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PCT/US98/27406   NOVEL ANTI-ESTROGENIC STEROIDS) AND ASSOCIATED
PHARMACEUTICAL COMPOSITIONS AND METHODS OF USE 5 TECHNICAL FIELD The
present invention relates generally to steroid hormones) and more
specifically relates to novel steroids which are useful as anti-estrogenic
agents. The invention additionally relates to methods for treating various
disorders using the novel compounds, particularly conditions or diseases
that are estrogen-dependent, i.e., are estrogen-induced 10 or
estrogen-stimulated, and to pharmaceutical compositions containing one or
more of the novel compounds. Breast cancer is one of the most prevalent
types of cancer, and epidemiological 15 and clinical studies have shown
that approximately one-third of breast tumors are estrogen-dependent. This
means that estroens are required for the growth of such breast tumors in
both premenopasal and postmenopausal patients. In postmenopausa! women, in
whom breast cancer most commonly occurs) breast tumor concentrations of
estrone and estradiol are considerably higher than blood estrogen levels.
Although retention of 20 estrogens in breast tumors by high-affinity
binding proteins contributes to the level of estrogens in tumors, estrogen
concentrations in the breast are higher than plasma levels in breast cancer
patients regardless of whether their tumors are estrogen receptor-positive
(ER+) or receptor-negative (ER-). In situ formation of estrogen from
estrogen   24 JUNE 2002 WO 99I33859 -2 PCT/US98/27406 biosynthetic
precursors within tumors is now known to make a major contribution to the
estrogen content of breast tumors. Numerous other estrogen-dependent
conditions, disorders and diseases have been identified as well, including,
but not limited to, ovarian, uterine and pancreatic cancers, 5
galactorrhea, McCune-Albright syndrome, benign breast disease, and
endometriosis. Estrogenic effects are mediated by specific receptors
located in the nucleus of estrogen-responsive cells. The receptor contains
a hormone binding domain for binding estrogen, transcription activating
domains, and a DNA binding domain. The binding of 



the receptor-hormone complex to estrogen response elements (ERE's) in the
DNA of 10 target genes is necessary for regulating gene transcription.
Drugs that competitively block estrogen binding to its receptor, termed
anti estrogens, are capable of inhibiting the stimulatory effects of the
hormone on cell proliferation and are therefore useful in the clinics!
treatment of breast cancer. Clinically) estrogen receptor-positive tumors
respond with a higher frequency to anti-estrogens than 15 do tumors lacking
a significant level of receptors. Anti-estrogenic drugs fall into two
chemical classes: nonsteroidal and steroidal. The nonsteroidal
anti-estrogen tamoxifen (Nolvadex) has been used as an adjunctive treatment
for breast cancer following chemotherapy or radiation therapy. However,
tamoxifen itself exhibits estrogenic activity in reproductive tissue,
resulting in an increased 20 risk of endometrial cancer and possible
recurrence of breast cancer after long-term therapy. Furthermore, tamoxifen
behaves only as a partial agonist in the uterus. To date, little work has
been done in the development of selective competitive antagonists of
estrogen. Several steroidal anti-estrogens have been synthesized which lack
estrogenic activity. Included among these are ICI l64,384) ICI 182,780 and
RU 58668. 25 See, e.g.: Wakeling et al. J. Steroid Biochem. ~ :645-653 (
L988), which pertains to ICI 164,384; Wakeling et al., Cancer Res.
i:3867-3873 (l991), and Wakeiing et al.) J. Steroid Biochem Molec. Biol.
Q7:771-774 ( l 990), which pertain to ICI 182,780; and Van de Velde et al.,
Ann. N. Y. Acac~ Sci. 761 l64- l 75 ( 1995), Van de Velde et al.) Pathol.
Biol. i:30 ( 1994)) and Nique et al., Drugs Future i:362-366 ( 1995), which
relate to   24 JUNE 2002 WO 99I33859 -3 PCT/US98/27406 RU 58668.
Unfortunately, these drugs are not orally active and must be administered
in high doses intramuscularly. Furthermore, the manufacture of these drugs
is laborious) requiring a complicated, 14-16 step synthesis with very low
overall yields. Potent steroidal anti-estrogens that are orally active have
not yet been developed or 5 commercialized) although the nonsteroidal mixed
agonist/antagonist "ratoxifene" is currently available. Accordingly, the
present invention is directed to novel steroidal agents that are extremely
e~'ective anti-estrogenic agents, i.e., are potent antagonists of estrogen
in breast and/or uterine tissue. The invention thus represents a
significant advance in the art, 10 particularly in the treatment of breast
cancer and other diseases and conditions that are potentiated by the
presence of estrogens. Significantly) a number of the compounds of the
invention that are potent) orally active agents, display tissue-selective
pharmacology. ~ That is, the compounds are useful as tissue-selective
estrogen agonists/antagonists, also termed "Selective Estrogen Receptor 15
Modulators" or "SERMs." SERMs produce beneficial estrogen-like effects in
some 



respects, notably on bone and lipid metabolism, while nevertheless acting
as estrogen antagonists in the breast and/or uterus. The SERM profile may
be distinguished from that of a pure estrogen such as 17i-estradiol) which
behaves as an estrogen agonist in all tissues, and from that of a pure
anti-estrogen, which exhibits an estrogen antagonist profile 20 in all
tissue types. The following references pertain to one or more aspects of
the invention and as such may be of background interest to those skilled in
the art: U.S. Patent No. 2,840,581 to Hogg et al., which describes
estradiol derivatives substituted at the 17-position with =CH-CH20H and
having estradiol-like activity; U.S. Patent No. 3,536,703 to Colton et 25
al.) which describes antimicrobial estradiol derivatives substituted at C-3
with methoxy, and at C-17 with various groups, including =C-CH2 NR,r
(wherein R is hydrogen or lower alkyl or wherein two R groups form a cyclic
structure); U.S. Patent No. 3,716,530 to Krubiner et a(., which describes
steroids containing various substituents at the C-17 position) including an
estradiol derivative substituted at C-17 with =CH-CHzX, wherein X   24 JUNE
2002 WO 99I33859 ..4_ PCT/US98/27406 is halogen (stated to be useful as an
intermediate in the synthesis of progestational compounds and antifungal
agents); Blickenstaff et al., Steroids g (4,5): 889-902 (198S)) which
relates to estradiol derivatives having substituents at the 16-position
bound to the steroid nucleus through a double bond, synthesized as part of
a search for novel anti 5 cancer agents; French Patent No. 1,453,2l0, which
shows estradiol analogs substituted at the 17i-position with
-CH(CH3)-O-(CH~ZNRR", wherein R' and R" may be alkyl or aralkyl; French
Special Patent for Medications No. M303 l, which relates to the synthesis
of 3-hydroxy-20a-dimethylaminoethoxy-I9-norpregna-1,3,5(l0~triene; and Qian
et al., .l. Steroid Biochem. ,Q(6):657-664 (1988), which evaluates the
correlation between 10 substitution at the 17-position of estradiol and
possible anti-estrogenic activity, and describes estradiol analogs
substituted at the 17i-position with -O-(CH~2-NR,RZ, wherein R~ and R2 are
methyl, ethyl, cyclopentyl, cyclohexyl, or tetrahydropyranyl (none of the
compounds were found to have anti-estrogenic activity). In addition, the
following references discuss tissue-selective anti-estrogens, or 15 SERMs,
and as such may be of interest with respect to the present invention as
well: Grese et al. ( 1998), "Synthesis and Pharmacology of Conformationally
Restricted Raloxifene Analogues: Highly Potent Selective Estrogen Receptor
Modulators," J. Med Chem. 4:1272-1283; Bryant et al. (1998), "Selective
Estrogen Receptor Modulators: An Alternative to Hormone Replacement
Therapy," J. Soc. for Exper. Biol. and Medicine, 20 pp. 45-52; Ke et al.
(1998)) "Effects of CP-336) l56, a New) Nonsteroidal Estrogen
Agonist/Antagonist, on Bone, Serum Cholesterol, Uterus and Body Composition
in Rat Models," Endocrinology ]i(4):2068-2076; and Kauffman et al. (1997),
"Hypocholesterolemic Activity of Raloxifene (LY 13 9481 ): Pharmacological
Characterization as a Selective Estrogen Receptor Modulator," J. Pharmacol.
25 Experimental Therap. ~( ( 1 ):146-15 3 . Reference may also be had to U.
S. Patent Nos. 5,447,941 to Zuckerman, 5,510,370 to Hock) 5,552,416 to
Keohane, 5,578,613 to Bryant et al., 5,578,614 to Bryant et al.) 5,593,987
to Cullinan et al.) 5,610,167 to Cullinan) 5,641,790 to Draper, 5,646,137
to Black et al.) 5,663,184 to Bryant et al., and 5,7l9,165   24 JUNE 2002
WO 99/33859 -$ PCT/ilS981Z7406 to Dodge) each of which pertains to
different uses of tissue-selective anti-estrogens) 



particularly raloxifene. No art of which applicants are aware, however,
describes compounds as provided herein. To the best of applicants'
knowledge) the compounds and methods of the 5 invention are previously
unknown and completely unsuggested by the art. Accordingly, it is a primary
object of the invention to address the above-mentioned need in the art by
providing novel steroid compounds useful as anti-estrogenic agents. 10 It
is another object of the invention to provide novel compounds that are anti
estrogenie and have reduced estrogenic activity as may be determined by the
degree of inhibition and degree of stimulation, respectively) ~of
estradiol-induced alkaline phosphatase activity in human Ishikawa cells..
It is an additional object of the invention to provide such compounds which
have IS substantially no estrogenic activity as may be determined by the
aforementioned test. It is still another object of the invention to provide
such compounds in the form of steroidal active agents having a
1,3,5-estratriene nucleus that are preferably "17-desoxy." It is yet
another object of the invention to provide a method for treating an
individual with a disorder that is estrogen-dependent) i.e., an
estrogen-induced or 20 estrogen-stimulated condition or disease, by
administering to the individual a therapeutically effective amount of an
anti-estrogenic compound as provided herein, or a pharmaceutically
acceptable salt thereof. It is a further object of the invention to provide
a pharmaceutical composition for treating an individual with a disorder
that is estrogen-dependent) the composition 25 comprising a therapeutically
effective amount of a novel compound as provided herein or a
pharmaceutically acceptable salt or ester thereof. Additional objects)
advantages and novel features of the invention will be set forth in part in
the description which follows, and in part will become apparent to those
skilled   24 JUNE 2002 -6 in.thc art upon examination of the following) or
may be learned by practice of the invention In one embodiment, thcn, the
invention relates to novel compounds having antiestrogenic activity and
roduood e~stc'ogenic activity as deta~mincd by the degroe of inhibition and
degree of stimulation, respodivdy) of estradiol-iaduood alkalise
phosphatasc activity in human tshikawa ells. Preferred compounds of the
invention have a 1,3,S-esttatriene nudcus, and arc substituted at other the
G17 position or the G11 po-anion arith a molecular moi~y which renders the
compounds cffoctive to compctitivety hlodc the binding of estrogen to its
roceptor. Of these) the more preferred compounds are `.`(7-daoxy," i.c.)
thue is no oxygai atom bound directly to the G!7 positioci Such compounds
are a~compassed, for example, by the generic stcudures of Formula (1~ and
(~ herein This invention also relates to a a 7-desoxy-1,3,5(l0restratrieoe
containing the molecular moiefy Q29 CH-(CE(~~--O L---(CH~p R3o at either
the C-l ( or C-l7 position of the estratriene nucleus, wherein. j is as
integer in the range of 0 to S inclusive; p is an integer in the range of 0
to 6; R~' and R' are independently hydrogen, lower alkyl, or ha(ogenated
lower alkyl, or ace linked together to form a heterocycioalkyl ring, with
the proviso That R" and R' arc not both hydrogen when tt~e molecular moiety
is at the C-~7 nositioa; and L is a Cve- or six-membered cyclic moiety that
may or may not be aromatic, optionally containing 1 to 4 heteroatoms
selected from the group consisting of N, O and S and combinations. thereof,
and optionally substituted with one or more substituents selected from the
group consisting of alkyl, alkenyl, alkoxy, halogenated alkyl, alkenyl, sad
alkoxy, carboxyl, hydroxy, amino, alkylsubstiluted amino, vitro) cyano, and
halogen. 



24 JUNE 2002 this irnrer~ furtt~relates to a 17-desoxy-1,3,5(i0j-es6ratrie~
.the ~ ~~Qi~-O at either the C-I 1 or GI7 position of the esttatriene
aucteus, wherein_ j is an integer in the range of 0 to 5 inclusive; p is as
integer in the range of 0 to 6; Ri and R' are Lower alkyl or are link,~d
together to Farm a heLeracyclaalkyl ring and ~~. Q'. Q' ~d Q4 arc
iadcpendea~tly selec(ed tram the ~nup consisting of i~ydrogen, hydm~cyl,
cacbaxyl, al(coxy, alkyl, Iralagar, amino) and alkyl~ttbsliGxted atttina. l
ds-i~wendoa also includes a 17-desoxy-1.3,5(l0resffafriene ooataining tt~e
molecular moiety R~ ----(CHI",--Q-L-(CHI; I~(~R3o at the C-1f position
ofthe estcatriene nucleus, whet~eIn: ca is an integer in the range of 1 to
6; p is an intcgec in the range of4 to 6; R~ and R' ace indepeudcx~tty
hydrogen, lower alkyl) or halagenated lower al(cyl, or are linkad together
to form a hctcmcycloalkyl ring; and I, is a flue- or sbc~membered cyclic
moiety that may or may not fse aromatic, optionally Containing 1 to 4
heteroaioms selected from tho group cocisistic~ of N) O and S and
combinations thereof, arid optionally substituted With one or arore
svbstitucrlts selected from !he gmu~ cansisGng t!t-'alkyl, alkenyl, alkoxy,
halogenatcd alkyl) alkaiyl, and alkoxy, carboxyl, hydroxy, amlna) ~I(r~)
cpana, and halogen.    24 JUNE 2002 6b This inYettdon findudess a
17-desoxX-1,3.5(101-estratriene oontair~ng the moleaatar moiety (~I~--a at
tha C17 pcxsitlon of iha estratriene n~tclaus, t~rhcrcin: _m Is act intcgcr
is the rac~o of i to 6; p is an iatcger is the raaga of 0 to 6; tt~ and ER
arc lower alkyl ar one linkad togeth~cr to form a ftvc- or six-tncmbcmd
heteroc~raloaUcyl ring; and (~t) Q=, Q~ cad Q~ arc independently selected
from the g~up consisting of hydrogen, hydrax~?!, carboxyl. alkoxY, alkyl,
hRlogen, amino. and alkyl~ubstituted amino. The prefeaed anti-cstcogec~ic
compauads of the inveadon are exemplified 6y Focriruta (n, Fomiuta (It) and
Focinu(a ~, ~s fottows: x RJR "X R~ y Ga ~ocmula (Q, 



R is seledod from the group consisting of C and N, and, whoa R is C) is in
either the E or Z configuration; rl and c2 arc optional double bomds; X is
hydrvcacbyl, generally iacldding at least one oxygen atom, sulfur atom,
andlor nitrogen atom in the form of an -0-) -S-, -Nfi- or -N(alicy()-
tic~kage, cad optionally     z4 J~ zooz WO 99I33859 -7 PCT/US98/27406
containing additional substituents and functional groups such as hydroxyl,
oxo, alkoxy, amino, alkyl-substituted amino, halogeno, aryl, heteroaryi,
heterocycloalky(, or the tike; X' is hydrogen or hydrocarbyi, generally
including at least one oxygen atom, sulfur atom, and/or nitrogen atom in
the form of an -O-) -S-) -NH- or -N(alkyl)- linkage, and, as 5 for X,
optionally including additional substituents and functional groups, or X
and X' may be linked to form a heterocyclic ring) typically a six- to eight
membered heterocycloalkyl ring containing one to four) typically two to
three heteroatoms selected from the group consisting of nitrogen, oxygen
and sulfur; when ~'l is present) R` is CR"R`2 wherein R" and R`~ are
hydrogen or lower alkyl) 10 and when ~ is not present, R' is hydrogen,
alkyl) or halogen; R2 is selected from the group consisting of hydrogen,
hydroxyl, alkyl, alkenyl, aryl, alkaryl, -ONOZ, -OR" and -SR`3 wherein R'3
is alkyl, aryl or aryl; R' is selected from the group consisting of
hydrogen, hydroxyl) halogen, alkyl, alkenyl, aryl) alkaryl, cyano, -OR" and
-SR" wherein R" is as defined previously; 15 R` is hydrogen or lower alkyl;
R' is selected from the group consisting of hydrogen, lower alkoxy)
halogen, cyano, -CHiCH=CHi, -CHO, -NR"R's and _(CH~NR"R" wherein R" and R"
may be the same or different and are either hydrogen or alkyl, or together
form a five- or six membered cycloalkyl group optionally containing an
additional nitrogen heteroatom; 20 R6 is selected from the group consisting
of hydrogen, alkyl, acyl, -C(O)-aryl, -C(O)-alkyl and -SOZNH2; R' is
selected from the group consisting of hydrogen, halogen) -NOz, -CHO,
-CHzCH=CHI,-NR`6R" and -CHZNR`6R" wherein R`6 and R" may the same or
different and are hydrogen, alkyl or acetyl; 25 R' is selected from the
group consisting of hydrogen, hydroxyl) -OR" and -SR" wherein R" is alkyl,
acyl or aryl; R' is hydrogen or alkyl, with the proviso that when R is N)
R' is not present; and R` is methyl or ethyl.  



24 JI3NE 2002 _g_ ibis invent.ioci also ooctsists of a ~ucrd having ~e
structure of Foumiia ( Ia ) ~H~ whe<ein_ R~ HC-~Cll~j~--~-L--iCH~~ j is an
integer in the range of 0 to S inclusivc; p is an integer is the ractge of0
to 6 inclusive; r2 is as optional double bond; when r2 is present, R` is
CEt"R". wherein R" and R`i arc (`~dco~ea or lower alkxi, and when c2 is
abseat,.R` is h~drogen, alkyl or halogen; R`.is selected from the groin
coasisfin~ of hydrogen, 6ydcouyi. alicYl, alkeayl, acxl) alkac~l, -0L~IO~
ORa ~ and -SR`'' wherein R`~ is alkyl, aryl or aryl; R~ is selected fco~n
the grouQ caasistiag of 4~dro$ea~ hydcocyh al(cyl, alkeaxt, acyi, alkac~l)
c~aao. -0R`~ and ~R where Ro is alkyl) aryl. or aryl; R' is hvdro~ea or
lower alkyl; Rs is selected from the groin consistia~ of hj!drogea, lovcrer
alkoxY. halogen, cYaao) -CI~~CfI~E(x~-CEI<Oi -lYR"R`s and -(CHzli~fR"R`s
wherein R" and R`s may be tfie same or different and are either hydro~ea ar
alkyl, or to~ethcr form a five- or six-membered_cYdoal(c~l gcouP
optioaall~r ooafaiaiag an additional aitc~o~ea heteraatoai; R` is selected
from the group coasistio~ of hydrogen, a((cy() acyh -C(O1-ar~r(.
-C(OI-alk~( and -S02NEf1i R' is selccled from the grouf` coasistig~ of
h~dro~cn_ ha(o~en. -IYO~ -CECO, -CHZCfI= CI~1-NR`~R" and -(CI(Z)NR~~R"
`vhereia R" and R" tuair be the sxate ar different and are eitt`er
4rdco~ea, alkyl ac acetyl; It` is selected from t(`egroup consisting of
4Ydrogen, h~drot~rl. -0R" and ~R~' wherein R" is tpwer alkyl. lower acjrl
ar aryl;    24 JUNE 2002 8a R" is methl oc dh~l; and . . Vii' and R'. ace ~
selected from the~rou~ coosistin~ of hydrogcn, lower alkyl xud ha(ogenated
lower alkyl, or arc licked together to form a Eve- or six-membecad
ltetecocycloalkyl ring, wit4 tilt toroyiso that Rs' and R" act not Goth
h3rdoo~ca; and L is a five- or six-iaembec~e~ct cyclic moiety that may or
may not be aromatic; optionally contaittiog t to 4 hcteroatoms selected
from the group consisting of N) O and S and combinations -dteroo~ and
optionally substituted with one or more substiluents selected Crom the
group consisting of alkyl, alkcayt, aIkoxy, halogenated alkyl, aikenyl, and
alkoxy, carboxyl, hydroxy, amino, nitm, cyano) attd halogen_ (n ~~
co"boditttcn~ dtc invcntioa t datcs to navel compounds having the sixucturc
of Eacatrula (~ ((() Rs wherein_ 



X. r l . X 9 R ~ _~ Rt9 za ~_~~~~R t R R is selected from the group
consisting of C and N, and" when R is C, is in either the E or Z
configuration; rl and r2 are optional double bonds; X is hydrocacbyl
iaciuding at least one oxygen atom, sulfur atom, andlor nitrogen atom in
the fornu of as -Q-, -S-, -NH- or -N(alkyl)- Linkage, and optionally
substituted with one or more substituents selected from the group
consenting of hydroxyl, oxo, alkoxy, amino) alkyl-substituted amino,
halogeno, aryl) heteroatyl and heterocycloalkyl) X` is~hydrogea or
hydrocaibyi inducting at least one oxygen atom) sulfur atom, and/or
nitrogen atom in the form of an -0-, -S-, -NH- or -N(alkyl)- linkage)
optionally substituted as for X, or   24 JUNE 2002 8b X and X' ace (faked
to focrn a het~erocycie containing one to four heteroatotas selected frog`
the group consisting of n~trogeo, oxygen and sulfur) whey r2 is present, R`
is CR"R`Z, wherein R" and R`~ are hydrogen or lower al(cyi, and when r2 is
absent, R` is hydrogen, alkyl or halogen; R' is selected from the group
coc`sisting of hydrogen) hydroxyl, alkyl, alkenyl, aryl, al(caryl,
cyano,-0R" and-SRs' wherein R" is alkyl, aryl or aryl; R` is hydrogen or
lower al(cyl; Rs is selected from the group consisting of hydrogen, Lower
alkoxy, halogen, cyano, ~HiCH~CHZ, -CHO, -NR`~R`s and -{CH~I~IR"Ris wherein
R" and R`s may be the same or different and are either hydrogen oc alkyl,
or togediec form a five- or six-membered cycloalkyl group op6ional(y
containing an additional nitrogen heteroatom; R` is selected tiom the group
consisting of hydrogen) alkyl, aryl) -C(O)-aryl, -C(O)-alkyl and _SOxNHa:
R' is selected from the group consisting of hydrogen, halogen, -NOZ, -CHO,
-CHtCH=CHZ, -NR"R" and ~CHZ)NR"R" wherein R~ and R" may be the same or
different and are either hydrogen, alkyl or acetyl; [Z` is selected from
the group consisting of hydrogen, hydroxyl, -OR" and -SR" wherein R" is
lower alkyl, lower aryl oc aryl; R' is hydrogen or alkyl) with the proviso
that when R is N, R' is not present; R`a is methyl or etfiyl; and R" and R'
are independently selected from the group consisting of hydrogen, hydroxyl,
(ewer alkyl, lower a.lkenyl, lower alkynyl, lower alkoxy, and halogen, or
R" and R'" together form or a pharmaceutically acceptable salt or ester
thereof. Thin invention further consists of a compound having the structure
of formula (IIIa) a Rz9 i Rta (CH~i O-L-(CH~~ N~R3a ='=R rz ((tin) RS ~ ~n
Rz4 ~ Rzs R6 O ~ R~ R' R= 



24 JUNE 2002 8c wherein. m is an integer in the range of l to 6 inclusive;
nis0or l; p is an integer in the range of 0 to 6 inclusive; r2 is an
optional double bond, and when r2 is present) R' is CR"R'I, wherein R" and
R'i are hydrogen or lower alkyl, and when r2 is absent, R' is hydrogen,
alkyl or halogen; RZ is selected from the group consisting of hydrogen,
hydroxyl, alkyl) alkenyl, aryl, altcaryl, -ONO2) -0R" and -SR" wherein R'1
is alkyl, aryl or aryl; R' is selected from the group consisting of
hydc~ogen, hydroxyl, alkyl, alkenyl, aryl) alkacyl, cyano, -0R" and -SR's
wherein R" is as defined previously; R'' is hydrogen or lower alkyl; Rs is
selected from the group consisting of hydrogen, lower aikoxy) halogen,
cyano; CHZCH~HZ, -CHO, -NR"R'S and -(CH~NR'~R'f wherein It~~ and R's may be
the same oi: diEl'ec~ent and are either hydrogen or alkyl, or together form
a five- or six-membered cycloalkyl gc~oup optionally containing an
additional nitrogen heteroatom; R6 is Selected from the group consisting of
hydrogen, alkyl, aryl, -C(O)-aryl, -C(O) alkyl and -SOZNH~; R' is selected
from the group consisting of hydrogen, halogen, -NOz, -CHO, -CE-HiCH~HZ,
NR'6Ri' and -(CHZ)NR'6R" wherein R'6 and R" may be the saa~ or different
and are either hydrogen) alkyl or acetyl; R` is selected from the group
consisting of hydrogen, hydroxyl, -0R" and -SR" wherein R" is lower alkyl,
lower aryl or aryl; R' is methyl or ethyl; R's is hydrogen or lower alkyl;
and R2a and Ru are both hydrogen oc are both methylene bound to each other
through a single covalent bond) R2' -and R~ are independenHy hydrogen,
lower alkyl or halogenated lower alkyl, or are linked together to form a
heterocycloalkyi ring; and   24 JUNE 2002 8d L is a five- or six-mem6eced
cyclic moiety that may or may aot be aromatic, optionally ooataining 1 to 4
heteroatoms selected firom the group consisting of ~N, O and S and
cocnbinatioas thereof, and optionally substituted with one or more
substituents ~sele~d from the group consisting of alkyl, alkenyl) alkoxy,
halogenated alkyl, alkeayl, and. alkoxy) carboxyl, hydroxy, amino,
alkyl-substituted amino, vitro, cyaao, and halogen. In a Eurd~c
anbodunesit,; the invention relates to novel aonipoucds having the
structure of laonmula ((IZIj 



a R6 wherein: r2) R'~ through R' and R` are as defined above; m is an
integer in the rau`ge of O to 6 icedusive; It lS 0 (if. l; R2` is
hydrocarbyl including at least one oxygen atocr~ sulfur atom) and/or
nitrogen atom in the form of an -0-, -S-, -Nfi- ac -N{alkyl)- fnkage, and
optioaahy indudic`g    24 JUNE 2002 -,9- _ additiana! aubsrducnts and
functional groups sad as hydcoxyl, oico, alkoxy, arni~w. a(kyf substilarted
atcucio, halogeno; aryl" hetcraacy() hetabcydoa~tCy~, or the fkc; - R~ is
hydcogcn or alkyl,; oc, wha~ m is O, Ru and R~ may be licked to fociet a
fiveor ~c-munbCrod cydcc stcucbue which ttsay oc may not 6c uanatica
coaViniog O to 3 'hexeeoatvms seloctod Crom the g~rauQ consisting of I~ O
and S, and su6stibut~od with 0 to 4 ~ubstitucnts sdedod-Gaai tl~ grocrp
ooc~is(~ng ofa((grl) alkccryl" a(ky~Yl. aucoxy. -c(a)-,alky~.
-c(a)-v-~l~y~, ~-o~(co)~rky~ -.a(al-,,~y~ hydro~l. ~o~ hacog~ sut~de,
nitrate and duocinatod alkyl: _ R:' a hydrogen oc lawec alkyl; acid . RZ`
and R's ue Goth hydrogen oc ate 6atla mahylenc 6o~md to each ottiec tfuough
a single covalent band. Ea,d~ of Fornutla (n, (~ and (Iii is ic~teaded to
encompass phacmaceutica!(y acxeptable salts, Gda~s, amides, pcadiugs) and
other analogs and dedvadves ofthe ooonpaunds spawn. h s~(( another
embodiment, lhis irmentioa relates to a compound having the structure of
Formula ((a) . R~' t~C--(Ctl'~~ -O -1..----~G~lt~P ~f~l ya R (fa) .
wherein: _ j is as integer is the range of 0 to S iaciusive; p is as
ieitegec in the range o f 010 6 iciclusive; . c2 is an optional double
Goad; when e2 is pc~esent, tit is CR~~RfZ wherein R~~ and R~t'are hydrogen
or loKrer ai(cy(" and when c2 is absea~ R~ is hydrogen, alkyl oc haLogea;
24 JUNE 2002 9a RZ is setecGed hnm the group consisfiag ofhydcogea)
hydroxyl, atkyt, aUcenyT, acyf, artery(, -ONOt. ORt~. and -SR~'~ wihec~aa
R~3 is alkyl, aryl oc uyl; R~ is selected from Hte geovp consisting of
hydroxyl) alkyl, aJkcay(, aryl, a(katy() .cyaao, -0R~3 and SR` 3 where. R'
3 is alkyl, a~cyt, oc aryl; ICS is hydrogen ac lawcr alkyl; . Rs is
selected fi`Illl t(~c group ooosisti~ag ofhy`icogen) lower aUCOxy) halogen,
cY~. =~CH~. -~CHO, -NR~~itts and -{CEIx)Mttays ~ecein R~~ and R~s miy be
die wane oc different and acre cithec hydrogen oc alkyl; ~c together form a
five-'oc sixuie<u6erod cycloa!(cyi group op(roaallyeoatai~aiag as
additional nitrogen hetecoatocn; R~ is selected Gnom the group ooasisti~ag
ofhy~daogea) alkyl, aryl, -C(d)acy(, ~_'(O) alkyl and SOtL~II~: ' Rr is
selected front the group ooasisting ofhydrogea, b.~Iogea, -NOL -CffO)
~[~(~. .~~6Ru and -(CE(yt~iR(6R17 wherein R~6 and R~ l may 6e the same oc .
different sect acre either hydrogen) alkyl or acetyl; . Ri is selected from
the group,ooasisting of hydrogen, ~hydcoxy(, -0R~6 and -SRt~ wherein R~i is
lower alkyl) lower aryl oc aryl; R~ is methyl oc ethyl; and 



Ri9 and R3 arc selected brow the group consisting o f hydrogen, lower alkyl
and halogenated lower aUcyl, oc are linked together to form a five- oc
sirc-:mecnbeced hetecocycloalkyl tic~g; and L is a tine- oc six~embered
cyclic meiefy that may oc caay not be aromatic, optionally containing L to
4 hefecoatoais selected fcocn the group consisting of N, O and S and
combiaaitioas theceo~ and optionally substituted with one oc more
substituents selected from the group consisting of aUcy(, alkeny(, alkoxy,
ha(ogenated alkyl, a(Iceayl, and alkoxy) carboxyl) hydroxy, amino, vitro)
cyaaa) and lta(ogen In anothcr embodimcnt, the inveatian relates to
pharmaceutics( compositions contatiniag, is combination, a
phartnaceutical(y acccptable carrier and an anti-estroge~ic compound of
the.inventian, i.c., an agcnt that is anti-esttogcnic Gut has reduccd
cstc-ogenic activity as may be determined by the degree of it~t~ibition and
degree of stimulation. respectively; oFcsfcadiol-induced aI(caiuee
phosphatase activity is human (shitcawa cells. preferred such compounds are
steroids having a 1,3,5-estcatcicae nucleus that are 17 desoxy, and
pacticulady pccFecrcd compounds have the side drain -(CIi~~-CHRicR~` at the
l7~osition, as shown in structural formula (QI), with m, RZ` and Ra as
definod above.   24 JUNE 2002 9b Typically) the pham~aoait~cat cocnposroons
~tanaic~g as the active agent a compound deFned by strucbura! formula (Ij,
(II? err (III. .  In an additioaat embodimenry the invention ~dates'to
methods of using the novel oornpounds as adti-esrrogeiuc agaits. .The nave!
artbi-cstrogtnic oonipouads Gn~d uti~ty in tcea~ting i~viduats with
d'u~ders that ace estrogen-dependent, i_e., oouditioas oc dis~asa that ara
cstcogea-induood or estrogen-stimulated. Impost exa~c~ples of such a use
indude t~-t of 6feast, uterine, .ovarian nerd pancreatic cancers. the
compounds may   24 JUNE 2002 _(p_. . . also 6e usod in caethods of treating
oataia oondidons aqd disocdeca that ue not estrogeadependas<, og_)
non-esbroguWepeadent cancers, and particutady cancers w(,ich are tiiultipk
dcug~~istant. In a fmttia ambodiment, the invatbian relates to methods for
using the ooa,pouads ofttre invaatioa as tissue-sdedive anti-cstrogcuic
agents, i.e.) as `-`SERMs," to_treat or pctveat 6rcast disorders, to
icrecease Gone iinass and/or inhibit bone loss, to Iowec serum dtvlestero~,
acrd the like: In yet another embodiment, this invention relates to a use
of a therapeutically effective amount of the compounds of the invention in
the manufacture of a medicament for treating an estrogen-dependent
disorder, qon~strogen dependent cancer and osteoporosis, for increasing
bone mass, for inhibiting bone loss, pulmonary hypertensive disease, skin
atrophy, vaginal atrophy, estrogen-dependent CNS disorder and for lowering
serum cholestrol in the body of mammal. ~ R~~~ESC~crol~ of ~tE Frc~~~ Fig.
t illustrates is graph form the effect of two representative aoaipouads of
the invention on trabocular bone density in ovarioctortuzod rats, as
evaluated in Example 42 herein. Fig_ 2 illustrates is graph fornr the
effect of two representative compounds of the invention on urine levels of
pycidino(ine and deoxypyridinoline in ovariedomized rats) as evaluated in
Example 42 herein_ Fig_ 3 illustrates in graph form the effective of two
representative compounds of the invention on serum feuds of alkaline
phosphatase is ovariectonrized rats, as evaluated in Example 42 herein_
~OPFS FOR CARRS~S'~OtIT THE INV)JNTION Before the present compounds,
compositions and methods are disclosed and described, it is to be
understood that this invention is not limited to specaific reagents or
ceactiorr .conditions, sped6c pharmaceutical carriers, oc to particular
administration reg'rmars, as such may) ofcourse, vary. rt is also to be
understood that the tcrniino(ogy usod huein is for the purpose of
describing particular embodiments ortty and is not iateaded to 6e limiting.
24 ,7UIVE 2002 WO 99/33859 PCTNS98/27406 -11 It must be noted that, as used
in the specification and the appended claims, the singular forms "a," "an"
and "the" include plural referents unless the context clearly dictates
otherwise. Thus, for example, reference to "an anti-estrogenic agent"
includes mixtures of anti-estrogenic agents) reference to "a pharmaceutical
carrier" includes 5 mixtures of two or more such carriers, and the like. 



In this specification and in the claims which follow, reference will be
made to a number of terms which shall be defined to have the following
meanings: The term "alkyl" as used herein refers to a branched or
unbranched saturated hydrocarbon goup of 1 to 24 carbon atoms, such as
methyl, ethyl) n-propyl, isopropyl, n10 butyl, isobutyl, t-butyl, octyl)
decyl, tetradecyl, hexadecyl, eicosyl, tetracosyl and the Pike) as well as
cycloalkyl groups such as cyclopentyl, cyclohexyt and the like. The term
"lower alkyl" intends an alkyl group of one to six carbon atoms, preferably
one to four carbon atoms. The term "cycloalkyl" as used herein refers to a
cyclic hydrocarbon of from 3 to 8 carbon atoms) such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and 15 cyclooctyl. The
term "alkenyl" as used herein refers to a branched or unbranched
hydrocarbon group of 2 to 24 carbon atoms containing at least one double
bond, such as ethenyl, npropenyl, isopropenyl, n-butenyl) isobutenyl,
octenyl, decenyl, tetradecenyl, hexadecenyl, eicosenyl, tetracosenyl, and
the like. Preferred alkenyl groups herein contain 2 to 12 20 carbon atoms.
The term "tower alkenyl" intends an alkenyl group of two to six carbon
atoms, preferably two to four carbon atoms. The term "cycloalkenyl" intends
a cyclic alkenyl group of three to eight, preferably five or six, carbon
atoms. The term "alkynyl" as used herein refers to a branched or unbranched
hydrocarbon group of 2 to 24 carbon atoms containing at least one triple
bond, such as ethynyl, n 25 propynyi, isopropynyl, n-butynyl, isobutynyl)
octynyl, decynyl, and the like. Preferred alkynyl groups herein contain 2
to 12 carbon atoms. The term "lower alkynyl" intends an alkynyl group of
two to six carbon atoms, preferably two to four carbon atoms. The term
"alkylene" as used herein refers to a difunctional branched or unbranched
saturated hydrocarbon group of 1 to 24 carbon atoms) such as methylene,
ethylene) n   24 JUNE 2002 WO 991338$9 -12 PCT/US98/27406 propylene)
n-butylene) n-hexylene, decylene, tetradecylene, hexadecylene, and the
like. The term "lower alkylene" refers to an alkyiene group of one to six
carbon atoms) preferably one to four carbon atoms. The term "alkenylene" as
used herein refers to a difunctional branched or 5 unbranched hydrocarbon
group of 2 to 24 carbon atoms containing at least one double bond, such as
ethenylene, n-propenylene, n-butenylene, n-hexenylene, and the like. The
term "lower alkenylene" refers to an alkylene group of two to six carbon
atoms, preferably two to four carbon atoms. The term "alkoxy" as used
herein intends an alkyl group bound through a single) 10 terminal ether
linkage; that is) an "alkoxy" group may be defined as -O-alkyl where alkyl
is as defined above. A "lower alkoxy" group intends an alkoxy group
containing one to six, more preferably one to four) carbon atoms. The term
"acyl" is used in its conventional sense to refer to a substituent
alkyl-C-(O)- wherein alkyl is as defined above. The term "lower acyl"
refers to an aryl 15 group wherein the alkyl moiety of the group contains
one to six, more preferably one to four, carbon atoms. The term "aryl" as
used herein, and unless otherwise specified, refers to an aromatic species
containing I to 3 aromatic rings, either fused or linked, and either
unsubstituted or substituted with I or more substituents typically selected
from the group 20 consisting of lower alkyl, lower alkoxy, halogen, and the
like. Preferred aryl substituents contain 1 aromatic ring or 2 fused or
linked aromatic rings. The term "arylene" refers to a difunctional aromatic
species containing I to 3 aromatic rings substituted with 1 or more
substituents as above. Preferred aryiene substituents contain I aromatic
ring (e.g.) phenylene) or 2 fused or~ linked aromatic rings (e.g.,
biphenylylene). 



25 The term "aralkyl" refers to an aryl group with an alkyl substituent.
The term "aralkylene" refers to an arylene group with an alkyl substituent.
The term "alkaryl" refers to an alkyl group that has an aryl substituent.
The term "alkarylene" refers to an alkylene group that has an aryl
substituent.   24 JUNE 2002 WO 99I33859 PCTIUS98127406 -  -13 The term
"heterocyclic" refers to a five- or six-membered monocyclic structure or to
an eight- to eleven-membered bicyclic heterocycle. The "heterocyclic"
substituents herein may or may not be aromatic, i.e., they may be either
heteroaryl or heterocycloalkyl. Each heterocycle consists of carbon atoms
and from one to three) typically one or two, 5 heteroatoms selected from
the group consisting of nitrogen, oxygen and sulfur, typically nitrogen
and/or oxygen. The terms "halo" and "halogen" are used in the conventional
sense to refer to a chloro, bromo) fluoro or iodo substituent. The terms
"haloalkyl," "haloalkenyl" or "haloalkynyl" (or "halogenated alkyl,"
"halogenated alkenyl," or "halogenated alkynyl") IO ~ refers to an alkyl,
atkenyl or alkynyl group, respectively) in which at (east one of the
hydrogen atoms in the group has been replaced with a halogen atom. The term
"hydrocarbyl" is used in its conventional sense to refer to a hydrocarbon
group containing carbon and hydrogen, and may be aliphatic, alicyclic or
aromatic) or may contain a combination of aliphatic, alicyclic and/or
aromatic moieties. Aliphatic and 15 alicyclic hydracarbyl may be saturated
or they may contain one or more unsaturated bonds, typically double bonds.
The hydrocarbyl substituents herein generally contain 1 to 24 carbon atoms,
more typically 1 to 12 carbon atoms) and may be substituted with various
substituents and functional p,~oups, or may be modified so as to contain
ether, thioether, -NH-, -NR, -C(O)-, -C(O)-O- and/or other linkages. 20
"Optional" or "optionally" means that the subsequently described
circumstance may or may not occur, so that the description includes
instances where the circumstance occurs and instances where it does not.
For example) the phrase "optionally substituted" means that a non-hydrogen
substituent may or may not be present, and, thus, the description includes
structures wherein a non-hydrogen substituent is present and 25 structures
wherein a non-hydrogen substituent is not present. Similarly) the phrase an
"optionally present" double bond as indicated by a dotted line ---- in the
chemical formulae herein means that a double bond may or may not be
present) and, if absent, a single bond is indicated.   24 JUNE 2002 WO
99I33859 -14 PCT/US98/27406 The terms "treating" and "treatment" as used
herein refer to reduction in severity and/or frequency of symptoms,
elimination of symptoms and/or underlying cause, prevention of the
occurrence of symptoms and/or their underlying cause, and improvement or
remediaton of damage. Thus, for example, the present method of "treating"
an 5 estrogen-dependent disorder) as the term is used herein, encompasses
both prevention of the disorder and treatment of the disorder in a
clinically symptomatic individual. By the terms "effective amount" or
"pharmaceutically effective amount" or "an effective anti-estrogenic
amount" of an agent as provided herein are meant a nontoxic but suf~rcient
amount of the agent to provide the desired prophylactic or therapeutic
effect. 10 As will be pointed out below, the exact amount required will
vary from subject to subject, depending on the species, age) and general
condition of the subject, the severity of the condition being treated, and
the particular anti-estrogenic agent and mode of administration, and the
like. Thus, it is not possible to specify an exact "effective amount."
However, an appropriate "effective" amount in any individual case may be
determined by 15 one of ordinary skill in the art using only routine
experimentation. By "pharmaceutically acceptable carrier" is meant a
material which is not biologically or otherwise undesirable, i.e., the
material may be administered to an 



individual along with the selected anti-estrogenic agent without causing
any undesirable biological effects or interacting in a deleterious manner
with any of the other components 20 of the pharmaceutical composition in
which it is contained. Similarly, a "pharmaceutically acceptable" salt or a
"pharmaceutically acceptable" ester of a novel compound as provided herein
is a salt or ester which is not biologically or otherwise undesirable. By
"anti-estrogenic" as used herein is meant a compound which tends to inhibit
the in situ production of estrogens such as estradiol, following
administration to a mammalian 25 individual. While not wishing to be bound
by theory, the inventors herein believe that the compounds of the invention
are anti-estrogenic in nature by virtue of competitively blocking the
binding of estrogen to its receptor) particularly in breast and uterine
tissue. Anti-estrogenic activity can be evaluated in terms of inhibition of
estradiol-induced alkaline phosphatase activity in human Ishikawa cells
using, for example) the procedures   24 JUNE 2002 WO 99I33859 -15_
PCT/US98/27406 described in Example 40 herein. Typically) the novel
anti-estrogenic agents inhibit IOM estradiol-stimulated alkaline
phosphatase activity by at least 34%, preferably by at least about 45%,
more preferably by at least about 75%, and most preferably by at least
about 90%. 5 By having "substantially no estrogenic activity" as used
herein is meant a compound which has less than about 5%, preferably less
than about 2%, of the estrogenic activity of estradiol (as may be
determined, for example) using the procedures described in Example 40). The
term "reduced estrogenic activity" refers to a compound that has 60% or
less of the estrogenic activity of estradiol. 10 The term "tissue
selective" as used herein refer to compounds of the invention that act as
SERMs, in that they are anti-estrogenic in reproductive tissue,
particularly in breast and/or uterine tissue, have reduced or substantially
no estrogenic activity in reproductive tissue, but produce beneficial
estrogen-like effects in other respects, including, but not limited to,
bone and lipid metabolism. That is) such compounds act as estrogen agonists
on 15 bone and cholesterol metabolism. 1~131119Cjy 161914~2isl0820A837S46
In describing the location of groups and substituents) the above numbering
systems will be employed, to conform the numbering of the
cyclopentanophenanthrene nucleus to 25 the convention used by the IUPAC or
Chemical Abstracts Service. The term "steroid" as used herein is intended
to mean compounds having the aforementioned cyclopentanophenanthrene
nucleus. In these structures) the use of bold and dashed lines to denote
particular conformation of groups again follows the ILJPAC steroid-naming
convention. The   24 JUNE 2002 WO 99/33859 -16 PCT/US98/Z7406 symbols "a"
and "~i" indicate the specific stereochemical configuration of a
substituent at an asymmetric carbon atom in a chemical structure as drawn.
Thus "a," denoted by a broken line) indicates that the group in question is
below the general plane of the molecule as drawn) and "~i," denoted by a
bold line, indicates that the group at the position in 5 question is above
the general plane of the molecule as drawn. In addition, the five- and
six-membered rings of the steroid molecule are often designated A, B) C and
D as shown. 10 The novel compounds provided herein are anti-estrogenic
agents that have both anti-estrogenic activity and reduced estrogenic
activity, as may be determined by the degree of inhibition and degree of
stimulation, respectively) of estradiol-induced alkaline phosphatase
activity in human Ishikawa cells. The compounds of the invention have
antiestrogenic activity effective to inhibit 10'9 M estradiol-stimulated
alkaline phosphatase 



15 activity by at least 30% and estrogenic activity of less than about 5%
relative to the stimulation of alkaline phosphatase activity by 10'9 M
estradiol. Preferred compounds of the invention have a 1,3,5-estratriene
nucleus, and are substituted at either the C-17 position or the C-11
position with a molecular moiety which renders the compounds effective to
competitively block the binding of estrogen to its receptor. Of these, the
more 20 preferred compounds are the 17-substituted, "17-desoxy" compounds,
i.e.) there is no oxygen atom bound directly to the C-17 position.
Particularly preferred compounds are 17-desoxy-1,3,5-estratrienes that
display tissue-selective pharmacology, i.e.) compounds that act as SERMs by
virtue of displaying estrogen antagonism in reproductive tissue but
producing beneficial estrogen-like effects elsewhere in the body,
particularly on bone and 25 lipid metabolism. Formula (I) represents a
first group of exemplary compounds of the invention   24 JUNE 2002 WO
99/33859 -17 x R9 ~ R X ~) 5 Rs R` PCT/US98/27406 in which r 1 and r2
represent optional double bonds, and R is selected from the group 10
consisting of C and N, and, when R is C, is in either the E or Z
configuration. In preferred compounds herein, R is C. The other
substituents, X, X' and R' through R`, are defined as follows. X is
hydrocarbyl generally and preferably including at least one oxygen atom,
sulfur atom, and/or nitrogen atom in the form of an -O-, -S-) -NH- or
-N(atkyl~, 15 preferably an -N(lower alkyl)-, linkage, and optionally
containing additional substituents and functional groups such as hydroxyl,
oxo) alkoxy, amino, alkyl-substituted amino) halogeno, aryl, heteroaryl,
heterocycioalkyl, or the like. When rl is present, such that the linkage to
X is through a double bond, preferred X moieties are CH-Y and N-Y. When rl
is not present) such that the linkage to X is through a single bond,
preferred X moieties are 20 represented by -Z-Y) -CH-Y`Y~ or -NRs6Y,
wherein Y, Y` and Y~ are as defined below, Z is oxygen or sulfur, and R~ is
hydrogen or lower alkyl. In preferred structures herein, rl ~s not present.
X' is either hydrogen or hydrocarbyl) wherein, if hydrocarbyl) generally
and preferably including at least one oxygen atom, sulfur atom, and/or
nitrogen atom in the 25 form of an -O-, -S-, -NH- or -N(alkyl)-linkage, and
optionally containing additional substituents and functional groups, as
explained above with respect to X. X and X' may be the same or they may be
different. Alternatively) X and X' may be linked to form a heterocyclic
ring, typically a six- to eight-membered heterocycloalkyl ring containing
one to three, preferably two or three, heteroatoms selected from the group
consisting of    24 JUNE 2002 



WO 99J33859 -lg PCT/US98/2T406 nitrogen, oxygen, and sulfur, with nitrogen
and oxygen preferred. The heterocycloalkyl group may, for example, have the
structure -Z `-(CHI"`-N(Ri')-(CH~,~-Z2- wherein n 1 and n2 are 1 or 2, and
are preferably although not necessarily the same, RZ' is hydrogen or lower
alkyl) and Z` and ZZ are independently oxygen or sulfur. 5 Y is hydrogen,
-(RZ`),~-JR~R' or -(R"),~ Z' -(R'~4s-[L-(R")"slpr[L` -(R"),~),~ JR2'R'
wherein R2', R", R'Z, R" and R" are alkylene or alkenylene, typically
alkylene, preferably lower alkylene) and Z' and Z` are independently oxygen
or sulfur. L is -C(O)-, O, S or -NR's-, wherein R" is hydrogen or lower
alkyl, or L may be a five- or six membered cyclic structure, optionally
containing 1 to 4 heteroatoms selected from the 10 group consisting of N, O
and S and combinations thereof, and optionally substituted with one or more
substituents selected from the group consisting of alkyl) alkenyl, alkoxy)
halogenated alkyl, alkenyl, and alkoxy (preferably lower alkyl, lpwer
alkenyl, lower alkoxy, halogenated lower alkyl, halogenated lower alkenyl,
and halogenated lower alkoxy), carboxyl, hydroxy, amino, vitro, cyano,
halogen, hatogenated alkyl, alkenyl, and 15 alkoxy, and L may, optionally,
be an arylene ring, and if arylene, is preferably phenylene,
halo-substituted phenylene, lower alkyl-substituted phenylene, lower
alkoxy-substituted phenylene, or biphenylene, more preferably phenylene,
methoxy-substituted phenylene or iodo-substituted phenylene (with R" bound
to any one of the ring carbon atoms). J is N or CH, n3 and n4 are 0 or l,
but are necessarily i when Y is bound to an oxygen, sulfur or 20 nitrogen
atom, n5, n6, n7) n8 and n9 are independently 0 or 1, and R2' and R' may be
the same or different and are independently selected from the group
consisting of hydrogen, lower alkyl) and haloalkyl) or together form a
monocyclic or polycyclic substituent, with a preferred monocyciic
substituent represented as J', below, 25 J': Q . ~-- (Q7. wherein Q is
NR'6) O or CHZ, Q` is oxo or CHZ, and i is 0 or 1. Y is optionally
substituted at one or more available carbon atoms with halogen, oxo,
hydroxyl, lower alkyl, lower   24 JUNE 2002 WO 99I33859 -19 PCTIUS98/27406
alkoxy or lower haloalkyl, with the provisos that when X is O-Y and R is C,
Y is other than hydrogen, and when 1 is CH, R~ and R3 together form J'. Y`
and Yz may be the same or different and are defined by -Z-Y. Alternatively,
Y' and Y2 may be linked to form a heterocyclic ring, typically a
heterocycloalkyl ring as 5 explained with respect to X and 7~, above. The
identity .of R` is dependent on the presence or absence of a double bond at
r2. When i'l is present, such that there is a double bond linking R' to the
carbon atom at the .16-position of the estratriene nucleus, then R` is
CR"R'2, wherein R" and R`2 are independently either hydrogen or lower
alkyl. The preferred R1 goup when r2 is present 10 is CH2. When r2 is
absent, such that there is ~ single bond linking R' to the carbon atom at
the 16-position, then R' is hydrogen, alkyl (preferably lower alkyl) or
halogen, preferably hydrogen. 



RZ is selected from the group consisting of hydrogen, hydroxyl, alkyl,
alkenyl, (preferably lower alkyl and alkenyl)) aryl) alkaryl, -ONO) -OR"
and -SR") wherein R" is 15 alkyl (preferably lower alkyl), lower acyl or
aryl. Preferably) although not necessarily, RZ is hydrogen. R' is selected
from the group consisting of hydrogen, hydroxyl, halogen, alkyl alkenyl
(preferably lower alkyl or alkenyl), aryl, alkaryl, -OR" and -SR'3, wherein
R" is as defined above. Preferred R' substituents are hydrogen and lower
alkyl. 20 R' is hydrogen or lower alkyl, preferably hydrogen. Rs is
selected from the group consisting of hydrogen, lower alkoxy) halogen)
cyano,-CHZCH=CHI, -CHO, -NR"R'f and -(CFi~NR"R" wherein R" and R's may be
the same or different and are either hydrogen or lower alkyl) or together
form a Eve- or six-membered cycloalkyl group optionally containing an
additional nitrogen heteroatom. 25 Preferably, R' is hydrogen, methoxy,
-NR"R's or -(CH~NR"R's wherein R" and R`s are lower alkyl, particularly
methyl or ethyl.   24 JUNE 2002 WO 99/33859 PCT/US98/27406 -20 R6 is
selected from the group consisting of hydrogen, alkyl) acyl (preferably
lower alkyl or lower aryl)) -C(O)-aryl, -C(O)-alkyl and -SOZNH~
(sulfamate). Preferred R6 substituents are hydrogen, sulfamate) -C(O)-C6Hs,
and -C(O)-t-butyl, with hydrogen and sulfamate particularly preferred. 5 R'
is selected from the goup consisting of hydrogen, halogen, -NO~, -CHO,
-CH2CH~Hy -NR'6R" and -(CH~NR'6R" wherein R'6 and R" may be the same or
different and are either hydrogen) cower alkyl or acetyl. Preferably, R' is
hydrogen. R' is selected from the goup consisting of hydrogen, hydroxyl,
-OR" and -SR" wherein R" is alkyl) acyl (preferably lower alkyl or lower
acyl) or aryl. In preferred 10 compounds, R' is hydrogen. ; R9 is hydrogen
or lower alkyl, with the proviso that when R is N) R' is not present. When
R' is present, it is preferably hydrogen or methyl. R' is methyl or ethyl,
typically ethyl. Formula (II) represents a second group of exemplary
compounds of the invention i5 X, . X ~i R~9 I-9 R 4 Rio 20 .,.~~~R R~ R _ i
) R s ~ . r2 R 20 R6 0~ ~ R3 R' R$ in which: r l, r2, R) R`, R', R`, Rs,
R6) R', R', R') R', X and X' are as defined above with 25 respect to
formula {I) compounds; and R" and RZ are independently selected from the
group consisting of hydrogen, hydroxyl, alkyl, alkenyl, alkynyl, alkoxy
(preferably tower alkyl) lower alkenyl, lower _ alkynyl, and lower alkoxy))
and halogen) or R" and R~ together form =O.   24 JUNE 2002 WO 99/33859
PCT/US98/27406 -21 Preferred compounds of structural formulae (I) and (II)
are compounds wherein rl 



is not present, R is C, R' is hydrogen or methyl, X is -O-Y or -S-Y) Y is
-(CH~,~1-NR~R'o or -(CH~~-O-(CH~~-[L-(CH~",,Jo,-[O-(CH~,~sJ,~-NR"R' wherein
L is phenylene, methoxy-substituted phenylene, iodo-substituted phenylene,
-NH , -N(CH3)- or -O-, m 1 5 through m5 are l) 2) 3 or 4, R~ and R' are
hydrogen, Lower alkyl, haloalkyl (preferably lower haloalkyl), or are
linked together to form a heterocycloalkyl ring such as defined by T
earlier herein, together representing, for example) -CHZCHZ-NH-CHZCH2-)
-CHZCH2-OCH2CH~-, -(CHI,-, -(CHs-) or the like, and R6 is hydrogen or
sulfamate. Preferred compounds of structural formula (II), in particular,
are wherein one of R'9 and R2 is 10 hydrogen and the other is hydroxyl)
lower alkyl, or lower alkynyl) or wherein R" and R2 together foam =O.
Formula (III) represents a third group of exemplary compounds of the
invention 21 R2 RI (CH~~ 15 R4 _ - _ Ri Rzz Rs ~ ~n ltx4 f RZs Rs O / R3 R'
R8 20 in which r2 and R' through R' and R' are as defined above with
respect to Formulae (I) and (TI), and the remaining substituents are as
follows: R~' is hydrocarbyl generally and preferably including at least one
oxygen atom, sulfur atom, and/or nitrogen atom in the form of an -O-, -S-,
-NH- or -N(alkyl) 25 (preferably -N(lower alkyl)-) linkage, and optionally
including additional substituents and functional groups such as hydroxyl,
oxo, alkoxy, amino, substituted amino, halogeno, aryl, heteroaryl,
heterocycloalkyl) or the like. Typical RZ` substituents are represented by
_(R2s)~,-JR"R' and -(R")~-Z' -(R'2)ps-IL-(R")~,slm-IZ` -~3`)ni~n9 -JRZ'R'
wherein R2~, R~', R', R", R'~, R" , R", Z', Z`) L) J, and n3 through n9 are
as defined above.   24 JUNE 2002 WO 99I33859 -22 PCT/US98/27406 Examples of
RZ` substituents within the aforementioned group are -(CH~~,,-NR~'R' and
-(CEI~,a-O-(CHI,~-[L-(CHI",,]e.~-[(O-(CH~,~s]~ -NRZ'R~ wherein L is
phcnylene, methoxy-substituted phenyiene, iodo-substituted phenylene, -NH-,
-N(CH3}- or -O-) m 1 through m5 are 1, 2, 3 or 4, R~ and R' are hydrogen,
lower alkyl, haloalkyl (typically 5 lower haloalkyl), or are linked
together to form a heterocycloalkyl ring as explained above, but preferably
R~' and R' are lower alkyl, most preferably methyl or ethyl. R~ is hydrogen
or alkyl, or, when m is 0, R~` and R~ may be linked to form a f ve or
six-membered cyclic structure which may or may not be aromatic, contains 0
to 3 heteroatoms selected from the goup consisting of N, O and S, and is
substituted with 0 to 10 4 substituents selected from the goup consisting
of alkyl, alkenyl, alkynyl, alkoxy (preferably tower alkyl, alkenyl,
alkynyl and alkoxy), -C(O)-alkyl, -C(O)-O-alkyl, -O-{CO)-alkyl (preferably
-C(O)-lower alkyl, -C(O)-O-lower alkyl) and -O-(CO)-lower alkyl),
-C(O)-aryl) hydroxyl) carboxyl, halogen, nitrite) nitrate and fluorinated
alkyl. Preferably) R~ is hydrogen or methyl. 15 R~ is hydrogen or lower
alkyl, typically hydrogen or methyl. RZ` and RZ' are both hydrogen or are
both methylene bound to each other through a single covalent bond. In
addition, m is an integer in the range of 0 to 6 inclusive, preferably 1,
2, 3 or 4, and n is 0 or 1. 20 Preferred compounds of structural formula
(i) have the formula (Ia), as follows: 



R29 H2)m-I-O'-I--(CH2)P N.R3p Rt 25 (Ia) R6  R' Ra   24 JUNE 2002 WO
99I33859 -23 PCT/US98/27406 In structural formula (Ia), i2, R` through R'
and R' are as defined with respect to the substituents of structural
formula (I), the subscript "m" is an integer in the range of 0 to 6
inclusive; preferably 1, 2) 3 or 4) the subscript "p" is an integer in the
range of 0 to 6 inclusive, preferably 1, 2, 3 or 4, R~ and R' are lower
alkyl, preferably methyl or ethyl, or 5 are linked together to form a
heterocycloalkyl ring, together representing, for example)
-CHzCHZ-NH-CI-iZCH~-, -CH2CH2-O-CHzCH2-, -(CHI,-, -(CH~3-, or the Gke, and
L is a five- or six-membered cyclic structure that may or may not be
aromatic, and optionally contains 1 to 4 heteroatoms selected From the
group consisting of N) O and S and combinations thereof, and optionally
substituted with one or more substituents selected 10 from the group
consisting of alkyl, alkenyl, alkoxy, halogenated alkyl, alkenyl, and
atkoxy (preferably lower alkyl) lower alkenyl) lower alkoxy, halogenated
lower alkyl, halogenated lower alkenyl, and halogenated lower alkoxy),
carboxyl) hydroxy, amino, vitro, cyano, and halogen. Particularly preferred
compounds encompassed by structural formula (I) 15 are those having the
formula (Ib), as follows: 20 (Ib) Q' QZ R29 ~~ <CHa~P N~ R3o ur-(CH2)m-W'O
3 Q4 Q 25 wherein m, p, RZ' and R' are as defined above with respect to
structure (Ia), and Q`) Q2) Q' and Q` are independently selected from the
group consisting of hydrogen, hydroxyl, carboxyl, alkoxy (preferably lower
alkoxy), alkyl (preferably lower alkyl), halogen, amino, and lower
alkyl-substituted amino.    WO 99/33859 -24 24 JUNE 2002 ' PCT/US98/27406
Similarly, preferred compounds of structural formula (II) have the formula
(IIa), as foitows: R~ 



(CH~~~-O-L-(CHAP N~ 30 R 5 Ri9 R ,,.vR HC Ri 10 R6' Y Y 'R3 R' Rg In
structure (IIa), r2, R') R' through R`, R', R" and R~ are as defined with
respect to compounds of structure (II), and m, p, L, R~' and R' are as
defined with respect to 15 compounds of structure (Ia). Particularly
preferred compounds of structural formula (II) have the structure (IIb) 20
(~) 25 R~ ICHw'N ~ Rao l in which m, p, R2' and R' are as defined above
with respect to structure (Ia)) and Q', QZ) Q', Q' are as defined with
respect to compounds of structural formula (Ib).    24 JUNE 2002 WO
99I33859 PCT/US98/27406 Preferred compounds of structural formula (III)
have the structure (IIIa) wi $ (IIIa) Rs 10 R29 O-L-(CH2)p N~ 30 R while
particularly preferred compounds of formula (III) have tt~e structure
(Itib), with all substituents as defined above with respect to compounds
(Ia) and (Ib), respectively. HO 20 w~ Q2 R~ ~~(~Z)p Nw 30 (CHI O ~ _ J 4 Q
Q Thus, it will be appreciated by those skilled in the art that the
preferred compounds of the invention are 17-desoxy-1,3,$-estratrienes
having the moiety Rz~ Z$ =CH--(CH~m.i-~ R22 preferably R29
CH-(CH2?m-t'O-L-(CH2)P NR3o 



24 JUNE 2002 WO 99133859 -26 and most preferably R29 i (CH~v N ~ R3o 5
PCT/US98117406 '' at the C-11 or C-17 position, as well as
17-desoxy-1,3,5-estratrienes having the moiety R2i 10 ~(CH2)~ R~ preferably
R~ -(CH~m-O-L-(CHAP N~R3o 15 and most preferably Q2 R29 ~~ (CH2)P N ~ R3o
-(CH2)m-O 20 Q3 Q4 present at C-17. Importantly, the novel compounds of
this invention in which R6 is -SOZNHZ are potent anti-estrogenic agents as
well as prodrugs for the parent anti-estrogenic 25 compounds which are
generated in vivo by hydrolysis of the -SOZNH2 group at the C-3 position.
Examples of specific compounds of the invention include, but are not
limited to, the following:    24 JUNE 2002 WO 99l33859 -27 PCTNS98/27406 0
-o N H lI 



24 JUNE 2002 WO 99I33859 -28 Ho 0 /N\ 1 N~ ~l =s PGT/US98/27406 75 3Z
24 JUNE 2002 WO 99I33$59 \~ -29 cs PCTNS98/2'7406    



24 JUNE 2002 WO 99/33859 -30 PCT/US98/27406 0 N.,...H ~NH2 I O N O HO ( ~ .
HO % O H-O v HO 98 N 99     24 JUNE 2002 WO 99I33859 ~N goo 36 -31 67 N~
PCT/US98/2?406        24 JUNE 2002 WO 99I33859 -32 



10 15 ~s 79 ~~3 PCT/US98127406 180 20 25 so si       24 JUNE 2002 WO
99I33859 -33 10 15 xo 25 PCT/US98/Z7406 as       24 JUNE 2002 WO 99I33859
PCTlUS98IZ7406 5 HO 90 



10 15 91 N N ~ C6H80~ 20 n 25 0 N HO ~ ~'~~i lOZ      24 JUNE 2002 WO
99I33859 PC'f/US98I27406 -35 io3 10 toa 15 20 tos 25 \~ N~ ... HO t06
24 JUNE 2002 WO 99I33859 



-36 0 N r HO ~ ~~~i/ I07 l08 H3C 1 /N ~ 110 1O9 PCT/US98/Z7406 The
compounds may be in the form of pharmaceutically acceptable salts, esters,
amides) prodnlgs or other derivatives or analogs, or they may be modified
by appending one or more appropriate functionalities to enhance selected
biological properties. Such 5 modifications are known in the art and
include those which increase biological penetration into a given biological
system, increase oral bioavailability, increase solubility to allow
administration by injection, and the like.      24 JUNE 2002 WO 99I33859
PCT/US98IZ7406 -37 Salts of the compounds can be prepared using standard
procedures known to those skilled in the art of synthetic organic chemistry
and described) for example, by J. March, Advanced Organic he ~c~i:
Reactionr~, Mechanisms and Stricture, 4th Ed. (New York:
Wiley-Interscience, 1992). Acid addition salts are prepared from the free
base (e.g., 5 compounds having a neutral -NH2 or cyclic amine group) using
conventional means) involving reaction with a suitable acid. Typically) the
base form of the compound is dissolved in a polar organic solvent such as
methanol or ethanol and the acid is added at a temperature of about 0 C to
about 100  C, preferably at ambient temperature. The resulting salt either
precipitates or may be brought out of solution by addition of a less 10
polar solvent. Suitable acids for preparing acid addition salts include
both organic acids, e.g., acetic acid, propionic acid, glycolic acid,
pyruvic acid, oxalic acid, malic acid, malonic acid, succinic acid, maieic
acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic
acid) mandelic acid, methanesu(fonic acid, ethanesutfonic acid)
ptoluenesulfonic acid, salicylic acid, and the like, as well as inorganic
acids, e.g., 15 hydrochloric acid, hydrobromic acid) sulfuric acid, nitric
acid, phosphoric acid) and the like. An acid addition salt may be
reconverted to the free base by treatment with a suitable base. Preferred
acid addition salts of the present compounds are the citrate, fumarate,
succinate, benzoate and malonate salts. Preparation of basic salts of acid
moieties which may be present (e.g., carboxylic 20 acid groups) are
prepared in a similar manner using a pharmaceutically acceptable base such
as sodium hydroxide, potassium hydroxide, ammonium hydroxide, calcium
hydroxide, magnesium hydroxide, trimethylamine, or the like. Preparation of
esters involves functionalization of hydroxyl and/or carboxyl groups which
may be present. These esters are typically acyl-substituted derivatives of
free 25 alcohol groups, i.e.) moieties which are derived from carboxylic
acids of the formula RCOOH where R is alkyl, and preferably is lower alkyl.
Pharmaceutically acceptable esters may be prepared using methods known to
those skilled in the art and/or described in the pertinent literature.
Esters can be reconverted to the free acids) if desired, by using 



conventional hydrogenolysis or hydrolysis procedures. Methods for preparing
amides)   24 JUNE 2002 WO 99/33859 -38 PC1YUS98/Z7406 prodrugs, and other
analogs and derivatives of the present compounds, are, similarly, within
the knowledge of one skilled in the art and/or described in the pertinent
literature and texts. Certain of the novel compounds are chiral in nature
and can thus be in 5 enantiomericatly pure form or in a racemic mixture. In
some cases, i.e., with regard to certain specific compounds illustrated
herein, chirality is indicated. In other cases, it is not, and the
invention is intended to encompass both the isomerically pure forms of the
compounds shown and the racemic or diastereomeric mixtures thereof. For
example, compounds of structural formula (III) are shown as having two
substituents at the 17 10 position of the steroid nucleus without an
indication of which substituent is 17a and which is 173. It is intended
that either possibility is encompassed by the generic structure, i.e., R~
may be a and -(CH~p CHRZ'R~ may be ~3 or R" may be ~i and -(CHI; CHRZ`R~
may be a. Furthermore, certain compounds are stereoisomers which are
asymmetric with respect to a C=C bond. In such a case, as indicated above
with respect to the structures 15 of formulae (I) and (II), the invention
encompasses both such structures, i. e., both the "E" and "Z" isomers and
mixtures thereof. Utility and Administration: The novel compounds can be
used to treat a variety of disorders; primarily, the 20 compounds are
useful to treat estrogen-dependent disorders, i.e., conditions or diseases
that are estrogen-induced or estrogen stimulated. The present compounds are
capable of inducing remissions in breast cancer) including metastatic
tumors. Furthermore, the present compounds have utility in the treatment of
ovarian, uterine and pancreatic tumors as well as disease conditions such
as galactorrhea) McCune-Albright syndrome, benign 25 breast disease, and
endometriosis. The compounds are also useful for treating certain
conditions and disorders which are not estrogen-dependent, e.g.,
non-estrogen-dependent cancers, particularly cancers which are multiple
drug-resistant. The tatter advantage of the novel compounds represents an
important advance in the art, as a major problem affecting the efficacy of
chemotherapy regimens is the evolution of cells which, upon exposure to a
24 JUNE 2002 WO 99I33859 -39 PCT/US98/2706 chemotherapeutic drug, become
resistant to a multitude of structurally unrelated drugs and therapeutic
agents. As explained elsewhere herein, certain of the novel compounds
display tissue selective pharmacology and act as SERMs. That is, the
compounds are estrogen S antagonists in reproductive tissue, including
breast and/or uterine tissue, while giving rise to estrogen-like effects
elsewhere in the body, particularly in the bone and lipid metabolism. A
number of compounds of the invention, particularly those compounds defined
by stnictural formula (III) herein, are tissue-selective anti-estrogenic
agents as just defined. Other compounds within the scope and substance of
the invention may display 10 tissue-selective pharmacology as well) and
those skilled in the art may carry out conventional procedures, not
involving excessive or undue experimentation, in order to ascertain a
compound's potential tissue selectivity. 



Those compounds useful as SERMs can be used to treat all of the estrogen
dependent disorders discussed above, i.e., breast cancer, ovarian, uterine
and pancreatic 15 tumors) galactorrhea) McCune-Albright syndrome, benign
breast disease, and endometriosis. In addition, the novel compounds herein
that are tissue selective in nature may also be used as follows: ( 1 ) to
inhibit pulmonary hypertensive diseases, as descn'bed in U. S. Patent No.
5,447,941 to Zuckerman; 20 (2) to inhibit dysfunctional uterine bleeding,
as described in U.S. Patent No. 5,552,416 to Keohane; (3) to inhibit weight
gain or induce or facilitate weight loss, as described in U.S. Patent Nos.
5,578,613 and 5,578,614 to Bryant et al.; (4) to inhibit breast disorders
such as gynecomastia) hypertrophy, polythelia, 25 mastodynialmastalgia,
hyperprolactinemia, and non-fibrocystic, non-cancerous mastopathias, as
described in U.S. Patent No. 5,593,987 to Cullinan et al.; (5) to inhibit
atrophy of the skin and vagina, as described in U.S. Patent No. 5,610,1b7
to Cullinan;   24 JUNE 2002 WO 99I33859 PC'f/US98r17406 -40 (6) to inhibit
bone loss and lower serum cholesterol, as described in U. S. Patent No.
5,64I,790 to Draper; (7) to increase bone mass, as described in U.S. Patent
No. 5,510,370 to Hock; (8) to treat osteoporosis, as described in U.S.
Patent No. 5,646,137 to Black et al.; 5 (9) to inhibit CNS problems in
post-menopausal women, as described in U. S. Patent No. 5,663,184 to Bryant
et al.; and (10) to inhibit ovarian dysgenesis, delayed puberty or sexual
infantilism) as described is U.S. Patent No. 5,719,165 to Dodge. It will be
appreciated by those skilled in the art that numerous other uses of the 10
present compounds are possible as well. In addition to the novel compounds
described above, the invention further encompasses methods of using certain
known compounds as anti-estrogenic agents, i. e., compounds which were
previously known to be useful only for purposes unrelated to the treatment
of estrogen-dependent disorders. These compounds include 15 O and 20 



The anti-estrogenic agents of the invention may be conveniently formulated
into pharmaceutical compositions composed of one or more of the compounds
in association 25 with a pharmaceutically acceptable carrier. See
$em_i_nglow The Science and Practice of p~,~, 19th Ed. (Easton) PA: Mack
Publishing Go.) 1995), which discloses typical carriers and conventional
methods of preparing pharmaceutical compositions which may be used as
described or modified to prepare pharmaceutics! formulations containing the
compounds of the invention. The compounds may also be administered in the
form of     24 JUNE 2002 WO 99l33859 -41 PCT/US98/27406 pharmaceutically
acceptable salts, or as pharmaceutically acceptable esters, as described in
the preceding section. The compounds may be administered orally)
parenterally) transdermally, rectally, nasally, buccally, vaginally or via
an implanted reservoir in dosage formulations containing 5 conventional
non-toxic pharmaceutically acceptable carriers, adjuvants and vehicles. The
term "parenteral" as used herein is intended to include subcutaneous)
intravenous, and intramuscular injection. The'amount of active compound
administered will, of course, be dependent on the subject being treated)
the subject's weight, the manner of administration and the judgment of the
prescribing physician. Generally, however) dosage will be in the 10 range
of approximately 0.01 mg/kg/day to 10.0 mg/kg/day, more preferably in the
range of about 1.0 mg/kg/day to 5.0 mg/kg/day. Depending on the intended
mode of administration, the pharmaceutical compositions may be in the form
of solid, semi-solid or liquid dosage forms) such as, for example, tablets,
suppositories, pills, capsules, powders, liquids, suspensions, or the like,
15 preferably in unit dosage form suitable for single administration of a
precise dosage. 'The compositions will include, as noted above) an
effective amount of the selected drug in combination with a
pharmaceutically acceptable carrier and) in addition, may include other
pharmaceutical agents, adjuvants, diluents, buffers, ete. For solid
compositions, conventional nontoxic solid carriers include, for example, 20
pharmaceutical grades of mannitol) lactose, starch, magnesium stearate,
sodium saccharin, talc) cellulose) glucose, sucrose, magnesium carbonate,
and the like. Liquid pharmaceutically administrable compositions can, for
example, be prepared by dissolving, dispersing, etc., an active compound as
described herein and optional pharmaceutical adjuvants in an excipient,
such as, for example) water, saline) aqueous dextrose, glycerol, ethanol)
and the 25 like) to thereby form a solution or suspension. If desired, the
pharmaceutical composition to be administered may also contain minor
amounts of nontoxic auxiliary substances such as wetting or emulsifying
agents) pH buffering agents and the like, for example) sodium acetate)
sorbitan monolaurate, triethanolamine sodium acetate, triethanolamine
oleate) etc. Actual methods of preparing such dosage forms are known) or
will be apparent, to those   24 JUNE 2002 



WO 99/33859 -42 PCT/US98I27Q06 skilled in this art; for example) see ~gtQ~,
harmaceuticai Sciences) referenced above. For oral administration) the
composition will generally take the form of a tablet or capsule, or may be
an aqueous or nonaqueous solution, suspension or syrup. Tablets and 5
capsules are preferred oral administration forms. Tablets and capsules for
oral use will generally include one or more commonly used carriers such as
lactose and corn starch. Lubricating agents, such as magnesium stearate,
are also typically added. When liquid suspensions are used, the active
agent is combined with emulsifying and suspending agents. If desired,
flavoring, coloring andlor sweetening agents may be added as well. 10 Other
optional components for incorporation into an oral formulation herein
include, but are not limited to, preservatives, suspending agents)
thickening agents, and the like. Parenteral administration, if used, is
generally characterized by injection. Injectable formulations can be
prepared in conventional forms, either as liquid solutions or suspensions)
solid forms suitable for solution or suspension in liquid prior to
injection, or 15 as emulsions., Preferably, sterile injectable suspensions
ace formulated according to techniques known in the art using suitable
dispersing or wetting agents and suspending agents. The sterile injectable
formulation may also be a sterile injectable solution or a suspension in a
nontoxic parenterally acceptable diluent or solvent. Among the acceptable
vehicles and solvents that may be employed are water, Ringer's solution and
isotonic 20 sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium.A more recently
revised approach for parenteral administration involves use of a slow
release or sustained release system, such that a constant level of dosage
is maintained. See) e.g., U.S. Patent No. 3,7I0,795. The compounds of the
invention may also be administered through the skin or 25 mucosal tissue
using conventional transdermal drug delivery systems, wherein the agent is
contained within a laminated structure that serves as a drug delivery
device to be affixed to the skin. In such a structure, the drug composition
is contained in a layer, or "reservoir," underlying an upper backing layer.
The laminated structure may contain a single reservoir, or it may contain
multiple reservoirs. In one embodiment, the reservoir   24 JUNE 2002 WO
99l33859 -43 PCTIUS981~~406 comprises a polymeric matrix of a
pharmaceutically acceptable contact adhesive material that serves to affix
the system to the skin during drug delivery. Examples of suitable skin
contact adhesive materials include) but are not limited to, poiyethylenes,
polysiloxanes, polyisobutyienes, poiyacrylates, polyurethanes, and the
like. Alternatively) the drug s containing reservoir and skin contact
adhesive are present as separate and distinct layers, with the adhesive
underlying the reservoir which) in this case, may be either a polymeric
matrix as described above, or it may be a liquid or hydrogel reservoir, or
may take some other form. The backing layer in these laminates, which
serves as the upper surface of the 



10 device, functions as the primary structural element of the laminated
structure and provides the device with much of its flexibility. The
material selected for the backing material should be selected so that it is
substantially impermeable to the active agent and any other materials that
are present; the backing is preferably made of a sheet or film of a
flexible elastomeric material. Examples of polymers that are suitable for
the backing layer include 15 polyethylene, polypropylene, polyesters, and
the like. During storage and prior to use, the laminated structure includes
a release liner. Immediately prior to use, this layer is removed from the
device to expose the basal surface thereof, either the drug reservoir or a
separate contact adhesive layer, so that the system may be affixed to the
skin. The release liner should be made from a drug/vehicle 20 impermeable
material. Transdermal drug delivery devices may be fabricated using
conventional techniques, known in the art) for example by casting a fluid
admixture of adhesive, drug and vehicle onto the backing layer, followed by
lamination of the release liner. Sinulariy, the adhesive mixture may be
cast onto the release liner, followed by lamination of the 25 backing
layer. Alternatively, the drug reservoir may be prepared in the absence of
drug or excipient) and then loaded by soaking in a drug/vehicle mixture.
The laminated transdermai drug delivery systems may in addition contain a
skin permeation enhancer. That is, because the inherent permeability of the
skin to some drugs may be too tow to allow therapeutic levels of the drug
to pass through a reasonably sized   24 JUNE 2002 WO 99I33859
PCT/US98I27406 area of unbroken skin, it is necessary to coadminister a
skin permeation enhancer with such drugs. Suitable enhancers are well know
in the art and include, for example, dimethylsulfoxide (DMSO), dimethyl
formamide (DMF), N,N-dimethylacetamide (DMA), decylmethylsulfoxide
(C,oMSO)) CZ-C6 alkanediols, and the I-substituted azacycloheptan 5 2-ones,
particularly I-n-dodecylcyclaza-cycloheptan-2-one (available under the
trademark Azone from Whitby Research Incorporated, Richmond) VA), alcohols,
and the like. However, it should be emphasized that an advantage of the
present invention is the potential for transdermal delivery of an active
agent as provided herein without need for a skin permeation enhancer; this
is particularly true, for example, with compounds of 10 structural formulae
(17 and (IiI) wherein a nitrato (-0NO~ group is present at the I I
position. Alternatively, the pharmaceutical compositions of the invention
may be administered in the form of suppositories for rectal administration.
These can be prepared by mixing the agent with a suitable non-irritating
excipient which is solid at room 15 temperature but liquid at the rectal
temperature and therefore will melt in the rectum to release the drug. Such
materials include cocoa butter) beeswax and polyethylene glycols. The
pharmaceutical compositions of the invention may also be administered by
nasal aerosol or inhalation. Such compositions are prepared according to
techniques well known in the art of pharmaceutical formulation and may be
prepared as solutions in saline, 20 employing benzyl alcohol or other
suitable preservatives, absorption promoters to enhance bioavailability,
fluorocarbons, and/or other conventional solubilizing or dispersing agents.
Preferred formulations for vaginal drug delivery are ointments and creams.
Ointments are semisolid preparations which are typically based on
petrolatum or other 



petroleum derivatives. Creams containing the selected active agent, are, as
known in the 25 art, viscous liquid or semisolid emulsions, either
oil-in-water or water-in-oil. Cream bases are water-washable, and contain
an oil phase) an emulsifier and an aqueous phase. The oil phase, also
sometimes called the "internal" phase, is generally comprised of petrolatum
and a fatty alcohol such as cetyl or stearyl alcohol; the aqueous phase
usually, although not necessarily, exceeds the oil phase in volume, and
generally contains a humectant. The   24 JUNE 2002 WO 99I33859 -45
PC'TIUS98127406 emulsifier in a cream formulation is generally a nonionic,
anionic, cationic or amphoteric surfactant. The specific ointment or cream
base to be used, as will be appreciated by those skilled in the art, is one
that will provide for optimum drug delivery. As with other 5 carriers or
vehicles, an ointment base should be inert, stable, norurritating and
nonsensitizing. Also preferred are vaginal suppositories. Suppositories may
be formulated using conventional means, e.g., compaction,
compression-molding or the like, and will contain carriers suited to
vagina! drug delivery, typically a bioerodible material which provides for
the desired drug release profile. 10 Formulations for buccal administration
include tablets, lozenges, gels and the like. Alternatively, buccal
administration can be effected using a transmucosai delivery system. The
compounds of the invention may be prepared in high yield using relatively
15 simple, straightforward methods as exemplified in the experimental
section herein. Syntheses of representative compounds are detailed in
Examples 1 through 39. For further information concerning the synthesis'of
compounds having a sulfamate group at the 3 position, reference may be had
to co-pending, commonly assigned U.S. Patent Application Serial No.
08/997,416, entitled "Estrone Sulfamate Inhibitors of Estrone Sulfatase)
and 20 Associated Pharmaceutical Compositions and Methods of Use,"
inventors Tanabe et al., filed on December 24) 1997. The practice of the
present invention will employ, unless otherwise indicated, 25 conventional
techniques of synthetic organic chemistry, biological testing, and the
like, which are within the skill of the art. Such techniques are explained
fully in the literature. See, e.g.) Fieser et al., Steroids (New York:
Reinhold) 1959)) Djerassi, steroid Reactions: An~ut~ne for O~gani~Chemists
(San Francisco: Holden-Day, 1963), and Fried et al.) Organic Reactions in
steroid Chemistry, vols. 1 and 2 (New York: Reinhold, I972)) for   24 JUNE
20Q2 WO 99I33859 -46 PCT/US98/27406 detailed information concerning
steroid-related synthetic procedures. Reference may be had to Littlefield
et al., Endocrinology ~,: 2757-2762 ( 1990) and Wakeling et al.,
Endocrinology QQ: 447-453 (1983) for a description of the biological
testing procedures useful to evaluate compounds such as those described and
claimed herein. 5 It is to be understood that while the invention has been
described in conjunction 



with the preferred specific embodiments thereof, that the description above
as well as the examples which follow are intended to illustrate and not
limit the scope of the invention. Other aspects, advantages and
modifications within the scope of the invention will be apparent to those
skilled in the art to which the invention pertains. 10 In the following
examples, efforts have been made to insure accuracy with respect to numbers
used (e.g., amounts, temperature, etc.) but some experimental error and
deviation should be accounted for. Unless indicated otherwise, temperature
is in degrees C and pressure is at or near atmospheric. All solvents were
purchased as HPLC grade, and all reactions were routinely conducted under
an inert atmosphere of argon unless 15 otherwise indicated. All reagents
were obtained commercially unless otherwise indicated. Estrone and
estradiol were purchased from Berlichem U. S.; ethynyl estradiol was
purchased from Akzo Nobel. NMR analyses were conducted on a Varian Gemini
300 and were referenced to chloroform at b 7.27. F'TIR spectra were
recorded on a Perkin-Elmer 1610. 20   24 JUNE 2002 WO 99I33859 -47 HO 10
THSCI, imidlzoN .. T850 2 PCT/US98/27406 HzCCHM~Br Br PBr~) py~idn 15 s (a)
Synthesis of 3-tert-Butyldimethylsilyloxy- estra-1, 3, 5 ( 1
O~triene-17-one (2): 20 To a mixture of estrone (1, 29 g, t07.3 mmol) and
tert-butyldimethylsilyl chloride (18g) 118 mmol) in THF (350 mL) at room
temperature under argon was added imidazole (18 g) 264 mmol) in DMF (350
mL). After stirring the reaction mixture overnight, the THF was evaporated
and the reaction mixture was poured onto ice water. The resulting white
precipitate was collected by filtration) dissolved in CHZCiZ, and the 25
solution was dried (MgSO,). The desiccant was filtered and the solvent was
evaporated under reduced pressure to afford 38.8 g of 2 as a white)
crystalline solid (94% yield), m.p. 171-172 C.       24 JUNE 2002 WO
99!338S9 PCT/US98/27406 -4$ . . 'H NMR (300 MHz, CDC1,): d 0.19 (s) 6,
Si(CH,)~) 0.91 (s) 3) CH,), 0.98 (s, 9) SiC(CH,),)) 1.24-2.57 (m, 13), 2.85
(m, 2)) 6.S7 (d, J = 2.4 Hz, 1, ArH), b.62 (dd, J = 2.4, 8.4 Hz, 1, ArH),
7. I2 (d, J = 8.4 Ha) 1, ArH). 



(b) Synthesis of 3-tent-Butyldimethylsilyloxy-19-nor-17a-pregna- I,3, 5(
10),20 5 tetraen-17-ol(3): To a solution of 3-tert butyldimethylsilyioxy-
estra-1,3,5 (10}-triene-1?-one (2, 4.0 g, 10.4 mmol) in TIC (40 mL) at 0C
under argon was added a solution of vinylmagnesium bromide in THF (15 mL,
15 mmol). The resulting mixture was then warmed to room temperature for 2
h. The reaction mixture was quenched by pouring into 10 saturated aqueous
NH~CI, then extracted with 40% ethyl acetate/hexane. The combined organic
layers were dried (MgS04). The desiccant was filtered and the solvent was
evaporated at reduced pressure. Flash chromatography (5% ethyl
acetatelhexane) afforded 2.23 g of 3 as a white solid (52 % yield), m.p.
127-128 C. 'H NMR (300 MHz) CDCI,): b 0.18 (s, 6, Si(CH3)~) 0.95 (s, 3)
CH,), 0.97 (s, 9, 15 SiC)CH3)3), 1.25-2.3 (m, 13), 2.80 (m, 2), 5.16 (m,
2), 6.10 (dd, J~= 10.8, 17.1 Hz, 1), 6.54 (d) J = 2.5 Hz) 1) ArH), 6.60
(dd) J = 2.5, 8.3 Hz) 1, ArH), 7.10 (d, J = 8.3 Hz, 1) ArH). (c) Synthesis
of (E)-3-tert-butyldimethylsilyloxy-21-bromo-19-norpregna
1,3,5(10),17(20)-tetraene (4): 20 To a solution of PBr3 (0.3 mL, 2.0 mmol)
in toluene (5 mL) was added a solution of
3-tert-butyldimethylsilyloxy-19-nor-17a-pregna-L,3,5(10),20-tetraen-17-of
(3, 1.46 g, 3.54 mmol) and pyridine (0.1 mL) in toluene (5 mL) at 0C under
argon. The resulting mixture was stirred at 0  C for 1 h, then warmed to
room temperature for 1 h. The reaction mixture was quenched by pouring into
ice water, then extracted with 40% ethyl 25 acetate/hexane. The organic
layer was washed with saturated aqueous NaHC03, then with brine) and dried
(MgS04). The desiccant was filtered) and the solvent was concentrated to
afford a gum. Quick filtration through a short plug of silica gel ( 2%
ethyl acetate/hexane) afforded 1.2 g of 4 as a pale yellow gum (71% yield).
24 JUNE 2002 WO 99I33859 PCT/US98/27406 -49 'H NMR (300 MHz, CDCi3): E 0. i
8 (s, 6, SiCH3)~, 0.81 (s) 3, CH3)) 0.98 (s) 9, SiC(CH3),), 1.20-1.60 (m,
6), 1. 80-1.98 (m, 3), 2.16-2. 5 5 (m, 4), 2. 82 (m) 2)) 4.02 (d, J = 8.5
Hz) 2), 5.41 (m) 1), 6.55 (d) J = 2.7 Hz, 1) ArH)) 6.6l (dd, J = 2.7, 8.2
Hz) 1, ArH), 7.12 (d, J = 8.2 Hz, 1, ArH). 5 The following scheme
illustrates the synthetic steps carried out in Examples 2 through 5 to make
the anti-estrogenic compounds (5), (6), (7) and (8):   WO 99l33859 5 10 HO
5 1 j HZNJCH~CHZOH 2) n-Bu~NF 15 -50 24 JUNE 2002 PCTNS98~174a6 OOH ~ ~N ~ 



a HO s 1 ) HZJY(CHZ)~NMeZ 2) n-Bu~NF er TBSO 4 N(t'~)z Mez. 20 ! ) HO(CH
ZO(CH~NMez 2) HF-pyr~ne 2) HF-pyridine O_ O p 25 HO 7 30 8 HO a a
SUBSTITUTE SHEET (RULE 26)       24 JUNE 2002 WO 99/33859 PCT/US98127406
-51 Preparation of l,~l-3~Hydroxv-21-(~rdroxvlet lam_ino)~ j 9 To a
solution of ethanolamine (0.5 mL, 8.3 mmol) in THF (0.5 mL) at room 5
temperature under argon was added allylic bromide 4 (0.1 g, 0.21 mmol) in
THF ( 1 mL). The reaction mixture was stirred for 20 min.) then poured into
saturated aqueous NaHC03 and extracted with 80'/o ethyl acetatelhexane. The
combined organic layers were dried (MgSO,). The desiccant was filtered, and
the solvent was concentrated to afford an oil. The crude product was
dissolved in THF (3 mL) and a solution of tetrabutylammonium 10 fluoride in
THF (0.5 mL, 0.5 mmol) was added at 0C and stirred for 30 nun. The reaction
mixture was poured into saturated aqueous NaHC03 and extracted with 80%
ethyl acetateJhexane. The combined organic layers were dried (MgSO,), the
desiccant was filtered) and the solvent was concentrated to afford a gum.
Flash chromatography (5% methanoUchlorofarm) afforded 0.044 g of 5 as a
white solid (61% yield), m.p. 203 15 205 C. `H NMR (300 MHz) CD,OD): S 0.84
(s, 3, CH3), 2.78 (m) 4), 3.30 (m) 2)) 3.69 (t, J = 5.5 Hz, 2), 5.17 (m, 1
), 6.47 (d, J = 2.6 Hz, 1, ArH)) 6.53 (dd, J = 2.6, 8.5 Hz, 1, ArH), 7.07
(d, J = 8.5 Hz, 1, ArH). HRMS catcd. far CnH3`NOZ (M`), 341.2355; found,
341.2355. 20 



Prepaa~ion of E)-3-Hydroxy-21-(3'_(Z[ N-dimethylaminol plQpi Iv
amino]-19-n~r_egna-1.3,5(101.17 ~1-tetraene (61 To a solution of
3-dimethylaminopropylamine (0.5 mL, 4.0 mmol) in THF (0. S 25 mL) at room
temperature under argon was added allylic bromide 4 (0.1 g, 0.21 mmol) in
THF ( 1 mL). The procedure described in Example 2 was used to afford 0.015
g of 6 as a white powder ( 19% yield).   24 JUNE 2002 WO 99I33859
PCT/US98I27406 -52 'H NMR (300 MHz, DMSO-d6): a 0.81 (s, 3) CHs), 2.97 (s,
6, N(CH3)~) 3.8S (m, 2), S.28 (m, l), 6.46 (d, J = 2.6 Hz, 1) ArH), 6.52
(dd, 1= 2.6, 8.5 Hz) t, ArH), 7.08 (d, J = 8.S Hz, 1, ArH). S Exam !n a 4
Prenaration of (_E,~_3-H~ dr~~-Z 1-~(2 -~2~-(N,N-dimethylamip~) the oxvl
ethoxy}-19-nornregna-ii,3,~10), 17 20~tetraene (71 To a solution of
2-[2-(dimethylamino)ethoxy)ethanol (0. S g) 3.75 mmol) in THF (8 mL) at
room temperature under argon was added a solution of potassium 10 -
hexamethyldisi(azide in toluene (7.0 mL, 3. S mmol). The resulting solution
was stirred for S minutes, then a solution of allylic bromide 4 (0.13 g,
0.27 mmol) in THF ( 1. S mL) was added. After stirring for S min., the
reaction mixture was poured into saturated aqueous NaHCO~, and extracted
with 80% ethyl acetateJhexane. The combined organic layers were dried
(MgSO,). The desiccant was filtered, and the solvent was concentrated to 1S
afford an oil. To a solution of the oil in pyridine ( 1 mL) and CH3CN (2
mL) was added hydrogen fluoride-pyridine (1 mL) at 0C. The resulting cloudy
solution was stirred for 2 h, then poured into water, and extracted with
80% ethyl acetatelhexane. The combined organic layers were dried (MgSO,).
The dessicant was filtered, and the solvent was concentrated to afford an
oil. Flash chromatography (ethyl acetate; S% 20 methanoUchloroform)
afforded 0.032 g of 7 as a gum (29% yield). 'H NMR (300 MHz, CDCl3): b 0.79
(s, 3, CH3), 1.12-1. S6 (m, 6), 1.79-1.98 (m, 3), 2.11-2.40 (m, 4), 2.4S
(s, 6, N(CH~)~, 2.74 (t, J = S.6 Hz, 2), 2.83 (m,2)) 3.S6-3.67 (m, 4), 3.69
(t) J = S.6 Hz) 2), 4.01 (m) 2)) S.22 (m, 1), 6.56 (d) J = 2.4 Hz, 1) ArH),
6.63 (dd, J = 2.4, 8. 7 Hz, 1, ArH), 7.1 S (d) J = 8.7 Hz, 1, ArH). HRMS
calcd. for C26Ha9NO, 2S (M`), 4l3.2930; found, 413.2930.   24 JUNE 2002 WO
99I33859 -53 PCT/US98/274~6 Prena-ra ion of (,~ydr~-2 t-[3'-(Z[
N-dimethylarrtno) ~pr~r)I-19-no ueQna-11,3,~10)~_17 20)i-tetraen To a
solution of 3-dimethylamino-1-propanol (0. t 5 mL, 1.27 mmol) in THF (0.5 5
mL) at room temperature under argon was added allylic bromide 4 (0.1 g)
0.21 mmol) in THF ( 1 mL). The procedure described in Example 2 was used to
afford 0.032 g of 8 as a white powder (40% yield), m.p. 159-I61 C. 'H NMR
(300 MHz, CDCI,): 8 0.79 (s, 3, CH;)) 2.38 (s, 6) N(CH3}~, 2.58 (m, 2),
2.81 (m, 2), 3, 48 (m, 2)) 3 .95 (m, 2)) 5.19 (m, 1 )) 6. 56 (d, J = 2. 5
Hz, I , ArH)) 6.6 I 10 (dd, J = 2.5, 8.5 Hz, 1, ArH), 7.14 (d, J =8.5 Hz,
1, ArH. HRMS calcd. for CZSH3,N0~ (M~), 383.2824; found, 383.2825. The
following scheme illustrates the synthetic steps carried out in Examples 6
through 9 to make the anti-estrogenic compounds (9), (10), (11) and (12):
15 



WO 99I33859 -54 5 10 IS HO 9 f ) KN((l~Mo Z. 2 2) HF-pyrldna _N_ S HO T8S0
4 t) 4-(2Hydroxyathyl~ morphotfne) KN(f'MSj~ 20 2) HF-pyridne 25 HO ff 30
24 ,1UI~ 2002 PCT/US98~I7406 ~N~ O 1 j f (2-Hydroxyethyl) pyrrolldlne,
KN(TMS)Z 2) HF-py~ine Br 1 ) t -(2-Hydroxyetttylj piperazlne, KN(Tl4lS)z 2)
HFpyrldlne NH O~/ N a O HO 12 SUHSTITL1TE SHEET (RULE 2b)        24 JUNE
2002 WO 99I33859 PGTlUS98/27406 -55 Ex Preparation of
(,~h3^Hvdroxv-21-[2'-(rj,N-dimet
yrlaniriolethanethio]'-19-nornreg~a-1,~~,~(101,17~20-tetraene l91 To a
suspension of 2-dimethylaminoethanethiol-HCI (8b mg, 0.6 mmol) in TI-~ (3 5
mL) at -78  C under argon was added a solution of n-butyllithium in hexane
(0.7 mL) 1.1 



mmol). The resulting mixture was warmed to room temperature until the white
solid had dissolved to form a light yellow solution, and the solution was
then cooled to -78  C. To the cooled solution was added allylic bromide 4
(0.1 g) 0.21 mmol) in THF ( 1.5 mL). After warming the reaction mixture to
room temperature, and stirring for 10 min., the 10 mixture was poured into
saturated aqueous NaHCO,) and extracted with 80% ethyl acetatelhexane. The
combined organic layers were dried (MgSO,), the desiccant was filtered, and
the solvent was concentrated to afford an oil. The oil was dissolved in
CH3CN (2 mL) and pyridine ( 1 mL). HF-pyridine ( 1 mL) was added at 0  C,
the solution was stirred for 2 h, and was then extracted with 80% ethyl
acetate/hexane. The combined 15 organic layers were dried (MgSO,), the
desiccant was filtered, and the solvent was concentrated to afford a gum.
Flash chromatography (ethyl acetate; 5% methanoUchloroform) afforded 0.065
g of 9 as a white solid (80% yield), m. p. 138-140  C. `H NMR (300 MHz,
CDCI3): b 0.74 (s, 3, CHj), 1.01-1.5S (m, 6), 1.75-2.01 (m, 20 4), 2.32 (s,
6, N(CH3~) 2.61 (m, 4)) 2.79 (m, 2), 3.31 (m) 2), 5.09 (m, 1), 6.52 (d,J =
2.7 Hz, 1, ArI-n, b.56 (dd, J = 2.7, 8.3 Hz) 1, ArH), 7.09 (d,J = 8.3 Hz)
1, ArH). HRMS catcd. for C2,H3sNOS (M'), 385.2439; found, 385.2436. Example
7 25 Preparation of (~3-Hydroxy-21-(2'- p~olidinyrll tho~J-19-no
regna-1,3,5(10),17(~Ltetraene t107 To a solution of
1-(2-hydroxyethyl)-pyrro(idine (0.15 mL, 1.3 mmol) in THF (2 mL) at 0C
under argon was added a solution of potassium hexamethyldisilazide in
toluene (2.0 mL, I .0 mmol). After stirnng for 5 rryin., the reaction
mixture was cooled to    24 JUNE 2002 WO 99I33859 -56 PCT/US98/27406 78  C,
and a solution of allylic bromide 4 (0.1 g, 0.21 mmol) in THF (2 mL) was
added. After warming the reaction mixture to 0C for 20 min., the mixture
was poured into saturated aqueous NaHCO,, and extracted with 80% ethyl
acetatelhexane. The combined organic layers were dried (MgSO,), the
desiccant was filtered, and the solvent was 5 concentrated to afford a gum.
The gum was dissolved in CH,CN (2 mL) and pyridine ( 1 mL). HF-pyridine (
1.0 mL) was added at 0  C, the solution was stirred for 2 h and was then
poured into water and extracted with 80% ethyl acetatelhexane. The combined
organic layers were dried(MgS04), the dessicant was filtered, and the
solvent was concentrated to afford an oil. Flash chromatography (ethyl
acetate; 5% 10 methanoUchloroform) afforded 0.039 g of 10 as a white solid
(47% yield), m.p. 149-152 C. ) 1H NMR (300 MHz) CDCI,): 8 0.77 (s, 3) CH,),
1.12 (m, 1), 1.22-1.58 (m, 5), 1.75-1.94 (m, 7)) 2.11 (m, 1), 2.33 (m, 3),
2.72-2.90 (m, 8), 3.65 (m, 2), 3.99 (m, 2), 5.19 (m, 1 )) 6. 54 {d, J = 2.3
Hz, 1, ArH}, 6.60 (dd, J = 2.3, 8.0 Hz, 1, ArH), 7.13 (d, J = 8.0 15 Hz, 1,
ArH). HRMS calcd. for C~H,~N02(M~)) 395.2824; found) 395.2823. F~~~ s
Plgyaration of (~~ 3-H ro -212'- mo holinyrl)ethoxvl
19-norpregna-11~3~Sj10),17(20)~-tetraene l117 20 To a solution of
4-(2-hydroxyethyl)morpholine (0.15 mL, 1.2 mmol) in THF (0.5 mL) at roam
temperature under argon was added allylic bromide 4 (0.1 g, 0.21 mmol) in
T'HF ( 1 mL). The procedure described in Example 7 was used to afford 0.062
g of 11 as a white powder (72% yield)) m.p. 140-142 C. 'H NMR (300 MHz)
CDCI,): 8 0.79 (s) 3, CH,), 1.18 (m, 1), 1.28-1.60 (m, 5)) 25 1.77-1.98 (m)
3 ), 2.15 (m) 1 ), 2.3 5 (m) 3), 2. 53 (m, 4)) 2.62 (t) J = 5. 8 Hz, 2),
Z.82 (m, 2), 3.57 (m, 2), 3.74 (m, 4), 3.99 (m, 2), 5.21 (m, 1 ), 6.55 (d,
J= 2.6 Hz, 1, ArH), 6.61 (dd, J = 2.6, 8.8 Hz, 1, ArH)) 7.15 (d, J = 8. 8
Hz, 1, ArH). HRMS calcd. for C~H,.,NO, (Mr), 41 l.2773; found, 411.2774.
24 JUNE 2002 



WO 99I33859 57 PCTIUS98I27406 Eacamvle 9 Preparation of (~-3-H, dro
~(~,~nera<.w(1 l~thox:~,]-19-..._nornlfe~_3,~(~~,1,Z~~Q1-tPtraPnP l121 To a
solution of 1-(2-hydroxyethyl)piperazine (0.15 mL) 1.22 mmol) in THF (0.5 5
mL) at room temperature under argon was added allylic bromide 4 (0.1 g)
0.21 mmol) in THF ( 1 mL). The procedure described in Example 7 was used to
afford 0.031 g of 12 as a white powder (36% yield), m.p. 198-200 C. `H NMR
(300 IvHiz, CDCl3): 8 0.79 {s, 3, CHI, 1.15 (m) 1), 1.22-1.60 (m, 5),
1,75-I.98 (m, 3), 2.16 (m, i), 2.32 (m, 3)) 2.48-2.70 (m, 10), 2.81 (m, 2),
3.01 (m, 2), 10 3.64 (m, 2), 5.17 (m, 1), 6.54 (d,J = 2.3 Hz, 1) ArI-1])
6.61 (dd, J = 2.3) 8.0 Hz, 1, ArIT), 7.13 (d,J = 8.0 Hz) 1, ArH). HRMS
calcd. for C26H3=N202 (Mr), 410.2933; found, 410.2928. The following scheme
illustrates the synthetic steps carried out in Examples 10 15 through 14 to
make the anti-estrogenic compounds (21), (22), (23)) (24), (25) and (27):
20 25   24 JUNE 2002 WO 99133859 RS HO '' R3 PCTIUS9812~406 -58 1 ) CeCl3
HZC=CI~IgBr ._ 2) Ac20, pyridine H RS w Ac0 I ~ ''R3 1 RS=H R3=H 13 RS = H
R3 = CH3 14 RS = OMe R3 = H R R3 27 RS=H R3=H 15 RS=H R3=H 16 RS = H R3 =
CH3 17 RS = OMe R3 = H PBr3, pyridine Hr HOCHMeCH2NMe2) RS w ~ i ~, Ac0 R3
18 RS=H R3=H 19 RS=H R3=CH3 20 R5 = OMe R3 = H HO(CH2y1NEt2. IQV(TMS)2
HO(CH~)2NMe2, KN(1'MS)2 ~t O~Nv Et RS HO ~ ~ '~R3 24 RS=H R3=H 25 RS = H R3
= CH3 Sachem 4 



21 RS=H R3=H 22 RS = H R3 = CH3 23 RS = OMe R3 = H   24 JUNE 2002 WO
99/33859 PCT/US98/27406 -59 E Prenaration of (~-3~-
ydroxy-21-j2'-(~j,N-dimeth i ethoxvJ-1_ 9-noryreana-1,~,~(L),~(~Q)-tPtraenP
l211 (a) Synthesis of
3-acetoxy-19-nor-17a-pregna-I,3,5(10),20-tetraen-17-of (15): 5 A mixture of
estrone 1 (10.0 g, 37 mmol) and CeCls (18.2 g, 74 mmol) in THF (400 mL) at
room temperature under argon was stirred for 16 h. To this mixture was
added a solution of vinylmagnesium bromide in THF {160 mL) 160 mmol). After
stirring at room temperature for 30 min.) the reaction mixture was quenched
by pouring into saturated aqueous NaHC03, and extracted with 80% ethyl
acetateJhexane. The combined 10 organic layers were dried (MgSO,)) the
desiccant was filtered and the solvent was concentrated to at~ord
3-hydroxy-I9-nor-17a-pregna-1,3,5(10),20-tetraen-17-of as a solid. 'H NMR
(300 MHz) CDCl3}: b 0.93 (s, 3, CH,), 2.80 (m, 2), 5.20 (m, 2)) 6.09 (dd, J
= 10.7, 17.3 Hz, 1), 6.54 (d, J = 2.6 Hz, 1) ArH), 6.60 (dd) J = 2.6, 8.5
Hz, 1) 15 ArH), 7.10 (d, J = 8.5 Hz, 1, ArH). To a solution of
3-hydroxy-19-nor-17a-pregna-1,3, 5( I0),20-tetraen-17-of in THF (150 mL)
were added pyridine (10 mL) and AclO (5 mL) at room temperature under
argon. The resulting mixture was stirred at room temperature for 5 h, then
diluted with 80% ethyl acetate/hexane and washed with aqueous HCI, NaHC03
and brine. The organic 20 layer was dried (MgSO~), the desiccant was
filtered and the solvent was concentrated to afford a solid. Flash
chromatography ( 15% ethyl acetatelhexane) afforded 1 I .7 g of 15 as a
white solid (93% yield). 1H NMR (300 MHz, CDCI3}: 8 0.95 (s) 3, CH3), 2.28
(s, 3, OAc), 2.86 (m, 2), 5.18 (m, 2), 6.11 (dd, J = 10.7) 17.3 Hz, 1 ),
6.79 (d,J = 2.3 Hz, l, ArH), 6.83 (dd, J = 2.3) 25 8.3 Hz, 1, ArH), 7.27
(d, J = 8.3 Hz, l, ArH). (b) Synthesis of
{~-3-Acetoxy-21-bromo-19-norpregna-1, 3) 5( 10)) 17(20) tetraene (18): To a
solution of PBrs in CHzCl2 (0.7 mg) 0.7 mmol) and toluene (5 mL) was added
a mixture of3-acetoxy-19-nor-17a-pregna-t,3,5(10),20-tetraen-17-of (15)
(0.25 g, 0.73   24 JUNE 2002 WO 99I33859 PCT/US98IZ7406 mmol) and pyridine
(0.06 mL) 0.74 mmo() in toluene (3 mL). The resulting mixture was stirred
at 0C for 1.5 h, then quenched by pouring into cold water, and extracted
with 40% ethyl acetateJhexane. The organic layer was washed with saturated
aqueous NaHCO, and brine, and was dried (MgSO,). The desiccant was filtered
and the solvent 5 was concentrated to afford a white solid. Quick
filtration through a plug of silica gel in 10% ethyl acetate/hexane yielded
0.25 g of 18 as a white solid (85% yield), m. p. 142-145  C. ~H NMR (300
MHz, CDCIj): 8 0.81 (s, 3, CH3), 2.29 (s, 3) COCH3)) 2.88 (m, 2), 



4.02 (d, J = 8.5 Hz, 2)) 5.43 (m, i)) 6.80 (d,J = 2.3 Hi, 1, ArH)) 6.85
(dd) J = 2.3, 8.3 Hz, 10 1, ArH), 7.30 (d) J = 8.3 Hz, 1, ArH). HRMS calcd.
for C~H2~BrO2 (Mr), 402.1195; found, 402. I203. (c) Synthesis of
(E)-3-Hydroxy-21-[2'-(N,N-dimethylamino)ethoxy]-19
norpregna-1,3,5(10),17(20)-tetraene (21): To a solution of
N,N-dimethylethanolamine (0.6 mL, 6.0 mmol) in THF (8 mL) at 15 0C under
argon was added potassium hexamethyldisilazide in toluene (11.5 mL) 5.75
mmol). The solution was stirred for 5 min., then cooled to -78  C.
(E~-3-acetoxy-21bromo-19-norpregna-1,3,5(10),17(20)-tetraene (I8) (0.2 g)
0.5 mmol) in THF (3 mL) was added, and the reaction mixture was warmed to
0C for 30 min. The resulting yellow cloudy solution was poured into
saturated aqueous NaHC03 and extracted with 80% ethyl 20 acetateJhexane.
The combined organic layers were dried (MgS04), the desiccant was filtered,
and the solvent was concentrated to afford an oil. Flash chromatography (5%
methanoUchloroform) afforded 0.11 g of 21 as a white solid (60% yield),
m.p. 123-124 C. 'H NMR (300 MHz, CDCI,): b 0.75 (s) 3, CH,)) 1.04 (m, 1),
1.20-1.56 (m, 5), 25 1.72-1.92 (m, 3)) 2.04 (m) 1), 2.30 (m) 3), 2.33 (s,
6) N(CH3)~) 2.60 (t, J = 5.7, Hz, 2), 2.80 (m, 2), 3.56 (m, 2), 3.98 (m)
2), 5.19 (m, 1 )) 6.53 (d, J = 2.7 Hz, i) ArH)) b.58 (dd, J = 2.7, 8.3 Hz)
l, ArH)) 7.1 l (d, J = 8.3 Hz, 1, ArH). Anal. calcd. for CZ,H,fNOz: C,
78.0; H, 9.55; N, 3.79; found: C) 77.9; H, 9.50; S, 3.80. HRMS calcd. for
C2,H"N02(M+)) 369.2667; found, 369.2666.   24 JUi~ 2002 WO 99I33859
PCT/US98IZ7406 -61 F,xam In a I 1 Preparation of
l~]-3-$ydroxy-7a-methyrl-21-(2' N-dimethvlaminol (a) Synthesis of
(E)-3-acetoxy-7a-methyl-2 i-bromo- 19-norpregna S 1,3,5(10),17(20)-tetraene
(19): By the procedure described in Example 10, step (a), with 7a-methyl
estrone (13), 0.93 g) 3.27 mmoi) substituted for estrone,
3-hydroxy-7a-methyl-19-nor-17a-pregna 1,3,5(10),20-tetraen-17-of was
obtained as an oil. `H NMR (300 MHz, CDCI,): b 0.82 (d,J = 7.0 Hz, 3) CHj),
D.95 (s, 3, CH;), 2.50 10 (d, J = 17.0 Hz) 1), 3.04 (dd, J = 6.6, 17.0 Hz,
1), 5.19 (m, 2), 6.12 (dd, J = 10.7, 17.3 Hz, 1 ), 6.54 (d) J = 2. 5 Hz, 1)
ArH), 6.61 (dd) J = 2.5, 8.5 Hz, 1, ArH), 7.14 (d, J = 8.5 Hz, 1, ArH).
3-Hydroxy-7a-methyl-19-nor-17a-pregna-1,3,5(10),20-tetraen-17-of was
acetoxylated as described in Example 10, step (a) to afford 16 (pale yellow
form). 15 `H NMR (300 MHz, CDCI,): 8 0.83 (d, J = 7.1 Hz, 3, CH3), 0.95 (s)
3, CH3), 2.27 (s, 3, COCH3), 2.55 (d) J = 17.0 Hz, i ), 3.09 (dd, J= 6.7,
17.0 Hz, 1 ), 5.18 (m, 2)) 6.12 (dd, J = 10. 7, 17.3 Hz, 1 ), 6.77 (d) J =
2. S Hz, 1, ArH), 6. 83 (dd, J = 2. 5, 8. 5 Hz, 1, ArH), 7.27 (d, J = 8.5
Hz, 1, ArH). By the procedure described in Example 10, step (b), 0.98 g
of(E~-3-acetoxy-7a 20 methyl-21-bromo-19-norpregna-1,3,5(10),
17(20~tetraene (19) was obtained from 16 as 



a gum (72% yield). `H NMR (300 MHz, CDCI3): b 0.81 (s, 3, CH3)) 0.85 (d, J
= 7.1 Hz, 3, CH3), 2.27 (s, 3) COCHj), 2.57 (d, 1= 16.8 Hz, 1 ), 3 .10 (dd,
J = 6.6, 16.8 Hz, 1 ), 4.02 (d) J = 8.5 Hz, 2), 5.42 (m, 1)) 6.78 (d, J =
2.3 Hz, 1, ArH), 6.84 (dd, J = 2.3, 8.8 Hz, l) ArH), 7.29 25 (d, J = 8.8
Hz) 1) ArH). (b) Synthesis of
(E~-3-Hydroxy-7a-methyl-21-[2'-(N,N-dimethylamino)ethoxy]
19-norpregna-l,3,5(10)) l7(20)-tetraene (22): By the procedure described in
Example 10) step (c), 0.11 g of 22 was obtained as a white solid (60%
yield)) m.p. 129-132 C.   24 JUNE 2002 WO 99I33859 -62 PCT/US98/27406 'H
NMR (300 MHz, CDCI;): 8 0.78 (s, 3) CH3), 0.81 (d, J = 7.2 Hz) 3) CH3))
2.32 (s, 6, N(CH;)~, 2.50 (d, J = 16.8 Hz) 2),'2.59 (t) J = 5.7 Hz, 2),
3.04 (dd) J = 6.6, 16.8 Hz) 1 ), 3.56 (m, 2), 3.99 (m, 2), 5.22 {m, 1 ),
6.53 {d, J = 2.5 Hz, 1, ArH)) 6.61 (dd, J = 2.5, 8.4 Hz, 1) ArH), 7.15 (d,
J = 8.4 Hz, 1, ArH). 5 Prer~aration of (, -3-h3~droxy-2-methoxv-21-(2'-
,N-dimet ylaminol (a) Synthesis
of3-acetoxy-2-methoxy-19-nor-17a-pregna-1,3,5(10),20-tetraen 10 17-0l (20):
By the procedure described in Example 10) step (a), with 2-methoxyestrone
(14), ' 0.6 g, 2.0 mmol) substituted for estrone,
3-hydroxy-2-methoxy-19-nor-17a-pregna 1,3,S(10),20-tetraen-17-ol, was
obtained as an oil. 'H NMR (300 MHz, CDCl3): S 0.95 (s, 3, CH3)) 3.84 (s)
3) OCH3), 5.17 (m, 2), 15 6.10 (dd, J = 10.8) 17.4 Hz, I)) 6.63 (s, 1,
ArH), 6.77 (s, 1) ArH). 3-Hydroxy-2-methoxy-19-nor-17a-pregna-1,3, 5(
10),20-tetraen-17-of was acetoxylated as described in Example 10, step (a)
to afford I7 as a gum. 'H NMR (300 MHz, CDC13): b 0.96 (s, 3, CH3), 2.30
(s, 3, OAc), 3.80 (s, 3, OCH3), S.18 (m, 2), b.11 (dd, J = 10.7, 17.3 Hz,
1)) 6.73 (s, 1, ArI~, 6.88 (s, 1) Ark. 20 By the procedure described in
Example 10, step (b), 0.3 g of 20 was obtained from 17 as a gum (35%
yield). 'H NMR (300 MHz, CDCl3): b L.00 (s, 3, CH3), 2.29 {s) 3) COCH3),
3.80 (s, 3) OCH,), 5.30 (m, 2), 6.l4 (m, I), 6.73 (s, 1, ArH), 6.86 (s, 1,
ArH). {b) Preparation of (E~-3-hydroxy-2-methoxy-21-{2'-{N,N-dimethylamino)
25 ethoxy]-19-norpregna-1,3,5(10), I7(20)-tetraene (23): 



By the procedure described in Example 10, step (c), 0.15 g of 23 was
obtained as a white solid (54% yield), m.p. 94-95 C. 'H NMR (300 MHz)
CDC13): b 0.81 (s, 3) CHj), 2.29 (s, 6, N(CH;)~, 2.53 (t, J = 5.8 Hz, 2),
Z.77 (m, 2), 3.53 (t, J = 5.8 Hz) 2), 3.86 (s, 3) OCH3), 4.00 (m, 2)) 5.24
(m, 1),   24 JUNE 2002 WO 99I33859 -63 PCTIUS98/27406 6.64 (s, 1, ArH),
6.80 (s, 1, ArH). HRMS calcd. for CzsH"NO,(M'"), 399.2773; found, 399.2771.
5 Pr aration of (,_ -3-Hydroxy-21-(2~,N-diet ylanuno~ethoxvl The amine 24,
which was prepared from allylic bromide 18 (0. l 1 g) 0.26 mmol) and
N,N-dimethylethanolacnine (0.2 mL, 1. S mmol) using the same prodedure as
described for amine 21) was obtained as a white solid (0.074 g, 72%): `H
NMR (300 MHz, CDCl3) 10 b 0.78 (s, 3, CH3 ), 1.24 (t) J = 7. I Hz, 6)
N(CHiC~, 2.78 (m, 2) 3.00 (m, 6)) 3 .70 (m,2), 3.96 (m,2), 5.14 (m, 1),
6.54 (d, J = 2.5 Hz, 1, ArH), 6.60 (dd) J = 2.5) 8.5 Hz) 1, ArH), 7. I 1
(d, J = 8.5 Hz, 1, ArH). HRMS for GuHj,N02 (M+) catcd. 397.2981 found
397.2985. 15 Fxam~le 14 pr~ration of G~~-3~jydr~-21-[2'- ,N-dimeth3rlaminol
~-o~ j~l -no reQna-1,3,5l10 _17 ~L,- etraene (277 By the procedure of
described in Example 10, step (c))
(~-3-acetoxy-21-bromo19-norpregna-1,3,5(10),17(20)-tetraene (18, 0.15 g,
0.37 mmol) was reacted with t 20 dimethylamino-2-propanol (0.3 mL, 2.4
mmol) to afford 0.075 g of a 1:1 diastereomeric mixture of 27 as a white
powder (53% yield). (diastereomer A) `H NMR (300 MHz) CDCh): $ 0.75 (s, 3,
CH3)) l.17 (d, J = 6.2 Hz, 3) CHI), 2.33 (s, 6, N(CH3~, 2.79 (m, 2), 3.68
(m, 1), 4.01 (m, 2)) 5.20 (m, I), 6.54 (d) J = 3.0 Hz) 1, ArH), 6.60 (dd, J
= 3.0, 8.3 Hz, 1, ArI-1), 7.10 (d,J = 8.3 Hz, 1, ArH); 25 (diastereomer B)
`H NMR (300 MHz, CDCI3): 8 0.75 (s, 3, CH;), 1.18 (d,J = 6.2 Hz, 3, CH3),
2.33 (s, G, N(CHj)~, 2.79 (m, 2), 3.68 (m) 1), 3.90 (dd,J = 5.6, 11.5 Hz,
1)) 4.12 (dd, J = 7. 7, 11. 5 Hz, 1 ), 5 . 20 (m, 1 ), 6. 54 (d, J = 3 .0
Hz, 1, ArH), 6.61 (dd, J = 3 .0, 8.3 Hz, 1, ArH), 7.12 (d, J = 8.3 Hz) 1,
ArH).   WO 99I33$59 24 JUNE 2002 PCTlUS98/274Q6 Ea__ cam_ tn a 15
PreRaration of (~-3-~vd, roxy-21-(~'_-(N_N-dimethvlamino) a ho
~]-19-nornre~a-1,~~,~{~,Q 17(~f~)-tetraene (32l ' 5 ~ ~ cp~c 



t  _ raso ~ W 2 10 29 30 n Pfd 15 1) IH~ C~l~~t~HMlt. 2) HF-('p~yrl~an~ 3~
32 20 Scheme 5 (a) Preparation of ethyl (E)-and
(~-3-tert-butyldimethylsilyloxy-19-norpregna1,3,5(10),17(20)-tetraen-21-oat
e {28) and (29): To a solution of triethyl phosphonoacetate (2.24 g) 10.1
mmol) in TFiF (30 mL) 25 under argon at room temperature was added a
potassium t-butoxide in THF (9. i mL, 9.1 mmol). After stirring for 1.0 h,
3-ter! butyl dimethylsiiyloxy estrone (2, 1.75 g, 4.55 mmoi) in THF ( I O
mL) was added, and the solution was heated to reflux overnight. The
reaction mixture was poured into saturated aqueous NaHCO~ and extracted
with 40% ethyl acetate/hexane. The combined organic layers were dried
(MgSO,), the desiccant       24 JUNE 2002 WO 99I33859 -65 PC'T/US98/27406
was filtered, and the solvent was concentrated to afford the mixture of E
and Z isomers, 28 and 29, as a yellow solid. Chromatogaphy (hexane; 2.5%
EtOAc) afforded 1.4 g of the E isomer 28 (68% yield), and 0.2 g of the Z
isomer 29 (10% yield). (28): m.p. 109-110 C; Rf 0.56 (10% EtOAc/ hexane):
`H NMR (300 MHz, 5 CDCI3): 8 0.19 (s, 6, Si(CH3~, 0.86 (s, 3, CHj)) 0.98
(s, 9, SiC(CH3)3), L29 (t, J = 7.1 Hz, 3, COiCHZC~,), 4.16 (q) J = 7.1 Hz,
2, COiC$iCH~)) 5.59 (t, J = 2.4 Hz, 1 ), 6. 56 (d, J = 2.6 Hz, 1, ArH),
6.61 (dd, J = 2.6, 8.3 Hz) 1, ArH), 7.12 (d, J ~ 8.3 Hz, 1, ArH). (29):
m.p. 154-156 C; Rr. 0.5 (10% EtOAclhexane): 'H NMR (300 MHz) CDCl3): b 0.18
(s, 6) Si(CH;~) 0.98 (s, 9, SiC(CH,~), 1.04 (s) 3) CHI), 1.29 (t, J = 7.1
Hz, 3, 10 C02CHiC$3), 4.14 (q, J = 7.1 Hz, 2) COZC$iCH3), 5.68 (t, J = 2.0
Hz, 1), 6.55 {d, J = 2.0 Hz, 1) ArH), 6.6I (dd, J = 2.0, 8.6 Hz, 1, ArH))
7.12 (d, J = 8.6 Hz, 1, ArH). (b) Preparation of
(2)-3-tert-butyldimethylsilyfoxy-21-hydroxy-19-norpregna
1,3,5(10),17(20)-tetraene (30): To a solution of (2)-3-tert
butyldimethylsilyloxy-19-norpregna-1,3,5(10),17(20) 15 tetraen-21-oate (29,
0.1 g) 0.22 mmol) in THF (5 mL) was added lithium alurrunum hydride (0.015
g, 0.4 mmol) at 0C. After stirring for 1 h under argon, the reaction
mixture was quenched with water. The white precipitate was removed by
filtration and washed several times with 80% EtOAc/hexane. The filtrate was
dried (MgSO,), the desiccant was filtered, and the solvent was concentrated
to afford 30 as a solid. 20 `H IVMR (300 MHz) CDC13): 8 0.18 (s, 6, Si(CH;
)~, 0.93 (s, 3, CHs), 0.98 (s, 9, 



SiC(CH3)3), 4.20 (m, 1 )) 4.34 (m, I ), 5.3 5 (m, 1 ), 6. 5 5 (d, J = 2. 7
Hz" 1, ArH), 6.61 (dd, J = 2.7, 8.3 Hz, 1, ArH)) 7.11 (d, J = 8.3 Hz, 1,
ArH). (c) Preparation of
(ZJ-3-terd-butyldimethylsilyloxy-21-bromide-19-norpregna
1,3,5(10,17(20)-tetraene (31): 25 ~ To a solution of
(2)-3-tert-butyldimethylsilyloxy-21-hydroxy-19-norpregna 1,3) (
10),17(20)-tetraene (30) in toluene ( 10 mL) was added pyridine (0.04 mL)
0.49 mm t) and PBr3 in CHZCIZ (0.24 mL, 0.24 mmol) at -78  C under argon.
ARer stirring for 2 h, the reaction mixture was quenched by pouring into
ice water, and extracted with 40% acetate/hexane. The organic layer was
washed with saturated aqueous NaHCO, and   24 JUNE 2002 WO 99/33859
PCT/US98I27406 with brine, and dried (MgSO,). The desiccant was filtered
and the solvent was concentrated to afford 31 as a gum. `H NMR (300 MHz)
CDCh): S 0. t 8 (s) 6, Si(CHz)~, 0.85 (s, 3, CHI), 0.98 (s, 9) SiC(CH3),),
4.19 (m, 2), 5.48 (m, 1 )) 6.55 (d, J = 2.5 Hz) 1, ArH), 6.61 (dd) J = 2.5,
8.5 5 Hz, 1, ArH), 7.12 (d, J = 8.5 Hz, 1) Ark. (d) Preparation of
(~-3-Hydroxy-21-[2'-(N,N-dimethylamino)ethoxy]-19 norpregna-1,3, 5(
10),17(20)-tetraene (32): To a solution of N,N-dimethylethanolamine (0.15
mL) 1.3 mmol) in THF (2 mL) at 0  C under argon was added potassium
hexamethyldisilazide in toluene (2.0 mL, 1.0 10 mmol). After stirring for 5
min., the reaction mixture was cooled to -78  C and (Zj-3-rert
butyldimethylsilyloxy-21-bromide-19-norpregna-1,3,5(10,17(20)-tetraene (31)
0.1 g, 0.21 mmol) in THF (2 mL) was added. The solution was warmed to 0C
for 20 min., then poured into saturated aqueous NaHC03 and extracted with
80% ethyl acetatelhexane. The combined organic layers were dried (MgSO,),
the desiccant was filtered and the 15 solvent was concentrated to afford a
gum. To a solution of the gum in CH3CN (2 mL) and pyridine (1 mL) was added
HF-pyridine (1.0 mL) at 0C. After stirring for 2 h, the cloudy solution was
poured into water and extracted with 80% ethyl acetate/hexane. The combined
organic layers were dried (MgSO,)) the desiccant was filtered and the
solvent was concentrated to afford an oil. Flash chromatography (ethyl
acetate; 5% 20 methanoUchloroform) afforded a white solid.
Recrystallization (CHZCI~ 0.023 g of 32 as white solid (28% yield from 29).
`H NMR (300 MHz, CDC13): 8 0.88 (s, 3) CH3), 2.38 (s, 6, N(CH3)~, 2.66 (t)
J = 5. 8 Hz, 2), 2. 79 (m, 2), 3 . 5 8 (t, J = 5. 8 Hz) 2), 4.06 (m) i ),
4.17 (m, 1 ), 5.22 (m, 1 ), 6. 53 (d, J = 2.4 Hz, 1) ArH), 6.59 (dd, J =
2.4) 8,2 Hz) 1) ArH)) 7.09 (d, J = 8.2 Hz, 1) ArH). 25 The following scheme
illustrates preparation of compounds (33) and (34) as described in Examples
16 and 17:   24 JUNE 2002 nr v 



Ac is ~~OH K~1(~T/MSh -fi7 ~O' HO'~ KN(TMSh H 3d H Scheme 6 33 p~paration
of( -3-HydroxS!-21--(Nmethyl-3- S)~ p~yrrolidiooxy).-19-norv~na-1 3 5(l0)_
17f20)-tetraene (33) To a solution of i-methyl-3-pyrrolidinol (SOOE.cL,
4.55 mmol) in dry THF (6 mL) at 0C under argon was added a 0.5'M solution
of potassium bis(trimethylsilyl)-amide in toluene (8_3 mL) 4.15 mmol), and
stirred for 5 min. The solution was cooled to -78C and a solution of the
aUylic bromide, (~-3-acetoxy-21-bcomo-!9-norpregna1,3,5(10),17(20)-tetraene
(18,333 mg, 823 ~nol) in dry THF (5 ml) was added, and the reaction mixture
was warmed to 0C for 30 min. The cloudy yellow solution was poured into
saturated aqueous NaHC01 and extracted with ethyl acetate. The organic
layer was dried (Na2S0,) and evaporated to an oil. Flash chromatography (S-
l0% methanoUdichloromethane) yielded the desired amine 33 as an off white
foam 0.025.g ( 7.9'/a). `H NMR (300 MHz, CDCI j): b 0.73 (s, 3, CH,)) 1. (
0- l . S4 (m, 7), i .72-2.3 8 (m) 8), 2. 56 (s, 3) NCH3), 2.67-2.9 t (m)
4)) 3 .02 (m, 'l ), 3 .2 l (m) 1 ), 3 .7 (br s, l )) 3 .89 (m) 2))   24
JUNE 2002 WO 99/33859 -68 PCTlUS98/27406 4.12 (m, 1)) 5.11 (m, 1)) 6.49 (d,
J = 2.6 Hz, 1, ArH), 6.57 (dd, J = 2.6, 8.3 Hz, 1, ArH)) 7. 04 (d, J = 8.3
Hz) 1, ArH). ~~pile_17 5 pre~(~-3-Hy~~r-21-~ -methvi-2(S7- _
p3~olidinylmethoxv]t-19norc~regna-1, 3,5110),17M201-tetraene (341 The amine
34 was prepared from the allylic bromide
(E)-3-acetoxy-21-bromo-19norpregna-1,3,5(10),17(20)-tetraene (0.2 g) 496
~mol) and (S)-1-methyl-2pyrrotidinemethanol (314 mg, 2.73 mmol) using the
same procedure as described in 10 Example 16 for the preparation of amine
33 to give a white solid (0.070 g 36%): m.p. `~) 175-177C. 'H NMR (300 MHz,
CDC13): 8 0.72 (s, 3, CH3), 1.07-1.98 (m, 13), 2.05-2.45 (m, 9, includes s,
2.3 S, NCH3), 2.76 (m, 2), 2.97 (m, 1 ), 3.30 (dd, J - 6, 8 Hz), 3.43 (dd,
J - 6) 12 Hz), 3.6 (br s, 1), 3.91 (m, 2), 5.12 (m, 1), 6.48 (d, J = 2.6
Hz, 1, ArH), 6.52 (dd, J  15 2.6, 8.3 Hz, 1, ArH, 7.05 (d,J = 8.3 Hz) 1,
ArH). The following scheme illustrates preparation of compounds (35) and
(36) as described in Examples 18 and 19: I 20 Ncfa. (CH EtOH, b~nzen~.
85'C. 15 h I 35 11 25 tox Pd~C. EeoH NMei Z3'C. 14 h I ~ _ HO Scheme 7 36  



24 JUNE 2002 WO 99I33859 PCT/US98I27406 -69 Ex~ le 18 Pr~G~aration of
(~~-3-Hyrdroxy-2-N,N-dime!~rlar~~,methvl-21 [2=,~_N-dimeth ly
arreno~ethoxy]-19-norcireg~-1,3~5~10),~(2;Q1 tPtraP To a stirred solution
of 100 mg (0.271 mmol) of (E)-3-Hydroxy-21-[2 5
(dimethylamino)ethoxy]-I9-norpregna-i,3,5(10)) 17(20~tetraene Zl in 3 mL of
benzene and 5 mL of ethanol was added 10 mg paraformalde~hyde, and 0.054 g
(0.528 mmol) of N,N,N,N-tetramethyldiaminoethane) and the mixture was
heated at 85 C for 15 h under argon. Then, the reaction mixture was cooled,
volatiles were removed under high vacuum, and the residue was subjected to
chromatography (silica get) 5-10/ 10 MeOH/CHCI,) to afford 0.077 g (67%) of
35. 1H NMR (CDCI3, 300 MHz): b 0.80 (s) 3H), 2.32 (2, 12H), 2.57 (t) 2H, J
= 5.8 Hz), 2.82 (brd, 2H), 3 .50-3 .70 (m, 4H), 4.00 (t, 2H, J = 5.8 Hz),
5.22 (m, 1 H)) 6. 56 (2, 1H), 6.89 (s, 1H). MS (DC)7 calculated for CHNO,
427; found, 427 (M+H; 100%). i5 F_xamnle 19 Preparation of
3-Hydroxyr-2-N,N-dimethylaminomethy!-21 [2'- , -dimethylaminolet,
hoxy]_19-norRregna-1.3.5 10)~triene (36l To a stirred solution of 0.040 g
(0.09 mmol) of (~-3-hydroxy-2
dimethylaminomethyl-21-[2-(dimethylamino)ethoxy]- I 9-norpregna-1,3, 5(
10,17(20 20 tetraene 35 in 4 mL of ethanol was added 5 mg of 10% palladium
on carbon, and the mixture was stirred at room temperature under hydrogen
for t 4 h, filtered over ceiite pad, washed with ethylacetate, and the
filtrate evaporated at room temperature to furnish a residue which was
chromatographed (10% MeOH/CHCI,) to afford 0.039 g (96%) of the product 36.
25 ~H NMR (CDCh, 300 MHz): b 0.62 (s, 3H)) 2.32 (s) 6H), 2.42 (s, 6H), 2.65
(t, 2H, J = 5.8 Hz)) 3.40-3.70 (m, 6H), 6.57 (s) 1H), 6.88 (s) 1H). MS
(DCI) calculated for CHNO, 429; found, 429 (M+H, 100%).   WO 99I33859 24
JUNE 2002 PCTIUS98127406 -70The following scheme illustrates the
preparation of compound 45 as described in Example 20. 5 37 10 15 39
//~IN~Br GCiy THF vcu, onNP ~tx 



20 25 40 K011c) OMF T80PS-0hlo~ Imldasol~l OMF T80P 4I NaOMr, htaOH lcocy~
ol~so EtIN. CNZCIt  4Z Scheme 8         WO 99l33859 S 43 10 3% Mathanoilc
HG -71 CICHiCH~IH?HC! NaH, OMF TE 15 45 24 JUNE 2002 PCT1US981274a6 Scheme
I~, continued Example 20 20 p~reQar3tion of 3-Hvd_ roxy-11 E
(?.'_(2"-N,N-dim~t_hylaminoethoxvet lideny)-1,3,y10)-17-estrone l451 (a)
Preparation of 3-terl-butyldiphenylsilyloxy-17-ethylenedioxyestra-1, 3, 5(
10~ men-11-of (38): To a stirred solution of 6.3 g (0.019 mol) of
3-hydroxy-17-ethylenedioxyestra25 1,3,5(10)-I 1-0l (37) in 20 mL anhydrous
DMF were added 2.86 gm (0.042 mol) of imidazole) and 5.46 gm (0.021 mol) of
tert-butyldiphenylsilyl chloride sequentially at room temperature under
argon, and the mixture was stirred at 60  C for 24 h, cooled to room
temperature) diluted with water, and extracted with ether. The combined
organic extract  44     



24 JUNE 2002 WO 99I33859 -72 PCT/US98/27406 was washed with water, brine)
and dried (NaiSO,). Evaporation of the solvent furnished a foam, which was
chromatographed (30% ethyl acetate! hexanes) to afford the 6.5 gm (60%) of
the intermediate 38 as a white solid. 'H NMR (CDCl3, 300 MHz): 8 0.87 (s,
3H), 1.17 (s, 9H), 2.69 (brd, 2H), 3.85 5 3.98 (m, 4H), 4. l5 (m, 1H), 6.60
(m, 2H), 7.34-7.48 (m, 6H), 7.69 (d, 1H, J = 8.5 Hz), 7.80 (m, 4H). (b)
Preparation of 3-tert-Butytdiphenylsilyloxy-17-ethylenedioxyestra-1,3,5(10)
trien-11-one (39): To a stirred solution of 1. 5 mL ( 16.5 mmol) of oxalyl
chloride in 15 mL of freshly 10 distilled dichloromethane was added
dropwise 2.3 5 mL (33 .0 mmol) of dimethyl sulfoxide at -65  C
(chloroform/dry ice bath) under argon atmosphere. After 10 minutes) a
solution j of 6.2 gm (10.9 mmol) of
3-tert-butyldiphenylsilyloxy-17-ethylenedioxyestra-1,3,5(10) 11-0l 38 in !
5 mL of dichloromethane was added dropwise, and the reaction mixture was
stirred for 40 minutes at the same temperature. Then, a 12 mL (87.3 mmol)
of 15 triethylamine was added at -65C, slowly allowed to attain.room
temperature) washed with saturated NH,CI solution, water) brine, and dried
(Na2S0,). Evaporation of the solvent furnished a gum, which was
chromatographed ( 15% ethyl acetate/hexanes) to afford 5.18 g (84%) the
product 39. iH NMR (CDCl,, 300 MHz): 8 0.9l (s) 3I~) 1.16 (s, 9H), 2.88 (d,
1H, J = 12.7 20 Hz), 3 . 50 (d, 1 H), 3 . 80-4.00 (m, 4H), 6. 59 (brd, 1
H), 6.65 (brd, 1 H), 7.13 (d, 1 H, J= 8. S Hz), 7.40 (m, 6H), 7.70 (m, 4H).
MS (DCI) 584 (M+NH,, 100%), 567 (M+H, 30). (c)
3-pert-Butyldiphenylsilyloxy-11a-(1-ethenyl)-17-ethylenedioxyestra-1,3,5(10
) men-11 (i-o) (40): A 3 .28 gm ( i .76 mmol) of cerium (III) chloride
heptahydrate was taken in a round 25 bottom flask, and was heated under
high vacuum at 120  C for 2 h, cooled to room temperature under argon.
Then, a 10 mL of dry THP was added, and the suspension was stirred for 1 h
until a milky white suspension persisted. The flask was cooled to -78  C,
and a 1 M solution of 5.28 mL (5.28 mmol) of vinylmagnesium bromide was
slowly added under argon, and the mixture was stirred for 1 h at the same
temperature. Then, a solution   24 JUNE 2002 WO 99I33859 -73 PCT/US98/27406
of 3.28 gm (8.8 mmol) of
3-tert-butyldiphenyl-siiyloxy-17-ethyienedioxyestra-1,3,5(10)11-one 39 in
20 mL THF was added dropwise at -78C, the mixture was stirred at -40C
(acetonitrileldry ice bath) for 3h, quenched with saturated NH,CI solution,
extracted with ether. The combined ether Payers were washed with water,
brine and dried (NaZSO,). 5 Evaporation of the solvent furnished 0.860 mg
(82%) of the product 40 as a white solid. 



~H NMR (CDCI;, 300 MHa) 8 :1.10 (s) 9H), 1.16 (s, 3H)) 3.80-3.9S (m, 4H),
5.10 (d, 1 H), 6.62 (d) 1 H)) 7.40 (tt~, 6H), 7.68 (d, 1 H), 7.78 (m) 4H).
MS (DCI): 612 (M+NH4, 100%), 595 (M+H, 10). (d)
3-tert-Butyldiphenylsilyloxy-11E-(2'-chloroethylidene)-17-ethylene 10
dioxyestra-1,3,5(10)-triene (41): To a stirred solution of 0.80 g ( I .34
mmol) of the 3-tert-butyldiphenylsilyloxy i
iac-(1-ethenyl)-17-ethylenedioxyestra-I,3,5(10)-men-l lei-of 40 (0.689 g,
3.35 mmol) of di-tert butyl-4-methyl pyridine in 15 mL dry dichloromethane
was added dropwise 0.17 mL ( 1.61 mmol) of vanadium tetrachloride at -20  C
under argon. The mixture was stirred 15 for 3h while allowing it to attain
room temperature. The mixture was washed with water, brine) and dried
(NazSO,). Evaporation of the solvent furnished a residue, which was
chromatographed ( 10% ethyl acetateJhexanes) to give 0.263 g (32%) of the
product 41: `H NMR (CDCl3, 300 MHz): b 0.80 (s, 3~, i.10 (s, 9H), 3.10 (d,
1H, J = 2.7 Hz, 3.92 (m, 4H), 4.00-4.24 (m, 2H)) S.69 (5, 1 H, J = 8. 5
Hz), 6.62 (m, 2H), 6.95 (d, 1 H, J = 8. 5 20 Hz), 7.40 (m, 6H), 7.72 (m,
4H). MS (DCI): 630 (M+NH4, 20%), 613 (M+H, 40), S77 (M+H-HCI) 100). (e)
Preparation of 3-tert-butyldiphenylsilyloxy-I lE-(2'-acetoxyethylidene)-17
ethylenedioxyestra-1,3,5(10)-triene (42): To a stirred solution of 0.3 g
(0.49 mmol) of the 3-iert-butyldiphenylsilyloxy-i lE 25
(2'-chloroethylidene)-17-ethylenedioxyestra-1,3,5(10)-triene 41 in 5 mL
anhydrous DMF was added 0.482 g (4.89 mmol) of potassium acetate) and the
mixture was stirred at room temperature for 24 h) poured into water, and
extracted with ether. The combined organic extract was washed with water)
brine, and dried {NaZSO,). Evaporation of the solvent   24 JUNE 2002 WO
99l33859 PCTIUS98/27406 -74 furnished a residue) which was chromatographed
( 15% ethylacetateJhexanes) to give 0.162 g (52%) of product 42. `H NMR
(CDC13, 300 MHz): 8 0.80 (s, 3H)) 1.10 (s) 9H), 2.00 (s, 3H), 2.16 (d, 1H,
J = 12.2 Hz), 3.07 (d) 1H, J = 10.4 Hz), 3.95 (m, 4H), 4.54 (dd, 1H, J =
12.4 Hz, J  5 6.44 Hz), 4.71 (dd) 1H, J = 12.4 Hz) J = 6.44 Hz), 4.71 (dd)
1H, J = 12.4 Hz) J = 7.40 Hz), 5.48 (t, 1 H) J = 6.7 Hz), 6.54 (m, 2IT),
6.96 (d, 1 H, J = 9.5 Hz), 7.40 (m, 6H), 7.74 (m, 4H). MS (DCI): 654
(M+NH~, 10p%), 577 (M-HOAc+H) 80). (f) Preparation of
3-tert-butyldiphenylsilyloxy-1 lE (2'-hydroxyethylidene)-17
ethylenedioxyestra-1,3,5(10)-triene (43): 10 To a.stirred solution of 0.06
g (0.094 mmol) of 3-tert-butyldiphenylsilyloxy-1 IE (2'-acetoxy
ethylidene~l7-ethylenedioxyestra-1,3,5(10)-triene 42 in 3 mL methanol was
added few drops of 3% solution of sodium methoxide in methanol, and the
mixture was stirred at room temperature for 3 h) quenched with saturated
NH,CI soiution, concentrated at room temperature, the residue was suspended
in water, and extracted with 15 ethyl acetate. The combined organic extract
was washed with water, brine, and dried 



(Na2S0,). Evaporation of the solvent furnished a residue, which was
chromatographed (20% ethyl acetate/hexanes) to give 0.056 g (96%) of the
product 43. 'H NMR (CDC13, 300 MHz): S 0.70 (s) 3H), 0.98 (s, 9H), 2.98 (d)
1H, J 12.7 Hz), 3.80 (m, 4H), 3.95-4.Z2 {m) 2H), 5.48 (t, IH, J = 6.8 Hz),
6.45 (m, 2H), 6.90 (d, 1H, 20 J - 8.5 Hz), 7.30 (m, 6H)) 7.65 (m, 4H). (g)
Preparation of 3-hydroxy-11E-[2'-(2"-N,N-dimethylaminoethoxy-ethylidene)
1,3,5(10A7-estrone (45): To a suspension of 113 mg (2.83 mmol) of sodium
hydride (60% in paraffin) in 3 mL anhydrous DMF was added 40 mg (0.283
mmol) of 2-chloroethylamine hydrochloride 25 at 0C, and the mixture was
stirred for 10 minutes. Then, a solution of 54 mg (0.09 mmol) of
3-tert-butyldiphenylsilyloxy-11E-(2'-hydroxy
ethylidene)-l7-ethylenedioxyestra1,3,5(10)-triene 43 in 3 mL of anhydrous
DMF was added dropwise, and the mixture was heated at 50  C under argon for
2 h, cooled, diluted with water) and extracted with ether. The combined
organic extract was washed with water, brine) and dried (Na2S0,)   24 JUNE
2002 WO 99I33859 -75 PCT/US98/27406 Evaporation of the solvent furnished
3-tert-butyldiphenylsilyloxy-1 lE
[2'-(2"dimethylaminoethoxyethylidene)-17-ethylene-dioxyestra-l,3,5(10)-trie
ne 44) to which was added 10 mL of 3% methanolic hydrogen chloride. The
mixture was stirred for 3 h at room temperature) quenched with aqueous
NH,CI solution, concentrated at room 5 temperature, and the residue was
partitioned between water and ethyl acetate) and the layers were separated.
The aqueous phase was extracted with ethyl acetate, which was washed with
water, brine, and dried (Na2S0,). Evaporation of the solvent furnished a
residue which was chromatographed (10% MeOHlCHCI3) to afford the product
45. ~H NMR (CDCl3, 300 MHz): E 0.87 (s, 3H), 2.35 (s, 6H), 2.75 (t, 2H, J =
5.7 10 Hz), 2.89 (d, 1 H, J = 12.7 Hz), 3 .10 (d) 1 H, J = 9.77 Hz)) 4.04
(dt, 2H, J = 5.70 Hz, J = 5. 7 Hz), 2.89 (d, 1 H) J = 12.7 Hz), 3.10 (d, 1
H, J = 9.77 Hz), 4.04 (dt, 2H, J = 5. 70 Hz, J = 1.22 Hz), 4.14 (dd, 1H) J
= 12.6 Hz) J = 6.3 Hz), 4.34 (dd, 1H, J = 12.6 Hz, J = 7.12 Hz), 5.68 (t,
1H, J = 6.8 Hz), 6.7 (d, 1H) J = 2.7 Hz), 6.75 (dd, 1H, J = 2.7 Hz, J =
8.79 Hz). MS (DCI): 384 (M+H, 100%). 15 The following scheme illustrates
the preparation of compounds 13, 46) 47) 47a and 47b as described in
Example 21.   24 JUNE 2002 WO 99/33859 -76 5 10 0 ~""w CuCl2 ----~ \
HO~`'~'CH3 13 



O (EtOl~POCFIWtEi \ NaOEdEtOH THPO ~~'CH3 DAL ~OH THPO ~ ''CH3 17a d7
PCT/ilS98/27406 DHP/MeCl2 ___, 176 Example 21 Preparation of
(~-3-Tetrahydropyrranyloxy-7a-methyl'-19-norc~regnano,~rggna-1 _3 _5,~ 10,
-men ~,1-oaf ~ 7b1 (a) Preparation of 7a-Methyiestrone (13): To a solution
of 114 g of 7amethylandrost-4-ene-3,17-dione 45a in l,500 mL of glacial
acetic acid was added 106 g of CuCl2. The mixture with stirring was heated
to 60C for 72 h. The reaction mixture was  Pd/CaC03 Hi/EtOH    24 JUNE 2002
~rj_ poured into H20 (500 mL reaction mixture to 3, 500 tnI. H20) and the
precipitate collected by filtration and air dried for 18 h. The solid was
dissolved in methylene chloride (2 L) and washed with sat. NaHC03 (2 L),
H20 (2 L)) and sat. NaCI (2 L). The methylene chloride solution was dried
over MgS04) and filtered. The methylene chloride solution was filtered
(suction chromatography) through 1.5 kg of flash chromatography silica gel
60 (230-400 mesh). The pad of silica gel was further eluted with additional
MeCl2. The MeCl2 solutions were combined and then treated with Norite)
filtered through a pad of celite and then after evaporation at reduced
pressure there was obtained 91.3 g of puce 13 (82%).  (b) Preparation of
3-Tetrahydropyranyloxy-7a-methyiestra-19-norpregna-1,3,5 (10}-trien-17-one
(4~: To a mixture of 7a-methyl estrone 13 (8.18 g, 28.8 mmol) and DHP (4.0
mL) 43.9 mmol) in CHzCIZ (100 mi,) at 0C under argon was added a catalytic
amount ofp-TsOH, and the reaction mixture was stirred for i h. The reaction
nwcture was poured into saturated aqueous NaHCO, and extracted with CH2Ch.
The combined organic layers were dried over anhydrous MgSO,, filtered) and
concentrated to afford a pale yellow solid. Flash chromatography (5%; 10%
EtOAclhexane) yielded ether 46 as a white solid (I0.12 g, 95%): `H NMR (300
MHz CDCI3): b 0.88 (d) J=7.0 Hz) 3) CH3), 0.90 (s, 3, CHj)) 5,39 (m, 1),
6.78 (d, J=2. S Hz, i , ArH), 6.85 (dd) J=2. S, 8.5 Hz, 1, ArH), 7.19 (d,
J=8.5 Hz) 1) ArH).  (c) Preparation of Ethyl
(E?-3-Tetrahydropyranyloxy-7a-methyl-19-norpregna1,3,5
(10),17(20)-tetraen-21-oate {47): To a solution of 46 ( 10.12 g, 27.46
mmol) and methyl phosphonoacetate (28 mL) i 41.1 mmol) in EtOH ( 130 mL)
and THF (30 mL) under argon at 40-45  C was slowly added a 2lwt% solution
of sodium ethoxide in EtOH (52.3 mL) 140 mmot)) and the solution was heated
to reElux overnight. The reaction mixture was cooled to room temperature
and concentrated under reduced pressure. The mixture was then diluted with
water and extracted with ether. The combined organic layers were dried over
anhydrous MgSO,) filtered, and concentrated to afFord a jreliow gum.
Chromatography (5%; 10%   24 JUNE 2002 _78_ EtOAdhexane) gave ester 47 as a
white foam (11g, 91 .6): 'H NMR (300 MHz, CDCI 3) a 0.85 (d, J=7.0 Hz, 3)
CHj), 0.87 (s) 3, CHI), l .30 (t, J=7.1 Hz) 3 COjCHiCj~), Z.89 (m) 2), 3.10
(m, 1 ), 3.G0 (m, 1 ), 3 .94 (m, 1 )) 4.17 (q, I 7. t Ha, 2, COZC$ICI-I,))
5.40 (m, 1), 5.59 (m, 1)) 6.?7 (d, J=2.5 Hz) I) ArH)) 6.86 (dd) J=2.5) 8.7
Hz, 1, ArH), T.21 (d, J=8.7 Hz) I, ArH). (d) Synthesis of
(~-3-Tetrahydropyranyloxy-7a-methyl-21-hydroxy-19 norpregna-1,3,5(I0),
l7(20)-tetraene (47a): To a solution of ester 47 (11 g, 25 mmol) in THF
(200 mL) was added a 1.0 M solution of diisobutylalluminium hydride
("DIBAL") in heptane (60 mL, 60 mmol) at- 78C under argon, and the reaction
mixture was warmed to 0C and stirred for 1.5 h. Methanol (5 mL) and water
were added at 0C, and the solution was warmed to room temperature and
stirred for 30 min. The cloudy solution was extracted with EtOAc. The
combined organic layers were dried over anhydrous MgS04) filtered, and
Concentrated to afford allylic alcohol 47a as a white solid (9.63g, 97%):
'H NMR (300 MHz, CDC I ~): 8 0.82 (s, 3, CH3), 0.85 (d, J=7.0 Hz, 3, CH3),
3.09 (m) 1 ), 3.60 (m, 1 ), 3.95 (m, 1 ), 4.15 (m, 2), 5.30 (m, 1), 5.39
(m) I), 6.78 (d, J=2.2 Hz, 1) Arl~) 6.85 (dd, J=2.2, 8.4 Ha, 1, ArIT), 7.22
(d, .1=8.4 Hz, I, Ark. 



(e) Preparation ofEthy)
(E]-3-tetrahydropyranyloxy-7a-methyl-19-norpregna1,3,5(10)-tries-21-pate
(47b): A solution of 33.4 g_of 47 in 450 mL of ethanol containing 25 mi, of
triethylamine and 2.0 g of 5% palladium of calcium carbonate in a 1 L flask
was hydrogenated on a Parr shaker for 18 h. The catalyst was removed by
H(tration through a bed of celite. .Additional ethanol was used to wash the
bed of celite. The ethanol solutions were combined and evaporated to
dryness under vacuum to afford 33.5 g (quantitative) of 47b as a clear oil.
The following scheme illustrates the preparation of compounds 48, 50 and 5
( as described in Examples 23-25.   24 JUNE 2002 WO 99t33859 _7g_
PCTIUS98127d06 ;,o 5 10 15 i) NaHJe-Bu,NI, Ci(CH~NEtz-HCi DMF 2) p~TrOFI
d7w 0 o~o U 13Et3, DMF 49 ! j NaFirr-Bu~NI, DMF ! ) NaFin-Bu,M, DD(dF ~~~
HCI Ci N'HCL 2) p.TspH 2) p-T'sOH 20 25  ~s , 4a  - st     24 JUNE 2002 WO
99I33859 -80 PCTNS98I2~406 Pr~r~aration of the citrate of
(~3~hyrdroxv-7a-methyl-~,1~ '- N (a) Preparation of
(E)-3-Hydroxy-7a-methyl-21-[2'-(N,N-diethylamino)-ethoxy] 5
19-norpregna-1,3,5 (10),17(20)-tetraene (25): 



To a suspension of NaH (25.0 g) 625 mmo!) in DMF (50 mL) at 0C under argon
was added 2-N,N-diethylaminoethyl chloride hydrochloride (8.5 g, 49.4 mmol)
in portion and stirred until no hydrogen was released. The reaction mixture
was warmed to room temperature and allylic alcohol 47a (6.5 mL, 16.5 mmol)
in DMF (30 mL) was added, and 10 stirred for 10 min. n-Bu~NI (0.7 g) 1.9
mmol) was added and the reaction mixture was heated to 70  C for 2. 5 h.
The reaction mixture was slowly quenched with HZO at room temperature and
extracted with ethyl acetate. The combined organic layers were dried over
anhydrous MgSO,, filtered, and concentrated to atl'ord THP ether of 25 as a
crude gum (8.5 g). 15 To a solution of Tf-1P ether (8.5 g) in MeOH (80 mL)
at room temperature was added p-TsOH (3.4 g) 18 mmol) and stirred for 10
min. The reaction mixture was diluted with water ( 150 mL) and methanol was
evaporated under reduced pressure. The cloudy mixture was poured into
saturated aqueous NaHC03 and extracted with ethyl acetate. The combined
organic layers were dried over anhydrous MgSO,) filtered) and 20
concentrated to at~ord a white solid. Flash chromatography (5%
methanoUchloroform) yielded amine 25 as a white solid (5.76 g, 85% for two
steps): 'H NMR (300 MHz, CDC 13) E 0.79 (s, 3, CHI), 0.82 (d, J = 7.0 Hz,
3, CHs), 1.08 (t, J = 7.2 Hz, 6, N(CHZC~j~)~, 2. S 0 (d) J = 16. 5 Hz, 1 ),
2. 68 (t, J = 7. 2 Hz, 4) N(CHzC~-i3)~, 2.76 (t, J = 6.3 Hz, 2), 3.05 {dd,
J = 5. S) 16.5 Hz) 1 ), 3.59 (tn, 2), 3.99 (m, 2), 5.21 (m, l), 6.54 (d, J
= 25 2.7 Hz) 1) ArH), 6.62 (dd, J = 2.7, 8.3 Hz, 1, ArH), 7.15 (d, J = 8.3
Hz, 1, ArH). (b) Preparation of the citrate of
(E)-3-hydroxy-7a-methyl-21-[2'-(N,N-diethyl
amino)-ethoxy]-19-norpregna-1,3,5 (10), l7(20)-tetraene (48): To a solution
of amine 25 (0.13 g, 0.32 mmol) in 10 mL of MeOH at room temperature under
argon was added citric acid (0.61 g, 0.32 mmol) and stirred for 15 min.
24 JUNE 2002 -81 The solvent was evaporated under reduced presure and dried
on pump overnight to afford the citrate salt 48 as a white solid in
quantitative yield: `H NMR (300 M~iZ, CD,OD) a 0.83 (d) J = 7.0 Hz) 3)
CH,), 0.85 (s, 3, CH,), 1.31 (t, J = 7. I Hz, 6, N(CH~C~,),), 2.72 (d, J =
15.4 Hz, 2)) 2.82 (d, 7 = 15.4 Hz, 2)) 3.01 (dd, J = 5.7, 16. 5 Hz, 1 )) 3
.25 (t, J = 7.2 Hz, 4, N(C$ZCH3)~, 3.73 (m, 2), 4.07 (m) 2)) 5.24 (m) 1 ),
6.46 (d, J = 2. 5 Hz) 1) ArH), 6.54 (dd, J = 2.5) 8.8 Hz) 1) ArH)) 7.09 (d,
J = 8.8 Hz) I) ArH). P,~naration of lE}-3~Hy ro ~-7a-met yl-21-
2'-(2~,N-dime Sr in L ~ho~~j~thQxy}-19-norc~re a-l_3_5 10l i7 20)-tetraen~;
~~01 (a) Preparation of
(E)-3-Tetrahydropyranyloxy-7a-methyl-21-[2'-(hydroxy)ethoxy]-19-norpregna-1
,3,5 (10)) 17(20)-tetraene (49): . A mixture of allylic alcohol 47a ( 1.0
g) 2.52 mmol), ethylene carbonate (0.33 g, 3.78 mmol), and triethylamine
(0.26g, 2.52 mmol) in DM ~' (0.6mL) was heated to 120C for overnight. _ The
reaction mixture was cooled to room temperature and subjected to flash
chromatography (30% EtOAclhexane). The starting material 47a was recovered
as a white solid (0.6 g), and the desired alcohol 49 was observed as a
white foam (0.14 g, 32% based on recovered starting material): `H NMR (300
MHz) CDC 13) b 0.82 (s) 3) CH3), 0.8 5 (d) J = 7.0 Hz, 3, CH,), 2.5 5 (dd,
J = 5. 5, 17.0 Hz, 1 )) 3.09 (m, 1 ), 5.25 (tn, 1 ), 5.39 (m, I), 6.77 (d,
J = 2.5 Hz, 1, ArH), 6.8S (dd, J = 2.5) 8.7 Hz) l, ArH)) 7.21 (d, J = 8.7
Hz, 1, ArH). (b) Preparation of
(~-3-Hydroxy-7a-methyl-21-{2'-[2"-(N,N-dimethylamino)ethoxy]ethoxy}-19-norp
regna-1,3,5 (10), I7(20)-tetraene (SO): The amine 50) which was prepared
from alcohol 49 (0. l3 g, 0.30 mmol) and 2dimethylaminoethyl chloride
hydrochloride (0.15 g, 1.0 mmol) and deprotected using the same procedure
as described for amine 25, was obtained as a white solid (0.1 I g, 85% for
two steps). `H NMR (300 NO-Iz, CDC 1~) b 0.80 (s) 3, CHj), 0.83 (d) J = 7.0
Hz, 3, CH3)) 2.34 (s) 6, N(C~3)Z), 3.05 (dd, J = 6.2, 16.4 Hz, I )) 3 _62
(m, 6), 3 .9b (m) 2)) 5.22 (m, l ),   24 JUNE 2002 WO 99I33859 -82
PCT/US98I17406 6. 54 (d, J = 2.5 Hz, l) ArH), 6.63 (dd, J = 2.5) 8.0 Hz, 1,
ArH)) .7.16 (d, J = 8.0 Hz, 1, ArH). 5 Prer~aration of (, - and Z -3~- -
~dr~-7a-methyl-21-j2'-(,~y onr lidinyj)metho~l To a suspension of NaH (1.0
g, 25 mmol) in DMF (30 mL) at 0C under argon was added 2-pyrrolidinemethyl
chloride hydrochloride (1.29 mL, 7.56 mmol) in portion 



and stirred until no hydrogen was released. The reaction mixture was warmed
to rt and 10 allylic alcohol 46 (1.0 g, 2.52 mmol) in DMF (10 mL) was
added, and stirred for 10 min. 1 n-Bu,NI (0.22 g, 0.6 mmol) was added and
the reaction mixture was heated to 120  C overnight. The reaction mixture
was slowly quenched with H~0 at room temperature and extracted with ethyl
acetate. The combined organic layers were dried over anhydrous MgSO,)
filtered, and concentrated to afford black gum. The crude mixture was
dissolved 15 in MeOH and p-TsOH was added until the solution was acidic.
The reaction mixture was diluted with water and the methanol was evaporated
under reduced pressure. The cloudy mixture was poured into saturated
aqueous NaHC03 and extracted with ethyl acetate. The combined organic
layers were dried over anhydrous MgSOd, filtered, and concentrated to
afford a white solid. Flash chromatography (5% methanoUchloroform) 20
yielded the E and Z isomeric mixture (4:1 ) as a pale yellow solid (0.26 g,
25%): E isomer of 51: ~H NMR (300 MHz, CDCl3) 8 0.79 (s, 3, CH3), 0.81 (d,
J = 7.0 Hz, 3, CH3), 2.46 (s, 6, N(C~I )~, 3 .O8 (m, 2), 3 .40 (m, 1 ), 3 .
52 (m, 1 ), 4.00 (m) 2), 5.22 (m) 1 ), 6. 53 (d, J = 2.5 Hz, 1, ArH), 6.62
(dd,1= 2.5, 8.6 Hz, 1, ArH)) 7.15 (d, J = 8.6 Hz, 1, ArH). Z isomer of 51:
iH NMR (300 MHz, CDC 1 ~) b 0.76 (s, 3, CH3), 0.86 (d, J = 7.0 Hz) 3, 25
CH3), 2.45 (s, 6, N(C~3~, 3.59 (m, 1 ), 5.36 (m) 1), 6.53 (d, J = 2.5 Hz,
1, ArH), 6.63 (dd) J = 2.5, 9.0 Hz, 1, ArH), 7.14 (d, J = 9.0 Hz) 1, ArH).
24 JUNE 2002 WO 99I33859 -83 The following scheme illustrates the
preparation of compound 59 as described in PCT/US98/27406 Example 25. H O
52 Cr03) acetic acid O 53 p -Chloranil O ~ ~~~ Et 55 EtMgHr, [CuI(Bu3P)J4 O
54 CuHrz HO ~ Et 56 p -TsOH, DHP C(Et0)2PCH2COzEt, NaOEt/EtOH 1 / O~N~ /
COZEt v '~'O 59 Et DIBAL / OH THPO ~ Et 58 1) NaH,n -Bu4NI, DMF
C1CH2CH2NMe2-HC HO ~ Et 2)p -TsOH 59 



24 JUNE 2002 -g4 ~R~CB ion of (El-3-hydroxv-7a- and 7(~g~,yr -~?
1-I~.~tlu~la inolP ho -19- norn~reg~a-1,3,5 (10)~J7~~~~tetraen~(~1 (a)
Preparation of Estra-4-ene-3,17-dione (53): To a solution of
19-nortestosterone 52 (26.85 g) 97.85 mmol) in acetic acid (200 mL) was
added a Cr03 (7.4 g) 74 mmol) in acetic acid ( 150 mL) and stirred for 1 h
at room temperature. The reaction mixture was concentrated under reduced
pressure to half of its initial volume, poured into 1 M hydrochloric acid
(500 mL) and extracted with EtOAc. The combined organic layers were washed
with saturated aqueous NaHCOj, dried over anhydrous MgSO,, filtered, and
then concentrated to afford dione 53 as a white solid (25.3 g, 95%): 'H NMR
(300 MHz, CDCi3) b 0.94 (s, 3, CH3), 5.8S (s) I). (b) Preparation of
Estra-4,6-diene-3,17-dione (54): A solution of dione 53 (5.0 g, 18.36 mmol)
and chloranil (5.4 g, 22 mmol) in dry ethanol (500 mL) was stirred at 60-65
C for 2 h. The reaction mixture was concentrated under reduced pressure,
and the residue was triturated with dichloromethane. The solid was removed
by filtration, and the filtrate was concentrated to give a brown gum.
Chromatography (20% EtOAc/hexane) yielded crude dione 54 as a yellow solid
(2.3 g, 46%): 'H NMR (300 MHz, CDCI,) b 0.94 (s, 3, CH;)) 5.78 (s, 1)) 6_2S
(m) 2). (c) Preparation of a mixture of 7a-and
7~i-ethyl-estr-4-ene-3,17-dione (SS): To a mixture of-ECuI(Bu3P), ( 15.7 g)
40 mmol) in TF~ (50 mL) was added a 1.0 M solution of EtMgBr in THF (40 mL)
40 mmol) at -30 C) and stirred for 20 min. The reaction mixture was cooled
to - 78 C and dione 54 (3.5g, 12.94 mmol) was added. The reaction mixture
was warmed to -30  C for 0.5 h) and poured into saturated aqueous NH,CI.
The mixture was extracted with EtOAc. The combined organic layers were
dried over anhydrous MgSO,) filtered, and then concentrated to afford a
solid. Chromatography (20% EtOAclhexane) yielded dione 55 as a yellow solid
( 1. 5 g, 39%). The major 7a-ethyl isomer of 55: 'H NMR (300 MHz) CDCI,) 8
0.89 (t,1= 7.0 Hz, 3) CHZC~j), 0.93 (s, 3, CHI), 2.60 (dd) J = 2.4, 14.3
Hz) I)) 5.85 (s, 1 ).   24 JUNE 2002 WO 99I33859 !'CTlUS98/27406 (d)
Preparation of a mixture of 3-tetrahydropyranyloxy-7a- and 7~i-ethyl-estra
1,3,5 (10)-trien-17-one (56): To a solution of enone 55 (0.35 g, 1.17 mmol)
in acetonitrile (10 mL) was added a CuBrZ (0.31 g) 1.4 mmol) and stirred
overnight at room temperature. Water was added 5 until disappearance of the
green color, and the acetonitrile was removed under reduced pressure. ~ The
residue was extracted with EtOAc. The combined organic layers were dried
over anhydrous MgSO~, filtered, and the combined organic layers were washed
with . water; brine) dried over anhydrous MgSO,, filtered, and concentrated
to afford a gum. Chromatography (20% EtOAcahexane) yielded estrone 56 as a
yellow solid (0.28 g, 80%): 10 The major 7a-ethyl isomer of 56: 'H NMR (300
MHz, CDCI3) 3 0.91 (s, 3, CH,), 0.95 (t, J = 7.3 Hz, 3, CHZC$s), 6.59 (d) J
= 2.5 Hz) 1, ArH), 6.65 (dd, J = 2.5, 8.4 Hz, 1, ArH), 7.13 (d) J = 8.4 Ha)
1, ArH). (e) Preparation of a mixture of ethyl
(E}-3-tetrahydropyranaloxy-7a- and 7~i ethyl-19-norpregna-1,3,5(10),
17(20)-tetraen-21-oate {57) 15 The corresponding THP ether of 56, which was
prepared from estrone 56 (0.28 g, 0.94 mmoi) and DHP (0.2 mL) 2.2 mmol)
using the same procedure as described for the ether, was obtained as a
crude gum (0.4 g). The ester 57, which was prepared from crude THP ether of
56 (0.4 g} and methyl phosphonoacetate ( 1.12 g, 5.0 mmol), using the same
procedure as described for 20 compound 47a, was obtained as a solid {0.34
g, ill% for two steps). The major 7a-ethyl isomer of 57: `H NMR (300 MHz,
CDCl3) S 0.87 (s, 3, CHI), 0.93 (t, J = 6.6 Hz, 3, 



CHZC~), 1.30 (t, J = 7. I Hz) 3) COiCHiC$,)) 2.40 (m, 2), 2.88 (m, 3), 3.60
(m, 1)) 3.95 (m, 1), 4.17 (q, J = 7.1 Hz, 2) COZCj~ZCH3), 5.39 (m, 1), S.59
(m, 1), 6.79 {d, J = 2.5 Hz, 1, ArH), 6.85 (dd) J = 2.5, 8.8 Hz) 1, ArH},
7.19 (d) J = 8.8 Hz, I, ArH). 25 (f) Preparation of a mixture of
(~-3-tetrahydropyranaloxy -7a- and 7~-ethyl-21 hydroxy-19- norpregna-1,3,5
(10),17(20)-tetraene (58): The allylic alcohol 58, which was prepared from
ester 57 (0.34 g, 0.76 mmol) and D>BAL (2.0 g, 2.0 mmol) using the same
procedure as described for compound 46, was obtained as a white solid (0.28
g, 89%). The major 7a-ethyl isomer of 58: `H NMR (300   24 JUNE 2002 WO
99l33859 -86 PCT/US98/27406 MHz) CDC13)8 0.81 (s) 3, CH3), 0.93 (t, J = 7.1
Hz, 3) CHiC$3), 2.39 (m, 4), 2.85 (m, 3), 3.60 (m, 1 ), 3.95 (m, 1 ), 4.15
(m) 2)) 5.30 (m, 1 ), 5.39 (m, 1 ), 6. 79 (d, J = 2. S Hz) 1) ArH)) 6.85
(dd, l = 2.5, 8.7 Hz, 1, ArH), 7.21 (d, J = 8.7 Hz, 1) ArH). ' (g)
Preparation of a nwcture of (E)-3-hydroxy-7a- and 7~i-ethyl-21-[2'-(N,N 5
dimethylamino)ethoxy]-19- norpregna-1,3,5 (10),17(20)~tetraene (59): The
amine 59) which was prepared from alcohol 58 (0.28 g) 0.68 mmol) and 2
dimethylaminoethyl chloride hydrochloride (0.3 g) 2.1 mmol), and
deprotected using the same prodedure as described for amine 25, was
obtained as the 7a-ethyl and 7(i-ethyl isomeric mixture ( 10:1 ) as a solid
(0.21 g, 78% for two steps). The major 7a-ethyl isomer 10 of 59: ~H NMR
(300 MHz, CDCI,) b 0.77 (s, 3, CH3), 0.84-1.02 (m, 4), 2.42 (s, 6, N(CH3)~,
3 . 61 (m, 2), 3 .99 (m, 2), 5.19 (m) 1 ), 6. 5 5 (d, J = 2.6 Hz, 1, ArH),
6.62 (dd, J = . 2.6) 8.5 Hz, 1, ArH), 7.12 (d, J = 8.5 Hz, 1, ArH). 15 The
following scheme illustrates the preparation of compounds 67 and 68 as
described in Example 26.   24 JUNE 2002 WO 99/33859 5 10 I HO 1
PCf/US98I27406 p.TsOH. THPO ~ 60 CH~CH(CI~P(OxEth, KO t-Bu~fE~ l ) DIBAL;
OH MeOHIHZO 2) DfBAL 61 ~ 61 NaH, n-Bu4NI) Dhff CICH=CH=NMe2-HC! 



27 ~ bY ~Y 15 20 'o-~,-rl\ RO 64 R = THP 66 R = H ~ ~TsOH/MeOH H~) 10'/e
Pd/C H ! 25 O~,'N~ ~' H HO~ 68 I 'N`'~O RO~ 63 R = THP ---I ~,L~H/MeOH 65 R
~ ~H Hi,lO % Pd/C I ~N~O ~ H HO - 67   24 JUNE 2002 WO 99I33859 -88
PCT/US98/27406 j2'-f N N-dieth 1~! arruno_)~etho,~r)-19-pre~a-1, 3 _ 5
10)i-trier~e 1681 (a) Preparation of 3-Tetrahydropyranyloxyestra-1,3,5
(10)-trien-17-one (60): S The THP ether 60, which was prepared from estrone
1 (G.3 g, 23.3 mmol) and DHP (3.0 g, 33 mmol) using the same procedure as
described for compound 35, was obtained as a white solid (7.5 g, 91 %): 'H
NMR (300 MHz, CDC 13) S 0.91 (s, 3) CH3), 2.89 (m, 2), 3.60 (m. 1), 3.92
(m, I), 5.40 (m, I)) G.81 (d, J = 2.5 Hz, 1, ArH), 6.86 {dd, J = 2.5) 8.5
Hz, 1, ArI~, 7.20 (d) J = 8.5 Hz, 1) ArH). 10 (b) Preparation of
{E,Z)-3-tetrahydropyranyloxy-20-methyl-21-hydroxy-19
norpregna-1,3,5(10),17(20)-tetraene (62): To a solution of diethyl
(1-cyanoethyl)phosphonate (3.98 g, 20.81 mmol) in THF under argon at room
temperature was added a 1.0 M solution of potassium t-butaoxide in THF (20
mL, 20 mmol), and stirred for 1.0 h. A solution of estrone 1 (3.0 g, 8.46
mmol) 15 in THF ( 10 mL) was added, and the solution was heated to reflux
overnight. The reaction mixture was poured into saturated aqueous NaHCO,
and extracted with 40% ethyl acetatelhexane. The combined organic layers
were dried over anhydrous MgSO,, filtered, and concentrated to afford the E
and Z isomeric mixture as a yellow gum. Flash chromatography (10%
EtOAcJhexane) yielded mixture of (Z)- and (E~-20-carbonitrile-3 20
tetrahydropyranaloxy- I 9-norpregna-1, 3, 5 ( 10)) 17(20)-tetraene 61.
(0.83 g, 25/ ). To a solution of nitrite 61 (0.83 g, 2.12 mmol) in
tolueneffRF was added a 1.0 M solution of DIBAL in heptane (2.5 mL, 2.5
mmol) at -78 C under argon, and the reaction mixture was warmed to room
temperature and stirred for 3 h. Methanol (0.5 mL) and water (0.5 mL) were
added) and the solution was stirred for 40 min. The cloudy solution 25 was
extracted with EtOAc. The combined organic layers were dried over anhydrous



MgSO,) filtered, and concentrated to afford the corresponding aldehyde as a
gum. To a solution of crude aldehyde (0.85 g) in THF was added a 1.0 M
solution of DIBAL in heptane (3.0 mL, 3.0 mmol) at -78 C under argon, and
the reaction mixture was warmed to 0C and stirred for 1 h. Methanol (0.5
mL) and water (0.5 mL) were added, and the   24 JUNE 2002 WO 99I33859 -89
PCT/US98I27406 solution was stirred for 20 min at room temperature. The
cloudy solution was extracted with EtOAc. The combined organic layers were
dried over anhydrous MgSO,) filtered, and concentrated to afford the E and
Z mixture of allylic alcohol 62 as a solid (0.45 g) S3% for two steps). S
(c) Preparation of (Z)-3-tetrahydropyranyloxy-20-methyl-21-[2'-(N,N
diethylamino)ethoxyJ-19-norpregna-1,3,S(10),17(20)-tetraene (63) and (E)-3
tetrahydropyranyloxy-20-methyl-21-[2'-(N,N-diethylamino)
ethoxyJ-19-norpregna 1,3,S(10),17(20)-tetraene (64). Amines 63 and 64)
which were prepared from alcohol 62 (0.4S g) 1.13 mmol) and IO
2-dimethylaminoethyl chloride hydrochloride (0.5 g, 3.5 mmol) using the
same prodedure as described for amine 25) was obtained as a solid. Flash
chromatography (5% methanoUchlorofonn) gave the Z isomer 63 as a major
product (0.34 g, 65/), and the desired E isomer 64 as a minor product (0.13
g) 2S%). Z isomer 63: 'H NMR (300 MHz, CDCl3) 8 0.90 (s, 3) CH3), 1.6S (s,
3, CH3), 2.30 (s, 6, N(CH3)~, 2.5S (t, J = 6.0 Hz) 2)) 1S 2.8S {m, 2), 3.S
1 (t, J = 6.0 Hz, 2), 3.60 (m, 1), 3.91 (m, 1), 3.98 (d, J = 11.0 Hz, 1),
3.98 (d,J = 11.0 Hz, 1), 4.20 (d) J = 11.0 Hz, 1)) S.39 (m) 1), 6.79 (d, 1=
2.S Hz, 1, ArH)) 6.85 (dd, J = 2.5, 8.4 Hz, 1) ArH), 7.19 (d, J = 8.4 Hz,
1, ArH). E isomer 64: `H NMR (300 MHz, CDC 1;} b (0.90 {s, 3, CH3)) 1.79
(s, 3) CH3), 2.32 (s, 6, N(CH3)~, 2.57 (t, J = 6.0 Hz, 2), 2.86 (m) 2),
3.49 (m, 2), 3.60 (m, i), 3.59 (m, 1), 3.92 (m, 3), S.39 (m, 1)) 20 6.79
(d, J = 2.5 Hz, 1) ArH)) 6.8S (dd, J = 2.5, 8.4 Hi) 1, ArH)) 7.19 (d, J =
8.4 Hz, 1, ArH). (d) Preparation of
(Z)-3-Hydroxy-20-methyl-21-[2'-(N,N-diethylamino)-ethoxy]
19-norpregna-1,3,S(10)) 17(20)~tetraene (65): The amine 6S, which was
prepared from ether 63 (0.34 g, 0.73 mmol) and p-TsOH 2S (0.1 S g, 0.8
mmol) using the same procedure as described for amine 25) was obtained as a
white solid (0.27 g, 95%): `H NMR (300 MHz, CDCh) S 0.84 (s, 3) CH3), 1.64
(s, 3, CH3), 2. 3 9 (s) 6, N(CH3)~, 2.67 (t, J = 6.0 Hz) 2), 2. 8 I (m, 2),
3 . S 8 (t, J = 6.0 Hz, 2)) 3.90 (d, J = 1 ( .0 Hz, 1 ), 4.19 (d, J = 11.0
Hz, 1 ), 6. S4 (d) J = 2. S Hz, 1, ArH), 6.61 {dd) J = 2. 5) 8.2 Hz, l ,
ArH)) 7.11 (d, J = 8. 2 Hz, 1, ArH).   24 JUNE 2002 WO 99133859 -9()...
PCTIUS98/Z7406 (e) Preparation of
(E)-3-Hydroxy-20-methyl-21-[2'-(N,N-diethylamino)-ethoxy]
19-norpregna-l,3,5( 10),17(20)-tetraene (66): The amine bb, which was
prepared from ether 64 (0.13 g, 0.28 mmol) and p-TsOH (0.06 g, 0.31 mmol)
using the same procedure as described for amine 25, was obtained as 5 a
white solid (0.1 g) 93%): 'H NMR (300 MHz, CDCI;) 8 0.84 (s, 3, CH;), 1.77
(s, 3, 



CH,), Z.39 (s) 6, N(CH~)~, 2.64 (t, J = 5.7 Hz, 2), 2.82 (m, 2), 3.53 (m,
2), )) 3.86 (d, J = 11.2 Hz) 1), 3.95 (d, J = 11.2 Hz, 1)) 6.S4 (d, J = 2.7
Hz, 1, ArH), 6.59 (dd) J = 2.7, 8.2 Hz, 1, ArH)) 7.12 (d) J = 8.2 Hz) 1)
ArH). (fj Preparation of
(17R,20S)-20-[(4'-N,N-Dimethyl)-2'-oxabutyl]-19-norpregna 10
1,3,5(10)-trien-3-of (67): The olefin 65 (35 mg, 0.09 mmol) was
hydrogenated over 10% palladium on charcoal ( 10 mg) in 5 mL of ethanol at
room temperature under atmospheric pressure overnight. The catalyst was
removed by filtration, and washed with ethanol. The solvent was removed in
vacuo to give a white solid. Flash chromatography (5% 15
methanoUchloroform) yielded anune 67 as a white solid (30 mg, 86%): 'H NMR
(300 MHz, CDC13) S 0.68 (s, 3, CH,), 1.04 (d, J = 6.6 Hz, 3, CH3), 2.37 (s,
6) N(CH,)~, 2.64 (m, 2), 2.79 (m, 2), 3.14 (dd, J = 7.6, 8.8 Hz, 1), 3.40
(dd, J = 3.3, 9.3 Hz, 1), 3.56 (m, 2), 6.54 (d, J = 2.6 Hz) 1, ArH), b.61
(dd, J = 2.6, 8.5 Hz, 1, ArH), 7.12 (d, J 8.5 Hz, 1, ArH). 20 (g)
Preparation of (17R,20R)-20-[(4'-N,N-Dimethyl)-2'-oxabutyl]-19-norpregna
1,3,S(10)-tries-3-of (68): The olefin bb (25 mg, 0.065 mmol) was
hydrogenated over 10% palladium on charcoal ( 10 mg) in 5 mL of ethanol at
room temperature under atmospheric pressure overnight. The catalyst was
removed by filtration) and washed with ethanol. The solvent 25 was removed
in vacuo to give a white solid. Chromatography (5% methanoUchloroform)
yielded amine 68 as a white solid (22 mg, 88%): ~H NMR (300 MHz, CDC 13) 8
0.68 (s, 3) CH3), 0.94 (d) J = 6.6 Hz, 3) CH3), 2.36 (s) 6, N(CH3)~, 2.62
(m, 2)) 2.80 (m, 2), 3.21 (dd, J = 7.8, 9.0 Hz) I), 3.55 (m) 3), 6.54 (d,
J, 2.6 Hz) 1, ArH)) 6.60 (dd, J = 2.6) 8.5 Hz, 1, ArH), 7.12 (d, J = 8.5
Hz, 1) ArH).   24 JUNE 2002 WO 99I33859 PCT/US98/27406 -91 The following
scheme illustrates the preparation of compounds 69, 70 and 71 as described
in Examples 27, 28 and 29: 5 N;Ra Rs -Ra 'R~ , 106 Pd/C R) a H, RZ s CH9, R
~ CH R~ = CHI 89 R> > H, Rp ~ CHy R = CH , R4 - CH~ Z1 R) = OCHs, 3 H, ~is
= C~i Ri = CH TO R~ = OCHyp~ ~ H, ~ ~ C~i , R~ = C R~ ~ H. RZ =~Hy R3 =
CH~Hy R, _ ~H~Is Tt R) ~ H. RZ = G`Hs, Rs = CH~GHs) Ra = H#la i5 ( , cheme
13 Example 27 ~'~yaration of 3-H.ydrQ,xx-7a-methyl-21-f2'-(N
N-dimeth,~rlarni~)~ethoxvl19-norcjegpa-l,3,5(10)-triene 69) ZO The olefin
22 (35 mg) 0.09 mmoi) was hydrogenated over 10% palladium on charcoal (10
mg) in S mL of ethanol at roam temperature under atmospheric pressure
overnight. The catalyst was removed by filtration and washed with ethanol.
The solvent was removed in vacuo to give a white solid. Flash
chromatography (5% methanoUchloroform) yielded amine G9 as a white solid
(0.030 g, 86%):mp 1b2-165 C; 25 `H NMR (300 MHz, CDCl3): b 0.62 (s, 3,
CHs), 0.84 (d, J = 7.1 Hz) 3, CH3), 2.32 (s) 6, N(CH3)~, 2.49 (dd, J = 1.2,
16.2 Hz, 1), 2.57 (t) J = 5.8 Hz, 2), 3.04 (m, 1)) 3.44 (m, 2), 3.56 (t, J
= 5.8 Hz, 2), 6.54 (d) J = 2.7 Hz, 1, ArH), 6.62 (dd, J = 2.7, 8.0 Hz, 1,
ArH), 7.16 {d, J = 8.0 Hz) 1, ArH). HRMS for CisH~9N0z (M`): calcd.
385.2981 ) found 385.2976.  



24 JUNE 2002 WO 99l33859 PCT/US98/Z7406 -92~a am~nle 28_ PreRaration of
3:Hyrdro~~-2-methox~ -t 21-[2' ,-(,N,N-dimeth la inolethoxvl The olefin 23
(50 mg, 0.125 mmoi) was hydrogenated over 10% palladium on $ charcoal ( 1 S
mg) in 5 mL of ethanol at room temperature under atmospheric pressure
overnight. The catalyst was removed by filtration and washed with ethanol.
The solvent was removed in vacuo to give a white solid. Flash
chromatography (5% methanoUchloroform) yielded amine 70 as a white solid
{0.041 g, 82%): `H NMR (3d0 MHz, CDCl3): a 0.63 (s, 3, CH3), 2.31 (s, 6)
N(CH3)~) 2.54 (t) J = 5.8 Hz) 2), 2.77 (m, 10 2), 3.46 (m, 2)) 3.55 (m, 2)
3.85 (s, 3, OCH,)) 6.63 (s, 1) ArH), 6.80 (s, 1, ArH), HRMS for CuH,9N03
(M+): calcd. 401.2930) found 401.2940. Preparation of
3-Hyrdroxv-7a-methyl-2l-[2' ,-(N,N-dimethylamino etho 15 I9-no~g~a-
,3,5(10)-triene (71l The olefin 25 (l.Olmg, 2.68 mmol) was hydrogenated
over IO% palladium on charcoal (380 mg) in 50 mL of ethanol at room
temperature under atmospheric pressure overnight. The catalyst was removed
by filtration and washed with ethanol. The solvent was removed in vacuo to
give a white solid. Flash chromatography ( 10% 20 ethanoUchloroform)
yielded amine 71 as a white solid (0.90 g) 81%): `H NMR (300 MHz, CDCl3): b
0.6~ (s, 3, CHI), 0.84 (d, J = 7.1 Hz) 3, CH3), 1.09 (t, J = 7.1 Hz, 6,
N(CHZC$3), Z.69 (m, 6)) 3.02 (m, 1) 3.47 (m, 2), 6.52 (d,1= 2.7 Hz, 1 ArH),
6.62 (dd, J = 2.7, 8.0 Hz) I) ArH), 7.16 (d, J = 8.0 Hz) 1, ArH)_   z4
JcnvE zooa WO 99I33859 PCT/US98/27406 -93Exa le 30 l~~raralion of 21-(2' NN
Dime-thXlam__inoetho~) j17~(~)~~]-19-nc~~re~a1,3,~10~,,~8_(~ ra~~amate (7Zl
5 _ l) NaH 10 u~ ''~~. Z) ~4t~ =i 15 ~shen~e 14 To a solution of
chlorosuifonyl isocyanate (0.14 mL, 1.5 mmol) in CHZCh (0.6 20 mL) was
added formic acid (0.3 mL of a CH2C12 solution, 5.0 M, 1.5 mmol) at 0C. The
reaction mixture was warmed to room temperature and stirred for 1 h. To a
solution of 21-(2'-N,lll
dimethylaminoethoxy)-[17(20)E]-19-norpregna-i,3,5(10),17{20)-tetraen-3-of
(21, 0.111 g, 0.3 mmol) in DMF (2.0 mL.) was added sodium hydride (0.060 g
of a mineral oil dispersion, 60%) 1.5 mmol) at 0  C. The reaction mixture
was stirred for 1 h, 25 and the chlorosulfonyl isocyanate in formic acid
was added, and stirring continued for 2 h. The reaction mixture was
quenched with saturated aqueous NafiC03 at 0  C, and extracted with EtOAc.
The combined organic layers were washed with H20, saturated aqueous NaCI,
and then dried (Na2S0~). The desiccant was filtered and the solvent was
evaporated at reduced pressure. The residue was purified by column
chromatography   



24 JUNE 2002 WO 99I33859 PCT/US98/27406 -94 (silica gel) using CHCI3: MeOH
( 10:1, 5: l ) v/v) to afford 0.121 g of 72 (90% yield) mp: 147-148C. `H
NMR: a 7.30 (d, IH, aromatic)) 7.13-7.00 (m, 2H, aromatic), 5.30-5.18 (m,
1H, =C~j-CH~O-), 4.05-3.90 (m, 2H, =CH-CH=O-), 3.53 (t, 2H, -OC$2CHZN-),
2.55 (t, 5 2H, -OCH2C$2N-), 2.30 (s, 6H, -N(CH~~, 0.78 (s) 3H) 18-CH3); MS
(DCI): mlz 449 (M~+H). Exampil~ 10 Compound 75) an anti-estrogenic agent of
the invention, was prepared using the individual reaction steps illustrated
in Scheme 15, and analogous reagents and reaction conditions for the
synthesis described in Example 32. 15   24 JUNE 2002 WO 99l33859 -95
PCflUS98I27406 H3C0 ~ CHO HO DEAD, PPh3 THF T~a TBAF) TIiF 73 ~~2
NaB(OAc)3H CICHiCHiCt 74 H3C0 75       24 JUNE 2002 WO 99I33859
PCT/US98/27406 l ,., -96 This example describes synthesis of compound 80,
citric acid salt of 79, as illustrated in Scheme 16: OM ~%H3 O-~CHO O- CHO
Mal, KZOO~ THPO / THPO ~ '~'~~/ 76 TIiFH-F.tOH Hi0 OCHg O ~ CHO 



HN v l Ho 78 citric acid --~ 80 79 Scheme 16 S (a) Synthesis of
2-Hydroxy-4-[3'-tetrahydropyranyloxy-Ta-methyl-19'-norpregna1',3', 5'(
10')-trien-21'-yloxy]benzaldehyde (76): Aldehyde 76 was prepared from the
corresponding alcohol ( 1.20 g, 3.02 mmol) and 2,4-dihydroxy-benzaldehyde
(0.417 g) 3.02 mmol), and was obtained as an amorphous solid {1.01 g, 65%)'
1H NMR b 0.67 (s, 10 3H), 0.85 (d, 3H, J = 7.1 Hz)) 4.05 (m) 2H)) 5.38 (m,
1H), 6.42 (d, 1H, J = 2.3 Hz) ArH),    24 JUNE 2002 97 6. 53 (dd, I H, J =
8. 7 Hz, 2.3 Hz, ArH), 6. 78 (d, I H, J = 2.4 Hz, ArH), 6. 8 5 (dd, 1 H, J
= 8.8 Hz, 2.4 Hz, ArH)) 7.21 (d, 1H) J = 8.7 Hz)) 7.43 (d, 1H, J = 8.8 Hz),
9.72 (s, 1H). (b) Synthesis of
2-Methoxy-4-[3'-tetrahydropyranaloxy-Ta-methyl-19'-norpregna1',3',5'(10'~tr
ien-21'-yloxy]benzaldehyde (77): To a solution of 76 (1.01 g) 1.95 mmol) in
acetone (20 mL) was added anhydrous KZC03 (690 mg; 5.0 mmol) and
iodomethane ( 1.03 g, 7.25 mmol)) and the mixture was stirred continuously
for 2 days at room temperature. The reaction mixture was quenched with H20,
extracted with ethyl acetate, washed with brine, dried over anhydrous
MgSO~, filtered, concentrated, and purified by chromatography ( 14% ethyl
acetate /hexanes) to afford the benzaldehyde (?7) as an amorphous solid
(780 mg, 75%): 1H IVMR 8 0.67 (s, 3H), 0.85 (d, 3H, J = 6.2 Hz), 3.90 (s,
3H), 4.0S (m) 2H), S.38 (m) IH)) 6.42 (d) IH, J = 2.2 Hz, ArH), 6.53 (dd,
1H, J = 8.6 Hz, 2.2 Hz, ArH), 6.78 (d, 1H, J = 2.5 H~ ArH), 6.85 (dd, lH, J
= 8.6 Hz, 2.5 Hz) ArH), 7.21 (d, IH, J = 8.6 Hz), 7.43 (d) 1H, J = 8.6 Hz),
10.29 (s, 1H). (c) Synthesis of
2-Methoxy-4-[3'-hydroxy-Ta-methyl-19'-norpregna-1',3',5'(10'}
trien-21'-yloxy]benzaldehyde (78): Benzaldehyde 78 was prepared from ether
77 (770 mg) 1.45 mmol); recrystallization from ethyl acetate-hexanes gave
78 as a crystalline solid (55S mg, 85%): m.p. 160-161C; ~H NMR b 0.68 (s,
3H)) 0.85 (d, 3H, J = 7.1 Hz), 2.50 (d) 1 H) J = 16.5 Hz)) 3 .OS (dd, l H,
J = 16. 5 Hz, 5. 5 Hz), 3 . 90 (s) 3 H), 4.00-4.13 (m, 2H), 4.95 (br, 1 H,
OH)) 6.43 (d, 1 H, J = 2.1 Hz, ArH), 6. 53 (dd, 1 H, J = 8.4 Hz, 2. i Hz)
ArH), 6.5S (d, 1 H, J = 2.7 Hz, ArH), 6.63 ( I H, J = 8.7 Hz, 2.7 Hz, ArH),
7.16 (d, 1H) J = 8.4 Hz, ArH), 7.82 (d, 1 H, J = 8. 7 Hz, ArH)) 10.28 (s, 1
H). (d) Synthesis of 3-Hydroxy-7a-methyl-21-
[3'-methoxy-4'-(piperidinomethyl)phenoxy]-19-nocpregna-1,3,5(l0)-triene
(79): Amine 79 was prepared from benzaldehyde 78 (550 mg, 1.23 mmol) and
piperidine (136 mg, 1.60 mmol); recrystallization from MeOH gave 79 as a
crystalline solid (S60 mg) 88%): m.p. 200-202C; 1H NMR b 0.67 (s) 3H), 0.85
(d) 3H, J = 7.0 Hz)) 2.50 (br) 4H), 3.04 (dd) IH, J = 16.6 Hz, 5.5 Hz),
3.53 (s, 2H), 3.74 (s) 3 H), 3.90-4.02 (m, 2H)) 6.40-6. 55 (m, 4H, ArH))
7.12 (d, 1 H,1= 8.3 Hz, ArH)) 7.22 (d, 1 H) J = 8.8 Hz) ArH).   24 JUNE
2002 _98_ (e) Preparation of the citrate salt of 3-Hydroxy-7a-methyl-21-1
[3'-methoxy-4'(piperidinomethyl)phenoxyJ-19-norpregna-1,3,S(10)-triene
(80): To a solution of amine 79 (517 mg, 1.0 mmol) in 15 mL of MeOH at room
temperature under argon was added citric acid ( i 92 mg, I .0 mmol) and the
reaction stirred for 10 min. The solvent was evaporated under reduced
pressure and dried under vacuum to afford the citrate salt (80) as an
amorphous solid in quantitative yield: 1H NMR d 0.68 (s, 3H), 0.82 (d, 3H)
J = 7.1 Ice)) 2.45 (d, 1H, J = 16.5 Hz)) 2.73 (d) 2H, J = 15.4 Hz), 2.83
(d, 2H, J = 15.4 Hz), 3.00 (dd) 1H) J = 16.5 Hz) 5.5 Hz), 3.86 (s,3H),
3.98-4.12 (m, 2H), 4.18 (s, 2H), 6.47 (d, 1H, J = 2.5 Ha, ArH), 6.52-b.62
(m, 3H) ArH), 7.07 (d, 1'H, J = 8.3 Hz, ArH), 7.33 (d, 1H, J = 8.2 Hz,
ArH). In this example, synthesis of compounds 81) 82, 83 and 84 is
described. The synthesis is illustrated in Scheme 17) as follows:   24 JUNE
2002 WO 99l33859 PC'T/US98/27406 H3C0 ~O- \ ~ CHO 5 ~ \ HO 78s R~ HN R2 - 



H3C0 10 0 N-R~ RZ HO ~ ~'~i/ 15 20 25 R~ i HN Rz N Example 33, compound 81:
~ N HN Example 34, compound 8Z: Example 35, compound 83: H-N~ Example 36)
compound 84: H_N~' Scheme 17   24 JUNE 2002 -100 Compounds 8t) 82, 83 and
84 were prepared in a manner analogous to that described with respect to
preparation of compound 79 from compound 78 in the preceding example.
Briefly, the compounds were synthesized and characterized as follows:
4-[3'-Hydroxy T'a-methyl- I 9'-norpregna- I', 3', 5'( 10'~trien-2
I'-yloxy]-3-methoxy benzaldehyde (78a): Ether 78a was prepared from the
corresponding alcohol (2hydroxyethyl substituent at the I73-position) and
vanillin (382 mg, 2.51 mmol), and was obtained as a crystalline solid (785
mg, 66%). Recrystallization gave pure 78a: m.p. 163164C; IH NMR b 0.67 (s,
3H), 0.84 (d) 3H) J = 7.0 Hz), 2.50 (d, 1H, J = i6.5 Hz)) 3.05 (dd, 1 H, J
= 16.5 Hz) 5. 5 Hz), 3 .93 (s, 3 H), 4.06-4.20 (m) 2H), 5.12 (br, 1 H, OIL,
6. 55 (d, 1 H, J = 2. 5 Hz, ArH), 6.63 (dd) 1 H, J = 8.4 Hz, 2. 5 Hz, ArH),
6.98 (d) 1 H, J = 8.0 Hz, ArH), 7.1 S (d) 1 H, J = 8.4 Hz) ArH), 7.42-7.48
(m, 2H), 9.8S (s, 1 H); MS (DCn 449 (M+H). HRMS for C~H~04 (M+H)` calcd.)
449.2692; found, 449.2689. (M+NH,)~ calcd., 466.2957; found, 466.2976.
3-Hydroxy-7a-methyl-21- [-2'-methoxy-4'-(4"-methylpiperazinomethyl)
phenoxy]-, 19-norpregna-1,3,5(10)-triene (81): Amine 81 was prepared from
benzaldehyde 78a (SO mg, 0.112 mmol) and 1-methylpiperazine (0.018 mL, 0.16
mmol); recrystallization from MeOH gave 81 as a crystalline solid (22 mg,
37%): m.p. 214-215C; 1H NMR b 0.66 (s, 3H), 0.84 (d) 3H) J = 7.0 Hz), 2.29
{s, 3H), 2.45-2.56 (m, 9H), 3.05 (dd, lH, J = 17.0 Hz, 5.0 Hz)) 3.45 (s)
2H)) 3.85 (s, 3H)) 3.95-4.08 (m, 2H), 6.52 (d, IH, J = 2.6 Hz, ArH), 6.60
(dd, 1 H) J = 8.6 Hz, 2.6 Hz, Ark, 6. 80 (s) 2H, ArH), 6. 89 (s) 1 H, ArH),
7.16 (d, 1 H, J = 8.6 Hz) ArH). 3-Hydroxy-7a-methyl-21-
[-2'-methoxy-4'-(pyrroiidinomethyl) phenoxyl]-19-nor- ~pregna-l,3,5(
10)-triene (82): Amine 82 was prepared from benzaldehyde 78a (600 mg, 1.34
mmol) and pyrrolidine (0.15 mL) 1.8 mmol); recrystallization from MeOH gave
82 as a crystalline solid (450 mg, 67%): m.p. l92-193C; ~H NMR 8 0.65 (s,
3H), 0.84 {d, 3H, J = 7. l Hz), 2.45 (d, 1H, J = 16.5 Hz), 2.57 (m, 4H),
3.02 (dd) IH, 1= 16.5 Hz) 6.0 Hz), 3.58 (s, 2H), 3.77 (s) 3H)) 3.92-4.06
(m, 2H), 6.47 (d, IH) J= 2.6 Hz, ArH), 6.52 (dd)   24 JUNE 2002 WO 99I33859
PCT/US98/27406 -101 1 H, J = 8.4 Hz) 2.6 Hz, ArH), 6. 77-6. 83 (m) 2H,
ArH)) 6.90 (d, 1 H, J = 1. 6 Hz, ArH)) 7.1 I (d, I H, J = 8.4 Hz, ArH).
3-Hydroxy-7a-methyl-21-[3'-methoxy-4'-(N,N-dimethylaminomethyl)phenoxy]
19-norpregna-1,3,5(10)-triene (83): Amine 83 was prepared
firom,benzaldehyde 98 (60 5 mg, 0.134 mmol) and N,N-dimethylamine (0.08 mL,
0.16 mmol); recrystallization from MeOH gave 83 as a crystalline solid (40
mg, 62%): m.p. 186-187C; iH NMR 8 0.65 {s, 3H), 0. 84 (d, 3 H, J = 7.0 Ha),
2.26 (s, 6H) N(Cj33)i), 2.46 (d, 1 H, J = 16. 5 Hz), 3.02 (dd, 1H, J = 16.5
Hz, 6.0 Hz), 3.40 (s, 2H), 3.80 (s, 3H)) 3.93-4.08 (m, 2H), 6.49 (d, 1H, J
= 2.6 Hz) ArH), 6. Sb (dd, I H; J = 8.4 Hz, 2.6 Hz, ArH), 6.80 (s, 2H,
ArH)) 6. 89 (s, 1 H, 10 ArH), 7. I 3 -(d, 1H, J = 8.4 Hz, ArH).
3-Hydroxy-7a-methyl-21-[2'-methoxy-4'-(N,N-diethylaminomethyl}phenyloxy] 



19-norpregna-1,3,5(10)-triene (84): To a solution of the
rnethoxybenzaldehyde analog 78a (0.500 g, 1.12 mmol) and diethylamine ( 1
SS pL, 1.5 mmol) in dry 1,2-dichloroethane ( 10 mL) under argon was added
sodium triacetoxyborohydride (0.403 g, 1.9 mmol). The 15 cloudy solution
was stirred for 18 h at room temperature. To the cloudy mixture was added
saturated NaHC03 followed by extraction with ethyl acetate. The ethyl
acetate was washed with'saturated NaCI solution, dried over magnesium
sulfate) filtered, and evaporated. The residue was crystallized from MeOH
to afford 350 mg of 84 (62% yield): mp I23-124C; 1H NMR b 0.65 (s, 3H),
0.84 (d, 3H, J = 7.0 Hz)) 1.07 (t, 6H) J = 20 7.1 Hz)) 2.46 (d, 1 H) J = 16
Hz), 2. 57 {Q) 4H, J = 7.1 Hz), 3 .02 (dd, 1 H, J = 16. 5 ~Hz), 3.S5 (s,
3H), 3.81 {s, 3H}, 3.92-4.08 (m, 2H), 6.48 (d, 1H, J = 2.6 Hz, ArH), b.56
(dd, 1H) J = 8.4 Hz), 6.7-7.12 (m, 6H). Example 37 25 This example
describes preparation of the citric acid salt 85 from the free base analog
84, as illustrated in Scheme 18:   24 JUNE 2002 WO 99I33859 -102
PCT/US98127406 .-.'~ citric acid methanol 5 84 10 ss 15 Scheme 18 .CsHeO~ i
Citrate Salt of
3-Hydroxy-7a-methyl-21-j2'-methoxy-4'-(N,N-diethylaminomethyl)phenoxy]-19-n
orpregna-1,3,5(10)-triene (85): To a solution of amine 84 (100 mg, 0.198
mmol) in 1 mL of hot EtOH under argon was added citric acid (38 mg, 0.188
20 mmol) and the reaction stirred for 10 min. Cooling gave a white
crystalline solid that was filtered and dried to afford 120 mg (87% yield)
of 85: mp 166  C (decomposed); 1 H NMR (CD30D) 8 0.69 (s, 3H), 0.82 (d, 3H,
J = 7.0 Hz), 1.36 (t, 6H, J = 7.2 Hz), 2.46 {d) 1 H, J = 16. 5 Hz)) 2. 77
(q) 4H, J = 7.2 Hz)) 3. 86 (s, 3H), 4. 24 (s, 2H), 6.40-6. 60 (m, 2H, ArH),
6.98-7.16 (m, 4H) ArH). 25 ~xamoie 38 Compound 90 was synthesized as
illustrated in Scheme 19.     24 JUNE 2002 5 



WO 99/33859 -103 off 86 THPO ~ ~'~' PCTIUS98127d06 COOMe HO N DEAD PPh3 THF
)Me 10 15 20 25 DIBAL EtZO P-TsOHHi0 THF EtOH H20 . theme 19 Mn0= CHyCIz
NEtz NaB(OAc~H GCH2CH2C1       24 JUNE 2002 WO 99/33859 -104 PCT/US98/Z7406
Preparation of (~-3-Tetrahydropyranyloxy-7a-methyl-21-hydroxy-19-norpregna
1,3,S(10)-triene (86): To a solution of 33.5 g of 47b in 500 mL of THF at
-78C was added 185 mL of 1.0 M diisobutylaluminum hydride in heptane. The
reaction mixture was warmed to 0C and stirred at that temperature for 1.5
h. Methanol (15 mL) and H20 (15 5 mL) were added at 0C and tEie solution
was warmed to room temperature and stirred for 0.5 h. The cloudy suspension
was poured into H20 ( 1.4 L) and extracted with EtOAc (3 X 300 mL). The
combined organic layers were washed with sat. NaCI, dried over MgS04,
filtered, and evaporated to dryness to afford 29.31 g (97%) of 86 as -a
white solid. The remaining reaction steps) reagents and reaction conditions
are analogous to 10 those used in the preceding examples, Examples 31-37.
This example describes synthesis of compound 92 as illustrated in Scheme
20: 15 ' O~NEti O~NEtZ 10% Pd/C _ 



TNF (857i) \ _ v 91 H ~ '`w HO ~"'~ 20 o~NEtZ citric acid WsHeW MeOH
(quaM.) 92 HO ~ ~~'"~ 25 Scheme 20 (a) Synthesis of
3-Hydroxy-7a-methyl-21-(2'-N,N-diethylaminoethoxy)-19-norpregna-1,3,5(I0)-t
riene (91). Olefin 25 (18.88 g, 45.94 mmol) was hydrogenated over 10% Pd-C
(7 g) in 300 mL of ethanol at room temperature under atmospheric pressure
24 JUNE 2002 WO 99/33859 -105 PCT/US98/274U6 overnight. The catalyst was
removed by filtration and washed with ethanol. The solvent was removed
under vacuum. The residue was recrystallized from isopropyl ether to afford
amine 91 as a crystalline solid (16.13 g, 85%): m.p. 106-107C; 1H NMR b
0.62 (s, 3H), 0.84 (d, 3H) J = 7.1 Hz), 1.09 (t, 6H) N(CH2C~3)2) 1= 7.2
Hz), 2.48 (d, 1H,1= 16.5 5 Hz)) 2.68 (q, 4H, N(C$2CH3)2, J = 7.2 Hz), 2.74
(t, 2H,1= 6.3 Hz), 3.03 (dd, 1H,1= 16.5 Hz, 6.1 Hz), 3.36-3.54 (m, 2H))
3.57 (t, 2H, J = 6.3 Hz), 6.S4 (d, 1H, J = 2.6 Hz, ArH), 6.62 (dd, 1 H, J =
8.6 Hz) 2.6 Hz) ArH), 7.16 (d, 1 H, J = 8.6 Hz, ArH); MS (DCI) 414 (M+H).
(b) Citrate of 3-Hydroxy-7a-methyl-21-(2'-N,N-diethylaminoethoxy)-19 10
norpregna-1,3,5(10)-triene (92). To a solution of amine 91 (0.85 g, 2.06
mmol) in 40 mL of MeOH at room temperature under argon was added citric
acid (0.395 g, 2.06 mmol)) and stirring continued for i 5 min. The solvent
was evaporated under reduced pressure and dried under vacuum to afford the
citrate salt 92 as an amorphous solid in quantitative yield. Analytical
sample was prepared by crystallizing from EtOH: m.p. 106-107C I5
(decomposed); 1H NMR (CDgOD) b 0.65 (s, 3H), 0.82 (d, 3H, J = 7.0 Hz), 1.31
(t, 6H, N(CHZC~3)2, J = 7.3 Hz), 2.43 (d, 1H) J = 16.6 Hz), 2.67 (d, 2H, J
= 15.4 Hz), 2.82 (d, 2H, J = 15.4 Hz), 2.99 (dd, 1H, J = 16.6 Hz, 5.0 Hz),
3.26 (q, 4H, N(C~-i2CHg)2, J = 7.3 Hz), 3 .31-3 . 3 5 (m, 2H)) 3 . 50 (m,
2H), 3 .73 (m) 2H), 6.46 (d, I H, J = 2. 2 Hz) ArH)) 6. 53 (dd, 1 H, J =
8.7 Hz, 2.2 Hz, ArH), 7.16 (d, 1 H, J = 8.7 Hz, ArH); MS (DCI) 414 (M+ITj.
20 ample 40 Bio SSiIY,~or Measuring Estrog~nic and Anti-estroeenic Activity
of Test C~pounds Using Human Ishikawa Ceils A. Procedures: 25 Human
Ishikawa cells are very sensitive to estrogens, and compounds with
estrogenic activity induce alkaline phosphatase (AIkP) in these cells at
levels as low as 10' '=M. Therefore, the estrogenic activity of any target
compound can be measured by quantifying AIkP activity induced by the
compound.   



24 JUNE 2002 WO 99I33859 PCTIUS98127406 -106 $~g~: Human Ishikawa cells
were provided by Dr. Erlio Gurpide (Mount Sinai School of Medicine, N.Y.).
Eagle's minimum essential medium (MEM), fetalcalf serum (FCS) and
p-nitrophenyl phosphate were purchased from Sigma Chemical Company (St.
Louis, MO). 5 Celi Culture: Human Ishikawa cells were routinely maintained
in MEM containing 10% FCS and supplemented with 2 mM glutamine and I mM
sodium pyruvate. Cells were seeded at a density of 1.5 x l06 cellsl75 cm=
and passaged twice weekly. Twenty-four h before starting an experiment) the
medium in the near-confluent cell cultures was changed to phenol red-free
MEM containing 5% FCS stripped of endogenous estrogens with 10
dextran-coated charcoal plus the above-fisted supplements. Drug Treatment:
On the day of the experiment, cells were harvested with 0.25% trypsin and
plated in 96-well flat-bottomed microtiter plates in phenol red-free MEM at
a density of 1.5 x 10` cells/well. Test compounds were dissolved in DMSO at
10'2 M, diluted appropriately with phenol red-free MEM (final DMSO
concentration, 0.1%). The 15 diluted test compounds were added to the
culture wells either alone or in combination with 10''M estradiol. Each
experiment included a blank control (vehicle only) and a positive control (
I 0''NI) culture well. The final volume of medium in each culture well was
200 pL. After a11 additions, the cells were incubated at 37  C in a
humidified atmosphere containing 5% COI for 72 h. At the end of the 72 h
incubation period, the 20 AIkP assay was performed. AIIcP Assav: The assay
was performed by inverting nucrotiter plates and removing growth medium
with a brisk shake of the wrist. The plates were rinsed by gently immersing
and swirling them in 2L of PBS (0.15 M NaCI, 10 mM sodium phosphate, pH
7.4) in a 27 cm x 10 cm x 9.5 cm plastic container. The plates were removed
from the 25 container leaving the residual saline in each well, and the
wash procedure was repeated once. Afterwards, the buffered saline was
shaken from the plates and the plates were inverted and gently blotted on a
paper towel. The plates were then placed on ice and 50 gL of ice-cold
solution containingp-nitrophenyl phosphate (5 mM), MgCl2 (0.24 mM) and
diethanolamine ( I M, pH 9.8) was added to each well. The plates were then
warmed   24 JUNE 2002 WO 99l33859 -107 PCf/US98/27406 to room temperature
and the yellow color from the production of p-nitrophenol was allowed to
develop. Plates were monitored periodically at 405 nm in an enzyme-linked
immunosorbent assay (ELISA) plate reader until such time as
maximally-stimulated cells showed an absorbance of 1.2 at 405 nm. The
estrogenic activity of a test compound is 5 calculated as the percentage
stimulation of AIkP activity (i.e., absorbance at 405 nm) by the test
compound normalized to 10'' M estradiol-stimulated activity (where
absorbance of 1.2 at 405 nm = 100% stimulation). The anti-estrogenic
activity of a test compound is defined as the percent inhibition of 10'i M
estradiol-stimulated AIkP activity by the test compound. 10 B. Results:
Representative anti-estrogenic compounds of this invention were evaluated
for in vitro anti-estrogenic and estrogenic activity as described above.
The results obtained with the test compounds are shown in Table 1 below.
The results obtained with tamoxifen, 4 15 hydroxy-tamoxifen, DP-TAT-59,
TAT-59 and ICI 164384 are also included. 



24 JUNE 2002 WO 99I33859 PGT/US98/27406 -108 TABLE 1 10 15
CompoundConcentrationEstrogenic ActivityMti-Estrogenic
ActivityNag,~,~pl~p2Exp3ExplExp2Exp36 .10 nM30100 aM14110199!0 nM15~19100
nM051064. 810 nM1512100 nM10311557910 nM618100 nM16251133810LO nM40100
nM140 .. 14491110 nM320100 nM271'112338i 1Z l0 nM 3 0 i100 ~t62I11224LO0
24 JUNE 2002 WO 99133S59 PCT/US98/27406 -109 10
CompoundConcentrationEatrogenic ActivityAnti-Estrogenic ActivityNo. Expl
Exp2 Exp3 Expl Exp2 Exp3Z1I nM009710 nM000382223100
nM001402830100063b855lp0010010022 ~10 nM00100 nM07610~1002310 nM14100 uM1~
151030Z410 itM010100 nM0310S12510 aM0020100 nM003950250 nM0705~
~p8710010010027l0 nM0103501100 nM040650171000955681321 nM01410 nM0100
nM2.51156I   24 JUNE 2002 WO 99I33859 PCT/ITS98I27406 -11o 10 



CompoundCoacentration~atrogenic ActivityMti-Estrogenic ActivityNo. Expl
Exp2 Exp3 Expl Exp2 Exp33s10 nM20100 nM1010483610 nM30loo nt~t
's.oi2004ss64sto nl~to0loo aptos~10loo5010 nM003033lop
nM0010068i00100100500100100s1to nHtosloo nr~to4610loos01001001005910
nM024L00 M,l047500 ~,(0?6i0t006510 nM029100 nM0i4n[y(049   24 JUNE 2002 WO
99/33859 PCT/US98127406 -111 1~ 15 CompoundConceatnlionEatrogeaic
ActivityMti-Eatrogeaic ActivityNo. Expl Exp2 Exp3 Expl Exp2 Exp36G10
aM0307100 nM '00217I0078812089010067IO nM1 L0100 aM250500 nM74817676810
nM6'0100 nM160500 nM33116S9701 nM01010 nM018100019327I1 nM0110 nM0100
nM079101~10 nM4001~ ~62072140547910 nM00100 aM0~ 551 ~0l00   24 DUNE 2002
WO 99I33859 PCTJUS98/27406 -i12 10 CompoundConcentrationEstrogenic
ActivityAnti-Estrogenlc ActivityNo. Expl Exp2 lxp3 Expl Exp2 Exp3831 nM0310
nM040100 nM010010100841 nM02310 nM064100 nM010010100851 nM041i0 nM070100
nHI010010100911 nM0110 ~f09100 nM079101009Z1 nM00to ~t~to2100 nM091(0l000
nM0096 100 nM 7 



01g42102L nM0010 nM02l00 nM048totooi   24 JUNE 2002 WO 99I33859
PCT/US98I27406 -113 5 10 CompoundCoacentrxtioaEstrogeaic
ActivityAnti-Estrogeaic ActivityNo. Expl Exp2 Exp3 Expl Exp2 Exp31031
nM0010 nM00100 nM066101001041 nM0'010 nM00100 nM~0161010010010010 nM1~ 5105
100 nM 3 7310100Tamozifen10 nM150100 nM230115314-OH-10 nM731_Tamoiifen l00
nM 9 851 uM ~10 ~~~90 E, xample 41 j terotr chic and Antiuterotrophic Assav
15 AssaE~Procedure: Female Sprague Dawley rats (obtained from Simmonsen
Laboratories (Gilroy, CA) weighing 40-50 g were used for the experiment. To
start the experiment, the cats were weighed and randomly divided into
groups of 5 animals. For the uterotrophic assay, various doses of test
compounds in sterile saline (0.1 ml for subcutaneous injection) 1.0 ml for
oral gavage) were administered to the animals once a 20 day. The same
procedure was used for the antiuterotrophic assay, but a suspension of 0.5
WO 99I33859 -114 24 JUNE 2002 PCTlUS98/27406 ltg estradiol benzoate
(obtained from the Sigma Chemical Co., St. Louis, MO) in vehicle was also
administered orally to each of the test animals. Each experiment included
two control goups) one for receiving a vehicle alone and the other for
receiving estradiol benzoate alone. 5 The treatments were carried out for 3
days. On day 4, the animals were weighed ' and then sacrificed. The uteri
were immediately removed from the animals, trimmed of 



fat, and then weighed. Estrogenic activity was determined from the uterine
weights in groups receiving test compound alone compared with those of the
vehicle control group. Anti-estrogenic 10 activity was determined from the
uterine weights in goups receiving test compound plus estradiol compared
with those of the estradivl control group. 15 20 25 TABLE 2
ANTIZTI'EROTROPHIC ACTIVITY OF ANTIESTROGENS Compound lRoute ~Dose
~Illp/~i~ JUterotrophic Activity (%~Antiuterotrophic l ACtiVlty (%~
l21oral0.021oral0.20oral2.0021) citric
salts.c.'0.0260s.c.260oral0.0258oral291ns.c.0.02a7s.c.270oral0.0237oral225
24 JUNE 2002 WO 99I33859 PC'f/US98/27406 -115 5
85oral50-3.5l02.9oral5-2.995.2oral0.54.287.8oral0.05-3.561.2oral0.00S-11.52
6.992oral5018.78S.2oral56.88?.6oral0.5-0.561.2oral0.053.224.5oral0.005-10.7
-0.8ICI164,384s.c.0.02100s.c.2100oral0.0272oral245 's.c. = subcutaneous. 10
Examnl~g,42 Evaluation of Tissue Selectiyity The tissue-specific
estrogenicity of compounds 85 and 92 was evaluated in comparison with
tamoxifen and raloxifene. Sprague-Dawley rats (seven weeks old) purchased
from SLC Ine. (Shizuoka) and fed with TD89222 were used for this 15 ~
experiment. Two weeks after purchase, the rats were ovariectomized or
sham-operated under light ether anesthesia. One week after ovariectomy, the
rats were randomly divided into 21 groups of 9 animals (day 0) and treated
orally with the selected drug from day 0 to day 28. On the day following
the final dose, the rats were sacrificed and their femurs, uteri, blood and
urine were collected. 20 The dissected tight femurs were weighed and their
volumes were determined by Archimides' principle. The dry weights were
determined after treatment of femurs at 'l 10C for 5 days and the ash was
weighed after treatment at 900C for 5 hrs. Gross bone   24 JUNE 2002 -116
density was calculated by dividing femur weight by volume and mineral
content was estimated by dividing ash weight by dry weight. . The left
femurs were subjected for determination of trabecular density and polar
strength using peripheral quantitative computed tomography (XCT-906A,
Norland, N~. A 3-mm to 5.5-mm section distal to the growth plate of femur
was analyzed. Pyridinium cross-links levels is urine samples were
determined by Pyrilinks (Metra Bosystems Ins.) CA) and adjusted by
creatinine levels. Serum alkaline phosphatase levels were analyzed by
ALP-HA i;Wako, Osaka). Serum cholesterol levels were determined by
HDL-CILJPM (Wako pur chemicals, Osaka) and cholestest LDL (Daiichi pure
chemicals, Tokyo). Results: All compounds prevented the loss of trabecular
bone density of ovariectomized 



rats (Fig. 1). After 4, weeks treatment, the trabecular bone density of the
ovariectomized rats was significantly deceased in comparison with the
sham-operated rat (p<0.01) and that of compound 92-, tamoxifen- or
raloxifene-treated rats was significantly higher than that of
ovariectomized rats (p<0.05). Urinary pyridinium-cross-links levels, as a
marker of absorption of bone, in the rats treated with antiestrogens were
significantly lower than that in the ovariectomized rats, after 4 weeks
treatment) suggesting the suppression of osteolysis by estrogenic activity
of compounds (Fig. 2). Serum levels of both total and bone-derived alkaline
phosphatase of the rats treated with compound 92 were significantly higher
than that of control rats (Fig. 3). Similar results are expected with
structurally analogous compounds disclosed and claimed herein. E~ca ~~le 43
I~1 Vivo Antitumor Testing Against MCF-7 human Mammary Tumor XPnn~.
~~~Tamoxifen-Resistant Cell Line The antitumor activity of compounds 85 and
92 against tamoxifen-resistant human mammary carcinoma was evaluated as
follows.   24 JUNE 2002 WO 99I33859 PCT/US98l27406 -117 Compounds 85, 92,
tamoxifen and raloxifene were suspended in 0.5%
hydroxypropylmethyl-cellulose solution; faslodex was dissolved in arachis
oil. MCF-7 human mammary carcinoma cells and its tamoxifen-resistant
subline, FST-1 cells, were used. Eight mm' fragments of tumor were
subcutaneously inoculated into the right flank 5 of female BALB/c (nu/nu)
mice (Japan Clea Inc.). The pellet containing 500 pg/pellet of estradiol
was used for estrogen supplementation. When tumors reached a diameter of b
to 7 mm (two to three weeks after inoculation)) mice were given compounds
85 (some i 0 mg/kg/day) some 30 mg/kglday), 92 (doses of 1 mglkglday, 5
mg/kg/day) 25 mg/kg/day, 1 mg/kg/day), tamoxifen ( 10 mg/kg/day) or
raloxifene (50 mg/kg/day) daily for 3 to 4 10 weeks) administered orally)
or were given faslodex subcutaneously (5 mg/mouse/week), weekly, for 3
weeks. The size of tumors was recorded following palpation, using two
perpendicular diameters. Results: With respect to the MCF-7 tumor, all
compounds showed a significant gowth 15 suppressive activity. Ten mg/kglday
of compound 85 and 25 mg/kg/day of compound 92 showed the strongest growth
inhibitory activity, followed by 5 mglbody of faslodex, 10 mg/kg/day of
tamoxifen, and 50 mg/kg/day of raloxifene. With the FST-1 tumor, no growth
suppression was observed with tamoxifen, indicating that 1~ ST-1 maintained
its tamoxifen resistance. Ten mg/kg/day of compound 20 85 and 25 mg/kg/day
of compound 92 showed a significant growth suppressive activity against the
FST tumor. Complete suppression of tumor gowth was in fact achieved with
compound 92. In this system, 50 mg/kg/day of raloxifene failed to show
gowth suppressive activity and faslodex was found to be less effective than
compound 85. 25 ~~nn_,. le 44 Rvah~atinn of C'.om__~ nds the Invention to
Treat Women Sufferine from Dy~f~~ ion ~[ rind Bleeding At least five women
are selected for the clinical study. The women suffer from dysfunctional
uterine bleeding. Because of the idiosyncratic and subjective nature of
these   24 JUNE 2002 WO 99/33859 



-118 PGT/US98/27406 symptoms) the study has a placebo control group, i.e.,
the women are divided into two groups, one of which receives a compound of
the invention such as compound 85 or 92, and the other of which receives a
placebo. The patients are evaluated as to the character of their
dysfunctional uterine bleeding (blood loss, timing, etc.) prior to the
study's 5 initiation. Evaluations may also include uterine biopsy
"estrogenicity scores" by histological assessment, and ultrasonic, radio
imaging, NMR, or CAT scan evaluations of endometrial thickness, Women in
the test goup receive between 30-600 mg of the drug per day by the oral
route. They continue this therapy for 3-12 months. Accurate records are
kept as to the status of their dysfunctional uterine bleeding in both
groups and at the 10 end of the study these results are compared. The
results are compared both between members of each group and also the
results for each patient are compared to the symptoms reported by each
patient before the study began. Utility of the compounds of the invention
is illustrated by the therapeutic effect they have on the patients'
dysfunctional uterine bleeding. 15 Evaluation of thesomc~ounds of the
Invention to Inhibit Five to fifty women are selected for the clinical
study. The women are post 20 menopausal, i.e.) have ceased menstruating for
between 6 and 12 months prior to the study's initiation, are in good
general health, and suffer from a CNS disorder, i.e., anxiety, depression,
mood swings) tension, irritability, motivational defects, memory loss or a
cognitive disorder. Because of the idiosyncratic and subjective nature of
these disorders, the study has a placebo control group, i.e., the women are
divided into two groups, one of 25 which receives a compound of the
invention such as compound 85 or 92, and the other of which receives a
placebo. Women in the test group receive between 30-600 mg of the drug per
day by the oral route. They continue this therapy fog 3-12 months. Accurate
records are kept as to the number and severity of the CNS disorders in both
groups and at the end of the study these results are compared Utility of
the compounds of the invention   24 JUNE 2002 WO 99I33859 -119
PCTIUS98127406 is demonstrated by the therapeutic effect they have on
patients suffering from CNS disorders as may be evaluated using this
procedure. 5 Ev~juation o ,~.he Corrnounds of~e Invention Jo jahibit
Inhibition of Skin Atrophy: Three to twenty women, who are postmenopausal
and in good health, are selected. The women are also selected on the basis
of their presenting several signs of rapid dermal atrophy, such as a rapid
increase in the number of facial 10 wrinkles or crow's feet) rapid change
in the pigmentation of the skin, i.e. "age spots") or other complaints of
rapid dermal aging. As dermal atrophy may be the result of other factors
such as UV damage from the sun or other environmental insults, such
patients who are suffering from these effects would be excluded. The first
component of the study is qualitative and subjective one, i.e., an 15
evaluation of improvement in the patient's appearance. Such an evaluation
requires an initial benchmark for future comparison. Some initial
benchmarks might be in the form of a standardized set of questions as to
how the patient views her own appearance, photographs of the patient, or a
psychological profile of the patient's self image. The second component is
quantitative; these include the measurement of urinary excretion of 20
hydroxyproline, moisture content of the skin) glycosaminoglycans in the
skin, and changes in resilience and pliability of the skin. Methods for
determining these factors are found in "The Menopause", Ed. R.J. Beard,
University Press, Chapter 7 ( 1977) and "Methods in Skin Research", Ed.
Skerrow, D. and Skerrow, C.J. John Wiley & Sons Ltd., Chp. 22) 



"Analysis of Sebaceous Lipids", p. 587-608 (1985), and further references
cited therein. 25 Again, an initial benchmark of these quantitative factors
is obtained. The women, thus selected and initially evaluated, are placed
in a clinical protocol of receiving 40-400 mg of an active compound of this
invention by oral administration either as a single or split dose.
Alternatively, these patients are placed in a protocol for topical
administration to areas of the skin most effected by the atrophy. This
topical   24 JUNE 2002 WO 99/33859 -120 PCT/US98/Z7406 protocol includes
the use of a suitable formulation containing 5-50% (by weight) of an active
compound of this invention applied to the affected area once or twice a
day. Either of these protocols continues two to twelve months. Subsequent
evaluations, both quantitative and qualitative) are made at appropriate
intervals. 5 A positive result is an improvement in the overall qualitative
index of the patient's appearance and/or an improvement in the quantitative
parameters, e.g., an increase in the urinary excretion of hydroxyproline
signifying an increase in turnover and synthesis of collagen, an increase
in moisture content glycosaminoglycans) pliability, or resilience of the
skin. 10 Inhibition of Vaginal Atrophy: Three to twenty women suffering
from vaginal atrophy associated with menopause are selected. These women
are in general good health. Since the nature of this disorder is highly
idiosyncratic~and subjective, evaluation of the effectiveness of treatment
is necessarily be subjective in nature. These patients are asked to keep a
daily log noting such details as vaginal itching and scaling and the degree
15 of comfort in sexual intercourse. These women are placed on a clinical
protocol similar to that described above for atrophy of the skin.
Particular emphasis is placed on the use of vaginal suppositories
containing 5-25% of an active compound of this invention. A positive result
is an improvement in the comfort of sexual intercourse and/or a decrease in
vaginal itching or scaling. 20 exam l Estrogen-Dependent Pulmonary
El~~rtensive Disease Five to fifty women are selected for the clinical
study. The women suffer from a 25 pulmonary hypertensive disease. Because
of the idiosyncratic and subjective nature of these disorders) the study
has a placebo control group, i. e., the women are divided into two groups,
one of which receives a compound of the invention such as compound 85 or
92) and the other of which receives a placebo. Women in the test group
receive between 30-600 mg of the drug per day by the oral route. They
continue this therapy for 3-12   24 JUNE 2002 WO 99I33859 -121
PCT/US98/27406 months. Accurate records are kept as to the number and
severity of the symptoms in both groups and at the end of the study these
results are compared. The results are compared both between members of each
group and also the results for each patient are compared to the symptoms
reported by each patient before the study began. Utility of the compounds 5
of the invention is illustrated by the positive impact they are expected to
have on the 



patients evaluated using this procedure.   24 JUNE 2002 122 CLAIMS l_ A
17-desoxy-1,3,5(l0)-estratriene containing the molecular moiety R~ CH-(CH~~
O L--(CH~p--N~ R3o at either the C-1 ! or C-l7 position of the estratriene
nucleus, wherein: j is an integer in the range of 0 to 5 inclusive; p is an
integer in the range of 0 to 6; R~' and R' are independently hydrogen,
tower alkyl, or halogenated lower alkyl, or are linked together to form a
heterocycloalkyl ring, with the proviso that R~' and R' are not both
hvdroQea when the molecular moiety is at the C-~7 Position; and L is a f;
ve- or six-membered cyclic moiety that may or may not be aromatic,
optionally containing l to 4 heteroatoms selected from the group consisting
of N, O and S and combinations thereof, and optionally substituted with one
or more substituents selected from the group consisting of alkyl, alkeayl,
alkoxy, halogenated alkyl, aikenyl, and alkoxy, carboxyl, hydroxy) amino,
alkylsubstituted amino, vitro, cyano) and halogen. 2. A
17-desoxy-1,3,5(10)-estratriene containing the molecular moiety Qt QZ R29 _
/ ~~(CHz)QyR3o =CH-(CH2)~-O Qa at either the C-l L or C-l7 position of the
estratriene nucleus, wherein: j is an integer in the range of 0 to 5
inclusive; p is an integer in the range of 0 to 6;   24 JUNE 2002 123 R~
and R' are lower alkyl yr are linked logctha to form a heterocycloaikyl
ring and Q~~ Q ; Q' and Q' are independently selected from the group
consistic~ of hydrogen) hydroxyl) racbaxyl, alkoxy, alkyl, halogen, amino,
and alkyhsext~sGl~ted atnlna. 3_ A 17-desoxy-I,3,~(IO?-estratrtene
containing the molecular moiety R~ -(CHI",--a "L-(CH~j~ N~ 3a R at the C-17
position of the estratriene nucleus, wherein: tn is an integci~ in the
range of 1 to 6; p is an integer in the range of0 to 6; Ri and it~ arc
independently hydrogen, Lower alkyl) oc halageaaLed lower alkyl) or ara
linkod together to form a hctcrocycloalkyl rag; and I. is a (ive- yr
sZx~membered cyclic moiety that may or niay not be aromatic, optionally
containing 1 la '4 hetervatoms selectc.~d from lho group consisting of N, O
and 5 and carnbinations thereof, and optionally sub$tituted with one or
more substitucnts selected front the group caasistiag afaikyl, xlkenyl,
alkoxy, hafogenatcd alkyl) alkcnyl, and alkoxy, c~rbnxyl, hydraxy; aauno,
nitre, cyano, and halogen. 



4. A l7-dcsoxy-1,3,5(10)-estratrieue contauiing tUe moleGUlar iaoiely
-(CHZ)m a( the C-I7 position of lhc estratrlene nucleus) wherein: m is an
integer in tha range of 1 to 6; kao N~yo p is an icttcgcr in the range of 0
to 6; R= and It~ acre lower alkyl or are linked together to form a five- or
six-mcmbcrGd heterocycloalkyl ring and    24 JUNE 2002 125 R" is aact4,l o~
d4~i; and - - - . ~Z' aad R'- acre selected from fhe Sr~eto coas_istia$ of
hyd~rogca, barer alkyl and at~ad [owes alkyl) or are liakod together to
form a five- oc six-tnembaend hetaocycloatkyi . ._rutg, trith t4e ~,~o-viso
U~at Rs' agd R" ace r_ot 6ot4 i~~rdc~o~ex~; and L is a f`ve- oc
six-ic~anbemd Cyclic moiety that rtuy oc naay not be uomatic; optioaaily
aoataicuug l to 4 het~oatoms seMcted 6rom the group ooasistiag of N, O aad
S and cocnbiaatioas -thocoo~ aad optioc~lly su6sti6utad with one or onoce
substituents selected ficom the group consisflng~ of alkyl) alkeuyl,
-alkoxy,.ha(ogenatad alkyl) alkenyt, aad alkoxy, carboxyl, hydcoxy, amino,
vitro, cyano, and halogea_ 6 -_ The compouad of claim 5 (having the
stiuctuca! formula ((b) (Ib) - `~ ~L Rz9 ~/~~~P~ ~10 _a v F!O i wherein R~
and R' are lower alkyl or are linked together to foan a five- oc
six-cnembered heterocyc(oa(ky( ring, and Q~, Qt, Q' and Q` ace
independently selected fcoca the group cocisisting of hydrogen) hydroxyl,
carboxyl, a(koxy, alkyl, halogen, amino, and alkyl substitut~ad amiao_ 7 .
A compound having tt~e sttuctuce of formula ((() (fi) Rs f~~X 9 R _~; R` Rr
R8 R19 Rza r...,. udtecein:   24 JUNE 2002 



126 R is selected from the group consisting of C and N, and, when R is C,
is in either the E or Z r( acid r2 are optional double bonds; _ X is
hydrocarbyl including at least one oxygen atom) sulfur atom, and/or
nitrogen atom in the form of an -0-, -S-, -NH- or -N{alkyl)- linkage) and
optionally substituted with one or more substid`ents selectsd from the
group consisting of hydroxyl, oxo, alkoxy) amino, alkyl-substituted amino)
halogeno) aryl) heteroaryl and hetmncycMaIkyI, . X` is hydrogen or
hydc~ocaubyl including at least one oxygen atom, sulfur atom, andloc
nitrogen atom in the form of an -0-) -S-, -NH- or -N(alkyl)- linkage,
optionally substituted as for X, or X and X' are linked to form a
heGerocycle containing one to four het~eroatoms selected from the group
consisting of nitrogen, oxygen and sulfy when r2 is present, R` is CR"R'~,
wherein R" and R`Z arc hydrogen or tower alkyl, and when r2 is absent, R`
is hydrogen, alkyl oc halogen; R' is selected from the group consisting of
hydrogen, hydroxyl, alkyl, alkenyl, aryl, alkaryl, cyano) -0R" and -SR"
wherein R" is alkyl, aryl or aryl; R` is hydrogen oc lower alkyl; R' is
selected from the group consisting of hydrogen) lower alkoxy, halogen,
cyano, -CHICH~Ht, -CftO, -NR"R`S and -{CHZ)I~iR"R`' wherein R" and R`f may
be the same or different and ace either hydrogen or alkyl, or toge~er form
a f ve- or six-membered cycloalkyl group optionally containing an
additional nitrogen heteroatom; R` is selected from the group consisting of
hydrogen, alkyl, aryl, -C(O)-aryl) -C(O)-alkyl and -SO~NEh; R' is selected
from the group consisting of hydrogen, halogen, -N~Z, -CHO, -CHtCCI~H`,
-NR"R" and -(CHL)NR"R" wherein R's and R" may be the same or different and
are either. hydrogen) alkyl or acetyl; R` is selected from the group
consisting of hydrogen, hydroxyl) -OK" and -SK" wherein R" is lower alkyl,
tower aryl or aryl; R' is hydrogen or alkyl, with the proviso ti`at when R
is N) R' is not present; Rio is tr~ethyl or ethyl; aid R`9 and R' ace
independently selected from the group consisting of hydrogen) hydroxyl)
lower alkyl, lower alkenyl, tower alkynyl, tower alkoKy) and haloge`r, or
R" and R~ together form or a pharmaceutically acceptable salt or ester
thereof   24 JUNE 2002 127 8- The compouad of claim 7,having the structure
of formula (lia) (Ila) Rs wherein R~ (~Tp_L'.'~~-~ 30 R Rt9 to R .,..~~R ~s
R4 _r2 R~ p ~R3 R j is an integer in the range of 0 to 5 inclusive; p is an
integer in the range of 0 to 6 inclusive; and R~' and R~ are independently
hydrogen, tower alkyl or halogenated lower alkyl, or are 



linked together to form a heterocycloalkyl ring; and L is a five- or
six-membered cyclic moiety that may or may not be aromatic, optionally
containing 1 to 4 heteroatoms selected from the group consisting of N, O
and S and combinations thereof, and optionally substituted with one or more
substituents selected from the group consisting of alkyl, alkeny() alkoxy,
halogenated alkyl, alkenyl, aad alkoxy, carboxyl, hydroxy, amino, vitro,
cyano) and halogen.   24 JUNE 2002 128 9 . The compound of claim 8, having
the structure of formula (IIb) wherein R2' and R' ace lower alloy( or
linked together to form a five- or six-membered heterocyc(oa(kyI ring, and
Q', Q2, Q' and Q4 are independently selected from the group consisting of
hydrogen, hydroxyl, carboxyl, alkoxy, alkyl, halogen, amino, and aikyl
substituted amino. i    24 JUNE 2002 129 i0_ A impound having the
structuc~e of formula (IIIa) RZv - - R2 . Rto (CH~m O-L-(CEI~p N~ 30 - _ R~
_ (IIIa) - RS ~ )n - - Rza ~ Ru - Rs O ,~ R3 ..7 ~,E  wheCeitl: m is an
integer in the range of I to 6 inclusive; nis0or l;  p is an integer in the
range of 0 to 6 inclusive; r2 is an optional double bond) and when r2 is
present, R' is CR"R'2, wherein R" and R'2 are hydrogen or lower alkyl, and
when r2 is absent, R' is hydrogen, alkyl or halogen; Ri is selected from
the group consistiag of hydrogen, hydroxyl, alkyl, alkenyl, aryl, alkaryt,
-ONOZ, -0R" and -SR" wherein R" is alkyl, acy( or aryl; R' is selected from
tl~e group consisting of hydrogen, hydroxyl, alkyl, alkenyl, aryl, alkaryl,
cyano, -OR" and -SR" wherein R" is as defined previously; R~ is hydrogen or
lower alkyl; Rf is selected from the group consisting of hydrogen, lower
alkoxy) halogen, cyano, CHzCEI~Hz, -CHO) -I~1R"R`S and -(CHz)NR`4R`s
wherein R" and R`f may be the same or different and are either hydrogen or
alkyl, or together form a five- or six-membered cycloalkyl group optionally
containing an additional nitrogen heteroatom;  R6 is selected from the
group consisting of hydrogen, alkyl, acy(, -C(O)-aryl, -C(O)a(kyl and
-SOiNHi; R' is selected from the group consisting of hydrogen, halogen,
-NOZ, -CHO) -CHZCH~HZ, -NlR6R" and -(CHz)NR'6R" wherein Rib and R" may be
the same or differeat and are either hydrogen, alkyl or acetyl;   24 JUNE
2002 ~30 R= is selected Groin the group consisting of hydrogen, hydroxyl,
-0R" and -SR`a wherein R" is lower alkyl, lower aryl or aryl; 



R'" is methyl or ethyl; R" is hydrogen or lower alkyl; and Rz~ and Ru are
both hydrogen or are both arethylene bound to each other through a suigle
covalent bond, RZ' and R' are independently hydrogen, lower alkyl or
halogenated lower alkyl, or sure linked together to form a heterocycloalkyl
ring; and L is a five- or six-membered cyclic moiety that may or may not be
aromatic, optionally containing I to 4 heteroatoms selected Groin the group
consisting of~l~f) O and S and combinations thereof, and optionally
substituted with one or more substituents selected from the group
consisting of alkyl, alkenyl, alkoxy, halogenated alkyl, aikenyl, and
alkoxy, cart~oxyl) hydroxy) amino, alkyl-substituted amino, vitro, cyano,
and halogen. 1L the compound of claim 10, having the structure of formula
(Iflb) .., (Iffb) Q r Q2 Rzv ~~(CC-(z~~ H~~3o _o Q) Q4 wherein R~ and R'
are lower alkyl or are linked together to fonn a five- or six-membered ~
heterocycLic ring, and Q', Q~, Q' and Q` are independently selected from
the group consisting of hydrogen, hydroxyl) carboxyl, alkoxy, alkyl,
halogen, amino) and alkyl-substituted amino.    24 JUNE 2002 131 12. A use
of a therapeutically effective amount of the compound of any one of daims
1-4 and 5-11 in the manufacture of a medicament for the treatment of an
estrogen - dependent disorder. 13_ The use of daim 12, wherein the
estrogen~fepender~t disorder is txeast cancer. 14. The use of daim 12,
wherein the estrogen~iependent disorder is uterine cancer. 15. A use of a
therapeu6ically effective amount of the compound of any one of daims 1-4
and 5-11 in the manufacture of a medicament for the treatment of a non
estrogen dependent cancer. 16. The use of daim 15, wherein the cancer is
multiple drug-resistant. 17. A use of an effective bone mass increasing
amount of the compound of any one of daims 1-4 and 5-i 1 in the manufacture
of a medicament for increasing bone mass in the body of a mammalian
individual. 18. A use of an effective bone loss inhibiting amount of the
compound of any one of claims 1-4 and 5-i 1 in the manufacture of a
medicament for inhibiting bone loss in the body of a mammalian individual
19. A use of an effective serum cholesterol towering amount of the compound
of any one of daims 1-4 and 5-11 in the manufacture of a medicament for
lowering serum cholesterol in the body of a mammalian individual. 20. A use
of a therapeutically effective amount of the compound of any one of daims
1-4 and 5-i i in the manufacture of a medicament for the inhibition of a
pulmonary hypertensive disease. 21. A use of an effective amount of the
compound of any one of daims 1-4 and 5-i 1 



in the manufacture of a medicament for fhe inhibition of skin atrophy in a
post menopausal female individual 22. A use of an effective amount of fhe
compound of any one of ctaims 1-4 and 5-1 in   24 JUNE 2002 132 the
manufacture of a medicament for the inhibition of vagina( atrophy in a
postmenopausal female individual_ 23. A use of an effective amount of the
compound of any one of daims 1-4 and 5-'17 in the manufacture of a
medicament for the intuition of an estrogen-dependent - CNS disar~der.  24_
A use of a therapeutically effective amount of the compound of any one of
daims 1-~f and 5-11 in the manufacture of a medicament for the treatment of
osteroporosis in the body of a mammalian individual. 25. A use of a
therapeutically effective amount of the compound of any one of daims 1-4
and 5-11 in the manufacture of a medicament for the inhibition of a CNS
disorder in a postmenopausal human female. 26. The use of a therapeutically
effective amount of a compound having the structural formula HO 27 in the
manufacture of a medicament for the treatment of an estrogen-dependent
disorder. A use of a therapeutically effective amount of a compound having
the structural formula . HO in the manufacture of a medicament for the
treatment of an estrogen dependent disorder.     L4 JULyu ......_ 133 2g _
~ method for synthesizing 7oc-enethytestc~one, cacnprising contacting an
acidic solutioa of Ta-cnediyLandrast-4-cxie-3, t 7-diene wiih GuCLi . 29 _
A phacmacecsticat composition for administering as anti-estcngenic agent,
oampctsing a therapeutically et~ectivc amount of the compound of any one of
claims L-4 and 6-12 in cvmbinatioa with a pharmaceuticaLLy acceptable
carrier. 30 . . A checcticat compound selected from the group consisting
of: 3-hydcoxy-7a-mettiy
I-2L-(Z`-methoxy-4`-(diethyLaminomethytj-pheno~cyj-t9-nor
pnegua-L,3,5((0)-tcieae; 3-hydc~oxy-7oc-methyl-2
t-j2`-metboxy-4'-(pycmtidinomethyt~henoxyJ-19-uorpceg~a t,3,5((0)-ixicne;
3-hydroxy-7tx-meW
yL-2L-[2`-mellcoxy-4'-(N,N-dixnethylaminamethyL)pheaoxy]-t9
norpregrta-1,3,5(14)-t~iene;
3-hydroxy-70c-methyl-21-[5`-(N,N-diethylaminnmethyL}-2`-pyrtdiaoxy]-
i9-norpregna-. t,3,5(10)-triene; 3-hydroxy-7vc-methyl-2
L-(4'-(2"-(N,N-diethylaminojethoxy)Phenoxyj-L9-notpregna 



(,3,5(L0)-triene;
3-hydroxy-7a-methyl-21-(4'-(2'-pi~eridinoethoxy)PhenoxyJ-L9-nocpregna-1,3,5
(I4)_ triene; 3-hydroxy-7tx-xnethyt-2I
-(4`-(2'-(N,N~dicaethyiaa~ino)ethoxy)Phenoxy]- L 9
nocpregna-L,3,S(t0)-triene;
3-hydroxy-7oc-methyE-2L-(4`-(2"-pipecidinomethytjphenoxy,-t9-nocpregna-L,3,
5(LOj treene; and pharmaceutically accegtabLe salts thereof 31 .
3-t-tydcoxy-7a-methyl-2
L-(2'-metboxy-4'-(diethylaminocnethyL}-pL~enoxyJ-L9-nor
pregna-1,3,5(10}-triene. 3x . 3-Eiydroxy-7a-methyl-2
L-(3'-metboxy-4`-(piperidinon~ettty!)-phenoxy]-L9-nor
pregna-1,3,5(t4)-tciene.   24 JUNE 2002 l34 33 _
3-Hyd,Boxy-7a-methyl-2i-[2`-melboxy-4'-(4"-methylpiperazinomethyl)phenoxy]
'19-norpregna-1,3,5(10)-triene. 34 (
3-I[ydcoxy-7a-methyl-2l-[2'-~nethoxy-4'-(pYcrolidinamethyl)phenoxy]-l9-nor
pregna-1,3,50Q)-triene. 35 _
3_Hy~oxy-7a-methyl-21-[2'-methoxy-4'~I~f,N-dimethylaminomethyljphenoxy]
l9-nocpcegna-1,3,5(l0)-triene. 36. A ~~und having the shucture of
Focmula<(Ia) R~ fiC-fcH~~-O-i-(CHzlp---NwR,'o R~ (Ia) Rs wherein: j is an
integer is the range of 0 to S inclusive; p is an integer in W a range of 0
to 6 inclusive; r2 is an optional double bond; when r2 is present, R~ is
CRi~Riz) wherein R~1 and It~Z ace hydrogen or lower alkyl) and when r2 is
absent, R~ is hydrogen, alkyl or halogen; Rz is selected from the group
consisting of hydrogen, hydroxyl, alkyl, aikenyl, aryl, alkaryi, -ONOl,
OR~3, and -SK~~ wherein IR3 is alkyl, aryl or aryl; Rj is selected from the
group consisting of hydroxyl, alkyl, alkenyl) aryl, alkaryl, cyano) -OR~3
and -SR~j where Rt3 is alkyl, aryl, or aryl; R~ is hydrogen oc tower alkyl;



RS is selected from the group consisting of hydrogen, lower alkoxy,
halogen, cyaao, -CEIZCIf=CHZ) -CEIO) -Mt~R;S and ~CEIz)NRl4R~s wherein R~~
and Ref may be the same or ditFerent and are either hydrogen or alkyl, or
together forth a &ve- or six membered cycloalkyl group optionally
containing an additional nitrogen h eteroatom;    24 JUNE 2002 135 R6 is
selected from the group consisting of hydrogen, allryl, aryl, -C(O)-aryl,
-C(O~_alkyl and _cSO2NEi2; . RT is selected from the group consisting of
hydrogen, halogen, -NOz, -CEiO, ,~EiiCEi~ECi, -NRi6Rm and ~CE(Z)i~IR~sRI~
wherein R~6 and R~~ may be the same or different and are either hydrogen)
alkyl or acetyl; Rg is selected .from the gronp,consisting of hydrogen,
hydroxyl, -0R~g and ,SRS= wherein R~$ is lower alkyl, lower aryl or aryl;
R~ is methyl or ethyl; and R29 and R' are selocted from the group
consisting of hydrogen, tower alkyl and halogenated lower alkyl, oc ace
linked together to form a five- oc six-membered heterocycloalkyl ring; and
L is a five- or six-membered cyclic meiety that may dr may not be aromatic,
optionally containing l to 4 heteroatoms selected from the group consisting
of N, O and S and combinations thereof; and optionally substituted with one
or more substituents selected from the group consisting of alkyl, alkeny(,
aL(coxy, halogenated alkyl, alkenyl, and atkoxy, carboxyl) hydroxy, amigo,
vitro, cyano, and halogen. 37. The compound of claim 36, wherein R3 is
lower alkyl. .AY.AF .A{ .AF.A Y.A .A9?.A;e.A 3.AaR.A.A.Ayh .AShy.A{3.A
.Al,.A2 .AY3.AF.A`F9.A`AF .AUF.A.3Y.AF.AsYR.A FY.AF.A3Fe.AF .AYR.A&
.A3L.Al%.Ah,.A{.A`l.AF.A{ .Ah Y .A .AA .A{?.A3_.AAF.AYY .AY.AY.A33R.A,.A Y
.AY .A3F .AY?.A.FR.A.F.AUF..A.A`Y.A.FL.AF .A.AA3y.AAF_.AL.3.A2.A h .A .F
.Ah3.Ah3y.AFU Y .A.AFU3.A .Y 



.A3.AY?.Al .Ar.AA_.Ah3.AU3.AAF.Ah .A. e.A(e.AyN.A`hy.AU  .A&L.AA3.AU

.A{.Ah .A`U .A3 .A@3 .A, .AF.ASFR.A.F.AFe.AfA
R.A{.AFl.Al.Al#.AF?.A_.AU3.Alh3 .AU .AA ,.A. L.AA  .A3h!.A".A3u .AU.A.Ah
U.A.ALA3e.A.E .AFF .AhFe.A9A .As{  .AL{3Y .AF/.As .AL.A.ALR.A3h R.A;
.A?.A,.A.A@%.Au .Aa.AeO:e'&'845 &'C
88(8#.#.?????????????????????`??????????????p?~?????????????~??|8|||~?>????
????~?????|???>?????<??????8???????~?p`???????????????????????????>????????
????????~|??????????????~~y?????p?|<??~??~????????????8????????0Q:se(&(@45
&(C
@@(@#.#.?????????????????????0??????<?p0???????????????????????????????????
?????????????????|<?x|??????????p??p?|???00???????>~p????0?????????????????
?~??~???<???<???~~?~??????????x???c?80`?`????????????>~??x????~????????????
???<?:MEE45 EC
(#.#.?????~??????x<>???????????????????????????????????????????????????????
?????????????????????????~~~?????????????????????????????>?~???????????????
??8>?3?????????????????????~????<??????????????????????????????????????????
?????``?????????p???????????????????????????~?~??????~?????????????????????
???????????p?~x??????????????????~~?????|?~?~?>?>?????|~?|~???>~?~??D:4
NM45 MC
(#.#.|???x?x?p??????????|??????????????`???????????????????????????????????
??????????????????????????????????????????8????????????????????????????????
???????????????~??~???~?~????????`??????????`???x??|?|???0??~?8?0??p????>??
?????????~????????????????????~?p<??????????:Mll45 lC
(#.#.8???????>?????~?????????????????????8??????????~<????????????????x????
?????????????0??>???????????????????~????????????????????????????~?????????
???<???????????????0???????????????~???????????????~???~??~???????0?~?|???|
?|<?????p???????????????????????????????????x??????????????????????????~???
????????????????<???????x???8??x?<~>????????????`??`???????????????????????
??<??`????p???????????????????????????<???>>????|~??>?????????????????????~
???y????????????~??~?y~?????????????????x|????????p?????p~:%@?s45 ?C
ss(s#.#.~8??>?~>?0?<|??p??>~??~????p?~??p?`~?>??~???<~~~???~?~?~????~?~?|?>
`???~~??~?????????????????????????????????????????????0???>??~>???~??<?>?>?
??~?~?~????~????~~??????<~????00~088?~?~~~??~??????????p??????????????>??0?
?p????????????~??|?>??????????p????~||?||????~??~????>????~~???0??p?>??p?||
~|>~>??????~??????|?<?>?~????`0>~:qI2I45 2IC
(#.#.~~~~~???~<?~|~|~~?????????0?>???~?????~?~?~?~~~~~~~??~?~???~~~~??????~
~?~?~?~~?~?~?~?~?~~?????????p??????????~??~??~?~??????????????????~?~?~?~?~
?~?~?~~~???~~??~?~?~??????~~~~~?~???????????????????????~~~??~~~~??????????
?????????????????????????????0????????|?~>>>~?>?>??>~8~?????`??????????????
???????????????????????~~?????????????|?<~?>~????????????????????????~??<`t
: zQ^Q45 ^QC
(#.#.?p0???????????????????????~???????????x?????~??>>??????????0??????????
???????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????p??????????????|>|>>~>?>???>???>??
~??????>>~>0?~?~8?~?<??~?>?~??~??~??~??~??~??~??~??~??~??~???~???~??~??~??~
??~??????8~?~??~???~???~??~??~??~??~??~??~????~??~???~???~????????~??|?????
???????????~~?~?~~~~~~~~~??~?~???????????????????<??<>>>?????????~|~???????
???????????~???????~~>???????????~?~?|?~???????????????~~|?????~?~8?>???|~|
|?>?>??x??????~?~~?0?~?~p~>>?0?p??~|<$w:`u;6;h45 6;C
hh(h#.#.0??x?x??<~?????????0??????????????????????>???????p???????x????????
??????????????????~?~?????~?~?~?~?~?~???????????????????????????????8??????
?????????????????x?????????????????????????????????????????8?????????????~~
????~????~d:  45 C
(#.#.??~???????|???????????????????????~>|>?|>|?~~~~|?~?~?~?~?~?~?~?~?~?~?~
?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?|?|?~?~?~?~?~?~?~?~?~?~?~?|?|?|?|?|?~?~?
~?|?|?|?|?|?|??|?|?~????????????????????????????????????~>?>~~~~~~~~~~~?~?~
~~~~~~~~~?~?~~~~|?|?|?|?|??|??|??|?|?|?|?|?|?|??|??|?|?|?|?|?|?|?|?????????
?|?|?|?|??|?||?|?|?|>|>|>|??|??~???8???~?>?>???~?????>?>?>?>????~|?~>?~~~?~
??~?~??????????~?~?~?~<??~|?|?x????~???~??????????????????????????????x???~
?????~???~?????????x?????~~|~~~~>??`p?>?????~?~?~~????????~?~?~???~?~>?~>>?
?|>>??<>>??~?>>?~?|x??x??x??~????~???~??~??????~|??~??>??~??>~??~??|?~?~~~?
?????>~?~???0??~~?????????~?~???~?~?~????>?~~>`?|?~?~?~9>>~>~?|??|~~~>~>|?|
????p??????~>>`~????x>~>|???d:gVg=45 VgC
==(=#.#.?`?????????|?|~~~???<?8??<????????????????????????~~?o??????8|???8?
???~?0~x????????????????????????|x~??~~|8~?????????????x????????~??~???~???
~??~?~?~??~???~??~?~?~?>?~??~?x~?~0?~?x??x~?~??~???~???????????????????????
??~?????????????????????????????????>??????????????????~~>><??<????????????
x?~???~?~~~~~~~??~??~?~??8??p?????????????~?~??~?~??~~~~?~??~~p~??????????x
?~~~?????p0?~??p0?|????????~??|???????|?|??|?~??|?????|p????????????????0>?
?????????|?<?~:@U??X45 ?C
XX(X#.#.?????????~?>~?~>???>????????8?????>~????????????????????????????~?~
?>?>?~?~?~?~?????????~?~????~?~?~?~?~?~?>??????????????????????????????????
???????????????????????????????????????????????~~~||~???????????~~?/~~~?~~?
~~~~~?~~~~~~~~~~~~~~?~~~??~~~?~~~~?~~?~|????????~??`:T//@]45 /C
@]@](]@#.#.?~??~??????x???????????????????????????~~?????????~~~~?????????0
????????????|???8~??????`?~??~x???8??????~??~?~??|?|?????~???|??~???~????|?
?x?~?0?~?`?>?p?x?~?|??????>????????x?`0x??p??|~????????????????~????0?0~~~~
???|?????p???~???~x0p0????~????????????|||>p???x:`BBT45 BC
TT(T#.#.<??|???????????????????????>|<???????????????????p?????????????????
???????????????????~~~~~>??~?~~~?~~~????>>>????~~~~?~~~????????8?8???`????~
~x?x?x???~~~??<?????????????p:`-87T45 7C
TT(T#.#.|?????????????????????????????????0????????????????????????????????
???????????????????????0??????????????????????>????????<??~????????????????
???????????????????????????>?>x?~~|~~~~~~~~~~>?`?|~??????$:fuA6A[45 6AC
[[([#.#.8?|?|?~?~?????????????~~~??????|???????????????????????????????????
>~~~?~~~~~~???`>?????????????????????????~??~??|?~???>???????????~?|???~~?~
?~??~~~~???>?????~~?~~????~?|???~????????~~~>~>>>?????????|?||?||~~~~>~>???
?????<:AfA\45 fAC
\\(\#.#.????????~?~?`>|??~~?>~??<???~???????????>??????????~~~?~?~?~?~?~?~?
~?~?~~~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~?~??~??~??~?
?~??~??|?|?~??~??~??~??????~?~?~?~?~?~?~?|?|?|?|??|??~?~?~?|?|?|?|?~?~?????
???????????x?????????????p????|??|?~???>?????????<????~~???|>??8|<~>?~?~?~>
~~~~~~|~~~~~?~~~~~~~~??~~~~~~~?~~?~~~~~>????????~????????<~|>~?>x?>|>|??|~~
?>??????xx~|?~|?~???~?>??????~: AA]45 AC
]](]#.#.?>~~~??~>|?~|~~|>??~x>>|>?>~~<>?~>????~?>?????????????????????>><?<
<<p>>~>?>?>?>>>>>>>>>>>>>>>>>>>>>>>?>?>>>>>>>>>>><<<>>>>>>>>>>>>>?>?>??<<~<
>>~~|?||<<>?????~?<?<????<?p?p???????p?~~????xx|>?~??????~?????????????????
?????~>???||>|x>~|>~|~|?>?>???|????????~~:m >>\45 



>C
\\(\#.#.>>?~??~?~~~|??~|?~?x|?~~?~~???~~?~???~??<<>??>??????????????|?????`
>>>~~>>~|????????????????????????????????????~????????????<??xx~||||||~>?xx
~??~~>?~????<??~~?~~????????????????????????~~???????????????????????~>~>~?
~?????????>>>~~?|||~>>???????????0~:4 >>\45 >C
\\(\#.#.??????~??|??~????????a???????????????????????0?x?x~~~~>>~~~~~~~~~~~
~~~~~~~~~>>>>~~~~~~|||~~~~~~~~~~~~~~~~~~~~~~~~~~p~????????????????????????|
??~?>????|?~???????|?|?|||?|?||?|?|||??~?>?????|||??~?????????|?|?|?~|??|??
|??|???????????????x??|??|?|?~?|?x?x?????|?|?~??~???????~??????????~???~??~
?>?>??>?>?>??>?>?????~??????~??~?~??>?>??????????????>?>?>|?>|?>~|?>~>?>~>>
~>>?>??>?~~~~>>>??>>>~>~~~~~~~~>~~?>|x||~<>>>>??>??????: ZKSS\45 SC
\\(\#.#.???
?~?>?????>_>~??~??????~????????????????????????????????????????????????????
?????????????????????????????????????????????p??????????~?~?????????~??????
??????????????????????????~???|||||??????????????x???????~|~~~~??`?????????
??????????????`??~~~>??$:z&u@6@H45 6@C
HH(H#.#.<??||????y??????>?@???>?~??????????????~?~~~~~>~~~~~~~~~~~~~||||~>~
>~>~>~>~?~?~?~>~>~>~>~?~?~?~?~???~?~?~?~?~?~?~~~~~~||||||||||||~~~||<~~????
??????????????0?????????????????~??????????}?????||?~??>~????~?????????????
??????????????~~?~?~~g?q?x?|?|?||?~~?~~>~???0????~?~?~?~?~?|~?~|~?>>???>???
?????????????????'?C8:9=A@L45 @C
LL(L#.#.>??|?~????~?~??????????????????8?x????>??????????????||?|?>~|~|~|||
|||||||~>~>~?~?~?>8~8~<~||~~>>><<~~||||~~~||||||||~~~~~~||||?~?~?~?|<?|>???
?????????`8???????>?>???||~~~~~?~~~~~~~~~~~~?~~~~~~~~~~~~?~?~?~~???~?~~||~~
~~~~?~?|?|~|~~~~~~?~~~?~???|8?????~?p??~~??>??????|?~|>|>|p<?>??????????~??
: 3eH&H45 &HC
(#.#.>~?~??~?~?~~???????????>?>r?<?>?0??????????????????????|0??x<|????????
`?????????~??>???????????>??||||||?~~?~?~???>~?~???~|??????????????????x|||
~|>~>>???~?~?~???????~~~?????8???@|????????????~????>>>>>>>>>~>>>>>>>~~~???
????????????????~~~~~~~~~~~~>$}:-9u>6>K45 6>C
KK(K#.#.????O????>?>~?<>??8~?|>?||~~??????????????????cp???p?x?00?????????p
??????/???~???????|~>?~????????????~||?~88x?????~?|'?????|?~~?<>?>?x|?|~|~|
~~>?>>>>>><?|???????????????w:Y ;;'45 ;C
''('#.#.??>??>?>>?>?????>?????????????????????
????|?|?|~~|????????????~~>>>~~~~~~~~~~???????????????????????>>>?>????#???
????@????@????????|~>?~?~????~???~????~????????????????||~~~>yyx8??????????
?0?~?????>>~|?????:M7BAQ45 AC
QQ(Q#.#.<0~x~~?~~?~~<~??~????????|?|?8??????????????0p8????????????????????
?????????????????????????????|??~??~?????~??~??~<~~???~~??~~~?|~???~~~?~~~~
~?~?~??~?~~>~~~~~~~~>~~~~~~~~~|~<>??>x>>~~~~~~~~?????????<~??~>??~~?~~?~~~?
~??~??~??~>?????????>~~?~~?~~~|~~~~~?~~~~~|~~?~~~~?{???~?~???????>~??????
?<||~?>>??>??~?>>?>>>?>?>??>??>?????|?||<~~??????:-F Q~Q$T45 ~QC
$T$T(T$#.#.?????????????????????????????????0x|~~~~~||~~~~~~~||~~~~~~~~~~~~
~~~~~~~~~~>`?????????????????????????????x???????~?????????????????????????
????????~~?????~????~???~???|x||~>>>????|0x|~~~>>>?>?????????~???p?????????
p?????????8x??8|?08???~<p|||<l: 3A66@45 6C
@@(@#.#.|?????????????|?|p?????????~?~~||p|>|>|>>>>>>?>?>?>?>??????x??x??x?
?x??8??????????>>?|>?|??????>?~?~??|??|??|>?|>????~?|?|?|????????????|??|??
|??|?|||?>??~>?~~?8~~?>>>>????????????????????????x0?????????????|?||||||||
|????>??>>?>?>~~?~??>>??>?~?~~?~~??~~~~??~~~?~?~~~~~~~?~~~~~~~>~>?~>??>??>?
~~>>>>>~~~~~~~~>?~~|?x???>?????~????~~????Q:g Z45 C
(#.#.??>>?p?????????|?|??|?<0??~????>|>~?????????x?`x?p??????????|???~???~?
?~?>?>p?????~??|??|??????0?x???>??>???>????>`p>>>??>?>>>?>??>~~?~?~?~~~~??~
~?~~~~~~>~~~~~~~~~~~~?~~?~~?~~?~~?~~~~~~~~~~~??????????????????????????????
?????????????????????????????????????????????????????~???~?????????????~???
?????????????????????????????????~???????????>????~?????~?~???????????????>
?????8??|????????`???????~~~~x~x?~?x~?|~~|?~~~~~~~??~~||<`???|?|?|~??~?????
?????????|?|?|?|???|~~?~>>>?|>???|>?|>|>?|~~>?|~>>?<~>><?>>?<??>?<>??<>?<>~
|>|>|>?|?>?>?>|??|??|??>?>|??>~??y>~|x>~|||>~<||~>>??||~>??|~~??~?????????x
|?|||?|||?|x|x|??~?~|~|8??>????????|?<??????0~??????????*:m45 C
(#.#.<8?x??????~?>??>?x?>?>???>????>?????>??~?>????????????????????|??|????
???????????????????????????~???~??~??>>?>>>~~??~~?~~~~?~~~~p?~>?~?>~>??????
x?x??????????????????????????????????x?x?????|?|?|????????????????????x????
?x???0????????????????????????????????????|??~??????????~????????~0?~??????
~?????||?|?||||?~~~~~~??~?~?~?~~?~~~~~???~??????>>>>>>>>>>?????~?????>>~>??
??~??????~>????|??|~?>?>~?~??????????~????????|??|>??|>~???~?~|??????????~?
???~8????~|???~~|~|?~|?x?~???~????>???>????>??~??~?~?~?~??~?~`~<~~~~~~~~?~~
~~||~|~|~?~>~>~~>~>~?~???~?|?~??|?~~?>?<p?p???????~?x?~?~?~~?>???????????~?
?????????0??:ZsKfKXh45 fKC
XhXh(hX#.#.?0||x>~??~?~?>?~??~~??~???~??????????~??~>?~8|~??~>?1~x>?|>?????
???<~?|~???>>|??????????~~??~?|`???`?|||~~xxx??~~???????~??????<????????|~?
??????~??????????~?~?????>~~~>>~~???????????~?~~~~~~?~~~~????~??????>~?????
?????????~???????????????????????????????|?>>~>?~??>????8??????????????~>?~
>??????a???:&Miiuh45 iC
uhuh(hu#.#.???>??~??????~?|??|??|??|~?||???~x~?????<>?~~?>?????????????????
?????~>>>>>>~~>>~~~~~~~>>?~~~~~???????????|?|??????????????????????????????
????????????????????????????~~>???|>>>>~~??~???~????~??|???????????~?~~~???
??~~????~~??~~???~???~~??>??~?????~|?`~~?~???|~?~??>??~??~?~??>???~|>?~|~~<
|?~~~~~?~~~x>?~~?~?~?~??>>~?|~??~|???<????|?>??~??~??????~???>????>?????~~~
~?8??`?:ss45 sC
(#.#.????????????~~||?~~?<?????????????????????????|~~~~~~~~~~~~~?~?~?~~~~~
~~~~~~?~?~~?~?~?~?~~~~~~~~~~~~~~~~~~~~?????????????????????????~???????????
???|||||||~|||||||||||||?||||||||?||~~~~~||~~|||||||?|?~~~~~~~~~~?~?~~|||||
||||?~~~~~~????~?>>>>>?>>~??~?~??~~~?~~~?~~??~~~~~?~~~~0~?~~~~~~|~|~~??~~?~
>?>??>?~?~~>?~?~??~~~?`~~~~?`~???~?~~~>????~|>|?????x????????????~~x8???`??
x?????????????|?????????~~<????~??:sUvU845 vUC
88(8#.#.???`~??>>?>?>??>~~?~~?????~?>>??????????????????????????<?8?x?p?`??
????????????????|||~?????????????|?????????????????????~??????~~~~??~x~x~x|
ppppppppp?pp0?????~?????>~|??????~?~~|30?~cxx??||?~|~~~~>?>>?>8x~??~?|||~<>
<??|??>?????p~?????p|~>???????~????????????:zeP&Pe45 &PC
ee(e#.#.x|????????x??????????????????0?|????x?????????????????~>>~>|><><><>
<><>?|>?|~|~|~<><>|>|>|>|>|>|>|>|><><~<><><><~<~|>|><><><><><>|?|?|?|><><>|
>|>|>|?|?|?|>>>|>|>|><><>|>|>|><><><>|>|>|>|>|>|>|~|~<><>?<?<<>????????????
??~??????????|?~?>??????????>?~?????>~?~?????????????~?????????????????????
??????`???p??8??????~~~?~~~~p???x????G8????~?~??<p:]DD\45 DC
\\(\#.#.???????????????????x???????????????????>?>>>>>>>???>?>>>?????>>>???
????????????????????????????????????????????????????????????????~??????????
?????~???~??????~|?~??~???????~?????~?????????????~~?????8???p<????????????
?~?>$:uV6VD45 6VC
DD(D#.#.<|?|???????|??|??|?|?|??|???|?|??|????|??|????<??|<????????????????
????~?~?~?~?~?~?~?~?~~?????????????~?~?~?~?~?????~?~?~?~?~?~?~~~?~???~?~?~?
~?~?~?~?~?~????????????~??????????????????~??????~??????????~??????????????
??????????????????????????????????~?????????????~???????????~~???????????~?
??????????????????????????????????????????????????????????????????`????????
????????0??|????`~????<8??|????????????????x :S545 C
(#.#.??????????>????????>~~~~??~~??~??~???????????????????????????????8????
???????????????<????????????????????????????????~???~~???80?????????????~??
???y??~?????????????|??~`?8?x????~?~~????????>|?|~????????~?~?~???????????~
???????????~?????~~~??~~??????~?????~|???s|?||<<y??~~>???????>????????~>???
?<|~?<p?p??????~~~|`0p?~~?~~~c???p`` :,45 C
(#.#.???????????????????????????~?>???x??????????????~???~?>???>??>??~?~??~
?????`???????????????p?????????????????????????????????????????????????????
???????????????????????|s~???????????????????????????~~?~??~????????~??~~~~
?~~~~???~~~?~?~?~?~?~~~~~~?~~~~~?~~?????~???~~~~?~~~~~~???~?|???~????????~~
>?????????>?~~??~~???~?~??~?~?~~???|~?~??????????~?~?~??????~?~~|?~~|~>??>?
~~?~?~?x~x~>~?????p|?0????~>p????~???????~???????~???~??|~>>|~~??~??? :545
C
(#.#.???c??????????????x?????????p???????q????>?~??<0?pp??~p~~~~~~~~~~~~~~~
~~~~~~~~~~??p????0???????>~??~?????~???????????????~????????~???????~?~??>~
????~??????????????????????????????????~?~????????????????~????????????????
???????????????????~???????~??????~?????????~?xa???|??~?~??<<|<|?|~????~???
???|?~~||?~~|~~??~?~?||~~|?~|>|??|?~|??~|<????~?>???~~???????~???~~???~~???
|?~?~??|??~?~~~?????>~~||??88~?|x??x?x??~>~<p~?~??~????~??xxxx?|x<x88~?????
????~???~~?????~~~???>~?<`~~>??~?|?0<??~??~~~~~?~~?~>~~?>|~~???~<~~?~~?~~?<
?<><~>~~?~>>>>>?~~~~>~>8?@!:D45 DC
(#.#.????????????~???????>??>??>?>???>????????<????????????x???0??????~????
>?>x???8????????~?~???~?8?????????????????0p?`??????????????????~???<?>????
??????????|~|~?~~?~?>~>?>>~~>?>?>x>|~~~>~?~~~?~~?~?~?~?~?>?>>>>~~>>>?>?>?>?
??~?>~~~~?~?~?~?~?~?~?~~~??~?~~~>>~?~?~?~??~?~?~?~?~??~?>~?>?>>?>?~~~~??~?~
?~??~??~~~?|>>?|~>>??<<??|~|??>??>?~~?~???~~~?~?~???~???~~~?~|~?~?????~????
|~???~>~??>~?~~??~~?~?~?<?~?><?~????????????x?|?|??>????~~???????????????||
>?>???x?????~???????????~???|??<????>???|????|????~~?~???????~?~?????>~||??
?~???>`???>~~<??????????????`:45 C
(#.#.????????@??????????~??~?~?x?>??????~~??8|???p
o????`X??????<@?????|?<??
x?x?|~|????~?>?????~?~?????????~?~?~~~~??????????~?~???????????????????????
??? ????????????????????????????`?/????
??????x??????????_?????>~~?????????~~~??~~?????????>8|~?>??~?~|????????||?<
?|?????~~??_???w???????????~?~~?~~???~?????????????}???????>?~?????????~~~~
~>???~9??????????~??~?????|??~?|?????|p?????????~?|?~>0?x?~?????~??????>?>?
?@??~????~v???xp?~????x?????????`:|45 C
||(|#.#.???????~O?~??~????????c??????????????}?????~?~?~???????????|??|??p`
?????@??????=?~?6???x<???<t~~~~?~~?~?~~???~~>?????????3?????
?0??????????~?????????????????>???????~>????0~??~~?????????????????~~??????
????????????????p>~???????p?<?~?~~?~???~??~ ??~?~???~???~?????~??~~?~;
????~x?~?|?|??|??~??~??~?|?>???>>?><?~??????o~|???????????~?~?~??????~?~~~~
?~?~?~???~??~?????????????~?~?>>??>x??~?~><?~>?~?~~????????????~?~?????~??8
??~~~????????~~|?????`?0:EP45 C PP(P#.#.@|??? ??@???p?~~?~~?? ?/
og?????????~???>?@???|8qpp???~~??????????/ ?????????8??|?
??????~??<???'?@?~???@|???/?x?x?~|~~??~~?~~~~?~||??|||?|?||||~~~~|>|>|?~?~~
~~??}??????~x8?<~?????????'?|?~~???~??????~???~<x???~8?8??~?~?????|<?>?~~??
?~????????????~?~8?????>????
??????????0????~?????????~|~|~????|>~~?????@|>??>?'??~?|`|><|?><|0>>~>????~
~~~???|||?~>~~>>|y>>|||~|~~?|~?>>?:Fq245 



2C
(#.#.0?>?>>~?~?>??????????~~??~|??|??|??~?~???~~??~>>?>>?~@>o??>>?????????|
w?~?>?|?<?<???0???>?>>8|?<|?<|<|?|?|?>|?|?|||?|?<?>|?|?|?|?|?|?|?|?|||?|?|?
|?~?~?>???????|?|?|?|?||????|~?~?~?~?~?~?~~>??????????????|?~?~?~?~??8?????
??????????`'??????? ????w_???8?8x??`?
?????????~??>?~??>~~??????????~??||80|~~|?||???9???`x~~?>???????|?0|??????x
?~?~?xO~>??~????O?p?p?|~>?~~|??~~x|???>??~??~~~??~?>~`>~?~c?~|????<???9||?>
?>????`???~?~?????<??<?~?>?~?????????~???|??~?0>0`?~~??`???|??~??>~??8x??`?
~~8??~??pt:Mutp45 tC
pp(p#.#.?????1???????1???<??`?????????y???????~??0?x|0?~~~~~~~||~~~~||~~~~|
???|~~?~~???????????????????????????????????????~~?~~~?~?~~???????~????????
???>~<~<~~|~????>~~~~~?~?<~???x0?|?||~|>|?<~?x~~~>??>???????????~~|~??~???|
??|||?||??|?~~??~?~||??????????????~~??~????????????~????????~???~~????~?~?
?~|?x0??x???????????>~~?~??????p???`???~~?L:Y\[45 [C
(#.#.?<>~?<??~???????????????~~>??p???????????~~??~~~?~~~~~~~~?????~~~~?~?~
?~~~~~~?~~~~~?~~~~~~~~~~~~~~~????~~~~>>>~?~?>>~>~>~>>>>~???????????????????
?????????????????????????~><~<|<<<>>~~>>>?>>|>|~||?|||||?|||||||||||?||??||
?||?~??????????????????????????~~~?~~~??~~<x????????????:m5]\45 \C
(#.#.p????????????~?????~????x???????~?????????????~??????x????????????????
???????????????????????????????????????????????????????????????????????????
?????????????????~>????????????????????||~~~~?~?>>>>>|>||~|~~|~~?>>>>>>>>>~
~|>|??~?~?~?~?~?~~~>~~?~?~>~>~>~>~~~|~|~~~>~~~|~>~>~?~?~>~>~>~>~?~>~|~~~~~~
~~~~>~>~>~?>~>~>~>~~~~~>~>~>~>~?>~?>~>~>~>~~~~~~~?~?~???~~?~~?~?~~~~?~~~?~~
~~~?~?~|?~?~?~?~~~~?~?~?????||||???~~~~<????????????~?????:5(45 C
((((#.#.?????~8|????????~?????~???~??>???????????????>??~????<?<~?~x??8????
p??????????????????????????????????????????????????????????????????????????
????????????????????????????????????????~?~~?~?~?~?~?~?~~?~?~~~?~???~~~~?~?
???~??~~~??~?~???~~??~~~~??~??~??~?~~?~~?~~?>?~?~~~~~~>??>?????????????????
????~~??????~?~??~??????????????x?~~~????????????~~????~~~?????~??~~?~?>???
????~?~???????|~??~??~??~????xp>><?`0???????x0??>??~~???????~?~?????~??????
?~????>?!:,s45 C
ss(s#.#.?<>???????????????????p?~?~?????~?~??>?>????|?<??`?????????|||~~?~?
~?~???~?~?~?~?~?~??~?~?~?????????~?????????~~~????~?~?~|?~~?????????~?~?~??
??~?~?~??|???~~~~~~?~?~?~?~~~?~?~?>?>?>?~~?~?~?>>>~~?~?????????????????????
??????~??????|??~??????????????|?|?>~??~?~?~?~?~?~~~?~?~??~~??~~~~~~?~||~~0
~?~?~?~?~~??~??~~~~~~~~~~?~?~~~~?~~~~~~?~?~~~~?~~~~~?~`~~~?~~~~~~~?~?~?~???
????~???~~`?~~~?~?~~?~??~??~?~?~~?~?~?~~?~?|?~~?~?~~??~???~~?~?~~~~~?~~???~
~?????~~?~~~?~?~~?~~8~8~~~~~x~?~~~~?~~~???~??~x?~>~?~?~<~~??~?~?~??~|>~>??8
???~?????????????~~9????p??~??????x?:mWWl45 WC
ll(l#.#.??????????????????>?????????????~??~??????????????x??????~~~||?????
???????~~~~||||||?????x?????????????0p???<???????~?~??~??????????>??????`??
??~?~???~?p??8??~???>????????????????~?????????~~????????~???????????>?~???
????????????????????????????????????????????????|?~???~???~??>?>?~?~~~????>
~??????????\:9sFEW+45 EC
W+W+(+W#.#.0~x|???????~?~?????>??>?>??>???>~|?y?x?x?????|??|>0?????????????
?????????????????`8?|??<??????????????||?|~~???>~?>??????>x??~?|~~~?>||?>??
|>?|>?|>8|>?||>|~~??~~~???~?<<?>>~||~~?~?~?~?~|~||~~?~?~???~????~???~??~?~?
~?~?~?~?~?~?|??~?~??~?~?~?~?~>~>?>>~????>>>?>?>?>??>?>??>??>?????~?????????
?>??~????????~?~?????????????<????~~????????????????????????x:FEe45 EC
ee(e#.#.;
?>?~????~??~?~???~??~???~?~p?|??|???|??|x??~???>??~??~???~?~?~~?~??>?x?????
y??????|??8~?~??>?>??|~~~~~~?~???~~~~~~?~?~~~??~??????~?~?~?~?~~~??~??~?~?~
?~?~~???~~?~??~???????????>?????????|??????????????????|||??|?|?|?|??|?|???
|???|??<?>????>?~?~?~?~>>>>>?>???~????????????????????????~~??~x||||||~~???
?`???????~???????8?????????0<??????????`t:F 99@45 9C
@@(@#.#.?|p|x|???|????<????|??<???|88????|x??|?????~???<??x??a0~???p??|???<
?????>?????|p`?p|0||||||||x?????????????????~???>?????>????????~~?~???0p~??
??~~~????~????????~~?~????????p???????????????`?:9Z@@45 @C
(#.#.p~~?????????????????????????????`???????????????8????????~???????????~
???~?~???~??????????~??????????~??0??`??>~~??~~~~x0:-3eH&H45 &HC
(#.#.?????~~~?????????????????????????????????????|8????????????????8??????
????????x~???????????????????~???????????~????????????~???????????????~????
??????????~?~?????|??????~??????????|~????~~~?~~|||??g|?~x???~?~?~?~?~~????
?S:'e)&)H45 &)C
HH(H#.#.??????????????????????>????????????????????????????????????????????
???????????????????????????????????????x0??????????S:`9))K45 )C
KK(K#.#.?????`???????????????????p???x?????????????????????????????????????
??????????????????????????????????????????????????????????????????????p~:
?>]45 >C
]](]#.#.???????????????????????????????????????????????????????????????????
???????????????????????0??x???x???????????????p????????????????????????????
????????????????????????????????????????????~>???????: UCCe45 CC
ee(e#.#.?????????????<???~????q????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
?~?????????????????~?????|????~>~?????????[: e-&-@845 &-C
@8@8(8@#.#.???????????????????~~~~?~??????||||?~????`~~~~~~~~~~~~?~????????
?????????????????|??~~~~~??????????????????????????????????????????????????
???????????????????>????????????????????????????????`: //@G45 /C
@G@G(G@#.#.x???x????????????~?~??~?~?????????~?~?~?~?~?????????????????????
???~?????????????????????????????????????????????~~~~~~~~???~q?~??~~~?~~???
~~?~?~~?~~????????????????????????????????<????[: e-&-@845 &-C
@8@8(8@#.#.?????????????????????????????????p?????0??????????????????????<?
???????????????~???????????????~~~~~~~~??????????????????????????????????x?
??|???^:M//<M45 /C
<M<M(M<#.#.???????????????????????????>>>>???>?????????????????????????????
?????????????????????????/??`???????????????????~?~~~?????????????????????~
~~~~~~>??????????~~??~~?????????????????????????????????????????p???x?8????
??8???s?0` _: s/4/=D45 4/C
=D=D(D=#.#./???????????????????????????????????????????????????????????????
???????????????????????????????????????O?????~~????????????????????????????
?0????????X]: .P.7D45 P.C
7D7D(D7#.#.???~????????p???????????@????????????~?~~?~???~~~~??????????????
?????>>?'????????????p?????????????p??????????|?~??????????????????????????
???????????0?????????0???~~8|?? ????@??????Y: ,,<345 ,C
<3<3(3<#.#.?????????????????????????g<?????????????????????????????????????
??????????????????????????????`???<??3?????????????????????????????????????
??????????????????????????????????????Y: ,,<@45 ,C
<@<@(@<#.#.0|????????p?????????????????~~~~~???????p???????/????`??????????
??????????????????????????????????????????????????????@?Y: ,,<845 ,C
<8<8(8<#.#.???????????????????>>>?>?>|?|?|?|>>???>>??~?~~~~~~~>???????>><<~
~>>>???????p?????p????????~g???????????~>?>~~~~~???????????????????????????
???????????????~~?~?>?>?>>|~~|||?????????`??????????????g???t:MQ::Q45 :C
QQ(Q#.#.<??????????p???????????>??????????<??????
?~~~>~>>>|||||||~~~~~|||~||||||~|||8p|?|????????????????????????~?????????~



????x||||~~>???~~>??????????????~?'????>?~???????????><?<<<?<<?<?<<0<<<<~?c
?????????|~~~~????O:e'&'845 &'C
88(8#.#.????????????????????x?????????????????????????????????|???????????8
0??????????????????????????????????||?||???????>??????~???????p??????8?????
??????8?????~|?~|~|~~~~?????<~~?????x?|L:`E&&/45 &C
//(/#.#.???????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????~???????0???????????????
???????????????????????????????????????>???????????????????p???????HS:)H)_4
5 H)C
__(_#.#.??????|????????????p?????x?????????????????????????????????????????
???????????????????????????????????????????????????????????????????????~0??
????????0???????x~<M:`e&&&045 &&C
00(0#.#.????????????????????????|??????????????????????????????????????????
?|?|?~?~?~?~????????????8???????????p?~~????????????????????????????>??????
??????????????????????????????????~???????t\:.-4M45 -C
4M4M(M4#.#.~?~~~~~???????????x?8???????????????????????????????????????????
????????????????||?????????`??p>>?~??????<??????????????<???|?|?|??||~?~???
~~?~???8????????????|???<?????4Y::},>,L45 >,C
LL(L#.#.??????????????????????????????????????>~~~~~~~~~~~~~~~~~~~?~?~?~~~~
~~~?~?~?~?~?~?~~?~~~~~?~?~?~~~~~~~~??|~?||?|??~~?????????~?????????????????
????????????????????????????????<~???????<??????????~??>???????|???~~?x????
?????????~~~????~~~~~~~~~~~>????????$X:&++H45 +C
HH(H#.#.??????????????????????????>?>???s??????????????????????????????????
???<?x<?????????~??~?????~?~?~~?????????????????88?????~~~~~???????~??????~
?~???`??????`4g:&}3>3G45 >3C
GG(G#.#.p?`~?????????????`????~??~???~`????`?????????????????????x|??>?????
???????~~????>?????????????????????????????????????????8~?p~>??????????????
?????s????????????|????8?|??????????????~~~|??|?????????????????????????m::
66L45 6C
LL(L#.#.0????????????????????????????????????????????????????|~????????????
???????????????????????????????????????~?~???????????>?????????????????????
???????????????????????????????????????????????????????????????????????????
???????t:M%:9P45 9C
PP(P#.#.<~?p~????????????????????~??~?~?~?????<????~???????????p?~?????????
???????????~???0???????????????????????????????????????????????????????????
?????????????????????>???`???????p?????p??????????????????>~~~~~~~~~~~~~~~~
~~~~?~?~~~~~~~~~~~~~~?~?~?~~~~~~~~~~~~~~~??????????????????????????????????
??????????????????>??~?~?~????~???????????????????????????????????????????p
t:M%:9P45 9C
PP(P#.#.~9?????????|????????????????????????????????????????8~???x?????????
????????????????????????????????????????~??????????????????????????????????
???????????????????`~??????????????????????????????????????????????????????
??????????????????p????????|8????>????????u:`::T45 :C
TT(T#.#.8p??~??0??`?<?|????>~??????????????????????????>???????????????????
???????????p0??????????????????????????????>????????????x0?????????????????
??????????~????????????????:'3e?&?45 &?C
(#.#.???????????????`?????????????????????????????????<?>?<~~~~~~??????????
?????????????????????????????????????????????~~~~~~~~?~~~~~???88???????????
??????????????????????????????????????????~~~~~??~?~~~~~?????????~?????????
?????????~??????????q:&88H45 8C
HH(H#.#.<??>?????????x??????????????<??????????????????????????????????????
0???|????????????????????????<?>?????????????????????????????????????~~?~?~
~~~?????????????????????>???????????????????????????x??????????????????????
~????~?~?~~>????<:fBBP45 BC
PP(P#.#.?????????????????????`???????x?????????????????????????????????????
???~~~~~????????????????????????????????px8????????????????????????????????
????????????????????????8??????x??????~~~~~~~~???????x???????????????~Dk:`5
F5To45 F5C
ToTo(oT#.#.?~?<??????????????8?0???>??~?????<??<?~???|????????1>???>>x?>8??
?????????||||<~~|||||||||||||||~~~~~~~~~~~~~~~~~~~~~~~~~~~~~<~~????????????
???????|>????????~??>????????????|?~???~??????}||~|>|><>>|?????????`?p?????
????p?~???????????<?<?<?<?<?<?<?<?<?<?<?<?<?<?<?<?<?<?<?<?<?<?<?<?<<<?<?<?>
?>?????Dp:87dh45 7C
dhdh(hd#.#.~>>>~???08?xxg???~q~>~>??~??~?~<~<x??1??y??|x??||||0?<???`?xxxx|
|~~~~~~~~~~~~~~~~~~~~~~~~~x~x~~~~~~~~~~~|~|~x~x~|~|~~~~~?~???????????~??~??
????????~?~??~~8~~~~~~~|?????????~?~????????????~?????????>~>>??|????>~?|??
????????~~8?x???>???0??????>~??>~~>~|x~??>~~??~???>~P):FL45 LC
(#.#.?~|?~~???0???????`?|??????~~8???~|??~???????????p?????~/~|~|~?~?~~x???
~?|~?0~?8?~?~??~??~~~@????|???~~~?~~~~~~~~~~~~~~yppp0000~~~~~~~~~x~~???p~??
??????????????~~?'?<~??????9~0p?????`~?????~???a???x??'???x?x???x?~x?x??x??
???????????@?x?~x?~~x?>??x???@x?x?x??xxxx?~?|??~????p?x??x?>x?x?x?x?xx?|||?
x??~????x?x?x?x??x??|??<??<?~>>>>>~>????????>|0xp?????|8???0xx||?~|x>~??>>>
8>>>8?||?x?~??~0?????>~~~x8?>~>~?>>????|~|`~|?<??>?>|??>>|??|?~7<|~><~??~??
~?88x|<|??||?>p||?x??a||`|??>?>|?01>>~?8??>~??~??~|???|??|?????|???|?~?|??8
??|????|?~?0?|x~?`x<??
????????????|???????????||~?~8?|??|~?>>>?>?>~||>>|x|~?~?~~??`x>p|?<?<p?????
<|?|?x??$t:T99345 9C
33(3#.#.?????~>????>??>?|?~p?~?~>?~~/>~~?|??~???~0???~?????????????????????
?||??@??xxx<???????x??
??'??????G|???????????~????>>>???~~?????????~??????~?????????????????????~?
?|???????????>??|||x||||p||?||>~>~>>??y???????????????????????c:11<|45 1C
<|<|(|<#.#.~~~~??>??????~?~??????????????????<????~???/????????????>????>??
~>`?>??~?????~00?????????????8?8??0??>`|>>>>>>>>>>>>x>x>>>??>>>>>>>>>>>>|>|
>>x8?~?????????????8??????`~/??????!???|?|?>>>>>||||||>|||||~>~>>?>>|||||?>
|~|>>>>>>>|?|~|||||||????~/~???_?~?????x|~~|~~>????~||<|>|?~?~?>?~????~????
??????_??`d:Vl)45 VC
l)l)()l#.#.?????????????~~p/??@????????????~??~?~???g?~?????????<??0?~x????
??~?~?~??~??~~?x??@x?????<?~8~p>>??>?>??x?|`~|>?|?|?|?|?????x{x||?p|yx|yx>?
???>>x?|y}p|x||xx||x@??||?xx0x?|???|`p?|`x?|x?~x?~x??~~???A????????7?????/@
?A???????????~?~?>>>????~~~~~~??~~?~>?????~~???>>>x?|??~?~?~???>>>>~>~>~~~~
~~~?~???????~?~>>~~~~????~??>? |
>????~?>????x`????`?xx?|??|~|~>?|~?||?<?>?>~??0>~??x???|x?||>|~~>?|>?>?????
??????||>|?~?~||x|><>>f???~`|?|????p??????|~????|?@||?>|?||<<??|??x|x~>x???
x???~`???~>??||?????_??`??~@?|~?? ????????`???????|p?|||<<>>||<<<<<>pxt:
99@45 9C
@@(@#.#.????????8??|????????????<????0x???`????0??????<0???????p???????????
?????????????????????>>??????8??????????p??????????????0????????~??????????
???????>??`??|???>??`?????????????????<|??|???????????<?`<k:5B5545 B5C
55(5#.#.??|???????????????????????????p~??????????~?~?~?8~?x~?~?~~??????~??
~????????~???~????~??????????????????????????????????????????????????~~~x~>
<??????????????????????????????????????x???|~?~~?~?~?~?~?~???~?~~~~~?~~?~~~
~~~~?~~????????????????????8?|?~????~????~?????|????????????|??????:eF&F@w4
5 &FC
@w@w(w@#.#.??????8p?0x??????????????0x????`???????????????????????>???>????
??<~??????????????????????????????????????????????~>>>>?>?>~~~~~~~~~~~~~~~~
~~~~?~?~?~~~~~~~~~?~~~~~~~~~?~???????????????8??|~????????????f?????~?8~??>
~?~~?~~?~?~?~?~??~?????????????????????????????????????????????????????????
????~?>????`?????:UJJl$45 JC
l$l$($l#.#.?|?????p?????????????????????|?0x8????????????????????????>>~?~~
>????~~~~???????~?~?~????~?~?~>~>~>~?~~~~?~??????????????????????88???|~???
~~?~|~???????????~?????????????~|???????????????????????????`?????~?_????8:
SyyT45 yC
TT(T#.#.>???>?~~?????8?~~?|?~??>??>?>??>?x??x??x??x????~x??~|?~?~??????????
?????????????????~~???>>>~~>>>???>>|~~?~?~~~?~?~?~?~?~????>>>??????????????
?????????|>0>>????????/????????????????????????@??????~~?????~~~?|~|||?~~~~
~?~?~?~~a~????~???|????~?3??????x??~???~>~???????|><|>???~????~>>?>??????|>
?8????A?`p??x???????????????~?~???~?~?~?~px??G`???????~~~~~?~?~?~??~????:
@en&n45 &nC
(#.#.?~O?????>??>???>??>>??>>????>???????????????????>>>>>>~~>>|>|?|?|>>~~~
~~~~~~~>>>>>>>>|>|>|>|>|>|>|>|>|~~~~>>????|||>|>>>|?|????|?|?|?????|>|0>|??
?|?|??????????????????????????~????~|<<||?|||~~~~>~??????????????????~~~~~?
?~????????????????????~~||>>~~~~>>????????????0???|~?????~??p?????????>>~?~
?>?|??????~??????~?~?`x`~|????~~`???x??<?????~?x?x???x?0????~~~~????>?~~~~?
??~???????`??~?>??????9??????~p0|???g~???:?f?p45 f?C pp(p#.#.>
>|>~~?~?~~~~>>???~??>?>?|~?????|??>??~????~??|<????????????????????`????|?|
0~~|||||||||~?~?~?~?~??|??|?|?~?~?~?~~~~~?~?~?~?~~~~~~~>>>>>>>>>>>>>>|||???
?~?~?|?|?||<||?|?|~~~????????????????????8??????????
??????~?~~~?|?||?|?<<||?|?|?|~~||||~~~~??~?|?||?|?|?|?~|?~?|||~|||~?~||~?~?
?~?||||~~?~?????~~~~~~?~?|?~?~~?~??~~?~~~?~~~~??~?~~>>>>>?~~~~~<??|??x~????
?D::YFYp45 FYC
pp(p#.#.>??>???????1y?????>???9????>????????????????????`~~??>???????~??~~?
?~???????<????~??~???????|????~?~?~?|~?~~???~???~?x~?~?~|~?~??????????|?|~|
|?~~??x>?~???~~?~|?|?|>8|>|?|?|?|?~|?~|?~~?|?~?~~~?~~~~~>~>~>~>>>>?>~?>>??>
>?~>>~>>>????????>?>>|>|~?>~???~~??>????????p??8???????~???~~|?~~>???????8?
?|~???????>?~??~?~~???????????????|??|??~?>??~~~?????8???|??~~~???x?????~~?
???????~~~?~?????>~~???~|p???????1?xq??|||8:SSp45 SC
pp(p#.#.8|~|~~~?~~~~?~~?~~?q~~?????????~?|?|~|~??|~~~??~~8~~~~?><???<??????
????>????0p8???>??????????????????????????????~~~????????????????????`?<?~?
?~??????~?????x?????~??????????????????????????~???~?p????>???>?~~?????????
??~???x?8?????????~?~???x??`???????~~|p<0x8|||?????<??????|?|||<?88:@3+WV45
VC
(#.#.??8?|???????????x??????????p????0???????x???|?<????0???0?q~??????????<
???????????????>????`???~?p??~?~?|~~~~?~???????a?>~??~?~?>>~~~~?~?>~|?????>
?????~?~???~?????~??~>?>~?~??????????????~~~~>????????|~?|???|??8~?<???????
??~|~?????????????~????|?~?<?~????~?????g|~~~8~?-:Z45 C
(#.#.>?~~~?~~?`?x?<??~??~?>??????????????????????8`p??????x??????8???8?????
???`????????????????????>>~?>~~??~>>~?>>~`>>~>>~>||?~??~?~<??~??~?>~??>~?~?
>?>~~?>?>~??~?>??>???>~???>~~?>?>>~~>>~~>~~???~??~??~?~??~??>~??>0??>~??>~~
??>~~?~?>~???>>~???>~?>~?~?~?~>~>~?>~?>|~?>|~|~~~?~?~?~??~?~?????????|?|?~?
?x?~0?~??~>??|?>>>??>?????????~??????~????????p???~?????|~?|~||||??~|??|??|
|||??||||||||?|||||~|?|?|~|~|?|~~|||||~||||?|||||?||||~||||||??|???~~?~~~>~
>~>~>>>?~>?>|?|??>>?~>??>>??~>?~?>?~>?`>?????????~?|??~??p???????????~||~?~
?~???????y??y?????y?????~?????????????????????~?x?x??pp?``>????p>??>??>?>??
?>??>??>????????<??>0?~?~?~?|?||<>|??|?||?<<????`|?||???|||?q~x|x|x|x|~x|>x
|>x~|||||||||||||||x|xxx||||||xxx||?~x~x|x?|x?||||x???<x8?????0??0?????????
??>~?~??????0x~~???~p??~:fY5YX45 XC
(#.#.|??????????????p??????????~??~?>~?>~?~~???~??~?~???~??~~??????8???????
?|?????p?????~p?|~?|~?|~?>?>??????????>?>?>???????????????????????????x????
?????????????????|~??~||~|xxx||~~??|||<<<<~<?<|||||||||||||||?<~<~<>~~~>>~~
?~?~~<<<>|~~???~?>>>>>????~~~???????????????~~|????8|??`?????????????~??>>>
>?>>>>>><><?><><><?><><?>>>~>~>~~~~<><><><><><><>>>>><><><><><><><><><><><>
<><><><>>>>>>><>>???????~???~??<????????????|?|?||~~||>~?|?>>d:ZSRD45 



RC
DD(D#.#.?????????????????????????p????????????????~?>?>>?>~|||?~?|8~>||~>|~
~>|~~x>|~~|>~~~~?~~~~~|~~~|~~|~~~~~~~~~~~~~|~~|~~||~||~||~~~~~~~|~~|~~~~~~~
~>~>?~>??>??>>?>>?>>?>>?><?>?>?><?>>?>>?>>?>>?>??>??>>><>>>?>>?>>?>>?~>?~>?
>?>?>????????8??x??|?x?#?>???????????|?>?|~??|>?0?|~p?????????~|????p??~~?~
???????>??>?>~|?????????~~8|????????????~?x|??xx||||||~~8~~~?~?~~?????~???|
?|???>?p>>>>~>>?~~>?||?|??|~~?~~<:3eZ&Z45 &ZC
(#.#.p??~~0<????3?????????<?|`?<?????????????????????~>~>>~|>`>~|<>~x?<>~x?
<>~|?>~~<?>~~<?>~~??<~>??<~>?>~>?>~>>~><><><>?>>?>~?<~?<~?<~?|~~?|~~?|~~?|~
~?<~~?<~~?~~>~~><~~><~~?<~~?<~~?<~>?<~>?<~>~x~x~x|x|x|~x~x>x>x~x||~|~x|~x~~
~~??????????????~???????|
|~||||||~?|||||||||~|~||||||||||??~|||~~||~~?>?~?~??????~????|?|?~?~?~?~?~?
??????????~?????????????~??>??~??????????~????????????????~??~p||??||<<~~>x
>x>>>>>>~~~x>x>???????>>>>>??>>>>0>>>>x|?|?||?|~??8?????`?~????????????x\F:
@#"=45 "C
==(=#.#.???~??????~?????????????????????p?p???8???????~??????????~??~~~?~??
?~>????~??~p`00??????|????0???>??~|>?~|?~|??~?~??~??~??|~?>?>???????????8??
?s??~?~~??~?~?~??~~???`????~???????0|???????0??<<>???`?p?m:F l45 lC
(#.#.x????????????????????????????????<???????????????????????||???????????
???8?????????????????0?????????????????????????????????????????????????????
??~?~???????????>~?????p~~>>?>????????????????????????|?????????9??????~???
?????????>?<?<<???????????????????????|????????????????????????????????????
??????~~????~??>?????8?~??~?????????????|?y?8???????????~??~?????~??|?|x<>?
`???????p??~?????????>|???>??|~?~~?????????????qx~~??>????~x???~?????s?????
???<??g??????????p??????????~?~??<>??|~>????~~????????????8????|??<>??x:PP4
5 PC
(#.#.??|??8????~????????~??~?????~???????~????<~????????~~????????????~?~~~
~???????????????????????????????????p???????????|??~??~?????????~??>~?????~
?????~?????x~??????????????????????~????????????????|?|?~?>????????????????
???????????????????~~?????????~???????~???????|??????????c>|~>~>~~~???p|??~
????|???????~|<>?8??x|>0>o:e7&7`l45 &7C
`l`l(l`#.#.>~~~?~???>?x??~|~~???~?|??~??~???~?????????~?~?~????????~?~?~?~?
>>???????????????~??~????????????????|???????~|~??~?~??>?????~?|???~?<?~>??
?|?~~???~??|??~???~????????????????????????????????????????~?<?>??????~?>??
?~<~???>~?????~?~????????|???????~~~~ x:`;;k45 ;C
kk(k#.#.?|>8?|>~??|~??|?~?~?|~>||?>???~???>?~>~~?~?~?????>~??~~??>>~~~~~~~~
?????????>?~~??>???~???~?~|~???~???>~?????~???~??~~????????????????????????
~???>?>?<|????~?<~??????>?~???~??>?~~??????????8???~>??~8???????~??????|?>?
x????>?>>?|>??~x>????????????x?????????????????>><|????~~~~~???????du:
Y:V:H45 V:C
HH(H#.#.??~|?~?|?????????~???????????????????????????????????????~?>~?~????
????????????????~?????~?`????????~???????~??????~????~?~???????~???????????
????????????????????????????????????????????????????????>????~????????????`
????~??????????~????????~?~???|??|????????????????????????????~????????????
?????|?????0<?p?~~???<?8??????p?~????????????~8?????>|0||~~???~?????~??????
???~~~|~? ()*YASd^oCf e
~ytoje`[V]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]c^a]ca]ca]ca]cRa]c:aU]ca]ca!e  `?K
(z1,,Lzupje`Zje`[V]caV]ca]ca]caV]ca]ca]caV]ca]caV]ca]ca]caV]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca ;HTXg
r(^l.:~ytoje_Yje`[V]cU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]caV]ca]caV]ca R^', g  ]!j!!
"c"""#####A$$$%%%zupkfa[Vje`[V]caU]ca]ca]ca]ca]ca]caV]ca]caV]ca]caV]ca]ca]c
aV]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]caV]ca]caU]ca
%$%{%%%2&|&&''z''#(R(((Q)))O***$+x++&,[,,--
-'-+-?-N-|wrlga\VU]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca!N-Q-U-`-c-s------....+./.....
..=/C/t//J0Q0c0f0r0{vpke`ZU|wrlga\V]caV]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]
ca]caU]ca]caU]ca]caV]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caV]ca]car000011
1Z1]1j1l11111-2N2R222222L4Y4^4f44444J5|voib\VPU]caU]caU]ca U]c^aU]ca
UV]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
]ca]caU]ca]caU]caJ55J6667,7.77777.8D8F888z9{999999/:Y:::;
;;;|vqlgb\WU]caU]caU]ca]ca]ca]ca]caU]ca]caU]caU]caU]ca]ca]caD<]ca]ca]ca]caU
]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]caU]caU]ca;
<<"<%<'<6<<<<=s=t=t=u=v=z======>?V???B@@@+AB{vqlgb]XSU]]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]caU]caU]caU]ca]ca]caD
]ca]caU]caD]caU]ca]caU]caU]caU]ca]caU]caU]ca]ca]caU]caB2BBB!CtCCCyDDDDDEcE~
EEEEEEEEEEF
FFF(F*F:F<Fztoid^YSU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]caU]caU]
caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca <FlFFFFFFFFFFGhGnGGI;
IEIIIIJ%JJJwKxKxK|KKKyrld^YTNU]ca]ca]caU]caDf]caU]ca
UV]caU]caU]caU]caU]ca]caU]ca UV]caU]caU]caU]ca
UV]caU]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]caKKKKKKLLLL^M2N;
NhNnNNNNNNNNNNNNNNNNN{uoid^YSU]caU]ca]caU]ca]ca]c^aU]caU]caU]ca]caU]ca]ca]c
a]ca]caU]caU]ca UV]caU]ca]caU]caU]caU]caU]ca
UV]caU]caU]ca]caU]ca]caU]caNN3OBOgOPPQ{QQQRRISiSTuTTUaUUU6VVV@WIWWW
XXXJX}xrmhc^XSa]caU]ca]ca]ca]ca]caV]ca]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]c
a]ca]ca]ca]ca]caU]caU]caU]caU]caU]caU]caU]caU]ca
JXLXZXcXpXsX|XXXXZZ@[[[4\\\\\4]h]]!^r^^^_$_s_0``~ytojd^Xhc^XSa]caU]caU]caU]
ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU]caU]caU]caU]ca]ca]caU]ca]caU]ca]ca]ca
U]ca]ca]ca]ca]caU]ca``&aCaEaHaQaUaYaaaobpbpbtbbbb1c3cVcXcccccddd*ddysnhc]XR
ojd^Xhc^XSU]ca]caU]ca]caU]ca]caU]caV]caU]ca]caU]ca]caU]caU]ca]ca]ca]caU]caD
8]caU]caU]caU]ca]caU]caU]caU]caU]caU]caU]caU]cadddddee#e%eBeEeaefewe~eeeeee
eDfXf]fofrfffffff}xrmgb\VQhc^]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca UV]caU]ca]caU]ca]ca
UV]caffggggggghhhiiiii!i[i]ikk>kJk`knkkkkkztmg`ZS}xrmgb\VQhc^] UV]caV]ca
UV]caU]ca UV]caU]ca UV]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca UV]caU]ca
UV]caU]ca]ca]caD<]ca]caV]ca]caV]ca]ca]cakkkkkWl_lellnqqqq*r.r5ssssssstuwwux
xxx|vqke_ZTgb\VQhc^]
UU]ca]caU]caU]ca]c^a]caU]caU]ca]caU]ca]ca]caU]caU]caU]ca]caU]caU]ca]ca]caU]
caU]caU]caU]ca
UV]caU]ca]caU]ca]caU]caxxx+yKyyyz5z~z3{U{[{{{{|&|Yo|Fkbzupkfa\Whc^] 



UU]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca
UV]caU]ca]ca]ca]c^aU]caU]caU]caU]ca]caU]ca UV]ca' Vjz0a&p
p|vqkf`[UUU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!pk}#mu-{)8'~{vqlga\VUUU]ca]caU]ca]c
a]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca! c"/;@OCft+~ytoic^Ylga\VUUU]]ca]c
aU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]
caU]ca]ca]caU]ca]ca]ca
!$'6PMgwtZJ}xrmga\Wlga\VUUU]ca]caU]caU]ca]caU]ca]ca]caD]]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca JS b
|'Bl"|wrmhc^YUUU]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca!"7?L?vfANiFMTXk}xrmgb\Wmhc^YUUU]
caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca !*9@
(/38:=@CF'x~xsnid_ZUmhc^YU]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca
]ca]c^a]caU]ca]caU]caU]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca 7DPUd d
d!qFJdgorst}zrmhc]Xmhc^YU]c]caU]ca]ca]ca]caD]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca
bw(-_gqS\_vztnic^XSmh]caU]ca]caU]ca]caU]caU]ca]caU]caU]ca]caDP]ca]ca]ca]caU
]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca
*~ysnhc]XSmh]ca]caU]ca]caU]c
a]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caDt]ca]ca]ca]ca]ca]ca
]ca]caU]ca]c@a]c"a
e(,.<>M}wrmgb]WRhc]XS]caU]ca]ca]caU]ca]ca]caU]caU]ca]caU]caU]ca]ca]caU]caU]
ca]caU]ca]ca]caD< ]ca]caD ]ca]caU]ca]caU]ca]ca]ca]caU]ca "33~vqid\WOgb]WD4
]ca]caD9 ]ca]caD]ca]caDE]ca]caU]caD$]caU]caU]ca]cFa]cFaU]ca]caU]ca]ca]caD
`]ca]ca]ca]caV]ca]ca]caU]caU]ca]ca]ca
"())*+,-./01234|wojb]UPid\WOgb]WD]caD]ca]caDx]ca]caD]ca]caD4e]ca]caD]ca]caU
]caD@=]caU]caU]ca]ca]c8aU]ca]c8a]ca]caU]caU]ca]ca]caD,]ca]caDA]ca]ca459FRUZ
]lmmnopqrsw|wqkf`[UOgb]WU]caU]ca]caU]ca]caU]caU]ca]ca]caU]ca]caU]ca]ca]caDU
]ca]caD$]ca]caDh]ca]caU]caD]caU]caU]ca]ca]caU]ca]ca]caDn]ca!""#$%&'()*.ytlg
_ZRMf`[UO]caD]ca]caD]ca]caD}]ca]caDh]ca]caU]caDd]caU]caU]caU]ca]caU]ca]caU]
caU]ca]ca]caD]ca]caU]caD]caU]caU]caU]caU]ca.;
>GLORUX\korux{|}~zuoje`[VPU]ca]ca]c"a]ca]ca]caU]ca]ca]caD]ca]caD~]ca]caDt]c
a]caD(T]ca]caU]ca]ca]ca]caU]caU]caU]ca]caU]ca]ca]ca]caU]ca]ca
*.//0|wrmgaYSNe`]caU]caDP#]caU]caU]ca]ca]ca]ca]caU]caU]caU]caU]ca]ca]caU]ca
U]caU]caU]caU]ca]ca]caD4"]ca]caDp!]ca]caD
]ca]caD]ca]ca01237DP`eilpsvz}zrme`[UPe`]]caU]ca]ca]caD~(]ca]caDX\']ca]caU]c
aDG&]caU]caU]ca]caU]ca]c8a]ca]ca]ca]caU]caU]caU]ca]caU]caU]ca]ca]caD%]ca]ca
D$]caX\~xsnhc]XSe`]]c]ca]caU]ca]ca]c^a]ca]caU]ca]caU]ca]ca]caDF*]ca]caD|)]c
a]caD
.)]ca]ca]caU]caU]caU]caU]ca]c0aU]caU]caU]caU]caU]ca]camV8E{':-}xsmhc^Yca]]c
a]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca!</C>Cxj5M
@+z{vqlgb\Wca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca!.|  K   H?2 e
l~vqlga\Wlgb\Wca]ca]caU]ca]ca]ca]caD<+]ca]caD*]ca]ca]ca]c^a]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca l1;
Hqn$i0<o!w}xrmhc^Yca]]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!w*w2J<
@!!F"S"_"d"s""'##$$$D%%'I'''T((zupkfa\Wca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]caU]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!(()^))
*o***++++0--.:/D///:000=111O222M334ysmga[VPU]ca]caU]caU]caU]caU]caU]caU]caU
]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca4l5o5|555556T66668887999;::C;_;
;<<<<<<===p=}=}xrlga\Wca]]ca]ca]c^a]ca]c^a]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]caU]caU]ca]ca]caU]ca
}=====>!>+>->H>Z>>>=?@7AAA:BBCCCCCCCCCCCC|vqke_YSlga\WU]caU]caU]caU]caU]ca]
caU]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]caU]ca]caU]ca
UV]caU]ca]caU]caU]caU]caCCDD D[D`D{DD
EEE"E,E2EFFFFFFFFFFFFFFGG|wrlga\WQke_YSlgaU]ca]ca]caU]ca]caU]ca]ca]caD,,]ca
]caDt,]ca]caD ,]ca]caD+]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
UV]caGMGGG+H?HMHWHHHII+JzJJKjKKKL-L2LLM1NNNO&O3ONOSOPP{upke`ZU]caU]ca]caU]c
a]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]c
a]ca]ca]ca]ca]ca!P'P)PFPHPiPkP|P~PPQQQ#Q%Q(Q+Q-Q1Q>QAQIQLQQQ^QlQpQrQuQwQyQ|
Qztnic^YS{upkeU]ca]cDa]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]ca
]caU]ca]caU]ca]caU]caU]caU]ca]caU]ca]caU]ca]caU]ca|QQQQQQQQQQQQQQQQQQQQRRRR
R
R!R"R#R$R(R}xpkc^VQic^YS{]caD.]ca]caD5.]ca]caD-]ca]caU]caDz-]caU]ca]caU]caU
]ca]caU]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caV]caU]ca]caU]ca]ca(R5RURRRSSSSS
9TTTUU/V:VVV8WBWEW}WWXCXEXXXXFYYY{upkfa\WcaD]ca]ca]ca]ca]ca]caU]ca]ca]ca]c^
a U]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]c^aU]ca]ca
YYYZEZZZ>[l[n[\\9^|^^$___```
`/`s```=aaabb:c~xrmgb\Wkfa\WcaD]caU]ca]caU]ca]caU]ca]c^a
U]c^a]c^aU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]c^a]c^a]
c^a]ca:cccccccccccccccdddddd"d0d?dEdddddddd~xrmgb\WQkfaU]ca]caU]ca]caU]ca]c
aU]caU]caU]ca]ca]caU]caU]ca]caU]ca]caU]caU]caU]ca
UV]caU]ca]caU]caU]ca]ca]ca]ca]caU]ca]caU]caddddddddddddddde
ee-eeeMf,g.gg[h_hhhiiztojd_YTNgbU]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca
U]c^a]c^a]caU]ca]ca]caD0_0]ca]caDL0]ca]caDh/]ca]caDN/]ca]caU]caD.]caU]ca]ca
U]caU]caiMjQjVjejqjwjjjjjkkk"k_kekkkkkkkllm
mmCmEmqmmztoid^YT]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca
U]c^a]c^a]c^a]ca]c^a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]c
a]camknnp/p2pcppqiqqqqrrnrrrsssHstttttttu0uhuytoic]V]ca] 



U]c^a]c^a]c^aU]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca
U]c^a]c^a]c^a]c^a]ca]ca]ca]ca]caU]ca]ca]ca]ca]cahuuuvvvvwxxxxxxxxxxxxxxxyyy
yyyy%y7y~xsmhb]WQ]U]caU]ca]caU]ca]caU]ca]caU]caU]ca]c^a U]c^aU]ca
U]c^a]ca]caU]caU]ca]caU]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca7y9y>y@yJ
yLySyUyWyYy\y_yiy|y~yyyyyyyyyyyyyyyyyy{upje_ZT]U]U]ca]caU]ca]caV]ca]caU]ca]
caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]ca]caU]caU]ca]caU]ca]caU]ca]c
aU]ca]cayyyyy%z/z7z:z=z@zDzIzLzVzYz\z^zczizrzszsztzzzzzzz;{@{ztojd_YR]U
U]c^a]c^a]caU]ca]ca]caV]ca]ca]ca]c^aD0]ca]c^a]caU]ca]caU]ca]caU]ca]caU]ca]c
aU]caU]ca]ca]ca]ca]caU]ca]caU]ca]ca@{{{+}}}&~~~~~ELnIu}xrlgb]W
U]c^U]ca]ca]ca]caU]caU]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]caU]caU]ca "+OU{M"Qlr&3NSVY}wrmgb\U U]
U]c^aU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca
]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca YbX-:<
dw#hzupkf`[UU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]c^a]c^a!mDBvR>>9}xsnid_ZU]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]c^a]c
a]ca]ca]ca]ca!kuwZdh5.[_r~xsnid_ZUid_ZU]ca]ca]ca]ca]ca]ca]caU]ca]ca]c^a]c^a
]c^a]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]c^a]ca]ca]caU]ca]caU]ca
rOQ\kmpsy}23456789=J}uphc[VQ~xsnid_]ca]caD2]ca]caD1]ca]caD|1]ca]caD-1]ca]ca
V]ca]ca]c^a]caU]caU]caU]caU]caU]caU]caU]caU]ca]ca]ca]ca]c^aU]ca]ca]ca]caJV[
k^dYTMgm~^K{upje`[Vca]ca]ca]ca]caU]ca]caV]ca]caU]ca]ca]ca]ca]ca]ca]caU]ca]c
a]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca
K"'`myJ>D6F9k{vqlgb]Xca]]ca]ca]ca]ca]ca]ca]ca]caU]ca]caV]ca]ca]caU]ca]ca]ca
]ca]ca]ca]ca]caU]caU]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca
8EHJMPagz}G=ztnic^XS{vqlgb]X]caU]ca]caU]ca]caU]caU]ca]caU]ca]ca]ca
U]c^a]c^a U]c^a]c^aU]ca]c^aU]caU]caU]caU]caU]caU]caU]caU]c
aU]ca]ca]ca]ca]ca6KLUWy{ 3glL{vqlg`[Ulgb]X]U]ca]ca
U]c^a]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca
U]c^a]c^a]ca]c^a]ca]c^a]ca]caU]ca]caU]ca]ca]caU]ca
!!%2MR$z"r9|vqlgb]XSlgb]X]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]caU]ca]ca]caU]caDj2]
caU]ca]c^aU]ca]caU]ca]caU]caU]ca]caU]ca]ca UV]ca]ca]ca]caU]ca9+nTe
3?L[xrke`[Ulgb]X]U]ca]ca]caU]ca U]c^aU]ca
U]c^aU]ca]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]c^
a]ca]ca]ca
-GHHILUVVWXYZ[\]^_`dprux|togb\VPK]caU]caU]caU]ca]caD65]ca]caD|4]ca]caDL4]ca
]caD3]ca]caDw3]ca]ca]c^aD3]ca]c^aU]ca]caU]caDx2]caU]caU]caU]caU]caU]caU]caU
]caxUdefijjklp}*bew~xsmhc^XScaU]]caU]ca]ca]ca]caU]ca]caU]ca]ca]caD6]ca]caU]
caD*6]caU]ca]caD5]ca]caU]ca]ca]c^a]ca]c^aU]ca]caU]caU]caU]ca]caU]caw,}AKCns
*7CHW_mp{vpke`ZU]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Z9;
>@lnEL){vqlgb]W{vpke`ZU]U]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caV]caU
]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca)}.^w{#|c
#2"mB[S}xsnid_Yke`ZU]U]U]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca]
ca]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca]ca pt!y#lpOR
}xsmgb\Vke`ZU]U]caU]ca]caU]caU]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca
]ca]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca  +8=RUeotx
ztogb]WR}xsmgb\V]caV]ca]ca]caD7]ca]caU]ca]caD"7]ca]caU]ca]ca]c^aU]ca]caU]ca
U]caU]caU]caU]caU]caU]caU]ca U]c^aU]ca U]c^aU]ca
U]c^aU]ca5:\_Y_ps`,pA-MZztoid_ZU]c]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]c
a]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca Z]fkz~
#&'(012789~ytlgbZUztoid_ZU]c]caD9]ca]ca]caD'9]ca]ca]caD87]ca]ca]caU]ca]caU]
caU]ca]caU]caU]ca]ca]c^a]caU]caU]caU]ca]ca]ca]caU]ca]ca]caU]ca9:>KNW\j)u
v.wo2\w7{uoje_YT]]caU]caU]ca]ca]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]c^aU]caU]ca]caU]ca]ca]caDp9]ca 7or}M#RU
&|~xsmhb]XSje_YT]]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca
U]ca]caU]ca U]c^a]c^aU]ca]caU]ca]caU]ca]caU]ca]caU]ca  o q
biifim%er~{upke`[U]]U]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca
]ca]ca]caU]ca]ca]ca]ca]ca]c^a U]c^a]c^a]ca]caU]ca]ca
'<>AORT_`|~ztnic]XSke`[U]]ca]caU]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]c 



a]caU]ca]caU]caU]caU]cJa
U]c^a]c^aU]ca]caU]ca]ca]ca]ca]caU]ca]ca]caxO%rc>KWg'{,!!!!K"""+#W##~ytoje`[
V]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]caU]ca]ca]ca]caU]ca]caU]
ca]ca]caU]ca]caU]ca]caU]ca]c^aU]ca
##$$P$$W%%%&&,&}&)'6'B'G'V'''''''''''(((!(#(}wrlga[Vje`[V]]c]caU]caU]ca]caU
]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]caU]caU]caU]ca]ca]caU]ca]ca]ca]ca]c
a]ca]caU]ca]ca]ca#(D(F(W(Y(((9)))))A**********++-+{+++++++~xrlgb\WRje`[V]ca
]caU]ca]ca]caU]caU]caU]ca]caU]ca]ca]c^aU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca
]caU]caU]caU]caU]ca]caU]ca]caU]ca++++++++++,,#,G,J,L,R,U,X,b,e,j,l,p,u,w,,,
,,,ysnhb]WRgb\WRje`[V]caU]ca]caU]caU]ca]caU]caU]ca]caU]caU]ca]ca]ca]ca
UV]caU]ca]caU]caU]ca UV]caU]ca]caU]caU]caU]ca]caU]ca
U]c^aU]caU]ca,,,,,,,,,,,,,----
-%-4-y-~--.R///0n0000zupkfa[Vje`[V]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca
V]c^a]c^a]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]caU]ca
U]c^aU]ca]caU]caU]ca0"1p11k2222334l445555557M77788V88:c:;
#<)<w<<}xsnid_ZU]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]caU]caU]caU]ca]
ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca!<<<<<P==g>>>>>>!?I?O??K@@A0A~
AAA8BBB(CCC>DDDD~ytoje`[UU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]caU]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca!DDGEEG-G:G=GFGUGGGGG
GGH
H$H&H)H+H.H0H:HDHGHKHMHQHTHVH}xrmgb\W~ytoje`[UU]]caU]ca]caU]ca]caU]ca]caU]c
a]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]caU]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]c
a]caVH_HaHfHjHmHwHHHHHHHHHHHHHHXIIMJPLQLRLSLWLdLLLLytlgb\WQ~y]c^a]caU]ca]ca
]caD;]ca]caD;
]ca]ca]ca]ca]c^a]c^a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]c
a]caU]caL'M~MMNlN
OTOOOOPZPPPPQQQ3RAR`RRRRRRRRRRRRztoic^X~y]c^a]]c^a]caU]caU]ca]caU]ca]ca]ca]
c^a
V]c^a]c^aU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]caU]ca]ca]ca]ca]caRS
STVVVVVVV%X)X5X>XY$Y1Y4Y=YBYQY_YnYrY}YYYYYY~xrlfa[Uoic^X~y]c^U]caU]ca]caU]c
aU]caU]caU]caU]caU]caU]ca]ca]caU]ca]ca]ca]ca]c^a]caV]ca]ca]caU]caU]ca]ca]ca
D;]ca]caV]ca]ca
U]c^aYYYYYYYYYYYYYZZIZoZqZZZZZZZZZZZZZZ{vqke`ZTNoi]c^aU]caU]ca]caU]caU]ca]c
a]c(aU]c
aU]caU]caU]caU]ca]caU]ca]caU]ca]caU]ca]ca]caD>]ca]caD>]ca]caD=]ca]caU]caD<]
caU]caZZv\w\{\\\\\\\\];
^^__``8`:`_`a`~```````)ab{upje_ZTc^aU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]caDXn?]ca]ca]cabb8b
:bVbXbnbpbbbbbbcccccDcFcdcfcc{eeeeeeef_f{vpkfa\Vc^aU]U]ca]ca]ca]ca]caU]ca]c
aU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
]caU]ca]ca_f[gggghZigisiiiiiiiiiiiiiiiiij7jWjajdjqjwjysmg`[VPU]ca]ca]ca
U]c^aU]caU]caU]caU]caU]caU]ca]ca]ca]caU]ca]caU]caU]caU]caU]caU]ca]caU]caU]c
aU]ca]ca]ca]caU]ca]caU]ca]cawjjjjjkkkkk`lln4oooqqsss.s4ssssttLttttUu}xsmhc]
XS]ca]caU]ca]ca]caU]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]c
a]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca
Uuuuv4v~vvvvv,wwwxxx(yyyzzczjznzzzzzzzzzz|vqlga\V]cU]ca]caU]ca]ca]ca]caU]ca
]ca]caU]ca]ca]ca]c^a]ca]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]caV
]ca]ca
zzzzzzzo{u{{{y|}|||q}t}}}}}}}}}}}}}}}}ztojd^YSlga\VU]ca]caU]caU]ca]ca]caU]c
a]ca]ca]caD`@]ca]caD!@]ca]ca]c^a]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]c
^a]ca]ca]ca}~~~"~%~(~+~6~N~Y~e~~~~~~~~~~~~~~~~59|vpje`ZUOjd^YU]ca]caU]ca]ca
]caU]caU]caU]ca]ca]caDC]ca]caD|XC]ca]caDB]ca]caU]caDwA]caU]caU]ca]c^aU]caU]
ca]ca]ca]ca]caU]caU]caU]ca9W\U257>EINP[adt~!W}wrmgb\WU]ca]]caU]ca]ca]c^a]ca
]caU]caU]ca]ca U]c^a]c^a]ca]caU]ca]caU]ca]caU]ca
U]c^a]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caW24VX9D;C
Av}wqjd^YTca]ca]ca]c^a]c^a
U]c^a]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]caU]
ca]ca]caU]ca]ca]ca
/*}25jj/&~ytoid_ZU]]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca
]ca]ca]c^a]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca!&(1+8DSYadgo!,-:{vpke`ZU~y
toid_ZU]]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]caU]caU]ca]caU]caU]ca]c
a]caV]ca]ca]ca]caU]caU]caU]ca]ca]ca]ca]ca:;
y{$*/067S`l{"(>?EGMzuojd_YT~ytoid_Z]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]
ca]caU]caU]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caMOdijk
~{vpje`ZU~ytoid_Z]]caU]ca]ca]c"aU]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU
]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca 5;
n!@MYhnqt|{upje`ZT~ytoid_ZU]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]c
aU]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca_dl~#/>DFIQ
^_ytnic^XSid]ca]c^a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]caU]ca]ca]c
a]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca
FIX=FRXet#z2I|vojd_YTid]]ca]c^a]ca]c^a]ca
U]c^aU]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca
]c^a]ca]c^a]c^a ';
IMVewzupjd^XRjd_YTU]caU]caU]caU]caU]ca]ca]caU]ca]caU]ca]caU]ca]caV]ca]caV]c
a]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]c^a]ca
U]c^a]c^aU]ca-CFs5)-dltfs+zupje`[Vjd_YTU]c]ca]ca]ca]caU]ca]ca]caU]ca]ca]c^a
U]c^a]c^a]c^a]caU]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca]ca]c^aU]ca]ca]ca1
3LUM%(+HK|nru5}wqlgb\WU]c]]caU]ca]ca]ca]ca]c^a]c^a]c^a]caU]ca]ca]ca]ca]caU]
ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca s)AD|
ER^ds45Bv|wrmhc^YU]c]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]caU]ca]caU]ca]c
a]ca]ca]ca]caV]ca]ca]ca]c^a]ca]ca]ca]ca]ca]caU]ca uu/z$`L
p(x.2zuoid_ZU]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]caU]
ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!6COUdJW[beBjbTWZ^b|ytnid_ZUid_ZU
]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]caU]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca
U]ca]caU]ca]caU]ca]ca]ca]caU]ca
&372w"wI+~ytlgb]Wid_ZU]U]ca]ca]ca]caDD]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]c
a]caV]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca
GTX^uwjlo/{vpkf`[Ulgb]Wid_ZUV]ca]caV]ca]ca]caV]ca]ca]ca]caU]ca]caU]caU]ca]c
aU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca"',/68<?BEIMTa
nrLNkytnic]WQlgbU]caU]caU]caU]ca]caU]ca]caU]caU]ca]ca]ca]ca]c>a]caU]ca]caV]
caU]ca]c^aU]caU]caU]ca]ca]caU]ca UV]caU]ca]caU]ca]ca]cak)$
2UX"@6Czupjc]XlgbU]caU]caU]ca
U]c^aU]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]caU]ca]ca]caV]ca]ca]caU]ca]ca]c
aU]ca]caU]caU]ca]caU]ca>anrd#&(CGJLSUztoib\WlgbU]ca]caU]ca
U]c^aU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]caD@D]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]caU]ca]caU]caUXZ]`fhkpru38A@w|wqlgb]XSlgbU]]ca]ca]ca]ca]ca]caU]c
a]caU]ca]caU]ca]caU]ca UV]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
UV]caV]ca]caU]ca]caU]caB7,07UY_vw{(GA}xsmhc^Y]]ca]]ca]ca]ca]caU]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]caDgF]ca]caU]ca]caU]ca]c2a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca " [   k2?C ( = @ S V Z g 



{vpke`ZU]]]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]c
aU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca g  6W_be
rstuy"qP}xsnid_ZUke`ZU]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caDxG]ca]caDG]ca
]caU]ca]caU]ca]caU]ca]ca]caU]caU]ca]ca]caU]caU]ca]caU]caj>PdlZ\xKc!$),5|wrl
fa\W]]ca]ca]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!5gF5o-@L]c.k, T
|wrmhc^Ylfa\W]]]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caV]ca]caU]ca]ca]ca]ca]ca
DG]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca  ()*YfH*10%&'()-10%&'()-
10%&'()-10%&'()- S$10%JJ&'()-S$10%&'()-'10%&'()-ASdiK-3!10%&'()-S
#10%&'()-3 10%&'()-3 10%&'()-3M10%&'()-
:10%&'()-L10%&'()-d^oiK-@5g10%&'()-3z 10%&'()-
2M!10%&'()-Ys0m"10%&'()-)!10%&'()-Y( 10%&'()-&S10%&'()- CiK@5g10%&'()-
10%T&'()- #z10%T&'()- 10%T&'()-L10%T&'()-&F10%T&'()-101010Cf e  `iK-Kz
10%T&'()- 10%T&'()-`10%T&'()-lL`!10%T&'()- - 10%T&'()-sM10%T&'()-
10%T&'()-`?K  iK-KY10%T&'()-`!10%T&'()-s
!10%T&'()-s10%T&'()-LZ10%T&'()-S10%T&'()-s10%T&'()-
(z1iK-K&*10%T&'()-L(10%T&'()- `'L!10%T&'()-L%t!10%T&'()-`&$310%T&'()-`"
10%T&'()-9 S10%T&'()-,89:gH=2 10T 10T&5f 10%T&'()- 9F4-
10%T&'()-91!10%T&'()-f/z#10%T&'()- 9- 10%T&'()-L,,!10%T&'()- :;HTXgxY:2 10T
10%-u&'()-L 10%-u&'()-"y10%-u&'()-F 10%-u&'()-10%-u&'()-&z10%-u&'()- 10T
r(dE:2 10TY:10%-u&'()-3"10%-u&'()-
10%-u&'()-`!10%-u&'()-10%-u&'()-S10%-u&'()-^ldE:2
10T'10%-u&'()-L!!10%-u&'()- !10%-u&'()-& 10%-u&'()-Y`!10%-u&'()-
10%-u&'()-.:dE:2 10TsY1!10%-u&'()- /"10%-u&'()-s3. 10%-u&'()-, 10%-u&'()-
*&!10%-u&'()-`,)S10%-u&'()-4bC 10T" 10%-u&'()-
10%-u&'()-10%-u&'()-&F10%-u&'()- 10- 10- 10-s3`!10%-&'()-F',dEbC
10T&10%-u&'()-!10%-u&'()-F:!10%-u&'()-yL!10%-u&'()-S#10%-u&'()-:!10%-u&'()-
g   



"c"#dEbC 10T) 10%-u&'()-'!10%-u&'()-!M!10%-u&'()-
!10%-u&'()-`10%-u&'()-10%-u&'()-##A$$$$$$%xmbC 10T&Y10%(&'()- 10-u 10-u
10-u4!10%-u&'()-s93F10%-u&'()-1!10%-u&'()-0-#10%-u&'()-%%%$%{%%%dEmbC 10T
'10%(&'()-Y,@10%(&'()-Y10%(&'()- "310%(&'()-
10%(&'()-m10%(&'()-%2&|&&''z''dEmbC 10T310%(&'()-
"10%(&'()-3l10%(&'()-10%(&'()--10%(&'()-Ff10%(&'()-'#(R(((Q))dEmbC 10T@#
10%(&'()-!M10%(&'()-l !10%(&'()-s10%(&'()- 10%(&'()-
910%(&'()-))O***$+x+dEmbC 10T,10%(&'()-Y+10%(&'()-) 10%(&'()-F(10%(&'()-
y&10%(&'()-$s10%(&'()-x++&,[,,- ---dYNC 10T 10( 10( 10(4 10%(&'()-
L3`10%(&'()- 110%(&'()- 0#10%(&'()- .10%(&'()--- -}-000a?YNC 10T!1S
@10%\\&'()-"10%\&'()-@!0"10%\\&'()-@"10%&'()-@s310%\&'()-0&z10%\&'()-F01|11
2I4J4K4xVH:C 10T 10\\ 10\\!9$#10%\\&'()-!9$#10%\\&'()-
`9$#10%p&'()-'!e9$#10%bb&'()-!S @10%  \  \&'()-K4L4Y4444J55uV7C
10s10%&'()-@@10%&'()-ym10%&'()-  10%&'()-sY !10%&'()-G0l%10%&'()-F
10\\5J6667,7S7aB7C 10s9L*10%&'()-L( 10%&'()-s&'10%&'()-!~"10%&'()-yl g
10%&'()-z10%&'()- S777.888z9|9dE)3 10%&'()-9310%&'()-LS2
"10%&'()-L0"10%&'()- &,/ 10%&'()-`-y10%&'()-9L*10%&'()-|9}9~999999/:_@3
10%&'(y10%@&'()- !,g10%&'()-s!10%@&'()-f10%@&'()-0%z10%@&'()-Y 



10 10 10/:Y:::;<<}[9_@3
10%!#10%@@&'()-!l10%@@&'()-z!0`!10%@@&'()-S!&`!10%@Q@Q&'()-SF Z 10%@&'()-
L 10%@&'()-<"<%<'<6<<<aB_@3 10%!310%@&'()-F 110%@&'()-
0-10%@&'()-L'10%@&'()-+10%@&'()-!#10%&'()-<<s=u=w=x=y=z==rdV73
10%&310%(&'()- 10@@ 10@@ 10@@%10%@@&'()-sys10%@@&'()-!610%@@&'()-3
,510%@&'()- =====>?aBdV73 10%& f&!10%(&'()-!> ,`!10%44&'()-3-
10%(&'()-S#F10%(&'()- 10%(&'()-m10%(&'()-?V???B@@@dEdV73 10%&10%(&'()-
Y`10%(&'()- `10%(&'()-3t!10%(&'()- 10%(&'()- 10%(&'()- @+AnAB2BBBaBdV73
10%&,#S 10%(&'()- !Z10%(&'()-l410%(&'()- !&10%((&'()-F&10%&'()-F10%(&'()-
B!CtCCCyDDaBdV73 10%&.910%(&'()-!F+
10%&'()-)10%(&'()-3'!10%(&'()-y&F10%(&'()-$10%(&'()-DDEcE{E|E}E~EExmbC3
10%&%10%'o&'()- 10( 10( 10(s410%(&'()-s9310%(&'()- 110%(&'()- 0#10%(&'()-
EEEEEEFdBmbC3 10%&!x  10%'o'o&'()-310%'o&'()- F10%'o&'()-lF
-10%'o&'()-@10%'o&'()-S& 10%'o&'()-FFFGnGGKHdBmbC3 



10%&!&$!10%'o'o&'()- L#10%'o&'()-3&!`10%'o&'()- `, 10%'o&'()-
&f10%'o&'()-z&f10%' &'()-zKHjHIIJ%JrJ`>mbC3
10%!@2#10%''&'()-30,10%'o&'()-@/T 10%'o&'()-3@,"10%'o&'()-!&$!10%'o'o&'()-
&$!10%X&'()- rJJwKyKzK{K|KKKuV73 10%10%/&'()-,&z10%/&'()- 10'o'o 10'o'o
10'o'oL4 10%'o'o&'()-!@2#10%'o'o&'()-3@2#10%' &'()-3KKKLL^M;NaBuV73
10%#10%/&'()-@&!10%/&'()-,10%/&'()- !S 10%//&'()-,  T 10%/&'()-`,  T
10%&'()-;NNNNNNNdEuV73 10%310%/&'()-`
+10%&'()-L'10%/&'()-@#F10%/&'()-F910%/&'()-y10%/&'()- NNNNN3OBO}^?uV73
10%.10%/&'()--10%/&'()-!@#10%//&'()-Z!,@L!10%##&'()-Z@@
10%&'()-310%#&'()-`BOgOPPQ{Q~QQaB773 10%
10/:10%/&'()-t9"10%/&'()-s710%/&'()-6410%/&'()-!1z#10%//&'()-010%/&'()-QQQQ
%RRRISgE73 10% 10/!10%GG&'()-@f10%G&'()-!10%&'()-!10%GG&'()-` %y10%G&'()-Y
10/ 10/ISiSuTTUaUU}^?E73 10% 10@, 10%G&'()-- 10%G&'()-!f
10%GG&'()-,f10%G&'()-!y10%GG&'()-,st10%G&'()-U6VZVVVWW^<E73 10%
10!S'10%55&'()-'!#10%G-G-&'()-!10%G&'()-!`10%&'()-@10%G&'()-@Y -10%G&'()- W
XX4XFXZX`XzX6E73 10! ,y,@10%&'()-:!,y,@10%;
;&'()-:!,y,@10%G@G@&'()-:!,y,@10%77&'()-:!x,y,@10%&'()-:S'10%G&'()-'`XaXbXc
XpXsX|XXXxY83 10! `LL!10%55&'()-Z l 10%&'()- s10%&'()-  10%&'()-& 10%&'()- 



10 10 10XXY1ZZZZyZ;xY83 10! 3910%@&'()-`,10%&'()-G!`LL!10%::&'()-Z
!`LL!10%&'()-Z !`LL!10%&'()-Z  ``LL!10%&'()-Z Z@[[[4\\\dExY83 10! 9#
10%&'()-&!`10%&'()-3L10%&'()- L9 "10%&'()-LM!10%&'()-
3910%&'()-\\4]h]]]!^a?xY83 10!
!3+10%+7+7&'()-3!R3+10%55&'()-3y)10%&'()-4&'10%&'()-9&10%&'()-
$10%&'()-!^r^^^____$_xmbC3 10! !&10%&'()- 10 10 10y410%&'()-
,9310%&'()-3y110%&'()-@0&10%&'()-3$_s_0```&aCaaBmbC3 10!
!s10%&'()-`10%&'()-SY10%&'()-S&310%&'()-
Sm"10%&'()-!10%HH&'()-CaEaHaQaaaobdBmbC3 10! !!'f
10%&'()-S&10%&'()-#@10%&'()-&!:10%&'()-`10%&'()-9!10%&'()-obqbrbsbtbbb1cdvT
23 !KF(10%&'()-!F(10%&&&'()-!Ny 10%@@&'()-%310%@&'()- 10 10
10l,10%&'()-Mdd%ee=fffxV4vT23 !!@
%L10%@@&'()-S!+F(10%kk&'()-!F(10%VV&'()-!AF(10%PP&'()- )F(10%i
i&'()-!c`F(10%&'()-ffffgkgg~];vT23 !!!C010%@@&'()- [010%@@&'()-
010%@y@&'()-f,10%@A&'()-  *10%@&'()- !D %L10%&'()-Sgggggh]hh;ivT23
!F!10%55&'()-%!0F!10%&&&'()-%!9F!10%&'()-%&10%5&'()- 10@@ 10@@ 10@@
'10%@@&'()-;i]ijkkellwU4vT23 ! ~F!10%kU
k&'()-%!F!10%55&'()-%!`F!10%55&'()-%!F!10%&'()-%!F!10%55&'()-%!F!10%&'()-%l
Amn8qqqqqqzodY:3 



! ~'l10% U&'()- 105 105
105SS,10%5&'()-f!SS,10%55&'()-f!F!10%55&'()-%!F!10%&'()-%qq.r5ssssss}^SH=3
! ~ 10 U 10 U 10 U10% U&'()- !D& "10%QxQx&'()-!3l  %10%  &'()-3l  %10%
&'()-10% U&'()-sssttuwaBSH=3 ! ~ 10S 10%b&'()-!9S 10%bb&'()-9S
10%z&'()-10%b&'()-F10%b&'()-&10%b&'()-wwuxx+yKyy~_@SH=3 ! ~ 1
#10%b&'()-F"10%b&'()-Y10%b&'()- iY10%U&'()-)!10%bb&'()-SG10%b&'()-
yyz5z~z{{{aB7=3 !  10bF610%b&'()- !9010%bb&'()-3 .10%b&'()-
)10%b&'()-&10%b&'()-F%10%b&'()-{{{|+|}}P~gE=3 !  10b!9$10%KK&'()-9$10%
&'()-!9$10%ZRZR&'()-!X9$10%&'()-&310%&'()- 10b 10bP~Y&zX6E=3 !
!Y`$10%__&'()-!MY`$10%mm&'()-!Y`$10%{{&'()-Y`$10%w&'()-!Y`$10%&'()-!t9$10%&
'()-lmno|rS43 !10%<&'()-`m10%<&'()-&F10%<&'()- 



10UU 10UU 10UU!Y`$10%UU&'()-!MY`$10%ZZ&'()-FkdErS43 !10`F"10%<&'()-
10%<&'()- &F 10%<&'()-  910%<&'()-  10%<&'()-#10%<&'()-b'dErS43
!10!10%<&'()-lf$10%<&'()-10%<&'()-,10%<&'()-!10%<&'()- 10%<&'()- VjdErS43
!10"10%<&'()-! 10%<&'()-Yl#10%<&'()-- 10%<&'()-F10%<&'()-10%<&'()-jz0dErS43
!10-10%<&'()-@,10%<&'()-)L!10%<&'()-
`'#10%<&'()-%!10%<&'()-9$10%<&'()-axmbC3 !1&F10%&'()- 10< 10<
10<F410%<&'()-s2&10%<&'()-110%<&'()-y/Z"10%<&'()-/wU3mbC3 !!tY#10%&'()-
!Y#10%#;#;&'()- !Y#10%( ( &'()-
!`F%10%99&'()-!`F%10%>>&'()-!{`F%10%&'()-4}[M?1 1066 1066
1066!xS)#10%66&'()-9!S)#10%DD&'()-9 L!#10%&'()-m! L!#10%66&'()-mY#10%D&'()-
&pdEM?1 1066 10` 9!10%&'()-&&10%&'()-"10%&'()-9310%&'()-10%&'()-&F10%&'()-
pkaBM?1 1066 1Lf'!10%&'()-!Yt10%&'()-L,z10%&'()-3#10%&'()-L
10%&'()-``!10%&'()-}#mdEM?1 1066
1&"10%&'()-9!10%&'()-10%&'()-&3!10%&'()-#10%&'()-L 10%&'()-u-{dEM?1 1066
1f,10%&'()- *910%&'()-@)!10%&'()-s'$10%&'()- &&!10%&'()-&`$f 10%&'()-)8xmbC
1066 1&Fy10%<&'()- 10 



10 104 10%&'()-F1y 10%&'()-`/#10%&'()-.s!10%&'()- '~a@mbC 1066  F$10%/
&'()- !(&z#10%<<&'()- 10%<&'()-#L10%<&'()-10%<&'()-910%<&'()-x^DC 1066
"10%<&'()- "10%<&'()- "10%<&'()- "10%<&'()- "10%<&'()-
"10%<&'()-F$10%<&'()- w]C) "10%<&'()- "10%<&'()- "10%<&'()- "10%<&'()-
"10%<&'()-5W:E "10%<&'()-w]C) "10%<&'()- "10%<&'()- "10%<&'()-
"10%<&'()-5W:E "10%<&'()- "10%<&'()-]C) "10%<&'()- "10%<&'()-5W:E
"10%<&'()- "10%<&'()- "10%<&'()- "10%<&'()-n8) "10%5W:E "10%<&'()-
"10%<&'()- "10%<&'()- "10%<&'()- "10%<&'()-x^D "10%5W:E "10%<&'()-
"10%<&'()- "10%<&'()- "10%<&'()- "10%<&'()- "10%<&'()- "10%<&'()-|]CD
"10%5W: "10%<&'()- "10%<&'()- "10%<&'()- "10%<&'()- "10%<&'()-5W:ErS9D
"10%5 "10%<&'()- "10%<&'()-< "10%<&'()-5W:E "10%<&'()- "10%<&'()-\BD "10%5
" "10%<&'()-5W:E "10%<&'()- "10%<&'()- "10%<&'()- "10%<&'()-sYD "10%5 "
"10%<&'() "10%<&'()- "10%<&'()- "10%<&'()-( "10%<&'()- "10%<&'()-
"10%<&'()-rS9D "10%5 "10%<&'()- "10%<&'()- "10%<&'()- "10%<&'()-
"10%<&'()-5W:E{\BD "10%5 " "10%<&'()- "10%<&'()- "10%<&'()-5W:E "10%<&'()-
"10%<&'()- \BD "10%5 " "10%<&'()-5W:E) "10%<&'()- "10%<&'()- "10%<&'()-
"10%<&'()- x^D "10%5 " "10%<&'()-5 "10%<&'()- "10%<&'()- "10%<&'()-
"10%<&'()- "10%<&'()- "10%<&'()-wX>D "10%5 "10%<&'()- "10%<&'()- "10%<&'()-
"10%<&'()- "10%<&'()-5W:Ec|[:D "10%5 \,$10%'&'()- ,$10%'&'()-
"10%<&'()-5W:E "10%<&'()- "10%<&'()-c !"/;vU4 "10 m10%9(9&'()-
&310%9(9&'()-10'10'10' 510%'&'()-  4g10%'&'()-' 24 10%'&'()-;@OCf|[:vU4 "10
F 10%9(9&'()- F10%9(9&'()- 10%9(9&'()- @`!10%9(9&'()- "10%9(9&'()-'
`L10%9(9&'()-ft+|[:vU4 "10  Y(!10%9(9&'()- &"10%9(9&'()-  @ !10%9x'9&'()-
`!10%9(9&'()- L!10%9(9&'()-'  "10%9(9&'()-vU4 "10 &10%d'&'()- @Y10%d'&'()-
&F10%d'&'()-109(9109(9109(9 ``010%9(9&'()-' .10%9(9&'()-!$'|[:vU4 "10
10%d'&'()- S10%d'&'()- fs10%d'&'()- 10%d'&'()- L0yf10%4$&'()-:'
yf10%%&'()-:'6P|[:vU4 "10   `10%d'&'()-  10%d'&'()-  Y&10%d'&'()-
$10%d'&'()- YZ10%d'&'()- ' y#10%d'&'()-Mgw|[:vU4 "10   *10%d'&'()- 3 (
10%d'&'()- y&#10%d'&'()-  3, !10%d'&'()- "10%d'&'()-' Y10%d'&'()-wt|[>14
"10d'9,10%d'&'()- 1!10%d'&'()-G &0 10%d'&'()-  .!10%d'&'()-  - 10%d'&'()-'
l+10%d'&'()-ZbA4 "10d' `y 10%q(&'()- "10%q(&'()- 910%q(&'()- Y10%q(&'()-
'Y10%q(&'()-10d'10d'ZJS|[:A4 "10d #10%q(&'()- 9`10%q(&'()- 9!10%q(&'()- Ll-
10%q(&'()-  3#10%'&'()-  L  t!10%q(&'()-3S b|[:A4 "10d sY%9$10%q(&'()- &#
10%q(&'()- &3" 10%q(&'()- & f 10%q(&'()-  -#10%q(&'()- & 10%'&'()- |'|[:A4
"10d 3!10%q(&'()-  C3.10%q(&'()- s/`10%q(&'()- +10%q(&'()- &*`!10%q(&'()-
( 10%q(&'()-'}~vU4 "1 @#10%'&'()- L10%'&'()- ,y10%'&'()-
'F10%'&'()-10q(10q(10q( y5, 10%q(&'()-Bl|[:vU4 "1   10%'&'()- F'10%'&'()- D
!10%'&'()-  ft10%'&'()-  3-10%'&'()-  F@ 10%'&'()-"7?L|[:vU4 "1  f
10%'&'()- Y#10%'&'()- s10%'&'()-  10%'&'()- L10%'&'()-
f#10%'&'()-L?vf|[:vU4 "1   9-#10%'&'()- )S 10%'&'()- Y(G10%'&'()-
3&`10%'&'()-  f# 10%'&'()- !10%'&'()->?@ANnvU4 "1 F  (10%#&'()-s
10%p'p&'()- B 10%8(&'()- 'F10%`8(`&'()-10'10'10' `010%'&'()-yFM|[9vU4 "1
!0F  



(10%zz&'()-s aF  (10%`#`&'()-s r&F  (10%&'()-s |F  (10%8(&'()-s F
(10%2#&'()-s F  (10%|"&'()-sMXnzY8vU4 "1  )10%`8(`&'()-   ( 10%`8(`&'()--
&'10%`8(`&'()--  F  (10%*&'()-s- $F  (10%x?x&'()-s-!TF  (10%&'()-sk|[NA4
"110`8(`10`8(`(10`8(` Lf2m%10%`8(`&'()- &010%`8(`&'()- @/10%`8(`&'()-
9-g10%`8(`&'()- `,`10%`8(`&'()->@|[:NA4 "110  L310%'&'()- 4#10%'&'()-
G#10%'&'()-   !10%'&'()- 8 !10%'&'()- &Fz10%'&'()-@ /|[:NA4 "110 x F@
10%F"&'()- F@ 10%N&&'()- #F10%'&'()- ,10%'&'()-  10%'&'()-
f#10%'&'()-/=F'x|[:NA4 "110 `-10%'&'()- +10%'&'()-  9*10%'&'()- ( 10%'&'()-
SF@ 10%m&'()- R F@ 10%   &'()-x4567DPUvU4 "1 10%&'&&'()- 10%&'&&'()-
'F10%&'&&'()-10'10'10' 0!10%'&'()- 3/#10%'&'()-Ud d|[:vU4 "1  &10%&'&&'()-
M10%&'&&'()-  &!10%&'&&'()-  10%&'&&'()- y 10%&'&&'()- @#10%&'&&'()-
d!q|[:vU4 "1  L3#10%f'f&'()- 3#10%&2 &&'()- z 10%&'&&'()- F 10%&'&&'()-
`!10%&'&&'()- 310%&'&&'()-qFJd|[:vU4 "1  )z10%&'&&'()- ,)z10%F 'F &'()-
'#10%&'&&'()- %10%&'&&'()- s#s10%&'&&'()- F"z10%&'&&'()-dgortz{|}_RE8 "1
10V}!V10V}!V10V}!V <3 10%V}!V&'()-Y+ 10%&'&&'()-z  210%&'&&'()- ,/
10%&'&&'()- -10%&'&&'()-}b|[:RE8 "1  &!10%L$(L&'()-} 10%L$(L&'()-
#10%L$(L&'()- 10%L$(L&'()- 310%L$(L&'()- 'Y10%L$(L&'()-bw(|[:RE8 "1
!10%L$(L&'()-} `!10%L$(L&'()- #10%L$(L&'()- :!10%L$(L&'()- F"10%L$(L&'()- F
!10%L%L&'()--_gq|[:RE8 "1  !s,#10%L$(L&'()-} U0s,#10%$(&'()- ( 10%L$(L&'()-
410%L$(L&'()- &10%L$(L&'()- f&10%L$(L&'()-sfY8 "1
`10%(&'()--10L$(L10L$(L10L$(L 



&`10%L$(L&'()- Ly510%L$(L&'()- is0$10%$(&'()-Y dPs,#10%!&'()-S_~{Z9fY8 "1
& $10%&'()- ?& $10%"&'()-L!"x& $10%    &'()- x010%(&'()- V 10%(&'()-l
4310%(&'()-QqzY8fY8 "1  Y$10%&'()- Y$10%>'&'()-  10%%&'()-  10%(&'()--
10%(&'()--!`& $10%f f &'()-q|[:fY8 "1   Y+`10%(&'()- c0L3%10%(&'()-&
s/10%(&'()- &y,10%(&'()- ' 10%(&'()- wY$10%Q(Q&'()-zY8 "1  l10%'&'()-M- KY
10%'&'()-- '310%'&'()--10(10(10(F3%10%(&'()-   l4&!10%(&'()- *|[:zY8 "1   ,
10%'&'()-  10%'&'()- e 10%l'l&'()- F10%'&'()- l 910%'&'()-
F10%'&'()-e|[:zY8 "1   s-10%'&'()-  s+10%'&'()-  6`&10% &'()- <0&10%'&'()-
10%'&'()-9 Y 10%'&'()-|[>zY8 "1   yS10%'&'()- 510%'&'()- h510%o'o&'()-
410%'&'()- 0S/10%'&'()- S/10%'&'()-(yX7 "1  `Y10%f>*f&'()-) sY10%f>*f&'()-
sm10%f>*f&'()- 9'lz10%f>*f&'()-10'10'10' @10%'&'()-(.<>M|[:yX7 "1
10%f>*f&'()- F%10%f>*f&'()-3 ,#z10%f>*f&'()- 10%f>*f&'()-1 s10%f>*f&'()-
s10%*>**&'()-|[:yX7 "1   w`S#10%>*&'()-& `!Z10%f>*f&'()- 10%f>*f&'()-
F@10%f>*f&'()-1 10%f>*f&'()-  10%a>*a&'()-"33{Z9yX7 "1   &3"10%fF%f&'()-
d,"10%>*&'()- ,"10%>*&'()- `+10%f>*f&'()-!@S#10%&s&s&'()-&
1S#10%I>*I&'()-&zY8 "1   10%yQ$y&'()- Ym10%yQ$y&'()-
&10%yQ$y&'()-10f>*f10f>*f&10f>*f@T10%f>*f&'()- L410%f>*f&'()-|[>zY8 "1   f
10%yQ$y&'()-` Y&310%yQ$y&'()-s ,,z10%-#&'()- ,,z10%?F"?&'()->
(10%yQ$y&'()-t "Y10%yQ$y&'()-nQD7 "1 10yQ$y10yQ$yy,4 10%yQ$y&'()-!m
10%yQ$y&'()-! 10%yQ$y&'()-10%yQ$y&'()-f10%yQ$y&'()- 10%yQ$y&'()-` oN-7
y'10%s$s&'()-y ,10%W#W&'()-' 3`10%sK%s&'()- Y10%sK%s&'()- Fm10%sK%s&'()-
y&10%sK%s&'()-y10yQ$y  "(*|[>-7 y'10 10%sK%s&'()-Z T,010%sK%s&'()-
"10%sK%s&'()-  10%sK%s&'()- !10%sK%s&'()-
}y'10%K%&'()-*,.024678nQD710sK%s10sK%ssyS)10%sK%s&'()-M (Y
10%sK%s&'()--10%sK%s&'()-9
10%sK%s&'()-3S10%sK%s&'()-9&z10%sK%s&'()-&89FRUZ]loN-7 #10%%&'()-s
10%%&'()- 10%%&'()- Z10%%&'()- l10%%&'()-
'l10%%&'()-s10sK%slnprtuvw~qdC#10%% &F10%$&'()-%10%10%10%(`*10%%&'()-mg
10%%&'()-ZF  10%%&'()-3-10%%&'()-F {Y8qdC# l10%$&'()-$!d, 10%$$&'()-!H,
10%//&'()- "10%$&'()-  10%$&'()-) `10%$&'()-|[>qdC# yFZ10%$&'()-s Y
110%$&'()-  (@10%#&'()- L@#10%$&'()-s F10% &'()-) |F10%p$p&'()-yX7
`10%L$%L&'()-) `#10%L$%L&'()- l10%L$%L&'()- y&
10%L$%L&'()-10$10$10$f)&10%$&'()-!#|[>yX7 ,10%L$%L&'()- "l10%L$%L&'()-
*10%L$%L&'()- L'10%L$%L&'()-1 L10%L$%L&'()-  '10%L$%L&'()-#%')+,-.;~qdC  &
10%`8(`&'()-10L$%L%10L$%L10L$%L&+10%L$%L&'()-910%L$%L&'()-,z10%L$%L&'()-
s10%L$%L&'()-;GLORUX|[:qdC  @10%`8(`&'()- YS10%`8(`&'()- @ 10%`8(`&'()-$
L10%`8(`&'()- &10%`8(`&'()-) F10%`8(`&'()-X\korux|[:qdC  l+10%`8(`&'()-
`010%`8(`&'()- F(10%`8(`&'()-$ !$ 10%`8(`&'()- " y10%`8(`&'()-)
10%`8(`&'()-x{}k^QD  10`8(`10`8(`10`8(`0S-10%`8(`&'()- Y"10%`8(`&'()-
@10%`8(`&'()-,&,S10%`8(`&'()- 610%`8(`&'()-|[:^QD   ( 10%'&'()-`
10%'&'()-` 10%'&'()- 310%'&'()- Y10%'&'()-
%y10%'&'()-cF)-F10%'&'()-!10%'&'()-S10%'&'()-l 10%'&'()- `610%'&'()-
"`y10%'&'()-  L010%'&'()-vU4-F1 y 10%`8(`&'()- 310%`8(`&'()-
l"10%`8(`&'()-' Ym10%`8(`&'()- & z10%`8(`&'()-10'10'10' |[:vU4-F1
!z10%`-&`&'()- 10%`&`&'()- 10%`8(`&'()- 10%`8(`&'()- 10%`8(`&'()-
10%`8(`&'()- *.|[:vU4-F1  3710%`8(`&'()-  



`-m10%`'`&'()-m /10%`8(`&'()- `*10%`8(`&'()- '10%`8(`&'()-
3%10%`8(`&'()-.024567DP`?-F1   F10%&'&&'()-
y&10%&'&&'()-10`8(`10`8(`-10`8(`"10%`8(`&'()-m3
@10%`8(`&'()-YM10%`8(`&'()-P`eilps|[:`?-F1   10%&'&&'()-(  10%&'&&'()-(
10%&'&&'()- f3 10%&'&&'()- L10%&'&&'()-) "F10%&'&&'()-svz}|[:`?-F1    -
10%&&&'()-( s - 10%6'6&'()-( 0 - 10%!&'()- 010%&'&&'()- y* 10%&'&&'()-) (
10%&'&&'()-{na@-F1   &'z10%'&'()-10&'&10&'&10&'&&F"m10%&'&&'()-
,10%&'&&'()- 10%&'&&'()- S610%&'&&'()-|[:na@-F1  s10%'&'()- 10%'&'()-
`10%&'()- `10%%&'()- 310%'&'()- Lm10%'&'()-|[:na@-F1  #10%'&'()- y
10%'&'()- (10%'&'()- #10%'&'()-y #10%&&'()-y  F10%'&'()-gZM@-F1
10#10#10#!F 10%#&'()-10%#&'()- 910%#&'()-s  3F1&'10%#&'()-  Lf,
10%'&'()-3X\|[:ZM@-F1  l`!10%^(&'()- 310%^(&'()- `!10%^(&'()- F
10%N^(N&'()- lF 10%^(&'()- &F10%^(&'()-m|[:ZM@-F1  Ll%z10%^(&'()-
`#10%^(&'()- } $10%&&'()- s,10%^(&'()- @#10%^(&'()-
&:!10%^(&'()-V8|[:ZM@-F1  9/310%^(&'()-  s-10%^(&'()- 9+10%^(&'()-
L&*10%^(&'()-  ("10%^(&'()- '10%^(&'()-EvU4-F1 10%'&'()-
&Y10%'&'()-10^(10^(10^( 7- 10%^(&'()-  y5S 10%^(&'()-
`0M$10%/]&/&'()-4{|[:vU4-F1  @10%'&'()- 10%'&'()-  10%'&'()- sm10%'&'()-
#10%'&'()- 10%'&'()-':|[:vU4-F1  s!@10%'&'()- Y#10%'&'()- ls!10%'&'()-
l#10%'&'()- y- 10%'&'()-  "10%'&'()--<|[:-410' 1!10%'&'()- /Z"10%'&'()-
y)'!10%'&'()-  '#10%'&'()-  @&10%'&'()- $ 10%'&'()-/bA410'  M!10%d'&'()-
S#10%d'&'()- 310%d'&'()- @L10%d'&'()- &Yz10%d'&'()-10'10'/C>|[:A410'
f10%d'&'()- &!10%d'&'()- S "10%d'&'()- ZS "10%Q$&'()- l &10%d'&'()-
10%d'&'()-Cxj|[:A410' l! 10%d'&'()- l10%d'&'()- l- 10%d'&'()- 3 310%d'&'()-
l10%d'&'()- 10%d'&'()-5M |[:A410'  *T10%d'&'()- Y)z10%d'&'()-
`'9!10%d'&'()- Y%`10%d'&'()-   &$10%d'&'()- Y" 10%d'&'()- @+z|[:-410d'
3Y4S10%d'&'()-  210%d'&'()- 31M10%d'&'()- f/10%d'&'()-  -10%d'&'()-
F@,10%d'&'()-.|bA410d'  10%&'&&'()- l `10%&'&&'()-  10%,&,&'()- U 10% '
&'()- 'Yy10%&'&&'()-10d'10d'|  K  



|[:A410d' -10%&'&&'()- `10%&'&&'()- `s10%&'&&'()- s10%&'&&'()-
&`!10%&'&&'()-  10%&'&&'()-H?|[:A410d' 3F10%&'&&'()- 10%&'&&'()-
10%&'&&'()- ff 10%&'&&'()- s`10%&'&&'()- 3@10%&'&&'()-2  |[:A410d'
e@/z#10%'&'()- - 10%&'&&'()-  9+10%&'&&'()-  L'10%&'&&'()- $Y10%&'&&'()-
!10%&'&&'()- ~]<10d'  m10%'&'()- &310%'&'()-10&'&10&'&(10&'&!-10%&'&&'()-3
910%&'&&'()-Z sy2 10%&'&&'()-3l1|[:~]<10d' l M!10%'&'()-- 10%'&'()-- 3
10%'&'()- `!10%'&'()-  #10%'&'()- 10%'&'()-1;Hq|[:~]<10d' `10%'&'()--
#10%'&'()-- !10%'&'()- 9!10%'&'()- 10%'&'()- #10%'&'()-qn$|[:~]<10d'
3"M!10%'&'()--  10%'&'()-- lT#10%'&'()- f 10%'&'()-  10%'&'()-
,-10%'&'()-i0<|[:~]<10d' 0`!10%'&'()-3- 3/#10%'&'()-- (9!10%'&'()-
3&#10%'&'()-  Y%10%'&'()- #S10%'&'()-<vU410 #910%&'&&'()- 10%&'&&'()-
10%&'&&'()- &'z10%&'&&'()-10'10'10' f5 10%'&'()- o!w|[:vU410
Y@#10%&'&&'()- 10%&'&&'()- 4"10%&'&&'()-  !10%&'&&'()- `10%&'&&'()-
10%&'&&'()-f*w2|[:vU410   `!10%&'&&'()- 3 M!10%&'&&'()- y 10%&'&&'()-
M!10%&'&&'()- @10%&'&&'()- 10%&'&&'()-J<   |[:vU410  -#10%&'&&'()-
-#10%u&&'()- +10%&'&&'()- L*410%&'&&'()- (,10%&'&&'()- '#10%&'&&'()-
@!!C"D"E"F"S"_"vU410 sm10%'&'()- &Y10%'&'()-10&M'&10&M'&10&M'& 3
10%&M'&&'()- S2z10%&'&&'()- 0 10%&'&&'()- _"d"s""'###|[:vU410
4"10%D&&'()-3  ` 10%'&'()-   !10%'&'()-  9 10%'&'()- @#y10%'&'()-
310%'&'()-#$$$D%%'|[:vU410  3&!10%'&'()- #10%'&'()- 10%'&'()- f 10%'&'()-
10%'&'()- /"10%'&'()-3'I'''T(((|[:vU410  3' 10%'&'()- &10%'&'()- s$
10%'&'()- "`!10%'&'()- 9!g10%'&'()- l 10%'&'()-()^))*o**|[:vU410
F110%'&'()-  /$10%'&'()- .10%'&'()- y, 10%'&'()- *y 10%'&'()-
s@)10%'&'()-**+++++++vU410 "s10%&'&&'()- &10%&'&&'()-
'Y10%&'&&'()-10'10'10' 4s!10%'&'()- `2y10%'&'()- +0--.:/D//|[:vU410
@10%&'&&'()- 910%&'&&'()- FfF"10%&'&&'()-  9!10%&'&&'()- sg#10%&'&&'()-
`!10%&'&&'()-//:000=11|[:vU410  9$`!10%&'&&'()- "10%&'&&'()- ! 10%&'&&'()-
3"10%&'&&'()- 10%&'&&'()- FM!10%&'&&'()-11O222M33|[:vU410  - 10%&'&&'()-
@,10%&'&&'()- s*s10%&'&&'()- )!10%&'&&'()- s'$10%&'&&'()-
%`!10%&'&&'()-34l5m5n5o5|555vU410  10%'&'()- 910%'&'()-
&F10%'&'()-10&&&10&&&10&&& sF4M!10%&&&&'()- ny/$10%'&'()-35556T666|[:vU410
10%'&'()- F 10%'&'()-   L10%'&'()-  F 10%'&'()- F& 10%'&'()-
,#10%'&'()-668887999|[:vU410  &!t!10%'&'()-  10%'&'()- 10%'&'()-
10%'&'()- y#10%'&'()-  !10%'&'()-9;::C;_;;<|[:vU410  3/"10%'&'()-
-l10%'&'()-  ) 10%'&'()- F'@#10%'&'()- `$s!10%'&'()-y
"10%'&'()-<<m=n=o=p=}===yX710  9`10%9(9&'()- yZ10%9(9&'()-
&Y10%9(9&'()-10'10'10' Y4 10%'&'()- 31`!10%'&'()-==H>>>=?@|[:yX710   Y
10%9(9&'()- "10%9(9&'()-   910%9(9&'()-  10%9(9&'()- S 10%9(9&'()-
"10%9(9&'()-@7AAA:BBC|[:yX710   S s!10%9(9&'()- #10%9(9&'()- ,m10%9(9&'()-
10%9(9&'()-  10%9(9&'()-  '10%9!$9&'()-CCCCCCCCCvU410  10%L#L&'()-
`10%L$(L&'()- Lm10%L$(L&'()- &Fz10%L$(L&'()-109(9109(9109(9 &
10%9(9&'()-CCCCCCC|[:vU410  ,&F10%L$(L&'()- `!f10%'&'()- @#s10%L$(L&'()-
10%L$(L&'()- z10%L$(L&'()- ,10%LQ'L&'()-CDD DDFF|[:vU410  s%#10%$(&'()-
%#10%$(&'()-  k%#10%L$(L&'()-  3 y 10%$(&'()- Y10%L$(L&'()-
s&10%$(&'()-@FFFFFFFFF~qdC10  s &F10%F)F&'()-10$((10$(10$( 10%$(&'()-
10%$(&'()-f``10%$(&'()-9f10%$(&'()-'FFFMGGG+H{Z9qdC10   @10%F)F&'()-
10%F)F&'()- l 10%F)F&'()- :F%10%t)t&'()-'!F%10%FF&'()-'
F%10%)&'()-'+H?HHHII+J|[:qdC10   10%F)F&'()- @-#10%F)F&'()- `!10%F'F&'()- s



10%F)F&'()- 10%F)F&'()- 910%F)F&'()-+JzJJKjKKK|[:qdC10   s"@10%F)F&'()- s
10%F)F&'()- 3"10%F)F&'()- 10%F)F&'()- 310%F)F&'()-
y`10%F)F&'()-KL2LLM1NN|[:qdC10   90`!10%FK%F&'()- f/m"10%F)F&'()- L(
10%F)F&'()- L'#10%F)F&'()- %10%F)F&'()-
L$10%F)F&'()-YN#O$O%O&O3OSO|P~PvU410 10%S+'S&'()- Qs!10%S+'S&'()-
s!10%D+'D&'()-  &F10%S+'S&'()-10F)F10F)F10F)F
93410%F)F&'()-~PPQQQQ#Q%Q+QvU410 f@Z10%D#D&'()- `10%S+'S&'()-
m10%S+'S&'()-10S+'S10S+'S10S+'S 10%S+'S&'()-G
Y10%S+'S&'()-+QIQLQQQlQwQyQ|[:vU410  s:10%S$S&'()- 10%+'&'()-
#x10%S+'S&'()- y10%S+'S&'()- @Y10%S+'S&'()- Q
10%Ss$S&'()--yQ|QQQQQQ{Z9vU410  $f#10% "&'()-t
$f#10%S"S&'()-t!l$f#10%cc&'()-t s@10%S &'()-@ Ls@10%+'&'()-@
YSZ10%S+'S&'()-QQQQQQQzY8vU410  L1T10%S#&S&'()-S Yy210%S+'S&'()-
710%S+'S&'()- 310%S+'S&'()-- t/10%
%&'()--!$f#10%&'()-tQRRR!R#R%R&R'RgJ=0110S+'S10S+'S,,10%S+'S&'()-+
10%S+'S&'()- 10%S+'S&'()-s 10%S+'S&'()- F<10%S+'S&'()-
710%X&&'()-'R(R5RURRRS9ToN-0 S 10%(&'()- 4z#10%(&'()-  3  10%(&'()-
`3%10%_#_&'()- (d`3%10%(&'()- &Y10%(&'()-10S+'S9TTTUU/V:V|[:-0  3f10%(&'()-
, 10%(&'()- 10%(&'()- `10%(&'()- F 10%(&'()- & 10%(&'()-:VVV8WBWEW}W|[:-0
&*F10%(&'()- &10%(&'()- F%10%(&'()- # 10%(&'()- !T 10%(&'()- S
10%(&'()-}WWXXXXXXX|obU4 &F10%sK(s&'()-10(10(10( ,210%(&'()- [.#10%_(_&'()-
L9-10%(&'()- +10%(&'()-XXFYYYYZ|[:bU4   10%sK(s&'()- Yf:10%sK(s&'()-
,10%sK(s&'()-  10%sK(s&'()- rY 10%&&'()-` Y 10%K(&'()-`ZEZZZ>[\\|[:bU4
s"10%sK(s&'()- ` 10%sK(s&'()- l&$10%sK(s&'()- sY10%sK(s&'()-
L310%sK(s&'()- l 10%sK(s&'()-\9^|^^$___|[:bU4  9,!10%sK(s&'()-
9F+M!10%sK(s&'()- L) 10%sK(s&'()- `'10%sK(s&'()-  f&`10%sK(s&'()- L
t!10%sK(s&'()-__````` `/`vU4 "10%'&'()- sl10%'&'()- 10%'&'()-
&Fz10%'&'()-10sK(s10sK(s10sK(s .s10%sK(s&'()-/``abccccc}\OB5 10'10'10'
10%'&'()- m10%'&'()-#10% '&'()-s y#10%'&'()-s  #10%"&'()-sccccccc|[:OB5 10
z10%&'()-  10%'&'()- 10%'&'()- s10%'&'()- y10%'&'()- 10%'&'()-cccccdd|[:OB5
10 hFf/10%\ %\&'()- s!10%#&'()- *s!10%|'|&'()- Z10%'&'()- i`& 10%'&'()-T
z10%%&'()-dd"d?dEdtdd|[:OB5 10 Y93 10%#&'()- ,Y93 10% & &'()- !&B
10%$&'()-F P"10%'&'()- 710%'&'()- y210%'&'()-ddddddd|[:OB5 10 L110%'&'()-
0Z10%'&'()- @)10%w%&'()- \@S#s10%'&'()- @`@S#s10%4$4&'()-
P@S#s10%D|%D&'()-dddddddddkNA410'10'fF+ 10%'&'()-F+ 10%'&'()- 10%'&'()-`
10%'&'()-3  10%'&'()- @910%'&'()-de e-eeMfggoN-4 Yl#10%%&'()-m
Yl#10%'&'()-m L#10%'&'()-t  L#10%P"&'()-t %L#10%'&'()-t
&310%'&'()-10'gSiJjkkkk|[:-4 Yl M0!10%T T&'()- .10%'&'()- ``-10%'&'()-
s#10%'&'()-  s#10%&&'()-  s#10%'&'()-klllllm mmvU4 "L10%sK(s&'()-
`10%sK(s&'()- l`m10%sK(s&'()- &Fz10%sK(s&'()-10&10&10&
0!10%&&'()-mqmmknnp]p|[:vU4  '10%s#s&'()-f sS 10%sK(s&'()- l"10%sK(s&'()-
:!10%sK(s&'()- 3  10%sK(s&'()- @ 10%sK(s&'()-]pcppqiqqq|[:vU4  93"
10%sK(s&'()- 10%sK(s&'()- sf@ 10%sK(s&'()- :!10%sK(s&'()- L,10%sK(s&'()-
'10%K(&'()-fqqrnrsHss|[:vU4  -'$10%&&'()- 9+10%sK(s&'()- L(G%10%s#s&'()-
'g#10%sK(s&'()- l%10%sK(s&'()- #310%sK(s&'()- sttttttttvU4 10%(&'()-
10%(&'()- &310%(&'()-10sK(s10sK(s10sK(s &4m 10%sK(s&'()-Z
n-'$10%K(&'()-ttuhuvww|\;vU4  L$10%h%h&'()-5uL$10%\'&'()- ;L$10%k(k&'()-
L$10%!&'()- L$10%&'()- "10%(&'()-wxxxxxxxxvU4 m10%$&'()-
%10%$&'()-10(10(10( l.10%(&'()-  S&10%(&'()- aY#10%'&'()-xxxxxyy|[:vU4  D,
`10%Km"K&'()-Y N,  `10%$&'()-Y 5,  



`10%<!<&'()-Y 10%$&'()- !10%$&'()- s10%&'()-yy%yWyYy\yiy|[:vU4  y10%$&'()-
3 F10%$&'()- l10%$&'()- &t10%$&'()- 9:10%"&'()- {9:10%$&'()-iyyyy
z%z/z|[:vU4  Y10%"&'()-z Y10%'$&'()-z +`Y10%$&'()-z Y10%$&'()-z Y10%&'()-z
s10%$&'()-/z7z=zIzizrztz|[>vU4  $10%$&'()-M 010%$&'()- y,M10%$&'()-  $
10%&'()- $ 10%$&'()-  +$ 10%$&'()-tzzzzzzz@{{vU4 B 10%"&"&'()-' Z  10%:
:&'()- 4 10%'&'()- & 10%'&'()-10C!10C!10C! +  10%C!&'()-{{+}}}&~~~|[:vU4 B
10%'&'()-Z L10%'&'()- 4 &10%'&'()-S  10%'&'()-  '!10%'&'()-
Y"10%'&'()-~~~~EL|[:vU4 B 3&-#10%'&'()-Z $`!10%'&'()-4 S#S 10%'&'()-
!Z10%'&'()-  910%'&'()- l10%'&'()-Ln|[:vU4 B 9010%'&'()-Z  .10%'&'()-4
-s!10%'&'()- F+10%'&'()-  )10%'&'()- 3(L!10%'&'()-IvU4 10%'&'()-
&F10%'&'()-10'10'10' 5 10%'&'()-  ss310%'&'()- 110%'&'()-u"|[:vU4
`!10%'&'()- ,&10%'&'()-    10%'&'()-f `m"10%'&'()-  10%'&'()-
"10%'&'()-+U|[:vU4  lZ"10%'&'()- L10%'&'()- Fs10%'&'()- 10%'&'()-
`10%'&'()- f "10%'&'()-MQ|[:vU4   /#10%'&'()- -@10%'&'()-  *f 10%'&'()-f )
10%'&'()- 3s'F"10%'&'()- !!10%'&'()-#$%&3SbvU4 ` 10%w&'()- T` 10%8(&'()-
&3y10%`8(`&'()-10'10'10' 6Z 10%'&'()-  1!10%'&'()-3bX|[:vU4  10%`8(`&'()-
L10%`8(`&'()- 10%`8(`&'()-  10%`8(`&'()-   10%`8(`&'()- `
10%>$>&'()--:|[:vU4  &10%`8(`&'()- s910%`8(`&'()- S10%`8(`&'()- f
10%`8(`&'()- "10%`8(`&'()- s910%`8(`&'()- < d|[:vU4  &'#10%`8(`&'()-
L%10%`8(`&'()- s$  10%`8(`&'()- sY" 10%`8(`&'()- s S 10%`8(`&'()-
#10%`8(`&'()- dw#|[:vU4  9010%`8(`&'()- @/g10%`8(`&'()- L-!10%`8(`&'()- `,
10%`8(`&'()- L`*10%`8(`&'()- `(10%`8(`&'()-hvU4 310%L$(L&'()-
&3y10%L$(L&'()-10`8(`10`8(`10`8(` L510%`8(`&'()- 9310%`8(`&'()-3
sy210%`8(`&'()-m|[:vU4   10%L$(L&'()- ff 10%L$(L&'()-  10%L$(L&'()-
,10%L$(L&'()-  "y10%L$(L&'()- 910%L$(L&'()-DB|[:vU4   10%L$(L&'()-
`"10%L$(L&'()-G  10%L$(L&'()- s10%L$(L&'()- F f10%L$(L&'()-
10%L$(L&'()-BvR|[:vU4  Lf#m10%L$(L&'()-  !10%L$(L&'()- `, s10%L$(L&'()-
10%L$(L&'()- `10%L$(L&'()- 10%L$(L&'()->>|[:vU4  &&-10%L$(L&'()-
`+10%L$(L&'()- 9*10%L$(L&'()- l(:10%L$(L&'()- &$10%L$(L&'()-  s %
10%L$(L&'()-9|[NA410L$(L10L$(L10L$(L LS5!10%L$(L&'()- &3M10%L$(L&'()-
L210%L$(L&'()- &s010%L$(L&'()-  .10%L$(L&'()-ku|[:NA410 Y10%'&'()- Y@
10%'&'()- #10%'&'()- 10%'&'()- 10%'&'()- & 10%'&'()-uZ|[:NA410   10%'&'()-
l!10%'&'()- 3 10%'&'()-  33s!10%'&'()- g10%'&'()-  S 10%'&'()-5.|[:NA410
Yf&@#10%'&'()-   @# 10%'&'()- F !&10%'&'()-  310%'&'()- s10%'&'()-
L10%'&'()-.[_r|[:-410' s3-10%'&'()- VF.#10%t't&'()-3 -g 10%'&'()-
Y+!10%'&'()- 



)s10%'&'()-   (10%'&'()-Qa@410'  (10%(&'()-: b (10%b hb
&'()-:!2(10%22&'()-: q"10%(&'()-9 S10%(&'()-10'10'Q\kmpsy|[:@410'
Jy10%%&'()- 10%(&'()- 310%(&'()- t10%(&'()- 4F s'10%44&'()- F
s'10%t#&'()-y}62|[:@410' Lf# (10%L$&'()-` @Lf# (10%#&'()-` Lf# (10%|&'()-`
&10%(&'()-& 910%(&'()-  y10% ' &'()-2468:;<=J~qdC10'
&3y10%'&'()-@10L$#10L$10L$ `10%L$&'()-10%L$&'()-l
`10%L$&'()-s10%L$&'()-JV[k^|[:qdC10' FS@10%'&'()- Yg 10%'&'()-  YS
10%'&'()-L "10%'&'()- &10%'&'()-) m10%'&'()-^YT|[:qdC10' 310%'&'()-
F&!10%'&'()- F&!10%%&'()-L 339!10%'&'()- Z"10%'&'()- )   10%'&'()-
TMm|[:qdC10' &!10%'&'()- 10%'&'()- Fs@10%'&'()-L 10%'&'()- 3910%'&'()-)
"10%'&'()-^K|[:qdC10' &-10%'&'()- +10%'&'()- )310%'&'()-L F(:!10%'&'()-
l&-#10%'&'()-) @  10%'&'()-]]^_`m|obU410 &Y10%'&'()-10'10'10' ,5 10%'&'()-
L `0:!10%'&'()-3 `0:!10%%&'()-3) F.`!10%'&'()-myJ|[:bU410   @ 10%'&'()-
10%'&'()-     10%'&'()-L  s@10%'&'()- " 10%'&'()-) m10%'&'()-DF|[:bU410
F#10%'&'()- F#10%t\&t&'()- 10%'&'()-L 10%'&'()- y10%'&'()-)
10%'&'()-F9|[:bU410   +:10%'&'()- )10%'&'()- 3'#10%'&'()-L s!&!10%'&'()-
l"10%'&'()-) :!10%'&'()-k5678|[NA41010'10'10' L3`10%'&'()- 1F10%'&'()- L
010%'&'()- l. 10%'&'()-) ,!10%'&'()-8EJPagp|[:NA41010 s-10%Lh"L&'()-
10%L$%L&'()- o`F 10%$%&'()-L F F 10%DD&'()- ]F F 10%@$%@&'()-)
L'310%L$%L&'()-pz}G|[:NA41010 3 #&10%L$%L&'()-   F"10%L$%L&'()- S
S10%L$%L&'()-L  10%@$%@&'()- 9!10%L$%L&'()-) Ns-10%&'()-G6{naT310
&Y10%&'&&'()-10L$%L10L$%L10L$%L 35!10%L$%L&'()-  4'10%L$%L&'()-
!%!10%LL&'()- %!10%L$%L&'()-K{|[:aT310  HF '10%bb&'()- \F '10%&&&'()-
10%&'&&'()-y #s10%&'&&'()- 10%&'&&'()- 910%&'&&'()-L{Z9aT310  Y"10%&'&&'()-
3S#10%&&&'()- 3S#10%'&'()-!4$0F '10%''&'()- F '10%&F"&&'()- F
'10%#&'()-|[9aT310 !n, (10%&'()- , (10%22&'()- |%%10%&&'()- M0%:10%%&'()-
(%:10% $ &'()- F%:10%&2#&&'()- "#$%2RzY810   Ss 10% d' 



&'()-f 'l10%d'&'()--10&b&%10&b&10&b&y,&10%&b&&'()- 5G10%&b&&'()- ,
(10%!'!&'()-R\$z"|[:zY810   S 10%&&'()- f"10%d'&'()- l @10%d'&'()-b
s10%$&'()-  \Ss 10%"&'()-f Ss 10%l l &'()-f"r9|[:zY810   10%d'&'()- lg
10%d'&'()-  F Ff10%d'&'()- b 10%d'&'()-  F10%d'&'()- &10%d'&'()-+nT|[:zY810
'!10%d'&'()- Y,& 10%&&'()-   $10%d'&'()-b f"F10%d'&'()-  `!10%d'&'()-
10%d'&'()-Te 0123?|obU410  ls10%sK(s&'()-10d'10d'10d' 3&310%d'&'()-b 31
10%d'&'()- /"10%d'&'()- 3f)9!10%d'&'()-?[|[:bU410   10%sK(s&'()-
y10%sK(s&'()- ,,10%sK(s&'()-b s10%sK(s&'()- 3 10%sK(s&'()-m
K"10%sK(s&'()-F|[:bU410    ( 10%sK(s&'()- /10%sK(s&'()- '10%sK(s&'()-b
m,f#10%&&'()-f y`10%%&'()-  @10%sK(s&'()- -G|[:bU410   10%;';&'()-
`,10%%&'()-Z "' 10%sK(s&'()-b O @@10%K(&'()-: @@10%G%&'()-:
L-10%sK(s&'()-GIUWY[]_mQ5410   10%)%)&'()-Mf
10%)%)&'()-M@910%)%)&'()-:10%)%)&'()-&310%)%)&'()-&  Jy110%)%)&'()-10%;';
&'()-:_abcdpru}\;10   0 s10%&'()-3 10%`8(`&'()-) s10%`8(`&'()-
LF10%H8(H&'()-10)%)10)%)%10)%)y*10%)%)&'()-`|[:}\;10   J"'$10%t&'()-
#:10%`8(`&'()- 10%`8(`&'()- hS&&10%8(&'()- F 310%K8(K&'()-f
`310%`8(`&'()-Udfik_B}\;10   JF&10%p$p&'()-& y3'10%p$p&'()--y'10%`8(`&'()-3
t"'$10%`8(`&'()- "'$10%W'&'()- "'$10%#&'()-kmnop}yX710   "10%Y1)Y&'()-
10%Y1)Y&'()- l10%Y1)Y&'()-)
&310%Y1)Y&'()-10p$p10p$p10p$p310%p$p&'()-f*w,|[:yX710    -10%Y1)Y&'()-
S"10%Y1)Y&'()- 10%Y1)Y&'()-  ,10%Y1)Y&'()-1 10%Y1)Y&'()-p
\%10%1)&'()-,}AK|[:yX710    & 10%Y1)Y&'()- $10%Y1)Y&'()- FY#10%Y1)Y&'()-
:10%Y1)Y&'()- 1  10%Y1)Y&'()-p y10%Y1)Y&'()- KC|[:yX710    $g10%Y1)Y&'()-
,#m 10%Y1)Y&'()- !10%Y1)Y&'()- Y10%Y1)Y&'()-1 3`m"10%Y1)Y&'()-p
@10%Y1)Y&'()-ns|[:yX710    l.`!10%Y1)Y&'()- `,10%Y1)Y&'()-  3+10%Y1)Y&'()-
s)10%Y1)Y&'()-1 ' 10%Y1)Y&'()-p S&#10%Y1)Y&'()-'()*7CHvU410  S10%X&&'()-
10%X&&'()- &310%X&&'()-10Y1)Y10Y1)Y10Y1)Y1 1s!10%Y1)Y&'()-3p
0&!10%Y1)Y&'()-HWZ|[:vU410   10%X&&'()- s`!10%X&&'()- y10%X&&'()-
`9"10%X&&'()-1 !10%X&&'()-p "10%X&&'()-9;|[:vU410   y'!10%X&&'()- y -
10%X&&'()- y'!10%X&&'()- S10%X&&'()-1 @10%X&&'()-p fz10%X&&'()-EL|[:vU410
S)10%X&&'()- `'S#10%X&&'()- S% 10%X&&'()- f"f 10%X&&'()-1 f m10%X&&'()-p
Y#10%X&&'()-)}.|[:-410X& @2&!10%X&&'()- @0L!10%X&&'()-  f/z#10%X&&'()-
,-:10%X&&'()-1 S,,10%X&&'()-p ,*10%X&&'()-^{bA410X&  10%&&'()-  @F
10%&&'()-  10%%&'()-& - 10%&&'()-& &F10%&&'()-10X&10X&#|c|[:A410X&
s10%&&'()-  ,10%&&'()- ,910%&&'()- , 10%&&'()- l"10%&&'()- Sl
10%&&'()-2"m|[:A410X&  #10%&&'()-  S 10%&&'()- f "10%&&'()- s!10%&&'()-
s!10%%&'()- T#10%&&'()-mB[S|[:A410X& ,/!10%&&'()- +`!10%&&'()- `*10%&&'()-
(`10%&&'()-  @'S10%&&'()- l%!10%&&'()-SvU410 "910%lD&l&'()- `10%lD&l&'()-
L10%lD&l&'()- & 10%lD&l&'()-10&10&10& 0`!10%&&'()-!y#|[:vU410
@10%lD&l&'()- SY@ 10%lD&l&'()- &!10%lD&l&'()- S3 &10%lD&l&'()-
f10%lD&l&'()- fS!10%li!l&'()-#pOR|[:vU410   f 10%lD&l&'()- 10%lD&l&'()-
,s`!10%lD&l&'()- @#10%lD&l&'()- 10%lD&l&'()-  @10%lD&l&'()-vU410
y&-s10%&&'()- s10%&&'()- &m10%&&'()- & 10%&&'()-10lD&l10lD&l10lD&l
"10%lD&l&'()- 8|[:vU410  `f10%%&'()-, f10%&'()-, _ Sl M10%Y6&Y&'()-  Sl
M10%&'()- 10%3%&'()-& S510%&&'()-8ARUeot|[:vU410  F10%&&'()-: `10%&&'()-Y
"L10%&&'()- 10%&&'()- 0  s10% &'()-,  



s10%&&'()-,tx|_>vU410   0@ f10%&&'()-`10%&&'()-` l+!10%&&'()-  l+!10%"&'()-
l+!10% " &'()-   "9$10%&&'()- :yX710  S "10%3x$3&'()- S "10%3&3&'()-)
`10%3&3&'()- %10%3&3&'()-10&10& 10&10%&&'()-:_|[NA410103&3103&3103&3 9-
"10%3&3&'()-' 3"10%&&'()- 3"10% %&'()-1 3"10%&&'()- S
"10%&&'()-`,|[:NA41010 9310%k&&'()- LL!10%k&&'()- l `!10%\k&\&'()-G
10%k&&'()- 1 ` 10%k&&'()- %10%k&&'()-,pA-|[:NA41010 y/'10%k&&'()-  l
"10%k&&'()-  l "10%G%&'()-  yg#10%k&&'()-`1 9'!10%k&&'()-
M10%k&&'()--JKLMZfkzvU410 "10%(&'()- S10%(&'()- 10%(&'()-
&y10%(&'()-10k&10k&10k& F110%k&&'()-z~|[:vU410    10%"&'()-l @
10%`%`&'()-l l10%(&'()- S10%(&'()- `L10%(&'()- & 10%(&'()- |[:vU410   X
`10%P%&'()-( JX `10%&&'()-( f10%(&'()- 10%(&'()- F10%'&'()-  10%(&'()-
#&(027cBvU410    s,10%&'()-@T10%&'()- ty10%&'()-  10%(&'()-F yy/10%(&'()-
`' 10%(&'()-79;<=>KW\}\;10   l 10%S+'S&'()- lZ10%S+'S&'()-) &
y10%S+'S&'()-1010'10s%10%&'()-10%&'()-\j)u|[:}\;10  !10%S+'S&'()- 3
,`10%S+'S&'()- 310%S+'S&'()-   M10%S+'S&'()-   10%S+'S&'()-) "10%S+'S&'()-
v.w|[:}\;10  &!L!10%S+'S&'()- "10%S+'S&'()- 3 10%S+'S&'()- ,"10%S+'S&'()-
`!10%S+'S&'()-) YS 10%S+'S&'()-wo2|[:}\;10   F1-10%S+'S&'()- / 10%S+'S&'()-
l.!10%S+'S&'()- lf, 10%S+'S&'()-  *10%S+'S&'()-) `'"10%+'&'()-\vU410
`10%%&'()- @&10%%&'()-10S+'S10S+'S10S+'S Y6s!10%S+'S&'()-  410%S+'S&'()-)
Y2-10%S+'S&'()-O# &|[:vU410  &!10%$&'()-y &!10%%&'()-y S 10%%&'()- S
10%%&'()- "S 10%$&'()-) !10%%&'()-&  vU410 "910%&&'()- L10%&&'()-
910%&&'()- &310%&&'()-10%10%10%) &!10%%&'()-y  o   b|[:vU410  fS&10%#&'()-
@ 10%&&'()- l@ 10%&&'()-  @10%&&'()- !10%&&'()-) ,@"10%&&'()-3iizY8vU410  @
'!10%&&'()-- S#10%&&'()-- !10%&&'()- 



- s10%&&'()--  10%&&'()--!#fS&10%&&&'()-f%bcder|obU410 &
10%@$@&'()-10&10&&10& `010%&&'()- ."10%&&'()-  3(!10%&&'()-
&#10%&&'()-r~|[:bU410  10%@$@&'()-g SF 10%@$@&'()- "10%@$@&'()-
,10%@$@&'()- 10%@$@&'()- 10%@$@&'()-'<|[:bU410  3:10%_"&'()-- 310%7#&'()- P
10%@$@&'()-   10%++&'()-g ':10%["![&'()- j10%!&'()-g<AOR||[:bU410
`#f10%$&'()- WS,10%l#&'()- F%10%@"@&'()-M Y Y10%!&'()-   Y Y10%@_"@&'()-
10%QQ&'()-z|[NA410105105105 S/f10%5&'()-  &S/f10%@$@&'()-  ) 10%&'()-G  p)
10%@$@&'()-G  #f10%@p @&'()-x|[:NA41010 Y!10%&$&&'()-M Y s'10%&$&&'()- Y
s'10%&&&'()- Y s'10%&"&&'()- F10%&$&&'()- y&10%&$&&'()-%rc;<|[:-410&$&
+!10%&$&&'()-  !10%&$&&'()-  !10%U"&'()-  !10%&$&&'()-  Y!10%#&'()-M
Y!10%*&'()-M<=>KWgbA410&$&  fm 10%(&'()-  %10%(&'()-  "10%(&'()- Z10%(&'()-
& y10%(&'()-10&$&10&$&'{' ,!!|[:A410&$& $10%(&'()- "10%(&'()- "10%%&'()-
Y"10%(&'()- @f 10%(&'()- S10%(&'()-!!!K"""+#|[:A410&$& ,  10%(&'()-
yS#10%(&'()- 10%(&'()-   L10%(&'()-  10%(&'()- &
10%(&'()-+#W###P$$W%|[:A410&$& )!10%(&'()- 3( 10%(&'()-  @&#10%(&'()-
%10%(&'()- Y f#M10%(&'()- !10%(&'()-W%%%,&}&&'''(')'|[NA41010(10(10(
3'!10%(&'()-  1M10%(&'()-  `010%(&'()- ,.#10%(&'()-
-10%(&'()-)'6'B'G'V'(Y(|[:NA41010 S$10%(&'()- `!10%(&'()- "10%(&'()-
&10%(&'()- l10%(&'()- &10%(&'()-Y(((9)A**-+|[:NA41010 `10%(&'()-
}@&10%/#/&'()- t!10%'&'()-3  3S10%(&'()- Y10%(&'()-  10%(&'()-
-+{++++++++vU410 10%@'@&'()- 10%@'@&'()- '310%@'@&'()-10(10(10( @
`10%(&'()- !10%(&'()-+++++++|[:vU410  @L10%,$,&'()-f  P@L10%'&'()-f
#&z10%@'@&'()- = 10%q$q&'()-  



10%@!@&'()- S10%@'@&'()-++,,#,G,R,|[:vU410  0 10%#'#&'()-   10%$&'()-
@`10%#"#&'()-& (`10%\\&'()-&  g`10%!!&'()-& P10%'&'()-R,U,X,e,p,,,|[:vU410
(10%#&'()-y &10%d%&'()- 0&10%&'()- 0&10%@$@&'()- '10%@'@&'()-
,10%@'@&'()-,,,,,,,|[:vU410   s-S10%A!A&'()- Y(10%'&'()- s%`10%@'@&'()-
@10%@}$@&'()-' @ U@(10%tmt&'()-y &(10%@'@&'()-y,----- -%-4-vU410
"`10%&&'()- 10%&&'()- 9l10%&&'()- &310%&&'()-10@'@10@'@10@'@
0s-S10%@'@&'()-4-~--.R///|[:vU410  10%&&'()- f!10%&&'()-  s!10%&&'()-
s!10%&&'()-  10%&&'()- Y &S10%&&'()-/0n00"1p11|[:vU410  "&!10%&&'()-
!10%&&'()- #10%&&'()- !10%&&'()- Y!10%&&'()-  10%&&'()-1k22334l4|[:vU410
@/!10%&&'()- -!10%&&'()- *s!10%&&'()-  )M10%&&'()- S' 10%&&'()- L$
10%k#&'()-l445555555vU410 10%&&'()- & 10%&&'()-10&10&10& Y4!10%&&'()-
2l10%&&'()- 31 10%&&'()-5557M777|[:vU410  ,3 10%&&'()- ,10%&&'()-
F10%&&'()-  @ 10%&&'()- # 10%&&'()- 10%&&'()-78V88:c:;|[:vU410
!M!10%&&'()- y, #10%&&'()- :!10%&&'()- #10%&&'()-  l&10%&&'()- @S10%&&'()-;
#<)<w<<<P=|[:vU410  ,90$10%&&'()-  .10%&&'()-  -10%&&'()-  Y+:10%&&'()-
)-10%&&'()- @3("10%&&'()-P==g>>>>>>>vU410 m10%yQ'y&'()-
&F10%yQ'y&'()-10&10&10& 6Z10%&&'()-3 s3`!10%/%&'()- 110%&&'()-
>>>!?O??K@|[:vU410  DSf#10%yQ'y&'()- Y   10%yQ'y&'()- y10%yQ'y&'()- l
M10%yQ'y&'()-  "310%yQ'y&'()- Y10%yQ'y&'()-K@@A0A~AAA|[:vU410  F
m10%yQ'y&'()- `10%yQ'y&'()- F 10%yQ'y&'()- l&10%yQ'y&'()-  10%yQ'y&'()-
L!10%yQ'y&'()-A8BBB(CCC|[:vU410  Y#S 10%yQ'y&'()- Y" 10%yQ'y&'()- S
3"10%yQ'y&'()-  Y10%yQ'y&'()- l@!10%yQ'y&'()-
l10%yQ'y&'()-C>DDDDGEE|[:vU410  .#10%yQ'y&'()- FL-10%yQ'y&'()-
+10%yQ'y&'()-  l*:10%yQ'y&'()- l(#10%yQ'y&'()- Y3%
10%yQ'y&'()-EG*G+G,G-G:GZGGvU410 s 10%&&'()- `s 10%b &b &'()-
&F10%&&'()-10yQ'y10yQ'y10yQ'y F710%yQ'y&'()-
3,2s!10%yQ'y&'()-4GGGGG~HH|[:vU410  @@&10%&&'()- @@&10%`$&'()- @10%A%&'()-
,) G10%&&'()- 10%&&'()- Ls10%&&'()-HHXIIMJJPLzY8vU410  iS,f#10%Y&Y&'()-m -
S,f#10%]k ]&'()-m - ( 10%^%&'()-- fY"S#10%$&'()-- zfY"S#10%)%&'()--!
fY"S#10%&'()-PLRLTLULVLWLdLLL}\;10   9 10%&&'()- 9 10% & &'()-
&Fz10%&&'()-10Y&Y010Y&Y10Y&Y10%Y&Y&'()- 10%Y&Y&'()-L'M~MMNN O|[:}\;10
f#10%&&'()-  f#10%%&'()-  &10%&&'()-  10%&&'()- !10%&&'()- )  F 



10%&&'()- OTOOOPZPP|[:}\;10   # 10%&&'()-  " 10%&&'()-   10%&&'()-
S10%&&'()- S10%/%&'()-) sy10%&&'()-PPPQQQ0R1R2R3R|[NA41010&10&10&
+10%&&'()- 9*'!10%&&'()- (10%&&'()- &#10%&&'()- )
Y%:10%&&'()-3RARjRRRRR|[:NA41010 l Y10%SeS&'()-   10%S#&S&'()-T
&s10%S+'S&'()-  &$10%m%&'()- b &$10%+'&'()-)
&Fz10%S+'S&'()-RRSSTVVV|[>14110+'@10%+'&'()- s@l%#10%+'&'()- @l%#10%+'&'()-
@l%#10%S%S&'()-  F10%S+'S&'()-) 10%S+'S&'()-VVVVVVV=WbA4110+' wS&10%"&'()-
`10%~&&'()- "L10%~&&'()- 910%~&&'()- &
z10%~&&'()-10+'10+'=W5XXY!Y"Y#Y$Y1Y{naT31 y&10%yQ$y&'()-10~&10~&`10~&&
f10%~&&'()-& y&@&10%2"2&'()-&!y&@&10%&'()- S&10%;
#&'()-1Y=YBYQY_YnYrY|[:aT31  10%yQ$y&'()- L 10%u"u&'()-@ JL 10%/Q$/&'()-@
"910%yQ$y&'()- 10%yQ$y&'()- s10%yQ$y&'()-rY}YYYYYY|[:aT31  @010%yQ$y&'()-
'10%yy&'()- &10%yQ$y&'()- s!`!M10%="=&'()- 10%yQ$y&'()-
10%yQ$y&'()-YYYYYYYYY~qdC1   &'lz10%'&'()-10yQ$y10yQ$y10yQ$y )10%yQ$y&'()-
10%yQ$y&'()-@10%yQ$y&'()-SY &10%yQ$y&'()-YYIZjZZZZ|[:qdC1  ej310%   &'()-
M03 y10%]&&'()- oS 10%))&'()-3Q  S 10%'&'()-3 Ff$10%B3%B&'()-)
(RFf$10%'&'()-ZZZZZZZ|[:qdC1  (10%'&'()- @%910%'&'()- @%910%+$&'()-Q
10%'&'()- 310%*&'()-)  0310%$&'()-ZZZ\v\x\y\z\{\|_RE81
10'10'10'f!:10%'&'()- .#10%'&'()-lQ .#10%W'W&'()-l ,s10%'&'()-) Y+
10%'&'()-{\\\E];^`)a|[:RE81  !10%f#f&'()- !10%x$&'()- !10%x$&'()-Q
!10%x$&'()- 10%x$&'()-) f&10%x$&'()-)acdeeeeeevU41  Y10%x$&'()-
&10%x$&'()-10#10#10#Q l!10%#&'()- l!10%x$&'()-)
l!10%x$&'()-ehWiXiYiZigisiivU41  f#10%3&3&'()- fm10%3&3&'()-
&F10%3&3&'()-10x$10x$10x$ l Z10%x$&'()-) !10%x$&'()-tiiiiiii|[:vU41   L
:!10%3 3&'()- 0L@10%3o$3&'()-s 3L@10%o$&'()-s fF10%3&3&'()- xfy10%&'()-)
fy10%3&3&'()-iiiiiiizY8vU41   !M10%6$6&'()-- f/10%3&3&'()-- L' 10%3&3&'()--
9Y10%3&3&'()-- L :!10%''&'()--!"`L :!10%&&&'()-iiij7jWjajbj|[:-4103&3 2
10%3&3&'()- - 10%3&3&'()- &*F 10%3&3&'()-   #10%3#3&'()-@ #10%3#3&'()-@
:!M10%a#a&'()-bjcjdjqjwjekknbA4103&3  !10%L$%L&'()-M Y:!10%$%&'()-m
Y:!10%L#L&'()-m 10%L$%L&'()- &10%L$%L&'()-103&3103&3nnpqsssss|obU410
&310%,',&'()-10L$%L10L$%L10L$%L !!10%L$%L&'()-f !!10%LL&'()-f
!!10%L$%L&'()-f !10% &$ &'()-Ms4ssssLtt|[:bU410  %#10%E(&E&'()-
10%,',&'()-   s10%,',&'()-  y10%,',&'()- 3&!10%'&'()-
3&!10%,',&'()-tUuuv4v~vv|[:bU410  T 10%,',&'()-  l10%,',&'()- @10%,',&'()-
@ 10%,',&'()- !10%,',&'()- !10%,',&'()- v,wwwx(yy|[:bU410  ("10%,',&'()-
$!10%,$,&'()- !!10%,',&'()- ,m"10%,',&'()- Ls!10%,',&'()-
!10%,',&'()-yyzzczzzzz|[NA41010,',10,',10,', l110%,',&'()- &0"10%,',&'()-
Y.10%,',&'()- F+10%,',&'()- )f 10%,',&'()-zzzzzzz|[:NA41010 fss10%x'&'()- _
10%&'()-s "10%x'&'()- Y10%x'&'()-  10%x'&'()- &310%x'&'()-zzzzzzz|[:NA41010
9!m 10%Qb Q&'()- Y310%x'&'()- 10%x'&'()- 10%x'&'()- y10%x'&'()-
10%x'&'()-zz{q}t}}}|[:NA41010  l110%x'&'()-  l110%!&'()- l/10%x'&'()-
["9'10%S$S&'()-t "9'10%k$k&'()-t M9!m 10%x'&'()-}}}}}}}}}}\;1010
310%&&'()- s10%&&'()- & y10%&&'()-10x''10x'10x'@10%x'&'()-3
L10%x'&'()-}}}}~ ~~|[:}\;1010 W @10%d.%d&'()-l  @10%&&'()-l "`10%&&'()-
0@10%"&'()-  3@10%&&'()-) F10%&&'()-~~"~%~(~+~6~|[:}\;1010  



10%&&'()- / 10%&&'()- ' 10%&&'()- ,10%&&'()- ,10%&&'()-)
,&G10%&&'()-6~N~Y~e~~~~~|`D}\;1010 f10%&&'()-Y9F10%&&'()-Z F#10%&&'()-
s!10%%&'()-- 2 10%&&'()-) F #S10%&&'()--~~~~~~~~~a@1010  3&10%f>'f&'()-
l10%f>'f&'()- & 10%f>'f&'()-10&10&10&f)10%&&'()-3 10%&&'()-Z~~W\|[:a@1010
FM!10%f>'f&'()- ,y #10%f>'f&'()- f!10%f>'f&'()-  - 10%f>'f&'()- l
10%f>'f&'()-  "10%f>'f&'()-U25P|[:a@1010  10%>'&'()- 10%f>'f&'()- 3
-10%f>'f&'()- 10%f>'f&'()- &S 10%f>'f&'()- 10%f>'f&'()-PdtW|[:a@1010 3@2
10%f>'f&'()- /10%f>'f&'()- E&:10%o!o&'()-- 7 &:10%>'&'()-- 0 10%f f&'()- `
10%"&'()-WvU410 #s10%'&'()- s10%'&'()- Lm10%'&'()- &
10%'&'()-10f>'f10f>'f10f>'f F5 10%f>'f&'()- 249|[:vU410  `!10%'&'()- S
10%'&'()- &"10%'&'()-   S 10%'&'()- F !10%'&'()- '!10%'&'()-9D;C|[:vU410
!'!10%'&'()- Fz#10%'&'()-Z `!10%'&'()- Y@$10%'&'()- 10%'&'()-  10%'&'()-C
Av|[:vU410  S,10%'&'()-   *10%'&'()- 59)10%<'<&'()- '10%'&'()- %!10%'&'()-
9$M!10%'&'()-v/|[NA41010'10'10' s410%'&'()- 2m10%'&'()-  s31!10%'&'()-
/s!10%'&'()- -10%'&'()-*}|[:NA41010  3 10%3)3&'()- 10%3)3&'()- l
10%3)3&'()-   `Z%10%0'&'()-s ]`Z%10%)&'()-s & 10%3)3&'()-25|[:NA41010
&:10%3)3&'()- f10%3)3&'()- `Y10%3)3&'()- `s!10%3)3&'()-  s!10%3)3&'()-
FL#10%3)3&'()-jj|[:NA41010 L"- 10%3)3&'()- L!G10%3)3&'()- l"10%3)3&'()-
Lt!10%3)3&'()-  ` F10%3)3&'()- `&!10%3)3&'()-/&|[:NA41010 &-S 10%3)3&'()-
&f,:!10%3)3&'()- &*:10%3)3&'()- )10%3)3&'()-  ss'  10%3)3&'()-  9L$@
10%3'3&'()-&vU410 310%'&'()- &10%'&'()-103)3103)3103)3 6&!10%3)3&'()-  2
10%3)3&'()- C`/,#10%)&'()-Z|Z9vU410  3f&$10%j'j&'()-!x3f&$10%omom&'()-
3f&$10%y'y&'()- 3f&$10%'&'()- "10%'&'()- ss-10%'&'()-()*+8DSYvU410
`10%sK(s&'()-( F"10%sK(s&'()-' 10%sK(s&'()- S&10%sK(s&'()-10"10"10"
3f&$10%"&'()-Yadgp~}]=vU410 > :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-% f)10%sK(s&'()- 10%sK(s&'()-   10%sK(s&'()-p4vU410;c 8!>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> 



:!10%sK(s&'()-%> :!10%sK(s&'()-%cCvU410;c> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%(>
:!10%sK(s&'()-%gG'v> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%;c
8!> :!10%sK(s&'()-%> :!10%sK(s&'()-%p4v> :;c 8!!> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%lL0>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%lL00> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%;c 8!> :!10%sK(s&'()-%P00>
:!10%sK(s&'()-%;c 8!> :!10%sK(s&'()-%> :!10%sK(s&'()-%> 



:!10%sK(s&'()-%> :!10%sK(s&'()-%cG+> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%"$%&hL0+> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%;c 8!&()*+,.kO/+> :!10%sK(s&'()-%>
:!10%sK(s&'()-%;c 8!> :!10%sK(s&'()-%%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%.012567kO+> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%78<BEFGdH,+> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%;c 8!GJKLMNUkO/+>
:!10%sK(s&'()-%> :!10%sK(s&'()-%;c 8!> :!10%sK(s&'()-%> 



:!10%sK(s&'()-%> :!10%sK(s&'()-%UXYZ]^_kO+> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%_`acefghL0+> :!10%sK(s&'()-%)>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%;c
8!gjklmoukK++> :!10%sK(s&'()-%> :!10%sK(s&'()-%;c 8!> :!10%sK(s&'()-%%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%uwxy|}~kO+> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%~hL0+> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%;c 8!kO/+>
:!10%sK(s&'()-%> :!10%sK(s&'()-%;c 8!> :!10%sK(s&'()-%%> 



:!10%sK(s&'()-%> :!10%sK(s&'()-%kO+> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%dH,+> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%;c 8!kO/+> :!10%sK(s&'()-%>
:!10%sK(s&'()-%;c 8!> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%kO+>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%lL,+> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%;c 8!p4+;
c 8!> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> 



:!10%sK(s&'()-%> :!10%sK(s&'()-%gG+> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%lL0+> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%;c 8!> :!10%sK(s&'()-%P4+> :!10%sK(s&'()-%;c 8!>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%gK/>
:!10%sK(s&'()-%(> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%(>
:!10%sK(s&'()-%(> :!10%sK(s&'()-%> :!10%sK(s&'()-% hH,/> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%)> :!10%sK(s&'()-%> :!10%sK(s&'()-%;c 8!
kO3>> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> 



:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%
"#$+-.gG+3> :!10%sK(s&'()-%&> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%;c 8!> :!10%sK(s&'()-%./12456L03> :!10%sK(s&'()-%;c 8!>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%68;
<=@ABgK/> :!10%sK(s&'()-%%> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%(> :!10%sK(s&'()-%>
:!10%sK(s&'()-%BCDGIJKhL0/> :!10%sK(s&'()-%> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%> :!10%sK(s&'()-%;c 8!KLMNOPQRSpUH;
.10sK(s010sK(s10sK(s!> :!10%sK(s&'()-%;c 8!> :!10%sK(s&'()-%>
:!10%sK(s&'()-%> :!10%sK(s&'()-%S`l{|[;H;.10sK(s01s!10%fe'f&'()-,
3&*10%fe'f&'()- ``10%fe'f&'()- "10%fe'f&'()- F10%fe'f&'()-(
,&10%fe'f&'()-gK/.1s!10%fe'f&'()-,1s!10%fe'f&'()-,&1s!10%fe'f&'()-,1s!10%fe
'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,lL0/.1s!10%fe'f&'()
-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!gK+.1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,,1
s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,lL0+.1s!10%fe'f&'()-,1s!10%f
e'f&'()-,1s!10%fe'f&'()-,;cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-, c'+;
cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%
fe'f&'()-, dD+;
cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%
fe'f&'()-,1s!10%fe'f&'()-,
!")+gG'+1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-,+-/2589_#;
cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%
fe'f&'()-,9:<>@BEdD;
cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%
fe'f&'()-,1s!10%fe'f&'()-,EHKLMPQgG+;
c1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-,QSUVZ^_c';
;cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10
%fe'f&'()-,_djlmnpqlL0c1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!1
0%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,qrst{}~lL00c1s!
10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!1s!10%fe'f&'()-,~P40c1s!10%fe'f&'()-,;
cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,cG+1s!
10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()
-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,dH,+1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10
%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!kO/+1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,kO+1s!10%fe'f&'()-,1s!
10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()
-,1s!10%fe'f&'()-,hL0+1s!10%fe'f&'()-,)1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!1
0%fe'f&'()-,1s!10%fe'f&'()-,;cv)q!kK++1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!1s!10%fe'f&'()-,,1s!10%fe'f&'()-,1s!10%fe'f&'()-,kO+1s!10%fe'f&'()-,1s
!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,,1s!10%fe'f&'
()-,1s!10%fe'f&'()-,hL0+1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!
10%fe'f&'()-,1s!10%fe'f&'()-,;cv)q!kO/+1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!1s!10%fe'f&'()-,,1s!10%fe'f&'()-,1s!10%fe'f&'()-,kO+1s!10%fe'f&'()-,1s
!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,,1s!10%fe'f&'
()-,1s!10%fe'f&'()-,dD(+1s!10%fe'f&'()-,e1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s
!10%fe'f&'()-,1s!10%fe'f&'()-,;cv)q! gK++1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,
!cG+1s!10%fe'f&'(1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f
&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,!"#*+-.lL0+1s!10%fe'f&'()-,1s!10%fe'f
&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!./2345:lP0+1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,:;
=>?BClP+1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!
10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,CDEGIKLhH,+1s!10%fe'f&'()-,1s!
10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!LPTUVY_gG'+1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!1s!10%fe'f&'()-,(1s!10%fe'f&'()-,1s!10%fe'f&'()-,_acehjl_?+1s!10%fe'f1
s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'
()-,1s!10%fe'f&'()-,lmnuwy{hH(+1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'
()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!{~cG'+1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,_?+1s!10%fe'f1s!10%fe'
f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!1
0%fe'f&'()-,hL0+1s!10%fe'f&'()-,s1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f
&'()-,1s!10%fe'f&'()-,;cv)q!kO/+1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!1s!10%fe'f&'()-,,1s!10%fe'f&'()-,1s!10%fe'f&'()-,oS+1s!10%fe'f&'()-,1s
!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,,1s!10%fe'f&'
()-,1s!10%fe'f&'()-,hL0+1s!10%fe'f&'()-,)1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s
!10%fe'f&'()-,1s!10%fe'f&'()-,;cv)q!pT4+1s!10%fe'f&'()-,1s!10%fe'f&'()-,;
cv)q!1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,kK+1s!10%fe'f1s!10%fe'
f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,1s!10%fe'f&'()-,(1s!10%fe'f&'()-,(1s
!10%fe'f&'()-,a@1 33`m10%`'`&'()-f
3&y10%`'`&'()-(10fe'f10fe'fe10fe'f1s!10%fe'f&'()-,;
cv)q!%9}]=@n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?* 3.10%`'`&'()-
310%`'`&'()- 3"L10%`'`&'()-9:;STUVp4@;
ch6G!n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'
()-?*VZ[\abghkK/n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*(n!10%`'`&'()-
?*n!10%`'`&'()-?*n!10%`'`&'()-?*(n!10%`'`&'()-?*hmnstyzgK+n!10%`'`&'()-?*n!
10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*(n
!10%`'`&'()-?*hL0+n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()
-?*n!10%`'`&'()-?*;ch6G!kO/+n!10%`'`&'()-?*n!10%`'`&'()-?*;
ch6G!?n!10%`'`&'()-?**n!10%`'`&'()-?*n!10%`'`&'()-?*kO+n!10%`'`&'()-?*n!10%
`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?**n!10%`'`&'()-?*n!10
%`'`&'()-?*hL0+n!10%`'`&'()-?*)n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?
*n!10%`'`&'()-?*;ch6G!kK++n!10%`'`&'()-?*n!10%`'`&'()-?*;
ch6G!?n!10%`'`&'()-?**n!10%`'`&'()-?*n!10%`'`&'()-?*kO+n!10%`'`&'()-?*n!10%
`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?**n!10%`'`&'()-?*n!10
%`'`&'()-?*hH,+n!10%`'`&'()-?*)n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?
*n!10%`'`&'()-?*;ch6G!kO/+n!10%`'`&'()-?*n!10%`'`&'()-?*;
ch6G!?n!10%`'`&'()-?**n!10%`'`&'()-?*n!10%`'`&'()-?*cG+n!10%`'`n!10%`'`&'()
-?*&n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'(
)-?*dH,+n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'
`&'()-?*;ch6G!kO/+n!10%`'`&'()-?*n!10%`'`&'()-?*;
ch6G!n!10%`'`&'()-?*?n!10%`'`&'()-?*n!10%`'`&'()-?*  



kO+n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()
-?*?n!10%`'`&'()-?*n!10%`'`&'()-?*hL0+n!10%`'`&'()-?*)n!10%`'`&'()-?*n!10%`
'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*;
ch6G!!'kK++n!10%`'`&'()-?*n!10%`'`&'()-?*;
ch6G!?n!10%`'`&'()-?**n!10%`'`&'()-?*n!10%`'`&'()-?*')+,/23cG+n!10%`'`&'(n!
10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!
10%`'`&'()-?*345<>@AhH,+n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`
'`&'()-?*n!10%`'`&'()-?*;ch6G!AEHIJKMgK++n!10%`'`&'()-?*n!10%`'`&'()-?*?;
ch6G!n!10%`'`&'()-?*(n!10%`'`&'()-?*n!10%`'`&'()-?*MOQRVZ[cG+n!10%`'`&'(n!1
0%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*(n!10%`'`&'()-?*n!
10%`'`&'()-?*[\]_acdhH,+n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`
'`&'()-?*n!10%`'`&'()-?*;ch6G!dhlmnqxgG'+n!10%`'`&'()-?*n!10%`'`&'()-?*;
ch6G!n!10%`'`&'()-?*(n!10%`'`&'()-?*n!10%`'`&'()-?*xz{|~kO+n!10%`'`&'()-?*n
!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n
!10%`'`&'()-?*hL0+n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()
-?*n!10%`'`&'()-?*;ch6G!kO/+n!10%`'`&'()-?*n!10%`'`&'()-?*;
ch6G!?n!10%`'`&'()-?**n!10%`'`&'()-?*n!10%`'`&'()-?*kO+n!10%`'`&'()-?*n!10%
`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?**n!10%`'`&'()-?*n!10
%`'`&'()-?*hL0+n!10%`'`&'()-?*)n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?
*n!10%`'`&'()-?*;ch6G!kO/+n!10%`'`&'()-?*n!10%`'`&'()-?*;
ch6G!?n!10%`'`&'()-?**n!10%`'`&'()-?*n!10%`'`&'()-?*kO+n!10%`'`&'()-?*n!10%
`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?**n!10%`'`&'()-?*n!10
%`'`&'()-?*dH,+n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*
n!10%`'`&'()-?*;ch6G!kO/+n!10%`'`&'()-?*n!10%`'`&'()-?*;
ch6G!n!10%`'`&'()-?*?n!10%`'`&'()-?*n!10%`'`&'()-?*kO+n!10%`'`&'()-?*n!10%`
'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*?n!10%`'`&'()-?*n!10%
`'`&'()-?*hL0+n!10%`'`&'()-?*)n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*
n!10%`'`&'()-?*;ch6G!kO/+n!10%`'`&'()-?*n!10%`'`&'()-?*;
ch6G!?n!10%`'`&'()-?**n!10%`'`&'()-?*n!10%`'`&'()-?*kO+n!10%`'`&'()-?*n!10%
`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?**n!10%`'`&'()-?*n!10
%`'`&'()-?*
dH,+n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'(
)-?*;ch6G!"kO/+n!10%`'`&'()-?*n!10%`'`&'()-?*;
ch6G!n!10%`'`&'()-?*?n!10%`'`&'()-?*n!10%`'`&'()-?*"$%&)*+kO+n!10%`'`&'()-?
*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*n!10%`'`&'()-?*?n!10%`'`&'()-
?*n!10%`'`&'()-?*+,-2456hL0+n!10%`'`&'()-?*)n!10%`'`&'()-?*n!10%`'`&'()-?*n
!10%`'`&'()-?*n!10%`'`&'()-?*;ch6G!69:;<=>?kPC6n10`'`10`'`n!10%`'`&'()-?*;
ch6G!?n!10%`'`&'()-?**n!10%`'`&'()-?*n!10%`'`&'()-?*?@MYhnqtoN- .10%'&'()-
F"10%'&'()- 910%'&'()- "10%'&'()- 3910%'&'()-
f&10%'&'()-`10`'`t}gG+t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t
!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-lP0+t!10%'&'()-H-t!10%'&'()-H-t!10%'&
'()-H-t!10%'&'()-H-;c;
DZ!t!10%'&'()-H-lL0t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10
%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-gK+0t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-gK0t!10%'&'()-H-t!10%'&'()-H-t!10
%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-hH,0t!10%'&'()
-H-)t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-;c;DZ!
gK+0t!10%'&'()-H-t!10%'&'()-H-H;c;
DZ!t!10%'&'()-H-(t!10%'&'()-H-t!10%'&'()-H-cG0t!10%'&'(t!10%'&'()-H-t!10%'&
'()-H-t!10%'&'()-H-t!10%'&'()-H-(t!10%'&'()-H-t!10%'&'()-H-
"#%&lL00t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-;
c;DZ!&'*+,-.lP40t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-./12378lP0t!10%'&'()-H-t!10%'&'()
-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-89<BFGH
dH,0t!10%'&'()-H-&t!10%'&'()-H-&t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!HJKLMNUkO/0t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!t!10%'&'()-H-Ht!10%'&'()-H-t!10%'&'()-H-UXYZ\]^kO0t!10%'&'()-H-t!10%'&'(
)-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-Ht!10%'&'()-H-t!10%'&'()-H-^_`gi
jkhL00t!10%'&'()-H-)t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!knopqrtkO/0t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!Ht!10%'&'()-H--t!10%'&'()-H-t!10%'&'()-H-tvwx{|}kO0t!10%'&'()-H-t!10%'&'
()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H--t!10%'&'()-H-t!10%'&'()-H-}~dH
,0t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!kO/0t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!t!10%'&'()-H-Ht!10%'&'()-H-t!10%'&'()-H-kO0t!10%'&'()-H-t!10%'&'()-H-t!1
0%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-Ht!10%'&'()-H-t!10%'&'()-H-hL00t!10%'&'
()-H-)t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!kO/0t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!Ht!10%'&'()-H--t!10%'&'()-H-t!10%'&'()-H-kO0t!10%'&'()-H-t!10%'&'()-H-t!
10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H--t!10%'&'()-H-t!10%'&'()-H-dH,0t!10%'&
'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!kO/0t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!t!10%'&'()-H-Ht!10%'&'()-H-t!10%'&'()-H-kO0t!10%'&'()-H-t!10%'&'()-H-t!1
0%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-Ht!10%'&'()-H-t!10%'&'()-H-hL00t!10%'&'
()-H-)t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!pT40t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-kO0t!10%'&'t!10%'&'()-H-(t!10%'&'
()-H-t!10%'&'()-H-t!10%'&'()-H-(t!10%'&'()-H-(t!10%'&'()-H-
dH,0t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-;c;DZ!
kO/0t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!t!10%'&'()-H-Ht!10%'&'()-H-t!10%'&'()-H-oS0t!10%'&'()-H-t!10%'&'()-H-t!1
0%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-Ht!10%'&'()-H-t!10%'&'()-H-
')*+hL00t!10%'&'()-H-)t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-;
c;DZ!+./0124kO/0t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!Ht!10%'&'()-H--t!10%'&'()-H-t!10%'&'()-H-4678;
<=kO0t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H--t!10
%'&'()-H-t!10%'&'()-H-=>?EHIJhL00t!10%'&'()-H-)t!10%'&'()-H-t!10%'&'()-H-t!
10%'&'()-H-t!10%'&'()-H-;c;DZ!JLMNOPUkO/0t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!Ht!10%'&'()-H--t!10%'&'()-H-t!10%'&'()-H-UXYZ\]^kO0t!10%'&'()-H-t!10%'&'
()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H--t!10%'&'()-H-t!10%'&'()-H-^_bd
ghidH,0t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!ilmnorxkK+0t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!t!10%'&'()-H-Ht!10%'&'()-H-t!10%'&'()-H-xz{|~kO0t!10%'&'()-H-t!10%'&'()-
H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-Ht!10%'&'()-H-t!10%'&'()-H-hL00t!1
0%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!kO/0t!10%'&'()-H-t!10%'&'()-H-;c;
DZ!Ht!10%'&'()-H--t!10%'&'()-H-t!10%'&'()-H-kO0t!10%'&'()-H-t!10%'&'()-H-t!
10%'&'()-H-t!10%'&'()-H-t!10%'&'()-H--t!10%'&'()-H-t!10%'&'()-H-a@t!10%
10%s(s&'()- & 10%s(s&'()-(10'10'10't!10%'&'()-H-;c;
DZ!}]=@t!14I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'- &10%s(s&'()-
s-10%s(s&'()- Y"10%s(s&'()- !"#p4@;c
.IVq!4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%
s(s&'()-'-#'()./45kK/4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-(4I!10
%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-(4I!10%s(s&'()-'-5:;
@AFGLgK+4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!
10%s(s&'()-'-4I!10%s(s&'()-'-(4I!10%s(s&'()-'-LMPUWXYhL0+4I!10%s(s&'()-'-4I
!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!Y[\]^_ekO/+4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!'4I!10%s(s&'()-'--4I!10%s(s&'()-'-4I!10%s(s&'()-'-eghilmnkO+4I!10%s(s&
'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'--4I!1
0%s(s&'()-'-4I!10%s(s&'()-'-nopwyz{hL0+4I!10%s(s&'()-'-)4I!10%s(s&'()-'-4I!
10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!{kO/+4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!'4I!10%s(s&'()-'--4I!10%s(s&'()-'-4I!10%s(s&'()-'-kO+4I!10%s(s&'()-'-4
I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'--4I!10%s(s&'
()-'-4I!10%s(s&'()-'-dH,+4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I
!10%s(s&'()-'-4I!10%s(s&'()-'-;c .IVq!kO/+4I!10%s(s&'()-'-4I!10%s(s&'()-'-;
c
.IVq!4I!10%s(s&'()-'-'4I!10%s(s&'()-'-4I!10%s(s&'()-'-kO+4I!10%s(s&'()-'-4I
!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-'4I!10%s(s&'(
)-'-4I!10%s(s&'()-'-hL0+4I!10%s(s&'()-'-)4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I
!10%s(s&'()-'-4I!10%s(s&'()-'-;c .IVq!kO/+4I!10%s(s&'()-'-4I!10%s(s&'()-'-;
c
.IVq!'4I!10%s(s&'()-'--4I!10%s(s&'()-'-4I!10%s(s&'()-'-kO+4I!10%s(s&'()-'-4
I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'--4I!10%s(s&'
()-'-4I!10%s(s&'()-'-dH,+4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I
!10%s(s&'()-'-4I!10%s(s&'()-'-;c .IVq!kO/+4I!10%s(s&'()-'-4I!10%s(s&'()-'-;
c
.IVq!4I!10%s(s&'()-'-'4I!10%s(s&'()-'-4I!10%s(s&'()-'-kO+4I!10%s(s&'()-'-4I
!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-'4I!10%s(s&'(
)-'-4I!10%s(s&'()-'-hL0+4I!10%s(s&'()-'-)4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I
!10%s(s&'()-'-4I!10%s(s&'()-'-;c .IVq!
kO/+4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!'4I!10%s(s&'()-'--4I!10%s(s&'()-'-4I!10%s(s&'()-'-kO+4I!10%s(s&'()-'-4
I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'--4I!10%s(s&'
()-'-4I!10%s(s&'()-'-!#$%dH,+4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-
'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!%'()*+1kO/+4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!4I!10%s(s&'()-'-'4I!10%s(s&'()-'-4I!10%s(s&'()-'-1345789kO+4I!10%s(s&'
()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-'4I!10
%s(s&'()-'-4I!10%s(s&'()-'-9:;
BDEFhL0+4I!10%s(s&'()-'-)4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I
!10%s(s&'()-'-;c .IVq!FIJKLMOkO/+4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!'4I!10%s(s&'()-'--4I!10%s(s&'()-'-4I!10%s(s&'()-'-OQRSWXYkO+4I!10%s(s&
'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'--4I!1
0%s(s&'()-'-4I!10%s(s&'()-'-YZ]bdefdH,+4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!1
0%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!fhijkltkO/+4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!4I!10%s(s&'()-'-'4I!10%s(s&'()-'-4I!10%s(s&'()-'-tvwxz{|kO+4I!10%s(s&'
()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-'4I!10
%s(s&'()-'-4I!10%s(s&'()-'-|}~hL0+4I!10%s(s&'()-'-)4I!10%s(s&'()-'-4I!10%s(
s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!kO/+4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!'4I!10%s(s&'()-'--4I!10%s(s&'()-'-4I!10%s(s&'()-'-kO+4I!10%s(s&'()-'-4
I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'--4I!10%s(s&'
()-'-4I!10%s(s&'()-'-hL0+4I!10%s(s&'()-'-)4I!10%s(s&'()-'-4I!10%s(s&'()-'-4
I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!kK/+4I!10%s(s&'()-'--4I!10%s(s&'()-'-;c
.IVq!'4I!10%s(s&'()-'--4I!10%s(s&'()-'-4I!10%s(s&'()-'-kO/4I!10%s(s&'()-'-4
I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'(
)-'-4I!10%s(s&'()-'-pP0/4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!4I!10%s(s&'()-'-4I!10%s(s&'()-'-p4/;c
.IVq!4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%
s(s&'()-'-gG+4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-
'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-lL0+4I!10%s(s&'()-'-4I!10
%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-;c
.IVq!4I!10%s(s&'()-'-P4+4I!10%s(s&'()-'-;c
.IVq!4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-gK/4I!
10%s(s&'()-'-(4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-(4I!10%s(s&'(
)-'-(4I!10%s(s&'()-'-4I!10%s(s&'()-'-
hL0/4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s
(s&'()-'-;c .IVq! gL?210s(s10s(s4I!10%s(s&'()-'--;c
.IVq!4I!10%s(s&'()-'-4I!10%s(s&'()-'-4I!10%s(s&'()-'-#/>DFIoN- 3(10%'&'()-
s10%'&'()-  10%'&'()- "10%'&'()-1 l10%'&'()-
f&10%'&'()-s10s(sIR`tuvgG+!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'
&'()-.!10%'&'()-.!10%'&'()-.lP0+!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-
.;
c5A!!10%'&'()-.lL0!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.!1
0%'&'()-.!10%'&'()-.gK+0!10%'&'()-.!10%'&'()-.;
c5A!!10%'&'()-.!10%'&'()-.!10%'&'()-.kO0!10%'&'()-.!10%'&'()-.!10%'&'()-.!1
0%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.hL00!10%'&'()-.!10%'&'()-.!10%'&'
()-.!10%'&'()-.!10%'&'()-.;c5A!kO/0!10%'&'()-.!10%'&'()-.;
c5A!.!10%'&'()-.!10%'&'()-.!10%'&'()-.kO0!10%'&'()-.!10%'&'()-.!10%'&'()-.!
10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.hL00!10%'&'()-.)!10%'&'()-.!10%'
&'()-.!10%'&'()-.!10%'&'()-.;c5A!kK+0!10%'&'()-.!10%'&'()-.;
c5A!.!10%'&'()-.!10%'&'()-.!10%'&'()-.gK0!10%'&'()-.!10%'&'()-.!10%'&'()-.!
10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.hL00!10%'&'()-.!10%'&'()-.!10%'&
'()-.!10%'&'()-.!10%'&'()-.;c5A! !")kO/0!10%'&'()-.!10%'&'()-.;
c5A!.!10%'&'()-.!10%'&'()-.!10%'&'()-.),-.123kO0!10%'&'()-.!10%'&'()-.!10%'
&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.34579:;
hL00!10%'&'()-.)!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.;c5A!;
?@ABCFkO/0!10%'&'()-.!10%'&'()-.;
c5A!.!10%'&'()-.!10%'&'()-.!10%'&'()-.FHIJNOPkO0!10%'&'()-.!10%'&'()-.!10%'
&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.PQRXZ[\hL00!10%'&'()-.)!1
0%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.;
c5A!\`abcghkK/0!10%'&'()-.!10%'&'()-.;
c5A!.!10%'&'()-.!10%'&'()-.!10%'&'()-.hoprstuxkO/!10%'&'()-.!10%'&'()-.!10%
'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.xyz{|~pP0/!10%'&'()-.!10
%'&'()-.!10%'&'()-.;c5A!!10%'&'()-.!10%'&'()-.p4/;
c5A!!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.gG+!10%'&'()-.!1
0%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.lL0+!10%'&'
()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.;c5A!!10%'&'()-.P4+!10%'&'()-.;
c5A!!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.gK/!10%'&'()-.(!10%'&'()-.!
10%'&'()-.!10%'&'()-.(!10%'&'()-.(!10%'&'()-.!10%'&'()-.dH,/!10%'&'()-.!10%
'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.;c5A!gK//!10%'&'()-.!10%'&'()-.;
c5A!.!10%'&'()-.!10%'&'()-.!10%'&'()-.kO/!10%'&'()-.!10%'&'()-.!10%'&'()-.!
10%'&'()-..!10%'&'()-.!10%'&'()-.!10%'&'()-.pP0/!10%'&'()-.!10%'&'()-.!10%'
&'()-.;c5A!!10%'&'()-.!10%'&'()-. g+/;
c5A!!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.!10%'&'()-.F=a@/;c5A!
2!10%'&'()- 



F1 10%'&'()-  /:!10%'&'()- .:10%'&'()- `y,Y10%'&'()-!10%'&'()-.=CDEFRXtvU4c
"310%_(&'()- 10%_(&'()- 3m10%_(&'()-10'10'10' 79$10%'&'()-  4
10%$&'()-t#z2IL|[:vU4c  yy'10%$&'()- |y'10%0F0&'()-  @'10%_(&'()-
`10%_(&'()- `%10%V"&'()-  `9!10%_(&'()-L|[:vU4c  3 10%_(&'()- s&10%_(&'()-
L010%_(&'()- ss!10%_(&'()- 10%_(&'()- dy'10%&'()-_?vU4c  ^" 10%_(&'()-^"
10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-(),U9vU4c ^"
10%_(&'()-)? ^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-,1689:;
Y=vU4c ^" 10%_(&'()-)? ^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-^"
10%_(&'()-;@DFGHIY=vU4c ^" 10%_(&'()-)? ^" 10%_(&'()-^" 10%_(&'()-^"
10%_(&'()-^" 10%_(&'()-INRTUVfY9vU4c ^" 10%_(&'()-)? ^" 10%_(&'()-^"
10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-flqruvwY=vU4c ^" 10%_(&'()-)? ^"
10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-w|~Y=vU4c ^" 10%_(&'()-)?
^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-Y=vU4c ^" 10%_(&'()-)?
^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-Y=vU4c ^" 10%_(&'()-)?
^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-Y=vU4c ^" 10%_(&'()-)?
^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-Y=vU4c ^" 10%_(&'()-)?
^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-Y=vU4c ^" 10%_(&'()-)?
^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-Y>1410_(^" 10%_(&'()-)?
^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-^" 10%_(&'()-bA410_( Ll910%8(&'()-
L910%8(&'()- L"L10%8(&'()- L&l10%8(&'()- L&10%8(&'()-10_(10_( &'_5A41)?g}
\~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~
10%8(&'()-j'(-/49:d:A41))?g} \~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~
10%8(&'()-j\~ 10%8(&'()-j:;@DHMNd:A41))?g} \~ 10%8(&'()-j\~ 10%8(&'()-j\~
10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-jNOTY^cdd:A41))?g} \~ 10%8(&'()-j\~
10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-jdejpv{|d:A41))?g} \~
10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~
10%8(&'()-j|d:A41))?g} \~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~
10%8(&'()-j\~ 10%8(&'()-jd:A41))?g} \~ 10%8(&'()-j\~ 10%8(&'()-j\~
10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-jd:A41))?g} \~ 10%8(&'()-j\~
10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-jd:A41))?g} \~
10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~
10%8(&'()-jd:A41))?g} \~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~
10%8(&'()-j\~ 10%8(&'()-jh>A41)))?g} \~ 10%8(&'()-j\~ 10%8(&'()-j\~
10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j h>A41)))?g} \~ 10%8(&'()-j\~
10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-jh>A41)))?g} \~
10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j
%'(+,h>A41)))?g} \~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~ 10%8(&'()-j\~
10%8(&'()-j,-CsX5a@A41))) "`$10%5'&'()-E s}"`$10%K(&'()-E' "`$10%%&'()-E
k"`$10%  &'()-E `10%K(&'()-\~ 10%8(&'()-j5}vU41 S!10%z"z&'()- `10%z$z&'()-
F(F~10%z$z&'()-10K(10K($10K( i4!10%K(&'()- i4!10%k&&'()-}lt{Z9vU41
lG"10%z#z&'()- lG"10%z$z&'()-!S!10%NN&'()- S!10%z$z&'()- S!10%z$z&'()-
S!10%z$z&'()-tcdefsvU41 ~Py!10% ( &'()-`( &Fy10%:(:&'()-(10z$z10z$z10z$z
F0!10%z$z&'()- F0!10%!&'()- F@/10%z$z&'()-+1|[:vU41 ~ !10%:(:&'()-
YS#10%:(:&'()-  !10%:(:&'()-  ,T 10%:(:&'()-  10%:(:&'()-
y!10%#&'()-`3LU|[:vU41 ~ #10%:(:&'()- 910%:(:&'()- 9`10%:(:&'()-
sM10%:(:&'()- &10%:(:&'()- @#10%:(:&'()-M%||[:vU41 ~ LF(`!10%:(:&'()-
&-#10%:(:&'()- `% 10%:(:&'()- &y#10%:(:&'()- `!L10%:(:&'()- s, f
10%:(:&'()-r5|[:vU41 ~ 310%:(:&'()- 2g10%:(:&'()- 0l10%:(:&'()- .
10%:(:&'()- L+10%:(:&'()-  L)M10%:(:&'()- 5vU41 "10%(&'()- 10%(&'()-
ll10%(&'()- & 10%(&'()-10:(:10:(:10:(: &S5!10%:(:&'()- s)AD|[:vU41  S
10%(&'()- &!10%(&'()- 93"10%(&'()- 9s!10%(&'()-   10%(&'()- L'!10%(&'()-D|
BC|[:-410( 2!10%(&'()- 90`$10%(&'()- *!10%(&'()- LY(m"10%(&'()- &10%(&'()-
y#10%(&'()-CDER^dsbA410(  10%M(M&'()- "10%M(M&'()- 10%M(M&'()- s10%M(M&'()-
& z10%M(M&'()-10(10(45|[:A410( ,-#10%M(M&'()-  sm10%M(M&'()- s9!10%M(M&'()-
L`10%M(M&'()- F&10%M(M&'()- F  10%M(M&'()-Bvu|[:A410( L t!10%M(M&'()-
F"10%M(M&'()- 9'10%M(M&'()- `10%M(M&'()- `f!10%M(M&'()-
`10%M(M&'()-uu/z|[:A410( s-S#10%M(M&'()- 9,,- 10%M(M&'()- 9* 10%M(M&'()-
sML':$10%(&'()- 9$!10%MD'M&'()- L"10%M(M&'()-z$vU410 3m10%t(t&'()-
y&310%t(t&'()-10M(M10M(M10M(M F4y 10%M(M&'()- &2 10%M(M&'()-
110%M(M&'()-`L|[:vU410  z#10%t(t&'()-F 9 @10%t(t&'()- L !10%t(t&'()- LT
10%t(t&'()- "10%t(t&'()-  10%t(t&'()- p(x|[:vU410  "10%t(t&'()-
9!!10%t(t&'()- '$10%t(t&'()- 3M!10%t(t&'()- "10%t(t&'()-
&M!10%t(t&'()-x.|[:vU410  3.&10%t(t&'()-  ,y10%t(t&'()- S)10%t't&'()-
`'10%t(t&'()- & 10%t(t&'()- $'10%t(t&'()-23456C|obU410
f&10%z'z&'()-10t(t10t(t10t(t 4M!10%t(t&'()- 3`!10%t(t&'()-  1 10%t(t&'()-
L/#10%t(t&'()-COUdGH|[:-410z'z s10%z'z&'()- Fs!10%z'z&'()- !10%z'z&'()-
"`10%z'z&'()- &10%z'z&'()- Y910%z'z&'()-HIJW[bbA410z'z  ~-10%%&'()-
10%M%M&'()- f10%M%M&'()- &Y10%M%M&'()- f&
10%M%M&'()-10z'z10z'zBjb|[:A410z'z sS#10%M%M&'()-@ sS#10%M%M&'()-@
L10%M%M&'()- 9y10%M%M&'()- M10%M%M&'()- -10%.%.&'()-Tb||[:A410z'z l
710%M%M&'()-  6@10%M%M&'()-   P&-S10%c4c&'()-: &-S10%M%M&'()-:
Lt&-S10%%&'()-:  *f10%M%M&'()- #$%&37vU410 10%t%t&'()- m10%t%t&'()-3
@F10%t%t&'()- 0%10%t%t&'()-Y10M%M10M%M10M%M  9 10%M%M&'()- 2w|[:vU410  9
10%t%t&'()- S10%t%t&'()-  &s10%!%&'()- \s10%t%t&'()- l10%t%t&'()-  F
S10%t%t&'()- "wI|[:vU410  L'10%t%t&'()- "10%t%t&'()- ss10%t%t&'()-
@10%t%t&'()- 10%t%t&'()-z 10%tct&'()-z+|[:vU410  510%t%t&'()- 510%tDt&'()-
%*M10%=%=&'()- &Y4 10%t%t&'()- `2@10%t%t&'()- -10%t%t&'()-$zY810  f!10% !
&'()-m 



-  f!10%X&&'()-m - `&z10% X& &'()-l-10t%t10t%t10t%ts*@10%t%t&'()-
L910%t%t&'()- j|[:zY810   l`10%"&'()-T D l`10%X&&'()-T l`10%KX&K&'()-T
0&Z10% X& &'()-m ,10% X& &'()-3 `f!10% X& &'()-m /'|[:zY810    @,10% X&
&'()- S)`10% X& &'()- &10% X& &'()- $10% X& &'()- kl`10%&'()-T l`10%
&'()-T',/6?BE|[:zY810   &910% X& &'()- `910% X& &'()- ,/m10% $ &'()-Z
P1,/m10%X&&'()-Z 810% X& &'()- 3 10% X& &'()-EIT^_`anrvU410 l,Z10%t%t&'()-
`%10%t%t&'()-Y10 X& 10 X& 10 



X&  `<10% X& &'()-  110% X& &'()-G  010% $ &'()-rN|[:vU410  @10%t%t&'()-s
'!10%t%t&'()- ,10%t%t&'()- y!10%t%t&'()-  &10%t%t&'()- 3
s10%t%t&'()-k)|[:vU410  M!10%??&'()- &s10%t%t&'()- 10%t%t&'()- L10%t%t&'()-
-10%t%t&'()- M10%t%t&'()-$2U|[:vU410  - 10%t%t&'()- f,!10%t%t&'()- s+
10%t%t&'()- )&10%t%t&'()- s (10%t%t&'()- !10%t%t&'()-U"@34|[:-410t%t @;
10%t%t&'()-3 L6z 10%t%t&'()-G l4M10%t%t&'()- i`LF110%%&'()-f LF110%tt&'()-f
S/10%t%t&'()-Y456CbA410t%t  l10%$&'()- Y10%$&'()- &10%$&'()- F L10%&'()-@ &
y10%$&'()-10t%t10t%t>|[:A410t%t  10%$&'()-m  10%&'()-m  10%*&'()-m
010%"&'()-:  10%`H$`&'()-: < 10%$&'()-:^_`anrvU410 LF10%+$&'()-
`%z10%+$&'()-Y10$10$10$ 3!!10%$&'()-  s10%$&'()- Ff10%$&'()- rd|[>14110+$
10%+$&'()-F  @Y=10%+$&'()- s!10%+$&'()- 10%+$&'()-  10%+$&'()-
'10%+$&'()-CLhbA4110+$ p9M!10%%&'()- ,`9M!10%g&'()- 9z9M!10%%&'()-
10%::&'()-f 10%^%^&'()-10+$10+$hxzY8A4110 !10%:%:&'()-z !10%>2>&'()-z
!10%``&'()-z y&10%:%:&'()- 9M!10%  &'()-!9M!10%==&'()-ACtu|[:-410:":
!10%:":&'()-z !10%:j$:&'()-z !10%:%:&'()-z !10%0T0&'()-z !10%:$:&'()-z
!10%:$:&'()-zuvwbA410:":  l 10%$&'()- 10%$&'()- l 10%$&'()- SF10%$&'()-
&10%$&'()-10:":10:":B7|[:A410:": l 3M10%$&'()- 10%$&'()- l 10%$&'()-
y10%$&'()- l 10%$&'()-  l @10%$&'()-,07Y_|[:A410:": x"10%l1l&'()-`
"10%$&'()-` %10%$&'()- $10%$&'()-9 l 10%$&'()- !10%$&'()-_vxyz{zY810:":
9G10%8%&'()-- S&10%8%&'()--10$10$10$L$10%$&'()- 0!10%$&'()- S/
10%$&'()-(GA|[:zY810:":  `10%8%&'()- 3&10%8%&'()- LtFL10%y8%y&'()- F
10%8%&'()- @10%8%&'()- n[F10%8%&'()-|[:zY810:":  (m10%8%&'()- $10%8%&'()--
,# 10%8%&'()- Lt3310%y8%y&'()- 3-10%8%&'()- 3 10%8%&'()-" [   k|[:zY810:":
F4F10%8%&'()- l110%8%&'()- 0 10%8%&'()- .10%8%&'()- +g10%8%&'()-
9*'10%8%&'()-k/012?CvU410 G10%&&'()- @&10%&&'()-108%108%108% :10%8%&'()- 37
10%8%&'()- 510%8%&'()-Cg 6_b|[:vU410  `S)310%&&'()- n[s9!10%.&.&'()- e@
10%a&a&'()- ie0s10%)&)&'()-3  G10%&&'()- 9&@10%&&'()-Sbert|[>vU410
S#10%&&'()- &s910%&&'()-- Y7 10%&&'()- f/G10%&&'()- +10%&&'()--
Lf/10%&&'()-tvwxy"qyX710  F@m10%2&&'()-) 10%2&&'()-  Y:10%&'()-
%y10%2&&'()-10&10&10&0`10%&&'()-qP|[:yX710   '10%2&&'()-3 9sg10%2&&'()-
10%2&&'()-F 39s10%2&&'()-G1 f 10%2&&'()- S 10%2&&'()-j>|[:yX710   S
10%2&&'()-  `10%2&&'()- ,:10%2&&'()-  L10%2&&'()-1 ,@10%2&&'()-
`10%2&&'()->Pd|[:yX710   )10%2&&'()-  9Y(10%2&&'()- &g10%2&&'()-
9F%@10%2&&'()-1 f#10%2&&'()-  `"10%2&&'()-dl\uv|[:-7102& `6@10%2&&'()-
F4M10%2&&'()-  1@10%2&&'()- F0m10%2&&'()-1 -10%2&&'()-
9+-10%2&&'()-vwxKbA7102&  10%$&'()-  



10%$&'()- Z10%$&'()- F10%$&'()- `%10%$&'()-Y102&102&Kc!$|[:A7102&
,10%$&'()- L'10%$&'()-T 910%$&'()- 3 10%$&'()- y 10%$&'()-
y@10%$&'()-$),5g|[:A7102& (&10%U&'()-g & 10%$&'()- $10%$&'()- 9y#10%$&'()-
@ 10%$&'()- 10%$&'()-F5o|[:A7102& 1m10%$&'()-  / 10%$&'()-  -10%$&'()-
y,&10%$&'()-  &*10%$&'()-  (&10%$&'()-go-|_RE8102&10$10$10$& 10%$&'()-Y
910%$&'()- l710%$&'()- 34 10%4"&'()- 2 10%$&'()- ].|[:RE8102& f310%4#4&'()-
`10%4#4&'()- ` M10%4["4&'()-  M10%4"4&'()- ,fZ10%4#4&'()- 0F%10%4#4&'()-
k,|[:RE8102& Y10%4#4&'()- S10%4#4&'()- 10%4#4&'()- L10%4#4&'()-
f:10%4#4&'()-  9310%4#4&'()- , T |[:RE8102& Y10%4#4&'()- S10%4#4&'()-
10%4#4&'()- S&:10%4#4&'()-  !s10%4#4&'()-S  10%4#4&'()- Normal" "Heading
13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading
63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph
Font:!*K1~6y:}B{HNbU\s_dnpxn!@6|8v-6E(n2o:@C%LN'OU]`aiquw%<_7$2co)L=d=($(*2
;,DVI2OS#VVzYbYfcgpwz{*R?EeD5I%`5`vz1x
wT"$&(*,.02468:<>@BDFHJLNPRTVXZ\^`bdfhjlnprtvxz|~  "$&(*,.02468:<e %N-r0J5;
B<FKNJX`dfkxpJ"4.0lw(4}=CGP|Q(RY:cdimhu7yy@{YrJK9xw)
Z97##(+,0<DVHLRYZb_fwjUuz}9W&:MkUg 5T 4$5$6$7$8$9$:$;
$<$=$>$?$@$A$B$C$D$E$F$G$H$I$J$K$L$M$N$O$P$Q$R$S$T$U$V$W$X$Y$Z$[$\$]$^$_$`$
a$b$c$d$e$f$g$h$i$j$k$l$m$n$o$p$q$r$s$t$u$v$w$x$y$z${$|$}$~$$$$$$$$$$$$$$$$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$dC`
:#%%')x+-0K45S7|9/:<<=?@BDEFKHrJK;NNBOQISUW`XXZ\!^$_Caobdfg;ilqswy{P~j c;
f'wZS'LM@/xUqd}bq( *8l#;Xx .Ps/ | 1q<
_"#'(*+/13569<=@CCCFF+H+JKN~P+QyQQQ'R9T:V}WXZ\_/`ccddddgkm]pqstwxyiy/ztz{~~
LbdBu.Qy2J^TmF8pGR"T?G_k,KHmS#8t:,-z 7\w&  r<<!+#W%)'Y(-+++R,,,4-/1l457;
P=>K@ACEGHPLL OP3RRV=W1YrYYYZZ{\)aeiiibjnstvyzzz}}~6~~~PW9Cv&Y&.7GU_gu~
.6BKS +9EQ_q~!.:CL_l{9Vh'3AM[dx"+6?t&.8HU^kt}+4=JU^ix#5LYen{%19FOYft| I)3;
FP\hx=tL,;Ifw':Nd|,5}t5DCuzxCH'ErU4rhu_kCbtq>dvK$o,T
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
%%%%%%%%%% %%% %%%%%%%%%%%%%%%%%%%
%!%"%#%$%%%&%'%(%)%*%+%,%-%.%/%0%1%2%3%4%5%6%7%8%9%:%;
%<%=%>%?%@%A%B%C%D%E%F%G%H%I%J%K%L%M%N%O%P%Q%R%S%T%U%V%W%X%Y%Z%[%\%]%^%_%`%
a%b%c%d%e%f%g%h%i%j%k%l%m%n%o%p%q%r%s%t%u%v%w%x%y%z%{%|%}%~%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%&&&&&&&&&& &&& &&&&&&&&&&&&&&&&&&&
&!&"&#&$&%&&&'&(&)&*&+&,&-&.&/&0&1&2&3&4&5&6&7&8&9&:&;
&<&=&>&?&@&A&B&C&D&E&F&G&H&I&J&K&L&M&N&O&P&Q&R&S&T&U&V&W&X&Y&Z&[&\&]&^&_&`&
a&b&c&d&e&f&g&h&i&j&k&l&m&n&o&p&q&r&s&t&u&v&w&x&y&z&{&|&}&~&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&'''''''''' ''' '''''''''''''''''''
'!'"'#'$'%'&'''(')'*'+','-'.'/'0'1'2'3'4'5'6'7'8'9':';
'<'='>'?'@'A'B'C'D'E'F'G'H'I'J'K'L'M'N'O'P'Q'R'S'T'U'V'W'X'Y'Z'['\']'^'_'`'
a'b'c'd'e'f'g'h'i'j'k'l'm'n'o'p'q'r's't'u'v'w'x'y'z'{'|'}'~''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''6Times New RomanArialCourier New"h
Root EntryWordDocument O   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~  



!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~



! " # $ % & ' ( ) * + , - . / 0 1 2 3 4 5 6 7 8 9 : ; < 



= > ? @ A B C D E F G H I J K L M N O P Q R S T U V W X Y Z [ \ ] ^ _ ` a b



c d e f g h i j k l m n o p q r s t u v w x y z { | } ~           









!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~



! " # $ % & ' ( ) * + , - . / 0 1 2 3 4 5 6 7 8 9 : ; < = > ? @ 



A B C D E F G H I J K L M N O P Q R S T U V W X Y Z [ \ ] ^ _ ` a b c d e f



g h i j k l m n o p q r s t u v w x y z { | } ~               









!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~



! " # $ % & ' ( ) * + , - . / 0 1 2 3 4 5 6 7 8 9 : ; < = > ? @ A B C D E F
G H I J K L M N O P Q R S T U V W X Y Z [ \ ] ^ _ ` a b c d e f g h i j k l
m n o p q r s t u v w x y z { | } ~
!!!!!!!!!! !!! !!!!!!!!!!!!!!!!!!!
!!!"!#!$!%!&!'!(!)!*!+!,!-!.!/!0!1!2!3!4!5!6!7!8!9!:!;
!<!=!>!?!@!A!B!C!D!E!F!G!H!I!J!K!L!M!N!O!P!Q!R!S!T!U!V!W!X!Y!Z![!\!]!^!_!`!
a!b!c!d!e!f!g!h!i!j!k!l!m!n!o!p!q!r!s!t!u!v!w!x!y!z!{!|!}!~!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"""""""""" """ """""""""""""""""""
"!"""#"$"%"&"'"(")"*"+","-"."/"0"1"2"3"4"5"6"7"8"9":";
"<"=">"?"@"A"B"C"D"E"F"G"H"I"J"K"L"M"N"O"P"Q"R"S"T"U"V"W"X"Y"Z"["\"]"^"_"`"
a"b"c"d"e"f"g"h"i"j"k"l"m"n"o"p"q"r"s"t"u"v"w"x"y"z"{"|"}"~""""""""""""""""
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
"""""""""""""""""""""""""""""""""""""""########## ### ###################
#!#"###$#%#&#'#(#)#*#+#,#-#.#/#0#1#2#3#4#5#6#7#8#9#:#;
#<#=#>#?#@#A#B#C#D#E#F#G#H#I#J#K#L#M#N#O#P#Q#R#S#T#U#V#W#X#Y#Z#[#\#]#^#_#`#
a#b#c#d#e#f#g#h#i#j#k#l#m#n#o#p#q#r#s#t#u#v#w#x#y#z#{#|#}#~################
###########################################################################
#######################################$$$$$$$$$$ $$$ $$$$$$$$$$$$$$$$$$$
$!$"$#$$$%$&$'$($)$*$+$,$-$.$/$0$1$2$3$4$5$6$7$8$9$:$;
$<$=$>$?$@$A$B$C$D$E$F$G$H$I$J$K$L$M$N$O$P$Q$R$S$T$U$V$W$X$Y$Z$[$\$]$^$_$`$
a$b$c$d$e$f$g$h$i$j$k$l$m$n$o$p$q$r$s$t$u$v$w$x$y$z${$|$}$~$$$$$$$$$$$$$$$$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$%%%%%%%%%% %%% %%%%%%%%%%%%%%%%%%%
%!%"%#%$%%%&%'%(%)%*%+%,%-%.%/%0%1%2%3%4%5%6%7%8%9%:%;
%<%=%>%?%@%A%B%C%D%E%F%G%H%I%J%K%L%M%N%O%P%Q%R%S%T%U%V%W%X%Y%Z%[%\%]%^%_%`%
a%b%c%d%e%f%g%h%i%j%k%l%m%n%o%p%q%r%s%t%u%v%w%x%y%z%{%|%}%~%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%&&&&&&&&&& &&& &&&&&&&&&&&&&&&&&&&
&!&"&#&$&%&&&'&(&)&*&+&,&-&.&/&0&1&2&3&4&5&6&7&8&9&:&;
&<&=&>&?&@&A&B&C&D&E&F&G&H&I&J&K&L&M&N&O&P&Q&R&S&T&U&V&W&X&Y&Z&[&\&]&^&_&`&
a&b&c&d&e&f&g&h&i&j&k&l&m&n&o&p&q&r&s&t&u&v&w&x&y&z&{&|&}&~&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&'''''''''' ''' '''''''''''''''''''
'!'"'#'$'%'&'''(')'*'+','-'.'/'0'1'2'3'4'5'6'7'8'9':';
'<'='>'?'@'A'B'C'D'E'F'G'H'I'J'K'L'M'N'O'P'Q'R'S'T'U'V'W'X'Y'Z'['\']'^'_'`'
a'b'c'd'e'f'g'h'i'j'k'l'm'n'o'p'q'r's't'u'v'w'x'y'z'{'|'}'~''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 








