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SCffj&) 75y®ffcott<fcL\ fSi, ^<z?° J- K r — G I U-X-G I y[Z 

X[i±aE0<fcd&7,5 / 

[0034] 75/Si^S(7)S§-§-[iJaT(7)7 5y mZMMt&o 

1) G I y <flJ V> 

2) A I a 7^-> 

3) V a 1 A'J > 

4) L e u P-fv> 

5) I I e -< vp-r v> 

6) M e t 

7 ) P h e 

8) >
 

1-

r f Pv> 

9) T r P h 'J -J h ?T > 

10) H i s tXfy> 

11) L y s 'Jv> 

12) A r g 

13) S e r : i?'J> 

14) T h r XU7h"> 

15) A s P 7X/^^> Si 

16) G 1 u 5 >ii 

17) A s n 

18) G 1 n 5 > 

19) C y s VXTO 

20) P r o -Ju IJ > 
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(21) O r n : 

(22) S a r : +f;U=l V> 

(23) C i t : V h;u'J > 

(24) N-Val Cm, N v a ) : / JW* 'J > ( 2 -7 5 / ̂ li) 

(25) N - L e u (X(i, N I e) : J )ls P-T V> 

(26) Abu: a-7 5/ i£ii 

(27) Tau : 

(28) Hyp : t KP^V?°P 'J > 

(29) t — Leu : t e r t -P'f V> 

(30) CI e : P P-T V> 

(31) A i b : a — 7" 5 / -< V (a— aminoisobutyr ic acicL 2 — 

(32) Pen : L —s\—i/=r 5 > (penicillamine) 

(33) a I I o - T h r : 7 P X —> 

(34) a I I O - I I e : 7P-f 7P-fv> 

[0035] 75/lill^lt ±aE7 5/&0#iI^*T-&oT, 

, m*7 5 / ii^E^7 5 / it, 75/7;u=i-;u, 

;uS^7 5 / S, VXT^ >(T)T7h-;uS^(7)7 5 / lifJil^#fIM^S[3 

^yM&Lfcifljb^if b*i30 M^S<tLT(i, 7;u^;us, 7v;uS, 

7K1IS, 75/S, 7;u^;u7 5/S, - hPS, x;u/1x-;us^#fl^is 

Arg ( N 02) : N - y ~ — h P TJU^f->, C 

ys (SNO) :S—— hPyXf^f Cys (S - M e) : S -Jf-JU 

i/XT-f X Cys ( S —a I I y I) : S - 7 'JJUisZT^ v a I - N H2 : 

A'J>7 5 F\ Va I - o I : (2 -7 5 / - 3-/^)1- 1 -

:?£/— ;u) r*u r-Giu-Cys ( 

SNO) -G I y ±IHr-G I U-M 

et (O) fc^Ilr-GI U-Cys (S-M e) (O) 5t*p(D (O) (£X 

;U/tx^v £o r-G i u0) (y) tits 5 
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rLtifl)7 5 / LTIAS z t £E 

So 

[•fbl 7] 

N^° 

o 

HO c 

NH2 O 

S — ^ hoy If JV$ (S-Nitrosoglutathione (GNSO)) 

[0036] K 

It, (1) it 

XI£ (2) y^jjfct£;fr;£1f(7)4Hn 

c t lz& oTlx!#f § c t <fc^to££j?!cJb<<fc 

y fHIT & <§> o ^f§0J 5. c ft t fjfffl £ ft § 7 5 J it 

MJ-'J K£\ K 

£j?£&£El^T£j?!c&MMi¥nJ?!c1"§c tic,*: y ft ? c t ft~Q#§0 4b^ 

LTIi, bftSo •€• 

7-r — flc^otiltSetJ&<T?#3O Z0<fc5&'<:?Jf 

fc£ t/^ftK-j=s- KftMli zfD&ffilfrmzfcl^T £ < £• bftfc £ 0•T? 

[0037] £tzs ^f§0J[3fcx^Tffll^bft-g>^>^7|--^l^fttt/efttfjfffl^ft 

57 5y®X[^^f K^B^W«j:J5JS[c<fcy^-rSii^[z[i, 0i]*[£, 

isv hwo 200 4/0 1 1 6 5 3-§-[ziHii(7)^;S^ffl^T 

ttet>-tbs -^7 5/iiXliv^?0^ K(7)^;u7tt>v;u^5i$-x 
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5 K<t, 7 5 / 'J -0 

SI (0i]*[£, ^;U7tt>v;uS^HS^ftfr7 5/ii) <t£ 

, K£j&lfll0#£T[::fclAT:J£j££-t±, KXI£ h 

•J^^f K££jfrf&C<t[z<fcoTi£g1-3c<tjb<Wfl|T-&30 K 

£j£lfH<!: LTIi, ISJg 

K£j$lf^A^lf bft<g>o 

K^\ lf@H0^£#!k ^-0 

tttti LTffllA<g> -t £WtlTfo<g>o 

^ nDn W lz L a £ i§ fr^fl&0 U3 Rfc J! *'4t ftp L X s M Rfc*'4 tir&zttfx 

^ %>0 'ftii0I]plR^J^^4<t LT(iN $IJH_(£\ #I4N HH§L 

If 2 5 9M s >ii^- h 'J ^ A (MSG) t£i£(7)7 5 y -f/v 

>- g >lt (IMP) & t0*£l£H, i&fb-f h M ^7A^ >> X 

>Si& <tf0if b ft^ M I - lifl * 0 If® x jpx & ̂  if b ft <§> o 

[0038] ^f§0J[cfcx^Tffll^bft-g)^>T7|-- >i^fa&tM#ffl£ft<g>7$ / SIX. 

-So *#g^0^>T7h-

Jft-57 5>'iXtt^^f K7W&0MI£ffML!#£iil=r, -€-0£[*2£g^ 

fftl-!HFllcFft<§K pJ#t40^Tfeft(Scfc < N #|J*.(£\ 

14S[c^LT(i, 7>^-^A^N ;b 'J^A|07i^ 'J#JI 

tO)t&s tU\s*s^Jxs -?V*isOJ±W(D7J\st)lJ±m£mt(Dl&, 7;U5-

OAi&, ®fPM£N h'Jif^7 5>, x^y-;U7 5>, ^U/ts'JX tfP 

'Jv>N t^'JvX tf^vX vv^ p/s^v;U7 5 >^0^#7 5 > 

<t0i^ 7;U^-X 'J v>^0^S147 5 >Mt(Dik&&l-f&ZttfX£ 

ho £tzs ^StiSlc^LTIi, i^ii, $tii, 'J >Ms ffi®, ^b7K^ii1f 

(DMMMtO)ims ^x>iiN y?juMs >15 
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Hit, vzL^ii, 

* $ >x;U/1x>iiN P-h 

;ux >x;U/1x>ii t (D^mi& z t ;b<T§• &0 

[0039] ^f§0J(7)^>^7h-&&IMiltB-

£*£$*, ^-Xh, ;^^t(7)^14[3$ij|5l/d:L[zfeb^ 

& M mT m i* & z t fi t •T ̂  & o 
&<g>lM£if£-

=i^B^#^ij(iN #n°pN tfc*4, 

7^T^<g>0 

*#§^£>^>^7^- =I^B^#^IJN &<g>iM£if£-

Sittoft7>^*- ytmitO)MRTSWm£ ft £ 7 5 / SIX K(7)» 
(£p/TM03^^#bft£s:Tfoft[£^[::7|iiM£ft£:l,v^\ ^>^7|--

il^L< K(7)M<!: LT, &PDq, M'4fo<g>lA 

(ipp^lfCD^SCM^S^t ^T, 1 0 p p b~9 9. 9 

%N L < (i 0 . 0 5 p pm~9 9. 9 %N cfc U L < (£ 0 . 1ppm 

-9 9. 9%, ISJtTfe-g)o 

[0040] 

=I^B^#^IJ^|B^^ftfr#pDpN M'4, 

L o <§> tb b(^> $• cF b l-IB 

'n^'ii'Ttcfcl^o 

±aHfift:<b LTIi, 0i]*[£, ?>=i-X, fLflt, vaflt, ffi®s -?>- h 

-;k lilted'J-tr'J h\ 7pjx^u>^'j=i-;k t KP 

x^u>^'j =i— ;k 7pj7r^vx^u>v;n££ > 
leteiixxxyk 7;u^sx 75/Si, 7K, 
If bft<§>0 

±IH(7)pB^JH4(i, ^^Tffl^bft-g)l^-fft(7)PB^JH4TfeoTtcfc < 
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±SE(7)jm*N 

±SH|p|B^J^|40 O ^bs Iffix JF-X(£N S <!: • Ifi 

s wztiammms if«n^ 
\>J.Tlzs HWiJ^^lfT^f§0J^^b[3=|L<lK0J-r^)^\ -ftb(£*#§ 

wzmmt 3 i 0 T* li fc l\, 
mmm 

[0041] (nwij 1) <t£mi<D£tfL 

(Fmoc-L-Cys-Ot-Bu)2 (N,N' -difIuorenyImethoxycarbonyl-L-cystine di-

t-buty I ester, 4.81 mmol) £"T h"7 t KP (58. 5 mL) <t7K (1.5 mL) 

[zmMLtzo 7K/^T h 'J ZfTJ^THXy-r >(5. 28 mmol) £JJP*.T^[::MU 

4mr$mnLtz0 sjE^jfrspu io%^x>ii7K^ (60 mu ^m^.tz0 

Gjg&^SCiMU ifiix^;u (60 mL) xm&Ltz0 60 
mLTnftjf^ /Hfti 5£;££ v 'J 2J 7 A (n-^JF-tf->-

|fiix^;u)[zTl*MLN LTtifco 

« 97%0 

ESI MS m/z 422.4 (M+Na)+ 

1H NMR (400 MHz, CDC 13) 8 1.50 (9H, s), 2.99 (2H, m), 4.23 (1H, t, J= 

6.8 Hz), 4.41 (2H, m), 4.54 (1H, m), 5.68 (1H, d, J=7.2 Hz), 7.32 (2H 

, m), 7.41 (2H, t, J=7.2 Hz), 7.61 (2H, d, J=7.6 Hz), 7.77 (2H, d, J= 

7.2 Hz). 

[0042] (mmm2) itsmzosm 
^£^1(6.04 mmol) $-^7Kv> T-'U^yUAT'5 K (60 mL) lz;||$?LN Boc-

Dffc18] 

NHFmoc 

O 
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i odo-D-AIa-OMe (N-t-butoxycarbonyI-3-i odo-D-aI an i ne methyI ester)(6. 20 

mmol)£Jjn7Ltz&s (6.02 mmol)£JjP7U Lfc: 

o J£J£;$£#£PU0%^x>ii7K;g;i£ (50 mL) fc&Wk (30 mL) £Jjpz_tz& 

% (60 mL) St/7Kii£ifiix^;u (60 mL) 

tzo 10%^7X>ii7K^;S (50 mL) , #^7K (50 mL) XimX 

;5fe;fLN ^^M^:M^Ltz0 

>-ffi|x^;u) LX^tzo 

W 66%0 

ESI MS m/z 601.2 (M+H) + 

1H NMR (400 MHz, CDC 13) (5 1.45 (9H, s), 1.49 (9H, s), 3.01 (4H, m), 3 

.73 (3H, s), 4.24 (1H, t, J=7.2 Hz), 4.39 (2H, d, J=7.2 Hz), 4.48-4.5 

5 (2H, m), 5.37 (1H, brd, J=6.8 Hz), 5.80 (1H, brd, J=6.8 Hz), 7.32 ( 

2H, m), 7.40 (2H, t, J=7.2 Hz), 7.63 (2H, m), 7.77 (2H, d, J=7.6 Hz). 

Dfb19] 

NHFmoc NHBoc 

O 2 O 

[0043] (H«iJ3) 

(ISD 4t£®2(4. 01 mmol) P P> £ > 70mL[Z;^fLN h 'J 

ThPifii (70 mL) 3£#t: 

W 1OO%<b^$LT-€-0SS^0J5JS[cfflL^o 

Hb20] 

NHFmoc NH2-TFA 

O 3 O 

[0044] (I® 2) -fb^^3 (4.01 mmolftiS) [zJffiTki>* 5 K 

(60 mL) U •£ v-T 7 ?°P t°;ux^;uy 5 >(8. 04 mm 

0l)£igTL*:o ^S[cMLT^;U/K-;HfX>r 5#V—;K8.10 mmol)£}jP 

HO 
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JS^[3lO°/o^x>ii7K^ (50 

mL) &tiaz_s iSCILtz&s (100 mL) TkJi^MKifr 

C0^«|Ji^1O%^x>ii7K;£;$ (50 

mL x 2) N #±^;KT? 1 !#b 

<t LTtifro 

W 39% (2Ig) o 

ESI MS m/z 448.5 (M+Na)+ 

1H NMR (400 MHz, CDC 13) 8 2.71 (1H, dd, J=9.2, 14.4 Hz), 2.78-2.90 (2 

H, m), 3.02 (1H, d, J=14.4 Hz), 3.86 (3H, s), 4.20 (1H, t, J=6.8 Hz), 

4.40 (2H, d, J=6.8 Hz), 4.56 (1H, dd, J=5.6, 9.2 Hz), 4.68 (1H, m), 

6.30 (1H, d, J=5.6 Hz), 7.32 (2H, t, J=7.6 Hz), 7.40 (2H, t, J=7.6 Hz 

), 7.60 (2H, d, J=7.6 Hz), 7.77 (2H, d, J=7.6 Hz). 

[0045] (H«J4) 

(USD -fb^MO. 54 mmoOCnoyo^UTtx1; >-v> Kjgjft 

(14 mL) 0M&#Ltzo 

W 1OO%<b^$LT-€-0SS^0J5JS[cfflL^o 

Hb22] 

Hb21] 

o 

OMe 

4 

O 

S 

,0 

OMe 

5 

[0046] (III12) Boc-L-G I u-OtBu (N-t-butoxycarbony I-L-g I utamic acid a-t-but 
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yI ester) 

(1.70 mmol)^^7Kv>^;U^;UA7 5 K (9 mL) HOBt • H20 (1-h 

ydroxybenzotr iazole hydrate) (1. 85 mmol) <tWSC • HCI (1 - (3-d i methy I ami nop 

ropyl)-3-Ethoxycarbodi imide hydrochloride) (1. 90 mmol) £}jQH_T^;.nnTr 1 

5ffl&&Ltz0 5 K (20 mL) izmMLtzit^m d 

.54 mmolf@^) &J]Dz.s SSifdifii 

x^;u (50 mL) t?K (50 mL) 7km£WlzffiM±?Jl' (50 

mL) T-ttttJLfco %MM££fr-t±TmW7k (50 mL) £g&7k (50 mL) T-& 

h'J7A(n-A^^> 

6LTtifco 

W 81% (2lg)0 

ESI MS m/z 490.0 (M+H) + 

1H NMR (300 MHz, CDC 13) 8 1.44 (9H, s), 1.46 (9H, s), 1.90 (1H, m), 2 

.17 (1H, m), 2.32 (2H, m), 2.60 (1H, dd, J=10.5, 14.1 Hz), 2.92-2.98 

(2H, m), 3.18 (1H, dd, J=6.0, 14.7 Hz), 3.84 (3H, s), 4.46 (1H, m), 4 

.80 (1H, m), 5.19 (1H, d, J=8. 1 Hz), 6.32 (1H, d, J=8. 1 Hz), 7.09 (1H 

, brs). 

Hfc23] 

6 

[0047] (H«J5) fc£#38afc£t/8b(7)£j$ 

(I®1) it(1.25 mmoO^xh^t (30 mL) [z&JgU 

7K)frl£#T, 0. 2M7KSi'fblJTr>A7K^(2. 50 mmo\) %1)UHtz0 3 0^, 10 

%£ x ^T& pH6[z *?P Lfc:,, IcM L TJ5JS &£;IMk, 

(20 mL x 3) TkJi^Iilzitilx^HSaj (20 m 

L x 3) LT*r«IJi££:fc-t!\ #^7K (10 mL) V9tftLtz&s 
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[>fb24] 

[0048] (X® 2) ^^7(1.25 mmol[Z4N&&/(25 mL) £})P 

(7>/<-^>r h iRA4OO OH AG) zm^xmrnz 
ft^2-D<DM#&ffizo Steffi {±z> 

A : UfcNb^ttiSDevelosi I RPAQUE0US-AR-5, %,Wfo : 0. 1%iiii£#t:7K/ 

Tth-h'JM'J-y^yx^h) Tl*M-r & z t iz & LJ ^b^^8a £ fc 
Lxmtz0 -u, m^^mLtzm^mmt^ztiz^i)^ 

(7)m^q#bft, ^bicz0@ft:^7K[c}§«^ M^imt^ztiz&vm 
btitznm&s />M(7)7KTX^'J-^;f U LT*#fc: 

^iMa 

ESI MS m/z 318.3 (M-H)-
1H NMR (600 MHz, D20) 8 2.13 (2H, m), 2.50 (2H, t, J=7.8 Hz), 2.64 (1 
H, d, J=15.0 Hz), 2.83 (1H, dd, J=10.8, 15.0 Hz), 3.02 (1H, dd, J=2.4 

, 15.0 Hz), 3.15 (1H, dd, J=5.4, 15.0 Hz), 3.83 (1H, t, J=6.0 Hz), 4. 

55 (1H, dd, J=2.4, 5.4 Hz), 4.91 (1H, dd, J=2.4, 10.8 Hz). 

m 26% (2 Iff) 
ESI MS m/z 318.0 (M-H)" 
1H NMR (600 MHz, D20) 8 2.12 (2H, m), 2.48 (2H, t, J=7.2 Hz), 2.72 (1 
H, d, J=14.4 Hz), 2.76 (1H, dd, J=10.2, 14.4 Hz), 2.89 (1H, dd, J=9.6 

, 14.4 Hz), 3.05 (1H, d, J=14.4 Hz), 3.78 (1H, t, J=6.0 Hz), 4.42 (1H 

7 
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, d, J=9.6 Hz), 4.91 (1H, d, J=10.2 Hz). 

Hb25] 

8b 

[0049] (HWJ 6 ) it 

D-cystine (5. 20 mmol) £60%MinE^ii7K/ll^ (2.1 mL) 

;U7i?x-h (12. 6 mL) £;HiT L^lcT 2 0PeHfft'ik, U 

4N7Kii'fb^- h 'J ^^K/ll^ffll^T^pHlllzl^Lfco iSl:! LTifiix 

(50 mL) T*6 0ttttiU GmM$£t>1*TffiM+ h >J ̂ ;I 

mt&ztiz&i) LXmtz0 

m 72%0 

ESI MS m/z 353.2 (M+H) + 

1H NMR (400 MHz, CDC 13) (5 1.48 (18H, s), 2.88 (2H, dd, J=8.0, 13.2 Hz 

), 3.14 (2H, dd, J=4.4, 13.2 Hz), 3.69 (2H, dd, J=4.4, 8.0 Hz). 

Hfc27] 

NH2 O 

s ot-Bu 
o NH2 

9 

[0050] (HWij 7 ) 

itn®§(3. 70 mmol) £"T h"7 t KP T7^> (40 mL) lz;||$?LN Fmoc-OSc ( 

N— (9—f luorenylmethoxycarbonyloxy)-succinimide) (7. 40 mmol) £}JQ7Ltz0 J5, 
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J£;$£7K#U }f#TN-^;U^;U7t-x'J >(7. 46 mmol)£;iljTU 

mmLtz0 (50 mL) 110%0x>&7k&& (25 mL) £ 
JjPa.T#IBLfc:0 £8!Ji££b[c10%£x>&7k&& (25 mL) <t^7K (25 

mL) T2[I]^;f^;I^LT!#bftfrX^'J-^(7V'J*I^;U*I^A( 

n-^^+^>-ifiix^;u) [zrftMU LTtifco 

W 54%0 

ESI MS m/z 819.1 (M+Na)+ 

1H NMR (400 MHz, CDC 13) (5 1.48 (18H, s), 3.21 (4H, m), 4.20 (2H, m), 

4. 35 (4H, m), 4. 56 (2H, m), 5. 72 (2H, d, J=7. 2 Hz), 7. 28 (4H, m), 7. 3 

8 (4H, m), 7.28 (4H, d, J=7.6 Hz), 7.28 (4H, d, J=7.6 Hz). 

Hfc28] 

NHFmoc O 

O NHFmoc 
10 

[0051] (H«|J8) <fc£!fe8cfc<fctf8d0)§i£ 
mmmimmm i ~5 

ESI MS m/z 317.9 (M-H)-
1H NMR (600 MHz, D20) 8 2. 10 (2H, m), 2.44 (2H, m), 2.59 (1H, brd, J= 

14.4 Hz), 2.79 (1H, dd, J=10.4, 14.4 Hz), 2.98 (1H, dd, J=2.8, 14.8 H 

z), 3.11 (1H, dd, J=6.0, 14.8 Hz), 3.80 (1H, t, J=6.0 Hz), 4.50 (1H, 

dd, J=2.8, 6.0 Hz), 4.81 (1H, dd, J=2.0, 10.4 Hz). 

fr.^»l8d 

ESI MS m/z 317.8 (M-H)" 
1H NMR (600 MHz, D20) 8 2.09 (2H, m), 2.43 (2H, m), 2.67 (1H, dd, J=1 

.6, 14.4 Hz), 2.72 (1H, dd, J=9.6, 14.4 Hz), 2.84 (1H, dd, J=9.6, 14. 

4 Hz), 3.02 (1H, d, J=14.4 Hz), 3.77 (1H, t, J=6.0 Hz), 4.42 (1H, dd, 
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J=1.6, 9.6 Hz), 4.87 (1H, dd, J=2.4, 9.6 Hz). 

Hfc29] 

8d 

[0052] (HWIJ9) it£®U<D£tfL 
H-D-Asp-OMe (D-aspartic acid a-methy I ester) (6.81 mmol) Iz-r h 7 t 

h'P77> (14 mL) t7K (14 mL) Lfc0 Boc20 (dit-

butyl dicarbonate) (8. 38 mmol) £"T 1 KP (5 mL) 

h'Jx^;U7'5> (13.63 mmolK DMAP (N, N—d i methy I —4—am i nopyr i d i ne 

) (1.36 mmol) £2jn*rt:0 fSI-ILt 6 U ih 

7t KP77>^SLfco Sofc&J&jftlcWN £&£Jjn*T$JpH 2lzp 

iLfct, (50 mL) X-m&Ltz0 (25 mL) T*8fc 
ItlLTfcWIWMll^fco 

« 76%0 

1H NMR (400 MHz, CDC 13) 8 1.48 (9H, s), 2.91 (1H, dd, J=4.4, 8.0 Hz), 

3.10 (1H, dd, J=3.6, 8.0 Hz), 3.79 (3H, s), 4.61 (1H, m), 5.52 (1H, 

brd, J=8. 8 Hz). 

Hfc31] 

O NHBoc 
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[0053] (n«in o) 

(XIS1) itGtoll (5.19 mmol) Six (21 mL) HOSu ( 

N-hydroxysucc in imide) (5.73 mmol)$-}jQ 7Ltz0 7K/PTS DCC (dicyclohexylc 

abodi imide) (5.71 mmol) $:l)UZ-tzlks L 4 S^PHI}!# Ltz 

W 100%<!:^^LT^(7)^^^(7)^[zffl^fro 

Hfc32] 

O NHBoc 
•K^K^OMe 

O O 
12 

[0054] (11=12) jh7t KPT7^> (20 mL) <t7K (5 mL) LN 

HJ^A (9.47 mmol) Zft\7LXWATm \t£®i 

2 (5. 19 mmol t@^) h ̂  t KP T7^ (20 mL) $•($ o < lJ;i^T L 

tzo (12 mL) £})•*.T, 

[cMLfro lfiix^;u (30 mL x 3) TrtttiiU !#bft 

v 'J t> fJUti =? A (v^7 • • y £ y —;u) 

?M£(D4t£®13$:%tzo 
mm (2ig) o 
1H NMR (400 MHz, CDC 13) (5 1.47 (9H, s), 1.63 (1H, m), 2.17 (1H, m), 3 

.73 (2H, m), 3.80 (3H, s), 4.50 (1H, m), 5.39 (1H, m). 

Hfc33] 

NHBoc 

HO^Y°Me 

13 ° 

[0055] (H«j 1 1 ) it 

it^mm (3.47 mmol) £j&7K • • > £ > (10 mL) h'J7x 

—(4. 18 mmol), •< 5 *?SJ—;K4. 17 mmol) 3 ^^(4. 16 

mmol)(7)j&7Ki&'fty (10 mL) [zjjgjTLfco 
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(35 mL) £Jjp*_tz0 

mximrmmk, *&&£*>»] u 
titzo e^v'J^^7A (n-^^+^>-ifiix^;u)Trl*MLN 7h-T;U 

XJR5^56%0 

1H NMR (400 MHz, CDC 13) 8 1.47 (9H, s), 2.20 (1H, m), 2.45 (1H, m), 3 

.20 (2H, t, J=7.6 Hz), 3.79 (3H, s), 4.38 (1H, m), 5.13 (1H, brs). 

Hfc34] 

NHBoc 

[0056] (H«|J1 2) 

Fmoc-Cys-Ot-Bu (N-fIuorenyImethoxycarbonyI-L-cyste i ne t-butyI ester) 

(1.90 mmol) $-^7Kv> f^U/f^UAT15 K (10 mL) izjgfgL* 

4(1.94 mmol)(7)^7Kvy ^UTM/ATS K&jft (10 mL) &1x\z_tz0 

izv^A (1.92 mmoD^JP^, ^ST*5B#rB11S#Ltz'ik, J5JS?ft[c^x^;u 

(20 mL) <t10%^x>ii7K^;S (10 mL) £JjP*T#IBLtza 7Kil£ifiix^ 

JU (20 mL) MC:10%$x>&7k&& (10 mL) 

K (10 mL) VfoftLtzo JWBrS 

*>'J h frJUh ? A (n-^^+^>-ifiix^;u)Trl*MLN JUftfDfcS 

fal&&mc0 
Hm62°L 
'H NMR (400 MHz, CDC 13) 8 1.45 (9H, s), 1.51 (9H, s), 1.92 (1H, m), 2 

.12 (1H, m), 2.63 (2H, m), 2.99 (2H, m), 3.74 (3H, s), 4.26 (1H, t, J 

=7.2 Hz), 4.41 (2H, m), 4.50 (1H, m), 5.17 (1H, br), 7.34 (2H, m), 7. 

43 (2H, t, J=7.2 Hz), 7.65 (2H, d, J=7.2 Hz), 7.79 (2H, d, J=7.6 Hz). 
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Hb35] 

O NHBoc 

NHFmoc O 
15 

[0057] (H«ij1 3) 

(I® 1 ) 55 mmol) • • > £ > (8 mL) LN h 

vyjissfnmm (4 mu &mz-xm}&x2mr3nnLtz0 m 
7KV^^;U/1-WUA7 5 K (4 mL) 

*=?M-WI/A7 5 W 100%<tlK$ 

l^tZo 

Hb36] 

o NH2*TFA 

NHFmoc O 
16 

[0058] (I®2) -fbB-^16 (0.55 mmolffliS) ^U/t^UAT 5 Rgjftl::, 

TJ\y7\s)\yA7 5 K (24 mL) $-it}jP LTtSPyB0P(benzotr iazol 

e-1-yI-oxy-tr i s-pyrroI i d ino-phosphon i um hexafIuorophosphate) (0.82 mm 

ol) <tWSC • HCI(1-(3-dimethylaminopropyl)-3-ethoxycarbodi imide hydrochl 

oride) (0. 83 mmol) £}JP z.tz0 h 'J 5 > (0. 65 mmol) £$5}JP L 

xm^V24fflfiKI&Ltz&s KlfcifcZMttsLtzo SW&&tZ7k (10 mL) 

g|x^;u (10 mL) £AftT}f#U ^ Lfco £b 

[zifiix^;u (10 mL) £8Ui£ttaj Lfco 7KH£ifiix^;u ( 

10 mL x 2) I&MW7K (10 mL) tmwkl&7K 

(10 mL) Tr&;fLfc0 LT^btifcefeSttlci^x^u^Jjp 
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um 15% (2ig) o 

ESI MS m/z 257.5 (M+H)+. 

[>fb37] 

S 

OMe 

17 

[0059] (H«ij1 4) 

(I®1) (0.08 mmol)[z5%^E;U/1x|J >/v> 5 

(o.7o mu tz&s 

•Sttmfe&ntzo W 1OO%<b^$LT-€-0SS^0J5JS[cfflL^o 

Hb38] 

[0060] (I® 2) Boc-G I u-Ot-Bu (N-t-butoxycarbony I-L-g I utamic acid a-t-butyl 

ester) (0.096 mmol) $-^7Kv> T;U7t\;UA7' 5 K (1 mL) izjU^Lfco 

HOBt • H20 (1-hydroxybenzotriazole hydrate) (0. 12 mmol) <tWSC • HCI (1-(3 

-dimethylaminopropyl)-3-ethoxycarbodi imide hydrochloride) (0. 12 mmol) 

z0)5.feffizs it-SmiB (0.08 mmolffliS) (DWt 

7Kvy^;U/t"WI/A7 5 K (2 mL) ^ST?-E&J5J£L*:0 SJSjft 

(20 mL) <t7K (10 mL) £JjP*T#IB 

Ltz0 (10 mL) (10 mL) X)%mk, ;1$S 

Lfro (n-^+f>-ifiix^;u)Tfff§« U fedfrR 

£Mb£#!]i9£!#fco 

1H NMR (400 MHz, CDC 13) d 1.46 (9H, s), 1.48 (9H, s), 1.88 (1H, m), 2 

S 
18 

W90% 



WO 2011/081184 34 PCT/JP2010/073720 

.40-2.15 (5H, m), 2.50 (1H, m), 2.78 (1H, dd, J=10.0, 14.4 Hz), 3.09 

(1H, dd, J=4.8, 15.6 Hz), 3.37 (1H, dd, J=4.8, 14.4 Hz), 3.68 (1H, t, 

J=4.8 Hz), 3.79 (3H, s), 4.18 (1H, tn), 4.51 (1H, m), 5.01 (1H, m), 5 

.20 (1H, brd, J=6.8 Hz). 

Hb39] 

NHBoc 
t-BuO^A^YN''-

O O 

19 

[0061] (HJfeflm 5) 

(XI11) (0.092 mnol)^fh7tKP77> (1.84 mL) [zjg# 

U JkJfrT, 0. 2 M 7RgHblJ^A7k?i;i£ (0.18 mmoD^ijp^., ^(cHL 

ximmmnLtzo 0.2 N 
(DpH^iiiittlcU IffiLtfh7tKP77^HSLfco 

x^;u (10 mL x 3) U W8IJ1£Sfrfa#±&7K (3 mL) Xfcft Ltz0 W 

foitoft<Dik£fo2QtfV7*7L LTtibft 

tzo W 1OO%£^$LT*0££&0)&l£[:m^::o 

[lb40] 

NHBoc 

o o 

20 

[0062] (XII2) ^^20(0.092 mmolffliS) [C, 4N (1.8 mL 

) PftFBHS#Lfc0 £J£&£;llSLT^bJlifcS^£7kK}g 

MLs m-(7(7>^-7^ h IRA 400 OH AG)[ciiLtza 

i~3N 

^v7Xf^7-I^ft<t Itifco 

W56% (2Ig) „ 
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ESI MS m/z 334.0 (M+H) + ; 1H NMR (400 MHz, D20) 8 2.07 (2H, m), 2.42 ( 

2H, m), 2.86-3.17 (2H, m), 3.75 (1H, t, J=6.0 Hz), 4.27-4.41 (1H, m) 

, 4.75-5.24 (1H, m). 

Hb41] 

21 

[0063] (H«ij1 6) 

(Boc-L-Cys-OH) 2 (N, N' -dit-butoxycarbonyl-L-cystine) (2. 51 mmol)$-Jf 

h^t (29.2 mL) t?K (0.8 mL) [zjgJBU h'J 

(2.76 mmol) £})•*.LTmPB1¥}f#U 

tfcLtzo (20 mL) <t10%^x>ii7K^ (10 mL) &1)UHX 

#IBU (10 mL) X)%ft Ltzo U !#bft 

(n-^Hf>-ifiix^;u)T?HMU T> 

itstmzmtzo 
i\mm0 

ESI MS m/z 220.1 (M-H)-; 1H NMR (400 MHz, CDC 13) 8 5.47 (1H, brs), 4. 

65 (1H, brs), 3.09-2.97 (2H, m), 1.48 (9H, s). 

Hb42] 

NHBoc 

O 
22 

[0064] (H«j 1 7 ) 

ita®13. (4. 97mmoI) <t^7KlfSi (49.90 mmol) $• 

m&mtiiJOl* (5.93 mmol)£7k (2. 4 mL) iz^Ltz^^MT Ltza 

7K (5 mL) <tifiix^;u (20 mL) 

Ltz0 7Kil$-ifiix^;u (20 mL) TrMtii 

(5 mL) X-foftLtzo % b fotzj-krk ^v'JA >f)\/~h 7 A (n 
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TrftM L, hfsb^O)it^®23^§tz0 

miwL 
ESI MS m/z 261.9 (M-H)-; 1H NMR (400 MHz, CDC 13) 8 5.33 (1H, d, J=6. 4 
Hz), 4.53 (1H, m), 3.47 (1H, dd, J=4.0, 14.0 Hz), 3.34 (1H, dd, J=6. 

8, 14.0 Hz), 2.40 (3H, s), 1.48 (9H, s). 

Hfc43] 

NHBoc 

O O 
23 

[0065] (H«ij1 8) 

(3.76 mmol) $-|js7Kv> =f-)\,t\\)\,AT 5 K (30 mL) lz;||$?LN HO 

Bt • H20(1-hydroxybenzotr iazole hydrate) (4. 14 mmo I) <!r CMC (1-cyclohexy 

I-3- (2-morphor i noethyI)carbod i i mi de metho-p-toIuenesuIfonate) (4.13 m 

mol) Ltza ^icL-Thr-OMe • HCI (L-threonine methy 

I ester - HCI) (3. 77 mmol) t h 'J 5 > (3. 80 mmol) £}JPH_N ^;lnTr2 

mrmnLtz0 (20 mu ( 
40 mL) Ltza ^f$!ji£M7k (20 mL) fc£X$mwkl&7k (20 
mL) mfcLtzo Want* 

£/-;U)Tf*ML, LTmtz0 

>\min0 

ESI MS m/z 401.3 (M+Na) + ; 1H NMR (400 MHz, CDC 13) 8 7.14 (1H, d, J=7. 
6 Hz), 5.37 (1H, d, J=7.2 Hz), 4.60 (1H, dd, J=2.8, 8.8 Hz), 4.37 (2H 

, m), 3.80 (3H, s), 3.39 (1H, dd, J=4.4, 14.0 Hz), 3.24 (1H, dd, J=8. 

0, 14.0 Hz), 2.40 (3H, s), 1.47 (9H, s), 1.24 (3H, d, J=6.4 Hz). 

Hfc44] 

BocHN OH 

YS^NY^ 
o o 

O OMe 
24 
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[0066] (H«ij1 9) 

It-SMlM (4. 20 mmol) £j&7kW > (5 mL) Iz&jg U *M 77° 

• t°;Ux^;U7 5 >(8. 38 mmol) £ >X;U/fx—;U(8. 00 mmol)£ 

i)u*.tz0 m^zmmLXyi-jMtwmzmtzo -
(50 mL) IZ^K/T^TN 7K^b 'J — 0 

A (33. 6 mmol) &)jnz_tzo £ J — )i> (101. 48 mmol) o < lJ t 

ffiTLtz0 Ml:Bf h7th'P77> (50 mL) £iIJ]P LT£ blcjf# 

Ltza 10#&, ^l^lb^Hi»Kjh7t h4P77>M (15 mL) 

^jSTLT2B#rBlJ5JSLf=0 Mx^;u (150 mL) <t0. 5 N iM. 
SI (120 mL) (DM^mz'JtLT'Dtiaz.tzo Mdcfc y % M 

1-0. 5 N i&il (120 mL) <ttSft^7K (120 mL) ;I^Lfr0 

(n-^+f>-ifiix^;u)TftMU 0 

4b£^2^fc£t/25b£!#fc0 

25a : W13°/0o ESI MS m/z 341.1 (M+Na) + ; 1H NMR (400 MHz, CDC 13) 8 6. 

50 (1H, d, J=5.6 Hz), 6.01 (1H, d, J=5.2 Hz), 4.87 (1H, dd, J=1.2, 6. 

0 Hz), 4.61 (1H, m), 3.87 (3H, s), 3.30 (1H, m), 2.95 (1H, dd, J=10.0 

, 14.8 Hz), 2.76 (1H, dd, J=1.2, 14.8 Hz), 1.47 (9H, s), 1.24 (3H, d, 

J=6. 8 Hz). 

25b : W20°/Oo ESI MS m/z 341.4 (M+Na) + ; 1H NMR (400 MHz, CDC 13) 8 6. 0 

5 (1H, d, J=8.8 Hz), 5.99 (1H, brs), 4.63 (1H, m), 4.15 (1H, m), 3.87 

(3H, s), 3.48 (1H, m), 2.73 (2H, m), 1.49 (3H, d, J=7.2 Hz), 1.47 (9 

H, s). 

Hb45] 

o 

25 a 
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Hb46] 

o 
BocHN/,, 

OMe 

25 b 

[0067] (HWJ2 0) 

(I®1) -fb^^25a (0.45 mmol)[z4N (2.26 mL) 

W 1OO%<b^$LT-€-0SS^0J5JS[cfflL^o 

Hb47] 

Boc-GIu-Ot-Bu (N-t-butoxycarbonyI-L-gIutamic acid a-t-buty I ester) ( 

0.52 mmol) $-|js7Kv> T;U7t\;UA7' 5 K (4 mL) HOBt • H20 (1-hy 

droxybenzotr iazole hydrate) (0. 65 mmol) <tWSC • HCI (1 - (3-d i methy I ami no 

propyl)-3-ethoxycarbodi imide hydrochloride) (0.66 mmol) £}jQH_T^;.nnTr 

10#i£#L£:o f:i:, (0.45 mmolffliS) «y^fMWbA7 

5 (2.5 mL) ^'hUz.tz^s h 'J 5 > (0.77 mmol) 

^ST*2B#rB11S#Lf=0 ^difiix^u (40 mL) <t7k (2 

0 mL) £JjP*T#IBU (20 mL) (20 

mL) VfcftLtco 

• • /• $ >-> £ y —;u) till, ik-SWiZL&fetzo 

>\mm (2x®) o 
ESI MS m/z 526.1 (M+Na) + ; 1H NMR (400 MHz, CDC 13) 8 7.02 (1H, m), 6.5 
3 (1H, d, J=6.0 Hz), 5.18 (1H, d, J=7.6 Hz), 4.88 (1H, dd, J=1.2, 5.6 

o 

26 

[0068] (I®2) 
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Hz), 4.81 (1H, m), 4.19 (1H, m), 3.87 (3H, s), 3.32 (1H, m), 2.90 (1 

H, dd, J=10.0, 14.8 Hz), 2.78 (1H, dd, J=2.0, 14.8 Hz), 2.33 (2H, m), 

2.21 (1H, m), 1.90 (1H, m), 1.49 (9H, s), 1.46 (9H, s), 1.25 (3H, d, 

J=6. 8 Hz). 

Hb48] 

27 

[oo69] (H«IJ 21) ik-smMo-sm 
(I®1) ^^27(0.38 nmol)^fh7tKP77> (7. 6 mL) [z&JgL 

, flOfrT, 0. 2M 7KSHb 'J T^A7K/H;$(0. 76 mmol) £2jn*T2B#|ii]il# Ltza 

0.5N jllSLTxh^t 

h4P77^HSLfco (20 mL x 3) TrtttiiU M 

(20 mL) ;!tii W 100% 

<t^LT^(7)££;£(7)J£j£[zffll^o 

Hb49] 

28 

[0070] (I® 2) ^^28(0.38 mmolffliS) [z, 4N (7.2 mL) 

£Jjn*^ST—# b ft*:®® U 

(T>A-^ h IRA 400 OH AGMziiL^o 

X-9tft&s 1 ~3N aiig^^fTLMb^29^efe@ft:<bLT# 

tz0 

W65% (21®) o 
ESI MS m/z 333.6 (M+H) + ; 1H NMR (400 MHz, D20) 8 4.86 (1H, dd, J=2. 8, 
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9.6 Hz), 4.81 (1H, d, J=1.6 Hz), 3.82 (1H, t, J=6.4 Hz), 3.40 (1H, m 

), 2.95 (1H, dd, J=9.6, 15.2 Hz), 2.60 (1H, dd, J=2.8, 15.2 Hz), 2.46 

(2H, t, J=7.2 Hz), 2.08 (2H, m), 1.14 (3H, d, J=7.2 Hz). 

Hfc50] 

NH 
HO 

2 H O 

° OH 

29 

[0071 ] (Hmm 2 2 ) -ftl=r^35(7)£jifc 

HOjC 

SOCL 

COjH MeOH, rt. ON tut oj: 

30 

cojyyfe 

31 

• yo. rt. I \ /--CQftfe 

32 

BcoClu-OtBu 
HOBi • H20 
WSC • HCI 
TEA 

OMF, it, ON 

IBuO .0 
a-:-

BocHN 

33 

ijLj 
I \—CO>te 

1M LiQH aq. . 

THF, ri. 1 h 
BocHN ivM 

I V-CO^ 

34 

4N HCI/Dioxane 

rt, ON 

35 

I ^-COaH 

[0072] ( 1 ) -fbn-^31 

2, 6-V75/ tf> 'J (5. O gN 26. 3 mm o I ) £> 

JU4 2mHZ:,nML, (4. 2mLs 57. 9 

i) ^0< yjfiTLfeo mTmj&s m&m 
o mm&g£?zztT\ itsmizmmmzmtzo 
(2) ik£®32 

-fbB-^31 (O. 5 8 2 g, 2. OmmoI) £7K 1 OmL^^ 

— 

m m o 

ftLtz 

—;n 



L 'w) CO "2-66" L '(HZ '"0 16 l~08 I ' (HC '"0 8Z. "L-Lfr "L =9 (0*0) ^JIAIN Hi 

sri¥-i?z%.£Mmx H<i^//Z=ri 
yt/\((\ H - H C $0C^U o: smM Ns-av-snoano 
Vdy | !S0|9A9a^^q^ii : VC¥) OldHffltfBI^ sZti%-(0mmQ&%5£ 

( I o LULU 8 g o s§ L 8 L 0) freCft^qj-

se^qi- (9) 

mm sn^9 ^3*3* 

sn^g|z]2^^H d ^D^H^IAI i smr^f °--n 

wg -L^. (| o LU LU Q g o s% L LZ 0) eeCft^qj-

ww&iy (17) tcz.00] 
sn--n 

« sn^ni2a^#sDiw%o L ^n^iu sn&¥< 
0 2a^g^li<x^o/og s 

HOT °--n#lS"KD¥$ (i owwfr L SHUJ8 6 L • 

0) <5Zl^xrH snTO;-]n wg^ 5ZYfW<iJ-N 'N£ ( 

I o LU LU [_ L v§902 0) ZZlft&ty (| o LU LU [_ L s% I IZ ' 

o) • £ / szf^^-e) -s-ir^x-
L s ( I OUJUJL L v§69 L 0) W&W-—1f—A Z fi H A < V<-^f • 

d^-L s (i o LU LU o L s § e o e o) na i o-n io — °°a 

zzm^w (s) 

m sn¥^l^WliaOTH y^A- slii^ ^ 
(| o LU LU 2 s v§08 L 0) MIS sn i%W:-)fW:$W:(D 1^0 

0ZZ.£Z.0/0l«Zdr/±3d w mi80/H0Z OAV 



WO 2011/081184 42 PCT/JP2010/073720 

H), 2.08-2.22 (m, 2H), 2.42-2.51 (m, 2H), 3.97-4.02 (m, 1H), 4.31-4.3 

4 (m, 1H), 4.45-4.49 (m, 1H) 

MS (ESI) m/z: 302.0 (M+1) 

[0074] (HJfefllJ 2 3) CaS R#gIJE?°^X 5 K(7)PM 

C a S R#gIjE?°^X5 

N C B I IZ&MZHtz D N AlB^iJ (CaSR : NM_00 

0388, 2) ^TE[ZN PCRlZf^^'J^DNA (?*9-

— (IB^iJ#-§-3 : ACTAATACGACTCACTATAGGGACCATGGCATTTTATAGCTGC 

TGCTGG) , T— (IB^iJ#-§- 4 :TTATGAATTCACTACGTTTTCTGT 

AACAG) 

thfiWcDNA (ClontechttM) ZttUtLX, fijSE?0^>f T-

s &t/Pfu Ultra DNA Polymerase (StratagenetiM) \>XY<D%z\$-X 

P C RLtz0 9 4 °CX 3 9 4 °CX 3 O fps 5 5 °CX 3 O 

7 2°CTr2#£3 5 7 2 °CTf 7 7tfP—X 

S*U7*S!]£m\ D N MiMl:J:otPCR 

S£fr](7)D N — — P C RM^0)tI:ft£fiillLfco 

— P B R 3 2 2 ^OTllf^E c o RV (TakarattM) [Z 

£ o X ® m L, ^ 0)® mSIMi lz P C R lz £ O T £ *itzmBTM£L i gat 

ion kit (PromegattM) $-ffll^TiI£n Lfco C©J5J£}$|jftT?x vi >J 17 • 

=i 'J D H 5 P C n--y?£j?itzZ>°^* 

5 u MI- P C RI^SM^D N A^SIB^IJ 

«#f[c<fcoT«4SlLf=0 

K£ffll^Tt he a S R#gIjE?°^X5 KhCaSR/pcDNA3. 

1£fFMLfc0 

[0075] (HWIJ2 4) CaSR7=r-X ( 1 ) 

293E^eata (EBNA1fgSEHEK293lifflflS, ATCC No. CRL-10852) £, 200/i g/ml (7)G4 

18 (vx^x^v» 10%(7)^$-#tjNDMEM/Ham's—F12 (3. 
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15/ml Glucose^^Dulbecco's modified Eagle medium, i~ti -7^ TX^7 ) lz 

Xt%mLtzo 3x106cel ls/10mlTrF25?^X=i[zff^N C02>f (5% 

C02N 37°C) lz24B#PHli$it Ltz&s h 7 7 i 0 v a >|it^Fugene6 (Roche 

) [ZTt hCaSR#gIjE?°^X5 KhCaSR/pcDNA3. 1 £ h ̂  71 ̂ v a > Ltz 

am'S-F12IZTHHIX LN 70, OOOcel Is/wel I TrpoIy-D-1ysine coat 96we11 plate 

(BD-Biocoat) izfSflLfco 

C02-r >^^-£[ZT24B#P01l$mLfc^ ZOMfo&mmLtzM wel I pla 

teAN b±p±t!l$-|^S LN Assay Buffer (146mM NaCU 5mM KCL 1mM MgS04N 1mg/ 

ml Glucose, 20mM HEPES(pH 7.2), 0.75-1.25 mM CaC12) LtzCa2+%yt 

Js^^Calcium 4 Assay Kit (Molecular Devices) £200I/we 11 L, 37 

°CT-1 mffis &^T-^ST-10#f*m y jA£-t±fco 

i!(7)96weM platelzN 0. lyoBSA^^Assay Bufferlzj||$? V,tzWM.\ta®£50 

/i I /we 11 ;^^IP I FLEX Station (Molecular Devices) T^S^Hli^ijiiJ^^Hb 

[0076] (EC503iai;£) 

^^^^^P|fj^(7)^7lD^Jt(7)S^iil<!:S/jNiil(7)^(RFU(Max-Min)) £FLEX S 

tation(7)gl!]It^:izT^<(ftfro 4b^^S^;1tJ^$5}]nB#(Z)RFU(Max-Min) $-100% 

, 1%BSA^*TAssay Buffer£f£fflB#tf)RFU(Max-Min) £ 

wtmmLtz%n.m&%tnLs mmv? hxtitt K?°y 
XAlzXt> — ?7 4 S14$5O%B#0<b£&l;lJgT*&3EC5ofit£ 

Mtsbtz o 

[0077] (H«ij2 5) CaSRT=T-X (2) 

293E^eata (EBNA1fgSEHEK293lifflflS, ATCC No. CRL-10852) £, 200/i g/ml (7)G4 

18 (vx^x^v» 10%(7)^vMifll}f^#t;DMEM/Ham's-F12 (3. 

15/ml Glucose^^Dulbecco's modified Eagle medium, tA^'ffX^) lz 

Ti£#Lfco 3 x 106 cells /10ml TrF25? =i [z$fc^N C02>f 

(5%C02N 37°C) lz24B#r01lfMLfr^, h ̂  >X 7 x v a >lit^Fugene6 (Ro 
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che) [ZTt hCaSR#gIjE?°^X5 KhCaSR/pcDNA3. 1 £ h ̂  ? i ̂ v a > L 

tzo oo2-( 

/Ham'S-F12IZTHHIX LN 2x 106ce11s/wel I Trpoly-D-lysine coat 384we11 pla 

te (BD-Biocoat) izfSflLfco 

co2-ry*3.'<—*izxumr£ffiW:Ltz&s zo)m^mmLtz3SA pi 
ateAN LN Assay Buffer (146mM NaCL 5mM KCU 1mM MgS04N 1mg 

/ml Glucose, 20mM HEPES(pH 7.2), 0.75-1.25 mM CaCI2, 2. 5mM Probeneci 

d(SIGMA) lz;||$¥ LfrCa^^^JB^^Calcium 5 Assay Kit (Molecular Devices 

) £40/il/wellfflL, 37°CT-45flfiik &^T-^ST-15#f*m 

lJ o 

;i(7)384well platelzN 0. IToBSAll-^Assay Bufferlzj||$? 

Oju l/wel I^JP Ls FLIPR (Molecular Devices) 

Ltz0 

[0078] (EC503iai;£) 

t(RFU(M3X-Min)) £FLIPR 
(DSMiimzXMlsbtzo -fb^^S^;lJt»B#(7)RFU(Max-Min)£100%, 

1%BSA^Assay Buffer £f£fflB#tf)RFU (Max-Mi n) &0%t M 

#LfcS1«£I+irU mmv? hXfiti K?°'jXA[z 

ti]-^7^7TO^U S14$5O%B#0<b£&;lJgT*& 3 EC50fit £*#>*: 

o 

±BH (D tKii (2) iz&vmjZLtzmmzmi iz^Ltza 
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CaSRT=f=X MS" 
t±(EC50)( u M) 

y -Glu-Cys 0.46 
•ft-a-^Sa 14.27 
^fcla#J8b 0.053 
Ifc-a-^Sc 19.99 

1.95 
it-a-^21 1.85 
1kS-m29 0.58 
<ffc^#J35 0.199 

[0080] tpv&s 

^JtikcaSR^Esti^u t 

(7)S14[iCaSR^fflS14£^-r -5 C <t JOT*Q0 r~G I u-Cys(7)ftj 9 ̂  dr 

i^i fib'otzo 

[0081 ] (HWij 2 6) zi >7 B*tt-^£t£(7)flMffi 

$MWttlfFiiliC^(i^T0<fca[c||Jf5Lf=o ^;u^5>ii^hy^7A ( 

o. 05g/d i) , 'f / v>ii- y >ii (o. o 5 g / d i) N j&iti- h 

y^A (o. 5g/d i) ffl&it'&fo&o. 0001 

~0. 0 0 0 5 g/d I iZX:M^Ltzm^(D, n £P*tt-^£t£(7)^Jt£;!$ 

Lfro i;SJD^>hP-JU:^LpH±0. 2 (7)rps[Z^^-t±T{^ffl Ltza t 

=l> hP-JUClftU : 0,#VN 3,£L 

5 jS ^(t (t ^[3. r-Glu-Val-Gly(7)5fe 

*P*£2. 5j£, f£B*£3. 0,#v^ U Mili, n = 5T*HJf5L 

fr0 fcfc\ 0. 001g/dl r-Glu-Val-Gly(7)=i^B^^Jt[iN 0. 01 g/dI r-Glu-Cys 

-Gly(^;U^^7h»(T)=i^B^Jt (5fc*R*3.0j£, &fl*3. 0j£) lz#%ir&0 

-5~o~5 

ISf§£mflT¥^Ja±^ltL, a £B*i£B*;£;$[;:M L tz r-GI u-Cys-G I y t 

r-Glu-Val-Gly(D2Hffi(7)^l ofSflr&^iJ^T-#*)# ($i^l:#i,) £ 
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/^7-tLfco r*u tits n-gft&s O~5#(7)MB*N 

*ii£&<Dm.vfcVfo&o ±SEffl;lJtT^iJA< =l<7Vfctt5-%te.&7FLtztfs ft 
2 izjjk Ltz0 

X, r-Glu-Val-Gly[zo^T|H]4i[cl^ffiLfr$Smta2[z^Lfro 

[0082] m 2 

iHfS (g/dl) =3 s¥fffi =3 ^ h iHfS (g/dl) 
Sfc^Stc 

s¥fffi =3 ^ h 

•=! > h P — }V - 0 0 -
y -Glu-Val-Gly 0.001 2.5 3.0 Sfi, t>5 

^ 19 

it^^SSb 
0.0001 2.3 2.4 7 -Glu-Val-Gly J; 9 5feB£C0 

it^^SSb 

0.0005 3.4 3.5 y -Glu-Val-Gly £ 9 $fel^CD 

ttSo 

[0083] mtitz^o 

mttttlttiii) Ti&zttffrfrV s Ztilts 

[0084] (H«|J2 7) ^Ofc|px^X[ZfcMt^=i^B^#-^(7)St41^ffi 

$MWttlfFiiliC^(i^T0<fca[C||Jf5Lf=o miSflrfTOfcSPxJfX (5 
0%^C)fclPf£Lffi^) £20. Og/d I lZt£&&5lz®fo1fr]fcLs 
(0. 5 g / d I) &1S\Z.tzfr'Dft%i^*Xm%ilZs fornix* 0. 0 0 
01-0. 0 0 0 5 g / d I [ZTJI^L tzmSOs 
miZLtzo hP-JUIC^Lp H±0. 2<Dmiz£t>-&X&mLtz 
o =i>hP-;HC^L, m^-. 0j£, 3fiN 

iz^-. 5Mtthtt=blzs R)£&&i)Wmzt&tz1Sbs 7-Glu-Val-Gly 
(7)5fc*B*£2. 5,#,N &B*£3. oMt Ltzm&Z^miZ Ls Ml*. n = 5 xm 
MLtz0 fcfc\ 0. 001 g/dI r-Glu-Val-Gly(D=i^B*^)f[£N 0. 01 g/dI r-Glu 
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-Cys-Gly(^;U^^7h»(T)=i^B^Jt (5fc*P*3. 0,#., &q*3. 0,#J izft^t 
%>0 — 5~0~5LtzHL 
$£[::** U M^thU^itmtLXtiXthyj^m^tzo £tz, k°nO) 
iP*!fl#§£mflT¥^Ja±i^!$U a £P*i&P*;£;$[::ffl Ltz r-G I u-Cys-G I 
yt r-Glu-Val-Gly(7)^iffi(7)^^1 OteWlktmiZX^ 
%/i*^-tLtzo r*K r^c^p^j tit, O~5#(7)MP*, mfcii 
^tivmOMLmx&ho ±fEffl;lJtT^SJA< =i^P*tt-^;£t££^Ltztfs 

3 izjjk Ltzo 

X, r-Glu-Val-Glylzo^T|H]4i[cl^ffiLfr$Smta3[z^Lfro 
[0085] m 3 

MIS (g/dl) =i ^9fcC03££ s¥fffi =3 ^ ^ h MIS (g/dl) s¥fffi =3 ^ ^ h 

=i >- h cr—/P - 0 0 -
7 -Glu-Val-Gly 0.001 2.5 3.0 ??}•jo®] df- X CD MilS 

< t£&0 

0.0001 2.3 2.5 7 -Glu-Val-Gly J; <0 9d$i<T>iL 

/u F 
0.0005 3.5 3.7 7 -Glu-Val-Gly J; <9 9d$i<T>iL 

ib±^^ K) <r>2 ^ 

?i^o -X CD^P^^^-V--Y 

*)&< 5£5fe 
35^<^liibtb60 

[0086] ^f§0J(7)^>^7h-

*itz =i<?&s mtitz =it>P*#-^JtttijTi&zt o 

tzo frofctfiliRfcnirK ^oisb/v-Dty, ^EAj-Dfy, tfbAj-Dfyt£Elzfo<\% 

im Ltz-k&z&wt&mz^mt Ls 
[0087] (HWIJ2 8) ^ILl3fcMt^)=i^P^#^14(7)l^ffi 
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) lzs fornix* O. 000 1 -0. 0 0 0 5 g / d I Iztlp LfciHn" 

0), i;^D3>hP-JU:^LPH±0 

. 2<Dmiz£t>-&x®.mLtzo =i>hP-;nc^L, m 
W: 0j£, &1\: 3fiN : 5 ,& t1 & t t £1:, KJg^yEffl 
lz?6tz#>s r-Glu-Val-Gly(7)5fe^B^£2.5,'5, &U*$3. OMt LtzBM&M 
mizLs n = 5Xmi&Ltz0 0.001 g/d I r-Glu-Val-Gly(7)=i 
£R*3£Jg[*, 0.01 g/d I r-Glu-Cys-Gly(^;U^^7h»(7)=i^B^Jt (Sfc^Rfc 
3. 0,#VN f£p*3. 0,#J izfBMatZo mtilz-JL^XIZs -5 

~ 0 ~ 5 LfzMftilztt Ls LTSEA~3~<§> 

£tzs #nDn(7)pB^||f§£mflT¥^Ja±^ltLN a£R*i&B* 
Ltz r -GI u-Cys-G I y <t r-Glu-Val-Gly©2jffili©l|jb< 1 OfeW&t 

mnx$&% &*W7—t Ltz0 ffii, tits • 
Sft&s 0~5#(7)MB*N &mi*:ZMM<Dm.mX'fo&o ±SEffl;lJtT^iJA 
< tztts itmwmmom^^^izTjkLtzo 

X, r-Glu-Val-Gly[zo^T|H]4i[cl^ffiLfr$Smta4[z^Lfro 
[0088] m 4 

mm (g/di) 3 eWffi 3 J- > h 

2 > h X2 —?V - 0 0 -
y -Glu-Val-Gly 0.001 2.5 3.0 

•ik&$}8b 
0.0001 2.4 2.3 7 -Glu-Val-Gly J; 9 

_b&s «?-?•<, SfcgfcJ; 

0.0005 3.5 3.5 7 -Glu-Val-Gly J: 9 

[0089] 

mfttz=i<7mtt5-#\tti:i)7L&Zttft>frr>tzo *$Ll* 
-k& • nn • m=f- • M#n°n(7)JH4^^[3jA<^ffl^tLTfcy, xmwoxt 
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mtLs mm±=b$^iz^mv&ho 
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[!f*ii2] 

mm14] 

[If 115] 

TfSit (I) Xf*-£0nT:&14&o 

Mb1] 

(I) 

(xE*K R1^R2lt 

1 frb 3 07;UJF;US£^:L, 

x(is &gt&ifr'b5<07VMrix>g£^u fcfc'u f£7;u^u 

1 -D0)*?\s^&tfs vXib7.< KS, T^V®, >f 

5/S, £fcl£©tfiin ~30T;uJp;u-r 5/gt*M&£;h/civc& 

&<s SfclEI-, l£7;U+U>S(£s 1/)^6|©, 1-3(7) 

j£ ( I ) [cfclvt* R 1 &T^R 2ft7kMJ£=?-V&&s li^iniss 
(Dit&tos 

5EC ( I ) [Cfcl^T* A^7f ll^I11 X(i2(C=5ii 

<zMb£!feu xii^a)nr^i4^0 

5£ ( I ) dfclvt* XJ5<1 OCD^U^^^XTit^ftf;: h 

'JSTLs^MVfo&s !i>}tII1 ~3(DI\W1 lI(ClEit0'fb-n^, 

Xf±-€-0RT^14^o 

Tssic (Ma) tmmi tmoits®, xit^<o 
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[jfb2] 

(lla) 

TSHiC (8b) XI£^(7)W 

o 

Hb3] 

8b 

[gf;fcJg7] it ( I ) CIDUT, Xtfs 1 0(7)> 

Th7>fU>is 0t«n ~3(7)7;u^;uSTM^^tLfr, 

I h 'J > T 

II 1 ~3(7)^-ftL^ 1 IIIZlHiiCD'fb^^, 

[Ii^iI8] it ( I ) CIDUT, X^ h >J * TU>£X&£, Ii;fci.11 ~3(7)l^ 

"f 1 IIClfEiitfMb^, 

[ii^i*9] if^ii 1 ~ 8 iHii(7)^-rtL^ 1 mm<Dit£®£tziz^(D-$'k^(D 

l^10ppb~99. 9 

[li^inoi tmm 1 ~ siEi^^-r^fr 1 

[!i^i*11] TSHiC (IA) (Dfi££;pf-f^bi^ La £ 

•him o 
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[M 

(IA) 

RT RXSR2' 7KHJI^S at; 

1 ~ 3 (D7L, 

R 3' (*, TkiUJ^s Ml^b4©7JWS, ^<>v;uSN 

X(i 9 - 7;U7(- U -;uy ̂ ;US£TS LS 

R 4 ' (is t —V V^D Jl/S, ^ ̂  VjU^~^r V^D JU 

Ss X(i9T;U7h^v^;u^-;uS£^Ls 

R 5' (is 7Kii®s ~4(7)7;u=i^vSs ^<>v;U7hJrv 

Ss 75/S (— N H2) xiitii 1 ~ 3 5 / 

U 

A (is y TU>SX(i7|-^vS£^:Ls 

X(is 1 5(7)T;U^U>S£^LS fc£Ls H^TyU^rU 

>S^lO(J)^fU>S^s TTT^S VXJ17^ KSs Tt-^vSs •< 

5/Ss ~3(7)7;u^;u>r 5 / 

m<x £fcs 1^7;u^u>S(is i^b6i®s i^tifn ~3(D7;u 


