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RECEPTOR ANTAGONI STS BACKGROUND COF THE | NVENTI ON The
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derivatives, which can be useful as thronbin receptor
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hyper t ensi on, DECEMEERBEES BROM AaSPIND bEiAXIShear t
failure, cerebral ischem a, stroke, neurodegenerative
di seases and cancer. Thronbin receptor antagonists are
al so known as protease activated receptor-1 (PAR-1)
FIELR SJohHE INVENEI@QNmpounds of the invention al so can
be useful as cannabi noid (CB2) receptor inhibitors for

[0001g tr eaThermisddimeatsfauaddn #is disclostire ayes tedated toupus
eryt hemat osus, nultiple sclerosis, diabetes,

ma%fé%ﬂ@t‘ﬂﬁd’%ﬁ%cés.e\%ﬁ the ﬁ?i@&e%enfe@?f Brofd thet f}ﬁﬁ@le axis. In
cerebral™ 1 schema, nephritis, intlamatory di sorders
f the |un n astroinfestinal tract n .
paffizulaorts FiboRRe AEE LRt B ddRensdtPEler Eibpeomernidy
obstruction, chronic asthna and bronchitis. The
cutting erecassesitkat inkole an essillgagieRleut i cal conpositi ons
conprising said conpounds. Thronmbin is known to have a
variety of activities in different cell types.

BATUKNGROUND @ THE INVVERTKDNWN to be present in such
cell types as human pl atel ets, vascul ar snooth nuscle
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therefore expected that thronbin receptor "antago
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di sorders, as well as other disorders in which
lathing sRptact lansestbecameaampareplialle mepnsef Hass Rrodusing lenses,
Thronbi n recept or antagoni st peptides have been
althaleght DSM: (Hduivderdided reolding) precesses\may betthelimesst preferred way.
i nvol vi ng substitutions of am no acids on thronbin

0003§ €pt or Bathl 5@1&3@&“ effedabehnidue M?Q:-reéiﬁl?'s ectdity lenses,
[ (1896), p. 4%979- 887, pt‘a%ftra- and eg)ent apept i esparey

su a6§§ |sed f@rsprf‘égwg&ig%rﬁ;éstfglﬁﬁﬁgm,rbrrfSF&P}t%w lenses. As a

agoni st's, o

mautacii g e BN g auires spechic bictances, much iké dny

p-fl uor oPhe- p- guani di noPhe- Leu- Arg- Arg-NH2. Peptide
othen praasiss bus deqliwrariomprnsiatios nearalspgeqdire additienal magmning

94/ 03479, published February 17, 1994. Cannabi noid
stepstepthieve dsireg tdlerarivessuperfam ly of G protein

coupl ed receptors. They are classified into the
[oovagdom npathing ARYRNGdedHl cre8RON hdiddhadiesurfaces of lenses

prédom nantly pefi pheral CBZ. relcept ors. Tgese .
andEBPREIGE! InbAEk huBhel R BIor AL ARCY R
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bel i eved to have peripheral effects related to
blank ismbelddly therchuckctheospindlerholding dhe ebucnamd button begins o
i nflammation. As such, a selective CB2 receptor
rotdteratidigedanriddviance xpwaidcthetuttiy old) eCanidyttoolsthay be¥nade
in the control of diseases associated with rheunatoid
arthritis, system c lupus erythematosus, nmultiple
sclerosi s, diabetes, osteoporosis, renal ischem a,
cerebral stroke, cerebral ischem a, nephritis,
i nfl ammat ory di sorders of the |ungs and
gastrointestinal tract, and respiratory tract
di sorders such as reversible airway obstruction,
chronic asthma and bronchitis (R G Pertwee, Curr.
Med. Chem 6(8), (1999), 635; M Bensaid, Ml ecul ar
Phar macol ogy . 63 (4), (2003), 908.). Hi nbacine, a
pi peridine al kaloid of the fornula has been identified
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wherein represents a double bond or a single bond, as
permtted by the valency requirenent; with the proviso
W b@B/0R344 s absent when the carbon to whi ch R3peDUSIODE21585
attached is part of a double bond; Bis -(CH2) n3-
&R Wi

(CHZ)QETHéﬁ'@#%URF BELO) -
- (CH2) T

wherein n 3 |9E@EN§TERE&1IE!R@5M ArSPINﬂleE)MSntIy 0- 2,
and R12 and Rl2a are independently selected fromthe
group consi sting of hydrogen, al kyl and hal ogen; A, E,
Mand J are independently selected fromthe group
F|Ei{DIQ%THEg|WENT*ODK is, -CH or -N, with the proviso
that selection of A G Mand X do not result in

[000d]] acent The epsisodimentd foundai ¢his diseiosure ars rélatell tor 2
wWth the proviso that all n variables cannot be O Het

ma‘n%fa%tﬁr‘ﬂﬁb%urfi’éés With ?I’ié 5X|§|de%eﬁf”eg i e [)ﬁ;ﬁ%t $findie .ofn g

to 14 atonms conprised n atons an

oa sel ect e t he
paifigllB o RpGTBPole S aRE th SimbRingBLloa fgeh #‘r@e@
are no adj acent. oxygen or sulfur atons present in the
cuttipg ererasseathat igyelup angrsilatingdo0li ng nitrogen can form
an N-oxide or a quaternary group with an al kyl group,
wherein Het is attached to B by a carbon atomri ng

BAGKGROUND I&f THENINVERTEON the Het group is
substituted by 1 to 4 noieties, W wherein each Wis

(0002 ePonTERYr EHsES YR hEFRGBE 1BERIE RISHrSkiaRg Phid gas |

hydr ogen; uor oal k

ter I'.
pe#@%%é'%ién"ﬁ%sﬁ?‘i%y %ﬁ-tﬁ%egg%o‘?aq%ﬁifnﬂt%?ﬁ@%ﬁgﬁ%contro' (CNC)
enyl; R2 1-a X R21heteroary| R2 1- aryl al ky
laﬂmg fDQF%ﬂt J%%rﬁﬁcam?e@ aIYEable mRanisoelpass pgﬁrducmg lenses
het er oaryl al kenyl ; hydroxyal kyl ; di hydroxyal kyl ;
altlmﬂgtbasw(doubﬂe(-yldedi molaling,)lgromssealmw pe diné nuoosit lpydaferred way.
t hi oaI kyl ; al koxy, al kenyl oxy; hal ogen; -NR4R5 ; -CN,

0 - O( QL& mi Geferreﬁﬁééﬁ’r)l for cré&ttidSpédiatyi lenses,
[ yIth| 0; n'é;( I% - OCHRG6- p%gé;};yl phenoxyal ky)i

SW%%@{% Ngﬁ'ﬁggﬁé%%xy@?ﬁ% .l TR es. s,
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-NR1S( O) 2R2, -NR18§O)2NR1R2 -C(O OH, -C(O)(R 1,
otheCorERs butjenl wveat doynpensiakion roay alspapauise kgitiotalonaghining

4R5 and heteroaryl; wherein adjacent carbons on the
stepetto achigve alesaptl itoleaédo)esf ormaring with a

nmet hyl enedi oxy group; RlL and R2 are independently
[00D] €Ct ed| AthiHg #aG LY G4HY ROGtehf fréi% éﬁd/&y@éaaﬁmac@swhenses

f1 boroal kyl, "di flTuoroal kyl, trifluoroalkyl

andif BPRHSYholoB) By sfltce W"ﬂéﬁdﬁ”‘gﬁ"“'”gxé oaied¥button
may e | The plaki BN %R;%Métﬁ B PHE Q8 g b Once the

taken together, forma nono or bicyclic heterocyclic
blank igyheld by the ctouckt thesspindlerholdiag e ehack ang bstibr begins o
from-O0, -N, -S, -S(O-, -S(O2- and with the
rotalemncsf@eﬂhﬂtacﬁaané t@vélm@eailmﬂiﬂg wofs. NOUttindi taokthay ®e made
each other, where said heterocyclic ring is
unsubstltut ed or substituted with one or nore groups
sel ected from al kyl, hal ogen, hydroxy, al koxy, aryl oxy
and aryl al koxy; R3 is aral koxy, aryloxy, heteroaryl,
het er oar al koxy, -CN, -NO2, -Oaryl, -Oheteroaryl, N3,
-C(O NR 18R19, -C(=NR 1) NR1R2, -N(R1)C=(NR1)NR1RZ;
-N=C(R 1) NRLIR2, -NR18C(OR 19 , -NR18C(O NR 18R19 ,
-NR18C(O OR 19 , -NR18S(O) 2R19, -NR18S(0O 2NR18R19,
- NHNR18R19, - NR18NR18R19 or -al kyl-NR 18R19; R6 is
hydrogen, alkyl or phenyl; R7 is hydrogen or alkyl;
each R13 |s | ndependent I y sel ect ed from hydr ogen,
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4 ; each R14 is independently selected fromthe group
consi sting of hydrogen, alkyl, -OH al koxy, arylal kyl,

whedasoesny | , het eroaryl al kyl, heterocyclyl, PCT/US2007/021585
het erocycl yl al kyl , hal ogen, hal oal kyl, -(CH

of varifehirhierialR. 1I§Jé’em %ﬁ'o?bl‘kﬁm Q)é?éﬁ@ls m&l@&b extremely hard
2) n6NHC( O) NR4R5, N6NHSO2R16 ,
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roup consi stjing of hydrogen, al kyl, phenyl,
m%tﬁ&'iﬂ@ﬁéhe;@@ww@the Ri0PRPAR diametes g Next 2 tasighing ool
aring wwth the nitrogen to which they are attached,
mayier med toatut the mytidldraokdsunfacegeametmsusiog amluatid ofy
substituted wth =0, OH ORl or -C(OOH, or R13 and

preptdgrapitied bgﬁsetTW|céIWéﬁ@hélp$téﬁ¢é/ AkéGedfo Make the final cuts.
het erospirocyclic ring of 3-6 ring atons, wherein said

Ea&‘?éﬁ@?éﬁ%&%%ﬁ éﬁthr’h%zgr € STt TorradiRh %nﬁai%)‘?ﬁetg%ﬂg adjusting

rrng atons 'select

consisting of O .S and N; R16 en
theeRRr 2V An St LRl Bl B SRAIIR 5PeRS ny R Sdltaep of the
phenyl and benzyl; Rl6a is independently selected from
biaﬂh/@agtrraab alsgnie @pl ishedin anydewyentionalkpanngihenyl and
benzyl ; R16b is hydrogen, al koxy, al kyl, al koxyal kyl -,
[00RB2- O C(A))teatHeywack surtdoeat kydchitdd, the anoy\t suiR@ce may be
1-aryl al kyl, hal oal kyl, al kenyl, hal o substituted
blogk® i thl@bl‘@é’élé’s th@adé?t ) L r‘n%ﬁ@d%r‘ﬂ%%yfront@urface tool using

1- heteroaryl het er oaryl)
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S( 0 2N( R29) - al kyl -
pOt@ngabﬁlu%;lfﬂQn gégaqe ( @?q %gg)ﬁs apt@,q mght@gleg(t)g)tné@ms of
29) - al kyl -, R28R29N- S(O) 2-al kyl -, HOS(O) 2-al kyl -
the(spifdle( \@Ehamay IresulRp8ireea ited prismzia-tse Oreated yold ‘aprlens.
hydr oxyal kyl ; R17 is independently selected fromthe

After l@lb@klﬁgnﬁoﬁr‘iti 1198 froMels @ese isadthel, maalio thetack surface
benzyl ; R19 are hydrogen, al kyl, aryl, R2

IatﬁlinrtYlla aﬂiPﬁ%lR/ 35?@63‘)% fi xQ&ﬁrﬁB ‘q‘f')b‘f'llté( bchuck to hold the
parﬁsﬁfvé-? G iau%;eyﬁwy Salrg ey Pﬁh%m%t be located by the

(heterocycl yl)al kyl oxyal k al koxyal kyl oxyal kyl ,
lathes, eyhichaiskygually acreiprFshs ¢éwdh 3Bp$GNHOT PIRRe thanﬁé{ahlwhe}s the
one or two noieties selected fromcycl oal kyl, hal ogen,
ceritgdrefangnce RIM2 , Thid\RIfFE(DicEX) oi ntNIRDG(s) Nanblafer/controller ina
-NR1C(O) OR2, -NR1S(O 2R2, -NR1S(O 2NR1R2, -C(O CH,
complifer ABmerrafdcostr&DIMRe kbZallatBtfe aRtbuRrt thé @Gﬁih 260l must

Wwth the nitrogen to V\hlchthey are attached, rma

feeﬁ%%o@%rfeé?% Btdeefr 38 ‘:alﬁ'rﬁ\éeogﬁl t% rgg[liré]cg Ppgew%d%c&%eﬂh%@mss of
S(O-, -S(O2. and with the proviso that S and O

theal?&é‘nsare not adjacent to each other, the ring being

unsubstituted or substituted with one or nore groups
[0096] ect edThe precasiees desatibribabove areotypically kseg for symmetric

aryl oxy, aryl al koxy, -NRLIR2, -NRLCOR2, -NRIC(O NR 1R2,
desidid. COBEOMes- BRI SHQ [Ehs mblﬁiar@&)eHBéRZhat-éiéG)&Byﬂnmetrical,

- CONRLR2 and al kyl substituted with -NRLR2, -NRLCOR2,

-NRICONRLIR2, -NRLC(O OR2, -NR1S(O 2R2, -NRLS(O) 2NR1R2,

-C(OOR 1 or -CONR1IR2; R 1is 1to 3 noieties and

each R2 1 is independently selected fromthe group

consi sting of hydrogen, -CN2 -CF3, -OCF3, hal ogen,

-NO2, al kyl, -OH, alkoxy, alkylam no-,

i -(al kyl )am no-, -NR25R26al kyl -, hydroxyal kyl -

-C(OOR 17 , -COR17, -NHCOR 16 , -NHS(O) 2R16 |,

-C(NH)-NH 2, -NHS(O) 2CH2CF3, -C(O) NR25R26,

-NR25-C(O) - NR 25R26, -S(OR 13 , -S(O2R13 , -SR 13 ;

- SO2NRAR5 and -CONR4 R5; or two adjacent R2 1 noieties



cycl oal kyl al kyl ; cycl oal kyl substituted by 1 to 3
substituents selected fromthe group consisting of

wabdosmysalkyl , al kyl, hal ogen, hydroxy, al koxy, PEr/ysmey(21585
aryl al koxy, -NRLR2, -NRIC(O R2, -NRLC(O) NRL1R2,

a0 e VL e B T s

oS Lo IR e o fect
- NRLS(O2 NR1R2
axegthakare ?&@eaﬁ?d“%li'sésethﬁrﬁl’éfﬁﬂﬂ @@ﬁ{qrghg @PQE@J@& ”ﬁ l?f‘i‘rs For
the group consisting of hydrogen, alkyl, hal oal kyl,
exarhglenthe paitt kyay heedto/be cat ibkythe pz:)}milcrfamwmum thickness,
hal ocycl oal kyl, al koxyal kyl, hydroxy and al koxy; R27

which rhay ﬂoﬁbateh@geememﬂc@:ﬂ@hoﬁm paﬁt seeeiigded 168A fdiereating
group conS|st|ng of hydrogen, alkyl, and cycloalkyl,

the@%?%%éﬁ Iéi% elﬁaggg%?ﬂlsk 9%%@'@ lgﬂjl%{ fﬁe of the part
ahdﬂn;g/?@b ent ltépg)%lsgg &ﬁg%{){ng[gylﬁhl&%&h‘ﬁ@ﬁ%%@@n as the part

heteroarylalkyl hydr oxyal ky al koxyal kyl

mugtbe mevest multlpliastlmeads;@uyaad Iﬁylsh the genmesa. kihe pasent
and R taken together forma spirocyclic or a

inveetic seghy cgarteat théstgatdiothey defibiencies iatierptioRadnd R
are independently selected fromthe group consisting

[Oongll)hydr OAS§ 'Uvod@ﬁe (ﬂJvll‘dUs’ tofdie f%ll'l%‘ﬂ‘i}‘ll the??ﬁ n?ér\WWr'iatlons and

het erocycl oal kyl, R38-ar R38- ar R42-

@)
e 8@%%35#4@%%@%%&%@% $5in RanlighS ﬂﬁm@%‘?ﬁ?
3C¥O) NR 44R45, -NHS(O), 2R43, -OC(O NR 43R44,

W'tb@?td%ﬂ rometh%m@rgn%ﬁgppqgfﬁhaln@yﬁy¢wpts of the
R40- het er ocycl oal kyl oxy, R42-cycl oal kyl oxy,

disgldgureycl o- al kenyl oxy, R42-cycl oal kyl -NH, -NHSO 2NHR16
and- CH(=NOR 17 ).; or R32 and R33 can be conbined to
forma ring structure Q below where RO is hydrogen,

SURIMARYKOFYTHERANQENTION hal oal kyl ; Q i's fused
R-substituted aryl, R-substitut ed het er oaryl ,

l°°f°8it‘2ftnl AESNSPIREEE hlodE 18" DudfiBB dn agppdance

0 2 and N{«’ZZ with the proviso that S and O cannot be

W”BGﬁ“&@eﬁWC{ %‘ﬁdorﬁﬁ%'i?tHBYenttﬂn & methedperytting@ syipggwith the
are independently selected fromthe group consisting

apex o partdieceriered from thelspihdle awigtheinmethQd iincladiogdbée steps
and the carbon atons bearing RL0 and R11 are connected

of digningla delcentalivéd %&( Wil aRpindle exh gefhing d sertrdlaxis as a
i s

noi et1 es and each i ndependent|y selected fromthe

radl %aﬁ@(—f‘ﬁfbﬁ‘f ﬁ%ﬁﬁﬂ?é@i@%ﬂgra&éﬂﬁfﬁ ﬁ'&&%a%&@eﬁ& of

am no ['am no

ponnw@%gg Ahe O%%I géeeﬂ‘x&\;niﬁé s‘tacﬁq&%&%}lﬁ@p, storing the

-NR16S( O2) NR4R5, f 1 uor oal kyI di fl uor oal kyl

stagked eleyatianalynap @p@ trat rymi-filgy) q@vmnsaélnglfgt fepl geometry;
aryl al kenyl, heteroaryl al kyl, heteroaryl al kenyl

crelting amaiohgzllminaﬁierwiﬂh khye geamgetrymmndmsabéd(yalueaadarismiﬂting
to 3 noieties and each R34 is independently sel ected
fromthe group consisting of hydrogen, hal ogen, -OCH,
al koxy, R47-aryl, alkyl-C(O-, alkenyl-C(O)-,
al kynyl -C(O) -, heterocycl oal kyl, R39-cycl oal kyl,
R39-cycl oal kenyl, -OC(O R43, -C(O OR43, -C(O R43,
-C(O NR43R44, -NR43R44, -NRASC(O R44, -NR43C(O NR44RAS
, -NHSO2R43, -0OC(O) NR43R44, R34-al kenyl oxy,
R34- al kynyl oxy, R40-heterocycl oal kyl oxy, R42-
cycl oal kyl oxy, R42-cycl oal kenyl oxy,
R42- cycl oal kyl - NH-, -NHSO 2NHR16 and - CH(=NOR 17) ;
R38 is 1 to 3 noieties and each R38 is independently
sel ect ed fromthe group conS| sting of hydrogen
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consi sting of hydrogen, hal ogen and al koxy; R40 is 1
to 3 noieties and each R40 is independently sel ected
WO p@s0¥dae4 gr oup consi sting of hydrogen, R4 1- ab&yUS20R4021585
1-al kenyl and R4 1-alkynyl; R4 1 is hydrogen, -OH or
theaé i'ﬁ‘f"ﬁ‘ t%alcér?npﬁ’gé'f‘?'l | 88RtrS1aatheaRd Ichitting part
sel ec fromt

ent e gr oup consi st ng

dr al k al kax ha 3, R44 and

el 9, Bafting, ooy oBer'aiie B P SRESTE MipdHE:

consi sting of hydrogen, alkyl, al koxyal kyl
[0009%- ar yI WY Wbodmtaa@pl@eqcmancaa@ﬂwaof@sr R§Pegtigf the present

R38-aryl, heterocycl oal kyl, heteroaryl,
invbeﬁm,dbguel isgdravided laymethodi foebemenydaﬁnqur;diﬁfiﬁnd $ool

hydr ogen, al kyl, hydroxyal kyl or al koxy; R47 is 1 to 3
ge@fﬁbﬁy Imﬁcramiayeiaelmdmﬁe 's%psr@fﬁﬁéélﬂ@é |ré‘pr%§bﬁfa‘h@ﬁ Jfra%an

he group consisting of hydrogen, Talkyl, -OH hal ogen,

surgﬁ(galc@c:(ufﬁ% th%')b%@? \ﬁﬁf%? goilyﬁékﬁiwlg&a%s calculating the
deSiRHBL UK 2 ShAmoRg %ﬁ;é@&%;%%um P Hph Gk,

al kyl', hal oal kyl, di hal oal kyl or trifluoroal kyl; R49
corandnmmgdpethewd@pmmbiwl radies tecdeterminenproper gmbppsmon to
consi sting of hydrogen, al kyl, aral kyl, phenyl and
gemarateorddaydulated pPditts aand Bél@utaﬂggta‘@eorﬁetey-cbﬁlﬂe%)séted, zero
-(CH2) - or -(CH 2)2-NR39-(CH2)2- and forma ring with
meha%nn"f héc?rr‘/ﬁ}‘s greltn'%g n?érﬂsai%%‘ag% pelR Whéfh f?step of

are | n ent ecte romthe group consi sting

, d hen nd c cl.oal
iRl . B SRR a@ﬁvé?%ms
the nltrogen at onms to \Nhl the are attached, form
spifa) @nddefinincmenigiansgvithip tfﬂfrz ﬁ@lrwedaétlgotW@m%odlments the
hydr ogen, al koxy, -SOR 16 , -SQ2R17 , -C(OOR 17 ,
step@f CakiRlatinglthel X phd Zhedloge for specificdatdtidns may further include
di fl uoroal kyl, trifluoroal kyl, cycl oal kyl, al kenyl,

measafitgy the disidrRleksstween hﬁb@fu@é’ée/bﬁhéié'piral then d|V|d|ng the
het eroaryl al kenyl , hydroxyal kyl , am noal kyl, aryl;

r
s B g Thd BN B ATHORTAIY PO v
f1 yoroal k dlfluoroal kyl; trifluoroal kyl;
a'°893h%5€k%/¥lef'9i?a oal kyl substituted by 1 to 3
substituents selected fromthe group consisting of
[00911Rbxy al lystill anather embpdigrant, thednethpd may ncludeaspesty
aryl al koxy, -NRLR2, -NR1C(O R2, -NRLC(O NR 1R2,
whehditl Calcuialag théldeS{rél pBgition WREHi&NDNR &I, inclGHES Prbjecting a
-C(OOR 1 and -CONR 1R2; al kenyl; al koxy; aryl al kyl;

llné‘éb’t'héltBSlné’)hs aRgleAtSrathe %I‘d’hwenﬁ?énetb%é%é‘t‘l&ﬁsmﬂe1ng
hydr oxy; al koxy; hydroxyal k koxyal kyl

coffpfieedians Biplactrls® %%ﬁ@ﬁ‘m@%‘[‘s‘*@% Bl e K e

g aup con3|§ ing of ure glfonan1de car boxam d
preggding,§iep o Hed i1e eantsh fhediagrasd taal’ The ?Q%?P"S@r&ée may be
Phar maceuti cal conpositions conprising at | east one
beteeepahoyt Ofdggrees aad iabauti4a degeesaclafuitber épbodiments, the
acceptable carrier are also provided. The conpounds of
corhpéngutingestep intealksbancladé offsetting fthé dasirdd saficd location by the
receptor antagoni sts, also known as PAR-1 antagoni sts,
or as cannabi noid (CB2) receptor antagonists. Thronmbin
recept or antagoni st conpounds of the present invention
can have anti-thronbotic, anti-platelet aggregation,
anti-atherosclerotic, anti-restenotic anti-coagul ant,
and/or anti-inflamuatory activity. CB2 receptor
i nhi bi tor conpounds of the present inventio can be
useful for the treatnment of rheumatoid arthritis,
system c | upus erythenmatosus, nultiple sclerosis,
di abet es, osteoporosis, renal ischem a, cerebra
stroke cerebral |schen1a, nephrltls |nflannatory

I Y a1 g, N a g, N 1



t hronbosi s, venous thronboenbolism a cardi ovascul ar

di sease associ ated with hornone repl acenent therapy,
waelr@sesdmat ed i ntravascul ar coagul ati on syndr oP@T/US2007/021585

cerebral infarction, mgraine, erectile dysfunction,

too '@{léﬁ'ugl Soé@ﬁ&i&ﬁl?r tc{]ﬁ'FeUtf[ﬁFérﬁW\e ér'i Og‘ré%‘féﬁof @alculating a

rotic der o e liver

ge#ﬁ%f 7ispBensaitil e ke L Ee Yiclieg i ditia ey o

renal failure, chronic renal failure, renal vascul ar
recalswaied poings apgHbihe; arigie By 2 togl ayg @nglenAngrauer aging the
di abet es, di abetic neuropathy, cerebral stroke,
values obthal higbeﬂaﬂchlowesp heridians aiaerané\rpoimsd:aiuda’ezd. r Bmamethod
cell carcinoma, neuropathy, malignant tunors,

map fuRBsiciaeneeahe seePbfveebrd hﬂ‘t@mlg‘eoﬁhaﬂﬁwﬂpensated values
condi ti ons or |njur|es Al zhei mer''s di sease,

in 4 Riihiaiee g& rgfsl"t‘%%cgg of Qﬂ%twl'ﬁ@h mwroﬁjc%%%rdmg to

macul ar’ psori asi's,

theirfBiraRALY 8$yr9v'<ﬁs 6 Bl o ek e e B il

gastrointestinal tract, respiratory tract di sease or
condition, radiation fibrosis, endothelia
j ' ' es or wounds, or a
BRg§§ﬁ§¥ﬁ%%ﬂpTCﬂfﬁ#ﬁ?ﬁ%ﬁi&A@Vﬁgggn1or result thereof, as
as ot her disorders in which thronbin and its
looloéé]apt or F'ﬁpéﬁﬁéh%‘tsr@l gyerealary lans. OFIWF%&?tqf@JPBF mold in
conpounds of the present invention can be used to
whichdhe opticaleaxi® isomatraligeed dvithntbhe ceptrabaxisal i nf ar cti on
ot thronmbotic stroke. Conpounds of the present
[000N2ENt | OFigeAn 2alepictda BLAROMAP of tHElehe bristirfate ) adéns mold of
prevent a condltlon associ ated wi th cardi opul nonary
FIg ‘fess surgery (CPB) conprising adninistering an
effective amobunt of at |east one thronbin receptor
gon| t to,.a suhject . .of said e CPB su
100833 S GesFlaukd A e els cnrabiiese eGPl a ichsses Mo Gometry
cardi ac val vul ar repair and repl acenent surg erg
[00044] car dFigurexddepigts the sepﬁ.rep@seg@tlpwf Figure 3 with defined
particular, the present invention relates to a nethod
meditlianrmeihisng or preventing a condition associated wth
CABG surgery conprising adm nistering an effective

[009A8} Nt Ofigdfe Sgﬁgﬁct@%ere bRsembatioN FIRE GBI GEndstANi St to

a subj ect “of s surgery. The conditions associ at ed
el ected fromthe group consisting of:
Co%&%@%ﬁﬁﬁqagﬂﬁﬁﬁbotlc vascul ar events such as
t hronmbosi s, restenosis; vein graft failure; artery
graft failure; at heroscl erosi s, angi na pectoris;
myocardi al ischem a; acute coronary syndrone
myocardi al infarction; heart failure;arrhythm a;
hypertensi on; transient ischem c attack; cerebra
function inpairnment; thronboenbolic stroke; cerebra
i schem a; cerebral infarction; thronbophlebitis; deep
vei n thronbosis; and, peripheral vascul ar disease. In
anot her enbodi ment, conpounds of the present invention
can be useful in a nmethod for treating and/or
preventing radiati on- and/or chem cal -i nduced toxicity
in non-malignant tissue in a patient conprising
adm nistering a therapeutically effective anount of at
| east one compound of formula I. In particular, the
radi ati on- and/or chem cal -i nduced toxicity is one or
nore of intestinal fibrosis5 pneunonitis, and
mucositis. In a preferred enbodi nent, the radiation-
and/ or chem cal -i nduced toxicity is intestina
fibrosis. In another preferred enbodi nent, the
radi ati on- and/ or chem calinduced toxicity is ora
mucositis. In yet another enbodi nent, the radiation-
and/or chen1ca|-|nduced tOXICIty 'S |ntest|na

o " ., = o s ., = oy



of at |east one conpound of forrmula | . The present
i nvention al so provides nethods for reducing

wo psopHad | ferative tissue effects in a pati eneCT/081007/021585
will be exposed, is concurrently exposed, or was

DETAILERDESCRAPTRYNON and/ or chemi cal toxicity,
conpri si ng adn1n|ster|ng a therapeutlcally ef fective

M, TR e il
B oSt Rt BB catons

therapeutically effective amount of at |east one
and vapiations ¢dn be madeawithout depanting: froodihesstopetdrespiriidf the
proliferative disorder is pancreatic cancer, glioma,

inveMBidén.aRof Matfice, céﬁtere%qn@traae@bﬁaegmm §§B§ﬂrof opeeast
cancer, prostate cancer, t yr0|d cancer, ung cancer,

em%HﬁWcaﬁbeﬁJs%lﬁgééfaﬁé‘tﬂ‘é Emb'o'alrﬁé‘r‘?t tﬁ??é’lg e{‘%ﬂffurthgf"

omai § "an ana I C as rocytona

i onma sto mul tiforne.
emBRATRer aise s fite Fdeh i frel pisdeal v@Ee cavey such
condition includes irritable bowel syndronme, Crohn's
mogificatioas and yariptiprs a8 cameaditainitbe scepe o thepaprended claims
i nduced proliferative or inflammatory disorder of the
and #sir equivalehtsnaOther abjects, fagtures andrgpbtisdiehe present
gastrointestinal tract or other organ. The term
inveREH Brd Qiskloseadh of b?@éﬁﬁo@é f@ﬁﬂﬂ‘ietﬂo%\/vln%c&étgﬁ‘éd de?]c mg)tlon

reversible alrmay obstruction, asthm roni c ast

It |§’fo°$§gh8ér% %q BQ gﬂﬁ' g?@ﬁﬁ@yn%qlgbstgﬁsagﬁg]agg&jgrqsgnt discussion

| at e or der egeneratlve di sease" i ncludes
is ?pgmfwgleﬁ eefrem ergp eags enlyaged & netdntandedsas limiting
Al zhei ner' s di sease, Huntington's di sease or Wlson's
thechroaderas@ats af thecpriesenthipuestiast. thi s i nvention al so
relate to a nethod of using an effective anount of at

[000473t onbnkesRfindd Wthérwisalla techiicglar Saehtet Mrhb used
one or nore additional agents for the treatnment of

y , .

P BT RS S5 3Sh o3 SRS LR S0

. .arrhyt hm.a car di,ov ul ar r circul ato di s ase or

in B ﬁ&ﬁy hn fisfvaridnliondt 6 snew'xniw s afEs Beed
(ACS), nyocardial infarction, glonerulonephritis,

herefy err\%ie magufantering ﬁfQﬁ?@'éé&ﬁo@ﬂW@'&k@@Wﬁ@ld GERMPRAbY al
vascul ar di seases, deep vein thronbosis, venous

employedbtio déndatti ﬁnn\@nttiandli roetheds| e usbdefalsmeaesxnod:eﬂwds, such
wi th hornone repl acenent therapy, dissenm nated

as tHsegprasidetian e ag Ut VAR buSEHePaR efcF8AEY. AV here a term is
|nfarct|on m graine, erectile dysfunction, rheumatoid
progf sor gbé 5| rﬁ‘uﬁé’r”ﬁ'fé\/@pbn %éfé@' c!q?l érﬁpla?e Hﬁé@[’e}lﬁt)&that term.

stem,c thenatosu tiple ,
1ooBE o the BiliBat Ut BeiPh arsk e Brovied e efisiant method
failure, chron[c renal failure, renal vascul ar
for kashinga awtace wishahe axisriareaterad 4w the spindieraxis vaing an
di abet es, di abetic neuropathy, cerebral stroke,
cerebral ischema, nephritis, cancer, nelanom, rena
cell carcinoma, neuropathy, malignant tunors,
neur odegener ati ve and/ or neurotoxic di seases,
conditions or injuries, Al zheiner's disease, an
i nfl ammat ory di sease or condition, asthma, glaucom,
macul ar degeneration, psori &sis, endotheli al
dysfunction disorders of the liver, kidney or |ung,
i nfl ammatory disorders of the |ungs and
gastrointestinal tract, respiratory tract disease or
condition, radiation fibrosis, endothelial
dysfunction, periodontal diseases or wounds, or a
splnal cord |nJury, or a synptom or result thereof It

e N | " o o Y 4 " e



agent. In one enbodi nent, the other antineoplastic

agent is tenozolomde and the cell proliferative
waele@sndan4 i s glioma. I n anot her enbodi nent, theECDUR®N7/021585

anti neopl astic agent is interferon and the cell

oscf?l?]ééidgftﬁbﬁ‘t TS rAéthBHGE énﬁﬁgf@)e%ﬁ@rﬁ%vek Ehé’?ﬁoreé?%ﬁb ‘Brdides a

ther antineoplastic agent I1s PEGIntron

eqi r f er on. al c:20) ) e i L)
melfRE8 rhfch Bt r&ieBNE A8, afife bl e oo oBRBYianTE Biihizea
conprising, a . therapeutically effective anmount of a
loo@drﬁrgi nat Rgf?fﬂﬂg 0 %Fgé{i@ﬂ ; ér?@*@&?&'&tﬂﬁ @ side seetirnal viewsatlens
at | east one additional cardiovascular agent in a
designisrsivawn.i draFlguredc Epsal) is stown iarwhick tiaé sptigal @pedat) is
Phar maceuti cal conpositions conprising a

dedeériefrdrnane lcenfhf £a8 Bofan® s 10. I b &nbabintehtofhe axis
at | east one compound of forrmula | and a

east of T ornul .
of B e S TRANE or TR ool Aigh L RTIEE HpEX 201t part

c ositions conprising a therapeutically effective
(eirtolinpoipt SEmesTBETuDIcble8s obfel RATL: RoMeLBRARARY P the part
_formula | and an antineopl astic agent in a
liespeffsatdvsn the eentyalaxiss 30 aprdhe spindie axiscand srayfugbheted offset

It is further contenplated that the conbi nation of the
fromrthe rdptical axds (steown agiddetdd dine & Oiof theolepsi19. rithe spiadle axis

si ngl e package at | east one conpound of fornula | in a

an® b tak%%a?%@% ihkgon, and at |east one separate
KISt nel

phar maceut1 cal conpoSition conprising a cardi ovascul ar

t, radi atj on- .fier, or
100D3F . BB e ACHR Ao MRt B acsHoiftned by
nbodi t, th toi ti [ ) und
prodiamEYRS ehiabhe t Fulcacsording & aens r molg design. This can be
pharmaceutically acceptable salt thereof, wherein the
acoomplished tbiceighgvathematicsdarskvarises typesbbsefiwane including
conmpounds of Fornula I, preferred enbodi nents of the

SoffPArR WAPAB IDbf fePFd8Eraing Rffedsdifmenkdnal Meedd hRATAD/CAM
preferred enbodi nents of the conpounds of formula I

M e O
bR i § s ShL e ol e o Bt o el e

or alkyl; Bis -CRl12=CR12a- ; Rl12 and Rl2a are H; Het

curve thatthe computeumameticalaentipl lathe,ear reragpizeand cut.
heteroaryl substituted by W and Wis aryl or aryl

[0092Bkt i t ulnesheretbodimeerit, thee Gesign etayefirstbepateyjoniged by dividing
hal ogen, alkyl, -CF3 -CN, -OH or -Oalkyl. Mre

it irft6 8EEtidrRd ORBE HdTBBSIGN AR Bt GBS SeAbs bPpBIALS the
where: Eis -O; Gis -CH2-; Xis -C(H-; R3Is H’

[ : 4 0r_ - ; ' le3 ; i
oeflyantls GRSl s ofvaoh Hoflogd b TE7iric
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 information



and I n one enbodi nent of a conpound of formula I

wherein Eis -O;MiS -(CR1R2)-; Xis -C(H-; R3is
WOHR200R043484 H, R10 is Hor alkyl; RL 1 is H or aP&yUS20RrB@21585

and R33 are conbined to forma ring structure Q bel ow

a5 ot d BBl st S WSIOHPHER idbreoni o
oy Eor i TAEE AR ALK dhd Sl g

I n an enbodi nent of a conpound of formula I, Eis -0O;
Additipaal.infermation xelading ¢p pyet od;sfqrg:onvermggasdesqu@@nsgjeﬁlgn to
or -CH3; RL1is Hor -CH 3; R32 and R33 are conbi ned
a geonfetrynofea comtgctsiens thatris tébe (pedbadweeadhiareecépnpateB-costrolled
-CH=CH-; and In another enbodi nent of a conpound of

maﬁgfdgtt&rm syslfer’rﬁs d"ﬂdr&sed;ih u.X @'a'féﬂt Cng‘I‘ichﬁon P‘(Jb')lcatlon No.

e TG
r0oBzaL ¢ Faeimip e %at%%im%ﬁq)mfpe{f@r%weié%m A thehuid-

by W and Wis aryl or arg substituted with the 1 to
map MMW@m Eigwpe 2sibachhefitbgdines 80kustratesF ) Figore 2-dafines a

or -Oalkyl. In another enbodi nent of a conpound of
pathahauthe duttig todl fdWoks toadut tidtaaetidular; droks seélibrPof thefens.
is -C(H-; RBis H R is H Ois Hor -CH 3; R11 is

Folbifposty of oMl Y afer LS OIS SERREL R PGB T flfger. s
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 mini-
file 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. In



I n anot her enbodi nent of a conpound of fornmula I,Ais
-N(H-O -N(alkyl)-; Gis -Ns; Mis -(CR1R2)-; X is

WO {oBp4544R3 is H RO is H R10 is H or al kyl; RIT/1S1087/621585
or alkyl; R32 and R33 are conbined to forma ring

pragtibd! CArd giaRorieet \ﬁ’ﬁé%%&lu@thét Ib%l(ilﬁ fF ¥ach #iathond. If this tip

subst i t uted by het eroaryl or eroaryl substituted

radff in e@%ﬁéﬁsﬁ%{%w%ﬁ%a&eﬁ% it b lnafod gt

or -O-alkyl. In _another enbodi rrent of a conpound of
aCfPé?ﬁ*ﬂﬁaaﬂtO,Qeu%l N(H-Or -N(CH 3)-: R10 is H or -CH 3;
R11 is Hor -CH 3; R32 and R33 are conbined to form a
[00024Y st r Tbe dirst st@p beloohgeemetr) compenisatioChrayHncludetreading a
and I n anot her enbodi nent of a compound of formula I,

preEFerfiera@d miiifife it&R ddmbuter Pﬁénﬁo CiNdxt; re?@rnhg it i s
F, T10 is H or alkyl; i's Hora kyl ; 2 and

oo ﬁ%f%ﬁg@@%@ﬁw S 4 g g et
bst ted b
ink ¢ SBfatihe Rhudbtfes 2o ts%'réhﬁnis o %gﬂ%;@&q diig a
corrprl si ng hal ogen, aI kyI -CF3, - or -Oal kyl.
magchingig/ewttigi nﬁ@%ssaflsae@rﬁsﬁatmdorbther wrfﬁgeaoflthe desiged oart
Gis -CHCH3)-; Xis -C(H-; RBis H R is H RO is

desigoras-sBidwi inFIEIigllre' 3 IHh'rsrspiu@iHcsm bB3alauateBImsadaupon the
conbined to forma ring structure Q belowhere Qis B

ap;br%pngié:r@t‘olutl%ﬂg p%?hlﬁ@(&&#ﬂ"fé%d%té: %e.'*'&i'!+ ) b% thaiddner

preferred enbodinents are as fol enbodi nment

corppfrErRel Har ik &ﬁﬁ#@aﬁ@%@%ﬁaéﬁ% the

| ELD OF THE | NVENTI ON
num Aéer 0 revoBtlons) 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 examplé, 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 points



[ 0001] The enbodi ments found in this disclosure are
related to manufacturing surfaces with the axis

waelemensgied fromthe spindle axis. In particul B€T/US2U67/021585
enbodi ment is related to conpensating for too

76 @@ ﬁﬁé\w i Flg?}réw RYWRVEE SEI8 98 behderstsel ‘fﬁaﬁﬁan% more points
oscillating . BACKGROUND OF THE I NVENTI ON

,na&qﬁggégédbgg rneM@PEHhe favored techni que for produ0|ng

lenses (RGPs). Wth the advent of

uter_n .cont CNC hi ng cont act
[oq%éﬁies bgégﬁ'rfﬂ ??rl'ﬁ_ r@re.%sns(%esﬁfsof% ensghor mgghodology
| enses, aIthou? E§)(fdouble si ded nDIdlng) processes
oqatien

is sh@yvrh eAftertheos theluneggmpensaiel suHabe pgintais be a
preferred technique for creating specialty |enses,

establishetss the Xdesation maydryapihedaodhe 2t lbeatdn sMth@zeroor
cust om | enses. As a manuf act uri ng techni que, | athing

meriaEA SHowrs BE Gihd! 1‘€)Ot Oﬁfe::fér‘é‘?ﬁen(?ﬂdﬁhdo' K9 ?H)fné’ﬁé]@ﬁal Jpath that

process but tool wear onpensa on may al SO requl

addi t|o L nin to _achi eve sire
cof R dBne Bhnad PaLT b g 1485 oS anChis prlarably pont
and/ or back surfaces of Ienses and/ or of |ens nolds.
average £&f Rl ofi theymeridians. ntheX laeatiansiarg indicatedry tbe current slice
button may be used. The blank nmay be fed into a chuck
diatreetén Irelprielsentzdt byline 260.e FohevéiyaXlodatiohalehdling B80 there is
chuck, the spindle holding the chuck and button begins

onl§ dnet 21cta8BH dnepd 2o ﬁréfrmsm bOWELH eh bl peurttdnrtaetz@% S.
ttlng tools may be madeof various materi als.

A s 29 SIS S SR ot

[ |l athing a lens qr a nold is to lathe t
tOOLPaa'ﬁ tm%f @ '@tﬁésegsaf%m@rmsaﬁtanob%mpempeﬂéated @urrsubmeﬁaian
tool may be used to cut the initial back surface
15Qe ottis tgol axisangle 200riaiset gs defiped i thgrlathesebrfigusation, and
Typically another step is needed to nmake the fina

magWesof dracaingle between and edlidingto deyrebs andj45d€grebsr
depth and geometry by adjusting the feed or advance

[ooi%EZ]mt g‘ﬂ‘{e%térgéct h ﬁgg&@u |Wéezdlﬁﬁhe 1881 BGLangle)

bl ank part may al so I shed
back surface, is

capventio nne 0005 Adt

frofie PlecedIng s o the PHiig o B0 AR SRR
process the part may be nDunted onto a front surface

veqt%ﬁn%hﬁgn) m@v@e prqr@ctpérrwrma)aw thgxperidiae pedig oempensated
mounting is desirable to help avoid the potentia

15Gta fird threencenter 800 of the diaciorsliobbrepresented bgtcinclegd$0. The
angles to the axis of the spindle, which may result in

radil¥\fthe didrhbRatbé! i§ RRowheridaskrve! dafbel &Bgrarﬁfn*ear This point
blocklng/nnuntlng the front surface is |athed

BOOSI'érBtrlegt%ntE? ﬂﬁcﬁﬁ@%n%{eﬁacggmloﬁ& I%&Q:e Eere(ﬁefe{nngoto Frﬁ{Jre 5,

(button) e
t o h ti hed
theaar%ﬁ“%ﬁoyoqﬂaﬂhe %ﬁ?ﬁ%ﬂ%ré(sb&ﬁéaﬁfewet Fre-h) and the
| at hes, which is usually acconplished with a sensor

diaptosseragdivgt is dae fiaaretieal shaep; @ediamondarith arradius@f 9 . The center
This reference point allows a conputer/controller in a
of therdiarnend haning @ eadio® of 006N tHs Fethé @s takkendb diegpdie'G”, which
anount the cutting tool mnmust feed or advance in order
to arrive at the required or desired center thickness
of the lens. [0006] The processes descri bed above are
typically used for symetric designs. Otentines
| enses and | ens nolds are neé@ded that are not
symretrical,such as for exanple, |enses designed for
presbyopi a or astigmati sm These types of |enses and
correspondi ng nol ds may have optical or manufacturing
axes that are not the sanme axis as the spindle and/or
the center of the lens. For exanple, the part nmay need
to be cut fronrthe pornt of naxrnunrthlckness whi ch

L, o o e o a1



wi t hout departing fromthe spirit and scope of the
novel concepts of the disclosure. SUMVARY OF THE

WO MERHI4@N [ 0008] | n acconplishing the foregoi POT/USIVET/E21585
is provided, in accordance with one aspect of the

is dUpREEd byl 1B¥ABA BN Fgurets1otodAionB s tHedioBafiol iviere e ut
the apex of a part decentered fromthe spindle axis,

1, R AP AR, A A P s
cagReand: Fa e Golshting G5kl das Bgrerais e Baiion &, for ach X and

oints; translating the series of points into a
Z) istthe e corapensatedisurfage farttbe ipagtiautar diamorddool. The true
el evational map as a first mni-file; conpensating for

cormpehsatedsetfare i< teedrmpansatedeothe diamond irb@iugl whichtie
geonet ry- conpensat ed val ues; transmttingthe second

undcdunted for i trfe GHEPY ﬁkar‘é%?éh‘b%kill?ﬁﬁg EQHa{:éttFS’vaﬂJ%dof the
cutting part material wth an oscillating too
according t.o the second.mnpi-file., [0009] In "
theBFiiGia) ReRPS 4isda40 SETIIES Me SROBAkY HaMHRrsatad Bositiop The
present invention, there is provided a nethod for
valde figrethe dbeergtical shara i datermsiedgiothet typewhilathe mepd and the
i nclude the steps of creating a representation of a
latiEacompensataey programl| athis\gradess 6 sepeafed foreashfroeridian in the
specific locations; calculating the desired position

spiftl t& criaERNsEricRWf Hetl pbinye to the surface point to be
cut; conpensating for the dianond tool radius to

[00‘6%2r m na¥@@8ﬁ?5ret o in%%%tiogﬂ?ftatﬁr%gﬂgil #fgent lines and vertical

recal cul points,” a

eopetry-conpensated zero neridian, The nethod may, in
tang R ARRNOIT Bie, A 00 S JRSEPR & SRUATE Sychiae the Square
creating a representation of a part includes
shovwep ineEighire Aglescpbed by horizoatahtines Apt+-C @nddnd-Hi efndrverttjcal
meridians within the spiral. In still other

linevodt artiG~H hén sbeie ehbedinantehhdor féreotheptddlidg equipment,
val ues for specific locations nmay further include

TS0 BB I o | Py o pin
o B F ARt Vo AL BB e S for o

enbodi mrent, the nethod may include aspects wherein
tooling eguipmeny, theevalee m%b®é§aﬂY ehreintsAdBakoRd B oG or H as
i ncludes projecting a line at the tool axis angle from
shawre where paentsdirdocatmnishée Ce iatiddh ateciocgtedoattba seteestctions of
and projecting a vector normal to the point determnm ned

thel HbrizdAta) aREs&rtichl Safderit inks Néhd PSinteB! Br EMnd Gaare located at
di anond tool. The tool axis angle nay be between about

the%}%‘?%cﬁﬁﬁ dﬂﬂ? ABRAYENAPaAE JERRS t[alngeﬁyﬁﬁéﬁ%ith the diamond
enbodi nent's, The conpensating step nmay al so i nclude
of fsetting the desired surface |ocation by thetoo
radigii ys val ue perpendicular to the current neridian.
The step of calcul ating a geonetry-conpensated zero
[0082P] di arAfteralf peinkeearg detetmined icsording tother akenecmethast a
poi nts about the origin by a tool axis angle, and
nevazeragiendidhmustibe €aloulated e Thisoib eicomplishedbg theoretically
nmeri di ans at each point cal cul ated. The net hod may
further include the step of recording all too
geonetry conpensated values in a mni-file. Exenplary
surfaces or parts which may be produced according to
t he met hod of the inventioniinclude, for exanple,
| enses and | ens nol ds. BRI EF DESCRI PTI ON OF THE
DRAW NGS [00011] Figure 1 shows an exenplary |ens or
surface of alens nold in which the optical axis is
not aligned with the central axis. [00012] Figure 2
depicts a build-nmap of the |lens or surface of a |lens
nold of Figure 1. [00013] Figure 3 depicts a spiral

e o o, NN A



and variations can be made w thout departing fromthe
scope or spirit of the invention. For instance,

WO eaBMs3as4 i | | ustrated or described as part of BCEUS2007/021585
enbodi nent, can be used on anot her enbodinent to yield

rotatirid il balcUlEtéeVae8 etolBtHe oriditat the tdof aki@?aﬁ‘@‘l’@ﬂn@l hat
h ons

the present invention cover such nodificati and

. 0 . e
cal el Vi 8vRof it hidhiehy b8 3l ndigiadf  HREHR e
and as?ects of the present invention are disclosed in
repgeseiie i, DeW SaMelRy-CARPEBFAYRN #ROdBeHdipRgwWhich compensates
description. It is to be understood by one of ordinary
to ereatd thercartest doal cutting patb for thedathedsliletodoltow.i After these
description of exenplary enbodi nents only, and is not

calciiafionedreasomplBtéd e hew Valsee sEvieatssa 8écéritbmini-file. This
present invention. [00017] Unl ess defined otherw se,

mirfllhffle [<ShBRItFHsnAAEd 36 ittfé‘&éﬁkﬁtetf %gﬂ%rfééﬁgoﬁt%l%tﬂeh ave

e same neani ng as commonly understood by one of

{nary.skill i.n the art to ich this inventj.o
10038} q TEE inpenitp a8 e deatiBatiih Bl WA Tar rsference
t he manuf acturing procedures are well known and )
to cestaim preferpg amedimentsdn grder togmable therrardaetoprastics the
used for these procedures, such as those provided in
invehtioranitheotiuvdue expsergrertation.r &f mareos davinghsrdiany skilliim the art
is provided in the singular, the inventors al so

willreBHRYR dgRizd haP htng! of the bFWio&@éé%pbﬁ@&&?&onf% _Ssi_tion?,

enbodi nent's found herein seek to provide an efficien

i : SNt g ' e
andBt BeCknSlers iRVl RESikadd ResiigPesrem fisl
nmet.hod i s _an inprovenment ﬁven the prior art and,
depaing Hom BeRIaRsIANG SRIRE ehthsdpyentian. Jrurtharmpre ditiesng
the cutting operation is mnimzed. [00019] Referring
heading$, qaxaenple raatecalsrartithe lise aze praiidekta enmarncevtheweader's
| ens design is shown. In Figure 1, lens 10 is shown in

compiehiensioh ofithiscddcuament, 20d shodidamitberreddfasamiting the scope of
central axis 30 of the lens 10. In this enbodi nent,

h - the . _ : :
the fHest Ry o rACEYBRIaR, P inERid i Sty 1ng lowY
or nmaxi mum thi ckness .of th art, Rather, the apex 20

clafihs. B FarpnapEERETLGhs prd hliaianinipotyi's 30 and
the spindle axis, and may further be offset fromthe
optical axis (shown as dotted |line 40) of the lens 10.
The spindle axis and the optical axis nmay be aligned.
[ 00020] Computer numerical control lathing is
acconpl i shed by programm ng the lathe to cut according
to a lens or nold design. This can be acconplished
t hrough mat hemati cs and various types of software
i ncl udi ng software capable of representing a
t hr ee- di nensi onal i nmage and CAD/ CAM software. For al
pur poses, however, the |lens or nold design nust be
"translated" into a series of points that can be fit
to a mathematically defined curve that the conputer
nunerical control |athe can recognize and cut. [00021]
In one enbodi nent, 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 el evational map of the part
70, which may be such as a lens or nold, as shown in
Figure 3. This information or data is stored as a
"mni-file", that is, a dat&file containing
i nformati on which includes both the information for
the header or identification of the |ens, and
i nformati onabout the geonetry of a lens, which data is
inaformthat is interpretable by a '
conmput er-control | ed manufacturing device such as a
conmputer-controlled [ athe. Additional information

o s r



conventionally are, described and utilized.
Gscillating tools are defined by having a di anond
W@ eaosiosiy44 ool (or other cutting part) nounted PCI/ES2007/021585
Variform (available from Precitech, Inc., having
Wé)aginees i n Keene, New Hanpshire) or other suitable
device which has the ability to oscillate as the
1. spi Adhethofl foheutting lResurfacatwith ther aaX ofip partaecentered from the
rotationally symmetrical surface. [00023] For

sp|ﬁ§|@|é)4|§t;¢,mgngmgts an additional step nust be taken
after a mnifile is created. This step, referred to as

"t 0o AROIRIdCkn AR 385 Rfth. S;ﬁn&tssaxgg]ed to

conp or t e radi us an ape of 'the di anond

tool, and is distinct fro [, exa Le tool
weateftifiarmatidl s asch il FaREATor e SRR 2SS | &
and out of the part, the conputer nunerlcal contro
syseharasierizing pait Hesignlas.a sedes ok paibtsirol s the cut as
if the dianond tip of the tool is a theoretical sharp,
t hatranslatirg thensériespofi puintsdbtolmsiacked elevatiorsl mape
radius. Inpractice, any dianond tip has a radi us that

i's étehﬁg‘?hé Qfacﬁéerélé{}a@lﬁﬁﬁﬂma fastdi l%thﬁlﬁl-f' |adi us is not
conpensat undesired effects will occur, such a

t oo 0 be cut. [00024] The first
steémﬂhgﬁ%%ﬁ&@§g#gpgfgggﬁﬁénsation may i ncl ude readi ng
awrMedn1m file into a conmputer nenory
Nex?r ea?@ﬂ &$80gddpia ﬁ'et‘ﬂ'”ﬂ%g%o@e")’ﬁ@”ﬂﬂﬂsﬂed Va'UeS
step-over distance (the distance between the neridian

| i nsgnsMittingtig secondphinidiler ioraysomputesinucterigal cantrolilathe;
are generated during a machining/cutting process), is

and epresented on the surface of the desired part design
as shown in Figure 3 This spiral can be cal cul ated

]?asgﬂtngg%rttrhﬁt secllfa‘le\ ltydi élf&%r&tﬁg tﬂh@g&&ﬁdmml-
eed ra speC| e too conpensattron progr
file®" ot her source. The nunber of spiral rings (i.e., the

nunber of revolutions) created is determ ned by the
feed rate and spindle revolutions per mnute. Mre
spiral rings are created with slower feed rate and

2. hi gAénethedgfouerpgn%ﬁtms;mfpndtaenortd)tnmPomed:w qomeprsing:al
step is plotted, the distance between two curves of

t hecreptingla represdntation efta ﬁ'a’hesumatre,er of meridi ans
defining the surface of the part is pre-determ ned by

t hecﬂb@hgh%'tﬁe K dHd 2XaTdsTor gfecitClocifiond4 meri dians).

he neri ns represent the cross section of the

mer 4 phe o et b g 9L et I FElarP O B srace

i ncreases; however the representation of the actua
poigtforkR €Ul s nore accurate. The distance between any two

spiral curves along a given neridian is then

pr e¢ampéhsatoligviod e dianidne toohtasliusofo deterrdinerroper tool position

establish the X | ocation of each point 76 on the

to g‘@férﬂte&%céfé:ula‘-’teébgms'éhdzl gure 4 . For purposes of
c arity, only 4 [ocation points76 are shown in Figure

ool A aACh g et PedResRaRER A metigfony ™ ©

Referring to Figure 5, one aspect of the conpensation
nmet hodol ogy is shown. After the X |l ocation of the
unconpensated surface points is established, the X

| ocati on nmay be matched to the Z [ ocation on the zero
meridi an shown as |ine 100. The zero neridian 100 is a
2-di nensi onal path that corn&sponds to the defined
path of the lathe slides, which is preferably an
average of all of the neridians. The X | ocations are

i ndi cated by the current slice dianeter, represented
by line 250. For every X location along |line 250 there
is only one Z |ocation on the zero neridian 100. For
each p0|nt on the zero nerldlan 100, a I|ne 200 (the

N . L 1 o, o o, .



radi us of the dianond tool is known and hence, can be
programmed. This point 300 represents the

wap@spamsat ed di anond tool center. Referring POI/BSIpOT/€21585
5, the intersection of a horizontal tangent |ine

3. (ShpMe nfsthdQ ok %l&rr‘n'?ﬁhgré’li tt?é‘gréah Rg SteTRietl e@q'legkée‘htmg a

the theoretical sharp di anond th 'a radi us

par iigsfd pia fird %Egdd%%m%?}m#g R AP depi ct ec

by location Gin Figure 5. Location Gis the |ocation
where the cut may be applied to adhere to the |ens
4. desTlae methad of glagmt3 wh@&un caleutatingxthe Xsand £ vadues for specific
Z. The collection of all of the generated |ocation G s
locéfions eaaprigesind Z) is the true conpensated surface for
the particular diamond tool. The true conpensated

Surﬁéeguﬁﬁ%trré HQW@ Eﬁrtwbh;%n%samnesr l:us, which

i's unaccouhted for Iint at he softwa or 'an

charidd i 3} 4&%3{6&%&@% Hings shefe i rdpigians: and

p05|t|on The val u B the theoretical sharp is

det @AYAtNgA V%'H%a%ﬁset BZErQMEsidiaed and the | at he

conpensati on program This process is repeated for

each neridian in the spiral to create a series of new
5. poi Tihe mdtA68 28 Llamr2, veiereinecalduiatinghther desitedqsosition of a

hori zontal tangent |ines and vertical tangent |ines

dmhqyﬁgbegc&hsngégnnnd radi us describe a square such as
t e square shown in Figure 5 described by horizont al

songoisaa A ing atineP) AFbEGR ot cere i e’

the val ue used to determ ne the geonetry conpensat ed
mepdian bejAg gRsAsated;@dt or | ocation "A" as descri bed
above, while for other enbodi nents and/or for other
t oopﬂqjg:tierqra peetot notrhal todhe pomhgletermanedhinythef prpoeding step to
A B C, D E1 F, Gor Has show, where points or
find freagermesofthe@iaflofddodl. are | ocated at the
i ntersections of the horizontal and vertical tangent
lines, and points B, Db E and G are | ocated at the

. '“;z@érrrweg%@ 1, SR oSSR, AR B

are deter ned accoyrdin e above neth
16 e AR S UTAGR I9paURN IR foa) ERAIUS HAGE ReTPEnGIcUa to
acconplrshed by theoreticallyrotating all calcul ated
theveurcesd mgriiant he origin at the tool axis angle and
cal cul ating the average of the highest and | owest
meri dians. This average represents the new

7. 9EOTRéE MEtROATRE Bt DWHRER dHIEISif a geld ryc&FFHSQﬁé’étéé zero

to create the correct tool cutting pgth for the

e BB 1P Vi Bl abfhe oty

i-f|Ie his mni-fileis transmtted to the
took BRBAGIS ARV EEAING Bist VEES gt 18 hiphSBFo)d lemest meridians at
i nvention has been described in detail, with

eaginpeintodlgvlated.er ence to certain preferred embodi nent s,
in order to enable the reader to practice the
i nvention w thout undue experinentation. A person
having ordinary skill in the art will readily
recogni ze that many of the previous conponents,
conposi tions, and/or paraneters may be varied or
nodi fied to a reasonabl e extent w thout departing from
the scope and spirit of thetd4nvention. Furthernore,
titles, headings, exanple materials or the |ike are
provi ded to enhance the reader's conprehension of this
docunent, and should not be read as limting the scope
of the present invention. Accordingly, the invention
is defined by the follow ng clains, and reasonabl e
extensrons and equrvalents thereof ve clarnr 1 A

o g g Y o .



transmtting the second mni-file to a conmputer
nunmerical control |athe; and cutting part materia
wowaok/0e4osci | | ati ng tool according to the seckemUsS2007/021585
mnifile. 2. A nmethod for conpensating for dianond
to r | j
5 4 SZ???%JE GLERTRI2, Toer ST g GROZABL PR
speci fii cat.i ons; Iculatlng the desired position
corgsegsq}eéryg SIBA MUTl&i ve to the surface point to be
cut; conpensating for the dianond tool radius to
determ ne proper tool position to generate
9. r echhe methed opclaimsd, wheateindhe doeltaxipyangle is between 0 and 45
geonet ry-conpensated zero neridian.3. The net hod of
degreasm 2 wherein the creating step includes
representing a part surface as a spiral and defining
nmeridians within the spiral. 4 . The nethod of claim3
10" OF L hiAba W Bl Wier&in0fls faltdd Yagndor spect Tl c
ns conp ; I'Stance between
tmo curves of the splral d|V|d|ng t he di stance
ween the curves by t he, number of nerldlans and
11equ§h¢ method of slaim hivdiejeinaid paB isdarlens Belds. The
met hod of claim2 , wherein calculating the desired
position of a dianond tool conprises: projecting a
12| i nEh@méthed opelaird, wiasrginesdid panttidia lees.0 meridian to
the neridi an bei ng conpensat ed; and projecting a
vector normal to the point determned in the preceding
st 6. The
13 et Pb Mt df o SRR L Heren g pBH TR TEn: PRI o)
further conprises offsetting the desired surface
| ocati on by the tool radius value perpendicular to the
current neridian. 7. The nethod of claim2, wherein
cal cul ating a geonetry-conpensated zero neridi an
further conprises rotating the recal cul ated points
about the origin by a tool axis angle and averagi ng
t he val ues of the highest and | owest neridi ans at each
poi nt cal cul ated. 8. The method of claim2 , further
conprising recording all tool geonmetry conpensated
values in a mni-file. 9. The nethod of claim§5,
wherein the tool axis angle is between 0 and 45
degrees. 10. The nmethod of claim 1, wherein said part
is alens. 11. The nmethod of claim1, wherein said
part is a lens nold. 12. The nethod of claim2 ,
wherein said part is a lens. 13. The nmethod of claim?2
, Wherein said part is a |lens nold.
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