
BICYCLIC AND TRICYCLIC DERIVATIVES AS THROMBIN
RECEPTOR ANTAGONISTS BACKGROUND OF THE INVENTION The
present invention relates to nor-seco himbacine
derivatives, which can be useful as thrombin receptor
antagonists in the treatment of diseases associated
with thrombosis, atherosclerosis, restenosis,
hypertension, angina pectoris, arrhythmia, heart
failure, cerebral ischemia, stroke, neurodegenerative
diseases and cancer. Thrombin receptor antagonists are
also known as protease activated receptor-1 (PAR-1)
antagonists. The compounds of the invention also can
be useful as cannabinoid (CB2) receptor inhibitors for
the treatment of rheumatoid arthritis, systemic lupus
erythematosus, multiple sclerosis, diabetes,
osteoporosis, renal ischemia, cerebral stroke,
cerebral ischemia, nephritis, inflammatory disorders
of the lungs and gastrointestinal tract, and
respiratory tract disorders such as reversible airway
obstruction, chronic asthma and bronchitis. The
invention also relates to pharmaceutical compositions
comprising said compounds. Thrombin is known to have a
variety of activities in different cell types.
Thrombin receptors are known to be present in such
cell types as human platelets, vascular smooth muscle
cells, endothelial cells and fibroblasts. It is
therefore expected that thrombin receptor antagonists
will be useful in the treatment of thrombotic,
inflammatory, atherosclerotic and fibroproliferative
disorders, as well as other disorders in which
thrombin and its receptor play a pathological role.
Thrombin receptor antagonist peptides have been
identified based on structure-activity studies
involving substitutions of amino acids on thrombin
receptors. In Bematowicz et al., J. Med. Chem.. 39
(1996), p. 4879-4887, tetra- and pentapeptides are
disclosed as being potent thrombin receptor
antagonists, for example
N-trans-cinnamoyl-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-N
H2 and N-transcinnamoyl-
p-fluoroPhe-p-guanidinoPhe-Leu-Arg-Arg-NH2. Peptide
thrombin receptor antagonists are also disclosed in WO
94/03479, published February 17, 1994. Cannabinoid
receptors belong to the superfamily of G-protein
coupled receptors. They are classified into the
predominantly neuronal CBi receptors and the
predominantly peripheral CB2 receptors. These
receptors exert their biological actions by modulating
adenylate cyclase and Ca+2 and K+ currents. While the
effects of CB1receptors are principally associated
with the central nervous system, CB2 receptors are
believed to have peripheral effects related to
bronchial constriction, immunomodulation and
inflammation. As such, a selective CB2 receptor
binding agent is expected to have therapeutic utility
in the control of diseases associated with rheumatoid
arthritis, systemic lupus erythematosus, multiple
sclerosis, diabetes, osteoporosis, renal ischemia,
cerebral stroke, cerebral ischemia, nephritis,
inflammatory disorders of the lungs and
gastrointestinal tract, and respiratory tract
disorders such as reversible airway obstruction,
chronic asthma and bronchitis (R. G. Pertwee, Curr.
Med. Chem. 6(8), (1999), 635; M. Bensaid, Molecular
Pharmacology . 63 (4), (2003), 908.). Himbacine, a
piperidine alkaloid of the formula has been identified
as a muscarinic receptor antagonist. The total
synthesis of (+)- himbacine is disclosed in
Chackalamannil et al., J. Am. Chem. Soc , 118 ( 1996),
p. 9812-9813. Substituted tricyclic thrombin receptor
antagonists are disclosed in US 6,063,847, US
6,326,380 and U.S. Serial Nos. 09/880222 (WO 01/96330)
and 10/271715. SUMMARY OF THE INVENTION The present
invention relates to compounds represented by the
formula I: formula Ior a pharmaceutically acceptable
salt, solvate, ester or prodrug of said compound, 



wherein represents a double bond or a single bond, as
permitted by the valency requirement; with the proviso
that R3 is absent when the carbon to which R3 would be
attached is part of a double bond; B is -(CH2)n3-,
-(CH2)O-, -(CH2)S-, -(CH2)-NR6-, -C(O)NR6-. -NR6C(O)-,
-(CH2)n4CR12=CR12a (CH2)n5- or -(CH2)n4C C(CH2)n5-
wherein n 3 is 0 .5 n4 and ns are independently 0-2,
and R12 and R12a are independently selected from the
group consisting of hydrogen, alkyl and halogen; A, E,
G, M and J are independently selected from the group
consisting of 4 ; X is , -CH- or -N-, with the proviso
that selection of A, G, M and X do not result in
adjacent oxygen or sulfur atoms; each n is O, 1 or 2
with the proviso that all n variables cannot be O; Het
is a mono-, bi- or tricyclic heteroaromatic group of 5
to 14 atoms comprised of 1 to 13 carbon atoms and 1 to
4 heteroatoms independently selected from the group
consisting of N, O and S, with the proviso that there
are no adjacent oxygen or sulfur atoms present in the
heteroaromatic group, wherein a ring nitrogen can form
an N-oxide or a quaternary group with an alkyl group,
wherein Het is attached to B by a carbon atom ring
member of Het, and wherein the Het group is
substituted by 1 to 4 moieties, W, wherein each W is
independently selected from the group consisting of
hydrogen; alkyl; fluoroalkyl; difluoroalkyl;
trifluoroalkyl; cycloalkyl; heterocycloalkyl;
heterocycloalkyl substituted by alkyl or alkenyl;
alkenyl; R2 1-aryl; R2 1-heteroaryl; R2 1- arylalkyl;
R2 1-aryl-alkenyl; heteroaryl; heteroarylalkyl;
heteroarylalkenyl; hydroxyalkyl; dihydroxyalkyl;
aminoalkyl; alkylaminoalkyl; di-(alkyl)-aminoalkyl;
thioalkyl; alkoxy; alkenyloxy; halogen; -NR4R5 ; -CN;
-OH;-C(O)OR 17 ; -COR16 ; -OS(O2)CF3 ; -CH2OCH2CF3 ;
alkylthio; -C(O)NR 4R5 ; -OCHR6-phenyl; phenoxyalkyl;
-NHCOR 16 ; -NHSO2R16 ; biphenyl; -OC(R6)2COOR7 ;
-OC(R6)2C(O)NR4R5 ; alkoxy substituted by alkyl, amino
or -NHC(O)OR 17 ; aryl;or alkyl optionally substituted
with -NR1R2, -NR1COR2, -NR1CONR1R2, -NR1C(O)OR2,
-NR1S(O)2R2, -NR1S(O)2NR1R2, -C(O)OH, -C(O)OR 1,
-CONR1R2, hydroxyalkyl, alkyl or -S(O)2-alkyl;-C(O)NR
4R5 and heteroaryl; wherein adjacent carbons on the
Het ring can optionally form a ring with a
methylenedioxy group; R1 and R2 are independently
selected from the group consisting of hydrogen, alkyl,
fluoroalkyl, difluoroalkyl, trifluoroalkyl,
cycloalkyl, alkenyl, alkoxy, arylalkyl, arylalkenyl,
heteroarylalkyl, heteroarylalkenyl, hydroxy,
hydroxyalkyl, alkoxyalkyl, aminoalkyl, aryl and
thioalkyl; or R1 and R2 when attached to nitrogen,
taken together, form a mono or bicyclic heterocyclic
ring of 4 to 10 atoms, with 1-3 heteroatoms selected
from -O-, -N-, -S-, -S(O)-, -S(O)2- and with the
proviso that S and O ring atoms are not adjacent to
each other, where said heterocyclic ring is
unsubstituted or substituted with one or more groups
selected from alkyl, halogen, hydroxy, alkoxy, aryloxy
and arylalkoxy; R3 is aralkoxy, aryloxy, heteroaryl,
heteroaralkoxy, -CN, -NO2, -O-aryl, -O-heteroaryl, N3,
-C(O)NR 18R19, -C(=NR 1)NR1R2, -N(R1)C=(NR1)NR1R2;
-N=C(R 1)NR1R2, -NR18C(O)R 19 , -NR18C(O)NR 18R19 ,
-NR18C(O)OR 19 , -NR18S(O)2R19, -NR18S(O)2NR18R19,
-NHNR18R19, -NR18NR18R19 or -alkyl-NR 18R19; R6 is
hydrogen, alkyl or phenyl; R7 is hydrogen or alkyl;
each R13 is independently selected from hydrogen,
alkyl, cycloalkyl, haloalkyl, halogen, -(CH 2WNHC(O)OR
16b, -(CH 2)n6NHC(O)R16b, -(CH 2)n6NHC(O)NR4R5, -(CH
2)n6NHSO2R16, -(CH 2)n6NHSO2NR4R5, and -(CH2)
n6C(O)NR28R29, where n 6 is 0- 



4 ; each R14 is independently selected from the group
consisting of hydrogen, alkyl, -OH, alkoxy, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, halogen, haloalkyl, -(CH
2)n6NHC(O)OR 16b, -(CH 2)n6NHC(O)R16b, -(CH
2)n6NHC(O)NR4R5, -(CH 2)n6NHSO2R16 , -(CH
2)n6NHSO2NR4R5, and-(CH2)n6C(O)NR28R29 where n6 is
0-4; where R4 and R5 are independently selected from
the group consisting of hydrogen, alkyl, phenyl,
benzyl and cycloalkyl, or R4 and R5 together can form
a ring with the nitrogen to which they are attached,
wherein said ring formed by R4 and R5 is optionally
substituted with =0, OH, OR1 or -C(O)OH; or R13 and
R14 taken together form a spirocyclic or a
heterospirocyclic ring of 3-6 ring atoms, wherein said
heterospirocyclic ring contains 2 to 5 carbon ring
atoms and 1 or 2 hetero ring atoms selected from the
group consisting of O, S and N; R16 is independently
selected from the group consisting of hydrogen, alkyl,
phenyl and benzyl; R16a is independently selected from
the group consisting of hydrogen, alkyl, phenyl and
benzyl; R16b is hydrogen, alkoxy, alkyl, alkoxyalkyl-,
R22-O-C(O)-alkyl-, cycloalkyl, R2 1- aryl, R2
1-arylalkyl, haloalkyl, alkenyl, halo substituted
alkenyl, alkynyl, halo substituted alkynyl, R2
1-heteroaryl, (R2 1-heteroaryl)-alkyl-, (R2 1
-heterocycloalkyl)-alkyl-, R28R29N-alkyl-,
R28R29N-C(O)-alkyl-, R28R29N-C(O)O-alkyl-, R28OC(O)N(R
29)-alkyl-, R28S(O)2N(R29)-alkyl-, R28R29N-C(O)-N(R
29)-alkyl-, R28R29N-S(O)2N(R29)-alkyl-, R28-C(O)N(R
29)-alkyl-, R28R29N-S(O)2-alkyl-, HOS(O)2-alkyl-,
(OH)2P(O)2-alkyl-, R28-Salkyl-, R28-S(O)2-alkyl- or
hydroxyalkyl; R17 is independently selected from the
group consisting of hydrogen, alkyl, phenyl and
benzyl; R18 and R19 are hydrogen, alkyl, aryl, R2
1-aryl, heteroaryl, cycloalkyl, heterocyclyl,
alkoxyalkyl, haloalkoxyalkyl, aryloxyalkyl,
arylalkoxyalkyl, heteroaryloxyalkyl,
heteroarylalkoxyalkyl, cycloalkyloxyalkyl,
(heterocyclyl)alkyloxyalkyl, alkoxyalkyloxyalkyl,
-S(O)2-alkyl, -C(NH)NR 1R2 or alkyl substituted with
one or two moieties selected from cycloalkyl, halogen,
hydroxy, -NR1R2, -NR1C(O)R2, -NR1C(O)NR 1R2,
-NR1C(O)OR2, -NR1S(O)2R2, -NR1S(O)2NR1R2, -C(O)OH,
-C(O)OR 1 and -C(O)NR 1R2; or R18 and R19 together
with the nitrogen to which they are attached, form a
mono or bicyclic heterocyclic ring of 4 to 10 atoms,
having 1-3 hetero ring atoms selected from -O-, -N-,
-S-, -S(O)-, -S(O)2. and with the proviso that S and O
atomsare not adjacent to each other, the ring being
unsubstituted or substituted with one or more groups
selected from alkyl, halogen, hydroxy, alkoxy,
aryloxy, arylalkoxy, -NR1R2, -NR1COR2, -NR1C(O)NR 1R2,
-NR1C(O)OR2, -NR1S(O)2R2, -NR1S(O2)NR1R2, -C(O)OR 1,
-CONR1R2 and alkyl substituted with -NR1R2, -NR1COR2,
-NR1CONR1R2, -NR1C(O)OR2, -NR1S(O)2R2, -NR1S(O)2NR1R2,
-C(O)OR 1 or -CONR 1R2; R2 1 is 1 to 3 moieties and
each R2 1 is independently selected from the group
consisting of hydrogen, -CN, -CF3, -OCF3, halogen,
-NO2, alkyl, -OH, alkoxy, alkylamino-,
di-(alkyl)amino-, -NR25R26alkyl-, hydroxyalkyl-,
-C(O)OR 17 , -COR17, -NHCOR 16 , -NHS(O)2R16 ,
-C(NH)-NH 2, -NHS(O)2CH2CF3, -C(O)NR25R26,
-NR25-C(O)-NR 25R26, -S(O)R 13 , -S(O)2R13 , -SR 13 ;
-SO2NR4R5 and -CONR4 R5; or two adjacent R2 1 moieties
can form a methylenedioxy group; R22 is hydrogen,
alkyl, phenyl, benzyl, -COR16 , -CONR 1 R19. -COR 23,
-S(O)R3 1, -S(O)2R3 1, -S(O2)NR24R25 Or -C(O)OR 27;
R23 is , wherein R35 and R3 6 are independently
selected from the group consisting of hydrogen, alkyl,
and R37-substituted alkyl, wherein R37 is selected
from the group consisting of HO-, HS-, CH2S-, -NH2,
phenyl, p-hydroxyphenyl and indolyl; or R23 is alkyl;
haloalkyl; alkenyl; haloalkenyl; alkynyl; cycloalkyl; 



cycloalkylalkyl; cycloalkyl substituted by 1 to 3
substituents selected from the group consisting of
alkoxyalkyl, alkyl, halogen, hydroxy, alkoxy, aryloxy,
arylalkoxy, -NR1R2, -NR1C(O)R2, -NR1C(O)NR1R2,
-NR1C(O)OR2, -NR1S(O)2R2, -NR1S(O)2NR1R2, -C(O)OH,
-C(O)OR 1 and -CONR1R2; aryl; aralkyl; heteroaryl;
heterocycloalkyl; alkyl substituted with -NR1R2,
-NR1COR2, -NR1CONR1R2, -NR1C(O)OR 2, -NR1S(O2)R2,
-NR1S(O2)NR1R2, -C(O)OH, -C(O)OR 1, -CONR1R2 and -SO
3H; R24, R25 and R26 are independently selected from
the group consisting of hydrogen, alkyl, haloalkyl,
alkenyl, alkynyl, aryl, aralkyl, cycloalkyl,
halocycloalkyl, alkoxyalkyl, hydroxy and alkoxy; R27
is 1 to 3 moieties and each R27 is selected from the
group consisting of hydrogen, alkyl, and cycloalkyl,
wherein R27 is optionally substituted with -OH,
-C(O)OH, halogen and alkoxy; R28 and R29 are
independently selected from the group consisting of
hydrogen, alkyl, alkoxy, arylalkyl, heteroaryl,
heteroarylalkyl, hydroxyalkyl, alkoxyalkyl,
heterocyclyl, heterocyclylalkyl, and haloalkyl; orR
and R taken together form a spirocyclic or a
heterospirocyclic ring having 3-6 ring atoms; R and R
are independently selected from the group consisting
of hydrogen, R34- alkyl, R34 alkenyl, R34-alkynyl,
R40-heterocycloalkyl, R38-aryl, R38-aralkyl, R42-
cycloalkyl, R42-cycloalkenyl, -OH, -OC(O)R 43, -C(O)OR
43, -C(O)R 43, -C(O)NR 43R44, -NR 43R44, -NR 43C(O)R
44, -NR 43C(O)NR 44R45, -NHS(O) 2R43, -OC(O)NR 43R44,
R37- alkoxy, R37-alkenyloxy, R37-alkynyloxy,
R40-heterocycloalkyloxy, R42-cycloalkyloxy,
R42-cyclo-alkenyloxy, R42-cycloalkyl-NH-, -NHSO 2NHR16
and-CH(=NOR 17 ).; or R32 and R33 can be combined to
form a ring structure Q, below where R9 is hydrogen,
OH, alkoxy, halogen or haloalkyl; Q is fused
R-substituted aryl, R-substituted heteroaryl,
R-substituted heterocyclic ring of 4-8 atoms
containing 1-3 heteroatoms selected from O, S, S(O),
S(O)2 and NR22 with the proviso that S and O cannot be
adjacent to one another; or Q is wherein R10 and R11
are independently selected from the group consisting
of R1 and -OR1, provided that when ring Q is aromatic
and the carbon atoms bearing R10 and R11 are connected
by a double bond, R10 and R11 are absent;R is 1 to 5
moieties and each R is independently selected from the
group consisting of hydrogen, alkyl, halogen, hydroxy,
amino, alkylamino, dialkylamino, alkoxy, -COR 1 ,
-C(O)OR 17 , -C(O)NR4R5, -SOR1 , -S(O2)R 16 ,
-NR16COR16 a -NR1 6 C(O)OR 1 a , -NR 1 6CONR4R5,
-NR16S(O2)NR4R5, fluoroalkyl, difluoroalkyl,
trifluoroalkyl, cycloalkyl, alkenyl, arylalkyl,
arylalkenyl, heteroarylalkyl, heteroarylalkenyl,
hydroxyalkyl, aminoalkyl, aryl and thioalkyl; R34 is 1
to 3 moieties and each R34 is independently selected
from the group consisting of hydrogen, halogen, -OH,
alkoxy, R47-aryl, alkyl-C(O)-, alkenyl-C(O)-,
alkynyl-C(O)-, heterocycloalkyl, R39-cycloalkyl,
R39-cycloalkenyl, -OC(O)R43, -C(O)OR43, -C(O)R43,
-C(O)NR43R44, -NR43R44, -NR43C(O)R44, -NR43C(O)NR44R45
, -NHSO2R43, -OC(O)NR43R44, R34-alkenyloxy,
R34-alkynyloxy, R40-heterocycloalkyloxy, R42-
cycloalkyloxy, R42-cycloalkenyloxy,
R42-cycloalkyl-NH-, -NHSO 2NHR16 and -CH(=NOR 17) ;
R38 is 1 to 3 moieties and each R38 is independently
selected from the group consisting of hydrogen,
heterocycloalkyl, halogen, -C(O)OR48, -CN,
-C(O)NR49R50, -NR5 1C(O)R52 , -OR48, cycloalkyl,
cycloalkylalkyl, alkylcycloalkylalkyl,
haloalkylcycloalkylalkyl, hydroxyalkyl, alkoxyalkyl,
and R52-heteroaryl; or two R38 groups on adjacent ring
carbons form a fused methylenedioxy group; R39 is 1 to
3 moieties and each R39 is independently selected from
the group 



consisting of hydrogen, halogen and alkoxy; R40 is 1
to 3 moieties and each R40 is independently selected
from the group consisting of hydrogen, R4 1-alkyl, R4
1-alkenyl and R4 1-alkynyl; R4 1 is hydrogen, -OH or
alkoxy; R42 is 1 to 3 moieties and each R42 is
independently selected from the group consisting of
hydrogen, alkyl, -OH, alkoxy and halogen; R43, R44 and
R45 are independently selected from the group
consisting of hydrogen, alkyl, alkoxyalkyl,
R38-arylalkyl, R46-cycloalkyl, R53 cycloalkylalkyl,
R38-aryl, heterocycloalkyl, heteroaryl,
heterocycloalkylalkyl and heteroarylalkyl; R46 is
hydrogen, alkyl, hydroxyalkyl or alkoxy; R47 is 1 to 3
moieties and each R47 is independently selected from
the group consisting of hydrogen, alkyl, -OH, halogen,
-CN, alkoxy, trihaloalkoxy, alkylamino,
di(alkyl)amino, -OCF3, hydroxyalkyl, -CHO,
-C(O)alkylamino, -C(O)di(alkyl)amino, -NH2,
-NHC(O)alkyl and -N(alkyl)C(O)alkyl;R48 is hydrogen,
alkyl, haloalkyl, dihaloalkyl or trifluoroalkyl; R49
and R50 are independently selected from the group
consisting of hydrogen, alkyl, aralkyl, phenyl and
cycloalkyl, or R49 and R50 together are -(CH 2)4- ,
-(CH2) - or -(CH 2)2-NR39-(CH2)2- and form a ring with
the nitrogen to which they are attached; R5 1 and R52
are independently selected from the group consisting
of hydrogen, alkyl, aralkyl, phenyl and cycloalkyl, or
R5 1 and R52 in the group -NR39C(O)R40, together with
the nitrogen atoms to which they are attached, form a
cyclic lactam having 5-8 ring members; R53 is
hydrogen, alkoxy, -SOR 16 , -SO2R17 , -C(O)OR 17 ,
-C(O)NR 1 R1 alkyl, halogen, fluoroalkyl,
difluoroalkyl, trifluoroalkyl, cycloalkyl, alkenyl,
aralkyl, arylalkenyl, heteroarylalkyl,
heteroarylalkenyl, hydroxyalkyl, aminoalkyl, aryl,
thioalkyl, alkoxyalkyl or alkylaminoalkyl; and R54 is
selected from the group consisting of hydrogen; alkyl;
fluoroalkyl; difluoroalkyl; trifluoroalkyl;
cycloalkyl; cycloalkyl substituted by 1 to 3
substituents selected from the group consisting of
alkoxyalkyl, alkyl, halogen, hydroxy, alkoxy, aryloxy,
arylalkoxy, -NR1R2, -NR1C(O)R2, -NR1C(O)NR 1R2,
-NR1C(O)OR2, -NR1S(O)2R2, -NR1S(O)2NR1R2, -C(O)OH,
-C(O)OR 1 and -CONR 1R2; alkenyl; alkoxy; arylalkyl;
arylalkenyl; heteroarylalkyl; heteroarylalkenyl;
hydroxy; alkoxy; hydroxyalkyl; alkoxyalkyl;
aminoalkyl; aryl; heteroaryl; thioalkyl and alkyl
substituted by 1 to 3 subsituents selected from the
group consisting of urea, sulfonamide, carboxamide,
carboxylic acid, carboxylic ester and sulfonyl urea.
Pharmaceutical compositions comprising at least one
compound of formula I and a pharmaceutically
acceptable carrier are also provided. The compounds of
the present invention can be useful as Thrombin
receptor antagonists, also known as PAR-1 antagonists,
or as cannabinoid (CB2) receptor antagonists. Thrombin
receptor antagonist compounds of the present invention
can have anti-thrombotic, anti-platelet aggregation,
anti-atherosclerotic, anti-restenotic anti-coagulant,
and/or anti-inflammatory activity. CB2 receptor
inhibitor compounds of the present inventio can be
useful for the treatment of rheumatoid arthritis,
systemic lupus erythematosus, multiple sclerosis,
diabetes, osteoporosis, renal ischemia, cerebral
stroke, cerebral ischemia, nephritis, inflammatory
disorders of the lungs and gastrointestinal tract, and
respiratory tract disorders such as reversible airway
obstruction, chronic asthma and bronchitis.Compounds
of the invention can be useful for the treatment of
thrombosis, atherosclerosis, restenosis, hypertension,
angina pectoris, angiogenesis related disorders,
arrhythmia, a cardiovascular or circulatory disease or
condition, heart failure, acute coronary syndrome
(ACS), myocardial infarction, glomerulonephritis,
thrombotic stroke, thromboembolytic stroke, peripheral
vascular diseases, deep vein 



thrombosis, venous thromboembolism, a cardiovascular
disease associated with hormone replacement therapy,
disseminated intravascular coagulation syndrome,
cerebral infarction, migraine, erectile dysfunction,
rheumatoid arthritis, rheumatism, astrogliosis, a
fibrotic disorder of the liver, kidney, lung or
intestinal tract, systemic lupus erythematosus,
multiple sclerosis, osteoporosis, renal disease, acute
renal failure, chronic renal failure, renal vascular
homeostasis, renal ischemia, bladder inflammation,
diabetes, diabetic neuropathy, cerebral stroke,
cerebral ischemia, nephritis, cancer, melanoma, renal
cell carcinoma, neuropathy, malignant tumors,
neurodegenerative and/or neurotoxic diseases,
conditions or injuries, Alzheimer's disease, an
inflammatory disease or condition, asthma, glaucoma,
macular degeneration, psoriasis, endothelial
dysfunction disorders of the liver, kidney or lung,
inflammatory disorders of the lungs and
gastrointestinal tract, respiratory tract disease or
condition, radiation fibrosis, endothelial
dysfunction, periodontal diseases or wounds, or a
spinal cord injury, or a symptom or result thereof, as
well as other disorders in which thrombin and its
receptor play a pathological role. In particular,
compounds of the present invention can be used to
treat acute coronary syndrome, myocardial infarction
ot thrombotic stroke. Compounds of the present
invention can also be used in a method to treat or
prevent a condition associated with cardiopulmonary
bypass surgery (CPB) comprising administering an
effective amount of at least one thrombin receptor
antagonist to a subject of said surgery. CPB surgery
includes coronary artery bypass surgery (CABG),
cardiac valvular repair and replacement surgery,
pericardial and aortic repair surgeries. In
particular, the present invention relates to a method
of treating or preventing a condition associated with
CABG surgery comprising administering an effective
amount of at least one thrombin receptor antagonist to
a subject of said surgery. The conditions associated
with CABG are selected from the group consisting of:
bleeding; thrombotic vascular events such as
thrombosis, restenosis; vein graft failure; artery
graft failure; atherosclerosis, angina pectoris;
myocardial ischemia; acute coronary syndrome
myocardial infarction; heart failure;arrhythmia;
hypertension; transient ischemic attack; cerebral
function impairment; thromboembolic stroke; cerebral
ischemia; cerebral infarction; thrombophlebitis; deep
vein thrombosis; and, peripheral vascular disease. In
another embodiment, compounds of the present invention
can be useful in a method for treating and/or
preventing radiation- and/or chemical-induced toxicity
in non-malignant tissue in a patient comprising
administering a therapeutically effective amount of at
least one compound of formula I. In particular, the
radiation- and/or chemical-induced toxicity is one or
more of intestinal fibrosis, pneumonitis, and
mucositis. In a preferred embodiment, the radiation-
and/or chemical-induced toxicity is intestinal
fibrosis. In another preferred embodiment, the
radiation- and/or chemicalinduced toxicity is oral
mucositis. In yet another embodiment, the radiation-
and/or chemical-induced toxicity is intestinal
mucositis, intestinal fibrosis, intestinal radiation
syndrome, or pathophysiological manifestations of
intestinal radiation exposure. The present invention
also provides methods for reducing structural
radiation injury in a patient that will be exposed, is
concurrently exposed, or was exposed to radiation
and/or chemical toxicity, comprising administering a
therapeutically effective amount of at least one
compound of formula I. The present invention also
provides methods for reducing inflammation in a
patient that will be exposed, is concurrently exposed,
or was exposed to radiation and/or chemical toxicity,
comprising administering a therapeutically effective
amount of at least one compound of formula I. The
present invention also provides methods for adverse
tissue remodeling in a patient that will be exposed,
is concurrently exposed, or was exposed to radiation
and/or chemical toxicity, comprising administering a
therapeutically effective amount 



of at least one compound of formula I . The present
invention also provides methods for reducing
fibroproliferative tissue effects in a patient that
will be exposed, is concurrently exposed, or was
exposed to radiation and/or chemical toxicity,
comprising administering a therapeutically effective
amount of at least one compound of formula I . The
present invention further provides methods useful for
treating a cell proliferative disorder in a patient
suffering therefrom comprising administering a
therapeutically effective amount of at least one
compound of formula I . In one embodiment, the cell
proliferative disorder is pancreatic cancer, glioma,
ovarian cancer, colorectal and/or colon cancer, breast
cancer, prostate cancer, thyroid cancer, lung cancer,
melanoma, or stomach cancer. In one embodiment, the
gliomais an anaplastic astrocytoma. In another
embodiment, the glioma is a glioblastoma multiforme.
As used above, the term inflammatory disease or
condition includes irritable bowel syndrome, Crohn's
disease, nephritis or a radiation- or chemotherapy-
induced proliferative or inflammatory disorder of the
gastrointestinal tract, lung, urinary bladder,
gastrointestinal tract or other organ. The term
respiratory tract disease or condition includes
reversible airway obstruction, asthma, chronic asthma,
bronchitis or chronic airways disease. "Cancer"
includes renal cell carcinoma or an angiogenesis
related disorder. "Neurodegenerative disease" includes
Parkinson's disease, amyotropic lateral sclerosis,
Alzheimer's disease, Huntington's disease or Wilson's
disease. Certain embodiments of this invention also
relate to a method of using an effective amount of at
least one compound of Formula I in combination with
one or more additional agents for the treatment of
thrombosis, atherosclerosis, restenosis, hypertension,
angina pectoris, angiogenesis related disorders,
arrhythmia, a cardiovascular or circulatory disease or
condition, heart failure, acute coronary syndrome
(ACS), myocardial infarction, glomerulonephritis,
thrombotic stroke, thromboembolytic stroke, peripheral
vascular diseases, deep vein thrombosis, venous
thromboembolism, a cardiovascular disease associated
with hormone replacement therapy, disseminated
intravascular coagulation syndrome, cerebral
infarction, migraine, erectile dysfunction, rheumatoid
arthritis, rheumatism, astrogliosis, a fibrotic
disorder of the liver, kidney, lung or intestinal
tract, systemic lupus erythematosus, multiple
sclerosis, osteoporosis, renal disease, acute renal
failure, chronic renal failure, renal vascular
homeostasis, renal ischemia, bladder inflammation,
diabetes, diabetic neuropathy, cerebral stroke,
cerebral ischemia, nephritis, cancer, melanoma, renal
cell carcinoma, neuropathy, malignant tumors,
neurodegenerative and/or neurotoxic diseases,
conditions or injuries, Alzheimer's disease, an
inflammatory disease or condition, asthma, glaucoma,
macular degeneration, psoriasis, endothelial
dysfunction disorders of the liver, kidney or lung,
inflammatory disorders of the lungs and
gastrointestinal tract, respiratory tract disease or
condition, radiation fibrosis, endothelial
dysfunction, periodontal diseases or wounds, or a
spinal cord injury, or a symptom or result thereof. It
is contemplated that a combination of this invention
may be useful in treating more than one of the
diseases listed.For treating and/or preventing
radiation- and/or chemical-induced toxicity in
non-malignant tissue, the present invention includes
administering to a patient in need of such treatment
an effective amount of a combination of one or more
compounds of formula I and one or more
radiation-response modifiers selected from the group
consisting of Kepivance(tm) (palifermin), L-glutamine,
teduglutide, sucralfate mouth rinses, iseganan,
lactoferrin, mesna and trefoil factor. For treating a
cell proliferative disorder the present invention
includes administering to a patient in need of such
tretment an effective amount of a combination of one
or more compounds of formula I and another
antineoplastic 



agent. In one embodiment, the other antineoplastic
agent is temozolomide and the cell proliferative
disorder is glioma. In another embodiment, the other
antineoplastic agent is interferon and the cell
proliferative disorder is melanoma. In one embodiment,
the other antineoplastic agent is PEG-lntron
(peginterferon alpha-2b) and the cell proliferative
disorder is melanoma. Pharmaceutical compositions
comprising a therapeutically effective amount of a
combination of at least one compound of formula I and
at least one additional cardiovascular agent in a
pharmaceutically acceptable carrier are also provided.
Pharmaceutical compositions comprising a
therapeutically effective amount of a combination of
at least one compound of formula I and a
radiation-response modifier in a pharmaceutically
acceptable carrier are also provided. Pharmaceutical
compositions comprising a therapeutically effective
amount of a combination of at least one compound of
formula I and an antineoplastic agent in a
pharmaceutically acceptable carrier are also provided.
It is further contemplated that the combination of the
invention can be provided as a kit comprising in a
single package at least one compound of formula I in a
pharmaceutical composition, and at least one separate
pharmaceutical composition comprising a cardiovascular
agent, a radiation-response modifier, or an
antineoplastic agent. DETAILED DESCRIPTION: In one
embodiment, the present invention provides compounds
represented by structural formula I , or
pharmaceutically acceptable salt thereof, wherein the
various moieties are as described as above.For
compounds of Formula I, preferred embodiments of the
compounds of formula I are as follows:Additional
preferred embodiments of the compounds of formula I
are as follows: More preferred embodiments are those
compounds of formula I where E is -0-; M iS -(CR
1R2)-; X is -C(H)-; R3 is H; R9 is H; R10 is H or
alkyl; R1 1 is H or alkyl; R32 is H or alkyl; R33 is H
or alkyl; B is -CR12=CR12a- ; R12 and R12a are H;Het
is aryl, aryl substituted by W, heteroaryl or
heteroaryl substituted by W; and W is aryl or aryl
substituted with the 1 to 3 moieties comprising
halogen, alkyl, -CF3 -CN, -OH or -O-alkyl. More
preferred embodiments are those compounds of formula I
where: E is -O-; G is -CH 2- ; X is -C(H)-; R3 is H;
R9 is H; R10 is H or -CH 3; R1 1 is H or -CH 3; R32 is
H or -CH 3; R33 is H or -CH 3; B is -CH=CH-; 



and In one embodiment of a compound of formula I
wherein E is -O-;M iS -(CR 1R2)-; X is -C(H)-; R3 is
H; R9 is H; R10 is H or alkyl; R1 1 is H or alkyl; R32
and R33 are combined to form a ring structure Q, below
where Q is Het is aryl, aryl substituted by W,
heteroaryl or heteroaryl substituted by W; and W is
aryl or aryl substituted with the 1 to 3 moieties
comprising halogen, alkyl, -CF3, -CN, -OH or -O-alkyl.
In an embodiment of a compound of formula I, E is -O-;
G is -CH 2- ; X is -C(H)-; R3 is H; R9 is H; R10 is H
or -CH 3; R1 1 is H or -CH 3; R32 and R33 are combined
to form a ring structure Q, below where Q is B is
-CH=CH-; and In another embodiment of a compound of
formula I, E is -N(H)- or -N(alkyl)-;A is -N(H)-,
-N(alkyl)-, Or -(CR 1R2)-; M iS -(CR 1R2)-; X is
-C(H)-; R3 is H; R9 is H; R10 is H or alkyl; R11 is H
or alkyl; R32 and R33 are combined to form a ring
structure Q, below where Q is Het is aryl, aryl
substituted by W, heteroaryl or heteroaryl substituted
by W; and W is aryl or aryl substituted with the 1 to
3 moieties comprising halogen, alkyl, -CF3, -CN, -OH
or -O-alkyl. In another embodiment of a compound of
formula I, E is -N(H)- or -N(alkyl)-;G is -CH 2- ; X
is -C(H)-; R3 is H; R9 is H; R10 is H or -CH 3; R11 is
H or -CH 3; R32 and R33 are combined to form a ring
structure Q, below where Q B is -CH=CH-; Het is and 



In another embodiment of a compound of formula I,A is
-N(H)-Or -N(alkyl)-; G is -N=; M is -(CR 1R2)-; X is
-C(H)-; R3 is H; R9 is H; R10 is H or alkyl; R1 1 is H
or alkyl; R32 and R33 are combined to form a ring
structure Q, below where Q is Het is aryl, aryl
substituted by W, heteroaryl or heteroaryl substituted
by W; and W is aryl or aryl substituted with the 1 to
3 moieties comprising halogen, alkyl, -CF3, -CN. -OH
or -O-alkyl. In another embodiment of a compound of
formula I, A iS -N(H)-Or -N(CH 3)-; R10 is H or -CH 3;
R11 is H or -CH 3; R32 and R33 are combined to form a
ring structure Q, belowwhere Q is B is -CH=CH-; Het is
and In another embodiment of a compound of formula I,
E is -O-; M iS -(CR 1R2)-; X is -C(H)-; R3 is H; R9 is
H;F, T10 is H or alkyl; R>1"1 is H or alkyl; R32 and
R33 are combined to form a ring structure Q, below
where Q is Het is aryl, aryl substituted by W,
heteroaryl or heteroaryl substituted by W; and W is
aryl or aryl substituted with the 1 to 3 moieties
comprising halogen, alkyl, -CF3, -CN, -OH or -O-alkyl.
In an embodiment of a compound of formula I, E is -O-;
G is -CH(CH 3)-; X is -C(H)-; R3 is H; R9 is H; R10 is
H or -CH 3; R1 1 is H or -CH 3; R32 and R33 are
combined to form a ring structure Q, belowwhere Q is B
is -CH=CH-; and For compounds of Formula I, further
preferred embodiments are as follows: In an embodiment
of a compound of formula I where:METHOD OF SURFACE
MANUFACTURE WITH AN APEX DECENTERED FROM A SPINDLE
AXIS FIELD OF THE INVENTION 



[0001] The embodiments found in this disclosure are
related to manufacturing surfaces with the axis
decentered from the spindle axis. In particular, one
embodiment is related to compensating for tool
geometry in cutting processes that involve an
oscillating tool. BACKGROUND OF THE INVENTION [0002]
Lathing lenses was the favored technique for producing
rigid gas permeable lenses (RGPs). With the advent of
computer numerical control (CNC) lathing contact
lenses became a more viable means of mass producing
lenses, although DSM (double-sided molding) processes
may be the most preferred way. [0003] Lathing may be a
preferred technique for creating specialty lenses,
such as lenses for presbyopia and astigmatism, or for
custom lenses. As a manufacturing technique, lathing
requires specific tolerances, much like any other
process but tool wear/compensation may also require
additional machining steps to achieve desired
tolerances. [0004] Lathing may be used to create front
and/or back surfaces of lenses and/or of lens molds.
In back surface lathing or machining, a blank or
button may be used. The blank may be fed into a chuck
to hold the button. Once the blank is held by the
chuck, the spindle holding the chuck and button begins
o rotate and feed or advance toward the cutting tools.
Cutting tools may be madeof various materials.
Exemplary or preferred materials include extremely
hard materials, such as diamonds and the like. The
first step in lathing a lens or a mold is to lathe the
blank into the proper part diameter. Next, a roughing
tool may be used to cut the initial back surface
geometry using a plurality of preprogrammed cuts.
Typically another step is needed to make the final
cuts. Each progressive path cut may be adjusted for
depth and geometry by adjusting the feed or advance
amount, and/or the spindle speed. The back surface of
the blank/part may also be polished in any
conventional manner. [0005] After the back surface is
machined, the front surface may be blocked. In this
process, the part may be mounted onto a front surface
tool using low melting point wax. This step of wax
mounting is desirable to help avoid the potential
situation wherein the back surface is not at right
angles to the axis of the spindle, which may result in
unwanted prism in the created mold or lens. After
blocking/mounting, the front surface is lathed.
Similar to the back surface lathing, the
partially-finished part (button) is fixed into or onto
a chuck to hold the partially-finished button. The
partially-finished button must be located by the
lathes, which is usually accomplished with a sensor
probe that establishes the center reference point.
This reference point allows a computer/controller in a
computer numerical control lathe to calculate the
amount the cutting tool must feed or advance in order
to arrive at the required or desired center thickness
of the lens. [0006] The processes described above are
typically used for symmetric designs. Oftentimes
lenses and lens molds are needed that are not
symmetrical,such as for example, lenses designed for
presbyopia or astigmatism. These types of lenses and
corresponding molds may have optical or manufacturing
axes that are not the same axis as the spindle and/or
the center of the lens. For example, the part may need
to be cut from the point of maximum thickness, which
may not be the geometric center of the part.
Techniques used for creating these lenses or molds
include offsetting the part such that the axis of the
part aligns with the center axis of the spindle. This
method is inefficient as the part must be moved
multiple times to cut and finish the geometry. The
present invention seeks to correct these and other
deficiencies in the prior art. [0007] As would be
obvious to one skilled in the art, many variations and
modifications of the embodiments found in this
application may be effected 



without departing from the spirit and scope of the
novel concepts of the disclosure. SUMMARY OF THE
INVENTION [0008] In accomplishing the foregoing, there
is provided, in accordance with one aspect of the
present invention, a method for cutting a surface with
the apex of a part decentered from the spindle axis,
the method including the steps of aligning a
decentralized apex with a spindle axis; defining a
central axis as a radial distance from the spindle
axis; characterizing part design as a series of
points; translating the series of points into a
stacked elevational map; storing the stacked
elevational map as a first mini-file; compensating for
tool geometry; creating a second mini-file with the
geometry-compensated values; transmittingthe second
mini-file to a computer numerical control lathe; and
cutting part material with an oscillating tool
according to the second mini-file. [0009] In
embodiments and accordance with another aspect of the
present invention, there is provided a method for
compensating for diamond tool geometry which may
include the steps of creating a representation of a
part surface; calculating the X and Z values for
specific locations; calculating the desired position
of a diamond tool relative to the surface point to be
cut; compensating for the diamond tool radius to
determine proper tool position to generate
recalculated points; and calculating a
geometry-compensated zero meridian. The method may, in
embodiments, include aspects wherein the step of
creating a representation of a part includes
representing a part surface as a spiral and defining
meridians within the spiral. In still other
embodiments, the step of calculating the X and Z
values for specific locations may further include
measuring the distance between two curves of the
spiral, then dividing the distance between the curves
by the number of meridians, and equating a Z value
along the zero meridian. [00010] In still another
embodiment, the method may include aspects wherein
calculating the desired position of a diamond tool
includes projecting a line at the tool axis angle from
the zero meridian to the meridian being compensated;
and projecting a vector normal to the point determined
in the preceding step to find the center of the
diamond tool. The tool axis angle may be between about
0 degrees and about 45 degrees. In further
embodiments, the compensating step may also include
offsetting the desired surface location by thetool
radius value perpendicular to the current meridian.
The step of calculating a geometry-compensated zero
meridian may further include rotating the recalculated
points about the origin by a tool axis angle, and
averaging the values of the highest and lowest
meridians at each point calculated. The method may
further include the step of recording all tool
geometry compensated values in a mini-file. Exemplary
surfaces or parts which may be produced according to
the method of the invention include, for example,
lenses and lens molds. BRIEF DESCRIPTION OF THE
DRAWINGS [00011] Figure 1 shows an exemplary lens or
surface of a lens mold in which the optical axis is
not aligned with the central axis. [00012] Figure 2
depicts a build-map of the lens or surface of a lens
mold of Figure 1. [00013] Figure 3 depicts a spiral
representation of a lens or mold geometry. [00014]
Figure 4 depicts the spiral representation of Figure 3
with defined meridian points. [00015] Figure 5 depicts
a representation of the tool geometry compensation
method.DETAILED DESCRIPTION [00016] Reference now will
be made in detail to the embodiments of the invention.
It will be apparent to those skilled in the art that
various modifications 



and variations can be made without departing from the
scope or spirit of the invention. For instance,
features illustrated or described as part of one
embodiment, can be used on another embodiment to yield
a still further embodiment. Thus, it is intended that
the present invention cover such modifications and
variations as come within the scope of the appended
claims and their equivalents. Other objects, features
and aspects of the present invention are disclosed in
or are obvious from the following detailed
description. It is to be understood by one of ordinary
skill in the art that the present discussion is a
description of exemplary embodiments only, and is not
intended as limiting the broader aspects of the
present invention. [00017] 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 invention
belongs. Generally, the nomenclature used herein and
the manufacturing procedures 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 inventors also
contemplate the plural of that term. [00018] The
embodiments found herein seek to provide an efficient
method for lathing a surface with the axis decentered
from the spindle axis using anoscillating tool. This
method is an improvement over the prior art and
provides a method in which part "re-chucking" during
the cutting operation is minimized. [00019] Referring
to Figure 1, a schematic of a side sectional view of
lens design is shown. In Figure 1, lens 10 is shown in
which the optical apex 20 is decentered from the
central axis 30 of the lens 10. In this embodiment,
the axis of the spindle (not shown for clarity) is not
aligned with the apex 20 of the part (lens), or point
or maximum thickness of the part. Rather, the apex 20
of the part lies offset from the central axis 30 and
the spindle axis, and may further be offset from the
optical axis (shown as dotted line 40) of the lens 10.
The spindle axis and the optical axis may be aligned.
[00020] Computer numerical control lathing is
accomplished by programming the lathe to cut according
to a lens or mold design. This can be accomplished
through mathematics and various types of software
including software capable of representing a
three-dimensional image and CAD/CAM software. For all
purposes, however, the lens or mold design must be
"translated" into a series of points that can be fit
to a mathematically defined curve that the computer
numerical control lathe can recognize and cut. [00021]
In one embodiment, the design may first be categorized
by dividing it into sections. Once the design has been
captured as a series of points, the design can be
translated into a stacked elevational map of the part
70, which may be such as a lens or mold, as shown in
Figure 3. This information or data is stored as a
"mini-file", that is, a data file containing
information which includes both the information for
the header or identification of the lens, and
informationabout the geometry of a lens, which data is
in a form that is interpretable by a
computer-controlled manufacturing device such as a
computer-controlled lathe. Additional information
relating to methods for converting a desired lens
design to a geometry of a contact lens that is to be
produced in a computer-controlled manufacturing system
is disclosed in U.S. Patent Application Publication
No. 20060055876A1 , which published on March 16, 2006.
[00022] The mini-file creates the build-map, for
example, such as the buildmap 50 shown in Figure 2.
Each of the lines 60 illustrated in Figure 2 defines a
path that the cutting tool follows to cut that
particular cross section of the lens. For purposes of
clarity, only a few lines 60 are shown in Figure 2;
however, it is to be understood that many more paths
for the cutting tool to follow may be and, 



conventionally are, described and utilized.
Oscillating tools are defined by having a diamond
cutting tool (or other cutting part) mounted on a
Variform (available from Precitech, Inc., having
offices in Keene, New Hampshire) or other suitable
device which has the ability to oscillate as the
spindle of the lathe rotates, creating a non
rotationally symmetrical surface. [00023] For
oscillating tools, an additional step must be taken
after a minifile is created. This step, referred to as
"tool geometry compensation", is designed to
compensate for the radius and shape of the diamond
tool and is distinct from, for example, simple tool
wear compensation. When the diamond tool oscillates in
and out of the part, the computer numerical control
system on the lathe calculates or controls the cut as
if the diamond tip of the tool is a theoretical sharp,
that is, a finite point not having an appreciable
radius. Inpractice, any diamond tip has a radius that
is unique for each diamond. If this tip radius is not
compensated for, undesired effects will occur, such a
tool drag across the part to be cut. [00024] The first
step in tool geometry compensation may include reading
a pre-generated mini-file into a computer memory.
Next, referring again to Figure 3, the spiral
step-over distance (the distance between the meridian
lines 74 along the spiral rings 72, which spiral rings
are generated during a machining/cutting process), is
represented on the surface of the desired part design
as shown in Figure 3. This spiral can be calculated
based upon the appropriate revolutions per minute and
feed rate specified by the tool compensation program
or other source. The number of spiral rings (i.e., the
number of revolutions) created is determined by the
feed rate and spindle revolutions per minute. More
spiral rings are created with slower feed rate and
higher revolutions per minute. [00025] Once the spiral
step is plotted, the distance between two curves of
the spiral is calculated. The number of meridians
defining the surface of the part is pre-determined by
the mini-file (for example, 24, 96, or 384 meridians).
The meridians represent the cross section of the
surface at a particular angle. When larger numbers of
meridians are used, the size of the mini-file
increases; however the representation of the actual
surface is more accurate. The distance between any two
spiral curves along a given meridian is then
preferably divided by the number of meridians to
establish the X location of each point 76 on the
meridian as is shown in Figure 4 . For purposes of
clarity, only 4 location points76 are shown in Figure
4; however, it is to be understood that many more
points may be described and utilized. [00026]
Referring to Figure 5, one aspect of the compensation
methodology is shown. After the X location of the
uncompensated surface points is established, the X
location may be matched to the Z location on the zero
meridian shown as line 100. The zero meridian 100 is a
2-dimensional path that corresponds to the defined
path of the lathe slides, which is preferably an
average of all of the meridians. The X locations are
indicated by the current slice diameter, represented
by line 250. For every X location along line 250 there
is only one Z location on the zero meridian 100. For
each point on the zero meridian 100, a line 200 (the
tool axis angle) may be projected at the oscillating
tool angle until it intersects the meridian being
compensated (current meridian 150). This tool axis
angle 200 is set as defined in the lathe
configuration, and may be of any angle between and
including 0 degrees and 45 degrees. [00027] At the
intersection of the projected line 200 (the tool axis
angle) from the preceding step and the current
meridian 150 being compensated, a new vector (not
shown) may be projected normal to the meridian being
compensated 150 to find the center 300 of the diamond
tool represented by circle 350. The 



radius of the diamond tool is known and hence, can be
programmed. This point 300 represents the
uncompensated diamond tool center. Referring to Figure
5, the intersection of a horizontal tangent line
(shown as dotted line F-H) and the diamond radius is
the theoretical sharp; a diamond with a radius of 0.
The center of the diamond having a radius of 0, on
this lathe is taken to be point "G", whichis depicted
by location G in Figure 5. Location G is the location
where the cut may be applied to adhere to the lens
design. A different "location G" exists for each X and
Z. The collection of all of the generated location G's
(for each X and Z) is the true compensated surface for
the particular diamond tool. The true compensated
surface is to compensate for the diamond radius, which
is unaccounted for in the lathe software for an
oscillating surface, the value of the theoretical
sharp is used to determine the geometry-compensated
position. The value for the theoretical sharp is
determined by the type of lathe used and the lathe
compensation program. This process is repeated for
each meridian in the spiral to create a series of new
points. [00028] Furthermore, the intersection of
horizontal tangent lines and vertical tangent lines
bounding the diamond radius describe a square such as
the square shown in Figure 5 described by horizontal
lines A-C and F-H, and vertical lines A-F and C-H . In
some embodiments and/or for other tooling equipment,
the value used to determine the geometry-compensated
position may be at point or location "A" as described
above, while for other embodiments and/or for other
tooling equipment, the value may be at any of points
A, B, C, D, E1 F, G or H as shown, where points or
locations A, C, H and F are located at the
intersections of the horizontal and vertical tangent
lines, and points B, D, E and G are located at the
intersection of the horizontal and vertical tangent
lines with the diamond radius. [00029] After all
points are determined according to the above method, a
new zero meridian must be calculated. This is
accomplished by theoreticallyrotating all calculated
values about the origin at the tool axis angle and
calculating the average of the highest and lowest
meridians. This average represents the new
geometry-compensation zero meridian, which compensates
to create the correct tool cutting path for the lathe
slide to follow. After these calculations are
completed the new values are saved as a second
mini-file. This mini-file is then transmitted to the
computer numerical control lathe. [00030] The
invention has been described in detail, with
particular reference to certain preferred embodiments,
in order to enable the reader to practice the
invention without undue experimentation. A person
having ordinary skill in the art will readily
recognize that many of the previous components,
compositions, and/or parameters may be varied or
modified to a reasonable extent without departing from
the scope and spirit of the invention. Furthermore,
titles, headings, example materials or the like are
provided to enhance the reader's comprehension of this
document, and should not be read as limiting the scope
of the present invention. Accordingly, the invention
is defined by the following claims, and reasonable
extensions and equivalents thereof.We claim: 1. A
method for cutting a surface with the apex of a part
decentered from the spindle axis comprising: aligning
a decentralized apex with a spindle axis; defining a
central axis as a radial distance from the spindle
axis; characterizing part design as a series of
points; translating the series of points into a
stacked elevational map; storing the stacked
elevational map as a first mini-file; compensating for
tool geometry; creating a second mini-file with the
geometry-compensated values; 



transmitting the second mini-file to a computer
numerical control lathe; and cutting part material
with an oscillating tool according to the second
minifile. 2. A method for compensating for diamond
tool geometry comprising: creating a representation of
a part surface; calculating the X and Z values for
specific locations; calculating the desired position
of a diamond tool relative to the surface point to be
cut; compensating for the diamond tool radius to
determine proper tool position to generate
recalculated points; and calculating a
geometry-compensated zero meridian.3. The method of
claim 2 wherein the creating step includes
representing a part surface as a spiral and defining
meridians within the spiral. 4 . The method of claim 3
wherein calculating the X and Z values for specific
locations comprises: measuring the distance between
two curves of the spiral; dividing the distance
between the curves by the number of meridians; and
equating a Z value along the zero meridian. 5. The
method of claim 2 , wherein calculating the desired
position of a diamond tool comprises: projecting a
line at the tool axis angle from the zero meridian to
the meridian being compensated; and projecting a
vector normal to the point determined in the preceding
step to find the center of the diamond tool. 6. The
method of claim 2, wherein the compensating step
further comprises offsetting the desired surface
location by the tool radius value perpendicular to the
current meridian. 7. The method of claim 2, wherein
calculating a geometry-compensated zero meridian
further comprises rotating the recalculated points
about the origin by a tool axis angle and averaging
the values of the highest and lowest meridians at each
point calculated.8. The method of claim 2 , further
comprising recording all tool geometry compensated
values in a mini-file. 9. The method of claim 5,
wherein the tool axis angle is between 0 and 45
degrees. 10. The method of claim 1, wherein said part
is a lens. 11. The method of claim 1, wherein said
part is a lens mold. 12. The method of claim 2 ,
wherein said part is a lens. 13. The method of claim 2
, wherein said part is a lens mold. 


