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#BE fc^Jfe-f & fctfXD® &<«fi 
[0045] A^£^;£ 

[0046] [<fb18] 

(II) (I) 
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feXfoZ) o 
[0047] A-1 it ( I I ) K 'J 

7X-MN7 7< X s\U?y<tbM&£V:ik£(Dfel±T?Mlb $-£&££& 

£tcs it ( I I ) -£^tl£lt'£^£tcttz£(Dik%:s S 'J 7i-il//t7 7 

•f J^S-eMU 

t Z> d £ tC <£ ^ TBSHbS t± 5 £ £ t T? $ £<> 

h 'J 7i-JI/^\7 7 -T it ( I I ) 

WLT, 

s\n?y{bMtes it ( i i) 1 

LTli, (0IJ3J& K U p^UT^ X 

s ^vyp^nfjb7$>, X X^y-JU:P$ 

>N *JJL$ j -)\s7^y^ h 'J x^ y-ju:p$ X x^b>y 

T7 $ X fcf=l 'J >> *y'JX 1, 8-y7-tft^>?P [5. 4 

. o] ^y^-h- 7-x>^) 0!JaJ£ K u ^51 

JUT7 $ > d £&!:'?*&0 it ( M ) T^SftSfb^tJlc/ctt^©^ 

tCttLT, imS?: 2 ~ 1 

[0048] A - 2lfMtCfcNl\Ts V^J/^AliDApyvfbtl, V V%>*sO ACOTK^ 

4b$k A©7K®Mb$k 7^i/7A©^ + 7I£i^ 7^i/7A 

T7^ lJ±II#)l©/\P>f>'fb^, T7^^ lJ±II#S©7K^^b 

#k T7^^ 'J ±II#S®7Xlt'fb^s T7^^) 'J ±§l#S®:^^r7liinL S/cti 

T7^ 'j±£l&jg©#$^yu it (i i) 

fCftUT, o. 

tis T?J5Jfc3 •££ d t tfv $ £0 

3 o^~2 4 0#r^-ej5j^^'&^d^^-e$^o 

)®M£brtts V^**fy, fh7bh"P77X N, N 

AT7$ K\ ^t/^-tz K U 0!J 
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&fc\ *> 'J PV h^77 -r —N M$sss 

©—^ %tcs %rn%^tizft.® 

Z)0 

±§B©§!lis£&lc:J:c>T?#£>*i£>^ (I) 

Aik%tcte7)\sti |j±n#s±^©^r0^ ^x^iu^tcj;oTx^iii^A 

$ — y £: t# •?> Z. £. ifX $ •?> o 

[0049] 

[0050] [<fb19] 

x ^ .X 
B-1 

OH 4-To OH 
(I) (I) 

o (VIII) 

-COOH 

(st^k xii/\pfy) 

B-IJimzS^T, it ( I ) -C^tlZib&ytHD^VZ 

ii tzztiz^v, it (i) -z^n&ik s (vi i i) -e 
nt, it (v i i i 

) m^mQiz$mo)fifeiztft^Xs it 
(i) it-swa frbm&tzz.ttf'ettzo 

[0051] 
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[<ft20] 

O OH 
B-15 

Me Me 

Me Me 

istiTii, mmm w. wt 
'J >MS aottusMi), ($1*.^ # 

It. Ml. 7°• >It% h'J7JU*n&ms ^x>i|N fLIt. ;TCI£. *> 

XLOil. 7v;uil, 'J>=fi£, £,t 
:px=uutf >i£, p-hJUX>TJU 
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$13.^ (i) 

OAJ&tztzte& (I) X^ti^\t^ty](D7)\yti lJ±II#S^tC>^LT. 

0. 5~15^iSl\5a^^0 

JxJ^Jtti. T?J5J&3 •££ d ̂  "C $ £» 

SJ^BtP^ti. 3 0^-2 4 

LTti. X hJUxx jh7kh' 

P7^X N, N K\ ^"tz h- K '>Uk * * J-Jk 

x^y-Jk :/P^y—Jk 7"^y-;k 7K£<£tWI££^iXti;Fb-£-LT 

$J;iti\ Mux p<*y-jU£<£t/7K©;Fb£-;#£££ 

d ttfTtZZo 

&fc\ *> 'J P7 h^77 -r —N M&PH. Xti/&t/^H 

©—flSfa&^&tcJ: ̂  s/c, *ii^Wtc;^© 

[0052] ^XiBjJr (XRPD) 

3ft^mizmmmzmmntcmzvmT^ y & 
•So *i^MM£ti. a^Js ^A^©^^7°P-/ (mti\ x^^i/t 

. h Jk hJls&^Z/mfoNMR) tC ^ TBE56tC|x 

xmmn (XRPD) ^S @<*©^nif£ 
mfet&tc£>(Dm:b&&(D&^fimt;(Do-t5(D 1 OT'feSo X^^^M 

tiS fnHIS-rPST'Slt L. L£>l\ 7"^ y ^'lOct ̂ Tf 

>UJ3U **uwtifr^58 L 

fe^Tii)ijj^ti^iN0 -^N imnmwiz-D^Tteizmmmk&tc^tcmfT 
illUiE^#) 'bti^iN0 l-EUff Hin^ti. S$PI1I§-?-©JAiNi5IS©f& 

/\P-/^-><>:P¥ti'tlS7'P- K&X R P D;^ 

— yftTjsTo 

[0053] tfX[ 5 ~0 P P - 2-( 1 , 3-^^"^V—)\y~ 2->f JU) 

7x7l/-h ] (I -2) 0i|£llMlti. ESiJprfg^^X 

^[°]J/f70P7-T-JU^Wt-So 7^i/^7A tfX[5-^PP-2 
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-(1, 3 2-^( )\y) 7x7L/-h] (I -2) 

£tt£#J 20^ cfcySfS L<&^1 0*. £=&$?£ L< 

3tl£>0 

[0054] -Jietc, ^X^0^JC33^i)|il^Jt (2 0) tt±0. 2° ©1601^ 

i^^i;t#s©T\ ±iB©0^jt©liitt±o. 2° *Mjt©i5en*i©M: 

t»#frt»©£ LTijStftl5^S)5o L/CT^T, ^X^0^JC33^ 

s t°-^©[g]^^^^^-i5(-rs^r0/c^-e^<, tr-?©iu#T£]£tf 

±o. 2° gj£©is^-grr£^iit>*fPJ!K#£*i£>„ 

[0055] J^T©ll&t«C£^Tll^3ft&tf-^©*@^iUt^ #<© 

s?, $Jx«xiige-A^^-rs^r0©iBfp]^]^ ##r3*i£>$]ff©fefcj£x 

&+f>7^U©^r0lbJt^<£^T^B]Lt#&d£7^[]£>tiT^&o S/c, fcf-

Ht>7°;Ui^©^S]^S'^i^Ti>7 K LtfSo a 

LT)I!J/E!t~£> t ~fz> y tf'R (nA = 2ds i n0) lzfi£-z>TM 

4i)^>7 h ?# bti %>1fs z © J; 9 &SU ©$S©teffl K <£ y ?# e> ti £ SO © x 

RPD/^->t, *fg0S©i5gUC#3;tl&o 

[0056] TG/DTA(t ^-©^S 

JI? • ft=5-<D$kGW£ LT(D*m(DnmiS£t?m 
fate ft £>D£f & ifc# tfr © ± ̂  & >1 y ^ ̂  © t> ̂  -DX'fo&o 

T G / D T A gUSte/£# © ;UJt £ tc ti 0# tC # & mm £ J: tf &M © ̂ b 

t-^d^tCcfcy, TG (f&ttM) fc^^DTA (^ia) m%i$%bnz>0 

TG/DTAfflj|<tiJ, g££S1fe£#©#^ J«. Mibs Mits m 

^UClltl"3~t/i&M^£'fb©fji$lx^::f§'i> Z t. if 7:' $§0 

T G/D T A rst£j £l£% 

TG/DTAC91NT, mm^ibtes ^j£^b5U£&£ 
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IN £ J; Lt#& d t tf$Q btiX^Z* 

o ±w->i?nwx*fov, 
ct ~o L^So 

[0057] ^wjkm^.tc>u 
iXfo^X, *fffatC&0tP^Cfe#-&"fIZS ( 
w-mm*) -j£<Dt&mz.&ttzfettu&<DM&tL-cnw&ibzmj£ 
~$~•§>JJ)£X<tb£>o KM^/UJAEUN t«-^i UT% 

ictt-raftM^D©^ (%) ^7°p>> 

#?# b tl^o <1 tuc cfc lJ s IS^coD#>S'I4S tc til&;S'l4©li$lx£%Z> Z t ifx 

[0058] ju"Ftc33j:tmiMyzmf-c*m%zz bizmt <mwtzt>\ * 
J; y PJl^;**i£>:fe»©"Cte:&^o 

Me : ̂  

DM SO : ^^JUTJU/IN^ K 

^1»J 1 
[0059] tfX[ 5 ~0 • • - 2-( 1 , 3)\y~ 2->f JU) 

7x7L/-h ] (I-2) BJ:^Jk>^A tfX[5-^PP-2-(1 

, 3 ~^^+)-V-)\y-2 —^;u) 7iy b-K ] (i-7)©£-/£ 

[0060] [<fb21] 

I-2:Z1-Mg 
I-7:Z1=Ca 

(i£cK z UiN AS A-e&So ) 
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(1) tfx[ 5-0 • • - 2-( 1 , 3)\y-2 

--fjl/) 7i;b-h ] ( I — 2) (DSJ& 

[0061] [<fb22] 

H fycl 

O OH 

K 'J 7 JL-)\S7$SZ7 -i >(140. 9 6 g, 537. 4 1 mmo I) ^7 

-tz K- K 'J )l ( 5 5 0 m L) CHLfc0 2 0'C-eJSJfc&Ki&f!! (37. 7 

9 g N 5 3 2. 9 3 mm o I ) £>#AU V 0 UU K 'J 7 x> 

T7 iz h — h 'J 6 11. 2 8 g %M8tLfc0 

4-^7PP-2-t K P •> — N — (2-^ + VlfJl/) ^>X7$ K( I 

-1, 5. 9 7 g N 27. 94mmol ) £ 71z MJ Jl/ ( 1 2 m L) £ 

5 U ±§B"eil§!l Ltc*/ 0 P P h 'J 7 x-;U/1NX/1"N^ >77-tz K — K U JU;# 

m (4 2. 8 5 g ) ^ 2 5 °Ce 1 01^4 5 ftfrttTjirF Ltc0 5 5 

K 'Jx^jU^$> (11. 3 1 g, 111. 77m 

o I) £2 5°CT-2 0#pPW}T;lg-FL/co 2 5 °Ct 2 0#^ 5 2 

WLtco (1 2 m L) ^2 5°C-eiPx, 6 0°CtC^L/co J5J& 

A 6 7Kffi^ (2. 8 4 g N 13. 98mmol) £TK ( 

6 m L) izm® Lxmm L/ci^bV 6 0 °CT- 1 
TlTL/co J5J&&£ 2 5 °C IZ;^ip L. L/c0 £ D /c^H % 5IX L 

% ex[ 5-^7 P P - 2-( 1 , 3;U-2--T ;U) 

7x7L/-h ] ( I — 2 N 5. 0 8 g, 9 6. 1 %) £?#fc0 

: C 51.67%, H 2.60%, CL 16.76%, N 6.72%, Mg 5.65% 

1H — NMR(DMS0 — d 6) Sppm: 6. 33 (dd, J=8.4 Hz, 2. 1 Hz, 1H 

), 6.63(d, J=2.1 Hz, 1H), 6.88(d, J=0.9 Hz, 1H), 7.56(dd, J=15.9 Hz, 
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7.5 Hz, 1H), 7.86(d, J=0. 9 Hz, 1H) 

t/H 2 ft £OHcH 1 

: 2 0 = 7. 8, 8. 1, 8. 4% 8. 9, 15. 6 

[0062] [H1] 

Angle 
2-Theta ° 

d value 
Ansgstrom 

Intensity 
% 

7.80 11.33 100 
8.06 10.96 100 
8.40 10.52 23 
8.86 9.97 28 
9.96 8.87 18 

10.64 8.31 11 
12.84 6.89 23 
14.94 5.93 26 
15.58 5.68 90 
16.36 5.41 45 
16.56 5.35 18 
17.30 5.12 28 
17.94 4.94 11 
18.78 4.72 12 
19.10 4.64 9 
19.66 4.51 39 
20.20 4.39 56 
21.02 4.22 45 
21.54 4.12 11 
21.78 4.08 10 
21.96 4.04 22 

[0063] 
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im.21 

Angle d value Intensity 
2-Theta ° Ansgstrom % 

22.80 3.90 11 
23.14 3.84 34 
23.48 3.79 85 
23.86 3.73 27 
24.00 3.70 26 
24.68 3.60 74 
24.88 3.58 26 
25.24 3.53 27 
25.56 3.48 44 
26.10 3.41 95 
26.72 3.33 20 
26.84 3.32 19 
27.00 3.30 10 
28.08 3.18 26 
28.24 3.16 21 
31.48 2.84 10 
31.62 2.83 10 
31.94 2.80 8 
36.38 2.47 13 
39.14 2.30 22 

y s ±§E^;itc j; y m z. t it mm L /CQ 

[0064] 

5-?PP-2-(1, 3 ;u- 2 --r ;u)7 X y —JU ( I - 3 

N 5. 0 0 g N 25. 6 m m o I )(C71z h- hlJJU(70mL)N7.K(14 

mL) £><££/ h 'J JL^-)\z~F $ y (3. 1 5g, 31. 1 mmo I ) 

"CflDfco 6 0 °C L IZt&ikV *> 0 A 6 TK® 

$] (2. 8 9 g, 14. 2mmo I) ^7j( (5mL) CMUTilL/cI 

1 0l^^^T;STL/co JS^^^C^iiPU It 

^Ji^L/co ^/f HH Lfc$Ml£5IXU t*X[5-^PP-2-
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(1, 3-^^7-^-2-^^) 7x71/-h] ( I — 2% 5. 1 2 g N 

9 6. 9%) (Dmmm*%tc0 

^7^Xi|7|[g]ifi-C0i|p^^:^3 fectt/IH 2 

: 2 Q = 8. 0, 15. 5, 24. 6, 25. 5, 2 

6. 0 

[0065] 
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[^3] 

Angle d value Intensity 
2-Theta ° Ansgstrom % 

7.86 11.24 11 
7.94 11.13 44 
8.00 11.04 100 
8.06 10.96 38 
9.88 8.95 15 

12.76 6.93 17 
15.48 5.72 67 
16.26 5.45 26 
16.34 5.42 13 
17.14 5.17 17 
17.20 5.15 20 
20.04 4.43 15 
21.84 4.07 12 
21.88 4.06 12 
23.88 3.72 15 
23.92 3.72 13 
24.56 3.62 61 
24.62 3.61 31 
24.68 3.60 12 
25.46 3.50 34 
25.88 3.44 17 
25.96 3.43 54 
26.00 3.42 72 
27.92 3.19 19 
27.96 3.19 17 
28.12 3.17 13 
39.00 2.31 15 

j; y m ̂  ti s /c& IM^H £^-tz K 

^ 2JD$tiI3fcTs 4. 50tP^#U II 
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±t£¥-0(Dmftfa : 2 6 = 7. 8, 8. 4, 8. 8, 2 1. 0, 2 3. 

4 

[0066] [H4] 

Angle 
2-Theta ° 

d value 
Ansgstrom 

Intensity 
% 

7.66 11.53 9 
7.80 11.33 100 
8.32 10.62 6 
8.40 10.52 19 
8.44 10.47 13 
8.80 10.04 7 
8.84 10.00 15 
8.88 9.95 19 
14.92 5.93 10 
15.00 5.90 7 
16.34 5.42 8 
16.54 5.36 7 
17.94 4.94 7 
19.60 4.53 9 
19.66 4.51 16 
19.70 4.50 11 
20.16 4.40 14 
20.20 4.39 20 
20.24 4.38 15 
20.96 4.23 17 
21.00 4.23 24 

[0067] 
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[^5] 

Angle d value Intensity 
2-Theta ° Ansgstrom % 

21.54 4.12 6 
23.06 3.85 9 
23.10 3.85 12 
23.44 3.79 29 
23.46 3.79 32 
23.56 3.77 9 
23.74 3.74 13 
23.78 3.74 18 
23.84 3.73 14 
24.78 3.59 9 
24.82 3.58 11 
24.86 3.58 8 
25.14 3.54 9 
25.18 3.53 13 
26.20 3.40 23 
26.22 3.40 24 
26.26 3.39 16 
26.68 3.34 7 
26.72 3.33 7 
26.76 3.33 6 
31.96 2.80 6 

[0068] (2) tfX[ 5 - 0 • • - 2 - ( 1 , 3 -*lr+F V~)l~ 2->T 

;u)7xyu-h] (l-7)©£-$ 

5-?PP-2-(1, 3 )\y- 2 --f JU) 7 x 7 —JU ( I - 3 

% 1. 00 g, 5. 1 mm o I )tC71z h - h 'J JU ( 1 4 m L) N 7.K ( 2 m L 

) K 'J > (0. 6 3 g, 6. 1 mmo I) 

fco 6 0 °C izmm b fcfis JxJtitillZJkfctiJUis 0 A 2 (o. 

4 2 g N 2. 8 mm o I ) £TK (3 m L) K&fl? LTPlt 0 
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A TK 1 Ltc0 2 5 °CtC^ip U 1 0#^ 2 0^ 

mMWLtco £i;/cHM*£3IXU £,»1^>0A tfX[5-^PP-2-(1 

, 3 2-^Jb) 7x7l/-h ] ( I — 7 % 1. 0 6 g N 9 

6. 2%) *mtzo 

TUMMST : C 49.31%, H 2.58%, CL 16.39%, N 6.30%, Ca 8.79% 
1 H-NMR(DMSO-d 6) 8 p pm : 6.27 (d, J=6 Hz, 1H), 6.50(s 1 

H), 7.27(s, 1H), 7.58(d, J=6 Hz, 1H), 7.94(s, 1H) 

[0069] 5-?PP-2-(1, 3-^^Vs/-)\y-2 - ̂  JU) 7 x y 

U&Umzm^tcs i~ K 'J OA 5-^PP-2-(1 , 

2--f )U) 7i7b-h (1-8), tl'JO A 5-^PP-2-(1 , 3-

^^r+fV-;U-2-^;U) 7i7b-h (1-9) fc^t/'J^OA 5~0 

PP - 2 - ( 1 , 3 2 ->fjl/) 7i7b-h (1-10) CO 

n"$C 

[0070] [<fb23] 

(i£4^ ^h'JOA, tl 'J ^ASfctt 'J^OAT-feSo ) 

[0071] (1)^-K'JOA 5-^PP-2-(1 , 32-^JU) 7 

X y b — K ( I - 8 ) CD"n J5& 

5-?PP-2-(I, 3 2 --r;u)7xy-;u ( I - 3, 

20. 0 0 g N 102. 2mmo I) C h (2 0 0 m L) 

JP^-Zco 2 8 %^~ h'JOA,X V-is (D $ J —(19. 7 

1g, 102. 2 m m o I ) £ 2 5 °CU4 5 Ltca 

1 0°C\,zm^Ltcmz, 25°Ctc;^iPL, 5 5M#lfco 4i;fc|(t:4 

1-3 I-8:Z2-Na 
I-9:Z2=K 
I-10:Z2=Li 



WO 2013/147118 31 PCT/JP2013/059459 

MXU^h'JOA 5——2—(1, 3-l-*VV-)\s-2-^JU) 

7i;L/- K ( I — 8 N 2 0. 6 7 g N 9 2. 9%) £?#fc0 

TU^^/f : C 47.14%, H 2.78%, CL 15.10%, N 6.10%, Na 10.04% 

1H — NMR(DMSO — d 6) 8ppm: 6. 25 (dd, J=8. 1 Hz, 1.8 Hz, 1H) 

, 6. 54(d, J=1.8 Hz, 1H), 7.18(d, J=0. 6 Hz, 1H), 7.55(dd, J=21.0 Hz, 8 

. 7Hz, 1H), 7. 97(d, J=0. 6 Hz, 1H) 

[0072] (2)*j'J£A 5-?PP-2-(1, 32-^JU) 7 x 

J \s — K ( I - 9) 

5-^PP-2-(1 , 3-^ + +)"V-^-2-^Jb)7xy-Jb (1-3, 

20. 0 0 g N 102. 2mmo I) C K (1 0 0 m L) £^TF"e 

iP^/co 5°CtC^L/c^ 2 4%^'JOAih 

-JbM (3 5. 7 7 g N 10 2. 2 m m o I ) £ 7 0 °Ct 5 0 

/STL/co hJUxy (1 0 0 m L) ixJ/&0l££: 2 5 tUOft 

£PU 6 0MjfLfc„ £'JOA 5-?PP-2 

-d, 3 ~^^+)-V-)\y-2-^JU) 7i;b-h ( I — 9 N 7. 76g, 

2 6. 4%) 

: C 42.41%, H 2.68%, CL 13.57%, N 5.54%, K 15.73% 

1H — NMR(DMSO — d 6) 8ppm: 6. 16 (dd, J=8. 4 Hz, 2. 4 Hz, 1H 

), 6.38(d, J=2.1 Hz, 1H), 7.14(d, J=1.2 Hz, 1H), 7.53(dd, J=8.1 Hz, 4 

.2 Hz, 1H), 7.99(d, J=1.2 Hz, 1H) 

[0073] (3) 'J^OA 5-^PP-2-(1 , 3 -^^VV~)\y~ 2)\s) 7i 

J \s—V (1-10) (D^j& 

1 mo l/L'Jf^A^ h + (4 3. 8 4 gs 5 3. 

7 m m o I) IZ 5 ~0 P P - 2-( 1 , 3V—JV-2 - -f JU) 7 x J 

—)[/ ( \ — 3 s 10. 0 0 g N 51. 2mmo I) ^hiH> (60mL) 

M L til 2 O^^WTiT L/c„ 1 01^8 

ftmmwistco frfcmz Mny^ap*., 4o°c-eMj 
SUTI\ hiUV^MilLfco 1 B^3 0££#Lfc„ 
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5—^PP — 2—(1 , 32 

--T ;U) 7x7 b— K ( I - 1 0N 5. 21 g, 50. 3%) £?#fc0 

: C 52.92%, H 2.59%, CL 17.71%, N 6.95%, Li 3.36% 

1H — NMR(DMSO — d 6) 8ppm: 5. 88 (dd, J=8. 4 Hz, 2. 4 Hz, 1H 

), 6. 20(d, J=2.1 Hz, 1H), 7. 07(d, J=0. 9 Hz, 1H), 7.39(dd, J=15. 9 Hz, 

7.5 Hz, 1H), 7.84(d, J=1.2 Hz, 1H) 

3 
[0074] {5- [4- (4V7°p t°;U^^^7x-;UX;U/1-N-;U) 

>-1--r;U] -2- (1, 32--r;u) -7 xy^i/} 

-Ml ( I - 6) 

[0075] 
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[<ft24] 

H 
OHC. „N 

1-2 

CI 

N 

o o 
¥ 

O OH 

1-3 

O 

Me Me 

1-4 

o 
Me^^Me 

[0076] ( 1 ) ^[5-^PP-2-(1, 3-X*y-V-)\s-2 

-fjlz) 7i;b-h ] (I -2) (D-gj& 

(14 0. 9 6 gN 537. 4 1 mmo I ) ^7iz 



T£(/ir>-z-ir-/;-fr*-e-e ' n-z-nnt-s 

<IIH s V-£«<XIH 21 if 

°^n¥^^sf>^riTri^ (600 -oe) 

%3 L ao0o 90^/1#WOS v"£« (n^s D wt& 

(I o oi oi g i • 0 v 6 w ^ • £ L ) V 0 Tl H 0 9 21M1& 

"-.n^flfLU^O 9 (1 w S L ) W&T& ( I o WW L Q -Q * 

6wS -8) >f^>pq>iiii%o eaao 9:1m °-.n #gf6 z. vn^ 

M 210,0 9 ( I o w w g 9 'LIZ v 6 Z. 0 '£ 
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