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&] ) £ UT&, 1 0/9 0-9 0/1 0tf$?3 L<, 25/75-75/ 

2 5A<<fcy§fSU<, 4 0/6 0-6 0/4 OtfS blZfct Ll\ 

[0056] & (5) vmzn&it^yavmM'frmfi&tLTtes 
, zttf-ezzo 

[0057] £. F a Z-i/JUry^-O Ait-Sty) tLTtes 
t. \^n^V)V7y=t-yAX 

jU7x-k t: ^'n^i/j^yy^-yA^xyji— S, fc: KP^Jurv^ 
— OATIZT— k £ Fn^yjisyy^-yA^+J-U- bti 

z0 ttcs £ Fn^isji/yy^-OAib^zm^zttfrViz, Ml$t£ 

K • ̂  v JU T $ >^0*tf&a)S£^ £ m ̂  & z t iz J; y t? 7 > ̂  - o 

[0058] &fc\ %2nmt, Jxj£vf£tCit (5) 
fonimizftmznt, (4-1) 
ti\ it (4-2) Jx. 

i^Sff^it (4-1) T-|i3tisib^"e&s*I-£^ ttitfvtui'rfym 
it'>'ixriit;XX^JU 
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frt^9iz^-oXs L < ^Ibt" 

£ £ 

[0059] [|3lg] 

i3lgtt, it (5) T^3tl£{bl^£it (6) 

it d) $ K^ti^^-rsx^-efeso 

$!&£•£*&"?£> kK it (5) xm^tlSib^CDt h'P^r 

s/juS^s TJU*-,IU/\^ K^jsjfS^-ttTs st (1) 

[0060] OMOIC^l^. S/c, 2~ 

4 0in^fsii\o ^i±s 

j5j£^j£tf5£&0);&£u y »E0£lS#^£ffl^Tl][]]±Jx 

J/&£fj9 £ ttfM.S. lANo 

[0061] $£>£, o ^©cfc-pfc 

ilXMJfxL/ct,©# 

[0062] st (6) T£$tl£7JlsJ-n77JU*Jl/fo£l\&7JlsJ-n77'J-JUTJU^V 

M^nfyfcyot LTtts ffiizWMStite^tfs Mi^^iiziis b'jyjutfa 

K\ ^y$7)UJni:?JisAJUfc-ju<7n^i' K 

% s\-f$ 7JU^P n -7°P tVlsXilsft-Jls? S\ ^7°^ 7JU:*P^ 7 

7°P P^ K\ ;t7^Pn-^7Mzj^P7 

-f K\ y ^-7;u^-p-r 7 7'>;ux;u/lx-;u^n^-f K\ /\°-7;u^-p n 

>^,/U7JU*-JU£ P^-f K\ /^-7^p^v^>fjwjl/^zjl/^p7 

-f K\ ^-7MPn-A+>>jwMz;^P7^ K /<-yju^n^v 

^vjUTJU*-jU/7 P^-r K\ /^-7;u^-p n-^\7°^;L/7.>'U/1N->/K7 P 

7< K, A-7JU7l-p-r7^70^>/UX;U/1X->;U^p^-r K\ ^>^7;U^P 

7xzjbxjutzj^p7^ i/c, it (6) 

z>ib£•$] ©ft tonne. 
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[0063] it (5) -C£3tl2>{b -&$}£$, (6) =E 

Mb ([it (5) (6) t LT 

1 0/9 0-9 0/1 OtfliK, 2 5/7 5~7 5/2 5)f)U^ 

SL<( 4 0/6 0-6 0/4 0^3 Ll\ 

[0064] ^ (6) 

[0065] it (1) I£fg££iJ, mzs g*£&tfh 

His X&£ti^£#fr7"p-KVO KI^ffl©M^C^Lt, 

LTWffl-efeSo 

^1»J 
[0066] JaTK^MJ£PtfT*fP££;* <^CjltTOC§^-tStf\ 

b mIfeMIZ £ y fa ^ H £ 3 tl S10T? ft IN o 

[0067] uTot&vxfoz>0 

[ 1 ] SI^UT 

: LCQ Advantage MAX (Thermo Fishe 

r Scientific ttiy) 

*£&;£ : ESIiJ 

)il: Ml 7 y =E - y A7K;#^ • 7 -tz K - K <J )U 

[2] 1 H N M R 

gM : JNM-EX400 (JEOL *±§^) 

>U^§J® : CDC I 3, Acetone — d6% X& D M S 0 - d 6 

[3] K;U 

: Varian Cary4000 (Agilent Techno 

I o g i e s QM) 

: VOuutfy 

[4] 

gM : EXSTAR6000 TG/DTA6 2 0 0 (Seiko In 
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struments Inc. 

[0068] 1 

cm II : 4-7xzjHfzj[/- 1 , 8 -j-7 $ 'J y ? 7> £ F'J K CO 

n"j5c] 

[-fb2i] 

[0069] mnrn, L3P77XPC, JSJ&S 
Ut LT, 4 — 7 • — 1 , 8 -j~7 $ 'J y <2 7>£ P'J K (ita^ 7 ) 5 

. Og ( 1 8 m m o I ) N LT, xf Z >*tz > 2 . 3 g (2 

3mmo I ) , K'J^x ~ 7 ̂ >0. 2 4 g (0. 9mmo I ) , tf 

X ( h 'J 7XZMNX7< y) (II) y^P'JKO. 6 3 g (0 

. 9mmo I) , 3 ^ {tM (I) 0. 1 7 g (0. 9mmo I) , K 'J 

1 8mU ^)\s^)\sA7 $ K 1 80 

mL^Atl, O^WL/ct, 

5 5°CtC±tfT 2 0|^J5J^^-&/co J5J»7^ K 'J < >RW?< 

K£MJ±^£U ME&mzAV 4-7xzjnf 

-;u-1 , 8 -i~7 $ 'J >y? 7> tl F'J K (-fb-n ̂  8 ) 5 . 1 

g (K$9 5%) 

[0070] ±§B£$$l7Wb£-$l 8J^T1 H-NMR^M/f^^UIWI^L 

tco &fc\ 

+ 

Br 

[0071] 
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[&1] 

'H-NMR(400 MHz, DMS0-d6) : 7.535 - 7.508 (3H, m, Ce%~), 7.818 - 7.794 (2H, m, Cs/£-), 

8.038 (1H, t, J=7. 8 Hz. 8.126 (1H, dd, </= 7. 6, 1.2 Hz, C,</£-), 8 498 (1H. 

dd, J=7.6, 1.2 Hz, Cl0//5-), 8.598 (1H, dd, «/= 7.6, 1.2 Hz, C8.862 (1H, dd, 

7 = 8. 4, 7. 2 Hz, C,„/£-) ppm. 

[0072] : N - t KP^ri>-4;U- 1 , 8-^-"7 

$ KCD-nJ^c] 

[<fb22] 

JO, 

HONH2-HCI 

(8) (9) 

[0073] OOmL1^P77^3C, 

LT, 8 3. 6 g (1 2mmo I) , LT, 

imllt: KP^r'V'JU;7^ y 1 . 7 g ( 2 4 m m o I ) h 'J ^ A 

3. 1 g, i*y-Jl/3 0 0ml_£A*U 8 5 "Ce^t L 

, 3IXU 7K/?t lJ N — L KP^PS>-4-7 xzjUf 

—)\s- 1 , 8-^7^;U^$K Ub^$l9) 0$HfeHH*3. 5 g (J»9 

8 %) ^ tl/to 

[0074] ±§B£/£$l7Wb^$l 9J^T1 H-NMR<DMmz*VmfeL 

tc0 &fc\ 
[0075] 
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[&2] 

'H-NMR (400 MHz, DMS0-d6) : 7.533 - 7.499 (3H, m, C6/£-), 7.795 - 7.771 (2H, m, C6^-), 

7.993 (1H, t, <7=7.8 Hz, C10^-), 8.086 (1H, d, J=l. 6 Hz, C10^-), 8.476 (1H, d, 

J- 7. 6 Hz, C1D//5-), 8.567 (1H, d, J- 7. 2 Hz, C, <,/£-). 8.781 (1H, d, J= 8. 4 Hz, C, „/£-), 

10.815 (1H, s, OH) ppm. 

[0076] : N - h 'J D MU* $ > - 4 -7xzjHf 

-;u-1 , 8-i-yfJlsj < 

[<fb23] 

SO,CF, 

+ CF3SO2CI 

(9) (1H) 

[0077] 7JOK 3 0 0 m L 3 9 • 7 7 

XZUC, LT, 6. 8 g (22mmo I) , 

t LT, J«tf'J y > 1 2 0 m L £A*U MUtfX A3 

7K;ST-0oC£«t>&^N J5J&gS2i££:LTMJ7 

K7. 3 g (4 3 mm o I ) U 3 

3lXf£'JtU V<7 an* $ J -

MJ±f£'JttCj; y N - h 'J DMU* 9 

-4 -y jL-)\yji^-)\y- 1, 8-^-7^;U^$K Ub^iH) 

1*6. 6 g (JR$6 9%) if%btltc0 

[0078] 1 ^T'H-NMROltfMiM 

#Hc<£ y LTco &fc\ ftjfcf otifr*e^L/C0 
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[0079] imi 

'H-NMR (400 MHz, CDC 13) : 7.501 - 7.259 (3H, m, C6//6-), 7.714-7.681 (2H, m, C6//s-), 

7.926 (1H, t, 8.0 Hz, C, „/£-), 8.025 (1H, d, ,7=8.0 Hz, C10/g-), 8.646 (1H, d, 

J-l. 6 Hz, C10/^-), 8.735 (1H, dd, J =1.2, 0. 8 Hz, C10//5-), 8.879 (1H, dd, J= 8.4, 

0.8 Hz, C10/£-) ppm. MS: 463.1 ([M+NH4]+). 

[0080] hz<£ y%1 ̂Z-D^X, mftmz£?-cmm&<DW 

m) o 
[0081] ^»J2~5 

^MJ1 ©811 Ii~l3li0il, JSJ&gSik U 

1 2-5 K§E*6© ttsvtu 1011 Ii~I 3 

U, HHCIE 

8 Me0, 8 Ph0, 8Th, 9 F% 9 

MeO* 9 p h o* 9 ThN 1 F* ^ MeO, ^ PhO, ^ Th^, •W~F TJN "5 £<-, 'fb'n' 

^8rN 9 r% 1 rlZfc^Xs R^7x-;uS, 3-7J^P7XZJH 

, 4-^h^>7iUH, 4-7I;^>7IZJH, 3-^Ji-JUSX 

£>£>'(b'nJ$]£:^t~o 

[0082] [<fb24] 

O. .CL -O 

(7) 

[0083] 

(fir) 

OH 
I °WNN>> 

(9r) 

SO2CF3 

OQ "* 00 

(1r) 

= H: R : 

= F: R = 

= MeO: R = 

= PhO: R = "O-c 

= Th: R = 
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[^1] 

SJ60J2 SJ60J3 SMI 4 SJ60IJ5 

m 1 I g 

m 
n 

1b^ti7 it^7 •ft^tl7 m 
n 5.0 g (18 mmol) 1.8 g (6.3 mmol) 1.2 g (4.3 mmol) 2.2 g (7.9 mmol) 

u -M 
F 

^-Q-°CHS — o~°~o —a u 

2.6 g (22 mmol) 1.0 g (7.6 mmol) 1.0 g (5.2 mmol) 1.0 g (9.5 mmol) 

£ it-5%s 8F ^b^3 ̂  8Me0 8phO 8Th £ 

4.5 g (14 mmol), 79% 1.5 g (4.6 mmol), 72% 
0.74 g (1.9 mmol), 

44% 

1.6 g (5.3 mmol), 

67% 

s 2 x m 

m 
m 

Ib^to 8, ItSfa 8MC0 ftpft 8phO ib-&%a 8Th m 
m 1.0 g (3.2 mmol) 1.0 g (3.1 mmol) 0.7 g (1.8 mmol) 1.5 g (5.0 mmol) 

u HONH2-HCI HONH2-HCI HONH2-HCI HONH2-HCI u 
0.66 g (9.5 mmol) 0.42 g (6.1 mmol) 0.37 g (5.4 mmol) 1.4 g (20 mmol) 

£ 1b£4*i 9F ®MeO ^PhO ^b*n HKI 9jh £ 

0.99 g (3.0 mmol), 

95% 
1.0 g (2.9 mmol), 95% 

0.69 g (1.7 mmol), 

95% 

1.6 g (5.0 mmol), 

99% 

% 3 X *£ 

S Ib^fa 9F Ibwfo 9MSO 9Ph0 9Th S 

0.30 g (0.91 mmol) 0.30 g (0.87 mmol) 0.30 g (0.74 mmol) 1.6 g (5.0 mmol) 

IS CF3SO2CI CF3SO2CI CF3SO2CI CF3SO2CI IS 

0.31 g (1.8 mmol) 0.30 g (1.8 mmol) 0.25 g (1.5 mmol) 2.5 g (15 mmol) 

£ 

J& 

!fe) 

Ib^ft 1F 4b&3fe 1M«0 Ibnfe 1 PhO 1Th £ 

J& 

!fe) 
0.33 g (0.71 mmol), 

79% 

0.42 g (0.87 mmol), 

99% 

0.2 g (0.37 mmol), 

50% 

1.6 g (3.5 mmol), 

71% 

[0084] 1 UT' H - N MR0iiat/IlMC 

[0085] 
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[M 

'H-NMR(400 MHz, CDCI3) : 7.169 (1H, ddd, 7 = 6.2, 0. 8 Hz, C6//4F-), 7.472 - 7.353 (3H, 

m, C6F//4F-), 7.925 (1H, t, 7= 7.8 Hz, -C8.021 (1H, d, 7= 8.0 Hz, -C10^-), 

8.641 (1H, d, «/=7.6Hz, -Cl0//5-), 8.730 (1H, dd, «/=7.2, 1.2 Hz, -C, „/£-). 8.831 

(1H, dd, 7 = 8.8, 1.2 Hz, -Cl0//5-). MS: 480.9 ([M+NH4]+). 

[0086] ±§Eltl=r^1 

ted: ftL/c0 

[0087] [&5] 

'H-NMR(400 MHz, CDC 13) : 3.887 (3H, s, CHfi-), 6.974 (2H, d, 7=8. 8 Hz, CH30C6//4-), 

7.637 (2H, d, 7 = 8. 8 Hz, CH30C6//4-), 7.914 (1H, t, 7=8. 0 Hz, -Cl0/^-), 7.985 (1H, 

d, 7 = 7.6 Hz, -C10/£-), 8.630 (1H, d, 7=8.0 Hz, -C10//5-), 8.728 (1H, dd, 7=7.2, 

1.2 Hz, -Cl0//5-), 8.871 (1H, dd, 7=8.0, 0.8 Hz, -Cl0//5-). MS: 492.9 ([M+NH4]+). 

[0088] ±§Eltl=r^1 Ph0t><mt>ntzZ.tZ, ^T'H-NMROiUfMMIfT 

ted: U5SIIL/co ftL/c0 

[0089] [££6] 

'H-NMR (400 MHz, Acetone-d6) : 7. 140 - 7.082 (1H, m, C6/^0-), 7.237 (1H, t, 7= 7. 2 Hz, 

C6/^0-), 7.483 - 7.443 (1H, m, -C6//4-), 7.656 - 7.634 (1H, m, -C6//4-), 7.754 - 7.731 

(1H, m, -C6//4-), 7.815 - 7.786 (1H, m, -C6//4-), 8.080 (1H, t, 7 = 8.0 Hz, -Cl0//S-), 

8.151 (1H, d, 7=7. 6 Hz, -C,„/£-), 8.654 (1H, d, 7= 7. 6 Hz, -Cl0//S-), 8.734 (1H, dd, 

7=7.2, 1.2 Hz, -C10AB, 9.004 (1H, dd, 7=8.4, 1.2 Hz, -CMS: 539.1 ([M+H]+). 

[0090] ±IElb^ 1 ^T'H-NMROiUfMlMC 

[0091] [££7] 

'H-NMR(400 MHz, CDCI3) : 7.348 (1H, d, 7=4.8 Hz, C4S//3-), 7.424 (1H, dd, 7=4.8, 

2. 8 Hz, C4S/^-), 7.771 (1H, d, 7=2.8Hz, C4S//3-), 7.922 (1H, t, 7=8.0Hz, -C, </£-), 

8.005 (1H, d, 7=8.0 Hz, 8.640 (1H, d, 7=8.0 Hz, -C10/£-), 8.735 (1H, d, 

7=7.2 Hz, -Cl0/£-). 8.853 (1H, d, 7 = 7. 6 Hz, -C^-). MS: 452.1 ([M+]). 

[0092] 1 ~5 tCofc K 

JU£>fJj£L/c0 2 S/cs ^Hbn^CD g iHN h i|7|N i 
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- h 'J 7)\s^n* $ yx)\s7$s-)\s^*v- 1, 8-±y^)\y^( $ 

o 

[0093] [H2] 

365nm (i H) 405nm (h ffl 436nm (gH) 

ftttfti 0.02924852 0.00557481 0.00464166 

1H 0.41618329 0.51116955 0.01498808 

IF 0.47716007 0.38023609 0.00675271 

1 Th 0.29889166 0.45672727 0.05731016 

Wo 0.22617087 0.55094427 0.41525635 

1 PhO 0.36206427 0.71874785 0.34383583 

[0094] ±§E«WCJ; vmt>ntc4t&m\ LTmmtz 

T§E^;£ (I£fg£t£M§iti£) C<toTs!iL 

tco m&<DWmiZ^ it-Sty} 1 

[0095] [ 1 ] mWpiWk.%7,^<? hJU 

: Varian Cary4000 (Agilent Techno 

I o g i e s %±M) 

)1IA£/§J® : VOUUtfy 

[2] A>J<-UV7^ 

M: SLUV-4 (7X7>IS^tt) 

: 3 6 5 n m 

[0096] («S] 

( 1 ) ±MitSty) 1 H©20/iLy^PP^ > ?§$£II§!1 Us p H 7° P — 7" 

£ LT7*pf^ u y-j\,?i)-y (BCG) 5 

JP L/co 

(2) hJU£>UJ£U 3 00-4 00 nmCMlHN 6 3 0 n 

B C G ©i&JR®*#d £5611 L/c Of Wfe;#>S) 0 
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(3) ±§E (2) 2^mzm^ 

O hJU£)UJ£L/c0 WL%^Z&Z>?k(D p BCG(DX 

[0097] Ltc%WM(Dm^Z, ?im&<D&lZ£^Tytffi$: 

UV z>y^tL, &•!!£: 

m^^to 
[0098] 3>blZs ±§Elbl=r^1 7* hlsVZ hflJ^ I Z&mLfco 7 

*hb^XhfIJ&tylZ, th'P+S'XfbX Xfl/VSWtert-^ 

^JUT7^7 'J \y— K ©fin" L/c^'fu^Wt" ~b $ — 'J v—^tlsN y1 K ^ 

7>fzOAt: KP + i/ K (tulE^SsCDO. 3ttm%K m, p-^bV-

(tuiE^fll© 3 3 mm%) , tf'J 7°P tfuyfj P-JU 
7"f^x—fJL' (fulE^SsCD 8. 0SM%) % 'J tf—JH-y^JIs (tu 

IE^SSCD 8. OfiM%) (£mMft<DO. 1 2fiM%) , it-Sty 

1H (tulE^SsCD 1 . 5ttM%) , (70pt°b>^'jp-ju- 1 

fJH-f^- 2-T'-tz^-h) 

[0099] &fc\ ±|E7 * hU^'T, KllJ55c^0i;b$^y^ LT, -fb^ 1 H(DiXt> U tC N 

- K u 7;U^PP< ^ >x;u/iN-;u^^ri>-1, 8-^-7^;u^$K (^EM^ 

$iiMfc5S£*t§!D ffiBtmmzLxmitLtcy* V\s*j 

[0100] ±iE'fb^ 1 * K 1/^7, hb$$$y®7;*- K 1/^7 K 

itSty^m^tc >J v 7 -r g Bs h i|££#fr7"p 

- KV \* y KSftBt 0 l> V X K / * * - - > V&m Z M L tc0 mMM iz ^ tz 

yLTOt&VXJbZo 

[ 1] p-^-

mm: DSW-6 3 6 B P V (^0*77 l)->&]£#:&) 

[2] U%WL (=l>^^ 

gM: MA —2 0 0/ML (SUSS MicroTe c #M) 



WO 2014/073409 31 PCT/JP2013/079140 

: 7"P — K^C/Jl 

[3] (sEM) 

mm: s - 4 7 o o (s trmwrntm) 
[0101] [!¥«;£] 

HMDSMUL/c^'J P>^7X/\±^N ±§E7* hU^'T, h£lJ^£^ 

U 1 3 5°ce3 6 U 5 0 $ <7 P XDMJS© b ̂ X h 7-r JU 

A^t#/co C0^7X/\^N p y$> 0 K/1N—Jl/A* — >77^ 120 

OM'1 5 0 0 m J/c rn2(DBmlZXm%Ltc0 Z(D<t7X/\£ 1 0 5°Cf1 

OOtn^-^U/dl AZ 3 0 0MIF ^V^P yA- (2. 38% 

TMAH) T1/«>7°^^-e2 1 0#^iilfL/co -7x/\± 

tCJFM LtcJ* * -> £7 IMIt JC'THH L, 7 

-JU+MX£ft>fJJL/c0 3 0 jxm 1 : 

->®*-JU+MXtt$J^II^-3^T§Ei6~t£ (/1-N-JU+MXiiMu : Mm) 

o 

[0102] [H3] 

1200 mJ/cm2 1500 mJ/cm2 

34.5 34.5 

IfllSfc I 37.1 38.1 

[0103] ±§E© 'J V 0^7 -f —yN ±§E7 * K 1/^7, hflJ^ I 

JC&lNT\ hbl^ij£±0£*-)\s*f -f X®/* * - >JFM£IE® L 

fco 7* hu^'7, hflJ^ I tCaW3ti£±§Elb£^ 1 H^\ S 

LT^tb 

[0104] dtiS^^B^CD^IrFli^ 

COM WISH K ^ ti 
*2) o 
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[1*^111] TiEst (D 

[-fbi] 

SO2R1 

Klbim 

(1) 

g£^IU ^cR2«g-t£S^mHC^LT^ $ KS^JFML 

mttOXttl n ttOXtt 1 JU±©$l& 

T?£>kK m^ 1 J^±6J^T-efe^0 ) 

g$£ (4 3 6 n m) &tf/X&h«£ (4 0 5 n m) 

it^in izsamojgmi&j$ Kib^o 
it ( 1 ) : 

[<fb2] 

S02R1 

(1) 

(RJ)n 

(3^ RUij^Hin -vavxp^ju^jugxte/NP^'J-JUS^: 

£U R2&M^SL< ArPJSf^ttLTt 
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S£^IU $ KS^JFML 

nj:<, mttOXttl nttOXttl JU±©$I& 

T?£>kK m£ n©^Ittt6JU"F-efei)o ) 

(A) TIEit (3-1) (3-2) 

w.m%L<imw.m(Ds 
^S#Wj^b7KSl£J^3-&T, TIEit (4-1) &Zf/X& (4 

-2) T-^ti£ibi=r^£i^-t£i£i lit 

[<fb3] 

z1 z2 

I I o=c c=o /0 ^ 

(R3)n 

[<fb4] 

o=c/ \;=o 

(R3)n 

(i£4^ z^tfz2^ kh'p + i/JHX(i7;i/3 

^>S£HU X&/\P>f>Jl^£||U mN n N R 3 tt±=fl£ |W| U 

(3-2) 
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[<ft5] 

[<ft6] 

0=C 
I I 

(RJ)n 

c=o 

(R2)m 

(4-1) 

(4-2) 

(5S4^ R2^ R3, Z\ Z2N mN ) 

(B) fulEit (4-1) Rtf/xii (4-2) 

TlEst (5 
) zmtsn&ibstytkmikt&Mzjimt, 
[-fb7] 

(5) 

(^)n 
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