits interlockingly with groove
113 of bottom piece 5. When top piece 70 is depressed
or pushed down into bottom piece 5, the lateral
movement of top cap 70 is stopped by the locking of
notch 110 with groove 113. This alternative method of
locking allows for a different bottle cap 1 design
which may utilize less raw materials for production,
and which may be easier to engage for different
individuals. This alternative embodiment further
reduces the weight of bottle cap 1, thereby reducing
shipping costs. The alternative embodiment further
provides a larger grooved gripping surface for
exterior surface 105, which may be easier for use by
weaker individuals such as children or the elderly.
FIG. 2B shows the same components as FIG. 2A from an
exterior view. FIG. 2C shows an exterior view of top
piece 70 coupled with bottom piece 5 prior to removal
of lock seal 55. FIG. 2D shows a cutaway view of
bottle cap 1, where lock seal 55 has been removed, top
piece 70 has been pushed into bottom piece 5, and
notch 110 has engaged with groove 113, locking top
piece 70 with bottom piece 5. Partially attached
bottom seal 25 is not shown. FIG. 3 demonstrates a
third alternative embodiment of bottle cap 1. As is
clear by comparing FIGS. 1 and 3, almost all parts of
bottle cap 1 are the same in each embodiment, 



except for the components identified in FIG. 3. This
alternative embodiment of bottle cap 1 discloses a
screw method for moving top piece 70 into bottom piece
5 and breaking bottom seal 25. This further protects
against accidental engagement of top piece 70,
preventing premature discharge of beverage additive
170 into bottle 160. This alternative embodiment
further facilitates use by individuals for which it
may be difficult to press down top piece 70 into
bottom piece 5 with sufficient force to partially
detach bottom seal 25 at line of weakness 28, as
demonstrated by the other embodiments of bottle cap 1.
As depicted in the cutaway view of FIG. 3A, the screw
mechanism is achieved with an alternative cap exterior
surface 115 of top piece 70, which comprises
concentric rings 120, and twist lock 123. Bottom piece
5 has extended top wall 125, which makes bottom piece
5 larger than the other embodiments of the writing.
This extended top wall 125 comprises concentric ring
130, which starts at or near the base of top wall 125,
and forms the guide ring of the screwmechanism. As
depicted in FIG. 3B, concentric ring 130 wraps around
the exterior edge of extended top wall 125 in an
angled manner. Not shown is the reverse of FIG. 3B,
which would fully demonstrate that concentric ring 130
forms one continuous unitary ring. Extended top wall
125 further comprises a plurality of twist lock teeth
135. Twist lock teeth 135 are preferably formed so
that one side is slightly angled, and the other side
is at or near perpendicular across an axis. The twist
lock teeth may be all the same height, or may be of
different height to achieve the desired results, and
further may have differing angles to accomplish the
same results. The desired goal of twist lock 123 and
twist lock teeth 135 is that twist lock teeth 135 are
angled to allow twist lock 123 to pass over the angled
surface of twist lock teeth 135 in one direction, but
prevent the twist lock teeth 135 from moving in the
opposite direction. Twist lock teeth 135 may be angled
in such a manner as to facilitate clockwise or
counterclockwise rotation of top piece 70, depending
upon the needs of the product, the manufacturer, the
producer, the target market, etc. Once lock seal 55 is
removed, top piece 70 is twisted, and twist lock 123
passes over some twist lock teeth 135, top piece 70
cannot be twisted to its original position. This
further ensures that the bottle cap mechanism 1 is
engaged only once, and prevents tampering with the
beverage additives or fluid contained in the bottle.
The individual continues to twist top piece 70, using
the grooved or otherwise textured surface of top piece
exterior surface 115 to facilitate gripping and
twisting of the bottle cap. FIG. 3B shows an exterior
perspective of the pieces as depicted in FIG. 3A. FIG.
3C shows bottle cap 1, with beverage additives 170
(not shown) stored in top piece 70 and bottom piece 5,
prior to the removal of lock seal 55. FIG. 3D shows
bottle cap 1 with lock seal 55 removed, and after an
individual has twisted top piece 70 in a manner
sufficient to push top piece 70 down, causing piercing
mechanism 75 to partially detach bottom seal 25 at
line of weakness 28 and release beverage additive 170
into bottle 160. FIG. 3E shows a cutaway view of FIG.
3D, and FIG. 3F shows a cutaway view of FIG. 3C.
Bottom seal 25 is not shown in FIGS. 3D, 3E, or 3F.
FIG. 4 demonstrates a fourth alternative embodiment of
bottle cap 1. As is clear by comparing FIGS. 1 and 4,
almost all parts of bottle cap 1 are the same in each
embodiment,except for the components identified in
FIG. 4. As depicted in the cutaway view of FIG. 4A,
exterior surface 140 of cap top 95 of top piece 70 is
of a different form than in the first embodiment. This
allows for the formation of ring 145, which fits
interlockingly with ring 150 and recessed groove 155
of bottom piece 5. When top piece 70 is depressed or
pushed down into bottom piece 5, the lateral movement
of top cap 70 is stopped by the locking of ring 145
with ring 150 and groove 155. This alternative method
of locking allows for a different bottle cap 1 design
which may utilize less raw materials for production,
and which may be easier to engage for different
individuals. This alternative embodiment further
reduces the weight of bottle cap 1, thereby reducing
shipping costs. The alternative embodiment further
provides a larger grooved (or otherwise textured)
gripping surface for exterior surface 140, which may
be easier for use by weaker individuals such as
children or the elderly. FIG. 4B shows the same
components as FIG. 4A from an exterior view. FIG. 4C
shows an exterior view of top piece 70 coupled with
bottom piece 5 prior to removal of lock seal 55. FIG.
4D shows a cutaway view of the exterior view in FIG.
4C FIG. 4E shows entire bottle cap 1, comprising
bottom piece 5, top piece 70, and beverage additive
170, which has been screwed on to bottle 160. Beverage
additive 160 is sealed within bottle cap 1, and bottle
cap 1 is placed on bottle 160 immediately after
filling, sterilization, and/or pasteurization of fluid
180 in bottle 160. Placement of bottle cap 1 on bottle
160 during production ensures that the contents of
bottle cap 1 and bottle 160 are as clean and sterile
as possible. FIG. 4E demonstrates bottle cap 1 prior
to the removal of lock seal 55. FIG. 4F shows bottle
cap 1 after lock seal 55 is removed, and top piece 70
is pushed down into bottom piece 5, which causes
angled circular edge 100 to push into bottom seal 25,
which partially detaches along line of weakness 28,
causing beverage additive 170 (stored in compartment
10 and the hollow center of piercing mechanism 75) to
empty into bottle 160 and mix with fluid 180 (not
featured). FIG. 4F further demonstrates how ring 145
has engaged with ring 150 and recessed groove 155,
locking top piece 70 with bottom piece 5.These aspects
of the writing, as well as others described herein,
can be achieved by using the methods, articles of
manufacture and compositions of matter described
herein. To gain a full appreciation of the scope of
the present writing, it will be further recognized
that various aspects of the present writing can be
combined to make desirable embodiments of the writing.
EXAMPLE 



The following are non-limiting examples of the present
writing. A bottled water producer desires to add
beverage additives, including flavoring, fruit
concentrates, sweeteners, vitamins, minerals, and
herbal supplements to water. The producer does not
desire to mix the beverage additives with the water
when the bottled water is produced, because the
flavors of the beverage additives, when combined with
water, may change taste during prolonged exposure to a
plastic bottle. Furthermore, the water and flavored
drink mix (including any sweetening agents) may
degrade the vitamins and herbal supplements (and in
some cases such as vitamin C, rapidly degrade). The
bottled water producer would thus be required to add
additional vitamins and herbal supplements to the
beverage when produced, increasing costs. After a
determined period of time (the expiration date) less
than the labeled amounts of vitamins and herbal
supplements will be present in the beverage, thus
shortening the shelf life of the beverage. Using the
cap of the present writing, the bottled water producer
can store the beverage additives in the reservoir of
the bottle cap. The components are kept dry and
sealed, away from heat, light, air, humidity, and
other environmental concerns which might degrade the
quality and strength of the components of the beverage
additives. Beverage additives retain their quality and
strength for a significantly longer period of time
when maintained in a dry, cool, sealed, low humidity,
and dark environment such as the one created by the
present writing. Further with the present writing, the
bottled water producer can sterilize, filter, and
pasteurize the water in the bottle. Doing so when the
beverage additives are present can degrade the
strength, quality, and efficacy of the drink mix,
vitamins, and herbalsupplements and other beverage
additives. The present writing allows the bottled
water producer to maximize the safety of the water
separately from maximizing the safety of the dry
components. Using an assembly line system or similar
machinary in a sterile (or otherwise protected and
safe) environment, the top piece of the cap of the
writing is filled with a predetermined amount of a
plurality of beverage additives which are to be added
to water. Once the beverage additives are added to the
top piece, the bottom piece is joined with the top
piece. All seals remain in place, protecting the
beverage additives, and ensuring that the beverage
additives are not prematurely released into the
environment or the bottle. Concurrently water is
placed into a sterile bottle through an assembly line
or similar processing machine. The water is filtered,
heated, and otherwise cleaned to the highest of purity
standards. The entire cap is then screwed on the water
bottle. This is done in a manner as to ensure a tight
(and thus safe) seal, but not too strong as to break
any of the safety seals. The water bottle with
attached cap is then checked for safety and other
factors, and then packaged for shipping. Upon purchase
of the bottle with attached cap, the consumer can
quickly determine that all of the safety seals are
still intact. If intact, the consumer removes the lock
seal, and depresses the top piece of the cap into the
bottom piece of the cap through either pushing, or in
an alternative embodiment, by screwing. As the top
piece of the cap moves down, the piercing mechanism
partially breaks the bottom seal along its line of
weakness. This allows the dried beverage additives to
empty down into the water in the bottle below. The
bottom safety seal remains attached at some part of
the line of weakness as to prevent a choking or other
safety hazard. The consumer stops moving the top piece
when it clicks or locks into place with the bottom
piece. The consumer shakes or otherwise agitates the
contents of the bottle to mix the beverage additives
with the water. When done mixing the contents, the
consumer unscrews the entire bottle cap (which is now
the top piece and the bottle piece locked together),
and enjoys the mixed beverage.In a further example of
the cap of the present writing, the bottle cap
reservoir is divided into separate chambers which can
store and keep separate dried beverage additives. The
bottle cap can further be used to store liquid
beverage additives, as well as both liquid and dry
beverage additives concurrently. In a further example
of the cap of the present writing, the beverage is a
juice or a tea. In a further example of the cap of the
present writing, the entire bottle cap is removed
prior to depressing the top piece, and the contents of
the bottle are heated on a stove, microwave, or other
heating device. The bottle cap is then reattached, the
top piece is pushed down into the bottom piece, and
the beverage additives are added to warm or hot water
as needed for the intended beverage. Pn a further
example of the cap of the present writing, the cap is
comprised of a material to protect as much as possible
the contents stored therein from oxidation, moisture
light, air, heat and other elements which might
degrade the quality and strength of the materials
stored therein. In broad summary, some of the elements
here disclosed are as follows. As a first concept,
this writing teaches a safety sealed reservoir bottle
cap. As a second concept, this writing teaches a cap
comprised of a first part, a second part, and a
removable seal, the second part containing a reservoir
therein, the first part being connected to the second
part by the removable seal. As a third concept, this
writing teaches a cap comprised of a first part; a
second part, the second part containing a reservoir
therein; a removable seal, the first part being
connected to the second part by the removable seal,
the first part and the second part each defining a
hollow area and each being closed at one end, the
first part being slidable within the hollow 



of the second part such that the reservoir lies within
the hollow of the first part and thesecond part, the
first part having an edge opposite its closed end that
can sever a portion of the closed end of the second
part. As a fourth concept, this writing teaches a cap
of any of the preceding concepts wherein the cap when
joined to a container opening will seal that container
opening. As a fifth concept, this writing teaches a
cap of any one of the preceding concepts comprised of
a material to protect from degradation the contents
therein. As a sixth concept, this writing teaches a
cap as set forth in any of the preceding concepts
wherein upon removal of said removable seal, said
first part may be pressed against said second part and
sever a portion of the closed end of the second part
thereby enabling access to said reservoir through the
closed end of the second part. As a seventh concept,
this writing teaches the cap of any of the preceding
concepts wherein the second part contains engagement
means for engaging with a container which the cap will
cap. As an eighth concept, this writing teaches the
cap of any of the preceding concepts wherein the first
part and the second part contain locking means such
that when the safety seal is removed and the first
part is pushed against the second part, the locking
means of the first part and the second part will
engage. As a ninth concept, this writing teaches a cap
comprised of two parts and three seals. As a tenth
concept, this writing teaches a cap comprised of two
parts and three seals, the two parts being a bottom
part and a top part that is connectable in a sealed
fashion to the bottom part; the three seals being a
first removable seal that connects the first part and
the second part to each other, a second seal which
comprises a wall of the bottom part andwhich may be
severed in part from said bottom part by said top
part, and engagement means associated with said first
part and said second part such that upon removal of
said first seal, said first part and said second part
may be joined through said engagement means to
sealingly hold said first part to said second part. As
an eleventh concept, this writing contemplates that
the cap may be comprised of one piece. As a twelfth
concept, this writing contemplates that the cap may be
comprised of more than two pieces. As a thirteenth
concept, this writing teaches a cap comprised of two
parts and three seals, the two parts being a bottom
part and a top part that is connectable in a sealed
fashion to the bottom part; the three seals being a
first breakable seal that connects the first part and
the second part to each other, a second seal which
comprises a wall of the bottom part and which may be
severed in part from said bottom part by said top
part, and engagement means associated with said first
part and said second part such that upon breaking said
first seal, said first part and said second part may
bejoined through said engagement means to sealingly
hold said first part to said second part. As a
fourteenth concept, a sealed reservoir cap comprising:
a first hollow part capped at one end thereof and
formed with a first protrusion on its outer diameter
and a first recess; a second hollow part having a
punchable seal closing one end thereof and slidably
receiving the first hollow part therein with the
punchable seal axially opposite from the capped end to
define an enclosed reservoir therebetween; the second
hollow part further formed with a second protrusion
around its inner diameter and a second recess to
receive the first protrusion therein, the two hollow
parts defining a first annular space therebetween
sealed by engagement of the second protrusion against
the first recess on the outer diameter of thefirst
hollow part, and an annular part disposed around and
securely attached to the outside of the second hollow
part to define a second annular space therebetween,
the annular part formed with threads extending around
its inner diameter to threadably engage a bottleneck
in the second annular space and dispose the punchable
seal within the bottle. As a fifteenth concept, a cap
of any of the preceding concepts wherein the punchable
seal has a scored line of weakness such that the
uncapped end dislodges a portion of the punchable
seal. As a sixteenth concept, a cap of any of the
preceding concepts wherein the uncapped edge is
defined by an oval. As a seventeenth concept, a cap of
any of the preceding concepts wherein the cap is
fabricated from materials selected to prevent
degradation of contents within the enclosed reservoir.
As an eighteenth concept, a cap of any of the
preceding concepts wherein the enclosed reservoir
contains dry or liquid contents. As a nineteenth
concept, a cap of any of the preceding concepts
wherein the contents of the enclosed reservoir are
released upon dislodging the punchable seal. As a
twentieth concept, the cap of any of the preceding
concepts wherein the first and second hollow parts and
the annular part are one continuous piece of material.
As a twenty-first concept, the cap of any of the
preceding concepts wherein the first and second hollow
parts and the annular part are more than one piece of
material.As a twenty-second concept, the cap of any of
the preceding concepts wherein more than one enclosed
reservoir lies within the first and second hollow
parts. As a twenty-third concept, a sealed reservoir
cap comprising a first hollow part capped at one end
thereof; a second hollow part having a punchable seal
closing one end thereof and slidably receiving the
first hollow part therein with the punchable seal
axially opposite from the capped end to define an
enclosed reservoir therebetween; a removable annular
seal holding the two hollow parts in an axially fixed,
spaced apart relationship and, upon removal of the
removable annular seal, allowing the first hollow part
to be pushed into the 



second hollow part allowing for engagement of a
locking means and the uncapped end of the first hollow
part to dislodge the punchable seal, and an annular
part disposed around and securely attached to the
outside of the second hollow part to define a first
annular space therebetween, the annular part formed
with threads extending around its inner diameter to
threadably engage a bottleneck in the second annular
space and dispose the punchable seal within the
bottle. As a twenty-fourth concept, the cap of any of
the preceding concepts, wherein the first hollow part
further comprises a first protrusion on its outer
diameter and the second hollow part further comprises
a second recess to receive the first protrusion
wherein when the first hollow part is pushed into the
second hollow part, the first protrusion is engaged to
the second recess thereby forming the locking means.
As a twenty-fifth concept, the cap of any of the
preceding concepts wherein the first hollow part is
formed with a first recess around its outer diameter
and second hollow part is formed with a second
protrusion around its inner diameter and the two
hollow parts define a second annular space
therebetween sealed by engagement of the second
protrusion into the first recess.As a twenty-sixth
concept, a sealed reservoir cap comprising: a first
hollow part capped at one end thereof and formed with
a first recess around its outer diameter; a second
hollow part having a punchable seal closing one end
thereof and slidably receiving the first hollow part
therein with the punchable seal axially opposite from
the capped end to define an enclosed reservoir
therebetween; the second hollow part further formed
with a second protrusion around its inner diameter,
the two hollow parts defining a first annular space
therebetween sealed by engagement of the second
protrusion against the first recess on the outer
diameter of the first hollow part; a removable annular
seal holding the two hollow parts in an axially fixed,
spaced apart relationship and, upon removal of the
removable annular seal, allowing the first hollow part
to be pushed into the second hollow part for the
uncapped end of the first hollow part to dislodge the
punchable seal, and an annular part disposed around
and securely attached to the outside of the second
hollow part to define a second annular space
therebetween, the annular part formed with threads
extending around its inner diameter to threadably
engage a bottleneck in the second annular space and
dispose the punchable seal within the bottle. As a
twenty-seventh concept, the cap of any of the
preceding concepts wherein the first hollow part
further comprises a first protrusion on its outer
diameter and the second hollow part further comprises
a second recess to receive the first protrusion
wherein when the first hollow part is pushed into the
second hollow part, the first protrusion is engaged to
the second recess thereby forming a locking means. As
a twenty-eighth concept, a method for forming a sealed
reservoir cap comprising the steps of: forming a first
hollow part capped at one end thereof with a first
protrusion and a first recess on its outer diameter;
forming a second hollow part having a punchable seal
closing one end thereof and capable of slidably
receiving the first hollow part therein with the
punchable seal axially opposite from the capped end to
define an enclosed reservoir therebetween; forming a
second protrusion around the inner diameter of the
second hollowpart; forming a second recess to receive
the first protrusion therein; forming a first annular
space between the two hollow parts; sealing said first
annular space by engagement of the second protrusion
with the first recess; forming a removable annular
seal disposed to hold the two hollow parts in an
axially fixed spaced apart relationship; allowing the
first hollow part to be pushed into the second hollow
part for the first protrusion to be received in the
second recess and the uncapped end of the first
annular part to dislodge the punchable seal by
removing the removable seal; forming an annular part
disposed around and securely attached to the outside
of the second hollow part to define a second annular
space therebetween; forming threads extending around
the inner diameter of the third annular part to engage
a bottleneck in the second annular space and dispose
the punchable within the bottle. As a twenty-ninth
concept, a method for forming a sealed reservoir cap
of any of the preceding concepts further comprising
the step of scoring a line of weakness such that the
uncapped end dislodges only a portion of the punchable
seal. As a thirtieth concept, a method for forming a
sealed reservoir cap of any of the preceding concepts
comprising the step of forming the uncapped end in an
oval shape. As a thirty-first concept, a method for
forming a sealed reservoir cap of any of the preceding
concepts further comprising the step of forming the
sealed reservoir cap from materials selected to
prevent degradation of contents within the enclosed
reservoir. As a thirty-second concept, a method for
forming a sealed reservoir cap of any of the preceding
concepts wherein the first and second hollow parts and
the annular part are one piece of material.As a
thirty-third concept, a method for forming a sealed
reservoir cap of any of the preceding concepts wherein
the first and second hollow parts and the annular part
are more than one piece of material. As a
thirty-fourth concept, the method for forming a sealed
reservoir cap of any of the preceding concepts further
comprising the step of forming more than one enclosed
reservoir defined by the first and second hollow
parts. As a thirty-fifth concept, the method for
forming a sealed reservoir cap of any of the preceding
concepts further comprising the step of one selected
from the group of sterilizing, filtering, pasteurizing
and combinations thereof the contents of the bottle
container prior to providing the sealed reservoir cap
to the bottle. 



As a thirty-sixth concept, the method for forming a
sealed reservoir cap of any of the preceding concepts
further comprising the step of mixing the released
reservoir contents with the contents of the bottle. As
a thirty-seventh concept, the method for forming a
sealed reservoir cap of any of the preceding concepts
further comprising the step of removing the sealed
reservoir cap from the bottle and heating the contents
of the bottle container prior to removal of the
removable seal. As a thirty-eighth concept, the cap of
the fourteenth concept further comprising a removable
annular seal holding the two hollow parts in an
axially fixed, spaced apart relationship and, upon
removal of the removable annular seal, allowing the
first hollow part to be pushed into the second hollow
part for the first protrusion to be received in the
second recess and the uncapped end of the first hollow
part to dislodge the punchable seal.LISTING OF CLAIMS
1. A sealed reservoir cap comprising: a first hollow
part capped at one end thereof and formed with a first
protrusion on its outer diameter and a first recess; a
second hollow part having a punchable seal closing one
end thereof and slidably receiving the first hollow
part therein with the punchable seal axially opposite
from the capped end to define an enclosed reservoir
therebetween; the second hollow part further formed
with a second protrusion around its inner diameter and
a second recess to receive the first protrusion
therein, the two hollow parts defining a first annular
space therebetween sealed by engagement of the second
protrusion against the first recess on the outer
diameter of the first hollow part, and an annular part
disposed around and securely attached to the outside
of the second hollow part to define a second annular
space therebetween, the annular part formed with
threads extending around its inner diameter to
threadably engage a bottleneck in the second annular
space and dispose the punchable seal within the
bottle. 2. The sealed reservoir cap of claim 1,
wherein the punchable seal has a scored line of
weakness such that the uncapped end dislodges a
portion of the punchable seal. 3. The sealed reservoir
cap of claim 1, wherein the uncapped edge is defined
by an oval. 4. The sealed reservoir cap of claim 1
fabricated from materials selected to prevent
degradation of contents within the enclosed reservoir.
5. The sealed reservoir cap of claim 1, wherein the
enclosed reservoir contains dry or liquid contents. 6.
The sealed reservoir cap of claim 5, wherein the
contents of the enclosed reservoir are released upon
dislodging the punchable seal. 7. The sealed reservoir
cap of claim 1, wherein the first and second hollow
parts and the annular part are one continuous piece of
material.8 . The sealed reservoir cap of claim 1,
wherein the wherein the first and second hollow parts
and the annular part are more than one piece of
material. 9. The sealed reservoir cap of claim 1,
wherein more than one enclosed reservoir lies within
the first and second hollow parts. 10. A sealed
reservoir cap comprising: a first hollow part capped
at one end thereof; a second hollow part having a
punchable seal closing one end thereof and slidably
receiving the first hollow part therein with the
punchable seal axially opposite from the capped end to
define an enclosed reservoir therebetween; a removable
annular seal holding the two hollow parts in an
axially fixed, spaced apart relationship and, upon
removal of the removable annular seal, allowing the
first hollow part to be pushed into the second hollow
part allowing for engagement of a locking means and
the uncapped end of the first hollow part to dislodge
the punchable seal, and an annular part disposed
around and securely attached to the outside of the
second hollow part to define a first annular space
therebetween, the annular part formed with threads
extending around its inner diameter to threadably
engage a bottleneck in the second annular space and
dispose the punchable seal within the bottle. 11. The
sealed reservoir cap of claim 10, wherein the first
hollow part further comprises a first protrusion on
its outer diameter and the second hollow part further
comprises a second recess to receive the first
protrusion wherein when the first hollow part is
pushed into the second hollow part, the first
protrusion is engaged to the second recess thereby
forming the locking means. 12. The sealed reservoir
cap of claims 10 or 11, further comprising an annular
seal wherein the first hollow part is formed with a
first recess around its outer diameter and second
hollow part is formed with a second protrusion around
its inner diameter and the two hollow parts define a
second annular space therebetween sealed by engagement
of the second protrusion into the first recess. 13. A
sealed reservoir cap comprising: a first hollow part
capped at one end thereof and formed with a first
recess around its outer diameter; a second hollow part
having a punchable seal closing one end thereof and
slidably receiving the first hollow part therein with
the punchable seal axially opposite from the capped
end to define an enclosed reservoir therebetween;the
second hollow part further formed with a second
protrusion around its inner diameter, the two hollow
parts defining a first annular space therebetween
sealed by engagement of the second protrusion against
the first recess on the outer diameter of the 



first hollow part; a removable annular seal holding
the two hollow parts in an axially fixed, spaced apart
relationship and, upon removal of the removable
annular seal, allowing the first hollow part to be
pushed into the second hollow part for the uncapped
end of the first hollow part to dislodge the punchable
seal, and an annular part disposed around and securely
attached to the outside of the second hollow part to
define a second annular space therebetween, the
annular part formed with threads extending around its
inner diameter to threadably engage a bottleneck in
the second annular space and dispose the punchable
seal within the bottle. 14. The sealed reservoir cap
of claim 13, wherein the first hollow part further
comprises a first protrusion on its outer diameter and
the second hollow part further comprises a second
recess to receive the first protrusion wherein when
the first hollow part is pushed into the second hollow
part, the first protrusion is engaged to the second
recess thereby forming a locking means. 15. A method
for forming a sealed reservoir cap comprising the
steps of: forming a first hollow part capped at one
end thereof with a first protrusion and a first recess
on its outer diameter; forming a second hollow part
having a punchable seal closing one end thereof and
capable of slidably receiving the first hollow part
therein with the punchable seal axially opposite from
the capped end to define an enclosed reservoir
therebetween; forming a second protrusion around the
inner diameter of the second hollow part; forming a
second recess to receive the first protrusion therein;
forming a first annular space between the two hollow
parts; sealing said first annular space by engagement
of the second protrusion with the first recess;
forming a removable annular seal disposed to hold the
two hollow parts in an axially fixed spaced apart
relationship; allowing the first hollow part to be
pushed into the second hollow part for the first
protrusion to be received in the second recess and the
uncapped end of the first annular part to dislodge the
punchable seal by removing the removable seal; forming
an annular part disposed around and securely attached
to the outside of the second hollow part to define a
second annular space therebetween; forming threads
extending around the inner diameter of the third
annular part to engage a bottleneck in the second
annular space and dispose the punchable within the
bottle.16. The method of claim 15, further comprising
the step of scoring a line of weakness such that the
uncapped end dislodges only a portion of the punchable
seal. 17. The method of claim 15, further comprising
the step of forming the uncapped end in an oval shape.
18. The method of claim 15, further comprising the
step of forming the sealed reservoir cap from
materials selected to prevent degradation of contents
within the enclosed reservoir. 19. The method of claim
15, wherein the first and second hollow parts and the
annular part are one piece of material. 20. The method
of claim 15, wherein the first and second hollow parts
and the annular part are more than one piece of
material. 21. The method of claim 15, further
comprising the step of forming more than one enclosed
reservoir defined by the first and second hollow
parts. 22. The method of claim providing a powder or
liquid to a bottle using the sealed reservoir cap of
claim 15, comprising the steps of one selected from
the group of sterilizing, filtering, pasteurizing and
combinations thereof the contents of the bottle
container prior to providing the sealed reservoir cap
to the bottle. 23. The method of claim 22, comprising
the step of mixing the released reservoir contents
with the contents of the bottle. 24. The method of
claim 22, comprising the steps of removing the sealed
reservoir cap from the bottle and heating the contents
of the bottle container prior to removal of the
removable seal. 25. The sealed reservoir cap of claim
1, further comprising a removable annular seal holding
the two hollow parts in an axially fixed, spaced apart
relationship and, upon removal of the removable
annular seal, allowing the first hollow part to be
pushed into the second hollow part for the first
protrusion to be received in the second recess and the
uncapped end of the first hollow part to dislodge the
punchable seal. 


