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a Figure 3 (continued) Rt RZ R3 R4 R5 R6 R~ RB Activity \

| C50 < 100 nM XZ CH

~y~y~—~ - Od-~~
/ | ~N\ | CH3 8r a~yy 1C50 < 100 ﬁCH//lN
Cl~yy 1C50 < 100 nMXz CH3 / . NHZ Br ~ /CH3 ~ ~ cl/~ | R&sM /1 ~ s
cHa Ntii X~~CH3 ~ ~ CI~X, 1C50 < 100 nM\ I Nx, cH ON 'v WFigure 3
(continued) R~ RZ RB R4 R5. RS R~ Ra Activity -~ X~~\Cl-~ ~ ~ F~yy tC50 <
100 nMi / 1Gct~ NHZ\ » ~~C/~1C0 <100 nM/ I . ~N-Cf'la | Br 1C50 <
100 nMHaC/ ~~ ~* X4 NMiz Br \ ~ ~~C~~ 1G0 <100 nM/ I NX, cH \ HC
~ ~" yy~C~ 1C50 < 100 nM 3 ~ /
g = g g 3
2 le ® @ ® ®
g L = = =R =X
<8 3 @ ™ &
A A A A i
= = = = S
va
o
4
T |
=
E i) m - I" =
B 5 5 S = S S
o [y o T
o |z \z—% \z'—g 25 Zz—0 Zz—0
g / / / L/ prmend
> by ' X d
& > . :
n >
oo QLo
©IL 0—0 L
X' ! ! b »
2K ( ( ( (
O [$) o, O o,
T T T T T
5 g X S a
il
[#] O O [&] (&)

20/90



/[ 'Yy Br . D6 Q wO Ftgure 3 (continued) R~ RZRaR4 R5 Rg R~
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| G50 < 100 nM H3C~~ ad ~~CHs / | ChHs

, ~/~ 1C50 < 100 n% NHz 1 C50
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R- RZ R3 R4 Rg R6 R~ RB Activity / HC X'

~~xr~CI IC50 < 1.00 nM3 ~ \ /
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b OFigure 3 (continued) R~ RZ RB R4 RS Rs R~- Ra Activity y~ ~ C/~ IC50 <
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i | sr y~ ~a-~ 1C50 < 100 nMI~ ~ iJ Xz wx c~ NHz 40 BZAPRNZ%FIQWES
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S.

O Figure 3 (continued) R~ R2 Ra RA RS R6 R~ RB Activit

HSC~~~~/F~~F
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| 1C50 = 100 nM1 uMHsC/\Xz i ~o'a ~/." CH3 ~ ~ X, X-\Cl 1C50 = 100 nM 1 uM
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0 Figure 3 (continued) R~ R2 R3 R4 R5 R6 Ry R8 Activity ~C N~~ Cl/xr 1C50 =

100 nM1 uMXz CH3 ~ I HC3 X~ FFF G 1C50 =100 nM1 MIAPRI—QW-- , CH
3 ~\ N3 H3Ccry I1C50

I\

= 100 NM1. UM H3C "Xz ~ cH, ~1 Br y~~C -~
IC50 = 100 nM1 uM/ NH2 I1C50 = 10D nM1 uM~'2~$t~J / H NHR2 0 00
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\' ~ HQ N~ ~/~1C50 = 100 nM1 uMXi CHs ~* ~ NCHs ND .~

O Figure 3
(continued) RZ R R4 R5 R6 Rr RB Activity 1C50 = 100 nM CN~ ~
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tC50 = 100 nM1 uM/ H3C ~Xz /| ~NNCHa | CH 3 O Figur

?(g(continued) Rt RZ
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a OFigure 3 (continued) R~ RZ Ra RA RS R6 RT RB Acti vi
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HaC~-N~-~ Cl ~~ 1C50 =

100 nM 1 uM Xi
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HaC/~Xz i Hal a0 O Figure 3 (continued) Rr Rz R3 R RQMRS
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| CHs ~~C~3 y~ HBQAN~~ Cl/yy 1C50 = 1 uM 10 uM/ \~
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y~ 1 / ~N~CH3 | CHs H3C ~~CI |C50
UMHc~ Wl r j NBy~ ~ ~\C f
F(gure 3 (continued) Rt RZ R3 R4 R3
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RZ R3 R4 Rg R6 R7 RB Activity tC50 = 1 uM10 uUMCH3 HCr C3 F\ ~~CH3 1
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4~ O Figure 3 (continued) F2 RF2 Ft ft
uM 10 uMy~~ ~\0~ ' N~CH3 \ CHa | C50
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N O Flgure 3 (continued) R~ R2 R3 R4 RS R6 R~ Re Activity /| HaC—~ r~ ~
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NHz ~~CH3 1C50 = 1 uM10 uM/ yh 9r ~~~a N Figure 3 (cggntWQeﬂé F2 RR ~
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HaCwWN | yy \ ~ CHa ~' ~~ ~~CI 1C50 = 10 uM 50 uMHSCXlg2[AE~ N~-C~\ | G
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GI1C0 =

10 uM50 uM |
uM 50 uM Xz CHs Cl
CHs H3C~yh ~ ~\CH3 ~\Cl
(continued) R RZ R~ R4 R5 Ry R7 Re Activity H3Q\ ~
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Rf2 R~R5 RRB- Activity -~-H3 ~ ~ ~~ [C50 =
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Figure 3 (continued) R
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Figure 3 (continued)
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J a OFigure 3 (continued) R Rz R3 ~

_ RS RRRe Activity H3C~ ~ ~ -
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Re Activity G/~ Ki
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Flgure 3 (continued)
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X, Br
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O Figure 3 (continued) RRz R3 R4 RS Rs R~ Re Activity X'

X a~X K <
100 nM Xz CHs y NHZ F X X Cd/X Ki
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I NHz F

CHI

/

~
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(continued) R.
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Figure 3 {continued)
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O Figure 3 (continued) R~ Rz R3' RA R5 Re R~ RB Activity Xz~CH3 F ~ F ~~
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RS ~ O-RR- ~/ NHz Re Figure 4: Asymmetric Synthesis O-H ~R~ ~O NHBCc
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| / NNR2 Rg 8r Figure 5 R5 O _Rs -Rt NHRI1 / N", RZ EtOH ~*2 Rg ~~NH Rg
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Carbamate Synthesis R OR NI / N~R2 Rg Br U Figure $c:” trea’S*R5 O Rg
N~-R'" R~/ NRR Rg Br R OO RA NMHZRI \ . RS-p~Cl / Rp EICH ~
NEt3, DCM Rg ~~NH nthesis Rs ORp NHZ\ NRts N=COi -RR2 EICH R~ | N~
NEt3, DCM Rg - ~ NH 1$ Figure $d: Prinmary and Secondary Ami ne R4 Synthesis
Rg ORS \ NRt HZN.~.NHBOc RR R7 | N~ EEOHRg Br Rs O~O1 \ NtJ-R 1
R3"Cl /| ~~J~ ~~; R2

= = = = =
pu | = 3 =3 =
D 5 N ) D
z 2 = 2 2 =
2 ls 3 g g 8
g 7 b bl hand -—
I u " i 1t
L } (4] (] [oin ) [w]
38 3 8 8 8
i3 ~
0
> ] o
|\ / /
(&) & >
Kl
g |F
=
g
s I
5
o
[V
N 5\ o E‘E\ B %\ . :5\ .
-
o /—/732: z—0 > 5 35 Py
% % T R <
o : : w
Q
N
o
> o >
o
¢ ( ( {
T ol T
ol > o ¥ 4
O~ |0 |O | [

53/90



NEt g,

RI'\ N/ ~RR2 Rs
N-RZ R1 / N~Rz Rg ( ~N-O Rg (
HCl, THF R~ 1 / N~Rz Re tt'nN

DCM Ry (=sNH INHBOc RS ORs \ NRt R |

-,nN /'

O BocN\

0 H\\ R3 evpo

Rg NR2 RN'/O ~'a O m5mc)
~~nN-O BoWN. R3 Li HVDS MHF ~ HCl

' Rem NHKEZﬁﬂHSém&s 0 R NR

Rs ORI

. A<, A%Y/<A. ) [ A. FOA. cRA. cj A. cf A. A. FcA. cf A. FgA. FUA. FI "A. cA. FRbA. )R, A. F5LA. A u
A. A FoA. F! A. FOA. c5PmA. 2A.\A.cl A.) A . cRUA. cA cA. )i A FO&A. FQA. cA. cLA. ci <A ForA
.FA. FA. A. A . cOA RA. A. A, A gA A FI9f A. A 1 gA. gA cA. NA 5YA. A - A OA cLA c5BA. )5y
A F} A. FA. cRA. c5f A. ?A. FOA. )A. , A.) 1A F) A FI UA. Ff
A. ) 08A. U. AYA. RA.RA. A )A. 5A. 5A A )1 ?A. ) A. fgA 5U. As. A<d: v45 VC
(p?q=xpx8a8~0" <xppf8v8>8>xt|>p|078x|7q

<q?ppp O0pq00<p?00??pp?ppap qp 8sp=L?p??p ~pppp<pp~pO0>p8p?pp<p>| ~qp>| <>| | ?| |
| WW>~>?<>x>>~| 8>yp| <<| <[ >x| >>>| x| xp>xg>0" 80<p80x" 8p? ?" " 80 8<8;
tC (> >BRRR>8~8~8<93227>x] <?| | <x>| Ox><~| x>?>>| <>>x~" "8 8

{scaqg<: M 45

8@8888<88p8"

x?| $:i!<45 C
, 78?7~>x><| 87>

00pp8p| Op>8| xg&
>>8

ppppp~| ?| <[ /]
>@| >?:145 C
(| >| ?<<<<<?8s

8" &
papapapppppppppppp
s (

’89

EB 8 8 8 8

p>pp " p
| >x?x~ ~888

\/_

§8>q8>8| 7<>
'8>8°8°8' 8’

10
%%}>?~>>>?|

7| 75> B

)
>(1’3>>x>h<~~?|

B8 " 8888’ §
Lp p p>@0
80ppOppppRE

x>8xl~7<p hay
>~>| x| =
%;8‘0‘8‘8‘0‘

28||~x>|~|>x>><

> ~x 88 p8° 8 89
4 8888x800000880

30800pppp p P p
o

(8] N
>g9~c| <g<p |

gaa

"8

t~{w ~0a0 O0aOfOalapa
S~x| >x8<ppp?pqaddy
P ppp p<p<08>489;
?\ 8\
$00001088?0py
P PPPPPPP>7?< >
[Te]

\?0\\é_3p

acccc?<xg| >>>|

8 8800889880080

Oppppp
<>x<?|

8888xxp0300>8| >

80| p! 8>g8" >| 8

B> ~
x88p| x| ?8x> >{F|
C

><| >8<x” 8 °

p 8 8 88888
pOpppPOPPPPAP

88 8888885888
kpppqqpqa pp|

55 888888888%
?| > >>[ | ?p| <~t

88<080
6: |45

|1 ("~ @888_
Op0x88| 08<>>|

xx088xx" a?0| p3

‘fﬂo
>Lp
=S

?8x000p” 000
7> <8 8

B
T
Zo| 5[ | 2| >2

X%

c 3 8888
#+ <a0>?p<p
| > ] <>| | x

stsiiRsis it sistststsgstststs)

23| px| ><8p<pxp>
h<$88> 8pA8’ 8' 88

falaYaYaYaYaYaYaYaXe)

N

0000

b1Rpap

8

80 808P8p
g<psx| pwxy
88888888x

\\\\\\

OpOp8p

~<~>| >
x88811

0qqpppp” x2. >| ]

0| x~<?><<g| p0d3

44(4<| ~>8% 8p¢
?S>?2CX>><E>~8H>

109qq111gqgqqd
>p<8~| <x  9a¢

8
<hnal M1l \’Dr
PO =0T

PN [l
F~ (UF << apu

qqqqgqgqgqgqaaa

S;
Q(Xx>}>llﬂ

OoooooooppAuuup
52 pX~<x>~<?| >>

bl >>>01 82s| en0=0
I I N T L

nnnn

| ?

8p8° 8° 8"

8°8 8p8 88" 8¢

pPp pp p PE X |
(| 0<<<888Ex8849

8818888872 <x

Bl p<| 2~ ppppps<
88888888<2| : O:

?>|<‘?|~>
| xh>p>| | | | ~
p9_spy8<p8p

:?p11I§I>>>X>ppp
>Xp  ? aaaaa?| | x

d

gsSpwp-~ 9010/ 9x; 0

y C

ppp08>8C>5Tv9}
0>~?p8p>~p0x07
88xp 00 p ><| |

<| $77?| ~>~??| ~
ol 7<) x<@|

é?|>>~ >§§q8

’7>|
p8pp&2p888c
>8>?6§i

bl

2802988<8

)
D

88&§8<\

88808

Ra

Re

Ry

<
<??
O
il .
o
(]

54/90



vC

- <<<xx8p8|88<8<7<<p808p8<7>>|>8 | | | <<~08| <~>| pxp8x<0~
8>| x8?x8p8” " ppp808888<80~8??798y8<B<B??>~Xx>>~0x>>~~~?" 8?
p7<<<<<<<<<<<<<<@x>| ?| ?| >~| >g>| ??a| >?>| aw<8??

Bt i

SxW<8088" 8@8pD: P45 C

s=8s8~88~88]|
x|8> | >pp8

(?ypOx?x8x88xp| ?ppp<pppp<| Opp<p99p9p8 p9 uppxpp8p 9p 9p9p9p 0 8889gpp00<p00
T p>px>p<?x<px9gx8?0888x8p8p80888x80888p8p8p8888x8xxp8p87080080x0001| x00' >80
0><x90>" 80| >><0| O<<p>ppxxpxp>>p| pppsp?ppp! 98p8p8p<p| pp>q8s~sw | ~<| >xx8x>x8~
<xp8| > | x?p<| ?>0<8>" s<qQ<qss?ss S sssssss??cqa?p0 88?pppp<ppp8<<??

<>QUWgs! -

14?FLUhmr {uoi d\ WR] ¢c" a] caD] ca] cal] cal] caU] ca] caU] ca] cal] caU] cal] ¢

a] cal] ca] calU] ca] caU] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] ca] ca] c"a$(*, ;
?Kl t | yt nhc"XS] ] cal] ca] ca] cal] caU] ca] caU] caU] ca] cal] ca] caU] ca] cal] ca] cal] ca]
cal] cal] ca] cay caU] caU] ca] caU] ca] caU] ca] caU] ca] caHI\/qu| 8<ngv{ qu gb] XRU] caj

ca] ca] ca] c( a]jcajeatcalcattqaicatc atcacaicatcale éba] cabrcajcablecatcaby] ca
] caDU] ca] caD||; ] ]ca]caU]CCE;CExlA bi{ls / 1 3
#LN{qugb]XU]ca]Ua]ca]ca]céﬁ?ca]ca]ca]caL]ca]caV]ra]caL]ca]c tﬂca]ca]ca ca
] ca] ca] ca] caLﬁ;c Eca] ca] caU||&] ca] ca] calZa] ca Y uwB8x & |=
<@x™d| vqgl fa[pUJg] caU] ¢ a] dgU] ¢ = =] =
a) ca] cal] ca] cﬁ ﬁ] ca] cal cat;]] cal] ca] ca ‘I(I“:&a] c.ajJca J]l'ca] ca] c&aj ga] ca] ca] cal c
a] calU] ca] calcia] dal ca dy}p o o o Q
xz$&( . CHI>@t pj §&2TU] U] ca] ddl] ca] ca] caj@a] cal] ca] ¢8U] ca] ca] cdfxa] cal] cay ca
] caUl c a] cal] g—4 é
@XzZ) +yTX~yt n} dAYTU] ] ca] cay] ca] ca] cal] ¢a] ca] cal] ca] ca] ca] caU]ica] ca] cal] ch] c
aU] ca] cal] ca] ffal] ca] cal] ca] cal] ca] ca] c&] cal] ca] ca]lca X: Anp! $&;
{upkfa\WJ] ] c] galical calcal.cajcalcalcaUfcalcallcaldalcalcalc caU
] ca] cal] ca] ca %a} ca] ca] ca] gaf ca] ca] cajjc 5
684G KNci RT[ *sYRTX[ pt d} xsnhcf XSU] cal] calica] cal] ca] ca] ca] ca] gal] cal] ca] ¢a]
c$alcalc a]caUca]cal ca]chURx a]calca caU]ca]cﬂugca]caU]ca cajc a
dgnv| 2eg557 C{H mo
~xsmhb] XSg| ca] ga] cal] ca] caU| ca] cal] ca] daU] ca] ca] cal caU] ca
WV] cal] cafcaUlical ca] ca] cal] ¢a] cal] ca] cg] ca] ca] calgca]c, a]ca]c|a
IMQOrtt!Hig ! T o w Wgkfiav VO cUj caj Faj caj caucaucajcadjcyg] ¢
a]ca]caU]ca]caEca]ca]ca]ca](a]caU]ca]ca]ca]caU]ca],aU]ca]ca]c ] caU] ca] calica
" # #1EH T #]#r#t#{#############$$$$<$>$@${vqk a[ U] U] caU} ca] ca] cal] da]
ca] ca] ca] %] Ca eattcalc&geatcaicalebatecattcaltatfecaiecalecgiecatteatcat| ¢
a] ca] cal] ca] ¢4 F$I SLENSCS$$$$9046 % Y0 YEIIVREEEESE
&" &7 &&&&&&&E&Z U ] ca] ca] @g] ch] ca]&a] cal ¢ a] cd] ca] cja]
ca] cal] ca] ca] ¢ ] ca] ca] ga] ch] ca] ég_ug:a e e SRR S 0 ({
(2000 & a\ a] cal)] ca] ga] c" a] ] ca] c@-eq] cpU
] ca] cal] ca] ca] >€9 %] ca] cal] £af ca] cal] c4 ca 51¥);
) >) @ B) W A* F* O Qf ***K+O+F Y+mt++++ R4+, T
F, ~ysni d*Ykf a Vﬂ]]]caV]ca]ca]c>a]caV]ca]ca]ca]ca]ca]ca]ca]ca]caL]caL]ca]:a
] ca] ca] ca] ca] ch] a]ca]c"a]capca]ca]ca]caU]caU]ca
Lbye i kol e s, -tV X-Ze - - ..96|wwnhb]kaa\Vb ]
ca] ca] ca] ca] c&fJ cla] cabisal capc ]al ca]c Y5 a]
ca] ca] ca] cal] cdq] cé%‘?l%‘.'@}a‘” Jl{gj@*
J.Os.w....6/ Y L] [/ Q0DLOSAE0CQ 030N] £y : a]
caU]ca] caV]ca]¢"a ca]ca]ca]ca]ca]ca]ca]ca]c@h]caU]c aU]ca]caV]ca.
_]JcalcalcaUcal¢a | = >
SOXOOOOOOOOOOO(QOllcilllllll.1 R22222} b] Xkf a\ ]1ca] cal] ¢a}cCa] ca] calic
Aa]ca]ca]ca]calﬂ(:aﬁica]caU]c$] a)J ca] ca] call ca] ca] ca ca]cBa]ca](d{ca]ca]ca\]
caj ca] ca NS m
22" 33333333333 ) CCC} XSt :Il_Zbrjl \,a] ba’] G a] ba] L'a] c& ]
. ca] ca]c&a] cal ¢ a] cal] ca] cal] ca] caUljca] ca] ca] ca]
ca] ca] ca] cal 666
T&7I 77777777777 { alU] calc
aU] ca] ca] cal] ca céii%Tca]ca
cal] ca 88889QY cU &<

35/90



aJca]calcalc a]ca]ca]ca]calca]calcalca]c
' a] ca] ca] ca] caU ca] ca] ca] ca] caV] ca] ca] ca]c' a] ca] caj ca] c

a] cal ca] caV] ca] ca] ca] ca] ca W] c

a] cal] ca] ca] ca] ca] ca] ca] ca] ca] caU] cal] caU] cal] ca] ca] ca] ca] ca] ca

@ @@ @@@\AAA<AAACAEAHAJA  AbAeAAAAABB6B8B<BcBeBhBj B{ vql ga\ Vid_ZU] U] c

aJ cal] ca] ca] c"a] c"a] ca] ca] cal] ca] ca] ca] cal] ca] ca] cal] c

a] cal] cal] ca] ca] ca] ca] ca] ca] caV] ca] ca]cajca]calc a
CCcceceecpor

j BBBBBBCCCCpCt

PR 2004

Dy DDDDDDDAEpEVEEEE} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca
U] ca] ca] ca] ca] cTa] caU] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] c$a] ca] ca] ca] c$a] cal
ca] ca] ca! EEEEEEFFFFFFFNG GhGqGGEEEG
HUHZHy HHHHI ||| ~xsrhe] Xi d_ZU] c] cal] ca] ca] caU] ca] caV] ca] caV]ca] ca] ca] ca]ca] ca
Ul calca]cal calcal.ca] caUl cal cal calcalc"alca] ca]calca]calca

[1,1mqll 1J J<J>JAJFJ[ K_KbKnKpKr K&* L1LLLLLLESMGM MM vallgb] W d_zU] U] ca] ¢
a] ca] ca] cla] 3] cal] ca] ca] ¢a] ca] ca] cay ,aa] cal] ca] é] cal ca] caU%ca] cal] ca]rcal] c
a] ca] ca] C%Lj] ga] ca] ca] ca
nMVIVVIVMIVSRISNNNF Og Qu Bl PHPYP: PPPPEPZQ“Qzupkf § Ui d_zuy] c@ caU] ca] cajcalc
alcalcalc Ea] cal] ca] caVYEca] cal] ca] d&] ca] ca] ca aU] ca] ca a)J ca] ca] ch] ca]

~ cal ca] ca cqu il n n 1

" QaQr x QQRORERYR] RRRRRRRI®SSSSSSSSST | LVNUU| wrinc™Yi d_ZUUe] ca] ca] cajcal ¢
a] ca] ca] chy @a] cal] calU] ca] gaU] calcalc a] ca] caU] za] cal] ca] ¢ caJcalc
aJ cal calca] daJ caJ ca
UWV: V<V>ViFzZVWWWWVYWY_ W YYY~yt ni d_ZJli d_ZU] ca] cg] ca] ca] cauj cajc
a] caU] ca] ¢a]lcal] ca] ca] ca]ical] ca] caV] cla] ca] caU] ca caU] ca] cay cal] ca] ca] ¢al] c
ajcalcal ca Y|YYYOOr Y. YOY IY<YL,YI:YLJYJ YZY YCYEYZFYYYYYYY, '
Z?ZAZDZFZ+yt p¥e ZUi d_ZU] ¢ caU] ca] ca]cajta] ca] ca ﬁ’U] caj ca] ‘a)"ca] cal] cal] cau
] ca] cay ca‘?c ali,cajc"alc @ aU] Cc a] c caJ ca]c” aUl ca] ca :
FZ[ZF[ P[R[T]r_ X[L[_{t[[[\\\\, Y L\l\l\\ﬂT\J 5] ;
1?1 Bl & Y] |1.PPV*\ ~~yt oj e  [MU] ] ca] ca] ca] ca] ca] ca] c4] cal] ca] ca] ca] ca] ca] cd] ca]
caj ca]‘E‘ca] dal €a] ca] ca] ca] cp] ca] ca] cal] cal] calU] ca] ¢a] ca] cal \ M2 Aphelri AN
HRTaNI @D Gl NQU aluoid ZUe MW calcales Ul ca
]cal cay] cd] cq] ca] cal] ca] chY] ca] ca] ca] ¢al] ca] ca] cg] ca] ca] ca] ¢a] ca] ca] caLr] cau
] cay] Oua a|x
aI\/aSa\&Xanha bb” bebzbbbbcBc7cveccececddAdCAEdCIQdd]lwr | ga\ W e” [IVU] ] cal calUlca] c
ay ca]"‘ca] cia]l ¢aU] ca] caU] ca]ca] caldl ca] ca] ca] ca] ca] c@'ca] ca] ca %ca] ca] ca] ca
Ul ca] cal] cg] ¢a] ca dddddddddde =
ee(e+e7eAel\bleceke~eegeeege wr | fa\ YA ga] citU] ca]] a] cal] ca ] cal] cal ca]
caU] caU] calfedU] ca FcalUjjca
WV] cal] cal} cd] ¢ ca] cal da Jc" du ta] cal caeeeeeeeee eeeeff
fffaf(f*f8f ?flSkhfjfqfsffz b\ WX a\ ¥Q U]ca]caU]“
U c*al ca cattcalcatrgattcatc® :lU] cratcabltal ¢
alU caD Jcal claU caUca]caY caf fffffffflffffffgg ggpg

! ) X X U] ca] cal] ca]cal] ca] ca U] c”al] ca
U] c”a] cal] ¢] cal] ca Ul c aU ca] caU] U] ca] ay cal] ¢ay] calUllca]
cal] caqgggg gghﬁhw b@@b&mﬁ @@—LH@@&@&U‘ daj c
aU] cay caUfcalJ] ca U« al cay cal ca]c aU]c U c calcay c al] cg] ca
Ul caU] caU] ¢aJFaU caJ caU caphhhhiii1 ™ 1-]71 6| ;
i <i =i bhmhzhhhhhhkhh} wgke™ ZUf a\,VQ gaU] c] cal] ca] caUllcal] cal] cay] ca] cal] cal ca
U] ca] cay ce]ﬁcg‘a aJ caD2] cajc ca] cal] ¢aU] ca] caU] galf caUl] ca] ¢alfca] cal] ca
.WIB!'s 109%W&) () -s 109& (]-A 1s
109%&' () -s1dowwg §).- @ 109%& §)N\! #109%& () - v! - LzX6! 194$RE0%WE ()i- fLhH,
| 109&' ()-D{GLO% T & ()--10"/%\»&"(L—-! 110(V%' ()--1As 10%F& () -1 Unmopqgruj @1
Y10% u& ()-| 10w 10w 10w s$10%& () -, <Z109&' () -! =#ic 10%& ()
Is$P10% z) zi&' () -fzX6] _@ 1Q¥AAL ()-) !'#AHLOYP?P?& ()-!10% u! udl ()-)
@0% u& () - 1@)_'\ X . X

. N O 1O 1O

56/90



\ 10% u- u& ()- (AK WUBj _@ &10% u& ()-! 10%q& ()-) !n# 109%& ()-) !

10%y-y& ()-) 'L 109%HH& ()-) ! 10%ql & ()-) ‘gg APR 2004

1t} 9 _@\#MLOYE ()- @ #MLO% - & ()- @ Cgl0%& ()- !Cgl0%!é& ()’

3010% u& ()-w S, @0% u& ()-j N2@ 10% u&' () -ys- 10% u& ()- 3%0% u& ()-i #
040% u&' ()-i 10% u& ()-Mi<Z10% u& ()-!]#MO% ! & ()- @\ :! A110%i| u| & () - 4

| JAL109%& ()-4 ' HAL10% ()-4 H) 10% ()-Z, 10% ()- 10-u 10-u

10- uHOKqyz{| z[ PE: 10 10 10H=i ! YI09& ()- AL10%W/& ()-4 ! <(AL109%& ()- 4

I r ALL10%& ()-4 ! *=A110%& ()-4 | $}\: PE | H 1109W& ()-" 1110% a & ()-"!1110%
& ()-"1xl 1109BB& ()-"F10%& ()-=i 10%& ()-$, <NdpvwzY:/: 10=!10%& ()- | 110%

1= = = = =
13 3 3 =1 =
; T h) Y A T
| z I\t 2 2 z z
: = o = (=) o o
L= (=} = Q =
< | b - ~— -—
I il I 1 u
o o Q o o
N %S D ) s}
Q 3] Q Q O
-]
1]
> 5 >&
O
2\ / N
O & (@]
B
2 <
k=
&
? |
o [
i - -
E:‘; . . ; % > .
S 5 ) 5
. <z \ In z--..om 2 - \ f’
x| Z—0 e ol - Zz—0
LF] z—0
. o
b > > o b
< _ & 53
\_Z 5
)
N :(E; ><“ ){“ :E:J >{“
O Q Q
< ol oal > =l
: N ® :

5790



2 & ()-

"I 110%CC& () - "

| 110%

& () -

"111 1109%& () -

" LI 1109%&

L{>1109D D & ()-/# {>1109%& ()-/#c109%& ()- Zc109%& () - Zj 10%

EqxxVA4l :
| +H{>110%

10HL>" 10%& () - K!

10|{>110%<&' ()-1# {>11098898& () -/ #! {>110%= &'() /#|{>
& ()-/# [\ {>110%u& ()-/#{\= 10! c10%& () -
e{>1109%& () -/ #!

1011 h1109% ] & ()-!#.1109%GG& ()-!#)!S 110% | & ()-! #

1109& ()-!#! 1109RvRV& ()-!#! 1109& ()-!#
10h=! 10%&' () -!

Figure 3 (continued)

zX9. =
_h1109%&' ()-!#'HL109& ()-'# 110%

=|j109& () -
r, {>110%& ()-/#!)5i gxWb{\ =

( wxyjl: 10=!'1
AP g
10%&'() | #

10 10

3 3 E g =
A v 3 A o
2|2 z 2 Z <
2 |lo S o o =
S L= j= Q o —
< |7 - ™ —
n i i 1 “:‘)
o ] o o B
4 _
X0
> & 5
2N \ /
&) () >
o
o
>
o 2 .
z—CQ
7
'3
Il"l
£ _—
o K
, x it > < x
o Q [d]
. / ( ( ¢
< = Q. 1 Q, Q.
& > T ) T
o x| >
- X
::: \ (:: \ < > < > T
& B ' O—/

58/90




a & ()-1#1110%& ()-!# 110%/CV& ()-!# [ 1 hF= 10h=!!& el109%& ()-/#
He110909&' () -/ #! e110%&' () -/ #Hc, 10%&' ()-Zfj 109%& ()- 10 10p éﬁ%@ F= 10 ?
e110%& () -/ #! e1109WE () -/ #! Hell0%=& ()-/#!| ell0%& ()- ¥ () -1 #

hellO9%NN& ()-/#Y]~_"uwzX6 10!y
7110%Q Q & ()-! 71109%eXe&' () - HLO%& ()-Zj 10%& ()- 101010 Pell0%&' ()-/#yWszX6

10! H3=! 109& ()-!; 71109& ()-!f"71109R&& ()-!f71109RR& ()-!|"71109%min& ()- X
71109 ()- ! 68kuSl

= p= = = =
s 3 jus | =2 = s
2 2 =4 2 =
z |3 3 3 2 %
2 13 3 7 S pa
O h 3ad -~ - — -~
< ] " ] 1 14
O <O (] Q O
w) uy u) uwy uw
Q Q O - o o
o
- &
< BN N
o o
3
2 |2
=
Q
L
T |
5
o
- 3 -
Z- 1 Z > 8
NE A M
& - ’ Zz—0 o == <=
=0 ; Z— Z—0 Z—Q
/ /"—/ / / /
o, 3 & Q
X > T il
&)
(f’ Wz —
S Or< 74 F et (2 1er )
aYidesa:
na ;
NS 5 S &
i
Oﬂ
> T > > >&
5
%ﬂ
VO~ 1) AN —
» > > >

59/9¢



11 A 11098 () - <! A110%>& () - <! T* 77 110%&&& () - <HFL10%&' () - V| ﬁj 10%&' ()- 10 10
10yX6uSl 1!17110%ld& ()-< ? D %ﬂﬂi
A1109D8' () - <!/ HA110%&' () - <! OM110%& () - <! A110%&' () -< ~110% n&'(

& J
~ = 11T W110%¢tLt & ()-#c109%& ()-fj 109 ()- 10 10

10>! 10%& ()-!>1109QQ ()-3 p ) <xV4~_= 111 HW 110%a& () - #! M 4W 110% () -#
\

= = = =
3 a =3 o |
2 2 = =
%' = = = =
= s } 3 3 =
|5 L o -~ — b
< iy I " I
o o [an ] [ ]
jig] ) o [te)
&} O O o
i
| O &) ><: >€‘\
o
% % 5 5
o
é o
=
e
;|2
5
I
t S 5
Iﬂ
O\ - £ 2
4 Z—0 . 05 2 = ol
=5 oy
/_/ / /
Oﬂ O’."‘
> > ] T
& o
O [ [+ OO
(%]
> > il - il
o (%] O
2| ( {
OC"J om
T e >& >&
o >
- X
&5/ X e

a0/an



111 H gh: 110% . 1. & ()-#! A 1109%&’ () - #FF10%& () -] 10% ()- 1D21APR 2004
108>! 10%&' ()-OW4_= 11! m¥# :110% ' & ()-# \ :110%&' ()-#'t1h:110% .
& ()-#1": 1109MKhK& ()-#! :110%r& ()-# H 110%~& () - #Gabcdy}uS2 1! h 110%
=v & ()-/#) ! 1109%& ()-/#Fc109%& ()-i 109& ()- 10 10 10!/: 110%& () - #6pxV4uS2
11 171109228 () -/ #1i hA1109%& () -/ # HM110%QQ% () -/ #! HN1109KK& () -/ #
@110%&' ()-/# VH1109RR& () -/ #rS1 1! HT1109&' ()- #F10%& ()- Ii 10%&' () -
10! H=" @O0% ()-!f~110% & ()-/#>RzxWrS1 11! 6hHT110%& () - #

t HT110% a: & () - #! HT110%&' ()-# HHT110% N & () - #! ?HT110%

HW 1109& ()-# W 1109 ()-# HW110% & ()-# W 1109 () - #<@BCX" =

10 10

= = = =
pn ) = 3 3
2 2 2 2
2|2 % o 3
215 =] 3 =1
[&) - -— ~— ~—
< Ty n 1 "
[ ] o fon ] (o]
1 Te] te] i [1p]
154 Q o o
o3
o
- o O (&]
o
Ve 4 %
o
g o«
E
b=
Q
L
° |
5
D
[T
n:m I("J
& P = =z 5
/—/ /_F Nz /—/
=< el v <
> o
Oy o
Oﬂ
XI
>& > >
7| x ( { {
x T T
.
& > >
- X
& 5—/

G1/90



& ()-#! HHT110%

HeE110%-k+& () -
10w yWsF1 1!
eE110%YY& () -

Figure 3 (continued)

& ()-# {\=21 1!

10=#109%& () - H>0!' 109&
& ()-# HT110% & ()-# HT1109D D & ()-# HT110% vv & ()

-K O w HT110%

1 1!

"I>1eE110%h& ()-"!! ~eE110%& ()-"!clO%& ()-|
172 eE110%& ()-"!!'eE110%CC& ()-"! T ~ HeE1109%&' ()-"!!
"I -eE110% & ()-"!!apheE110%uu& ()-"!(+,-.Cl_= 1!
= = = =
3 = s | jun )
= =4 2 2
z|2 3 3 <
= s | - ] 3 =
Qe ~— -~ b
< 1} 13 11 H
(] [} (=] (e}
[T [ty i pig)
o ) o Q.
o
o /6
>
v
v
In In '_'|::“1 Im
O U R VU
& N - - s
> X > < >
2= 0 _
= ”@‘\i @ ”@‘\_\ ’8@
. - | 3 .
>&! > .
| 2 K -
/ /
o Om (_)m (_)m
il T . T
b g T
v 5T

62/90




1 ? 11109 ()-!!1109% ()-!Fcl0% ()-j 109%& ()-
10H==109%&' () - 5>@BCyZOD9 1!
11§ h1109%6Q0Q8 () -!

1109& () -

1 10 10 10H=>!' 109%& (
1109& ()-!!1110% _

10 10
()-K 0
& ()-1CxXz\

P[1109%&' ()-!# P[110%&' ()-!#! LP[110%c& ()-!#! ! xP[110%

& ()-1#)109%& ()-

, j 109&' ()-+3>nzX60D9 1!

0, APR 2004 |

11 P[110%}& ()-1# M Q

P[ 11098$& ()-!# HP[110%& ()-!#! P[110%~& ()-!#! Za@][ 110%.1& ()-! #

; P[ 11098 1"& ()-!'#tU6 1! 1FclO0%& ()- Fc10%& ()-Li 109 () -
= | = = = =
= 3 | e 1 =
S s = 2 2
Z |2 = = = =
2 13 = =] 3 =]
Q T -— b k. aad E and
< il i 1} H] I
o (o] o (o} j=
el [tp) s ) [Fe]
Q O 9 3 Q
o
o
g |2
£
t
8
o o
o .
[V -
T o il ol o ol
O (&) 3 O
o1 o3 “ ><r
o \zwg Y 5 L5 2 )
@]
= > > >
>
o = < X
[T N\
S <O 10
[ 1y [&] —
t = m
& > 58 e
2| ( < ( (
Om Oﬂ Oﬂ Q ol
x — = il S—><"
e
e esles
2 1%
O—0 =

63/90




10 10 10! H=! 109 ()- ¢ P[110% : & ()-!#$OyxV4at Us 1! !119&&' %-h!

110%ggé& ()-h! <HL10%& ()-h OHL10% o & ()-h! 110%. & ()- h¢ 21 AOR&IGE- h~ = 1!
11§ 110% A" A& ()- 2?1 10%& ()-j 109 ()- 10 10

10H>! WL09%& () - ! mHL10% h' h& ()-h6TXzY7~_= 1! 11i1109%& ()-?! c

i 1109& ()-?!19% 110%t& ()-?! (i110% & ()-?!!-i110% & ()-?!
‘i 1109& ()-?'aB 1! !1cl109% ()-L109% ()- 10 10 10h>{"wIO% ()-H? 10% ()-Y F

= = = = =
= pan 3 3 jom | -
9 < Q Q (o)
z |2 = = 2 3
= a 3 =3 =] o |
Q — -~ -— —
< H 1 n I 1]
[wm] o (e [} o
[ins 9] Lo D w
© o ) o Q
o
o
[&)
o /L
=
5
g |
z
k)
s |
5
o
u

R4

X
U
N
CH,
7\
a
CH,
X
"l
N
HS
@

Ra

Ry
He X
H3 C/\xz

:
;

X
!
X
?
CH, %
X OO 5 @ HCu.
J
X
9
2
’
Br

G4/90



h Hi 1109 ()-?!)Ei qyWsaB 1! !!nHL11090D& ()-K! 6R L1109 ()-K \

L110%& ()- K L110% K & ()-K x 4hL110% ()-K! >L1109BB& ( gKm &[2?10%!

11 nj 1098 ()- 10 10 10h=3"Z109% ()- nL110% ()-K BL110%R<2& ? -4 s
L1109 ()-K: Al p{Y8f[< 1! Il i110% $& ()-L# SR 1109%& ()-L# i 1109 N5

& ()-L#!1i 110%h& ()-L#! i110% & ()- L#10%&' ()-xV4Af[< 1! |

i 1109 | & () -L#! Hi 110%t & ()-L# i110%y & ()-L#!i 1109DD& ()-L#!i 110% Y

= = = = =
pan | =2 3 3 3
o o [os] (o] o
-~ ~ - — ~
b ] 1 1 1 1
2|z = = = p=
= pus | 3 pum | 3 3
Q |~ -— ~ — —
< n 1l I il H]
3 2 2 B @
3] O Q O O
o
|/ N N N\
=< O (@] (@]
T o
g |~
k=
o
RER
2 |
5
oD
w

/
H,C

R4
CH
;qu 3
CH,
/(Xq
MO
H3

CH,
H3C\ N/\/x‘

R
X
7
>~ N
‘
%
P
Nas l
CH,
xSon, |
7 0
\ _
xz/\CH

Re
cN
x> CH

Ry
q&
J
? X~ CH,
X;

65/90



& ()-L#!1=Si 110% & ()-L#! "#$9;aa? 1! ! !l L110%8S& ()-! #F10%& () -j 10%& () -

10 10 10H =! wlO%& ()- 8 o Hi 1109%& ()-L#a}yX6a? 1! llILlﬂ@AAPk Ot #

| L110% : & ()-!'# x 6 | L110%R. 2& ()-!#! H L1109%& () - b4

| LL109%NVE ()-!#! NI L1109&ZZ& ()-!#8@Wpa? 1! !!] Lllo% & ()-1# (1 L110%& ()-! #
Q1 L110%& ()-1#!/R I L110%& ()-1# 1L110%} & ()-!#!1L110%JU& ()-!#@3 KLM\Ci aB

11 11 LF109% ()-i 109 ()- 10 10 10 >#=109%& ()- K6>a#10%& ()- m L110%
& ()-!#iywsaB 1! |

= = = = =
e ] 3 = =2 2
2 2 2 2 o
z |2 2 3 = 2
= b | = = 3 3
9D e — - ~— ~
< |y ] it e u
2 2 2 2 2
Q O O 3] O
'
L
WV
<
%
g ¢
b=
ki)
o™ u
o o
]
j =)
o
ol o~ .
1.5 = - - g
2o T T
& g g \Nx N X A o
Z—0 =—0 Z—
o > < e >

Rs
HE X,
%
X
He X,

e
e
g
¢
<

66/90



11 TI10%WNVE () -! y&T110983& ()- T110%AhA& ()-!DT110%: ()-_ q

DT110%=+& ()-! T110%u& ()->RT[\]~s~sh]> 1! 11j109%& ()- QP APR% 4
10S>+$v109& () -5>#109& ()- tHHT110% . & ()-!HT1109RR& ()-syzY ﬂf}> 11 111
V110%&' () -

V110%SG&' () -! V110% f & ()-! EV110%iu&' ()-! 1 V1109888 ()- F10%&' () - LRTXYZ[ |] RG<
11 111 10 10 106>~# 109& ()-HD>! 109& ()-h! PHV110% & ()-!B8V1109%& ()- 2 .
V110% ()-[pt}\:RG< 1! 111mbl10% u u& ()-D P{b110%

& ()-D b1109%& ()- D! b110%8S& () - Dcl10%&' () - Pj 109%& () - @gnv| }yX9. < 10H6>
Z10%&:' () -

= =
3 = = = =
= o o o o
>l v A *r Y
s |5 3 3 E 5
O A A — Ao -—
< i 1 i 1 It
o o o o o
w0y ) wy Te] uy
o O o Q o
o
XO
.| W >
© i/ N
> O
)
2 o
T
(o]
L
® o
=
N
[

™,

S
] o« - o

~ o X o N\
o —5 —3 = -5 5

X
U e
N
&\H
%
Lw
N
\LN
|

o >z
S o5
ol X L S >
o —_
o ool
Ly} jf) ){‘ Irq Ly ]

¢
e
¥
¢
7

67/90



b1109& ()-D b110%& ()-D! Hb110%@@& ()-D T b110%& ()-D)!#b110%

- & ()-D}~hG< 10H6> Z HHL109AdA& ()-n0 c;ﬂ<2 APR 2004
HL10%&' () - n0! HL10%&' () - nj 10%& () - 10%& ()- 10 -1020egyX6

10! W HL109n& ()-n , HHL109%& ()-n ? ; HL1096& () - n! H&HHL109% X(X& ()-n c
4H110%&' () - n! 6HHL10% <F<& ()-naB 10! W HLO%& () - 10%&' ()-i 10%& ()- 10d 10d
10dH?! Wl0%I& ()- " H1109D& ()-n 7 C H o xV4aB

10! SDHL109%& ()-#! $1109& ()-# ' 110% & ()-# !'h110% & ()-#! 1109%K K

& ()-#1110% 1 & () - #o xV5aB 10! f1109&' ()-#! =110%&' ()-#!/DHL10%&' () - #
\ y110%& ()-#! 61109%& ()-# 1109& ()-# <l > 10! f

1 110%& ()-111109& ()-vl 10%& () -

= = = = =
= 3 =3 = =3
2 2 S 2 2
213 = = = =
'8 =0 3 o} =3 )
~— ~— - = ~
< in il 1 I "
2 2 2 2 3
Q 3] 3 3] o
'
& /6 /6 /6 >{§
> > & O
?
3 o
£
c
[
L
3 |z
5
=2
u
x o il
0\ o) 0\ [l [ ™
4 > 5 5 = Z S\
=z o}
/_/ /—‘/ /—/‘ /—/_ /__/— A4
> > > > >y
i

Ra

Ry

>
H, “N X,
Hy

X Br

Ex,

o?
X,

68/90



1110% , & ()-!X"H 110%0% ()-'1110% Ut U& ()- ¢ 02 APR%R%@
| 1109& ()-'1110% & ¢)-!p<i110%u u& ()-!!111rirRg" = 10" 1t ° %R ()-!"
110%&' ()-j 10%& ()- 10 10 10p>"<10%& ()-cl0%& ()-q"w'"""""{Z8 = 10! !
1109%' ()- G 110%*& ()-' Ga 1109%N&' ()-'Y 1109% ()- \ ~ 110983& ()- \H
C110983& ()-""""ttttT7#a? 10! ! 'Rdh 1109%&' ()- @ 109%&' ()-cl0%& () -
S e = 3 @
O | = - o o
< X i n " M
O jw=)
w0 wy [Te] o j=
Q O o 3 8
. > &
o | N\ \ \
O (&) (&}
g |
® |
B
L) 0 o
o il - \Z—-——E:) e \2—5
Zz—3 Z—0O :
, ; S T
Otﬂ O!") -t
v T T > > >
o = =
f{l Xﬁ—(\ .
== |7 OO o OO
ol skl > ol >
«FF K
{ Q g { .
> & ol S8 =
' >
O 1O @j O
> > X &

6990



10 10 10H3=!109& ()- ° 1109& ()- 7T#K#t #####zX7a? 100 h 110% & ()-!Lp h
110% ()-!'h 110986 % & ()- Eh 110% & ()-! C h 110%A& () APR 2085 ,
110%AAS () - HHHHHHHHSD@ 10! 1 zr 110%m& () - xc10%&' () - c109&' () - & 10%& ()- 10
10 106>3" =109%& () - $$/ $<$>$@FSCH{\ =2@ 1 10=9&Z10%&' () - =#109%& ()-=! 10%& ()-S
zr 110%& () -x!zr 110%C] C] & () - x! Hzr 110%gq& () - xGSH$SI SNScSh$$SSIE@ 1

10!/ *10%&' ()-1!/*10%&' ()- 1! H *10%">A& () - 1i 10%&' ()-c109%& ()- 10

10$$$$906 OXWBE@ 1 1! (/*10%& ()-1 W*10% (& ()-1!q

7/*109& ()- 1! H *10%wW& ()-1 /*109%& ()-1!/*109& ()-1' % % % % YOYEIKIBKVA

=
N 3 3 3 3
z 3 : 3 = 3
3o = © = =
él) g tl n 1
2 o ) o
8 8 8 3 8
«©
- O 3
14 >{* /
Ve
g o
£ o
T
Q
L
o w
@ o
5
2
u— -
5 e = > '
o N\ = = U\ il
o z—0 \ - =0 -
- Z—0 Z—03
/ O/ /——/ (_)/
> < x el = alf
Lor ]
* ‘ ()
(e e O O [
> x >& ek
o' > <
’ S \ {
Om Oﬂ 'S
o & = >3
O
- z
x > . —O
< > / — - >

70/90



1 10°10%8&& ()-"1*10% i & ()-"i MLO%&' ()-)10%& ()-)10%& ()- 10 10 )
109900080KVEXVA 1 | *10%& ()-"!1q*109%)& ()-"! *10988& pzwmm&-().-
*109&' ()-"10*10%&' ()-" YR&8&&&& & @1 | F10%&' ()-F10%& ()~ 10 10
10S>"109%& ()-H> ' 109& ()-D! Sa*109% F* F& ()-" &' &7&Y&MEX&&[9~ @1 !
TW 0% ()-11i W10%m& () -!! ~W 10%&' ()-!! 9N 10%

& ()-10j 10%&' ()-F10%& () - 8888888y~ @1 ! hW 10%EE& ()-!!

W 1098 ()-!! W 10%ba&' ()-!! W 10%&' ()-1!)W 10%p& () -

HW 10% & () - ! &&E&E&&&&' DC 1 | hW 10%&' () - HF10%&' ()- F10%& ()- 10 10 10>#

109 ()->110%& ()-h"["I"""""yWbC 1 ! e*10%p& ()-"!
= = = = =
a s =3 = 3
(=] [ O (o] o
w2 e W w2 Q2
2 |= = = =. =
= |3 3 =i o 3
H o o o o (=
<< 17 ~ — ~— -~
1t i i 1l ||
o o o (] o
te] [Te] 10 ) i}
o o Q & o
&
v /5 ><<
> (&)
o
g g
S
@ &
5
=
LL -
ol & il > el
G - 3 o
Z—0 z—0 =3
S / /"/ / /
O 9 O,
> bl > ol o
* W, ¢ )
* A O ) [
ol 7 5 5
o < b il »&
Q /
T > puad > >
i
5 O
S 8_/ > >

71/90



e*109%& ()-" Ce*10%B& ()-"'!10e*10%& ()-" Je*10%& ()-")!e*

(CCCCCf\ QR 1!

) - x!

10 10 10S>i ! 109& () - He*1096& ()-"!
e* 10%5GS&' ()-") ! He* 109%&' ()-"((2(z((((~\; QF; 1 !
PHea* 10%@a& () - x! ! NHea* 109& (

e* 1%1%@ A .

wea* 109 #1 & ()-x! ! Eea* 10%& ()-x!j 109%& ()-c, 10%& ()- (((()()*)zX7QF; 1 !

ea*10%g#q& ()-x!lirea*10%& ()

- x!

ea*10% & () - x! | Hea* 109%x& () - x! | @a* 10%==8& ()-x!!! Hea* 10%& () -x!*)5);

)<)=)>)BwWya? 1|
ea*10% 1 & () - x!

))))xLx, >

xV5a? 1 !

| cW 10%&' ()-!Lj 109& ()-Ccl0% ()-
pHW 10%==&' ()-!!

10 10 10hS>"109%& () -
W 109& ()-!!" W 10%& ()-!

“HW 10% & ()-!!EW 109 ()-!!4hW10% | & ()-!, *A*F*L*MNFO- Q f*t Us 1 !

i j 109& ()-Cc109%& ()- 10HLOHLOH |

W 10%48 () - !

W 1098 & ()-!! W 1098 ()-!f*****x*x*xxWstUs 1 |11 \W 10% ()- q
PHW 10%pp& () -q! ! 8W 10%&' () -q! ! W10%&' () - q!

W 109@& () -|q! 1ZOW 10%& ()[=! ** +, FCTREDAWIBT Us 112
1 HELL/ 109&! (-2l * W 100617 ()-q! |, WELO%&' () - q! [T wHW 1098S85() - ! !
: : 2 : 3
T |o < o o o
< |- -~ - ~ -
il 1t 1 1 ]
8 8 g g 5
o
& O [&)
4 4
g o’
2
b=
8
P g
B
w,
§\ f 5\ ] %ﬁ o3
o e P -+ N5 -
/_/ /_/ (] o
4 4 G 4 &
o0
o : 52
=
o—0Q
& >
/ / /
O"“ O“'J Oﬂ On Om
T X T T T
b > >
o » >
o e 9 Wt ;
oO—0 Pl a

72196



W 1098 ()-q! ! HW 10%&' () - q! OFR+S+T+U+Y+mr++ > 1 1] 0

gVa* 10% 1 & ()-"1[ Wa* 10% ()-"j 10%& () - Fl 10% ()- 10 10 Y2 APR 2004
10@=6#10%& ()-+++$, F, V, ", xV5_ > 1 | \a*109& ()-"! (\a*109& ()-"
HWa* 10%&' () -"1Wa*10%&' ()-"! N Wa* 1099 ?

& ()-"1oVa*10%)& ()-"",b,c,d, e, i,k,,,b@1 !

W RAe* 109%&' () -i #| j 10%&' () - HF10%&' () - F10%&' ()- 10 10

10H >SH10%& ()-K,,,,-' -1-{Y8b@1 | Ae*10%~& ()-i#! (Ae*109%& ()-i#

Ae*10% {f& ()-i# Ae*109& ()-i# K Ae*10% & ()-i#

Ae* 10%R& ()-i #1-P-p-t-v-~---- XYNC8 1 ! 10 10

10=P" WL0%&' ()-!| Ae* 109R&& ()-i #

DAe* 109% & ()-i#- 1 Ae*109% ) & ()-i #! Ae* 10Y&' () -i #------ . A<NG8 1
= = = = =
pm | =} 3 3 pas
3 3 3 3 3

zi= = = = =
=z |5 = = o =1
D jo [ 3 o o (o]
< v - ~— ~— -—
Hi] 1 [ {] 4} H
O [w] L] (o) fon]
10 ) [Te] [ip} [Ty
3 8 8 8 8
v
> O Q O
L &4
3 |
=
=
k)
S
)
=
> >
v -5 5 —O \—\ X \*\ x

X
1 _CH,
N

<>
:
@,
5
4

&

/ / Q3 (&)
<. <. Q, \ N\
ol s T >& >&

5
m‘-' L]

L < «© < o3 > % Q

O—/ %—/ o—/ *» X g Na

73190



| 11d*10% ()-0!!70d*10%& ()-O!! 0
d*10% ()-0!|] 10%& ()- Ff 10%&' ()- Ff 109 ()-./.3.]1.e.p. q. YghPR 2006 1 10
10! d*109& ()- 0! 'hd*10% i & ()- 0! d*10% & () - O!

d*109%&' ()-0!)!d*10%& ()-0!lr.s.w..... / pN, 81 L*109%&' ()-"!*10%: h: & ()-" °
*109& ()-"! T*10%me ()-"Fj 10%&' () -1 10%& () -

10// 6/ 8/ T/ bl ~/ zX6, 8! L1 *109%v& ()-"!1 *109%& ()-"!G'10%} & ()-"

*109% (& ()-"! (@ 109%& ()-" @ 109AS& ()-"~///1/1///uS1l0

W 10%CC8" () - E#! W 10% x, x& () - E#F10%0&' () - 10%&' () - 10(( 10((

10( (! (*10% (& ()-"//0, ONOXOX0zX6uS1! !

W 109%n&' () - E#! HW 10%1d&' () - E#! ' qHW 10%& () - E#

AHW 10988&" () - E#(! yW 10% & () - E# W 10%&&&' () - E#x000000000} r g\ =!' ! c10%&' () -
10d 10d

10dp>! 10%1& () -! 7W 10%z& () - E#HW 10%1& () - E#! W 1096KX& () - E#0001101Y1~\: g\ =
111 D109 [)-|J 5F 109 (J=1 *TOVGARC()-T1
* 1008 ()-! ] 10’ () -c109%&{3) - Y1al111[EyX9g\ =! | H§S! 10%& () -
| HO109%6#& (-G 109 () - [BH10% t & (-1 * 10%#4S() - |
*109%EE& () 1F1B11112(2_=|%! & 10% (JZE! ! D*10% fi& ()-Eli 109& ()- 10%& (}- 10
109&' () - J( ¥82R2R2d222xVA[F! | U 109&{T) - E! | H+ 109& () - E! ! 7THHTD% (& ()-E
*109D D& ()-HR _*10%-+&{g) - E! | >H* 108bb& () - E! 4g2222222a?! [cUH! . % 10%
& ()-cli1046849)-10%l& (J© 10 10 10¢83" =10%&' ()i NZ S

H_
50 u

Qu
u

L]
14
>
~
1 AN
[&)
El o
Z o
b
Q
L
o
i i
P
-
o
(TR

CH,

- >
o4 > \_ F
/z—-o
AN = Q,
O T

X«\L
N CH,

O
et S0 e 52 O, ety )
b
= & =’

D‘:“ g,, (&) /){‘ < [

Y Q J o <

> & sl - >

5 5
: Q Q O O~ T3

» >

74190



*10% & () - E! 2"3/ 3 3nB833wMa?! *10%&' ()-c!! 4H 10%&' ()-c!! S*10%T& ()-c!!
*109@2n2n& ()-c!14(*10% : & ()-c!! R&*10% *& ()-c! 33333333xy9/ ng;u[]? -
10d=h9%=10%l& ()-=i ! 10%& ()-K h*10%x& ()-c!! *109%& ()-c!!-*109& ()-c!!)
* 10%EE&' () - ¢! 33344Z4j 44hF? 10d=h! LOt @ 10%pp&' () - !

t@10%: ()-!!pt@10%EEE ()-!i 10% ()-10% ()- 10d 10d4444444zYSF? 10d
PHH@10% + & ()-! t@109%7& ()-!''t@109%& ()-! =t @ 10%p& ()-!!Y

t@10%& ()-! bt @ 10%a& ()-!4! 5+5-5/ 505152545~sh] > 10d 10%&' ()- 10 10
10h=d$v109%& () - RH=! (109& ()-Z t @ 109%& ()-!!t @ 109%vé& ()-! 451 555556{ Z8h] >

10d! Ye, 109& ()-" |he, 10% & ()-"! - e, 10%m& ()-"
e, 10%& ()-"!Je, 10%& ()-",i 10%& ()-66<6G6}66662Y:/> 10H=! 10%&' () -
He, 1094H& ()-""! e, 109& ()-" e, 109% (& ()-""!('e, 109& ()-"

Ge, 109%B& ()-"66666666hG> 10H=! ,t,10%s& ()-"

t, 109BB& ()-"!p|t, 109%& ()-"i 10%&" ()-10%&' ()- 10 106&7/ 7A7k777xV5G> 10
t, 1099%0& ()-"1 UHt, 10%8gSg& ()-"! (Ht,10% : & ()-"1t, 1098J3J& ()-" ft,10%

& ()-"! t1d0% & ()-"7774&7{\ =G 10s = =
=3" <1094 ( g }=3"<10%&' () -|E=3" <10%x&jf) -} ht,10%a a & ()-i2
t,10% f & Q W1t,10% & ()-"{Rr777778: 8)'2 0 0
£ 1= = = = =
.?. =] =3 = =] (=1
g2 2 ° S <
< ] I 1l i 1]
O j] o (= ] o)
wn iy T [Te] Ty ]
8 8 8 8 8
~ ') &
- \
4 5
o
5 |
g
° |
o
[T
Im w2 Iﬁ
. 0 o O -
=—0
;~ /
[ &}
> =

|
7,

Rz
%
HSC\XZ

Ry

Ra
X
&
X
~ |
o
’
CH,
%
J
cH| CH, % H, C/X“
LI @
¢

HS
¢

f
0
H,C

7590



10 1'x, 109%& ()-n'! & 10%@ @ & ()-nt')j 109& ()-10%l& ()- 106G 10G
10G=&10%G&' () - : 8C8l 8x8888yWs_= 10! 8, 10%&' () - ni'! E, 109%mn&’ éSQ-APR 2004
L1094 L[ & ()-m' <, 109%& ()-m'TR 10%QQ& ()-ni'!, 109%4& () - ni 888888889 ] >
10! 8Cf i 10%&' () - F10%& ()- 10d 10d 10d V?$z10%l& ()-5

109 [ & ()-m!, 109668& ()-nm'9Y9 _99999yWE| ] > 10!, 1098WN& ()-"! H, 10%& ()-"

bH, 10%& ()-"d!D, 109%& ()-" ,H 10%/& ()-"'Y,10%& ()-"9::/:::B: C.D: E:yzOD9
10! 10 10 10H=!'v10%&' ()- ,10%&k ()-"d!'H 10%&' ()-" h,109%& ()-"!"
, 109 ()-"E: J: :::::}\;0D9 10! JI,2109% ()-" *I,1090& ()-"!1,10%
& ()-"1.%,10% "u "& ()-"J109%=& ()-,109%& ()-::::; %N, yWwoOD9
10! ~I, 109%& ()-"!'o |,10%& ()-"'0l,10%v w & ()-" -1,10%t& ()-" !'Il,109%
P& ()-")'il,20% ;& ()-"N;;;;;;;::;{\= 10 ~10%&' ()-10%% ()- 10G 10G
= = = = =
p | 3 0 o 1 =
[] o j) o Q
o 0 L 2 12
2= = = = =
> | o 3 = = 3
il [=] < o o o
gL {7 = had — o
] i n Lt ]
[} o] Q Q Q
Lo uy ul 1wy "ol
Q © S Q o
o
| O > > > >
x|/ N N\ N N
= & O o (&)
3 o
E_ o
=
8
P &
=3
=y
- >z
o 5 ‘2
vl © -
/’"i;> /”‘;>%HO >§“-<C::> -
/
Oﬂ
< > o T

Ra

Ra
%
F
X
x> cH CE
%
X et @ Xa)\
O
CH,
%
L\?/CHS
CH,
%
?H

¢
Y
-
Y
Y

T6/90



10G+H" 10%X ()-R @, 109 () -

"1, 10%=& () -";;; <<#<zY. = !
& 10%m& ()-P') D } =& B2 PR 2004
L 109PbP& ()-P"!p, 10%44& ()-P"! hH, 10%4& ()-P"!, 109& ()-P"|j 10%& () - #<@J<s
<| <<<yW6{\ = 10! q , 10%& ()-P"-! ,10%=& ()-P"

. 10%C8GE ()-P"17,1092Z& ()-P" , 109& ()-P")! OH, 109w w & () - P" <<<<<<<<<cXMB
10! q 10G 10G 10G =9&Z109%G& () - =$10%G& () - =WH10%G& () - H=! ' 109%G& () - h

H, 10%f +& () - P"<<<"=K=Y==}\: XMB 10! ! , 10%gugu& ()-3" J, 109%& ()-3"!n

, 109XX& ()-3"12, 109%8&& ()-3"j 10%& () - 10%& () - ========zXJ<B 10! ! 101 |1 |
101711 11., 1094 11 1& ()-3"1#H 10% & ()-3" >, 109%me& ()-3"!

fH, 109%n& () - 3"

P, 109% H( & () - 3" ===>b>>>>0M+B! Unh, 109ZZ& ()-! @ 109%& ()-!K, 10%t & ()-!, 10%m&
'()-i 10% ()-HI0%& ()- 101 |1 |>>22222 22|]>Uhh, 109%40% () - HLO%&' () -

..... 10
=
pai
(]
R
2 =
=13
o o
<< |
[{]
jon’
uwy
9.
Lol
w
[ yd
o
g o
= o
=
=
[»]
2
o 10
o 0'd
=2
Ee)
[V
¥
o ul
O o3
.
& o7 ©
pafe]
»&
o
o
'
N

- TR0



10 10h=! 10%&' ()- @ 10%0& ()-!

, 109BB& () - ?! 2d??2??2?zX6| ] >Uhh! Pz, 10% (& ()-!!z, 10%H& () - %)Apgg 2004

7, 10%& ()-11Lz, 109%f& ()-!!bz, 109& ()-!Fj 10%& ()-??? UsUhhi 109&' () - H
109’ () - 10SS10SS10SS 7z, 1096S& ()-! 2z, 10%

L& ()-1)Ixz, 109%&: ()-!4@@ @aaadyWst UsUnh H{ W 109%&' ()-"!{W 10%& ()-
QH{ W 10968& ()-"1J3 [W10% | & ()-"
4{W 109%B& ()-")! {W 10%& ()-" AAA<ACAEAFAGAHA{\ QF; Uhh 10 10 10Z>0! 10%& ()-K
p{ W 10%& ()-"1! H{W 10%AA& ()-" K {W 10%& () -
y{W 1098& ()-"HAJA AAAAA}I\: QF; Uhh 1" | 10%t & ()-a#
<2H,, 10%& () -a#! uH, , 10%HH& () -a#! %, 10%
& ()-a#j 10%& () - Hlo%& () - AABB- BSB<BzY8Q: Uhh . 10%, ~& () - a#)
b, ,10% & (. ! UR' () -att
Z,, 10%$p& 100 & ()- 10 1p
' 10h=%/10%&

b

., 109&' () - a#! IEH-~, 1o%|&g)-!!#h~,1)%:&'()
-1~ 1094 () = 2 =

~, 109%&' ()-!| x~, 109%&' ()-!2CgCp Cyl _R3Uh10P&' () - 10{ 10@0{

~ 104 & ()-!~, 10%& ()-! W-, 109@& |B-!! X

~ 10%& () - ! locDCDy D~DDz[ 9_R3Uh! za [09&: () - (1AL 100 ()- (1| @ 100 () {(1!TA 1
0% ()- (1! A 10%d& ()- (! 010%: ()- CDDDDDDDD| qf [ <Un! " Li 10% ()- 10 10
10H=! Y100 )-!,A,lO%&'()-(!!A,J.@/F"()-(!

A, 100228 ()| (! DAEJEQEPEVEEX VT [ 4Unl =, 109 () - | <H, 10984 (}-! T, 10%: (
. 10%v~g ()} 1d, 10418 ()-!, 10% |[&y—FEEEFEEEEyZED9tT T30 10> T0%& () -
h, 100& ()-1|, 109 ()- , 109%r P&’ () [% {, 109 (JREEEFFAFYFIY; cDoLh! v
L 109EZE& () 11w, 109%& ()- v , 10YRVIEN() -1 v \ .

, 10%mE () - LO% () -c) 10%& () - FF FF—FH:v7(T)QthI 5 10

Nr’
1

e 2 4
- /
o y-d
\2 { \_n‘g K
’g‘ O z
e |
k=
c -
@ 10 =) :]zfl IN
- o o ﬂ;f =z
(1]
;:; P
i J . ol e
i (14

R3II

:
¥

IN
=z

X
-

Im

O

\
Oy

78190



10h6>! Z10% ()- (hv ,10% & ()-(! 2hv , 109 ()- v ,10%/& ()-)!1v

. 109%EE& () - FFFBGLG GhG-\; OD9Unh! H, 109%& ()-!H, 109%& () - d% N)R 2004
=H, 109& ()-!RH, 109 ) & () - &L0%& () -) c10%& () - hGyGaaaaGz X6 ODIUAT I'=
109& ()-'H 10% & ()-!dH, 109%F& ()- AH, 109 ()-!O0gH 10%)& ()- \

* H, 109838&' () - GGGGGG, HUHyHUT2U! , - 1090 () - #

D, - 109%s>& ()-#!, - 109& ()-#| 109%& ()- F10%& ()- 10 10 L1OyHHHHHI I | zX9. 2
10H="=109& ()-! ,-109FF& ()-# i,-109@Z& ()-#'1,-10%)& ()-#', - 109& ()-#
H -10%& ()-#1111,1m11gF2 10H="

(-10%&' ()-x!!YH(-10%z& ()-x!!i(-10%H#& ()-x! 10%& () - HFF10%&' ()- 10

101 111JJ1IxVAF2 10! (-10900& ()-x!!R(-109%J& ()-x!!po(-10% * & ()-x!
(-10%& ()-x! 01 (-109% F & ()-x!! (-10%f& ()-x!1J8I>J2J@AIFI[ J~Ja? 10!

= = = = =
z |5 s = o &
& |12 =] 2 e 2
L iv v v v v
v v ¥ ¥ ¥
vl
X > % bl >
< |\ \ \ \ \
[&) (&) O [ O
o
v
)
E N N R N "
= i Z z Z < -4
e
RV Vel Vel Vo Ve
- e < e e ol
Iﬂ
O
& &
> "
0| SO O
u T
B 5 5 5 5
< { { { {
> X > > !
O O [ O~ [ O | O
X | X X X X

. 79490




1 Z, 109 ()-b! 10% ()-cl0%: ()- 10 10 106>! 10%& () -

(- LO%EE&’ () - x! ~JJJIKKOKxVIBa? 101! X- 7, 109 () -b! | Z, 109ZfyZg’ o bh,Ue
Z,10% ()-bl!" Z 10%e& ()-b! Z 10%}(& ()-b'!Z 10% j -

& () - b! 9KVK_KKKI KnKnKr KK} oP1 1fj 10%& ()-ccl10%& ()- 10 10

10! =1 109%&' () -! &HZ, 10%\ & ()-b!! XZ, 10%&' () - b! KKKKL* L1Lx\Ws0P1 11" , 109%&' ()-!
'H, 10%& ()-!!UH 10%& ()-! ,10%&' ()-!!kH, 10%=& ()-!!, 10% F

& ()-'1L[LnLLLLLLLXYNC8 1! 10 10 10H=L! 109%&' ()- , 109%AA& ()-!!\

, 109 ()-!!/H, 10%x& ()-!!, 10% ()-!LLLLM&GM M-\; NC8 1! 1 H3S, 10%hkhé& () -
13S,10% & ()- EH3S, 109%6G& ()- \!h3S, 10%| & ()- |

109&' ()-) 10%& () -/ MGMhMyMVWM/WBNCS 1! 3S, 109%.L& ()- !? 3S, 109& () -

3S, 109&' ()- ( (3S,10983& ()- '!! 3S,10%& ()- !'3S,10%j & ()- MVMVVWVEN N >
= = - = =
2|5 S S S P
2|2 = = = =]
2 v v v v v
& ¥ L% ¥ 4
NES e 3 & e
|\ \ \ \ \
O O &} () O
o
g
H
£
o~ o™ ol ™
& . T 5 = z P
© n
g
. X X < X X'

Ra“
X3
%

H,C
%
F
F
T
CH,
é
H,C

Ra
%~ CH
X~ CcH,
X7~ CcH

%~ CH
%~ CH

¥
Y
Y
T
s

8090



11 mH{- 109& ()-"!{-109%& ()-")j 109 ()-F)10% ()- 10 10
10H>! 109& () -/ NVNDNNNNNWV4_ > 11" {- 109%>& () - "
{-109& ()-"1R{-10%Y Q' & ()-"14{- 10%& ()-"16H{-10%& () -0 XKAPROIBBL() - " NNNNNN
NFOUO = 11"1k. ,1098B& ()-#! [, 109R2& ()-#CLO%& ()- 10 10
£ 10=P"V109%& ()-{- 109 ()-"uOO0O0O0Pz[ 9_=

111 xH, 1098 ()-# , 10%&' ()-#!, 109& ()-# H, 109& ()-#!, 10%gg& ()- #
Xh, 10% z/ & () - #PPPPP P! P9&: PaB 1!! XHC, i 10% u& ()-10% u& ()- 10 10
106>=#v109%& ()-,10% & ()-# , 109& () - # PPPPPPQxWpaB 1!! , 1099>9>& () - B"
‘w, 10% - & ()-B"!, 10%.) L) & ()-B"! 7N, 10%d& () - B"

tH, 109%& ()-B"! Tt, 10%u& ()- B" Q(Q\/QZQ"QQ QaxQ qf[< 1!!)F10%& ()- 10-u 10-u
10-u p>$<10% u& ()-<'5, 10%b& ()-B"!, 10% M M8 () - B"

H, 10%=& ()} Bf cOxQQQQ R3R(Y8f [< 111 |f, 10%& ()- 1!, 10%& ()- !
, 10%i5u&' ()| ! {10% () -!1¥, 10090& ()=! |j 10%& ()=3R[ R YNC8 1!!

=3 10 10
z|S S < S &
S = 1= e o =)
:E v v v v v

Z 2 4 T Z
i
RS > 3 Y Y
ol \ \ N \ \
O Q O o O
ol
o

Figure 3 (continued)

"
N
&1%
XW\NHZ

Ra"

3
3
3

-

% cH
%

%~ CH, [2;]

. “
X CH
%~ CH
%~ “CH

81/90



10HS>0! v109%& ()-! ,109& ()-!!, 109 ()-! ,10% & ()-!)!

, 10%iu& ()-! RRRRS<SI S*=NC8 1!! 10 ; 02 Apﬂg{,ﬂé

,109& ()-1!,10% ()-!!b, 10%.L& ()-! 10%& ()-Fcl0%& ()-Fc109%& ()=-1 St SSSSSSXW
8NC8 1!1$?"10%& ()-D , 10%[& ()-1!h, 10%& ()-!

AC10%F& ()-1" 1, 109 ()-!!/, 10%&' ()-! SSSSSSTMIVT > 1!

| H, 10%&' ()-[!'[u, 10%&' ()-[!|110%& ()-F)10% ()- 10 10
10?7$<109& ()- CVTTTTTU>UxW > 1111, 109& ()-[! , 109%& ()-[!!, 109& ()-[!

gh, 1092Z& ()-[!!!, 109 ()-[!!1, 10% ()-[!>UDUEUFUGU UUUUUSL 1!F, 10%

& ()-117,10% ()-! fi10% ()-FF10% ()- 10 10 10!', 10%& ()-[! UUUUW>VzY7uSl
110V , 1090N& ()-! ,10%t& ()-!!,10%b& ()-! ) |H 10%& ()-!!>m 10% ()-! O
L 109 () -1 >Vi VxVZWWWij \N_ ) F10% ()- 10 10 10! p>! 10%& ()-!, 10%& ()-!

7H 10% v &[O)TIT, 100& ()1 WWWI WWIXAA N aS{10% 7& () -3 1 S*109& ()} 3"!
r S* 1098 ()-[3" 5 10% () - B! S*10% ()[=3"010% ()s; Vi e/ /
:E o o o o o
Z |2 S g S g
‘?: \Y v v v v
¥ b4 ¥ 4 2
o
R & " & %
ol |\ N\ \ N \
o o o 3] &
of
o
2 3 >
8 T =z i o~ €I
s | T < < Z
o
Sl el el
. Z < by X 5

Ry
%

xa:
CH,
X,
CH,
H,C

3
3
3
3
3

Ra
X7~ CH
X7~ CH
% cH
. %~ cH
%~ CH

Y
Y
Y
’
¥

8290



10h6># 109& ()-D>! 109%& ()-Y S*109& ()-3")!

S*10% & ()-3"!S*109%& ()-3"! E hS*109& () - 3" WNNANXEX] Xg
10h6>1 <{, 10% i & ()-!!S{, 109 KLK& ()-!!D{, 109%guqu& ()-!&
- 10 10j Xr XXOKXYXWBE/

10! h{, 10%EE& () -!

h{, 10999&" ()-!!

{,10%-& ()-10'Q,10% ! & ()-!!1{, 10%&" ()-! YYYYYWOY5Y7VYz[ <

10! Y10% & () - Y10% & () - HY10% & () -
{,10%&' ()-!7Y<YAYEYGYLYZYzX6z[ <
F10%:& ()-w, !
/10! D! RhD#/ 10%-F& () -

109 () -w, !

Figure 3 {continued)

Y10% & () -wl01010
10!!D F 10%-c~c& ()-w, ' H F 10988& ()-w, !
F 10%: & ()-w, Y10% & () - ZY YaYbYcYeYzYYY =

X
%;

| D#/ 109%&' ()- plO%& ()-cl0%& ()- 10: 10:
= = = = =
zls o S S S
2 |2 =4 2 2 =
<% v v v v v
< ¥ Y ¥ 4
o
Nk > » < >
i\ \ \ N\ \
O O 0O G [$)
g
o
o . o~ 3] o
o~ T T L L
i /*/_% ;—JZ A ,——’z /—‘Z /—-‘Z
X X =y X ' |
I!')
5]
|18 s
- . o—
o |8
5 5 >
>t
O &
T w w o—35 Q
™ ™ lg) © Im
|3 5 5 : 5
"1< S ¢ ¢ ¢
> > >& & >
- S

83130

ﬁ)z/em (2)09%:10% u& ()

{,10%7(7& ()-!

F



10: <10% & () - YYYYYYZXxW6_= 10! R HD#/ 10%&' ()- \D#/ 10%3@92( = D#/ 109%8& () -
| HD#/ 109 ()- !.pHD#/ 10%"& ()- '\ D#/ 109%PP& ()- Z9&Z5% ﬂ& A& Dz{ \ OF;
10! 10< 10< 10<S>" 10%<& ()-R \ HD#/ 109P+P& ()- ODH#/ 109$Z$& () -
V1 $D# 10%=& ()- D# 1098& ()- DzFZ[ Zzzzzz}[: QF; 10!

D/ 109& ()-!!BD/ 10966& ()-!! D/ 109% (& ()-!!' D/ 109%& ()-!i 10%& ()- 10%& () - ZZZ
['[F[P[{Y8QF; 10! 4[D/ 10% (& ()-'-!14D/ 10% (& ()-! @ 109%& ()-!!4

D/ 109 (& ()-! 1D/ 10%88& ()-!)!:$D/10% /& ()-!PIRIT[X Y[ Z[[[ _[t[bC 10!

4[] 10%& ()-10%& ()- 10< 10< 10< 6>$=10%& () - KL>#10%&" () - HS>!

109%<& ()-at[[[[[[[yWsbC 10! D1/109% ()-F!! _ $$HD1/ 109%8S& () - F!

hD1/ 109%{ & ()-F! 1! maD1/ 10%a& ()-F!' r D1/ 10%f& ()-F!)!| D1/ 10%p& ()-FI[\\;
VIVOVK\L\NMyl R3 1) 10%&' () - 10S$10S10S ?D1/ 10%8& () - F! 111 D1/ 109%=& () - F!

D1/ 10% (& OF FH) T Y DL/LO% () - FI Njc\\\\\\{ Z8] R3

= = = = =

B‘C f = il =

z 18 S S 8 8

friv v v v v
v v 2z v %

o

i b3 > > X<

i\ \ \ \ \

O O (&) O O

o

iy

[V

Figure 3 (continued)

%
L.
X;
L
X
L,
X
L,

Ro

Ry

Rs"
% X
X7~ CH, o I
NH,
é
Br
X3

X7~ CH, é
PR

X7~ “CH, I
IR

x> CH

X~ CH

G
G

84/90



1 XR(/10%/ & ()-[! (/10%& ()-[!!_H(/109%66& ()-[!

9Z(/ 10%=>& ()-[!! _(/10%66& ()-[!V10%& ()-\\ ]]15]:]17] @ ﬁﬂfﬂ
10=#Z109%&' ()-D "k(7T109%& ()-[!11#H(/10% & ()-[!!9(/ 10%& I?@é/ 10%
& ()-[! C@/10% & ()-[!' @A Bl D] Y]]]]hF3 10=#Z! K#69/ 10%x& () - 7!

P69/ 109& ()- 7! 0! K 69/ 109%x& ()-7!Vj 10% u& ()-)10% u& ()- 10
10]]]1/~57P "V zX7F3 10 69/ 109%&E& ()-7!! C 69/10% 3:3& ()-7! 69/ 109D D
& ()-7!! 69/ 109M& ()-7!!15 69/ 10%b& ()- 7!

N6O/ 109 { & () - 7! VA AMA ApAcidieni Auj @O0 HLO9X& ()- 10-u 10-u 10-u

'S>+$=10% u& () - 5a>#10% u&' () - Hh>! 10% u&' () - Y! qHE9/ 10UKKE& () - 7! i A=AAAAANL ZQj
@O0 \*/10%1& ()-[! #*/109883& ()-[!!X+$*/ 10%h& ()-[! U

*/ 10%q(e& () - [llf*llo%/v& () - [|810%(& ()-"_ _7_HRyW_@o

#*] 109838& ; Sx v

*/ 1096GH& | ) - ')'I$$H*/J ! TUVWI ~\; 10
8eG 10%BHE.(F-| ! | @G 18%& ()-j!! @ 100& () -j|Bj T09& ()| 10X 10X
10X=L! <10%&'|6) - " %l®dX7~\;10 G&dF 10% |3 8
S& ()-j!!lel@ %&'()-j!!F’HeG’lO(V &I -j! v v
eG 10% (& [) i | . N(HeG 1@96>& () - !|&( 2 v
eG 10%.L& )-j'of@DGI NOPQ‘}’\H:10 C 10X 10X
10X>DH#WL OURE" RS TOYXE oYK& =2t e t-109%
&'()-j!!l-grgc,'lowv&() j1QU | "I ~\:SH=10 |8 /10%& ()-!X B/ 10%&] () -!
@/ 109%& () 1/ 10% &()-l|100/&() 10%&' ()-"fpa
a@MayWsSHELQL 2/ 109R' () -iL1: P/ 109%&' (J - ! %6 -1 (1 S5/ 10980 ()-!
& 1 10%&' ()4!)ike/ 10%&'()-!>NaSaTaUaVa aa_>10! Rsx o3
a#/ 109008 (F-|[[ N <a#/ 109& V) -[!Vj 109\ )- )10%&} (- 10 10 | \
@) O o G @
m«)
vl

£

S ‘

£ :

5 < ~ =

L prd IN < Q o

g : / /_/72 ,——»——’2 \/Z“5

= X 2 : 3 el 'y

R,"
X,
%
CH,
X,

F
F
F
3
xz
Br

R1 R2
gj x~ cH
@ % CcH
? X7~ cH
? %~ CH
@ x> cH, oS!
X f

8590



10H6> V10% () - aaab* b2bBbxWs_>10!
& ()-[!! Ca#t/ 109& ()-[!
& ()-[!! XRHa#/ 10% / & ()-[! BbXb" bbbchdbebzbb| ] ; 10!
1)/ 10%88& ()-M f10% u& () -

dHa#/ 10% D,

10 10 10H>! v109%&' () -

“atl 10%& ()-[!& a#l 10%§ f )yl lzmHa#/ 10%

@#/ 10% Wi & ()-[!! <" a#/ 109%& ()-[' bbbbbccxWs|]; 10! g/ 10%& ()-M U

/10%&' ()-M!IH 10%Vv& (
H10%1& ()-M! Xh@ 10%&' ()-M!3/10%e& ()-Mc)c7cZcl csctcucvcyZOD910!

)-M

10- 10-/10% & ()-M 1/109%7& ()-M !B/ 10%08& ()-M

K/ 10%h& ()-Mvccecccd}\ : ODO10!

| /1098 "&' ()
| /109 {& ()
|/ 109%77& ()
10J6>#Z10%)
eee+e} [ <l aB
si 109&' ()-!
"()-!bHY
110922& () -
() - #109&

1y f

SE

|/ 10%ss& (
| /10%t & ()

lrv

)-11

| /109& ()-!!

10-

* [ 1098 ()-M ! ;

| / 109&'

()-111

10990& ()-j 1099& () - ddCdGdQddd{ Y70D910! ! 1Z
N 1/109% ()-!1) [H1/10%& ()-!!IN

d |/10%&

¥ &a> #10%]

HEs109& () - M

i1200& () - +eA
v

¥ouw' ()-"1°
-l US| 1098 ()

& ()

() - | Tdddddddddw aB10! !
824& ()-D
HR10%& () -|& &10%& () -
Gt aB10! ! 85|
v

- Hw>L!

&vecekeeez
v

MLOYR' ()- e
- - | HS| 1094\

geeeeez[ 9l
& () - - eeeee

17
K 1097 & ()
& c 109%& ()
IR ()--!i

ceef hl 10! 1!

10%&

310! ! @109

()- 10J 10p
i | ddd
=

S10%6-+& () - PV10%&:
v

RZ () - 109 (
10s10%h &'

- 10%&
)-"10

& ()-v 10
109%Mh& () - !

Figure 3 (continued)

10' 109& ()
2 (1093MBME' ()

CT00& () - =1
| 1090& () -

0V ()-TFif

H

BT (T KT Z X6

ort

X
\
&)

X
N
@

<
\
8]

X
.
O

>
\
&)

Rs

NH,

NH,

R3l|

Ry

36730



i 100008 ()- 'Hi10% ()- ! i10%0\ Q& ()- KFSFhfffffz[9hL10!!110% & ()-
y100m& ()-!  10%-& ()-3 10%1&'()-J!() 10%1h&'()-J![: ZAPI%QZEH&()
10% k: k& ()-ffffg)g. gwdhl 10! 1 109% (& ()- !l 10%@&& ()- ' NHLOY& () -

| #H10%& ()- | HLO%h& ()- 1010% ()- .gGgTgaggggwx6hi 10! !

(@0% 1 & ()-810%& ()-! H 10%& ()- !pl 109 ()- ']1109%& ()- 'l 10%k& ()-

Activity
Ki < 100 nM
Ki < 100 nM
Ki <100 nM
Ki= 100 nM-1 uM
=100 nM-1 uM

Ki

8

Ry
o
o

o
o

o

Rs

Figure 3 {continued)
NH,

-

X

R3I|

Ry

R

? o éj
|
y N
— X |%
X7 o NS W\ |
| NH,
X7~ CH |
X7~ CH
% CH,

G
G
G

87/%0



gggh&9h@zX6hl 10! ! H{ @ O09%XVWKW&' () - ! (@LOY& () - ! pH( @0%CC& () -! (@ O0%& ()-! |
( @OY&R&& () -

( @O%& () - @EhbhrhzhhhzX6h! 10! ! HOv. 1098\-3\ & ()-s! "
()--13"PLO% ()-3"PLOYM& ()-! 3" PLOYX4X& ()-hhii"

i 6i ;

. 2004
(j 109%448& ()--1"

(j 10%h&

i ZX9h! 10! | <10%1& ()-! A@10%& () - JH@10%h& ()-J! @10%& ()-J! PhOv. 10%& ()-s! 0

V. 10%&

()-s;i=i

"1 61 ;

i ZX9h! 101 | <109M& () -! A@10%! () - JH@10%& () - J! @10%: () - J! PhOv. 109 ()-s! P

"PLOY& () -

43] c"
93] c"A "De
H ) " ##%&N
M NOPFRSTVI

@ BEI nM QUIYE

W Ca@s[}o
&&& " ((*))
D H<<<==>774
W XY7YZYYZ

Nor mal "
"Headi ng 53] c"

DL+ L ANV ED]

Fbading 13] c"
Fbadlng 63]c

"Headi ng 23] c"
"Headi ng 73] c"

" Headi

"Headi ng 33]c"

ng 83]c"

rUIIL ql /\

45D789: <=
1Urd_u ab=
=4, - /0123
2 000

.1~ ] x00Y

Be—B#M-Z
g? @\BCDF
[l nprtvxz|
6789: ; <=>

D
l(22233444l
g ~JOKKLLL/

~AMNMaaRhheyv

i =i OPQRST
RonmanAri al i
" #PUR' () * 1,

AN

YZ[\]"_ “abc
ufri er New'h

. /012345678

jefghljklnn
?oot EntryWw
D

A\ W& al
WVOADOIOGCV O

Dpqr st uvwxyz
br dDocunent |

| IK
ovydaxd
>P4BCDEFGH

bp6677: 8899k,

{1}~

B NNuOP: PQ

) F, % S026

5
@@LNNU | $w

e N
SEBRRI SSVT>

EEIC A —
| " #$9&' (6Ti mes

<=>?@%BCDEFGH
" #S9R () * 4>
<=>? @GABCDEHF

i

GH

S}KL MNOPORS

0123456789
J MNOPQRS!
/

FWAXYZ[ VK
TU\%/\XYZ[ \]A

><Eabcdefghij
qpcdefghu

§}nnopqrst
khjnopqrsf

(t

paxyz{| } ~

vazfsyz{ |}~

| HSUR () *

Figure 3 {continued)

Re

" Headi ng
"Headi ng

8;
YJ <G

¢U>VV;VV

New

Rs

R,

NH,

/__/

NH,

o~
I
/—fz

IN
Fﬁz

Rall

CH:

@-é

o
){‘

C:j o

/

Oﬂ

5
- < > {i’

oﬂ

x

Re

)

I
O
\

%~ CH

Ry

O

Oy

88/96



02 APR 2004

Figure 4: Asymmetric Synthesis .
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Figure 5
Figure 5a: Sulfonamide Synthesis
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Figure 5d: Primary and Secondary Amine R4 Synthesis
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