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c tiz j: ix t, 18 F -xmmt^titc^nmoy^ty 

[0071] jilt©-&J$£l^lC^J$*#-A£@totCJ&UTg§! 

<^oe>nTiN^0 

[0072] &tCs 0!l*.t& ]c, 13 N% 150, 18F^0Pim?^ 

(jg) 'kM+t'f ^ • K • 

±iB©^tc<fcy 

, BPJ^ICI^ *«, pTtgt^oTiN-So 

[0073] ztiba^Mglz&ftHDjjmzJ: y, *f§0£OMb^tl®mM&«£ffilI$ 

fi^r^A LTtlim" 2) Z. tifX^ %>o 
[0074] <fc < , £>£W£± 

IM^ttJ:i\ &F»3, 0MF*3. HflJit Klv fcb 

< $RMG>W&* #lEHb 

Stys MM.(Dims &g93&<D^H£<fcyjIiR-C$5o 

4Lt, $^W&^<D^t;&&x}m^(btctb(D+fiU^?3WM:k, PET, 

S PEC T^0#&-C&g9H4£!i^3 £0 & 

m<omis i&mmts femt&m. tk^mwvmmzi&bx 
i&i:5iiRT?S£o 

[0075] mmvmm. immi 
s im mm<Dmfc. tmzmmiz 

MC, 13 NS i5ov 18 Foz:t.^mn^WL\^mmz^^wM,^titc 
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3. 7 ^^^^^^3. 7* 

&>Z>o 

mm^s MSMi. 
s h %W8ktZtcto(Dfems tebXfilZtCDfliCDfe 
mizm[sz^zt>\ ^ (1) - (vi) (Dik-smzmtz>±mmiz&^T 

L/clb^t)£/c&^(Z)j£t L < lii§Ifflii)tt L < s ^ ( I ) (Dit& 

L< ttmMntylzQ^^n&lbCDtimizftZ. IA\ Ztcs 

^ (I) *(DRK R 2s R 3s R\ R 5 /c (£ R 6 <h L 

Xs ^ : 

[<b69] 

HO. 

(R0)q 

fc?£L<&5$: 

Hb70] 

OH HO 

yf o : $fcfi 

[<b7i] 

OH 
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nm^omymzmnz tm&z, 
tfishnymts fcftLOi1 

8 F-e^L/c^l^b^^ p E T [Z&WmizmnbtcWtyWg.*: 
iSiSJ: LT^SLT^^o Ztcs ^(DMkttmisbT 

tetA,£m<s A^©^tCiSUTlNi>o 

[0077] *f%w<D4k'&M*$tj\ tox'^-fowmm 
mtz>0 

IA\ ±IB© 
zt ?•$>%•< y ^x-wmmmfrmmz( 
JftlCP ETffl^i1 'C, 1 3 N % '50, 18F©d^$PiBMl±lM) T?HI$ 

£ fc © $?3i L < s U >I£;b U £ AM Si^L 

i^TKs ^s7K^©o<h x^uvyj 

=i-Jk *St)tt>4Sss x^y-Jk yj-fe'JX K\ 7° 

• t°U>yj =i-JU^(Z)o<hII 

te£*fgB£©<b^ti©SB^J:b^tt. MM. &&^®mtzfc\;-cmiM.M1R 
mnlZlZ^ 0J5ttMbm2ttMDtt,&-e$>i>). 

i^n O*M ©ib^-efe^o ($y 
trc^j#). j§mj»£y cm#. ikm^ati-iym). ^77-

(#y*.i£, Ku7T7— . A^x/\'^7 7-i) * /sjSEiiiH^y 

VJUtTS-Jk ^b^-KU^A^) 

TUl\ 

[0078] £e>lC*fgB£tt% *fgB£©<b^tl£&^©*t$$#£ LT#^ 

f-0l^lffl^ryh»t5o iltlCtt, *fgB£©jIf§Hb 

Ztctetfomfos A>7 7- Si^EIItti&k JimfftSfc&k )^?li 
< ~Dtx^—inuc L 
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XtUtU(D^^ZXUtc^(D^X>t Ltclb(DXfoZ>o *%m®4 b 

^©*Is^fuiE{*£ffl^T±§ETf&0£] L/c<£ 

9 <£ y, iz*f%n%<DWMik'£M}%WM&i&Tzzttf 
xzt&o t/c, 
<, ;^y«hLT(i±^© 

*^!Mj$^icffliN££ft£ii^©fc©-c£>c>TJ:i\, t/c, /^7?-

;i}gj±fi!S£y. KM. 

1" £ t © <hIHH©feCDT£>^tct^o ^Steffi* ©t©^M^M^RX$£ 

LTti: <, 

(cji^y^i;9(c/<-rZJK ztc 

s ^"Vhtis t"'i)#§5:JP§5:fl:ISs MpL^^^TJUs 

K U v*>\ )M7 -T Jl/*-#£ig:t^A,"C 

INTtcfclNo flUtf. >£t^ M-t?>vk & 

&LN&P E Tii^pS P ECTgStC^ffl-rSS^^jgll^'eiNTt <fc 

[0079] ^^tc. ^wnmt'&mtftvw&izmmftizm'&tzz.iifr^ *m% 
(D\k^tyik^WM(D^, £>£^£*I!^LT. -f >tf h P(CTiS^I^«hS 
M^i±^d^(ci;y, H^CD^^S©*^ 

fly*.#, 

/clfem. ^m^^Z%WbUtcM%(D^5)^Z^^^oZ.tifX^Z0 

[0080] *f£BR<D4k'&m&$0WmzftmfetfM^o Ltctf 
•oXs *f%W<D4k'£M&. flUtf. $0W&Wm&&&(Dm$i$>2>v&£.mi 
z.tcimmz&ttz&mwizmmxfoi'js TJwuv-m£%B% 
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X^Z>o 

[0081] ±^(DZ:t<, JftlCsfc (I) *©R\ R\ R\ R 

\ R 5 ^/c(i R 6 <h LTs 5$ : 

[fc72] 

nm^omymzmnz tm&z, 

L/c^T, Ztlib(D*f£nR(Dfc'&mZfctoT£'£te*OX 
j^-BW\7u-7'XhZ\&frV T?& <, 9 

[0082] LiftciT, *3§B,B&% ^WRCDfc^tyt.tcl-XtCDWi^^Zl^^tlZ^. 
bL<&)%mm%%:<ahsmn*(D7$n4 K/3WB. 
mmty, ^bmz^mmt^ty^tc^tcDm^mzi^^uz^bi 

£ 'MM <DMj$J$ft tb T #k\ mm^KDT^nj V (3W&S £ <£ 
hcit^o ^^tc. *wm\ktstyi£ 

u-t K/Sgs, dti^ 

©ifefe^L/cism. 
[0083] ±&(Dz:t<, pis- htrnttt-itcT^nj vpw&^wiz^mm 

B^UTINSo *wm\kt>tyte, /s->— Km^t 
-otcy^p-r K/Sga, «hf®#ii 

L/CA^T. gag# 

tf/s$/-s;»i££££d£ic<fcoT*PiH, ^yx.^7 

JU7/\-f t^TL btlZo 

[0084] Ltctf-1 X, *fgBJ3tt, 

OH 
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5S (i) L< 

Fx/s?-<D%tm££xf/ 
£ ; 

tHc 
7$P^ KiStfiSlttSls 

h£$^s't£/c<!s/)(Z)2$ ( I ) (ZMb^gt 

L < &)%mm%(Di$.m 
zmmtzo 

[0085] ^ 

IA\ dttv 

mwes ±B3mm$amy>i&&ffi£tt£fcimmjtRffiHizmjjLz&5-Tz 
ZtbV&Zo frfrZyfc#jtlkJj<Dffi§l&?!$a&ft&lzrs a 

®fc<DMmiAs aits 
TKS ^il^±^7j<s 'J U 7-fJ^-ftilL, t(D&s 

GO*.#. *u -7)i3.tcte7y-f)iiz%mrz>o t/c, 
&m#tzm%tj:m.fai*wm&mz&5tT%z t^m-cs>z0 

K^onsm. *mm(Dik'gty$:mx.&±3Li'yj*y-4 viz$ 
bTztlzJiVfiimLs )X^~Z\ MmizKtzztiz^va 
?ZL£tf-Z$2> o 

[0086] fttz£$fim&\J5£ Lxmi^m^s *f%W 
izmz*s u >mmmz®mmBii8!i&i}Qz.rs %tt%i£Tzz£tfv$z0 

[0087] LTtis 

Pi'f £££#"?£ So ZtibCD? 

t>. LT^ U VJUx-K8 0, tf'J ifUV^'J p-Jk 

y —jUt/c(i7°P t°U>y u p— JU#fcF t L < s U VJUX— h 8 0 ̂  
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[0088] ±m£mj5:£s ££Xf&mtZ£tt2>*f%W<D4k'&M<D£ h^tl 
^©£«it I^©#I^ tm -j&toic 
It M7Okg©^A0l^ IB&fcyO. 1 mg^l gN L< 

Ii 1 m g 75H 1 0 0 m g % J; fc? j£ L < Ii 5 m g 75H 5 0 m g Xfo&o —"M. 

o 

[0089] ^ ^tc. fettle©n^toL < rara 
tilt ziyy t ̂ -iy ayMs 7°P-7°<hLT. if 
SL< ramiWlCT^^tl/c®#i#if70P-7^ 

PV7*P<-*>a 

[0090] L/cA^T, 

=l >7 *;<-:> a >#I. ^IC^r>^/^-©®#i#iT70P-7°«h LTfJffl 

£ft£*:PgB£©^1^£/cl£^©j^t L < ; 

*fgB£©^t)£/cl£^©j^t IX V7**-*>a V 

#1. h ; 

^^©-fb-^tiSfettle©H^toL < 

^0^©^b^t/cii^©^toici^^ti^j^t L< 

ZZt&ftfflLtTZs p>7 * *-*/aym. ftlZ$OX'^-(D&ffi1jfe 
J 

z\yy ̂  ayMs Wiz$ryty<3L-%BBiTZ>tcdb(Ds 

^t/cli^©^tolcl^^ti^J^t L < ; 
^^©-fb-^tis fettle ©n^ to L < 

P>7;tP<-:>a >#I. 



WO 2015/060365 61 PCT/JP2014/078146 

tcdbOs fettle©n^toL < 
(Dl&m ; &£>tHc 

=\yy X *—is a y*Ms WlZ$ryt/<3L-%^l95&<}:tf/£tcl£)£0,TZ> 

tcm©IiMiffll]|iz£ , *3§B£aMb^ti(D&m 
(c t M IT •!> 0 

mtes ±?&(Dt1nVTJ$>Z>o 

[0092] ^ ^tC. *fgB£0Mb^tk L 

< izmMutyZftmt&tctfxD^v h-e&^T, ^B^©-fb^ti. 
L < £<£tMS(ci: y, 41 

K?:i^t5o *i§^b£y&$; 

-e^^o mn^M&mZs ^cs i3i\u ^O, ISF, 35mc L 76 

B r „ 4 5 T i % 48V% 60Cu, 61 C u, 62Cu, 64Cu, 66Ga, 89Z r 

, 94mT cfc^t/124 I A^4^?¥i;y)l^^ti^t(Z)-eS)^o fcftLOt 

PlBMd^i1 ̂ t/cli^F-e^^o *If^b£y<h&, \t 

t>iz.mm.mnM^mt^n£ ̂  -T * nay *c & y, ^ -e & & 0 

mmm 
[0093] \^T^%m(D\-szm.mt^tymtt(D^mn, ^mRtfit^mimm 

&7jkto &fc\ 

Z. Z. (CfaEE'f"§o 
[0094] %t. *f£mzmztti&&iMk'&mz&T<Dm{')-e$>2>o 
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THK-5 1 0 5 S OH 
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T H K - 5 1 2 1 S OTHP 

N iTl 
^N" 

TITK-5 1 1 7 S OH 

i 

H 
THK- 5 1 1 9 S 
(4}Wfk IRSIMfW) 

OTHP 

H 

THK-5 1 5 1 S OH 

N iTl 
N' 

H 
THK-5 1 5 2 S 
O^Hk 

OTHP 

H 

[0095] 
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isy \LW^m^z^m%(D\kt;tyik%z>z.£1? 
-e$&0 OTic, ^mm\kt;ty(DW:^zm^z>z.£1?-z^z>*z>)\/isy 
y (DmtkT^'t o 

Tfrl50ti2i££ 

^ o 

[0096] T§ElC*^B£©<b^0—®to&l^©0!l£^t"o 

1-&5S (i i) ©^b^^Bl^bt"So 

&ic, mts, (ii) (Dik&Mte. ^ (v) (ZMb^t)<hSJ^i±T. ^ ( 
v) ©*F^Mk-&M*mi£TZ> (Ili) ) o fcfc\ *?Jisisy hyta; ( 
V) ©^^^©IcTn %btltc\katy(D*^ )l$\M.(D\Mlkik 

^LT, 5$ (V' ) (Dib^i^l]lLTt^l,\ 

MIC, ^ (V) S (VI) (v I I 

) -A -( 
I) (I' ) -Z'^tl&ik(ligii) 

) o 

utm 
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[>fb74] 

Tii-A t i 

[0097] i ) tiiii)) £©J5J&JHU?£j£lCU 

TtT9 
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t%>3, ( I I ) (Di 

&ic, ^ (v) oit-syaz# (v i) (v i i) 

-RlS£{£1-£*^IMb^t)<hSJ^1±T. ^ (V' ' ) 

S^t£ (Ii i ) ) o 

MIC, 5fc (V' ' ) 5fc ( I I ) 

, (I) (I' ) 

Z> (xgii) ) o 

Hb75] 

P:fc Kn-r .'84>ft«ft 
Q: ̂  v*7 -* >«>3fttt«*JRl£ l£» tXBftiitf tt&$fcft 

7IWJ ftiffe#T tfltli X* # H fc F O **«!#* 
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1 (25. 0 2 g % 1 5 2 m m o I ) „ KHF2 (23. 8 g, 30 

5 mm o I ) u 4 N + H2 F3_ (4. 9 5 g, 15. 2mmo I ) 0 

1 2 o°c-e6 0trP^i#L/co 

U M^lJIgiLfco 'J ti ? 
A^P7h^77^- : MlX^U/n ~^+ty= 1 / 9) T? 

mmisT, ^ti2 o. 9 8 g% 35%) Lzmtco 

[0101] 4k-&M3<D<&m 

(9. 9 7 g % 5 4. 1 mmo I ) ©N, 

K (10 0ml) (C -f $ yy—)l> (4. 05 g% 6 0 m m o I ) % t —~f 

h" (8. 9 7 g% 60mmol) 

1 emmsmLtco Mix^u-e^u 

TK&L Ltca 

(m&mt : MlX^U/ n-/sdpHt>= 1 / 5 0) TltMLT. 

^tl3 (14. 7 7 g % 9 1%) LT ?#£„ 

[0102] <b^tl4©^c 

4b^t) 3 (14. 7 6 g % 49. 5mmo I) ©T h7 b KP77 V-7K 

(190ml—10ml) fefalZ 1 0 % P d - C (TK^J 5 0 % ; 8 . 8 6 

g) %1)\\7LZ, n^s tE-e4ar^ 

IE^SU iM^>u^^^7A^P7h^77^-
ifJl//n-^>=1/20, 1/9) UmmLX, ita^a 4 (6. 6 

5g, 6 4%) UTt#/c0 

'H NMR (400MHz, DMSO-d 6) 8 0. 0 6 (3 H, s), 0 

. 06 (3 H, s) , 0. 08 (9 H, s), 3. 2 5-3. 3 3 (2 H, 

m) s 3. 7 2-3. 84 (1 H, m)s 4. 1 6-4. 46 (2H, m) 

, 4. 69 (1 H, t, J = 5 . 5 H z) 

[0103] ik£ty7 (D^J$ 

5 (2. 0 0 g, 7. 9 5 m m o I ) £ 6 ( 2 . 1 6 g 

% 8. 74mmo I) ©1, 2-s>7 h + (6 5ml) 
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t>V OA (3. 3 g % 23. 9mmo I) , 7K (1. 38ml) , 7^7 + 

7, h 'J 4 y 1* (0. 46g% 0. 3 98mmo I) 

8 0°CX2Am^mnbtco I 

Ilx^^-e^L/Co $£>££*>'J 

h^77<- 0£tiiM£ : fFiifJl//n = 

1/9) -ellMLT, -fb^7 (1. 8 3 g, 6 8%) %mn&mW£ It 

fffco 
mP92~93°C 

E S I —MS m/z 3 3 7 [M + H ] + 

[0104] jb^8 

ftntl 7 (1. 82 g, 5. 4 1 mmo I) ®^PP 7i\)l> A (20m I ) 

)^(C7X;^t#T. h'J7^PSi (4 m I ) ^iTUT, Smt 1 

^U/Co SJ^^XTK^DX-T, j^l££ 'J ^ A7X;§)S"e p H 9 £ UT, 7-

h7t:KP77 VCtti, L/co ^ ti ?X $£'jt L X Mt £ E ̂  £ U 

t>?)\/l3^K0n^ VV=y~3 4— ()§&)§$£ : fF@fX^JU/ n -

/\dpHt>=1/2% Mtx^U) -elfMtt, M£x^/n 

iS&JlLT, ftni8 (1. 1 4g% 8 0%) LTfffco 

mp 273-275 °C 

E S I —MS m/z 2 6 5 [M + H ] + 

[0105] <b^$l9CD^$ 

4b^t)8 (4 0 0 m g N 1. 5 1 mmo I K jb^4 (7 6 0mg( 3. 

6 3 mmo I) % K 'J 7i-^7 7 Y > (0. 95 g% 3. 63mmol) 

©7^K^t:KP7^> (3 0 m I) #)li>S(C7K>p}i#Ts vV V 7°P kfJUJ7 

y is Jo )U/ft * S/ Is — K (0. 7 2m I % 3. 63mmo I) 0T h7t KP 

7^> (10ml) £1 OWtiTU ̂ 1^, ̂-e3S^m 

#L/c0 &ifcm(Dm%$:mi±%£ urm^^y IJ t>7A? UT vv=? 
y < — : Mtx^JU/n-/sdpHt>= 1 /9, 1/4) TUtl^ 
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, Mlx^U/n (1/9) -efc&LTs (5 6 3 mg, 

8 2%) ^mn^,mwtbxmtc0 
m p 1 5 4-1 55 °C 

E S I —MS m/z 4 5 5 [M + H ] + 

[0106] T H K-5 1 0 5 S 

it'aty 9 ( 6 0 5 m g , 1. 33mmo I ) ©^P ptfUUA (1 8 m I ) 

K <j yjitnmm. (12 m i) (3 m i) 
£}JP*.T^"C3 BmMWLtco 

I&t> U 0 p H 8 t LXs L/co 

^ILTM^/IEHS U 'J 7A^7 P7 h^77 ̂  - ( 

m&m&:mmmL)i/n-^*y-y='i /2S i/n xmmms 
JUfr £>{¥^11 LT, THK-5 1 05S (394m g, 87%) 

t. LTt#/c0 

mp 17 8-17 9 °C 

'H NMR (400MHz, DMSO-d6) 5 2. 99 (6H, s), 4 

. 0 6-4. 2 0 (3 H, m) , 4. 44-4. 6 5 (2H, m) , 5. 5 

5 ( 1 H, b r) , 6. 83 (2H, d, J=9. 1Hz), 7. 35-7 

. 40 (2 H, m) , 7. 89 (1H, d, J=9. 1Hz), 7. 98 ( 

2H, d, J = 8. 8Hz) , 8. 09 (2H, d, J=8. 8Hz) , 8 

. 22 (1 H, d, J = 8 . 8 H z ) 

IR (Nuj o 1)340 9, 1616cm-1 

APCI-MS m/z 34 1 [M+H] + 

[0107] t/c, THK-5 1 0 5 S0BiJ^$&0—0ij£^-ro 

THK-5105S 
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H0W SGCio 

OH QMF 
32"C, 20 fir 

N --v-in y0 °\A^' 

Yo x / 
VX^OH 

V\Z°Y^/V 
DEAD, PPh3 1 I f 
CHJQJ "OS 
30SC. over night 

51-58% 
9©% 

.0 

Pd|PPIi3feC!2 

NajCOs 
Et0H/H2O|DME 
90*0, 3"*' hr 

HCi 

OH H°x.A^a 

MeOH 
70C, 70 mm 

47-64% 76% 

P-TOIM ©nesulfortc 
anhydride 

Pyridine, THF 
0BC, 30 rain 

OH 
TsO•:X^x-

N' 

21-27% 

3,4-dih^dro-2M-pyran 

p*Toiueoesalfbnic 
acid morsahycfcata, 
CH2a3 

2TeC, to mm 

OTHP 
isa 

1, TBAF 
CHjCN 

SQC, 1 hr 

OH 

'||v 

100% 

I !8F|(S)THK-5105© ||S# 

2. HCi 
M»GH 

^ 1:00SC. 7 min 

"H" 

39% 

{SJTHK-5105 

[0108] J2TFIC, THK-5 1 2 1 S G>-&ffik<D-®\*:^t0 

T H K - 5 1 2 1 S (D^mi 
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^<J * OTa^A.,OBn „ OTs^^OBn 
QT€ 

11 4& 1 * 

OTs^X^OH 
n 

HQ. O^X^OH isgX, 

OTHP 
TsgA^ 

y^- N 

TsgJ 
rf 

N 

THK^121S 

% 

[0109] 1 1 CD^rj5£ 

{katfa 10 (25. 2 6 g % 1 1 Immo I) (DV • P^JUA (2 5 0m 

I ) (2 3. 9 3 g % 22 1 mmo I) j)Di, ?X 

B F 3 • E t 2 O (2 5;i) ^TUtl;K1B, ^1011 

#L/c0 K U 0 U ^Jl^^IXL/co 

U h^77 

-f- (}§l±l}^:Mtx5l;U/n-^drHt>=1/4) ^IUT, 

II (3 5. 1 7g, 9 4%) Ltf fc0 

[0110] lb^t)1 2©^ 

^t)1 1 (3 5. 1 6 g % 105mmo I) ©N,N->>7WM7 

$ K (2 0 0ml) $ yy-JU (7. 8 3g, 1 15mmol) J5«t 

t/5 0%tU K/h>/Ux>}^ (34. 6 6g, 

1 1 5 mmo I) ISt' 3 0 L/c0 JP TLX 

lb. tt!±!^£7K&LT$£:)tti, M?:lJ±g4Lfco 
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^>=1/1 9s 1/9) -effMLT. 2 (4 2. 1 6g, 8 9 

%) [,xmtc0 

[0111] Ib^rt) 1 3©^ 

12 (42. 1 5 g % 93. 5mmo I) 0jh7th'P77>-

7j< (270m I —30m I) fefalZ 1 0 % P d - C (TK^J 5 0%; 1 6 . 

9 g) %1)U7LT, M)ELS tE-e4ar^ frmmnistco xmt 

L/Co 

/n-/sdpHt>= 1 /9, 1/4, 1/2) -effMLT^b^l 3 (1 1 

. 12g, 3 3%) [szmtc0 

'H NMR (400MHz, DMSO-d 6) 8 0. 0 0 (3 H, s), 0 

. 02 (3 H, s) , 0. 81 (9 H, s), 2. 43 (3H, s), 3. 

2 3-3. 3 7 (2 H, m)s 3. 7 8-3. 84 (1H, m)s 3. 87 

(1 H, dd, J = 9. 9, 6. 6H z) , 4. 06 (1H, dd, J=9 

. 6, 3. 0Hz) , 4. 78 (1H, t, J=5. 5Hz) , 7. 49 ( 

2H, ds J = 8. OHz) , 7. 77 (2H, d, J=8. 5Hz) 

[0112] 1 4©^ 

'fb'n ̂  8 (900mg, 3. 4 1 mmo I ) , 'fb'n ̂  13 ( 2 . 9 5 g% 8 

. 1 7mmo I) , h 'J 7x —)[/7i\X 7 -f > (2 . 1 4gs 8. 1 7mmo I 

) ©Th7kKP77> (40ml) V4 7 7°P 

T7 V%y' ̂  ^ U—K(1. 62ml, 8. 1 7mmo I) 0jh7t:K 

P77> (10ml) OMiniSTL^ 1 0m ^^4 

BP^i#L/c0 LT, P 

7h^77< - (;§l±l;^ : SilfJI//n-/sdpHt>= 1 /9% 1/4) 

xmmms mm^ju/n-^*vyt,^m^LXs MH (1. I 

2g, 8 3%) LTt#/co 

mp 12 8-13 0 °C 
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E S I —MS m/z 6 0 7 [M + H ] + 

[0113] 1 5 

{katfa 14 (1. 7 1 5 g, 2. 8 3 m m o I ) CD^PP^JUA (18m 

I ) K U 7 PPii (12ml) 7.K (3 m I 

) £}JP*.T^"C1 60tP^i#L/co 

Tzamti U t7A7K;^-ep H 8t LT, h^t: KP7^>"e 

ttdi L/co ttl±l5S(i7K^i^!):# U U £ 
7A^P7hy77-f- : Mtx^;u/n -/sdpHt>= 1 /2, 

Mtx^Jk Mtx^^U/^ h7tKP77>=1/1) "effMtis Mtx 

^JU/n-/sdpHt> (1/2) T&&UT. 15 (1. 2 8 8g, 92%) £ 

LTt#/co 

mp 18 8-18 9 °C 

E S I —MS m/z 4 9 3 [M + H ] + 

[0114] T H K - 5 1 2 1 S©^ 

15 ( 2 0 0 m g , 0. 4 1 m m o I ) , 3, 4-^tKP-2H 

- (0. 7 4ml, 8. 1 2 m m o I ) fc&XfO P (20 m 

I ) h,/Ux>7JU*>i|-7Kfflt) ( 1 6 2 m g, 0. 

9 4 mmo I) ^JPx., 1 L/c0 K "J X^JU/7 $ > 

T'pH9(hLt, M^IE^Lfco 'J ti<y)Uti7A? P7h^ 

^7<- (m&m&:mmmL)i/n-^*y-y='i/4S 1/2) -eftM 
Mlx^U/n-/sdpHt> (1/2) tMsHaLt, THK-5 1 2 1 

S ( 2 0 5 m g , 8 7%) LTt#/c0 

m p 1 1 8 - 1 1 9 °C 

'H NMR (4 00MHz, DMSO-d 6) 8 1. 3 3-1. 5 2 (4 H 

, m) , 1. 5 2-1. 7 3 (2 H, m) , 2. 34 (3H, s), 3. 0 

0 (6 H, s) , 3. 34-3. 4 8 (1H, m) , 3. 6 5-3. 7 3, 

3. 81-3. 89 ( 1 H, &m) , 4. 08-4. 37 (5H, m), 4 

. 69-4. 72, 4. 84-4. 88 ( 1 H, &m) , 6. 84 (2H, 
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d, J = 9. 1Hz), 7 . 23, 7. 24 (1 H, #dd, J = 9. 4, 

1. 5 H z) , 7. 2 8-7. 3 0 (1H, m) , 7. 3 9-7. 4 3 (2 

H, m) , 7. 7 7-7. 8 2 (2 H, m) , 7. 87 (1H, d, J=9 

. 1Hz), 7. 99 ( 1 H, d, J = 8. 8 H z) , 8. 11 (2H, d 

, J = 9. 1Hz), 8. 20 ( 1 H, d, J=8. 8Hz) 

IR (Nuj o 1)1 600cm-1 

APCI-MS m/z 5 7 7 [M+H] + 

[0115] J2TFIC, THK-5 1 1 7 

T H K - 5 1 1 IS (D&J&fe 

utm 

OIBS 

[0116] 7(D£>mik 

{katfa 16 (2. 4 8 g, 5. 87mmol) (20ml 

) h'j7PPii(4mi) 1 mm 

P H 8 £ LT, L/co ttdi&ttTkSfc&Sfcjt LT}^£;$EE 

)u/n-^*y-y= 1 /i) zmmms 
LT, 7 (1. 7 1 g, 8 3%) LTt#/c0 

mp 198-200 °C 

E S I —MS m/z 3 5 1 [M+H] + 
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[0117] T H K - 5 1 17 

{b"ptl 17 ( 6 0 0 m g , 1. 7 1 mmo I) , {b"ptl 4 (8 6 Omg, 4 

. 1 1 mmo I ) , h 'J 7x 7 < > ( 1 . 0 8 g, 4 . 1 1 mmo I 

) ©Th7th*P77> (20ml) V4 V 7°P 

\s— h (0 . 8 1ml, 4. 1 1 mmo I) (Dzr h ̂  t; K • 

77> (10ml) S§&£1 OMiniSTL^ lUST 1 0m ^30 

P^i#L/c0 

7-f- (}§l±l}^:Mtx5l;U/n-^drHt>=1/9) left U 

( 1 . 8 4 g ) £?#fco *n° ( 1 • 8 4 g ) ©£ • P/JvJUA (18m 

I ) K U 7 • PMt (12ml) ^TLt, 7.K (3 m 

I) £}JD*.T^"C1 60mi#L/co 

U £ A7jcS£>$"C P H 8 ih LT, L/co 

&&*£*£ LT)^£;1J±^£ U ggjS£*> U £ ?)lti =? AO • v h V=? 7 -f 

- (m&m&:mmmL)i/n-^*y-y='i/9S 1/4, 1/2) xm 
THK-51 I 7S (5 03mg, 90% 

) Lxmtco 
mp 14 4-14 5 °C 

'H NMR (400MHz, DMSO-d 6) 8 2. 7 5 (3 H, d, J = 

4. 8Hz) , 4. 00-4. 2 0 (3H, m) , 4. 44-4. 6 5 (2 

H, m) , 5. 55 (1 H, d, J=3. 3Hz) , 6. 08 (1H, m) 

, 6. 65 (2 H, d, J = 8. 8Hz) , 7. 3 3-7. 3 9 (2 H, m 

), 7. 87(1 H, d, J = 8. 8Hz), 7. 94 (1H, d, J=8. 

8Hz) , 8. 02 (2 H, d, J=9. 1Hz), 8. 20 (1H, d, 

J = 8. 8 H z) 

IR (Nuj o 1)34 2 9, 3190, 1621, 15 9 9 cm"' 

APCI-MS m/z 3 2 7 [M + H ] + 

[0118] J2TFIC, THK-5 1 1 9S0^0-^to 

THK-51 1 9 S 
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[<b8i] 

HO OTBS 

N 
Bee 

OH OTHP 

« H 

[0119] 1 8©^ 

17 ( 6 0 0 m g % 1. 71mmol)1 13 ( 1 . 4 8g, 

4. 1 1 mmo I ) , S 'J 7 x —)[/7i\X 7 -f > (1. 0 8 gs 4. 1 1mmo 

I) ©rh7kh*P77> (40ml) V 7°P 

(0. 8 1 m I % 4. 1 1 mmo I) ©f h7tF 

P77> (10ml) }^£1 OtfjWOTTFU 1 ^^4 

BP^l^U/c0 J5J^©;^£)$J±^£LT, ^;g£r>'J;b^MU;b^A^P 

7h^7-f - (;§l±l;^ : ttlfJlz/n-/s^pHt>= 1 /9% 1/4) 

KttU fflM©^b^1 8 (2. 1 5g) LTt#/c 

[0120] jb^l 9©^ 

%m(D\b^1 8 (2. 1 5 g) ©^7PP/MA (18ml) }^(C7K)^ 

lf#T. h'J7PPii (12ml) 7K (3m I ) 

t?1 6B#r^#U/co S^(C7K7j<fc^»ltx51;U^JPA.T^It^ U t7A 

pH8^LT, L/co ttdi>$tt7.k2fc&S£j£ LT)§ 

i££$j5 Om I £-e>lJ±>jS3liU P?^77^- ()§ 

: Sixfj|,/n -/\dpHt>= 1/2, 1/1, B^I^U) -effM 

Mtx^;U7b^^rHLT. jbnil 1 9 (7 2 2 mgN 88%/1 7fr£> 

2 X^©W) ^ LTf#/c0 

mp 163. 5-164 °C 
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E S I —MS m/z 4 7 9 [M + H ] + 

[0121] THK-51 1 9 S©^ 

19 (51 1 mg, 1. 0 7 m m o I ) , 3, 4-i/'kh'P-2H 

- ¥=> >(1. 94ml, 2 1 m m o I ) lo&tfO • P^JNJI/A (50m I ) 

(2 3 9mg, 1 . 3 9 

mmo I) 2 O^Pe^i# L/CO LT h "J 

7$>"epH8tU U n~? 

K^77^- ()§l±l;^ : SilfJl//n-/sdpHt>= 1 /4, 1/2, 1 

/i) xmmms mm^^/n-^y-y (i/4) TH 
K — 5 1 19S (4 74mg, 79%) LTt#/c0 

mp 143-144 °C 

'H NMR (400MHz, DMSO-d6) 8 1. 33-1. 51 (4 H 

, m) , 1. 51-1. 71 (2 H, m) , 2. 33, 2. 34 (3 H, 

s) , 2. 75 (3 H, d, J = 4. 8Hz), 3. 3 0-3. 4 7 (1H 

, m), 3. 65-3. 73, 3. 81-3. 88 ( 1 H, &m) , 4. 0 

0-4. 37 (5 H, m), 4. 70, 4. 86 ( 1 H, &m) , 6. 08 

( 1 H, q, J = 4. 8 H z) , 6. 66 (2H, d, J=8. 8Hz), 

7. 21-7. 25 ( 1 H, m) , 7. 2 6-7. 2 9 (1H, m) , 7. 

3 9-7. 4 3 (2 H, m) , 7. 77-7. 81 (2H, m) , 7. 85 

( 1 H, d, J = 9. 4 H z) , 7. 95 (1H, d, J=9. 4Hz), 

8. 03 (2 H, d, J = 8. 8 H z) , 8. 17 (1H, d, J=8. 8 

Hz) 

IR (Nuj o 1)33 7 8, 16 2 2, 16 00cm"' 

APCI-MS m/z 5 6 3 [M + H ] + 

[0122] t/c, THK-5 1 1 7 S(Dm^mi(D-m^to 

THK-51 1 7 S 
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[<b82] 

HO. 
SOC% HO, 

DMF 
32"0,20 hr 

\ 7 

^ * <A^ 

4: 
XI^Boe 

P«f(PWH3>A 
Na?C03. 
BOH/BaQflDME 
9-Oflc, 3-4 hr 

"trXl OEAO.PPh,. 
CHaC^ 
3CfC. over night 

HO, 
HCI 

MeOH 
. ?&C,7Qmsrt 

.0. Y 

Cf 

Boc 

p-Toiuenes«!fofiK 
anhydrite 

Pyridine, THF 
0°c. 30 min 

OH 
TstX A.^°-

.<$• 

,VX#" VJ^' 

Boc 

3,,4~dihydK>-2H-pyraD 

p-faiyefiesutfonie 
acts) monohydrate. 

CH?G% 
2?s0. 90 min 

OTHP 
TFA 

CHCSj 
Hp 

N'' art, it* 
Boc 

1. TBAF 
CMjCN 
80C, 1 hr 

OTHP 
TsO^Jl^C 

, <<<£:' 

[ ®F|{S)THK-S 11?© flit# 

2, HCI 
StfeOH 
100'C 7 ini 

(S)THK-51 1 ? 

[0123] J2TFIC, THK-5 1 5 1 S ©^^©-fll^f o 

T H K - 5 1 5 1 S ©^rJ5 
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[<b83] 

OTBS 
HO 9TOS 

A Fv .A. / 

m 

OH 

"N M 
THK-91S1S H 

[0124] fc<£ty2 1 (D^m 
ft^i2 0 (1. 0 0 g % 2. 8 6 m m o I ) „ lb^t)4 ( 1 . 4 3g, 6 

. 8 6 mmo I) % h U 7 x. —)[/7i\X 7 -f > (1. 8 0 g% 6. 86mmol 

) fcscttfTh7kKP77> (40ml) ©;Fb^tC7K^i#T. V 7° 

• I^ JIJ7 V is t) is [y— h (1. 40g% 6. 92mmol) CDT1 h ̂  

tFP77> (20ml) )§M3 0WT;ITL, 11^30#^ &U. 

T?1 6 0trP^i#L/co LT, U £ W;b =y 

AOU^ h^77<- : SilfJI//n -/sdpHt>= 1/10, 

^/^pPMA = 1 / U Mtx^JU) (cttU IMMtfMb 

^i2 1 (2. 7 7g) ^lfe59«il^Utffco 

[0125] T H K - 5 1 5 1 S ©£•$ 

1 (2. 7 7 g) ©^PP^JUA (20m I ) }^(C7K)^ 

mnTs h|j7j^ps^i domi) ist 16mmmmk 
s TK domi) ^jp^T^"e^e>tc20#r^#ufeo sM&£;$j±"e}j§ 
IISLTTK (2 0 m I ) j^I&t> 'J VAVlU&fet LTiiif^-ea 

HH Lfco ai±l;S#ik7j<Z)%s ^iLTM^;IE®iL/c0 SIJS 

£:> 'J^)W7A^P7 h^77<- : Mtx^JU/^ P P* 

JUA=1/U Mlx^JU) -efiMti. THK 

-5151S ( 6 3 2 m g % 6 8 %/ 2 0 ^ 2 W) n £ 
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L T o 

mp 165-166 °C 

'H NMR (400MHz, DMSO-d 6) 8 2. 8 5 (3 H, d, J = 

4. 8Hz) , 3. 9 9-4. 2 8 (3 H, m)s 4. 41-4. 71 (2 

H% m) s 5. 55 (1 H, s), 6. 58 (1H, d, J=8. 8Hz) 

, 6. 90 (1 H, q% J = 4. 6Hz) , 7. 28-7. 51 (2H, m 

)s 7. 8 0-7. 9 4 (1 H, m) s 7. 98 (1H, d, J=8. 8H 

z) s 8. 18-8. 36 (2 H, m)s 8. 87 (1H, d, J=2. 4 

Hz) 

I R (Nuj o 1)1 6 2 3, 15 9 5 cm"1 

APCI-MS m/z 3 2 8 [M + H ] + 

[0126] J2TFIC, THK-5 1 5 2S0M;i©-i^1"o 

THK-51 52S 

utm 
OTBS 

OTs^^JL^OH OTBS 
TsgX^O, 

OH 
TsC^O. 

OTHP 
TsO 

THSt~§fS2S 

[0127] 4k-£M2 2<D<&m 

2 0 (8 0 0 m g , 2. 28mmol), 13 ( 1 . 6 4 g% 

4. 55mmol), h 'J 7x 7 < > (1. 1 9g, 4. 54mmo 

I) ©Th7th*P77> (40ml) V4 V 7°P 

I7 [s— h (0. 90ml, 4. 54mmol) (DT~ h7t K 

P77> (10ml) S§&£1 OMiniSTL^ lUST 1 0m ^^4 

BP^i#L/c0 LT, • 
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-/sdpnt>= 1 /9S 1/6, 

1/4) flS^b^t)2 2 (1. 8 7 g ) LTt#/c0 

[0128] |b^i2 3 0M 

4b^t) 2 2 ( 1 . 8 7 g ) (24m I ) }^C7k)^i#T 

, h U 7 • PMl (16ml) 7j< (3 m I ) £fln3.T^"e 1 6 

T'pHSihLt, b/co 

ESiU $l;l£M|x^U/n-/sdpHt> (1/1) -e^jfLT. <b^tl 

2 3 (8 0 6 mg% 7 4 %/2 0 £ 2 IgCDJW) LTt#/c 

0 

mp 167-168 °C 

E S I —MS m/z 4 80[M+H] + 

[0129] T H K - 5 1 5 2 S 

23 (8 9 5 m g % 1. 8 7 m m o I ) , 3, 4-i/'th'P-2H 

-(3. 38ml, 37. 3mmol) • P/1xjUA (9 0 m 

I ) (7 0 7 mg, 4. 

1 1 mmo I) ^2 0M^l,fco LT h U x 

^75VtpH8tU o 

• 7h^77^- (}§|±l}^ : Mtx^^U/n-^dpHt>=2/1% M£x 

^JU) -efiMti. Mlx^U/n(1/2) tMsHaLt, TH 

K — 5 1 5 2 S (961mg, 91%) LX%tc0 

mp 146-147 °C 

'H NMR (400MHz, DMSO-d6) 8 1. 33-1. 51 (4 H 

% m) % 1. 51-1. 71 (2 H, m) s 2, 34 (3H, s)% 2. 8 

5 (3 H, d, J = 4. 8 H z) , 3. 3 5-3. 4 5 (1H, m) % 3. 

65-3. 72, 3. 81-3. 88 (1H, #m) , 4. 09-4. 39 

(5 H, m)% 4. 70, 4. 86 (1H, t, J=3. 5Hz 

b r) % 6. 58 ( 1 H, d, J=8. 8Hz) , 6. 90 (1H, q% J 
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= 4. 7Hz), 7. 25 ( 1 H% dd, J=9. 1, 2. 7Hz) , 7. 

30, 7. 31 ( 1 H% i§- d % J = 2. 1% 2. 7Hz), 7. 39-7. 

43 (2 H, m) s 7. 79 (1H% d, J=8. 5Hz) , 7. 80 (1 

H% ds J = 8. 5 H z) , 7. 87 (1H% d, J=9. 4Hz), 7. 

99 ( 1 H % d % J = 8. 8Hz) , 8. 22 (1H% d, J=9. 1Hz 

)s 8. 27 ( 1 H % dd, J = 8. 8, 2. 4Hz), 8. 87 (1H% 

ds J = 2. 4 H z) 

IR (Nuj o 1)3 3 5 6, 16 2 3, 16 04 cm-1 

APCI-MS m/z 5 64[M+H] + 

[0130] 

tvr-WL ft IC b n z> (D ̂  £ m ̂ x L T m & z 11 -e $ & 0 

7 -f — •2>Tlc^^S!j73/is ,y77,T 

[0131] 

WO 2 0 1 2/0 5 7 3 1 2^C§Eij-r£jI 

0%mtLXs VLT(Dm 2-1-2-1 7^(C^ 

"To 
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1312-1] 

THK-5004 

J H 
HO 

2 — (4 — T^/7x-
/L-) -8- (1— 
p y 2 — t KP^ 
->^h=>v-) 

THK-5035 F^r0rri 

HO 

k CH3 

;7x^) — 6 — ~ (i 
— yjvir xi J- rJ^/v— 2 — 
t K n %-">') J !J >• 

THK-5038 

F^O^N'-^A 
o" 

L CH, 

'J ' n .-./I ; ^ • y —2 
-7/l/to^fyl'- 2 — 
t; K n 3r h ^ v) ^f 
j y y 

THK-5051 

T»Vl 
F'^V'0 

HO ^CH3 

7 - 8 -""(1 
— ~7jvirxi /• 2 ~ 
t K cj ^ i/x- h v") =sr 
y y > 

[0132] 
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[312-2] 

THK-5058 

k CH3 

2-
J7-x.-~-}V) — 7 — (1 

e Kn^r-yx 3r 
,/yy 

THK-5059 p-^V^-OH 

kQ 

k CH3 

2 — (4 — v^^fvK?" ^ 
/7x-'^) -4- (3 
~~ yjv/u — 2 — t Kn 
^v'T'n^v') =*•,/ D 
> 

THK-5064 A 
k CH3 

2- (4-^^/vr^ 
;7ix/i/) -5- (I 
— y'/k/p 7 fvt-— 2 — 
t KP#V^- h^vO 
y y > 

THK-5065 F QB y 
^CHS 

2 — (4 — =3-)V7 X 
J y3L^)V) -3- (1 

v;i. -;-u / f-n, 2 
t KP^'V'X b^v") df 
yyy 

[0133] 
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[312-3] 

THK-5066 

OJ '1 n 1 ° 
OH | 3 

VCH3 

2— (4-^x^7 
^ /-7:x^./k) - 8-
[ (3 77/M-u - 2 

— fc KD^-->) ~7°nrK 
#/yy 

THK-5071 

3 

CH3 

2 — (4-yjV'/x2/ 
=f-/V— 2 — t Kn^-
v'-r-b^v') — 2 — 
(4-^W^ 

/7x^;w) !J7 

THK-5077 
H£K ,/k 

A N 
CH3 

7- (l-TVM-py 
fvv—2-t: Kndf-
v'J-h^-v-) — 2 — 
(4—7 -fvK/* ^ 7 

y 3u=^/ !J 7 

THK-5078 FY fYY"Y 
k^k^CH, 

^CH3 

2-
/1-7 ^ 7 "7 m Xi/U) — 
7— (1 -7/ktny 

2 — t KD df-
v-m h^r-> ) -5-S V 
y 

[0134] 
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[312-4] 

THK-5105 OH 

CHS 

6 — [ (3 — ~7zVirxi — 
2 —t Ki3^-->) -fu S 
^rv*] —2— (4 — i/y 
f-}VT % J y a: r-—7l/) 
*y y > 

THK-5106 p 

OH ^ N 
CH3 

[ (3 -y;V^U-
2 —fc KD^-» ~fX2 7$ 

-2- (4-J^ 
.tVTIJy-j.-=-—M *c 
y y > 

THK5107 

OH U^N-CH3 

CH, 

7- [ (3-7/V^-D-
2 — t Ko^r->) "7"n^ 
^ v-] — 2 — (4 — v"' y 
*5-)V7 ——/H 
df-y y > 

1. HK o 11. ̂  

OH l!^AN-CH) 

^CH, 

2 — i 1 -i f-a -1-/-
T X J y*-~—jv) - 7 
— [ (3 —y/is^rrt — 2 
— t Fo^y) y ^ y-v 
-y] ^y y y 

[0135] 
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[312-5] 

THK-5116 OH 

N U^N-H 
I 

H 

2-(4-7^/7x^ 
—;l) - 6 - [ (3-7 
/M'D — 2 - t Ko^r 
v) df-y y 
1/ 

THK-5117 OH 

1>N.CH, 
1 
H 

6- [ (3-7/^D-
2 — t Kn^-y) ~7xi1$ 
^ V- ] — 2 — ( 4 — y •f* 
;VT 5; J ^r 
y y y 

THK-5122 OH 

k CH3 

6 - [ (3 -7/M"D-
2 — t: K D ^->) ~7°P TK 
^7] — 2 — (4 — 
=f~}VT ^ y 7 ;z.~~—z]y) 

y >• 

THK-5075 

I 
H ^ 

F 

7-7?y-2-(4-
74^P7x^4)^y 
y > 

[0136] 
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[312-6] 

THK-5076 2 -(4~7;i/tP7x 
--'i- '• 7 - >::;x 

y > 

THK-5079 5 v ' i / 2 :: i 
y iVyf P y rr. ::-A) 7 
y y 

THK-5080 2 ; 4 V z M-7 r 
~}V) - 5-v?^ "--f~jV7 
% 7 / y y 
- h 

THK-5081 8 _7? y ..... 2 (4 
V .'7 7 O T7 : 7''- ) ^ 7 
y > 

[0137] 
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[312-7] 

[0138] 
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[312-8] 

THK-5I00 6 — y f % 
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