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~ewe~~~~ PHARMACEUTICAL COMPOSITIONS COMPRISING 2-QUINOLONES 1 5 JAN 2003
The present invention relates l,to pharmaceutical 5 10 15 20 25 30 35
compositions comprising 2-quinolone~ or derivative compounds. i EP-A-0 024
638 already discloses the therapeutic use of certain 2-quinolones to
~.ncrease glucose synthesis. WO-A-93/11115 discloses th~ use of
2-quinolones, essentially bearing 7-chloro jsubstitution, as NMA-receptor
antagonists. In addition, WO-A-94/02145 discloses the use of
2-aryl-4-quinol~nes as antitumor agents. A cancer is a disorder of thel
somatic genes in the course of which genetic dysfunctipns are amplified as
the tumoral process progresses from the state of precancerous lesion to
that of maligna t transformation, the cancer tumor becoming metastatic and
often i resistant to cytotoxic medicines. Despite the very considerable;
efforts made in a11 the developed countries, in particular through
experimental and clinical research prlpgrams, mortality due to various
cancers (solid tumors and hematological neoplasties) remains unacceptably
high. In many countries, cancer is the second most' common cause of death,
just after cardiovascular disea~es. In terms of newly diagnosed cancers,
the distribution between solid tumors end hematological neoplasties (bone
marrow, blood, ymphatic system) shows that 9 out of 10 cancers are solid
tumors. In contrast with what is observed ~'n hematological oncology
(therapeutic successes in 40o to 900 of cancers of blood cells), only a
!'small number of advanced or disseminated solid tu~!nors respond to
chemotherapy treatments alone. It is~ partly for this reason that the
overall death by canc .r grew in the USA between 1973 and 1992. '
Unfortunately, it is not c~rtain that this tendency may be reversed merely
by~ the appearance, alongside the established chemotherap~r arsenal, of new
antitumor medicines such as taxanesl (paclitaxel and   N~ 1 5 .IAN 2003 -
1a  docetaxel) which interfere with ~he formation of microtubules (W. P.
McGuire et al., iAm. Intern. Med., 1989), topoisomerase I inhibitors
derived from camptothecin (topotecan and irinotlcan), vinorelbine 5 (novel
alkaloid derived from periwi kle), gemcitabine (novel cytotoxic
antimetabolite), r~ltitrexed (thymidylate synthetase inhibitor) and
r~iltefosine (first representative of the alkyl-lysopho~,pholipid family).
These treatments are added, either as a first line 10 treatment or as a
second line treat ent, to medicines whose specific activity is now well
,ecognized, such as doxorubicin, cysplatin, vincristine,l~ methotrexate and
5-fluorouracil. One of the most difficult clrrent problems in 15 anticancer
chemotherapy is due to t~e fact that many populations of malignant cells
how considerable resistance to the established cytc~toxic substances.
Usually, this situation results fro the existence of multi-drug-resistance
genes or fromi the frequency of 20 genetic mutations in certain types o~
tumors. Thus, the treatment of cancersE   AN 2003 5 10 15 20 25 30 35
complementary to those currently a ed, and designed to better combat the
extension and heterogeneity of the tumor load and the acquisition o~
"cytotoxic multidrug" resistance. Among these novel approachq~ , some are
already promising. This is the case forl the induction of apoptosis, the
inhibition of tumorl~angiogenesis and of metastatic processes, not to
ment~on gene therapy or immunotherapy I. The inventors have becom
interested in a different approach. The desired ob'ective was to make the
population of tumor cells mo a sensitive to the standard anticancer
treatments in order to achieve a twofold benefit: 1 ) to increase the
cytotoxic alctivity and thus the efficacy, and I 2) to reduce the frequency
and~:severity of certain side effects by means of reduci g the dosage which
might follow the induction of t a increase in the antitumor efficacy. It is
this strategy w~ich underlies the discovery of compositions capable pf
inducing a highly significant increase in the cyt~otoxic activity of 



1 5 .JAN 2003 - 3  5 10 tested anticancer medicines. These !compositions
have the capacity either of stimulating ~he recruitment of clonogenic cells
in the tumor, this making it more sensitive to the conventional treatmq nt
with cytotoxic agents, or of inhibiting theproliferation of clonogenic
cells, thus contributing toward the regression of the tumor. compound
having clonogenic cells of formulae: A subject of the present inviention is
thus the use, in the treatment of cancers pith at least one antitumor agent
chosen from cytoto~~cic agents, of a proliferation of rom the compounds ~5
~a (la) R4 Rs activity on the in tumors, chosen R5 R2 (!) and X R3 15 in
which: X is chosen from =0, =S and =N-NH-R~ or pyridyl group, R1) RZ, R3
and R4 are chosen, ind other, from H, OH, a C1-CQ alkyl gr 20 group, a
group -OCO-Re, Rg being a and a group derived from a saccharic the
substituents R1, Rz, R3 or RQ b and RZ and R3 together possibly formi 25 30
R~ being a phenyl pendently of each up, a C1-C9 alkoxy C1-C4 alkyl group,
at least one of ing other than H, .g a methylenedioxy group, RS is a phenyl
group or a phenyl gro~p substituted 1 to 3 times with groups chosen from
H,iOH, a C1-CQ alkoxy group, a group -OCOR&, a phenyl (C1- 4 alkoxy) group,
a group -0-SOz-R' 8, R' a being a C1-C9 a kyl group or a CF3 group, and a
group derived from a sa;charide, RE is chosen from H, a C1-Cs alkyl gr~pup,
a group -CO-R9 and a group -A-Rlo, Roa is chosen from a C1-C9 alkyl gr~up,
a group -CO-Ro and a group -A-Rlo    1 5 JAN 2003 - 4  5 l R9 being a C1-C4
alkyl group, A being a C1-C9 alkylene group, Rlo being chosen from 5- or
6-me groups containing 1 to 4 hetero ered heterocyclic toms chosen from
oxygen, sulfur and nitrogen, the w group, a group -COOR11, -CONR12Ry3( a
group -NRl4Ris an ~ a group -COR16, R11, R12, R13. R14, Rls and R16 being c
osen independently from a hydrogen atom, a C1-C4 a~:kyl group and a
phenyl(C1-C4 alkyl) group) 10 R4 and R6 together also possibly fo ing a
-CO-CH2-CHzgroup. The cytotoxic agents may be used at their usual dose and,
in this case, their effic~cy is improved, or at lower doses given the
increase ~.n their antitumor i 15 efficacy. In one preferred embodiment,
the compound used is a compound of formula (I) in whic~': - R1 is a C1-C4
alkoxy group - Rz is a hydrogen atom 



I 20 - R3 is a C~-C4 alkoxy group - R4 is a hydrogen atom, and in
particular a compound of form~la (I) in which: - Rs is a 4- (C1-C4
alkoxy)pher~yl group, and most particularly a compound Ibbf formula (I) in
i 25 which: I - R1 is a methoxy group, - R3 is a methoxy group, and ~ - Rs
is a 4-methoxyphenyl gro, p. It has also been discovered 'that at least
some 30 of the compounds of formula (I) had antitumor activity themselves.
A subject of the present i vention is also a composition having activity on
th proliferation of clonogenic cells in tumors by in'erfering with the 35
generation of clonogenic cells, ei~her by stimulating proliferation and
recruitment) ~r by inhibiting proliferation, and which comprises ~n
effective amount of a compound of formulae: j   1 5 JAN 2003 5 10 15 20 25
30 - 5 R5 (1) and X Ra Rs ~a (1a) in which: ' X is chosen from =0, =S and
=N-NH-R~,i R~ being a phenyl or pyridyl group, R1, R2, R3 and R9 are
chosen, ind endently of each other ) from H, OH, a C1-CQ alkyl gr~up, a
C1-CQ alkoxy group, a group -OCO-Re, R8 being a iCl-C4 alkyl group, and a
group derived from a saccharidle, at least one of the substituents R1, R2,
R3 or R9 b ing other than H, and R2 and R3 together possibly formi g a
methylenedioxy group, RS is a phenyl group or a phenyl gro~~p substituted 1
to 3 times with groups chosen from H, iOH, a C1-C4 alkoxy group, a group
-OCORa, a phenyl (C1-~4 alkoxy) group, a group -0-S0~-R' e, R' a being a
C1-C9 a ~kyl group or a CF3 group, and a group derived from a sac haride,
R6 is chosen from H, a C1-Cq alkyl gr up, a group -CO-R9 and a group
-A-Rl~, i R6a is chosen from a group -CO-R9 and is group -A-R;o) R9 being a
C1-C4 alkyl group, I' A being a C1-CQ alkylene group, Rlo being chosen from
5- or 6-me ~ered heterocyclic groups containing 1 to 4 hetero atoms chosen
from oxygen, sulfur and nitrogen, the .N group, a group -COOR11,
-CONR12R13, a group -NR1qR15 an' a group -COR16. R11, Rlz~ R13, R19 Ris and
R16 being c~osen independently from a hydrogen atom, a C1-C9 a~.kyl group
and a phenyl(C1-C9 alkyl) group, I RQ and R6 together also possibly fo ing
a -CO-CHZ-CH2group. A subject of the present novel compounds, namely
compounds of invention is also formulae:     1 5 JAN 2003 Rz R R4 R in
which: X is chosen from =0, or pyridyl group, endently of each p, a C1-C4
alkoxy 1-C4 alkyl group, at least one of ng other than H, a methylenedioxy
- 6  R~ and R (tea (fa) =S and =N-NH-R~,j~ R~ being a phenyl 



5 R1, R~) R3 and R4 are chosen, ind other, from H, OH, a C1-C4 alkyl gr
group, a group -OCO-Re, RB being a and a group derived from a saccharic the
substituents R1, R2, R3 or R9 b 10 and R2 and R3 together possibly formi 15
20 25 group, a~ R; is a phenyl group or a phenyl gro~~ substituted 1 to 3
times with groups chosen from H, IOH, a C1-C9 alkoxy group, a group -OCORB,
a phenyl (C1- 9 alkoxy) group, a group -O-S02-R' 8, R' 8 being a C1-C9 a
kyl group or a CF3 group, and a group derived from a sac haride, Ro is
chosen from H, a C1-CQ alkyl gr up, a group -CO-R9 and a group -A-Rlo, R6a
is chosen from a group -CO-R9 and i group -A-Rl~, R9 being a C1-C9 alkyl
group, ' A being a C1-C4 alkylene group, R1~ being chosen from 5- or 6-me
ered heterocyclic groups containing i to 4 hetero toms chosen from oxygen,
sulfur and nitrogen, the 'N group, a group -COOR11, -CONR12R13, a group
-NR19R15 an a group -CORls. R11, R12 R13, RlAj R15 and R16 being c osen
independently from a hydrogen atom, a C1-C9 a kyl group and a phenyl(C1-C4
alkyl) group, Rs and R6 together also possibly forming a -CO-CHz-CHZ 3 0
group , I. with the exclusion of the compounds iin which X = O, R6 - H and
two of the substituents Rl, ~2, R3 and R4 are OH or OCH3.     1 5 JAN 2003
5 10 15 20 25 30 35 In the chemotherapy treatmen cytotoxic agents, the
compounds of (Ia) can be administered at th chemotherapy treatments either
once days at the start of these treatment. 5 to 7 days) and, depending on
protocol, at the start of each tre example for 2 to 5 days) in the course
The compounds of formulae advantageously administered by infusi to 3 hours)
at doses of from 5 to 5 to 2000 mg/mz/day. In order to obtain a maxi
production (inhibition or stimulati~ cells, the compounds of formulae (I)
administered such that the tiss~ obtained are as high as can possibly 1 For
the treatment protocols i of the cures, the intravenous rov using: of
cancers with formulae (I) and start of the or over several (for example for
the chemotherapy .tment cycle ( for of each cure. I) and (Ia) are n
(generally in 1 mg/kg/day or 200 ~l effect on the n) of clonogenic and ( Ia
) should be a concentrations a envisaged. the acute phases .e is preferred,
- ready-to-use infusion ~olutions (bags, bottles, etc. ) intended to be
admini' tered without any modification, by intravenous infusio using an
infusion line and at the recommended rate: i - lyophilizates to be
iredissolved for intravenous infusion using pharmaceutical solutions known
to those skilled in the art; - for maintenance treatmenlts, it is also
possible to envisage the oral rout when the chemotherapy treatment favors
the oral administration of cytostatic agents. To this end, loz nges ;(for
oral or perlingual absorption), immediate-r'lease or delayedrelease
tablets, oral solutions, sus ensions, granules, gel capsules, etc. may be
used. The cytotoxic agents may be ;hosen from: i) intercalating agents, in
part'cular doxorubicin (Adriamycin), daunorubicin, epir bicin, idarubicin,
zorubicin, aclarubicin, pira;ubicin, acridine, mitoxanthrone, actinomycin
D, a ;tilinium acetate;   1 5 JAN Z003 ii) alkylating agents chosen from
pl~.atinum derivatives (cisplatin, carboplatin, oxalipltin);iii) a compound
chosen from theother groups ofalkylating agents:5- cyclophosphamide,
ifosfamid~, chlormetrine,melphalan, chlorambucil, estramu~tine,- busulfan,
mitomycin C,- nitrosoureas: BCNU (carmustine)~, CCNU
(lomustine),fotemustine, streptozotocin,i10- triazines or derivatives:
pro~arbazine, dacarba-zine,- pipobroman,!- ethyleneimines: altretamine,l
triethylene-thio-phosphoramide,15iv) a compound chosen from the othr groups
of anti-metabolic agents:- antifolic agents: methotrexate, raltitrexed)-
antipyrimidine agents: 5-florouracil (5-FU),cytarabine (Ara-C),20-
hydroxyurea- antipurine agents: purinetol, thioguanine,pentostatin,
cladribine,- cytotoxic nucleoside syn~hesis ir_ducers:gemcitabine,25v) a
compound chosen from theother groups oftubulin-affinity agents,- vinca
alkaloids which disrupthe mitotic spindle:vincristine, vinblastine,
vinde!ine, navelbine,- agents which block the depolerization of
the30mitotic spindle: paclitaxel, doetaxel,- agents which induce DNA
cleavage by inhibitionof topoisomerase II: etoposide,~;teniposide,-
topoisomerase I inhibitorsiwhich induce DNAcleavage: topotecan,
irinotecan,35vi) a DNA splitting or fragmenti'g agent, such asbleomycin,
ivii) one of the following comp~unds: plicamycin,  L-asparaginase,
mitoguazone, da arbazine, 



i:   1 5 JAIV 2003 - 9 _ 5 10 15 20 25 30 35 viii)an anticancer
progestative asteroid; medroxyprogesterone, megestrol, ix) an anticancer
estrogen steroid: diethylstilbestrol; tetrasodium fosfestrol) x) an
antiestrogen agent: tamo~ifen, droloxifen, raloxifen, aminoglutethimide,
xi) a steroidal antiandrogenic age t (eg cyproterone) or a non-steroidal
antiandrogeni agent (flutamide, nilutamide). In particular, the compound of
formulae (I) and (Ia) may be combined with a11 t a major treatments with
cytotoxic agents used in soli tumor polychemotherapies, such as: -
doxorubicin !, - alkylating agents: oxazoph~rines (cyclophosphamide)
ifosfamide, chlorambucl;l, melphalan) - nitrosoureas - mitomycin C -
antimetabolites such as mlthotrexate, 5-FU, Ara-C, capecitabine - agents
which interfere wi h tubulin: vinca alkaloids (vincristine, vinbl stine,
vindesine, navelbine), taxoids (paclitaxel,~ docetaxel), epipodophyllotoxin
derivatives (etop~side, teniposide) - bleomycin i - topoisomerase I
inhibitors:) topotecan, irinotecan. Similarly, the compounds o ~ formulae
(I) and (Ia) may be combined with the treatm nts with the major cytotoxic
agents used in oncoh ~natology for the treatment of blood cancers: -
Hodgkin's disease: cyclopho,phamide, mechlorethamine, chlorambucil,
melp~alan, ifosfamide, etoposide, doxorubicin, daunoru icin; - acute
leukemias: methotrexate', 6-mercaptopurine, cytarabine, vinblastine,
vincristine, doxorubicin, daunorubicin, L-asparaginase; - non-Hodgkin's
malignant ll~;mphomas: mechlor ethamine, chlorambucil, cyclopho~phamide,
melphalan)   1 5 .IAN 2003 - 10  ifosfamide, methotrexate, cytar~ine,
vinblastine, vincristine, etoposide, doxorub cin) daunorubicin, carmustine,
lomustine, cisplatin - chronic lymphoid leukemias:~ mechlorethamine, 5
chlorambucil, cyclophosphamilde, melphalan, ifosfamide. In general, the
compounds of formula (I) may be prepared according to the following rea
tion schemes: SCHEME I POCI3) DMF R4 AcOH, H=O r 10 15 H (~) alkylation A
reagent of th 1 may be used as alkylatir. As a variant, a o attach a group
R6 = -CH; p -A-Rlo defined above).  



SCHEME II i    1 5 JAN 2003 - 11  SCHEME III i Lawesson's reagent I R6
SCHEME IV Ri R2 R5 R3 N^ S I R4 Rs ~N~ SCH3 r H2N'NH'R~ R~ N ~N Rs NHwR7 5
In addition, it is possible ~to convert some or a11 of the alkoxy groups
into hydrox l groups according to known methods. Similarly, the hyd oxyl
groups may be converted into ester or sulfonate~:according to the known
methods. 10 Similarly) it is possible I~o convert a group -A-COOR11, in
which R11 is an alk~ 1 or phenylalkyl group, into a group -A-COOH and t
convert a group -A-COOH into a group -A-CONR12R13, ccording to known
methods. 15 The compounds in which R and R6 form a -CO-CH2-CH2- group can
be obtained cyclization of a compound in which R4 = H and R6 =
-CH'-CHz-COOH.    1 5 JAN 2003 5 10 15 20 25 30 - 12  EXAMPLE l:
5,7-Dimethoxy-3-(4-meth dihydro-2-quinolinone (compound 1) a)
N-(3,5-Dimethoxyphenyl)-2-(4-me (compound 2) Me0 500 mg (3.3 mmol) of
3,5-di dissolved in toluene (7 ml) at 0C, atmosphere. A solution of 4-z
chloride (0.5 ml, 3.3 mmol) in 5 ml c dropwise to the medium. The reaction
at room temperature for 1 h and tl hydrolyzed with cold sodium h~ solution.
The two-phase system is for 30 min and the organic phase is t aqueous phase
is extracted with ethy The organic phase is dried over evaporated. The
residue obtained is petroleum ether to give 810 mg (82~) m.p. 135-137C
(toluene) IR (KBr) n 3292, 1658, 1615 cm-1 1H NMR (250 MHz) CDC13) : d 3.66
(s, 6H, OCH3), 3.82 (s, 3H, OC: J = 2 . 2 Hz ) HAr) , 6 . 62-6 . 66 (m, 2H,
J = 7 . 5 Hz, HA= ) , (broad s, 1H, J = 7.5 Hz, Hue). 3C NMR (62.90 MHz,
CDC13): d 44. 96.7, 97.9 (2), 114.4 (2), 126.2, 159.0, 161.0 (2), 169.5. MS
(ionspray): 302 (M+1)+ -1,2 1)acetamide ~ethoxyaniline are under a nitrogen
sthoxyphenylacetyl toluene is added nixture is stirred = medium is then
3rogen carbonate tirred vigorously ien collected. The acetate (twice).
MgS04 and then crystallized from f compound 2. (s, 2H, CH2) ,3.743), 6.20
(t,1H,H, HAr) , 6. 95(d,NH), 7.23 (d,2H, 0, 55.3, 55.4 (2), 130.7 (2),
139.4,   1 5 JAN 2003 



- 13  b) 2-Chloro-5,7-dimethoxy-3-(4-me dihydroquinoline (compound 3)
1)-1,2 Me / OMe MeO ~ ~~CI v I 5 10 15 20 25 30 0.31 ml (4.0 mmol, 1.5 eq)!
of N,N-dimethylformamide is added dropwise to 1.'5 ml (20.0 mmol, 7.5 eq)
of POC13, under a nitrogen tmosphere and at -30C. The medium is stirred for
Q15 min at -30C, followed by addition of 810 mg of aide 2 (2.7 mmol). The
reaction mixture is warmed to roo~ temperature with stirring and is then
heated at 75C Ifor 2.5 h. At the end of the reaction, this solutio~ is
poured onto crushed ice, neutralized with 30~; aqueous ammonia solution and
then extracted with di~hloromethane. The organic phase is dried over MgSOq
anthen evaporated. The residue obtained is purified by c romatography on a
column of silica (eluent: 3/7 EtOAc/~E) to give 270 mg (300) of compound 3.
i; m.g. 156-157C (toluene) 1H NMR (250 MHz, CDC13) : d 3.87 ',s, 3H, OCH3)
, 3.93 (s, 3H, OCH3) , 3.95 (s, 3H, OC ~3) , 6.52 (d, 1H, J = 2.0 Hz, HAr),
6.97-7.01 (m, H, HAr), 6.95 (d, 2H, J = 8.7 Hz, HAr) , 8.35 (S, 1H, Ar) .
3C NMR (62.9 MHz, CDC13): d 5.3, 55.7, 55.8, 98.6, 98.9, 113.6 (2), 115.8,
1;5.9, 130.5, 131.0 (2), 133.8, 149.0, 150.5, 156.0, 19.4, 162.1. MS
(ionspray): m/z 330 (M+1)+, 3'2 (M+3)+ c)
5,7-Dimethoxy-3-(A-methoxyphenyl)-~,2-dihydro-2quinolinone (compound 1) /
OMe Me Me0 ~ N O ti Compound 3 (250 mg, 0.76 0l) dissolved in acetic acid
(1.2 ml, 26.25 mmol pemmol of 3) and   1 5 JAN ?.003 _ 14 _ water (0.04 ml,
2.77 mmol per mmollof 3) is refluxed for 3 h. The acetic acid is evaporat d
off. The residue obtained is taken up in water, ne tralized with 25~ sodium
hydroxide solution and fina~ly extracted with 5 dichloromethane. The
organic phase ~~s dried over MgS04 and then evaporated under reduced
pr~Issure. The residue is taken up in ethyl acetate, this I~operation
bringing about crystallization of the fi al product. The crystals thus
obtained are filtered off to give 200 mg 10 (85~) of compound 1. The
overall yield for the sy~thesis carried out to obtain compound 1 is 21~. I
m.p. 254-255C (EtOAc) 15 IR (KBr) n 1664, 1628, 1573, 15;8 cm-1 1H NMR (250
MHz, DMSO-d6) : d 3Ie.78 (s, 3H, OCH3) , 3.81 (s, 3H, OCH3) , 3.89 (s, 3H,
J = 2. 0 Hz, HAr) , 6.45 (d, 1H, J = (d, 2H, J = 7.5 Hz, HAr), 7.66 ~H3) ,
6.35 (d, 1H, 2.0 Hz, HAr) , 6.95 2H, J = 7.5 Hz, HAS ) , 7 . 9 6 ( s , 1H ,
HAr ) , 11 . 7 6 ( bro~d s 20 ~ 13C NMR (62.90 MHz, DMSO=d6) : d' 55.1)
90.0, 93.0, 104.6, 113.3 (2), 1 6.5, (2), 130.2, 140.5, 156.6) 158.7, 61.5,
1H, NH) . 55.4, 55.9, 129.0, 129.6 161.9. MS (ionspray): m/z 312 (M+1)+
Anal. calculated for C18H1~N09: iC, 69.44; H, 5.50; 25 N, 4.50. Found: C,
69.29; H, 5.40a N, 4.55. EXAMPLE 2: 5,7-Dimethoxy-3-(4-hydro
henyl)-1,2dihydro-2-guinolinone (compound 4) 01i Me ~ i Me0 I ~ N_ ' 0 v C
t H 30 530 mg (1.70 mmol) of compo~nd 1 are dissolved in 15 ml of acetic
acid, under an pert atmosphere. A commercial solution of 48~ HBr in i;water
(2.65 ml) is added dropwise (exothermic reaction) to the reaction mixture.
The final solution is ref~uxed with stirring 35 for 5 h. After cooling, the
react~i;ion is diluted by   1 5 JAN 2003 - 15  



addition of water and is then ne~~.ralized with 10~ sodium hydroxide
solution (pH - 6 7'',). The product is extracted with dichloromethane (tw
ce). The organic phase is dried over MgS09 and the evaporated under
5reduced pressure. The residue jis purified bychromatography on a column of
si~ica (eluent:9/1CH2Clz/MeOH) to give 175 mg (35~) of;ompound 4.m.p.
275-276C (EtOAc)IR (KBr) n 1628, 1604, 1558, 151Icm-110~ 1H NMR (250 MHz,
DMSO-d6) : d 3; ~ 80 (s, 3H, OCH3) ,13.89 (S, 3H, OCH3) , 6.35 (d, 1H,J =
2.5 Hz,HAr) ,6.43 (d, 1H, J = 2.5 Hz, HAr~, 6.78 (d,2H,J = 7 .5 Hz, HAr) ,
7.55 (d, 2H, J7 .5 Hz, HAr) ,7 .92(s, 1H, HAr) , 9.48 (s, 1H, OH) , 1..72
(broad s, 1H,15NH)13C NMR (62.90 MHz, DMSO-d6) : d~ 55.4, 55.9,90.0,93.0,
104.7, 114.8 (2), 126.9, 17.4, 129.6,129.8(2), 140.4, 156.6, 156.9, 161.6,
1i61.8MS (ionspray): m/z 298 (M+1)+ J.20~ Anal. calculated for C1~H15N04:,
68.68; H,5.09;N, 4.71. Found: C, 68.90; H, 5.09;N, 4.90. EXAMPLE 3:
5,7-Dihydroxy-3-(4-hydrohenyl)-1,2dihydro-2-quinolinone (compound 5) Ii OH
i H ~ i HO I ~ N"O 25 1.0 g (3.2 mmol) of compoun ~ 1 is dissolved in 15 ml
of acetic acid, under an i~ert atmosphere. A commercial solution of 48~ HBr
in wa'er (5 ml) is added dropwise (exothermic reaction) to th' reaction
mixture. i 30 The final solution is refluxed wi h stirring for 3 days.
After cooling, the reacti n is diluted by addition of water and is then
neutralized with 10~ sodium hydroxide solution (pH - 6- ). The product is
extracted with dichloromethane (t rice). The organic 35 phase is dried over
MgS09 and the evaporated under   1 5 JAN 2003 - 16  reduced pressure. The
residue obtai''ed is purified by chromatography on a column of si'ica
(eluent: 9/1 CHZC12/MeOH) to give 320 mg (370) of ompound 5.  m.p. > 280C 5
1H NMR (250 MHz, DMSO-d6) : I'd 6.11 (d, 1H, J = 2. 0 Hz, HAr) , 6.18 (d,
1H, J =2.0 Hz, HAr) , 6.76 (d, 2H, J = 8.6 Hz, Hue), 7.52 ( , 2H, J = 8.6
Hz, HAr) , 7.89 (s, 1H, HAr) , 9.42 (s, ' 1H, OH) , 9.84 (s, 1H, OH)) 10.21
(s, 1H, OH), 11.46 :(broad s, 1H, NH). 10 ~ 13C NMR (62.90 MHz, DMSO-d6) :
d 91.3, 96.4, 103.5, 114.7 (2), 125.1, 127.8, 129.4 2), 130.4, 140.7,
155.3, 156.6, 160.Z, 161.8.  MS (ionspray): m/z 270 (M+1)+ Anal .
calculated for Cl5HiiN0a : ~ , 66 . 91; H, 4 . 12 ; 15 N, 5.20. Found: C,
66.80; H, 4.00;.N, 5.40. EXAMPLE 4:
5,7-Dimethoxy-3-(4-methoheayl)-1,2dihydro-2-quinolinethione (compound 6L) /
OMe OMe ~ ~~ v ~(CRL8271 ) Me0 ~ Iv S I i H I' 20 100 mg ( 0 . 32 mmol ) of
compo 'nd 1 are dissolved in 15 ml of toluene (hot dissolutio ), under an
inert atmosphere. 260 mg (0.64 mmol, 2 ~eq) of Lawesson's reagent are added
to the reaction 'fixture. The final solution is refluxed for 18 h. after
cooling, the 25 toluene is evaporated off. The r''sidue obtained is
purified by chromatography on a column of silica (eluent: 9/1 CH2C12/EtOAc)
to giv' 81 mg (77a) of compound 6.  m.p. 229-230C (Et20) 30  IR (KBr) 1636,
1610, 1524 cm-1  1H NMR (250 MHz, DMSO-d6) : d 3j,.78 (s, 3H, OCH3) , 3.83
(s, 3H, OCH3) , 3 .89 (s, 3H, IflCH3) , 6.49 (d, 1H, J = 1 . 9 Hz, HAS ) ,
6. 79 (d, 1H, J ~ 1 . 9 Hz, HAr) , 6.92 (d, 2H, J = 8.7 Hz, HAr) , 7 .49
(~d, 2H, J = 8.7 Hz, 35 HAr) , 7.78 (s. 1H, HAr) , 13. 50 (brc~'ad s, 1H,
NH) .   1 5 JAN 2003 - 17  13C NMR (62.90 MHz, CDC13) : d e55.1, 90.2,
95.2, 108.9, 112.9 (2), 28.2, 132.0, 136.3, 140.9, 156.4, 158.5,;162.5,
55.6, 56.1, 130.7 (2), 180.5. , MS (ionspray): m/z 328 (M+1)' 5 , Anal.
calculated for C18H1~N03S: ~, 66.03; H, 5.23; N, 4.28. Found: C, 66.30; H,
5.30;.N, 4.35. EXAMPLE 5: 5,7-Dimethoxy-3-(4-methoxy
1,2-dihydro-2-quinolinone (compound 7 -1-methyl 4~) Me0 10 15 20 25 600 mg
(1.93 mmol) of compou~d 1 are dissolved in 30 ml of anhydrous
N,N-dimeth~lformamide (DMF), under a nitrogen atmosphere. At 0C,. 93 mg
(3.86 mmol, 2 eq) of NaH, washed beforehand wit petroleum ether) are added
portionwise to the xeaction solution (exothermic reaction). A solution ~of
methyl iodide (0.48 ml, 7.72 mmol) 4 eq) diluted ;in 5 ml of DMF is added
to the medium. The reaction is!heated at 90C for 18 hours. After cooling,
water is ad ed to the reaction mixture and the solution is then stirred for
15 min. The solid obtained is collected by filtration through a sinter
funnel and then rinsed with ater. The solid is dissolved in CH2C12 and
washed twi 'e with water. The organic phase obtained is dried o,er MgS04
and then evaporated under reduced pressure. T~e residue obtained is
purified by chromatography on ~; column of silica (8/2 CH2Clz/EtOAc) to
give 408 mg (~8~) of compound 7 and 157 mg (25~) of derivative 7a. , 3 0
Compound 7 , m.p. 125C (EtOAc/PE) , IR (KBr) n 1635, 1596, , `H NMR (250
MHz, CDC13) (s, 3H, OCH3), 3.91 (s, 



35 J = 2.0 Hz) HAr) , 6.37 (d 1590, 154 cm-1 d 3.73 I (s, 3H, NCH3) , 6H,
Oc~H3) , 6.30 (d, a, 1H, J ~ 2 . 0 Hz, HAr) , 3.83 1H, 6.94    1 5 JAN 2003
- 18  (d, 2H, J = 7.5 Hz, Hue), 7.67 (~, 2H, J = 7.5 Hz, HAr ) , 8 . 12 ( s
, 1H , HAr ) . 13C ~ (62.90 MHz, CDC13) : d j;30.3, 55.3, 55.5, 55.8, 90.2,
92.6, 106.1, 113.5 ~2), 127.0) 130.0, 5 130.1 (2), 130.2, 141.7, 157.6,
15.1, 162.2 (2). MS (ionspray): m/z 326 (M+1)+ I Anal. calculated for
C19H19N09: (~, 70.14; H, 5.89; N, 4.30. Found: C, 70.00; H, 5.73;i~N, 4.24.
10 Compound 7a: 2,5,7-Trimethoxy-3-(4-methoxyphenyl)q~sinoline Meo 15 20 25
m.p. 106-107C (EtOAc/PE) 1 IR (KBr) n 1621, 1515 ) 1265 cm-1 i 1H NMR (250
MHz, CDC13) : d 3.86 1,(s, 3H, OCH3) , 3 .94 (s) 6H, OCH3), 4.08 (s, 3H,
OC~3), 6.40 (d, 1H, J = 1.8 Hz, HAr) , 6. 85 (d, 1H, J =~ 1.8 Hz, HAr) ,
6.97 (d, 2H, J = 8.8 Hz, HAr), 7.57 (~, 2H, J = 8.8 Hz, H~,r ) , 8 . 2 6 (
s , 1 H , HAS ) . . 13C NMR (62.90 MHz, CDC13): d i53.5, 55.3, 55.5, 55.6,
95.9, 98.5, 112.8, 113.6 ~(2), 122.1, 129.6, 130.5 (2), 132.3, 147.9,
156.3, 15i!8.9, 160.6, 161.3. MS (ionspray): 326 m/z (M+1)+ Anal.
calculated for C19H19N09: ~, 70.14; H, 5.89; N) 4.30. Found: C, 69.89; H,
5.81;I,. N, 4.10. EXAMPLE 6:
5,7-Dimethozy-3-(4-hydrox~phenyl)-1-methyl1,2-dihydro-2-quinolinone
(compound MeO~ ~ ~N' ~ 0 CHI 30 408 mg (1.3 mmol) of compoul~d 7 are
dissolved in 15 ml of acetic acid, under an ~;nert atmosphere. A   1 5 JAN
2003 - 19  5 10 15 20 commercial solution of 48~ HBr in wat~r (2 ml) is
added dropwise (exothermic reaction) to the'I:reaction mixture. The final
solution is refluxed with .stirring for 5 h. After cooling, the reaction is
dilu ed by addition of water and is then neutralized with 10I sodium
hydroxide solution (pH = 6-7). The product s extracted with dichloromethane
(twice). The organ ~ phase is dried over MgS04 and then evaporated under~~
reduced pressure . The residue obtained is purified by c~;hromatography on
a column of silica (eluent: 7/3 CH2~12/EtOAc) to give 220 mg (56~) of
compound 6.  m.p. 204-205C (EtOAc) i  1H NMR (250 MHz, DMSO-d6) : d 3 Q63
(s, 3H) NCH3) , 3.89 (s, 3H, OCH3) , 3.90 (s, 3H, (~CH3) , 6.46 (d, 1H, J =
1.9 Hz, HAr) , 6.54 (d, 1H, J =I' 1.9 Hz, HAr) , 6.76 (d, 2H, J = 8.5 Hz,
HAr), 7.48 ( , 2H, J = 8.5 Hz, HA=) , 7.93 (s, 1H, HAr) , 9.47 (s, 1~, OH)
. . 13C NMR (62.90 MHz, DMSO-d6) : d~ 30.5, 56.1, 56.5, 91.3, 93.4, 105.3,
115.2 (2), 12 .5, 128.4, 129.2, 130.2 (2), 141.7, 157.4 (2), 161.4I, 162.5.
MS: m/z 312 (M+1)+ i  ArZal. calculated for ClgH1~N09: , 69.44; H, 5.50; N,
4.50. Found: C, 69.65; H, 5.59;;.N, 4.60. 25 EXAMPLE 7:
5,7-Dihydroxy-3-(4-hydro 1,2-dihydro-2-quinolinone (compound off ,~ o~ ~ w
w HO ~ 0 CHI 30 -1-methyl ~CRL8321 ) 



1. Method A: 200 mg (0.61 are dissolved in 15 ml of acetic ac~~ atmosphere.
A commercial solution o~ (1 ml) is added dropwise (exothermi reaction
mixture. The final solutio. stirring for 3 days. After coolingl, diluted by
addition of water and i~ ol) of compound 7 d, under an inert 48~ HBr in
water reaction) to the is refluxed with the reaction is then neutralized
1 ~ JAN 2003 - 20  with 10~ sodium hydroxide solution, (pH = 6-7). The
product is extracted with dichlorom ~~.hane (twice). The organic phase is
dried over MgS04 a'd then evaporated under reduced pressure. The res';due
obtained is 5 purified by chromatography on a column of silica (eluent: 9/1
CHzClz/MeOH) to givel; 61 mg (35~) of compound 9. 2 . Method H : 1. 0 g ( 3
.1 mmol ~, of compound 7 is dissolved in 15 ml of dichloromethal~e, under
an inert 10 atmosphere. At 0C, 1.81 ml (19.0 mm'l, 6 eq) of boron
tribromide are added dropwise (exoth rmic reaction) to the reaction
mixture. The final solu~ion is stirred at room temperature for 18 h. The
reac ion is hydrolyzed by addition (dropwise) of water and '~s then
neutralized 15 with 10% sodium hydroxide solutio' (pH = 6-7). The product
is extracted with dichlorome~hane (twice). The organic phase is dried over
MgS04 ay~d then evaporated under reduced pressure. The res'due obtained is
purified on a column of silica (elue t: 9/1 CHzCl2/MeOH) 20 to give 688 mg
(76~) of compound 9. m.p. > 280C (EtOAc) 1H NMR (250 MHz, DMSOd-b) : d
~'.53 (s, 3H, CH3) , 6.25 (S, 2H, HAr) , 6.76 (d, 2H, ; J = 8.8 Hz, H~,r) ,
7.47 (d, 2H, J = 8.8 Hz, HAr) , '7.92 (s, 1H, HAr) , 25 9.42 (s, 1H, OH),
10.00 (s, 1H, OH), 10.35 (s, 1H, OH). 13C NMR (62.90 MHz, DMSOd-6) : d~
29.7, 103.5, 114.7 (2), 124.3, 128.4,l'129.7 155.9, 156.7, 160.6, 161.1. Ii
30 ~ MS (ionspray): m/z 284 (M+1)~ I Anal. calculated for C16H13N~4: N,
4.94. Found: C, 67.68; H, 4.46;g N, 91.8) 96.5, (3), 141.7, 67.84; H, 4.63;
4.78.   1 5 JAN 2003 - 21  EXAMPLE 8:
5,7-Dimethoxy-3-(4-methohenyl)-1-methyl1,2-dihydro-2-quinolinethione
(com~o_u~d 10) CRL824~) 5 10 15 20 25 Ma0 500 mg (1.5 mmol) of compou'd 7
are dissolved in 30 ml of toluene, under a ni~rogen atmosphere. 870 mg (2.1
mmol, 1.4 eq) of Lawe son's reagent are added to this reaction mixture. ~,
The reaction is refluxed for 12 h. After coolingi, the solvent is
evaporated off. The residue obtain~d is purified by chromatography on a
column of silica: (3/7 EtOAc/PE) to give 376 mg (72~) of compound 10. m.p.
176-177C (EtOAc/PE) 1 IR (KBr) 1613, 1570, 1S12 cm-1 1H NMR (250 MHz,
CDC13) : d 3.84 ~i~(s, 3H, OCH3) , 3.91 (s, 3H, OCH3) , 3 .95 (s, 3H,
OC~i3) , 4.39 (s) 3H, NCH3) , 6.39 (d, 1H, J = 2.0 Hz, i!HAr) , 6.56 (d,
1H, J = 2 .0 Hz, HAr) , 6.93 (d, 2H, J ~I! 7 .5 Hz, HAr) , 7.43 (d, 2H, J =
7.5 Hz, HAr) , 7.97 (S, ~;1H, HAr) . 13C NMR (62.90 MHz, CDC13): di;39.5,
55.2, 55.6, S5.9, 91.1) 94.6, 109.9, 113.1 ~(2), 126.6, 130.8 (2), 134.3,
138.6, 142.7, 157 6, 158.8, 162.7, 184.5. MS: m/z 342 (M+1)+ ', Anal.
calculated for C19H,_9N03S: ~;C, 66.84; H, 5.61; N, 4.10. Found: C, 66.70;
H, 5.53; N, 4.03.    1 5 .IAN 2003 - 22  EXAMPLES 9: Ethyl
2-[5,7-dimethoxy-3-I:(4-hydroxyphenyl)2-oxo-1,2-dihydro-1-quiaoliayl~acetat
~i (compound 11) Leo (e8314) i o i i 5 



10 15 1.0 g (3.2 mmol) of compoundrl is dissolved in 30 ml of anhydrous
N,N-dimethylformam~de (DMF), under a nitrogen atmosphere. At 0C, 115 mg
(4.8 mmol, 1.5 eq) of NaH, washed beforehand in petrole ether, are added
portionwise to the reaction sol tion (exothermic reaction). A solution of
ethyl brom acetate (0.72 ml, 6.4 mmol, 2 eq) in 5 ml of DMF is ad ed to the
medium. The reaction is heated at 90C or 2-3 h. After cooling, water is
added to the reaction mixture, which is then stirred for 15 min. The
solution is extracted with ethyl acetate (twice). The orgaic phase is dried
over MgS04 and then evaporated underi~reduced pressure. The residue
obtained is purified by c~~romatography on a column of silica (7/3
CHzCl2/EtOAc) tl give 890 mg (70~) of compound li and 318 mg (25~) of
derivative 11a. 20 Compound 21: m.p. 160-161C (EtOAc/PE) a. IR (KBr) 1735,
1647, 1609 cml 1H NMR (250 MHz, CDC13) : d 1.6 (!t, 3H, J = 7.1 Hz,
COOCH2CH3) , 3 . 83 (s, 3H, OCH3) , 3 ~ 87 (s, 3H, OCH3) , 25 3.92 (s, 3H,
OCH3) , 4.22 (q, ~~ 2H, J = 7.1 Hz, COOCHZCH3 ) , 5 .10 ( s , 2H, CHZCO , 6
. 14 ( d, 1H, J = 2.0 Hz, HAr) , 6.30 (d, 1H, J =I 2 .0 Hz, HAr) , 6.94 (d,
2H, J = 7.5 HZ, HAr) , 7. 69 ( , 2H, J = 7 .5 HZ, HAr ) , 8 .18 ( S , 1 H ,
HAr ) . I 30 ~ 13C NMR (62.90 MHz) CDC13) : d I'14.2, 44.8, 55.3, 55.5,
55.9, 61.6, 90.0, 92.8, i.06.2) 113.5 (2),    1 5 .IAPJ 2003 - 23  126.6,
129.6) 130.1 (2) , 131.0, 14i1.1) 157.8, 159.2, 161.9, 162.5, 168.4. MS
(ionspray): m/z 398 (M+1)+ Anal. calculated for C22Hz3NO6: ~, 66.49; H,
5.83; 5 N, 3.52. Found: C, 66.60; H, 6.03;~~N, 3.75. Compound 11a Ethyl
2-([5,7-dimethoxy-3-(4-methoxyp~enyl)-2-guinolinyl]oxy)acetat le Me0 10 15
20 25 0 m.p. 95-96C (EtOAc/PE) IR (KBr) n 1754, 1622, 1516, 1265 cm-1 1H
NMR (250 MHz, CDC13): d 1.27 ~t, 3H, J = 7.1 Hz, CH3), 3.86 (s, 3H, OCH3))
3.91 (~, 3H, OCH3), 3.93 (s) 3H, OCH3), 4.24 (q) 2H, J = ~.1 Hz, OCHz),
5.05 (s, 2H, NCHz) , -6.40 (d, 1H, J = I2.0 Hz, HAr) , 6.76 (d, 1H, J = 2.0
Hz, HAr) , 6.98 (c~, 2H, J = 9.0 Hz, HAr) , 7.68 (d, 2H, J = 9.0 Hz, IlIAr)
, 8.30 (s, 1H, HAr ) . i 13C NMR (62.90 MHz, CDC13): d !14.2, 55.3, 55.5,
55.7, 60.9, 62.7, 96.2, 98.6, ;113.4, 113.7 (2), 121.7, 129.2) 130.6 (2),
132.8, 1 7.3, 156.3, 158.8, 159.1, 161.4, 169.5. MS (ionspray): m/z
398(M+1)+ I Anal . calculated for CZZH23N06 : ~, 66 . 49 ; H, 5 . 83 ; N,
3.52. Found: C, 66.63; H, 5.90; N, 3.60.    1 S JAN 2003 5 10 15 20 25 30 -
24  Fxn~LE 10: Methyl
3-[5,7-disnethoxy-3-~~(4-hydroxyphenyl)2-oxo-1,2-dihydro-1-quinolinyl]propa
n'ate (compound 12) OMe Me ~ I i~ Ms0 ~ N~O td~-g318) i I 0 0~ 1.0 g (3.2
mmol) of compound 1 is dissolved in 20 ml of anhydrous
N,N-dimethylform~,mide (DMF) in the presence of 2.9 ml of methyl acrylate
(32.0 mmol, 10 eq) , under a nitrogen atmosphere.I. At 0C, 2-3 drops of
Triton B are added to the reac~ion solution. The mixture is stirred for 4 h
at room t mperature. The DMF and methyl acrylate are evaporated off under
reduced pressure. The residue obtained is taken up in ethyl acetate and
washed twice with water. The organic phase obtained is dried over MgS09 and
th~n evaporated under reduced pressure. The crude produ~t is purified by
chromatography on a column of silica; (8/2 CHzCl2/EtOAc) to give 1.06 g
(83~) of compound 12.; i m.p. 100-101C (EtOAc) i IR (KBr) 1725, 1638 cm-1 



1H NMR (250 MHz, CDC13): d 2.78 '(t, 2H, J = 8.0 Hz, CHz) , 3.68 (s, 3H,
COOCH3) , 3.80 I(s, 3H, OCH3) , 3.88 (s, 6H, OCH3) , 4.57 (t, 2H, J = ~8.0
Hz, CH2) , 6.26 (d, 1H, J = 2.0 Hz, HAr) , 6.46 (I , 1H, J = 2.0 Hz) HAr) ,
6.92 (d, 2H, J = 8.8 Hz, Ar) , 7.66 (d, 2H, J = 8.8 Hz, HAr) , 8.11 (s, 1H,
HAr)j. ''3C NMR (62.90 MHz, CDC13) : d ~ 31.9, 39.1, 51.8, 55.2, 55.5)
55.7, 89.8, 92.6, ;106.2, 113.4 (2), 126.5, 129.5, 129.9 (2), 130.3, 10.5,
157.6, 159.0, 161.7, 162.4, 172.0. I MS (ionspray): m/z 398 (M+1)+ Anal .
calculated for C22Hz3NO6 : i , 66 . 49 ; H, 5 . 83 ; N, 3.52. Found: C,
66.55; H, 5.70; N, 3.50.   1 5 JAN 2003 - 25  EXAMPLE 11: Benzyl
2-[5,7-dimethoxy-3-j(4-methoxyphenyl)2-oxo-1,2-dihydro-1-quinolinyl]acetat~
(compound 13) I. Me0 0 5 10 15 20 25 30 300 mg (0.96 mmol) of compound 1
are dissolved in 10 ml of anhydrous N,N-dimeth~lformamide (DMF), under a
nitrogen atmosphere. At 0C, ~ 35 mg (1.40 mmol, 1.5 eq) of NaH, washed
beforehand im petroleum ether, are added portionwise to the reaction
solution (exothermic reaction). A solution ~of benzyl bromoacetate (0.31
ml, 1.90 mmol, 2 eq) ~iluted in 5 ml of DMF is added to the medium. The
rea~Ition is heated at 90C for 2 h. After cooling, water. is added to the
reaction mixture, which is then stirred for 15 min. The solution is
extracted with dichlorome~thane (twice). The organic phase is dried over
MgS09 ahd then evaporated under reduced pressure. The res~.due obtained is
purified by chromatography on a icolumn of silica ( eluent : CHZC12 ) to
give 317 mg ( 7 2 ~ ) ~ o f compound 13 and 88 mg (200) of derivative 13a.
Compound 13: m.p. 199-200C (Et20 wash) IR (KBr) 1748, 1642, 1617 cm-1 1H
NMR (250 MHz, CDC13): d 3.68 (s, 3H, OCH3) , 3.92 (s, 3H, OCH3) , 5.21 (s,
2H, CHZ), 6.03 (d, 1H, 6.27 (d, 1H, J = 2.0 Hz, HAr J = 7.5 Hz, HAr),
7.25-7.32 (m, , 2H, J = 7.5 Hz, HAr), 8.17 (S, 1H, 13C NMR (62.90 MHz,
CDC13) : d 55.8) 67.1, 89.8, 93.0, 106.2, (s, 3H, OCH3) (3.845.16 (s,
2H,CHz) ,J = 2.0 Hz)Hp,r) ,6.94 (d,2H,iH, HAr) , 7 . 68(d, HAr ) 44.7,
55.3, 55.4, 113.5 (2), 126.5,    ~ 5 ~asr 2003 - 26 - I 128.3 (2), 128.4,
128.5 (2), 29.5, 230.1 (2), 131.1, 135.3, 141.0, 157.8, 159i:.2, 161.8,
162.4, 168.3. MS (ionspray): m/z 460 (M+1)+ 5 Compound 23a: Benzyl
2-([5,7-dimethoxy-3-(4-methoxylphenyl)-2-quinolinyl~oxy)acetate !; OMe I:
~Me \ \ Ma0 ~ N' _ O . 0 10 ~ m.p. 114-115C (ether) IR (KBr) n 1761, 1621,
1517 cm-1 ' 1H NMR (250 MHz, CDC13) : d 3.87 (s, 3H) OCH3) , 3.91 (s, 3H,
OCH3), 3.95 (s, 3H, OC~3), 5.17 (s, 2H, OCH~) , 5.27 (s, 2H, OCH2) , 6.44
(..d, 1H, J = 2. 0 Hz, 15 HAr) , 6.76 (d, 2H, J = 2 . 0 Hz, ~Ar) , 7. 00
(d, 2H, J = 8. 0 Hz, HAr) , 7.26-7 .38 (m, ~iSH, HAr) , 7 .71 (d, 2H, J = 8
. 0 Hz, HAr ) , 8 . 36 ( s, 1H, ~ HAr)  . 13C NMR (62.90 MHz, CDC13) : d i
55.2, 55.4, 55.5, 62.6, 66.4, 96.2, 98.5, 113.4, .113.6 (2)) 121.6, 20
128.0 (2), 128.4 (3), 129.0, I230.5 (2), 132.7, 135.6, 147.2, 156.1, 158.6,
159.0,i 161.3) 169.3. MS (ionspray): m/z 460 (M+1)+ EXAMPLE 12:
2-[5,7-Dimethoxy-3-(4-me hoxyphenyl)-2-oxo25
1,2-dihydro-1-quinolinyl~acetic acid~(compound 14) Me0 1.0 g (2.2 mmol)
dissolved in dioxane (30 ml) CRL83I?) 



of be~zyl ester 13 is in a ro.nd-bottomed flask. i    1 5 JAPJ 2003 27 10~
palladium-on-charcoal (100 mg) I~is added to the reaction solution. The
debenzylaliion reaction is carried out using Parr apparatus 'under 40 psi
of i hydrogen at room temperature for ~ h. The reaction 5 medium is
filtered through Celite a~d the filtrate is evaporated under reduced
pressure.I; The crystalline product obtained is washed with eth~r to give
764 mg (95~) of compound 14, m.p. 179-180C (Et20 wash) i 10 ~ IR (KBr)
1732, 1614, 1583 cm-1 i 1H NMR (250 MHz, DMSO-d6): d 377 (s, 3H, OCH3), 1.
3 .85 (s, 3H, OCH3) , 3.91 (s, 3H, ~CH3) , 5.02 (s, 2H, CH2) , 6.46 (s, 1H,
HAr) , 6.47 (s, ilH, HAr) , 6.93 (d, 2H, J = 9. 0 Hz ) HAr) , 7 . 62 (d,
2H~ J = 9. 0 Hz, HAr) , 15 8.03 (S, 1H, HAr) . i. 13C NMR (62.90 MHz,
DMSO-d6): d: 44.9, 55.5, 56.1, I 56.6, 91.3, 93.3, I05.3, 113.8 (2), 125.7,
129.4, 130.1 (2), 130.4, 141.3, 157.6, 19.1, 161.3, 162.8, 170.1. 20 ~ MS
(ionspray): m/z 370 (M+1)+ Anal , calculated for C2oH19N06 : ~, 65 . 03 ;
H, 5 . 18 ; N, 3.79. Found: C, 65.00; H, 5.25;'.N, 3.85. i; EXAMPLE 13:
Benzyl 3-[5,7-dimethoxy-3~(4-methoxyphenyl)25
2-oxo-1,2-dihydro-1-guinolinyl]propax~bate (compound 15) . 0 i ~ ~ . 150 mg
( 0 . 48 mmol ) of compound 1 are dissolved in 10 ml of anhydrous
N,N-dimethyl~~ormamide (DMF) in the presence of 782 mg (4.8 mmol,~10 eq) of
benzyl 30 acrylate, under a nitrogen atmosphere. At 0C, 2-3 drops of Triton
B are added; to the reaction solution. The solution is stirred~for 18 h at
room   i i - 28 - i: temperature. The solvents are evaporated off under
reduced pressure. The residue obtai red is taken up in ethyl acetate and
washed twice with 'ater. The organic phase obtained is dried over MgS04 a d
then evaporated i 5 under reduced pressure. The crude p oduct is purified
by chromatography on a column of s i 1~ ca ( 4 / 6 EtOAc / PE ) to give 200
mg (880) of compound 15. I m.p. 124-125C (Et20/PE) IR (KBr) 1731, 1635,
1600 cm-z 10 ~ 1H NMR (250 MHz) CDC13): d 2.86 ~t, 2H, J = 8.0 Hz, COCHz) ,
3 .84 (s, 3H, OCH3) , 3.85 s, 3H, OCH3) , 3.92 (s, 3H, OCH3), 4.63 (t, 2H,
J = .0 Hz, NCH2), 5.14 (s, 2H, CH2Ph)) 6.29 (d, 1H, J =j;2.0 Hz, HAr), 6.49
(d, 1H, J = 2.0 Hz, HAr), 6.94 (~, 2H, J = 7.5 Hz, 15 HAr) , 7 .30-7 .35
(m, 5H, HAr) , 7 . ~8 (d, 2H, J = 7. 5 Hz, HAr) , 8.13 (s, 1H, HAr) 13C NMR
(62.90 MHz, CDC13) : d i;32.2, 39.1, 55.2, 55.4) 55.7, 66.5, 89.7, 92.6,
e106.2, 113.4 (2), 126.5, 128.1 (2), 128.2, 128.4 i(2), 129.5, 129.9 20
(2), 130.4, 135.5, 140.5, 157I6, 159.0, 161.7, 162.4, 171.3. 1. MS
(ionspray): m/z 474 (M+1)+ EXAMPLE 14:
3-[5,7-Dimethoxy-3-(4-mett~~oxyphenyl)-2-oxo25
1,2-dihydro-1-quinolinyl]propanoic a~;id (compound 16) / OMe Me I I, ~.o ~
N'~o (ICRL8319) i ;: 0 off 1.0 g (2.1 mmol) of ben~[yl ester 15 is
dissolved in dioxane (30 ml) in a ro'nd-bottomed flask. 10o
palladium-on-charcoal (100 mg)I~ is added to the 30 reaction solution. The
debenzvlation reaction is 1 5 .IAN 2003 carried out using Parr apparatus
under 40 psi of hydrogen for 48 h. The reaction rlfedium is filtered
through Celite and the filtrate i~ evaporated under   i 1 5 JAN 2003 29 5
10 



15 20 reduced pressure to give, after wa~hing with ether, 780 rng (97~) of
compound 16. i, m.p. 194-195C (EtzO wash) IR (KBr) 1724, 1637, 1612, 1604
~m-1 1H NMR (250 MHz, DMSO-d6) : id 2.60 (t) 2H, J = 7.5 Hz, COCHz) , 3.78
(s, 3H, ~;CH3) , 3 .90 (s, 3H, OCH3) , 3.92 (s, 3H, OCH3) , 4.48 (I~, 2H, J
= 7.5 Hz, NCH2) , 6.48 (d, 1H, J = 1.8 Hz, Her) , 6.62 (broad s, 1H, HAr) ,
6.95 (d, 2H, J = 8. 8 Hz, i; Her) , 7 . 62 (d, 2H, J = 8.8 Hz, HAS) , 8.00
(5, 1H, HAr) I' 13C ~ (62.90 MHz, DMSO-d6) : d:j~ 32.0, 38.9, 55.1, 55.7,
56.1, 90.6, 93.0, 105.0, i;113.3 (2), 125.6, 129.3, 129.5, 129.8 (2),
140.5, 1;7.2, 158.7, 160.6, 162.4, 172.5. i MS: m/z 384 (M+1)' Anal.
calculated for CzlH2iNOs: ~, 65.79; H, 5.52; N, 3.65. Found: C, 65.60; H,
5.51;N, 3.70. EXAMPLE 15: N,N-Diethyl-3-[5,7-dimet
Ixy-3-(4-methoxyphenyl)-2-oxo-1,2-dihydro-1-quinolin]propanamide (compound
17) I ~,~~,szs3~ Me0 25 30 1. 0 g (2 . 6 mmol) of compounds; 16 is
dissolved in 25 ml of anhydrous N,N-dimethylforma;ide (DMF), under a
nitrogen atmosphere. At 0C, 353mg (2.6 mmol) of hydroxybenzotriazole and
540 mg (2j6 mmol) of cyclohexylcarbodiimide are added to the reaction
solution. The reaction is stirred for 10 minut s at 0C, followed by
addition of 0.26 ml (2.6 mmol) odiethylamine. The final solution is stirred
for 2 h ait 0C and then for 24 h at room temperature. The d~cyclohexylurea
is removed by filtration. The filtrateji is extracted with    I 1 5 .IAN
2003 - 30  ethyl acetate (twice). The organic base collected is washed
several times with water. Th' organic phase is dried over MgSOa and then
evaporated under reduced pressure. The residue obtained ' is purified by 5
chromatography on a column of silicaj(7/3 CH2C12/EtOAc) to give 680 mg
(60~) of compound 17. m.p. 137-138C (EtOAc wash) IR (KBr) 1636, 1617 cm-1
1H NMR (250 MHz, CDC13) : d 1.0p1.21 (m, 6H, CH3) , 10 2.78 (t, 2H, J = 8.0
Hz, COC 2), 3.30 (q, 2H, J = 7.0 Hz, NCH2) , 3.39 (q, 2H, J = 7 .0 Hz,
NCH2) , i 3.84 (s, 3H, OCH3) , 3.91 (s, 3H, ~CH3) , 3.94 (s, 3H, OCH3) ,
4.65 (t, 2H, J = 8.0 Hz, _~1~CH2) , 6.29 (d, 1H, J = 2.0 Hz, HAr) , 6.73
(d, 1H, J l2.0 Hz) HAr) , 6.94 15 (d, 2H) J = 7.5 Hz, HAr), 7.67 (Id, 2H, J
= 7.5 Hz, I' HAr ) , 8 .15 ( s , 1 H . HAr ) . . 13C NMR (62.90 MHz, CDC13)
: d; i 13.1, 14.4, 31.0, 40.1, 40.5, 42.2, 55.3, 55.8 (2),.89.9, 93.1,
106.3, 113.5 (2), 126.6, 129.7, 130.0 ~(2), 130.5, 140.9, 20 157.6, 159.1,
162.1, 162.6, 169.9.i MS (ionspray): m/z 439 (M+1)* Anal. calculated for
Cz5H30N2~5: ~C, 68.47; H, 6.90; i N, 6.39. Found: C, 68.27; H, 6.80;.' N,
6.40. 25 EXAMPLE 16:
N,N-Diethyl-2-[5,7-dimet'oxy-3-(4-methoxyphenyl)-2-oxo-1,2-dihydro-1-quinol
inl,l]acetamide (compound 18) OMe Me v ~CRL8315) MAO ~ N O ~0 I: ,~N~./ I:
1.0 g (3.2 mmol) of compound 1 is dissolved in 30 30 ml of anhydrous
N,N-dimethylforma~ide (DMF) , under a nitrogen atmosphere. At 0C, 115 mg~~
(4.8 mmol, 1.5 eq) of NaH, washed beforehand in petrole m ether, are added
portionwise to the reaction so~ution (exothermic reaction). A solution of
2-chloro-,,N-diethylacetamide   1 5 JAN 2003 - 31  (0.88 ml, 6.4 mmol, 2
eq) diluted ~n 5 ml of DMF is I added to the medium. The reaction is~heated
at 90C for 3 h. After cooling, water is adder to the reaction mixture. The
reaction solution is a tracted with ethyl 5 acetate (twice). The organic
phasejobtained is dried over MgS09 and then evaporated unde~~ reduced
pressure. The residue obtained is purified by chromatography on a column of
silica (7/3 CHzClz/EtOAc) t give 820 mg (61~) of compound 18 and 408 mg
(30~) of derivative 18a. 10 Compound 18: m.p. 178-179C (EtOAc) - IR (KBr)
1642, 1617, 1601 cm-1 - 1H NMR (250 MHz, CDC13) : d 1.101.23 (m, 6H, CH3) ,
15 3.38-3.49 (m, 4H, CH2) , 3.83 (s, ~H, OCH3) , 3.86 (s, 3H, OCH3) , 3.91
(s, 3H, OCH3) , 5.;L7 (s, 2H, NCHZCO) , 6.28 (d, 1H, J = 2.0 Hz, Hp~), 6.34
(d, 1H, J = 2 . 0 Hz, HAr) , 6.93 (d, 2H, J i, 7. 0 Hz, HAr) , 7. 66 (d,
2H, J = 7.0 Hz, HAr) , 8.17 (s, ' 1H, HAr) . ~! 20 - 13C NMR (62.90 MHz,
CDC13) : d ;: 13. 0, 14.2, 40.9, 41.6, 45.3, 55.3, 55.5, 55.8, ~0.8, 92.8,
106.3, i 113.4 (2), 126.6, 129.9, 130.1 '~(2), 131.0, 141.7, 157.6, 159.0,
161.9, 162.3, 166.3; - MS (ionspray): m/z 425 (M+1)` i~ 2 5 - Anal .
calculated for C2qHzgN2O5 : i C , 67 . 91, H, 6 . 65 ; N, 6.60. Found: C,
67.62; H, 6.44 N, 6.50. 



Compound 18a: N,N-Diethyl-2-([5,7-dimethoxy-3-(4-m~thoxyphenyl)-230
quinolinyl]oxy)acetamide (18a) j ~~~H~ i o - m.p. 146-147C (EtOAc/PE) - IR
(KBr) n 1654, 1624, 1517 cm   1 5 JAiJ 2003 - 32  1H NMR (250 MHz, CDC13) :
d 1.14 (!it) 3H, J = 7.5 Hz, CH3), 1.28 (t, 3H, J = 7.5 Hz, C;3), 3.36-3.47
(m, 4H, NCH2) ( 3.85 (s, 3H, OCH3) , 3 a!91 (s, 3H, OCH3) , 3.93 (s, 3H,
OCH3) , 5.17 (s, 2H, ~CH2) , 6.38 (d, 1H, 5 J - 2.0 Hz, Hpr) , 6.73 (d, 1H,
J "2.0 Hz, Hpr) , 6.97 (d, 2H, J = 9.0 Hz, Hpr) ( 7.75 (c'~, 2H, J = 9.0
Hz, Hpr ) , 8 . 2 8 ( s , 1H , Hpr ) 13C NMR (62.90 MHz, CDC13): d (I12.9,
14.2, 40.2, 55.2, 55.4, 55.6, 63.0, 95.8, 95.4, 113.3, 113.5 10 (2), 121.9,
129.2, 130.6 (2), 13.5, 147.3, 156.2, I. 158.9, 161.1, 167.3. MS
(ionspray): m/z 425 (M+1)' Anal . calculated for CzqHzgNzOS : ~ , 67 . 91;
H, 6 . 65 ; N, 6.60. Found: C, 67.85; H, 6.70; N, 6.51. 15 EXAMPLE 17:
[5,7-Dimethoxy-3-(4-metho
henyl)-2-oxo1,2-dihydro-1-quinolinyl]acetonitrile!(compound 19) Me / OMe i
(~RL8255) Leo ~ ~c o '' ~CN 1.0 g (3.2 mmol) of compound;;l is dissolved in
2 0 3 0 ml of anhydrous N, N-dimethyl forma 'ide ( DMF ) , under a nitrogen
atmosphere. At 0C, 11S mg (4.8 mmol) 1.5 eq) of NaH, washed beforehand in
petrole'm ether, are added portionwise to the reaction soh;ution
(exothermic reaction). A solution of bromoacet~nitrile (0.45 mI, 25 6.4
mmol, 2 eq) diluted in 5 ml of D~ F is added to the medium. The reaction is
heated for ~ h at 90C. After cooling, water is added to the reaction
mixture. The reaction solution is extracted w~th ethyl acetate (twice). The
organic phase is dried ~ver MgS04 and then 30 evaporated under reduced
pressure. T~e residue obtained is purified by chromatography on al' column
of silica (7/3 CHZC12/EtOAc) to give 683 mg (6 ~) of compound 19 and 336 mg
(300) of derivative 19a.   1 5 JAPJ 2003 - 33  5 10 15 20 25 30 Compound
19: a m.p. 208-209C (EtOAc) IR (KBr) 2216, 1660, 1607 cm-1 1H NMR (250 MHz,
CDC13) : d 3.84 ~~s, 3H, OCH3) , 3.94 (s, 3H, OCH3) , 3.95 (s, 3H, OCH3) ,
;;5.29 (s, 2H, CHz) , 6 . 36 ( s, 2H, HF,r) ( 6 . 95 (d, 2H, ~1! J = 8 . 8
Hz, HAr) , 7 .65 (d, 2H, J = 8.8 Hz, HAr) , 8.17e (s, 1H, HAr) . 13C NMR
(62.90 MHz, CDC13) : d F30.4, 55.3, 55.8, 56.0, 90.0, 93.5, 106.2, 113.6
~2), 114.8, 126.3, 129.0, 130.0 (2) , 131.7, 139.8) 1;8.1, 159.4, 161.1,
163.0. ': MS (ionspray): m/z 351 (M+1)' Anal. calculated for CzoHlaNz04: ,
68.56; H, 5.18; N, 8.00. Found: C, 68.30; H) 5.OO;~N, 7.90. I Compound 19a:
2-([5,7-Dimethoxy-3-(4-methoxyphenyl)~2-quinolinyl]oxy)acetonitrile
(compound 19a) Me0 m.p. 149-150C (ether) IR (KBr) n 1623, 1586, 1516, 1265
m~l 1H NMR (250 MHz, CDC13) : d 3 .87 (i~, 3H, OCH3) , 3 .95 (s, 6H, OCH3)
, 5.17 (s, 2H, OCI~~z) , 6.45 (d, 1H, J = 2 . 0 Hz, HAr) , 6. 87 (d) 1H, J
= I~2. 0 Hz, HAr) , 7 .99 (d, 2H, J = 9.0 Hz, HAr) , 7.54 (d, 2I~, J = 9.0
Hz) HAr) , 8 . 34 ( s, 1H, HAr) . 



. 13C NMR (62.90 MHz) CDC13) : d 50.1, 96.9, 98.6, 113.8 (2), 113.9, 11E
130.5 (2), 133.5, 147.1, 156.3, 157 a MS (ionspray): m/z 351 (M+1)+ Anal.
calculated for Cz~H16Nz04: C, 8.00. Found: C, 68.42; H, 5.03; N, 7. 55.3,
55.6, 55.7, .1, 121.3, 128.4) 129.3, 161.8. 68.56; H, 5.18; N, 88.    1 5
JAIV 2003 - 34  5 10 15 20 25 30 EXAMPLE 18: 3-[5,7-Dimethoxy-3-(4-met'
1,2-dihydro-1-guinolinyl]propanenitr~~ OMs Ma0 I ~ N- '0 ~CN
>xyphenyl)-2-oxoa (compound 20) 47) 5 0 0 mg ( 1 . 6 mmo 1 ) o f c
ompoi,'lind 1 and 0 . 8 ml (12 mmol) of acrylonitrile are dis~lolved in 10
ml of anhydrous N,N-dimethylformamide (DMF~' , under a nitrogen atmosphere.
At 0C, 2 drops of Tri~on B are added to the reaction solution. The reactioi
is monitored by TLC. At the end of the reaction,.. the solvents are
evaporated off. The residue is Taken up in ethyl acetate and washed several
times; with water. The organic phase is dried over MgS04 a,nd then
evaporated under reduced pressure. The re~;idue obtained is purified by
chromatography on a co~umn of silica (7/3 CH2Clz/EtOAc) to give 365 mg
(63~) oflilcompound 20. m.p. 156-157C (EtOAc/PE) IR (KBr) 2241, 1639 cm-1
1H NMR (250 MHz) CDC13): d 2.88 !'(t, 2H, J = 7.1 Hz, CHzCN)) 3.84 (s, 3H,
OCH3), 3.93 i(s, 3H, OCH3), 3.94 (s, 3H, OCH3), 4.59 (t, 2H, J = ~.1 Hz,
NCH2)) 6.33 (d, 1H, J = 1.8 Hz, HAr), 6.45 ~~d, 1H, J = 1.8 Hz, HAr) , 6.95
(d, 2H, J = 9. 0 Hz, Ar) , 7) 66 (d, 2H, J = 9 . 0 Hz , HAr ) , 8 . 17 ( S
, 1H , HAr )I. 13C NMR (62.90 MHz, CDC13) : d i 15.9, 39.4, 55.3, 55.7,
55.9, 89.9, 93.0, 106.4,; 123.6 (2), 117.7, 126.6, 129.2, 130.0 (2), 131.1,
i40.5) 158.0, 159.3, 161.8, 162.7. MS (ionspray): m/z 365 (M+1)+ Anal.
calculated for C2,_H2oNZ09: j. C, 69.22; H, 5.53; N, 7.69. Found: C, 69.40;
H, 5.401; N, 7.80.   - 35  EXAMPLE 19:
1-[2-(iH-1,2,3,4-Tetrazol~5-yl)ethyl]5,7-dimethoxy-3-(4-methoxyphenyl)-1,2~
dihydro-2-quinolinone (compound 21) I' oM~ i  ~ (C~tL825~ Me0 v ~1J~ ~0 Ji
i~ i f i N ~ 5 JA~J Z003 5 350 mg (0.90 mmol) of compo 'end 20 and 0.42 ml
(1.53 mmol) of tributyltin azide are idissolved in 20 ml of anhydrous
toluene, under an arg'n atmosphere. The reaction solution is stirred at
105.C for 65 h. After t cooling, the solvent is evaporated ;;off under
reduced 10 pressure. The residue obtained is puiified by chromato graphy on
a column of silica (9/1 C,zCl2/MeOH) to give 333 mg (85~) of compound 21.
I. m.p. 234-235C (EtzO wash) ; i IR (KBr) 1618, 1594 cm-1 15 ~ 1H NMR (250
MHz, DMSO-d6) : Ild 3.33 (t, 2H, J = 6.0 Hz, CH2), 3.79 (s, 3H, O~H3), 3.89
(s, 3H, OCH3) , 3.93 (s, 3H, OCH3) , 4.67 (,t, 2H, J = 6.0 Hz, CHZ) , 6.48
(s, 1H, HAr) , 6.52 (s, li 1H, HAr) , 6.96 (d, 2H, J = 9. 0 Hz, HAr) , 7
.59 (d, 2H1' J = 9.0 Hz, HAr) , 20 8.01 (s, 1H, Her) . '3C NMR (62.90 MHz,
DMSO-ds) : dl' 21.4, 40.8, 55.1, 55.6, 56.1, 90.4, 93.0) 105.0, A13.3 (2),
125.5, 129.3, 129.6, 129.7 (2), 140.4, 13.7, 157.2, 1S8.7, 160.7, 162.4. i
25 ~ MS (ionspray): m/z 408 (M+1)+ i' Anal. calculated for C21H2oN50s: ~C,
61.91; H, 5.20; N, 17.19. Found: C, 62.00; H) 5.19g; N, 17.30.   i 1 5 ,SAN
2003 _ 36 _ i EXAMPLE 20:
1-[3-(Dimethylamino)propy'~]-5,7-dimethoxy3-(4-methoxyphenyl)-1,2-dihydro-2
-dui~olinone (compound 22) I. 



5 10 15 20 25 30 I. i; i, I (C~tL8254) a; I. i. 1.0 g (3.2 mmol) of
compoundli is dissolved in 20 ml of anhydrous N,N-dimethylformar~ide (DMF)
, under a nitrogen atmosphere. At 0C, 115 mgliof NaH (4.8 mmol, 1.5 eq),
washed beforehand in petroleum ether, are added portionwise to the reaction
s~lution (exothermic reaction). A solution of 3-dimethyla~l,~'~inopropyl
chloride (777 mg, 7.3 mmol, 2.25 eq) in 5 ml ~f DMF is added to the medium.
The reaction is heated ~or 2-3 h at 90C. After cooling, water is added to
th' reaction mixture, followed by stirring for 15 min. The solution is
extracted with ethyl acetate (twice);' The organic phase i, is dried over
MgS04 and then evaporjated under reduced pressure. The residue obtained is
p~~larified by chromatography on a column of silica ( 8/2 i EtzO/MeOH and
then 9/1 CH2C12/MeOH) to give 887 mg (70~)~lof compound 22 and 317 mg (25~)
of derivative 22a. i Compound 22: m.p. 94-95C (EtzO wash) I. IR (KBr) 1635,
1598 cm-1 1H NMR (250 MHz, CDC13): d 1.91'2.04 (m, 2H, CHz), 2.28 (s, 6H,
CH3), 2.46 (t, 2H,. J = 7.2 Hz, CHZ), 3.83 (s, 3H, OCH3), 3.91 (s, 3H,
~CH3), 3.93 (s, 3H, OCH3), 4.36 (t, 2H, J = 7.2 Hz, CHZ), 6.29 (d, 1H, J =
2.0 Hz) HAr) , 6. 54 (d, 1H, J ; 2.0 Hz, HAr) , 6.94 (d, 2H, J = 8.8 Hz,
HAr) ( 7.68 ( , 2H, J - 8.8 Hz, H~ ) , 8 . 13 ( s , 1H , HAr ) . . 13C NMR
(62.90 MHz, CDC13) : d 25l5, 41.8, 45.6 (2) , 55.4, 55.5, 55.8, 57.1, 90.3,
~2.6, 106.4, 113.5    ~ 5 ~arr 2003 - 37  5 (2), 126.9, 130.0, 130.1 (2),
13.3, 159.1, 162.0, 162.3. I MS: m~z 397 (M+1)+ Anal . calculated for
C23H2gNzOq N, 7.07. Found: C, 69.40; H, 6.97;;N, 141.1) 157.6, 69.68; H,
7.12; 7.15. Compound 22a: ii N,N-Dimethyl-2-(5,7-dimethoxy-3-(4-me
hoxyphenyl)2-quinolyl]oxy-1-propanamide (compoun~ 22a) OMs I. \ ~ \ ~ ii i'
i~ Me0 ~ H" i, i J I 10 15 20 25  m.p. 54-55C (ether)i~IR (KBr) n 1621,
1584, 1515cm-1 ~1H NMR (250 MHz, CDC13) : d1.96e2.07 (m, 2H,CH2) ,2.26 (s,
6H, NCH3) , 2.47 (t,2H, !J = 6.5 Hz, NCH2) ,3.84 (s, 3H, OCH3) , 3.92
(s,6H, c~CH3) , 4.53 (t, 2H,J = 6.5 Hz, OCHZ), 6.39 (d,1H,~~ J = 2.2
Hz,HAr),6.82 (d, 1H) J = 2.2 Hz,HAr)~', 6.96 (d,2H,J = 8. 8 Hz, HAr) , 7.
57 (d, 2H, J =8.8 Hz, HAr) ,8.26(S, 1H, HAr) .13IC NMR (62.90 MHz, CDC13)
:d 27. 0, 45.4 (2) ,55.2,55.5 (2), 56.6, 64.2, 95.8)98.5g 112.7,
113.4(2),121.9, 129.6, 130.5 (2) , 132.1, 1 I7.9, 156.2, 158.8,160.2,
161.2.'MS (ionspray): m/z 397 (M+1)+Anal. calculated for C23H28NZOq:~,
69.68; H,7.12;N, 7.07. Found: C, 69.53; H,. 6.92,'N, 7.16.   1. 1 5 .IAPJ
2003 38 5 10 15 20 



25 30 EXAMPLE 21: 1-[2-(Dimethylamino)ethyljl-5,7-dimethoxy
xypheayl)-1,2-dihydro-2-qui~olinone 3-(4-metho (compound 23) M~o (08316) ,,
250 mg (0.8 mmol) of compounk3 1 are dissolved in 15 ml of anhydrous
N,N-dimeth~ilformamide (DMF), under a nitrogen atmosphere. At 0C' 29 mg
(1.2 mmol, i 1.5 eq) of NaH, washed beforehand i~ petroleum ether, are
added portionwise to the ireaction solution (exothermic reaction). A
solution o~ 2-dimethylaminoethvl chloride (230 mg, 2.5 mmol, 3 ~q) in 5 ml
of DMF is added to the medium. The reaction is heated for 2-3 h at 90C.
After cooling, water is added to the reaction mixture, followed by stirri~g
for 15 min. The solution is extracted with ethyl ac~tate (twice). The
organic phase is dried over MgS04 a d then evaporated under reduced
pressure. The res due obtained is purified by chromatography on a col'mn of
silica (3/7 Et20/EtOAc and then 9/1 CHZC1~/Me0 ;) to give 205 mg (67 0) of
compound 23 and 92 mg (30~) jpf derivative 23a. Compound 23: m.p. 113-114C
(Et20 wash) IR (KBr) 1645, 1617, 1604 cm-1 iH NMR (250 MHz, CDC13) : d 2.39
(t, 2H, J = 7.8 Hz, CHz), 3.82 ( (s, 3H, OCH3), 3.91 (s, 3H, OC J = 7. 8
Hz, CHI) , 6.28 (d, 1H, J = (d, 1H, J = 2.0 Hz, HAr), 6.94 HAr), 7.67 (d,
2H) J = 8.8 Hz, HAr ) 13C NMR (62.90 MHz, CDC13) : d 41 55.6, 55.8 (2) ,
90.1, 92.7, 106.4 (s) 6H, CH3) , 2.65 3H, OCH3) , 3.90 3), 4.44 (t, 2H, 2 .
0 H z , HAr ) , 6 . 4 9 2H) J = 8.8 Hz, ~r) , 8.12 (s, 1H, '6, 45.8 (2),
55.3, ~~ 113.5 (2), 126.9,    ~ 5 .IAfV 2003 - 39  5 10 15 20 25 30 129.8,
130.1 (2), 130.4, 141.1, 17.7, 159.1, 161.9, 162.4. MS (ionspray): m/z 383
(M+1)+ Anal. calculated for CZZHa6Na0a: .C, 69.09; H, 6.85; N, 7.32. Found:
C, 69.37; H, 6.98;1;N, 7.51. Compound 23a:
N,N-Dimethyl-2-[5,7-dimethoxy-3-(4-me~thoxyphenyl)2-quinolyl]oxy-1-ethanami
ne ;; I, m.p. 49-50C (ether wash) IR (KBr) n 1621, 1584, 1515 cm-1'' 1H NMR
(250 MHz, CDC13) : d 2.31 I!(s, 6H, NCH3) , 2.77 (t, 2H, J = 6.0 Hz, NCHz),
3.85 ~s, 3H, OCH3), 3.93 (s, 6H, OCH3), 4.62 (t, 2H, J = ~.0 Hz, OCHz),
6.39 (d, 1H, J = 2.0 Hz, HAr), 6.81 (;d, 1H, J = 2.0 Hz, HAr) , 6.94 (d,
2H, J = 8.8 Hz, ~,iAr) , 7. 58 (d, 2H, J = 8.8 Hz, HAr) , 8.25 (s, 1H)
HAr)I. 13C NMR (62.90 MHz, CDC13) : d 4 .7 (2) , 55.3, 55.5 (2), 57.8,
63.8, 95.9, 98.5, A12.9, 113.4 (2), 122.0, 129.5, 130.6 (2), 132.3, 1'7.8,
156.3, 158.9) 160.0, 161.3. i, MS (ionspray): m/z 383 (M+1)+ j, Anal .
calculated for C22Hz6NOq : 1~C, 69 . 09 ; H, 6 . 85 ; N, 7.32. Found: C,
69.30; H, 6.70 N, 7.29. EXAMPLE 22:
8,10-Dimethoxy-6-(4-meth~xyphenyl)2,3-dihydro-1H,5H-pyrido[3,2,1-ij]qu~noli
ne-1,5-dione (compound 24) j OMe / ' oMe il ~I I E Me0 ~N 0 i; ~~ \/J I: p
1 5 Jr~P~ 20C3 - 40  63 mg of Pz05 and 500 mg of PA are introduced into a
round-bottomed flask and th mixture is then stirred for 1 h at 120C, under
a nitrogen atmosphere. Compound 16 (100 mg, 0.26 mmol) iS added and the 



5 reaction is then stirred, for 45 mi~ at 120C. After cooling, 2N sodium
hydroxide solutio~l is added until a pH = 6-7 is obtained. The crude pr;
duct is extracted with CHZC12 (twice). The organic ph'se is dried over
MgS04 and then evaporated under red'ced pressure. The 10 residue obtained
is purified by chi~'omatography on a column of silica (98/2 CHzCl2/MeOH)
tlb give 62 mg (65~) of compound 24. 15 20 25  m.p. 240-241C (CHzCl2/PE) r
IR (KBr)1678, 1649, 1634 cm-1 1H NMR (250 MHz, CDC13): d 2.83 I~t, 2H,
COCHz) , 3.85 (s, 3H, OCH3) , 4. 04 ~s, 6H, (d, 2H, J = 7.0 Hz, NCH2) ,
6.32 ,(s, 1H, (d, 2H, J = 7.5 Hz, HAr), 7.68 (~, 2H, HAr ) , 8 . 12 ( s , 1
H , HAr ) . 13C NMR (62.90 MHz, CDC13) : d i;37.6, 56.1, 56.5, 88.9, 103.5,
Z04.8, ;113.6 129.0, 129.8, 130.0 (2), 142.9, 19.4, 163.7, 190.3.  MS
(ionspray): m/z 366 (M+1)~ J = 7.0 Hz, OCH3 ) , 4 . 54 HAr ) , 6 . 9 6 J =
7.5 Hz, 40.3, 55.3, (2), 127.6, 161.6, 161.7, Anal. calculated for
Cz1H19N05: ~) 69.03; H, 5.24; N, 3.83. Found: C, 68.80; H, 5.34;~~N, 4.00.
EXAMPLE 23: a) 5,7-Dimethoxy-3-(~-methoxyphenyl)-~-methyl-2-(methyl30
sulfanyl)quinolium iodide (compound 2~5) v o +/~ SCH~ i i! G'H~ I: 682 mg
(2.0 mmol) of compoun!~3 10 are dissolved in 30 ml of anhydrous THF, under
a n~.trogen atmosphere. At room temperature, 3.5 ml of methyl iodide (56
mmol,   1 5 .IAN 2003 - 41  28 eq) diluted in 5 ml of THF ale added and the
reaction is then stirred for lib h under inert atmosphere. The precipitate
observed !at the end of the reaction is filtered off on a sint r funnel
(washing 5 with THF) to give 761 mg (79~) of com~ound 25. I. m.p. 156-157C
(THF wash) 1H NMR (250 MHz, CDC13) : d 2.44 ~s, 3H, SCH3) , 3.88 (s, 3H,
OCH3), 4.02 (s, 3H, OCI3), 4.28 (s, 3H, OCH3), 5.03 (s, 3H, NCH3), 6.70 (~,
1H, J = 1.5 Hz, 10 HAr) , 7 . 03 (d, 2H, J = 8.5 Hz, HAS;) , 7 .37 (broad
s, 1H, HAr) , 7.37 (broad s, IH, H~r) , 7.45 (d, 2H, J = 8 . 5 Hz , Hpr ) ,
8 . 71 ( s , 1H , HAr ) ii 13C NMR (62.90 MHz, CDC13) : d 20.8, 46.5, 55.4,
56.7, 58.5, 92.9, 101.0, 114.4 2), 117.6) 125.8, 15 128.9, 130.7 (2),
135.9, 138.8, 1;4.2, 157.4, 160.3) 167.7 I. This compound is rapidly used
in t~e next step. b) 5,7-Dimethoxy-3-(4-methoxyphenyl)- -methyl20
1,2-dihydro-2-quinolinone-2-phenylhyd~azone (compound 26) OMe Me V Me0 i'
i; li ~;CRL8270) i i~ I 200 mg (0.4 mmol) of compou~d 25 and 0.28 ml (2.8
mmol, 7 eq) of phenylhydrazine~l, are dissolved in 25 5 ml of anhydrous
ethanol, in a ~~sealed tube. The reaction mixture is heated for l8ih at
90C. After cooling, the ethanol is evaporated; off under reduced pressure.
The residue is taken up an CHZCIz and 'then washed twice with sodium
hydrogen ~arbonate solution. 30 The organic phase is dried ove~Il MgSO~ and
then evaporated under reduced pressure. T~e residue is taken up in
methanol, in which th~~e final product   ~i J - 42 - i; precipitates. This
product is isol !ted by filtration (MeOH wash) to give 102 mg (60~) of
impound 26. I: m.p: 148-149C (MeOH wash) 



i; IR (KBr) 3340, 1602, 1599 cm-1 I 5 ~ 1H NMR (250 MHz, CDC13) : d 3.58
'.(s, 3H, CH3) , 3.85 (s, 3H, OCH3)) 3.86 (s, 3H, OC~i3), 3.88 (s, 3H,
OCH3) , 6.04 (s, 1H, HAr) , 6.14 ~s, 1H, HAr) , 6.48 (broad s, 1H, NH) ,
6.56-6.67 (m, ':3H, HAr) , 6 .94 (d, 2H, J = 8 . 8 Hz, HAr ) , 7 . 11 ( t,
2H~ J = 7 . 7 Hz, H,~i ) , 10 7.28 (S, 1H, HAr) , 7.28-7.34 (m, 2~, HAr) .
13C NMR (62.90 MHz, CDC13) : d 33'I;3) 55.4 (2) , 55.6, 89.6 (2), 111.6,
113.8 (2), 11e.8, 125.9, 128.3, 128.9 (3), 129.5 (2), 130.5, 16.2, 157.2,
159.2 (2), 162.3. 15 ~ MS (ior~spray): m/z 416 (M+1)+ Anal. calculated for
Cz5H25N303: ~C, 72.27; H, 6.06; N, 10.11. Found: C, 72.01; H, 5.8CI~; N,
10.02. EXAMPLE 24: 5,7-Dimethoxy-3-(4-metho ~ henyl)-1-methyl 20
1,2-dihydro-2-quinolinone-2-(2-pyrid l)hydrazone (compound 27) oMe Me v M 1
~ \xN ~CRL8266) ~o v ~ w ,; cx, xr~ 150 mg (0.31 mmol) of comp (2.2 mmol, 7
eq) of 2-hydrazinopyr~ 25 in 5 ml of anhydrous ethanol, in reaction mixture
is heated for lE cooling, the ethanol is evaporated pressure. The residue
is taken up washed twice with sodium hydrogen 30 The organic phase is dried
ove evaporated under reduced pressure. 'I up in methanol, in which tl ~znd
2 5 and 2 3 7 mg line are dissolved sealed tube. The h at 90C. After off
under reduced in CH2C12 and then arbonate solution. MgS04 and then ~e
residue is taken final product 1 5 (IAPd 20Q3   i, ~ 5 ~ar~ Zoo3 _ 43 _ a
precipitates. This product is filter~d off (MeOH wash) to give 75 mg (58~)
of the orange-col4l'~red compound 27. m.p. 182-183C (MeOH wash) i IR (KBr)
3353, 1628, 1593 cm 1 i 5 ~ 1H NMR (250 MHz, CDC13) : d 3. 61 s, 3H, NCH3)
, 3.87 (s, 6H, OCH3) , 3.90 (s, 3H, OCH3) , ~ 6.07 (s, 1H, H,~r) , 6.17 (s,
1H, HAr) , 6.51-6.55 (m) 1~, Hpyr) , 6.94-7.01 (m, 3H, HAr + Hpyr) , 7 .14
(broad s, ~~1H, NH) , 7 .32-7 . 36 (m, 3H, Her) , 7.48 (t, 1H, J = 7.3 iHZ,
Hey.) , 7 .91 (d, 10 1H, J = 4.3 Hz, Hpyr) . i~ 13C NMR (62.90 MHz, CDC13)
: d ,'33.2, 55.3, 55.4, 55.6, 89.7 (2), 104.7, 105.7, 13.4, 114.1 (2),
122.9) l29.0, 129.2 (2) , 130.1, 1 '7.5, 140.7, 143.7, 147.8, 157.3, 157.4,
159.2, 162.4.!i i: 15 ~ MS (ionspray): m/z 417 (M+1)' Anal. calculated for
C2qHZqNq03: C, 69.21; H, 5.81; N, 13.45. Found: C, 69.50; H, 6.04t'; N,
13.28. EXAMPLE 25: 20 a) N-(2-Methoxyphenyl)-2-(4-methoxyph~nyl)acetamide
(compouund 30) OMe i i N 0 i OMe N 0.46 ml (4.1 mmol) of o-anis~dine is
diluted in toluene (7 ml) at 0C, under a nit gen atmosphere. A 25 solution
of 4-methoxyphenylacetyl chloride (0.63 ml, 4.1 mmol) in 5 ml of toluene is
add~d dropwise to the medium. The reaction mixture is!i stirred at room
temperature for 1 h and the medium jis then hydrolyzed with cold sodium
hydrogen carbonatej~solution. The two 30 phase system is stirred vigorously
for 30 min and the organic phase is then collected. Th~~ a queous phase is
extracted with ethyl acetate (twice)!i The organic phase is dried over
MgS09 and then evaporated under reduced pressure. The residue obtained is
ta~en up in petroleum 35 ether, which causes precipitation of the desired
1. ;' 1 5 JAN 2003 44 5 10 15 product. The crystals thus formed ~~are
collected by filtration to give 1.0 g (91~) of coml'ound 30. m.p. 47-48C
(toluene) IR (KBr) n 3375, 1667, 1597 cm-1 1H NMR (250 MHz, CDC13) : d 3.68
,(s, 2H, CHZ) , 3.72 (s, 3H, OCH3) , 3.82 (s, 3H, OC~I3) , 6.79 (dd 1H, J =
1.5, 8.0 Hz, HAr)) 6.89-7.03 ;(m, 4H, HAr), 7.25 (d, 2H, J = 8.8 Hz, HAr),
7.79 (road s, 1H, NH), 



I: 8.33 (dd, 1H, J = 1.5, 8.0 Hz, HAr)!:. L. 13C NMR (62.90 MHz, CDC13) : d
.44.2, 55.3) 55.7, 109.9, 114.4 (2), 119.5, 121.0, 1J;3.6, 126.6, 127.6,
130.7 (2), 147.8, 158.9, 169.3. i MS (ionspray): m/z 272 (M+1)+ b)
8-Methoxy-3-(4-methoxyphenyl)-1,2- ihydro-2-quinolinone (compound 31) / OMe
\ \ \ ~ H~o i oM~ r~ 0.31 ml (4.0 mmol, 1.5 eq); of N,N-dimethylformamide
is added dropwise to g1.75 ml (19 mmol, 20 7.5 eq) of POC13, under a
nitrogeniatmosphere and at -30C. The medium is stirred for 1~ min at -30C
and then 723 mg of amide 30 (2.7 mmol;~) are added. The i reaction mixture
is warmed to room temperature with stirring and the reaction is then Bated
at 75C for 25 1.5 h. At the end of the reaction, this solution is poured
onto crushed ice, neutralize with 30~ aqueous ammonia solution and then
extract~d with dichloromethane. The organic phase is dried ver MgS04 and
then evaporated. The residue obtainediis dissolved in 30 4.75 ml of glacial
acetic acid and 0;15 ml of water and the final solution is then refluxed
~or 3 h. The acetic acid is evaporated off. The reside is dissolved in
water, neutralized with 25~ sodium lhydroxide solution and then finally
extracted with d~,'chloromethane. The   1 5 .J ^,Pd 2003 - 45  5 10 15 20
25 30 35 organic phase is dried over MgS04 arid then evaporated under
reduced pressure. The residu~I, is taken up in ethyl acetate, which causes
precipitation of the final product. The crystals thus obtained a~e filtered
off to give 75 mg (10~) of compound 31. The overall yield for the
syn~.hesis carried out to obtain compound 31 is 9~. m.p. 148-149C (EtOAc)
IR (KBr) n 1652, 1625, 1606, 154 cm-1 1H NMR (250 MHz, DMSO-d6) : d 3.I79
(s, 3H, OCH3) , 3.90 (s, 3H, OCH3) ( 6.99 (d, 2H, J = 8.8 Hz, HAr) ,
7.09-7.15 (m, 2H, HAr), 7.29 (~dd, 1H, J = 3.2, 6.0 Hz, HAr) , 7.74 (d, 2H,
J = 8.8 ~IHz, HAr) , 8. 03 (s, 1H, HAr) , 10. 90 (broad s, 1H, NH) . I 3C
NMR (62.90 MHz) DMSO-d6): d Q5.2, 56.0, 110.5, 113.4 (2), 119.6, 120.0,
121.8, 1'7.9, 128.5, 129.9 (2), 131.6, 136.4, 145.3, 159.1, 1I0.7. MS
(ionspray): m/z 282 (M+1)+ Anal. calculated for C1~H15N03: ~, 72.58; H,
5.37; N, 4.98. Found: C, 72.50; H, 5.50;~~N, 4.83. EXAMPLE 26: a)
N-(2,5-Dimethoxyphenyl)-2-(4-metho; heayl)acetamide (compound 32) oMe Me 0
oM~ H 1.0 g (6.5 mmol) of 2,5-d~~methoxyaniline is dissolved in toluene (7
ml) at 0C,j under a nitrogen atmosphere. A solution of
4-.lethoxyphenylacetyl chloride (1.0 ml, 6.5 mmol) diluted ~n 5 ml of
toluene is added dropwise to the medium. The reaction mixture is stirred at
room temperature for ~ h and the medium is then hydrolyzed with cold
sodiuml~hydrogen carbonate solution. The two-phase system is ~~tirred
vigorously for 30 min and the organic phase is then collected. The aqueous
phase is extracted with ethyl acetate (twice).   1 5 JAN 2003 - 46  The
organic phase is dried over) MgS04 and then evaporated under reduced
pressure. The residue obtained is taken up in a minimum amount o~l
petroleum ether, which causes precipitation of the ~,inal product. The 5
crystals formed are filtered off on ~ sinter funnel to give 1.83 g (93~) of
compound 32. m.p. 89-90C (toluene) I. 1H NMR (250 MHz, CDC13) : d 3.67 ~s,
3H, OCH3) , 3.68 (s, 2H, CHz) , 3.75 (s, 3H, OCH3) , ~.81 (s, 3H, OCH3) ,
10 6.53 (dd, 1H, J = 3.0, 9.0 Hz, ~Ar), 6.71 (d, 1H, J = 9. 0 Hz, HAr) , 6.
92 (d, 2H, J =I 8. 8 Hz, HAr) , 7.25 (d, 2H, J = 8.8 Hz) HAr) , 7.82 (road
s, 1H, NH) 8.80 (d, 1H, J = 3.0 Hz, HAr). I; 13C NMR (62.90 MHz, CDC13) : d
;44.2, 55.3, 55.7, 15 56.3, 105.5, 108.6, 110.9, 114.4 (2), 126.4, 128.3,
130.6 (2), 142.0) 153.9, 158.9, 16.3. MS (ionspray): m/z 302 (M+2)' 



I. b) 5,8-Dimethoxy-3-(4-methoxyphenyl)-I~,2-dihydro20 2-quinolinone
(compound 33) OMe \ I (QRL833~ or~~ H 0.31 ml (4.0 mmol, 1.5 eq)~; of
N,N-dimethylformamide is added dropwise to e1.75 ml (20 mmol, 7.5 eq) of
POC13, under a nitrogen'atmosphere and at 25 -30C. The medium is stirred
for 1 min at -30C and 813 mg of amide 32 (2.7 mmol) ar' then added. The
reaction mixture is warmed to roo~ temperature with stirring and the
reaction is then heated at 75C for 1.5 h. After this period, the
solut~Ij,,~on is poured onto 30 crushed ice, neutralized with aqj~eous 30~
ammonia solution and then extracted with d~chloromethane. The organic phase
is dried over MgS09 ajd then evaporated. The residue obtained is taken up
in 4 . 75 ml of glacial acetic acid and 0.15 ml of water andl~the final
solution 35 is then refluxed for 3 h. The aceticl;acid is evaporated ~i i
1 5 .IAPd 2003 _ 47 _ off. The residue is dissolved in eater, neutralized
with 25~ sodium hydroxide solution ~ and then finally extracted with
dichloromethane. The~~ organic phase is dried over MgS04 and then
evaporated under reduced I. 5 pressure. The residue is taken up ;yin ethyl
acetate, which causes precipitation of the f~nal compound. The crystals
thus obtained are filtered off to give 378 mg (45~) of compound 33. The
overall yield for the ch~jmical synthesis to 10 obtain compound 33 is 42~.
;, a m.p. 186-187C (EtOAc) i IR (KBr) n 1639, 1571, 1515 cm-1; i: 1H NMR
(250 MHz, CDC13) : d 3 . 85 (s, 3H) OCH3) , 3 .90 (s, 3H, OCH3) , 3.92 (s,
3H, OC~3) , 6.49 (d, 1H, 15 J = 8.7 Hz, HAr) , 6.84 (d, 1H, J =I~ 8.7 Hz,
HAr) , 6. 97 (d, 2H, J = 8.8 Hz, HAr), 7.74 (dy J = 8.8 Hz, HAr), 8.19 (s,
1H, HAr) , 9.25 (broad s, IH, NH) . 13C NMR (62.90 MHz, CDC13) : d g55.2)
55.8, 56.2, 101.1, 109.7, 111.4, 113.6 (2), 1I28.7, 128.8, 130.0 20 (2),
131.4, 131.7, 139.4, 149.8, 159.5, 161.3. MS (ionspray): m/z 312 (M+1)+
Anal. calculated for ClgH1~N04: ~, 69.44; H, 5.50; N, 4.50. Found: C,
69.71; H, 5.59;;;N, 4.70. 25 EXAMPLE 27:
5,7-Dimethyl-3-phenyl-1,2-dihydro-2-quinoi linone (compound 34) a)
N-(3,5-Dimethoxyphenyl)-2-phenylacetamide (compound 35) oM~ Me0 ~ N O I H
30 1.0 g (6.5 mmol) of 3,5-d~~methoxyaniline is dissolved in toluene (14
ml) at 0Ci; under a nitrogen atmosphere. A solution of phen~rlacetyl
chloride (0.86 ml, 6.5 mmol) in 10 ml of itoluene is added dropwise to the
medium. The reactionl;mixture is stirred 35 at room temperature for 1 h and
tie medium is then i ____   ~ 5 ~arJ 2003 - 48  hydrolyzed with cold sodium
h~~drogen carbonate solution. The two-phase system is lI tirred vigorously
for 30 min and the organic phase is hen collected. The aqueous phase is
extracted with eth~l acetate (twice). 5 The organic phase is dried ove~I'
MgS04 and then evaporated. The residue obtained is~~ crystallized from
toluene to give 1.55 g (87~) of comp~~und 35. m.p. 109-111C (toluene I) IR
(KBr) n 3286, 1657, 1616 cm-li~ 10 ~ 1H NMR (250 MHz, CDC13) : d 3 .70 I~
(s, 2H, CH2) , 3 .74 (s, 6H, OCH3) ( 6.21 (t, 1H, J =~ 2.2 Hz, HAr) , 6.66
(d, 2H, J = 2.2 Hz, HAr), 7.09 ~Ibroad s, 1H, NH), 7.30-7.40 (m, 5H, HAr) .
I 13C NMR (62.90 MHz, CDC13) : d 44'h9, 55.4 (2) , 96.8, 15 97.9 (2),
127.7, 129.2 (2), 129.51;(2), 134.3, 139.4, 161.0 (2), 169.1. I MS
(ionspray): 272 (M+1)' b)
2-Chloro-5,7-dimethoxy-3-phenyl-1'!2-dihydroquinoline 20 (compound 36) ;.
Me ~ ~ i \ \ \ i Me0 ~ CI i 0.64 ml (8.3 mmol, 1.5 eq)of
N,N-dimethylformamide is added dropwise to ;~.8 ml (41.0 mmol, 7.5 eq) of
POC13, under a nitrogenlatmosphere and at 25 -30C. The medium is stirred
for 1~~ min at -30C and 1.5 g of amide 35 (5.5 mmol) ar~I then added. The
reaction mixture is warmed to roo~ temperature with stirring and the
reaction is then ~eated at 75C for 2.5 h. At the end of the reaction this
solution is 30 poured onto crushed ice, neutraliz .d with aqueous 30~
ammonia solution and then extracl'ed with dichloromethane. The organic
phase is dried~over MgS04 and then evaporated. The residue obtained' is
purified by chromatography on a column of s~~lica (eluent: 3/7 35 EtOAc/PE)
to give 800 mg (490) of copound 36.  



1 5 ~~,~J Q003 - 49  - m.p. 148-150C !' 1H NMR (250 MHz, CDC13) : d 3 .93
('s, 6H, OCH3) , 6. 51 (d, 1H, J = 2.2 Hz, HAr) , 6.97 (c'~, 1H, J = 2.2
Hz, HAr) , 7 .40-7. 54 (m, 5H, HAr) , 8.36 (is, 1H, HAr) . 5 ~ 13C NMR
(62.9 MHz, CDC13): d ~5.6, 55.8, 98.6, 98.8, 115.6, 127.9, 128.1 (2), 29.7
(2), 131.2, 133.9, 138.1, 149.2, 150.2, 156.1g;162.3. MS (ionspray): m/z
301 (M+1)+, 343 (M+3)' . i 10 c)
5,7-Dimethoxy-3-phenyl-1,2-dihydro~2-quiaolinone (compound 34) I' OMs / il
l (C~RL8330) Me0 ~ N~0 I ~1 1.52 g (9.9 mmol) of 3,5-dilethoxyaniline and
2.30 g (12 mmol, 1.2 eq) of ethyl a-ormylphenylacetate 15 are mixed
together in a round-botto~ed flask under a nitrogen atmosphere. The medium
is stirred for 1 h at room temperature. A solution of tr~methylsilyl
polyphosphate (PPSE), freshly prepared from 4.56 g ( 0 . 03 mol ) of P205 ,
10 . 9 ml ( 0 . 17 m ~ 1 ) of hexamethyl 20 disiloxane and 50 ml of
1,2-dichlor~ethane) is added. The final mixture is maintained at ~00C for 2
h. The heating is stopped and ice is teen added to the reaction mixture.
This mixture is t en neutralized by addition of saturated sodium h~drogen
carbonate 25 solution (portionwise addition, exothermic reaction). The
product is extracted with dich'~oromethane (large amount to be used). The
organic phrase is dried over MgS04 and then evaporated under red~~ced
pressure. The residue is taken up in ethyl ace~'ate, which causes 30
precipitation of the desired co~ ound. The final product is isolated by
filtratio through a sinter funnel. After partial concentration! of the
filtrate, the final product reprecipitates~~. The solid is reisolated by
filtration, this operation being repeated   1 5 JA~J 2003 - 50
severaltimes. Compound 34 (444 mg)~;s obtainedin ayield of16~.m.p. 257-258C
(EtOAc)IR(KBr) n 1668, 1631, 1569, 1514~!cm-1 5 ~ 1Hi, NMR (250 MHz,
DMSO-d6) : d 3.8~ (s, 3H, OCH3) , I3.89(s, 3H, OCH3) , 6.36 (d, 1H,d~ i7 =
1.8 Hz,HA=) ,6 . 45(d, 1H, J = 1. 8 Hz, HAr) , 7!28-7 . 42 (m,3H,HAr) ,7.69
(d, 2H, J = 7.0 Hz, HAr) , 8.00 (s,1H,HAr ) ,11 . 81 ( broad s , 1H, NH ) .
i10 ~ 13CNMR (62.90 MHz, DMSO-d6) : di;5.5, 56.0,90.0,93.1,104.5, 126.9,
127.3, 127.9.~(2), 128.4(2), 131.4 , 136.7, 140.8, 156.8, 161.4,i
g62.2.MS(ionspray): m/z 282 (M+1)+Anal. calculated for C1~H15N03: C,~~
72.58; H,5.37;15 N, 4.98. Found: C, 72.29; H, 5.20;N, 5.10. EXAMPLE 28: a)
N-(2-Methoxyphenyl)-2-phenylacetami~e (compound 37) I. r w w a , i i~ OMe H
i i 20 1.37 ml (0.01 mmol) of o-anisi ine are dissolved in toluene (14 ml)
at 0C, under a ni~rogen atmosphere. A solution of phenylacetyl chllloride
(1.62 ml, 0 . Ol mmol ) in 5 ml of toluene is added dropwise to the medium.
The reaction mixture is ~tirred at room 25 temperature for 1 h and the
medium i~~ then hydrolyzed with cold sodium hydrogen carbonate s~~lution.
The twophase system is stirred vigorously fqi~r 30 min and the organic
phase is then collected. Thelaqueous phase is extracted with ethyl acetate
(twice).I:The organic phase i~ 30 is dried over MgS04 and then evaporated
under reduced pressure. The residue obtained isll' dissolved in a minimum
amount of toluene, which cau~~es precipitation of the final product. After
filtrationll through a sinter funnel, 2.7 g (920) of compound 37
are!~isolated.   1 5 .lAid 2003 - 51  3- ( 3, 9.-Dxmethoxyphe~yl) -3 - {
[2- ( ~ 4- ( 4 ~', piper~.dyl ) -2- [2
(4-pipridyl)ethyl]butanoyl)amino)ac~tyl)amiaoypropanoic acid
dihydrochloride (CRL4259fl~ Starting material: Compound 12 5 Yield = 80~ I.
MS-C1: m/z: 547 (M + H) '' H-NMR (400z, a~ 14H) CD30D): 8 1.15-1.65 ~',(m,
1,8 (rn, 4H) , 2.25 (m, 1H) , 2.85 (m, 6H), 3.3I~,(bs, 4H)) 3.?8 (s, 3H) ,
3 . 8 (s) 3H) , 3.85 (m, 2H) , 5 .25~. (t, 1H) , 6.85 (d, n. ~.0 2H), 6.95
(d) 1H). E~GAMPIaE 9: 3- [ (3-Carboxymethoxy)phenyl~ -3-~ (z- ( t~l~-
(4-piper~.dyl)--2[2-(4-piperidyl)ethylybutanoyl)amino)~cetyl~amino)- , 15
propanoic aci6 d3.hydrochloride (CRT~42~~39) ' Starting material: compound
13 ;. Yield = 79~ 1H-NMR (~400MHx, CD30D) : 8 1.2-1.65 ( I , 14H) , 1'85
(m) 4H), 2.25 (m, 1H), 2.7 ~3.0 (m, 6H), .3 (bs, 9H)) 3.78 20 (d, 2H), 4.68
(s, 2H), 5.3 (t, 1H), .82 (d, 1H), 6.95 (m, 2H), 7.25 (t, 1H). 



,. ~,u ( . Ex~PL~ ~ o 3-(3-Methoxyphenyl)-3-~[2-(~4-(~4-pipe
~~dyl)-2-[2-(425 piperidyl)ethyl~butanoylyamino)acetyl ~miao)propanoic i,
acid dihy8rochlor~.da (CRL~660) Starting material: compound 14 Yield = 81.$
MS ( ES ) , m/2 517 (M + H ) + ;. 30 iH-NM.1?. (400MHz, CD~OD) : b 1.4 (m,
8H) , 1.55 (m, 2H) , 1. 68 (m, 4H) , 1. 95 (bs, 4H) , 2 . 3 (m, 1)~i) , 2
.9 (dd, 2H) , 3.0 (rn, 4H), 3.4 (m, 4H), 3.86 (s) 3I~), 3.95 (s, 2H), 5 . 4
(m, 1H) , 6 , 9 (m, 1H) , 7 . 0 (m, 2H) , ''7 . 3 ( t, 1H} ( i 3 5 EXAMPLE
~.1: 3- ( a, 3-nihydro-1, 4-benzod~.oxia-6-yl) -3 ~It [2- ( t4-
(4piperi$yl)-2-[2-(~
piper3.dyl)et~yl~butanoyl)amino)acetylaa~ino)proparioic acid
dihydrochloride (CRL~) li i i -   1 5 J~~~J ZCC3, ._ 52 _I.Starting
material:compaund 7.5Yield w 89;iMS (ES) : m!z 595 (M+ H)~H~~TMR (400MHz,
DMSO-~d6+ DEC) : bl1;.1,(m,4H) , 1.25 (m,5 6H)) 1.4 (m, 4H),2.7(m.
4H),2:,';15(m,1H) , 2.6 (t,2H), 2,75 (m, 4H),3.i.5(bd, 4H),~'~.7(s,2H),
4.05 (s,4Ii) , 5 . 05 (m, 1.H) ,6.72(s) 1H) ,6. ~$(d,2H) . EXAMPLE 12t i 10
3-(3-Pyridyl)-3-~[(2-(t4-(4-piperidy~)-2-[2~(4piperxdyl)ethyl]butnnoyl~aitt
iao)acet~l]amlao]prop~aaOlC acid trihydrochloride (CRL9~~"~272w2.) Staring
material: compound 16 Yield = 95~ 15 MS (ES) : m/z 4BB (M -r H) iH-NMR
(400M~Tz, DMSO-ds) : S 1.1 (m, ;. 4H) , 1.25 (m) 6H) , 1.4 (m, 4H), 1.65
(m) 4H), 2.15 (m,,,lH), 2.85 (rn, 4H)) 2 .9 (bd. 2H) , 3 .15 (m, 4H) , 3 .
7 (m, ~!2H) , 5 . 25 (m, 1H) , 8 .1 (bs, 1H) , 8 .25 (bs, 2I3) , 8 , 65 '~I
(d. 1.I~I) , $ . $5 (bs, 20 ~.H) , $ .95 (m, 4H)-, ~ 9.2 (bs) 2H) . E~LE
l3: ;,
3-[Cz-(~4-(4-Piperidyl)-2-[2-(4piperidyl)ethyl]butanoyi}ait:ino)acetyl!lami
no~pxopaaoic 25 said dihydrvchl~oride (CRL~) Starting material: compound 17
Yield = 100 MS (ES) : m/z 4:L1 (M + H)+ 1H-~TMR (400MHz, DMSO-ds) : 8 1.15
(m, ~~~,~H) , 1.3 (m, 6H) , 30 1.45 (m, 4H), 1.75 (bd, 4H), 2.15 (m, 1H),
2.35 (t, 2H), 2.75 (bq, 4H), 3.15 (bd, 4H), i,.25 (q, 2H), 3.65 ;, (d, 2H)
( 7.9 (t, 1H) , 8.15 (t, 1H) , 8i.85 (bq, 2H) , 9.15 (bd, zH) . i; 3 5
EXAI4PLE 14 : j 3-tt2-((~-(4-Piperidyl)-2~~2-($_ I` piperidyl, ) ethyl. ]
butanoyl ~ amino ) ac etyl ] 1,~ ' ao } but azaoic acid dihy8rochloride
(CRL43041) Starting material: compound 18 1'.   1 5 .IArJ 2003 l 1. 53 _
ii. Yield = 100 MS (ES) : .m/z 425 (M + H)'` 1H-NMR (4o0I~Hz, DMSO-ds) : F~
1.1 (d,3H) , 1.15 (m, 4H) , 1.3 (m, 6H), 1.4 (m, 4H)) 1.7 (bd,~, 4H), 2.15
(m, 1H), 5 2 .25 (q, 1H) , 2 . 9:5 (q, 1H) . 2 , 75 i~(bq, ~H) , 3 .15 (bd,
~1H), 3.6 (m, 2H), 9.05 (m, 1H), 7.i~.a5 (d, 1H), 8.1 (t, 1H) . 8. 8 (bq,
2H) , 9 .1 (bd, 2H) . EXAMPLE 15t r 10 5-Pheayl-3-~( C2- ( ~(~-
(4-pi.psridyl) -2- ~~- (4 p3,peridyl) ethyl)butatioyl}~tni.ao) acet~ll
amino)pex~taao3.e acid dibydroehlor3.de (CRL~4304Zr) Starting mater~.al:
compound 19 Yield = 100 15 MS (ES) : m/z 515 (M + H)+ ~H-NMR (400MHz,
DMSO-ds) ; b 1 .15 (rn, !~ 4H) , 1.25 (m, 6H) , 1.45 (m, 4H), 1.75 (m, 6H),
2.2 (m,jj 1H), 2.4 (m, 2H), 2.5 (m, 1H) , 2.65 (m, 1H) , 2.?5 (~bq, 4H) ,
3.15 (bd, 4H)) 3.7 (bq, 2H), 4.05 (m, 1H), 7.~ (m, 3H), 7.25 (t, 20 2H) , 7
.95 (d, 1H) , 8.2 (t, 1H) , 8 .8 !,(bs, 2H) , 9.15 ibd, 2 H ) . i. EXAD~PLE
l6: (3S ) -4- ( 1-Adamasztylattt,iao) -4-oxo-3- ~ I~,- ( ~~- (425
p~lpsridyl) -2- C2- (4 I:
piperidyl)ethyl7butanoyl}atnino)acety~7amino)butanoic acid dihydrochloriae
(CRL~42~592) Staxting material.: compound 20 Yield = 94~ j:, 30 MS (ES) :
m/z 5B8 (M + H)'` I. iH-NMR (400MHz, CD30D) : 8 1 .25 (m, J.OF~) , 1 . 5
(m, 4H) , 1 . 6 (s) 6H), 1.82 (bd, 4H)) 1.9 (bs, 9H)i; 2.2 (m, 1H), 2.5 (m,
2H) , 2 . 86 (bt, 4H) , 3 . 25 (bd, 4H)j', 3 . 7 (d, 2I-I) , 4 , 5 (t, 7.H)
. I 3 5 j EXAMPLE 17: (3s) -4- t f2- (~.H-zx~dol-4-yl) ethyl)
~nlno~'-4-oxo-3-t L2- ( (9.(4-psperidyl)-2-[2-(4   



n 1 5 JA~d 2003- 54 -pi$eri,dyl) ethy~.abutanoylyema.ao) ace~yl~
a,m~,n,o)butano3cacid dihydrochlori~e (CRL~)Starting material) ; cvmpouxad
21Y~.eld = 100~~,.5MS(ES): m/a 597 (M + H)+ h~H-NMR (400I~Tz, DMSO-d6) : &
7..15(~,4H) , 1.3(m, 6H) ,1.45 Irn, 4H) , 1.75 (m, 4H) , 2 _ 7(zn~1H) . 2
.55(m, 2H) ,2 . 75 (m, 6H) , 3 .15 (m. 4.H) , 3 . 35(r~,2H) , 3 , 75(bs,
2H) ,4.6 (m, 1H) , 6.98 (t, 1H) , 7.08Its1H) , 7.16(s, 7.H) ,1.07 . 35 (m,
1.H) , 7.55 (d, 1H) , 8 .1(d~,1H) , 8 .2(bs, 2H) ,8.9 (bs, 2H) ( 9.2 (bs,
2H) , i.0.9(b ~,1H) .EXAr4FLE 18:(3S) -9.- I (4-Msthoxyphenyl)
ethylam~.ao]j~~_4_oxo-3-~ ~2^ ( i4-15(4-piperidyl)-2-I2-(4-pa.pvridy~. )
ethyl ~ butassoyl ~ amino ) acety@,a amiao)butanoieacid dihydrcchloride
(CRL42694)Starting material.: compound 22Yield = 97~j' '201Fi-NMR (400MFiz,
DI~tSO-ds) : ~ 1.15(m, ~ .,~H) , 1.25(m) 6H) , '1.45 (m, ~H), 1.8 (bd) 4H),
2.15(m1H)) 2.5(m, 2H),2.65 (t, 2H), 2.75 (bd, 4H), 3.15'~(bd, 6H),3.7
(s,5H) , 4 . 55 (rn, 1H) , 6.85 (d, 2H) ,7.?~5 (d, 2H) ,8.1 (d,1H), 8.15
(m, 2H), 8.95 (bd, 2H),9.?',(bd, 2H).25 EXP.MPLE 19:
t3S)-g-(3-Phenylpxvpylamino)-4-oxo-3-'i~[2-({4-(4p,iperidyl ) --2- C2- (4-
j, p3pesidyl) ethylabuta~aoyl)ami;no) acetyll~ amino}butanoia 30 acid
dihydrochloride (CRL42719) Starting material: compound 23 j Yield = 100 I.
MS (ES) : mtz 572 (M + H)+ ~H-NNlR (400MHz, DMSO-d6) : 8 1.15 (m, ;14H) ,
1.3 (m, 6H) , r 35 1.4 (m, 4H), 1.7 (m, 6H), 2.15 (m, 7~~H), 2.55 (m, 4H),
2 . 75 (bd, 4H) , 3 . 05 (m, 2H) , 3 .2 (bd, 1~ 4H) , 3 .7 (d, 2H) , 4.55
(m, 1H), 7.2 (m, 5H), 8.15 (m, 3'H), 8.9 (bs, 2H), 9,15 (bs, 2H). i.   ~ 5
JA~J 2D03 - 55  119.5, 122.0, 129.5) 130.5 (2), 13.8, 147.9, 156.4, 159.1,
159.7, 161.6. - MS (ionspray): m/z 379 (M++1) 69.83; H, 5.86; Anal .
calculated for Cz2HzzNaOa 5 N, 7.40. Found: C, 69.99; H, 5.72;1;N) 7.60.
EXAMPLE 31: a) N-(3,5-Dimethoxyphenyl)-2-(4-benzyloxypheayl)acetamide
(compound 41) i, 0 Me v Me0 / N O I 10 15 20 25 30 H 238 mg (1.6 mmol) of
3,5-di~ethoxyaniline are dissolved in toluene (7 ml) at 0C,i, under a
nitrogen atmosphere. A solution of 4-benzylph~nylacetyl chloride (0.5 ml,
1.7 mmol) in 5 ml of toluenelis added dropwise to the medium. The reaction
mixture ~s stirred at room temperature for 2 h and the medium ~s then
hydrolyzed with cold sodium hydrogen carbonate ~i;olution. The twophase
system is stirred vigorously ~or 30 min and the J. organic phase is then
collected. Th~ aqueous phase is extracted with ethyl acetate (twice)..' The
organic phase is dried over MgS04 and then evaporated. The residue obtained
is purified by chromatography on a column of silica (4/6 EtOAc/PE) to give
300 mgii (81~) of compound 41. m.p. 122-123C (EtOAc/PE) IR (KBr) n 291,
1659, 1610, 15951, 1513 cm-1 1H NMR (250 MHz, CDC13) : d 3.66 ii (s, 2H,
CH2) , 3.74 (s, 3H, OCH3) , 3.75 (s, 3H) OCH3) , i~ 5.08 (s, 2H, CH2) ,
6.21 (t, 1H, J = 2.2 Hz, HAr) ( 1i6.65-6.66 (m, 2H, J = 2 .2 Hz, HAr) , 7
.00 (d, 2H, J -~ 8.8 Hz, HAr) , 7.08 (s, 1H, NH) , 7.24 (d, 2H, J = 8. 8
iiHz, HAr) , 7 .33-7.46 (m~ 5H, HAr) . I: 3C NMR (62.90 MHz, CDC13) : d 44;
2, 55.5 (2) , 70.2, 96.9, 98.0 (2), 115.7 (2), 126.6,; 127.6 (2), 128.2,
~ 5 ~Ar~ 2003 - 56  128.8 (2), 130.$ (2), 136.9, 139.6, 158.4, 161.1 (2),
169.7. MS (ionspray): 378 (M++1) Anal . calculated for C23Hz3NO9 : ~', 73 .
19 ; H, 6 .14 ; 5 N, 3.71. Found: C, 72.87; H, 5.97;N, 3.85. b)
5,7-Dimethoxy-3-(4-benzyloxyphenyl~-1,2-dihydro2-quinolinone (compound 42)
20 0.31 ml (4.0 mmol, 1.5 eq) ~ of N,N-dimethylformamide is added dropwise
to ;:1.75 ml (19 mmol, r 7.5 eq) of POC13, under a nitrogen ~~atmosphere
and at -30C. The medium is stirred for 1~' min at -30C and I 1.02 g of
amide 41 (2.7 mmol) are'I then added. The 15 reaction mixture is warmed to
roord temperature with i stirring and the reaction is then Y~eated at 75C
for 1.5 h. At the end of the reaction,~~ this solution is poured onto
crushed ice) neutralize with aqueous 30~ ammonia solution and then
extracted with dichloro 20 methane. The organic phase is dried dwer MgS04
and then evaporated. The residue obtained ~ is dissolved in 4.75 ml of
glacial acetic acid and 0;15 ml of water and the final solution is then
refluxed ~or 3 h. The acetic acid is evaporated off. The residuljle is
dissolved in 25 water, neutralized with 25o sodium ;hydroxide solution and
then finally extracted with di~ichloromethane. The organic phase is dried
over MgS04 aid then evaporated under reduced pressure. The residue is taken
up in 



V ethyl acetate) which causes precipitation of the final 30 product. The
crystals thus obtained ire filtered off to give 200 mg (20~) of compound
42. j' m.p. 234-235C (EtOAc) IR (KBr): n 1629, 1608, 1569, 115 cm-1    1 5
J~iJ 2003 - 57  5 10 ( s, 3H, OCH3 ) , ), 6.37 (s, 1H, 2H, J = 8.8 Hz, 7.69
(d, 2H, 11.76 (broad s, 13C NMR (62.90 MHz, DMSO-d6) : d 55.4, 55.9, 69.2,
1H NMR ( 2 5 0 MHz , DMSO-db ) : d 3 .81 3.90 (s, 3H, OCH3), 5.15 (s, I.
2H, CHI HF,r) , 6.45 (s, 1H, HAr) ( 7.04 (d~l, HAr) , 7.31-7.49 (m, 5H,
HAr) i J = 7.5 Hz, HAr) , 7 .97 (s, 1H, HAr), , 1H, NH) . I 90.0, 93.0,
104.6, 114.3 (2), Q26.4, 127.6 (2), 127.8, 128.4 (2), 129.2, 129.6 ~;2),
130.2, 137.1, 140.5, 156.6, 157.7, 161.5, 161.9.e MS (ionspray): m/z 388
(M~+1) Anal. calculated for C24HziNOn: ~, 74.40; H, 5.46; N, 3.62. Found:
C, 74.26; H, 5.67;.N, 3.52. 15 EXAMPLE 32: a)
N-(4-Methoxyphenyl)-Z-phenylacet i f I Me0 ~ 0 de (compound 43) 1.5 g (12.0
mmol) of p-anisii~ine are dissolved in toluene (7 ml) at 0C, under a
nitrogen atmosphere. 20 A solution of phenylacetyl chloride (~.61 ml, 12.2
mmol) in 20 ml of toluene is added dropw~se to the medium. The reaction
mixture is stirred at rCDOm temperature for 2 h and the medium is then
hydrolyzed with cold sodium hydrogen carbonate solution. The two-phase
system is 25 stirred vigorously for 30 min and tl-x!e organic phase is then
collected. The aqueous phase Isis extracted with ethyl acetate (twice). The
organic ~hase is dried over MgS04 and then evaporated. The r jsidue
obtained is purified by chromatography on a col~mn of silica (3/7 30
EtOAc/PE) to give 2.6 g (89~) of com~ound 43. m.p. 118-119C (EtOAc/PE) IR
(KBr): n 3290, 1650, 1603, 13!45, 1513 cm-1 1H NMR (250 MHz, CDC13) : d
3.72 ~ (s) 2H, CH2) , 3.77 (s, 3H, OCH3), 6.81 (d, 2H, J =I''9.0 Hz, HAr),
7.00 35 (broad s, 1H, NH), 7.28-7.43 (m, ~!H, HAr).   1' 1 5 JAN Z003 - 58
13C NMR (62.90 MHz, CDC13) : d8. ..44.8, 55.6, 114.2 (2), 121.9 (2), 127.7,
129.3 (2) g 129.7 (2), 130.8, 134.7, 156.7, 169.1. I. MS (ionspray): 242
(M++1) 5 ~ Anal . calculated for C15H15N02 : C~) 74 . 67 ; H, 6 . 27 ; N,
5.80. Found: C, 74.79; H, 6.14;'.N, 5.95. b)
6-Methoxy-3-phenyl-1,2-dihydro-2-~inolinone (compound 44) i i ~ Me0 I ~ ~ ~
i, N~O a H 10 0.96 ml (12.4 mmol, 1.5 eq)of N,N-dimethylformamide is added
dropwise to 5.4 m1!;(58 mmol, 7.5 eq) of POC13, under a nitrogen
atmosphere~and at -30C. The medium is stirred for 15 min at -~~0C and 2.0 g
of 15 amide 43 (8.3 mmol) are then add~d. The reaction mixture is warmed to
room temperature~~with stirring and the reaction is then heated at 75C~~for
1.5 h. At the I end of the reaction, this solutiol`i is poured onto crushed
ice, neutralized with aqueous 30o ammonia 20 solution and then extracted
with di~hloromethane. The organic phase is dried over MgS09 and then
evaporated. The residue obtained is dissolved in e12.2 ml of glacial acetic
acid and 0.4 ml of water and ~.he final solution is then refluxed for 3 h.
The aceticiacid is evaporated 25 off. The residue is dissolved in water,
neutralized with 25o sodium hydroxide solutionl;and then finally extracted
with dichloromethane. Theliorganic phase is ~i~ dried over MgS04 and then
evaporalted under reduced pressure. The residue is taken up iin ethyl
acetate, 



30 which causes precipitation of the final product. The crystals thus
obtained axe filtered off to give 585 mg (28~) of compound 44. m.p.
243-244C (EtOAc) IR (KBr) n 1645, 1618, 1569, 1503 cm-1   1. I~ 1 5 JA~J
2003 - 59  1H NMR (250 MHz, DMSO-d6) : d 3.i;80 (s, 3H, OCH3) , 7.16 (dd,
1H) J = 2.5, 8.9 Hz, I~Ar), 7.28 (d, 1H) J = 8.9 Hz, Hrr) , 7.29 (d, 1H, iJ
= 2 .5 Hz, HAr) . 7.34-7.47 (m, 3H, HAr), 7.76 (did 2H, J = 6.8 Hz, 5 HAr)
, 8. 06 (s, 1H, HAr) , 11. 85 (bro~d s, 1H, NH) . 3C NMR (62.90 MHz,
DMSO-d6) : d 5e5.4, 109.4, 116.0, 119.5, 120.1, 127.8, 127.9 (2), i.128.7
(2), 131.9, l32.9, 136.4, 137.2, 154.2, 160.6.I; MS (ionspray): m/z 252
(M~+1) 10 ~ Anal. calculated for C16Hi3N0z: , 76.48; H) 5.21; N, 5.57.
Found: C, 76.16; H, 5.11;'N, 5.66. EXAMPLE 33:
5,7-Dimethoxy-3-(4-triflupromethanesulfonylphenyl)-1,2-dihydro-2-quinoli$~o
ne (compound 45) o r~!, Me i ~ 1oi i; ~~o ~ rr o cH, I; 15 170 mg (0.55
mmol) of compound 8 are dissolved in triflic anhydride and pyridine (~ ml)
v/v) at 0C, under a nitrogen atmosphere. The ruction mixture is stirred at
room temperature for 2~~h. The medium is 20 hydrolyzed by addition of water
(1p ml) and is then extracted with dichloromethane (twice). The organic
phase is dried over MgS04 and they evaporated. The residue obtained is
purified by c'romatography on a column of silica (1/9 EtOAc/CH2Clz) t~ give
194 mg (80~) 25 of compound 45. m.p. 144-145C (EtOAc) IR (KBr) : n 1646,
1618, 1602, l5i;p4 cm-1 1H NMR (250 MHz) CDC13) : d 3.75 i~(s, 3H, NCH3) ,
3.94 (s, 6H, CH3) , 6.32 (d, 1H, J = 2.a. Hz, HAr) , 6.39 (d, 30 1H, J = 2.
0 Hz, HAr) , 7.30 (d, 2H1, J = 8.8 Hz, HAr) , 7.82 (d, 2H, J = 8.8 Hz, HAr)
, 8.1~ (s, 1H) HAr) . I 3C NMR (62.90 MHz, CDC13) : d 1;30.5, 55.8, 56.0,
90.4, 93.0, 106.0, 121.0 (2), i125.3, 130.9 (3), 132.1, 138.1, 148.9,
158.0, 161.8,!. 163.2.   1 5 J~~d 2003 - 60  MS (ionspray): m/z 444 (M++1)
EXAMPLE 34: 5,7-Dimethoxy-3-(4-acetyl~henyl)1,2-dihydro-2-quinolinone
(compound 4 .) 0 MCU - N -p . I cx, 5 200 mg (0.64 mmol) of compou ~c? 8
are dissolved in acetic anhydride and pyridine (8;m1, v/v) at 0C, under a
nitrogen atmosphere. The re~ction mixture is stirred at room temperature
for 18.h. The medium is 10 hydrolyzed by addition of water (10' ml) and is
then extracted with dichloromethane (twiice). The organic phase is dried
over MgS09 and they evaporated. The i residue obtained is purified by
chromatography on a column of silica (1/9 EtOAc/CHzClz) tol' give 165 mg
(73$) 15 of compound 46. m.p. 148-149C (EtOAc/PE) IR (KBr): n 1751, 1639,
1601) 158 cm-1 i 1H NMR (250 MHz, CDC13) : d 2.31 i;(s, 3H, CH3) , 3.72 (s,
3H, NCH3) , 3.90 (s, 6H, CH'~ ) , 6.28 (d, 1H, 20 J = 2.0 Hz, HAr) , 6. 34
(d, 1H, J = ~~2.0 Hz, HAr) , 7.13 (d, 2H, J = 8.8 Hz, HAr), 7.75 (d, 2H, J
= 8.8 Hz, HAr) . 8 . 15 ( s, 1H, HAr) . I. 13C NMR (62.90 MHz, CDC13) : d
~1.3, 30.4, 55.7, 55.9, 90.3, 92.7, 106.0, 121.1 (2), 126.3, 130.1 25 (3),
131.4, 142.1, 150.1, 157.8, 162.0, 162.7, 169.6. MS (ionspray): m/z 354
(M++1) Anal. calculated for CZOH19N0~: ~;, 67.98; H, 5.42; N, 3.96. Found:
C, 68.23; H, 5.56;'.N, 3.79. 30   1 5 JA~J 2003 - 61  



5 10 15 20 25 30 EXAMPLE 35: a) N-(4-Methylphenyl)-2-phenylacetamidle (47)
I. N'~ ` 1 ,: H ~ i~ 1.0 g (9.3 mmol) of 4-methylar~iline is dissolved in
toluene (10 ml) at 0C, under a nijtrogen atmosphere. A solution of
phenylacetyl chloride 0.1.25 ml, 9.4 mmol) in 20 ml of toluene is added
dropwi~se to the medium. The reaction mixture is stirred at r~iom
temperature for 2 h and the medium is then hydrolyze(I~ with cold sodium
hydrogen carbonate solution. The tvio-phase system is stirred vigorously
for 30 min and the organic phase is then collected. The aqueous phase ~;is
extracted with ethyl acetate (twice). The organic p~ase is dried over MgS04
and then evaporated. The re idue obtained is purified by chromatography on
a col~mn of silica (3/7 EtOAc/PE) to give 1.9 g (92~) of compl'~und 47. I.
m.p. 119-120C (EtOAc) IR (KBr) n 3310, 1657, 1604, 153k 1514 cm-1 1H NMR
(250 MHz, CDC13) : d 2.28 ''(s, 3H) CH3) , 3.70 (s, 2H, CH2) , 7.06 (d, 1H,
J = .5 Hz, HAr) , 7.257.38 (m, 9H, HAr) . 13C NMR (62.90 MHz, CDC13) : d
.'21.0, 44.9, 120.1 (2), 127.7, 129.3 (2), 129.5 (2),..129.6 (2), 134.2,
134.7, 135.2, 169.2. I MS (ionspray): 226 (M++1) Anal. calculated for
ClSHisNO: ~, 79.97; H, 6.71; N, 6.22. Found: C, 80.23; H, 6.87;;.N, 6.11.
b) 6-Methyl-3-phenyl-1,2-dihydro-2-qul,0.nolinone (48) / HOC \ ` \ N_ '0 I
H 0.41ml (5.3 mmol,1.5 eq)~~ of N,N-dimethyl-formamide isadded dropwiseto
3.3  a'1 (25 mmol, 7 eq) I   1 5 JAPJ 2003 - 62  5 10 Z5 20 25 30 35 of
POC13, under a nitrogen atmosphere. and at -30C. The medium is stirred for
15 min at -3'0C and 800 mg of amide 47 (3.5 mmol) are then adl~ed. The
reaction mixture is warmed to room temperature with stirring and the
reaction is then heated at 75Cl~for 1.5 h. At the end of the reaction, this
solutioi is poured onto crushed ice, neutralized with ac~tjieous 30$
ammonia solution and then extracted with di~'chloromethane. The organic
phase is dried over MgS09 ar~~d then evaporated. The residue obtained is
dissolved ink 5.4 ml of glacial acetic acid and 0.2 ml of water andl~the
final solution is then refluxed for 3 h. The aceticiiacid is evaporated
off. The residue is dissolved in vuater, neutralized with 25o sodium
hydroxide solutionl' and then finally extracted with dichloromethane. The'
organic phase is dried over MgS09 and then evaporated under reduced
pressure. The residue is taken up liin ethyl acetate, which brings about
precipitation of i;the final product. The crystals thus obtained are
filtered off to give 80 mg (100) of compound 48. i m.p. 212-213C (EtOAc) I.
IR (KBr) : n 1657, 1570 cm-' i i~ 1H NMR (250 MHz, DMSO-dc) : d .35 (s, 3H,
CH3) , 7.25 (d, 1H, J = 8.5 Hz, HAr), ji7.33-7.48 (m, 5H, HA=) , 7.51
(broad s, 1H, HAr~ , 7.76 (d, 2H, J = 8. 9 Hz, HAS ) , 8. 02 (s, 1H, HAr) ,
11.87 (broad s, 1H, NH) . I 13C NMR (62.90 MHz, DMSO-d6): d ~0.5, 114.6,
119.5, 127.6, 127.8, 127.9 (2), 128.7 i(2), 130.8, 131.5 (2), 136.4 (2),
137.4, 160.9. i MS (ionspray): m/z 236 (M++1) Anal. calculated for
C1oH13N0: ~, 81.68; H, 5.57; N, 5.95. Found: C, 81.78; H, 5.39;.. N, 6.11.
a, r Results of pharmacological ~.ests demonstrating the properties of the
compounds ofl'formula I and Ia, either alone or in combination wit
cytotoxic agents) will be given below I'.   1 5 Ja~PJ 2003 - 63  5 



10 15 20 25 30 35 1 - Interaction (stimulation~;or inhibition of
proliferation) with the generation o~ clonogeaic cells (clonogeaic test)
The test used is that describl~d by Hamburger et al. (Science, 1977; 197,
461-463) ~~ d Salmon et al. (New England J. Med., 298, 1321-327). A cell is
considered clonogenic if it has .the capacity to proliferate and to give
rise to a c~ll colony. "Human tumor stem cells" are the cells whicl~;are
the source of the neoplastic cells which constitute a given tumor. These
tumor stem cells are responsib~e for the relapse processes which may be
observe ; after surgical resection of primary tumors and are also
responsible for the formation of metastases. In ~ tumor or a tumor cell
line, these clonogenic stem cel~.s differ from the other cells of the tumor
or from t~e neoplastic cell line under consideration in that they conserve
their capacity to proliferate in the abs~nce of any solid support I'. In
this test, the tumor cellsi~are cultured on a semi-solid support consisting
of ag~r. Only the cells which do not require a solid suppor~I on which to
grow (i.e. the highly tumorigenic cells know as "anchorageindependent
cells" by M.I. Dawson e~ al., Cancer Res. 1995; SS: 4446-4451; also known
al; clonogenic cells with reference to "clonal growth" are capable of
growing on such an agar-based suppor' Specifically, on such a medium, the
normal cells ~'- which grow in "adherent mode" ("anchorage-dependen~~
cells" according to the terminology by M.I. Dawson~ - such as, for example,
the fibroblasts, do not s rvive. In a tumor cell population, cultured on
such 'a support, it is these clonogenic cells (associated ~jwith an
unlimited number of cell divisions and whose proliferation is referred to
by M.I. Dawson as "an~horage-independent I [clonal] growth") which are
capabl' of growing. The percentage of these clonogenic cell$ in a tumor or
a cell line ranges between 0.1o andi; 0.001. The nonclonogenic cells
(associated with aalimited number of   1 5 JAPJ 2003 - 64  cell divisions)
do not grow in this test since they require a solid support on which tq
grow, which must take place in "adherent mode" ("'nchorage-dependent
[adherent] growth" according to M.~ Dawson et al., 5 Cancer Res. 1995; 55:
4446-51). The inf luence of the compounll s of formulae ( I ) and (Ia) on
the growth of the cell c lonies obtained by culturing, for example, the
mammalia~ tumor lines MCF7 and MXT and the colorectal line HMI''-29 on the
semi 10 liquid culture medium known as i~"soft agar" was measured. On such
a medium, only this clonogenic cells I. referred to by M.I. Dawson as
"an~horage-independent (clonal) cells" survive and grow. T~e growth of
these cells in such a "non-adherent" mod'', bears witness to 15 their
degree of tumorigenicity. Theinhibition of the growth of the size of a
tumor in wh~ch a larger number of clonogenic cells has developed~I'then
becomes the evidence of reinforced cytotoxic activity. Conversely, this
test can ~~lso reveal that a 20 compound is capable of inhibiting the
generation/ proliferation of clonogenic cells,ii thus making the tumor less
able to grow and tius reducing the population of tumor cells. The tumor
cell lines studie~! are maintained in 25 culture in 25 cm2 falcon dishesal~
They are then trypsinized and the cells are fully dissociated from each
other . The percentage of live ells is determined after staining with
trypan blue. A c~ll suspension at a concentration of from 5 104 to i 15 104
cells/ml 30 (depending on the cell type under~jconsideration) is prepared
in a 0.3o agar solution. N~xt, 200 ul of this suspension are inoculated in
Petr~ dishes 35 mm in diameter, in which are placed 3 m" of a base layer
consisting of a 0.5~ agar solution. iiThe 200 ~,1 of cell 35 suspension are
in turn covered with II1.8 ml of an upper layer consisting of a 0.3~ agar
solution. The dishes are then placed in an incubator at 3~C, 5~ C02 and 700
humidity until the treatment. This treatment is carried out about 1 to 2
hours after the in~pculation. The test   1 5 JAPJ 2003 - 65  5 10 15 20 25
TABLE I CLONOGENIC TESTS nic cells counted al to 100. These relative to the
est products, are CELLCRL8315~~ CRL8316LINES10-s10-'10-910-;
10-'10-9MCF7119.65.61278.8157.112.223.2g;
1.884583.44.6******,HT-29103.54.5111.9t5.4112.92.450.6t~~1.880.12.9101.63.2
NS NS *1. * * '~ * * NSMXT76 t 2.3103.9  4.3102.4  3.910.8 0.589.1  3.795.3
t 3.8**NSNS***NSNS compounds are prepared at a concentration 100 times
greater than the desired concentration and 50 ul of 



with RPMI 1640 medium) for 3 h at~~37C. After this period, the cell
colonies are fixedl~by adding 2 ml of formalin per dish. After fixing ~or
24 hours, the formalin is evaporated off and the .number of stained these
treating solutions are place over the upper layer of agar in the
correspondin dishes. In the present study, the final concentra~ion of the
test products is 10-5, 10-' and 10-9 M. Th!e dishes are then kept in an
incubator for 21 days . Or~~~ the 21st day the dishes are treated by
depositing o~ the upper layer i, 100 ul of a 1 mg/ml solution of MTT~~
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoliniu~n bromide prepared
cell colonies, thus consisting of meltabolically active cells, and whose
surface area is gr hater than 100 ~.m2, is determined using an inverted
microscope. The average number of clo'es of clonogenic cells determined for
each experimental condition studied is expressed as a percentag;~ relative
to the average number of clones of clonoge under the control condition set
eqt values, expressed as a percentage control condition for a11 of the t
given in Table I.   1 5 JAPJ 2003 - 66
CRL8246CRL8256CELLLINES10-510-'10-910'5~'10-'10-9MCF7126.89.9145.7t8.9139.1
t6.651.6~~.783.83.497.9t5.6******** I .*NSHT-2970.9t2.8103.33.6104t2.797.1~
I.3100.5t4.1107.53.7* *NSNSNS ',: iNSNSMXT96.77.297.79.395.2t6.853t1;
9103.8t3.9104.54.7NSNSNS***~NSNS CELLCRL8247~CRL8283LINES10-510-'10-910-5..
i~10-'10-9MCF751.52.881.9t1.298.34.256.5~.9106.2t4.897.45.8*****NS***~NSNSH
T-2972.73.698.34.9104.5t2.788.9y~.290.93.1106.11.41* *NSNS* *
'NSNSMXT65.71.789.64.998.42.623.7~.481.2391.44***NSNS***~~**NS -
Concentrations expressed in mo l l-1 - The results summarized in this table
ri~present the average values  standard error of mean (SEM)j~ established
on at 5 least 6 cupules - Control condition = 100 - (NS: p > 0.05; *: p <
0.05; **: p < 0.01; ~***: p < 0.001) . Thus, since they act on the
lonogenic behavior 10 of the tumor, the compounds of formul'e (I) and (Ia):
either increase (e.g.: CRL 8315) ~ relative to the reference situation
[culture medi not supplemented with the compounds of formula (~) or (Ia)] -
the average number of clones of ~~clonogenic cells, 15 consequently making
a larger nul~er of the tumor cells sensitive to the cytotoxicJil agent
(since the clonogenic cells are more sensi~~tive to cytotoxic agents during
their proliferation ~bhase),  or reduce (e. g.. CRL 8283) the n~~ er of
clonogenic 20 cells by direct toxicity (result'ng, here also, in regression
of the tumor). i   1 5 JA~J 2D03 - 67  2 - Cytotoxic activity on
non~clonogenic cells: "MTT test" The influence of the compoun~s of formulae
(I) 5 and (Ia) on non-clonogenic cells was ,'evaluated with the aid of the
MTT colorimetric test. I! The principle of the MTT tesit is based on the
mitochondrial reduction, by the metabolically active live cells, of the
yellow-colored product MTT 10
(3-(4,5-dimethylthiazol-2-yl)-2,5-d'~phenyltetrazolium bromide) to a
blue-colored produc~l, formazan. The amount of formazan thus obtai'ed is
directly proportional to the amount of live ce~ls present in the culture
well(s). This amount of formalzan is measured by 15 spectrophotometry. I'
The cell lines are maintained as a monolayer culture at 37C in stoppered
culture.! dishes containing MEM 25 MM HEPES (Minimum Essential Meklium)
base medium. This medium is suited to the grow~h of a range of 20 various
mammalian diploid or primary ;cells. This medium I. is then supplemented
with: ',; - an amount of 5~ of FCS (~oetal Calf Serum) decomplemented at
56C for 1 hour) - 0.6 mg/ml of L-glutamine, 25 - 200 UI/ml of penicillin)
I. - 200 ug/ml of streptomycin, - 0.1 mg/ml of gentamicin. I The 12 human
cancer cell lin s which were used were obtained from the American
Type~Culture Collection 30 (ATCC, Rockville, MD, USA). These 12 dell lines
are: - U-373MG (code ATCC: HTB-17i; and U-87MG (code ATCC: HTB-14) which
are two~~glioblastomas, - SW1088 (code ATCC: HTB-12) which is an
astrocytoma, 35 - A549 (code ATCC: CCL-185). and A-427 (code J. ATCC:
HTB-53) which are two non-small-cell lung cancers,   



1 5 Jh~l 2003 - 68  HTC-15 (code ATCC: CCL-225j') and LoVo (code ATCC:
CCL-229) which are~~ two colorectal cancers, I - T-47D (code ATCC:
HTB-133);; and MCF7 (code 5 ATCC: HTB-22) which are twojbreast cancers, -
J82 (code ATCC: HTB-1) an~ T24 (code ATCC: HTB-4) which are two bladder
cancers, - PC-3 (code ATCC: CRL-1435)~which is a pros tate cancer. '; 10
Experimentally: 100 ul of i' cell suspension containing 20 000 to 50 000
(dependi g on the cell type used) cells/ml of culture medium ~re inoculated
in 96-well flat-bottomed multi-well ';plates and are incubated at 37C,
under an atmosp~~ere comprising 5~ 15 COz and 70~ humidity. After incuba
iion for 24 hours, the culture medium is replaced wit 100 ul of fresh
medium containing either the various~test compounds at concentrations
ranging from 10-5 jo 10-1 M or the solvent used to dissolve the
test~~products (control 20 condition). After incubation for 7-~ hours under
the above conditions, the culture mediu ~ is replaced with 100 ul of a
yellowish solution of TT dissolved at a rate of 1 mg/ml in RPMI 1640. Th~
microplates are reincubated for 3 hours at 37C and~~ are then centri 25
fuged for 10 minutes at 400xg. The ~ ellowish solution of MTT is removed
and the blue forma~an crystals formed in the cell are dissolved in 100 ul
~f DMSO. The microplates are then shaken for 5 minutes~Il The intensity of
the resulting blue coloration, Ind thus of the 30 conversion of the yellow
product MTTiinto blue formazan by the cells that are still alive ~t the end
of the experiment, is quantified by spectro~hotometry using a Dynatech
Immunoassay System machine jat wavelengths of 570 nm and 630 nm
corresponding, respectively, to the 35 maximum absorption wavelengths of
f~rmazan and to the background noise. Software incorpora~Iled in the
spectrophotometer calculates the averagel; optical density values and the
standard deviation ~~(SD) and standard error of mean (SEM) values.   1 5
JAiV 2003 - 69  By way of example, the resu~~ts of the average optical
density, expressed as a perc' ntage relative to the average optical density
measured~~under the control condition (set equal to 1000 , obta~'ned at a
concen 5 tration of 10-5 M on the 12 aboveme~tioned tumor cell lines are
given in Table II. i;   - 70  TABLE II a CELL
LINES2-QUINOLONESU-87MGU-373MGSW1088T24J82HCT-15LoVoMCF7T-47DA549A-427PC-3C
RL824692.196.6107.6109.487.697.2108.898.l96113101121.71.5 1.2 1.1 3.5 2.2
5.1 7 1.4 2.6 2.1 0.9t
1.7*NS**NS**NSN~NSNS***NS***CRL828488.187.778.368.548.877.3101.766.689.991.
79683.82.2 1.4 1.6 0.9 0.7 1.8 1.3 2.7 1.9 1.6 2.0
1****************NS******NS***CRL831191.8113.380.790127l01.277.998.8107.610
6.189.7122.11.3 2.5 1.7 1.9 1.9 3.6 1.7 2.3 6.6 2.4 2.0
3.5NS**********NS***NSNSNS****CRL827178.596.2l02.2107.475.987.294.2105.590.
994.284.1107 1.7 1.6 0.5 2.3 1.3 2.8 2.8 2.3 1.7 4.7 1.9
2.7***NSNS******NSNS**NS**NSCRL824497
16981.388.788.576.878.275.91059893.683.2__--_.--.-..-_- _~~ .~- ___-:_-
_-.__:__ _--___ _.1-.--1_-.- _ _:~ .= 9 ._-=-__ 2_..-1._..._ +. _ 3._. ~ _
_..__ ___ _1- 8 .. ___ ___ .._..-_. .._ _3 . 8 _____ _. _ -- 3 --_ - 0 . 9
2 . 3+ 3 6 NS *** *** *** ** *** *** ***_: *_--~ ~_.-_- NS_ ____-__. NS-~
._- = . **CRL832196.597.197.2103.188.6118.3107.896.691.599.4107102.2 1.2
2.4 1.8 1.7 0.9 1.6 1.1 0.9 1.2 1.3 1.4
3.1NSNSNSNS***********NS**NSCRL824558.663.775.1S1.131.135.865.546.959.674.1
6974.4 1.7 2.7 2 1.9 0.6 1.2 1.1 1 2.9 2.1_+ 1.9t
1.9************************************ n 



N Q O W   - 71  CELL
LINES2-QUINOLONESU-87MGU-373MG5W1088T24J82HCT-15LoVoMCF7T-47DA549A-427PC-3C
RL831474.589.285.461.933.2116.582.972.2113.585.2104.488,63.4 2 2.5 2.5 1.2
4.4 2.5 2 2.3 1.4 3.1
1.4************************NS***CRL831878.189.975.281.872.811375,2105100.38
6.67479.22.4 1.3 3 1.4 1.2 1.7 2.3 2.4 3.9 2.5 3
2.8********************NSNS********CRL83179191.2103.491_483_6103.686,896959
4.791.397.94.1 1.9 2.3 4.3 1.8 2.6 2.8 2.1 2.5 2.2 2t
1.1NS**NSNS***NS**NSNSNS**NSCRL8319115101.789.889.680.996.779.7101.5104.597
.379.190.72.9 1.5 2.7 2.1 1 1.6 2.7 2t 2.5 1.2  2.5
3.6*NSNS*****NS**NSNSNS***NSCRL828369.993.484.772.971.658.297.376.28163.673
.192.4 3.4 1.5 3.1 0.9 2.2 4.3 3.6 0.9 3.1 4.2 1.7
1.7***NS***********NS************ x  y - average value +---___-__._ _____
_._=--Control condition-_~_,i00o __.__ ______ _ .___ ___:~NS: p > 0.05;_-*~
p <-0.05;-- -__. ___..-___ standard error of mean * * ~ p < 0 . O1; * * * ~
.p < 0 . 001 ) -. n N O O W   - 72  TABLE II b CELL
LINES2-QUINOLONESU-87MGU-373MGSW1088T24J82HCT-15LoVoMCF7T-47DA549A-427PC-3C
RL831587.668.989.189.665.987.978.996.2101.376.192.693.64.5 2.2 0.6 2.1 1.3
3.3 2.1 1.7 2.5 2.4 2.1
3****************NSNS****NSCRL8254105.17.6128.3102.687.894.491.881.955.296.
920.297.93.6 1.3 2.2 2.9 1 3.5 2.7 0.6 4.1+ 1.5 2.3
1.2NS******NS***NS*******NS***NSCRL825572.568.567.579.536.258.756.971.573.7
79.176.377.71.1 2.7 1.5 2.2 0.5 3 1.1 1.4 3.3 2.1 1.5
1.2***********************************CRL82475968.785.877.85587.466.478.958
.381.35770.52.3 2.8 3.6 2.7 2.3 2.5 2.5 1.1 1.4 1.9 1.5
4.6*********************************CRL825684.776.172.178.277.873.99381.877
.556.581.186_____ ___. _________. ~~_-_ _+.__ _ ___ ~ __. _3_.___
.__2~b_+_-0,~:-3~-_~-.~--=L_~_,.3:.~_ 3.7 _ ___2 . 9 ~ .3 *** *** *** ***
*** *** NS *** ** ***. ***_._ ***CRL831674.389.8
'106.69426.979.873.978.968.884.279.184.81.4 2.9 2 3.2 0.9 2.9 2.1 4.0 2.4
1.9 4.8
2.3*****NS*********************CRL828585.196.989.872.768.790.6l02.883.789.3
92.578.493.4 2 1.6 2.7 1.8 2.9 1.6 3.1 2.3 1.7 3.5 1.6
1.8**NS********NS*****NS*** -. n z N O O GN   - 73  CELL
LINES2-QUINOLONESU-87MGU-373MGSW1088T24J82HCT-15LoVoMCF7T-47DA549A-427PC-3C
RL827075.652.250.751.142.558.8805l.522.952.230.849.4 0.9 3.2 1.8 3.8 0.8
1.8 3.2 2.4 4.3 2.4 2.1
1.1************************************CRL836664.466.368.484.631.276.171.34
6.32561.645.267.2 1.2 1.6 1.6 3 0.7 1.5 4.5 2.6 4 3.5 2.2
0.9**********************************CRL833682.382.3101.188.290.993.192.673
.996.2114.287.991.7 1.8 1.6 4.3 1.4 0.9 3.2 3.4 0.7 2.9 1.9t 3.1
1.5******NS*****NSNS***NS*******CRL833086.675.573.357.470.594.759.987.277.6
76.359.848.5 0.7 3.7 1.8 2.3 2.4 2.1 4.2 3 3 2.4 1
2.1***************NS*****************CRL833969.173.687.187.483.765.574.482.
78149.652.384.3 2.1 1.8 2.6 2 0.6 2.2 1.8 3.5 2.8 2.2 2.3
1.8******************************** __---._ ___ __ __-_ .-_.. _ _ _ _- _-_
-.~__ _- _-.~ ___: _.___-____ , . ~_-. _.--_-_-_.____-_____-__ __ _ _ _ _ -
~  y - a~ ~~~---_._______-_- _--_--_____ _ ___ __ _ -
~~----._...__.__._-__-__.--__ _ ___-. _-____--_:._~~) ~_~-_ .:-_,~~~-~_;
-_--_ ___.___-__-___ standard error of mean **: p < 0.01; ***: p < 0.001)
_. cD N O O W   1 5 .Jf~PJ 2CC3 - 74  



5 It appears that several of th a weak inhibition which can be up overall
cell proliferation of the consideration and that these compound have any
tissue specificity. compounds induce to 20-30~ of the ,umor lines under do
not appear to 3. - Determination of the maximum tolerated dose 10 15 20
(MTD): The evaluation of the maxim'm tolerated dose was carried out on 4-
to 6-week-old~B6D2F1/Jico mice. The compounds were administered
in~raperitoneally at increasing doses graduating from 2.5;to 160 mg/kg. The
value of the MTD (expressed in mg/ g) is determined from the observation of
the surv'fval rate of the animals over a 14-day period iafter a single
administration of the product under 'onsideration. The weight change of the
animals is als~~ monitored during this period. When the value of the M~'D
is greater than 160 mg/kg, the MTD value is likene~ to 160 mg/kg by
default. I. The results of the estimati tolerated dose (MTD) are collated
table: ~n of the maximum .in the following   i 1 5 JA~J Z00,3 _ 75 _ y
TABLE III Maximum tolerated dosl~s I CRL compoundsMTD(mg/kg)CRL8246
(Example 1)j 160CRL8284 (Example 2)~ 160CRL8311 (Example 3)160CRL8271
(Example 4)160CRL8244 (Example 5)' 160CRL8321 (Example 7)160CRL8245
(Example 8)160CRL8314 (Example 9)~160CRL8318 (Example 10)~~ 160CRL8317
(Example 12)160CRL8319 (Example 14)160CRL8283 (Example 15)' 160CRL8315
(Example 16)~i 260CRL8255 (Example 17)~' 160CRL8247 (Example 18)~i
160CRL8256 (Example 19)~' 160CRL8254 (Example 20)160CRL8316 (Example
21)160CRL8285 (Example 22)~~160CRL8270 (Example 23)160CRL8266 (Example
24)160CRL8336 (Example 26)160CRL8330 (Example 27)160CRL8339 (Example 28)160
5 The products of this family show no direct toxicity and can thus be used
in vijvo at high tissue concentrations, and thus at high doses. 10 4. - in
vivo Antitumor activ~ty in combination With a cytotoxic agent iI' The tests
were carried out onl~models of: - hormone-sensitive mouses mammary
carcinoma MXT (HS-MXT), adeno   i j I 1 5 JAiJ 2003 i i 76 - i 5 10 15 20
25 30 - lymphoma P 388, j. in the presence or absence of cytoto is agents
such as cyclophosphamide, etoposide, Idoxorubicin or vincristine. I When
the MTD value of a prod~ct was determined, its in vivo antitumor activity
wasl! characterized at doses of MTD/2, MTD/4 and MTD/8 on ~he model of
mouse mammary adenocarcinoma HS-MXT and 'on the model of I lymphoma P 388.
The dose which ;showed the best antitumor activity on these various odels
was selected and used in the context of combined Treatments with the
cytotoxic agents. C In a11 the examples ~~'~presented below, irrespective
of the model (mammary adenocarcinoma HS-MXT or lymphoma P 388), the co
~trol condition is represented by a batch of 9 mice to which is
administered for 5 consecutive weeks~~ and at a rate of y, y, V~ednesday,
Thursday 5 administrations (Monda Tuesda i and Friday) per week a volum~ of
0.2 ml of physiological saline containing th' solvent used to dissolve the
various compounds of fo~mulae (I) and (Ia) I used. ,. The following
parameters w~re determined in these tests: i i)- The survival rate of the
ice This survival rate was talc lated in the form of a ratio T/C: i 



(Number of days (Median ,~ (Number of mice of survival of mouse -I~ which
died in the the median treated) jdays preceding mouse in the that of the
batch of mice j median mouse i tested) i treated) T - +
__________r_________________ (Number of the same mouse treats dice which
died on ~y as the median   1 5 JA~J Q003 _ 77 _ 5 10 15 20 25 30 (Number of
days (Median of survival of mouse the median treated) mouse in the batch of
control mice) (Number of mice which died in the days preceding that of the
median mouse treated) C - + __________~_________________ (Number of ;ice
which died on the same day as the median control mous ~ ) This ratio
represents the ave age survival time of the median mouse from the bats ~ of
treated mice relative to the average survival t'~me of the median mouse
from the batch of control mice Thus, a molecule induces a significant (P <
0.05) increase in the survival of the animals when the index T/C exceeds
130. Conversely, it has a toxic effe t when this value of T/C is less than
70~. i ii)- The tumor growth [lacuna by measuring the area of the grafted
HS-MXT or P 388 t mors twice a week (Monday and Friday). This area Is
calculated by multiplying the values of the largest~two perpendicular axes
of the tumor. The value of thes axes is measured using a sliding caliper.
4.1. Mouse mammary adenocarci oma (HS-MXT) The model of hormone-sensi'ive
MXT (HS-MXT) mouse mammary adenocarcinoma grafted nto 4- to 6-weeki old
B6D2F1/JIco mice is derived from~the milk ducts of the mammary gland
(Watson C. et al.ICancer Res. 1977; 37: 3344-48). ~i The results obtained
using c ~mpounds 1 and 20, either alone or in combination w'th the
cytotoxic agents, will be given by way of examp e. A - Compound 1 or CRL
8246: i Treatments 1 and 1a i Compound 1 is administered ialone. The first
injection of the product is carried ~ut on the seventh day post-grafting
(D7 ) for four cons ~ cutive weeks at a rate of 5 injections per week
i(Monday, Tuesday,   1 5 JAPJ 2003  5 Wednesday, Thursday and Friday) 20
mg/kg. TreatmEnt 2 Cyclophosphamide (CPA) is a The first injection of the
product the fourteenth day post-grafting consecutive weeks at a rate of 3
i: (Monday) Wednesday and Friday) ar 10 mg/kg. Treatment 3 at a dose of
,ministered alone. ~s carried out on (D14) for three jections per week 3 at
a dose of 10 15 20 25 Compound 1 is co-administered with cyclophosphamide.
In this case, the f~rst injection of compound 1 is carried out on the
iseventh day postgrafting (D7) for four consecutive ,eeks at a rate of 5
injections per week (Monday, Tuesday, Wednesday, Thursday and Friday) at a
dose of ~20 mg/kg, and the first injection of cyclophosphamide lis carried
out on the fourteenth day post-grafting I~(D14) for three consecutive weeks
at a rate of 3 injections per week (Monday, Wednesday and Friday) at a d~se
of 10 mg/kg. Treatment 4 



Etoposide (ETO) is administered alone. The first injection of the product
is parried out on the fourteenth day post-grafting (~14) for three
consecutive weeks at a rate of 3 iljections per week (Monday, Wednesday and
Friday) a~d at a dose of 10 mg/kg. Treatment 5 Doxorubicin (DOX) is
admini~~stered alone. The 30 first injection of the product is arried out
on the fourteenth day post-grafting (I14) for three consecutive weeks at a
rate of 3 i jections per week (Monday, Wednesday and Friday) a d at a dose
of 5 mg/kg. 35 Treatment 6 Compound 1 is co-administered with etoposide. In
this case, the first injection! of compound 1 is i carried out on the
seventh day post~~grafting (D7) for four consecutive weeks at a rate o~ 5
injections per   1 5 JAN 2JG3 _ 79 _ 5 week (Monday, Tuesday) Wednesday,
Thu at a dose of 20 mg/kg and the fi etoposide is carried out on the fou;
grafting (D14) for three consecutive a 3 injections per week (Monday,
Wednesc~ a dose of 10 mg/kg. Treatment 7 rsday and Friday) rst injection of
=teenth day post~eeks at a rate of lay and Friday) at Compound 1 is
co-administeredliwith doxorubicin. 10 15 In this case, the first injection
lof compound 1 is carried out on the seventh day post igrafting (D7) for
four consecutive weeks at a rate of~~ 5 injections per i week (Monday,
Tuesday, Wednesday, Th ~rsday and Friday) at a dose of 20 mg/kg, and the
f"rst injection of adriamycin is carried out on the fo ~rteenth day
postgrafting (D14) for three consecutive eeks at a rate of 3 injections per
week (Monday, Wednesiay and Friday) at a dose of 5 mg/kg. The results
obtained regard~'ng the survival time for compound 1 are given in Tabl .s
IV and V: TABLE IV TreatmentsT/C (ex~ressed as1 (Compound 1)Q1002
(CPA)~~1223 (Compound 1 + CPA)a135 TABLE V TreatmentsT/C (exressed as1a
(Compound 1)954 (ETO);1305 (DOX)I92.56 (Compound 1 + ETO)1507 (Compound 1 +
DOX)145 20 25 These results show that the of compound 1 with the cytotoxic
phosphamide, etoposide or doxorubic increases the average survival time o
from the various batches of mice thus co-administration agents: cyclo in,
significantly the median mouse treated, relative   1 5 JAPJ 2003 5 10 15 to
the average survival time of the median mouse from the batch of control
mice. Furthermore, this increase in the average survival time of the~median
mouse from the various batches of mice treated with these coadministrations
is significantly onger than that obtained with the treatments involvi g
these cytotoxic agents used alone. t The study of the tumor growt~ moreover
revealed the following results for compoundil. Table VI below indicates, in
percentages, the reductions (-) or increases (+) of the area of the HS ~XT
tumors induced with the various treatments 1, 2 a~d 3 of Example 1,
compared with the control conditio on the 31st day after the tumor graft,
i.e. after 19 administrations of compound 1 and 8 administrations of~
cyclophosphamide, used in co-administration or otherwi~e. On the 31st day
post-grafting, 89~ of the control ;animals are still alive (i.e. 8 out of
the 9 animals). TABLE VI TreatmentsTumor area'(expressed as ~)1 (Compound
1)19.52 (CPA)23.63 (Compound 1 + CPA)Q49.6 20 The results show that the c
-administration of compound 1 with cyclophosphamide induces a highly
significant reduction in the gro ~h of the HS-MXT tumors, which is greater
than the r ~duction induced by the treatments involving compound 1 Ir
cyclophosphamide 25 used alone. ' I E - Compound 21 or CRL 8256: Another
example, relating t~ compound 21 used alone or in combination with etoposi
ie. Treatment 10 30 Compound 21 is administere ~ alone. The first injection
of the product is carried bout on the 7th day post-grafting (D7) at a rate
of 5 '!njections per week 



1 5 JAN 2003 - 81  (Monday, Tuesday, Wednesday, Thursd~Y and Friday?
forfive consecutive weeks and at a dosef 40 mg/kg.Treatment 20Etoposide
(ETO) is admini'tered alone. The5first injection of the product is~arried
out on the7th day post-grafting (D7) at a ra'e of 3 injectionsper week
(Monday, Wednesday and~riday) for threeconsecutive weeks and at a dose of
101mg/kg. Treatment 30I I10Compound 21 is co-administe~d with etoposide.In
this case, the first injection~of compound 21 iscarried out on the 7th day
post-grafting (D7) at a rateof 5 injections per week (Monday,~uesday,
Wednesday,Thursday and Friday) for five conscutive weeks at a15dose of 40
mg/kg, and the first injIction of etoposide (is carried out on the 7th day
post-rafting (D7) at arate of 3 injections per week (Mon~ay, Wednesday and
lFriday) for three consecutive wees at a dose of10 mg/kg.20Table VII gives
the survval time resultsobtained with compound 21. TABLE VII TreatmentsT/C
(e~pressed as10 (Compound 21)' 11020 (ETO)' 12430 (Compound 21 + ETO)138
These results show that the of compound 21 with etoposide indi 25 increase
in the average survival t mouse from the batch of mice thus with the
average survival time of th the batch of control mice. Furthern in the
average survival time of the 30 the batch of mice treated with thi is
significantly longer than that treatments involving this 2-quinolon agent
used alone. co-administration ces a significant ime of the median treated,
compared median mouse from ire, this increase median mouse from
co-administration obtained with the or this cytotoxic   1 5 JAN 2003 - 82
5 10 25 20 25 4.2. Lymphoma P 388: 4- to 6-week-old CDF1 mice a'e grafted
with a piece of P 388 tumor (from a tumor ~ank maintained in the
laboratory) subcutaneously into she right flank on day D0. In order to be
under con,~itions close to clinical reality, we waited until the 5th day
postgrafting (D5) before starting the tre~tment. The reason for this was
that, after this per od of time) the i subcutaneous P 388 tumors are
palpabl By way of example, the resu~ts obtained with compounds 1 (CRL 8246)
and 20 (CRL 847), alone or in combination with vincristine, are given
below. Treatment 1 Compound 1 is administered alone. The first injection of
the product is carried ~ut on the 5th day post-grafting (D5) at a rate of 5
iljections per week (Monday, Tuesday, Wednesday, Thursda~ and Friday) for
five consecutive weeks and at a dose ~f 40 mg/kg. Treatment 2 Compound 20
is administeredjalone. The first injection of the product is carlied out on
the fifth day post-grafting (D5) at a ra' a of 5 injections per week
(Monday, Tuesday, Wednes~ay, Thursday and Friday) for five consecutive
weeks !and at a dose of 40 mg/kg. Treatment 3 30 35 Vincristine (VCR) is
admini tered alone. The first injection of the product is c'rried out on
the fifth day post-grafting (D5) at a ra a of 3 injections per week
(Monday, Wednesday and ,riday) for three consecutive weeks and at a dose of
0. 3 mg/kg. Treatment 4 i i Compound 1 is co-administere with vincristine.
In this case, the first injection o~ compound CRL8246 is carried out on the
fifth day post-igrafting (D5) at a rate of 5 injections per week ~(Monda
Tuesda Y~ Y, Wednesday, Thursday and Friday) fo~i five consecutive weeks at
a dose of 40 mg/kg, and the first injection of vincristine is carried out
on thej fifth day post   1 5 JAN 2003 - 83  5 10 15 grafting (D5) at a rate
of (Monday, Wednesday and Friday) weeks at a dose of 0.63 mg/kg. 



Treatment 5 3 in ections for ~ three per week consecutive Compound 20 is
co-a~ inistered with vincristine. In this case, the f~rst injection of
compound CRL8247 is carried out on t~ a fifth day postgrafting (D5) at a
rate of 5 in ections per week (Monday, Tuesday, Wednesday, Thursd ~ and
Friday) for five consecutive weeks at a dose of~40 mg/kg, and the first
injection of vincristine is carried out on the fifth day post-grafting (D5)
at a r I~te of 3 injections per week (Monday, Wednesday and ~riday) for
three consecutive weeks at a dose of 0.63 ~/kg. Table IX shows the results
obtained with treatments 1 to 5 mentioned above, o' the survival time of
the mice. TABLE IX TreatmentsT/C (e'pressed as1 (Compound 1)I1202 (Compound
20)~1253 (VCR)~~1224 (Compound 1 + VCR)t;1 445 (Compound 20 + VCR)j_ 164 20
25 30 These results show that th ~ co-administration of compounds 1 and 20
with vincr~stine produces a highly significant increase in th I average
survival time of the median mouse from the ~arious batches of mice thus
treated, compared with t ~ average survival time of the median mouse from
thei batch of control mice. Furthermore, this increase in the average
survival time of the median mouse from the various batches of mice treated
with theseico-administrations is significantly longer than that iobtained
with the treatments involving these two complunds 1 and 20 or vincristine
used alone.   15 ~~y 2003 - 84  5 10 15 20 Examples of the method for a
'ing the compounds of formulae (I) and (Ia) in mono- o' polychemotherapy
protocols with cytotoxic agents will 'e given below. In these protocols,
the compounds of for~ulae (I) and (Ia) will be referred to for simplicity
as~i"2-quinolone". A. Solid tumors 1/ Lung cancers 1.1. To non-small cells
(advanced sta~e): - to the recommended protocols; (T. Le Chevalier et al.,
J. Clin. Oncol. 1994; 12: 3i60-367) are added i intravenous infusions of a
2-quinolon DoseRuteDays2-quinolone200-2000 mg/mz/dayiD1,De)D15, or 5-50
mg/kg/day ii; ~!.v. Dzz, Dzs and D3sinfusion for 1 h I navelbine30
mg/mz/dayil.v.Dl,Dg,Dlt,Dzz,Dzeand D3s cisplatin120 mg/mzi~j.v.DlandDz9This
cure isto be repeated 8 times. ~~1.2. To smallcalls (advanced stage)- to
the recommended protocol CAV~orVAC(B. J. Rothet al., J. Clin. Onco1.1992;
10: 2~2-291)areaddedinfusions of2-quinolone:Dose ~RouteDays  2-quinoloneI
200-2000 mg/mz/day i.v. D1or 5-50 mg/kg/dayinfusion for 1 h J;
cyclophosphamide1000 mg/mz ~ii.v.D1bolus I   1 5 J,AN ?~C3 - 8s  10 Dose~~
RouteDays doxorubicin40 to 50 mg/mz~ i.v.D1bolusI  vincristine 1 to 1.4
mg/m2i 



j~ i.v. Dbolus I' ii(max 2 mg)ji This cure is to be repeated 6 times ei
,ery 21 days.- To the recommended Pt-E pr~Iotocol (B. J. Rothet al., J.
Clin. Oncol. 1992; 10:82-291) are addedinfusions of 2-quinolone.Dosei
RouteDays 2-quinolone200-2000 mg/m2/day~~ i.v.Dl-DSor 5-50
mg/kg/day~infusion for 1 h i~ cisplatin20 mg mg/mz/day ~i i.v.D1-DSinfusion
for 20 to~~60 minutes etoposide80 mg/m2/day ii.v.D1-DSinfusion for60
minutesEach cycle is repeated every 21ays and the curecomprises 6 cycles. ,
i1.3. Non-small-cell bronchial cance ~, locally advancedor metastatic:
monochemotherapy: iDoseRotoDays2-quinolone200-2000 mg/m2/dayi.~~.Dl, De,
D15 andor 5-50 mg/kg/day -~' ;ithen 1 week/restinfusion for 1 h    1 5 JAN
~fl03 - 86  10  gemcitabine1000 mg/m2/dayi.v~Dl, De, D15 andinfusion
for~then 1 week/rest0.5 hourIthe cure being able to comprise repetition of
this4-week cycle.'i gemcitabine/cisplatin combination iDo s aRou~ aDays
2-quinolone200-2000 mg/m2/dayi.vj.Dl-D5, De-Dls or 5-50 mg/kg/dayi~infusion
for 1 h gemcitabine1000 mg/m2/dayi.~ Ij.D1, D8) D15 infusion for~  Ii0.5
hour I . cisplatin20 mg/m2/dayi.~.D1infusion for20-60 minutesithe cure
comprising the repetition o I~ this cycle every21 days. Ii .2/ Breast
cancers I ~i- CMF protocol as auxiliary trea~ 'ment for operablebreast
cancer (G. Bonnadonna et al.,~N. Engl. J. Med.;1976; 294: 405-410):Dose
;RouteDays 2-quinolone200-2000 mg/mz/day ii.v.D1 to Dlaor 5-50
mg/kg/dayinfusion for 1 h cyclophosphamide100 mg/mz/dayoralDl to Dla
methotrexate40 mg/m2 ~i .v.D1 and D8i bolus 5-FU600 mg/m~ j~i.v.D1 and DB
1 5 J~tN 2DD3 _ s7 _ each cycle is repeated every 28 ~ays and the cure
comprises 6 cycles. - AC protocol (B. Fisher et al.,li J. Clin. Oncol.; 5
1990; 8: 1483-1496) as an auxiliary treatment: 10 DoseRouteDays
2-quinolone200-2000 mg/mz/dayj i.v.D1or 5-50 mg/kg/dayinfusion for 1 h
doxorubicin60 mg/m2 ~i i.v.bolus cyclophosphamide600 mg/m2 ~i
i.v.bolus'each cycle is repeated every 21 days and the curecomprises 4
cycles. li i- Breast cancers with metastasis:i- in the FAC protocol (A. U.
Buz!ar et al., Cancer1981; 47: 2537-2542) and its variou~ adaptations,
theinfusions of 2-quinolone are addedli according to thefollowing
(non-limiting) scheme:DoseRouteDays 2-quinolone200-2000 mg/mz/dayi.v.D1-D5
andor 5-50 mg/kg/dayDe-D1z orinfusion for 2 hDl-DS 5-FU500 mg/m2/dayoralDl
and Da orDi-Dz doxorubicin50 mg/mzi.v.Dl or D1 andbolusDZ
cyclophosphamide500 mg/mzbolus ii.v.1or oralDl   1 5 JAN 2003 _ 88 _ 5 each
cycle is repeated every 3 progression of the disease is diagno - in the CAF
protocol (G. Falk 1985; 56: 27.9-224): eks until a new et al., Cancer  



Dosei i Route Days 2-quinolone200-2000 mg/mz/day~ i.v.D1-D14or 5-50
mg/kg/dayIinfusion for 1 h cyclophosphamide100 mg/mz/day ~oralDl-D14
doxorubicin 30 mg/m2 ji ~ i.v. D1 and Debolus 5-FU500 mg/mzI i.v.Dl and
Deboluseach cycle is repeated every 2~~ days until newprogression of the
disease is diagnosied.- in the CMF protocol: ~i iDose il RouteDays
2-quinolonei 200-2000 mg/mz/day ~~l i.v. Dl-DS andor 5-50 mg/kg/day
jDa-Dlzinfusion for 1 h i  cyclophosphamidei 600 mg/mz/day ~; i.v. Dl and
Dabolus r methotrexate40 mg/mz/day ~~i.v.D1 and DBbolus j 5-FU600 mg/mz/day
ii.v.Dl and Dgbolus this cycle is to be repeated every 3IIto 5 weeks and
the 10 cure comprises 6 cycles. j'   ~i 1 89 ' i - In the CMF-VP protocol:
1 5 JAV 2003 Dose~ RouteDays 2-quinolone200-2000 mg/mz/dayi i.v.D1-D5or
5-50 mg/kg/day"Dg-Dlzinfusion for 1 hI;Dls-Dlsll Dzz-Dzs cyclophosphamide2
to 2.5 mg/kg/day~i oraldaily methotrexate25 to 50 mg/mz/day~i i .v.Dl, De,
D15, Dzz 5-FU300 to 500 mg/mz/dayi i.v.Dl,Ds,DlS,Dzz vincristine0 . 6 to 1
.2 mg/mz/da ~j i .v.Dl, De, D15, Dzz prednisone30 mg/mz/day 1oralfrom D1
toDlo this cure is to be repeated every 4 weeks. - In the FEC protocol:
Dose  2-quinolone 200-2000 mg/mz/day or 5-50 mg/kg/day infusion for 1 h
5-FU 600 mg/mz/day  epirubicin 50 mg!mz  cyclophosphamide ~ 600 mg/mz Route
Days i . v . D1-D5 and De-Dlz i . v .Dl and D8i.v.D1i.v.Dl 5 this cure is
to be repeated every 3 weeks.   a JA~J 2003 5 10 _ gp _ - in the MMC-VBC
protocol (C. liBrdmbllla et al., Tumori, 1989; 75: 141-144): hi Dosei;
RouteDays 2-quinolone200-2000 mg/mz/dayj;i.v.D1-DSor 5-50 mg/kg/day~~and
D15-D19infusion for 1 h mitomycin C10 mg/m2 lii.v.D, bolusI.  vinblastine
50 mg/mz/day l Ir 



; i.v. D1 and Dlsbolus jthis cure is to be repeated every 28 days until
aprogression of the disease is diagno~ed.- in the NFL protocol (S. E.
Jone~S et al., J. Clin.Oncol. 1991; 9: 1736-1739):Dose jjRouteDays
2-quinolone200-2000 mg/mz/da~i.v.D1-DSor 5-50 mg/kg/dayjiinfusion for 1 h~j
mitoxantrone10 mg/mz ~I ii.v.bolus i 5-FU1000 mg/mz ~ii . v.DI-D3infusion
for j24 hours II leucovorin100 mg/mz ~~i.v.bolus i the cure comprises two
cycles wih an interval of 21 days and then requires an evaluation. The
infusions of 2-quinolone can al o be combined with the treatment of breast
cancers wits metastases when a taxoid is used, for example:   1 5 JAN 20U3
- 91  5 10 15 - with paclitaxel (F. A. Holmes Cancer Inst. 1991; 83:
1797-1805) in the forms with metastases which ma~ anthracyclins: =_t al.,
J. Natl the treatment of be resistant to  DoseI~ Route Days
2-quinolone200-2000 mg/mz/day~;i.v.Dl-D5or 5-50 mg/kg/dayiinfusion for 1 h
paclitaxel175 mg/m2~~i.v.D1infusion for 3 to 24 hours1this cycle is
repeated every 21~ays until a newprogression of the disease is
diagnos~d.i:- with docetaxel (C. A. Hudis et a7~~., J. Clin. Oncol.1996;
14: 58-65), in locally advanced or metastaticbreast cancer, resistant or in
relap~e after cytotoxicchemotherapy (having comprised an a~thracyclin) or
inrelapse during an auxiliary treatment':Dose ~;RouteDays  2-quinoloner
200-2000 mg/mz/dayi~ i i.v. D1-DS: or 5-50 mg/kg/day~~ i, infusion for 1 h
~ ,, docetaxel100 mg/mz ~; i!i.v.D1or 60-100 mg/mz j!infusion for 1 hou(or
24 hours) this cycle is repeated every 21 days; for a cure of two cycles or
until a progression of thei!disease appears. - in dose intensification prot
~'cols, combining a transplantation of autologous medu7~!lary cells and of
1 5 JAPJ 2003 - 92  peripheral blood stem cells, in co solidation of the
primary treatment) for example: - CPB protocol (W. P. Peters ~t al., J.
Clin. 5 Oncol. 1993; 11: 132-1143), i~ which the i.v. infusion of stem
cells takes pl ce on days and Dl: ;i 10 Dose j.RouteDays
2-quinolone200-2000 mg/mz/day'i.v.or 5-50 mg/kg/day~ -~ yinfusion for 1 h i
a cyclophosphamide1875 mg/mz~i.v.D_6 to D_ainfusion for 1 hou.' cisplatin55
mg/mz/dayi.v.D_6 to D_acontinuous infusionfor 24 hours carmustin600
mg/mZ/day ~i.v.D_3(BCNU)infusion for 2 hourI. I. - CTCb protocol (K. Antman
et alb , J. Clin. Oncol.1992; 10: 102-110) , in which the i.~i. infusion of
stemcells takes place on Do:Dose ~~RouteDays 



2-quinolone~ a 200-2000 mg/m /day~i i.v. D_~-D_1or 5-50 mg/kg/day~!infusion
for 1 h I cyclophosphamide1500 mg/mz ~ii.v.D_7 to D_3continuous infusionfor
24 hours II(4 doses) i   1 5 .JAN 2003 - 93  5 Dose~! RouteDays thiotepa125
mg/r12~! i .v.D_, to D_3continuous infusion.for 24 hours'(4 doses)
carboplatin200 mg/mz~i i . v.D_, tocontinuous infusionfor 24 hours(4
doses)- CTM protocol (L. E. Damon et al.', J. Clin. Oncol.1989; 7: 560-571
and I.C. Henderson et al., J. CellularBiochem. 1994 (Suppl 18B): 95) i~~
which the i.v.infusion of hematopoietic stem cellslakes place on
DoDoseRouteDays  2-quinolonei 200-2000 mg/mz/day ~! ; i.v. D_fi-D_1or 5-50
mg/kg/dayinfusion for 1 h cyclophosphamide1500 mg/mz/day ~i.v.D_6 to
D_3infusion for 1 hour' thiotepa150 mg/m2/day ~ii.v.D_6 to D_3infusion for
2 hour~~ mitoxantrone10-15 mg/mz ~'i.v.D_6 to D_3infusion for 1 hour; 3/
Gynecological cancers 3.1 Ovarian cancer: 10 - for the treatment of ovari
particular metastatic ones: i) PAC protocol (G. A. Omura et alas. 1989; 7:
457-465): the infusions o 15 administered according to the followi~
carcinomas, in J. Clin. Oncol. 2-quinolones are scheme:   1 5 JAN 2003 - 94
5 Dose IRouteDays 2-quinolone200-2000 mg/m2/day ij i.v.D:-DSor 5-50
mg/kg/day iinfusion for 1 h  cisplatinI 50 mg/mz ~ ! i.v. D1(or 40-90
mg/mz)1.infusion for 1 to2 hours i i doxorubicin50 mg/mz bolus I: i.v.D1i
(or 30 to 50 mg/mz) i , cyclophosphamide1000 mg/mz ~i.v.D1infusion for 1
toi2 hours (or 200l to 600 mg/mz) i~ j21 28~ dd th dto every this cycle is
repeatee cure ays ancomprises 8 cycles.ii) Altretamine protocol, according
jto A. Marietta etal. (Gynecol. Oncol. 1990; 36: 93-96):I;f Dose ~ ~ Route
Days  2-quinoloneI 200-2000 mg/mz/day i 



i.v. D1-D5or 5-50 mg/kg/day j;D8-Dlzinfusion for 1 h altretamine200
mg/mz/day ~~ oralD1-Dlsdivided into 4 doses'i the cure comprising two
cycles, wi ~ an interval of 28 days. ii) Paclitaxel protocol: the
2-quino~ones can be added 10 to the paclitaxel protocol as described by
W.P. McGuire et al. (Ann. Intern. Med. 1989; 111: ~~73-279):   ~ 5 ~ar~
2003 - 95  5 10 Dosej' RouteDays 2-qliinolone200-2000 mg/m2/dayi.v.Dl-Djor
5-50 mg/kg/dayilinfusion for 1 hI. paclitaxel135 mg/mz~i.v. infusion for 3
hourIIor 24 hours Ithe cure comprising two of these i! cycles, with an
interval of 28 days (with evaluation ~, t the end).- for the treatment of
metastat~c and refractoryovarian carcinomas, the 2-quinolonemay be added
tothe secondary protocol, based on topo 1~~ecan: .Dose;RouteDays
2-quinolone200-2000 mg/m2/day'i.v.D1-DSor 5-50 mg/kg/day 'infusion for 1 h
topotecan1.5 mg/mz/day ~;i.v.D1-DSinfusion for0.5 hours the cure comprising
two cycles, wi~h an interval of 21 days (with evaluation at the
end)9~according to A.P. Kudelka et al. (J. Clin. Oncol. 1996;j;14:
1552-1557). 3.2 Trophoblastic tumors: ;' 1. - in patients at low risk, the
2~quinolones may be combined with the protocol described by H. Takamizawa
et al. (Semin. Surg. Oncol. 1987; 3: ~i6-44):   i 5 ~ar~ 2003 - 96  5
DosejRouteDays 2-quinolone200-2000 mg/m~/day~i.v.Dl-D,or 5-50
mg/kg/dayiinfusion for 1 h ;~ methotrexate20 mg/day ~i.m.D1-D5(MTX)
dactinomycinl 0.5 mg/day as bolu~; i.v. Dl-D5(DACT)(MTX-DATC protocol).3.3
Uterine cancers:- the 2-quinolones may also be co~ibined with the CAV(or
VAC) protocol according to the sc~eme below:DoseRouteDays
2-quinolone200-2000 mg/m2/dayi i~ ~i.v.D1-D3or 5-50 mg/kg/dayiinfusion for
1 h 1: cyclophosphamide750-1200 mg/m2i.v.D1infusion  doxorubicinI 45-50
mg/mz i. i.v. D1infusion 1 r  vincristineI, 1.4 mg/mz ~' i.v. D1 the cure
comprising the repetition oJf this cycle every 21 days. - in the FAP
protocol:   1 5 JAPJ 2003 _ 97 _ 



Dose~~ RouteDays 2-quinolone200-2000 mg/m2/day~I i.v.Dl-DSor 5-50
mg/kg/dayiinfusion for 1 hI r fluorouracil600 mg/m2/day ~~ i.v.D1, DB(5-FU)
doxorubicin30 mg/m2~i i.v. cisplatin75 mg/mz ~i.v.D1the cure comprising the
repetition of~i this cycle every21 or 28 days.4/ Testicular cancers i I .-
The 2-quinolones may also b~ combined withtesticular cancer protocols: !BEP
protocol:Dose ~! RouteDays2-quinolone200-2000 mg/mz/day ~i.v.Dl-DSor 5-50
mg/kg/dayinfusion for 1 h ji bleomycin30 mg/m2 ~i.v.infusion etoposide100
mg/mz/day ~i.v.D1-DSinfusion icisplatin20 mg/m2/day I ii.v.D;-D5 10 every
21 days. the cure comprising 3 cycles, at a ;rate of 1 cycle   5 10 - 98 5/
Bladder cancers - The 2-quinolones may be (also known as PAC) protocol: i j
i, 1 5 J~sl 2~~3  j combine with the CISCA2 1. I  Dosea 1' Route Days
2-quinolone200-2000 mg/mz/day ~! i.v.D;-Dsor 5-50 mg/kg/day ~iinfusion for
1 hii cisplatin50 mg/mz~~ i.v.D1 cyclophosphamide600 mg/mz ~~
i.v.D1infusion ~i  doxorubicin3 75 mg/mz I i .v. Dli infusionthe cycle
being repeated every 3 week- In the MVAC protocol (accordingiito C.N.
Sternberget al., J. Urol. 1988; 139: 461-469):j.Dose iRouteDays
2-quinolone200-2000 mg/mz/day ~i.v.Dl-D3a or 5-50 mg/kg/day i: i
Dls-Dleinfusion for 1 h j.Dzz-Dzs methotrexate30 mg/mz bolus ii.v.Dl, Dls)
Dzz vinblastine3 mg/mz ~i.v. ;Dz or Dz,i jDis~ Dzz doxorubicin30 mg/mz
bolus ~i.v.Dz  cisplatini 70-100 mg/mz ~~ i.v. Dl or Dzinfusion for 1 h ~i
r this cycle being repeated every 4 0 minimum of 2 cycles. i d~ 5 weeks,
for a   a ~ .~~~~~ _ 99 _ 6/ Nasopharyngeal carcinomas, d neck cancers -
The 2-quinolones may be viab y combined with polychemotherapy protocols
used in the treatment of 



I 5 these cancers: I' 6.1 Nasopharyngeal cancers: - ABVD protocol: ' I. 10
15 Dose j~ RouteDays  2-quinoloneI 200-2000 mg/mz/day I: i .v. D1-D3i or
5-50 mg/kg/day Ci Ds-Dloinfusion for 1 h ~jor  doxorubicinr 30 mg/mZ/day ;
! i.v. D1 and Deor Dls bleomycin10 mg/m2/day ~ 1! i.v. 'D1 and D8or Dls
vinblastine1 6 mg/mZ/day ~1 ; i.v. D1 and D9il or Dls  dacarbazineI 200
mg/m2/day j. . i.v. D1 and DBor D15the cure comprising 1 to 6 cycles
repeated at a rate of1 cycle every 4 weeks.6.2 Head and neck cancers with
metas~ases:- in the Pt-FU protocol (e. g.for pharyngealcancers ) :
according to the DVAL Stud~h Group (New Engl .J. M. 1991; 324:
1685-1690):Dose 11 RouteDays 2-quinolone200-2000 mg/m2/day j Ii.v.Dl-DS or
5-50 mg/kg/day j. linfusion for 1 h i'   1 5 JAN 2003 - 100  5 Dose ~,'
Route Days  cisplatin 100 mg/m~ ~i.v. infusion for 1 houz~;  fluorouracil
1000 mg/mz/day ~i.v. Dl-DS (5-FU) continuous infusio~l; the cure comprising
two cycles) at ~a rate of 1 cycle every 3 weeks. i, i 7/ Soft-tissue
sarcomas i - The 2-quinolones may be introduled into a protocol such as the
CYVADIC protocol: - according to H.M. Pinedo et al . (Cancer 1984; 53 I.
1825): I Dose(RouteDays 2-quinolone200-2000 mg/m2/day~~i.v.or 5-50
mg/kg/day ~iD9-Dloinfusion for 1 h ~Dis-Dl~ cyclophosphamide500 mg/m2 bolus
i'i.v.Dz(Cy)1. vincristine (V)1.5 mg/mz/day bolu~!i.v.Dl) De, Dls
doxorubicin (A)50 mg/mz bolus ~ i~ ;i.v. dacarbazine250 mg/m2/day
~i.v.D1-Ds(DIC)infusion for i15 minutesi i 10 the cure comprising the
repetition o~~ this cycle every 4 weeks, first for 2 cycles.  



1 5 JAN 2003 - 101  8/ Hormono-ref r srostate cancel, with metastases - In
the VBL-estramustine protocol, according to G.R. Hudis et al. (J. Clin.
Oncol.l~ 1992; 10: 1754 f 5 1761 ) 10 Dose~touteDays  2-quinolone 200-2000
mg/mz/dayI, i~i.v. D1-D3, DB-Dlo or 5-50 mg/kg/dayi ~I, Dls-Dz,,
Dzz-Dz:lnfusion for 1 hD29-D31, D36-D38  vinblastine 4 mg/mz/day bolusI
~i.v. D1, De, Dlsj!Dzz , Dzg , D3sestramustine200 mg/mz tid,;oral 'every
day for(600 mg/mz/day)I ~6 weeksatreatment cycle lasting 6 weeks an~Ibeing
followed bya2-week free interval.9/Germinal cellcancers.I i) For tumors of
favorable prognosiI Jl. ~-Pt-E protocol,according to G.Bosl et al. (J.Clin.
Oncol. 1988;6: 1231-1238)I'Dose( I:RouteDays2-quinolone200-2000
mg/mz/day~,i.v.Dl-DSor 5-50 mg/kg/day~'infusion for 1 h~,cisplatin (Pt)20
mg/mz/day ~'i.v.Dl-D5infusion for 20 to~ a;60 minutes i:etoposide (E)100
mg/mz/day ~:i.v.D1-DSinfusion for 1 hou~ the cure comprising 4 cycles) 15
every 21 or 28 days. at rate of 1 cycle j i; i:   1 5 JhPJ Z003 - 102  5 10
15 ii) For tumors with metastases: - PEB protocol, according to S.D~'.
Williams et al. (N. Eng. J. Med. 1987; 316: 1435-1440;: Dose~;RouteDays
2-quinolone200-2000 mg/m~/day1!i.v.D1-DSor 5-50 mg/kg/day1D9-D11infusion
for 1 h;' IDlo-D1~ cisplatin (P)20 mg/mz/day ~i.v.Dl-DSinfusion for 20 toy;
60 minutes j  etoposide (E)1 100 mg/mz/day ~. ~ 



i.v. D~, D9, Dlsinfusion for 1 hour;. bleomycin (B)30U (or mg)day 1
1'i.v.D1-D5bolus I'the cure comprising 4 cycles, at ~~ rate of 1 cycleevery
21 days.10/ Kidney cancers I:i - Metastatic renal carcinoma: th
2-quinolones maybe introduced into the rotoc" p1 described b YM.J.
Wilkinson et al. (Cancer 1993; 7. 3601-3604):I. Dose Route Days
2-quinoloneI! 200-2000 mg/mz/day; i.v. D1-DSor 5-50 mg/kg/dayDB-D1ginfusion
for 1 h floxuridine0.075 mg/kg/day ~',i.v.D1-Dlacontinuous infusiol' the
cure comprising 2 cycles wit' 28 days. di an interval of   1 5 JAPd 2003 -
103  5 - Nephroblastoma: the 2-quinolonesl into the DAVE protocol: Imay be
introduced Dosej'RouteDays 2-quinolone200-2000 mg/mz/dayi~ :i.v.D~-D3or
5-50 mg/kg/dayi ~Ds-Dioinfusion for 1 hj  dactinomycin 0.6 mg/mz/dayli ~:
i.v. Dl, Ds doxorubicin30 mg/mz/dayIi.v.D~, Ds cyclophosphamide200
mg/m~/dayII ii.v.D1, Dsinfusion for 1 hou~iat a rate of one cycle every 3
to 4 w~eks.I 11/ Cancers of the digestive tract !.I Z1.1 Esophageal
cancers: I .- the 2-quinolones may be introduced into the FAPprotocol
according to:Dose ~RouteDays  2-quinolone;: 200-2000 mg/m2/day~! i.v.
D1-D3or 5-50 mg/kg/day ~ ~Ds-Dloinfusion for 1 h ; I, 5-fluorouracil600
mg/mz ~i.v.D1, DB(5-FU) ~I  doxorubicini 30 mg/m2 ~; i.v. Dl 



cisplatinr 75 mg/m` '~ i.v. Dl 10 this cycle being repeated every 3 to ~,~
weeks. 11.2 Stomach cancers: - in gastric carcinomas that are advanced
and/or with metastases.   - 104  - EAP protocol (according to P. Clin.
Oncol. 1989; 7: 1310): i i. 1 5 JAN P003 i P ~ eusser et al . , J. ~I;
DoseRouteDays  2-quinoloneI 200-2000 mg/mz/day~. ~ i.v. D1-Ds, Dg-Dloor
5-50 mg/kg/day~;infusion for 1 h  etoposideII 120 mg/mz/day ~~ i.v. D3, D4,
Dsinfusion for 1 hou~or DQ doxorubicin20 mg/m~/day bolus~li.v.D1, D,
cisplatin,: 40 mg/m2/day I i.v. Dz, D8infusion for 1 hou~' 5 at a rate of 1
cycle every 28 days. I. li FAMtx protocol: according to ~J.A. (J. Clin.
Oncol. 1991; 89: g27): Wils et al. Dose~~RouteDays 2-quinolone200-2000
mg/mz/day~~i.v.D1-D3or 5-50 mg/kg/dayll infusion for 1 hI. I
fluorouracil1500 mg/mz bolus ~i.v.D1(5-FU) (F)1 hour near [sicll;
methotrexate I : doxorubicin (A)30 mg/mz bolus IIi.v.Dls  methotrexatel
1500 mg/m2 ii ' l i.v.(Mtx)infusion for30 minutes I. the cure first
comprising two cycle: of 28 days. with an interval   5 10 



in certain patients, (epirubicin replacing according to the following
scheme: 105  this protocol doxorubicin~ 1 5 JA~'J 2003 or its variant may
be used Dose~;RouteDays 2-quinolone200-2000 mg/mz/day~!i.v.Dl-D3or 5-50
mg/kg/dayjinfusion for 1 h~' fluorouracil1500 mg/mz1Ii.v.D1(5-FU)
doxorubicin (A)30 mg/mz bolus~;i.v.D1 = FAMTxor epirubicin60 mg/m`
bolusii.v.D1 = FEMTx methotrexate1500 mg/mz ~Ii.v.D1(to be infusedbefore
5-FU) leucovorine15 mg/mz/day joralDz-DQ12/ Colorectal cancers- the
2-quinolones may be in;roducedinto theFU-Levamizole auxiliary treatment
~rotocolfor colo-rectal cancer(according to C.G.i~Moertelet al.,N. Eng. J.
Med. 1990; 322: 352): I'Dose ~IRouteDays 2-quinolone200-2000
mg/mz/dayIDi-Dsor 5-50 mg/kg/day ~~i.v.Dzs-Dsiinfusion for 1 h
5-fluorouracil450 mg/mz/day bolusi.v.D1-DS 5-fluorouracil450 mg/mz bolus
~~i.v.DZ9 levamisole50 mg tid i~oral3 days/weekone week in two    1 5 JAN
2Q03 - 106  5 10 the treatment in bolus with 5-FU be ng repeated every week
after the induction phase Dl-D5,1' for 52 weeks; the treatment with a
2-quinolone being r~~eated at the same rhythm, on the day of the bolus of 5
.FU and then on the following 2 days. i - for the treatment of colorect~
resistant to treatment with 5-fluo with metastases: - according to M.L.
Rothenberg Oncol. 1996; 14: 1128-1135): cancer, which is racil (5-FU) and t
al. (J. Clin. Dose '; Route Days  2-quinolone 200-2000 mg/mz/day i D=-D3,
or 5-50 mg/kg/day ii.v. D8-Dlo, infusion for 1 h ~Dls-Di; , Dzz-Dza i:
irinotecan 125 mg/mz/day ~; i.v. D1, De, Dls, Dzz the cure comprising two
cycles wi h an interval of 42 days. 15 13/ Kaposi~s sarcomas - the
2-quinolones may be comb ned with the two protocols using antracyclines
formulaj'ted as liposomes: 20 i) protocol described by P.S. Gil' et al. (J.
Clin. Oncol. 1995; 13: 996-1003) and C.~. Presant et al. (Lancet 1993; 341:
1242-1243):   1 5 JI~iJ 2003 - 107  5 10 Dose~ RouteDays  2-quinolo:~e
200-2000 mg/m2/dayI. ~' i.v. Dl-D3or 5-50 mg/kg/dayj;and D15-Dl,infusion
for 1 h liposomal20 mg/m~/dayj. i.v.D1, D15daunorubicininfusion for 1 hthe
cure comprising two cycles~epeated with aninterval of 28 days before
evaluating~~the effects.ii) protocol of M. Harrison et al.j(J. Clin.
Oncol.1995; 13: 914-920):Iv iDosej RouteDays  2-quinolone 200-2000
mg/mz/day1' ii.v. D1-D3or 5-50 mg/kg/dayinfusion for 1 h liposomal20
mg/m2~~ i.v. i,Dldoxorubicininfusion for30 minutesa the cure comprising two
cycles ~~epeated with an interval of 28 days before evaluating~the effects.
l, I 14/ Metastatic melanomas i~ - the 2-quinolones may also be
incorporated into combination protocols for treating m~tastatic malignant
melanomas: - DTIC/TAM protocol: according toG. Cocconi et al. 15 (N. Eng.
J. Med. 1992; 327: 516), t~e cure comprising the repetition of 4 cycles, at
a rats of 1 cycle every 21 days, according to the scheme belo~: 



1 5 JA~J 2003 - l08  5 10 DoseiRouteDays 2-quinolone200-2000 mg/m2/dayi~
i.v.or 5-50 mg/kg/dayinfusion for 1 h dacarbazine250
mg/mz/day~i.v.(DTIC)infusion [15 to 30 min i,if central catheter] orli[30
min if peripheralinfusion in 250 ml] tamoxifen20 mg/mz/dayi~ oralD:-DS(TAM)
I.the cure comprising 4 cycles at a rats of 1 cycle every21 days.15/
Neuroendocrine carcinoma- 2-Quinolones may be combined v~ith the
protocoldescribed by C.G Moertel et al. (Cancer 1991; 68: 227):- Pt-E
protocol:DoseRouteDays 2-quinolone200-2000 mg/mz/day orI~ i.v.D_-D35-50
mg/kg/day infusion ifor 1 hi i~ etoposide130 mg/m~/dayii.v. 1.D:-D3infusion
for 1 hour cisplatin45 mg/mz/day~i.v.Dz, D3infusion for 1 hour ,: the cure
comprising two cycles repeat~;d every 28 days. 16/ Pancreatic cancer -
Advanced pancreatic adeno arcinoma: the 2-quinolones may be combined with
t~e treatment with   1 5 JA~d 2003 - 109  gemcitabine, according to the
proi~ocol of M. Moore et al. (Proc. Am. Soc. Clin. Oncol. 195; 14: 473):
Dose Route Days r  2-quinolone 200-2000 mg/mz/day i.v. ~~ Dl-D3, D8-Dlo)
D15, i: or 5-50 mg/kg/day j! Dzz, D29, infusion for 1 h ID5,  gemcitabine
1000 mg/m2 i.v. j. D1, De, D15, D22, infusion for j. D36, D43, and then i
0.5 hour ~ D5, and then jonce/week for 3 weeks followed i by 1 week of rest
and evaluation B. Oaco-hematology 5 1/ Acute adult leukemias 1.1. Acute
lymphoblastic leukemia i 1.1.1. Linker protocol 10 The 2-quinolones may be
added to th ~~ linker protocolsinduction chemotherapy and consolid tion
chemotherapy (see C.A. Linker et al. Blood 1987;a;69: 1242-1248 and C.A.
Linker et al. Blood 1991; 78: 214-2822) according to the following schemes:
15 i) Induction chemotherapy: Dose R~;oute Days  2-quinolone 200-2000
mg/mz/day ~.v. Dl-D5, DB-Dlz, or 5-50 mg/kg/day ~' D15-Dls infusion for 1 h
daunorubicin 50 mg/mz bolus ~.v. D1, DZ, D3 every 24 hours j (30 mg/m` in
the   1 5 JhN 2003 - 110  DoseR~uteDayspatients > 50 years old)
vincristine2 mg bolusi~.v.Dl, Da, D15, Dzz prednisone60 mg/mz/day~ralDl-Dze
L-asparaginase6000 U/mzi~~.m.D1,-Dzeii) Consolidation chemotherapy (regi~en
A): Dosei R~ ute Days 2-quinolone200-2000 mg/mz/day or 5-50 mg/kg/day 



infusion for 1 h~,.v. i; iDl-D5, DB-Dlz daunorubicin50 mg/mz bolus every 24
hoursi~'.v. I'Dl) Dz vincristine2 mg bolusi;.v.D1, Da prednisone60
mg/mz/day  divided into 3 dosesoral i IDl-D14  L-asparaginase 12 000 U/mzI'
~,.m. Dz, Da) D~,D9 and D14 the consolidation cure A comprises
4~consecut~ve cycles such as that described above = cycles~l, 3, 5 and 7. 5
iii) Consolidation chemotherapy (regi the regimens described below cc
consolidation cycles 2, 4, 6 and 8 (regimen C), described by C.A. Linker
nens B and C): rrespond to the (regimen B) and 9 et al..   1 5 JAiJ 2003 -
111  Regimen B:DoseRouteDays  2-quinolone 200-2000 mg/m2/dayi i' i, i.v.
Dl-Ds, De-or 5-50 mg/kg/dayiinfusion for 1 hI. Ara-C300 mg/mz
infusioni~.v.Dl, D4, De, D11for 2 hours teniposide165 mg/mz
infusionL..v.D1, D4, De, D11for 2 hours(4 cycles)i: Regimen C:DoseRputeDays
2-quinolone200-2000 mg/mZ/day~,.v.Dl-Ds,or 5-50 mg/kg/dayi,infusion for 1
h'' methotrexate690 mg/mzi.v.Dl-Dzcontinuousinfusion for42 hoursI.
leucovorin15 mg/mz every~ralDz-Ds6 hours i I 1.1.2. Hoelzer protocol The
products claimed may be added~~ to the cytotoxic 5 agents of this
polychemotherapy pr'tocol (D. Hoelzer et al., Blood 1984; 64: 38-47, D. Ho
lzer et al., Blood 1988; 71: 123-131) accordin to the ollowin scheme: 9 9
i) Induction chemotherapy/Phase 1:  2-quinolone Dose 200-2000 mg/m2/day or
5-50 mg/kg/day infusion for 1 h oute Days `'~ . v. D1-Ds, De-D1z Dls-D19
1 5 JA~J 2003 - 1l2  DoseR~ute rDays  daunorubicin 25 mg/mzii 



i!.v. Dl, De, D15, Dzz  vincristine 1.5 mg/mzr i~.v. D1, De, D15,
Dzz(maximum 2 mg) I prednisone60 mg/mzo~alD1-DzeL-asparaginase5000
U/mzi~~.m.Dl-D14(maximum 2 mg)ii) Induction chemotherapy/Phase 2:Phase 2 of
the induction may be carrid out as follows:Dose j,RouteDays
2-quinolone200-2000 mg/mz/dayii.v.Dz9-D33, Djs-or 5-50 mg/kg/day~D9o,
D43-D4~infusion for 1 h ;; cyclosphosphamide650 mg/mz ii.v.Dz9, D43,
D5~(maximum 1000 mg)I' cytarabine75 mg/mz/day ~i.v.D31-D34, D38-infusion
for ~: I.D41, D45-D9g,1 hour ~'Dsz-Dss mercaptopurine60 mg/mz i~oralDz9-D5~
methotrexate10 mg/mz/day !'i.v.D31, D38, Das.(maximum 15 mg) i~Dszz iii)
Re-induction chemotherapy/Phase: ~:i Dose i ,-  . Route Days  2-quinolone
200-2000 mg/mz/dayjf i.v. Dl-D5, De-l or 5-50 mg/kg/day~ ~ Dlz,
D15-Dls,infusion for 1 h J1iDzz-Dzs  doxorubicini 25 mg/mz/day ii , i .v.
D1, D8, D15, Dzz   1 5 JI~iJ 20C3 - 113  10 Dose 'RouteDays
dexametha~one,. 10 mg/mz/day j i.v. Dl-Dze vincristine1.5 mg/mz/day
~,oralDl, D8, Dls(maximum 2 mg) Yand Dzza 1: iv) Re-induction
chemotherapy/Phase ?~; :Dose iRoute~ Days  2-quinoloner 200-2000 mg/mz/day~
i.v. D31-D35, Dsa-or 5-50 mg/kg/day j!Dazinfusion for 1 h
cyclophosphamide650 mg/mz ii.v.Dzs(maximum: 1000 mg)i cytarabine75 mg/mz
l~i . v.D31-Dsa ~ Das-i'Dai thioguanine60 mg/mz ~oralDz9-DQz1.2. Acute
myeloid leukemias:1.2.1. Treatment of adults of any ageThe 2-quinolones may
be added, accoring to the schemebelow, to the treatment incorporatlIlgi'the
standard doseof cytarabine described previously'by R.O. Dillemanet al.
(Blood, 1991; 78: 2520-2526),I~Z.A. Arlin et al.(Leukemia 1990; 4: 177-183)
and P~'H. Wiernik et al.(Blood 1992; 79: 313-319): i1; Dose i: Route Days
2-quinolone200-2000 mg/mz/dayli.v.Dl-Dlzor 5-50 mg/kg/day~infusion for 1 h
~, 



cytarabinef 100-200 mg/mz/day~~ i.v. Dl-D,in continuous Iinfusion   1 5
Jt~iJ 2003 - 114  Dose Route Days i~  daunorubicin 45 mg/m2/day in i.v.
Dl-D3 or D8 f bolus (30 mg/m2/da~ Dio if >_ 60 years old); ,. or
mitoxantrone 12 mg/m2 '~ i.v. D~-D3 as daily bolus - ;' or  idarubicin 13
mg/mz ~; i.v. D1-D3 as daily bolus 2.2.2. Treatment of adults less than,60
years old i) Induction chemotherapy: This induction cycle incorporates th~i
administration of 5 cytarabine at high dose according ~~to the following
scheme: DoseRouteDays 2-quinolone200-2000 mg/mz/day or~~i . v.Dl-Dlo5-50
mg/kg/dayinfusion for 1 h Ara-Cr 2000 mg/m2/day j, 1: i .v.
D1-D6(cytarabine)infusion for 2 hours,;:every 12 hours daunorubicin60
mg/mz/day in ~i.v.DQ-D6continuous infusion;for 24 hourso ri'  cytarabinei
3000 mg/mz/day i~ i.v. D1-D6i: infusion for 1 hour,l;every 12 hours
daunorubicin45 mg/mz bolus 1i.v.D~-D9every 24 hours (in order to reduce the
risk of C.N.$. toxicity, in the event of renal insufficiency, adj~;st the
dosage of I l   1 5 .It~PJ 20C3 - 115  5 L.E. Damon et al. (Leukemia 199e4;
8: 535-541), G.L. Phillips et al. (Blood 1991; 7l.7: 1429-1435) and G.
Smith et al. (J. Clin. Oncol. 1997e 15: 833-839). cytarabine to the
creatinine clearai~nce) according to ii) Consolidation chemotherapy: The
cycle described below will be repeated 8 times, at a rate of 1 cycle every
4 to 6 w~eks (according to R.J. Mayer et al., N. Engl J. Med. 1934; 331:
896-903): Dose;RouteDays 2-quinolone200-2000 mg/m2/day ori.v.Dl-DS5-50
mg/kg/dayinfusion for 1 h cytarabine3000 mg/mz i'i.v.infusion for 3
hours,levery 12 hours(4 cycles)and then cytarabine100 mg/m2/dayevery 12
hours I.s . c .D1-DS daunorubicin45 mg/mz bolus ~Ii.v. ID1 (4 cycles) 10 15
iii) Consolidation chemotherapy (wi~h strong dose of cytarabine): 1I. The
cycle described below will ha~e to be repeated twice and is suitable
according to GIL. Phillips et al. (Blood 1991; 77: 1429-1435); ~.N. Wolff
et al. (J. Clin. Oncol. 1989; 7: 1260-1267)i: R.J. Mayer et al. (N. Engl J.
Med. 1994; 331: 896-903):e  



1 5 ~ar~ 2003 - 116  DoseRouteDays 2-quinolone200-2000
mg/mz/day~i.v.Dl-Dloor 5-50 mg/kg/day~infusion for 1 h cytarabine3000
mg/m2I iii.v.Dl-D61 hour everyI i~12 hours ji  daunorubicin 30-45 mg/mz/day
Ji, ' i.v. D,-D9bolusonce/day ,i i 1.2.3. Treatment of adults 60 years ~ld
or moreThe substances claimed may bell added to theconsolidation
chemotherapy protocolselow:i) according to R.O. Dilman et al.. (Blood 1991;
78;2520-2526), Z.A. Arlin et al. (L~ukemia 1990; 4:177-183), P.H. Wiernik
et al. (1992; ~9: 313-319):Dose i'RouteDays 2-quinolone200-2000 mg/mz/da~
'i.v.D1-D6or 5-50 mg/kg/day~~~infusion for 1 h 1: cytarabine (Ara-C)100-20G
mg/mz i~i.v.D1-DScontinuousinfusion for24 hours i~ daunorubicin30-45
mg/mz/day ;;i.v.bolusor mitoxantrone12 mg/m2/day ~i.v.D1, Dzbolus jior
idarubicin13 mg/m2/day ~i.v.bolus j   1 5 JAPJ 2003 - 117  5 10 ii)
According to R.J. Mayer et al. 194; 331: 896-903): (N. Engl. J. Med.
Dose1'RouteDays 2-quinolone200-2000 mg/m2/dayi.v.D1-D65-50 mg/kg/dayi;
infusion for 1 h ~ cytarabine100 mg/mz~i .v.Dl-DZcontinuous infusion'for 24
hours; (4 cycles):and then'  cytarabineI 100 mg/m~ i; ; s . c . D1, DSevery
12 hours daunorubicin45 mg/m2/day ~ l'i.v.J1bolus (4 cycles)iii) According
to C.A. Linker et al(Blood 1993; 81:311-318), N. Chao et al. (Blood 1993;
81: 319-323) andA.M. Yeager et al. (N. Eng. J. ~Med. 1986;
315:145-147):This protocol comprises an autol;gous bone
marrowtransplantation (performed on day Do)a,. Dose Route Days
2-quinolone200-2000 mg/mz/day oi.v.D_~-D_Z5-50 mg/kg/day iinfusion for 1 h
j busulfan1 mg/kg qid ioralD_~ to(16 doses in total)~~ etoposide60
mg/kg/day ~~i.v.infusion for 10 hour or   1 5 JAiJ 2003 - 118  5 Dose~I
RouteDays 2-quinolone200-2000 mg/m2/day oi i.v.D_9-D_15-50
mg/kg/dayinfusion for 1 h' busulfan1 mg/kg qid ~ ~' oral iD_9 to
cyclophosphamide 50 mg/kg/day Ir 



; i.v. D_5 to D_i infusion for 1 hour~ iiv) In the case of HLA-compatibly
allogenic bonemarrow transplantation, according to:.P.J. Tutscha et at.
Blood 1987; 70: 182-1388,F.R. Applebaum et al., Ann. Int.~ ;; Med. 1984;
101: :581-588: DoseG Route Days  2-quinolonei 200-2000 mg/m~/day o~' i.v.
D_~-D_15-50 mg/kg/day iinfusion for 1 h  busulfana 1 mg/kg qid ~ i oral D_~
to D_4(16 doses in total)3 cyclophosphamide60 mg/kg/day ~i.v.D_3 to
D_zinfusion for 1 hour;: 2/ Chronic adult leukemias 10 2.1 Chronic myeloid
leukemia In the myeloblast phase, the 2-quino ones may be added to the
HU-Mith treatment describe by C.A. Koller et al. (N. Engl. J. Med. 1986;
315: 1133-1438):   1 5 J~~d 2003 - 119  Dose Rou~.e Days  2-quinolone
200-2000 mg/mz/day i.v~i. Dl-DS r or 5-50 mg/kg/day iDs-Diz - i~ infusion
for 1 h ~; Dls-Di9 Dzz-Dzs  hydroxyurea ~ 500 mg/day oral every day I.
mithramycin 25 ug/kg/day i.v;;. daily for infusion for '' 3 weeks and then
2-4 hours " 3 times/week 2.2. Chronic lymphocytic leukemia 2.2.1 FCG-CLL
protocol 5 The 2-quinolones may be added chlorambucil" combinations as desc
et al. (Leuk. Lymphoma 1991; 5 (Sup FCGCLL (Blood 1990; 75: 1422-1425):
I~to the "pulsed ~~bed by E. Kimby 93-96) and by I DoseRouteDays
2-quinolone200-2000 mg/mz/dayi.vjD1-D5, De-Dlz,or 5-50 mg/kg/dayI;
D15-Dzzinfusion for 1 h chlorambucil0.1 mg/kg/dayora~; Ionce/day ori;
chlorambucil0.4 mg/kg/dayora~D1every 14 days I.and prednisone75 mg/dayora
ID1-D3 10 2.2.2 Fludarabine-CdA protocol According to H.G. Chun et al. (J.
Cli'. Oncol. 1991; 9: 175-188), M.J. Keating et al. (Blood~~ 1989; 74:
19-25/ J. Clin. Oncol. 1991; 9: 44-49) an A. Saven et al. (J. Clin. Oncol.
1995; 13: 570-574): i   r 1 5 JAiJ 2003 - 120  10 DoseRouteDays
2-quinolone200-2000 mg/m2/dayi.v~Dl-DBor 5-50 mg/kg/dayli I(once/month for
6infusion for 1 h~to 12 cycles) fludarabine25-30 mg/mz/dayi.viD1-DSinfusion
for30 minutes [every'' 1: 4 weeks for 6 to,. '' 



1.12 cycles]or cladibrine0.09 mg/kg/dayi.vl;D1-D,in continuous Iinfusion [1
cycleaevery 28 to 35 days i: ,for 1 to 9 cyclesi(median: 4 cycles)] 3/
Lymphoproliferative diseasesI.3.1 Hodgkin's diseaseThe 2-quinolones may be
incorp'rated into thepolychemotherapy protocols used cinventionally
fortreating Hodgkin lymphoma:3.1.1 AVDB protocol iAccording to G.
Bonnadonna et al. (Cncer Clin. Trials1979; 2: 217-226) and G.P. Canellosl
et al. (N. Engl.J. Med. 1993; 327: 1478-1484):i Dosef ;Route Days
2-quinolone 200-2000 mg/mz/dayi~ ~~ i.v. Dl-D3, D15-Dleor 5-50 mg/kg/dayi
infusion for 1 hi ' doxorubicin (A)25 mg/mz bolus;. i .v.D1, D15 bleomycin
(B)10 U/mz bolus~' i.v.D1, Dls   1 5 Jf~~J 2003 - 121  5 10 Dose('RouteDays
vinblastine (V)6 mg/mz bolus~i i.v.Dl, D15 dacarbazine (D)375 mg/m~ bolus~~
i.v.Dl, Dlsthe cure comprising 6 to 8 cycles, a~i a rate of 1 cycleevery 28
days.i3.1.2 MOPP/ABVD protocolAccording to G. -Bonnadonna et al.;Ann.
Intern. Med.1986; 104: 739-746) and G.P. Canello~ et al. (N. Engl.J. Med.
1993; 327: 1478-1484):the MOPP protocol should be alternaed with the
ABVDprotocol (cf.  3.1.1) every 28 das, and the curecomprises 6 cycles:I
(MOPP protocol:DoseRouteDays 2-quinolone200-2000 mg/m2/day~~ i.v.Dl-D3,
D8_Dllor 5-50 mg/kg/dayand D14-Dl~infusion for 1 hI' mechlorethamine6 mg/m2
bolus~i.v.Dl, D8(M) vincristine (0)1 . 4 mg/mz bolus~' i . v.Dl, DB(no
maximum) procarbazine (P)100 mg/m2/day~i oralDl-D14prednisone (P)40
mg/mz/dayoralDl-Dlq 3.1.3 Stanford V protocol According to N.L. Bartlett et
al.: (J. Clin. Oncol. 1995; 13: 1080-1088):   1 5 JAPJ 2003 - 122   Dosei,
Route Days 2-quinolone200-2000 mg/mz/day~'i.v.or 5-50
mg/kg/day~D8-Dlzinfusion for 1 h~Dls-D19Dzz-Dzs doxorubicin25 mg/mz~i.vD1,
D=5 vinblastine6 mg/mz bolus1i . v .D1, Dls(4 mg/mz duringcycle 3 if>_ 50
years old) mechlorethamine6 mg/mz bolus~~i.v.D1(M) vincristine1.4 mg/mz
bolusj. i.v.Dl, Dzz(max. dose: 2 mg) a [1 mg/mz during.cycle 3 if i l>_ 50
years old) bleomycin5 U/mz~; i.v.De, Dzz etoposide60 mg/mz~i oralD15, Dls
prednisone40 mg/mz/day loral :once/weekj(weeks 1-9) the cure comprising 3
cycles at a rate of 1 cycle every 28 days. I. 3.1.4 EVA protocol 5
According to G.P. Canellos et al. (Pr~pc. Am. Soc. Clin. Oncol. 1991; 10:
273):   1 5 JAN 2D03 5  



DoseI j ;Route Days 2-quinolone200-2000 mg/m2/day~i.v.Dl-Dsor 5-50
mg/kg/dayinfusion for 1 h etoposide (E)100 mg/mZ infusionoralD1, Dz, D3for
2 hoursI. vinblastine (V) 6 mg/m bolus ~i.v. D1  doxorubicin (A) 50 mg/m2
bolus ~i ~i.v. D1the cure comprising 6 cycles at a rate of 1 cycle every28
days.3.1.5 B-CAVe protocolAccording to W.G. Harker et al. (~n. Intern.
Med.1984; 101: 440-446):Dose!RouteDays 2-quinolone200-2000 mg/m2/day~~
i.v.D1-D3or 5-50 mg/kg/dayinfusion for 1 h bleomycin (B)5 U/m`
bolus~!i.v.D1 lomustine (CCNU)100 mg/m2(oralD1 doxorubicin (A)60 mg/m2
bolus~i.v. vinblastine (Ve)5 mg/m2 bolus~i.v.D1 the cure comprising 8
cycles, at every 28 days. 3.2. Non-Hodgkin lymphomas 3.2.1. With a low
degree of malignanc 10 i)- CVP protocol - According to C.M. Bagley et al.
1972; 76: 227-234) and C.S. Portlc 1976; 47: 747-756) rate of 1 cycle Ann.
Intern. Med. ~k et al. (Blood    1 5 J~PJ 2D03 - 124  5 10 DoseRouteDays
2-quinolone200-2000 mg/m2/day~~i.v.D1-DSor 5-50 mg/kg/dayinfusion for 1 h
cyclophosphamide300-400 mg/mz/dayMoralD1, DS(c)  vincristine (V) 1.4 mg/mZ
bolusr I i.v. D1(max. 2 mg) prednisone (P)100 mg/mz/day;oralDl, DSthis
cycle is repeated every 21 days iup to the maximumresponse.ii)- I-CODA
protocol- According to R.V. Smalley et al.i(N. Eng. J. Med.1992; 327:
1336-1341)Dose~touteDays 2-quinolone200-2000 mg/mz/dayl~i.v.D1-DSor 5-50
mg/kg/day - I .infusion for 1 h1' cyclophosphamide600 mg/m2 day~i.v.D1(C) 1
' vincristine (0)1.2 mg/m2 bolus~li.v.D1(max. 2 mg) i l prednisone (P)100
mg/mz/day~ii.v.D1-DS  doxorubicin (A) 50 mg/m'` bolusr j ~i.v. D1
interferon-alpha6 MU/m2~i.m.D22-D26(I) the cure comprises 8 to 10 cycles,
at every 28 days. iii)- Fludarabine-CdA protocol - According to P.
Solol-Celigny et al a rate of 1 cycle . (Blood 1994; 84  



1 5 JAN 2403 - 126  10 Dose~~RouteDays vincristine (O)1.4 mg/mz
bolusli.v.D,(max: 2 mg) prednisone (P)100 mg/mz/daylioralD1-Dsas 1
dose/day)for the CHOP protocolMitoxantrone (N) may be used to replice (CNOP
protocol)doxorubicin in patients over 60'ears old (dose:12 mg/m2 as i.v.
bolus on day D1 of e~ch cycle).J The cure with the CHOP or CNOP proto of
comprises 6 to8 cycles at a rate of 1 cycle every 2~ days.ii)- MACOP-H
protocol- According to P. Klimo et al.Ann. Intern. Med.1985; 102: 596-602)
and I.A. Coopers; et al. (J. Clin.Oncol. 1994; 12: 769-778)Dose ~~touteDays
2-quinolone200-2000 mg/mz/day~~I i.v.D1-Ds,Da-Dlzor 5-50 mg/kg/dayi;
Dls-Dzz, Dze-D33infusion for 1 hD43-D4~,Ds7-D61,Dm-Des methotrexate (M)100
mg/mz bolus~ i . v.Da, D36, Dsathem 300 mg/mz 'infusion for 14 hoursi
leucovorin15 mg qidi oralD9, D3~, D6s doxorubicin (A)50 mg/mz bolus~I i
.v.Dl ) Dls, Dz9,Daa , Ds~ , Dpi cyclophosphamide350 mglmz bolus~~~
i.v.Dl,Ds,Dz9)(c)I.Da3~Ds~.Dm   1 5 JAN 2003 - 127  Dose~touteDays
vincristine (0)1.4 mg/mz bolus (max: 2 mg)~ I ii.v.DB,Dzz,D36, Dso, Dsa,
Die prednisone (P)75 mg/dayJioralevery day for 12 weeks bleomycin (B)10
U/mz bolus~i.v.Dzz,DSO,D,ethis treatment protocol spreads j corresponds to
1 cycle. ieer 12 weeks and  iii)- VACOP-B protocol I 5 - According to J.M.
Connors et aj'~ (Proc. Am. Soc. Clin. Oncol. 1990; 9: 254): DosejRouteDays
2-quinolone200-2000 mg/mz/day~~i.v.D1-DS,Dg-Dlz or 5-50 mg /kg/dayI. ~
D15-Dzz, Dz9-DsaDinfusion for 1 h3;Da;-Day, D5~-D61,D~1-D~s etoposide (V)50
mg/mzi.v.Dl5,Da3,D~1 etoposide100 mg/mz~~ oralD16, D1~, Daa ~ Das'D~z . D~3
doxorubicin (A)50 mg/mz bolus~'ii.v.D1,D15,Dz9,Das , Ds~ , D~1
cyclophosphamide350 mg/mz/day~i.v.DB,Dzz,D36,(c)bolus~Dso. Dsa, Des
vincristine (O)1 . 2 mg/mz bolus~~ i . v.De, Dzz, D3s,Dso, D64, Die
prednisone (P)45 mg/mz/dayMoral1/day fori1 week, then4/day for thenext 11
weeks each cycle lasting 12 weeks.   1 5 J~iJ 2003 - 128  iv)-
m-BACOD/M-BACOD protocol - According to M.A. Shipp et al. 1986; 140;
757-765) and A.T. Skarin 5 Oncol. 1983; 1: 91-98) (Ann. Int. Med. et al.
(J. Clin. DoseRouteDays  2-quinolone 200-2000 mg/mz/day.i ~ i .v. Dl-Ds,
D9-Dlzor 5-50 mg/kg/dayiDls-D19infusion for 1 h methotrexatei: (m) 200
mg/mzi i.v. I Dg,Dlsinfusion for 4 hoursy ~or~~or(M)3000 mg/mz~~
i.v.Dlsinfusion for 4 hours~!  leucovorin 10 mg/mz qidI! j oral 



D9,D16(6 doses in total);or Dlo bleomycin (B)4 U/mz bolus~i.v.D1
doxorubicin45 mg/mz bolus~i.v.D1(A) cyclo-600 mg/mz
bolus~i.v.D1phosphamide(C)' vincristinez 1 mg/m bolus i.v. D1(0)
dexamethasone6 mg/mz/dayoralD3-Ds(D)I the cure comprising 10 cycles, at
every 21 days. v)- ProMACE/Cyta80M protocol 10 - According to D.L. Longo et
al. 1991; 9: 25-38): rate of 1 cycle (J. Clin. Oncol.   1 5 JAPJ 20Ci - 129
DoseouteDays 2-quinolone200-2000 mg/m2/day~ji.v.D1-DS,De-Di2or 5-50
mg/kg/dayinfusion for 1 h cyclophosphamide650 mg/m2j 1~i.v. .infusion for1
i0.5 hour I doxorubicin (A)25 mg/mz bolus';i.v. etoposide120 mg/m2;
i.v.D1infusion for ; :1 hour prednisone (P)60 mg/dayioralDl-D14
cytarabine300 mg/mz bolusli.v. bleomycin (B)5 U/m2 bolus~ii.v.Da
vincristine (O)1.4 mg/mz bolusIli.v.DB methotrexate120 mg/m2 bolusii.v.Da
leucovorin25 mg/m2 qid;oralD9(4 doses in total) ithe cure comprising 6 to 8
cycles) at~a rate of 1 cycleevery 14 days.3.2.3. With a low or intermediate
deg~ee of malignancei ESHAP rescue rotocol )' P- In the event of a relapse
or o ~a failure of thefirst line treatment, according ~o W.S. Velasquezet
al. (,7. Clin. Oncol. 1994; 12: 116r1176) Dosei oute' Days
2-quinolone200-2000 mg/mz/day~ji.v.or 5-50 mg/kg/dayinfusion for 1 h   15
~ar~ 2oos - 130  DoseouteDays  etoposide (E) 40 mg/mz] lI i.v.
Dl-DQinfusion forI2 hours methyl-500 mg/day~i.v.Dl,Dqprednisolone
(S)infusion forI15 minutes cytarabine (HA)2000 mg/m2li.v.DSinfusion fori3
hours cisplatin (P)25 mg/mz/day bolusii. v.continuousinfusion for24
hours'the cure comprising 6 cycles, atrate of 1 cycleevery 28 days. l iii)-
MINE rescueprotocol- In the event of a relapse or oI a failure of thefirst
line treatment, according to F.Cabanillas et al. I(Semin. Oncol. 1990; 17
(suppl. 10):8-33)Doseli RouteDays 2-quinolone200-2000 mg/mz/day ori
i.v.D1-DS5-50 mg/kg/dayinfusion for 1 h ifosfamide (I)1330 mg/mz~
i.v.Dl-D3infusion for 1 hour mesna (M)1330 mg/mZ~ i.v.in the infusion of
iifosfamide and then 266 mg/m~ bolus 4 andI I8 hours after eachIdose of
ifosfamide   1 5 JAN 200i - 131  10  DoseI. j Route 



Days mitoxantroneg mg/m2'I i.v.D1(M)infusion fori I15 minutesI  etoposide
(E) 65 mg/m2/day jr ~ i.v. Dl-D3infusion for 1 hourjthis cycle being
repeated every 21 da's. I 3.3. Non-Hodgkin lymphomas: Hurkitt ~I ~
lymphoma, small-cell lymphoma, lymphoblast lymph ~ma 3.3.1. Magrath
protocoli- the productsclaimed may belombinedwith theMagrath protocols
according to the folowing schemes:i)- cycle 1l- according toI.T. Magrath et
all (Blood1984; 63:1102-1111)Dose~ ~touteDays  2-quinolone 200-2000i ii.v.
D1-D5)mg /m2 / day or~Ds-Dlz5-50 mg/kg/day infusion for 1 hi I; j
cytarabine30 mg/m2'I~tra-Dl ( Dz ( D3 ( D~ihecal cyclophosphamide1200 mg/mz
bolusli.v. ~D1 methotrexate12.5 mg/m2'ntra-Dlo (max: 12.5 mg)i hecal
methotrexate300 mg/mz/day~i.v.Dlo-D11infusion for1 hour and then60 mg/mz/h
I -infusion forI II I41 hours   1 5 JAN 2003 - 132  DoseouteDays
leucovorin15 mg/mz bolusii. v.to be startedqid~42 hours(8 successive~after
thedoses)~ I .start of thef administra-tion ofI 'I methotrexate ii)- Cycles
2 to 15i- According to I.T. Magrath et al.j(1984)
also.Dose(RouteDays2-quinolone200-2000 mg/mz/dayyl i.v.Dl-D3or 5-50
mg/kg/day~ IDlo-D11infusion for 1 h cytarabine45 mg/m`I
ntra-D1,DZ~hecal(cycles 2jand 3)D1(cycles 4and 6) cyclophosphamide1200
mg/m2 bolusl~i.v.D1 doxorubicin40 mg/m2 bolus~~i.v.D1 vincristine2 1.4 mg/m
bolusil Jli.v. l D1(max: 2 mg)I ~j methotrexate12.5 mg/mzntra-D3,Dlo (max:
12.5 mg)i ~hecal (cycles 2 iand 3)I IDlo(cycles 4,I5, 6) 



1 5 JA~d 20C - 133  DoseRouteDays methotrexatez 300 mg/mi ~ i.v.
Dlo,Dl1infusion for(cycles 2 1 hour and theni ~ and 6) 60 mg/m~i ~i
Dis,Discontinuousi~(cyclesinfusion for~7-15)41 hours leucovorin15 mg/m2
bolus qid~ i.v.start at the (8 consecutiveI I I. 42nd hour ofdoses)~~the
treat-sl ment withi methotrexatethe cure comprising 14 cycles, atrate of 1
cycle every 28 days.i3.4 Waldenstrbm~s macroglobulinaemiai3.4.1 CVP
protocolaccording to the CVP protocodescribed byM.A. Dimopoulous et al.
(Blood 1994;Q83: 1452-1459) andC.S. Portlock et al. (Blood 1976;
47:e747-756):Dose'i RouteDays 2-quinolone200-2000 mg/mz/dayi i.v.D1-DSor
5-50 mg/kg/dayiinfusion for 1 hII  cyclophosphamide 300-400 mg/mz/dayi ~
oral(C) vincristine (V)1.4-mg/m~/day bolusj i.v.Dl(max: 2 mg) prednisone
(P)100 mg/mz/day~ oralDl-DS 20 the cure being 21 days). continued indefini
t ly I I I I i (1 cycle every   1 5 JA~d 2003 - 134  3.4.2 Fludarabine-CdA
protocol According to H.M. Kantarjian et al.~ 1928-1931) and M.A.
Dinopoulous et 5 Med. 1993; 118: 195-198): 1 (Blood 1990; 75: ~1. (Ann.
Intern. DoseI~RouteDays 2-quinolone 200-2000 mg/m2/dayi i.v. D1-DSor 5-50
mg/kg/dayiinfusion for 1 h  fludarabine 25-30 mg/mzi ;; i.v.infusion for
110.5 hour I orIDose iRouteDays 2-quinolone200-2000 mg/mz/day ~ii.v.Dl-D~
or 5-50 mg/kg/dayi 



iinfusion for 1 h;  cladribine (CdA)i 0.09 mg/m2/day ~ i.v.
D1-D-,continuous infusio i the cure comprising 6 to 12 cycles w th an
interval of 28 days in the case of fludarabine a ~ 2 cycles with an
interval of 28 days also in the case f cladribine. 10 15 3.5 Multiple
myeloma 3.5.1 MP protocol According to R. Alexanian et al. (JAZ 1685), A.
Belch et al. (Br. J. Cance and F. Mandelli et al. (N. Engl. 1430-1434):
1969; 208: 16801988; 57: 94-99) med. 1990; 322:   1 5 JAiJ 20C,1 - 135
DoseiRouteDays 2-quinolone200-2000 mg/m2/day~.v.D1-DSor 5-50 mg/kg/day -
Iinfusion for 1 h i  melphalan (M) 0.25 mg/kg/dayI. oral D1-D4 prednisone
(P)100 mg/dayjoralD1-DQ_or Dosei Route Days 2-quinolone200-2000
mg/mz/dayji.v.D,-Dor 5-50 mg/kg/dayinfusion for 1 h ~I  melphalan (M) 9
mg/mz/day ii ~ oral Dl-D4  prednisone (P)I 100 mg/day I; ! oral D1-DQthe
cure comprising at least 12 cyc~es, at a rate of1 cycle every 4 to 6
weeks.I I i3.5.2 VAD protocol ~IAccording to B. Barlogie et al. (N. ~ Ingl.
J. Med. 1984;310: 1353-1356): I ,DoseRouteDays 2-quinolone200-2000
mg/mz/day~i.v.D1-DSor 5-50 mg/kg/dayinfusion for 1 h  vincristine (V)n 0.4
mg/day i i.v. D1-DQcontinuous 24-hourinfusion doxorubicin (A)9 mg/mz/day
3ji.v.D1-DQI continuous 24-hourlinfusion ' i  



1 5 JAN 2003 - 136  10 Dose ~iRouteDays dexamethasone40 mg/day
~ii.v.Dl-Dn,( D )~Ds-Diz ,IIDig-Dzo 3.5.3 MP-interferon a protocolI
iaccording to 0. Osterborg et al. (B1od 1993; 81: 1428-1434): IDose
~~RouteDays 2-quinolone200-2000 mg/mz/dayli.v.Dl-DSor 5-50
mg/kg/day~infusion for 1 hI melphalan (M)0.25 mg/kg/day'oralD1-DQ
prednisone (P)2 mg/kg/day ~ioralD1-D4 interferon-alpha7 MU/kg/dayjs.c.D1-DS
andDzz-Dzsthe cure comprising the indefiniterepetition of thiscycle, at a
rate of 1 cycle every 42!ays.3.5.4 VCAP or VBAP protocol' i1 According to
S.E. Salmon et al. (J.Clin. Oncol. 1983;1: 4S3-461):VCAP
protocol:iDoseIRouteDays 2-quinolone200-2000 mg/mz/day~li.v.Dl-DSor 5-50
mg/kg/day~infusion for 1 h! vincristine (V)1 mg/mz bolus ~ii.v.D1(max: 1.5
mg)  doxorubicin (A)r 30 mg/mz bolus ~ i.v. D1  prednisone (P) 60 mg/mz/day
~I I oral Dl-DQ   ~ 5 ~arr 2003 - 137  10 15 20 Dose~RouteDays
cyclophosPhamide125 mg/m2ioralD1-D4(C)infusion for 1 houVBAP protocol: the
cyclophosphamidelis replaced withcarmustine (BCNU), the remainder
beinidentical: iDoseRouteDays carmustine30 mg/mzii.v.D1infusion for 1
hourC. TUMORS IN CHILDREN - Pediatric olcology iThe isoflavones can also be
incorprated into poly-chemotherapy protocols for treating pdiatric tumors
in order to improve the antitumor effii 'acy while at thesame time reducing
the severity of t,e side effects byvirtue of the action on thet recruitment
and mobilization of the clonogenic cellsi ; and by virtue ofthe possibility
of reducing the activdoses.1/ Ewiag's sarcoma/primitive aeuroetodermal
tumor .The 2-quinolones may be introducedj into the VCR-Doxo-
iCY-Ifos-Mesna-E protocol (E. D. Berge~ et al., J. Clin.Oncol. 1990; 8:
1514-1524; W.H. Meyeet al., J. Clin.Oncol. 1992; 10: 1737-1742): IDil
tDoseou eays 2-quinolone100-200 mg/m2/day.v.Dl-D5 andor 2-50
mg/kg/day~DZZ-Dz~ andinfusion for 1 h~ iDQ3-D4g andDs3-Dss vincristine2
mg/mz bolus~.v.D1, D8, D15, Da3(maximum dose = 2 mg)    1 5 JAN 2003 - 138
DoseouteDays doxorubicin30 mg/mz/day~' .v.Dl-D3,in infusion for~D43-D4524
hours  cyclophos- 2 . 2 g/mzI 



~i . v. Dl ( D43phamidein infusion fori 0.5 hourI ifosfamide1800
mg/mz/day~' .v.Dzz-Dzsin infusion for 1 hourD63-D67 mesna360 mg/mz~.v.
Iadministeredin infusion foriwith cyclo-15 minutes at a ratejphosphamideof
5 doses every~and ifosfamide3 hoursI  etoposide 100 mg/mzi ~ ' .v.
Dzz-Dzsin infusion for 1 hourI the cure comprises 6 to 10 of these ycles
depending on the initial severity of the sarcomaiand the amplitude of the
response. i 5 2/ Acute pediatric lymphoblast 1 2.1. Induction chemotherapy
(days Dl-~b3o) The 10 pro 11, 11: 11: 12 2-quinolones tocols (P.S. G.
2234-2242; J. 2234-2242; J. 839-849; V.J. 1939-1945): may be added ~ynon et
al., J Pullen et al., Pullen et al., Land et al., J. J J. the recommended
Lin. Oncol., 1993, Clin. Oncol. 1993; Clin. Oncol. 1993; :lin. Oncol. 1994;
1 5 JAN 2003 - 139  DoseRouteDays 2-quinolone100-200 mg/mz/day'~.v.Dl-D5,or
2-50 mg/kg/dayI iDa-D11, Dis-Dls,infusion for 1 hDzz-Dz, vincristine1.5
mg/mz bolusiji.v.D1, Da) Dls(maximum dose~1'Dzz2 mg)I L-asparaginase6000
IU/mzI.m.3 times/weekI ~for 3 weeks  prednisone 60 mg/mz ~i ral Dl to Dzain
3 doses/dayi daunorubicin25 mg/mz/day~'~I.v.D1, Da)in infusion forI iD15
and Dzz15 minutes r methotrexatedepending on thei~tra-D15, Dzaaget~ecal
cytarabinedepending on theitra-D1agetecal depending on the result of the
bone 'arrow examination, passage to the consolidation phase akes Dze of the
treatment ~ place on day protocol. 5 2.2. Consolidation/maintenance
chemot~~erapy 10 The 2-quinolones may be introduced i~to the maintenance
protocol (P. S. Gaynon et al., J. C in. Oncol., 1993, 11, 2234-2242; J.
Pullen et al., J. ~Clin. Oncol. 1993; 11: 839-849; V.J. Land et al., J.
~lin. Oncol. 1994; 12: 1939-1945) according to the following scheme:   1 5
JAN 2003 - 140  DoseRo .ItoDays 2-quinolone100-200 mg/mz/dayi . I.Dl-D5,
Dls-Dzoor 2-50 mg/kg/dayiand D94-D99,infusion for 1 h~Dlol-DlosDlos-D113,
Dizz-Diz~ cyclophos-1000 mg/mzi .~i.Dl ) Dls, Dlzz phamide in infusion
forI0.5 hour I L-asparaginase6000 U/mzi..3 times/weekbetween D9,~i 



and Dlzz cytarabine75 mg/mz/dayi../a sequence ofin infusion fors.c.4 days
starting15 minutes'Dz , D9 ~ Dls ~ Dz3 ,Dlz3 ~ D1 doxorubicin25
mg/mz/dayi.~~ .D94, Dlol, Dlosin infusion for15 minutesi mercaptopurine60
mg/mz/dayoal iD1-D93, D143 to' I' 'the end of thetreatment methotrexate20
mg/mz/dayolalonce/weekbetween D36 andD~z and betweenI IDla3 and the
end1,1of the treatment  prednisone 40 mg/mz/day> o~i al 5
consecutive(divided into1Ijdays per month3 doses/day) between D143 andthe
end of thetreatment  thioguanine 60 mg/mz/day oi ~al Dlzz-Dl3s   i 1 5 JA~J
2003 - l41  10 DoseRojteDays vincristine1.5 mg/mz bolusi.~.D94, Dlol,
Dloe(maximum dosej~then once/month- 2 mg)~~between D143 andthe end of
theiltreatment methotrexatedepending on theinta-D1, D8, D15,
Dzz,agethealDlz3, Dlso thenjionce/3 monthsi; between D 1Q3 andthe end of
thetreatment 3/ Acute pediatric myeloid leukemia~i j IThe 2-quinolones are
added to t~e induction andconsolidation/maintenance protocols;according to
thefollowing schemes: I I i 3.1. Induction chemotherapyi  iAccording to Y.
Ravindranath et al.~ J. Clin. Oncol.1991; 9: 572-580; M.E. Nesbit et al.~,
J. Clin. Oncol.1994; 12: 127-135; R.J. Wells et al~~, J. Clin. Oncol.1994;
12: 2367-2377): I iDoseRotoDays  2-quinolone 100-200 mg/mz/day~i i.i .
Dl-D5, Dlo-D13or 2-50 mg/kg/dayinfusion forI1 hour cytarabinedepending on
theinta-D1agethel ial daunorubicin20 mg/mz/dayi.~~.r.D1-DQ, Dlo-Dlsin
infusion fori I24 hoursi   1 5 JAN 2003 - 142  DoseRotoDays cytarabine200
mg/mz/dayi.~.Dl-Dq, Dlo-D13in infusion for 24 hoursi thioguanine100
mg/m2/dayor~ 1D1-Ds, Dlo-D13divided into2 doses/day etoposide100
mg/mz/dayi.~.D1-Dq, Dlo-Di3 in infusion fori i, 



I 24 hours, dexamethasone6 mg/m2i .I. /D1-Dq, Dlo-D13divided intoor13
doses/daythis cycle being repeated from D28.li I 3.2.
Consolidation/maintenance chemot~I ~erapyAccording to Y. Ravindranath et
al.~ J. Clin. Oncol.1991; 9: 572-580; M.E. Nesbit et al.~, J. Clin.
Oncol.1994; 12: 127-135; R.J. Wells et al.l, J. Clin. Oncol.1994; 12:
2367-2377): iDoseRoateDays cytarabinedepending on theinta-Dl , DZg ,
Dssagetheal 2-quinolone100-200 mg/m2/dayi.I .D1-D5, Dg-D13,_or 2-50
mg/kg/day~DZg-D33, D56-D61 Infusion fOrI Dgg-Dgq1 hour cytarabine3000
mg/m~i .~.D1-DZ, and Dg-Dgin infusion for I3 hours everyii II12 hours   I -
143  1 5 JAPJ Z003 DoseRotoDays L-asparaginase6000 IU/m2i..D2, D93 hours
aftercytarabineI vincristine1.5 mg/m2 bolusi.~.DZe, Dss(maximum dose- 2 mg)
thioguanine75 mg/mz/dayor1DZB-Daa cytarabine75 mg/m2/dayi.~r.Dz8-D31,
Dss-Dssbolusi cyclophos-75 mg/mz/dayi .' .Dza-D31, Dss-Dssphamidein
infusion for0.5 hour cytarabine25 mg/mz/daysc/i~.v.Dgg-D93bolus
thioguanine50 mg/mz/dayor1Dgg-Dg3 etoposide100 mg/mz/dayi.D89, D9zin
infusion for1 houri dexamethasone2 mg/mz/dayor~ 1De9-D9Z daunorubicin30
mg/m`i.~r.in infusion for15 minutes 4/ Pediatric Hodgkin's disease The
2-quinolones may be added to the 5 according to E.A. Gehan et al. (CancE
1437), S.P. Hunger et al. (J. Clin. 2160-2166) and M.M. Hudson et al. 1993;
11: 100-108): KOPP-ABVD protocol ~r 1990; 65: 1429 Oncol. 1994; 12: (J.
Clin. Oncol.   1 5 JAN 2003 - 144  DoseRouteDays 2-qui:~olone100-200
mg/m2/day~ji.v.D1-DS and or 2-50 mg/kg/dayi Da-Dlzinfusion for 1 hou,
mechlorethamine 6 mg/mz bolusI. ii i.v. D1, D8(M) I vincristine (0)1.5
mg/mz bolus ~~i.v.D1, Ds (maximum 2 mg)i j procarbazine (P)100 mg/m2/day~~
ioralDl-Dla prednisone (P)40 mg/mz/day ~~oralD1-D14(divided into3 doses/d)
doxorubicin (A)25 mg/m2/day iii.v.Dz9, D43in infusion for 1 l1 i15 minutes
bleomycin (B)10 U/m2 j~i.v.DZo, D43in infusion for 15 minutesi  I
vinblastine (V)~ 6 mg/mz bolus ~ ii ~ i.v. Dz9, Da3(maximum 2 mg)
dacarbazine (D)375 mg/mz ~~i.v.in infusion for15 minutes this cycle should
be repeated 6 tees at a rate of 1 cycle every 8 weeks, the cure comp ising
6 cycles. 5 



10 If an autologous bone marrow transpl nt (auto-graft) is prescribed) the
CVB protocol descri ~d by R. Chopra et al. (Blood 1993; 81: 1137-1145), IC.
Wheeler et al. (J. Clin. Oncol. 1990; 8: 648-656)jand R.J. Jones et al. (J.
Clin. Oncol. 1990, 8, 527 537) may be used according to the following
scheme (t~e allograft taking place on day Do ) : i   1 ~ JAN 2003 - 145  10
DoseRouteDays 2-quinolone100-200 mg/mz/day~i.v.D_;, D_1_or 2-50
mg/kg/dayinfusion for 1 houri cyclophosphamide1800 mg/mz/daypi.v.D_~, D_6in
2 infusions fork '1 hour I carmustine (BCNU)112 mg/mz/day lii.v.D_~, D_bin
infusion for;I ;D_5, D_4; 0.5 hour '' i etoposide500 mg/m /day ~i.v.D_,,
D_6in 2 infusions forID_5, D_41 hourI' 5/ Pediatric lymphoblast lymphomaI
The compounds claimed may also bei combined with the iinduction
chemotherapy protocols (A.. Meadows et al.,J. Clin. Oncol. 1989; 7:
92-99-C. Ptte et al.) Med.Ped. Oncol. 1992; 20: 105-113 and A.I Reiter et
al. , J.Clin. Oncol. 1995; 13: 359-372) ad the maintenancechemotherapy
protocols: ilI  i 5.1 Induction chemotherapy ii Dose ~ Route Days
2-quinolone100-200 mg/m2/dayi.v.D1-D5,_or 2-50 mg/kg/dayD1~-Dzz,infusion
for 1 hour IDza-D29 cyclophosphamide1200 mg/m2 ~~i.v.in infusion for I0.5
hour cytarabinedepending on the age iintra-D1thecal   I 1 5 JAiJ 2003 - 146
Dose~ RouteDays vincristine1.5 mg/mz bolus~I i.v.D3, Dlo,(maximum 2 mg)~Dza
prednisone 60 mg/mz/dayI ~i oral D3-Dzadivided into3 doses/dayj
daunorubicin6a mg/mz~ i.v.D1~in infusion for15 minutes  L-asparaginase 6000
U/mz/dayi imin infusion for3 times/ 15 minutesi ~ week
methotrexatedepending on the age~ intra-D1, , D31~I thecal5.2 Maintenance
chemotherapy:iaccording to the following schemeIDoseRotoDays  2-quinolone
100-200 mg/mz/day ili uv. I D1-D5,_or 2-50 mg/kg/dayIiDls-Dzo~
Dzs-D3ainfusion for 1 hour cyclophos-1000 mg/mzi~v.D1phamidein infusion for
0.5 hour;i I vincristine1.5 mg/mz bolusoalDl, DS(maximum 2 mg)~(from
cycles2 to 10) methotrexate300 mg/mz/dayi~v.D15(60~ in infusion for15
minutes and 40~jlin infusion for4 hours)   



1 5 JAid 2003 - 147  DoseRoy toDays leucovorin10 mg/m~/every 4 hoalDis
daunorubicin30 mg/mzi .~w.D29in infusion forli i,0.5 hour
methotrexatedepending on the ageinra-Dl, D9, D:5thcal(cycle 1) andthen
once/month (cycles~i2 to 10)the cure comprising 10 cycles.6/ Pediatric
neuroblastoma The recommended polychemotherapy proi ocol Doxo-E-Cy-Ptis
adapted from R.P. Castleberryt al. (J. Clin. Oncol. 1992; 10: 1299-1304),
A. Gari venta et al. (J.Clin. Oncol. 1993; 11: 1770-1779) anD.C. West et
al.(J. Clin. Oncol. 1992; 11: 84-90):DoseluteDays  2-quinolone 100-200
mg/mz/dayr ~ . v. Dl-D5,or 2-50 mg/kg/day~IDze-D3s, infusion for 1 houri ~
D58-D65 doxorubicin25 mg/mz/day~.v.Dz) D3o, Dssin infusion for15 minutes
etoposide100 mg/m2ral/D2, D6, D3o)in infusion foraso-D33, Dse. Dbi1 hourg
'stric cyclophos-1000 mg/mz~ i..v.D3, D4, D3i,phamidein infusion for~
;~D32, D59, Dbo0.5 hour   1 5 JAiJ 2003 - 148  10 DoseRuteDays cisplatin60
mg/mz'I.v.Dl, D;a, DSsin infusion for6 hoursthe evaluation of the
therapeutic rsponse is carriedout after 9 weeks in order to deterine the
approach:surgical resection, radiotherapy or nw chemotherapy. I7/ Pediatric
osteosarcoma IThe 2-quinolones may be added to ta Doxo-Pt-Mtx-Lcvprotocol
as described by M. Hudsonlet al. (J. Clin.Oncol. 1990; 8: 1988-1997),
P.A.eyers (J. Clin.Oncol. 1992; 10: 5-15) and V.H.C.qBramwell et al.(J.
Clin. Oncol. 1992; 10: 1579-1591 )iDoseRuteDays 2-quinolone100-200
mg/m2/day'i.v.Dl-D5, Dzl-Dzs,or 2-50 mg/kg/dayliDza-Ds3infusion for 1 hour
doxorubicin25 mg/m2/day~ I.v.D1-D3in infusion for!,24 hours  cisplatin 120
mg/mz ~I .v. D1in infusion for6 hours11, methotrexate12 mg/m2/day~..v.Dzl,
DZsin infusion for1 hour leucovorin100 mg/m2~ralDZZ, Dzs every 6 hoursi ,I
1 5 JAiJ 2CC3 - 149  5 8/ Pediatric rhabdomyosarcoma The Vcr-Dact-CY-Mesna
protocol (H Cancer 1993; 71: 1904-1922 and L.R Oncology 1993; 7: 71-83) may
include of the compounds claimed according scheme: Maurer et al., Mandell
et al., the i.v. infusion to the following DoseuteDays 2-quinolone100-200
mg/m2/day~.v.D1-D5, Dg-Dlz)or 2-50 mg/kg/day~ ii iDzZ-D2~, D43-D4~infusion
for 1 hourI  vincristine 1.5 mg/mz bolusi 



.v. Dl, De, D15,(max. 2 mg)Dzz, Dz9, Dss.Da3 ~ Dso and~!Ds?
dactinomycin0.015 mg/kg bolus'' .v.Dl-D5, DZZ-Dz~,(max. daily
dose:iD43-DQ~0.5 mg)  cyclophos- 2.2 g/m2' ~I .v. Dl, DZZ) D43phamidein
infusion forII1 houri i mesna360 mg/mz.v.D1, Dzz, D43in infusion for1 hour
every 3 hoursfor 5 doses ,i 10 At the end of the 9th week of treat ent, the
efficacy should be evaluated to decide the f flow-up treatment (surgery,
radiotherapy, continuation of the chemotherapy).   - 150  9/ Wilms~ tumor
is children 1 5 JAPE 2003 In the Vcr-Dac;. protocol as descri~ et al.
(Cancer, 1989; 64: 349-360) 5 al. (J. Clin. Oncol. 1993; 11: 91-95) 10 by
G.J. D'Angio i D.M. Green et DoseRuteDays 2-quinolone100-200
mg/m2/day.v.Dl-D5, DB-Dlz..or 2-50 mg/kg/dayand then everyinfusion for 1
hour,, iweek vincristine2 mg/m2 bolus~.v.D,(max. dose: 2 mg)~and then
everyweek dactinomycin0.045 mg/kg bolus~.v.D1 and then(P 5 30 kg)ievery 3
weeks1.35 mg/mzi Ii(P > 30 kg)I I(max. dose: 3 mg)this protocolbeing
started aftr the surgicalresection. II In the event of autologous bone
arrow transplants(auto-graft) according to A. Garavetar et al.
(Med.Pediatr. Oncol. 1994; 22: 11-14)i, the E-Thio-Cyprotocol may
bemodified as follows:DoseRouteDays 2-quinolone100-200 mg/m2/day
~,i.v.D_8-D_1_or 2-50 mg/kg/day I,infusion for 1 hou etoposide1800 mg/mz ~I
ili.v.(infusion for ii24 hours)   1 5 JAid 2003 - 151  Dose I Route Days
thiotepa 300 mg/m2/day i.v. D_~, D_6, D_s in infusion for i 2 hours i
cyclophosphamide 50 mg/kg/day ~~ i.v. in infusion for ~~ D_1 1 hour The
bone marrow transplant taking pla~e on day Do.   1 5 JA~~ 2003 - 152
CLAIMS 1. Use of a compound chosen fr formulae: 1 and the compounds of
~~Rsa ~!a) 



5in which:X is chosen from =0, =S and =N-NH-R~,~R~ being a phenylor pyridyl
group,R1, R2, R3 and R9 are chosen, rode ~endently of each10other, from H,
OH, a C1-C9 alkyl grop, a C1-C4 alkoxygroup, a group -OCO-Re, Rs being
a1-C9 alkyl group,and a group derived from a saccharid~, at least one of
Ithe subs t i tuent s R1, Rz , R3 or RQ beng o ther than H ,and RZ and R3
together possibly formin~ a methylenedioxy15group,i iR5 is a phenyl group
or a phenyl groin substituted 1 to3 times with groups chosen from H,H, a
C1-CQ alkoxygroup, a group -OCORe, a phenyl (C1-C, alkoxy) group, agroup
-O-SOz-R' a, R' a being a C1-C9 alyl group or a CF320group, and a group
derived from a sac~aride,R6 is chosen from H, a C1-C9 alkyl grop, a group
-CO-R9and a group -A-Rlo,R6a is chosen from a C1-C9 alkyl gro, a group
-CO-R9and a group -A-Rio,25R9 being a C1-C9 alkyl group,A being a C1-C9
alkylene group,Rlo being chosen from 5- or 6-mered heterocyclicgroups
containing 1 to 4 heterotoms chosen fromoxygen, sulfur and nitrogen, the
Cgroup, a group30-COOR11, -CONRIZRi3, a group -NR19R15 anda group -CORls,
'R11 ~ Rlz, R13, R19 , R15 and R16 being chsen independentlyfrom a hydrogen
atom, a C1-Cq a1yl group and aphenyl(C1-C4 alkyl) group,    1 5 JAPJ 2003 -
153  R9 and R6 together also possibly fo ng a -CO-CH2-CH~ group, for the
manufacture of a medicine fo: the generation of clonogenic cells i 5
treatment of these tumors with at lE 10 15 20 25 30 35 interfering with
tumors during a st one cytotoxic agent. 2. Use according to Claim 1, in
Which the compound i is a compound of formula (I) in which:' - R1 is a
C1-C9 alkoxy group - R2 is a hydrogen atom R3 is a C1-CQ alkoxy group - R9
is a hydrogen atom. 3. Use according to Claim 2, in hick the compound is a
compound of formula (I) in which:) - R5 is a 4-(C1-C9 alkoxy)phen ~. group.
4. Use according to Claim 3, in w ich: - R1 is a methoxy group, - R3 is a
methoxy group, and - RS is a 4-methoxyphenyl groin. 5. Use according to
Claim 4, in hich the compound is 5,7-dimethoxy-3-(4-methoxyphenyl)-1,
-dihydro-2-quinolinone. j 6. Use according to Claim 4, in Ihich the
compound is
3-[5,7-dimethoxy-3-(4-methoxyphenyl)$2-oxo-1,2-dihydro1-quinolinyl]propanen
itrile. 9~~I 7. Use according to Claim 4, in hick the compound is
1-[2-(1H-1,2,3,4-tetrazol-5-yl)ethil]-5,7-dimethoxy3-(4-methoxyphenyl)-1,2-
dihydro-2-quin linone. 8. Use according to Claim 4, in hich the compound is
N,N-diethyl-3-[5,7-dimethoxy-3-(4-me
hoxyphenyl)-2-oxo1,2-dihydro-1-quinolinyl]propanamide. 9. Pharmaceutical
composition h ving activity on the proliferation of clonogenic cel s in
tumors and which comprises an effective amoun~. of a compound chosen from
the compounds of formulae:~j   1 5 JAPJ 2003 R, in which: X is chosen from
=0, or pyridyl group, endently of each p, a C1-C9 alkoxy 1-C4 alkyl group,
at least one of ng other than H, a methylenedioxy - 154  R1 R2 (I) and R3
Rsa =S and =N-NH-R7, a! R~ being a phenyl 5 R1, RZ, R3 and R9 are chosen,
index other, from H, OH, a C1-C9 alkyl gro group, a group -OCO-Re, Rs being
a and a group derived from a saccharide the substituents R1, R2, R3 or Rq
be 10 and Rz and R3 together possibly formin 



15 20 25 group, R5 is a phenyl group or a phenyl groin substituted 1 to 3
times with groups chosen from H, ~H, a C1-C9 alkoxy group, a group -OCORg,
a phenyl (C1-CJ~I alkoxy) group, a group -O-SOZ-R' 8, R' 8 being a C1-C4 al
~ yl group or a CF3 group, and a group derived from a sac haride, i R6 is
chosen from H, a C1-Cq alkyl gr i p, a group -CO-R9 and a group -A-Rlo, R6a
is chosen from a group -CO-R9 and ~ group -A-Rlo, R9 being a C1-C4 alkyl
group, A being a C1-C4 alkylene group, Rlo being chosen from 5- or 6-me
eyed heterocyclic groups containing 1 to 4 hetero toms chosen from oxygen,
sulfur and nitrogen, the C group, a group -COOR11, -CONR12R13 , a group
-NR1qR15 an a group -CORls, R11, R12 ~ R13 ~ R19 ~ R15 and R16 being ch sen
independently from a hydrogen atom, a C1-C9 ar yl group and a phenyl(C1-C9
alkyl) group, R9 and R6 together also possibly forming a -CO-CH2-CH2 30
group. 10. Composition according to Clai compound is a compound of formula
(I) - R1 i s a C1-C9 alkoxy group - RZ is a hydrogen atom m 9, in which the
I~~in which:    1 5 JAI 2003 5 10 15 20 - 155  - R3 is a C1-C9 alkoxy group
'i - R9 is a hydrogen atom. 11. Composition according to Clai 10, in which
the compound is a compound of formula (I) 'n which: - R5 i s a 4- ( C1-Cg
alkoxy ) phenyl group . 12. Composition according to Clai 11, in which the
compound is a compound of formula ( I ) , R1 is a methoxy group, R3 is a
methoxy group and R5 is a 4-methoxyphenyl group. 13. Composition according
to Clai 12, in which the compound is
5,7-dimethoxy-3-(4-methoxyp~enyl)-1,2-dihydro2-quinolinone. 14. Com osition
accordin to Clam 12, in which the p g compound is 3-[5,7-dimethoxy-3-(4-met
oxyphenyl)-2-oxo1,2-dihydro-1-quinolinyl]propanenitri Vie. 15. Composition
according to Clai 12, in which the compound is 1-(2-(1H-1,2,3,4-tetrazo
-5-yl)ethyl]-5,7dimethoxy-3-(4-methoxyphenyl)-1,2-dihy ro-2-quinolinone.
16. Composition according to Clam 12, in which the compound is
N,N-diethyl-3-[5,7-dimet
oxy-3-(4-methoxyphenyl)-2-oxo-1,2-dihydro-1-quinoliny ]propanamide. 17.
Compounds of formulae: R2 (~) and a ~ R3 Ra R6 in which: 25 X is chosen
from =0, =S and =N-NH-R7, R~ being a phenyl or pyridyl group, R1, R2, R3
and R9 are chosen, inde endently of each other, from H, OH, a C1-Cq alkyl
gro p, a C1-C9 alkoxy group, a group -OCO-Ra, RB being a 1-Cq alk 1 y
group, 30 and a group derived from a saccharid , at least one of the
substituents Rl, R2, R3 or R9 be ng other than H, and R2 and R3 together
possibly formina methylenedioxy group,    1 5 JAPJ 2003 - 156  5 10 



15 20 25 30 R5 is a phenyl group or a phenyl grou substituted 1 to 3 times
with groups chosen from H) H, a C1-CQ alkoxy group, a group -OCORe, a
phenyl (C~-C alkoxy) group, a group -0-S02-R' 8, R' $ being a C1-CQ al yl
group or a CF3 group, and a group derived from a sac haride, R6 is chosen
from a C1-CQ alkyl gr pup, a group -CO-R9 and a group -A-Rlo , Rsa is
chosen from a group -CO-R9 and group -A-Rlo, R9 being a C1-C9 alkyl group,
A being a C1-C9 alkylene group, Rlo being chosen from 5- or 6-me ered
heterocyclic groups containing 1 to 4 hetero toms chosen from oxygen,
sulfur and nitrogen, the C group, a group -COOR11, -CONR12Ri3, a group
-NRl4Ris an a group -CORls, R11 ~ R12 ~ R13 ~ Ria ~ Ris and R16 being c sen
independently from a hydrogen atom, a C1-C9 al~~y1 group and a phenyl
(C1-C9 alkyl) group, R4 and R6 together also possibly for ing a
-CO-CHZ-CH2group . 18. Compound according to Cl ''m 17, which is
3-(5,7-dimethoxy-3-(4-methoxyphenyl)-
-oxo-1,2-dihydro1-quinolinyl]propanenitrile. 19. Compound according to C1
lim 17, which is 1-[2-(1H-1,2,3,4-tetrazol-5-yl)ethyl]
5,7-dimethoxy-3(4-methoxyphenyl)-1,2-dihydro-2-quino inone. 20. Compound
according to C1 im 17, which is N,N-diethyl-3-[5,7-dimethoxy-3-(4-met
oxyphenyl)-2-oxo1,2-dihydro-1-quinolinyl]propanamide. 21. Compounds of
formula: R~ R2 R (I) N_ l X R3 ~ I R4 R~ in which:   1 5 Jf~iJ 2003 - 157
5 10 15 X is chosen from =0, =S and =N-NH-R~,~R~ being a phenyl or pyridyl
group, R1, Rz, R3 and RQ are chosen, inde endently of each other, from H,
OH, a C1-C4 alkyl gro~p, a C1-CQ alkoxy group, a group -OCO-R8, RB being a
1-C4 alkyl group, and a group derived from a saccharid , at least one of
the substituents R1, Rz, R3 or R9 be ng other than H, and Rz and R3
together possibly formin~ a methylenedioxy group, Rs is a phenyl group or a
phenyl grou substituted 1 to 3 times with groups chosen from H, H, a C1-C9
alkoxy group, a group -OCORB, a phenyl (C1-C' alkoxy) group, a group
-0-SOz-R' 8, R' $ being a C1-CQ al yl group or a CF3 group, and a group
derived from a sac haride, R6 is chosen from a group -A-Rlo, I A being a
C1-C9 alkylene group, Rlo being chosen from 5- or 6-me ered heterocyclic
groups containing 1 to 4 hetero toms chosen from oxygen, sulfur and
nitrogen, the C' group, a group 2 0 -COOR11, -CONR1zR13 , a group -NRl4Rls
and a group -CORls R11, Riz, R13, R19, Ris and R15 being ch sen
independently from a hydrogen atom, a C1-C9 a1 yl group and a phenyl (
C1-Cq alkyl ) group . 22. Compounds of formula: i; R5 25 30 in which: R1,
Rz, R3 and R9 are chosen, rode endently of each other, from H, OH, a C1-C9
alkyl gro p, a C1-C9 alkoxy group, a group -OCO-R8, Re being a 1-C9 alkyl
group, and a group derived from a saccharid , at least one of the
substituents R1, Rz, R3 or R9 beiing other than H, and Rz and R3 together
possibly formi~~g a methylenedioxy group,   1 5 JA~J 2003 - 158  5 10 15 R5
is a phenyl group or a phenyl groi substituted 1 to 3 times with groups
chosen from H, H, a C1-C9 alkoxy group, a group -OCORe, a phenyl (C1-C
alkoxy) group, a group -0-S02-R' e, R' a being a C1-C9 al yl group or a CF3
group, and a group derived from a sac haride, Rsa is chosen from a group
-CO-R9 and group -A-Rl.~, R9 being a C1-C9 alkyl group, A being a C1-C9
alkylene group, Rlo being chosen from 5- or 6-me eyed heterocyclic groups
containing 1 to 4 hetero toms chcsen from oxygen, sulfur and nitrogen, the
CT group, a group -COOR11, -CONRI2Ris, a group -NRl9Ris an a group -CORls,
R11, R12, R13, R19, R15 and R16 being c ~sen independently from a hydrogen
atom, a C1-C9 al~~Cyl group and a phenyl ( C1-C4 alkyl ) group . 23.
Compound according to claim 17 or 21~ (C1-CQ alkyl) group. 



wherein R11 is a phenyl 24. Pharmaceutical composition hav ng an activity
on proliferation of clonogenic cells in to ors and which comprises an
effective amount of a compound as defied in claim 17 or 23.
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10%,Q$,&'()-,tiuiiiiii~bF+Pb 10%,Q$,&'Pb 10%,Q$,&'()-,(Pb 10%,Q$,&'()-,Pb
10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,)?4-_ iiiiiii~bF+Pb
10%,Q$,&'Pb 10%,Q$,&'()-,(Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb
10%,Q$,&'()-,Pb 10%,Q$,&'()-,)?4-_ iiiiiiizZ:+Pb 1Pb 10%,Q$,&'()-,Pb
10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,)?4-_
iiiiiii~bF+Pb 1PPb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb
10%,Q$,&'()-,Pb 10%,Q$,&'()-,)?4-_ iiijj jj~bF+Pb 1PPb 10%,Q$,&'()-,Pb
10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,)?4-_
jjjjjjjz^B+Pb 1Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb
10%,Q$,&'()-,Pb 10%,Q$,&'()-,)?4-_ jjj&j(j;j<jzZ>+Pb 1Pb 10%,Q$,&'()-,Pb
10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,)?4-_
<j=jCjDjKjLjMj^B+Pb 1Pb 10%,Q$,&'()-,)?4-_ 1Pb 10%,Q$,&'()-,Pb
10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,MjPjhjijjjkjljkA+Pb 1)?4-_ Pb
10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,(Pb 10%,Q$,&'()-,Pb
10%,Q$,&'()-,ljmj|j}j~jjjpF+Pb 1))?4-_ Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb
10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,jjjjjjjc9+Pb 1)?4-_ Pb
10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,(Pb 10%,Q$,&'()-,Pb
10%,Q$,&'()-,jjjjjjjjpF+Pb 10%,Q$,&'()-,)?4-_ bPb 10%,Q$,&'()-,Pb
10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb 10%,Q$,&'()-,Pb
10%,Q$,&'()-,j.k0k2k3k4k5kEkMkqP/  10%$&'()-  '10%$&'()- 10 10
10!9310%&'()-!09310%&'()-  9310%Q$&'()-MkOkk"lBlyll|[:qP/    v310%$&'()-'
`310%$&'()-f  310%z&'()-f  %10%$&'()-  0F10%$&'()-4  t10%$&'()-llllllld:qP/
)?dEe `g 10%$&'()-0g 10%$&'()-0g 10%$&'()-0g 10%$&'()-0g
10%$&'()-0lmmm"m(m)mh>qP/  ))?dEe g 10%$&'()-0g 10%$&'()-0g 10%$&'()-0g
10%$&'()-0g 10%$&'()-0)m*m9m:m;m<m=m>mpF*g 10%$&'()-0)?dEe g 10%$&'()-0g
10%$&'()-0g 10%$&'()-0g 10%$&'()-0g 10%$&'()-0>mOmPmQmRmSm`maA*g 10%$&'(g
10%$&'()-0)?dEe g 10%$&'()-0g 10%$&'()-0g 10%$&'()-0g
10%$&'()-0`mnmomtmumvmwm]A*g 10%$&'(g 10%$&'()-0)?dEe g 10%$&'()-0g
10%$&'()-0g 10%$&'()-0g 10%$&'()-0wmmmmmmmaE*g 10%$&'(g 10%$&'()-0)?dEe g
10%$&'()-0g 10%$&'()-0g 10%$&'()-0g 10%$&'()-0mmmmmmmaE*g 10%$&'(g
10%$&'()-0)?dEe g 10%$&'()-0g 10%$&'()-0g 10%$&'()-0g 10%$&'()-0mmmmmmmaA*g
10%$&'(g 10%$&'()-0)?dEe g 10%$&'()-0g 10%$&'()-0g 10%$&'()-0g
10%$&'()-0mmmmmmmfF*g 10%$&'(g 10%$&'()-0)?dEe g 10%$&'()-0g 10%$&'()-0g
10%$&'()-0g 10%$&'()-0mmmmmmmaE*g 10%$&'(g 10%$&'()-0)?dEe g 10%$&'()-0(g
10%$&'()-0(g 10%$&'()-0(g 10%$&'()-0mmmmnnnY=*g 10%$g 10%$&'()-0&)?dEe g
10%$&'()-0g 10%$&'()-0g 10%$&'()-0(g 10%$&'()-0n&n(n/n2n3n4nU:*g 10%g
10%$&'()-0)?dEe g 10%$&'()-0g 10%$&'()-0g 10%$&'()-0g
10%$&'()-04n?nBnEnooooo|obU4g 1 '10%"&'()-10$10$10$ +310%$&'()-M 0
10%$&'()-0 ) 10%$&'()- T'10%$&'()-ooooooogGbU4g 1 '10%HS 10%"&'()-(5HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5
10%"&'()-ooooooozZ:bU4g 1 HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS
10%"&'()-(5HS 10%"&'()-(5)?L-Q oooooooz^BbU4g 1 HS 10%"&'()-(5HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5)?L-Q ooopp pp~bFbU4g
1 HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS
10%"&'()-(5)?L-Q ppp'p)p,p1pvV6bU4g 1 HS 10%"&'()-(5HS 10%"&'()-(5HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5)?L-Q 1p7p8p9pFpHpKpyY9bU4g 1 HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5()?L-Q HS
10%"&'()-(5KpLpMpNpOpZp\pbBbU4g 1 HS 10%"&'()-(5HS 10%"&'()-(5HS
10%"&'()-(5)?L-Q HS 10%"&'()-(5HS 10%"&'()-(5\p]p^p_p`popppbFbU4g 1 HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5)?L-Q HS 10%"&'()-(5HS
10%"&'()-(5ppppppppcGbU4g 1 HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5pppppppy]AbU4g 1 HS 10%"&'()-(5HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5)?L-Q HS 10%"&'()-(5pppppppp~bF*HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5)?L-Q HS
10%"&'()-(5pppppppvZ>*HS 10%"&HS 10%"&'()-(5&HS 10%"&'()-(5&HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5)?L-Q pppppqq}]A*HS 10%"&HS
10%"&'()-(5HS 10%"&'()-(5)?L-Q %HS 10%"&'()-(5SHS 10%"&'()-(5HS
10%"&'()-(5qqqqq@qAq}]A*HS 10%"&HS 10%"&'()-(5HS 10%"&'()-(5)?L-Q %HS
10%"&'()-(5SHS 10%"&'()-(5HS 10%"&'()-(5AqGqHqIqJqmqnq}]A*HS 10%"&HS
10%"&'()-(5HS 10%"&'()-(5)?L-Q %HS 10%"&'()-(5SHS 10%"&'()-(5HS
10%"&'()-(5nqqqqqqq}]A*HS 10%"&HS 10%"&'()-(5HS 10%"&'()-(5)?L-Q %HS
10%"&'()-(5SHS 10%"&'()-(5HS 10%"&'()-(5qqqqqqq}]A*HS 10%"&HS 10%"&'()-(5HS
10%"&'()-(5)?L-Q %HS 10%"&'()-(5SHS 10%"&'()-(5HS 10%"&'()-(5qqqqqqq}aA*HS
10%"&HS 10%"&'()-(5HS 10%"&'()-(5)?L-Q %HS 10%"&'()-(5SHS 10%"&'()-(5HS
10%"&'()-(5qqrrrr)ruY9*HS 10%HS 10%"&'()-(5HS 10%"&'()-(5&)?L-Q HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5)r*r,r1r7r8r9rZ>*HS 10%HS
10%"&'()-(5)?L-Q HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS
10%"&'()-(59rMrOrPrQrRrSr]A*HS 10%HS 10%"&'()-(5)?L-Q HS 10%"&'()-(5(HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5Srdrfrhrirjrkrg=*HS 10%)?L-Q HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS
10%"&'()-(5krrrrrrr_5*HS 10)?L-Q HS 10%"&'()-(5HS 10%"&'()-(5HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5rrrrrrrrpF*HS 10%"&'()-(5)?L-Q %HS
10%"&'()-(5SHS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS
10%"&'()-(5rrrrrrraE*HS 10%"&'()-(5HS 10%"&'()-(5)?L-Q 5HS 10%"&'()-(55HS
10%"&'()-(55HS 10%"&'()-(5HS 10%"&'()-(5rrrrrrrkA*HS 10%"&'()?L-Q HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS
10%"&'()-(5rrrrrrrg=*HS 10%")?L-Q HS 10%"&'()-(5HS 10%"&'()-(5HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5rrssssspF*HS 10%")?)?L-Q  HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5ss sss
ssoE*HS 10%")?)?L-Q HS 10%"&'()-(55HS 10%"&'()-(55HS 10%"&'()-(55HS
10%"&'()-(5HS 10%"&'()-(5ss,s-s2s9s:sc9*HS 10%)?L-Q HS 10%"&'()-(5HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5:s;sAsDsEsFsGslP*HS
10%)?L-Q HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS
10%"&'()-(5HS 10%"&'()-(5GsHsKsLsMsNsOs~bF*HS 10%)?L-HS 10%"&'()-(5HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5)?L-Q
OsPs]slsmsrssszZ>*HS 10%)HS 10%"&'()-(5&HS 10%"&'()-(5HS 10%"&'()-(5HS
10%"&'()-(5HS 10%"&'()-(5)?L-Q sstsus}s~sss~bF*HS 10%)HHS 10%"&'()-(5HS
10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5HS 10%"&'()-(5)?L-Q ssssssssssR1H
"s10%^%&'()- Y10%^%&'()-" '10%^%&'()- 10"10"10"HS 10%"&'()-(5)?L-Q
sssssssaAsR1H   "s10p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--  10%^%&'()-
10%$&'()-@ ,8 10%^%&'()-sssstt tyY=sR1H   p 10%^%&'()--p 10%^%&'()--p
10%^%&'()--&)?P [Ao p 10%^%&'()--p 10%^%&'()-- t%t+t,t-t<t?tyY9sR1H p
10%^%&'()--p 10%^%&'()--p 10%^%&'()--&)?P [Ao p 10%^%&'()--p
10%^%&'()--?t@tAtBtCtVtWtXtbF*p 10%^%&'()--pp 10%^%&'()--p 10%^%&'()--p
10%^%&'()--)?P [Ao p 10%^%&'()--p 10%^%&'()--XtYtZtgtqtstytzZ:*p 10%p
10%^%&'()--p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--)?P [Ao p
10%^%&'()--ytttttttyY=*p 10%p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p
10%^%&'()--)?P [Ao p 10%^%&'()--tttttttt~bF*p 10%^%&'()-- p 10%^%&'()--p
10%^%&'()--p 10%^%&'()--p 10%^%&'()--)?P [Ao p 10%^%&'()--tttttttzZ>*p
10%^%&p 10%^%&'()--&p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--)?P
[Ao ttttttt~^B*p 10%^%&p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p
10%^%&'()--)?P [Ao op 10%^%&'()--ttttttt~^>*p 10%^%&p 10%^%&'()--p
10%^%&'()--p 10%^%&'()--p 10%^%&'()--)?P [Ao op 10%^%&'()--tttttttgG*p
10%^%&p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p
10%^%&'()--tuuuuuu~bF*p 10%^%&p 10%^%&'()--p 10%^%&'()--(p 10%^%&'()--p
10%^%&'()--p 10%^%&'()--)?P [Ao uu#u2u4u6u;uvV6*p 10p 10%^%&'()--p
10%^%&'()--p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--)?P [Ao
;u>u?u@uQuRuSuy]A*p 10p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p
10%^%&'()--)?P [Ao p 10%^%&'()--SuTuUuyuzuuu~^B*p 10p 10%^%&'()--p
10%^%&'()--p 10%^%&'()--p 10%^%&'()--)?P [Ao p 10%^%&'()--uuuuuuuufJ.p
10%^%&'()--p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--)?P [Ao p
10%^%&'()--uuuuuuuz^B.p 10%^%&p 10%^%&'()--&p 10%^%&'()--&p 10%^%&'()--p
10%^%&'()--p 10%^%&'()--)?P [Ao uuuuvvvz^B.p 10%^%&p 10%^%&'()--&p
10%^%&'()--&p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--)?P [Ao vvvvvvv~bF.p
10%^%&p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--)?P
[Ao vv6v7vHvIvJvz^B.p 10%^%&p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p
10%^%&'()--p 10%^%&'()--)?P 



[Ao JvKvrvsvtvuvvv~bF.p 10%^%&p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p
10%^%&'()--p 10%^%&'()--)?P [Ao vvwvxv{vvvvz^B.p 10%^%&p 10%^%&'()--p
10%^%&'()--p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--)?P [Ao vvvvvvvy]=.p 10%p
10%^%&'()--p 10%^%&'()---)?P [Ao p 10%^%&'()--p 10%^%&'()--p
10%^%&'()--vvvvvvvz^>.p 10%p 10%^%&'()--p 10%^%&'()--)?P [Ao p 10%^%&'()--p
10%^%&'()--p 10%^%&'()--vvvvvvvaE.p 10%p 10%^%&'()--)?P [Ao p 10%^%&'()--p
10%^%&'()--p 10%^%&'()--p 10%^%&'()--vvvvvvvaA.p 10%p 10%^%&'()--)?P [Ao p
10%^%&'()--p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--vwwwwwwY=.p 10%p
10%^%&'()--)?P [Ao p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p
10%^%&'()--w-w.w/w0w1w=waA.p 10%p 10%^%&'()--)?P [Ao p 10%^%&'()--p
10%^%&'()--p 10%^%&'()--p 10%^%&'()--=wMwNwSwTwUwVw]A.p 10%p 10%^%&'()--)?P
[Ao p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--VwkwlwmwnwowpwaF.p
10%p 10%^%&'()--)?P [Ao p 10%^%&'()--p 10%^%&'()--p 10%^%&'()--p
10%^%&'()--pwswtwuwvwwwwwvU9p 10XS 10%&$&&'()-$ Fs10%&$&&'()- Y10%&$&&'()-
&10%&$&&'()-%10$10$10$ 9 10%$&'()-wwwwwww{_?vU9p 10XXS 10%&$&&'()-$XS
10%&$&&'()-$#3 Q XS 10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$wwwwwww_CvU9p
10XXS 10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$#3 Q XS 10%&$&&'()-$XS
10%&$&&'()-$wwwwwwwdHvU9p 10XXS 10%&$&&'()-$XS 10%&$&&'()-$XS
10%&$&&'()-$XS 10%&$&&'()-$#3 Q XS 10%&$&&'()-$ww xxx!x#x|\<vU9p 10XS
10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$#3
Q #x*x+x,x=x>xMxcCvU9p 10XS 10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$XS
10%&$&&'()-$#3 Q XS 10%&$&&'()-$MxOxVxWxaxbxcx_CvU9p 10XS 10%&$&&'()-$#3 Q
XS 10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$XS
10%&$&&'()-$cxexzx{x}x~xxgCvU9p 10#3 Q XS 10%&$&&'()-$XS 10%&$&&'()-$XS
10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$xxxxxxxcCvU9p 10XS 10%&$&&'()-$#3
Q XS 10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$XS
10%&$&&'()-$xxxxxxxxhL09XS 10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$#3 Q
XS 10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$xxx yyyydH09XS 10%&$&&'(XS
10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$#3 Q XS
10%&$&&'()-$yy8y:y;yMyOy`@09XS 10%&XS 10%&$&&'()-$XS 10%&$&&'()-$XS
10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$#3 Q OyPyQyZy[y\y]yhL09XS 10%&XXS
10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$#3 Q XS
10%&$&&'()-$]y^y_y`yeygymydD09XS 10%&XS 10%&$&&'()-$XS 10%&$&&'()-$XS
10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$#3 Q mynysytyuyyydD09XS 10%&XS
10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$#3 Q XS 10%&$&&'()-$XS
10%&$&&'()-$yyyyyyygC09XS 10%&#3 Q XS 10%&$&&'()-$XS 10%&$&&'()-$XS
10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$yyyyyyyyhL,9XS 10%&$&&'()-$XS
10%&$&&'()-$#3 Q XS 10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$XS
10%&$&&'()-$yyyyyyyhH,9XS 10%&$&&'(XS 10%&$&&'()-$XS 10%&$&&'()-$XS
10%&$&&'()-$#3 Q XS 10%&$&&'()-$XS 10%&$&&'()-$yyyyyzzgC,9XS 10%&$&#3 Q XS
10%&$&&'()-$XS 10%&$&&'()-$$XS 10%&$&&'()-$XS 10%&$&&'()-$(XS
10%&$&&'()-$zzzzz z3zhH,9XS 10%&$&#XS 10%&$&&'()-$#3 Q XS 10%&$&&'()-$XS
10%&$&&'()-$XS 10%&$&&'()-$XS 10%&$&&'()-$3zBzGzRzSzTziz{_?,9XS 10%XS
10%&$&&'()-$XS 10%&$&&'()-$#3 Q XS 10%&$&&'()-$XS 10%&$&&'()-$XS
10%&$&&'()-$izkzlzmznzzzcB,9XS 10% ``,/!10%Q&'()- `f,10%$&'()-BXS
10%&$&&'()-$#3 Q XS 10%&$&&'()-$XS 10%&$&&'()-$zA{B{C{D{R{Z{{{vU4 +;FN
10%x!&'()-- `;FN 10%?!&'()-- `l10%$&'()-& `'10%$&'()-10$10$10$
`,/!10%$&'()-{|q|||5}X}|[:vU4  `F 10%$&'()-` a `10%$&'()- ` \10%&'()- `
`10%$&'()- @;FN 10% H$ &'()-- `\;FN 10%"&'()--X}h}i}n}t}y}z}c?vU4  #3I N8"J
10%$&'()-N8"J 10%$&'()-N8"J 10%$&'()-N8"J 10%$&'()- ``F
10%$&'()-z}}}}}}}`DvU4  #N8"J 10%$&'()-#3I N8"J 10%$&'()-N8"J 10%$&'()-N8"J
10%$&'()-N8"J 10%$&'()-}}}}}}}{_?vU4  N8"J 10%$&'()-N8"J 10%$&'()-#3I N8"J
10%$&'()-N8"J 10%$&'()-N8"J 10%$&'()-}}}}}~~dDvU4  N8"J 10%$&'()-N8"J
10%$&'()-N8"J 10%$&'()-#3I N8"J 10%$&'()-N8"J 10%$&'()-~~~~~~~_CvU4  N8"J
10%$&'()-N8"J 10%$&'()-N8"J 10%$&'()-#3I N8"J 10%$&'()-N8"J
10%$&'()-~~~~,~:~?~_?vU4  N8"J 10%$&'()-N8"J 10%$&'()-N8"J 10%$&'()-#3I
N8"J 10%$&'()-N8"J 10%$&'()-?~B~C~D~R~S~V~cCvU4  N8"J 10%$&'()-N8"J
10%$&'()-N8"J 10%$&'()-N8"J 10%$&'()-#3I N8"J 10%$&'()-V~W~X~\~]~^~_~hLvU4
N8"J 10%$&'()-N8"J 10%$&'()-N8"J 10%$&'()-N8"J 10%$&'()-#3I N8"J
10%$&'()-_~`~m~w~}~~~|\8vU4 #3I N8"J 10%$&'()-N8"J 10%$&'()-N8"J
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10%#&'()-Q3%pX 10%#&'()-Q3/K ~|W pX 10%#&'()-Q3pX 10%#&'()-Q3VWX`abcx\@F5pX
10%#&'()-Q3pX 10%#&'()-Q3%/K ~|W pX 10%#&'()-Q3pX 10%#&'()-Q3pX
10%#&'()-Q3cdegjkxlLF5pX 10pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3xyzx\@F5pX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3/K ~|W sW;F5pX
10%#&'()-Q3(pX 10%#&'()-Q3(pX 10%#&'()-Q3/K ~|W pX 10%#&'()-Q3WpX
10%#&'()-Q3x\<F5pX 10%#&'()-Q3pX 10%#&'()-Q3/K ~|W pX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3X<F5pX 10%#&'()-Q3/K ~|W pX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3g7F5/K ~|W WpX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3(pX 10%#&'()-Q3#$&()1hL,pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3123DEFGx\@,pX 10%pX 10%#&'()-Q3pX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3/K 



~|W GHIV_`htX8,ppX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3/K
~|W pX 10%#&'()-Q3hiopqrsx\@,ppX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3/K
~|W pX 10%#&'()-Q3pX 10%#&'()-Q3sz{sW;,ppX 10%#&'()-Q3(pX 10%#&'()-Q3(/K
~|W WpX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3X<,ppX 10%#&'()-Q3/K ~|W pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3p@,p/K ~|W pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3tT,p/K
~|W pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3|`D,p/pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3/K ~|W sW7,ppX 10%#&'()-Q3pX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3(/K ~|W WpX 10%#&'()-Q3xX<,ppX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3/K ~|W pX 10%#&'()-Q3pX 10%#&'()-Q3#%sW7,ppX
10%#&'()-Q3pX 10%#&'()-Q3/K ~|W WpX 10%#&'()-Q3pX 10%#&'()-Q3pX
10%#&'()-Q3%458?ABCcG+pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3CFGHTUWsW7+pX 10pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3/K ~|W pX
10%#&'()-Q3WZ[\]lwwW7+pX 10pX 10%#&'()-Q3pX 10%#&'()-Q3/K ~|W &pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3wx~X<+pX 10pX 10%#&'()-Q3/K ~|W pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3hL0pX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX
10%#&'()-Q3w[?0pX 10%pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX
10%#&'()-Q3/K ~|W pX 10%#&'()-Q3sW;0pX 10pX 10%#&'()-Q3pX 10%#&'()-Q3/K ~|W
pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3h80p/K ~|W #pX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3tT0p/K ~|W pX
10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX
10%#&'()-Q3|\@0p/KpX 10%#&'()-Q3pX 10%#&'()-Q3pX 10%#&'()-Q3pX
10%#&'()-Q3pX 10%#&'()-Q3/K ~|W zmLp/KpX 10 py&m10%$&'()-%10#10#010#pX
10%#&'()-Q3(/K ~|W WpX 10%#&'()-Q3cGLp/Kp 10%$&'()-2 10%$&'()-2 10%$&'()-2
10%$&'()-2 10%$&'()-2W pY10%$&'()-$&/18vV6Lp 10%$&'()-2 10%$&'()-2
10%$&'()-2 10%$&'()-2 10%$&'()-2)? ! 89ABCDQ~bBLp 10%$&'()-2 10%$&'()-2)? !
10%$&'()-21 10%$&'()-2 10%$&'()-2QR\]^_`~bFLp 10%$&'()-2 10%$&'()-2)? !
10%$&'()-21 10%$&'()-2 10%$&'()-2`prtu|}cGLp 10%$&'()-2 10%$&'()-2
10%$&'()-2 10%$&'()-2 10%$&'()-2 10%$&'()-2}~~^>Lp 10%$&'()-2 10%$&'()-2
10%$&'()-2 10%$&'()-2 10%$&'()-2)? ! ~bBLp 10%$&'()-2 10%$&'()-2)? !
10%$&'()-2 10%$&'()-2 10%$&'()-2y]=Lp 10%$&'()-2 10%$&'()-2()? !
10%$&'()-2( 10%$&'()-2 10%$&'()-2y]=Lp 10%$&'()-2 10%$&'()-2()? !
10%$&'()-2( 10%$&'()-2 10%$&'()-2bBLp 10%$&'()-2 10%$&'()-2)? !
10%$&'()-2 10%$&'()-2 10%$&'()-2 y]ALp 10%$&'()-2 10%$&'()-2)? !
10%$&'()-2 10%$&'()-2 10%$&'()-2!#&'4cCLp 10%$&'()-2 10%$&'()-2 10%$&'()-2
10%$&'()-2 10%$&'()-2 10%$&'()-24567>AL~^>Lp 10%$&'()-2 10%$&'()-2
10%$&'()-2 10%$&'()-2)? !  10%$&'()-2LMNOPSTbFLp 10%$&'()-2 10%$&'()-2
10%$&'()-2 10%$&'()-2)? !  10%$&'()-2T^_`abd}aALp 10%$&'()-2 10%$&'()-2
10%$&'()-2()? !  10%$&'()-2 10%$&'()-2derst~^BLp 10%$&'()-2) 10%$&'()-2)? !
10%$&'()-2 10%$&'()-2 10%$&'()-2}aALp 10%$&'()-2 10%$&'()-2)? !
10%$&'()-22 10%$&'()-2 10%$&'()-2bBLp 10%$&'()-2)? !  10%$&'()-2 10%$&'()-2
10%$&'()-2 10%$&'()-2bBLp 10%$&'()-2)? !  10%$&'()-2 10%$&'()-2 10%$&'()-2
10%$&'()-2 !fF* 10%$&'()-2 10%$&'()-2)? !  10%$&'()-2 10%$&'()-2 10%$&'()-2
10%$&'()-2!./01VW}]A* 10%$&'( 10%$&'()-2 10%$&'()-2)? ! ( 10%$&'()-2(
10%$&'()-2( 10%$&'()-2Wklmn}]A* 10%$&'( 10%$&'()-2 10%$&'()-2)? ! (
10%$&'()-2( 10%$&'()-2( 10%$&'()-2}aA* 10%$&'( 10%$&'()-2 10%$&'()-2)? ! (
10%$&'()-2( 10%$&'()-2( 10%$&'()-2y]=* 10%$ 10%$&'()-2 10%$&'()-2)? !
10%$&'()-2 10%$&'()-2( 10%$&'()-2y]=* 10%$ 10%$&'()-2 10%$&'()-2)? !
10%$&'()-2 10%$&'()-2( 10%$&'()-2}aA* 10%$ 10%$&'()-2 10%$&'()-2)? !
10%$&'()-2 10%$&'()-2( 10%$&'()-2-}aA* 10%$ 10%$&'()-2 10%$&'()-2)? !
10%$&'()-2 10%$&'()-2( 10%$&'()-2-.@BIJKhL* 10%$ 10%$&'()-2 10%$&'()-2
10%$&'()-2 10%$&'()-2 10%$&'()-2 10%$&'()-2KLPQRST~bF* 10%$ 10%$&'()-2
10%$&'()-2 10%$&'()-2 10%$&'()-2 10%$&'()-2)? ! TUg{vZ:* 10% 10%$&'()-2
10%$&'()-2& 10%$&'()-2 10%$&'()-2 10%$&'()-2)? ! ~bF* 10% 10%$&'()-2
10%$&'()-2 10%$&'()-2 10%$&'()-2 10%$&'()-2)? ! vZ:* 10% 10%$&'()-2
10%$&'()-2& 10%$&'()-2 10%$&'()-2 10%$&'()-2)? ! yX7* 10% 8@10%$&'()- 9Z 



10%$&'()- :10%$&'()- 910%$&'()- 10%$&'()-2)? ! %-vU4 1 y(10%-R$-&'()-
Y10%:R$:&'()- &y10%:R$:&'()- 10$10$10$ S 910%$&'()- T`8@10%"&'()-bBvU4 1
y(f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-
+s10%:R$:&'()-@ (10%:R$:&'()-y]=vU4 1 yf#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X
10%:R$:&'()-f#X 10%:R$:&'()-)? 6U f#X 10%:R$:&'()- g=vU4 1 y)? 6U f#X
10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X
10%:R$:&'()-.0123lBvU4 1 y))? 6U f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X
10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-34EFGHIJpF*f#X 10%:R$:&'()-)?
6U f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X
10%:R$:&'()-JXYegjkcG*f#X 10%:R$:&'()-)f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X
10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-kpqrs}]=*f#X
10%:R$:f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-:)? 6U f#X
10%:R$:&'()-f#X 10%:R$:&'()-bF*f#X 10%:R$:f#X 10%:R$:&'()-f#X
10%:R$:&'()-f#X 10%:R$:&'()-)? 6U f#X 10%:R$:&'()-f#X 10%:R$:&'()-}aA*f#X
10%:R$:f#X 10%:R$:&'()-f#X 10%:R$:&'()-)? 6U f#X 10%:R$:&'()-f#X
10%:R$:&'()-(f#X 10%:R$:&'()-bF*f#X 10%:R$:f#X 10%:R$:&'()-)? 6U f#X
10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-Y=*f#X
10%:R$:f#X 10%:R$:&'()-)? 6U f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X
10%:R$:&'()-f#X 10%:R$:&'()-U9*f#X 10%f#X 10%:R$:&'()-)? 6U f#X
10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-hL*f#X 10%f#X
10%:R$:f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X
10%:R$:&'()-f#X 10%:R$:&'()-z^B*f#X 10%f#X f#X 10%:R$:&'()-f#X
10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-)? 6U
-/@AzZ>*f#X 10%f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X
10%:R$:&'()-f#X 10%:R$:&'()-)? 6U ABGHOPQ^B*f#X 10%f#X 10%:R$:&'()-)? 6U
1f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-f#X
10%:R$:&'()-QfghijkaF*f#X 10%f#X 10%:R$:&'()-)? 6U f#X 10%:R$:&'()-f#X
10%:R$:&'()-f#X 10%:R$:&'()-f#X 10%:R$:&'()-k (:|[:*f#X 10% L010%$&'()-s
L010%&'()-s L .10%$&'()- LL3 10%$&'()-( L`,10%$&'()- L(310%$&'()-vZ:f#X
10%a 10%v"&'()-4a 10%v"&'()-4 Ll10%v"&'()- L'10%v"&'()- 10$10$10$
Lf210%$&'()-2uY9vZ:f#X 10%a 10%v"&'()-4a 10%v"&'()-44)? d-_ a 10%v"&'()-4a
10%v"&'()-4a 10%v"&'()-4238>?@Rz^>vZ:f#X 10%a 10%v"&'()-4a 10%v"&'()-4)?
d-_ a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4RTUWXYZkAvZ:f#X 10%)? d-_ a
10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4Z[lmopqlPvZ:f#X 10%)? d-_ a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4qrs~^>vZ:f#X 10%a
10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4)? d-_
^BvZ:f#X 10%a 10%v"&'()-4)? d-_ a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4U9vZ:f#X 10%a 10%v"&'()-4)? d-_ a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4a 10%v"&'()-4fJ.:a 10%v"&'()-4"a 10%v"&'()-4)? d-_ %a
10%v"&'()-4aa 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4gG.:a 10%v"&'()a
10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4zZ:.:a 10a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4)? d-_ /012~bF.:a 10a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4a 10%v"&'()-4)? d-_ 234GIJKz^B.:a 10a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4)? d-_ KLM]^ln~^>.:a 10a 10%v"&'()-4a
10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4)? d-_ npqvw}~g=.:a 10)?
d-_ a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4~dD.:a
10)a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4^B.:a 10)a 10%v"&'()-4')? d-_ a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4a 10%v"&'()-4bB.:a 10)a 10%v"&'()-4)? d-_ a 10%v"&'()-4a
10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4 hL.:a 10)a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4$'()*z^B.:a 10)a
10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4)? d-_
*+,RTUhz^>.:a 10)a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4)? d-_
_a 10%v"&'()-4hijk~~^B.:a 10)a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4)? d-_
_a 10%v"&'()-4_a 10%v"&'()-4fF*a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4)?
d-_ _a 10%v"&'()-4_a 10%v"&'()-4_a 10%v"&'()-4yY=*a 10%v"a 10%v"&'()-4a
10%v"&'()-4a 10%v"&'()-4)? d-_ a 10%v"&'()-4a 10%v"&'()-4yY=*a 10%v"a
10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4)? d-_ a 10%v"&'()-4a 10%v"&'()-4bF*a
10%v"&'()-4 a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4)? d-_ a 10%v"&'()-4a
10%v"&'()-4~^>*a 10%v"&a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4)? d-_ a 10%v"&'()-4$%lB*a 10%v"&)? d-_ 1a 10%v"&'()-4a
10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4%&9:;<=>pF*a
10%v"&'()-4)? d-_ a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4>GHIJK]aA*a 10%v"&'(a 10%v"&'()-4)? d-_ 4a 10%v"&'()-44a
10%v"&'()-44a 10%v"&'()-4a 10%v"&'()-4]lmrxyzY=*a 10%v"a 10%v"&'()-4)? d-_
a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4z|kA*a 10%v")? 



d-_ a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4lP*a
10%v")? d-_ a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a 10%v"&'()-4a
10%v"&'()-4a 10%v"&'()-4sR1 *10%$&'()- l10%$&'()- 'y10%$&'()- 10v"10v"10v"a
10%v"&'()-4)? d-_ d:sR1 )?9Ao p 10%$&'()-6p 10%$&'()-6p 10%$&'()-6p
10%$&'()-6p 10%$&'()-6d:sR1 )?9Ao p 10%$&'()-6p 10%$&'()-6p 10%$&'()-6p
10%$&'()-6p 10%$&'()-6  lBsR1 )?)?9Ao p 10%$&'()-6p 10%$&'()-6p 10%$&'()-6p
10%$&'()-6p 10%$&'()-6%&h>sR1 ))?9Ao p 10%$&'()-6p 10%$&'()-6p 10%$&'()-6p
10%$&'()-6p 10%$&'()-6&'FGIKLMhL01p 10%$&'()-6op 10%$&'()-6p 10%$&'()-6p
10%$&'()-6p 10%$&'()-6p 10%$&'()-6p 10%$&'()-6MNstz^B01p 10%$p 10%$&'()-6p
10%$&'()-6p 10%$&'()-6p 10%$&'()-6p 10%$&'()-6)?9Ao ~^B01p 10%$p
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10%8#8&'()-84()?. N 10%8#8&'()-84yY90NN N 10%8#8&'()-84N 10%8#8&'()-84N
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10%h%h&'()-(\ 10%h%h&'()-(\ 10%h%h&'()-(-)?3 \ 10%h%h&'()-(\
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10%h%h&'()-()?3 ~bF*\ 10\ 10%h%h&'()-(\ 10%h%h&'()-(\ 10%h%h&'()-(\
10%h%h&'()-(\ 10%h%h&'()-()?3 ~^B*\ 10\ 10%h%h&'()-(\ 10%h%h&'()-(\
10%h%h&'()-(\ 10%h%h&'()-(\ 10%h%h&'()-()?3 vV6*\ 10\ 10%h%h&'()-(\
10%h%h&'()-(\ 10%h%h&'()-(\ 10%h%h&'()-(\ 10%h%h&'()-()?3  zZ>*\ 10\
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10%`^%`&'()-')?dT} y 10%`^%`&'()-'y]A,:y 1y 10%`^%`&'()-'y 10%`^%`&'()-'y
10%`^%`&'()-'y 10%`^%`&'()-')?dT} y 10%`^%`&'()-'~bF*y 10%`^%`&'()-'y
10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-')?dT} y
10%`^%`&'()-' "'0vV6*y 10y 10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'y
10%`^%`&'()-'y 10%`^%`&'()-')?dT} 012DFHJzZ:*y 10y 10%`^%`&'()-'y
10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-')?dT}
JKLMNYZ[bF*y 10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'y
10%`^%`&'()-')?dT} y 10%`^%`&'()-'}y 10%`^%`&'()-'[\]mwy~zZ:*y 10%`y
10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-')?dT} }y
10%`^%`&'()-'~y]A*y 10%`y 10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'y
10%`^%`&'()-')?dT} y 10%`^%`&'()-'bB*y 10%`y 10%`^%`&'()-'y 10%`^%`&'()-'y
10%`^%`&'()-'y 10%`^%`&'()-')?dT} y 10%`^%`&'()-'bF*y 10%`y
10%`^%`&'()-')?dT} y 10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'y
10%`^%`&'()-'_?*y 10%`y 10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'y
10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'^B*y 10%`y 10%`^%`&'()-')?dT} y
10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'aA*y 10%`y
10%`^%`&'()-')?dT} y 10%`^%`&'()-'y 10%`^%`&'()-''y 10%`^%`&'()-'y
10%`^%`&'()-' "'()*Y=*y 10%`y 10%`^%`&'()-')?dT} y 10%`^%`&'()-'&y
10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'*:;<=>?aE*y 10%`yy
10%`^%`&'()-')?dT} y 10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'y
10%`^%`&'()-'?JKLMNOaF*y 10%`yy 10%`^%`&'()-')?dT} y 10%`^%`&'()-'y
10%`^%`&'()-'y 10%`^%`&'()-'y 10%`^%`&'()-'O$|obU4y 1 s'10%#&'()-10#10#}10#
2Y10%#&'()-M f;10%#&'()-(  l4`10%#&'()- . 10%#&'()-@$,/0167=fJ*\
10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6( )10%#&'()-
F10%#&'()-=BCQRdfwW7*\\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6/K
h6Z \ 10%#&'()-6fktuvwsW7*\\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6/K h6Z \
10%#&'()-6\ 10%#&'()-6|`D*\\\ 10%#&'()-6 \ 10%#&'()-6 /K h6Z \ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6W7*\\ 10%#&'()-6/K h6Z \ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6d4*/K h6Z 6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6tX*/K h6Z \ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6xX8*/\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6/K h6Z |`@*/\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6/K h6Z &\ 10%#&'()-6\ 10%#&'()-6  #\<*/\ 10%#&'()-6/K h6Z \
10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6#$46;DEd4*/K h6Z \
10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6EFGWZ\]fhL,\
10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6fghikvxxX8,\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6/K h6Z xz{|}wW;,\ 10%#&'()-6\ 10%#&'()-6/K h6Z \ 10%#&'()-6\
10%#&'()-6Z\ 10%#&'()-6S7,\ 10%#&'()-6/K h6Z h\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6Z\ 10%#&'()-6h8,/K h6Z \ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6lP,/K h6Z \ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6tX8,\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6/K h6Z ()|\@,\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6/K
h6Z \ 10%#&'()-6\ 10%#&'()-6)*,>@ABhL,\ 10\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6BChij|}xX<,\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6/K h6Z }~x\<,\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6/K h6Z \ 10%#&'()-6x\@,\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6/K h6Z \ 10%#&'()-6\ 10%#&'()-6wW;,\ 10%#&'()-6(\
10%#&'()-6/K h6Z Z\ 10%#&'()-6\ 10%#&'()-6(\ 10%#&'()-6./01I\<,\
10%#&'()-6/K h6Z \ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6ILMNOPQoS,\ 10%#\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-66\
10%#&'()-66\ 10%#&'()-6\ 10%#&'()-6QRTUWrttT4,\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6 \ 10%#&'()-6/K h6Z tuvwxyztD,\ 10/K h6Z \
10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6z{}lL0\
10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6&\ 10%#&'()-6&\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6xX<0\ 10\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6/K h6Z \ 10%#&'()-6\
10%#&'()-6sW70\ 10%#&'()-6\ 10%#&'()-6/K h6Z Z\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6\@0\ 10%#&'()-6/K h6Z \ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6k;0/K h6Z Z\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6(\ 10%#&'()-6(\
10%#&'()-6()./0lP0/K h6Z \ 10%#&'()-6\ 10%#&'()-6)\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6012DEFGx\@0/\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6/K h6Z GHIJSTUx\@0/\ 10%#&'()-6\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6/K h6Z \ 10%#&'()-6UVWXe|}xX<0/\ 10%#&'()-6\
10%#&'()-6\ 10%#&'()-6/K h6Z \ 10%#&'()-6\ 10%#&'()-6}sW;0\ 10%#&'()-66\
10%#&'()-6/K h6Z \ 10%#&'()-6\ 10%#&'()-6(\ 10%#&'()-6\A410#\ 10%#&'()-6/K
h6Z \ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6\ 10%#&'()-6mQ1yk 10% 2# &'()-46yk
10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# 



&'()-46yk 10% 2# &'()-46 AP10% 2# &'()-10#10#lP4mQ1yk 10% 2# &'()-464yk 10%
2# &'()-466;c,]ci 6yk 10% 2# &'()-46yk 10% 2# &'()-46-yk 10% 2#
&'()-46kKmQ1yk 10% 2# &'(yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46(yk 10% 2# &'()-46lP0mQ1yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46;c,]ci 'lP0mQ1yk 10% 2# &'()-46yk 10% 2# &'()-46;c,]ci yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46'()679ABlL01yk 10% 



2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46BCDKLMNlP401yk 10% 2# &'()-46yk
10% 2# &'()-46;c,]ci yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46N[\]^_`oS01yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10%
2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46(yk 10% 2#
&'()-46`abcoprlP001yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk
10% 2# &'()-46yk 10% 2# &'()-46;c,]ci rstuvpP401yk 10% 2# 



&'()-46yk 10% 2# &'()-46;c,]ci yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46kK01yk 10% 2# &'(yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46(yk 10% 2# &'()-46lP401yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46;c,]ci pT801yk 10% 2# &'()-46yk 10% 2# &'()-46;c,]ci yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46oS01yk 10% 2# &'()-46yk 10% 2#
&'()-466yk 10% 2# &'()-46yk 10% 



2# &'()-46yk 10% 2# &'()-46(yk 10% 2# &'()-46(yk 10% 2# &'()-46lP001yk 10%
2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46;c,]ci lP01yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10%
2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46lP401yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46;c,]ci  lP401yk 10% 2# &'()-46yk 10% 2# &'()-46;c,]ci yk 10% 2#
&'()-46yk 10% 



2# &'()-46yk 10% 2# &'()-46#$&()*hL01yk 10% 2# &'()-46yk 10% 2# &'()-46yk
10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46*+01@AVlP001yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46;
c,]ci yk 10% 2# &'()-46yk 10% 2# &'()-46VW`ablml001;c,]ci yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46mnopq{|}pT81;cyk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk
10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# 



&'()-46yk 10% 2# &'()-46}~lP481;yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46;c,]ci yk 10% 2# &'()-46O/81yk 10% 2# &'()-46;c,]ci
yk 10% 2# &'()-464yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46pT81yk
10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46lL,81yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46;c,]ci lP081yk
10% 2# &'()-46yk 10% 



2# &'()-46;c,]ci yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46 lL,1yk
10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46 k/,1;c,]ci 4yk 10% 2# &'()-46yk
10% 2# &'()-46yk 10% 2# &'()-466yk 10% 2# &'()-46yk 10% 2# &'()-46
!4569:KlP01;yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46KLMNbcdlP401;yk
10% 2# &'()-46yk 10% 



2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46;c,]ci yk 10% 2#
&'()-46defghivT401;yk 10% 2# &'()-46;c,]ci yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46vgG+1yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46(yk 10% 2# &'()-46hL0+1yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46;c,]ci pT8+1yyk 10% 2# &'()-46yk
10% 2# &'()-46;c,]ci yk 10% 2# &'()-46yk 10% 2# 



&'()-46yk 10% 2# &'()-46gK/1yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46(yk 10% 2# &'()-46(yk 10% 2#
&'()-46hL,/1yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46;c,]ci yk 10% 2# &'()-46K//1yk 10% 2# &'()-464;c,]ci 4yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46kK/1yk 10% 2#
&'()-464yk 10% 2# &'()-46yk 10% 2# &'()-464yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 



2# &'()-46pT8/1yk yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10%
2# &'()-46yk 10% 2# &'()-46;c,]ci $%&5ClL,/1yk 10% 2# &'()-46yk 10% 2#
&'()-46;c,]ci yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46CDFJKOPhL/1yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10%
2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46PQRghijlP4/1yk
10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46;c,]ci jklmnopT4/1yk 10% 2# &'()-46yk 10% 2# 



&'()-46;c,]ci yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46pT/1yk 10%
2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46lP4/1yk 10% 2# &'()-46yk 10% 2#
&'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46;c,]ci pT4/1yk
10% 2# &'()-46yk 10% 2# &'()-46;c,]ci yk 10% 2# &'()-46yk 10% 2# &'()-46yk
10% 2# &'()-46tX/1yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46yk 10%
2# &'()-46yk 10% 



2# &'()-46yk 10% 2# &'()-46yk 10% 2# &'()-46}pcB1yk 1 y'10%+#+&'()-010 2#
10 2#  10 2# yk 10% 2# &'()-46yk 10% 2# &'()-46;c,]ci cCB1yk 1 Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5 y310%+#+&'()- zZ:B1Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5)?~_e  &+.2zZ:B1Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5)?~_e 234DEHK~^>B1Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5)?~_e KLMNWXYZ~bF*Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5)?~_e eNf 10%+#+&'()-(5Z[jvV6*Nf 10Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5)?~_e ~^>*Nf
10Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5)?~_e fF*Nf 10Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5)?~_e fF*Nf 10Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5)?~_e ~^>*Nf 10Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5)?~_e fJ*Nf 10NNf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5)?~_e  !~bF*Nf 10Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5)?~_e !"#HIJL~bB*Nf 10Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5)?~_e L^_`y]A*Nf 10Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5(Nf
10%+#+&'()-(5)?~_e  Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5}]A*Nf 10Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5)?~_e  Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5^>*Nf 10Nf 10%+#+&'()-(5)?~_e 0Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5 .bB*Nf 10Nf
10%+#+&'()-(5)?~_e Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5./012349fJ*Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5)?~_e Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(59:?DEFTz^>*Nf
10%+Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5)?~_e &Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5TUgiklqrhH,Nf 10%+#+&'()-(5NNf 10%+#+&'()-(5Nf
10%+#+&'()-(5~Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5ryz{yY=,Nf 10%+#Nf 10%+#+&'()-(5%Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5%)?~_e Nf 10%+#+&'()-(5}]=,Nf 10%+#Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5%)?~_e Nf
10%+#+&'()-(5]A,Nf 10%+#Nf 10%+#+&'()-(5)?~_e Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5eNf 10%+#+&'()-(5Nf 10%+#+&'()-(5U9,Nf 10%Nf
10%+#+&'()-(5&)?~_e Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5aE,Nf 10%Nf 10Nf 10%+#+&'()-(5)?~_e Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5 aA,Nf 10%NNf
10%+#+&'()-(5)?~_e Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5 *+0=>?Y=,Nf 10%Nf 10%+#+&'()-(5)?~_e Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5?OPUcdeY=,Nf 10%Nf
10%+#+&'()-(5)?~_e Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5elpvwxY9,Nf 10%Nf 10%+#+&'()-(5)?~_e Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5_5,Nf )?~_e Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5hH,Nf )?~_e Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5~bF,Nf )?~_e Nf 10%+#+&'()-(5'Nf
10%+#+&'()-(5Nf 10%+#+&'()-(5+Nf 10%+#+&'()-(5Nf 10%+#+&'()-(5)?~_e sR1
N`10%%&'()- NF10%%&'()-# N(10%%&'()-10+#+10+#++10+#+Nf 10%+#+&'()-(5)?~_e
d:sR1 N)?h \l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1&(-:;d:sR1 N)?h \l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1;<LMNOPQpF*\l 10%%&'()-1)?h \l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1QYZ[\]aA*\l 10%%&'(\l
10%%&'()-1)?h 1\l 10%%&'()-11\l 10%%&'()-11\l 10%%&'()-1\l 10%%&'()-1bB*\l
10%%&'(\l 10%%&'()-1)?h \l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1bB*\l 10%%&'(\l 10%%&'()-1)?h \l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1 lB*\l 10%%&'()?h \l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1 '()*,-kO*\l 10%%&'()?\l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1(\l
10%%&'()-1-.QRSef~^B*\l 10%%&'(\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1)?h fg~^B*\l 10%%&'(\l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1)?h ~^B*\l 10%%&'(\l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1)?h  ~^B*\l 10%%&'(\l
10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1)?h
34578~^B*\l 10%%&'(\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1)?h 89:?AEJzZ:*\l 10%\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1)?h JKYkmrzZ:*\l 10%\l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1)?h zZ:*\l 10%\l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1)?h ~bF*\l 10%\\l
10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1)?h vV6*\l
10\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1)?h
yY9*\l 10\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1)?h \l
10%%&'()-1 ~bF*\l 10%%&'()-1l\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1)?h \l 10%%&'()-1 #$~^B*\l 10%%&'(\l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1)?h $&(,-01c9*\l 10%)?h \l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-112BCDEFGpF*\l
10%%&'()-1)?h l\l 10%%&'()-1 \l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1GOQTUVeY9*\l 10%\l 10%%&'()-1)?h \l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1ertyU9*\l 10%\l 10%%&'()-1)?h \l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1aE*\l 10%\l 10\l 10%%&'()-1)?h \l
10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1aA*\l 10%\\l 10%%&'()-1)?h
\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1U9*\l 10%\l
10%%&'()-1)?h \l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1hL*\l
10%\l 10%%\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l 10%%&'()-1\l
10%%&'()-1\l 10%%&'()-1sR1\ `9s10%%&'()- `310%%&'()-0
`(m10%%&'()-10%)10%\10%\l 10%%&'()-1)?h |`@sR1\ `9s1Sk 10%%&'()-Sk
10%%&'()- ``L10%%&'()- )L10%%&'()- `L&10%%&'()-t ``g10%%&'()-%z^>sR1\ `9Sk
10%%&'()-Sk 10%%&'()--)?j Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-%'+:;
<NuY9sR1\ `Sk 10%%&'()-Sk 10%%&'()-()?j Sk 10%%&'()-Sk 10%%&'()-Sk
10%%&'()-NPRTVgh_5sR1\ )?j Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk
10%%&'()-Sk 10%%&'()-hi}~lBsR1\ )?)?j kSk 10%%&'()-Sk 10%%&'()-Sk
10%%&'()-Sk 10%%&'()-Sk 10%%&'()-lL,1Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk
10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-~^B,1Sk 10%%Sk 10%%&'()-Sk
10%%&'()-Sk 10%%&'()-)?j Sk 10%%&'()-Sk 10%%&'()-~bF*Sk 10%%&'()-Sk
10%%&'()-Sk 10%%&'()-Sk 10%%&'()-)?j Sk 10%%&'()-Sk 10%%&'()-}]=*Sk 10%%Sk
10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-)?j Sk 10%%&'()-yY9*Sk 10%Sk
10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-)?j Sk 10%%&'()-./0BCEy]=*Sk
10%Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-)?j Sk
10%%&'()-EMNOWXYy]A*Sk 10%Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk
10%%&'()-)?j Sk 10%%&'()-YZ[\ijs~bB*Sk 10%Sk 10%%&'()-Sk 10%%&'()-Sk
10%%&'()-Sk 10%%&'()-)?j Sk 10%%&'()-suwy}~cC*Sk 10%Sk 10%%&'()-Sk
10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-zZ>*Sk 10%Sk
10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-)?j ~^>*Sk 10%Sk
10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-)?j z^>*Sk 10%Sk
10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-)?j jSk 10%%&'()-y]A*Sk 10%Sk
10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-)?j Sk 10%%&'()- ~bF*Sk
10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-)?j Sk 10%%&'()-
~^B*Sk 10%%&'(Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk 10%%&'()-Sk
10%%&'()-)?j  !"%~]PC6Sk 1010%10%10% Lf/F10%%&'()- LL,210%%&'()-Sk
10%%&'()-)?j jSk 10%%&'()-Jru|[:PC6Sk 101 L`(10%%&'()- L10%%&'()--
M10%%&'()-- L&10%%&'()- LG10%%&'()- LY10%%&'()-ugGPC6Sk 101 L`(a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+La#p 10%%&'()-%+a#p 10%%&'()-%+
Ll10%%&'()-mM1PC6Sa#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+5WLn a#p
10%%&'()-%+a#p 10%%&'()-%+R2PC6Sa#p 10%%&'()-%+5WLn a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+kOPC6Sa#p 10%%&'()a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+%a#p 10%%&'()-%+a#p
10%%&'()-%+ !#rR2PC6Sa#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%+#5WLn #%*+,:HmM-PC6a#p 10%%&'()-%+a#p
10%%&'()-%+5WLn a#p 10%%&'()-%+%a#p 10%%&'()-%+a#p
10%%&'()-%+HIKORSTh2PC65WLn a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+TUghjkz{lL06a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+{|}~vZ>06a#p 10%a#p 10%%&'()-%+1a#p 10%%&'()-%+a#p
10%%&'()-%+aa#p 10%%&'()-%+a#p 10%%&'()-%+5WLn mM106a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%+5WLn a#p 10%%&'()-%+a#p 10%%&'()-%+M106a#p
10%%&'()-%+5WLn a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+gK06a#p 10%%&'()-a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+rR206a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+#a#p 10%%&'()-%+a#p
10%%&'()-%+#5WLn qU506a#p 10%%&'()-%+a#p 10%%&'()-%+%5WLn a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+ lP06a#p 10%%&'a#p 10%%&'()-%+(a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+
!rV:06a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+5WLn !"#$2DErR606a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+5WLn -a#p 10%%&'()-%+a#p 10%%&'()-%+EFUVWXcV606a#p
10%%&'()-%+5WLn 'a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+cdfghijkpT86a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+'a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+klnnR686a#p
10%%&'()-%+-a#p 10%%&'()-%+-a#p 10%%&'()-%+-a#p 10%%&'()-%+a#p
10%%&'()-%+5WLn V686a#p 10%%&'()-%+5WLn a#p 10%%&'()-%+a#p 10%%&'()-%+'a#p
10%%&'()-%+a#p 10%%&'()-%+kO86a#p 10%%&a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%++a#p 10%%&'()-%+a#p 10%%&'()-%+nR286a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+5WLn
*?@rR686a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+5WLn a#p
10%%&'()-%+a#p 10%%&'()-%+@ABCDEFZ>86a#a#p 10%%&'()-%+5WLn a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+FGLMSTYlL86a#a#p
10%a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%+YZhi~rV686a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+5WLn rV686a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%+5WLn a#p 10%%&'()-%+a#p 10%%&'()-%+Z>86a#p
10%%&'()-%+5WLn a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+pT86a#p 10%%&'a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+nN286a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+5WLn qU986a#a#p
10%%&'()-%+a#p 10%%&'()-%+5WLn a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+o986a#5WLn -a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%+pT86aa#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p 10%%&'()-%+a#p
10%%&'()-%+'/gF6aa#p 10% ` 10%{"&'()- `f&@10%{"&'()-10% 10%10%a#p
10%%&'()-%+5WLn /AzY8F6a `10%{"&'()- 8`] 10%  &'()-Q!`d`] 10%&'()-Q!4]
10%pp&'()-Q .P] 10% ! &'()-Q ] 10%v  v &'()-Q"KvU4 `f`@10%`$`&'()-@
`Y`10%`$`&'()- ` 310%`$`&'()- `'10%`$`&'()- '10{"10{"10{"
`10%{"&'()-KMQbmop|\@vU4 `f`!10%`$`&'()-'!10%`$`&'()-' `0s!s10%`$`&'()-`
`L10%`$`&'()- @L910%$&'()-
`s910%`$`&'()-pqrs}~nP44!10%`$`&'()-''!!10%`$`&'()-'!10%`$`&'()-'!10%`$`&'(
)-''!!10%`$`&'()-'eI+4'!!10%`$`&'()-'!10%`$`&'()-'!10%`$`&'()-''!!10%`$`&'(
)-'!10%`$`&'()-'
/AjJ*!10%`$`&'()-'!10%`$`&'()-'!10%`$`&'()-''!!10%`$`&'()-'!10%`$`&'()-'!10
%`$`&'()-'ABCfxyzhL,!10%`$`&'()-'!10%`$`&'()-''!!10%`$`&'()-'!10%`$`&'()-'!
10%`$`&'()-''!eE,!10%`$`&!10%`$`&'()-'!10%`$`&'()-'!10%`$`&'()-''!!10%`$`&'
()-'!10%`$`&'()-'/03:hL,!10%`$`&'()-'!10%`$`&'()-''!!10%`$`&'()-'!10%`$`&'(
)-'!10%`$`&'()-''!:<>?@fyeE,!10%`$`&!10%`$`&'()-'!10%`$`&'()-'!10%`$`&'()-'
'!!10%`$`&'()-'!10%`$`&'()-'yz{hL,!10%`$`&'()-'!10%`$`&'()-''!!10%`$`&'()-'
!10%`$`&'()-'!10%`$`&'()-''!(),eG+!10%`$`&'()-''!!10%`$`&'()-'!10%`$`&'()-'
!10%`$`&'()-''!!10%`$`&'()-',RZ[\eE+!10%`$`&'()-!10%`$`&'()-'!10%`$`&'()-'!
10%`$`&'()-''!-!10%`$`&'()-'!10%`$`&'()-'lP0!10%`$`&'()-'!10%`$`&'()-''!!10
%`$`&'()-'!10%`$`&'()-'!10%`$`&'()-''!iK+!10%`$`&'()-''!!10%`$`&'()-'!10%`$
`&'()-'!10%`$`&'()-''!!10%`$`&'()-'
@ABiM/'!!10%`$`&'()-'!10%`$`&'()-'!10%`$`&'()-''!!10%`$`&'()-'!10%`$`&'()-'
BCduvwjJ*!10%`$`&'()-'!10%`$`&'()-'!10%`$`&'()-')'!'!10%`$`&'()-'!10%`$`&'(
)-'!10%`$`&'()-'
hL,!10%`$`&'()-'!10%`$`&'()-''!)!10%`$`&'()-'!10%`$`&'()-'!10%`$`&'()-''!
I[eE,!10%`$`&!10%`$`&'()-'!10%`$`&'()-'!10%`$`&'()-''!!10%`$`&'()-'!10%`$`&
'()-'[\]~hL,!10%`$`&'()-'!10%`$`&'()-''!!10%`$`&'()-'!10%`$`&'()-'!10%`$`&'
()-''!tgF!10%`$`&'
&10%%&'()-'10`$`10`$`10`$`910%`$`&'()-m!10%`$`&'()-''!!10%`$`&'()-'Pwz|[:tg
F!1 9l10%%&'()- ,10%%&'()-` ,10%%&'()- LM10%%&'()-& s10%%&'()- Y
10%%&'()-z}|[:tgF!1 `10%%&'()-S 9L610%%&'()-` &,/ 10%%&'()- &3( 10%%&'()-&
9L! 10%%&'()- 9f10%%&'()-?W{Z9tgF  10%%&'()-T)    10%v(v&'()-T)  `
10%vv&'()-T) H 10%&'()-T)! 



10%&'()-T) s`&10%%&'()-5Nk(|[:tgF   10%%&'()-T) ` 10%%&'()-T)  `
10%{{&'()-T)  ` 10%{{&'()-T)  ` 10%{{&'()-T) ` 10%- &'()-T)({|}~vU4
T10%%&'()-3 T10%K&'()-3 L10%%&'()- &10%%&'()-10%10%10%
10%%&'()-T)*28@C|[:vU4    10%"&'()-z 10%] &'()-z  V 10%Z%Z&'()-z
10%m"&'()-z `910%%&'()- 910%%&'()-CGm&PSV|[:vU4  &( 10%%&'()- &9! 10%%&'()-
`&310%%&'()- &310%]%]&'()- 310%%&'()- ,#3 10%%&'()- VY s  7|[:vU4  `
F10%X&'()- ` F10%#&'()- > F10%%&'()-  F10%%&'()- F10%%&'()- 9/ 10%%&'()-7 P
o |[:vU4  Y710%%&'()-@ F L{710% R$ &'()-1 L{710%~%~&'()-1 L9610%%&'()- `
F10%%&'()- ` F10%%&'()-o q r s t     yX7  9,10%%&'()- 9310%%&'()-
&s10%%&'()- &10%%&'()-10%10%10% 10%%&'()-    0^|[:yX7   9 10%%&'()-s  9 10%
&'()-s 9 10%%&'()-s  9 10% &'()-s1 l10%%&'()- 9&!10%%&'()-^y||[:yX7
F&10%%&'()- `9 10%2&'()-s 9 10%%&'()-s `9 10%%&'()-s1 H9 10%"%"&'()-s `9 



10%%&'()-s||Z9yX7   i&`-!10%z%z&'()-L!&`-!10%~~&'()-L 3 F+10%%&'()-
&*10%%&'()- 1 09$(10%$&'()-m F(t10%%&'()-5<>?@AOsfY8   S&F10%%&'()-
10%`10%10% %10%%&'()-& l:910%%&'()-1 K&`-!10%%&'()-L
&`-!10%u%u&'()-LOWY\_be|[:fY8    93( 10%%&'()- 9`! 10%%&'()- 9y10%%&'()-
10%%&'()-1 ``10%%&'()- F10%%&'()-eht2|[:fY8    ``Z10%%&'()-f ``Z10%f&'()-f
`Z10%#&'()-f `Z10%%&'()-f1 `Z10%%&'()-f L,/ 10%%&'()-M|[:fY8
s/f10%%&'()- +s/f10%`&'()- `! 10%%&'()-  `! 10%%&'()- 1 ! 10%%&'()-
``Z10%%&'()-fvU4 `t10%%&'()- F 10%%&'()- `'10%%&'()-10%10%10%1 810%%&'()-
Ls/f10%9 9&'()-^r|[:vU4  `9310%&'()-  9310%%&'()-  `` 10%%&'()- `
10%%&'()-1 9y 10%%&'()- & 10%%&'()-58;{Z9vU4  L@5 10%%&'()-  Ll. 10%%&'()-
!v8`9!10%PP&'()-f 9!10%~%~&'()-f1 9!10%%&'()-f `9310%%&'()- ;EvU4
310%%&'()-( '10%%&'()-(10%10%10% 9&10%%&'()-1 0 10%%&'()-, y/10%%&'()- 4
|[:vU4  sZ10%2&'()- sZ10%"&'()- sZ10%%&'()- 9 10%%&'()-1 9 10%%&'()-
``10%%&'()-4 !!!"||[:vU4  sZ10%2&'()- sZ10%"&'()- !!10%%&'()- @10%%&'()-1
@910%%&'()-@ sZ10%%&'()- 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 Fontz!b'.4;@=@;
EJhQWk^di.p=vzq|fyme*2#k)/e5K<UBYHNU{[q`fFm+u2} =u\W| 2
D[l"&*.26:>lCCGKmOlSWZ_d4hlputCxs| ,[|?16OW}s
@$&(*,.02468:<>@BDFHJLNPRTVXZ\^`bdfhjlnprtvxz|~
"$&(*,.02468:<>@BDFHJLNPRTVXZ\^p$c*>@H8PUN^fyk/syo[AsYzRZYA3&(.I2M6I;
?JQY_g_p!u?D(G Go")0l5J:]B!MU^gpq|n$'o !"                





x kUSzE&"$E%7&'S*r**!-.1%2l2222)3n3333#4;44445K5556H6v6667n77778,:;
>??.@U@@A C6CFGG9HHHMMPR SvTUUU*VXVtVVV;WXWWWW<X|XX[]
`yabb>ggh}i/ll'oqrt.x%yyT{}I~xl"o-?PArjh[[+e_=a]&U!"*;Awc7n'1hEw@"z"{/
-@z>}M6U   3 c
!k!!!"-"a"""$'(*l,,,,,,,-E-m----^02346g8{888899.9O999:>:^::::;K;};
;;;;(<E<}<<<$=5==L?6@@YBVEFJoKLMNQRTW\XZ\^_Obrccfbhhii<imobpp,x}z~Ho'9PF`o&
@Sm,Xkz^<S>EJ]c{#7H\t7Xj6Zfxa&;Z~6Kcs'>Y{3G\q0Pa=Qg{R{ ,=_$8May&@\n(f/Sgy';
E`qv)Hl|.AYp;Yl3Wg|D{9Z%\X8m g35O7j:|~[ V/T8'!AP
-BJfx%Kc,3KRv$3>HZ&,Am)@FV2Z,;b"*@ex1C\e7Jaw@cnQ-MnVs,LcDQy3gP!}4K_&,Op<I@
:Wn"_ < N z      /u%Khp6Xs  IZsKoP5L)Yo%4_|%E/]zq %9qBQem ( = ` l
!$!M!n!!!!!!" "-""""#1#J#l####+$O$b$$$$$ 



%2%P%%%1&I&{&&&&'#'1'e''''(4(b((((()1))m*****
+.+:+j+v+++++!,O,,,,-:-^-y--9.6/f/////0G0T000011112282N2t2222233&3b3~333333
464A4S4|44444455/5N5g555`666667%777^777778+838k88888999U9{9997:^::::::;L;p;
;;;;<I<V<t<<<<<==3=R=^=2>i>>>>>??D?h???@?@n@@@@@AA=A`ApAAAA]BBBBBBC!C-CDChC
pCCCCCCCD(DDDfD|DDDDE&E5EZEaElEEEEEEEF8FMFSFjF|GHDJfJJJJJ,K3KKKKL)L;
LcLLLLNNNNO3OQOOOOOP>PuPPP
Q(Q8QbQ{QQQR%TUkVVVVV(W_WlW|WWWXAXeXXXXY.ZJZgZZZZZ
[2[B[T[[[[[\\?\k\]]^^^?^U^q^^^^^^^__A_l______``?`V`o```````a=aUanaaaaaaab#b
6bQbkbbbbbc3cScccccdAddd}ddd*eieef4fDfsfffffg0gghi(i?iLitiiiiijj<jMjljjjjMk
ll)m>m`mwmmmmmmn4noooop1pKp\pppppppqAqnqqqq)r9rSrkrrrrrrss:sGsOssssss
t?tXtytttttttu;
uSuuuuvvJvvvvvvvvw=wVwpwwwww#xMxcxxxxyOy]ymyyyyyz3zizz{X}z}}}~~?~V~_~~GVh!:
C[tHNg &Kh([1&.L&>p"Pm1[g#Lm-EV)B^#-\;
wZx7Sf4Oc0Dr}-Hr3^(Y|(/=j-h9h0Y~=\V+Gv*>x
>M?h0=\,Kw#Z/L]l)6]iyGr3Sd}+?Tf7a|'GMTy1:[r$6KQdw)>EVcx1Ghs%CWw8Q`}4LTd!W-K
T3JkAQk2RZq2Kn~*h%>]z&M
2_.X|*D[v0Yp0YpKcS~?Qu.Yv2Yz?a5Hbv-Td$Mo6L[-[5Kc7Kl;Zt(b{Xt%5\7Wi
AJ~0L[(Dnu6Sa(U` 5E3s)Acy0J[~*?O$=f#Efx)B}IQtz0GU}'BN`r*Vm} KdvCPj
2KZ!L.9Tr ?e;Q -f8J $1Ge%NhEYsu#HT{ !Eck@FY/KpA:y,B [z(CV7o  |Oe;4 "
!"#$%&'()*+,-./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{|}~6Times
New RomanArialCourier New"h Root EntryWordDocumentJ*
!"#$%&'()*+,-./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{|}~   !"#$%




