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EEZEU-3-97], 2,9-¥GESUA4-UY], 2,9-MPEZU-5-UY], 2,9-HIEEN-6-L7], 2,9-HIEEA-7-Y

, 2 , 2 2
2,9-dGEEL-8-47], 2,9-AFEZH-10-U7], 2,8-AFEEL-1-U7], 2,8-AIEEL-3-U7], 2,8-7

GEEY-4-U7], 2 8-AGEEU-5-U7], 2 8-AFEEU-6-U7], 2 8-AFEEA-7-Y7], 2 8-AFEEI-
9-47], 2. 8-dFEER-10-¥7], 2,7-HIEEU-1-97], 2,7-HIEEH-3-d7], 2,7-IAFEEL-4-U7],
2,7-AGEEA-5-U7], 2,7-AFEEL-6-Y7], 2,7-AGEEU-8-U7], 2, 7-AFEEA-9-Y7], 2,7-HIEE
F-10-947], 1-3udr], 2-sud L], 1-glmAolobd A7), 2-s mMtolobxld 7], 3-F:molob A7), 4-7
Apolobxld 7], 1-# AR D Y], 2-H AR A Y], 3-HHARIA Y], 4TS5 ARIA Y], 2-SAE— Y], 4-S5A1EE
7], 5-5AkEE, %@Wﬂ%iaﬂ, %44d}iaﬂ, %ﬂﬁ%ﬂ,%WMﬁ%ﬂ,&WMQQﬂ,%ﬂ

U, SALAETD), A
DN, 59 g2, s S5 1

1-1E97], 4-E-1-E97], 2-0E-3-91597], 4-vd-3-
°7), -t-PHE3-AEYY], 4--HE-AEL] B E & Ak
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[0263] &8k 11o] oA, Ar ~Ar'e] Hel: 47] B8t 19 Ar ~Ar o Relsh mpREA.  olstel kA 119
shgtzel TAGE AT o5 FAEE Ao| ohr},
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[0270]

[0271]

[0272]

[0273]

[0274]

[0275]
[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]
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AN 4

teom FAd L AN olgstel ¥ W U pAdom A¥dth @, B wye ojshe A,
EREE R BRSNS
¥

7] EL &Abe] 37}
(D &% G4 a& )

A (3B ALA

83
(@)
Y
N
i)
TS
Nl
[>
S
Ao
ol
2
>
ot
S
s
[aN
=
>
Lo
fo
4o
02
gi
foi
o
o
ot
I-rl
ot
k1
oz

23°C, Ax A 7}~ B9)7] kol A, KEITHLY 236 SOURCE MEASURE UNITS o]-&3te], Z7]
= QI7Fsto] WFA7|aL, A2z} o]9le] wiad AFe] Al Aks wjol &A% AVF AYE 54

g 1(sd=(De F4)
(1) 3HE(1-a) 9 4

do S

Cul
DACyHXx
K3PO,4
E}OI SHe (1-a)

Aa 971 8F, 37 FF2F] 7EE 40.1g(240mmol ), 2-H 2R T}o
3.81g(20mmol), <SIAHZE 84. 91g(400mol) Edl-1,2-t}o]o}u] Ao

Wl ZF 2 49.4g(200mmol), £ =3} g
Za el 7.21m1(60mmol), 1,4-T}o]=-

=
i = 1l
Alel 100mlE YL, 2447 FFAIH Y. WS F85 &, A27A] Y & EFd 40mlE g4, §d o
Bz F7)9 5 oEsta, @ﬂgA“aﬂ-ﬂﬂﬁﬁéﬁ%%»%ﬁﬂ %3, olHEA odd/mere E3t
g2 AAste] MAY uA(31gE(1-2) S FEAT. FF 54.0g, & 81%

(2) 3HE(1-b) ¢ A4

Br

b~y

] &7 &, yx ZgaTd 3eE(1-a) 7.92(19.3mmol), N N-tlolWglZEolulol= 100mlE Hil A|RE
A7, d5ER 0CE WAstaL, A7lel NN-tho]meFolulol= 20mlel] 834171 N-HERA A on =
7.04g(39.6mmol )& A3fel <l 10%e] HA M3 ZhPYk. 0TolA 3AZF uRkegl F AL 1Y
WA, g TR T, 224 200mlE steta, B ZAur)E ol g3ste] 23] ¢A Y. o|RE F4 A
niadlge® Az §, o, FHAT. o|AS AMoRRY AFAASte] Mo uA(FFLE(1-D)E F5
ok, S 9.30g, FE85%

l
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[0285]

[0286]
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[0289]

[0290]

[0291]

[0292]
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[0296]
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(3) Q_ﬁl—t' (1)/] ?5]—/\

N

B r  DACyHx
K3PO,

(1-b) Lol Al
Q]

A 297 8, 3¢ ZEkxFe FMFE 6.55¢(39.2mmol),  3FEHE(1-b) 9.26g(16.3mmol), LQ=3} g
1.55¢(8.15mmol), <¢IAFZHE 13.84g(65.2mmol), E ;N A-1,2-tlololm] Aol FZANAC] 2.94m1 (24 .5mmol), 1,4-
ol Al 32mlE Wi, 2417 BFAIZG. WS TR §, A7 WAg & 54 200ml 2 s|AEta, &
Q ARE FUd T& 04‘:5?\3‘3} o] JAS AHEgt Aol £E AYS FHAAA FFA. oMAEA A2/
ARl £33 S22 A AlAste WAl 1A (FFE(1))E F5A. 5% 8.10g, & 75%

g 2(std=(2)9 F4)
(1) 3}HE(2-a)9 4

O OB OH), ©
Bf Na200: 2|v: aq. QQ Br

T e

A5 E—-?’]ﬂ 3F, 37 ZEkaAe] 2, 7-tolH 2 E o]l Z2HF# 32.6g(100mmol), FE R EAF 12.2g(100mmol), EF

JHEE 2N 89 100ml, 1,2-tho]ulFAJoEHQl 100mlE ¥, o] £3F & HEZI|A(Egelddx

mFoHE 1.16g(1mm01)% 7Veta 8A17F BEA AT}

s TR, A7 WAE -, 29 Z2urlE o] &ete] EFder FEAT. o S mtadlaew A
A Azt A AzvtEadd(dA &uf AAJA:EFA=8:2) = AAYT. oA

WA ol nA (= (2-a))E 5. 7% 17.8g, T& 55%

g

o0 SO0

@ o cul N N
V4 u
(2-2) pacyrx (-0 o o

K3PO4
CLol=Alel (2-b) (2-c)

2

24 2-HERTOMERRS AR WASHE A oot AFE(1-a)~(DF L& Wl s

i)
ox
é
i‘i
o
ru-[c{
—~
-
(@)]
o

oo

ox.
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[0297]

[0298]
[0299]

[0300]

[0301]
[0302]

[0303]

[0304]

[0305]
[0306]

[0307]
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(1) 38+=(15-2)¢ A

ol N al

—>

D Basay

(1-a) (15-a)
7] B97] s, 37 Z2Tel 3gE(1-a) 5.0g(15mmol), tlol]ZF=Z=ZHHQl 7omlE Wil &3fA|7]aL, -20T
2 Jdzte] Fa, A7) tholFZEWHC 45ml 2 343 BHE 7.19g(45mmol) ] &-MS 1080 Ax HeF ).
20CelA 17 WEke F, ALK HEd 19 andd. 9 FR 5, Ao LBER £89% Jtetd
AE NES AVAAD, B 2YIE olgad dolFzaddlon F2HY. T4 P4 vonaew 3
e EFA/AAQA £33 SR RH 23] AAAsI] FANe] uA(33FE(15-) &

.

N
DACyHXx
Br Br KsPO,
CHOI=Z A2l

(15-a)

(15)

Az B97 8, 37 Zgx3o 7mFE 7.36g(44mmol),  3EE(15-a) 6.26g(1lmmol), LQ=3F g
1.05g(5.5mmol), QQAFZE 14.0g(66mmol), EHMA-1,2-trololnalo] 28 A2l 1.98ml(16.5mmol), 1,4-T}o]
SA 22mlE Wi, 24A17F EFAIHG. w9 TE ST, ALk B $ EF4 30mlE s)Astar, &<l
itz F7d 55 3. o oS Ayt Ao 2E AUS ERANA FFHATG. oRS AT A =
EutEa ] (A7) vl EFMFAARJA=4:6)2 AASHIL, 1 F oM EAL o -F/FARl E3F &R A4 AlFgsH
of Male] uA(FE(15)E F5Ah. 7 2.0g, T& 22%

)\

=

e 4(sh=(32)9 &4)

(1) shsh=(32-a)9 &4

I\Q,Br _ Q‘O

BOH):,  Na,CO; 2M aq, ®,
Bd(PPhs)s B/
DME
(32-a)

Ax B9 sk, 37 ZgaFe] 2-trolHlERFHREA 21.2g(100mmol),  1,3-H.EFolo]Q EHAl
31.1g(110mmol), BHAFFEF 2M 89 100ml, 1,2-Tho]H|EAJoEQl 100mlE €L, o] &3 &0 HEZI| 2~
(Egfoldld 29 ZetF 1.16g(lnmol )S 7}Fstal 8A17F S-FA| 2L}

B F, B Aur)E olgsle] ERoR FEAG. TH A vadsow A
& Aegk A azvkETle (A4 8 AL EFABDE FAR}. AL
Mol T (R (32-a)F FEAG. FF 25.62, T& T9%
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[0308]

[0309]
[0310]

[0311]
[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]
[0319]
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(2) 3hgh=(32)¢] 44

w oMo

(32-3) K3PO, Br Br
Crol= Al el (32-b) (32-c)

e R &P
- o
K3P)64x g

CHOIZS Al

24 2-RERvol MRS e (32-a) 2 WA A olde setE(l-a)~ (DI 2 el oA
S B

25mm><75mm>< 1. Imme] ITO 4 A5 ¥z f2] 7|3 (X v =" =
AR & IV 22 AAS 3023 AA e, A $o £y A5 2

1% Zde F&sta, 4 5 oAS glo] PYAFH e Fo W A, F
(<& A 714 F2AAY(FA 60nm). A S 1A/sE 3§ ° <
Ela=)

o2 HIY Ao, SIFE()(E2E 33E)S A 7tE FFste 77 30mme] 33&E g} .
A 1 EHERA, SIEEMBD)S, SFE()C diske] dHuE 1097 HEE g, A9 SEE 4
7t 1A/s, 0.11A/sZ2 . o] 2 Rl WPF o= A 75t}

thgom o o wHE Ao, HFEMBS A% /A FAstel, T 10me] HBUHS PP, g Sut

o
1A/sQtk. o] BH 2 B3 B5Fo2A 7]ed.

P

o] Bt Aol At &= 1A/s2 EYA@-FEdd)LFrEAlg) FAE SIS FA 30mm). o] ¥
7

ki

S Al el LiFE A% $% 0.1A/s% SR F 0.5 m). o] LiFe o] 35 Al 4% &
wgg Zaao 24 32 T/ 100 BAse] §7] B 248 F5A.

1

Yoo

o P

stgtE (HT)

oy
\—/
= N A
O L)
\ré’ <® o) N
= SNAL =
@/ W | 00\“/\}
N }\ NS -~ Ve
) | P | _
stet=E (HB) Alg

AAle 2~4
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[0320]  AA]d 1 1 AA FFE(DES ol &3t talel] E 19 7" T2E ARE o] &3 A ol9= AAd 13 2
o] kel 7] EL 24 A=tdrt,
¢ o O N
S Sl & %
N N N
4
BTSSR £ £ g ¢ Lo P
o O ﬂ‘ @
[0321] St&E (3 2) stetE (2) gtet= (15)
[0322] Hlule] 1~5
[0323]  S}§E(1) el 3sl7] sEEHD) ~(HE6)S o83 A oY= AAld 17 o] 3t {7 EL &AE A&,
¢
Qﬁ;}%ﬁ
Sigt2 (H1) SIEE (H2)
sigtE (H4)
F 1
SAE & ot AR AL &2 b2 =9
(V) (%) (AIZ2H
ALAI0 1 (1) 8. 5 9. 2 1270
ALAIO 2 (32) 8. 9 8. 4 1330
2LAI0ll 3 (2) 8. 7 8. 2 1000
&LAL0ll 4 (15) 8. 4 8. 1 1160
Hl w0l 1 H1 8. 8 7.0 700
Hlum ol 2 H2 8. 8 7. 1 650
bl 0ol 3 H4 9. 3 6. 4 450
Hl w2 Ol 4 HS5 9. 5 6. 9 480
Hl 2 0l 5 Hb 9. 3 6. 9 250
[0325]
[0326] 3% 128Y, 2 @39 33&E(1), (32), (2) ¥ (15)7F vlude] FERGE nagdola FrEel AS &
oAt =3 ®mo AAL ‘011*14 T&o] 7bsat7] i, &Rl d¥o]l A" f7] EL &A1 As &
21k,
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