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iZi&7JL-)ls i-y^Jls 7X[y-Jls 7y \-V )lWtffoifhtl&o 

mmm&mm&s Rxfmmt^^mws^t-mz^^x^m^ti^mmm 
m.mm&ti;TiZs Rxf%tnm?frbm&nz 
'j>&< 3~8M©S^ 

^[.tc-mxi^m^mmws^s Rxf%tnm?frbm&nz'p 
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"J v_Jk H°P "J v_Jk "J v A U v~JU 

% ZizA —Jk 1, 2, 5, 6—T h ̂  t: K • tf U ^Jk -f $ U Jk tf^V 

U y"—Jk tf^^ 'V—Jk tf^^ V—)1>S tf^V'J—Jk jj~ ^rS/z?—)l> 

s T h7t KP7 7-ik 71 K "7 t: KP-2H-t:0;7—Jk 5, 6-^ t: KP-2H-tf 

^"Jk ^dr+fV'U ̂ -Jk ^Jl/^'jy, -Jk 

Jk ^^Jk^'J-Jk 2H-^drHtx/U>'Us 2H-51^drHtx/lJ>'Us ^HKP-f 

>KlUk ^t: KP-r V-r > K'JJk yth'P^Vl/77-Jk 

yv "J V-Jk v H K P ̂  "J Jk v H K P ̂  "J 

Jk 'J —Ji/s rh7t KP + yjJk ^ n KP-T vdpy 

UJk KP-2H-^7P7^k i/t KP-1H-^P7zJk $/t: KP-2H-51 

^•^p-7—Jk ^ t: KP-IH-51^-^ p-7 -jk T1 t: KPdpy dpHtU— JU 

, x- t: KPdp^/'J -Jk ^£ KP^Ol/^dpHt-Jk i/k h*P^4r 

It ̂ 7x/U Jk -f V-f > K U -Jk KP^Vdp*> - Jk ^kh'P 

^Ol/^dp-tz f-Jk ^t: KP-T ^tl^o 

[0032] UTtt. mtfMffiJ!?. RXfiffiMMTfrb 

-8M(Dm^^Lfc-mxit=mi^vmm!Ws^s 
t>mi£ti&'J>ft <ti 11® ©n? tf b ti, 

£ VM#KllZl&7 UJk ^X-Jk tfP'JJk -f^V'JJk tf^V'JJk 

:* dp Htl/'JJk -f 7 :* dp Htl/'JJk ^dpHt^Zl/'JJk ^Zl/'JJk -fV?1 

7V'J Jk f7v7V'J Jk KUZV'lUk rh7 V "J Jk H°U vJk H°U 

*?V—Jk tf U $ 'V —Jk tf^S^—Jk h U 7^-Jk ^ys/y^>— Jk ^ 

yV^ty^-JW 'oVt^+tyjM ^>l/f7i/|jjk -fv-rvKU 

jk -< > K u jk -f > yv u As ^ > vy $ y v u Jk ^>v"KU7 X/ U JU 

s ^-dpHtV'p tf U $ S/^Jk ^7Vu tf U $ S/^Jk tf P P tf U S/^Jk tf 

p p tf u $ */—)w -f $ yv tf u ^Jk 70 u - Jk ^ y u — ;k -f v =*• y 
"j -;u% iyvy1;-;u% -j$=?V—Jl/S ^i-x/'J —Jk ^y dpHt U — Jk ^ 
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£& tfib> tl -2> o 

[0033] m 
TLtt&tz < 11 £#fr5Mx&6M©^t«iis«(§^3St£ 

< 1.1 
\mrnm)I?. 

e>*u 
, trp u y^jk tf* U *>* A z-tfA-jk bfp u Jk -< $ yyj v-Jk 
-r^vjjk t°^v u v-Jk e^vu -jk v 'j;k V-JU 
, tf^+r/'jy^k 2H-**+r/'JJk 

-Jk 2H-31:tdfHtV"lJ>'k ^Jkfc'JA -Jk ^tlKP-TVK 

'JJk *>*fcKP'fV'fVK'JJk -fVK'jJk -fVOK'JJk fh7tK 

P^rAjJk fh7th'P'fy + >"j;k KP^X/^+r/'JJk *>* 

t K• >v>^dp^y •;;k ^<>yy $ ̂ v'J ̂ -;k W $ yvj 

;k v t KP-f yyv'J Jk -f >#V 'J Jk 'Ol/ h 'J TV'JJk tf P P t° 

g v-jk b°p p tf'j $ V-)Vs -i $ yv e]) y - ;k 7°u -Jk v n KP 

-f VO V7 7— 

[0034] LT^ m&ty§ESsJlTOiSl3SS&t/ 

m^^Mn.mm&(D^mx $> tftc&mtf $> tf e> n & 0 

U VSPftte, 

tf tc & fr ^ zK H JH? £ 1 o P& ̂  /c £ CD if £> tf b tl, 

x^ux -fntfby^tffotfbtiZo 

[0035] AP fy&s 7VM. i&M. ^zM. 

IIIUX £ <t iM&M^JUdpJk LZ^TbJ: 

S3%&%%LX^X iJ:^&m7Jl'/r-As S&g%fiLXV 

Xi^l^MTJU^-JUs S^S^^LX^XtJ:^i&U7Ati y -f Jk Jk 

t/'S^S £ W U r IN T t> J: T7 JU * JUtj ;i/A'^E -f ;KC a(t 3 g$s ̂  u 
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T&* IH—X&^&oT* 0!l*.tfS#l$(1~3©% J\ufy, tKP^rX * 

)\st> 7°k — h Ps :>7A ^JkK^ik t h'P4ri/'f$y, SIS£^L 

Tl^tt<fclN^jJU/<;E'rLT&. 0!l 

*.tfS&g&1~2CD*>j7A (V^JU^Jk CM07JU*JUXJklN=Jl/#tf£>tf 

btlZ)s C3_8*>£P ZJU^rJk Cy_n7)\,z\**/S C3_8^P ZJUP^rX C6_147 

'J-JU^^X C7_16:P^JUdrJU:tdrX CJH, ^JI/^J 7 -i JU^^X C7.]57P^ 

JU^^rX (V^JU^rJU?1:^ -NRXRY(5$^ Rx&tfRYtt|t|-Xttg& o T, 7.K 

fHH?. C^ZJU^rJk C3_8^P 7 JU^rJk C6_14:P U-Jk ^^tSlJlS. 

C7_16:P^JUdrJk Cz-n^JU^j y -f Jk C7_15:PP-fJk C^^ZJUP^r^^JU/K-JU 

, C7H677JU*JU***>2JJk:K=Jl/#£^-f). C2_n:PJU;b 7-f Jk C7.]57P^ 

Jk CM0:PJUP^>;bJk:K-Jk Ce-M^U-JU^^^^JU^-JU, SIS£^ 

LT INT t <fc JkK-JU(iilfl^HIIll JkK -JU(C^ 

WSiiSi: LTtis 

•2>S¥AV|Q3Stiti'2>SISA'?S)tf 'bti'So 

[0036] LTlNTt i:lN7 IJ-ju% LTINT t <£ 1^7 x "JU 

s S^S^^UTlNTtcfclN^^^s. &tfS&S£^UTlNT:fcJ: 

^T7Jl>*Jl>lZ8ttZ>m&&£ LXi/ts ll-Xttg&c>T0!J*.tfS&&1~3 

CD, AP^X th'P^X p<JU^70h. — h Ps :>7A ^JkK^rX *J 

JUA'^E-fJk C,_107JUdrJUs h U 7JU^P^^JUs C3_8:> $ P ZJU^rJk C6_147 

U-Jk S^S^^UTlNTtcfclNC^^ 

JUP^r'>'(I^S|C1_1077JUP:WC £ tf £ SIS <h LTtis 0yzJ£SISifc1 ~ 

3©/\pyv##£>l;fi3ft£h C3_8:>^ PZJUP^rX C6_14:P U-JU^X C7 

_167^JUdrJU^dr^. C2_n7JU^y-rJU^dr^, C7_157P-f JU^^X C,_107JU 

drJU^^s C,_10:PJUdrJU7Jk:l-N-Jk -NR*"RM3^ R^&tfRWilfl— 

•o Ts TkffiJI?. (V^JU^Jk C3_8^P 7 JU^rJk C6_147 U -Jk 

USS, C7_167^JU^JU. c^n^ju^j y^rjk C7_157P-fJk cM0:pJUP^>;b 

JkK-Jk C7_167^JUdrJU^dri>^JU#-JU#;&^'r). C2_n7JU^ 7 -f Jk C7_ 

15:PP-fJk C,_107JUPdri>^JU#-JU. C6_147 U-JU^^ri>^JkK-Jk C,_10 
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& SIS A* $> tf b tl & o 

[0037] t/c, SIS^^LT^Tt fulS^D 

As C5_8i/^P7JU^JU^IsSL/c7x-JUt#^0 |^C5_8^^P7JUdrJU^Is 

Slfc7xzj^ UT&* $iJx.W!j^llt£9~12©N ^^P7JU^JUSi^7x-

JU^&tfe>tU .tyiftWCIt mxttvt KP-1H--T >T-)W 1,2,3,4-
Th7tKnt7^ 
SIS£^ LT^tfc<tl\^^P ZJU^ Jk SIS£^ L T INT =fc <fc INflg 

K^imjiSs $ & •t 3 mm m-? <h - m tz & ̂  T M J& S n 3 sis £ ̂  u T 
INTt<fciN#M^smss. i^si- & ^ & ̂  T n&s 
is^ w uTINT t, <t mm&s RX?SIS^W LTIN-C & <£ IN^ 
H3Sj7JUdfJkC£tt£SlS<h LT&. IH-Xttg&oT. 0!J*.tfg|&1~ 
3®, J-^Vs AP^X t h'P + J/, pOU;b70k — K Ps 

A ;bJU#^r:A ^JU/^-fJk CM0:PJU^Jk MJ 7JU;tPp<51Jk C3v> 

^P^JU^JU, ce-uTv-jiss mBtife&Mm&s (V^ZJUP 

4f*X C3_8*>£P ^JUP^X C6_14 7 U *i/s C^e^JU^JUtf^X C2_ 

„7ju^y -fju^x C^ZP-T JU^X C^ZJU^PJU?1;^ -NRWK^C^ 

, RXb$.t/RYbra—XlilftoTs (V^JU^Jk C3_8:>^ PZJU^r 

Jk c6_147U-Jk ^muss. c7_16J7^ju^jk c2_n7ju^y-rjk c7.15 

TP'fJk C,_,0:PJUP^:>;bJkK-Jk Cy.^^JU+JU^^^AJU/K—JU#$: 

^t"), C2_„7JU^y-rJU, C7_157P-TJUS (V10:PJUP^>;bJk:K-Jk c6_147 

U — ju^t-=sp->±>JUTK—JU. (V^JU^JU^JUA^-T Jk -XV^JU^JU^JUA 

^E'f JU#Av,Q^'2)S¥Av,Q3Stiti'2)SISA'?S)tf 'bti'So 

[0038] ooT^UfcC^JU^rJUMmcC^ZJUP^X C2_n7JUt) 7 -< JU^-dps> 

, (V^ZJU^JUTJk^-Jk C2_I,7JU^ 7 -f Jk C,.107JUP 

dr^JkK-Jk C,-10j7JU=£JU2jJU/<;E'fJU&t/vC^^JU^rJU^ JUA^E-fJU 

(DC1_107JUdrJU^^«h LTtis 00*.t£fu§3€M^JU^JUCDtfy^T&tffcSWJ 

*>*C1_i0j7JU*JU£JUA^>rJI/lC£lf&2?<DC1-ie7JI':¥Jl>fflfrtem — 
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[0039] C3_8:>^ LTtf 

s pzju^jKD^y^-e^tf/cS^y^^ti^o c5_8^pyji 

^rJUtf, $y^tfj^i£5~8(Z):>^ P <btU <£ tf :> 

Vn^y^iUs n^^ri/jUs i/^n^yP^JUS i/^n 

<Q tl&o 

Ce-u^u-JUMt/tcCe-H^u-Ju^^^s (v^zp-nk (V^P^U**^ 

^t/Cg-uj7 'J -)\st*is±i)\st<-)\s(VI7')LT tfs mtffulEj7 >J 

s $y ^ tftu §EiB ^i®^ it 8 © $y ̂  T & /c s ̂$y ̂  ̂  ti & o 

^^^S^JiS^.tZ/xp^•ti^ftifulE^^^S^JiS^.t/fillE/x 

P > <h |W]STS)'2)o 

[0041] fc^tKDfiD&glcfclNT. 

R1 <h LT tf s SIS^LWCtJa^x-Jk LWT t <£ 

XtfS&S£^UTlNTfc<UMm!£^ffiSStf$?3i L 

<s L< tfSIS£^LT^Tt<^7x-jUT&£il^i;^)l}K£ 

tls §£SIS£^LT^Tti:^7:L-,/kZ)S|g<h LTtf, C,.WTJU^JUX 

(i/\p^v^fSL<, f©t(ilX(i2^tLi,No £tcs R1 

IA\ 
[0042] R2<h LT tf, /\P^X XtfSIS£^ LT^tt <£ 

L<. L< tf/\P^>XtfC1_107JU^UT&£iii^)l^ 

£ tu £ <^c & £ L < tf / \ P ?yx&z> *§£• tf jiiR£ ti&o 

R3<h LTtfs SIS^LT^Tt^C^ZJU^Jk SIS£^LT^T 

t^C^eZJUP^X Xtf-NR3aR3b(^^s R3a&t/R3btf, ^tl^tlfulE«h 
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•c&&)#$?£ L < % y L < 

LTtt. AD^X i/T A k KP^r^X(±C1_107;U=I^r^tf$fSU<. ^e© 

Ll\, R^MIS^LT^Tt cfctNCMB^JUPJpS/ 

L < s I^Sia^^LTtNTt J^C^^l/P^vCD 

ilS^LTIt /\pyx t KP4^Xf£C1_107JUP31*>7W£ U <> -t© 

ifcfcmmtf&i: LlA 
[0043] R«tf\ T!3^(R4A-1)T?&3iI^C&, 

[0044] lit5] 

[0045] R4£ UTtis lA\ 

R5£UTtt, g|S£#LT^Tt,<£^7x-;i/tf£?i; L <, 

LT^TfcJ;^7x-;u®S|S^ LTtt. An>fv^lJL<, ^©i£&0 

Xtiltffcft LA\ 

'fb-a^CD£ LTteu ±IB-e^U/c$fS U^SMStf—^±^ti^tiM<^ 

Li\ r=ijli£jgjsfct"3fcg><3D#®j fc£ 

^T&tffc(2)~(16Kc§E»©lb^t)(I)£. ±§3tr^ L/c»t INSIST 

L^o r^M%Mfct2>tctb(D^$9U IZ&^Tfolffzi 

2)M16)£IB«fe0Mb£-$l(I)£\ ±§3T^Ufc£?£ LL^«IS©=-^.£Lt£^ 

tl^tl©fI^^fo$tl/cSlttT•|®£ Lfcfb^r^ts <£ LJ if ̂  IA\ 

[0046] ik^mcDM^iz^m^nzik&s 0!iAtfm¥M£§iF!g$tizMmnik 
s 7>^-OA^ rss&i 
&o bxtes 1Mb 

PKMMMS flBStHL 'J Stilus v a. 7 StilL 

~ZfoZ>^i?jl4R^tl, J;uC^eZjl^l/CDSIS.*: 

(R4A-1) 
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m<DMwmM.w>ti<Mbtis wxtfi-
KU'i'AJMs ±)Jl>i/0 AM, TJl>$.— 9AiH 

x Itlt 0!)*. 

x <btU 

LTtt. X tf^'J s>*>^ 

£*U LT&, 0!lx.t£ 

^'Uvx 7x-ii77-v, ^Ou^$>SM§0 

& ifbtiztfc:nioizffl£$tizi><Dvtt& i\ 

[0047] t/cv 

ti&0 ik^^oMMWs^tf, Rx (RX£UT& 

. fcfflLTJl/^Jl/X.lZT^Jl'^JUWtf&tfbtlZo ZZ7:\&m.J7)l*)\sR-tfJ7 

=? JU *JU tiluE t msx* & z>) iz <fc y ra^b £ ftfc & co zmto 
$bizs 4kGM(i)(Dm&Kilz§lFm$ti&Mlztt% N-**$/ 

o N-tf**/ SHb£ti/t£tf)£i|-f0 Ib^tK 

I)CDN-;*^> Ki*&. KTHi^Wb^tKl^ffl^T. M©@^b^ 

;£T\ ^^It^bv MJ4tii1^a>S£lbl^£ffi 

[0048] &mBBlZ£tfz&]jig,%£tt% m&tit&!*lzmtLZ&&<DZ t&mto ft 
ftffltLTlts mft'&lrnm, »s 

i&v #J«\ &S& 7 S t0-t£^J#i£s SBU'I^!#^ U 

Bs 7,T-<i-z?yx • VB ^ 

tntiim ><^&%mBs mt*. mw-^m. 
mtms >m mmm. 
. Bmmmm. ? x<j 
j7h-fX ^TP-f Kx 

btl& ifs tZ £ tfz&flt&m&ztlbizm'fc-ztiz*® T? & ft ^ o 
[0049] U<fcM*^ $>Z\,H&Z<D£? 
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L < ttitmcD--na U PI 
mtzztzmto ££>£&. tbi&mxitf&fflLotZs 

• nMzmvM.tzttf&ztfs 

(i^ltCD^fiECD^Kibtl&o 

[0050] $k&<Dmktfm\kt%Z.)i*:i}£to 

L < ti7%mmzs 

&z.t%mto £btzmmt\$%mu 
mmmt it, IS?LT^S&ssn£m^T&0 
*mmz&ik^(l)(D-?n i50 ^t(i)©7°p K 

^n&ik-gyQ-Z'fo&o 7°P S*7 >> <h LTW:# < >btls yA 
JtJII»/£. 1990^% mim. 163^-^) (eg 

•^\\T^S^^7°P £££# 

prtgT^-2.o 00*. tf. ^t)(I)©7°P h*7f^t LTtt, ik&MDtfT 

< J *kMtZ>Wit;, ^(DJ7^ J 1f7*/Mk. 7)l*)U{kX&l) ymt^titc 

Ik-SMls M KP4f*>£^t" f®th* P=£*>tf j^JMb. 

ZJU^JMbs U >l£4bXtt*71£4b£tifc4b"ntk Ib-n^CDtf 

^3ft£0 ^b^d)(D70p K77kfntk 

ffiti©tN-rn-es>oxt<fc <. ^tid) £ 
i^a<hi^£JFMUT^Tt<U\ 

[0051] 

H CD ^ Rfi & tf / X & >£^£yIF © H H pnp iz w $< $ tl Z> # *§ ft I¥IIII g © 9% 1 -3) 

t, L< tt^tl^vmBlZ-D^ZMS lANteff£^t*£'fb-&#|-C£>£0 
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<let, 

if £ L < ^J#$li§(Z)^;&tf/Xtf>£ 

j££!k &£>tHcEl!pnp(h 

[0052] *3§B£(ZMb^t)(I)(Z)^Ctf, MUttl*, S 

£tl £>£#<£, ^TORT 

^©jfb^ribtCdNT 

*fgB^ ©^ti (i) x tfz (oft tc fF# £ ti & ̂ tf, TKx tfmn^m t © 

f\tJPt)<h LTfefc.tZ>Z.t1bfoZ>-hK *WNZZ.tlt>ttWfa1b^tZ>o 

[0053] ^tKD^ro^Ji^ro-SPXtf-r^Ttf. 

SS&feoTiNTfcJX. *mm. cti^lliMfti^jtfc^/cft^ 

mtf\ <b^ti(i)*©7Kfiiji?©-gpxtfT^Ttf. n?fi 

2©7X^ji?(fi7X^ji?)'es>oT:fc <fciN0 ^fe{m?©^-e^yx.tf3H( K V? 

7A)Xtf 14C©i;9<b^ti©M 

^•2>0 

[0054] mtf, ^tKD^ro^Ji^ro-SPXtf-r^T^ 

^ji?"es$i^^/cjb^rttfs TfrifccDtrju^'f y?7nvt\ 

t/c, ib^ti(i)^ 

©7K^ji?©-SPXtf-r'<Ttffi7K^ji?'es$^feofe^titf. mtf 

, D iii^bfi7j<m^ffl^, &&&2kiitTizti)\,7£>mmzmfrmfct2>i5%; 
(US3849458), 2) ^'J ̂ '^AiMl^: LTfflk LT 
ffl^TZJUP-Jk ^JU#>It^;&fi7j<^^b1"^^")i[J. Am. Chem. Soc., V 

ol.124, No. 10, 2092(2002)], 3) b"Cffll\ fi 

7KH}JI<h LTfi7K*^X(Z)^^ffl^TSgffiIt^fi7j<^b'r^^i[LIPIDS, Vo 

1.9, No. 11, 913(1974)], 4) fi#, A^^A, P^7A, JUx-7A, -f 

fi7KXtffi7K^tffi7j<m^X^fi7j<m 

Mt LTffllT7^ lUHt, 7^ lUHt^Jk 
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£:£&(JPH5-19536x JPS61-277648, &tfJPS61-2752 

41), 5) STK 

rt'JJI/Ms fiTKSUbt" 

Z> 15)£ (JPS63-198638) #£^T£ d £ fc T £ £0 

[0055] at5^cji,!±!£ti£jimix 

jSttZmtiLfom^fOMtLTs MZtts 2H, 3H, 13C, 14C, 15N, 170, 180, 31P, 32 

P, 35S, 18F, 36Cl^tf£>tfibtl&o 

)% tc(I) ©MJS>£ IC ̂  IN T sftBI! t" £ O 

[0056] &&, ^lifcSSlil^rolftTtHk 

tzb\ 
ti£{£!SS©3lA, 7 • <f)U-7°X • -f 

y • ^ — j3 —V 9 • 5>>iz5>7v||3|tS(Protective Groups in Organic Synthe 

sis, third edition), >(T. W. Greene)H, John Wiley & Sons Inc 

. (1999^)#tCiB^©^]#^ffllN.sc:^:JcJ:y, m$i4k'&M*mi£T Z Z 
t/c, &^lCJ&i;TS&S$A#©J5J&I*£©JlllJ?£^*.£C: 

tbvzzo 
mm% 1 
M(I)©^^ R2tf/\p/f>-e^^^t(Ia)(i, mz.l£U~F<DJ:miZ 

[0057] [<b6] 

n n R3-NH2 OH o x o x o 

5£*-
R3 R3 R3 

(a-1) (a-3) (a-4) (a-5) 

X o R4A_H X o R1-NH2 RlNH 0 

^ WfY^OH — »- WV^V^R4A (a'9) » Wyki.R4A 
X®4 O N Ifl5 O N XfI6 Q^LN jJ 

R3 R3 R3 
(a-6) (a-8) (la) 
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[0058] [5£E^ RK W&MPEm 

x^JUSr^U Xl£/\u?ys XlAZJI/fci— b(0Ux.l£s * 9 VTJk^-JU 
t+y, p-hJUxvTjkix-ju^^x K 'j yjitn^ tyxiifo-jit* 

Ii 1 

^t)(a-3)t£, mi503-^-^V^>^>-^>*x^Ka-1)^ 1-5^* 

0:t;U K^rSt S 'J 7;i/4;i/&tf1~10^M0it7KPg£0#£Ts 80°C^150°C 

0P^0;UJtT\ 5^~720#^J5J^^tf^ ;$J±>MBU S§&;Rtf1~10^ 

m0 (a-2) & jjn A. . -20°c <h 100°c 0 m 0 >^jt-c 5#^ -720^sJ& s •& 
3 C t tc <£ y g^itt" <5 d <h tf"t? $ £o 

[0059] UTtt, tfJU K 

drlH h U X^JU^tf tf £> tl'So 

}^<hLTt£. h-h U Jk rh7tKP77V(THF), 1,2-$; 

* S^x^XDME), Jk x^y-Jk N,N-;yp<?lJk1^l'A7$ K 

(DMF), 7jc^tf&tfe>tu 

[0060] <b^tKa-2)tt% miRpnp«h LTtf^tl^tf. Xtt&fc]©;&&[0!J*.t£ ^ 

Ib^ltt. M5HS% 14#, p. 351, ^L#tt^tt(2005^)^]t 

^ l> tc~h)i.tZ ct y t#•!> tl <h tf T $ i)0 

&fc\ ^t)(a-2)0ffl§ItC^Tt£J5J^tttf;£L<. <b^tl(a-3) giTS 

j&tf^MU&^*§-&tf&£tf. -t0if-a(iN J5J&4^tt£-Hi!MSlU 

^^tCcfcyift L< tii^M~^iiiijM0M^y^jpA.. -20°c,hffliN^}§ 

iS0j^^0ra0^ST\ 5^ra~720#r^sj^^i±^ottz£ym&tzattf 

•e^^o 
[0061] ffiM&Jtbri*. MJX^JUZ^X ^v^nk°jn 

^JU7 $ X 1, 8-^7+P tr*> <7 p [5.4. 0] 0 y-rtJ-7-x > (DBU)#tf & tf £> tl 

^ o 

}#^<hLTtis 0!I*.&^£PPP< ̂ X ?nnftjL>As 1,2-y^ppx^ 

X K- h UJk hJUxX ^x^JUx-xJk THF, DME, y>dpHf> 
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% DMF% K(DMA)% N-p< t°P 'J K>(NMP)^tf&lf 

btls ZtlbX&M-n LTffl^£>tl£0 

urn 
It&Ma-4)tt, lb^t)(a-3)£, 

. I^i~t:lli©/\py>imjktf'j&mizy M&fi~ 1 ^m(DffiM(D 
-20°C<h150°C(Z)P^(Z)^]tT\ 5#F^~720#^J5J&£l±£C:£lc:J;y£!i 

[0062] j\ufy\kMt. L"Ois iiUlb U x HiHib'Jv 

s ^•^r'v^'fbu >s =^\k*) y^tffotf 

mt£DMF, H°u vX V< V7°P H^Ux^JUT7$ 
ifo tf <Q tl •!> o 

^W^^PP^X ^pp/1xJUA, 1,2-V 9 PPi^ 

X 7-tr h-h lUk hJUxX ^x^Ux-xJk THF, DME, V^^y 

, DMF, DMA, NMP, tf 'J fclf £> tl, £ tl£>ttJiM£-CXfcUI£-

<Q tl-2>o 

[0063] t/c, Xtf7JU*:h- h©*!^ <b^tKa-4)tt% lb^t)(a-3)£, 

l£M®MVs 1~10^m©7Jk*xjMb£y;&tf1^m~10^m©;feM(Z)#£ 

T, -78°C<h150°C(Z)P^(Z)^]tT\ 5^~720#^J5J^^1ti>C:^:^J:y^jif 

xju/ixxjujb^y.h LTti, IJ K\ P-KJUXV 

X)lfo-)l<7 P 'J K\ h U 7JU^-PP<^>7>>'U/lN>Itte7Xt^tf^)tf £,tl£ 

o 

h'Jx^UZ^X 77°P tfJUx^ 

JUZ^X DBU^tf&tf£>tl£0 

[0064] )gM£LZtts ^ilii/^PP^^X ^pp/1xJUA, 1,2-^ppx^ 

X Tiz h- h lUk KJUXX ^x^JUx-xJk THF, DME, 

, DMF, DMA, NMP#tf£> tf£tu d tlb&mtikVX.&M'S £>tl£0 

I*M3 
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<b^tl(a-5)tt, lb^t)(a-4)£, 1~5^fi©/\py 

y\tn©#£T, -30°C,h150oC(Z)^(Z)^T\ 5£f^~720#^J5J&£l±£C:£ 

tc y mitt z>z.t tfx $ So 

[0065] /\P^>^y«hLT^ HH, a^H, N,N,N,N-Th7-n-7' 

A h U 7"P $ K, N-^7 P P7^:>>-f $ K, N-^P^T^^ 

W$K, N-a— $ K, 1-(^PPyfJl/)-4-7Jl/tP-1,4-i; 

7 V - 7 tT*> ̂ P[2.2.2]^^^ >- kT*. (jh77 JU;t P # U - h 

<Q tl^o 

}§££<h L"Oi, mmhX 1,4-^^-9-X 7-trhxh'JJk ^P 

P^JUA, ^PPy^X THF, DME, gfl&x^JU, )*- 9 J —Jk x^y — 

jk DMF, m, 7k#tf&tfe>tu 

I*M4 

4b^t)(a-6m, lb^t)(a-5)£, m&*s 1 0°C 

5#^~720#^MST£Cl£lCj;y£!^-r 

2>ZL£tf-Z$2> o 

[0066] Lt(t m^It^'J^A, TKiUb'J^A, Tk^bJj'J^A, 

7KIt^b^- h U ^A, -f h U ^A^ h^ri> KiFtf$>\ibtl£0 

mmtbzte, mmmtu-at, 
J— JU, x^y—Jk ^ppy^x ^PP^JUA, 1, 2-V 9 P PX 

hJUx>% gfl&x^JU, 7-fe KxhU JU, ^X^JUX —xJk THF, DM 

E, Vt**yy, DMF, DMA, NMP, tf 'J tbtf b tl, £ tl <M£TK <h;FblS-

LT, X&^tl^tl£;Fbi^LT£ £>(C7K»JP £>tl&0 

I*M5 

<b^tl(a-8)tt, jb^(a-6)^tf1~5^M©^b^(a-7)^, 1-5 

i~5^i0iM(D#aT, -20°c 

©>$j&©^©*a£"c, 5^r^~720t^sj^^i±so <htci; y^tf-e 

[0067] ^yx.^1, 3-^7 P^sdr Ht > JU^yy $ K(DCC), 1-x 
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TJlsTS. J 7°P $ K • i^l£i^(EDC)N 

syy-MCDih a^b i-9uu-\-*i-)\s^)V-oA, o-a-

;p+fx>y> y 7%/-;U-W;U)-N,N,I\I',I\I'-X 

7;i/^P 'J >ltMHATU)||tf£>tf <btl£0 

gsMJi: LXlt, fflx.fcfl-t: KP^>^>7"h 'j 7V-JU • -TKffltKHOBt 

), N,N-yy V7°P HMU:P$ y^tfhtfZtlZo 

[0068] ^MtbZtts S—JIss x^y-Jk ^PPy^X ^PP 

^JUA, 1,2-^ppi^X hJI/XX Mtx^Jk 7-fe h— h 'J Jk *J 

X^JUX-XJK THFS DMES DMF. DMAS NMPS 7jC^tf 

$> tf <b tls Ztlb Itm&ZX ISM'S btl&o 

lb^rt)(a-7)t£% MPP^: UT?#£tl£jb\ 

m5)S. 14#, p. 351, ^#^^tt(2005^)#]=fc LOi^tl^C 

^Vtcj5fe\Z£V%Z>Z.}itf-2lZ2>o 

I*M6 

<b^tl(Ia)tt% <b^$l(a-8)£»3i IX tt1^fi~*®iUfi©<b^tl(a-9)£ 

. i?£lXtt1^fi~*®iyfi©&g©#£TN -78°C1.150°CCDHH© 

j^JtT\ 5^r^~720#nsc5;£ tt& £ £ iz j: y sa^tf 3 c: £ tf-c $ 30 

[0069] JkgtLXtts M7L&. n-y^JUU ̂ 7A, sec-y^JUU ̂ 7A, tert-7" 

^kJ^A, 7x-;UU5lr>A, U^^A^y 7 7°PH°JU7$ K\ 

^JkX^+fV'J^A, ;b'J7A tert-yS^K, j^It^U7A, TK 

SUbf" h U 7A^tf&tf £>tl£0 

M^PP^X ^PPTJXJUA, 1,2-V 9 PPi^ 

X hJUXX ^X^JUX —xJk THF, DME, ^^r+fX /sdpHt>^tf£> 

tf e> tl, o tl £ fcUI£- L T IN e> tio 

[0070] S0;S«hUTs '(b'n^Cla) tis <b£tl(a-8)£fr3; IX 

ftp"il(a-9) ts mt^s &^C<fcy$?3; L<&0.1~10^m©I£©#£T, 2 

0^<hfflLN 3}£$©>$£©©;UJtT\ 5£f^~72B#^J5J&£-t±£ c: £ ic <t y 
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LTtis mm.. h'J7JU;*PMt p-hJU 

x>7Jk*>It, <btu £ti£ttJiM&'CXtt5I£-

L Tffl <b tl&o 

[0071] J —)l, x^y-Jk S^PP^X ^PP 

/INJUA, 1,2-^PPI^X K JUXX gfl&x^Jk 7-fe h- h U JU. $/ 

X^JUX-xJk THF, DME, DMF, DMA, NMP^tffctf<btl, otl 

ib'btl'So 

t/c, SiJ)i«hLT. <b^tl(Ia)tt, lb^t)(a-8)£fc?£ L< m~10^m© 

^t)(a-9)<h, ifS L<&0. i~i0^fi©^S^tfifS L<&0.001 

~1^i©/^7^^AMi©#a^ ^(CJ^I;0.001~1^M©/1NX7 < Xb 

^3©#£~FN -20°C,hffl^^}^(Z)j^^(Z)^(Z)^T\ 5#^~720#F^J5J& 

[0072] Lt(t mz.&$i&til)l7Jx. mttisOA, yy&jjiJOA. ti 

'J 0 A tert-7" h^r'V K\ i~ h 'J 0 A tert-7" h^r'V K\ i~ h 'J 0 Ai?i/ 

=?V KiFtffohibtl%>o 

A$mt LTti, mA.^WA, K U 7Pmm<? 
i/0As h >J XiSy^ySy'J^yTiz h y)V/^V0 ARXf=t(D0 P P*JU 

AttflPtk Th7^r^(hlj7i-^/t^7^V)/^7^^A, 1,1' -\ZMV 

7 jL—JlTisX? j J) 7xPtV^^PP/^7^'^A • ^PP^>1:1ft 

<btl£o 

[0073] /t^7ryM^LT(i, ^yx.tf2,2'-^X(^7xxjU^X7< y)-1,1 

'-£:/-7 ̂ Jk o-h'JJ^7rA h'j7*fM^7rA ^-tert-7> 

Jky7i-M^7^X 2-(^-tert-7>>'U^7>7 -f 7 ) tf7i-Jk 2-($/ 

:>^ P^^ri>>'U/lN7>7 -f J ) tT7 fotf <btl£0 

^tfhJUxx dp^UX Mlx^Jk ZthxhlUU 

, ^x^JUx-^k THF, DME, Vt^y^tffotf<btU £tl 

3?.fc£/Ms"n* 'btl'So 

[0074] <b^tl(a-9)tt, miRpnp«h LTtfbtl^tf. ^1$ 
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f§5|^ 14#, p. 351, L< &^tl<bC 

m^2 tl3./ 

wtfimwsT. *>7sxtestrnz^bz^zt^i^s, 
1^7)1 *)lZfoZ>ik-SWa (lb) (i% &LT<DJimzV£Z Z. t tfZ $ £0 

[0075] utn 

R3-NH2 OH O CI O CI o 
' I II I II I II 

OH 
o o 

EtO 
E*A> "Ltel <*"* ™ 

Xtf Y <»-2) „ y/oa ^ VA*" ^ VlA 
T XI11 n<LJ ; X82 J^J XS3 rXJ 

R3 R3 p3 
(b-1) (b-2) (b-3) (b-4) 

R4A"H Y ? I R1*NH2 RlNH O (a-7) » Y$R4A (a'9) »VA* 
Xg4 O N IS5 ^ JJ 

R3 D3 
(b-5) R (lb) 

[0076] (5£E^ R\ R\ R4^tfEU£^tl^tlfu§E<h^llT&y, YfcJ^JCffiJI?. ^>77 

LTINT t <fc W£M) 

I*M1 

it^Mb-2)^ ^^(b-1)^tfMb^(a-2)^ffllN, lii£&1 ©Ig1 £ |f| 

*§® iZ <fc y Mial" •& d <h tf T^'So 

[0077] <b^tKb-1)tt, miRpnp«h LTt#<btl£tf. *» 

— • ^7*• "tf • • V"t-f x-^'f (Journal of the Chemical Soci 

ety. )s 85#, p. 1760(1904^)t~X h =y <J 7> • *»—fJU 

• 7*'• ^$ X h U — (AustraI ian J. of Chemistry. )s 52#% p. 1013(1999 

*£) tciE®©:£&#] t Ltii;yt#&o<h tf T $ &0 

I*M2 

<b^tl(b-3)tt, <b^tl(b-2)£ElN% g^;£1 ®I*M2<h y 

I*M3 

<b^tKb-4)tt, <b^tl(b-3)£ffllN% g^£;£10lg4^: ̂ *§©;^C<fc y 
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<b^tl(b-5)tt, ^t)(b-4)&tHb^t)(a-7)£fflL\ 

U(Dj5:,t;lZ£ y Mls.t & Z. t if o 
I*M5 

<b^tl(Ib)tt, lb^t)(b-5)&tHb^t)(a-9)£fflL\ lii£&1 ©Ig6£ |f| 

(C <£ y f £ o t if V $ £ o 

^J£3 tJS./ 

[0078] [jb8] 

ci 
CO^M© • 

R1-NH2 , 
' (a-9) NH 

X|11 
cr N 

(c-1) 
'jtx 

(c-2) 

COoMe XS2 */r' O N 
H 

(c-3) 

•C02Me • 
XfS3 

NH 
Wv ,C02Me 

ON' 
H 
(c-4) 

Rl NH 
W.XXO2H 

R4A-H 
(a-7) 

R 

XW4 
H 

"NH O R3—L 
W^LARW (C-7) 

R ^ 
NH O 

wVvA 
j II -*• i y 

XfS6 O N 

R4A 

O N 
H R3 

Xfl5 

(c-5) (c-6) (la) 

[0079] [5fcE^ R\ R3. R4A&tmi^ft^ftfu§E<h^«T£>y, Ui/xm^fX X&3. 

K 9 yxiifo— 

mti 
ii 1 

lb^t)(c-2)&% Tfrl5©4,6-*>*£•• &tHb^t)( 

a-9) ©Ig6£ <fc y £^f £ £ £ tf "C $ £c 

I*M2 
^b^(c-3)^ jb^(c-2)^, j&giCcfcyi~i0^M©»^y-e 

, rctm^&)%m(Dffi&(Dm(D}&m-z\ 5^-1000^^11-3ztiz&v 
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[0080] = 0 A, i~ h U 0 h ̂ r"> fo 

mmtbzte, TK.S 
mrnturiis mm* J -iimtffotfbti, cm^tt^-ex 
fc£/Ms*n* U"C^l/N IQ^I/'SO 

t/c. mfttlsX, It-SMc-3)tt, ^t)(c-2)£, 1^m~*® 

§]m®J&S"C\ 0°C ^ IN i);W 0 )$£0m0;UJt"C% 

£ o «h (ci; VWtfktZ z t &Z$Z0 

[0081] IkgtLZte, Tk^b'J^A, Tk^b*'J £ A, 

TKIt^b^" h U ^A, -f h U ^A^ h^r"> £>lf <Qtl&0 

mmtbzte, mmmtuzit, 
—Jlss x^y—Jk 5s?nn*#>s ^ppyMA, 1,2-V 9 • PX 

KJUXX gfl&x^Jk Ziz h — h UJk ^x^JUx—^Jk THF, DM 

E, DMF, DMA, NMP, tf 'J tbtf b tU Ztlb^tM^ 

LTs Xtt^ti^'tifrm^LZ^ ^C7K»JPLTffl^<bti£0 

Ii3 

lb CI $3 (c-4) (£% <b^tl(c-3)£ffll\ S^£10Ii3<h ̂ ]*§0;^C <£ y 

X^4 

<b^ti(c-5)tt, <b^ti(c-4)£Ei\ S^;£i0ii4<h^]*§0;^ci:y 

Ii5 

<b^tl(c-6)tt, ^t)(c-5)&tHb^t)(a-7)£fflL\ S^;£l0Ii5<h^] 

^i0^")i (C <fc y f zzttf-zz&o 
Ii 6 

^b^(Ia)^ ^b^(c-6)^tf1^M~^iiiiJM0^b^(c-7)^, 

. 1^M~*i§iiJM0^S0#£T. -78°C,h150oC0^0^T\ 5£f^~72 
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0# m£ -tt & o t iz j: y m&t z>zt t<z $ & 0 

[0082] J^S<hLT(i. MTL&S n-7>JkJ A, sec-7'>JU U 51 ^ A, tert-7" 

^JkJ^A, 7x-JkJ^A, U^^A^y 7 7°PH°JU7$ K\ ^+t 

^Jl/^^+fV'J^A, ^U^A tert-7" h^>K\ j^It^U^A, 7.K 

mit-f K u btiZo 

)gM£LZtts Vanity, ^PP^JUA. 1,2-^PPI^ 

X KJUXX ^x^JUx-^Jk THF, DME, Vt^y, ̂ yymtffo 
tfbtls Z.tlb & J£&"ex liSI-n- btl&o 

[0083] t/c, %m£LZs 4k-£Mla)tes <b^tKc-6)&tf 1 ^fi~*®i!Jfi©<b 

^(c-7)^% mm*. ^tc<fcy0.i~i0^fi©^©#s"F. 20°c 
;£$©>$£© P^©;UJtT\ 5£f^~720#^J5J&£-t±£ o £ £ <fc y m&TZZ. £ 

m.£ LTtis mz.&ikm. wt =m mm. hU7Ju;*pMt P-KJU 
x>7Jk*>It. ^VTJklxVimtf&tf<btu 

LTffil/N|Qtl'2)o 

[0084] All*.#* * y — Jk x^y-Jk i/^PP^X ^PP 

*JUA, 1,2-^PPX^X KJUXX Mtx^Jk 7"fe K— MJ Jk ^ 

X^JUX —^Jk THF, DME, DMF, DMA, NMP^tf fclf £>*1, 

ib U "C IN £> ft£0 

<b^tl(c-7) mS£pnp<h LTt#<bti£tf. Mm. 

f§5|^ 14#, p. 351, ^L#tt^tt(2005^)^]t L< IZ^tlblZ 

*£ i; tc 15 >£ I z <fc y ?# £ o £ tfZ $ £ o 

M£&4 

M(I)©?^, R2tf7j<mjl?X(i7>>mjl^-e^^^b^(Id)^ J^"F 

©xiictfciNgjj^f & ^ ̂  tf-e $ &0 

[0085] 
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[<b9] 

CI R1"NH2 pi R""NH 
V (a-9) NH I 

z Z^M,—* 

Cl N CI^V O^N 
(d-1) (d-2) (d-3) 

RVIH R4A—H R1NH O R3-L R"NH 0 
Zy^Y°°zH (a"?) »• Z^V^R4A (C"7) » Z>^V^R4A 

O N Xfl4 O N Jim 5 O N 
H H p3 

(d-4) _ (d-5) (Id) 

[0086] (5fcE^ R\ R\ R\ R\ UeRXf V. 

Ii 1 

it^(d-2)l£s lb^t)(d-1)&tHb^t)(a-9)£fflL\ S^£1 ©Ii6<h 

&<Dl5feiZ <fc y f £ £ £ tf "C £ £ 0 

[0087] <b^tKd-1)tt, mS£pnp<h LTt#<btl£tf. Mm. 

f§5|^ 16#, p. 35, ^L#tt^tt(2005^)^]t L< 

^ i; tc 15 i c <fc y ?# & o <h tfT? $ & o 

112 

<b^tl(d-3)tt, <b^tl(d-2)£Ei\ ^^3©ii2^|f|^©^tcJ: y 

113 

<b^tKd-4)tt, <b^tl(d-3)£ffll\ S^£;£1 ©Ii4£ <fc y 

114 

<b^tl(d-5)tt, lb^t)(d-4)&tHb^t)(a-7)£fflL\ S^£;£1 ©Ii5<h 

iZ <fc y f £ O tf"C $ £ o 

115 

<b^tl(Id)tt, <b^tl(d-5)£ffll\ S^;£3©Ii6<h^§(Z);^Ci:yM 
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tJS./ 

R3tf7KfliJI?Xtt/\py:/-C&y, R3tfS^S^^LT 

IN T fc <fc W£MZJUP 4b^t) (Ie) 1&S £IT(DIi(CIN^f £ 

££tf-c££0 

[0088] [>fb10] 

CI R1-NH2 R; R"NH RVNH 

v^^-IV vJ" —H* 
J M 

) N 
, OH 
(e-1) (e-2) (e-3) (e-4) 

CI N ciAr 01 '+ 0 N 
°- OH 

R1"NH R4A_H R1-NH O U-L R1NH O 
V^_X,CO2H (a-?) ^ yyv (ie-7) ^ VVH^R4A 

X?f4 O N O N Xfl6 O N 
OH OH ay 

(e-5) (e-6) (le) 

[0089] (5£E^ R\ R\ R5s UeJkXfiUZ'ttl^tlmnatmm-eJbVs U(iR3©S^S^^ 

L T IN •r t J; WSMZJU P (C £ tf £ U T IN T fc <fc WSMZJU 

dpJUM^U V(i7K*Jl?X(i/NPy>^^-r) 

111 

ibptl(e-2)^t)(e-1)&tHb^t)(a-9)£fflLN% g^&1 ©Ii6<h 

tc <fc y f 

[0090] <b^tKe-1)tt, mS£pnp<h LTt#<btl£tf. ^1$ 

f§5|^ 16#, p. 35, ^L#tt^tt(2005^)^]t L< IZ^tlblZ 

112 

<b^tKe-3)tt, <bl^tl(e-2)£, 1^fi~*®fyfi© 

rctuM-ccom®^ 
jfe. 5^^~720t^Mii-r & o t iz j: y s^t * c: £ tf-c $ &Q 

[0091] It^y«hLT^ m^^PP£,t»(mCPBA), fflHbJ*H(UHP), 

ffl^bTKH^tfhIf>bft, z.tihLTm^ft £o 
gliM^UTtt, 0iJ*.tf&7k7*JU$, » K U 7JU^PMt(TFAA), flfc 
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it M 
^PP^JUA, yiz h-K UJU, T 

HF% ^y-jk x^y-jk 7k#tf&tfe>tu 

T <Q tl •!> o 

113 

{b"ptl(e-4) 4b^t)(e-3)£, 

0°C<h100°C(Z)P^(Z)^]tT\ 5#^~720#^MST£C:£lc:J;y£!ii£ 

T&ZtifZ^Z o 

[0092] U TKiUbf" h U £A, TFAA, i^K 

Mt MMftf&tf^tU dtl^tt^-eX^I^UTffllN^tLSo 

}§££<h LTtis mt£l,4-y>drHtX THF, 7-Jk X^y-Jk 7K 

iF tf £> tf <Q tu Ztlb 'btl'So 

114 

<b^tl(e-5)tt, <b^tl(e-4)£El\ S^£;£1 ©Ii4£ mmCD^mz & y 

115 

<b^tl(e-6)tt, lb^t)(e-5)&tfMb^t)(a-7)£fflL\ S^£;£1 ©Ii5<h ̂ ] 

tC <£ y f & Z. t if O 

Ii 6 

<b^tl(Ie)tt, lb^t)(e-6)&tfMb^t)(e-7)£fflL\ S^;£3©Ii6<h ̂ 1 

*§©;fr}£ tC <£ y f £ o tf"C $ £ o 

[0093] <b^tKe-7)tt, miRpnp«h LTtfbtl^tf. Xtt£fc]©;&&[0!J*.tf. ^1$ 

f§5|^ 14#, p. 351, ^L#tt^tt(2005^)^]t L< t£^tl<btC 

*£ i; /c ̂  >£ t c <£ y ?# £ O <h tfT? $ £ o 

lb^ft(I)©^> R2tf- hP-e^)^^b^(If). &tfR2tf-NR^RM5$^ Ria 

& tf R113 tt •^ tl^f tltu IB <h m ItT? & £) T? $> Z> it^ (Ig) ~ (Ii) tt, &~F © Ii 

ZZLttf-ZZZo 
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[0094] Ut 11] 

x o 

O N X?I1 

(a-4) 
R3 R3 R3 

(f-1) (f-2) (f-3) 

R1-NH: 

(a-9) 

D1 D1 
NH 0 NH 0 

^ O2N^AR4A ^ H2N_XAj 
O N XIS5 O N 

R2a-COCI HR1'NH O %—u iNn U 

. RVyVV X(I6 °o<V 

R3 

(Ii) 

[0095] RK R\ R4\ R2a&, RlaX&Rlbtf 

LT^Tt <M&m-Dlti J fi^®§£S^S£W LT 

^ T £ J: t) J -f JUIZ £ tf £ L T IAT £ J: WSM dp 

R2b(is R^XtiR^S^S^UT^Tt ̂ MSM^JUdpjU^ 

J U / < -r; U "e S) if ̂  S ̂  S ^ L T ̂  T t i: I MS M 7 J U dp J U ̂  J U / < ̂  

-f ^utc£S^S£^ UTIN'T & <*: WfilS.7JUdp) 

^tJ(f-1)&, fc^tl(a-4)£, 1~10^i©« 

<fc y 1 -20^<h^ 

0^0)^T\ 5^ra~72B^rpmiiT^ c <h tc<t ym&tzzttf-e$ &Q 

[0096] UT^ m&'MiL mty MJ^A, 

^ A^tf^tf <bft-?>0 

gSM*: UTtt. ;I±kSt MM§tf&tf bft£0 

)^g«hLT(is ^W^^PP^X ^pp/1xJUA, 1,2-v^PPX^ 

X zhP^X ' hPi-yx 7.KiFtf£>tf £>tu oti<Q(i^4["eX(i;Fb 

"n" L» "C V/N IQ ft •?> o 

Ii2 

Ii1 
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Wtfktzzttf-zzzo 
Jim 

<b^tl(f-3)tt, lb^t)(f-2)&tHb^t)(a-7)£fflL\ g^;£1 ©Ii5<h 

*§(OT>£iZ <fc y £^f £ £ £ tf "C £ £ 0 

ii 4 

^t)(f-3)&tHb^t)(a-9)£fflL\ g^&1 ©Ii6<h 

*§(OT>£ (c <fc y £^f 2>ZLttf-Z%2> o 

Xi5 

'fb-n^(Ig)(is <b^tl(If)£. 7Xm#H^"F-eXtt2^fi~^®iiJ 

M©7K*)JI©#STT\ 0.01~50fiM%©M^©#ST. -20°C<hffl^£}^ 

©>$£©p^(Z)^]tT\ tEx»ETT\ 5fim~mm&mtz>ztiz£v 
m&t&ztifx^z o 

[0097] M2££l>Tfci:, ^UfcM^^A^ffi. A^S^A, 

mw ^ *>* £ Alli)^ tf <b tl £ o 

7Kil;JI<h LT^ ^gl^h'J^A, 

PA^'IX t; K^>^tf&tf£>ti£0 

;^«hLT(is Jk x^y—Jk hJUxx Mtx^Jk 

7-feh-hUJUs S/X^JUX—^Jk THF% DME% Vt^Vy, DMF% DMA, NMP 

s Tk^tf&lf £>tu oti^(i^4["eX(i;Fb^i LTffllMbti^o 

Xi6 

^b^(ih)^ lb^t)(ig)&tfi~i0^mtfMb^t)(f-4)£, mt^s 1-10 

^i©ilS©#ftT, -20°C,hffl^^}^(Z)j^^(Z)^(Z)^T\ 5£f^~720# 

m&I&£ -tt & £ £ (c j: y wgtt zztifx^zo 
[0098] iS^Ut tt, 0!J A. h U ^ A, mtt 'J 0 A, tf 'J V X h'Jx 

^JUZ^X V< V7°P tfJUx^JU^^ X DBU^tf&lf £tl£0 

0!l • • * $ X ^pp^JUA% 1,2-i/^ppx^ 

X Z-trh-h'JJk hJUxX $/*x^JUx—^Jk THF, DME% 
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, DMF, DMA, NMP#tf£> tf£tu Z tlbbtlZo 

[0099] <b^tl(f-4)tt, miRpnp«h UT?#£>ft£jb\ ^ 

itmms f§5|^ 16#, P. 98, ^L#tt^tt(2005^)^]t LOi^tl^C 

T.W 
4k&M{I\)&. ^t)(Ig)&tf1~10^mtfMb^t)(f-5)£, 1~10 

-20°C,hffl^^}^(Z)j^^(Z)^(Z)^"e. 5£f^~720# 

m£ n- £ d <h (C J: y S^tt" £ d t if-1? $ £ o 

[0100] Lt(t h U kf'J^X h'Ji 

yy 7 7°P X DBU#tf£>lf £>tl£0 

^PP^JUA, 1,2-^ppx-y 

X 7-tr h- h lUk hJUxX ^x^JUx-^k THF, DME, V^^y 

, DMF, DMA, NMP#tf£> tf£tu dtie>ttJjM&-CXfcUI£- £>ft£0 

[0101] jb^(f-5)^ miRpnp«h mm 

f§5|^ 14#, P.537, ^L#tt^tt(2005^)^]t L< IZ^tlblZ 

\tti^{l)RX}±.imm&ZlSttZ>&^m{MZlSttZ>R\ R2, R\ R^(c#t 
£tfP©:£&[0!J*.tf, P>7°'J^X>7" • 

• h "7 >7v7 TI" — ̂  — is a >X |§2jtJx(Comprehens i ve Organic Transformat 

ions 2nd edition), R. C. "y P v 9 (Larock)H\ Vch Ver lagsgese llschaf t 

Mbh (1999^) ̂ (CIE®®^)i] TX(i^ tl U T tT 9 d ̂  t ^o 

[0102] ±!E£S^fe(C£tt£^{*, JkXfimmt'&mz. 
nz>ftm.mm:£s mm. sist &m<7 
P"7 ^-^izttLT^WMWktZ> Zt.if-T:^Z>0 t/c, Et^fticis 
INTizrnmt2>Ztt£<X.<D&.fclZ&T2>Zt*, pJffiV&Zo 

(i)ifikcomxme> ti * £ s & ̂  
©££*iMttU£i:<. t/c, )SBI©jrc?#e>ti££Stt. <b^ti(i)£Sg^ 
tz&mizEMxizmmu. MxiAiu&&iinA.&ztiz<i:<'jiu&mm$-ttrm 
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its 

[0103] 

[0104] [^1] 

-AZTJSTO fc/cU ~fcW%(D\b 

NH O 

fc£#J»s 

NH „ 
0 /V o"' ' 

CH, 

NH „ 
ci N O 

o-^ CH3 

.0 

OH 

X^CN 

O 
XH3 

[0105] 
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[0106] 



WO 2014/088085 41 PCT/JP2013/082763 

[0107] 
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[0108] 
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[H5] 

S5: 

"NH 0 

•IbB-ti 

39 CH3 

CIv^^CHg 
40 Tl T CH3 

41 

42 

43 

44 

45 

46 

H,C 

CI 

HgC' 

HaC 

.0. ^ XH9 

O 
.CH3 

CH, 

CH3 

CHa 

CHa 

CHa 

CH3 

0„ 

47 

48 

49 

50 

51 

52 

53 

54 

FaC' 
.0 

CH3 

HaC. 

0. 
XH3 

CH3 

CHa 

CHa 

CHa 

CHa 

CH, 

[0109] 
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[0110] 



[0111] 
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[0112] 



[0113] 



[0114] 
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[H11] 

mi 

R1 

135 

136 

137 

138 

CI 

CI 

CI 

•^CH, 

•^CH, 

•^CH, 

CI "-"^CH-, 

139 CI •^CH, 

140 

141 

142 

143 

144 

CI 

CI 

CI 

CI 

,0. 
"'CHa 

.0. 
"CH3 

.0. 
"CH3 

.0. 
VCH3 

.0. 
"CHa 

[0115] 
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[H12] 

sn 
R1 R2 R3 

' 0 
II 

145 H3C"|V 

0 
II 

XX. 
CN 

1 

CI CH3 

146 H3C|" xi 
CN 

1 

CI CH3 

147 C,1 ik CI CH3 

148 J 
NC a CI CH3 

149 
F3c^ 

-,CN 

CI CH3 

150 X X CI CH3 

VCH3 -X" 151 X X CI -X" 
VChl3 -x 152 X X CI -x 

153 J--^CHs 
CI "X? 

154 H3C0X| oc CI •x? 
[0116] 
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[0117] 
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[H14] 

R1 

165 CI CH, 

166 

167 

168 

169 

170 

173 

174 

CI 

CI 

CI 

CI 

CI 

O 

171 H3C-N 

172 

0 

CI 

CI 

CI 

CI 

,CI 

CI 

CI 

H 

•^^"CN 

0 
HN-{ 

o 

NW 

CH, 

NH 

CH, 

CH3 

[0118] 
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[0119] 
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[0120] 
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[0121] 



[0122] 



[0123] 



[0124] 
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[H21] 

it&Wi R 2 R3 D4A 

.CH3 

234 || 1 CI 
CI 

235 

! 
.0 

°^"~X0H /i~\ f~~¥ 

OCH3 

0 
OH 

236 fj ^ ^ ^ 

[0125] >XlZs 

^ o 

[ISM1] CCR10SK^ffl 

(i) t; KCCRIrnmm%my°^K©5£$ 
CCR10=^^117°^7$ Ktt, 4k%l<Dl5fel7i-l)T<(ti)l' • 

h 'J — (Analyt icaI Biochemistry)^ 2006^% H400#% 163J|]^^ UTfEM 

Ltco £ KCCR10^: =l — FT ZDNA&PCRVWmL fc0 mMtLX. t hM 

DNA (100 ng ; M KCCR10 cDNA^S^7°^ -f ~7-1 LT 

. mmtLx, pyro 
best DNA Po Lyme rase (SS^ttM) PCRtC U t: KCCR10£=I- FT 

£DNA£®tf#Ufc0 PCR£?T9 &©*£«>$£ UTtt. 

xy&izTUdfeizftiRLTmvtco PCR&, 
-DNA Engine(xA^x-r U V-~^±M) l\ 90oCe2^^(Z)MiItis 94 

°c-e30#r^, -7--;u^jt58°c-e30#r^, irex 1 ^ e> &&JSJ& £35-?-r 
/cQ 

[0126] tl/cPCR|ff^£HindIII,hNotl-etJJifm, 

JCcfcy t; KCCR10 DNA|ff^£0J]XL/co *-©ftJ&f 

\-(H\udiu-noti)m^K^^ztiz^^s HKCCRI0©I^ 
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^§1!7°^ 7 $ KL fc0 

7°^7$ 

-r£^$DNA)£ElNT. t KCCR10 DNA^©l3^£>^^L/co ^SIB?U©>£ 

•MlZtes DNA^-7x>Ht-377(/-s-dr> • XjU^-ftM) ̂ >> h (ABI 

Pr iBigDye(J£||j3i5llO Terminator Cycle Sequencing Ready Re 

action kit : 77°^ K • *U L/c0 t; KCCR10 DN 

A©I3^ its GenBank©g(NM 016602) t -St L /cQ 

[0127] (2)ti)\,*/0A7y1z<<mk KCCR10^H«©^ 

t: h CCR10 tf b (D is 9i-JU £ tl JU is 7 A 7 v -fe -f T?*£di f £ /c<£ 

J5£L/c0 ^PCD^/M/7? U T^'f :ty!r$7 h U —(Analy Biochem) 

, 2006^, f§400#% 163M](C^i;T, KJMGER8«(Namalwa«fi5fc©« 

KCCR10©I^^Il«£^L/co KJMGER8«(C, ±§E 

(C T fEM L/c t: hCCR10(Z)I^^^ii7°^7$ K&tfGa 16^1^7°^7$ 

U7 K PTKU — is a >/i[Ht'f K-^7 ̂  Uis — (Cytotechnology)% 1990^% M 

3#, 133milzr#&ATZZtlZ<l:''J. t KCCR10tf bOis 9t~ )l^t )lis 

7A7>>"tr-r-e^tl±l-e$^i;9(CL/c(^T, hCCR10G16«,hP¥^)o Ga16 

3§H7°^7$ Ktt, ^I1^7^-pAMoh(WO03/087366)(CH KGa 16 DNA£M^ 

tl KCCR10©^IlI^(i, hCCR10G16«£10 nmol 

/L /S -est rad i o I (is 7>ttM)#£~F-C240#^i£^f £ CI £ £ <fc y ?r o 

[0128] (3) t: SCCR10©^JJU$/^7 

KCCR10©^Il£I^L/cilffl^£RPMI1640^±te(-r > tf h 

Pi/'xVttDCTliU 2Xl06{®/mL©i|ffl^^S(CliSL/co dtl£Fluo-3 

AZytz-f K(zEUdrZL^-^/<-r7ttM)©^7°P hP-JU 

cxmm L/cP-^V U 37°C-ei£+£feM > 

dr^L^- h L/Co dtl£3847xJU7 U 7# KA7°U- h (P-->7*ttM) (C 

40 ML/7XJU^)EL/C0 d©7°U-h(C, Umt^(DV ̂  T )\sX)\sfr*is 

K(DMSO)}^£RPMI1640i§±te-e37fe^|KL/ct(Z)£5 juL/1} iJUfSflD U 37 
°C-e30^^-r >*ILS<- h L/Co 1 w/v% 7:>l£n;i 7JU7°$ >(:>7*^ttM) 



WO 2014/088085 61 PCT/JP2013/082763 

£#frRPMI1640i£iftT'ltfKL/c300 nmol/L©fc SM^^LCTACK(T-)iyy 

KT^- i/^rAXtti)^5 AtL/£ iJUglflp U gS3]P&#j5£f^©*ifflJ&F»3 

* ;uA-< * ymmvmm%x <? <j - - y </mm(FDSS; K _ ̂  
M)(cT)iy^L/c0 

L, /iy^{ii(#^^;7lc^S —#/JN!S!7IC^S) L/co 

[0129] umt^(Dti)Viyo^tym^mm.mm^ T^ZLTC^-OTJH±! 
L/Co 

[0130] imi 

[0131] :nmk^^m\\Ltc]&mmfot\)\sisoi±-(tym& 

=1 > h u-)l : §&|^bl^t)©;^©ft;bl'J (C, DMSO£RPMI1640i§±fe-e37fe^ 
fKL/ct©»JPL/cm, 1 w/v%^^m;f7;U7^>£#^RPMI1640^±fe-e 

HfKL/c300 nmol/L CTACK»JPLT, Mti&fttlJUis 0 A-f ̂  >>j§Jt©»!] 

£)iy^L/c^©¥^)iy^s 
^7 : §&i^bl^t)©;^©ft;bl'J (C, DMSO£RPMI1640i§±fe-e37fe^U 

/ct©»JPL/cm, CIACK^#^^©^1^, 1 w/v%0 is fiimy 

y £ # RPM11640i§Jte £ gl JP L T, « ft tl)U *> 0 A -f X > >j§Jt © £ )iy 

^L/c^©¥^)iy^{S 

3&^ L10fe^J;b-e5}ji^±©iS^b^(CTMiI L/c^©^;U^> ̂  A-f 

*V*IJ£±HPM»Nic5M%n& u/cQ 

[0132] lb^t)1~3, 5—33, 35—44, 46, 47, 49-51, 53-55, 57-133, 135-14 

5, 147—236(i, 1000 nmo l/LOT©*lj£lC£lNT, tlJUis 0 A-f t >}j§Jt± 

#^50%j^±PitLfco CCR10 

CCRWMJ3-TZ&&<D:?®5JkXf/5UZ%im#\£ LTmmt 
^5 A.b> UtCo 
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CCR^H^-T^ 
Bs iis «£^J#i& 

s BM&s 7 h J^H 

M0s XT-f-^yx • Va yvym^m, 
;<^mm0s m-z. m 

I'jr^h-f^ ^rp-f K\ #FJ& i7m 

[0133] mmn2] hP7JU;tP^>+z>!m5^;?SfiJ5J^Cft-t£»J 

BALB/c^X(ittt. • U/<-tt^)£5®i^-eiiAL. *t 

l\ 7®t£mi$£P^£L/c0 »tH£^19~25°C, ;SJt30~70%, -0120# 

u mis©®M^«h7j<£ga(cmix^i±T^i^L/co 
[0134] IS,|^(Z)2BfiJ(CSS^©^J^£tT^/cBALB/c^r>7>(Z)^J^S^C, ^_hP7Jb 

fciju)©7"tr h >{>lJt 
0.5%[fiM(w)/{^(v)%]}£i00 ixm^t&zt.iz&vmMtt-otco mt 
m5B@(C^- hP7;U^P^>-tr'>-7"tr K>)^[)jiS0.2%(w/v%)]£^ 
®^*(C^tl^tl10 VLLfD. 1+20 
fco >lJtl%(w/v%Hcft£i:9 7-tr h>(C}^?L/ciS,^b^£J5J^#^©l0t 

^ftJ«h30t^ti(Cfc^NT^(Z)^*(C^tl^tl10 yu.LT"3)1+20 ju,L£M^$-^ 

L/CO i$ts K^-n7--emi^^i±/co 

[0135] mmtiz 

mmvSZTiz bybfcQ £fc% MftRZf 
JxJ^^B^rfrfoTs IZTiz h y L/c?¥£IE^ 

£¥<hL/c0 J5J^£#^-r^etu«h#^240t^ti(C, 
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L/Co ^;?Sfi©»J^(%)(iTIE©^(c^-^TI+®L/co i£H£f§22ii(c^ 

"To 

[0136] imi 

(«) = x 100 

[0137] [^22] 

nitm&mm (%) 
100 53 
125 47 
144 32 
204 41 
206 30 

[0138] jb^i00. 125, 145, 

frost 

AUlUo Ztcs 

o 

[0139] Lt^i(i)x(if©H^^C^F 

X^3Em©jte©)^©/cto(Z)^^^(Z);Fb^«h L 

t/c, ^ ti£>Ei!s^y&s 

%timk )%Ms mmm)t-m 
IzWb-g U M£y¥©M:frl? (c £ ̂  T <£ < £P £> tiT £ilM(Dy5)£Iz&VM 

JsT^ tl&o 

[0140] t LTtis L< 
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LXlts 0] 

7>T7 'J >&-??%> *> 0 t: KPdpi>70P t^JI/izJI/n— X^(D 

&0 

[0141] flMF»3£-^c>g^£\ ±M;§;Ss 7" K7fi;£;SX(iikTK 

t 7 K $ So 

flya.tflfcE&Ki, 7-tz'j ^©S^CT^ZIUUZJUP 

&5-MWis m%(D^MSs WMs L<& 

fi®g#lC<fc at^proif^ J$A-A£>fcy, 0.01-1000 mg 

. ifS L< £0. 05-100 mg©iB0T\ 1 B1 ®&IN So HMF»3£ 

^cA-Afefey 0.001-1000 mg, L < £0. 01 -100 m 

g£1B10&i^&0£-5-r£o 

M LT(is m?&(Dm*(D0kmz.£i>jm:ihTz>o 

[0142] UTs *f%W*MMMJkXf&%mtz£V-Z bizmfattuzmmtztf. *fg 

0^ © 15 H It z tl b (D (c Rg M £ tl Z> Z t It & ̂  0 

&fc\ ^Wy-effl^^tlS7°P h>4«Sim§7^ KM'H NMR)tt, 270 

MHz, 300 MHzX&400 MHzTliy^ tltc fc ©Tfe y . <fc 

-^T55^tt7°P K>tf0^0t(C(ilE)iy^tl^^d^:tfS)So &fc\ 

\,^>?j-)l>Xfo£Zt$:^To £tcs -gtfLLtc&^^O'fa^Zlt, ij&WlZ 

J; y ChemBioDraw Ultra version 11.0.1 £^KN/c0 

mmm ^ 
[0143] 3-{4-(2-^7 P P-5-p< JI—JUT7^ J )-5-[4-(4-y At P 7 x- JU) 

U ^>-1-^;U#-;U]-2-^drV tf'J Vy-\ (2H)—T JU}7°P H°^>It(^^3 

) 
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(I*i1) 4,6-$;^PP-=l^>^^^JK8.0 g, 39 mmol)£x^ J-JU(150 

mLHC^U 2-^7 PP-5-yf^7-'J >(6.05 g, 42. 7 mmo 1)^)1^11(0 

.12 mL, 3.88 mmol)£Jppu 160#^$# b/cQ 

$S£"C)%£PU */T!±! L/cg{*£)JlIXU 6-?PP-4-(2-?PP-5-^f^7x 

-JU7$y)-P51 >11^^^(3.68 g, 31%)£f#/c0 

ESIMS m/z: 311 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 2.36 (s, 3H), 3.95 

(s, 3H), 6.76 (s, 1H), 7.03-7.06 (m, 1H), 7.21-7.22 (m, 1H), 7.38-7. 

40 (m, 1H), 8.80 (s, 1H), 9.83 (br s, 1H). 

(XfM2) IfM1"et#^tl£6-^ P P-4-(2-^7 P P-5-p< T)U7 x - J ) — 

P51 >11^^^(3.69 g, 11.8 mmol)£Ml(139 mL)&t/7K(46 

•tt. iMSSfcTN 3BP^i#L/c0 tfrdiUfcS 
4-(2-^aa-5-^TJU7 y )-6-^drV-1,6-^t; KP 

tfij 14 g, 33%)£t#/co 

ESIMS m/z: 293 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 2.34 (s, 3H), 3.90 

(s, 3H), 5.83 (s, 1H), 6.96-7.00 (m, 1H), 7.27-7.28 (m, 1H), 7.34-7. 

37 (m, 1H), 8.17 (s, 1H), 9.60 (br s, 1H). 

[0144] (Iig3) XfM2'et#^tl^4-(2-^PP-5-p<51>'U7x-JU7$ y)-6-^drV-1 

,6-^t: KP H°U ^>-3-^JU#>11^^^(0.42 g, 1.50 mmol)£10 mol/L7j< 

i^b^ut7A7K)^(6.0 mDiz&rnz^ mmmnistco && 
}jiJ^It£pH=Hc^^t-ejPA., tfrdi L/c®{*£)Jllx 

U 4-(2-^PP-5-p<51>'U7x-jU7$ y)-6-^"drV-1,6-V\l KP tf U Vy 

-3-^;U#>It(0.42 g, o 

ESIMS m/z: 279 (M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 2.33 (s, 3H), 5. 

41 (s, 1H), 7.06-7.08 (m, 1H), 7.37 (s, 1H), 7.45-7.47 (m, 1H), 8.07 ( 

s, 1H), 9.60 (br s, 1H), 11.45 (br s, 1H). 

(1^4) XfM3Tl#^tl^4-(2-^PP-5-p<51>'U7x 7 )-6-^drV-1 

,6-^t: KP tf'J isy-3-t)Jl/tfymV. 12 g, 4.02 mmol)£DMF(20 mL)(C}^? 

U HATU(3. 06 g, 8.04 mmol), 4-(4~7At P 7 x " A) <J ^>J^ItJ^(1 
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.73 g, 8.04 mmo V 7°P tfJUj7 $ > (3. 42 mL, 20.1 mmol)£jQ 

PU ^-e30trP^i#L/co 

JU"ett!±! L/Co ^Jf £7K"C&&U V7 ALs Mt 

^METai L/co U h ̂  7 < — (^ItW 

Mlx^JU = 100/0-20/70) -effM U 4-(2-£ p p-5-p< ^JU7 x " JU7$ J ) 

-5-[4-(4-7>/U^ P 7 x " JU) U ^>-1-;b JU#_ JU] tf U ^>-2(1 H)-^ > 

(1.63 g, 92%)£t#/c0 

ESIMS m/z: 440 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.60-1.71 (m, 2H), 

1.93-2.08 (m, 2H), 2.32 (s, 3H), 2.77-2.86 (m, 1H), 3.04-3.13 (m, 2H 

), 4.46-4.49 (m, 2H), 6.07 (s, 1H), 6.90-6.92 (m, 1H), 6.99-7.03 (m, 

3H), 7.14-7.17 (m, 2H), 7.28-7.38 (m, 2H), 8.37 (s, 1H). 

[0145] (I5|£5) XfM4Tl#^tl^4-(2-^PP-5-p<51>'U7x-jU7$ y)-5-[4-(4-7 

JU;* P7x "JU) ^>-1-;bJU#-JU]t0'J^ >-2 (1H)-;t> (80 mg, 0.1 

82 mmol)£DMF(1.5 mLMC}^? U B&ktl 'J 7 A (75 mg, 0.546 mmol)^t/7 

£ 'J JIsM* ^JU(0. 049 mL, 0.546 mmol)£jQpu 80°C(CT10tP^i# L/c0 J5 

J^;Fb^(Cl0%^x>It7K;^(5 mL)£jQpu firth L/c®{*£}jIIX U 3-{4-( 

2-^7 P P-5-p< ^JU7 x ~ JU7$ 7 )-5-[4-(4-7JU;t P 7 x - JU) 'J 5/>-

1-^JU#->/U]-2-^dr7H0U^>-1(2H)—f )l>} 7°U TJl>(82 mg, 8 

6%)%mfc0 

ESIMS m/z: 526 (M + H) + ; 'H NMR (270 MHz, DMS0-d6, 8): 1.63-1.73 (m, 2H 

), 1.81-1.85 (m, 2H), 2.31 (s, 3H), 2.75 (t, J = 6.9 Hz, 2H), 2.81-2. 

94 (m, 1H), 3.01-3.11 (m, 2H), 3.58 (s, 3H), 4.03 (t, J = 6.9 Hz, 2H) 

, 4.26-4.30 (m, 2H), 5.40 (s, 1H), 7.03-7.16 (m, 3H), 7.26-7.36 (m, 3 

H), 7.44 (d, J = 7.9 Hz, 1H), 7.78 (s, 1H), 8.26 (s, 1H). 

(Xig6) xm5Vm b tlZ> 3- {4- (2-0 P P -5-JU 7 x " JU 7 $ J )-5-[4- (4 

-7JU^P7x - JU) ^>-1-^JU#-JU]-2-^-drV tf'J 2/V-1 (2HW 

JU}7°P t°^>Itp<51JU(80 mg, 0.152 mmol)£p< $ J —JU(3 mL)lC^fl¥U 1 

mi/Umity h U 7ATK)^(2 mL)£jQpu ^(CT10tP^i# L/c0 J5J& 
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0 mmz&u mDRm moi/u^itd.s mD£ 
^FrHtl Ls \ta^3{^>b mg, 83 %)£t#/c0 

ESIMS m/z: 512 (M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.64-1.67 (m, 2H 

), 1.81-1.84 (m, 2H), 2.31 (s, 3H), 2.66 (t, J = 6.9 Hz, 2H), 2.81-2. 

86 (m, 1H), 3.01-3.08 (m, 2H), 3.99 (t, J = 6.9 Hz, 2H), 4.26-4.31 (m 

, 2H), 5.43 (s, 1H), 7.02-7.15 (m, 3H), 7.26-7.33 (m, 3H), 7.42 (d, J 

= 7.9 Hz, 1H), 7.79 (s, 1H), 8.29 (s, 1H). 

2 

[0146] • P-4-(5-^ • P-2-p< JL—JIJ7 J )-5-[4-

(4-y JL-)D -^JU^-JU] t°'J ^>-2(iH)-^->(jb^r 

t)21) 

(HED 3-t dp V^y^y-11^x^^(5.0 mL, 27.4 mmo I) iZtA K K 

U X51JK4. 57 mL, 27.4 mmo l)^.t/^7j<itlt(5. 18 mL, 54.8 mmo I) 

l35°C-e20tP^i#L/co ;lE)jilsb/co 

7.84 g©9^»©6.84 g)£DMF(50 mLHC}^? U WCUO-^yisAtl KPdpS/ 

>J^ItJ^(4.20 g, 26.3 mmo I) ©DMF}§)S(70 mL)£iQpu ^S"ei0#^ 

MWLtco J5J^;Fb^(C7K£JPA.s L/Co 

L. v^A-e$£<j# us 

tc0 hJUX>(100 mL)lC^fl¥U DBU(7.20 mL, 47.8 mmol)£jQpu 30 

ftmm&foistco Ltcik, 0.1 moi/LJ^it£jpx., 

L/CO ^Ji£7K^t/tSffl^7K"e^}f L. 

K^77^-(A 7°^ >/Mtx ̂ ^=80/20-50/50) "eft M U 1 -(^ > 

dp^>)-4-t KPdpi/-6-^dpV-1,6-^t KP tf'J Vy-3-t^#>11x^^(2 

.54 g, 3l*M37%)£t#/c0 

ESIMS m/z: 290 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.30 (t, J = 7.0 H 

z, 3H), 4.24 (q, J = 7.0 Hz, 2H), 5.28 (s, 2H), 6.01 (s, 1H), 7.33-7. 

43 (m, 5H), 7.80 (s, 1H), 10.60 (s, 1H). 
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(Xig2) KPdr^>-6-^drV-1,6-

VM KP H°U ^>-3-^^#>11x^^(65.0 mg, 0.225 mmol)£^7PPP< 

^>(2.0 mL)lC^fl¥U 0°C-e K U 7JU*P**V*JU*y^&7j<tl(0.057 m 

L, 0.337 mmo OJ&.TJ* K 'J x-^JUT7 $ > (0. 063 mL, 0.449 mmo I) £ JQx.T30^ 

mmnistc„ 
JU-ettai L/Co ^$g£&7j<fliE$"7?>**>'}A-c$£j£U ;^*£;$J±T^£ 
L/co U ;b^\iU;k^A7 P x7 h^77 -f -(^7°^>/Mtx51>'U=85 

/15-55/45)-eliMU 1-(^>^><U^dr^)-6-^dr7-4-( K U 7JU:* P P< 

7JU*-,/U;t^>)-1,6-^H KP tf'J ̂ >-3-^^#>11x^^(45. 5 mg, 48 

%)*mtc o 

ESIMS m/z: 422 (M + H) + ; 'H NMR (400 MHz, CDC L3, 8): 1.32 (t, J = 6.8 H 

z, 3H), 4.24 (q, J = 6.8 Hz, 2H), 5.31 (s, 2H), 6.54 (s, 1H), 7.33-7. 

44 (m, 5H), 8.06 (s, 1H). 

[0147] (I5|£3) XfM2-et#^tl^1-(^>^U^dr^)-6-^drV-4-( K U 7JU^PP< 

KP tf'J Vy-3-tJU#>i|x 5^(793 mg, 

1.88 mmol)% 5-7 P P-2-p< TAJ7— 'J y (400 mg, 2.82 mmol)% 2, 2'-^7>( 

V~P JL—AfrX 7 -f J )-1, T-tf?7 51JU(352 mg, 0.565 mmo I )$. It "tz :> 

7 A(1.23 g, 3.76 mmol)£ KJUx>(10 mLHcK U M|A^7A(II)( 

85.0 mg, 0.376 mmol)£jQpu 100°C-e90£f^i# L/c0 

;^iPL/cm, tSffl^b7>^-7A7j<;^£JPA.s B^x^u-ettdi L/c0 

L. v 7**V 7 AL, ;W£;1J± 

TSiUfco K7*^7 <-(^7°^>/Mtx 

^JU=90/10-60/40) -eliMU 1-(^>^>'U^dr^)-4-(5-7PP-2-p<5l>'U7 

x"JU7$ y)-6-^dp7-1,6-^t KP tf'J Vy-3-t^#>11x^^(650 mg 

, 84%)£t#/c0 

ESIMS m/z: 413 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.30 (t, J = 7.2 H 

z, 3H), 2.20 (s, 3H), 4.23 (q, J = 7.2 Hz, 2H), 5.28 (s, 2H), 5.62 (s 

, 1H), 7.12-7.29 (m, 3H), 7.36-7.48 (m, 5H), 7.91 (s, 1H). 
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(Xig4) 

)\y7$ y)-6-^dp7-1,6-^t KP tf'J Vy-3-tJU#>i|x 5^(593 mg, 1. 

44 mmol)£ffilNT, ^I«y21 (ZmM3<h LT, 1-(^>^>/U^dp^)-5-

^7 P P-4-(5-^ P P-2-p< x7 )-6-^"dpv-1,6-^t KP tf'J 

Vy-3--hJU#>l£x^M481 mg, 75%)%mt£o 

ESIMS m/z: 447 (M + H) + ; 'H NMR (400 MHz, CDC L3, 8): 1.29 (t, J = 6.8 H 

z, 3H), 2.26 (s, 3H), 4.23 (q, J = 6.8 Hz, 2H), 5.34 (s, 2H), 6.81 (d 

, J = 2.0 Hz, 1H), 7.03 (dd, J = 2.0, 7.8 Hz, 1H), 7.11 (d, J = 7.8 H 

z, 1H), 7.39-7.51 (m, 5H), 7.97 (s, 1H), 9.26 (s, 1H). 

[0148] (I5|£5) XfM4Tl#^tl^1-(^>^>'U^dp^)-5-^PP-4-(5-^PP-2-p<51 

J17 JLJ )-6-^dpy-1,6-^t; K P tf U Vy-3-ti^#>11x^^(48 

0 mg, 1.07 mmol)£^K\Ts ^Ste$!]1 (DTM&t. |W]^i(C LTs l-^ V^JU^dp 

*»-5-$ P P-4-(5-^ P P-2-p< TJl/7 x - J )~Q~t dp V-1, 6-is t: K 

Pt°U^>-3-^JU#>It(412 mg, 92%)*%tc0 

ESIMS m/z: 419 (M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 2.21 (s, 3H), 5. 

27 (s, 2H), 6.90 (d, J = 2.0 Hz, 1H), 7.09 (dd, J = 2.0, 8.8 Hz, 1H), 

7.24 (d, J = 8.8 Hz, 1H), 7.41-7.47 (m, 3H), 7.52-7.58 (m, 2H), 8.51 

(s, 1H), 9.58 (s, 1H). 

(Xig6) Iig5Tl#^ft£1-(^>^U;tdp^)-5-^ P P-4-(5-f PP-2-^f 

JU7x J )-6-^ dp V-1, 6-^ tl K P tf U ^>-3-^JU#>It(303 mg, 

0.723 mmol)£ffllNT. ^JfefliJI (DTMAii |W]^HtC LT. ^t)21 (423 mg, £ 

o 

ESIMS m/z: 580 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.18-1.33 (m, 2H), 

1.64-1.73 (m, 2H), 2.27 (s, 3H), 2.42-2.65 (m, 3H), 3.41-3.99 (m, 2H 

), 5.35 (s, 2H), 6.58 (br s, 1H), 6.82 (d, J = 2.0 Hz, 1H), 6.98-7.15 

(m, 7H), 7.33-7.45 (m, 5H). 

HSS0O 3 
[0149] 4-(~:>->*;U7S ;)-5-[4-(4-7JWn7x-;H ') "Jy-\-h 
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wo-* TJU-1 H-r $ y v-ju-2-r JU) * ̂ JU] tf u y ut-syn 
30) 

(Xjg1) 4, 6-^7 • • - ZI51 >11^5^(3.00 g, 14.6 mmo D&tf'OS/JU j7 

$>(2.34 g, 21.8 mmol)£ffilNTs ^5te$!]1 01^11 |W]^i(C LTs 4-(^> 

7 )-6-7 • • " 11^^^(3.63 g, 90%)£f#/co 

ESIMS m/z: 277 (M + H)+ 

(1^2) Xg1 Tl# e> tl£4-(^ > VA7 $ 7 )-6-£ • • - =151 >!£;< 51JU (1. 

63 g, 5. 89 mmo I) ^Ste$!]1 (DTMZt. |W]^i(C LTs 4-(^;y :yJU j7 $ 

y)-6-^drV-1,6-^t KP tf'J Vy-3-tJU#>11^^^(0.52 g, 34%)£f# 

tCo 

ESIMS m/z: 259 (M + H)+ 

(XfM3) XfM2-et#^tl^4-(^>^JU7$ y )-6-^drV-1,6-^t KPtf'J^ 

>-3-^JU#>Itp<51>'K0.52 g, 2.0 mmol)£ffllNT, 

IZ LZs 4-(y<yiSjl,7$S)-6-#JrV-l6-iSt: KP tf'J ̂ >-3-;bJU#>il 

(0.49 g, £mft)£t#/c0 

ESIMS m/z: 245 (M + H)+ 

[0150] (Xig4) XfflVl§btlZ4-('<>iSjl,7$S)-6-#JrV-l6-iSt: KPtf'J^ 

>-3-;bJU#>It(0.49 g, 2.0 mmol)£ffllNT, MMWOT-^tmBZLX 

s 4-(s<yis)l7$ y )-5-[4-(4-7i^P7x-JU) tf'*'J ̂ V-1-2JJU#-JU 

]H°U^>-2(1H)-^>(0.82 g, £fift)£?#fc0 

ESIMS m/z: 406 (M + H)+ 

(Xig5) XfM4-et#^tl^4-(^>^JU7$ y )-5-[4-(4-7JU^P7x "JU) tf 

^>-1-^JU#-JU]t0|J ̂ >-2(1H)-^>(0.20 g, 0.49 mmo I) £DMF(2. 5 

mL)lC^fl¥U U ^A(0. 14 g, 0.99 mmo [)RXf2-«P P P ^JU)-1-

^^JU-1H-r $^V-JU(0.064 g, 0.49 mmol)£jQpu ^-e30tP^i# L/c 

o J5J^;Fb^(C7K£JPx.s Mlx^JU-ettdj L/co 

>#U is OA L s M^lET®iLfco 

p"7 h^77 -f — (£ p PTJNJUA/^ £ y — JU = 100/0-70/30) 
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TliMU ^t)30(0.18g, 72%)£t#/co 

ESIMS m/z: 500 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.61-1.68 (m, 2H), 

1.86-1.89 (m, 2H), 2.72-2.78 (m, 1H), 2.95-3.01 (m, 2H), 3.75 (s, 3H 

), 4.27-4.33 (m, 4H), 5.17 (s, 2H), 5.56 (s, 1H), 6.43-6.46 (m, 1H), 

6.83 (s, 1H), 6.92 (s, 1H), 6.99-7.03 (m, 2H), 7.15-7.18 (m, 2H), 7.2 

8-7.36 (m, 5H), 7.60 (s, 1H). 

4 

[0151] 3-7 • n-4-(4-7 TJiy T—JIJ7 ^ J )-5-[4-(4-7)lst P 7 i — 

hdr^H0|J ^>-2(1H)-^>(jb^194) 

(HED K U 7 

K • tf 'J Ss>-3-tiJl'rf>M^TJl' 

(105 mg, 0.249 mmol)% RZf4~7Jl/?f P-2-p< T)V~F— 'J >(0. 042 mL, 0.374 

mmoo^ffliNT, mmimojimtmmzLx. i-(^>^u^dp^)-4-(4-
7n-2-* TAO 3L-)VT< J )-6-^-dr7-1,6-^t; KP tf'J Vy-3-till 
#>l£x^M76.4 mg, 77%)£f#/c0 

ESIMS m/z: 397 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.30 (t, J = 6.9 H 

z, 3H), 2.22 (s, 3H), 4.24 (q, J = 6.9 Hz, 2H), 5.26 (s, 2H), 5.42 (s 

, 1H), 6.88-7.02 (m, 2H), 7.14-7.20 (m, 1H), 7.38-7.47 (m, 5H), 7.91 

(s, 1H), 8.99 (s, 1H). 

(xjg2) xmri§bti^^-(^y^At^^)-4-(4-yjutu-2-/TAyji 

-JUT^y)-KP tf'J Vy-3-ti 5^(75. 2 mg, 

0.190 mmol)£ffllNT, 1-(^>^JU^dp^)-

5- 7 P P -4- (4- 7)U t P -2- * T)U 7 x ~)U T $ 7 ) dp 7 -1, 6- V t: K P 

tf'J ^>-3-^JU#>Itx51JK79.2 mg, 97%)£*§/c0 

ESIMS m/z: 431 (M + H) + ; 'H NMR (400 MHz, CDC L3, 8): 1.30 (t, J = 6.8 H 

z, 3H), 2.26 (s, 3H), 4.24 (q, J = 6.8 Hz, 2H), 5.31 (s, 2H), 6.79-6. 

92 (m, 3H), 7.40-7.50 (m, 5H), 7.97 (s, 1H), 9.30 (s, 1H). 

[0152] (I5|£3) XfM2Tl#^tl^1-(^>^>'U^dp^)-5-7PP-4-(4-7>'U^P-2-p< 
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f^7x J )-6-^drV-1,6-^t; K • tf 'J Itx^M 

76.8 mg, 0.178 mmo I) ̂ rifEiitx-^JKS. 0 mL) Ls 5%/^ VO A~mMO 

.7 mg)£jppu 7Km#HET. ^T'20£f^i# L/c0 £ "t? 

h(^^I)£®LT}ti®L. ;£$£;$J±T^£U 5-^ • p-4-(4-7 

7 )-1 - tl KPdpi>-6-^drV-1,6-^H K • tf 'J Vy 

-3- ̂ ) u # > it x T ) MD ii £ ti £ f# •r, ftM1" & o ̂  © x m. ic s ̂  tc 

o 

(XfI4) XfM3-et#^tl/c5-^ • n-4-(4-7)ltn-2-?( TA7 y ) 

-1-t: KPdpi>-6-^-drV-1,6-iy t: KP tf U 

j5£t)£DMF(20 mL)lC^fl¥U p-KJUX>7JU*>I£P< ̂ M0. 040 mL, 0.267 

mmoD&tfj^a U ^A(73.8 mg, 0. 534 mmo I) £ Jp PU ^-£20#^$# L/c 

o L/c 

o L. V ̂  A-e$£<J# Ls ;§ 

I^IETSilfco 'J • T h^77'f-(^^> 

/Mx^^=60/40-30/70)-effM U 5-^7 • •-4-(4-7>'U^ P-2-p< f^7x 

-JU7$y)-1-P< Kdr^>-6-^drV-1,6-^t K • tf U ^V-S-^U^Vltx?1 

JK56.6 mg, 2lig90%) £f#fc0 

ESIMS m/z: 355 (M + H) + ; 'H NMR (400 MHz, CDC L3, 8): 1.39 (t, J = 6.8 H 

z, 3H), 2.28 (s, 3H), 4.14 (s, 3H), 4.34 (q, J = 6.8 Hz, 2H), 6.79-6. 

93 (m, 3H), 8.40 (s, 1H), 9.34 (s, 1H). 

(1*15) IfM4-et#^>tl£5-^ • n-4-(4-y)ltn-2-y. T)17 x - J ) 

-1-y K^>-6-^dr7-1,6-^t KP tf'J Vy-3-t JU#>I£x 5^(55. 3 mg, 

0.156 mmol)£ffilNT. HMJ1 (DJLfeGt IWJ^HtC LT. 5-^7 P P-4-(4-7,lU 

^•-2-^fJl/7x ">/U7$ J )-1-* Kdpi>-6-^drV-1,6-^H K• tf 'J Vy 

-3-^JU#>It(45.1 mg, 89%)*%tc0 

ESIMS m/z: 327 (M + H) + ; 'H NMR (400 MHz, DMS0-d6, 5): 2.22 (s, 3H), 4. 

00 (s, 3H), 6.95-7.11 (m, 3H), 8.68 (s, 1H), 9.57 (br s, 1H). 

[0153] (If£6) XfM5-et#^tl^5-^7PP-4-(4-7>'U^-P-2-p<51>'U7x-JU7$ 7) 
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-1-* Kdr^-6-^drV-1,6-^t K • tf 'J 2 mg, 0.123 

mmol)£ffllNT. HMJ1 <DTM4ii |W]^HtC LT. 94(52. 6 mg, 88%) £ 

mtc o 

ESIMS m/z: 488 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.33-1.48 (m, 2H), 

1.74-1.83 (m, 2H), 2.33 (s, 3H), 2.47-2.68 (m, 3H), 3.92-4.09 (m, 2H 

), 4.12 (s, 3H), 6.43 (br s, 1H), 6.83-6.89 (m, 1H), 6.94-7.02 (m, 4H 

), 7.07-7.11 (m, 2H) 7.46 (s, 1H). 

5 

[0154] 3-^7 • n-4-(4-7TJ17 x — J )-5-[4-(4-7Jit • 7 i — 

Vy-\^>-2(1H)-^>(jb^39) 

^IWyi2(Z)XfM5-et#^tl^3,4-VO • P-5-[4-(4-7J^P7I —JU) tf'* 

<J Syy-1-tlA^-A]-1-^TA^0'J ^>-2(1H)-^>(120 mg, 0.31 mmol), 

RXf4-y >(118 mg, 0. 94 mmo I) ^X, HMJ12 

©1^6^*11^ LT. <b^tl39(28 mg, 19%)*%tc0 

ESIMS m/z: 472 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.38-1.40 (m, 2H), 

1.76-1.79 (m, 2H), 2.32 (s, 3H), 2.58-2.68 (m, 1H), 3.60 (s, 3H), 3. 

79-4.03 (m, 2H), 4.31-4.34 (m, 2H), 6.43 (s, 1H), 6.83-6.88 (m, 1H), 

6.94-7.01 (m, 4H), 7.07-7.10 (m, 2H), 7.30 (s, 1H). 

6 

[0155] 3-^7 • P-4-(4-£ • n-2->i TJiy T—JIJ7 ^ J )-5-[4-(4-7JU^f • 7 JL—JV 

) Vy-\^>-2(1H)-^>(jb^40) 

^fite$yi2©IfM5-et#£>tl£3,4-VO • P-5-[4-(4-7J^P7I —JU) tf'* 

<J Syy-1-tlJU^-JU]-1-^TJU^0'J ^>-2(1H)-^>(120 mg, 0.31 mmol), 

Rtf4-^UU-2-^TJU7—x) >(133 mg, 0. 94 mmo I) ^X, HMJ12 CD 

JimtmmiZLT. <b^tl40(14 mg, 8.8%)£*§/c0 

ESIMS m/z: 488 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.36-1.46 (m, 2H), 

1.76-1.80 (m, 2H), 2.32 (s, 3H), 2.59-2.69 (m, 1H), 3.61 (s, 3H), 3. 

79-4.03 (m, 2H), 4.31-4.33 (m, 2H), 6.48 (s, 1H), 6.92-6.94 (m, 1H), 
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6.97-7.01 (m, 2H), 7.07-7.15 (m, 2H), 7.23-7.26 (m, 2H), 7.36 (s, 1H) 

7 

[0156] 4-('C/$/JU J )~3~t • P-5-[4-(4-7JU;t • 7 JL—A) t?'* 'J Vy-\-~h 

JU#" JU]-]-/. TA tf U ^>-2(1 H)-^ > Hbl^t)42) 

^IWyi2(Z)XfM5-et#^tl^3, 4-$/£ • P-5-[4-(4-7JU^"P7x- JU) t?'* 

<J ^>-1-^JU#-JU]-1-p<5lJUH0|J ^>-2(1H)-^>(200 mg, 0.52 mmol), 

^.t/^V^JU j7 (168 mg, 1. 57 mmo I) lNT\ |W]^i 

(CLT. <b^tl42(5.1 mg, 2.2%)£f#/c0 

ESIMS m/z: 454 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.20-1.35 (m, 2H), 

1.75-1.95 (m, 2H), 2.60-2.95 (m, 2H), 2.64-2.76 (m, 1H), 3.54 (s, 3H 

), 4.00-4.69 (m, 4H), 6.50-7.04 (m, 3H), 7.07-7.20 (m, 3H), 7.28-7.30 

(m, 1H), 7.31-7.42 (m, 4H). 

nwy 8 
[0157] 3-^PP-5-[4-(4-7JU^-P7x-JU)t0^U^>-1-^JU#—JU]-4-(4-p< h 

dp^>-2-p<51JU7x-JU7$ y)-1-P<5lJUH0|J ^>-2(1H)-^>(jb^43) 

^Ste$yi2©IfM5-et#^tl£3, A-VO • P-5-[4-(4-7JU;t P7x —A) t?'* 

<J ^>-1-^JU#-JU]-1-p<5lJUH0|J ^>-2(1H)-^>(200 mg, 0.52 mmol), 

RZf4-?( hdpi/-Z-TAJ7— 'J >(215 mg, 1.57 mmol)£^K\Ts ^5te$yi2 

tfmM6,h^mcLT. <b^tl43(5.0 mg, 1.9%)£*§/c0 

ESIMS m/z: 484 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.10-1.30 (m, 2H), 

1.60-1.75 (m, 2H), 2.09 (s, 3H), 2.45-2.60 (m, 1H), 2.51 (s, 3H), 2. 

60-2.70 (m, 2H), 3.76-3.83 (m, 2H), 3.81 (s, 3H), 6.62-6.66 (m, 1H), 

6.75-6.85 (m, 4H), 6.95-6.97 (m, 2H), 7.04-7.06 (m, 1H), 7.28 (s, 1H) 

H«!l 9 
[0158] 3-^7 • P-1—>^ • 7°P t°JU-4-(4-7JU^P-2-p<51JU7x-JU7$ 7)-5-[4-

(4-7JU^"P7x - JU) ^>-1-^JU#-JU] t°'J ^>-2(1H)-^">(jb^i 
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») 

(1*3=1) 3-;tdpy^>^ >~g|$/i?JK5. 55 g, 27.4 mmo DRXfis 0 • 7°P 

tMU;p$>(3.92 g, 68. 6 mmo I) HMJ12 ©X*MU 2, 3&tf4£|t| 

LTs 4, 5-y^PP-1-i>^P70P t°>/U-6-^-drV-1,6-^t KPt?'J$/> 

-3-^JU#>It(2.52 g, 37%)£f#/c0 

ESIMS m/z: 247 (M + H)+ 

(X*M2) X*M 1 Tl# ̂  tl£4, 5-V0 P P -1 -*/ 0 P 7°P ¥JV~6~t dp V-1, 6-V 

t: KP tf'J *>*>-3-2JJU<K>$(2.00 g, 8.06 mmoQ^ffl^T, HMJ10Xjg 

4<h^]*§(c LTs 3, A-V 0 P P-1-^^7 p 7°P ¥)l-5-l4-(4-y jitny JL-)1 

)e^U^>-1-^JU#-JU]t°U^>-2(1H)-^>(1.15 g, 35%)£f#/c0 

ESIMS m/z: 409 (M + H)+ 

[0159] (I*M3) X*M2Tl#^tl^3,4-iy^PP-1-i>^P70P tfJU-5-[4-(4-7JU^" P 

7 i-JU) ^>-1-^JU#->/U]H0|J ^>-2(1H)-;t>(100 mg, 0.24 mmo 

Os S.t/4-7>'U^P-2-p<51>'U7-lJ >(46 mg, 0.38 mmol)£ffllNT. 

]2(DJimtmmiZLZ, lb^»(70 mg, 57%)£t#/co 

ESIMS m/z: 498(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 0.80-0.97 (m, 2H), 

1.05-1.20 (m, 2H), 1.23-1.48 (m, 2H), 1.51-1.67 (m, 2H), 2.33 (s, 3H) 

, 2.53-2.70 (m, 1H), 3.28-3.32 (m, 1H), 3.68-4.14 (m, 2H), 4.31-4.33 

(m, 2H), 6.41 (s, 1H), 6.80-6.88 (m, 1H), 6.97-7.02 (m, 4H), 7.06-7.1 

4 (m, 2H), 7.26 (s, 1H). 

10 

[0160] 3-^7 P p-4-(5-£ P P-2-p< TJUy JI—JUT7^ J )-5-[4-(4-7 P 7 JL—JU 

)£X'J *>*>-1-tUU^-JU]-1-/TJU^>J ^>-2(1H)-^>(jb^74) 

^fife$yi2(Z)I*M5Tl#£>tl£3, A-VO P P-5-[4-(4-7 P 7 JL—JU) t?'* 

^Vy-\-t>J\s-&-J\s1-\-*TJ\s^)Vy-2{\W)-tym mg, 0.21 mmol), 

Jk^-^UU-2-^TJUT—x) >(133 mg, 0. 94 mmo I) l\T* HMJ12 CD 

1*3=6 <h LTs <b^tl74(67 mg, 65%)£t#/c0 

ESIMS m/z: 488 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.30-1.60 (m, 2H), 
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1.73-1.86 (m, 2H), 2.31 (s, 3H), 2.55-2.70 (m, 1H), 3.60 (s, 3H), 3. 

85-4.15 (m, 2H), 4.31-4.33 (m, 2H), 6.51 (s, 1H), 6.94-7.02 (m, 3H), 

7.03-7.12 (m, 3H), 7.16 (d, J = 8.8 Hz, 1H), 7.33 (s, 1H). 

£%0!l 11 
[0161] 3-0 • P-4-(*>£ P^dp^JUZ^ J )-5-[4-(4-7 JU:fr P 7 x ~ JU) t?'* 'J Vy 

-l-^JU^-JUM-^JUe'J ̂ >-2(1H)-^>(jb^81) 

^Jfe#J12©Ig5-C?#£>ft£3,4-VO P P-5-[4-(4-7JU^"P7x- JU) t?'* 

U ^>-1-^JU#-JU]-1-p<5lJUH0|J ^>-2(1H)-^>(70 mg, 0.18 mmol), 

P^dpi/JUj7 (54 mg, 0. 55 mmo I) ^ISte0!|120X^6<h 

IHHlC LTs <b^tl81(12 mg, 15%)£f#/c0 

ESIMS m/z: 446 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.17-1.32 (m, 6H), 

1.60-1.62 (m, 3H), 1.72-1.78 (m, 2H), 1.92-1.95 (m, 3H), 2.74-2.80 ( 

m, 1H), 2.90-3.37 (m, 3H), 3.55 (s, 3H), 4.10-4.29 (m, 2H), 6.99-7.04 

(m, 2H), 7.13-7.16 (m, 2H), 7.18-7.24 (m, 1H), 7.27(s, 1H). 

12 

[0162] 4-{3-^7 P P-5-[4-(4-7 Jit P 7 x ~ JU) t?'* U */>-!-% JUtf—JU]-1-* T 

Jl>-2-t dp V-1, 2-V t; KPb'J Vy-4-4 J\sT^ J}-3-*TJ\ss<ysJ- K U JU 

db^tlW 
(X*MD S-^dpy/O^V-lt^x^JUdO mL, 55 mmo I) iZtJl h drlt h 'J 

X-^JUO. 1 mL, 55 mmo l)^.t/^7j<itlt(10.4 mL, 110 mmo I) 135°CT 

immsmbtco MLfc0 TK(5 
5 mL)&tj^^JU7$>(9.87 mL, 137 mmol)£jQpu 

L/CO u Mix^ju-ett 
HH L/co 4-t; KP**>-1-*^JU-6-* 

dpv-1,6-^t K P tf U ^>-3-^: JU^KVltx^JUO. 2 g, 85%)£f#/c0 

ESIMS m/z: 198 (M + H)+ 

(I*M2) X*M1Tl#^tl^4-t KPdp^-l-^^JU-e-^dpv-l^-^t KPb° 

U isy-3-t>J[stfyfikJiTJ[/(9.2 g, 47 mmo I) iZt **/Wk, 'J > (26.1 mL, 28 
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0 mmol)StfhlJif^7$V(6.5 mL, 47 mmol)£jQpu 50oC"e30trP^i# L 

7&mi- K U 7 A7K;§5S(100 mL)£JPA.% Mlx^JU-ettlf! L/c0 

$£;$J±T^£U 4-^7 pp-1-p< ̂ ^-6-^^7-1,6-^t: KPH°'J^>-3-

;b ̂ #>11x^(6.0 g, 60%)£t#/co 

ESIMS m/z: 216 (M + H)+ 

[0163] (X*M3) I*M2Tl#£>tl£4-^PP-1-p< ̂ -6-^7-1,6-^t KP t°'J ^ 

y-3-t))ltfy 11x^(6.0 g, 28 mmol)(CN-^ P P7>^>>-T $ K(4.1 g, 

31 mmol)&t/DMF(130 mL)£Jppu ^T10tP^i# L/c0 J5J&5I^tKC7.k(20 

0 mL)£Jpx.% Mtx^JU-ettlfl L/co U 

A^tiL, M^IETSiLfco 'J tl tfJUti ? A? U*' 

K y 7 7<-(^PP #JU A/p< ^ 7 — JU=100/0-70/30) TUtti Us 4, 5-$/ £ P 

P-1-p< ^JU-e-^-dpy-l, 6-^ t KP tf "J ^ >-3-^: JU# >11x^^(5. 5 g, 7 

9%)£t#/c0 

ESIMS m/z: 250 (M + H)+ 

(X*M4) X*M3Tl#^tl^4,5-y^PP-1-p<5l>'U-6-^dr7-1,6-^H KPtf 

'J Ssy-3-tlA^ym^TA(5.5 g, 22 mmol)(Cl mo l/L©7j<iHb U 517 ATK 

/§)S(66 mL, 66 mmol)% THF(35 mL)^.t/^ $ J — JU(8. 8 mL)£JPx.% iSt'1 

mmmWLtc0 SJ^;Fb^tHCj£It£j07lTpH=1(hU */f!±!L/c®{*£}jIIXL 

, 4,5-y^PP-1-p<5l>'U-6-^dr7-1,6-^H KP t°U ̂ >-3-^JU#>It(4. 

9 g, £mft)£t#/c0 

ESIMS m/z: 222 (M + H)+ 

[0164] (X*M5) X*M4Tl#^tl^4,5-y^PP-1-p<5l>'U-6-^dr7-1,6-^H KP tf 

U ^>-3-^JU#>It(0.52 g, 2. 3 mmo I) INT. 

LTs 3, A-VO P P-5-[4-(4-7 Jit P 7 JL—JV) t?'* 'J Vy~\~t JU#-JU]-

l-^^JUeU ̂ >-2(1H)-^>(0.41 g, 46%)£t#/c0 

ESIMS m/z: 383 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.51-1.62 (m, 2H), 

1.90-1.93 (m, 2H), 2.72-2.78 (m, 1H), 2.89-2.96 (m, 2H), 3.62 (s, 3H 
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), 4.31-4.34 (m, 2H), 6.96-7.02 (m, 2H), 7.11-7.14 (m, 2H), 7.41 (s, 

1H). 

(I*M6) 4-7$ y-3-p< K 'J JU (41 mg, 0.31 mmo I) £THF(1. 0 mL 

K "J 7 A (33 mg, 0.84 mmo I, 60% in oil)£JPx.% IlHi 

xmmmwLtco • P-5-[4-(4-7 JU 
tnyjL - JU) u -JU]-I-*^JUtfU ̂ >-2(1 H)-^>(80 

mg, 0.21 mmol)£JPx.% 40tf!t3}i# L/c0 JPA. 

. L/co U 

'JtU M^lET®iLfco U t\f Jlt\^> At h^77 < -( 

7PP*JUA/p<^y-JU=100/0-70/30miMU 'fb'n^l00(77 mg, 77%) £ 

mtc o 

ESIMS m/z: 479 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.15-1.50 (m, 2H), 

1.60-1.89 (m, 2H), 2.39 (s, 3H), 2.60-2.70 (m, 1H), 3.07-3.13 (m, 2H 

), 3.63 (s, 3H), 3.85-4.25 (m, 2H), 6.88-6.92 (m, 2H), 6.96-7.01 (m, 

2H), 7.03-7.04 (m, 2H), 7.42-7.50 (m, 2H), 7.51 (s, 1H). 

13 

[0165] 4-7 • P-2-{3-7 • P-5-[4-(4-7JU;t • 7 x ~ JU) <J Vy-\-~h JU#—JU 

]-1-p<5lJU-2-^dr7-1,2-^H KP H°U Vy-4-< J\sT^J}s<ysJ- K U JU( 

lb ci $3103) 

^Ste$yi2©I*M5--et#^tl£3, A-VO P P-5-[4-(4-7JU;t P7x ~JU) t?'* 

<J ^>-1-^JU#-JU]-1-p<5lJUH0|J ^>-2(1H)-^>(80 mg, 0.21 mmol), 

y-4-7 P P^V/—K U JU(48 mg, 0.31 mmo I) l^Zs ^Sfe^y 

]2(DJimtmmizLz, ^^103(55 mg, 53%)%mtc0 
ESIMS m/z: 499 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8 ): 1.20-1.90 (m, 4H), 

2.60-2.75 (m, 1H), 3.65 (s, 3H), 3.85-4.10 (m, 2H), 4.30-4.35 (m, 2H 

), 6.92-7.05 (m, 3H), 7.05-7.22 (m, 4H), 7.49-7.62 (m, 2H). 

HSS0O 14 
[0166] 3--? P P-4-[3-? P P-4 S / ]-5-[4-(4-7;U^ P 7 
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) 

^IWyi2(Z)X*M5-et#^tl^3, A-VO • P-5-[4-(4-7J^P7I-JU) 

U Syy-1-tlA^-A]-1-^TA^0'J ^>-2(1H)-^>(120 mg, 0.31 mmol), 

Rt/3-^an-A-(?(TATt)T-,J >(82 mg, 0.47 mmol)£ffllNT, ili 

12(Z)X*M6<h |W]*i(C LTs ^^111(74 mg, 45%)&mfc0 

ESIMS m/z: 520 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.25-1.59 (m, 2H), 

1.70-1.82 (m, 2H), 2.47 (s, 3H), 2.55-2.68 (m, 1H), 3.61 (s, 3H), 3. 

70-4.10 (m, 2H), 4.22-4.31 (m, 2H), 6.70 (s, 1H), 6.93-7.04 (m, 3H), 

7.05-7.18 (m, 4H), 7.44 (s, 1H). 

15 

[0167] 4-(2,4->y7iWP7i —JU7$ J )-5-[4-(4-7 JU:?f • 7 JL—JV) t?'* "J v>-

1-;bJU#-JU]-1,3-^^Ut°U ̂ >-2(1H)-^>(jb^125) 

(I*M1) iiS^(JournaI of Medicinal Chemistry, 2006^, 49#, p441)(C|E 

m<Ol5fc-emt)tl2>4-t • P-1, 5-^p< TA-6-*dp7-1, 6-is t: K • tf 'J Vy 

-3-;bJU#>il(8.56 g, 42. 5 mmo I) INT. ©I*M4<>: LT 

s 4-0 • P-5-[4-(4-7 JU:fr P 7 x - JU) <J ^>-1-;b JU#—JU]-1, 3-^ 

^JUH°U^>-2(1H)-^>(15.4 g, 

ESIMS m/z: 363 (M + H)+ 

(I1E2) X*M 1 Vl§btlZ4-$ P P-5-[4-(4-7 At P 7 x ~ JU) t?'* 'J i?y-1 

-jjAtf—JU]-1, 3-^^ ̂ JUtf'J ̂ >-2(1 H)-ty (80 mg, 0.22mmol)% RXf2 

,4~V~JAtU T— 'J >(43 mg, 0. 33 mmo 1) lNT\ ^ISte0!l120X^6<h ID 

UTs Ib^tll25(64 mg, 64%)£t#fc0 

ESIMS m/z: 456 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.30-1.55 (m, 2H), 

1.70-1.90 (m, 2H), 1.98 (s, 3H), 2.57 (s, 3H), 2.57-2.73 (m, 1H), 3. 

90-4.35 (m, 4H), 6.23 (br s, 1H), 6.70-6.85 (m, 2H), 6.85-6.93 (m, 1H 

), 6.93-7.02 (m, 2H), 7.02-7.12 (m, 2H), 7.34 (s, 1H). 

IISM 16 
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[0168] 3-0 • U-A-{A~0 • P-2-7 Jit • 7 x ~ JU7$ 7 )-5-[4-(4-7JU;t • 7 x ~ 

^V-l-^JU^-JUM-^JUe'J ̂ >-2(1H)-^>(jb^130) 

^Jfe#J12©Ig5-C?#£>ft£3,4-$/£ • P-5-[4-(4-7J^P7i-JU) tf'* 

<J ^V-l-^JU^-JUM-^JUe'J ̂ >-2(1H)-^>(80 mg, 0.21 mmol), 

&tM-£ • p-2-7JU^P7-'J >(46 mg, 0.31 mmo I) ££] INT. HMJ12CD 

X*M6<h |W]*i(C LTs lb^t)130(85 mg, 83%)*%tc0 

ESIMS m/z: 492 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.25-1.55 (m, 2H), 

1.60-1.80 (m, 2H), 2.57-2.69 (m, 1H), 3.61 (s, 3H), 3.75-4.10 (m, 2H 

), 4.28-4.33 (m, 2H), 6.50 (br s, 1H), 6.95-7.12 (m, 6H), 7.15-7.21 ( 

m, 1H), 7.44 (s, 1H). 

17 

[0169] 3-0 • P-4-(2,4-^7Jit • 7 x ~ JU7$ J )-5-[4-(4-7Jit • 7 x ~ JU) tf 

^>-1-^JU#-JU]-1-(2-p< hdp^/x-^JU) tf U ^>-2(1H)-^>(jb^ 

144) 

3~t:3r V*>^ >^lt'vX51JU(0. 19 mL, 1.09 mmol)% 2-p< h dp X> 

7$>^t/2,4-^7JU^P7-U HMJ90XgU 2RX?3tm 

*§(CLXs 144(34 mg, 6.0%)£t#/co 

ESIMS m/z: 520 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.35-1.70 (m, 2H), 

1.72-1.88 (m, 2H), 2.40-3.00 (m, 3H), 3.30 (s, 3H), 3.67 (t, J = 4.8 

Hz, 2H), 3.90-4.25 (m, 4H), 6.60 (s, 1H), 6.80-7.40 (m, 7H), 7.61 (s 

, 1H). 

is 
[0170] 3-^PP-5-[4-(4-7JU^"P7x-JU)t°'*lJ^>-1-^JU#—JU]-4-(4-p< h 

dpi/-2-p<51JU7x-JU7$ y)-1-(t°U ̂ >-3—f JU^JU)H°'J ̂ >-2(1H)-

t y (jbcT^i 54) 

3-^dpV/*>^>-lti;x51JU(0.43 mL, 2.38 mmol), tf'J Ssy-3-^Jl^ 

oy7<y%.z/4-y. h^sy-2-/TJ^T-'j y^m^z, HMJ9©xgu 2 
&t/3<h^]*mcLT. ^b^154(20 mg, 1.5%)*%tc0 
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ESIMS m/z: 561 (M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.25-1.75 (m, 4H 

), 2.17 (s, 3H), 2.60-3.10 (m, 3H), 3.70-4.30 (m, 2H), 3.72 (s, 3H), 

5.13 (s, 2H), 6.68-6.82 (m, 2H), 6.93 (d, J = 6.0 Hz, 1H), 7.10-7.35 

(m, 4H), 7.40-7.60 (m, 1H), 7.76 (s, 1H), 7.82 (d, J = 6.0 Hz, 1H), 8 

.50-8.58 (m, 1H), 8.61 (s, 1H). 

WJ 19 
[0171] 3-0 • n-b-l4-(4-7• y JL-Jl) tf'* u i/y-l-tUl/tf—Jl/]-]-/. TJl-4 

Vy-3-'yOkf'J ̂ >-2(1H)-^>(jb^157) 

^Jfe#J12©Ig5-C?#£>ft£3, A-VO • P-5-[4-(4-7J^P7I —JU) tf'* 

<J Syy-1-tlJl^-Jl]-1-^TJl^0'J ^>-2(1H)-^>(80 mg, 0.21 mmol), 

RZ?6-><TJl>£0lJiS>-3—(Jl>7$>(34 mg, 0.31 mmol)£ffllNT, U12 

©1^6^*11^ LT. <b^tl157(54 mg, 57%)&mfc0 

ESIMS m/z: 455 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.25-1.55 (m, 2H), 

1.60-1.80 (m, 2H), 2.10-3.00 (m, 3H), 2.54 (s, 3H), 3.60 (s, 3H), 3. 

65-4.10 (m, 2H), 6.65 (br s, 1H), 6.96-7.00 (m, 2H), 7.09-7.14 (m, 3H 

), 7.30 (dd, J = 8.3, 2.4 Hz, 1H), 7.39 (s, 1H), 8.33 (s, 1H). 

nwy 20 
[0172] 3-0 • P-4-(5-0 • P-2-/• TJiy T—JIT ^ J )-1-(2-7 JU n JiTJl/)-5-[ 

4-(4-7JWP7I—JU) tf'*1; vy-\;u]tf •; vy-2{\w)-ty{\k 

£•$1160) 

3-t^ V*>^ y -g£*/i?J|/(0. 065 mL, 0.36 mmol), 2-7 Jit • 

-j7$yjkm-onn-2-*TAJ7-i)y%m^Ts mis^j9©xgu 2%.mt 

lb£t)160(59 mg, 32%)^%tc0 

ESIMS m/z: 520 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.40-1.60 (m, 2H), 

1.78-1.92 (m, 2H), 2.32 (s, 3H), 2.40-3.15 (m, 3H), 3.90-4.50 (m, 4H 

), 4.66 (t, J = 4.0 Hz, 1H), 4.82 (t, J = 4.0 Hz, 1H), 6.68 (s, 1H), 

6.90-7.65 (m, 8H). 

21 
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[0173] 1-7 U JU-3-0 • U-4-(5-0 • P-2-p< ^JU7 x ~ JU7$ J )-5-[4-(4-7JU;t 

• 7 x - JU) u vy-\-h;u#- JU] tf u ^>-2(1 H)-^ >Hb£tii66) 

(X*MD 4, 6-y^PP - ^JU (8. 00 g, 38.8 mmo O^.t/5-^ • P-2 

-^^JUZ-U >(8.25 g, 58. 2 mmo I) HMJ1 ©1^1 t |W]^HtC L 

Xs 6-^7 • P-4-(5-^ • P-2-p< ^JU7 x - JU7$ y)-=l51>It^51JU(6. 68 

g, 55%)^rt#/c0 

ESIMS m/z: 311 (M + H)+ 

(X*M2) X*M1"et#^tl^6-^ • P-4-(5-^ • U-2-y. ̂ JU7 x - JU7$ 7 )-

=!51>ItP<51JU(5.20 g, 16.7 mmoO^ffllNT, ^JfetfiJI (DHW-t |W]^StC LT 

% 4-(5-^7 • P-2-p< ^JU7 x - JU7$ 7 )-6-^"drV-1,6-^t; KP tf'J ̂ >-3 

-^JU#>1^^(3.78 g, 77%) £rt#/c0 

ESIMS m/z: 293 (M + H)+ 

(X*M3) X*M2Tl#^tl^4-(5-^ • P-2-p< ^JU7 x "JU7$ y)-6-^drV-1 

,6-^t: KP tf 'J ^>-3-^JU#>Itp<51JU(2.0 g, 6.8 mmol)£DMF(68 mL)(C 

/^?Ls N-^PP^^i/V-f $ K(1.0 g, 7. 5 mmo I) III/mi T 30^}! 

#L/c0 SJ^Fb^tHCTK^JP;^ tfrtfi L/cg{*£}JlIX U 5-^PP-4-(5-^ 

P P-2-p< ^JU7 x - JU7$ dp 7-1, 6-2/fc: K P tf U ^>-3-;bJU#> 

^^JU (1.79 g, 80%)£?#fco 

ESIMS m/z: 327 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 2.28 (s, 3H), 3.87 

(s, 3H), 6.89 (d, J = 2.0 Hz, 1H), 7.06 (dd, J = 8.8, 2.0 Hz, 1H), 7 

.13 (d, J = 8.8 Hz, 1H), 8.22 (s, 1H), 9.51 (s, 1H). 

[0174] (X*M4) X*M3Tl#^tl^5-^ P P-4-(5-^7 P P-2-p< ^JU7 x "JU7$ y)-6 

dp V-1, §-i? t: KP tf 'J ^>-3-^: JU#>It^ ̂ JU(1. 80 g, 5.50 mmol)£ 

m^Xs ^Ste$yi©I*M3<h^]*§(C LT. 5-^PP-4-(5-^PP-2-^fJU7x 

"JU7$ y)-6-^dpy-1,6-^H KP tf'J ̂ >-3-^JU#>It(1. 55 g, 90%)£ 

mtc o 

ESIMS m/z: 313 (M + H)+ 

(X*M5) I*M4-et#^>tl£5-^ P P-4-(5-^ P P-2-p< ^JU7 x - JU7$ 7 )-6 
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KP tf'J ̂ >-3-;bJU#>il(1.32 g, 4.22 mmoQ^ffl^T 

s ©X*M4<h |W]^i(C LTs 3-^7 p p-4-(5-^ P P-2-^ f ̂ 7 x-^7 

$y)-5-[4-(4-7J^P7 x-JU)£X'J ̂ >-1-;bJU#-JU]H0|J ̂ >-2(1 H) 

-^>(0.72 g, 36%)£f#/c0 

ESIMS m/z: 474 (M + H)+ 

(X*M6) X*M5-et#^tl^3-^ PP-4-(5-^PP-2-^fJl/7x-Jl/7^y)-5 

-l4-(4-7)lt P 7 x " JU) H0'* U Vy-\-t JU#_JU] tf U ^>-2(1 H)-^ > (5 

0 mg, 0.11 mmol)% JkXf I7 U JU7°P $ K (0. 011 mL, 0.13 mmo I) lsXs 

^301^5^*11^ LT. <b£tl166(49 mg, 89%)*%tc0 

ESIMS m/z: 514 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.37-1.46 (m, 2H), 

1.78-1.82 (m, 2H), 2.31 (s, 3H), 2.59-2.75 (m, 3H), 3.95-4.10 (m, 2H 

), 4.61 (d, J = 5.9 Hz, 2H), 5.28-5.34 (m, 2H), 5.92-6.01 (m, 1H), 6. 

58 (s, 1H), 6.94-7.01 (m, 3H), 7.05-7.11 (m, 3H), 7.16 (d, J = 7.8 Hz 

, 1H), 7.26 (s, 1H). 

22 

[0175] 2-{3~0 P P-4-(5-^ P P-2-p< ^JU7 x ~ JU7$ J )-5-[4-(4-7 Jit P 7 x 

-JU)t°^U ̂ >-1-^JU#-JU]-2-^drVH°U ̂ >-1 (2H WJU} 7"tz K - K 

UJUdb^t) 168) 

y21 ©X*M5-et#^tl^3-^ P P-4-(5-^ P P-2-p< ^JU7 x ~ JU7$ 

j )-5-[4-(4-7 JU^" P 7 x " JU) H0'* U ^>-1-^ JU#_JU] tf U ^>-2(1H)-

^">(177 mg, 0.373 mmol)% Zlz K—K U JU(0. 039 mL, 0.56 mmo 

^Wyi©X*M5,h^l*i(CLT. lb£t)168(150 mg, 78%)£f#/c 

o 

ESIMS m/z: 513 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.42-1.55 (m, 2H), 

1.81-1.84 (m, 2H), 2.31 (s, 3H), 2.63-2.69 (m, 1H), 2.95-3.00 (m, 2H 

), 3.95-4.05 (m, 2H), 4.96 (s, 2H), 6.83 (s, 1H), 6.97-7.01 (m, 3H), 

7.11-7.20 (m, 4H), 7.47 (s, 1H). 

23 
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[0176] 3-({3-£ • P-4-(5-£ • n-2-/. ̂ JU7 x "JUZ^ 7 )-5-[4-(4-7JU:fr • 7 x 

,4-^drHt^7V-JU-5(4H)-^>(jb^169) 

lb£t)168(51 mg, 0.099 mmo I) £DMS0(1. 0 mL) U 50%HKP^>JU 

T^yWMQ. 12 mL, 2.0 mmol)£jQ7U L/c0 

u/co ^8g£7j<"C2fc&u &7j<flfc^-MJ 

*A-C3£*£U ^;t^1,4-y>dr+f>(1.0 mL)(C}§ 

fl¥U CDI(24 mg, 0. 15 mmo l)&t/DBU(0. 022 mL, 0. 15 mmo I) £ JQ PU 80°C(C 

T20tP^i#L/co SJ^;Fb^(C5%^x>It7j<}^(2.0 mD^JPx., Mlx^ 

JU"ett!±! L/Co ^8Ji£7.k"e2fc&U K 'J OAT&&U 

lETSSLfco ^;t^^IXHPLC(WatersttM XBridge™ Prep C18 OBD Colum 

n, 5 Mm, 19 x 150 mm) (MeCN/0. 05% TFA7K;^)S) X'WU U lb£t)169(40 mg 

, 70%) *k%tc0 

ESIMS m/z: 572 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.42-1.51 (m, 2H), 

1.81-1.85 (m, 2H), 2.30 (s, 3H), 2.63-2.70 (m, 3H), 3.97-4.05 (m, 2H 

), 5.02 (s, 2H), 6.83 (s, 1H), 6.96-7.02 (m, 3H), 7.10-7.19 (m, 4H), 

7.38 (s, 1H). 

£%0!l 24 
[0177] 1-[(1H-^ h =y V-Jl-B —f JU) / TJU]~3~0 • P-4-(5-£ • U-2-/TJU7 x 

J )-5-[4-(4-7J^P7I —JU) tf'*'J i7>-1 -2JJU<K=JU] tf'J Vy 

-2(1H)-^>(jb£^170) 

<b£tl168(32 mg, 0. 062 mmol)£ hJUX>(2. 0 mL)lC^fl¥ U K 'J/TJU 

:> 'J JU~FV K (0. 083 mL, 0.62 mmo ^JklfVOTJUXXt K (7. 7 mg, 0.0 

31 mmol)£jQpu 110°C(CT60tP^i#L/co ^ 7-JU(1. 0 mL 

)£flP*.. ^-ei0tP^i#L/co TK(2. 0 mL)£Jp;U Mix 

^ju-etttti u/co ^Ji^TK-e^jf u K U ^ 

^lETSiLfco U h^77-f-(^ P P*JU 

A/^y-JU = 99/1-90/10mtMU lb£t)170(16 mg, 46%)£?#fc0 
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ESIMS m/z: 556 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.48-1.58 (m, 2H), 

1.82-1.86 (m, 2H), 2.30 (s, 3H), 2.45-2.71 (m, 3H), 3.95-4.15 (m, 2H 

), 5.46 (s, 2H), 6.78 (s, 1H), 6.94 (d, J = 1.8 Hz, 1H), 6.97-7.03 (m 

, 2H), 7.11-7.20 (m, 4H), 7.62 (s, 1H). 

25 

[0178] 4-('*>x/[d]517x/—JI/-6-'T J )~3~0 • P-5-[4-(4-7 • 7 i — 

JU)^>J -tUU^-JU]-1-/TJU^°'J ^>-2(1H)-^>(jb^173) 

^Jfe#J12©Ig5-C?#£>ft£3, A-VO • P-5-[4-(4-7J^P7I —JU) t?'* 

<J i?>-1-tlJUrf=JU]-1-?(TJU£0'J ^>-2(1H)-^>(80 mg, 0.21 mmol), 

Rt/^<yV[d]TyV-JU-6—fJUy<y(47 mg, 0.31 mmoO^ffllNT, 

mi2<DXffitmmzLTs <b£tl173(60 mg, 58%)^mtc0 

ESIMS m/z: 497 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8 ): 1.20-1.50 (m, 2H), 

1.50-1.85 (m, 2H), 2.30-2.80 (m, 3H), 3.63 (s, 3H), 3.66-3.90 (m, 2H 

), 6.86 (br s, 1H), 6.91-7.10 (m, 4H), 7.20-7.30 (m, 1H), 7.48 (s, 1H 

), 7.64 (br s, 1H), 8.09 (d, J = 8.8 Hz, 1H), 8.95 (s, 1H). 

nwy 26 
[0179] 3-0 • n-b~lA-(A-7 JVt • 7 JL—JU) t?'* U */>-!~tl JUT^-JU]-^-^ TJU-A 

-(1-*^U-1H—r yW-JV-6-'<JV7$ y)t°U ^>-2(1H)-;t>Hbl^t)175 

) 

^Ste$yi2©I*M5--et#^tl£3, A-VO • P-5-[4-(4-7J^P7I —JU) t?'* 

<J Syy-1-tlJU^-JU]-1-^TJU^0'J ^>-2(1H)-^>(80 mg, 0.21 mmol), 

^JU-IH-'f yOV~Jl-Q-J7^. >(46 mg, 0.31 mmo 1) 

mwojimtmmizLT. <b^tn 75(94 mg, 91 %)%mtc0 

ESIMS m/z: 494 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8 ): 1.20-1.50 (m, 2H), 

1.80-2.15 (m, 2H), 2.30-3.20 (m, 3H), 3.45-3.90 (m, 2H), 3.63 (s, 3H 

), 4.03 (s, 3H), 6.85-7.10 (m, 7H), 7.50 (s, 1H), 7.68 (d, J = 8.8 Hz 

, 1H), 7.92 (s, 1H). 

27 
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[0180] 4-(1H-^>x/[d][1,2, 3] K 'J T SJ~JU-6-'f JUT < J)-3-0 • P-5-[4-(4-7 

JUt • 7 x —JU) U isy--\~t)JUtf-TJU tf U ^>-2(1 H)-^ > ( 

<b£tl177) 

^Ste$yi2©I*M5--et#^tl£3, A-VO • P-5-[4-(4-7J^P7I —JU) t?'* 

<J i?>-1-tlJUrf=JU]-1-?(TJU£0'J ^>-2(1H)-^>(80 mg, 0.21 mmol), 

$.t/1H-^>x/[d][1,2,3] K 'J TV-JU-6-'<JUT$ >(42 mg, 0.31 mmol)£ 

^Wyi20X*M6,h^l*i(CLT. ^£^177(8.0 mg, 8.9%)*%tc0 

ESIMS m/z: 481 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.10-1.90 (m, 4H), 

2.50-2.65 (m, 1H), 2.65-3.40 (m, 2H), 3.50-3.90 (m, 2H), 3.78 (s, 3H 

), 6.98 (br s, 1H), 6.90-7.10 (m, 4H), 7.18 (d, J = 8.8 Hz, 1H), 7.36 

(br s, 1H), 7.95 (br s, 1H), 8.04 (d, J = 7.8 Hz, 1H). 

28 

[0181] 2-0 • n-A-{5-lA-(A-yjUtnyjL—JU) ^^-1-^^UTK—^U]-1,3-^ 

*TJU-2-t*V-\,2-V\i KP tf U i/y-4-'< JUT $ j}^<yV- K >) JU({kS 

t]178) 

HJfefly 1501^1 X%btl'bA-0 • P-5-[4-(4-7>'U^" • 7 JL—JU) tl0/* U V 

y-1-tUU^-JU]-1,3-^/TJU^0lJ ^>-2(1H)-^>(80 mg, 0.22 mmol), 

RtfA~T< J-2-0 • n<<ysJ— K 'J JK50 mg, 0. 33 mmo I) l^Zs ^Sfe^y 

]2(DJimtmmiZLZ, <b£tl178(41 mg, 39%)*%tc0 

ESIMS m/z: 479 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8 ): 1.30-1.50 (m, 2H), 

1.80-1.90 (m, 2H), 1.94 (s, 3H), 2.65-2.80 (m, 1H), 2.80-3.10 (m, 1H 

), 3.59 (s, 3H), 4.15-4.50 (m, 2H), 6.59-6.67 (m, 1H), 6.70-6.80 (m, 

1H), 6.90-7.05 (m, 4H), 7.34 (br s, 1H), 7.48 (d, J = 8.8 Hz, 1H), 7. 

51 (br s, 1H). 

29 
[0182] 4-(^>x/[d][1,3]-»dr7— JUS—(JUT ^ J)-3-0 • P-5-[4-(4-7JU^ • 

7 JL-JU)^1J Vy-\-tUU^-JU]-1-/TJU^>J ^>-2(1H)-^>(jb^1 

79) 
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^Jfe$|12©Ig5-C?#£>ft£3,4-VO • P-5-[4-(4-7J^P7I -JU) tf'* 

<J i?>-1-tlJUrf=JU]-1-?(TJU£0'J ^>-2(1H)-;t>(80 mg, 0.21 mmol), 

$.'£/'* >x/[d][1, 3]S/;d"dp V— JU-5-^f JU;7^ >(43 mg, 0.31 mmol)£:^K\T 

. ̂ Jfe0J12©Ig6£|f|^CUT. 79(90 mg, 89%)£?#fc0 

ESIMS m/z: 484 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.30-1.50 (m, 2H), 

1.70-1.95 (m, 2H), 2.30-2.90 (m, 3H), 3.40-4.10 (m, 2H), 3.58 (s, 3H 

), 5.97 (s, 2H), 6.50-6.60 (m, 2H), 6.60-6.65 (m, 1H), 6.75 (d, J = 8 

.8 Hz, 1H), 6.95-7.05 (m, 2H), 7.06-7.18 (m, 2H), 7.39 (br s, 1H). 

£%0!l 30 
[0183] 3-0 • P-4-(2,4-VOJUt • 7 x ~ JU7$ J )-5-[4-(4-y JUt • 7 x ~ JU) tf 

^>-i-;bJU#-ju]-i-(2-t: KndpVJITJU)^°>J vy-i{m-ty{^ 
t)183) 

(X*MD 4,6-y^PP-ZI51 >11^^^(19.5 g, 95.5 mmo l)RX?2,4-V7JU 

tnr-'J >(12.3 g, 95.5 mmol)£ElNT, ^«yi (DXmU 

IZ LTs 4-(2,4-V 7 JUt P7i —)U~F $ J )-6-^" dp y-1, §-V t: KP tf'J V 

>-3-^D JU#>IH(8. 5 g, 33%)^rt#/c0 

ESIMS m/z: 267 (M + H)+ 

(X*M2) X*M1 Tl# ft£4-(2,4-V7 JU* P 7 x " JU7 $ J )~Q~t dp y-1, 6-

*>*t: KP tf'J *>*>-3-2JJU#>$(8.5 g, 32 mmoQ^ffl^T, HMJ210X 

*M3«h^]*§(C LTs 5-^PP-4-(2,4-^7JU^"P7X-JU7$ y)-6-^"dpy-1 

, 6-*>* t: K P tf U Vy-3-t) JU#>I£(5. 0 g, 52%) £?#fc0 

ESIMS m/z: 301 (M + H)+ 

(X*M3) X*M2Tl#^ft^5-^ P P-4-(2,4-VOJUt P 7 x ~ JU7$ J )~Q~t 

dpy-1,6-^t KP tf 'J *>*>-3-2JJU#>$(0.17 g, 0.57 mmol), RXf2-7n 

^x^y-JU£ffl^T, MMW<DT.mRXfMMM3(DT.m.5tmWZ LT, 
^^183(55 mg, 19%)£?#fc0 

ESIMS m/z: 506 (M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.37-1.80 (m, 4H 

), 1.85-2.50 (m, 1H), 2.65-3.10 (m, 2H), 3.55-3.70 (m, 2H), 3.70-4.20 
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(m, 4H), 4.90 (br s, 1H), 6.95-7.40 (m, 7H), 7.49 (s, 1H), 8.00 (s, 

1H). 

31 

[0184] 3-0 • P-4-(2,4-VOAt • 7 x - J )-5-[4-(4-y At • 7 JL—A) tf 

Vy-l-tlA^-Al-l-LiS-^TA-]^, 4-t**yVTsJ-A~2-'(A) * 

TA-\¥Wy-2.{\w)-ty{\k^m4) 

4, 6-VOnn~Z\T >11^^^(0.43 g, 2.15 mmol), 2,4-^7JU^ • T — 

'J yRZ?2-(0 UU^TA)-b-^TA-'\,3,4-t^-V-V7V-A^:m^X, ^ 

mimmniw. 2R.mtmmizbx. mg, 8.m*mtc0 

ESIMS m/z: 558 (M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.15-1.80 (m, 4H 

), 1.95-2.30 (m, 1H), 2.48 (s, 3H), 2.65-3.10 (m, 2H), 3.85-4.20 (m, 

2H), 5.34 (s, 2H), 7.05-7.40 (m, 7H), 7.80 (s, 1H), 8.20 (s, 1H). 

nwy 32 
[0185] 3-0 • P-4-(5-£ • P-2-p< TAO JL—AT ^ J )-5-[4-(4-7 At • 7 JL—A 

)£X'J Vy-\-t>A-&-Al-\-{2-\l KPdpVJlTA)^°>J vy-2(in)-ty( 

<b£tl186) 

4, e-y^PP-ZI^1 >11^^^(0.32 g, 1.57 mmol), 5-0 P P-2-p< TA 

T-'j yRz?2-y'u^j:os-AZR^Zs HMJ30©xgu 2R.mtmm 
(CLT. lb£t)186(114 mg, 14%)*%tc0 

ESIMS m/z: 518 (M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.15-1.90 (m, 4H 

), 1.90-2.30 (m, 1H), 2.19 (s, 3H), 2.60-3.20 (m, 2H), 3.55-3.75 (m, 

2H), 3.97 (br s, 4H), 4.90 (br s, 1H), 6.94 (s, 1H), 7.05-7.40 (m, 6H 

), 7.53 (s, 1H), 7.76 (s, 1H). 

33 
[0186] 3-0 P P-4-(5-£ P P-2-p< TAO JL—AT ^ J )-5-[4-(4-7 At P 7 JL—A 

)£X'J Vy-l-tlA^-Al-l-LiS-^TA-]^, 4-t**yVTsJ-A~2-'(A) 

^ TA~\ tf U V>-2(1 W)~t > Uk&M 187) 

4, 6-VOnn~Z\T >11^^^(0.33 g, 1.62 mmol), 5-0 P P-2-p< TA 
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T— 'J yRtf2-(o • • TA)-5-y- TJU- 1,3, 

. mmimmniw. 2%.m£mmizbr. mg, 9.m*%tc0 
ESIMS m/z: 570 (M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.15-1.85 (m, 4H 

), 1.90-2.30 (m, 1H), 2.20 (s, 3H), 2.48 (s, 3H), 2.60-3.20 (m, 2H), 

3.96 (br s, 2H), 5.35 (s, 2H), 7.05-7.40 (m, 7H), 7.80 (s, 1H), 7.99 

(s, 1H). 

34 
[0187] 3-^pp-4-d,fju7$y)-5-[4-(4-7 

• 7 X -JU) u ^>-1-;b JU#-JU]-1-p< T)\y tf U ^>-2(1 H)-^ > ( 

<b£tl188) 

^IWyi2(Z)X*M5-et#^tl^3, A-VO • •-5-[4-(4-7 JU:?f • 7 JL—JV) t?'* 

<J Vy-1-tlA^-A]-1-^TA^0'J ^>-2(1H)-;t>(80 mg, 0.21 mmol), 

R.Z/6-J7 $ J-1,\~Vt dp V^y VlJolTt 7 x y (57 mg, 0.31 mmol)^:^!^ 

. ^«yi2(zmM6,h^mcLT. mg, 52%)*%tc0 
ESIMS m/z: 528 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.38-1.47 (m, 2H), 

1.79-1.82 (m, 2H), 2.60-2.80 (m, 3H), 3.63 (s, 3H), 3.89-3.98 (m, 2H 

), 6.69 (d, J = 6.9 Hz, 1H), 6.96-7.04 (m, 3H), 7.08-7.14 (m, 3H), 7. 

19 (d, J = 6.9 Hz, 1H), 7.29-7.33 (m, 2H), 7.46 (s, 1H). 

35 

[0188] 3-0 • P-4-(5-£ • P-2-p< ^JU7 x ~ JU7$ J )-5-[4-(4-7 JU:d" • 7 x ~JU 

) ^>-1-;bJU#-JU]-1-7°P kMUkf'J ^>-2(1H)-^>(jb^189) 

y21 (DJimzWbti^3-0 • P-4-(5-^ • P-2^JU7 x ~ JU7$ 

j )-5-[4-(4-7 JU:?f • 7 x " JU) U Vy-1-t) JU#_JU] tf U ^>-2(1 H)-

t y (40 mg, 0.084 mmo I), 7°P (0. 0090 mL, 0.10 mmol)£ 

^Wy3©X*M5,h^l*i(CLT. <b£tl189(27 mg, 61 %)*%tc0 

ESIMS m/z: 516 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 0. 98 (t, J = 7.3 H 

z, 3H), 1.38-1.46 (m, 2H), 1.79-1.85 (m, 4H), 2.31 (s, 3H), 2.55-2.72 

(m, 3H), 3.93 (t, J = 6.8 Hz, 2H), 3.97-4.08 (m, 2H), 6.54 (s, 1H), 
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6.95-7.01 (m, 3H), 7.05-7.17 (m, 4H) , 7.27 (s, 1H). 

nwy 36 
[0189] 3-0 • U-4-(5~0 • n-2-/. TA? x — J )-5-[4-(4-y At • 7 JL—A 

) ^>-1-^JU#->/U]-1-(2, 2, 2- h U 7 At Pif A) H°'J ^>-2(1 H)-

*V(fc£tl190) 

U21 ©X*M5-et#^tl^3-^ • P-4-(5-^ • P-2-p< 5^7 x ~ 

j )-5-[4-(4-7JU^f • 7 JL—A) ̂  U ^V-I-^JU#-^] tf U ^>-2(1 H)-

^">(40 mg, 0.084 mmo I), RXf h U 7JU^" • ̂ 0 >7JU*>It2, 2, 2- h 'J 7 

• X51JK23 mg, 0.10 mmo 1) lNT\ ^iite$y3©I*M5<h |W]J1I(;: LT\ 

^£^190(32 mg, 68%)£f#/c0 

ESIMS m/z: 556 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.40-1.50 (m, 2H), 

1.83-1.86 (m, 2H), 2.32 (s, 3H), 2.64-2.71 (m, 3H), 4.00-4.15 (m, 2H 

), 4.65 (s, 2H), 6.67 (s, 1H), 6.97-7.02 (m, 3H), 7.11-7.14 (m, 3H), 

7.18 (d, J = 8.8 Hz, 1H), 7.23 (s, 1H). 

nwy 37 
[0190] 4-(2~0 AtU-4-* hdp:>7x J )-5-[4-(4-7J^P7i-A) t?'* 

U Vy-1 -tlA^-A]-1,3-V/TA^0>J ^>-2(1H)-^>(jb^191) 

HMJ 150X^1 ri§ b tl&4~0 • n-b~l4-(4-y At • 7 x ~ A) t?'* U V 

y-1-tlA^-A]-1,3-V/TA^0lJ V>-2(1H)-t>(80 mg, 0.22 mmol), 

Rtf2-7 At U-4-/ h dp:> T — 'J > (47 mg, 0.33 mmo I) l^Zs J12 

tfmM6,h^mcLT. ^£^191(53 mg, 51 %)*%tc0 

ESIMS m/z: 468 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.39-1.50 (m, 2H), 

1.77-1.81 (m, 2H), 2.00 (s, 3H), 2.62-2.70 (m, 1H), 2.70-2.91 (m, 2H 

), 3.55 (s, 3H), 3.77 (s, 3H), 4.09-4.16 (m, 2H), 6.02 (br s, 1H), 6. 

57-6.60 (m, 1H), 6.67-6.72 (m, 1H), 6.81-6.87 (m, 1H), 6.94-7.00 (m, 

2H), 7.05-7.09 (m, 2H), 7.31 (s, 1H). 

38 
[0191] i-lA-d-y )Vt 
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,5-MJ 

Vl§ibtl&4-0 • P-5-[4-(4-7 JU:?f • 7 JL—JV) tl0/* U $/ 

V-1-*J JU#=JU]-1, 3-$/** ^JUtf'J ̂ >-2(1H)-^>(80 mg, 0.22 mmol), 

S.t/2,4, 5-h U 7JU^P7-U >(49 mg, 0.33 mmol)£ffllNT. HMJ12© 

X*M6<h|W]^i(C LTs lb£t)192(70 mg, 67%)£f#/c0 

ESIMS m/z: 474 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.41-1.52 (m, 2H), 

1.84-1.87 (m, 2H), 1.97 (s, 3H), 2.68-2.74 (m, 1H), 2.82-2.98 (m, 2H 

), 3.58 (s, 3H), 4.17-4.30 (m, 2H), 6.52-6.57 (m, 2H), 6.95-7.02 (m, 

3H), 7.05-7.08 (m, 2H), 7.34 (s, 1H). 

39 

[0192] f JU7$ J )-5-[4-(4-7J^P7i-JU) 'J 

Vy-1-tUU^-JU]-1-/TA-3-- hP tf'J ̂ >-2(1H)-^>(jb^195) 

(Xig1) £JfcW2(DJ:miVmbtlZ4-£ KP^$/-1-^^U-6-^-^V-1,6-

Vt KP tf'J Vy-3-t)Jl>rfym^TJl>(2 g, 10.1 mmol)£ElNT, HMJ12 

(DumtmmzLT, 4-ti Kp^-i-^ju-e-^v-i^-^t: KPH°U 

^>-3-^JU#>It(1.63 g, 95%)%mtco 

ESIMS m/z: 170 (M + H)+ 

(JLffi.) I*Mm#£>ft£4-tl KP^$/-1-^^JU-6-^-^V-1,6-$;t; KPtf 

'J i/y-3-tlJU#>I£(500 mg, 2. 96 mmo 1)^Jfe0!J101^1=4<h 

(C LTs 5-[4-(4-7JU^"P7X-JU) ^>-1-^JU#-JU]-4-t KPdp 

^>-1-p<5lJUHoU^>-2(1H)-^>(860 mg, 88%)£f#/c0 

ESIMS m/z: 331 (M + H)+ 

(X*M3) I5|£2-ef# £ ft £5-[4-(4-7 JU* P 7 x " JU) U ^>-1-^ JU#_ 

JU]-4- tl KP=^>-1-* 5^ JU tf 'J ^>-2(1H)-^>(800 mg, 2.42 mmol)£Ml 

(4 mD&tftKd mL)(C}^?^1±, -10°C(CT)Mlt(0.43 mL, 9.69 mmol)£jQ 

-10"C * £ ;SJt £ ± if ft tf b 10$^}f# L tz0 zkTK^j^Fb 

>f§TU */T!±!L/C®{*£3IXU 5-[4-(4-7JU^P7X-JU)H°^U^ 

>-1-^JU#-JU]-4-t KP ̂ >-1-^^-3-" KP tf U ^>-2(1H)-^>(75 
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5 mg, 83%)^rt#/c0 

ESIMS m/z: 376 (M + H)+ 

[0193] (X*M4) 

JUJ-4-H FU^i/-1-^TJU-3-~ hP tf 'J ^>-2(1H)-^>(500 mg, 1.33 mm 

ol)£ffllNT, ^ISte^!J12(Z)X*M2(h|W]^i(C LTs 4-^PP-5-[4-(4-7MP7 

x-JU)t°^U Vy-1 hPlf'J ̂ >-2(1H)-^>( 

314 mg, 60%) £%tc0 

ESIMS m/z: 394 (M + H)+ 

(X*M5) xm?i§btlZ4-0 P P-5-[4-(4-7JU^f P 7 JL—JV) t"'* U ^>-1 

KP tf 'J ^>-2(1H)-^>(145 mg, 0.368 mmol) 

, RXf^yVl^TTV-AS-T^ >(111 mg, 0.736 mmol)£ffllNT, 

^yi2(Z)X*M6<h|W]^i(C LTs lb£t)195(152 mg, 81%)£?#fc0 

ESIMS m/z: 508 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.21-1.43 (m, 2H), 

1.65-1.78 (m, 2H), 2.50-2.63 (m, 1H), 2.75-3.00 (m, 2H), 3.59 (s, 3H 

), 3.65-3.78 (m, 2H), 6.91-7.07 (m, 4H), 7.33 (dd, J = 8.6, 2.0 Hz, 1 

H), 7.59 (s, 1H), 7.75 (d, J = 2.0 Hz, 1H), 8.13 (d, J = 8.6 Hz, 1H), 

9.01 (s, 1H), 10.1 (s, 1H). 

£%0!l 40 
[0194] 4-(^>x/[d]^"drHtx/—JU-5—T J )-3-<P P P-5-[4-(4-7 Jit P7i 

"JU)H°'*'J Vy-\^>-2(1H)-^>(jb^196) 

^Ste$yi2©I*M5-et#^tl£3, A-VO P P-5-[4-(4-7J^P7I —JU) tf'* 

<J Vy-1-tlJU^-JU]-1-^TJU^0'J ^>-2(1H)-;t>(80 mg, 0.21 mmol), 

Rtfy<yx/[d]t:ir',tx/—JU~5~T< >(42 mg, 0. 313 mmo I) l^Zs ^Sfe^y 

]2(DJimtmmiZLZ, <b£tl196(9 mg, 9%)£?#fc0 

ESIMS m/z: 481 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8 ): 1.20-1.50 (m, 2H), 

1.60-1.80 (m, 2H), 2.30-2.85 (m, 3H), 3.61 (s, 3H), 3.70-3.90 (m, 2H 

), 6.80 (s, 1H), 6.94-7.01 (m, 2H), 7.02-7.09 (m, 2H), 7.14 (dd, J = 

8.8, 2.0 Hz, 1H), 7.42 (s, 1H), 7.50-7.58 (m, 2H), 8.12 (s, 1H). 



WO 2014/088085 93 PCT/JP2013/082763 

nwy 41 
[0195] 3-7$ J -4-(s<y VWT7 (JIT ^ J )-5-[4-(4-7J^P7i -

Vy~\-tUU^-JU]-1-/TA^'J ^>-2(1H)-^>(jb^197) 

lb£t)195(140 mg, 0.276 mmo I) J -)l(3 mLHC}^? U V&%J*=?V 

t7Aj^m(15 mg, 0.141 mmol)£jQpu 7K*#HET. ^-e50trP^i# L/C 

o J5JK U i§I^IET^Lfc0 ggjS£*>'J 

^7A^P7h^77^-(^PP/MA/y^y - JU=99/1-95/5) Tfi M U 

lb£t)197(120 mg, 91 %)^%tc0 

ESIMS m/z: 478 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.20-1.35 (m, 2H), 

1.52-1.73 (m, 2H), 2.50-2.63 (m, 1H), 2.70-2.98 (m, 2H), 3.63 (s, 3H 

), 4.15-4.50 (m, 2H), 6.47 (s, 1H), 6.60-6.72 (m, 2H), 6.78-6.85 (m, 

3H), 6.97 (dd, J= 8.8, 2.2 Hz, 1H), 7.06 (d, J= 2.2 Hz, 1H), 7.99 (d, 

J = 8.8 Hz, 1H), 8.77 (s, 1H). 

nwy 42 
[0196] N-{4-(^> VTd^ZV-JU-e—TJU7$ J )-5-[4-(4-7J^P7i-JU) 

u vy-\-t>)\s-&-)\si-\-*T)\s-i-t*v-\,2-v\i KP tf u vy-3-'ou}r 
iz K7$ K Hb£t)199) 

^b£^197(30 mg, 0. 063 mmo I) 0 P P 0 > (1 mL) U h'Jl 

$ > (0. 010 mL, 0.075 mmoL)^.t/±m'fb771z51>'K0. 006 mL, 0.075 mmol 

)£3JD*.. ^^"ei50trP^i#L/co 

^ppMAtaiii L/CO 

, U ii^^lJ^)^^7A^P7h^77^-(^PP 

*JUA/^y-JU=90/10mtMU <b£tl199 (26.1 mg, 80%)£t#/co 

ESIMS m/z: 520 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.40-1.80 (m, 4H), 

2.29 (s, 3H), 2.43-2.56 (m, 1H), 2.75-3.00 (m, 2H), 3.62 (s, 3H), 3. 

70-3.90 (m, 2H), 6.92-7.00 (m, 2H), 7.00-7.07 (m, 2H), 7.10 (dd, J = 

8.8, 2.0 Hz, 1H), 7.42 (d, J = 2.0 Hz, 1H), 7.54 (s, 1H), 7.99 (d, J 

= 8.8 Hz, 1H), 8.11 (s, 1H), 8.28 (s, 1H), 8.82 (s, 1H). 



WO 2014/088085 94 PCT/JP2013/082763 

nwy 43 
[0197] J )-5-[4-(4-7J^P7I-Jl) 

>J KP tf'J Vy-3-4 )\s}-3 

-JLTAO U7(lb£t)200) 

^*•^197(30 mg, 0. 063 mmo I) 0 • • 0 > (1 mL) U K 'Ji 

>(0.010 mL, 0.075 mmo D&tM V :> 7 >11x^^(0. 006 mL, 0.07 

5 mmoO^JPx., ^-ei50tP^i#L/co A 

L/CO 

$£'JtU 'J 7P7 h^77 ̂  - ( 

/7PP#jUA/^^y-;U=99/1-95/5)-effML. <b£«00(34 mg, 99%)£f# 

tCo 

ESIMS m/z: 549 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.19 (t, J= 7.3 Hz 

, 3H), 1.50-1.90 (m, 4H), 2.47-2.55 (m, 1H), 2.75-2.95 (m, 2H), 3.28-

3.37 (m, 2H), 3.62 (s, 3H), 3.73-3.88 (m, 2H), 6.22 (s, 1H), 6.88-7.1 

2 (m, 5H), 7.39 (s, 1H), 7.50 (s, 1H), 7.92 (s, 1H), 7.98 (d, J = 8.8 

Hz, 1H), 8.80 (s, 1H), 8.99 (br. s, 1H). 

nwy 44 
[0198] 3-0 P P-1-(2-7J^PifJ^-5-[4-(4-7J^ P 7 x ~ JU) tf'* <J Vy-1-

tUU^~JU]-4-(]-/TJU-1H-^ y0'y-Jl>-6-tJU7$S)£OlJ Vy-2(1H)-

t y ('fb'n ̂ 203) 

(i5gi) 2-7jut 

PXfJb7$ >±^It±^(16.4 g, 165 mmoO^rffilNTs 1-(2-7J^Pif Jb)-

4-t: KPdr^-6-^drV-1,6-^t KP tf U ^>-3-^^#>11x^^(13. 5 g, 

54%)£f#/c0 

ESIMS m/z: 230 (M + H)+ 

(X*M2) X*M1"et#^tl^1-(2-7JVtnJLT)U)-4-\l KPdpi>-6-^-drV-1,6 

-V\l KP tf'J ^>-3-^ ̂ #>11x^^(13. 5 g, 58.9 mmol)£ffllNT, 

m\2(DJLW.tn^Z LXs 4-0 P P-1-(2-7>'U^-PX5l>'U)-6-^-drV-1,6-
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KPt°U^>-3-^;U#>Itx51;K3.62 g, 25%)*%tc0 

ESIMS m/z: 248 (M + H)+ 

(I*M3) JLW-X%btlZ>4-0 • U-1-(2~7 P dp y-1, 6-is 

t KP tf'J Vy-3-ti JU# Vltx^MO g, 4.04 mmol)£ElNT, HMJ12 

© X*M3 <h |f| *§ IZ L T. 4, 5- $; £ • • -1 - (2- 7 J U ̂  • x T J U) -6-t dp V -1, 6-

^t: KP tf U Vy-3-t)JUtfV^x^JUO.1 g, 0 

ESIMS m/z: 282 (M + H)+ 

[0199] (X*M4) X*M3Tl#^tl^4,5-y^PP-1-(2-7>'U^PX5l>'U)-6-^dpv-1,6 

-*>*t: KP tf'J Vy-3-t JU^Vltx^UO. 09 g, 3.86 mmol) ^ 

MJ120X^4^: IfHHJC LTs 4,5-$/£ p p-1-(2-7JU^Px5LJU)-6-^4iV 

-1,6-^t: KPt°U^>-3-^;U#>It(0.82 g, 83%)£f#/c0 

ESIMS m/z: 254 (M + H)+ 

(X*M5) X*M4Tl#^tl^4,5-y^PP-1-(2-7>'U^PX5l>'U)-6-^dpv-1,6 

-V\l KP tf'J ^>-3-^jU#>It(0.76 g, 3.0 mmol)£ElNT, 01 

*M4<h^]*§(C LTs 3,4-$/£ P P-1-(2-7Jl/^PXfJ^-5-[4-(4-7Jl/^P7 

x-jU)H0^U^>-1-^;U#-jU]H0U^>-2(1H)-^>(1.25 g, 

mtc o 
ESIMS m/z: 415 

(X*M6) X*M5-et#^tl^3,4-y^ P P-1-(2-7J^PXfJb)-5-[4-(4-7Jl/ 

tP7i-)U) tf^ 'J ^y-1-^jJU/KxjU]^1; ̂ >-2(1H)-^>(80 mg, 0.19 

mmol)% ^.t/1-^ ̂ JU-IH-'f y*?sJ—jU-6-/7$ >(43 mg, 0. 289 mmo I) ^ 

Xs mmiW2(Dj:mt^mizLx, ^^3203(33 mg, 33%)%mtc0 

ESIMS m/z: 526 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.10-1.45 (m, 2H), 

1.50-1.73 (m, 2H), 2.15-2.90 (m, 3H), 3.68-3.85 (m, 2H), 4.03 (s, 3H 

), 4.20-4.30 (m, 1H), 4.30-4.40 (m, 1H), 4.68 (t, J = 4.4 Hz, 1H), 4. 

84 (t, J = 4.4 Hz, 1H), 6.88 (dd, J = 8.4, 1.8 Hz, 1H), 6.91-7.05 (m, 

5H), 7.06 (br s, 1H), 7.46 (s, 1H), 7.66 (d, J = 8.8 Hz, 1H), 7.91 ( 

s, 1H). 
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£%0!l 45 
[0200] 3-0 • U-4-(5~0 • n-2-/. TJiy T—JIJ7 ^ J )-5-[4-(4-y)lst • 7 

) tf ^1J v >-1 - t J u # - J u ] •-1 - (2 •-1 K • ̂  x K ^ *>) tf1J v >- 2 (1 H ) •-1 > 

at^m4) 
(Xjg1) ^£^21(369 mg, 0.636 mmoL)£ffllNT, 

LTs 3-0 • P-4-(5-0 P P-2-p< TAO x - J )-5-[4-(4-7 JU:* P 7 

x-ju)t°^u vy-i-tuutf^jul-i-t Kpdp*>*>-2(IH)-ty(Dm^ 
$tl(312 mg)£t#T. WMt^ d < ^0I^Cffl^/co 

(X*M2) X*M1 "et#^tl/c3-^ P P-4-(5-£ P P-2-p< ^JU7 x ~ >/U7$ 7 )-5 

-[4-(4-7J^P7XZ^) h'P^> tf'J $/> 

-2(1 H)-^" >©^I^^c^(312 mg09^>020.5 mg)% RZf2~7u J — JU( 

0.0059 mL, 0. 084 mmo I) l\T, ^^40X^4^ |W]*§IZ LT^t)204(1 

6.4 mg, 2T.W3%)^%tc0 

ESIMS m/z: 534 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.37-1.50 (m, 2H), 

1.78-1.88 (m, 2H), 2.31 (s, 3H), 2.51-2.80 (m, 3H), 3.77-3.85 (m, 2H 

), 3.93-4.13 (m, 2H), 4.28-4.40 (m, 3H), 6.60 (br s, 1H), 6.94-7.03 ( 

m, 3H), 7.08-7.15 (m, 3H), 7.18 (d, J = 8.8 Hz, 1H), 7.54 (s, 1H). 

nwy 46 
[0201] 4-('*>x/[d]517x/—JU-5—T J)~3~0 P P-5-[4-(4-7J^P7i-

JU)£X'J ^>-1-^>/U#->/U]-1-(2-p< hdptf'J Vy-2{\w)-*y{ 

lb£t)206) 

(xjgD 

>(14.3 mL, 137 mmoO^ffllNT, HMJ120Xjg11 |W]*§(C LT, 4-

t h*P+S/-1-(2-y Kdpi/x5l>'U)-6-^dpv-1,6-^H KP tf U Vy-3~t)l 

#>1^X51-'U(13 g, 49%)^rt#/c0 

ESIMS m/z: 242 (M + H)+ 

{TM2) X*M1Tl#^tl^4-H h*P+S/-1-(2-y Kdpi/x5l;U)-6-^dpv-1,6 

-V\l KP tf'J ^>-3-^ ̂ #>11x^^(13 g, 53.9 mmoL)£ffllNT, 
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w(Dx.mztnmzLT, 4-onu-\-ci-t 
t: KP^U^>-3-;bJU#>i|x^U(8.2 g, 59%)£?#fc0 

ESIMS m/z: 260 (M + H)+ 

(M3) X*M2Tl#^tl^4-^PP-1-(2-p< hdpS/x^U)-6-;tdpy-1,6-^ 

t: KP ^>-3-;bJU#>i|x^U(14 g, 48.5 mmol)£ffllNT, HMJ12 

©X*M3<h |W]^i(C LTs 4,5-^PP-1-(2-^ h dpS/X^U)-6-;t dp 7-1, 6-

V\L KP^U^>-3-;bJU#>i|x^U(5.8 g, 39%)£?#fc0 

ESIMS m/z: 294 (M + H)+ 

[0202] (X*M4) X*M3-et#^tl^4,5-y^PP-1-(2-p< h dpS/X^U)-6-;t dp y-1, 6 

-*>*t KP tf'J ̂ >-3-;bJU#>i|x^U(1.6 g, 5.4 mmol)£ElNT, 

YlT.mt.mmz LT, 4,5-^PP-1-(2-^ hdpS/X^U)-6-;tdpy-1,6-

*>* t: K P tf U V>-3-t) JU#>I£(1. 2 g, 86%) £?#fc0 

ESIMS m/z: 266 (M + H)+ 

(Xli5) I^4Tl#e>tl£4,5-^PP-1-(2-p< SdpS/x^U)-6-;*dpy-1,6 

-*>*t KP tf'J ̂ >-3-;bJU#>il(0.8 g, 3.0 mmol)£E^T, HMJ10X 

*M4£ mBZ LTs 3,4-$/£ P P-5-[4-(4-7JU:* P 7 x - JU) tf'* U iy>-1-

;bJU#"JU]-1-(2-p< hdpi/X5lJU)H0U^>-2(1H)-^>(1.25 g, 98%)£f# 

tc o 

ESIMS m/z: 427 

(M6) X*M5Tl#^tl^3,4-y^ P P-5-[4-(4-7JU^P 7 x " JU) t"'* U *>* 

>-1-^JU#xJU]-1-(2-p< hdpi/X5lJU)HO|J^>-2(1H)-^>(70 mg, 0.16 

mmol)% SJTd]^1/7 V— JU-5-/7 $ > (37 mg, 0.246 mmo I) lNTs 

^Jfe0J12©Ig6£|f|^CUT. <b£tl206 (58 mg, 66%)£?#fc0 

ESIMS m/z: 541 (M + H) + ; ]H NMR (400 MHz, CDCL3, 8): 1.20-1.55 (m, 2H), 

1.60-1.80 (m, 2H), 2.20-2.90 (m, 3H), 3.32 (s, 3H), 3.65-3.75 (m, 2H 

), 3.90-4.05 (m, 2H), 4.10-4.30 (m, 2H), 6.93-7.00 (m, 2H), 7.02-7.12 

(m, 3H), 7.23 (d, J = 6.8 Hz, 1H), 7.42 (s, 1H), 7.76 (s, 1H), 7.89 

(d, J = 7.8 Hz, 1H), 9.01 (s, 1H). 
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£%0!l 47 
[0203] 4-(^Vl/[d]f7l/-;i/-5-'J )-5-[4-(4-7J^P7I-A) tf'*'J 

vy-\-t\A#-A~\-\,3-v*TA¥*) vy-2{\w)-ty{\t^mm 

mfeW 501^1 Tl# b tl&4-0 • n-b-l4-(4-7 )lt • 7 x ~ A) "J *; 
>-1-^JU/K-JU]-1l3-$;^^JUtriJ$;>-2(1H)-^>(80 mg, 0.22 mmol), 

^t//s:>V[d]^77-^-5-7$ >(50 mg, 0.33 mmoL)£ffllNT, HMJ12 

©1^6^*11^ LT. ^£^208(3.5 mg, 3%)£t#/c0 

ESIMS m/z: 477 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.20-1.45 (m, 2H), 

1.65-1.80 (m, 2H), 2.00 (s, 3H), 2.55-2.67 (m, 1H), 2.70-2.90 (m, 2H 

), 3.59 (s, 3H), 4.14-4.35 (m, 2H), 6.65-6.95 (m, 5H), 6.99-7.04 (m, 

1H), 7.33 (s, 1H), 7.49 (s, 1H), 7.81 (d, J = 8.8 Hz, 1H), 8.98 (s, 1 

H). 

HW!l 48 
[0204] 3-£PP-4-(4, 6-V^TA^'J Vy-3-'(A7< ;)-5-[4-(4-7il/tP7i-

A)^'J *Sy-1-tlA7fi=A]-1-*?At?'J ^>-2(1H)-^>(jb^209) 

^Ste$yi2©I*M5Tl#^tl£3,4-VO • P-5-[4-(4-7J^P7I —A) t?'* 

<J Vy-1-tlJU^-JU]-1-^TA^0'J ^>-2(1H)-;t>(80 mg, 0.21 mmol), 

Rm,6-V*TJl>£0,JVy-3-T$y(38 mg, 0. 313 mmo I) ^T, 

2(DJimtmmiZLZ, <b£tl209 (55 mg, 56%)£f#/c0 

ESIMS m/z: 469 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.30-1.60 (m, 2H), 

1.70-1.90 (m, 2H), 2.29 (s, 3H), 2.50 (s, 3H), 2.51-2.95 (m, 2H), 2. 

60-2.70 (m, 1H), 3.57 (s, 3H), 3.85-4.15 (m, 2H), 6.39 (s, 1H), 6.95-

7.06 (m, 3H), 7.10-7.20 (m, 3H), 8. 12(s, 1H). 

49 
[0205] 3-£PP-4-(5-£PP-2 -?(TA7 JL—AJ7 $ J )-\-{V * TAJ7 $ </)-5-[4-

(4-yAtnyjL-A) Vy-i-tiA^—Ali^'J ^>-2(iH)-^->(jb£r 

t)217) 

(X*MD 3-t^V^yOy~MVJlTA(5.0 mL, 27.4 mmo I) [Zt A h drlt h 
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U X51JK4. 57 mL, 27.4 mmo 18 mL, 54.8 mmo I) 1 

35°C-e20tP^i#L/co L, ;lE;HfsL/c0 mm7 

.86 gCD 9 "^>©6. 90 g)£THF(100 mL)lC^fl¥U M-^^JUt: K^>(2.2 

mL, 28.9 mmo I) A., ^£-£20#^# L/c0 M^lETai U ggjS 

£hJUX>(100 mL)(C}^?L/c0 DBU (10. 9 mL, 72.3 mmol)£iQpu 50°Ce30 

ftmsmbtco J5J&$I^3£^lC>%£PU 0.1 mol/Lj£irett!±!L/cm, 7j< 

L/Co 7j<ji(cl mol/L7KI^b^- h U 

M^zLtcik, L/CO » 

A^Px' h^77 -f — (^7°^>/Mtx51>'U=60/40-30/70)-effMLs 1-($/ 

y)-4-t KPdr^-6-^drV-1,6-^t K P tf U ^>-3-;bJU#>il 

x-^JUO.41 g, 63%)£f#/c0 

ESIMS m/z: 227 (M + H)+ 

(X*M2) X*M1Tl#^tl^1-(^P<5l>'U7$ 7 )-4-t KPdr^>-6-^drV-1,6-

*>*t: KP tf'J Vy-3-tl JU# >11x^^(1.03 g, 4.55 mmol)£ffllNT, 

^!l2©Xjg2^:|f|^tC LTs 1-(^P< ^JU7$ 7 )-6-^dp V-4-( h U 7JU;*Pp< 

^JUTJ^Ix-JU^dr^H^-^t: KP tf 'J ^>-3-^: JU#>Itx5LJU(45. 5 mg 

, 48%)%mfc0 

ESIMS m/z: 359 (M + H)+ 

[0206] (X*M3) J )-6-^drV-4-( h U 7JU^PP< 

^JUTJ^Ix-JU^dr^H^-^t: KP tf'J ̂ >-3-;bJU#>i|x5lJU(173 mg, 

0.483 mmoO^rffilNT. M1MM2.(DJimtW\W.iiZ LXS 4-(5-^PP-2-^f 

JU7x "JU7$ J J )-6-^drV-1,6-^t; K P tf U ^>-3-

;bJU#>l£x^JU(125 mg, 74%)£f#/c0 

ESIMS m/z: 350 (M + H)+ 

(X*M4) T.mzmt>nZ>4-(5-0 P P-2-p< ^JU7 X - JU7$ J )-1-(*>** T 

JU7$ J )-6-^drV-1,6-^t KP H°'J ^>-3-;bJU#>Itx5lJU(123 mg, 0. 

352 mmol)££]lNT, HJfe0!|1©X*M6«h|W]*§(C LT. 4-(5-£ P P-2-p< ^JU7 
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x J )-\-{V*TAT^ J )-6-;*dpy-1,6-^t: K • tf 'J Vy-3 ~tA 

#>It(104 mg, 92%) £rt#/c0 

ESIMS m/z: 322 (M + H)+ 

(I*M5) I*M4Tl#£>tl£4-(5-^ • P-2-p< ^JU7 x " JU7$ J )-1-(*>** T 

JU7$ J )-6-^drV-1,6-^t KP tf 'J ^>-3-^JU#>It(100 mg, 0.311 mm 

ol)£ffllNT. ^Wyi©X*M4M^Wy21(Z)X*M3(h^l*i(CLT. <b£tl217 

(115 mg, 72%)£?#fc0 

ESIMS m/z: 517 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.41-1.60 (m, 2H), 

1.78-1.90 (m, 2H), 2.31 (s, 3H), 2.58-2.86 (m, 3H), 3.08 (s, 6H), 4. 

01-4.19 (m, 2H), 6.57 (br s, 1H), 6.92 (d, J = 2.0 Hz, 1H), 6.96-7.03 

(m, 2H), 7.06 (d, J = 7.8 Hz, 1H), 7.09-7.18 (m, 3H), 7.43 (s, 1H). 

HJ60J 50 
[0207] 4-(^>^JU7$ J )-3-0 p p-5-[4-(4-7 JU:t P 7 x ~A) tf'* 'J Vy~\~t 

JUtf-JUM-* h ^>-2(1H)-^>(jb^220) 

(X*MD h U 7 

jutn*,6-Vt KP tf •; Vy-3-tA-fcyItx^ju 

(635 mg, 1.51 mmol)% ^yVAJ7^. >(0. 198 mL, 1.81 mmol)% ^.t/N, N-^ 

-f V7°P fJUx^JUZ^ >(0.526 mL, 3.01 mmo I) £ Tiz h - h 'J JU(1 0 mL) 

60°C-e20tP^i#L/co J5J^;Fb£t)£^£T)££PU ;1E)1ISL 

tco 'J tl tfAtl^AOU^ h 9=7 7 -f -(^7°^ >/Mtx 5^=75/2 

5-45/55) "eftM U 4-1'* > ̂ JU7 $ 7 )-1 -1'* > ̂ JU;t dp)-6-^ dp y -1, 6-

V\1 KP tf'J ̂ >-3-^JU#>Itx51>'U(560 mg, 98%)£f#fc0 

ESIMS m/z: 379 (M + H)+ 

(,TM2) ligl Tl# b tl£4-(^ > VA T $ J )-1 -(^ > VAt dp *>)-6-^ dp y 

-1,6-^t: KP tf 'J $/*>-3-^JU/K>^x^JU(300 mg, 0.793 mmoQ^ffl^T 

s ^min2](DJimtmmzLT, A-i^yvAT^ ;)--\-(s<yVAt*v)-

5-^PP-6-^dpy-1,6-^t KP tf'J ̂ >-3-^ JU#>Itx5LJU(329 mg, M 

mmzmtco 
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ESIMS m/z: 413 (M + H)+ 

[0208] (1*13) y )-1-(^>*>*JU:?|-4f*>)-5-£ P P 

-6-^t"dp V-1, 6-i/ tl KP t°'J v>-3-^JU#>||x^;i/(325 mg, 0.787 mmol) 

H»iJ1CDXa6<h(H!#(C UT. 4-(/<>*>*jUj7$ J )-1-(x>S/MU 

^-^v)-5-^PP-6-^-^y-1,6-^t KP tf'J isy-3-tlJl>zfi>M(257, 85%) 

%®fc0 

ESIMS m/z: 385 (M + H) + 

(X*M4) I*M3-ef#£>ftZ4-('<>*/JlsJ7$S)-1-('<>VJIs#**/)-5-?nn 

-6-^^V-1,6-vb KP fcf'J v >-3-*jJU3<K>&(250 mg, 0.650 mmol)£E^ 

T, it, 4-(/<>y>7$y)-i-(^>v;u:7i-dpi/) 

-3-£ P P-5-[4-(4-7;U^ P 7 x-JU) ̂  'j v >-1-2J JU#—JU] tl° U v >-2 

(1H)-;t >(359 mg, 

ESIMS m/z: 546 (M + H) + 

(X*M5) I*M4T1# btl%4- ("* >^JU7 $ y )-1 -(^ >^JU;tdpi/)-3-^7 P P 

-5-[4-(4-7JU7fP7x-JU) U S/V-1-^j JU# - JU] tl° 'J ^>-2(1H)-^-> 

(26.4 mg, 0.048 mmoO^ffiUT, £MM4<DXmj&Xf4£ |Hj*§(C UT, 

^220 (11.0 mg, 49%)£f#/c0 

ESIMS m/z: 470 (M + H) + ; 'H NMR (400 MHz, CDCl3, 8): 1.43-1.63 (m, 2H), 

1.81-1.93 (m, 2H), 2.58-2.94 (m, 3H), 4.09 (s, 3H), 4.44-4.56 (m, 2H 

), 5.27-5.37 (m, 2H), 6.96-7.41 (m, 10H), 7.44 (s, 1H). 

HWJ 51 
[0209] 4-(^>^>7$ y )-5-[4-(4-7MP7X ~JU) t°^< <J $/>- 1-t> 

1-p<^JU-2-;tdpy-1,2-vtl KPtT'J v>-3-;bJU#x K g JU db^22i) 

(X*£1) ^MiJ120X*I2-e#e>n^)4-^PP-1-y5l>'U-6-^dpv-1,6-i;t 

KP t°'J Vy-3-tiJU<K>g|if-JU(250 mg, 1.16 mmol), RXf^yVJUT7^. 

>(0.19 mL, 1.74 mmol)^Jfe0!)12GDXjf£6£lUifC LT. 4-(^> 
VJU7$ y )-i-^^;u-6-7r^v-i,6-^ti K P tf 'j vy-3-tuurfym^TJi> 
(279 mg, 84%)*%tc.0 
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ESIMS m/z: 287 (M + H)+ 

(lig2) DMF(3 >(765 mL, 8.21 mmol)£iQpu 0°C 

T 1 B#X*MI TI# ti^4-(/< > VAy $ y)•-1 -/• TJI-Q-t dp v-1, 

6-^t: KP tf'J Vy-3-tl JU#>l£x 5^(470 mg, 1.64 mmol)£Jppu 

T30trP^i#L/co L/Co Gt8kM% 

U K U * A-?*£*£ U 4 

-(^>^7$ J )-5-#JU$>/U-1-p<5l>'U-6-^drV-1,6-^t; KP tf U ^>-3 

-^3 JU# VlUx-^JU (516 mg, ^M&^)^rt#/c0 

ESIMS m/z: 315 (M + H)+ 

[0210] (I*M3) X*M2Tl#^tl^4-(^>^JU7$ 7 )-5-#JU$>/U-1-p<5l>'U-6-^dr 

7-1,6-^t: KP tf 'J Vy-3-ti JU# >11x^(124 mg, 0.394 mmolHC, B 

It(3 mL)$.t/50%tl K P $ >7X/^)S(0. 076 mL, 0.592 mmol)£:iPx.% 

l20°CT40trP^i# L/Co J5J^;Fb£t)£^^c)££p U K >J 0 

A7k®fc&l]Qz.s Mlx^JUTttlf! Lfco M 

ymmyhuoAr-m^L, ®m&mm-Fg£u 4-(^>^u7$y)-5-^> 
7S-1-/TJl>-6-t=*rV-1,6-Vt: KP H°'J ^>-3-;bJU#>i|x5lJU(110 mg 

, 90%)£f#/co 

ESIMS m/z: 312 (M + H)+ 

(X*M4) X*M3T1# b tl£4-(^ > V)\y T $ y )-5-*> 7 y -1 51 JU-6-;*- dp y-

1,6-^t: KP tf 'J ^>-3-;bJU#>i|x5lJU(110 mg, 0.353 mmol)£ffllNT, 

LTs 4-(^>^JU7$ y )-5-V7S-1-/TJl>-6-

**V-1,6-*S£ KP tf'J V>-3-tlJl>tf>m(78 mg, 78%)£f#/c0 

ESIMS m/z: 284 (M + H)+ 

(X*M5) I*M4T1# b tl£4-(^ > V)\y T $ y )-5-*> 7 J -1 51 JU-6-;*- dp y-

1,6-$/* t: KP tf'J ̂ >-3-;bJU#>il(78 mg, 0.251 mmoQ^ffl^T, 

(DJimtmmizLz, ^^221(99 mg, 89%)%mtc0 

ESIMS m/z: 445 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.44-1.60 (m, 2H), 

1.86-1.96 (m, 2H), 2.70-2.80 (m, 1H), 2.92-3.04 (m, 2H), 3.47 (s, 3H 
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), 4.23-4.33 (m, 2H), 4.93 (d, J = 5.5 Hz, 2H), 6.82-6.88 (m, 1H), 6. 

95-7.03 (m, 2H), 7.06-7.11 (m, 2H), 7.29 (s, 1H), 7.31-7.41 (m, 5H). 

52 

[0211] 3-y jit n-B-l4-(4-y jit ny tf'*1; Vy-i 
-4-(i-*^u-iH->r y) tf'j vy-2(m-ty(it^2 
24) 
(Xjg1) 4-0nn-5,6-V7)ltn H°'J V>-3-tiJ\,tf>&(3 g, 15.5 mmol) 

, Stfl-^JU-IH-'r y9V-Jl-6-y^ >(2.39 g, 15. 8 mmo I) £THF(80 mL 

)IC^$U 1.0 mo l/L'J ^ A If X ( h U K/THF}^(37. 5 

mL, 37. 5 mmo I) %-78XmffiT L /c^ -78°Cei mmMW L fc0 

©}^£)1J±T^£U ^;t(C4.0 mol/L X.pH=3(CfiS L/c 

o */T!±! L/cg{*£3IXU 5, 6-^7>/U^ P-4-(1-p< ^JU-IH—f V-JU-6-

-TJU7$y)-=l51>It(2.98 g, 63%)^%tc0 

ESIMS m/z: 305 (M + H)+ 

(JLffi.) I j|£ 1 zm b tl£ 5, 6- V 7 Jl t • -4- (1 -T Jl~ 1H—f > ̂ V- Jl-6-

-f JUT7 $ J ) — P ^>1^(2. 98 g, 9. 79 mmo I) ^ 0 J — JK50 mL)^.t/THF(5 

mLHc^U F'J/TJl>i"J)l>V7x//$y(24.5 mL, 49 mmol)£0 

TLfct, fcjfoM'smzmM&iiQz.s 
3IXU 5,6-V7JltU-4-(]-^TJl-1H-^ y$ V-JU-6—f JIT < J ) — =1 

12 g, ^iW)^ffco 

ESIMS m/z: 319 (M + H)+ 

[0212] (x*M3) Jimzmbti&B.G-Vyjitn^-O-tTJi-w-j y?V-)i-6-

J )~Z\TyM.*T)l(3.12 g, 9.8 mmol)£ffllNT, HMJ 10X^2 

<h^]*§(c LTs b-y )it u-4-C\- * T 11-^-4 y9V-)l-6—( JIJ7^ J )-6-

^drV-1,6-^t KP tf U $/*>-3-^JU#>^^K1.31 g, 42%)£*§/c0 

ESIMS m/z: 317 (M + H)+ 

(X*M4) X*M3Tl#^tl^5-7>'U^P-4-(1-p<5l>'U-1H—T y$V-JU-6—f )l 

7$ y)-6-^drV-1,6-^t KP tf U 11 g, 3.51 
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£ir£-g "(A $zir>-9-ir-,AZ^[P].A<v)-^<l:a|c5t^a2^T (£ii) 

+ (H + B) 17££ :z/w SBIS3 

°^t^(%LS '6 2l7-2)ir^^|l< 

±\=-<^H ^-9-a^ir^-g-( A $zir>-9-ir-,AZ^[p].A<v)-^ 

n 21#[M^2^Ta)2S^TO ^0^^(100101 £>L '6 ^ £ 1= - • 

£.<*-9 'S-( A $ Zir >-9-/ir-,AZ^[P].A < v)-fr<2r1*<5 MX I •£! (2^T) 

+(H + B) 80£ :z/w SBIS3 

C9/.Z80/CI0Zdf/X3d 90 U S80880/H0Z OAV 
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£%0!l 54 
[0216] VW]^ j7 V—JU-5—r JU7$ J )-3-<P • P-5-[4-(4-7JU;t P 7 i — 

JU)£X'J Vy-1~tlJU^-JU]-1-(2-/ hdp^X hdr^)H°U ^>-2(1H)-^> 

Hb£t)228) 

(Ig1) £jfc@]2<DJ:m2VWbtlZl-('<>VJIs#**»-6-#*V-4-( h U 7 

JU^P^JUTJU*—JU^S'H^-'S/fc; KP tf'J Vy-3-tiA^yM^TA 

(300 mg, 0.712 mmol)% BtZf^y VLdlTT7 "/-JlS-j7 ^ y (160 mg, 1.07 m 

moL)£ffllNT, ^M¥\2(DJLW>tmmz LT, 4-(^>V'[d]^:Px/-JU-5—f 

JU;7^ J )-i-(^y V At ̂ V)-6-t -i,6-V t; KP tf'J V-3-2JJU*J\> 

l£x ̂ JU (285 mg, 95%)£f#/c0 

ESIMS m/z: 422 (M + H)+ 

(Xg2) Xg1 Tl# e> tl£4-(^ > x/[d]517 V- JU-5-'f JU7 $ J )-1 -(^ > *>* 

JU;* dp)-6-;t dp y-1, 6-^ t: KP tf'J ̂ >-3-^ JU#>Itx5LJU(260 mg, 0. 

617 mmoL)£ffllNT, M1foW2<DT.m4tmWZ[,Ts 4-(*yl/[d]f7l/-

JU-5—f JU7$ y)-1-(^> ̂ JU;t dpS/)-6-;t dp y-1, 6-^ t: KP tf U Vy-3-

;bJU#>l£(226 mg, 93%)%mtc0 

ESIMS m/z: 394 (M + H)+ 

(Xg3) Xg2Tl# e> tl£4-(^ > x/[d]517 V-JU-5-'f JU7 $ 7 )-1 -(^ > *>* 

At dp ->) -6-* dp y-1, 6-*>* M KP tf U ^>-3-^ JU#>It(220 mg, 0.559 mm 

oL)?:ffllNT, 'MMMKDJimtmBZ LT, 4-(^>7[d]517x/-JU-5—f 

JU7$ y )-1 - (^ >yjU^" dp 5>)-5-[4-(4-7 JU^" P7i-JU) tf'* 'J Vy~1~tl 

JU#-JU]H°U ^>-2(1H)-^>(310 mg, 0 

ESIMS m/z: 555 (M + H)+ 

[0217] (Xg4) Xg3Tl#'btl^4-(^>7[d]517x/-JU-5—T JU7$ 7 )-1-(^>^ 

JU^"dpi>)-5-[4-(4-7JU^P 7 x ~A) tf'*'J $/>-1-^jJU#-JU] tfU ̂ >-2 

(1H)-^>(270 mg, 0.487 mmol) £0^(2 mL)^t/}jiJ^It(2 ml_HC}^?£l±, 

70°C-e80trP^i#L/co Mtx^JUT 

ttHH L/co 
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U 4-(^>l/[d]f7y-JI/-5-f JU7$ y )-5-[4-(4-7 JU 

:*P7x - JU) tf^g ̂ >-1-^JU#-JU]-1-t KPdpi> t°U iy>-2(1H)-^-> 

(126 mg, 56%)£t#/c0 

ESIMS m/z: 465 (Ml + H)+ 

(1*15) Xg4-et#^tl^4-(^>V"[d]^7x/-JU-5—T JU7$ 7 )-5-[4-(4-

7JU^"P7x- JU) tf^g ̂ >-1-^JU#-JU]-1-t KPdpi> t?g iy>-2(1 H)-

^">(16 mg, 0.034 mmol)% h y (0. 0065 mL, 0.0 

69 mmol)£:^K\Ts ^lfe$!]3CDI*15<h IW^KC LTx 4-(^>x/[d ~\TTsJ—)\/-

5—r JU7$ y )-5-[4-(4-7JU^-P7x-JU) t?'* g ^ >-1-;b JU#—JU]-1-(2-

h^>X h^>)t°g^>-2(1H)-;t>(13.5 mg, 75%)£f#/c0 

ESIMS m/z: 523 (M + H)+ 

(1*16) Xg5Tl#^tl^4-(^>y[d]^7x/-JU-5—f JU7$ y)-5-[4-(4-

7JUTTP7X - JU) tf^g ̂ >-1-^JU#-JU]-1-(2-p< h3^>x h3^>) t?g 

^>-2(1H)-^>(13.5 mg, 0.026 mmol)£ffllNT, 

LTs <b£tl228(6 mg, 42%)£f#/c0 

ESIMS m/z: 557 (M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.25-1.35 (m, 2H), 

1.60-1.75 (m, 4H), 2.50-2.59 (m, 1H), 3.41 (s, 3H), 3.71 (t, J=4.4 

Hz, 2H), 3.82-3.94 (m, 2H), 4.51 (t, J = 4.4 Hz, 2H), 6.91-7.06 (m, 5 

H), 7.22 (dd, J = 8.8, 2.2 Hz, 1H), 7.69 (s, 1H), 7.79 (d, J = 2.2 Hz 

, 1H), 7.91 (d, J = 8.8 Hz, 1H), 9.03 (s, 1H). 

n«y 55 
[0218] 5-[4-(4-7JU;*P7x-JU) ̂  'J :/>-1-;fr JU#~ JU]-1-(2-tl KPdpi>x h 

^>)-3-^JU-4-(m- h U JU7$ y ) H0|J ^>-2(1H)-^>(jb^229) 

(ISD 2-p<51JU-3-^drV/*>^>— 11^X5^(100 g, 462 mmol)(C^JU 

K drlt h U X^JU (75. 4 g, 509 mmo l)^.t/^7j<itlt(70. 8 g, 694 mmoQ^rjQ 

130°C-e30tP^i#L/co £T&iP L, L/c0 

ggjS£DMF(100 mL)lC^fl¥U O'CTO-'O^JU t; K P *V)17 5 > (109. 8 g, 

695 mmol)^.t/h g x^JU/7^ >(70. 2 g, 695 mmoL) £JQIII/mi "CM 03^1 
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o rax^-eattiL/co K&tm 

S*felf7 is OA L s M^SETffliLfc 

o t#^tl/c^;t70g©9t»©25g^ KJUXX200 mL)(C}^?L. DBU(16.3g, 1 

07 mmol)£jQ;U 1L/c0 0.1 

^x^ju-eaaiu/co 

U &7jcm$v^*$/£A-C3£*tU 

v)-4-b KPdr^-S-^^JU-e-^drV-ne-^t K • tf U 

X5LJU(20 g, 40%)^#/co 

ESIMS m/z: 304 (M + H)+ 

(Ii2) Igm#^ft£1-(^>^U;*drv)-4-t KP^^-5-^^JU-6-^-

^7-1,6-^ KP fcf'j isy-3-tl)Utfym^TJ[/(3Q g, 98.9 mmol)£ffi^T 

. mmnwjimtmmizLT, i-t^v^u^vM-t KP^>-5-^ 
;U-6-^drV-1,6-yb KP b0|J ^>-3-^;i/#>lt(20 g, 

ESIMS m/z: 276 (M + H)+ 

[0219] (Ii3) KP^>-5-p<?l,/^-6-;t-

dr7-1,6-^t: KP tf U ^>-3-^jU#>It(20 g, 98. 9 mmo I) 

mwumtmmiz UT, 1-('*>^,IU;t^>)-5-[4-(4-7,IU;tP7x-JU) 

tf'* 'J ^>-1-^Jb#-^]-4-t KP^Sz-S-^^JUfU y >-2(1 H)-^|" > (25 

g, l%)^mtc0 

ESIMS m/z: 437 (M + H)+ 

(114) Ii3Tl#^tl^1-('*>^>'U^drv)-5-[4-(4-7>'U^P7x-;U)e 

Vy-\--h)\sT^-)\s1-4-\i Fu*v-3-/TA£0,J is y-2(iH)-ty (27 g, 

61.9 moDZm^Z. ^MM2(DJim2tmmzLZs 1-(s<yiSJIs#*is)-5 

-[4-(4-7J^P7 x —)V) tl°'*,J Vy-\~t) At<—A~\-3-* T A-2-t *SJ~\, 

2-is t: K P tf U V y-4--i )l> K U 7JU:t P y ^ yx)l>fcj-— K (22 g, 63%)£ 

ifco 

ESIMS m/z: 569 (M + H)+ 

(115) Ii4Tlf ̂ tl^1-('*>^>'U^drv)-5-[4-(4-7>'U^P7x-;U) tl° 
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^ 'J v >-1 •- tl JU JU ]-3- T JU-2-* dp 7-1, 2- V M. K • tf >J V > -4-4 JU 

K 'J yjutn^oyxjufti-— h(1.5 g, 2.64 mmol), Rm-/TJU7-<) 

>(0.394 g, 3.68 mmol)MMM2(DXm.3t 11*11^ LT, 1-(^>^ 

JU* dp ^>)-5-[4-(4-7 JU* P 7 x ~ JU) fc0'* 'j $/>-1-*J JU/K-JU]-3-* ̂ JU-

4-(m- K UJU7$y) tf1;^>"2(1H)-^>(0.18 g, 13%)£?#fc0 

ESIMS m/z: 526 (M + H)+ 

[0220] (X*I6) XfI5Tl#e>n^1-(^>^JU^dpS/)-5-[4-(4-7JU^P7x-;U)e 

^ 'J Vy-\-t)Uts-JUl-3-^ TJU-4-(m- MJ JUT7 $ 7 ) t° U V>-2(1 H)-* > 

(0.35 g, 0.67 mmol)£ffl^T, ^«!]4®X*i3<!:|W|*§(C UT. 5-[4-(4-7JU 

# • 7 x ~ JU) 'j */>-1-*J JU#~ JU]-1-H K • dp^>-3-^ 5LJU-4-(m- S 'J 

JU7$J)£°'JVy-2(1H)-tf>(0.16 g, 55X)£f#fc0 

ESIMS m/z: 436 (M + H)+ 

(X*I7) X*M6T:'f#^>tl'2)5-[4-(4-7 JU^t" P 7 xnJU) 'J $/>-1-2JJU<K— 

JU]-1-b KPdpv-3-^JU-4-(m-h 'JJUr$S)t?'JV>-2OH)-*>(80 mg 

, 0.18 mmo l)N ^t^-yp^EX^ >-1-#—JU(46 mg, 0.37 mmol)£EJlN"C\ 

mMmvumt(wi^tc ut, 5-[4-(4~7JU^" P 7 x —ju) t0/* 'J Vy-i-t 

JU<KxJU]-1-(2-b Kpdpvx Kdr^>)-3-p<^JU-4-(m-h 'JJUT^y)^1;^ 

>-2(1H)-^>(25 mg, 29%)^r#/c0 

ESIMS m/z: 480 (M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.21-1.48 (m, 2 

H), 1.53-1.66 (m, 2H), 1.89 (s, 3H), 2.22 (s, 3H), 2.55-3.23 (m, 3H), 

3.54-4.30 (m, 6H), 4.92-5.11 (m, 1H), 6.57-6.72 (m, 3H), 7.01-7.20 ( 

m, 5H), 7.78 (s, 1H), 7.89 (s, 1H). 

M609 56 
[0221] &T(Dik£>m&s HJiS^J3JC^i;T^Ufeo 

2-{4-(2, 5-VO P P 7 x — JUT7^ J)-5-[4-(4-7 JU* P 7 x —JU) >J v> 

-l-tJUtf-jW]-2-**V tT'J y>-1(2H)—r JU}-N-(x^1JU7.JU#x;u)77-fe 

h7$ K(-fb^tH); ESIMS m/z: 609 (M + H) + 

2-{4_(2-/7 p p-5-p< TJU7 n-JUT$ S )-5-[4-(4-7JU* P 7 x-JU) 



WO 2014/088085 110 PCT/JP2013/082763 

'J ^>-1-;bJU#-JU]-2-;tdpy e°'J ^>-1(2H) —r JV}-H-(JiT)UX)Ufc-)U 

)TiZ h7$ KHb£t)2); ESIMS m/z: 589 (M + H) + 

4-(2-^ • P-5-/fJl/7i-JU7$ J ^JU)-5-[4-(4-7 JU 

tn 7 x " JU) U ^>-1-;bJU#- JU] tf'J ^>-2(1H)-^>(jb^4); ES 

IMS m/z: 490 (M + H)+ 

2-{4-(2-^7 • P-5-p< ^JU7 x ~ JU7$ 7 )-5-[4-(4-7 JU^" • 7 x ~JU) 

'J ^>-1JU#_JU]-2-;t dp y H0|J^>-1(2HW JU} 7"te K— h U A(it^ 

^5); ESIMS m/z: 479 (M + H) + 

4-(2-^7 • P-5-p< ^JU7 x - JU7$ 7 )-5-[4-(4-7 JU:d" • 7 x ~JU) 'J *; 

>-1-;bJU#-JU]-1-(3-p< h dp •>> 7° • H°JU)H°'J ^>-2(1H)-^>(jb^6); 

ESIMS m/z: 512 (M + H)+ 

4-(2-^7 • P-5-p< ^JU7 x ~JU7$ 7 )-1-(s>£ • 7°P t°JUp< 51>'U)-5-[4-(4-

7 JU:* • 7 x " JU) U ^>-1-^ JU#" JU] tf U ^>-2(1 H)-^ >Hb£t)7) 

; ESIMS m/z: 494 (M + H)+ 

4-(2-^7 • U-5-?i TA7 x - JU7$ J • 7'>JUP< ^>/U)-5-[4-(4-7 

JU;* • 7 x " JU) U ^>-1-;b JU#- JU] tf U ^>-2(1 H)-^ ; 

ESIMS m/z: 508 (M + H)+ 

2— ({4— (2— ^7 • P-5-p< ^JU7 x ~ JU7$ J )-5-[4-(4-7 At • 7 x ~ JU) tf'* 

U ^>-1-^JU#-JU]-2-^dpv tf U ^-1 (2H)—T JU} ^JU)^l" =^P"f"V — JU-

4-^JU#>Itp<51JU(jb^9); ESIMS m/z: 579 (M + H) + 

4-(2-^7 • P-5-p< ^JU7 x " JU7$ 7 )—1 —[(3, 5-V* TA4 7 ̂  V-JU-4-

-f JU)^51JU]-5-[4-(4-7JU^-P7x ~JU) tf'* U $/ >-1-^ JU#—JU] tf <J V 

>-2(1H)-^>(jb£^10); ESIMS m/z: 549 (M + H) + 

4-(2-^ • P-5-p< ^JU7 x-JU7$ y)-1-(3,3-^p< hdp:>7°P t°JU)-5-[4-( 

4-7 At • 7 x " JU) U ^>-1-^ JU#" JU] tf U ^>-2(1 H)~t 

11); ESIMS m/z: 542 (M + H)+ 

3— ({4— (2— ^7 • P-5-p< ^JU7 x - JU7$ J )-5-[4-(4-7 At • 7 x ~ JU) tf'* 

U V>-1 JU# - JU]-2-^ dp 7 tf u *>*>-1 (2H)—T JU} ^ 51 JU)-1, 2,4~t^V~ 
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^7x/-JU-5(4H)-;t>Hb£t)12); ESIMS m/z: 538 (M + H) + 

[0222] (Z)-2-{4-(2-7 • P-5-p< ^JU7 x ~ JU7$ J )-5-[4-(4-7JU;t • 7 JL—JV) 

\J *>• y-1 - *j JUtf-JU]-2-:*- dp 7 tf U ^ >"1 (2H)—r JU}-N' -kh'P^>7 

KHb£t)13); ESIMS m/z: 512 (M + H) + 

1 -[ (5-tert-^^^U-l, 2,4~t *+t¥7 V-JU-3—f JU) * ̂ JU]-4-(2-7 • p-5 

-yf^7i-JU7$ y )-5-[4-(4-7J^P7i-JU) tf'*'J ̂ >-1-2] JU#-

JU]t0|J^>-2(1H)-^>(jb^14); ESIMS m/z: 578 (M + H) + 

4-(2-7 • P-5-p< ^JU7 x - JU7$ 7 )-5-[4-(4-7 JU^" • 7 x ~ JU) tf'* 'J V 

>-i-^ju#-ju]-i-[(5-p<51JU-r vdpHtv-ju-3—r JU)^JU]H0'J vy-2{ 

1H)-^>(jb£^15); ESIMS m/z: 535 (M + H) + 

4-(2-7 • p-5-* ̂ JU7 x - JU7$ y )-5-[4-(4-7 JU^" • 7 x ~ JU) tf'* U ^ 

>-1 JU#-JU]-1 -[ (5-^^ dp 7-4, b-V t K P -1, 2,4-* dpHJ VT V-JU-3 

—T JU)p<51JU]H0|J ^>-2(1H)-^>(jb^16); ESIMS m/z: 554 (M + H) + 

4-(2-7 • P-5-* ̂ JU7 x - JU7$ y )-5-[4-(4-7 JU^" P 7 x ~ JU) tf'* U ^ 

>-1-;bJU#-JU]-1-(2-^JU#'J y x^JU)^1; ̂ >-2(1H)-;t>Hbl^t)17); 

ESIMS m/z: 553 (M + H)+ 

4-(2-7 P P-5-p< ^JU7 x - JU7$ y )-5-[4-(4-7 JU^" P 7 x ~ JU) tf'* 'J V 

v-i-a JU#-JU]-I-[(I-* ̂ JU-IH—r $ y y-ju-2—r JU) * ̂ JU] tf u *>*>-
2(1H)-^>(jb£^18); ESIMS m/z: 534 (M + H) + 

4-{4-(2-7 P P-5-p< ^JU7 x - JU7$ y )-5-[4-(4-7 JU^" P 7 x ~ JU) tf'* 

U ^>-1-^JU#-JU]-2-^dp7H0|J ^>-1(2HWJU}7"7>- h U JUHb£ 

4^) 19); ESIMS m/z: 507 (M + H) + 

1-(2-{4-(2-7 P P-5-p< ^JU7 x - JU7$ y )-5-[4-(4-7 JU^" P 7 x ~ JU) tf 

^>-1-^JU#-JU]-2-^dpv tf "J ^>-1 (2H)—T JU} 7^-tz^JU) t°P U *>* 

V-2-*jJU#-MJJU(-fb£$l20); ESIMS m/z: 576 (M + H) + 

4-(2-7 P P-5-p< ^JU7 x - JU7$ y )-5-[4-(4-7 JU^" P 7 x ~ JU) tf'* U ^ 

>-1-^JU#~JU]-1-[(TL KP-2H-t°^>-4—TJU)p<51JU]H0U ^>-2( 

1H)-^>(jb£^22); ESIMS m/z: 538 (M + H) + 
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2-{4-(4-yjl/t n-2-t ̂ JU7 x — JU7$ J )-5-l4-(4-7• 7 JL—JV) tf 

V>-1-t)Jl>rf=Jl>]-2-t=>ry £°'J i?y-1(2H)—fJU}Tiz h - h 'JJUOfb 

£^23); ESIMS m/z: 463 (M + H) + 

3-({4-(4-y JUt D-2-/. TJU7 x — JU7$ J )-5-[4-(4-7JU:t • 7 JL—JV) tf 

^ U *>* >-1 -*j JU#- JUl-2-t dp 7 tf U ^ >-1 (2H)—T JU} 51 JU)-1, 2,4-* dp 

+f^7x/-JU-5(4H)-^>(jb^24); ESIMS m/z: 522 (M + H) + 

[0223] 2-{4-(4-7JU^"P-2-P<51JU7X- JU7$ 7 )-5-[4-(4-7JU^"P7X- JU) tf 

^>-1-^JU#-JU]-2-^dpvH°U ̂ >-1(2H)—C JUJBt^^JUOfb^* 

5); ESIMS m/z: 496 (M + H)+ 

2-{4-(4-7 JU^" P-2-p< ̂ JU7 x - JU7$ 7 )-5-[4-(4-7 Jit • 7 x ~ JU) tf 

^>-1-^JU#-JU]-2-^dpvH°U ̂ >-1(2H)—fJU}MlHb£t]26); ES 

IMS m/z: 482 (M + H)+ 

4-(4-7 JU^" P-2-p< ̂ JU7 x - JU7$ y )-5-[4-(4-7 JU^" • 7 x ~ JU) tf'* 'J 

^>-1-^ JU#-JU]-I-[(I-P< ̂ JU-IH—r $ y y-ju-2—r JU) * ̂ JU] tf u v 
>-2(1H)-^>(jb^27); ESIMS m/z: 518 (M + H) + 

4-{4-(4-7 JU^" P-2-.X 51JU7x^JU7'$ y )-5-[4- (4- 7 JU^" • 7 x ~ JU) tf 

^ U ^>-1-^ JU#_JU]-2-^dpy tf U ^>-1 (2H)—T JU} 7"^ >- h U JUOfb 

£^28); ESIMS m/z: 491 (M + H) + 

2-{4_(2-/7 p p-5-p< 51JU7x^JU7'$ y )-5-[4- (4- 7 JU^" • 7 x ~ JU) tf'* 

U ^>-1-^JU#-JU]-2-^dpvH°U ^>-1(2H)—(AUk^%29) 

; ESIMS m/z: 512 (M + H)+ 

2-{4-(^>S/JU7$ y)-5-[4-(4-7JU^"P 7 x-JU) tf'* U ^V-I-^JJU#— 

JU]-2-^dpVH0|J^>-1(2H)—(Jl}Tiz h-h U JUdb£t)31); ESIMS m/z: 

445 (M + H)+ 

2-{4-(^>iyJU7$ y)-5-[4-(4-7JU^"P 7 x-JU) tf'*'J ̂ >-1-^JU#-

JU]-2-^"dp V tf U ^>-1(2H)—f JU}Mitert-7>JUdb£t)32); ESIMS m/z: 

520 (M + H)+ 

3-({4-(^>^JU7$ y )-5-[4-(4-7JU^"P7X- JU) tf'*'J ̂ >-1-^JU#-
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JU]-2-**V Vy-M2W)-4 JU} ^TJU)-\,2, A-t^^T V~JU-b{4W)-

tyut^33); ESIMS m/z: 504 (M + H) + 

2- {4- (X > y JU y $ J)-5-[4- (4- 7 JU t • 7 x ~ JU) tf'J i/ >-1 - £ JU# -

;i/]-2-^^7 tf'J ̂ >-1 (2H)—f JUjlMC'fb ci4^)34); ESIMS m/z: 464 (M + H 

) + 

2-{4-(^>S?;U7$ y)-5-[4-(4-7Jl/^P7x-JU) tf^ "J ^>-1 -tiJUtf-

JUl-2-t*V¥ 'J ^>~1(2H) —(JU}-M~Ss7J Til bT< KGb£t)35); ESIM 

S m/z: 488 (M + H)+ 

£%0S 57 
[0224] i^TCD^b^tltts 

3-0 • P-4-(5-£ P P-2-y TJU7 J:-JUT$ J )-5~[4-(4-7JU;t P 7 x ~JU 

) *Jy-\-i3JU#-JUY\-{¥'j vy-3-4 JU^ h^v) tf u ^>-2(IH)-

7f->Ub£t)198); ESIMS m/z: 581 (M + H)+ 

3-0 P P-4-(5-^ P P-2-y TJUV x-JUT^. J )-5-[4~(4~7JU:t P 7 x ~JU 

)tf^'j y>-i-;bJU#-,iu]-i-[(5-;<^ju^ v++f-v/-;i/-3-^;i/)y hdpv] 

tf u ^>-2(1H)-^Xft^205); ESIMS m/z: 585 (M + H) + 

3-^7PP-4-(5-^PP-2-y TJU7 n-JUT$ J )-1-(v^P7°P £VM h^p 

v)-5-[4-(4~7 JU;t P 7 x -JU) £>* 'j ̂ >-1~£;U#-JUl tf'J ̂ >-2(1 H)-

^>({b£t!213); ESIMS m/z: 544 (M + H) + 

3->7 P P-4-(5~? p p-2-/ TJU7 x —JUT $ ^ )-5-[4-(4-7 JU# P 7iZJ^ 

) ij JU#-JU]-1 -(2-1 KP7*PV) tf lJ V>-2(1 H)-# 

>(fc£«23); ESIMS m/z: 548 (M + H) + 

3-0 P P-4-(5-£ P P-2-^ fJl7x ~JUT$ V )-5-[4~(4-7 JU# P 7 x -JU 

)tf^';^>-1-^JU#^JU]-1-[(x h7k KP7 7 >-2--f JU) ^ h^>]fc°'J 

v>-2(1H)-^->('(b^226); ESIMS m/z: 574 (M + H)+ 

3-^7 p p—4-(5—p p-2-^ 5^JU7 x ~ JU7 5 7 )~5-[3-(4-7 JU* P7xzjU 

)7if5^>-1-;bju#-ju]-1~(2-t: KP + ->I h^>)tf'J *;>-2(1H)-;fr> 

(4b£rt)233); ESIMS m/z: 506 (M + H)+ 
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4-[5-£PP-4-(5-£PP-2 ^JU7 x-JU7$ y)-1-(2-t KP + S>X hdp 

i>)-6-#drV-1,6-^t KP tf'J V-3-^J JU#—JU]-1-(4-7 JU# P 7 x^JU 

) £X^>-2-#>Mb£t)234); ESIMS m/z: 549 (M + H) + 

3-0 P P-4-(5-£ • n-2-/. ̂ JU7 x - JU7$ J )-5-[4-(4-7 JU# P 7 x ~JU 

)-4-t ^>-1-;bJU#-JU]-1-(2-t: KP + i/X h^>)H°'J^> 

-2(1H)-#>Mb£t)235); ESIMS m/z: 564 (M + H) + 

n«y 58 
[0225] VLTfOik-SMte. ^»yi2(C^i;T^L/co 

4-(4-7 JU# P-2-p< ̂ JU7 x - JU7$ J )-5-[4-(4-7 JU# P 7 JL—JV) U 

^V-l-aj^K-JUM-^JUtf'J ̂ >-2(1H)-#>Mb£t)36); ESIMS m/z: 

438 (M + H)+ 

4.(4-/7 p p-2-p< ^JU7 x - JU7$ J )-5-[4-(4-7 JU# P 7 x- JU) U $/ 

>-1-^JU#-JU]-1-p<5l>'UH0|J ^>-2(1H)-#>Mb£t)37); ESIMS m/z: 45 

4 (M + H)+ 

1-(*>£ P 7°P t°JUp< 51JU)-3-7 JU# P-4-(4-7 JU# P-2-p< ̂ JU7 x ~ JU7 

$ y)-5-[4-(4-7JU#P7x-JU)£X'J ̂ >-1-^JU#-JU]t°U ̂ >-2(1 H) 

-# > Mb£t)38); ESIMS m/z: 496 (M + H) + 

3-0 P P-4-(2-£ P P-4-7JU# P-5-p< ^JU7 x - JU7$ J )-5-[4-(4-7 JU 

# P 7 x " JU) U JU# - JU]-1-p< ^JU tf U ^>-2(1 H)-# > (<b 

£^41); ESIMS m/z: 506 (M + H) + 

3-^7 P P-5-[4-(4-7 JU# P 7 x - JU) t?'* U JU#—JU]-4-(4-p< h 

dr^>7x "JU7$ y)-1-P< ^JUlfU ̂ >-2(1H)-#>(jb^44); ESIMS m/z: 

470 (M + H)+ 

3-0 P P-5-[4-(4-7 JU# P 7 x - JU) t?'* 'J i/>-1 -*j JU#—JU]- 1-* ̂ JU-

4-(t°U ^>"4—TJU7$ 7) t°U ^>-2(1 H)-#>(jb£^45); ESIMS m/z: 44 

1 (M + H)+ 

3-0 P P-5-[4-(4-7 JU# P 7 x - JU) t?'* U $/ JU#—JU]-4-(3-* h 

dr^>7x "JU7$ y)-1-P< ^JUlfU ̂ >-2(1H)-#>(jb^46); ESIMS m/z: 
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470 (M + H)+ 

3-0 • P-5-[4-(4-7JU# • 7 x —JU) If'* U V V-1-^JJ1/7K—JU]-4-(2-p< S 

^r<>7x 5 y H-p^JUtf U S/V-2(1H)-#>Mb*n^47); ESIMS m/z: 

470 (M + H)+ 

3-0 • n-4-{i/0 • 7°P ^JUTSJ )-5-[4-(4-7MP7X-JI/) tf'* 'J 

-1-^;U#-jU]-1-p<5l>ll/t0,J^>-2(1H)-7|->('(b^48); ESIMS m/z: 404 

(M + H) + 

3-0 • P-5-[4-(4-7JU# P 7 x —JU) £°^< 'J 5s>-1-J]JI/<fi—JI/]-1-* TJU-4 

—[4— ( S 'J 7JU#Pp< h^»7i-JUTS. J ]lf'j v>-2(1H)-#X'(b^49 

); ESIMS m/z: 524 (M + H)+ 

3-0 P P-4-(2, 5-*?/. h 4r*>7 x -JUT S J )-5-[4-(4-7 JU# P 7 x -JU) tf 

^ [J *jy-\-t}JUtf-JU>1->l TJUtZV ^>-2(1H)-#Xfc£rtl51); ESIMS m 

/z: 500 (M + H)+ 

3-^ P P-5-[4-(4-7JU# P 7 JL—JU) tf'* 'J v V-1-2J JU#—JU]-1~P< ^JU-4 

-(If'J^>-3—rJU7$y)t0|;^'>-2(1H)-#X{b^rtl52); ESIMS m/z: 441 

(M + H)+ 

3-0 P P-4-(4-£ P P-2-p< TJUy x "JUT7^: J )-\-*/0 • 7°P tfJU-5-[4-(4 

-7JU#P7 x —JU) If'* "J ^V-I-^JU#— JU]tf 'J v>-2(1H)-#X^b^5 

3); ESIMS m/z: 514 (M + H)+ 

3-0 P P-4-(2,4-v 7 JU# ny^~ JUTS 7 )-5-[4-(4-7 JU* • 7 x - JU) tf 

'*yS/y-1-ybJU#-JU]-1-^JUt?l>S>*V-2(1H)-#X4b-&$l54); ESIMS m 

/z: 476 (M + H)+ 

3-0 UU-y-isO P7°P tfJU-5-[4-(4-7JU#P7 x ~JU) lf'*,J v>-1-;frJU 

#-;i/]-4-(4-^ Kdpi/7x-JU7$ y)lf 'J$/V-2(1H)-#X<b-£tl55); ES 

IMS m/z: 496 (M + H)+ 

[0226] 3-0 P P-5-[4-(4-7 JU# P 7 X. — JU) If'* 'J Vy-l-t) JU^-JU]-1-?< TJU-4 

-[2-( K "J 7JU#P* b^r^)y JL-JUTS y]t°>) ^>-2(1H)-#X4b^t)56 

); ESIMS m/z: 524 (M + H)+ 
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3-0 • P-4-(5-0 • U-2-^ Kdp->7 x ~ JU7$ J )-5-[4-(4-7 JU# • 7 i — 

JU)£X'J iyy-1-tUU^-JU]-1-/TA^'J ^>-2(1H)-#>(jb^57); ES 

IMS m/z: 504 (M + H)+ 

3-0 • P-4-(2-£ • P-5-p< ^JU7 x-JU7$ 7 )-1-*>£ p 7°P tfJU-5-[4-(4 

-7 JU# • 7 x " JU) U ^>-1-^ JU#_JU] tf U ^>-2(1 H)-# >Mbl^t)5 

8); ESIMS m/z: 514 (M + H)+ 

3-0 • P-5-[4-(4-7 JU# • 7 x - JU) tf'* U V-1-2J JU#—JU]-1-* ̂ JU-4 

-(2,4,5-h U 7JU#P7x-JU7$y)H°'J^>-2(1H)-#>Mb^t]59); ESI 

MS m/z: 494 (M + H)+ 

3-0 • U-1-*>0 • 7°P t°JU-4-(2, 5-i/^i hdpi>7 x "JU 7$ ̂ )-5-[4-(4-7 

JU# P 7 x " JU) tf'* U ^>-1-^ JU#" JU] tf U ^>-2(1 H)-# >Mb^t)60); 

ESIMS m/z: 526 (M + H)+ 

3-0 P P-4-(5-£ P P-2,4-:yp< Kdp->7 x~JU7$ J )-5-[4-(4-7 JU# P 7 

x-JU)£X'J ^>-1-^JU#-JU]-1-p<5lJUH0U ^>-2(1H)-#>(jb^61) 

; ESIMS m/z: 534 (M + H)+ 

4— {3—^7 p P-5-[4-(4-7 JU# P 7 x - JU) tf'* U ^>-1-^ JU#-JU]-1-p< T 

JU-2-# dp V-1, 2-V t: KP tf u ^>-4—TJU7$ - K UJU Mbl^t)62 

); ESIMS m/z: 465 (M + H)+ 

3-0 P U-4-(2,4-i/y. Kdpi>7x- JU7$ y)-5-[4-(4-7JU#P 7 x-JU) tf 

^>-1-^JU#-JU]-1-p<5lJUH0|J ^>-2(1H)-#>(jb^63); ESIMS m 

/z: 500 (M + H)+ 

3-0 P P-4-{3-^ P P-5-[4-(4-7 JU# P 7 x ~ JU) tf'* 'J ^>-1-^ JU#—JU 

]-1-p<5lJU-2-#dpv-1,2-^H KP tf U i/y-4-'(JITS J}^<yV- K U JU( 

'fb'n^64); ESIMS m/z: 499 (M + H) + 

3-0 P P-4-(4-£ P P^V^JUZ^ J )-5-[4-(4-7 JU# P 7 x ~ JU) tf'* 'J V 

>-1-^JU#-JU]-1-p<5lJUH0|J ^>-2(1H)-#>(jb^65); ESIMS m/z: 48 

8 (M + H)+ 

4— {3—^7 p P-5-[4-(4-7 JU# P 7 x - JU) tf'* U V-1-*J JU#—JU]-1-* T 
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ju-2-#drV-i,2-^t KP tf :y>-4—r JU:P$ y }-3-7JU#P^> V- K u 

JUdb^t)66); ESIMS m/z: 483 (M + H) + 

2-0 P P-4-{3-^ P P-5-[4-(4-7 JU# P 7 x ~ JU) tf'* 'J JU#—JU 

M-^JU^-^dpV-l^-^t KP tf U ^>-4—TJU7$ y}^>V- K U JU( 

lb^t)67); ESIMS m/z: 499 (M + H) + 

3-0 P U-4-(3,4-V)L Kdpi>7 x- JU7$ y)-5-[4-(4-7JU#P 7 x-JU) tf 

^V-l-^JU^-JUl-l-^JUeU ^>-2(1H)-#>Mbl^t)68); ESIMS m 

/z: 500 (M + H)+ 

[0227] 3-0 P P-4-(2-7JU#P-4-p< K dp:> 7 X ~ JU7 $ y )-5-[4-(4-7 JU# P 7 X 

-JU)t°^U ̂ >-1-^JU#-JU]-1-p<5lJUH0U ̂ >-2(1H)-#>Mb^t)69); 

ESIMS m/z: 488 (M + H)+ 

3-0 P U-y-i/O P 7°P t°JU-5-[4-(4-7JU#P 7 x- JU) tf'* 'J i/>-1 

#—JU]-4-(2,4, 5- K U 7JU#P7x- JU7$ 7 ) t°U ^>-2(1H)-#>(jb^r 

^70); ESIMS m/z: 520 (M + H) + 

3-0 P P-1-*>£ P 7°P tf JU—4— (2,4-^7 JU# P 7 x ~ JU7$ J )-5-[4-(4-7 

JU# P 7 x " JU) tf'* U ^>-1-^JU#_ JU] tf'J ^>-2(1H)-#>(jb^71); 

ESIMS m/z: 502 (M + H)+ 

3-0 P P-4-(5-£ P P-2-p< ^JU7 x-JU7$ J )-\-*/0 P 7°P tfJU-5-[4-(4 

-7 JU# P 7 x " JU) tf'* U *>*>-1-2) JU#-JU] tf U ^>-2(1 H)-# 

2); ESIMS m/z: 514 (M + H)+ 

3-0 P U-y-i/O P 7°P t°JU-5-[4-(4-7JU#P 7 x- JU) tf'* 'J i/>-1 

#-JU]-4-(4-* Kdr^>-2-p<51JU7x-JU7$ -/ ) tf 'J ^>-2(1 H)-# > 

^73); ESIMS m/z: 510 (M + H) + 

3-0 P P-4-(4-7 JU# P-3-p< ^JU7 x - JU7$ 7 )-5-[4-(4-7 JU# P 7 x ~ 

JU)tf'*lJ ^>-1-^JU#-JU]-1-p<5lJUH0U ^>-2(1H)-#>(jb^75); ES 

IMS m/z: 472 (M + H)+ 

3-0 P P-4-(2, b-V* ^JU7 x - JU7$ 7 )-5-[4-(4-7 JU# P 7 x ~ JU) tf'* 

U ^>-1-^JU#-JU]-1-p<5lJUH0|J ^>-2(1H)-#>(jb^76); ESIMS m/z 
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: 468 (M + H) + 

3-0 • P-4-[4-($/7 JU# h dp:>) 7 JL—JVJ7 S. J ]-5-[4-(4-7 JU# P 7 

i-JU)£X'J ̂ >-1-^JU/K-JU]-1-^^JUtr'J ̂ >-2(1H)-#>(jb^77) 

; ESIMS m/z: 506 (M + H)+ 

3-0 P P-5-[4-(4-7 JU# P 7 x - JU) 'J Vy~\~t JU#-JU]-4-(4—f V 

7°P#dp^7x "JU7$ y)-1-P<5lJUH0|J ^>-2(1 H)-# > Mbl^t)78); ESIM 

S m/z: 498 (M + H)+ 

3-0 P P-4-(4-x h dp->7 x - JU7$ J )-5-[4-(4-7 JU# P 7 x ~ JU) U 

^V-l-^JU^-JUl-l-^^JUeU ̂ >-2(1H)-#>(jb^79); ESIMS m/z: 

484 (M + H)+ 

3-0 P P-4-(2,4-V* ^JU7 x - JU7$ 7 )-5-[4-(4-7 JU# P 7 x ~ JU) 

U ^V-l-^JU^-JUl-l-^^JUeU ̂ >-2(1H)-#>(jb^80); ESIMS m/z 

: 468 (M + H) + 

3-0 P P-4-(2, 5-^7 JU# P 7 x - JU7$ 7 )-5-[4-(4-7 JU# P 7 x ~ JU) tf 

^V-l-^JU^-JUl-l-^JUeU ̂ >-2(1H)-#>(jb^82); ESIMS m 

/z: 476 (M + H)+ 

3-0 P P-5-[4-(4-7 JU# P 7 x - JU) U VJU#-JU]-4-(5-p< h 

dp^>-2-^^JU7x-JU7$ y)-1-P<5lJUH0|J ^>-2(1H)-#>(jb^83); E 

SIMS m/z: 484 (M + H)+ 

[0228] 3-^PP-4-(4-^PP-3-^ h dp:> 7 x-JU7 $ y )-1-(:>^ P 7°P t°JUp< 

JU)-5-[4-(4-7 JU# P 7 x " JU) U ^>-1-;b JU#_ JU] tf U ^>-2(1 H)-

#>Mb^t)84); ESIMS m/z: 544 (M + H) + 

3-0 P P-1-d>^ P 7°P t°JUp< 51JU)-4-(4-7 JU# P-2-p< ̂ JU7 x ~ JU7$ 

j )-5-[4-(4-7 JU# P 7 x " JU) U ^>-1-^ JU#-JU] tf U ^>-2(1 H)-

#>Mb^t)85); ESIMS m/z: 512 (M + H) + 

3-0 P P-4-(3,4-^7 JU# P 7 x - JU7 $ J )-5-[4-(4-7 JU# P 7 x ~ JU) tf 

^>-1-^JU#-JU]-1-p<5lJUH0|J ^>-2(1H)-#>(jb^86); ESIMS m 

/z: 476 (M + H)+ 
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3-0 P P-4-(3,4-v7 TA1 JL-ATS J )-5-[4-(4-7 JU# P 7 x - JU) tf'* 

•J V V-1 •~t) Atf-Al-l-* TA tf II v >-2(1 H)-# > Mb^t)87); ESIMS m/z 

: 468 (M + H)+ 

3-0 p p-4-(4-£ P P-3-^ S dp:> 7 x - AT S J )-5-[4-(4-7 JU# P 7 x ~ 

A) U v>-2(1H)-#>Ub^tl88); ES 

IMS m/z: 504 (M + H)+ 

3-/7 p p_4_(4_7 p-3-p( h^rv7xzjb7$y )-5-[4-(4-7 JU# P 7 x 

- JU) t0'* ]J ^ >-1-;b JU#-JU]-1-p< TA tf'J ^ >-2(1 H)-# >Mb^)89); 

ESIMS m/z: 488 (M + H)+ 

3-t P P-4-(2, 3-S/ 7 At P 7 x ~ JU7 5 J )-5-[4-(4-7 JU# P 7 x-A) tf 

i/*>-1-^JU/K^JU]-1-^^JUe'J^V-2(1H)-#>ak-&tl90); ESIMS m 

/z: 476 (M + H)+ 

3_/7 p p-5-[4-(4-^7;u# P 7 x ~ JU) fcT'* 'J v >-1-^3JU#" JU]-1-P< ^JU-4 
-[4-(^51JU51#)7x-JU77$ J ]£°V S/>-2(1H)-#>('fb^91); ESIMS m 

/z: 486 (M + H)+ 

3- ̂  P P -4- (3- 7 JU# P -4-S dp v 7 x ~ JU 7 $ 7 ) -5-[4- (4- 7 JU# P 7 x 

-JU) t0^'J VV-I-^JUTK-JUI-I-^^JUI^'J 5/V-2(1H)-#>('(b^92); 

ESIMS m/z: 488 (M + H)+ 

3-0 P P-5-[4-(4-7JU#P 7x "JU) If"* V v >-1-^} JU#~ JU]-4-(4-^ h 

**>-3-p< ^JU7 x ~ AT S y )-1-y ^JU b° U V V-2(1H)-# > (fc^93); E 

SIMS m/z: 484 (M + H)+ 

3-yPt-l-y^ P7°P tfJU-4-(4-7JU#P-2-p< 3^JU7 x ~ JU7$ J )-5-[4-

(4-7JU#P 7 x - JU) V v>-1-±)JU#^JU]b0|J ^>-2(1H)-#>Mb"n 

tl94); ESIMS m/z: 542 (M + H)+ 

3-{3-^ p p-5-[4-(4-7 JU# P 7 x " JU) £/* ij ^>-1-;b JU#~ JU]-1-^ 

JU-2-# dp V-1, 2-i/ b KPb°'J Vy-4-4 ATS J }^<yV- S 'J JUMbcHW 

); ESIMS m/z: 465 (M + H)+ 

4-{3-^7 P P-5-[4-(4-7 JU# P 7 x ~ JU) tf'* \) ^y-]-±) JU/K-JU]-1-* T 
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A-2-t*V~\,2-V\l K • tf 'J Vy~4~4 ATS J}0 OU — K U JUdb^96 

); ESIMS m/z: 490 (M + H)+ 

[0229] 4-{3-^ • P-5-[4-(4-7 JU# • 7 JL—A) t?'* U JU#-JU]-1-p< T 

A-2-t*V-\,2~V\l KP t°'J ^>-4—f JU7$ 7 }-2, 5-^7 JU# P^> V'-

K U JUdb^t)97); ESIMS m/z: 501 (M + H) + 

5-{3-^ • P-5-[4-(4-7 JU# • 7 JL—A) t?'* U JU#-JU]-1-p< 51 

JU-2-#dpy-1,2-^t: KP t°'J ^>-4—T JU7$ 7 }-2-p< V- K U JU 

Mb^t)98); ESIMS m/z: 479 (M + H) + 

2- {3—^7 P P-5-[4-(4-7 At P 7 JL—A) t?'* U JU#-JU]-1-p< 51 

JU-2-#dpy-1,2-^t: KP b°U Vy-4-4 ATS J}s<yV- K UJU Mbl^t)99 

); ESIMS m/z: 465 (M + H)+ 

4— {3—^7 p p-5-[4-(4-7 At P 7 JL—A) t?'* U */>-!-ft JU#-JU]-1-p< 51 

JU-2-#dpy-1,2-^t: KPb8|J ^>-4—T JU7$ J }-3-JiTA^<yV- K U A 

Mb^t)101); ESIMS m/z: 493 (M + H) + 

3-0 P P-4-(2-7 At P-4-p< ^JU7 x ~ AT S J )-5-[4-(4-7 At P7i-

JU) t°'*'J Vy-1-tlA^-A]-1-/TA^0lJ ^>-2(1H)-#>(jb^102); E 

SIMS m/z: 472 (M + H)+ 

2- {3—^7 P P-5-[4-(4-7 At P 7 JL—A) t?'* U JU#-JU]-1-p< 51 

JU-2-#dpy-1,2-^t: KP b°U Vy-4 -4ATSJ}-4-*TAs<yV- K <J A 

Mb^t)104); ESIMS m/z: 479 (M + H) + 

3-0 P P-4-(2, 3-iy* TAO JL—ATS J )-5-[4-(4-7 At P 7 JL—A) t?'* 

U ^V-l-^JU^-JUM-^JUb'J ^>-2(1H)-#>(jb^105); ESIMS m/ 

z: 468 (M + H)+ 

3-^7 P P-4-(2, 2-^7 JU# P^> x/[d][1, 3]dp V-JU-5—TJU7$ 7 )-5-

[4-(4-7jU#P7x- JU) b°'*lJ ^>-1-^JU#-JU]-1-p<5lJUb0|J ^>-2(1H 

)~t y (jbcT^I 06); ESIMS m/z: 520 (M + H) + 

3-0 P P-4-(2, 3-V tl KP-1H—T >^>-5—T JU7$ 7 )-5-[4-(4-7 At P 7 

i"JU) t°'*'J ^>-1-^JU#-JU]-1-p<5lJUb0U ^>-2(1H)-#>(jb^107 
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); ESIMS m/z: 480 (M + H)+ 

3-0 • P-4-(4-X51JU7 x ~ JU7$ y )-5-[4-(4-7Jit • 7 x ~ JU) t?'* 'J V 

V-l-^JU^-JUM-^JUb'J ^>-2(1H)-#>(jb^108); ESIMS m/z: 4 

68 (M + H)+ 

4-{3-^ • P-5-[4-(4-7 JU# • 7 x - JU) If* 'J Vy~\~t JU#-JU]-1-p< T 

Jl-2-t^rV~\,2-V\l K • tf U ^>-4—T JU7$ 7 }-2-7JU#P^> V - K U 

JUdb^t)109); ESIMS m/z: 483 (M + H) + 

4— {3—^7 p p-5-[4-(4-7 Jit • 7 x - JU) tf'* U ^>-1-^ JU#-JU]-1-p< T 

JU-2-#drV-1,2-^b KP t°'J ^>-4—TJU7$ y}-2, 6-^7 JU#P^>7-

K 'J JU(jb-n^l 10); ESIMS m/z: 501 (M + H) + 

[0230] 4-{3-^7 p p-5-[4-(4-7 Jit P 7 x ~ JU) t?'* 'J Vy~\~t JU#-JU]-1-p< T 

Jl-2-t5rV-\,2-V\l KPb°'J i/y-4-4 JU7S J}-2-( K U 7JU#P^^JU) 

/<yy- K U JU(jb-n^l 12); ESIMS m/z: 533 (M + H) + 

3-0 P P-5-[4-(4-7 Jit P 7 x - JU) t?'* 'J Vy~\~t JU#-JU]-1-p< ^JU-4 

-l4-{*T)lTt)-3-{ K U 7JU#P^^JU)7x "JU7$ 7 ]b°U Vy-2(1H)~ 

ty(ib^113); ESIMS m/z: 554 (M + H) + 

3-0 P P-5-[4-(4-7 Jit P 7 x - JU) t?'* 'J Vy-1~t) JU#-JU]-1-p< ^JU-4 

-[4-( K U 7JU#P^^JU)7x "JU7$ 7 ]b°U V >-2(1 W)~t > Mb^rtH14) 

; ESIMS m/z: 508 (M + H)+ 

3-0 P P-5-[4-(4-7 Jit P 7 x - JU) t?'* 'J Vy-1~t) JU#-JU]-4-(4—f V 

7°P t°JU7x-JU7$ S)-1-/TJl£0>J ^>-2(1H)-#>(jb^115); ESIMS 

m/z: 482 (M + H)+ 

5-0 P P-2-{3-^ P P-5-[4-(4-7 Jit P 7 x ~ JU) t?'* 'J Vy-\~t)Jlt<—Jl 

~\-\-*T)l~2-t*V-\,2-V\l KP t°'J i/y-4-'(JITS J}s<yV- K U JU( 

lb^t)116); ESIMS m/z: 499 (M + H) + 

4-0 P P-3-{3-^ P P-5-[4-(4-7 Jit P 7 x ~ JU) t?'* 'J Vy-\~t)Jlt<—Jl 

~\-\-*T)l~2-t*V-\,2-V\l KP b°U Vy-4-4 )lTSJ}^<ysJ- K U JU( 

lb^t)117); ESIMS m/z: 499 (M + H) + 
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3_/7 p p-4-(2-7 JU# P-5-* ̂ JU7 x " JU7$ 7 )-5-[4-(4-7 JU# P 7 i-

JU) 'J ^ >-1 - tl JU # " JU ]-1 - p< T JU tf 'J ^ >-2 (1H) •-# > Ub^tl 118); E 

SIMS m/z: 472 (M + H) + 

3-£ P P-4-(5-£ P P-2-7MP7X-^7$ ;)-5-[4-(4-7J^P7X-

JU) tr^'J ̂ V-l-AJU/K-JUiM-^JUkr1; ̂ >-2(1H)-#VMb^]119); E 

SIMS m/z: 492 (M + H)+ 

3-^7 P P-5-[4-(4-7 JU# P 7 x - JU) 'J Vy-\-% JU<K-JU]-1-* ^JU-4 

-[4-(p< ^JU^JUTK—JU)-3-( h U 7JU#Pp<^JU)7x "JU7$ y]b°'J $/>-

2(1H)-#>(jb^122); ESIMS m/z: 586 (M + H) + 

3~0 p p-4-[3-£ P P-4-U ̂ JU7JU#-JU) 7 x-JU7$ J ]-5-[4-(4-7 JU 

#P7 x-JU)^'J ̂ >-1-^JU#-JU]-1-y ̂ JUtf'J ^>-2(1H)-#V(Xb 

£•$1123); ESIMS m/z: 552 (M + H) + 

3_/7 p p_4_(5_7>/[/^ p_2-p< ^^7 x "JU7$ J )-5-[4-(4-7 JU# P 7 x -

JU) 'j -1 - £ JU #" JU ]-1 - JU tf 'J ^ >-2 (1H) -#> Mb^tH 26); E 

SIMS m/z: 472 (M + H)+ 

3-0 P P-4-(2-£ P P-5-7 JU# P 7 x ~ JUT S J )-5-[4-(4-7 JU# P 7 x — 

JU)exg^>-1-^JU#-JU]-I*^JU tfi>v>-2(IH)-#>Ub^tii27); ES 

IMS m/z: 492 (M + H)+ 

3-0 P P-4-[2-7 JU# P-4-U 7 x ~ JU7$ J ]-5-[4-(4-7 JU# P 

7 x - JU) bx 'J vy-\-t JU#_JU]-I ^JU tf 'j S;>-2(IH)-# >Mb£t)i2 

8); ESIMS m/z: 504 (M + H)+ 

[0231 ] 3-{3-^PP-5-[4-(4-7 JU# P 7 x ~ JU) ]J S/ >-1 -*J JU*K-JU]-1 - * f-

JU-2-#dp-y-1,2-^ t KP tf U ^>-4—f JU7$ 7 }-4-p< ^JU^> V- h 'J JU 

Mb£t)129); ESIMS m/z: 479 (M + H) + 

2-{3-0 P P-5-[4-(4-7 JU# P 7 x - JU) tf^ 'J Vy-\-% JU#-JU]-1-^ T 

JU-2-#dpy-l,2-^ t KP tf "J ^>-4--< JU7$ 7 }-4-7JU#P^>X/^ K U 

JUMb^131); ESIMS m/z: 483 (M + H) + 

2-{3-^> P P-5-[4-(4-7 JU# P 7 x " JU) >J Vy~\~t JU#-JU]-1-P< T 
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JU-2-#df 7-1,2-^t: KP £°'J Vy-4-'fJUT S J }-5-^ TJU^y SJ- K 'J JU 

(^£^132); ESIMS m/z: 479 (M + H) + 

5-{3~0 P P-5-[4-(4-7 JU# P 7 x ~ JU) l) Vy-\~ts JU#-JU]-1-* T 

)U-2-**V-\,l-V\l KP t°'J Vy-4-4 JUTS J}-2-(*T)U3-X)'<yV-

K'JJUMb^tJ 133); ESIMS m/z: 511 (M + H) + 

3-{3-^ P P-5-[4-(4-7 JU# P 7 x ~ JU) l) Vy-\-% JU#XJU]-1-* T 

JU-2-# =£7-1,2-2/11 KP tf1; $/>-4-'f JUTS J }-4-(*/7JU# P p< K^ri>) 

s<yV- h 'J JUMk-g-tn34); ESIMS m/z: 531 (M + H) + 

3-0 P P-1-x^JU-4-(4-7 JU* U-2-/TJU7 JL-JUTS J )-5-[4-(4-7 JU 

# P 7 X - JU) U Vy-\ -t)JUtf-JU] tf U */y-2(] H)-# >Mb£t)135); 

ESIMS m/z: 486 (M + H)+ 

3-0 P P-4-(4-£ p p-2-/ ̂ JU7 x - JUT S J )-1-X^JU-5-[4-(4-7 JU# 

P 7 x "JU) U ^>-1-^JU#"JU] t°'J ^>-2(1H)-# VUb£t)136); ES 

IMS m/z: 502 (M + H)+ 

3-0 P P-4-(5-£ P P-2-p< TJU7 x—JUTS J )-1-X^JU-5-[4-(4-7 JU# 

P 7 x "JU) U ^>-1-^JU#"JU] t°'J ^>-2(1H)-#y Uk^137); ES 

IMS m/z: 502 (M + H)+ 

3-0 • P-1-X51 JU-5-[4-(4-7 JU# P 7 x —JU) t0/>< 'J V-1-*J JU#xJU]-4 

-(4-^ Kdr^>-2-p<5lJU7x-JU7$y)eiJ^>-2(1H)-#>(^b^138); E 

SIMS m/z: 498 (M + H)+ 

3-0 P P-4-(2,4-5x7 JU# P 7 x ~ JUT S J )-1-X^JU-5-[4-(4-7 JU# P 7 

x-JU)b°^l>l^>-1-^JU#xJU]b0|;^>-2(1H)-#>(^b^139); ESIMS 

m/z: 490 (M + H) + 

3-0 PP-4-(4-7JU#P-2-y ^JU7x —JUTS J )-5-[4-(4-7 JU# P 7 x ~ 

JU) fc^'J ^>-1-^JU#^JU]-1-(2-p< hdfi/X^JU) kf'J ^>-2(1H)-#>( 

lb£t)140); ESIMS m/z: 516 (M + H) + 

3-0 P P-4-(4-0 P P-2-/ T)U7 x—JUT S J )-5-[4-(4-7 JU# P 7 x ~ JU 

) fcf/* U V>-1 JU#-JU]-1 -{2-* K dp*/xTJU) b° 'J Vy-2(1H)-# > {it 
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^141); ESIMS m/z: 532 (M + H) + 

[0232] 3-0 • U-4-(5~0 • n-2-* ̂ JU7 x ~ JU7$ J )-5-[4-(4-7 JU# • 7 x — JU 

) *>*V-1-£JU/K^JU]-1-(2-p< K^>X^JU)t°U ̂>-2(1H)-#>Ub 

£•$1142); ESIMS m/z: 532 (M + H) + 

3-0 • P-5-[4-(4-7 JU# P 7 x - JU) tf'* 'J VJU<K—JU]-4-(4-^ K 

^JU7x~JU7$ y)-1-(2-p< S^rS/X^JU) tf'J ^>-2(1H)-#>( 

fc£$]143); ESIMS m/z: 528 (M + H) + 

3-0 P P-4-[2-7 JU# P-4-(y ^JUTJU^XJU) 7 x ~ JUT7 $ J ]-5-[4-(4-7 

JU# P 7 x - JU) U v>-1-^ JU<K-JU]-1-* ^JU tf U $/*y-2(1H)-# >( 

lb£$)145); ESIMS m/z: 536 (M + H) + 

5-{3-^ P P-5-[4-(4-7 JU# P 7 x " JU) 'J Vy-\-% JU#-JU]-1-^ T 

JU-2-#dpv-1,2-2/b K P tf "J ^>-4—f JU7$ y M-U^JUTJU^xjU)^ 

>7"~ K >J JUUbni$Jl46); ESIMS m/z: 543 (M + H)+ 

2-0 P P-5-{3-0 P P-5-[4-(4-7JU# P 7 x ~ JU) bX ]J SSy-l-jjJI/tf—)!/ 

]-1-^^JU-2-#^rV-1,2-^b KP t° 'J V>-4~4 AT7 < y }^<yK 'JJU( 

^£$147); ESIMS m/z: 499 (M + H) + 

3-{3-7 P P-5-[4-(4-7 JU# P 7 x " JU) t?* 'J Vy-\-~h JU#-JU]-1-^ T 

JU-2-#dpV-1,2-^ t: K P tf 'J ^V-4-< JU7$ y }-4-7JU#P^<>Vx K 'J 

JUdb£$)148); ESIMS m/z: 483 (M + H) + 

2-{3—^7 P P-5-[4-(4-7 JU# P 7 x " JU) 'J Vy-\-~h JU#-JU]-1-y T 

JU-2-# dp y-1, 2-V t; KPlf'J ^>-4—T JU7$ 7 }-4-( K U 7JU#PP< ^JU) 

y<yV- K 'J JUMb£$]149); ESIMS m/z: 533 (M + H) + 

2-{3-^PP-5-[4-(4-7JU#P7x-JU)bX 'J S/V-1-* JU#-JU]-1-p< ^ 

JU-2-#dpy-1,2-^ t; K P tf 'J y>-4—T JU7^ y }-5-7JU#P^<>y'- K 'J 

JUdb£$)150); ESIMS m/z: 483 (M + H) + 

3-0 PP-4-(4-7JU#P-2-p<51JU7x-JUTS J )-5-[4-(4-7 JU# P 7 x ~ 

ju)tf^'j ̂ y-i-tuu^-jui-i-C^'j Vy-3-4JU^TJU)t°>j *jy-2(1H)-

#>Mb£$)151); ESIMS m/z: 549 (M + H) + 
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3-^7 • P-4-(4~£ P a-2-/TA7 x —JUj7 $ J )-5-[4-(4-7 JU# P 7 x XJU 

) fcf/* <J v >-1-;fa JU#XJU]-1~( tf 'J V>-3-4 A* JU) tf 'J ->*>-2(1 H)-# 

>Mb£$)152); ESIMS m/z: 565 (M + H)+ 

3-£ P P-4-(5-£ P P-2-p< ^JU7 x ~ JU7$ -/ )-5-[4-(4-7 JU# P 7 x — JU 

) tf ^ >J y >-1-;b JU#xJU]-1~(tf 'J $/ >-3-1- JU * f - JU) tf 'J y >-2(1 H)-# 

>Mb£tl153); ESIMS m/z: 565 (M + H) + 

[0233] 3~? P P-4-(2,4-S/7 JU# P 7 x ~ JUT7 $ ^ )-5-[4-(4-7 JU# P 7 x ~ JU) tf 

^1 j v y -1 - t> J u # - J u ] •-1 - (tf1j v y - 3 •-4 J U * ̂  J U ) tf1) v >- 2 (1 H ) •- # > ( 

4b£$l 155); ESIMS m/z: 553 (M + H) + 

2-{3-0 P P-5-[4-(4-7JU#P7 x "JU) tf/*'J $/ >-1-A JU#~ JU]-W 

JU-2-#^V-1,2-$/fc; KP tf'J "yy-A-4 )V7S K 'J 7JU#PP< 

$/)/*>V- K U JUMb£$I156); ESIMS m/z: 549 (M + H)+ 

3-<> P P-4-(4-7 JU# P-2-^ ^JU7 x — JU7$ y )-1-(2-7 JU# P X^JU)-5 

-[4-(4-7 JU# P 7 xnJU) tfX U 2/>-1-^J JU#—JU] tf 'J 2/>-2(1H)-# > ( 

4b£$)158); ESIMS m/z: 504 (M + H) + 

3-^7 p p-4-(4-£ P P-2-y ^JU7 x ~ JU7$ J )-1-(2-7 JU# PX^JU)-5-[ 

4-(4-7 JU# P 7 x ~ JU) tf •^* lJ v >-1 JU#—JU] tf 'J V >-2(1H)•-# > Mb 

£$1159); ESIMS m/z: 520 (M + H)+ 

3-0 P P-1-(2-7 JU# P X^JU)-5-[4-(4-7 JU# P 7 x " JU) fcf'* 'J 2/>-1-

t JU#- JU]-4-(4-^ K v-2-p< 51 JU 7 x ~ JU7 $ y ) tf U v >-2(1H)-# > ( 

fc£tl161); ESIMS m/z: 516 (M + H) + 

3-^7 p p-4-(2,4-S/7 JU# P 7 x " JU7$ y )-1-(2-7 JU# PX^JU)-5-[4-( 

4-7 JU# P 7 x ~ JU) tf'* 'J $/>-1-*j JU#—JU] tf U v >-2(1H)-# > Mbn"$l 

162); ESIMS m/z: 508 (M + H) + 

3-^7 p p-4-(5-^7 p p-2-p* ^JU7 x ~ JU7 $ J )-5-[4-(4-7 JU# P 7 x " JU 

) t°/*'J ^>-1-^JU#xJU]-1-(t0|J 5^>-2--T JUpi ^JU) tf'J 2/>-2(1H)-# 

>Mb£t)163); ESIMS m/z: 565 (M + H) + 

5-{3-^ P P-5-[4-(4-7 JU# P 7 x ~ JU) tf'* U 2/>-1-^ JU#xJU]-1-^ T 
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A-2-t*sJ-\,2-V\i K• If 'J Vy-4~4 ATS J}~2~0 AtW<ysJ— K 'J 

JUMb£$)164); ESIMS m/z: 483 (M + H) + 

2-{3—^7 • P-5-[4-(4-7 JU# • 7 JL—A) tf'* U 2^>-1-;ft JU#-JU]-1-p< T 

A-2-t*V-\,2~V\l KP t°'J 2»-4--f JU7$ y}-5-( K U 7JU#P^JU) 

/*>*/- K U JUMb£$)165); ESIMS m/z: 533 (M + H) + 

5-{3-0 • P-5-[4-(4-7 JU# • 7 JL—A) tf/* U 2^>-1-;b JU#-JU]-1-p< T 

A-2-t*V-\,2-V\l KP t°'J ^>-4—y}-2-y 7-f > K'J > 

-1,3-2^#>Mb£$)171); ESIMS m/z: 523 (M + H) + 

2-0 • P-4-(2,4-2^7 At • 7 JL—AT S J )-5-[4-(4-7 JU# • 7 JL—A) tf 

/*u 2»-i-;bJU#-ju]-i-(t0'j vy-2-4A*TA)¥V vy-2(m-ty( 

lb£$)172); ESIMS m/z: 553 (M + H) + 

[0234] 4-(/*> x/[c][1, 2, 5]^Jp+)-^7V*-JU-4—f JU7$ J )-2-0 • P-5-[4-(4-7 

At • 7 x " A) tf'* U 2»-1-;b JU#-JU]-1-p< ^JU tf U ^>-2(1 W)-t > ( 

^b£$174); ESIMS m/z: 482 (M + H) + 

2-0 U P-4-(2, 2-2^ ̂ JU-2, 3-2/ t: K P^V x/7 "y y-l~4 AT S J )-5-[4-

(4-7 JU# P 7 x^JU) t°/*'J 2^>-1-;bJU#-JU]-1-p< ^JUb'J 2^>-2(1H)-

#>Mb£$)176); ESIMS m/z: 510 (M + H) + 

3- 0 P P -4- (3,4- 2/ t: K P -2H-/* > V[ b] [ 1,4] V t dp "tr tf >-7—fJU 7 $ 7 ) -

5-[4-(4-7 JU# P 7 JL—A) tf'* U 2»-1-;b JU#_ JU]-1-p< ^JU tf U 2»-2( 

1H)-#>Mb£$)180); ESIMS m/z: 512 (M + H) + 

2-0 P P-4-(2, 3-2/ tl KP/*>x/[b][1,4]2/#dp2/>-6—f JU7$ 7 )-5-[4-( 

4-7 JU# P 7 x " JU) tf'* U 2»-1-^ JU#_JU]-1-P< TA tf U 2»-2(1H)-# 

>Mb£$)181); ESIMS m/z: 498 (M + H) + 

2-0 P P-4-(5-^ P P-2-p< ^JU7 x - JU7$ 7 )-1-p< 51JU-5-[3H-7> t°P (4 

V'7^>-1,4' u 2/*»-1' —r JU£JU#-JU] tf u 2»-2(1H)-#> 

Mb£$)201); ESIMS m/z: 498 (M + H) + 

2-0 P P-4-(5-£ P P-2-p< TA? JL—AT S J )-5-[4-(2-£ P P 7 x ~ JU) 

b0/*^2»-1-^JU#-JU]-1-p<5lJUb0U 2»-2(1H)-#>Mb£$)202); ESIM 
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S m/z: 505 (M + H)+ 

3-0 P P-4-(2, 6-V*T)U tf 'J ^>-3—f JU7 $ y )-5-[4-(4-7 JU# P 7 x ~ 

JU)bX'J ^>-1-;bJU#-JU]-1-b-JUt°'J ̂ >-2(1H)-#>Hb£$210); E 

SIMS m/z: 481 (M + H)+ 

3-0uu-\-i/0u^yT)U-A-{2, 6-V^TJUH°<J Vy-3-'f JU7$ J )-5-[4-

(4-7JU#P7x ~JU) fX'J Vy-\-2JJU<K—JU]t?'J ^>-2(1H)-#>db£i 

$214);ESIMS m/z: 523 (M + H) + 

3-0 • P-1-*>£ • 7°P t?JU-4-(1,3-$/fc; KP-f X/7 =y >-5—f JU7$ 

j )-5-[4-(4-7 JU# P 7 x " JU) U ^>-1-;b JU#_ JU] tf U ^>-2(1H)-

#>Hb£$215);ESIMS m/z: 508 (M + H) + 

H»!J 59 
[0235] VLTfOik-SMte. ^»yi5(C^i;T£j^L/co 

4-(4-7 JU# P-2-p< TJUO x - JU7$ J )-5-[4-(4-7 JU# P 7 JL—JU) 'J 

Vy-\-i2)Uts-)W\-\,3-V^T)U£') ̂ >-2(1H)-#>Hb£$120); ESIMS 

m/z: 452 (M + H)+ 

4-(5-^7 P P-2-p< TJUO JI-JUTS y )-5-[4-(4-7 JU# P 7 x ~ JU) 'J V 

y-1-tUU^-JU]-1,3-V/TJU£>J ^>-2(1H)-#>Hb£$121); ESIMS m/ 

z: 468 (M + H)+ 

4-{5-[4-(4-7 JU# P 7 x - JU) U $/>-1-^j JU#-JU]-1, 3-V *T)U~2-

#drV-1,2-^b KPb8|J ^>-4—T JU7$ 7 J-3-^^JU^W- h U JUdb£ 

$124); ESIMS m/z: 459 (M + H) + 

4.(4-/7 p p-2-7 JU# P 7 x —)U~F S. y )-5-[4-(4-7 JU# P 7 x ~ JU) 'J 

iyy-1-tUU^-JU]-1,3-V/TJU£>J ^>-2(1H)-#>Hb£$193); ESIMS 

m/z: 472 (M + H)+ 

4-(1,3-$/fc; K P -T V ̂  > V 7 ̂  > -5-T J U 7 $ y ) -5- [4- (4- 7 J U # P 7 x " 

JU) U ^>-1 JU#-JU]-3-p< ^JU-1 -(tf U Vy-3-4 )U* TJU) tf U *>* 

>-2(1H)-#>(jb£$207); ESIMS m/z: 539 (M + H) + 

i-^>^P7>JU-4-(i,3-^b KP-T v^yVo^y-B-^(JUTS y)-5-[4-(4-
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7JU#P7x- JU) Vy-\--hJU-fc—ju'\-3-*=5-JU]dx) ^>-2(IH)-#> 

0fb£$l211); ESIMS m/z: 502 (M + H) + 

1-*>£ U^yTA-5-[4-(4-7JUt • 7 x - JU) 'J i/>-l-tlJU7K—JU]-3-

/TJU-4-(]-/TJU-IH—r >yv->/u-5—y)n°u ̂ >-2(IH)-#X 
lb£t)212); ESIMS m/z: 528 (M + H) + 

60 

[0236] u-Fafc&mzs mmm2Hzmi;T'£mistco 

3-^7 • p-4-(5-£ • n-2->i TJU7 JL—JUJ7 S J )-5-[4-(4-7 JU# • 7 JL—JU 

) ^>-1-^JU#-JU]-1-(2-7°P tf—JU) tf'J ̂ >-2(1H)-#>(jb£^1 

67); ESIMS m/z: 512 (M + H)+ 

3-t • P-4-(2, 4-2/7 JU# • 7 x - JU7 $ 7 )-5-[4-(4-7 JU# • 7 x ~ JU) t? 

^ U $/*>-1-^J JU#-JU]-1-(2-^JU/1N U y x^JU) tf u ^>-2(1 H)-# >Hb£ 

$1182); ESIMS m/z: 575 (M + H)+ 

3-^7 • p-4-(5-£ • n-2->i TJU7 x - JU7$ 7 )-5-[4-(4-7 JU# • 7 x ~ JU 

) U i?>-1-t)JUrf=JU]-1-(2-^JUfc >J J x^JU) tf U ^>-2(1 H)-# >( 

^b£$l185); ESIMS m/z: 587 (M + H) + 

61 
[0237] £lTtfMb£$H£. ^»y39(C^i;T£j^L/co 

4-(/<>$/JU7$ J )-5-[4-(4-7JU#P7x —JU) 'J i/>-1 -tlJU^-JU]-

l-^^JU-3-- hP kf'J ^>-2(1H)-#>Hb£$)216); ESIMS m/z: 465 (M + 

H) + 

5-[4-(4-7 JU# P 7 x - JU) U iyy-1-tlJU^—JU]-1-/TJU-3-— hP-4 

-(o-h UJU7$ 7) b°U ^>-2(1H)-#>(jb£^222);ESIMS m/z: 465 (M + H 

) + 

H«!J 62 
[0238] £lTtfMb£$H£. ^Wy4HC^i;T£j^L/co 

3-7$ y-4-(/*>^JU7$ J )-5-[4-(4-7JU#P7x ~JU) tf'* "J ^>-1-^ 

JU#xJU]-1-^^JUtflJ$/*>-2(1H)-#X'fb£$l218);ESIMS m/z: 435 (M + 
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H) + 

3-7$ ;-5-[4-(4-7J^P7I XJU) t?'* "J >-1-;b JU#xjU]-1-p< ^JU-4 

-(7 i "JU7$ J ) kf'J ̂ >-2(1H)-#>Hb£t)219);ESIMS m/z: 421 (M + H 

) + 

63 
[0239] \>X~F0Mb£tltt. ^»y50(C^i;T£j^L/co 

3-^7 • P-5-[4-(4-7 JU# • 7 x - JU) U JU#-JU]-1-(2-tl K 

pdp:>x S^S»-4-(1-7 x ~JU:>^ • 7°P b°JU7$ 7 ) tf'J $/>-2(1H)-#> 

0fb£$l231); ESIMS m/z: 526 (M + H) + 

3-^7 • P-5-[4-(4-7 JU# • 7 x - JU) 'J */>-!-ft JU#-JU]-1-(2-tl K 

P^>X h^>)-4-(t°'J ̂ >-3—rJU^^JU7$ y) tf'J ̂ >-2(1H)-#>(jb 

£*32); ESIMS m/z: 501 (M + H) + 

3-0 • P-5-[4-(4-7 JU# • 7 x - JU) U */>-!-ft JU<K—JU]-1 -(2- In K 

pdp:>x Kdpi>)-4-[1-(b0|J Vy-2-4 )V)VO UZfn b°JU7$ y]t°'J :x>-2 

(1H)-#>Hb£t)236); ESIMS m/z: 527 (M + H) + 

nwy 64 
[0240] J^"F0^b£tltt. ^»y55(C^i;T£j^L/co 

5-[4-(4-7JU#P7x -JU) tf^'J ̂ >-1-^JU#xJU]-1-(2-b KP=£S>X K 

dr^>)-3-p<51JU-4-(6-p<51JUb0U ^>-3—TJU7$ y)-b°U ̂ >-2(1H)-#>( 

lb£t)227); ESIMS m/z: 481 (M + H) + 

4-{5-[4-(4-7 JU# • 7 x - JU) U */>-!-ft JU#xjU]-3-p< ^JU-2-#dr 

7-1-(t°'J ̂ >-2—fJUp< K^>)-1,2-^t: KP t°'J ^>-4—fJU7$ y}-3-

^^JU^>x/x K <J JU(lb£t)230); ESIMS m/z: 552 (M + H) + 

[0241] KXb£tlXtt^©2£^ttlc§^;*ft£J&tt, 

^fgBJ^Ccfcy, K>'fb£ 

tl X tet (D to tc fF # £ tl £ tf £ tl Z> o 
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'J —ir^X h 
[0242] I3^S^1-AX|3^©|^0^ : £j$DNA 

IB^S^2-AX|3^©|^0^ : £j$DNA 

IB^S^3-AX|3^©|^0^ : £j$DNA 

I3^S^4-AX|3^©|^0^ : £j$DNA 
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HacOflfiH 
[11^111] —®^(I) 

[fc12] 

Rl 

R, 
NH 0 

»4A 

(I) 

R3 

l^s RHis W&&%^LX^X:b£l^>0nj7)U*)Us S^S£ 

M LT INT i <fc ^7 <J -lis LT ̂ T t 

Ss S^S^^bTlNTtcfcl^gafi^^S. S^S^^LT^T 

R2(is TKUJI^ *>7 A -hCU MP^X S^S^r^LT^Tt 

<£ WSMZJUdrJk X(i-NRlaRlb (^ck Rla$.t/Rlb(£. — 

X&S& T7KHJI^ LT INT t £ l^&WLTJl/t) J 4 )V 

s XteS^S^LTlNTt^WfiMZJUdrJU^JU/^-nU^-t) 

Ls 

R3(is tKPdpX S^S^^LTlNTt^lN^MZJUdrJU, S^S 

LT INT t <£ LTINT t <£ W£M 

TA^-AS S^S^LTlNTt^WgMZJUPdpX S^S£^ 

LTlNTtiilN^^p^jUdpjU^ S^S^r^LTlNTti;lN^Ji7 

Jls^JUs X(i-NR3aR3b (^f^s R3a$.t/R3b(£. 

T7KHJI^ S^S^LTlNTt^WgMZJUdrJk S^S£^L 

TlNTtiilN^^p^jUdpjU^ S^S^LTlNTtJaN^ij-jk 

XtiS^S^^LTlNTtiilN^^judpXl£R3atR3btf 

ffi&T&mmM?t-mz%:?xs&&&GLx^x:b<i:i^mm£. 
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R4A&. TIB^(R4A-D. (R4A-2)% (R4A-3)X(i(R4A-4) 

[<b13] 

(R4A-1) (R4A-2) (R4A-3) ' (R4A-4) -

(5S*. R4MRHi, 

-As XttS&SSr^LTlNTfc <fclN<£$^m 

XteR4£R5tfmmtZiMmiM?£-Mlzti;-?rsm& 
wRmm, w.&&* 

GLX^rtxt^T'J-JIs&^Ls R8RZfRHts 

tevrfrmmTs s&sz^Lr^rbJi^T'j-As x&®$iS£ 

M LTlNT t ̂ WSM/7JU=l =£:>£:lit"fi\ X&R8<hR9tfWg1~&J^ 

MlMTt—WzteLTINT t <fc 

j$t"£)T^£ti£lN-f ftjbNl^©g£^t"]T^;*ft£ tf'J KXb£r 

^Cll2] R'tf\ S&g^bTlNTtxfclN^'J-Jk S^S^^LTlNTti; 

XttS&S£^ LTINT fc <fc iNflggj^^^ST 

& £ II^I111BS© tf u K > <b£tl X tt ^ to (C fF # £ tl £ i^o 

^clI3] R'tf\ S^S£^LTlNTt<UN7U-JUT&£!f;£lI1§Ei6©t0'J 

K > 4b£ tl X tt •^ (D to (C fF # £ tl £ i^0 

^14] R'tf\ S^S^^LTlNTti;lN^^^jiSTS)^II^iI1|E® 

CD tf u K > <b£tlX tt ^ to (C fF # £ tl £ i^o 

^cII5] R2tf\ 7KHJI^ /NP^fVXtiS^S^^LTlNTt^lN^ZJUdr 

J UT $> £II ̂ cll 1 ~4© IN -f tl tf (C IE® © tf U K > ikS tl X It=t (D 

totCfF^^tl^^o 

^cII6] R2tf\ S^S^^LTlNTti:lN^7>'Udr>'UTS)^II^II1~4(Z)lN 
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tntHzimo^v KXb£tix&^©li¥to(ci^£ti£^o 
>RII7] R2^\ j\nVy~efo%mi$L^~4(D^tn-hHzmWL(D¥*) KXb£t) 

>RlI8] R3^\ S^S^LTlNTt^WfiM^UdrJk S^S^r^LT^T 

t <£ WSM/'JUZldri>, X(i-NR3aR3b (5£ck R3a^.t/R3b(is -ttl^ftl 

tulB«h^i«-eS)^)-eS)^il^iii~7(Z)iN'rtiAHciES®b°u KXb 

>RII9] R3^\ S^S^^UT^Tfei;^'(£Mj7>'Udr>'U"eS)^ll>RiI1~70i,N 
-ftiAMclEicOb'J KXb£tiXtt^©2£^tolc§^;*ti£J&o 

>RII10] R3^\ S^S^^LT^Tti;^€Mj7>'U=idrS/-eS)^!l^iI1~7(Z) 

IN r ti^ iz § mo tf u K > <b£tix &^ to (c §<F # $ ti & J^Q 

>RiI11] R3^\ -NR3aR3b (J£E^ R3a^.t/R3b(is ^tl^tlfu§E<h^«T&£)-e& 

^11^111 -KD^ttliJiHZBmo^iJ KXb^tlXtt^CDii^tolCfF 

>RlI12] R4A^\ TIB^(R4A-D 

[>fbi4] 

. R4 

(R4A-1) 

(^fk R4^W(is ^ti^tifuIE<b[^llT&£)T&£§i;£iI1~n0 

IN tnfr iz § mo tf u K > x & ̂  to (c fF ̂  £ ti & ik0 

>RII13] R4^W. ^tl^tl|WI-X^^^T7j<^?. 

Tl/Nx t ct l/N j7 IJ -JU-e^)^II^iI12lB®©b0U KXb£t)X&^£> 

n^tcfF^^ns^o 
>RlI14] II^II1~13©lN-ftlAMC|3S©b0|J K>jb£rtX(i^®^to(Cl^ 
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LT^mr&s CCRI0S#^MO 

Mo 

#1117] mm&Irn&s 
j#i^. mm-Bs ms, J#^ j^nt^ 
j#i&. UBs • Vm yvym^. 
. ^mmuis mimmt. m-z. i¥£ 

ax&m&s >m 
^mmBs 7" 

{sM4OTIs x'j^v >rn4 K\ ^ 
-f U —^—T U-^is ififeRrfMW&M&frbM&tiZ&Mi&fe'ZlbZ 
§i#lj|1 6$^M(Dfklm&M(D^$3RT?/Xl&yu^$h 

#1118] K 

#iii9] II#III~ 13® ̂ 1**1^13*00^11 byit^x^om^^zm 

Jj /io 

#ii20] byit^x^om^iz^ 
&-ZtlZik<Dm%im*19LJ3-t2>J:fe%^te&m&B<D:?®5RXf/X.& 

#1121] M&s mm&lrn&s &*&&.& 
m&s mm^s $&m> 7ht:-w^ 
Im&s M0s Xr<-7">X'ya>V>fl^ 

s mmmmis mim^Ms mm* ms* i¥g 
S& >m m 
M^Bs t)tfi/-7mmm'3^ fclfeMfeSn^ 7"K7iMttiHI*I 
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I'JrTkx^ b\ 
])-^4 ]J-Ms 

#lI201S#60;fr}£o 

-e^^il#ii20iB®0^io 

#1123] CCRW&&fa%mgTZtc#)lZ&mtZ>tcisb<Ds II#H1~13(Z)lN-rtl 
tf (C IE®© tf U K > lb£t)X ^ to (C1^# £ tl £ i&o 

#1124] &m^B(D^mRZf/X&>£mjZl£mTZ>tcdt>(D, tl#lH~130U 
•f ft tf cc is«c® tf >; K > 4b£ tix &^ 0 to K s ft & 

#1125] ££0. &Mte&J*3fc. #4®&J*3fc. 
m&s nmw>s T7 K 
J*3fc. M&s XT<-^-ya>V>tl^ 
* m$s JS¥§ 
m* s>m m 
$&'M0s tirfv-ymmm&'Ms fcmi±mm0s ? bomM&Mm 

fct&feHms I'JjTh-r^ ^rp-f K\ 
|j-^-r v-m* 
#II24§E*£0tf'J KV<k&tlX& •^0to(C£tl£ 

#iI26] j£!#^BtfSM,&j£:)*2k$.T/77 h £H£&j*ifctf £Mtfft£&j*giIi 
V&5li#lI24IBS0 tf 'J K >lb£t)XIt^ 0H^ to (C £ ft 3 iM 

O 

#1127] CCR10^#{*SJ/C£y0|]|0fcS()0, Ii#II1~130lN-rtl^)MClES0 

tf 'J K >fc£tlX^ 0|^ to fC £ ft 3 i^0{£fflo 

#1128] II#II1~130UN 

"f tl tf (C IE® 0 tf U K > <b£tl X tt ^ 0i^ to (C I^F# £ tl £ J^0f^ 

o 

#1129] WBs 

J*&. «i«\ i£#k 7^-ttM, -hyvv&M'&^ 
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j#i&. M&s xT-r-y yx • */a yvym*m, 
s m 

>m m 
M'MBs 7" K 7 rnm^rn^w. 

fcifettim I'jr^h-f^ >m4 K\ ^ 

#lI28=E®0^fflo 

-e^^II#lI28=E®©fJfflo 


