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l^xJU^y, I 0^L5 0 0 ng, JfSKlt 
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6 0 n g *#£j&Sg3tt£fca&©M^j£tis 4 

0 &IN L 6 0°C©IBIS, ftS U < ti, 4 5 ftv/* U 5 5 °CN mti', 5 0°Ce 
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jp^L4^b«s?©^7iD^Jt^> mti\ ^P7°u- K u-y-m 

xo-dGltf'^ y , d tlfr e>©8-oxo-dG©^b d £ 

T'^&tcSb, ^M©8-oxo-dG£#?§>£©tC£IN'TUT?£>£„ 

[0020] *fg0£©&?3: lANSy©j^S£ LTti, ffiM.=5-ti, ^^Atc^±I^ti, §££ 

^AtctuiE7j<tt^;#^^a u ?t±i^ti/cms?©^^©^jt ©^Jt 
hJU©^t©*MJtfr^, 8-oxo-dG£^M*fc 

dH1"§fulE©^i^tf £>ft£o 

£©^BJ!©^©$EIIM£^2 lc^Lfc0 

El 2 tC^^ tl'i) ct *2 tC, gft7°P-7':fr? (8-oxo-dGg^ft) 

/c»f 1 6 ti, A7A 1 7 IZfim-ZtlZbO-e&Vs -h=?A1 7tC*fc<to§ 

$1 l^lLm WS^1 6©^ft^ft©SJtfrb^;£}t*©8-oxo-dG 

£ £ M ̂  Hh f z i ©t? s> £> o 

£©H*§ti, ^;#^*©8-oxo-dG©M^>I^T^M"efe^)ii^tC, 

!©lt«^;lLT, »? 1 6tZ8-oxo-dG^S^^tt/cfitC, 1 

6tC&tt£^ft^ft©flJt£$J£-rtlti\ 6tcSf*3tl/c8-oxo-dG 

M# ¥0 y, d nfr ̂ £fem*©8-oxo-dG©M}lJt "C $ 
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A7A^ 
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C-fb5] 
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A^tf £>ti£>0 

>> h^LTti, 9—n. 

-•> hTfeftti'f#tc^3ti&i^, ^ftfttcti, mti, - (CH2CH2O 

) rCH2CH2-, - (CH2CH20) j — CH2CH2CO—N - (CH2CH20 

) -CCH2CH2SCO- - (CH2CH20) j — CH2CH2N H C 0 —, -

(CH2CH20) j-CO- - (CH2CH20) j-CS- - (CH2) k-N 

- (CH2) -CO- - (CH2) -OCO- - (CH2) -SCO- -

(CH2) k-N HCO-#tfPtfe>*l£o 

ft, ±§Eit© j ti, 1 ftIN L 1 0 (Dmz, L < ti, 1 t£\,\ u 4 ©Mts 
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[0022] fc?3;L<ti, XifX^—y--=L-V K Kti, - (C 

H2) -NHCO- (it*, m ti 2 ~ 1 "To ) 

, Y A* — S i R3R4R5 R3, R^t^Rgti, LT, ;>< 

g, m=y^jusxuy^-)us^mt0 ) ^^"rtuiE^'j^^ufe^^ 
tf ̂ tl^)o 

[0023] ;^tc, it (D 

J^T©X^-A1tC, X^-+f-ZL->> K^- (CH2) „-NHCO-tfe 

£it (1) (1 - A) 

ttTjsLtc (ft, it*, Ri, Y^t/rntifulE^IWIUmP^^^-r) o 
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[<ft6] 

A 1 

ik-SWa (3) ©-IL 
(4) £ u ctuc^u^u;7^ yg-eMfr3ti/c^> 'j ti? 

JUU? (6) (5) 

*>'J *J ^l/HTF (1 — A) %wt3£t& 

ZttfVZZo 
%tcs ±IB©^^:fUF—y k $| 

- (CH2CH20) J — C H2C H2 — N - (CH2CH20) J — C H2C H2C 

0-s - (CH2CH20) j—CCH2CH2SCO—N - (CH2CH20) j-C 

H2CH2NHCO-N - (CH2CH20) j-CO- - (CH2CH20) j-C 

S-s - (CH2) k-, - (CH2) -CO- - (CH2) -OCO- - ( 

CH2) -SCO- - (CH2) k-NHCO-f (it*. j kttiiu§B£ 

munmz£.to ) ^ d) 
^ iiif, 

ntcifcfDwmt^iz *° 'j t i?x $ £0 

[0024] ±=EX^r-A 1 X^tl^ik^ (3) R,#-C02 (CH2) LR2 
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(3-A) (ft, it*. R2& 

XI I fijtuIE<!:l^i;jtGfc£^U Y2&, 4, 4 

' — y7 h^> h 'J^JUS^ItP^U X2ttN jgilf, 

9 yxjuyis-ju^ ^=? ^juniyxju^-JU^oxjUTts-ju 
S#©flfcSig£,ml5kt"£>o ) o 

[-fb7] 

2 

NH. 
M 

O NH 
y^U N^N'C°2(CH2)|R2 

>A 
OY (9) 

W (10) YO <( 

W 
H 
O NH 
>-< 

O HN-C02(CH2)|R2 

N 
< 

O 

OY (11) 

M 
O NH 

H 
O HN-C02(CH2)|R2 

HO N 

OH (12) 

1) Y2X2 

2) YX2 

Y20 ^ 

1^N 
OY 

M 
O NH 

H 
O HN-C02(CH2),R2 

o 

(13) 

M 
O NH 

O HN-C02(CH2)|R2 

HO <( 

\o/ 

OY 

* \ 
~k 

(3-A) 

mt>s <k&M (9) izj d 0) ZjRj&tsViZs &s -

C02 (CH2) LR2£®AUTlbl=rt] (1 1) t U Y^i^L 

TVX-JU (1 2) t U -«&£ KP**>g£Y2-?£^U m^X 

2^^ Kp^^s^Y-e^iiLT^b^ d3) ti,* y2(o^m^mzj^ 
<b£t) (3-A) 
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ib-sty} (9) „ 

[0026] ft, ±IEX^r-A 1 (3) R1^6-77$y-2 

-kfJ^Ml/g-Cfc^b^tl (3 — B) 0i^£;££X*-A4^L/c 

% Y% ACM'D I A DtitulE<J:lll ) 0 

[-fb9] 

J* 4 

AcO 

OAc (17 ) 0Ac ( 22 ) 

H 
N - N - Kl H2 y^° j N NH* 

O NH 
AcO^ K N 7M NH, 

/ 

/ 

H° ' .N 

OH (24) 

^ ^—O N N NH2 

O NH 

H°> ^ > 
( 3-B) 

OY 

IP*>, X*-A3 (17) £aifg$)ff£U Z.MZ2-

yn^EJi^ (2 2) CtUC2, 6-i/7$ 

y L0U^>£J5J^-tmbi^] (2 3) ^ u. 

T^b^llBtM^-tz^Mb^T^T, -fb^ (2 4) <>r u. X*-A2-e 

yN 2Mb KP^S®<^YTi£fl3ft/db"^ (3-

B) 
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[0027] X+-A2 (3-A) JJTF©X*-A 5 

X^r-A 3 tCfEicOMb^ (19) £§!ii£f •& d £ t> T? $ £ 

% Y% R2N l&tfBnteN fulE^IW] ) o 

[<fbi0] 

^.^r —A 5 

0 ^NHC02Bn ° NHC02Bn 

1 O NH 

HO /"Al *" HO. <^N Pd(OH)2/C wH ~ VH« —" 
• nv 

OH ( 19) 0Y (3-a) 

0 NH2 <( \ 6 HN-C02(CH2)|R2 

O NH O NH 
W M^M'C02(CH2)|R2 w 

HO, r> w ,io, H0 " V H° 
°Y (25, °Y <3"A> 

WS, it-Sty} (19) 4X + -A2 it^ty) (3-

a) [zm^, ^^TiJD^K^^#"FC02Bn«:^-ri)Cli:^J;y, itti 

m (25) ^ u. ztuz-f <yv-juitsm o o) a, -
co2 (CH2) LR2£®AT£;:^CJ;<',U it^ty (3-A) 
tfVZ&o 

[0028] tu§E-ei^3ti£it (D r-mztizfrTzmfeufcis'j titfjuffiTiz, 

7° • - 7°ftT Zis'Jti ?)\s%tL^m±- iz @•& d t iz J; y N *> "J £ 

®±^/JM$7K^£JFMU S^^tlT^^lN7°P-7^^ 

T?&S $£-?£> o fc, ©8-oxo-dG® Plffit t Z> t» 

©•e&£o 

jpitT, :/p-7#?£*>lja^i/5irF^®±ic@£t-£c:£i;:j:i'j, {$ 
Jt^mEl^[p]±U JS*©8-oxo-dG©^M*fcaiAMti£&£i;"e 
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iSJt £ IR]± 3 •£?# 

^ LTdtUCj: 8-oxo-dG 

qtiTs s£ (D 

T? £ M & £ ffl © T1' J u x t ft y ?# £ =&© •T? £ o 

s/c, ^ (D Tjmzn&fiTzmfeLtci/ij 

±1EOiS (D T^3ti£^£III£L/c^'J a^U5|rF£ftilLfc#SI 
8-oxo-dG£}g£|f £ d ̂  tf*e $ £;#H>S£f £ £ £ £ <fc 1>U 8 

-oxo-dG£^Slf £fc#>®^SIti^J^t CI 

BP^ ±IE^H^^A^ 8-oxo-dGlCttLTMftft&^ffl1f£#-r£r>'J 

*£<*}§$tC#£tl£J5c^0*T?8-oxo 

-dG©£ft0$Fsi©^£^IIt~£C:£tf"C^ dtLtCj;yN *£<&§& KN 8-oxo-

dG t n i; m$ el m *M t & f&ftP 8-oxo-dG t m#>x £ ̂  m$ 01 m *m t & & 
tis 8-oxo-dG®&•§>*§••Xfo -o X 8-oxo-dGCD^}# 

IL ^tUCj: y 8-oxo-dG®9 ££7^$ £0 

7)\s3y%)JiETs b-yn^-2' 'J Vy (2 g, 6.512 mmoL) 

7Kbf'J^> 5 mUzmMs MWo tzizm7kmm d.54 mL, 16.28 mmoL) £ 
)TFU ^IZXmWo 1801^^, J5^£M£x^U15 mUZXmRo Ztl 
z&mfitmfrmi-\* v vAfrmfo. ^ mu^m.&xm&0 mmmzmki-
K 'j oAizxmm, mj±T®mg£0 mmzbjuj:> 5 mL^jp^Mj±T;# 

mm 
[0029] 1 : (16) vmm 

[-fbi 1] 

Br O 

(16) 

OAc 
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) £2.37 gs W93%Tl#/c0 

1H-NMR (400 MHz, CDCL3) 8 ppm: 8.46 (1H, s), 7.87 (1H, s), 6.27 (1H, 

dd, J = 3.6 Hz, 5.9 Hz), 5.22-5.21 (1H, m), 4.41-4.10 (3H, m), 2.56-2. 

50 (1H, m), 2.18-2.13 (1H,m), 2.16 (3H, s), 2.10 (3H, s). 

ESI-MS (m/z): 413.02 (M+Na)+ 

IR (cm-1): 3013, 2824, 1744, 1710, 1687 

m. p. °C: 151.8 - 152.8 °C 

[0030] m&m 2 : (17) (Dm& 

[<ft12] 

7)\y (1 6) (3.0 g, 7.69 mmoL), h 'J 7i-W7, 

7-T> (3. 05 g, 11.6 mmoL) K — K U UU^^y ( 

20 mL-5 mL) IZT3 UK (20 mL) T?1 !•]£)#„ tZlZM 

7mMtm.m-VOUU*$y (15 mL-15 mL) £ JP;LJP^M;to 2.5 0#^^ 

2-y y Ux/)\y-y y—J\y(L92 g, 15.4 mmoL) P^Tli^o 

l±Tmm%£o m^ZVOUU*$y-^*y-y (16mL-16mL) £JP;LT^ 
^Z-C%iL<&fto ^CtC5%^x>I|7K;m85 mL^JPx, 
o Vluufpy, 71z K- K '>Ul4CT;*}#o (17) 

^3.1 gs iRmnvmrco 
1H-NMR (400 MHz, DMS0-d6) 8 ppm: 8.01 (1H, s), 6.90 (1H, t, J = 8. 1 Hz 

), 6.35 (2H, d, J = 8.1 Hz), 6.12 (1H, t, J = 6.7 Hz), 5.18-5.17 (1H, 

m), 4.27-4.20 (1H, t, J = 5.8 Hz), 5.19 (1H, m), 4.37 (3H, m), 2.43-

(17) 

OAc 
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2.32 (2H, m), 2.08 (3H, s), 2.05 (3H, s). 

ESI-MS (m/z) : 4.98.04 (M+H) + 

IR (cm-i): 3390, 3301 

m. p. °C: 249. 6 - 250. 0 °C 

[0031] mm\3 (18) <Dmi& 

Dfb13] 

NHC02Bn 

AcO. ( N (18) 

OAc 

(1 7) (2.60 g, 5.21 mmoL), 2-t: + 

(1.33 g, 6.8mmoL)N K 'J 7x-MX7 

-T > (2.23 g, 8.5 mmoL) %ffi7kTiz K - h 'J )\s (40 mL) tCT3[gK 

OUU^^y (32 mL) ^^Z^kV 0 • • * 5> > (36 mL) Q 

7Lfr%i±l*&Wo ¥)[s7ViJ±>)[st;*is\s- K (4.47 mL, 

8. 5 mmoL) U 21 

is 'J t) =j W=?~? < — (Hmb^60N; : 0 • • * 

;UA=I:2izxmm0 itsm o 8) ^1.39 g, j»39%-et# 
tC o 

1H-NMR (400 MHz, CDCL3) 8 ppm: 7.92 (1H, s), 7.33 (5H, m), 7.05 (1H, t 

, J = 8.2 Hz), 6.71 (1H, d, J = 8.4 Hz), 6.42 (1H, t, J = 8.2 Hz), 6. 

24 (1H, t, J = 7. 1 Hz), 5.20 (1H,m), 5.10 (2H, s), 4.36 (2H, m), 4.31 

(1H, m), 4.13 (2H, m), 3.66 (2H, m), 2.69 (1H, m) 2.12 (3H, s), 2.09 

(4H, m). 

ESI-MS (m/z) : 675.68 (M+H)+ 
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IR (cnr1): 3339, 1741, 1671, 1230, 1093 

[0032] mmu : d9) omit 
[<bi4] 

Q-0 NHC02Bn 

(1 8) (1.55 g, 2.29 mmoL) [Z1U7 y=E - 7-* 

^ J— )l> (80 mL, 3.66 mmoL) £720|^^% 

s.Tmm^o (r^^b^60N; 

?PP;tfxJl/A : **y-Jl/ = 15:1-»9:1) {ZX^Mo (19) £650 mg 

% ^m%xmtc0 
1H-NMR (400MHz, CD30D) Sppm:7.70 (1H, s), 7.29 (5H, m), 6.81 (1H, t, 

J = 8.2 Hz), 6.58 (1H, t, J = 7.9 Hz), 6.41 (1H, d, J = 8.2 Hz), 6.41 

(1H, d, J = 8.2 Hz), 5.11 (2H, s), 4.37 (1H, m), 4.05 (2H,m), 3.92 ( 

1H, m), 3.81 (1H, dd, J = 3.1 Hz, 12.0 Hz), 3.73 (1H, dd, J = 3.7 Hz, 

12.0 Hz), 3.53 (2H, m), 2.33 (1H, m), 2.12 (1H, m). 

ESI-MS: 511.29 [M+H]+ 

IR (cm-1): 3408, 3199, 1722, 1681, 776 

m. p. °C: 131.2 - 132.0 °C 

[0033] m&m 5 : (26) (DM£ 

Dfbi5] 

O NHCOoBn 

O NH 

(26) 

OTBS 
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(it1^ T B S till 3 'J JUS£lltP.^"3~'i>o ) 

*S>lzr#)%Lfclt-SMl ( 1 9) (655 mg, 1.28 mmoL) 

>J*S> (11.5 mL) (Dmmz, TJU=f>M)MTs *J* h^> K 
K (652 mg, 1.92 mmoL) L/c0 1.50$^ J5J&$£C 

HCL3 (30 mL) fSffittWTK-e;*)#, ^Mll£M^ h'J ^7 AKT 

V h ^77^- (Hmb^60N ; ^7 pp^JbA^^ PP^JbA \ $ J —)l = 

50:1^p< $ J —)l) tCT*i^L/c0 

jUAT7^ K (3.7 mL) -f $ *?V—)\y (206 mg, 3.023 mmoL)% H3 ( 

tert-) 7"f Jky^f Jky^V^PT'f K (373 mg, 2. 015 mmoL) £Jp^.N ^ 

^tCTJi^L/co 30tPPm S^t^PP/I^UA (20 mL) 

t#^tl/cfl*timtC3%h 'J ^PPii (30 mL) 

/c„ 101^^, K 'j vATkmm (15 mL) IZT%*RL 
s B^x^uc-ca^ h 'j oAizr&mLfco mi±T®m 

h^7^- (PsTOb 
^60N ; ?PP*JUA/p<^y-JU = 50/1 ) tCT*ii^U -fb^ (2 6) £54 

0 mgN W73%?'mc0 

1H-NMR (400MHz, CDCL3) Sppm:7.42 (1H, s), 7.27 (5H, m), 6.77 (1H, t, 

J = 8 Hz), 6.36 (2H, m), 6.12 (1H, t, J = 6 Hz), 5.08 (2H, m),4.45 (1H 

, m), 3.97 (2H, m), 3.91 (2H,m), 3.73 (1H, m), 3.56 (1H, Br), 2.30 (2 

H, m), 0.86 (9H, s), 0.06 (3H, s), 0.05 (3H, s). 

ESI-MS:625. 3524 [M+H]+ 

[0034] m&m 6 : (27) (DM£ 
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Dfbi6] 

O NH 

HO. {^N (27) 

OTBS 

(2 6) (100 mg, 0. 16 mmoL) (D ̂  $ J — (2 mL) OKSUb^ 

"yV^lx—wM (100 mg), (1 mL) *k1)WXX, flQff&iiSfto 1. 

5BIP^ 3 ±^L, 01*6 £*> 'J 

^P7h^77-f- (Hmb^60N ; o • • fcju As ^ $ J —)[/ : 0 • P fcJU 

A: K'JX51;U77$> = 5:95: 1) (27) 

LT53 mgN W68%Tl#/c0 

1H-NMR (400MHz, CD30D) 8 ppm: 7.67 (1H, s), 6.83 (1H, t, J = 8 Hz), 6. 

61 (1H, d, J = 8 Hz), 6.43 (1H, d J = 8 Hz, ), 6.20 (1H, t, J = 6 Hz) 

, 4.49 (1H, m), 4.07 (2H, t, J = 5 Hz ), 3.90 (1H, m), 3.79 (1H, dd, 

J = 3 Hz, 12 Hz), 3.70 (1H, dd, J = 3 Hz, 12 Hz), 3.09 (2H, t, J = 5 

Hz), 2.28 (1H, m), 2.13 (1H, m), 0.92 (9H, s), 0.12 (6H, s). 

IR vmax (film): 3275, 1672, 1563, 1261. 

ESI-MS (m/z): 491.2 (M+H)+ . 

YeL Low carame 

[0035] m&\ 7 : <fbl=r^ (28) (D^lt 

[<fb17] 

Q/—HN-C02(CH2)2 

O NH 

HO. f,N (28) \°yNi, 
OTBS 



WO 2012/133306 26 PCT/JP2012/057750 

(2 7 ) (50 mg, 0.10 mmoL) (DMZ(2 mL) 

WLtco 30^11 1 H--f$yV-Jl/-1 -^;U/^>I|2- (2-^7^U 

) x^;uxx^;u(100 mg) 31 L/c0 210#^^, 

28%77>^-777K£iP^s ^PPJtfxJl/AKTttais 

^h'j^Atc-r&'jtu m^ntdm$m**/x)t> 
f)\/9 PV h^77^f- (Hmb^60N ; ^ppjftJl/A : p< * 7 — JU = 50:1) 

KTittiSiU -fb^ (2 8) £29 mgN W43%Tl#/c0 

1H-NMR (400MHz, CDCL3) 8 (ppm): 8.07 (1H, d, J = 8 Hz, ), 7.89 (1H, s) 

, 7.79 (1H, d, J = 8 Hz), 7.67 (1H, m ), 7.45 (2H, m), 7.33 (2H,m ), 

7.15 (1H, Br ), 6.89 (1H, t, J = 8 Hz), 6.46 (1H, d J = 9 Hz), 6.33 ( 

1H, d, J = 8 Hz), 6.17 (1H, t, J = 6 Hz), 4.50 (1H, m), 4.38 (2H, t , 

J = 7 Hz), 3.96 (4H, m), 3.79 (1H,m), 3.61 (2H, m), 3.41 (2H, t, J = 

8 Hz), 2.35 (1H, m), 2.18 (1H,m), 0.88 (9H, s), 0.07 (6H, s) 

IR vmax (film): 3275, 1709, 1473, 1087. 

ESI-MS (m/z): 689.3 (M+H)+ . 

[0036] m&m 8 : (29) (DM£ 

[<fb18] 

(2 7 ) (50 mg, 0.10 mmoL) (DMZ(2 mL) ?m 

WLtco 30^11 1 H--f$yV-Jl/-1 -tDUtfyI|2- (1 -tfb-JU 

) ifJUXriKl 00 mg) 31 210#^^, 

28%77>^-777K£iP^s 

OTBS 
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mztifcMmmZSy'JtJ 
f)\/9 PV h^77^f- (Hmb^60N ; ^PPJftJl/A : ;>< ^ 7 —JU = 50:1) 

KTittiSiU (2 9) £18 mgN J»24%Tl#/c0 

1H-NMR (400MHz, CDCL3) 5 (ppm): 824 (1H, d J = 9 Hz, ), 7.96 (8H, m), 

7.54 (1H, s), 6.77 (1H, Br ), 6.61 (1H, m), 6.20 (1H, d J = 8 Hz, ), 6 

.13 (1H, d, J = 9 Hz ), 6.07 (1H, m), 4.50 (3H, m), 3.92 (2H, m), 3.7 

9 (3H, m), 3.63 (2H, m), 3.53 (2H, m), 2.24 (1H, m), 2.17 (1H, m), 0. 

87 (9H, s), 0.07 (6H, s). 

IR vmax (film): 3230, 1710, 1473, 1088. 

ESI-MS (m/z): 763.4 (M+H)+ . 

[0037] (30) omm. 
[<fb19] 

Q/ ^NHC02Bn 

O NH 

OTBS 

:PJU=T>fUt~K ib-SMl (2 6) (35 mg, 0.06 mmoL) PP^ 

> (1 mL) (18 mg, 0.11 

mmoL) mWLtc0 2. 50$F^ &J&&£}mj±~p;§&®£o ( 

3 0) £39 mgN W98%Tl#/c0 

1H-NMR (400MHz, CDCL3) 8 (ppm): 8.19 (1H, s), 7.44 (1H, s), 7.28 (1H, 

s), 7.08 (1H, s), 6.78 (1H, t, J = 7.9 Hz ), 6.44 (1H, d, J = 7.9 Hz), 

6.40 (1H, d, J = 7.9 Hz), 6.14 (1H, t, J = 6.1Hz), 5.92 (1H, Br), 5. 

08 (2H, s), 4.67 (1H,dd, J = 3.1 Hz, 12.5 Hz ), 4.57 (1H, dd, J = 11. 

6 Hz), 4.33 (1H, m), 4.11 (1H, m), 4.04 (2H,m), 3.58 (2H, m), 2.42 (1 

H, m), 2.23 (1H, m), 0.87 (9H, s), 0.06 (6H,s). 

ESI-MS (m/z): 719.40 (M+H)+ . 
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[0038] m&m 1 o :(3D vmm 
[<ft20] 

O NH 
Q" & b—o HN-C02(CH2)2 

OTBS 

7)\y=T>fUt~K (2 8) (29 mg, 0.04 mmoL) (Dm*W • • ^ 

> (3 mL) M'-tjJU/lf-JUyy $ ̂ V-JU (14 mg, 0.08 

mmoL) £JQ;L mWLtco 2. 50$F^ ( 

3 1) £32 mgN JR$91X"e?#fc0 

1H-NMR (400MHz, CDCL3) 8 (ppm): 9.21 (1H, Br), 8.19 (1H, s), 8.00 (1H 

, d, J = 8 Hz, ), 7.79 (1H, m), 7.67 (1H, m ), 7.41 (7H, m), 6.78 (1H 

, t, J = 8 Hz), 6.40 (1H, t, J = 9 Hz), 6.29 (1H, m), 6.15 (1H,m), 4 

.66 (1H, dd, J = 12 Hz), 4.57 (1H, m), 4.39 (1H, m), 4.31 (2H, m), 4. 

12 (1H,m), 3.97 (1H, m), 3.53 (2H, m), 3.37 (1H, m), 3.31 (2H, t, J = 

7 Hz),2.42 (1H,m), 2.22 (1H,m), 0.86 (9H, s), 0.05 (6H, s). 

ESI-MS (m/z): 783.40 (M+H)+ . 

[0039] mmv 1 (32) omit 
[<ft21] 

7)1 =T>fUt~K (2 9) (25 mg, 0.03 mmoL) ^ 

> (3 mL) (11 mg, 0.06 

OTBS 
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mmoL) jf^L/Co 2.5ES£0 ( 

3 2) £28 mgN l|X$960/0-et#/co 

[0040] 1 ' )t) fmtLT (33) (¥£jM 1 0 jam) (0%m 

[<ffc22] 

O XNHCOoBn 

H 
(CH2)3N^,0 

\ ( 
O NH 

H 
X (33) 

OTBS 

it-SWa (3 0) (0.04 * > (1 mL) MC7$yi 

II^> 'J tl ?)\s N H S M B 10 0-10 (M±^> 'J : 

: 9.2 Mm, : 0.57 mL/g, RIMI : 4.0 wt.%) (100 m 

g)s -f $yV-Jl/ (11 mg, 0.16 mmoL) £JQ^_S (300 rpm) U 

tco 30^ oT#SIU ^PP^Jl/A, y ^ J 

(33) £#/c0 

[0041 ] ^»lj 2 : is >Jtl VJUftL? (34) (¥£jM 1 0 jam) (DWkt 

Lit 23] 

H 
(CH2)3N T^> 

M 
O NH 

H 
O HN-C02(CH2)2-AX a 

\ ) 

< 

OTBS 
(34) 

itSM) (3 1) (0.04 moV)(DWkVt>nn*5>y (1 mL) 
II^> 'J tl ?)\y N H S M B 10 0-10 (M±^> 'J Tib¥faj££4±§i : 

: 9.2 jam, : 0.57 mL/g, mMttM : 4.0 wt.%) (100 m 

g)s -f $yV-Jl/ (11 mg, 0.16 mmoL) £JP^_N ^/mUCTiilt (300 rpm) L 

fco 30fi, * j —;ncT+3Mc2t& 
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tZZtlZjLV, (34) %mtco 

[0042] 3 VJUffi? (35) (¥*U*SA& 1 0 m) (DWkt 

[-fb24] 

OTBS 
(35) 

it-Sty} (3 2) (0.04 mo\.)<»W&*/<?UU*$y (1 mL) 

IIN H S M B 10 0-10 Cg±^ 'J : 

: 9.2 Mm, : 0.57 mL/g, : 4.0 wt.%) (100 m 

g)% 'f $ y V-JL- (11 mg, 0.16 mmoL) ^mlZTWsM (300 rpm) U 

fc0 3B&S }JiMlzJ:-3TftMLs ?nn*JUAs * f s-juizr+ftizffi& 
tzztizj:<>js (35) %mtc0 

[0043] mm\l 2 : itSM (3 6) ®§^ 
[<fb25] 

—Q7 VNHC02Bn 

0 NH 
H W 

(Et0)3Si-(CH2)3N ,0 { N 

Tl^a/i, ,36) 
OTBS 

it-Sty} (3 0) (28 mg, 0.04 mmoL) CD&^THF (2 mL) &mz, 3-7 $ J 

yPtf^K'Jxh (50ju.L, 0.24 mmoL) £JD;U 

/c„ 180#^^ P7h^7^- (FL-

60D ; i/^PP^^V) tCT*tiiU (3 6) £15 mg, W43%Tl#/c 

o 

1H-NMR (400 MHz, CDCL3) 8 (ppm): 7.29 (6H, m), 6.76 (1H, t, J = 7.9, 8 
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.2 Hz), 6.44 (1H, d, J = 7.9 Hz), 6.39 (1H, d, J = 8.5 Hz), 6.19 (1H, 

m) 5.79 (1H, Br), 5.19 (1H, Br), 5.10 (2H, s), 4.25 (3H, m), 3.78 (6 

H, q, J = 7.0 Hz), 3.58 (2H, m), 3.20 (2H, m), 2.39 (1H, m), 2.12 (1H 

, m), 1.19 (9H, t, J = 7.0 Hz), 0.95 (2H, m), 0.86 (9H, s), 0.62 (2H, 

m), 0.04 (6H, s). 

ESI-MS(m/z):827.7957(M+H)+ 

IR(cnr1): 3326, 2930, 1698, 1474, 1102 

[0044] mmV 3 : (3 7) <»$£& 

[<ft26] 

O NH w 
(EtO)3Si-(CH2)3N O (' N 

OTBS 
(37) 

(3 1 ) (30 mg, 0.04 mmoL) ©« JHF (1 mL) mfalZ, 3-7 $ J 

7°PL0JUh'Jxh^>^> (30^L, 0. 14 mmoL) 

tco i80ir^^ (FL-

60D;^PPp<^» iZXmmL, itSty} (3 7) £14 mg, M38%Tl#/c 

o 

1H-NMR (400MHz, CDCL3) 8 ppm: 9.28 (1H, s), 8.00 (1H, d, J = 8 Hz, ), 

7.80 (1H, m), 7.69 (1H, m ),7.39 (5H, m), 6.78 (1H, m), 6.40 (2H, m), 

6.16 (1H, m), 4.45 (1H,m), 4.26 (4H, m), 4.01 (2H, m), 3.79 (6H, m) 

, 3.58 (1H, m), 3.43 (2H,m), 3.34 (2H, m), 3.21 (2H, m), 2.41 (1H, m) 

, 1.97 (1H, m), 1.63 (2H,m), 1.18 (9H,m), 0.87 (9H, s), 0.62 (2H, s), 

0.06 (3H, s). 

IR vmax (film): 3320, 1704, 1473, 1102. 

ESI-MS (m/z): 937.34 (M+H)+ . 

HN-C02(CH2)2-^ /) 

\ ) 
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[0045] m&m 1 4 : (3 8) 

[-fb27] 

O HN-C02(CH2] 

O NH 

OTBS 
(38) 

(3 2) (40 mg, 0.05 mmoL) ©«JHF (1.5 mL) 3-7$ 

Ltc0 240|r^^ P7h^77'f- (F 

L-60D ; ^pp^y) ltl=r^ (38) £18 mg, M36%T1# 

tZ o 

1H-NMR (400MHz, CDCL3) 5 ppm: 8.10 (9H, m), 7.50 (1H,s ), 6.73 (1H, m) 

, 6.32 (2H, m ), 6.14 (1H, t, J = 5.8 Hz), 4.43 (1H, m), 4.30 (2H, m) 

, 4.25 (2H, m), 4.03 (1H,m), 4.30 (2H, m), 4.25 (2H, m), 4.03 (1H, m 

), 3.92 (2H, m), 3.78 (6H,m), 3.57 (2H, m), 3.49 (2H, m), 3.21 (2H, m 

), 2.34 (1H, m), 2.00 (1H,m), 1.64 (2H,m), 1.21 (9H,m), 0.87 (9H, s), 

0.61 (2H, s), 0.05 (6H, s). 

IR vmax (film): 3132, 1704, 1473, 1063. 

ESI-MS (m/z): 1011.53 (M+H)+ . 

[0046] ^»J4 : 'J tjfJUUT (3 9) (¥&%[& 1 0 0 n m) (DM& 

[<ft28] 

O NHC02Bn 

(39) 

OTBS 
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"7-Y (Hydro 2000G, : 0. 1 M-m, ELkem Materials#; 

Wk) 100 (5 mL), JL$ J —)[/ (5 mL), 1^11 (5 mL) 

itS®} (3 6) (0.01 mmoL) 80°CtCTM)t Ltc0 360#^^ MJ±T 

j -)[s%m£s K 'J OAlzrtpffl Lfc0 )MM 

Tiz h>izr-tftizm$Tzztiz<}: yN mm® 
is'JtjfJUftL? (3 9) zmfco 

[0047] 5 : *> (4 0) (m%$m 1 0 0 n m) 
[<ft29] 

isy* H 
100nmHCH^N^O 

yj 
6 NH 

K 
O HN-C02(CH2)2^A // 

\ ) 

X 
OTBS 

(40) 

"7-Y (Hydro 2000G, : 0. 1 M-m, ELkem Materials# 

§!0 100 mg®|fi^7j< (5 mL), JL$ J —)[/ (5 mL), 1^11 (5 mL) CDi§;iij)^C 

itS®} (3 7) (0.01 mmoL) 80°CtCTM)t Ltc0 360#^^ MJ±T 

j -)[s%m£s K 'J OAlzrtpffl Lfc0 )MM 

lz£?rftmL, Tiz h^lzr-l-ftlzfo&T&ZtlzJ: kK mm<D 

S/'JtjfJUU? (4 0) £?#fc0 

[0048] ^»J6 : *> 'JtjfJUUT (4 1) (¥&%[& 1 0 0 n m) (DM& 

[it,3Q] 

HN-C02(CH2)2 

OTBS 
(41 ) 
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"7-Y OU is *) t) (Hydro 2000G, IS-fS : 0. 1 M-m, ELkem Materials# 

Wk) 100 (5 mL), JL$ J —)[/ (5 mL), 1^11 (5 mL) 

itS®} (3 8) (0.01 mmoL) 80°CtCTM)t Ltc0 360#^^ MJ±T 

j -)[s%m£s K 'J OAlzrtpffl Lfc0 )MM 

Tiz h>izr-tftizm$Tzztiz<}: yN mm® 
s/'jtjfjuu? (4D zmfco 

[0049] umm 1 = 
is')-h?)\s%tL=F (3 3) ~ (3 5) RXf (3 9) ~ (4 1) %5tmftmz 

m&Ls m 1 izmtbtzo 
[^1] 

i 

a*** 
{%) 

r n-r 
(//mol/100mg) 

v'JA (NH SMB 100-10) 1.33 0 
viiwm=Fm) 1.83 8.91 

1.78 8. 05 
WWm=F(25) 2. 26 16.61 
m (Hydro 2000G) 0 0 
wwm^m 0.2 2. 85 
mrm+m 0.4 5. 72 
mr mT(4i) 0.2 2. 09 

my */*)-h?)\,ffi.=5- (3 5) ~ (3 7) M (3 9 
) ~ (4 1 ) iz&s 'fqltlt 7°P — 7^ tlTlN •?> d £:7^¥lJo tcQ 

[0050] ^IMIJ2 : mmmmz^zmm 
2 5 ju, M®8-oxo-dG7j</#/S 2 ix L £:> 'J (33) ~ (35) tC 

M U 2 5 MM0dG7K)#^2 ix L%i/ 'J 

tjfJUfti? (3 3) ~ (3 5) KgsJDU ^^T7K£Hfg3ittcUniZtS 

^xz<Dj;9izmttz>fr£s mmmmzm^xmmLtc0 

B&M&S3 4 5 nm, 1^4 5 5 n mUm^Ltzo 

£> tl/c^H£IH 3 L/co 
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9 tc, 8-oxo-dG7K;#^£^iP ft 

m (7K) ^ ik$£ L T b >g% mm, 3 ft <£>£ ft L T, dG7.K^£ 

» LtcUft-Cte. Z(D£ 9 

[0051] §itlMiJ3 : 8-oxo-dGIIfifgCDl?-®] 

±IE-e^L/c^>lJ a^HTF (3 3) ~ (3 5) 8-oxo-dG® gg 

mffi<DWm*MT<D&W-e?7?tzo 

>IJj£7°b — K tt/1? 'J X51 b 7"^ v ? 7°b- K l\/co 

ftffi. (365 nm)N Y5157 1)1$ (Y515-Di) £ffl^TML/c0 

^It±mS (8-oxoG% G) CD10 LN dtl£^|RLT5 mM 

ox K v >J ti^jm^±^u,L^iL-ema uri^fc0 

&&&&&* M±7 -f JlsAfoa££}±m<D)$WC CD -ht^isX^- A LAS 
4 0 0 0£ffllNT*>'J 

Luorescence DAPI% ftiH-UV (365 nm EPI)% 7 -f )\s$>-Y515-Di 

N ^^•••Standard, fgtii9 -f 7°---PrecisionN ®7ID0#^"-ALITON h U-fl4M--

NO. 1 

*>'J *J (3 3) tC£tt£8-oxo-dG&t/dG0}fjt^ftt£:g71D*@ft 

3lt0^77?:i40S[:^L d©Pfl® 8-oxo-dG}f Jt587*6^ £ h 

i I I 7°P y htC^L/c^7£HI4®;&^U i/'J tlfJIsUT (34 

) tC 3311Z 8-oxo-dG^dGCDjfjg 7 £ HI 5 

d©^©8-oxo-dG}fJt^ft1-£>£'71D^;& h i I I T/Pv 

7 £HI 5 LN :> 'J (3 5) tCfe^'g)8-oxo-dGS.t/d 

G©}§J!£lCftt~£>^^lftiiiU£©?7 7£l^ 6 U 8-oxo-dG 

h i I I ^py h(:^L/c^77^|60ii:^L 

tCo 

m 0~1 2©i@A^, *>'J *J (3 3) ~ (3 5) ti, faftt8 

-oxo-dG©)I]£tfi%< dG0}lJt&, 

&j£ IZft if ¥0 o tco 

ttcs */l)ti?)l>%L=fL (3 3) ~ (3 5) tC33^i)8-oxo-dG}lJtM^7t58 
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ytm<D h i I I 7°P y h£^"tlI|4~6®;&|iKiN 

L T 33 y s 8-oxo-dGtcft L T;f £ d ̂  ^SE3 ftfco 

S/c, d®d£fr£^7tC33tt£8-oxo-dG0lt®}fJt"'e£>£ 2 5 n MJU 

±-efeti^^M^^"e$^d(>:^yys totc/sb, (33) 

~ (3 5) —IStCs 8-oxo-dG©iI^tf' 1 0-20ng/mL (35 — 7 

OnM) 

•S Z t. 7^¥U o/co 

[0052] Umm* '• 8-oxo-dG £dG®M"nl£i& 

±IE-e^ L/c^'J (33) ~ (35) iZs 2. 5pmo I08 

-oxo-dG£jffi*©^&£>}lJt (0N 2. 5N 5N 1 2, 5, 2 5, 5 0, 12 

5, 2 5 0 p m o I) 0dG0p^£^jQLT, £>IJJ£ U 8 

-oxo-dGtcd: 3 ̂ 7*6)8 7*6^ ft "T adGCDi^S L/c0 

^ L X% btltc ^Ltc0 

M7 */V-hf)\,W=5- (3 3) ~ (3 5) IZ&tfZs 8 

-oxo-dGtc<£zmmnmis z tMIOtc0 

ZOZtfribs (3 3) ~ (3 5) tiN 8-oxo-dGi;dG®M 

dG(Dmi£lZft£:BW$tiZZt&<s 8-oxo-d 

G £ i^#jt Lmz>zti?mb-frtt£-otc 0 

[0053] litlMlJ 5 : — K 'J — y— £#! o 

um 
1) 

1 0|im T'fe'i) 'J ~h (3 3) 4 0 n g 0TKW;1)S4 

JU,L£N 3 8 4 7°©V-f ^ P7°b—h (P — — >?>±i^) 

xJUtC^jQ L/co 

5 O°C0|g^^-7"> (EYELA NDO-601SD) fttC20tP^tfMU 7K 

:fr£^i£3-d:-g> ZtXis 'J t)?Jl'%}L^F$:rJ ±JUMtCfg*3 tttc0 

)XIZ, 7K'I4£>$H*;#}S (8-oxo-dG©tISpp (ffi^uM^) ©TK;#)S) 2/AL 

(8-oxo-dG}J|J3£ : 0 n g/mL, 1 n g/mL, 2 n g/mL, 4 n g / m 



(SB#6HOT8m) -ic?2 ( 
OP-oxo-8) ^10£P:n^/6uo2~0|(l9P-

oxo-8 v?/£ w/6 u o 0 S ~ 0 ̂ OP-oxo-8 \i||0 L 

(ee) i^r^¥ri<^«auu^o Lsm^Tk 

(e 

LU/6 U o s ~ o £ff&p-ox°-8 vn^no 

w/B u o o s ~ o £ff&p-ox°-8 VGO 

BIGOi 1 ̂  l7*^in;l<W 6 u 0 

9 L (6 s) ±3jfcir£ ¥ ri UJ u o o L i ̂ *$s< 

Hn'1^0) 6 u 0 p (eg) ±7ijfcir£ ¥ fi <* 2 <22. w i* 0 L ?m^7k v--/ ¥ 

6M%£^/>corn 
^rri^-PK^nsiB-^c^an LU/6 U o s ~ o £ff&p-ox°-8 vn^ri8H^ 

C^JsCOW^^M? UJ/6 u 0 0 S ~ 0 ̂ 0P-oxo-8 

I1H s#S = £<<**£ 
Lx = 

00L : 

mu0gt7 : 

uiugge : 

(ft 

qei 088-dl^l -&-(\ H-1„£ • 0 > A • MM 

(Z 

(17 

= N) #^fzt<2)a 0 2 £1SP 21 LU#017 vLU#0 £ vLU#0 Z vLU#0 L W 

m (17 = N) ?^7k0 (ao) ^fI^Gon|D?sgW^ 
o~j-^wm-m<£-£m'gcDo0o s vnra<^ cir 

T617^ si^/6uoo9 v i w / 6 u o o i vn^/6uos v i 

0S/./.S0/ZI0Z<IfAL3d ZS 90CCCI/ZI0Z OAV 
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Z(D1 mmX(DO yN M 

PiU, 8-oxo-dG}i^ 0 ~ 2 0 n g / m L £: l\ 9 ©$&{&§$ £33 

IE WIZ 8-oxo-dG £ T? ¥0 o fc0 

1 0 0 n mt'l)i)s> 'J tl'f (3 9) l^/c:t§n\ 8-oxo-d 

G)lJt1 0 0-5 0 0 n g/m (8-ox 

o-dG}iit^< & s &^oD 

3 0^-4 0#^) $j(D(D, 8-oxo-dG}f^2 0~5 0 0 n g/m LtCfelNTti 

s (m o^t/m 

1 #0°) o 

Lfr U 8-oxo-dG}fJt 0 ~ 2 0 n g/m L ICfctt-S 0 Dfit0^b£^~tlll 

1 l^f,, 1 ~4 n g/m L Wm^Z^o^X 

%?Z> (ODfit^l 00%%:mxz>) IP*>, 1 ng 

/mL 1 mmmz%% U 2 n g /m L 2 U 4ng 

/m L-ett, 3 ^9ii^^||^^tl/co 

1~4ng/mLhl^3^ ©*£<&§& £33 

l^Tt, y, #^Ci^#Jfe8-oxo-dG££M 

T? $ 3 pJf^lW^Pt^ tl/Co 

4) 

8-oxo-dG® ggfi^L/c/ 'J £ tW-oxo-d 

G0}I^,>:|g'J:#0|^tCte#LT^lI^tC^bL/co S/c, 1 O^m 

Xfo&is VtlfJUftLTJ. y 1 OOnmffcSi/ 'J 0 

3 RTtgte^l£3 tl/c0 

[0054] i^iMiJ6 : HPLCffl»7A^LTO^itt (8-oxo-dG©£fttg©#fcfJ 

) 

1) mm-m 
H P LCO)y\stl^AlZ¥mr&'\ 0 tJL™X&Z)^iJtl?)mT (3 3) 

1 Omg^iJlU H P LCtCT8-oxo-dG0^H|W|^£ L/Co 

2) >|JJ 
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HTEC-500 (x>r=lAtt) (8-oxo-dGtimm^^tC^ai) 

ODSft^A : CA-50DS, 2.1 0 x 150mm 

7°U2] 7 A : ODSfi^ ( 5 /x m) 1 OOmg i/ 'J 

t) (33) lOmg^l 

(pH6. 5-6. 8) N * $ J -)V 2%s SDS 90mg/L 

MM "• 8-oxo-dG N 500ng/mLCD 10 ju, L £ >E A 

3) «£JH 

8-oxo-dG©&&0^tt% (3 3) 

0 7°U^^AtC^ 'J 2j^U3|r? (3 

3) 9. 0 0^^y> 3. 2%iIM3*i£> (S» 

: 3. 2%) d i: A^iJ o )co 

S/Cs 8-oxo-dG®(3 3) 

m LtZ^mSlZte.4 3. 9 6mVtfelJ, 7°U£^A^> 'J (3 

3) L/cill^C £4 4. 2 2mVt$>^ tl&fr 

•p 7c o 

4) 

8-oxo-dG0lIii^^;*•£&*> 'J (3 3) £ H P 

8-oxo-dG© tf-<7 ttiiiteSM?" 3 if, fcf-

HPLC + ECD (Wm-fb^^tb) -e8-oxo-dG£*& 

titans y-x^jpcD'j 

/&#—:>'J ^144^ (3 3) Its UliSr^^CDS-oxo-dGtC 

Lxo^m^^ts 

tl/Co 

[0055] 1 :M$L=?i%m 

2 : 8-oxo-dG^ft 

3:K 

4 : 8-oxo-dG 
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5 : dG 

6 : 

7 : 

1 1 : 

1 6 : 8-oxo-dGtCftLTf#S^/d:^^^^-r^:71D70P-7^^^g|^^ 

ti tcffiM? 

1 7 : 
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3011] 

MW] 

^113] 

IS^©S5H 
tp(D 8 - * 7 2' - v y v > £ 

1 ) h^LT8-^ + V 2' -

*> V T J *> y IZ ft L T f#sft ft^ t ̂7*6 7° • - 7"^ 

2) tuiE^^}§}tt(Dmtorntfeommmti^iz&^stitt^b£ 

fu§E 8 -X* 7 2' ?y j *> y tcft 

^£^"T^:71D70P-7^^^\ it (1) 

Dfbi] 

«-
O N-H 

0 HN-Rt 

(1) 

3<II4] 

(i£4^ Ri«u 6-y$;-2-kf'jy;i/SXtt-co2 (CH2) L 

R2 1 6©7'J-JbS 

£^IU l^ 1 ~3©MtS^^fo ) X^t/Y--%•& 

, t KP^f*>g©&IIg£^U h£ 

1 iEi6©^;io 

XifX^<-+)—=L-y K Mi, - (CH2) m-

N H C 0 — (3^ m&2~1 0(D^^mto ) 

% Yif-S i R3R4R5 (it^K R3S R^t/Rgtis LT 

% ^JUSs ME-y ^JIsSXI/Z7 .x — >/US£^t"o ) £^t"Ii3<II2 

HES©^"/io 

tulE«i^^\ -^-mmtLTXfoVs tulE^tt^b 
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J; y 1 L 3 Mtifr 1 

^115] 31*^114 §Ei6(OT;£0 

3<II6] fulE^i^£v-r ^ P7°b- h®^7 mJUtCAtlTl^ mJUfttClg#;* 

-d:, AtiTJp^LtatfbWRLT(V& 

ft&Jt £)il^f 3 d ̂  tc J: fulE^fflttii £ *T 9 li^il 4 Xtt 5 IE® 

<OT;£0 

^iI7] fulE^i^£ £ ̂  Atc^ll U ttti ^ AtcfulE7Ktt^;#>S£a U 

©&ft&j££>D£f£ £ £ iz£ y fulE^fflttii 

9 I*3<iI4 Xti 5 IEi6©^";io 

3<lI8] — +J— ZL->> h£fM^Ti£ ( 1 ) 

[-fb2] 

OY 

(i£cK 6-T$y-2-t°'J^JIySXit-C02 (CH2) L 
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