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Jk 'J —As rh7t KP + yjJk ^ n KP-T vdpy 

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

^•^p-7—Jk V \L KP-IH-51^-^ p-7 -jk T1 t: KPdpy dpHfJ- )l 

s fS7t KP+t'/'J — Jk ^'tiKP^V dp+f-Jk ^t: KP-f V 

^>x/7^-,ik 1-^^^dVO P[2.2. htl&o 

[0036] insult 

-8m.(Dmtm^[,tc-mx^=m,\^mmws^s insult Rxf^nm^fr 
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b m&tiz '>&< 111 *> *u 
J; i>JM#RllZlt7'JJIss ^X~Jk tfP'JJk -f^yV'JJk kf^/'JJk 

-f V^dr+J-Vj Jk ^^>71/'; Jk f7V"'Jik -fV^1 

ZV'UJk f7v'7 V 'J Jk K 'J 7V'J Jk fh7 V" "J Jk t°'J vJk H°'J 

y^"Jk t0|J$^-Jk b°^v-Jk MJ7^-Jk ^>v/7^-Jk ^ 

>v>^7x->/u, -yjjk <V<VK'J 

jk -< > K u Jk -f > y v u Jk ^ > vy $ yv u Jk ^ > v K U 7 y u JU 
. ̂ -dp+j-Vn b°u $S/-Jk f7V"Q kf'j $^-Jk tfpp b°'j y-Jk tf 

p p tfu $s^Jk -< $y Vt?u s^-Jk 7°u -Jk -Jk 4SJ*J 
U-Jk *>wj=Jk 7^7^-Jk -Jk dpydpHtu-JUs y 

7^'J v-JU^&tf btlZo 

[0037] mW:Tz>m.mmT£-mzt£-?z$m^tiz><e;mmm.mmm£{.z&, m 
Ti&'Pte < £ t 
*tH3Sa^ ffeGDMfdJI?. 3 

, b°P U ^-Jk U *>* A 7-trA-Jk tfP U Jk -f $ yV'J v-Jk 

-f^yvjJk e^vjv-Jk e^yj-Jk t^yjjk e^v-ju 

. ̂ t^7VZjk ^-dp-tl-yjy-Jk 2H-^dp-9-yjJk 

-Jk 2H-^^Htx/'J Jk ^EJkfc'JA f-tf^EJkfc'J-Jk i/t KP^VK 

U Jk ^th'P'fV'fV K U Jk -f > K U Jk -f V -f > K >J Jk T- h7th' 

PdpAJJk fh7k KP^V^r AJJk ^t: KP'O^^yj Jk ^ 

kKP^V V> * Jr+tV 'J Jk ^V V-f $ yv 'J V-Jk ^V V-f $ yV 'J 

jk KP-T >yvu Jk -oyv'jjk ^oi/MJzyujk ^pptf 
U v-Jk tf P P tf 'J $ v-Jk < $ yv tl° "J v"Jk 7° u -Jk v t h'P 

[0038] /spyvii, yvWks ikB, ai5M<D&&:5-%'Mfct&o 
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LTINT t <fc WSMZJUdp Jk LTIN-C t <fc W£M 

ZJUPdpX MS^S^LTlNTt^WfiMZJUdrJUZ^ 7 

&S£UTtt, IH-Xttg&oT, 0!J;LtfS&&1~3©, /\pyx th'P 

drX — h P. *>7 A 2JJU<K=£SX LTINT t <fc 

l/N^jUA^E'f JU (H^S^^3 JUA'l: -f )V IZ $5 hj •SS^Sih LT (is ^!jA.tiS^S 

&1~2©bKP^X (V^JU^Jk (V^JUP^X C3_8*>£P ^JU^JU## 

c3-8*>£P7;u*Jk Ce-u^'J-Jk j^sTOtuss. 

^ L T IN •T fc J; IN(C a tf £ S^S <h L 

T&s 0UtfS&g&1~3©CM07JU*JU#tf&tfe>ft£), C^JUP^X 

C3-8 v •^P77JUPdpv\ Cg-14/7 'J JU^~ dp v". Cy-ig ~y "7JUdpJU^~dp v". C2-11 ~~F JU 

^J^JU^X C^ZP-f JU^dpX C^ZJUdpjU?1;^ -NR*R*(5£E^ RX& 

tfRYtt|f| —Xlilft^T, C^ZJUdpJk C3_8*>£ P ̂ JU^Jk C6_14 

7'J-Jk ^^tSlJlS. C7_167^JUdpJk C2_n7JU^y-rJk C7.]57P^ 

JU, C,_107JUPdri>^JU#-JU, C^e^JU^JU^^JUtf—JU#£^t"h 

C2_„7JU^y-rJU, C7_15j7P'fJk C^ZJUPdp^JkK-Jk C6_14T 'J ~)lt 

dp'v^jUTK—Jk SBJUTK—JU#AV<Q^•2>S¥AV'QjStiti'SS^S 

tffolf t>tl&0 

[0039] LTlNTt i:lN7 ij-ju% LTINT t <fc IN 7 x "JU 

. S^S^S^^UTlNTt .fclN^^^StCfeHtSS^S^: LT&. 

|f|—X&^&c>T0!l*.tfS#l$(1~3aX /\p/f>% t h'n+X *)lt> 7°h 

, - hp, *>7 A 2JJU<K=£X ^JUA'^E-fJk LTlNTt <fclNC, 

-10j7JUdrJU(|^S^C1_1077JUdrJU(Cj3^'i)S^S<h LTti. ~ 

3©/\P^fX t h'D+X C,_107JUPdri>#^S)tfC3_8i>^P7JU 

drJk C6_147U-Jk J^STOtllJlS. ^^tSlJlS. S^S^r^LTlNT 

t <^NC1_107JUPdp:>(§£S^C1_10:PJUPdpXC£tt£S^S<h LTtis 

S&S$(1~3CD/\pyx th'P^X C,_107JUP=£s>#tf£>l;f£>ft£), C3_8 

^PZJUPdpX (V^'J-JU^dpX (V^^JU^JU^X C2-u7)lt) 

-/'TJU^X C7_]57P^ JU^dpX CMB^JU^JU^^, -NRXaRYa(^^% R^R 
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t>'RYa&^]—X&S&oT. 7kHJI^ C^WTJU^JUS C3_8S/^P TJU^rJUs C6_14 

TlJ~JW C7_167^JU^rJk C2ruJ7)\st>J4)W Cy_157P-T 

C J < )\y, C^yn^Ols C^TJVZi^i/tiJltf-Jls c6_147 U -)it 

drS^JkK-Jk C^T7Jk XV^ZJU ̂ PJl^ Jk^-T Jk C 

1-IQJ7 — io h~f <D tl'So ^ /c 

. ctl^>^P7 

JUdrJHfs£S7x 

t^o 

[0040] UT^Tt P7JU^Jk Ltl\tfe 

^P7JUdpJU:P$ A P$®-t£ 

M^JI?^o T ti£S^S£^ UTINT t <£ 

uTti, m-x&mte-oTs m^m. 
#$fc1~3©, J^Vs AP^fX kh'P^X - hP, :>7 7 

, ^JklOX ^JU/^'fJk C^eTJI/^JI/s K D 7JU:t P ̂  ̂ Jk C3v>^ 

PjMU^Jk C6_147U-Jk C^ZJUPdp 

X C3v>^P7JUPdrX (VnZU-JU^drX C7_167^JUdrJU;t dpX C2_n 

7JU;b7-f JUTT^X C7_,57P-f JU^dpX C,_,07JUdr JU^^k -NRXbRYb(^^ 

, R^&TJWHiH —X&S&^T. TKUJI^ (V107JUdrJk C3_8:>^ P7JUdp 

;k c6_147';-Jk c7_1677 ju*jk c^ju^y-rjk c7_15 

7P-Nk c,-mT)\sZ)5-i/t))lt<-)\ss C7_l67^JUdrJU;tdrv;bJk1<-Jl^£: 

^1"), c2_„7JU;by-fJk c7_157P-fJk C^TJUZI*^JkK-jk c6_147 

') -JU^-^^tlJU^-JUs C^TJU^JUtUls/t'E^ Jlss t/C,-wTJ\y^Atl)U/< 

-f JU# Av^&^S¥^V^jllfc£ tl'I> Sl^Strife kf '^tl'So 
[0041] ooT^L/cC^^JUdrJUMtHCC^^JUPdpX C2_„7JU;b 7 -f Jl^=£*> 

, Ci-ieTJls^rJU^t. C2.nT)ltl J -Ok CM07JUPdp:>;bJk:K-Jk CM07JU 

drJU^Jk'^'f Jk JlRXfC^TJlJrJlXJlfo-Jl 
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^£tl£0 ^X1_107JUdrJU;bJk<^JkC£tt£2^©C1_10:P,'Udr,IU^M£^]-

[0042] C3_8:>^ nTJl^JVRXfC^ist n7)lz\*is(Dis<7 L"Oi 

s M x. tffulB isOU fa tf fcg 3 tl £ o 

C6-u7 >J -A&tflZCe-uT7 V -Atari's C7_157 • -f Jk C7_,57 • -f JU* 

^t/C6_147 U )V(D~F >J-Jkfflfrt LZtts 0!J*.tfiiu§3 j7 'J 

—J KZ) 0!) ijs U <fo If tc S jjk ^ tl ~b o 

[0043] C^T7 ? )l *)lttiXf [ZC^T7 ? )l *)l t * is JkXf C,-,67 ? is ±>)l 

ij-s^JMDT^JV^JV^fttLT&s 7x"JU 

7°Pt0Jk 7x-JU7>Jk 7i "JU'O^Jk 7x-JU'sdpXk 7i-

Jl/^^Jk 71 "JU^^Jk 7x-JU7 ~Jk 7 x ~ JU^>Jk ^"7^ 

JUp^Jk ^^JUX^Jk ^"751>'U70P tfJk ^^JU^Jk f" 7^JU 

^<y^)i, i~?7-ji>^*isji>s r> b 'JJI>*?-JI>S yy v UJUX^JU#^ 

7J\~?$ t\%) O 

[0044] LT 

(is ti£0 

^•ti^ftifulB^^^S^JiS^.tffillB/N 

• if tz SWJ^3tl30 

<b^tl(I)©&SlC£lNT. 

R1 h LTtis L<s §£S^ 

LT^tt «t^7x "JkZ)S^S<h LTtis ^yxJiXV^JU^JUX&M 

• L<. ^©$Ui1Xtt2tf$?3; IA\ 

[0045] YA<h LT(is ^I^L^-NH-^ifS IA\ 

R2<h LTtis /\P^fX XttS&g£^ LT^tt <fcUV 

L <. <fcy$?3i U< tt. /\Py>XttCM07JU*Jl/tfjiiR;* 

tl£o 

R3^\ TIB^(R3A-3)-e^^if^(C(i, 
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[0046] Ukll 

(R3A-1) 

[0047] R3tUT(i, mt£-NR3aR3b R3a&tfR3b&, ^tl^tlfu§3<h ̂ ll"^ 

Ztcs R3aS:t/R3b^7j<*J^?-e^^>ii^t^ biz 

ts-t. IA\ 

[0048] [jb8] 

[0049] R*t Ltlt *ismi£ L<s £££$?£ I, 

<&, R5<hu-a£, 

T^Tti:^7x L <s iiiI^LTl\TfcJ:^7xzjKj> 

SMS^Lr(i, u<. £. IA\ 
ztcs wRm5i?m&t&®imiWs^t-mzti:-3TV£ KP^VI/7^>3S£ 
JfMTZtM-g-tifS IA\ 

[0050] <h LTtis ±§3-e^U/c^t 

IA\ IC£ 

^T&tffc(2)~(19Hc§3i6(ZMb^t)(I)£. ±§3^ Ufc$?3i L^ilSt 

PS^Lfcfb^W&S LAV r§Hll£M>£1~£/ctf)0#f&J (C&^T£>tf/c( 

2)~(19Hc!3*6(ZMb^t)(I)£. ±13-e^Ltcftg. L^MlS0=oJ2Lt£^ 

L/c^b^r^ts <fcyifs L^O 

(R4A-1) 
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[0051] 

&o 1Mb 

7jc^StHL flBStHL flfcStHL 'J yWsM(DWMWfiy, HtStHL s>n.^8tHL 

•vu^yMiks 7O^yWk., SUffStHL $yxji>fcyMik 

bti, ^^ft(cl^#£ti£#)BilI<h L"Ois 

KU7A±^% ^U'i'AilL tiJViy^hs^ — 0 AiH 

. bn, m^mz^ztizTy^^vjxi&tLTiz. mz. 
tfyy^-VAiUs 

ti&^W,7$LTtis x ¥^')Vym 

(Dmniktffctf>bti, j&m&t L-ai, tfy*.# 
U^X yj:>X 7I-J1/77-X <f)l$ $ >It#0 

ttflP J& £> If ^ tl£ o tl ̂  (C PSM £ tl& & CDT? ttft INo 

[0052] t/c, 

ti&0 it^^ommm^ti\ RX CRX^LT^ 
s i&BT^^AXUy JL-)\s±iW$kLtc\&WL.'7)\s*)\s^1ffo\li bti&o z.z. 

T^tl^tl©€M:PJU^U&fu§E<h^«T&£HC<J; ^ HM^b£tl/ct(Z)£il 

to 

ik^iVQM^ftiz^n^ti&mzi^ n-t*is Kl*t#£ti£ 
o It^b^tl/ct(Z)^:^1"o Ib^K 

[0053] *f£nmz&ttZJ&mi£&£&s m&tf]&tiHzm,tlZ1&&(DZ£%:&to n 
te0ij£ UTtt, M0s 

i&% mfa&s && 7 htf-tmzit&s tjyssy&lm&s Sa)itt^J#i^s ;S 

0s #f$is, ip 

mmmis mm%-m* m&s m^s 
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r7h-fx >rp-r K\ ^ u —^—r ^3®. 
e> ti£ (c & £ &j#g| j§tt o ti £ (c Rg££ ti£ t coT?ttftIN0 

[0054] *#PElC£tt M£ tlSgijifc U < &£V,N lid ©<*:•? 

&£,#=& L<m*nu PI 
itSct^ito $£>£&, &m<DMMto. 

^ft-ts 

M tt E I? IS (D m M & £ tH c ii m CD ^ R6 £ ?r 9 /c to Ic t E i'N ^ ti £ o ^ Bfc £0 

[0055] ^i^^jw-fb-f ££££ffi'fo 

*0Mffl»4^m^ti£liJ$y:s j&iCD^tf-Btftfc L < W^lift^ 

<h £ e>lc£$0#£ [$%m U 
im«h&, mmLZ^Zvtmtfmmt&m^£s^r£0 

£ tl £ Ib^t) T? h £ o fPK7^^tLTtt#< CDffill tffcQ b tl, ^ 

ft©:£iU0J*tfll2£npa>IIff^ JfJII»/£s 1990^, |§7#N 163M)(CS^\N 

T^S^^7°P K^v^ftSrjiiRU &ftCD^£ffllN-c£-j$"f ££ qTti 

T?&a0 flUtf. <b^$Ki)©7p UTtt. ^b^(i)^7$y 

£^-f£t§£\ ^©T7^ y^zxMb. 7)i*)iikxizijymk^titcit'g 
tk <b^$l(I)tffc KP=£s>£^t"£ti£\ ^0 b \zn**/tf7*/)Mk. T)V 

=£JMb* U >I£lbX&^I£lb£ti/clbc=rtk 

z>m-£s t<Dti)]/#**/tfjLXTMbXttj7^ KMb^ti/c^b^^^y^^ 

ti£c %tcs {b^(D©7°P K^ >> ?Wis 7kMs 

(D IN "f tl"t? & -P T fc <fc < . ̂  t) (I) £ IH *§ (C ft (C fF^ £ tl £ ItX tt J&g 

LTINT t <UN0 
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[0056] iiii^ft&^t^cgt>bt\ 

B(D^BRt?/5Ut feW^MoimMoa izW£ tiZ> @ (D -51> i o 

t L< lANl4SE£^t"£'fb-£$l"C£>£o 

Sfit L< ^ji^<§©TO&T//x&>£ 

m%L &£>tHcE^pnn<h LTrotfflMlSt^c^^^^o 

[0057] ^mn(Dit^md)(D^iZlt, S 

*fgBJltt% Ctl £>£#<£, ^TORT 

tl§&Jlt4^St/^tl^©;ftfn c3# L. ^©;!&-•tklZ~D\,s>T tWEEItCDJ:b^ 

"eJ:Uo 

B£ ©lb£-M (I) X tt •=t (Dft tc £ ti £ M.tt, TKX <h (D 

[0058] fc^Ml)*GD#Jl?©-$0XttT^Ttt. ^tl^tl^T^IWl^Jg^-e 

2(D^mm^(M7^Mm^)-c$>^xt^\ i^f£{*jii?04^!j;y£3H(K 
0A)X&14C0i: 9 <b^tl©$& 

&Z>o 

[0059] 4b^0(I)*©#J!?©-SPXter^Ttf, ^M'tlttT&tz>mz 
ww=5Lxw.i*%k*>^tc.\k'&yMz, JX 

t-tc, 

(US3849458)v 2) -< <j wAffifcZMmt Ltffli\ m&zm&mmt It 
^JU#>It^;&fi7K^^b1"^^")i[J. Am. Chem. Soc. , 
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Vol. 124, No. 10, 2092(2002)], 3) 

, Vol. 9, No. 11, 913(1974)], 4) P^A, 

A, -< v w Jxm<D&m%i&i&£ Lxmi\ mfr5uzmfrjkxfim&mxz% 
My^mWst LTffll^T7^ lUHIt 72 l) * $ <7 l) )\,& *9 

0 U>'HtP<5l>'U^;&fi7j<*^'r^^)i(JPH5-19536, JPS61-277648. &tfJPS6 

1-275241), 5) i\=?V*3 A, ^ 

s fi7K£fi7.KII}JI<h 7^ lUHts * * £'J ^U#£fi7j< 

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

[0060] at5^cji,!±!£ti£jimix 

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

Ps 35S, 18F% btlZo 

)% (C(I) CD$^;£ (C dN T fft 0£ t £ o 

[0061] &fc\ ^«L/cS«M^)i©^#T-e^b 

tzt>\ 

ti£{£tss©>iAs < 7° • yju-707> •-r 

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^)^c§E*6(M}£]^£ffl^£o<h(C<J;<<J, m$l4k'&M*mi£T Z Z 

ttf-ezzo t/c, &^icj&i;TS&S$A#©J5J&ig©jillj?£^*.£c: 

1 

<^1(1)09^ YA^\ -NH-, -0-, -S-X(i-NH-NRla- (^^% RW£fu§E<h 

R3A^tuiE^(R3A-i)"e^)l'j, R3^n Kp^>-e&£^ti( 

la), &t/R3^-NR3*R3b(^ R3aS.t/R3b(i^tl^tlH—X(iS7^c>TfiIIE<hH 

mTSZ)TSZfc<gM(Ib)tt, m?L&&T®XjgCMItSIi:"C$ 

^ o 
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[0062] [fc9] 

CO2H 
R4A- H 
(a-2) 

CI O 

X?S1 

R1-L-YB-H 
(a-4) 

Xfl2 
cr N 

(a-3) (a-5) 

Ifl3 Xfl4 
HS N 

(a-6) 

R3®.. 

X|l5 

'NH 
p3b (a-8) 

Xfl6 R 3a 

U yB , 
R2 

°* Jl - XA 
;s N 

N 0 
R3b 

(lb) 

O 

->4A 

[0063] [^^, R\ u R2, R\ R3b% R4A% R ? tl? tlfu IB t III mT? y . -

NH-, -0-, -S-X(i-NH-NRla- RW£fu§B<h U X&7V 

X^1 

<b^tl(a-3)tt, lb^(a-1)&t/0.5~5^mtfMb^tl(a-2)£, 1 

&^C<fcyi~5^fi©gSiM©#£TN -20°C<h 

[0064] ft§£-£ij£ UTtt, $ K(DCC), 1-x 

^JU-3-(3-$;^^JU7$ j 7°p t°>/u)^>/u#yy $ K • j^it^(EDC), tu\,j$ 

-)\sV< $yy-jKCDi), 30it 2-ouu-\-*i-)\s^)V-yo-(^ 

yV h U 7V-JU-1—TJU)-N, N, N',N'-^ h ̂  • - 0 A 

tnlJ >ItJ^(HBTU), 0-(7-7+f^>x/h U T */—JU-1—f JU)-N, N, N', N' 

h^^JU^P-^A ^dr^JU^P U 
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[0065] 0!l*.tf1-fc: KP^rv^>x/ h 'J TSJ-A • —TKffl^KHOBt 

), h'Jx^JU^X N,N-S/-r 

0!l*.l£.?< 9 J ~ As 21$ J—As VOUU^^ys ^PP 

*JUA, 1, 2-V 0 PPX^>, hJUxy, Mtx^JU, Tiz h - h'J JU, */ 

X^JUX-xJk fh7tKP77>(THF), 1,2-y^ h^>X^XDME), 

i^^+fX N, N-v^^U^UA;7^ K(DMF), N, N-$/p< ̂ ATiz h 7 $ K (D 

MA), n-?(^-A^n IJ KXNMP), b'jy'x 7K^&tfe>tu 

T"X.(J/Ms"n" U"C^l/N IQ tl •?> 0 

[0066] lb^t)(a-im, mS£pnp<h UTt#£>tl£A\ ^1$ 

fg5®, 16#, p. 1, ^L#^^±(2005^)^]t L< te^tlbizm 

U /c^)i(C J: y?#£ Z. t tfX $ £o 

a-2)&, miRpnp«h LXm^tl^>ti\ X&'MUCD^MMTL&S MB 

MSWLS M#, P.351, ^#^^tt(2005^)#]tb<it?n>biz 

i; tcHfetz &l)%z>z.t tfx $ &0 

TM2 

itSMa-5)(i, 4t^(a-3)RX?V^rn~±mm(D4t^(a-4)tks )%m 

^ 1^M~^iiiiJM©J^S(Z)#ST. -78°C,h150oC(Z)^(Z)^'e, 5£f^~7 

2B#F^ J5J& $VZ>ZtlZ£V m&t ifX $ £ o 

[0067] LT(i, 0UA.I& n-7?J\,'J^A, sec-7''^A'J^OAs tert-7" 

^JU'J^A, 7x"JU'J^A, TKSHbf" h 'J ^A, UfOA^ V7°P 

K\ ^-^^JU^v^+fV'J^A, ^U^A tert-7"h^>K 

, j^It^'J^A, 7j<gHb£'J-7A, TKSHb^ K 'J -7 A, j-^'JO AP< h^> 

K, K'Jxf^7$X 7 7°P IfJUx^UZ^ X N-p< U > 

, H°'J^X 1,8-v7+f^^^P[5.4.0]-7-r>>^-trXDBU)^^^)tfbtl%> 

o 

[0068] iili'^PP^X ^pp^JUA, 1,2-^PPX^ 

>, hibXV, ^X^JUX — xJk THF, DME, S/^df+J-X 

ifbtis ztibtemn-exteM-s 
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Ztcs <b^tl(a-5)tt, l^i(a-3)StfN5M©l^l(a-4)^ 

, 0.001-1^®©/^^^^^^ i&^c<fcy0.002~2^fi©gsan£!k Rtf 

£ <fc y 0.1 ~ 10 ̂  M © iHS © "K -20°C t IN £ © $ £ © (D 

jt 5^~72B# m JSJ& $ -tt & c: «h (c j: y m^t 
[0069] T 0!J x. K U X (^ > *>* U ^ 

>7"tr h>)yV^^^A, T1 h^7>( h U 7i 4 >)A^7A 

, 1, T-^^71 -JlTfsX? -f ;)7iP-tr>^PP^7s>',5A • ^7P 

P**V1 [1,3-^7>(2,6-yy 7 7°P k?JU7 x^JUH $ JU-

2—r 'JT>](3-^PP tf'J ̂ U)A^7A(II)^7P u K(PEPPSI™)#tf£> 

if e>^0 

[0070] gljM£ UTtt, 0!J;Ltf, h'j7x-M^7rA 2,2'-e7(^7i-

JU*7>7 -f y )-1, V-£j-7 3-)W 4, 5-^(^71 "JU/1x7>7 4 7 )-9, 9-$/ 

>7^X 2-:y-tert-7>,IU*7>7 -f y-2',4',6'-h 'M7 7°P tf 

JUtT7x £>tl£0 

±mS<h L"Ois fitmtiWJx, U>It^U7A, 7KI^b^Ut7A 

s TKIUbf" K U 7 A, ^ "J 7 A tert-7" h^:> K\ f" h U 7 A tert-7" h 

=£*> S\ j^It"tri>7A, h'JxfJl/7$X 7 7°P IfJUx^U;7 $ X N 

X DBU^&tf ZtlZo 

[0071] )gM£LZtts ^ilii/^pp^^x 7PP^JUA, 1,2-^PPI^ 

X KJUXX 7-fe h— h 'J Jk — THF% DME 

, i^t^V-y. DMF, DMA, NMP^tf fclf £>*1, LTffl 

l/N IQ tl&o 

<b^tKa-4)tt, miRpnp«h ^1$ 

itmms 3S5]{£, 14#. p. 351, ^L#tt^tt(2005^), ^b^lUS. SIS 5 

liJju 14#% p. U 3tL#tt^^tt(2005^)% Organic Syntheses, Coll. Vol.4, 

p.401 (1963)^]t L< 

I*M3 

<b^tl(a-6)tt, lb^t)(a-5)£, 1 K U 7AX&1 
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h >J 0AX\ -20°C £150°CCDPI0/SS 

5^^~720#^MT ZZ-tlZckV Z>Z.t tfX $ £0 

[0072] l Tti, J ~)ls X^y-Jk S/^PP^X ^PP 

U-i/^PPi^A K;i/X>% fffltx^Jk 7-tzK— MJJk ^ 

x^JUX-^Jk THFN DME% Sst*+t>s DMF% DMA, NMP, TKH^fetf^tU 

z.ub & iii&-ex fcus-£ u r m ̂  e> ti 3 0 
Sfc. ^tKa-6)&, (iMfcl^l(a-5)£, 1 ~10^m®3-;>< 7° S 7°P 

<fcy0.002~2^fitf)8S}J[]£!L &T/&^Cj:y0.1~10^MMS©#£Tv -2 

0°C,hfflU^}^g©)^^©ra©^T\ 5ftf^~72B$fMSU (i im^tl/c 

0. 1~10^M©^S©#^TS -78°C<hffl^£;^®>$£ 

© ©*aS"C5£f^-720# & o «h (c j: y g^r 

[0073] 0!J;Ltf. Mt/^^A, MJ*( 

h>)^V\°^^^A, x- K^^F7.( S 'J 7i "^*7.7^ 

»/\°7^^A, 1, 1'-^(^'7xzM^7^ ;)7iPt>^PP/<7 

V 0 A • ^ 7 P P * * > 1:1 ttiJAtU PEPPSI™^ & If *> tl£ 0 

UTtt, 0!]*J£, MJ 7 X-;i/^7v7 -f >s 2,2'-tf 

7.(^7 x -Jk*7.7 -f y )"1,1'-tr-f 7^Jk 4,5-tr^($;7x-JU/ixT.7 >f 

y )-9,9-^p<^>/U=SrHt>x>> 2-^-tert-7>,lk*7.7 <f y-2\4\6'-S U 

-f V 7°P bfJUtT7x £>tl&0 

[0074] c\)-emvz>ik&£LT&. iMmti'jOA, vymtiWA, TKS£ 
itts'JO As 7jC@^-ft,^~ K 'J 0 As ti'JOA tert-7>^x>K\ S D "2A 

tert-7" K=^> K\ Mlfiz^OA, h U x^JUj7 $ X V4 V 7°P kfJUx^JU 

X l^U^X DBU^tf&lf £*l£0 

LTtis Mlf^PP^^X 7PP*JUA, 1,2-$; 

^ppi-yx KJUXX ffH&x^Jk 7-tr K— h 'J Jk ^xf-JUx—^JU 

% THF, DME% DMF, DMA, NMP#tf£>lf ^tl, £ tlS>ttJ£&"eXtt 

/ttsla UTS^ £> t1•§>o 
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[0075] As tf)OAs TK 

SHb tl 'J OAs 7kMik1- K 'J 0 As ti'J OA tert-7" h^ri> K\ t~ h 'J 0 A 

tert-y K\ fizM-fzi/O As h'JxfJl/7$X V 7°P fJUx^1 

N-^JU^k*1; X e'Ji/'X DBU^&tf £>tl£0 

(i LT(i, ^W^^PP^X ^PP*JUA, 1,2-

^ppi^x hJUxX Mtx^Jk 7-fe K— h 'J Jk ^x^JUx —^ 

Jk THF, DME, V^^ys DMF, DMA, NMP^&tf b tls Ztlbtt^VX 

fc£/Ms*n* U"C^l/N IQ tl'So 

xm 
ik^m(a-6)*s m&*s 

^tc<fcy0.i~i0^fi©^M"e, rctm^z>)%M(D}$j&©^©*at-c, 5<& 
m ~72B#& c: t iz j: y s^t * d <h #-c $ *0 

[0076] it^y«hLT^ ^yx.^p<^^ppi®sm»(m-cpBA)% mmt^yv^ 
Jk jiMts jiltlbTK^TKs iia OM&j- h U ^ A, 5^'It^ U 0 As }§^> 

13 yltt^OAs J^b7JU7 IJJI/S s<yiSJl> h 'J ^^-)VTy^-0 AOU >J 

K/N-^7nnxf*>y<f $ VS %W&m&1- ^ 'J 0A/mmtffo\ibtiZo 

$Ms Mlt h'J7JU;*PMt P-

hjux>7jkix>it, £ti£>ttJ!M£"CXtt 

/Ms*n* *Q tl •?> o 

[0077] iM%£LT&s J —)is x^y—jk *J<?uu*$ys ^PP 

foil As 1,2-^PPi^X hJUxX Mtx^Jk 7-fe K— h 'J Jk V 

x^JUx—^Jk THF, DME, V^^ys DMF, DMA, NMP, £> If £tu 

tl tl b /^"n" btl&o 

I*M5 

fc-£W(a-7)tts \t^mia)^s i^m~*®iym© 

/\pywb&k sw^tc<fcy0.i~i0^fi©^M"e, -2Q°ctm°c(Dm(D 
5^^~720t^Mii-r%z.£iz£ ys^t& d £#-e$ & Q 

[0078] /\PfV^y^:Ut(t mtf(*>*x^JU;p$y)gE|t MJ 7Jk?MJ S\ ^ 
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'J SffoM K 'J 7 At 'J K\ 1,1,2, 2-^ h^7,/U;t PX^JU-N, W-Vt^-A 

7$ >^©7 l> A, U Jk ^•^r'vi^'fb 

U X iHlbTJ^ U—)l, fb'J> 

e>ns0 

=f <Qtl£o 

[0079] ^MtlsT&s ^ili^^PP^^X ^PP/1xJUA, 1, 2-V 0 PPI^ 

X KJUXX gfl&x^Jk 7-fe h— h 'J Jk ^x^JUx —^Jk THF% DME 

, DMF, DMA, NMP, tf>j vymtffatf btu £ tl£Xtt 
/Ms*n* U"C^l/N btlZo 

I*M6 
^t(Ib)^ ^b^(a-7)^t/1^M~^iiiiJM©jb^(a-8)^, 

&^C<fcyi^fi~*®i!Jfi©i&S©#£TN -20°C<h150°C(Z) 

m(D)^m^\ 5#F^'~72B#mJSJ&£-t±& d <h iz£ y^#-c$ &0 

[0080] Lt(t 7KI^b^ U t7A, 7KiHb^hUt7A 

, t)lJOA tert-7" h^ri> K\ h'JxfJl/7$X $M 7 7°P fJUx^JU;7 

SX N-^JU^Jk*1; X b0|Ji/(X DBU, 4-^7 ̂ JUT7 $ J t° U $/*> (DMA 

£>tl£o 

^UtLXlZ, J —A, JL$J—A, ^PPy^X ^PP 

*JUA, 1,2-^PPi^X hJUxX Mtx^Jk 7-fe K— h U Jk V 

X^JUX-^Jk THF% DME% Vt**fy, DMF% DMA, NMP% t°'J^X 7^1? 

fa If b tu d tl ̂  & ̂ 3&"eX &5!-n- 'btl'So 

[0081] <b^tl(a-8)tt, miRpnp«h LTt#^tl^A\ Xtt£fc]©;&&[0!J*.tf. ^1$ 

'fb^Ii^s £5US. 14#, P.35U ^L#tt^tt(2005^)^]t L< tt'ttlblZ 

^ i; tc 15 & (c & y ?# & d <h # •T? $ & o 
M^)i2 
^t)(Ib)©9^ R3a^7K*Jl?-e^y. R3bA*-C(=0)R3c (^f^s R3c(itulB 

tmm-Z'fa^-Z'faZ(D^T\ R3cifS^S£ ̂  L T ̂  T t <UM£M j7 JU 
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+JUX&S&S&# LX^X^J & V U7 R3c^ 

S^S £M L X ^ X i J: TA * JU 7 K J X &S^S £^ L T ivx fc J: 
i^stnTJis^JisT7^ J v&&fc&ya(id)% 

Jls =!**>-?$>&Ik-SMl(Ie)&s 01]Z.tfVLTCDXmtZft^WktZ 

Zttf-QZZ o 

[0083] (jfctK R\ U R2% R« R3c"HiR3cCDS 

»0>9 LTUTt £ U<£$7JU*JUXttg&S£W LT^T 

t> PZJU^JU^U R3c"2(iR3c©^S©9 LT^Tt 

^X(iR3c©^S©9"^©g^S^:^ Ltl^tt nj7 j iz 

£tt£W£S£^ LTINT fc J: P Us R3c'3&R3ctf>£« 

<D 9 *> ©g^S£# U T IN x fc <fc l^g|g 7;u n =£ *> (c £ 11 £ g^tt£^ L X 

M1 

^tidcm, (\)it^(a-9)^s mm^xitm^mx\ 0.1-10^*©^ 

[0082] [fc10] 

H H 
(Ic) (le) 
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&^C<fcyi~5^fi©gSiM©#£TN -20°Cih 150°CCDPelCD 

5£f^~720#^4MU )Xl^\ (ii)1~10^fiGMb^tl(Ib,)£, 

^tc<fcyi~i0^fi©^s©#s"F. -20°c«hi50°c0^ 

©^jg-e, 5^~720#^sj^^n-i> d t tzj: ym&tz>ztt<x$ &Q 

[0084] 0!J;LtfDCC, EDC, CDI, BOit 2-£pp-1-

*7-)\s^)V-0 A, HBTU, mmtffotfbtl&o 
wem^zmmtLT&s ^utfHOBt, MJX^UZ^X M-SMV 

7°P tfJUx^Uj7^ ymflbtf btl&0 

^(f^pp^^x ^PP/1XJUA, 1,2-$; 

^PPX^X KJUXX Mtx^Jk 7-fe K— h 'J Jk S/JL^JI/JI — TJI/ 

s THF, DME, *S#*+t>s DMF, DMA, NMP, tf 'J b tU Ztlbl* 

T XteM-a btl&0 

[0085] (\\)xm^z>ik&t LTti. 7Ut\tti u 

Ib^h'J^A, tilJOA tert-7" h^ri> K\ h'JxfJl/7$X SMV^P 

tMUx^JU^SX N-^JU^JU*1; X b0|js;x DBU, DMAP#tf£>lf£>ft 

^ o 

(i LT(i. ^ili^^PP^^X ^PP^JUA, 1,2-

^PPX^A hJUxX gfl&x^Jk Ziz h — h UJk ^x^JUx — J-

Jk THF, DME, Vt* +F>s DMF, DMA, NMP, HfiMftlbtfbtl, d 

tl b & J!M£"CX l&M-a btl£>o 
[0086] itsMib')^ m^^ojLmtmm^mz&vmbti&o 

<b^tKa-9)&, miRpnp«h {.xmbtiz>t>\ xtt^©^[^j^^ mmt 
m5ns. 16#, p. u ^#^^tt(2005^)^]t L< ^tibizmc 

ten feiz <fc y %%> z. t ttx $ £0 

I*M2 

<b^tl(Id)tt, ^tKIb')^1~10^fi©^tl(a-10)^ 

m^UXs 1~10^M©J^S©#ST, -20t>£ffllN£^&0>$j&©^©*at 

5^r^•~72B#m£ -tt £ d <h (c j: y & d <h #-c $ &0 
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[0087] m^It^U^As zKlt'fb^ 'J 0 As TKSHbf" K 'J A 

s ^U^A tert-7 h^y K\ K ]J X V4 7 7°P tfJUx-^Jl^ 

V. DBU% DMAPf^&tf btl%>0 

"Mtt LT(i, ^pp^JUA, 1,2-y^PPi^ 

X SJUxx StStx^k 7-fe K - K 'J A, >yxfil/X-Tik THF% DME 

s DMF% DMA, NMPV tl°'J btl, ZtlblZm&VXlZ 

/^*n* U"C^l/N btl&o 

[0088] jb^(a-i0)^mi^nnp«h y,xmbti^t\ 

Sg5]£x 14#, p.484, ^#$^£*±(2005^)] fc L < ££36 

i; tc^az javm&zt ifx $ &0 

Jim 3 

^b^de)^ ^Mib'mtn~i0^*0jb^j(a-ii)£, mmtpxtt 
mm%-Z\ 1~10^»©^S0#ST. -20°C,hffilN^^CD^^CD^CD^Jt 

5#m--i2mmm±z>ztiz£vmitTz>£tt)<x^z>0 

[0089] &g£LT(£, * 'J 0 A, K lJ 0 A, j^lt^'J^A 

v 7j<8Hb2J 'J ^ As TKSt'fb^- h U ^ As u ^ A tert-7" h^> Ks h 'J X 

% DBUs DMAP^3Mf£>ti30 

>£MtbT(is 0yx.tfiy^PPP<^>s ^PP/lxJUAs 1,2-y^PPX^ 

X hJUxx Mtx^JUs Z-tzh-h'JJk ^X^JUX-xJUs THF, DME 

s DMF, DMA, NMPV tf 'J Vymtfhtf btl, Ztlbttm&VXli 

/tt'a 1/ ~C ^ l/N b tl •a) O 

[0090] ^b^(a-n)(imiSnDp^: LTff ̂ n^»7!)\ Xtt&ft]GD;fr&[0y*.f& Organi 

c Syntheses, Vol.23, p.13 (1943); Coll. Vol.3, p.167 (1955)]tLO£ 

-t ti b [z m i; tz 15 >£ iz j; y # & d h •-e $ & 0 

M^)i3 

M(I)©^s YA^s -NH-S -0-s -S~X(i-NH-NRla- (^^% RW£fttllB<h 

ina"efei>)-e$>y, R3A^tulB^(R3A-1)-e^ys R^S^S^LT^Tti: 
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, mA.^"F©xjgtcftiN^iif z> z.t tf-e $ So 

[0092] R\ u R2% R4\ WRXfYHZ^n^nmmt^m-ZfoV. R3' &R3©£« 

©^©S^S^LT^TtdaMgMZJU^JUX&S^S^LT^Tt 

<b^tl(a-13)tt, ^t(a-5)M1~10^M©^^(a-12)^, -

20°C <h 150°C(D©;UJt T\ 5£f^'~720#mJ5J&£ -tt& d <h (C <fc y g^tt" £ d 

[0093] }^^:LT(£. $1*. 7 * 7 —Jk x^y—Jk y^PPp^X ^PP 

jfcJUA* 1,2-^PPI^X hJUxX Mtx^Jk 7"fe K— MJ Jk V 

X^JUX—^Jk THF% DME% Vt* +t>s DMF% DMA, NMP% kf'J^X 7j<#tf 

£>If <otl, Ztlb&^&"CX &51-& btl&o 

<b^tKa-12)tt, miRpnp«h UT?#e>ft£jb\ Orga 

nic Syntheses, Coll. Vol. 4, p.401 (1963)^]t L < &?tlbltZf£\Ztc~}5 

lb^t)(a-13)£, 2~10^»©It^yT\ -20°C1.1 

50°C ^©n©;SSt\ 5#^~720#^4Mf %Z.tlZ£ y £^f £ d t tfU $ 

^ o 

[0094] it^y«hLT^ A, « 

Its jilt^TK^TKs iia K U 0 A, U ^ A##£>lf 

<Q tl'So 

[0091] Dfb11] 

I*£1 

I*M2 
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J-As x^y-jk VOuut^y* Ouu 

<Jv/UA* 1,2-$/£PPX£X hJUXX gfl&x^Jk h—h U JUs V 

JL^AJI-TAS THF% DME% Vt* +f-ys DMF% DMA, NMP% 7j<#tf 

folfbtls Ztlb &^&"CX btl&o 

^J£4 tJS./ 

<^1(1)09^ YA^\ -NH-, -0-, -S-Xtt-NH-NRi"- RW£fu§B<h 

^«-e&£)-e&y, R3A^tuiB^(R3A-2)-e^y, R*i7J^y^^xti7 

• -f JU-e^^^t(Ig) ^!l^^"F©XjgtCftlN^jif £ d <h "CS £ 

[0095] Dfb12] 

R1 R1 

HS N 

(a-6) 

UYB 0 UYB 0 
RI - p4A r 

Rl 
X^1 H3CO.S. 

Ti T 
^A . XfS2 

N' HaNT 
ii „XA 

N' 
0 (a-14) 0 (a-15) 

R3\ ><X ,R3d"1 

?4A 

T 
0 0 

(a-16) 

Xg3 

Xg4 
j3d-1 

V X "N 
(ig) 

[0096] R\ U R2% R4\ XA^OT(£^tl^tlfulB«h^l«-e^y, R3d"H£R3d(Z)£ 

m<D?t>(DiS;!l&7AtJ J -f AXtt7U-f AlZ&tfZi&t&TAlrAfflfrXttT 

U —It") 
I*M1 

fc^tKa-14)tt% lb^t)(a-6)£, 2~10^»©N-7" 

-20°C<h 150°C 

©©*at-c, 5^~72B#zztiz^v m&t z>zt &-? & &0 

[0097] J-A, *J<?uu*$y, VnufrAA, 1,2-
$/£ppi£X hJUxx Mtx^Jk 7-fe K—h U JUs S/x^JUx —^ 
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Jk THF% DME, v^+f-X DMF% DMA, NMP% tf >J Vy^thM btls Htlb 

bti&o 

nmz 
<b^$l(a-15)tt, 'fb'a^Ca-M)$ts 1 ~10^*07$ -7 

8°c <h 150°c®m(o^m-1?. ~72Btr^MiiT & d ^ tc y mitt zzt# 
•e$i>0 

[0098] :P$>§SI!<h UT&. 'J^AkT^C S 'J ;>< ^Jk>'J JU) J7 ^ S\ -f 

h U h >J *?)\,*/ 'J JU) K\ yy"E-7. K tl 

'J ^ Aj7^ £tl£o 

$iJx.W!^ppy^x ^PP^JUA. 1,2-^nai^ 

X hJUXX S/'X^JUX—^Jk THF% DME% Vt^y. 

tfbtis HtlbUTffll/Nbtl<bo 

xm 
^tl(a-17)^ <b^^a-15);&t^fi~*®§yfi©lb^$l(a-16)£, 

1~10^a©J^S©#ST, -78°C<h150°C(Z)P^(Z)^JtT\ 5£f^~720# 

i+ & d h iz j; y i^f ̂  ^ #-e $ &Q 

[0099] $Ul£n-7'?A'J?0As sec-^JU V A, tert-7> 

JU'J^OA, 7x "JUU ̂ A, U^^A^y-r V^PtfJb7$ K\ t) lJ 0 

A tert-7" K=>ri> K^#2felf <otl£0 

M%t Ltlt M^PP^^X ^PP^JUA, 1,2-S/^PPX^ 

X hJUXX S/'X^JUX—rJk THF% DME, Vt**fy, ̂ Vy^ifh 

tf «b tu ZtibUTrn 1>N btizo 
[0100] to^g(a-i6)&, LTmbtiz>ti\ m%& 

8S5]EU 16#, p. 107, ^L#tt^tt(2005^)^]t L<&?tlblZ 

m i; tcum z £ y ^ #-c $ &0 

XfM4 

jb^(Ig)^ <b^tl(a-17)£% 1~10^*©^m^y^t/1~10 

^fi©7$V^i®#4T, -78°C1.150°CCD^(Z)/mS"^\ 5^^~720|^MiI 
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[0101] JMSMb£!l<h LTtt, ^mtW-0UU7s0^y^ $ K\ tert-7" 

51As l-^PP-IH-^W h ij yV-A, btl&0 

T< yUMt LT&, in7L^*y-*3LJl>isi'7-ifys 7y=£-7lffo\,i 

btl&o 
Mx.l£i/$nap<^x <?PP*;UA, 1,2-y-Jppi^ 

>% h;ux>% Mgx^Jk 7-tr h-K lUk S/i^H-^Jk THFN DME 

, DMF, DMA, NMPV tf U £>tU £ 

/tti'n' *2 tl •?> 0 

^J£5 :te./ 

M(I)©^, YA^\ -NH-% -0-, -S~X(i-NH-NRla- RW£fu!B<h 

in^*es>s)-e$>y, R^jtmsSCR^-cfcy, R3d#7j<iijic?T-&-Mb^tj(i 

h)tt, 15!) X fcm~F ©XfM £ ft iNMii 1" £ d £ t ;* 3 0 

[0102] [<fb13] 

HsCLcx „M 
"R4A -» 

H3C^Y'^^*^XA X|S1 
H3C O '-0 

T4A 

wV* 
(a-18) (Ih) 

[0103] (5$*. R\ U R2, R4\ X*&tmi^tl^tljim£|Hia"C&£) 

XfM1 

ib^dh)^ 4t,^(a-i8)^s ®m<pxi*m%&Vs i%s~*mffls<D 
MVs -78°Ctl5Q°C(Dm(D)^l:\ Z tlZj: Vm£T 
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-DNA Engine(xA^x-r U +J—l\ 90oCe2^^(Z)MiItis 94 

°C -e30#P^ 7 - - JU;^Jt58°C T?30#F^ 72°C T? 1 ̂  ^ ft Z>J5J&&35V- -f 

fco 

[0152] tl/cPCR|ff^^HindIII,hNotl-etJJifm, 7tfP 

t: KCCR10 DNA|ff^^0J]XL/co WMK*. ^-©ftj&r 

K(HindIII-NotI)^^I^3AtJNo^:(Ci;''J, t hCCR10©f^I 

^117°^ 7 $ K L fc0 

7°^ 7$ K©IB^c^sft&7°^K^-(IB?U#^3&tM(c^ 

TZ-Sffflsmzm^T. t; KCCR10 DNA^©IB?U£>££ L/c0 ^SIB?U©>£ 

DNA^-7x>Ht-377(/-s-dr> • UUV-ttlO V K (ABI 

Pr ismCJIIij^lO BigDye(J£||j3i5llO Terminator Cycle Sequencing Ready Re 

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

ACDIB^U GenBankCDgfilB^ (NM 016602) t ~SC L tc0 

[0153] (2)tU^>0A7^iz^mH KCCR10^H«©^ 

t: h CCR10fr b (D is 9t~JU £ tl )Vis 0 A 7 V -fe -f T?*£di f & fc®>(DBB 
J5£L/c0 ^PCD^/M/7^ 'J "r-i tDl • T^I^X h U —(Analy Biochem) 

, 2006^, f§400#% 163M](C^i;T, KJMGER8«(Namalwa«fi5fc©« 
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KCCR10©I^^I1«^^L/Co KJMGER8«(C, ±§E 

IZX hCCR10(Z)I^^^ii7°^7v $ K^.t/Ga 16^ii7°^7v $ 

h PTKU — :> a V7-9 J nis — (Cytotechno logy)% 1990^% M 

3#, t: FCCRWfrb(Di'yj-)l>$:t)Jl>i' 

0 AT viz ?IZ Ltc (XT* hCCR10G16«<hP¥^)o Ga16 

mE7°?X< Ktt, fgIl^^-pAMoh(WO 03/087366) tC tl KGa 16 DNA£&| 

frTktlZ.tlZ&V^mLtco t KCCR10©^IlI^(i, hCCR10G16«£10 nm 

0 l/L /3 -est rad i 0 L (-> #£~F-C240#^i£^f Z>Z. tlZ&Vft-o tca 

[0154] (3)thCCR1 mtDlisOATvizj 

SCCR100fg^£g§gU;/c^J]&£RPMI1640i£ife(>r > tf h 

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

ATvlzj h(;EUdri^-T1V<-r7>ttM)©^{\t70P hP-JU 

UTIiM L/cP-^V U 37°C-em+^rPM > 
dpzL^- h L/co otl;&384r>xJU^ U 7# KA7°U- h (P-->^ttM) (C 

40 ML/^XJU^JEL/CO o©7°U-h(C, tSlfrfb^tl©^ 

K(DMSO)}^;&RPMI1640^±te-e37fe^|KL/ct(Z)^5 juL/1} xJUflflp U 37 
°C-e30^^-r >^r=L^< — h L/co 1 w/v% 7JU7°$ 

£#frRPMI1640i£iftT'ltfKL/c300 nmol/LCDt: hll^A.CTACKCZ-JUZ> 

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

£ A is 0 A -f * V5IJSGD^UJ £ X ̂  U - - > yg® (FDSS; ;£*&* K - ̂ X tt 

M)(cT)iy^L/c0 

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

[0155] umt^(Dti)ViyOA^tym^mm.mmz, T^ZLTC^-OTJH±! 
L/co 

[0156] imi 

= 11 - — —: 1 x i o o 
a:^hD— 
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[0157] 

=1 > h u-)l : (C, DMSO^RPMI1640i§±te-e37fe^ 
fKLfct©»JPL/cm, 1 w/v%^^m;f7JU7^>^#^RPMI1640^±fe-e 

HfKL/c300 nmol/L CTACK»JPLT, 0 A-f t >}j§Jt©^»] 

^7 (C, DMSO^RPMI1640i§±te-e37fe^|KL 

tc^o^mubtcm. CTACK^frigifeCDftfey (C, 1 w/v%-^>m;i:PJU7^ 

> £ # RPM11640i£ite £ gl JP L T, « ft tl)U *> A -f ^ > }j§Jt © £ Jfl!l 

^L/c?¥(Z)¥^}iy^S 

3&IN L10fe^J;b-e5}ji^±©iS^b^(CTMiI Ltc&fDh Jlis 0 A-f 

t L, ICsolii^r^ttl L/c0 

[0158] 4b^t)1~53, 55-96, 98-100, 102-107, 109-182, 184~33H£, 1000 

nmo l/L£lT©}j§Jt(C£ A-f t >>j§Jt±#f £50%£l±PI# L/cQ 

<b^tl(I)Xtt^©2£^ftlC§^;*ft£J&tt, CCR10£trCftffl£^U CCR10^ 

m i- * ^ iss. #/x tLxMmzh^>t^xbtitc0 

Ijt-O T, <b^tl(I)Xtt^©2£^tolC§^;*ft£J&tt, CCR10jffl-£-r££ 

Ms ££0, «£^J#i& 

s »J«\ 7KH°-tt^J#i^, tyVV$LJ#i&, S^)i 

M0s x^-f-Xyx • Va yvym^m, 
A'^feM;)#, ;I^, ^7L 

I'j^h-f^ *ru-i K, #FJ& $7m 

[0159] mmtm -70x^-FnyAtn^yifym%M-D-nmR^znt^m 
wm 

BALB/cx-t7x(iitt, • v/<-#&$&)zsmftreffixb. *t 
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MJ-U liKbom. 

IN. 7®t£mi$£P^&L/c0 »tH£^19~25°C, ;SJt30~701 -0120# 

u mis©®M^«h7j<;&ga(cmix^i±T^i^L/co 

[0160] iSitG)20tutC0pP0|&!J^^:tj-p /cBALB/c^ 0 X(DM^n$lZs i/—bn~J)\/ 

ttM)oy-tz h>{>lJt 

0.5%[fim(w)/<*;»(v)%]}£100 v.LmftTZ>ZtlZ&<')&ft%ftz>tco 

r/v m5B@(C^- hP7JU^P^>-tr'>-7"tr h>}^[)jiS0.2%(w/v%)]^5fr 

(D^MlZ^tl^'tlW VLLfD. 1+20 

fco JIJS0.11 t L< (il%(w/v%)(c^^i;97-tr h>(C}^?L/ciS^b^ 

£ J5Jfc&(D101mtu 1301ti (C £ I'NT5fr©H*(C tl?til 0 IXLf -D1+ 2 

0 i$ts K^-r ^--ejai££i±/co 

[0161] iz 

mrnvSZTiz b >&£&&•$ bfco £fcs MftRZf 

ISi^b'n^CD'f'tfol) IZTiz 

mtbtco sj^;&#^'r^efu«h#^240t^ti(c, y-r7Jis*>y?%z<f-

L/co ^;?Sfi©»J^(%)(iTIE©^(c^-^TI+®L/co i£H£f§28iKC^ 

"To 

[0162] im.21 

?§J® &4t¥<D ft - IS®^b^ tiK-41$©fl 
(X) = ^ ^ ^^ ̂ ^ • x 100 

}^?t3:4tl©fit-Ett|(Z)fI 

[0163] 
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[H28] 

m 28% 
ffltfcit&fylMfg (%) M'ftnmmm (%) 

ii 1 32 
21 0.1 26 
22 1 47 
25 1 47 

176 1 42 
232 1 39 
233 1 24 
241 1 27 
259 1 38 ' 
291 35 

[0164] 21, 22, 25, 176, 232, 233, 241, 259&tf29Hii:f|>>¥ffiJ5J& 

IZ ftt Z »J Wm £ ̂  L, (I) X &Z (D ft (C fF # £ tl & ik 

fco 

*w%zm^bti&4k£;ty(i)x&:z(DM¥ftiz.tifn^tiz>mz. frost 

^itiUo t/c, ^ ti^EHS^y^ m%x&Aizi&m^tiz>:b(DT:-foz> 
o 

[0165] Lx^mi^z^vm^mzm 
X^3Em©jte©)^©/cto©^^^:(Z);Fb^«h L 

t/c, ^ft£>H2i££!&!Ki, 

n-zti2>-m5uz*ti&L±<Dm.famz.&. mt mmm)t-m 
IzWb-g L, (c £ ̂  T <£ < £P £> tiT £ilM<Dl5feIz&VM 
XB.'tS tl%> O 

[0166] £-^gg&£ UTtt. L< 

, SiPXtt, 0iJ*.tfflMF»3. ^ffl#©#M£P££>tf£;:£tf-C££o 

0]*Ji'i££!k )ilt^iJs e>tl50 

wmmvmmt »^©ii±i^y. 
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'J A^(DM)RMS t: KP^ri>70P fJU-tzJUP— X^(D 

[0167] flMF»3£-^C>g^£\ iUm;A, 7" K7(i±k7K 

fliJa.tflfcE&Ki. Vizy yt§(D&ttlZXT7<J)l>7)l>=l 

-JU#©gSjM£ElNTlii£-C££o 

B£(D^S WMs L<& 

fi®g#lC<fc I&A-AfotcV, 0.01-1000 mg 

. ifS L< £0. 05-100 mg©iB0T\ 1 B10&IN U&0&-5T £c HMF»3£ 

J^A-A^/cy 0.001-1000 mg, L < (£0. 01—100 m 

g£1B10ft^Li&0$^-t£o Ztib&^-wRXf&^mz 
M LTti, m?&(Dm*(D0kmz.£i>jm:ihTz>o 

[0168] *f£BR%mMmJkXfi&%miZ£i>)$blZM:te&llzmWt2>tf. *% 
BR(DmmiZZ.tl bo MMMRXf0^M (C PS M £ tl Z> Z. t tt ft IN o 

&fc\ ^IlilfffllN^tiS^p hJlCU NMR)(i% 270 

MHz, 300 MHzX&400 MHzTliy^ tl/c fc ©Tfe LJ . <fc 

-^T55^tt7°P h>^0^0t(C(ilE)iy^tl^lN^(h^^)^o 

\,^>yj-)l>Tfo£Zt$:^To t/c, 

J; y ChemBioDraw Ultra version 11. 0.1 l^fc0 

HW!J 1 
[0169] 4-(4-7MP-2-^f^7iJ )-5-[4-(4-7i^P7x —A) 'J 

i/y-i-t}ji>tK—ji>] tf'j isy-2-x)ifoy$k(ikn^) 

(XfMD 4,6-y^PP -p^>It(19.4 g, 101 mmo I) £DMF(300 mL)(C}^?L 

, HATU(50. 0 g, 131 mmol), N, N-SM 7 7°P HMUx^UT7 $ > (53 mL, 0.30 

mol)^t/4-(4-7>'U^P7x-jU)H0^U^>J^ItJ^(26.2 g, 121 mmol)£jQ 

x.% ^-e50trP^i#L/co h U t7A7K;^^:JP 
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7jCflfeBt"? V* v 0 AXMm Us ^iSfcMBET m£ U tc0 WiM.%: v U tl ?)Ut 

7A^n?^77^-(A^>/M£x^JU=1 /1)-cutIt, 2-7°P/<y — 

:1)~e U 7.^ 'J - U (4,6-VI P P t°u *>*>-

3—(JU)[4-(4-7Jl>tn7Ji—JU)£°'<,Jis>-1-<tJl>]^$J >(25. 5 g, 71%) 

^.%tz o 

ESIMS m/z: 353(M + H)+ 

(Xf£2) 4-7>»U^P-2-y >(5.2 mL, 45 mmol)^THF(40 mL)(C;^ 

1?L, 1.0 mol/L'J^OAbTU K U T< K/THF}^(45 mL, 45 

mmol)£-78°CT-?ilTU/c^ -78°CT10#P^1# Ltc0 S^l^tllCX^Te 

% b tl&(4, 6-^ £ P P b°{) Vy-3-4 )l) [4-(4-7 Jit P 7 X ~JU) b°^ l> V 

>-W;U]y^y >(4.00 g, 11.3 mmoO^iDx., -78T)^30^*1# U/ct 

, 0°cT-30^^i#u/co 

mm.x51 JI/-catti u/co /f* 7 AT-i&'jt u, )%m%>i 
ET^Sb/co i/i^y'Ji^^7A^ P7 h^77 < -(^+J">/Mt 

x^;u=1/1 )-efta Us [6-7 P P-4-(4-7Jl^ P-2-y ̂ 7i-Jl/7$ 7 ) 

tf'j v>-3—f^][4-(4-7WP7x ~;u) v>-1—OU]y 7 y >(6. 0 

0 g, ^Mft)^#/co 

ESIMS m/z: 442(M + H)+ 

[0170] (XIS3) Xg2Tl#^n^[6-7PP-4-(4-7;U^P-2-y ̂ jU7x~Jl/7$ 7 

) tf'j *jy-3—r;L-][4-(4-7^^P7 X - JU) b°^i> y>-i--r ju]y ̂  y > (1. 

00 g, 2.26 mmol)£DMF(9 mDK^U tife<b7j<f{i-j- K 'J 7 A • n7Xffl^(906 

mg, 11.3 mmol)«;L 120^20^}!# U/cQ K 

U OATK^^DX.S U/CQ ^l#IJIU &7]CfliE 

ltT^*S/7ATi£'JtU M^IEmUfco 'J2J4MU2J7 A 

7P"7K7^7-T-(7PPA/y7y —;u=20/i)-c*t§g$L BtStx-^ju 
T? "J 7>^ 'J - Us [4-(4-7;i/7|- P-2-y 5^7 x - JU j7 $ J )-6-y JU;b 7° K tf 

'J i7y-3--i JL>][4-(4-7 Jl/t P 7 X- ;u) b°^ 'J ^>-W JU]^ 7 y >(845 m 
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g, 85%)£t#/c0 

ESIMS m/z: 440(M + H)+ 

(Xig 4) XfM3-et#^tl^[4-(4-7>'U^P-2-p<51>'U7x J )-6-pOU 

tl 7° h tf'J ̂ >-3—fJl/][4-(4-7J^P7x-JU) 'J V-WJU]* * y 

y (50. 0 mg, 0.114 mmol)^7"tr h-h mL)lC^fl¥U 30%}®iHb7KII 

7X^(1.0 mL, 9.8 mmol)£Jppu ^-£170#^# Lfca 

mMtt- h u 7 Mix^u-ettdi u/cQ 

A-en&u ^^1(54.7 mg, m)*mtc 
o 

ESIMS m/z: 488(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.58-1.83 (m, 4H) 

,2.18 (s, 3H), 2.74-2.93 (m, 3H), 3.65-3.83 (m, 1H), 4.44-4.65 (m, 1 

H), 6.59 (s, 1H), 7.08-7.26 (m, 3H), 7.28-7.38 (m, 4H), 8.29 (s, 1H), 

9.73 (s, 1H). 

Hlfcffll 2 
[0171] 4-(4-7J^P-2-^f^7iJ )-5-[4-(4-7J^P7i —A) >J 

Vy-\Vy-2-x)ifry7$ KHb^t)2) 
ftptll (55. 6 mg, 0.114 mmo I) £ Tiz h - h U M1 mL)lC^fl¥U 

s N,N-yy 77°P >(0.20 mL, 1.1 mmoQ&tM^>J^b U > 

(0.11 mL, 1.1 mmol)^:JPA.% IiI;mT'30:frP^}i# L/c0 JxlfoM'nWl&Tlz K — 

MJM1 mLMc^U SIC&TN 25%7>ZE-77K;^)S(0.78 mL, 11 mmol)© 

Z-trh-hU^KI mD^jft^toTTFU ^^10#^# b/cQ 

K U 7 ATK^^JP;^ L/c0 

Ji£&7KgE$v^**>7A-c3£*£U *> "J t ? 

J^7A^P7 h7*^7<-(Mlx^umiMU <b^tl2(28.6 mg, 52%) 
£?#fc0 

ESIMS m/z: 487(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.65-1.77 (m, 2H), 

1.97-2.04 (m, 2H), 2.24 (s, 3H), 2.80-2.90 (m, 1H), 3.03-3.23 (m, 2H) 

, 4.23-4.75 (m, 2H), 5.17 (s, 2H), 6.94-7.05 (m, 4H), 7.14-7.23 (m, 4 
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H), 8.08 (s, 1H), 8.31 (s, 1H). 

nwy 3 
[0172] 4-0,3-2/ t: KP-T y^V!/77>-5-'f ;)-5-[4-(4-7il/tP7i-

JU) $;>-I-^JU/K^JU]tfj ̂ >-2-TJU*>:P$ K0b^ti3) 

(Xjg1) ^Wyi©XfM1-et#^tl^(4,6-y^PP tf'J y>-3-r jU)[4-(4-7 

)\/f P 7 x^JU) 'J Vy-\~-i >/U]^ $ J >(800 mg, 2.27mmol)% ^.t/1,3 

-i/ t: K P -f V<y x/7 ̂  V-5-/7 $ > (459 mg, 3.40 mmol)£:^K\ ^156001 

(DJL^2t^mz LTs [6-^7 P P-4-(1,3-i/t: K P -f x/7 ̂  >-5—f JU 

7$ y ) t°u ̂ >-3—f^][4-(4-7J^P7x-JU) U vy-\-< 

J >0.00 g, 98%)£f#/c0 

ESIMS m/z: 452(M + H)+ 

(Xig2) I*Mm#£>tl£[6-^PP-4-(1,3-^t: KP-T V^>l/7 7>-5"f 

>/U7$ 7 ) t°U ^>-3—f^][4-(4-7J^P7x-JU) U ^>-1—f JU]p< 

^y >0.00 g, 2.22 mmol)£ffll\ ^«yi (DXmt |W]*§(C LT, [4-(1, 3-

V\1 KP-r V^>x/7^>-5—r>/U7$ y )-6-P<>/U^70 h H°'J Vy-3-4 )\s1\_A 

-(4-7MP7I-JU) $/V-WJU]**y liM 

I- & o t & < ixjfc (c IN fc0 

ESIMS m/z: 450(M + H)+ 

[0173] (1^3) XfM2-et#^tl/c[4-(1,3-^H KP-T V^>x/7^>-5—T>/U7$ y ) 

-6-pOU;b70 h t°'J ^>-3—T>/U][4-(4-7>'U^-P7x- jU) U S/V-I-'NU 

]p<^y ^»yi©XfM4,h^l*i(CLT. 4— (1, 3-V\l K 

P^V^VV"77 >-5-r $ y )-5-[4-(4-7 JU:* P 7 x " JU) U $/>-

1-^jU#-jU]H°U ̂ >-2-7JU*>l£(1.00 g, 2ligW91%)£t#/c0 

ESIMS m/z: 498(M + H)+ 

(1^4) XfM3-et#^tl^4-(1,3-^H KP-T V^>x/7^>-5—T>/U7$ y )-

5-[4-(4-7J^P7X -jU) U $/ >-1-^JJUTK—JU] tf U $/ >-2-7JU*> 

It(200 mg, 0.400 mmo L)£EIN% mfe0iJ2£ [W]^HtC LT. <b^tl3(28. 9 mg, 1 

4%)£t#/c0 
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ESIMS m/z: 497(M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.50-1.90 (m, 4H), 

2.70-2.95 (m, 2H), 3.15-3.35 (m, 1H), 3.45-3.80 (m, 1H), 4.50-4.75 ( 

m, 1H), 5.00 (s, 4H), 7.05-7.50 (m, 10H), 8.30 (s, 1H), 8.70 (s, 1H). 

nwy 4 
[0174] 5-[4-(4-7>'U^P7x-jU)H0^U^>-1-^>'U#->'U]-4-(dry U >-6—( Jl 

7$ J) t°'j Vy-2-X)\s-foyyii KHb^t)4) 

(I5|£1) ^Wyi©XfM1Tl#^tl^(4,6-y^PP tf'J ̂ >-3--r JU)[4-(4-7 

• 7 x^JU) 'J 'vV-l-'f jU]p< $ J >(800 mg, 2.26mmol)% JkXf^ 

y U V-6-/7$ >(490 mg, 3.40 mmol) ^156001 (DTM.lt. |W]^i(C LT 

% [6-^7 P P-4-(dpy U >-6—T>/U7$ 7 ) ^>-3—T>/U][4-(4-7>'U^-P7 

x-jU)t°^U^>-1—nu]p<^y >(800 mg, 80%)£t#/co 

ESIMS m/z: 461(M + H)+ 

(xfM2) xfMi"et#^ti^[6-^pp-4-(dry u >-6—y ) H°'J ^>-3-

^J^][4-(4-7J^;tP7x-J^)^l'><'J:y>-W,/^]p<^y >(1.18 g, 2.56 m 

mol)£ffll\ "MMW(DJ:fe3t^miZ. LT. [4-(4~7At P 7 x " JU) 'J 

i?y-1-t)l>][6->()l>t)70 h-4-(dpy U >-6—T>/U7$ J ) t°U ^>-3—fJU]p< 

$ J y(D%^M%%:%X, 

ESIMS m/z: 459(M + H)+ 

[0175] (I5|£3) Jimxmbtltc.l4-(4-y)ltnyjL-)l)£^\jVy-]-^T>/U][6-p< 

;u^7° h-4-(dry u >-6—r>/u7$ y) t°u ̂ >-3—nu]p< ̂ y volant) 

%m\>\ ^Mm(DT.fc4tmmz. LT, 5-[4-(4-7JU:*P7x-jU)HcX'J^ 

>-1-^;U#->'U]-4-(dry U >-6-^7$ y) t°'J ^>-2-7JU*>It(900 m 

g, 2l*MW69%)£t#/c0 

ESIMS m/z: 507(M + H)+ 

(Xig4) JimxmbtlZ>5-l4-(4-7 Jit P 7 x ")l) "J *>*V-I-^JU#" 

>»U]-4-(dry U >"6—T>/U7$ y ) t°U ̂ >-2-7>>'U/lN>It(450 mg, 0.890 mmol 

)£ffll\ ^«y2<h^*mcLT. <b^tl4(21.7 mg, 5%)*%tc0 

ESIMS m/z: 506(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.50-1.85 (m, 4H 
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), 2.65-2.95 (m, 2H), 3.15-3.35 (m, 1H), 3.55-3.85 (m, 1H), 4.45-4.80 

(m, 1H), 7.05-7.85 (m, 10H), 8.04 (d, J = 9.0 Hz, 1H), 8.29 (d, J = 

7.5 Hz, 1H), 8.38 (s, 1H), 8.81-8.86 (m, 1H), 9.10 (s, 1H). 

mmm 5 
[0176] N—>^P7°P £A-4-(4~7Atn-2-?(^A7JL~AT^ J )-b~l4-(4-7 At 

• 71 -A) Vy-i-tiAts-Al^u Vy-2-xAftyj7^ K 

) 

mmW(DXm3Xmbtl^>[4-(4-7 At U-2-?i^A7 

Atl 7° h tf'J ^>-3—fJl/][4-(4-7J^P7x —A) U ^>-1—f JU]p< ^ 

7X100 mg, 0.228 mmo I) £ 7"tr h - h U AO. 14 mL) U $|C>%TN {8 

U 0 A (46 mg, 0.455 mmol)JkZfim.ikXA7 'J A(Q. 037 mL, 0.455 mmol) 

PA.S 10tre^i#L/co J5J^;Fb^tHC^P7°P t°,lU:P$>(0.08 mL, 1.13 

8 mmoD^rJPx., 0oC(CT10tPp^i# L/c0 JQ It 

L/co ^$g£&7j<fliE$"7?>**>'}A-c$£j£U 

TSiUfco ij tifAti^At VV=y7 <—(*? • P*JUA/p< 

^y-;u=100/0-92/8)TltMU ^t)5(40 mg, 33%)£f#/c0 

ESIMS m/z: 527(M + H) + ; 'H NMR (270 MHz, CDCL3, 8): 0.56-0.72 (m, 4H), 

1.67-1.76 (m, 2H), 1.98-2.03 (m, 2H), 2.25 (s, 3H), 2.30-2.37 (m, 1H) 

, 2.81-2.89 (m, 1H), 3.12-3.18 (m, 2H), 4.50-4.54 (m, 2H), 5.21 (s, 1 

H), 6.95-7.05 (m, 4H), 7.15-7.26 (m, 4H), 8.04 (s, 1H), 8.35 (s, 1H). 

6 

[0177] 2-{4-(4-7Atn-2-?(3LA7JL-AJ7$;)-5-l4-(4-7Atn7JL-A) tl° 

iyy-]-tiAt<-Al £°'J isy-2-XAfcyj7^ Kl-N-^JUZ-tr K 

ut-sm) 
(T.W) mfe0!|1 (DJimxm [4-C4-7 At P-2-p< ^A 7JL~A7^J 
)-6-*At\~J h tf'J ^>-3—T>/U][4-(4-7>'U^-P7x- jU) >j vy-\-< 
A]*$jy(20d mg, 0.455 mmol)% IkZf 2-7 $ J ^ A (286 mg, 

2.28 mmol)££]l\ HJfe0!|5£ |Wj*§(C LT. 2-{4-(4-7J^P-2-^ fJl7x 
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J )-5-[4-(4-7J^P7I-Jl) 'J Vy-l-t) tf U 

-2-7JU*>7$ K}g^3MK<b^tl113)(52 mg, 20%)£f#/co 

ESIMS m/z: 559(M + H)+ 

(Xig2) 13(150 mg, 0.269 mmo I) £ $ y —M3. 0 mL)lCS§fl¥U 4 

mol/L 7kM.4fc1~ K "J 0 A7K/^>S(1. 00 mL, 4.00 mmol)^rJPx.% ^)m"C30^^ 

mWLtco Mlx^u-e 

ttdi L/co K U 0 A7K;§5S"e^}f U 

• • foil A/* $ J —)\/=\00/0-90/10) -eliM U 2-{4-(4-7; U^" 

P-2-/fJl/7i->/U7$ J )-5-[4-(4-7J^P7I-Jl) U $/V-1-2JJU 

K)Mt(^b^118)(35 mg, 24%)£f#/c0 

ESIMS m/z: 545(M + H)+ 

[0178] (Xig3) ftptll 18(26 mg, 0.048 mmo I) V (2. 0 mL)lCS§fl¥ U 

, HOBt (43. 9 mg, 0.286 mmol), 2.0 mol/L * $ >/THFJ§>ft(0. 239 mL, 

0.477 mmol)&t/EDC(54.9 mg, 0.286 mmol)£jQpu ^^60#^^# L/c0 

j5j&5l£-tuc2 moi/LJ^it^jpx., b/co ^Ji^tSffl^b 

^ h U L. V 7 A-e$£<J# L, ;W£;1J±T 

Silfco h 7 <-(^ • 0/1x^^/^^7-^=90 

/10)-effML. <b^tl6(24 mg, 90%)£f#/co 

ESIMS m/z: 558(M + H)VH NMR (400 MHz, CDCL3, 8): 1.60-1.75 (m, 4H), 1 

.95-2.03 (m, 2H), 2.25 (s, 3H), 2.80 (d, J = 4.8 Hz, 3H), 2.82-2.90 ( 

m, 1H), 3.01-3.25 (m, 1H), 3.75 (d, J = 6.0 Hz, 2H), 4.20-4.75 (m, 1H 

), 6.12 (t, J = 6.0 Hz, 1H), 6.71-6.77 (m, 1H), 6.94-7.06 (m, 4H), 7. 

15-7.22 (m, 4H), 8.10 (s, 1H), 8.30 (s, 1H). 

mmm i 
[0179] N-{1-{4-(4-7JU^f P-2-.X JL-JIJ7 $ J )-5-[4-(4-7 Jit • 7 x ~ Jl) 

vy-\vy-i-< AXA-fc-A} trp u vy-z-oi} 
7-tr FiitaW) 
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ftptll (300 mg, 0.615 mmo l)^.t/N-( t:°P 'J Vy-3--i )[/)7iz h T7 $ K(0. 

362 mL, 3.08 mmoL)£ffll\ LT. \t^W(32 mg, 8.7%)£ 

mtc o 
ESIMS m/z: 598(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.62-1.76 (m, 2H), 

1.91-2.05 (m, 4H), 1.98 (s, 3H), 2.09-2.18 (m, 1H), 2.25 (s, 3H), 2.8 

1-2.90 (m, 1H), 3.04-3.24 (m, 2H), 3.42 (dd, J = 8.8, 16.4 Hz, 1H), 3 

.49-3.58 (m, 2H), 3.66 (dd, J = 4.8, 10.6 Hz, 1H), 4.47-4.55 (m, 2H),6 

.87 (d, J = 6.8 Hz, 1H), 6.94-7.05 (m, 4H), 7.15-7.23 (m, 4H), 8.01 

(s, 1H), 8.26 (s, 1H). 

8 

[0180] 4-(4-7J^P-2-^f^7iJ )-5-[4-(4-7J^P7i —A) 'J 

^>-1-;bJU#-JU]-N-( 1-^^-2-;^ 7 tfP U Vy-3—()l) H°'J ^>-2-

Kdb-n^8) 

'fb'n^l (96.4 mg, 0.198 mmo [)Rm~T $ J-\~* H°P <J > ( 

226 mg, 1. 98 mmo I) LT. <b^tl8(65. 8 mg, 57%) 

zmtc0 

ESIMS m/z: 584(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.24-1.29 (m, 1H), 

1.63-1.79 (m, 2H), 1.95-2.03 (m, 2H), 2.05-2.18 (m, 1H), 2.27 (s, 3H) 

, 2.58-2.70 (m, 1H), 2.79-2.90 (m, 2H), 2.86 (s, 3H), 3.03-3.20 (m, 2 

H), 3.27-3.34 (m, 2H), 4.08-4.17 (m, 1H), 6.55 (s, 1H), 6.94-7.06 (m, 

4H), 7.15-7.29 (m, 4H), 8.10 (s, 1H), 8.34 (s, 1H). 

9 

[0181] [4-(4-7MP-2-^f^7iJ )-6-( f 

) Vys-jjitny JL-JI) nu]p< $ J y(it 

(XfMD 'fb'n^l (300 mg, 0. 615 mmol)^t/H°^^^>-1-^>/U#>Ittert-7" 

5^1/(573 mg, 3. 08 mmo I) |W]^i(C LT, 4-{4-(4~7)l>t P-

2-^fJl/7iJ )-5-[4-(4-7i^P7x —A) 'J *Jy-\ 
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Vy-2 -j l^^>-1-;kJU/:K>Ittert-7>M30 

mg, 7.4%) ^rff/co 

ESIMS m/z: 656(M + H)+ 

(JLW.) x^ri§bti^4-{4-(4-yjutu-2-/^juyjiy )-5-[4-

(4-7MP7I —A) JU]tf'J ^>-2—f 

} t°^^>-1-;bJU/:K>Ittert-7'>M30 mg, 0.046 mmo I) £*/ £ • • * $ 

>(2.0 mL)(C}^?Ls K 'J y JUt Pltlt(0. 035 mL, 0.457 mmol)^:JPA.% ^ 

Lfco JxJtx;Fb^lETai L/cQ 0 

• 7h^77^-(^ppA/P<^y —>/u=90/i0)-effMUs ik^WO.0 

mg, 28%)£f#/c0 

ESIMS m/z: 556(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.63-1.78 (m, 2H), 

1.95-2.07 (m, 4H), 2.25 (s, 3H), 2.80-2.90 (m, 1H), 2.95 (dd, J= 4.8, 

4.8 Hz, 4H), 3.07-3.18 (m, 1H), 3.31 (dd, J= 4.8, 4.8 Hz, 4H), 4.25-

4.73 (m, 1H), 6.95-7.05 (m, 4H), 7.13 (s, 1H), 7.16-7.27 (m, 3H), 8.0 

5 (s, 1H), 8.34 (s, 1H). 

10 

[0182] [6-(4-7$ J < )lX)lfr-)l)-4-(4-7)lt 0-2-^^)17 JL ~ 

J ) tf'J ̂ >-3—T>/U][4-(4-7>'U^-P7x- jU) U V-WJU]* 

* J >(^b^10) 

(XfMD ftptll (135 mg, 0.277 mmoD&tfkf'* U ^>-4—f >l£t 

ert-7° 5^1/(554 mg, 2.77 mmol) "MMM2t |W]^i(C LT, 1-{4-(4-7 

)ltn-2-?(^)iyjLJ )-5-[4-(4-7J^P7i-Jl) 'J Vy-\-

tf'J Vy-2—f JUTJU/IN—JU} t0/>< U $/V-4—f vltter 

t-7>Ml78.6 mg, 96 %)%%tc0 

ESIMS m/z: 670(M + H)+ 

OLW.) T.Wxmbti^>^-{4-(4-y n-2-?i ^)iy JL j )-5-[4-

(4-7MP7I —A) $/>-1-^JJUTK—JU] tf'J ̂ >-2—f 

} U Vy-4--i Vi£tert-'/-^-JKl75 mg, 0.261 mmol)£:ffil\ 
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mmmmjimtmmzLx. ^^10(112.6 mg, 76 %)%mtc0 

ESIMS m/z: 570(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.55-1.90 (m, 8H) 

,2.16 (s, 3H), 2.55-2.65 (m, 2H), 2.68-2.92 (m, 4H), 3.48-3.58 (m, 4 

H), 4.50-4.70 (m, 2H), 6.64 (s, 1H), 7.08-7.19 (m, 3H), 7.20-7.43 (m, 

4H), 8.26 (s, 1H), 8.45 (s, 1H). 

WJ 11 
[0183] 4-(4-7J^P-2-^f^7iJ )-5-[4-(4-7J^P7i —A) 'J 

vt^v-V-Ji-3-^ji) n°u ^y-2-xjifryy^ 
KHb^tUD 
'fb'n^l (300 mg, 0.615 mmol)£7-fe MJM5 mL)lC^fl¥U J!|C>%TN 

N,N-yy V7°P >(0.32 mL, 1.8 mmo DRXfX 'J > (0 

.17 mL, 1.8 mmol) iSt'1 Lfc0 JxlfoM'nWl&Tlz K— h 

>JJl( 3 mLHC}^?U SIC&TN -< Vt^+f-x/-A-3-77<y(0.45 mL, 6.2 mm 

oORZ/tf'J i/y(0. 99 mL, 12 mol)(DTiz h-h U M3 mD^&loTTF U 

mELX2mmsmLtc0 ^m^mz2 
L/CO Axm^L, 

K^77^-mm^A)xmmu 11 (57 
.6 mg, 17%)^rf#/c0 

ESIMS m/z: 554(M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.46-1.74 (m, 4H), 

1.92-2.03 (m, 2H), 2.19 (s, 3H), 2.76-2.89 (m, 1H), 3.00-3.21 (m, 1H) 

, 4.25-4.70 (m, 1H), 6.53 (d, J = 1.8 Hz, 1H), 6.90-7.19 (m, 8H), 8.1 

6 (s, 1H), 8.20 (d, J = 1.8 Hz, 1H), 8.36 (s, 1H). 

12 

[0184] 4-(4-7J^P-2-^f^7iJ )-5-[4-(4-7J^P7i —A) 'J 

vy-i-t)ji>rf=ji>]-N-(3->(TJi"t nu)n°u ̂ >-2-TJU 

fry 7$ K(^b^12) 

Ib^rtn (100 mg, 0.205 mmo l)$.t/3-p< V t ̂+tV-)l-5-T ̂  >(2 

91 mg 2.96 mmoL)£ffll\ ^JfeflJI1 <h |W]^HtC LT. <b^tl12(18.8 mg, 17%) 
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ESIMS m/z: 568(M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.20-1.36 (m, 1H), 

1.56-1.76 (m, 2H), 1.92-2.03 (m, 3H), 2,17 (s, 3H), 2.20 (s, 3H), 2.7 

6-2.89 (m, 1H), 3.00-3.21 (m, 1H), 4.25-4.70 (m, 1H), 5.63 (s, 1H), 6 

.90-7.06 (m, 4H), 7.11-7.21 (m, 4H), 8.19 (s, 1H), 8.32 (s, 1H). 

WJ 13 
[0185] N-{4-(4-7J^P-2-^f^7iJ )-5-[4-(4-7J^P7i —JU) t? 

^Wy-1-tUUfr-JU]£0Wy-2-X)Ufr-)U}Tiz KOfb-^13) 

(0.071 mL, 1.23 mmo I) £DMF(2. 5 mL)lCi£fl¥U CDI(200 mg, 1.23 mm 

ol)»JPU J5J^;Fb^^b^t)2(120 mg, 0.247 m 

mol)&t/DBU(0.22 mL, 1.48 mmo I) £ JQ TU 70°C-ei80tP^i# L/c0 

%lzl0%?j:yM7k)£)fe$:}]Qx., Lfc0 

"7 h^77 •<—«? • UfrAA/* ^ y-;u=100/0-95/5)-effM Us lb^)13( 

76 mg, 58%)£rt#/c0 

ESIMS m/z: 529(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.67-1.76 (m, 2H), 

2.00-2.04 (m, 2H), 2.08 (s, 3H), 2.27 (s, 3H), 2.81-2.89 (m, 1H), 3.1 

0-3.20 (m, 2H), 4.46-4.60 (m, 2H), 6.97-7.06 (m, 4H), 7.17-7.25 (m, 3 

H), 7.42 (s, 1H), 8.04 (s, 1H), 8.35 (s, 1H). 

WJ 14 
[0186] 2, 2-^7^^ P-N-{4-(4-7>'U^" P-2-p< y )-5-[4-(4-7 A 

t • 7 x - )l) U Vy-l-tDltf-Jl] tf U is y-2-X)lfo—)l} is 0 U 7°P 

/s>ti)\,7£*y-5i K(^b^i4) 

<b£«(120 mg, 0.247 mmo 1)^2, 2-is7)lt • 7°P A>;bJU/:K>il(151 

mg, 1.233 mmol)l\ ^«yi3<h|W]^HtC LT. 14(37 mg, 26%)£ 

mtc o 

ESIMS m/z: 591 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.62-1.77 (m, 3H), 

1.99-2.10 (m, 3H), 2.27 (s, 3H), 2.65-2.72 (m, 1H), 2.81-2.89 (m, 1H) 
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, 3.10-3.20 (m, 2H), 4.45-4.53 (m, 2H), 6.97-7.06 (m, 4H), 7.17-7.25 

(m, 3H), 7.52 (s, 1H), 8.29 (s, 1H), 8.35 (s, 1H). 

HWJ 15 
[0187] J )-5-[4-(4-7iWP7x-A) if* 'J v>-1 

if1) Vy-2-xji^yj7^ Kdb^15) 

(Ijg 1) US2012/0108566 (C15#6© 7J ;£e> tl 34- T7 $ J) •-6- ̂ 7 P 

P"ZI^>@t(3.55 g, 13.5 mmol)£flH\ HWU1CDIIM1 ̂ LT. [4 

-(^yi/AT7^ J)-6-tnu¥>) i/y-3-{ JL>][4-(4-7JUn7 JI ~Jl>) if* 

'j^>-1-ni/]^y >(5.66 g, 99ft)£*§fc0 

ESIMS m/z: 424(M + H)+ 

(1^2) X&1l?1§btlZ>[4-(*>*/JI,7$ J )-6-£ • • t° 'J ^>-3—T;u][4 

-(4-7• 7 X-'J y>-1 - ̂  Jl/]y ^ y >(0. 5 g, 1.18 mmol)££] 

IN. ^«yitfms3^mmc LT, ^-(^v^uz^y^-pou^heu 
Vy-3-'r JU][4-(4-7 JUTT • 7 x ~ Jl) if* "J $/ >-1—f JU] y £ y > (0. 3 g, 

emzmtco 

ESIMS m/z: 422(M + H)+ 

(ijg3) ijg2-e#*>ti£[4-(^>^;u7$ y )-6-*7° s ev vy-3-4 

Jb][4-(4-7Jl/^ P 7 XZJ1/) ^V-1-f Jl/]^ ̂  y V(0. 3 g, 0.71 mmol 

), RXf25%Ty^-77^(0.436 g, 6.41 mmol)£ffll\ ^Jfe0U5h|W]*§(C LT 

s ^^15(0.17 g, 5\%)*mtc0 

ESIMS m/z: 469(M + H) + ; 'H NMR (270 MHz, CDCl3, 8): 1.57-1.70 (m, 2H), 

1.92-2.04 (m, 2H), 2.75-2.85 (m, 1H), 3.10-3.20 (m, 2H), 4.26-4.53 (m 

, 4H), 5.11 (br s, 2H), 6.70 (br t, J = 5.9 Hz, 1H), 6.97-7.04 (m, 2H 

), 7.11-7.16 (m, 2H), 7.30-7.40 (m, 6H), 8.22 (s, 1H). 

16 
[0188] 4-(^V*/JU7$ y )-5-[4-(4-7iWP7x ~A) if* U v>-1 -tlJl/tf—Jl/]-

N-(7°P kMl/2) 'f A) if U V V-2-7JU*y 7 $ K 6) 

^tl15(55 mg, 0.12 mmol)^7"te S >(1 ml_HC>^?U JMMJj ') OA (32 
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mg, 0.24 mmol)^.t/'f V5>77>Itn-70P 1^^(15 mg, 0. 18 mmo I) M. 

)tiT2mmsmLtc0 ^PP^UA 
-ettl±lL/co VM^IETSSL 
fco hy^7<-(^PP*,lUA/p<^y-,/U= 

100/0-95/5)-effML. ^tl16(22 mg, 34%)^%tc0 

ESIMS m/z: 554(M + H) + ; 'H NMR (270 MHz, CDCL3, 8): 0.88 (t, J = 7. 5 Hz 

, 1H), 1.49 (td, J = 14.5, 7.5 Hz, 2H), 1.58-1.70 (m, 2H), 1.92-1.98 

(m, 2H), 2.76-2.84 (m, 1H), 3.06-3.19 (m, 4H), 4.27-4.50 (m, 4H), 5.1 

1 (br s, 2H), 6.73 (br t, J = 5.5 Hz, 1H), 6.80 (br t, J = 5.5 Hz, 1H 

), 6.98-7.05 (m, 2H), 7.12-7.17 (m, 2H), 7.31-7.40 (m, 6H), 8.24 (s, 

1H). 

17 

[0189] 4-(4-^7 P P-2, 5-i/* JL—JIT7^ J )-5-[4-(4-7P 7 x ~)l) if* 

U *>*>-1-tuitf-imfij ^y-2-xji^yy^ KHb^t)i7) 

(XfMD 4,6-y^PP"P51 >11^^^(3.0 g, 14.6 mmo I) J —M30 

mLHc^U 2,5-^*^)17-ij >(2.65 g, 21. 8 mmo L)&tf12 mo l/LJ^It 

(0.485 mL, 5.82 mmol)£jQpu 31^240#^# L/c0 

;$J±T^£ U K U 7 <7 PPMAtlilil 

L/co VM^lET®iLfco B 

yk%:*s 'J i^7A^P7 K^77 -f — (0 nniisJlA/* $ J —)\,=100/0 

-99/1) -eftM U 6-^PP-4-(2, 5-2/ * ̂ )\/ 7 x ~ JU7 $ J ) — P 51 >81* 

^U(4.23 g, £mft)£t#/c0 

ESIMS m/z: 291(M + H)+ 

(X.m.2) XfM1Tl#^tl^6-^ P P-4-(2, 5-^* ̂ )17 x " $ J ) - P 51 

>I£* ̂ M4. 23 g, 14.6 mmo I) y -jU(22 mL)lC^fl¥U 4 mol/LTKIt 

it+ h U 7ATK)^(22 mL, 87 mmol)£jQpu g^TI L/c0 J5J&5I 

7K;^T. 4 mol/LJ^It(45 mL)^JPx./c0 +/THH L 

/cg{*£}JIIXU 7K-e&}#U 6-^PP-4-(2,5-y^51>'U7x-jU7$ J)-
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P^>il(1.97 g, 49%)£?#fc0 

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

[0190] (Iig3) 

>$(1.97 g, 7.12 mmol)£El\ ^JfeflJI0X^1 £ |W]^HtC LT. [6-^PP-

(2, J ) tf'J ̂ >-3—f^][4-(4-7J^P7x-JU) tf 

^U^>-WJU]*^y >(2.93 g, 94%)£?#fc0 

ESIMS m/z: 438(M + H)+ 

(1^4) [6-£ P P-(2, 5-^* ̂ JU7 x " JIT $ 7 ) if U *>*> 

-3—r;U][4-(4-7>'U^-P7x-jU)t0^ljy>-1—r;u]*^y >(2. 9 g, 6.62 
mmol)£:ffil\ ^Jfe0!J10XfM3<h |W]^i(C LT, [4-(2, 5-is * 3^)17 JL~ AT7 

$ J )-6-*jU^7° h tf'J ̂ >-3—f^][4-(4-7J^P7x-JU) U $/>-1 

-r;u]*^y >(2.77 g, 96%)*k%tc0 

ESIMS m/z: 436(M + H)+ 

(1^5) XfM4-et#^tl^[4-(2,5-^*51>'U7x 7 )-6-*jU^7° h tf 

U ^>-3—f^][4-(4-7J^P7x-JU) $/>-1-'HU]* * 7 >(2.7 g 

, 6.20 mmol)% ^.t/25%77>;E — T^KO. 80 g, 55.8 mmol)£:^K\ ^Ste$!J5<h 

|W]*mcLT. ^tl17(1.25 g, 39%)£?#fc0 

ESIMS m/z: 517(M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.63-1.77 (m, 2H), 

1.95-2.00 (m, 2H), 2.17 (s, 3H), 2.33 (s, 3H), 2.79-2.87 (m, 1H), 2.9 

7-3.20 (m, 2H), 4.26-4.53 (m, 2H), 5.58 (br s, 2H), 6.97-7.04 (m, 2H) 

, 7.10 (s, 1H), 7.12-7.20 (m, 2H), 7.23 (s, 1H), 7.29 (s, 1H), 8.12 ( 

s, 1H), 8.30 (s, 1H). 

18 

[0191] 4-(4-^7 P P-2, 5-is* JI—JIT7^ J )-5-[4-(4-7)lt P 7 x ~)l) if* 

U $/>-1-2JJU*K—JU]-N-(>T V 7°P ifJltlJl/^'E^Jl) if U ^>-2-7JU*> 

7$ K(^b^18) 

^•"^17(80 mg, 0.16 mmo OJ&Zf'i 7 is J7 >1^^ V 7°P tf JU (16 mg, 0.19 

mmol)£El\ ^«yi6<h|W]^HtC LT. ^t)18(33 mg, 35%)£?#fc0 
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ESIMS m/z: 602(M + H) + ; 'H NMR (270 MHz, CDC L3, 8): 1.12 (d, J = 6.6 Hz 

, 6H), 1.63-1.76 (m, 2H), 1.97-2.01 (m, 2H), 2.17 (s, 3H), 2.34 (s, 3 

H), 2.79-2.88 (m, 1H), 3.07-3.17 (m, 2H), 3.85-3.93 (m, 1H), 4.41-4.5 

3 (m, 2H), 6.52 (br t, J = 6.9 Hz, 1H), 6.98-7.04 (m, 3H), 7.10 (s, 1 

H), 7.11-7.21 (m, 3H), 7.29 (s, 1H), 8.19 (s, 1H), 8.32 (s, 1H). 

WJ 19 
[0192] 4-(4-^7 • P-2, b-V* Ji—AT7^ J )-5-[4-(4-7• 7 x ~)l) if* 

t)19) 

^b^17(120 mg, 0.23 mmo I) £ yiz h - h <J M1 mL)RW<7 • • * $ > 

(1 mL ^PP ̂ I£X^M0.33 mL, 0. 3 mmo [)RXfn, N-

^V^Pb^Xf^7$>(0.1 mL, 0.56 mmol)£jQpu ^1^200^1 

ftLfco J5J&5I^$KC10^XV$7K^>$£;!]D*.. ^PPMAtttlil L/co 

'J i^7A^P7 h^77^-(^ P P/lxJUA/* $ J —)l=] 00/0-95/5) 

TliMU 'fb'n^l9(40 mg, 29%)^%tc0 

ESIMS m/z: 589(M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.17 (t, J = 7. 1 Hz 

, 3H), 1.64-1.74 (m, 2H), 1.97-2.04 (m, 2H), 2.20 (s, 3H), 2.35 (s, 3 

H), 2.80-2.86 (m, 1H), 3.05-3.16 (m, 2H), 4.12 (q, J = 7.1 Hz, 2H), 4 

.40-4.60 (m, 2H), 6.98-7.04 (m, 2H), 7.14-7.19 (m, 3H), 7.29 (s, 1H), 

7.46 (s, 1H), 8.19 (s, 1H), 8.35 (s, 1H), 8.86 (br s, 1H). 

20 
[0193] 4-(4-^7 P P-2-* JL—JIT7^ J )-5-[4-(4-7)lt P 7 x ~)l) if* <J V 

y-\-tuitf-Jilifij Vy-2-x)ifry7$ KHb^t)20) 

(Xjg1) 4, 6-y^PPzpf >11*^^(5. 0 g, 24.3 mmo l)RZf4-$ P p-2-

>(5.15 g, 36.4 mmol) l\ HMJ170Xjg1 <h |W]*§(C LT 

% 6-^ p p-4-(4-^7 p p-2-y f Jl/7 xzjl/7$ 7 )- =15^1/(4. 37 g 

, 58%)£f#/c0 
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ESIMS m/z: 311(M + H)+ 

(XfM2) Xig1-??#£> ft £6-£ • p-4-(4-£ • P-2-* J)~ 

P ̂ >111* 3^(4.37 g, 14.0 mmol)£EV,\ H»J17<DX®2£ UT 

% 6-^7 • P-4-(4-^ • P-2-* ̂ U7 x-JU:P$ y ) - =l51Vlt(4. 2 g, 

ft)£?#fco 
ESIMS m/z: 297(M + H) + 

(XfM3) Xig2-C?#£>ft36-£ • p-4-(4-^ • P-2-* ̂ >/U7 x- 7 )-

p ̂ >11(4.17 g, 14. 0 mmol)£ffll\ ^Jfe0yi0Ii1 £ |W]^i(C LT, [6-^ 

• p-4-(4-£ P P-2-* f^7x-il7^ * ) if'J is>-3-<A][4-(4-7At 

P7x-JU)t°^'J^>-WJU]*^y >(4.70 g, 73%)£f#/c0 

ESIMS m/z: 458(M + H)+ 

[0194] (X3g4) X^i3'et#'Qtl^[6-^PP-4-(4-^PP-2-*51JU7x-JUj7$ y) 

tf'j vy-3-'rju][4-(4-7>/u^P7x->/u) t°^u ̂ >-wju]*^y >(4.7 
0 g, 10.25 mmol)IN, ^JfefliJI0X|M3^;|W]*§(C UT, [4-(4-£ P P-2-* 

=$-A7 x y )-6-* At>-? K £°'J Vy-3—OU][4-(4-7JU;t P7 x " 

JU)t°^'J^>-WJU]*^y >(3.63 g, 78%)£rt#/c0 

ESIMS m/z: 456(M + H)+ 

(X5g5) TM47:%btlZ>[.4-(4-0 PP-2-*^JU7 x ~JU7$ J )-6-/Atl 

7° h fcf'J ^>-3-^;U][4-(4-7JU^"P 7 x ~JU) U $/>-1—f Jl/]* * y > 

(1.82 g, 3.99 mmol), RXf 25%77>;E-777j<(2.45 g, 35. 9 mmo I) H 

»J5«h|W]*mcU-<:. 41^)20(0.756 g, 38%)£#/c0 

ESIMS m/z: 503(M + H) + ; ]H NMR (400 MHz, CDCl3, 8): 1.66-1.77 (m, 2H), 

1.98-2.02 (m, 2H), 2.24 (s, 3H), 2.81-2.88 (m, 1H), 3.03-3.21 (m, 2H) 

, 4.34-4.68 (m, 2H), 5.09 (br s, 2H), 6.99-7.03 (m, 2H), 7.16-7.23 (m 

, 4H), 7.31 (br s, 2H), 8.21 (s, 1H), 8.33 (s, 1H). 

WJ 21 
[0195] 4-(4-£ PP-2-* ̂ A7 x->11/7$ J )-N-(*/£ P7°P A)S-

[4-(4-7i^P7x-A) Vy-\-tlAT^-Alif'J */>-2-XAfc>7 
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$ KHb^t)2l) 

4b^]20(100 mg, 0.20 mmo D&tM V :> T <7 • 7°P t°M20 mg, 0. 

24 mmol)£El\ MMWGtmmiZLT. \t^2\ (48 mg, 4\%)*%tc0 

ESIMS m/z: 586(M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 0.49-0.54 (m, 2H), 

0.75-0.77 (m, 2H), 1.65-1.77 (m, 2H), 1.98-2.03 (m, 2H), 2.24 (s, 3H) 

, 2.60-2.65 (m, 1H), 2.80-2.89 (m, 1H), 3.06-3.18 (m, 2H), 4.34-4.58 

(m, 2H), 6.67-6.85 (m, 1H), 6.99-7.04 (m, 2H), 7.16-7.23 (m, 5H), 7.3 

1-7.32 (m, 1H), 8.30 (s, 1H), 8.34 (s, 1H). 

22 

[0196] N-(lfJ^Jl/A,:E^Jl/)-4-(4-7J^P-2-^f^7xJ )-5-[4-(4-

7MP7i-JU) Kdb 

^22) 

^*•^2(1.3 g, 2.67 mmo l)RZf^f V T 275 mL, 3.47 mmo 

mfamwtmmizLTs ^^22(0.86 g, sm^mtco 
ESIMS m/z: 558(M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.11 (t, J = 7. 1 Hz 

, 3H), 1.65-1.76 (m, 2H), 1.97-2.07 (m, 2H), 2.23 (s, 3H), 2.80-2.88 

(m, 1H), 3.13-3.29 (m, 4H), 4.38-4.63 (m, 2H), 6.62-6.69 (m, 1H), 6.9 

2-7.04 (m, 4H), 7.16-7.24 (m, 4H), 8.17 (s, 1H), 8.34 (s, 1H). 

23 

[0197] N-(lfJ^Jl/A,:E^Jl/)-4-(4-7J^P-2-^f^7xJ )-5-[4-(4-

7MP7I—A) vy-2-x)ifcy 

KHb^t)23) 

^*•^2(56.0 mg, 0.115 mmo I) £ Tiz h > (0. 92 mL)(C}^?U 

011 mL, 0.138 mmo 'J 0 A (20. 7mg, 0.150 mmol)^: 

JPTU i20°c-e40trP^i#L/co SJz^^^^zmLtcik, P-Kju^yx 
^^>11*^^(0.026 mL, 0.173 mmol)£j0pu 50°C-e30tP^i# L/c0 J5J& 

o U V9=?-J 
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1/imtMU ^t)23(18.5 mg, 28 %)£?#fc0 

ESIMS m/z: 572(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.10 (t, J = 7.2 Hz 

, 3H), 1.23-1.31 (m, 2H), 1.65-1.78 (m, 2H), 1.97-2.05 (m, 2H), 2.25 

(s, 3H), 2.80-2.91 (m, 1H), 3.04-3.32 (m, 5H), 3.19 (s, 3H), 6.95-7.0 

8 (m, 3H), 7.12 (s, 1H), 7.15-7.23 (m, 4H), 8.14 (s, 1H), 8.31 (s, 1H 

). 

24 

[0198] 3-^7 • n-4-(4-7JI/# P-2-* JL—JIJ7 ^ J )-5-[4-(4~7 At • 7 i — 

)D tf'j Vy-2-xji^ym.(it^24) 

(HE1) iiS^(JournaI of Medicinal Chemistry, 2006, 49, p. 441) (C|E®CD 

5,6- h 'J ^ P P~ =^>11(964 mg, 4.26 mmol)£ffll\ ^ 

MM 1 (D TM.21 |f| *§IC L T. 5, 6- V 0 • • -4- (4- 7 JU t • -2- * JU 7 x ~ JU 

7$y)^=l^>$(1.18 g, 88%)£rt#/c0 

ESIMS m/z: 315(M + H)+ 

(,TM2) T.W •??#£> ft £5, <°~VO • P-4-(4-7 P-2-* JL~ JIT 

$ y)"=l51>It(990 mg, 3.14 mmol)mMimOJlW tmBZLX 

s [5,6-VO • P-4-(4-7J^P-2-^f;i/7iJ ) tf'J ^>-3—fJU] 

[4-(4-7>'U^-P7x-jU)t0^lJ^>-1—fjU]*^y >(1.35 g, 90%)£f#/c 

O 

ESIMS m/z: 476(M + H)+ 

[0199] (XfM3) X^2ri§btl^[5,6-iy^UU-4-(4-7JUtU-2-/^JUyji-JUT 

$ J ) tf'J ̂ >-3—fJl/][4-(4-7J^P7x-JU) ^>-1—nu]* ̂  y 

>(8.89 g, 18.7 mmol)£ffll\ ^«yi (DJimt IfUHlC LT, [5-^PP-4-

(4-7J^P-2-^f^7iJ )-6-*jU^7° h tf'J >-3—f JU][4-(4 

-7;U^P7x-jU)H°^U^>-1—r>/U]*^y >(7.44 g, 84%)£?#fco 

ESIMS m/z: 474(M + H)+ 

(I *M4) I fM3 "Tr t# ft £ [ 5- ̂  P P -4- (4- 7 J U P -2- * 51 J U 7 x ~ J U 7 $ y 

)-6-*jU^7° h tf'J ̂ >-3—f^][4-(4-7J^P7x —JU) U ^>-1—T 
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9.90 g, 20.9 mmol)£El\ ^«yi 0XB4t HUtllC LT, it 

1^)24(7.78 g, 71 %)*%tc0 

ESIMS m/z: 522(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.35-1.55 (m, 2H) 

, 1.60-1.70 (m, 2H), 1.84-2.04 (m, 1H), 2.18 (s, 3H), 2.63-3.03 (m, 3 

H), 3.89-4.09 (m, 1H), 6.94-7.16 (m, 5H), 7.21-7.35 (m, 3H), 7.92 (s, 

1H). 

25 

[0200] 3-0 • P-2-* x ~ J )-5-[4-(4-7 Jit • 7 i-

)V) if* u Vy-\-tuit^-Jil if') ̂ y-2-x)\stsyy$ KHb^t)25) 
lb^t)24(3.00 g, 5.75 mmol)£El\ mM®\2£ LT. it^2S(2. 

24 g, 75%)*mtc0 

ESIMS m/z: 521 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.39-1.57 (m, 2H), 

1.76-1.83 (m, 2H), 2.02-2.24 (m, 1H), 2.33 (s, 3H), 2.60-2.99 (m, 2H) 

, 3.57-3.64 (m, 1H), 4.23-4.32 (m, 1H), 5.68 (s, 2H), 6.72 (s, 1H), 6 

.85-6.92 (m, 1H), 6.97-7.06 (m, 4H), 7.11 (dd, J = 4.9, 8.8 Hz, 2H), 

8.00 (s, 1H). 

26 

[0201] 3-0 • P-5-[4-(4-7 P 7 x ~Jl) if* 'J Vy-]~tl)lt<—JU]-4-(m- h 'J 

)l 7 $ *) if 'J isy-2-XJlsfc y 7 < K Hbl^t)26) 

(I1E1) 4, 5, 6- h 'J 0 P P — P ̂ >1^(700 mg, 3. 09 mmol)$.t/m- hJU'f Vy 

(0.507 mL, 4. 64 mmol)£:ffil\ ^1560!) 1 CDXfM2<hLT, 5, 6-i/^PP 

-4-(m- h y)-p^>It(820 mg, 89%)^%tc0 

ESIMS m/z: 297(M + H)+ 

(Jim) XfM1Tl#^tl^5,6-y^PP-4-(m- h U JIT 5 J ) - P >I£(800 

mg, 2.69 mmol) ^1560!) 1 CDXfMI £ |W]^i(C LT, [5, §-V0 P P-4-(m-

h J ) if'J ^>-3—T>/U][4-(4-7>'U^P7x "jU) if**) Vy-\-< )\, 

]* 0 J >(1.10 g, 89%)£f#/c0 

ESIMS m/z: 458(M + H)+ 
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(Xig3) nz> [5, 6-VO • P-4-(m- h 'J A 7 $ J ) tf 'J S7y-3-^f 

A][4-(4~7AtU7Ji=A)£0*,jVy-1 —(A]* OS >(1.25 g, 2.73 mmo 

HMJ10Xjg3^|f|^tC LT, [5-0 • P-6-* At) 7° h-4-(m- h 

U>/U7$ J ) tf'J Vy-3-^ JU][4-(4-7JUtU7 JI—JU) $/>-WJU] 

*^7 >(1.00 g, 80%)£f#/co 

ESIMS m/z: 456(M + H)+ 

[0202] (XfM4) xm?i§btl£[5-0UU-6->()l>t)7oF-4-(m-F >J A7 $S)£°>J 

V>-3—T ;U][4-(4-7>/U^- • 7 x - jU) U ^>-1—T JU]* 0 J >(950 mg, 

2.08 mmol)£ffll\ ^ISte0!l10X^4<hLT, 3-^7 • P-5-[4-(4-7JU 

^P7i -JU) $/>-1-^JJUTK—JU]-4-(m- h U A7 $ 7 ) tf U $/>-2-3. 

JU* >81(900 mg, 86%)£f#/c0 

ESIMS m/z: 504(M + H)+ 

(Xig5) xm4VWbtlZ3-t • P-5-[4-(4-7 JU* • 7 x " JU) U *>*>-1 

JU]-4-(m- h J ) tf'J ̂ >-2-7JU*>It(800 mg, 1.59 mmo 

^Ste^!l2<h|W]^i(C LTs lb^t]26(250 mg, 31%)£f#/c0 

ESIMS m/z: 503(M + H) + ; 'H NMR (400 MHz, CD30D, 8): 1.60-1.95 (m, 4H), 

2.35 (s, 3H), 2.61-2.73 (m, 1H), 2.94-3.10 (m, 1H), 3.45-3.58 (m, 2H) 

, 3.93-4.15 (m, 1H), 6.93-7.09 (m, 6H), 7.14-7.33 (m, 4H), 8.18 (s, 1 

H). 

nwy 27 
[0203] 3-^7 • P-4-(2,4-V7At • 7 x ~ J )-5-[4-(4-7 • 7 x ~ A) tf 

*lJ Vy-1-tArf=A]£°'J KHb^t)27) 

(Xjg 1) 4, 5, 6- h 'J Onn — Zl51>It(500 mg, 2.21 mmo [)RXf2,4-V7 At 

P77—U>(371 mg, 2.87 mmo L) ^5te$!J1 (DTMZt. |W]^i(C LT, 5,6-

V0 • • -4-(2,4-V 7 At • 7 X - A 7 $ J ) — =151 >It©#l£j5£t) 

< ^(Z)J5J^CffllN/Co 

ESIMS m/z: 319(M + H)+ 

(,TM2) T.W ~Z%btltc5, 6-VO • P-4-(2,4-V7 At • 7 x ~>/U7$ J ) 
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^«yitfmMi<h^*mcLT. [5,6-y^pp 

-4-(2, 4-i/7i^P7iJ ) tf'J ̂ >-3-^^][4-(4-7MP7X-

WJU]**y >(1.00 g, 2Xtm^67%) %mfco 

ESIMS m/z: 480(M + H)+ 

[0204] (XfM3) X&2?i§btlZ[5,6-VOUU-4-(2,4-V7Jl>tU7Ji=Jl>7$S) 

t°'J Vy-3~-f^][4-(4-7J^P7x —JU) ^>-1 —HU]* 0 J >(900 

mg, 1.87 mmol)£^IN% ©XfM3<h|W]^i(C LT, [5-^PP-4-(2,4-

^7MP7i-^7$ 7 )-6-*jU^70 h t°'J ^>-3—T>/U][4-(4-7>'U^-P 

7 x " JU) U *>*>-W ;U]* ̂  * >©*I£$tl£?#T. & d < 

ESIMS m/z: 478(M + H)+ 

(XfM4) XfM3-et#^tl/c[5-^ P P-4-(2,4-^7^^" P 7 x ~ y )-6-

*;U^7° h tf'J ̂ >-3—f^][4-(4-7J^P7x —JU) U ^>-1—HU]* 

*y>©*I£$tl£ffll\ ^«yitfmM4,h^mcLT. 3-^PP-4-(2,4-

^7J^P7xzJl/7$y)-5-[4-(4-7J^P7xz^) U ^>-1-^^ 

TK-JU] tf U *>*>-2-7JU*>l£(630 mg, 2XfMW64%) £?#fc0 

ESIMS m/z: 526(M + H)+ 

(XfM5) IfM4-et#^tl£3-^ P P-4-(2,4-^7^^" P 7 x ~ y )-5-[4 

-(4-7J^P7xzjl/) $/>-1-^JJUTK—JU] tf'J ̂ >-2-7JU*>It(84 

0 mg, 1.60 mmol) IN, ^«y2<h |W]^HtC LT. <b^tl27(92. 1 mg, 11%)£ 

%tc o 

ESIMS m/z: 525(M + H) + ; 'H NMR (300 MHz, DMS0-d6, D20, 8): 1.30-1.80 ( 

m, 4H), 1.90-2.20 (m, 1H), 2.60-3.10 (m, 2H), 3.45-3.71 (m, 1H), 3.90 

-4.20 (m, 1H), 7.05-7.45 (m, 7H), 8.17 (s, 1H). 

28 

[0205] 3-0 P P-4-(4-£ P P-2-7>/U^- P 7 x ~ )17 $ J )-5-[4-(4-7Jit P 7 x ~ 

)D vy-i-tuuts-juiif'j vy-2-x)ifry7$ Kdb^t)28) 

(XfMD 4, 5, 6-h U ^PP —p^>lt(500 mg, 2.21 mmo l)RZf4~0 P P-2-
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yjlt • T— 'J >(482 mg, 3.31 mmo L) ^1560!) 10X^2<h[q]^tC LT 

, 5,6-VO aa-4-(4-o aa-2-y jutay JL—JUT< y) — 

IMWkt Z. tt£ < ^0SJ^(CffllN/co 

ESIMS m/z: 335(M + H)+ 

(JLW) T.W X%btltcb, 6-VO • U-4-{4-0 • n-2-y )lt • 7 x ~ JIT 

= ^Wyi0XfM1«h^l*i(CLT. [5,6-$; 

0 • P-4-(4-£ • P-2-7i^P7i —J ) tf'J Vy-3--i JU][4-(4-7 

)l>tU7 v>-1—fJU]/Oy >(900 mg, 2TMBM%2%) 

O 

ESIMS m/z: 496(M + H)+ 

[0206] (XfM3) UU-4-{4-0 UU-2-y 

< J ) tf'J Vy-3-'fJl/][4-(4-7J^P7x -JU) $/>-1"'nu]* 0 J 

>(900 mg, 1.87 mmo L) ^ISte0!l1(DTM3£_|W]^i(C LT, [5-^PP-4-

(4-^PP-2-7>/U^-P7x-jU7$ 7 )-6-*jU^7° h tf'J $/ >-3—f JU][4-(4 

-7J^P7X -JU) ^>-1—nu]* o J y(D%^M^%x. ffMl" 
2>Z.£&< %.<D&lfclzm^t£o 

ESIMS m/z: 494(M + H)+ 

(1^4) TM3T*%b1Cltc\5-<7 PP-4-(4-^PP-2-7J^P7xz^7$y 

)-6-* )\/t) 7° h tf'J ^>-3—f^][4-(4-7J^P7x —JU) U ^>-1—T 

JU]**y>0*I£$tl£ffll\ ^Wyi0XfM4,h^l*i(CLT. 3-^PP-4-( 

4-0 P P-2-7JU^f P 7 x - )17 $ y )-5-l4-(4-7 )lt P 7 x ~ Jl) 'J V 

>-1 -tlJU^-JUl tf'J ^>-2-;uU*>It®ffi£j5£t)£t#T. 

<^0SJ^(CffllN/co 

ESIMS m/z: 542(M + H)+ 

(XfM5) T.%^.4X%bUtc3-0 P P-4-(4-^7 P P-2-7 Jl/t P 7 xzjb7$ y) 

-5-[4-(4-7MP7X -JU) Vy-2-x)i>fcy 

I^Ste^y2<h |W]^i(C LTs 4b^28(50.1 mg, 3l*MW5 

%)*%tc0 
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ESIMS m/z: 541 (M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.30-1.80 (m, 4H 

), 1.85-2.18 (m, 1H), 2.65-3.10 (m, 2H), 3.45-3.70 (m, 1H), 3.90-4.25 

(m, 1H), 7.00-7.80 (m, 9H), 8.20 (s, 1H), 8.68 (s, 1H). 

nwy 29 
[0207] 3-^ p p-5-[4-(4-7 • 7 ^ 'J JU]-4-(4-* h 

=£*>7x J ) £°>J V>-2KHb^t)29) 

(XfM1) 4, 5, 6- h 'J 0 • • — P ̂ >1^(500 mg, 2.21 mmo O&TM-* 

-'JX354 mg, 2.87 mmol)£El\ ^«yi (DX&2£ LT, 5,6-^ 

PP-4-(4-* h^ri>7x ~AT< S ) - =1ffiMTZ 

ESIMS m/z: 313(M + H)+ 

(TM2) XfM1Tl#^tl/c5,6-y^ • P-4-(4-* h 7 x " AT $ 7 ) " =1 

^«yitfmMi<h^*mcLT. [5,6-y^pp-4-( 

4-* h^>7 x7 ) t°U ^>-3—fJl/][4-(4-7J^P7x -JU) 

U ^>-1—r;u]*^y >(870 mg, 2XfMW80%)£f#fc0 

ESIMS m/z: 474(M + H)+ 

(I5|£3) XfM2Tl#^tl^[5,6-y^PP-4-(4-* h 7 x " AT $ y ) tf U 

^>-3—T ;U][4-(4-7>/U^- P 7 x - jU) 'J */V-1--f JU]* 0 J > (870 mg, 

1.76 mmol)££]l\ HMJ1 ©XfM3«h|W]*§(C LT. [5-^7 P P-6-* At 7° h 

-4-(4-* h^ri>7x7 ) t°U Vy-3-^f A][4-(4~7 At U 7 Ji-A) 

tf*'j vy-\-4;u]*^y mmtzzttt< 
^ l/N fco 

ESIMS m/z: 472(M + H)+ 

[0208] (Iig4) xmxi§ btltc[5-0 a U-6-^ A tl 7° F-4-(4-^ 7 JI-AT 
< y) t°u vy-3-'f^][4-(4-7J^P7x—A) ^>-1—nu]* o y 

^Wyi©XfM4,h^l*i(CLT. 3-^7PP-5-(4-(4-7JU 

tP7i-JU) $/>-1-^JJUTK—JU)-4-(4-* h^>7x ->/U7$ J ) tf 
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ESIMS m/z: 520(M + H)+ 

(Xig5) TM4-Z%btltc3-<7 • P-5-(4-(4-7 At • 7 x "A) tf* 'J V>-1 

~tlAts-A)-4-(4-/ h^ri>7x J ) tf'J ̂ >-2-7JU*>I 

^«y2<h^mcLT. 4b^t)29(36. 8 mg, 3l*MW4%)£t#/c 

o 

ESIMS m/z: 519(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.35-1.95 (m, 4H 

), 2.55-3.10 (m, 3H), 3.55-3.70 (m, 1H), 3.75 (s, 3H), 3.88-4.20 (m, 

1H), 6.85-7.45 (m, 8H), 7.59 (s, 1H). 

30 
[0209] 3-0 UU-4-{2-y AtU-4-^ h 7 x ~ AT $ J )-5-[4-(4-7JU^ P 7 x 

-A) Vy-1 -t)Arf=A]£°<J KHb^t)30) 

(Xjg1) 4, 5, 6- h 'J ^PP-Zl?->M(500 mg, 2.21 mmo l)RZ/2-7At P-4 

-* h =¥ is I7 — 'J > (467 mg, 3.31 mmol)£:ffil\ ^ISte0!|1 0X^2<h L 

Ts 5,6-^^PP-4-(2-7Jl/^P-4-^ h 7 x ~JUT7 $ J ) — P 51 

ESIMS m/z: 331(M + H)+ 

(1^2) TMyZ%btltc5,§~V<7 P P-4-(2-7>/U^-P-4-* K^ri>7x-jU 

= ^Wyi©XfM1«h^l*i(CLT. [5,6-

P P-4-(2-7JU^f P-4-* h^ri>7xy ) t°u $/>-3—f JU][4-(4 

-7J^P7xz^)tX|J^>-1-'\Al*0 J >(700 mg, 2XfMW64%) ̂  

?#fco 
ESIMS m/z: 492(M + H)+ 

(XfM3) XfM2-et#^tl^[5,6-y^ P P-4-(2-7>/U^-P-4-* h^ri>7 JL~A 

7$ J ) tf'J ̂ >-3—f^][4-(4-7J^P7x-JU) U Vy-\-< Alt 0 

7>(700 mg, 1.42 mmol) ^5te$yi (DTM3£_ |W]^i(C LT, [5-^PP-

4-{2-~J At P-4-* h^ri>7x7 )-6-*jU^7° h tf'J is y-3-4 A~\l 

4-(4-7Jl/tP7i-JU) ^>-1 —nu]* * y ft 
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ITf £ ££&<&©INfco 

ESIMS m/z: 490(M + H)+ 

[0210] (Xig4) TM3Z%btltclb~0 UU-4-{2--y JVtU-4-^ h^>7 JL—AT $ 

J )-6-*jU^7° h tf'J Vy-3-'fJl/][4-(4-7J^P7x —Jl>) V>-1-

gMMwxmtmmzLZs 3-^PP-4 

-(2-7 Jl/t P-4-* h^>7x —* )-5-[4-(4-7MP7I —JU) 

u y>-i-^;u#^;u] tfj mmtzz 
t&<X(DJxl&lZfil\,\fco 

ESIMS m/z: 538(M + H)+ 

(Xig5) TMAimbtltc.3-0 • P-4-(2-7JU^P-4-* JL—AT ^ 

j )-5-[4-(4-7JU^|-P7x -Jl) $;>-1-^JU^JU] tf'J ̂ >-2-7JU 

^^2^*11^ LT. 4b^t)30(89.9 mg, 3X*M 

W12%)£*§/C0 

ESIMS m/z: 537(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.30-1.75 (m, 4H 

), 1.85-2.10 (m, 1H), 2.58-3.10 (m, 2H), 3.35-3.60 (m, 1H), 3.80 (s, 

3H), 3.90-4.20 (m, 1H), 6.70-7.40 (m, 9H), 8.13 (s, 1H), 8.43 (s, 1H) 

31 

[0211] 3-0 P P-4-(4-7 JU* P-3-* ̂ J17 JL-JIJ7 $ J )-5-[4-(4-7 JUt P7i-

JV) Vy-1 -tUl>rf=Jl>]£°<J V>-2-XJl>fc>7$ K(4b^31) 

(Xjg 1) 4, 5, 6- h 'J ^PP — p^>lt(500 mg, 2.21 mmo l)RX?4-y Jit P-3 

-* "J >(414 mg, 3.31 mmo L) £^IN% 1 0X^2 <h |W]^i(C LT 

, 5,6-$/£ P P-4-(4-7MP-3-^f^7iJ ) - =151 

ftWkTZZtte < &©J5JfclCffllNfc0 

ESIMS m/z: 315(M + H)+ 

(Xig2) Xig1 Z%btltcb, 6-VO P U-4-(4-y Jit P-3-* ̂ J17 x ~ JIT 

$ gMMUDxmitmmzLZs [5,6-v 

0 P u-4-(4-yjit p-3-* ̂ Ji7 JL—JIT< S)£°'J Vy-3-^i JU][4-(4-7 
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Jltn? >(700 mg, 2ljgJ|X^67 %)*k%tc 

o 

ESIMS m/z: 476(M + H)+ 

[0212] (XfM3) X^2V:f§btl^[5,6-VOUU-4-(4-yAtU-3-/^Ayji—AT 

$ y) t°u ̂ >-3—r>/u][4-(4-7>'u^-P7x- ;u) ^>-1—nu]* 0 J 
>(700 mg, 1.47 mmo L) ^5te$!J1 (DTM3£_|W]^i(C LT, [5-^PP-4-

(4-7J^P-3-^f;i/7iy )-6-*jU^7° h tf'J $/V-3—f JU][4-(4 

-7J^P7i-JU) tf^'j Vy-i-^ A]* 0 s y(D%R£j$%%l§rs WMT 

£ £ £ & < %.<D&Ifclzm^t£o 

ESIMS m/z: 474(M + H)+ 

(li4) XfM3-et# ^ tl/c [5-^PP -4-(4-7 JU:* P -3-* ̂ ~A 7 x ~ A I7 $ y 

)-6-* At) 7° h tf "J ^>-3—f^][4-(4-7J^P7x-JU) tf'* U Vy-\-< 

JU]**y ^Wyi©XfM4,h^l*i(CLT. 3-^PP-4-( 

4-7^P-3-^fJl/7x ->/U7$ y )-5-[4-(4-7i^P7x -JU) tf'* 'J V 

y-1 -tAtf^A] tf'J d 

ESIMS m/z: 522(M + H)+ 

(XfM5) XfM4-et#^tl/c3-^ P P-4-(4-7>/U^- P-3-* 5^7 x ~ J ) 

-5-[4-(4-7MP7X ~A) tf^'J JU] tf'J ̂ >-2-7JU*> 

^^2^*11^ LT. lb^t)31(106 mg, 3I*MW14 

%)*mtc o 
ESIMS m/z: 521 (M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.30-1.75 (m, 4H 

), 1.78-2.00 (m, 1H), 2.07 (s, 3H), 2.58-3.05 (m, 2H), 3.39-3.57 (m, 

1H), 3.90-4.12 (m, 1H), 6.88-7.40 (m, 7H), 7.60 (s, 2H), 8.20 (s, 1H) 

, 8.85 (s, 1H). 

32 

[0213] 3-^PP-4-(3-7J^P-4-^ h 7 x ~ AT $ J )-5-[4-(4~7 At P 7 x 

-A) £°*<J Vy-1 -tlAts-AUf'J Vy-2-XAfcy7$ KHb^t)32) 
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(IflD 4, 5,6- h 'J ^PP~=I ̂ >11(500 mg, 2.21 mmo l)RXf3-?At P-4 

-* h :> I7 — 'J > (467 mg, 3.31 mmol)£:^K\ ^5te$yi (DTMZt. |W]^i(C L 

Ts 5,6-y^ • •-4-(3-7>'U^-P-4-* h 7 x ~ JU7 $ J ) — P51 

d £tZ < &©J5J&lCffllNfc0 

ESIMS m/z: 331(M + H)+ 

(Xfl 2) XfM1"et#^tl/c5,6-y^ • •-4-(3-7>'U^-P-4-* K^ri>7x-jU 

= ^Wyi©XfM1^^l*i(CLT. [5,6-

W • P-4-(3-7JU:tf" P-4-* h^>7x —* ) tf'J ̂ >-3—f JU][4-(4 

-7AtU7Ji-A)£o*ljVy-1-^A]/Oyy(940 mg, 2ligW86%)£ 

?#fco 
ESIMS m/z: 492(M + H)+ 

[0214] (Xfg3) XfM2-et#^tl^[5,6-y^ • •-4-(3-7>'U^-p-4-* JL~A 

7$ *) t°'J ^>-3—T>/U][4-(4-7>'U^-P7x- jU) tf'* 'J Vy-\-'(A]* $ 

y>(940 mg, 1.91 mmol)^;S^\ ^]fe^iJ1 ©Ig3ih [Wl^itC UTS [5-^PP-

4-(3~7 Jl>t P-4-* JI—AT^ y)~6~/Atl70 h tf'J Vy-3-^A][ 

4-(4-7Jl/tP7i-A) y>-1—r;u]* ̂  y ft 

ESIMS m/z: 490(M + H)+ 

(XfI4) XfM3-et#^tl/c[5-^ P P-4-(3-7>/U^-P-4-* h =*r:> 7 x ~ JU7 $ 

y)-6-/Atl70 h t°'J ^>-3—f^][4-(4-7J^P7x-JU) tf ̂  U i/>-1-

<fA]*fSy<Dffi±J$y!l&fill\ MMW<DT.fe4£m&lZ LT, 3-^7 P P-4 

-(3-7JU^"P-4-* h^ri>7x -JU7$ 7 )-5-[4-(4-7i^P7x ~A) tf'* 

'J vy-1 -tlA7K-A] tf'J d 

ESIMS m/z: 538(M + H)+ 

(XfI5) JZ&4ri§btlfc3-0 UU-4-(3-7AtU-4-/ JL~AT< 

J )-5-[4-(4-7i^P7x -jU) tf ̂  U $/>-1-^JJUTK—JU] tf'J Vy~2~XA 

*>I^Wy2,h^l*i(CLT. <b^$|32(81.1 mg, 3li 
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ESIMS m/z: 537(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.35-1.80 (m, 4H 

), 1.80-2.10 (m, 1H), 2.55-3.10 (m, 2H), 3.48-3.70 (m, 1H), 3.83 (s, 

3H), 3.95-4.30 (m, 1H), 6.80-7.40 (m, 7H), 7.60 (s, 2H), 8.20 (s, 1H) 

, 8.60 (s, 1H). 

33 

[0215] 3-0 • n-5-[4-(4-yj\,t • 7 i-JU) ') Ss>-1-tlJUrf=Jls]-4-(o- K 'J 

T $ J) tf >J V >-2-zjL>fc y 7 > K Ob^t)33) 

(IfM1) 4, 5, 6- h 'J 0 P P — 3-^->81(500 mg, 2.21 mmoOStfo- KJl/-< Vy 

(355 mg, 3.31 mmol)£El\ (DXmt mmzbX, 5,6-$/£PP-4 

-(o- h 7 $ y) - P 51 r, ftMt 3 c £ & < )k(D&ifc 

izm^tco 

ESIMS m/z: 297(M + H)+ 

(xm.2) btitc5,6-voun-4-(o-Ky)-=^>@£©fi 
[5,6-^PP^-(o-h'j;i/7 

$ y) tfu *>*>-3—r JU][4-(4-7P7 x -A) v i/y-t-rnA*O J 

y (900 mg, 2l*lJJX$88%)£t#/c0 

ESIMS m/z: 458(M + H)+ 

(ijg3) jimxmbtiz[5, 6-vo p P-4-(0- S >J A7 $ y) t? u *>*v-3-r 

jU][4-(4-7;U^-P7x-jU) b°^u ̂ >-1—NU]**y >(900 mg, 1.96 mmo 

l)£ffll\ ^)fe0iJ1tf)IfM3<h[f]*§(C UTs [5-0 P P-6-* JUti 7° h-4-(o- h 

y)fc?'j S/v-3-<;i/][4-(4-7Ji/^P7x-ju)kf^ u S/V-WJU] 

**y >CD3I£j&$l£f#T\ 

ESIMS m/z: 456(M + H)+ 

[0216] (I3g4) I*I3Tl#^ft/c[5-^PP-6-*JU£7°h-4-(o-h 'J JUJ7 $ y ) H°'J 

^>-3—r JI][4-(4-7At P 7 x -JU) u vy-\-4)V\*$ J y(DU±j$ 
HMJ1 ©XM4^IHHtC UT\ 3-?PP-5-[4-(4-7MP7I-

JU) 'J Vy-]-t\)Vt<-Al-4-{o- K 'J y ) tf'J */>-2-Z)\/fo>&(D 
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ESIMS m/z: 504(M + H)+ 

(XfM5) X.M.4-V%btltc3-$ • n-b-l4-(4-7 )lt • 7 x ~ )l) 'J V>-1 

JU]-4-( o- h <J Jl>7$ S)£°'J 

s mmimtmrnzisT, ^^3301.0 mg, 3iiM)^ffc0 

ESIMS m/z: 503(M + H) + ; 'H NMR (300 MHz, DMS0-d6, D20, 8): 1.30-1.75 ( 

m, 4H), 1.75-1.95 (m, 1H), 2.19 (s, 3H), 2.55-2.93 (m, 3H), 3.80-4.10 

(m, 1H), 7.00-7.45 (m, 8H), 8.09 (s, 1H). 

34 

[0217] 3-0 • •-5-[4-(4-7>'U^- • 7 x ~ )l) 'J Vy-]~tl )ltf-)l]-4-(2, 4, 5-

h U 7MP7iJ ) £°>J V>-2-XJl>fc>7$ K(4b^34) 

(XfM 1) 4,5,6-h U ^PP — P^VI£(500 mg, 2.21 mmo DRt/2,4, 5- h 'J 7 

Jit • T— 'J y (487 mg, 3.31 mmol)£:^K\ ^5te$yi0X^2t |W]^i(C LT, 

5, 6-^ P P-4-(2,4, 5- h U 7MP7i —J ) — P 51 

ESIMS m/z: 337(M + H)+ 

(XfM2) XfM1 T't# <Q tl/c5, <6-V 0 P P-4-(2,4, 5- h U 7J^P7xzjl,7$ 

^Wyi©XfM1«h^l*i(CLT. [5,6-y^ 

P P-4-(2,4, 5- h U 7MP7iJ ) tf'J >-3—fA] [4-(4-7 At 

P7x "jU) ^>-1—T>/U]*^y >(900 mg, 2ligW82%)£?#fc0 

ESIMS m/z: 498(M + H)+ 

(XfM3) XfM2Tl#^tl^[5,6-y^PP-4-(2,4, 5- h U 7J^P7xz^7 

$ y ) t°'J ^>-3—f^][4-(4-7J^P7x —A) ^>-1 —nu]* 0 J 

>(900 mg, 1.81 mmol)£:^K\ (DTM3t. |W]^i(C LT, [5-^PP-6-

/At) 7° h-4-(2,4, 5- h U 7MP7i7 ) tf'J V-3—f JU][4-(4-

7MP7I-JU) ^>-1 —HU]* * J y(D%^$M%:%T, fmMt& 

Z£ti:< )X(D&I&lzm^tc0 

ESIMS m/z: 496(M + H)+ 
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[0218] (li4) XfM3Tl#^tl/c[5-^PP-6-*>/U^70h-4-(2,4, 5-h U 

x J ) tf'J Vy-3-'f^][4-(4-7J^P7x —JU) Vy-\-'()l 

]*^y ^«yitfmM4,h^mcLT. 3-^PP-5-[4-

(4-7J^P7XZJ1/) JU]-4-(2,4, 5- h U 7J^P7 

x-y)tr'j< 

ESIMS m/z: 544(M + H)+ 

(XfM5) TM4~Z%btltc.3-<7 P P-5-[4-(4-7 P 7 x- JU) t?'* U $/>-1 

-t>)ltf-)l]-4-(2,4, 5- h U 7MP7i7 ) tf'J ̂ >-2-7JU*> 

^^2^*11^ LT. <b^tl34(40.0 mg, 3l*MW4 

%)*%tc o 

ESIMS m/z: 543(M + H) + ; 'H NMR (300 MHz, DMS0-d6, D20, 8): 1.30-1.85 ( 

m, 4H), 1.95-2.25 (m, 1H), 2.60-3.15 (m, 2H), 3.40-3.75 (m, 1H), 4.05 

-4.25 (m, 1H), 7.05-7.80 (m, 6H), 8.24 (s, 1H). 

35 

[0219] 4-{3-^7 P P-4-(4-7JU^f P-2-* ̂ )iy JL—JIJ7 ^ J )-5-[4-(4-7 P 7 

x -JU) vy-ivy-2-^r JUXJU^-JU}-N-/ 
ji/Tk'j y-3-i3Ji/7i\%-y-$ K (-fb-n ̂ 35) 

(ISD <b£«4(193 mg, 0.370 mmo'J yS-tjJIstfyM* T)l> 

(1343 mg, 9.25 mmol)£ffll\ |W]^tC LT, 4-{3-^PP-4-(4-7 

jU^"P-2-*51>'U7x - J )-5-[4-(4-7i^P7x ~)l) Vy-\-

vy-2-j y-3-tuitfy it* ̂ 05 

0.4 mg, 63%)^rt#/c0 

ESIMS m/z: 649(M + H)+ 

{TM2) Iil "et#^tl^4-{3-^PP-4-(4-7>'U^-P-2-*51>'U7x-jU7 

$ J )-5-[4-(4-7i^P7x —JU) Vy-l-tlJU^—JUlif'J Vy-2-j 

y-3-tl)l^y 11*^(146 mg, 0.225 mmol)£ffllN 

s "MMM6(DJ:fe2£^\WilZ. LT. 4-{3-^ P P-4-(4-7 P-2-^ f Jl/7 x 
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J )-5-[4-(4-7J^P7I-Jl) Vy-l-t) tf 'J S7y 

^-'f JUTJU/fc—JU} Ir-'U/fc U V-3-^D Vlt(51 mg, 36%)^rt§/c0 

ESIMS m/z: 635(M + H)+ 

[0220] (XfM3) XfM2-et#^tl^4-{3-^PP-4-(4-7>'U^-P-2-*51>'U7x-jU7$ 

J )-5-[4-(4-7i^P7x —JU) JU]tf'J ^>-2—f JU 

TJUtfv—JUllrJUtfv 'J >-3-JJJI/TF>M(5Q mg, 0. 079 mmo I) l\ ^Jfe0!]6 

tfmM3,h^mcLT. <b^tl35(43.2 mg, 85%)*%tc0 

ESIMS m/z: 648(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.25-1.70 (m, 4H), 

1.71-1.90 (m, 1H), 2.32 (s, 3H), 2.55-2.73 (m, 1H), 2.73-3.05 (m, 5H) 

, 3.38-3.99 (m, 5H), 4.10-4.62 (m, 2H), 4.69-4.91 (m, 1H), 6.70-7.18 

(m, 6H), 7.18-7.40 (m, 2H), 8.01 (s, 1H), 8.60-8.92 (m, 1H). 

HJ60J 36 
[0221] 1-{3-£ P P-4-(4-7 P-2-* JL-JIJ7 $ J )-5-[4-(4-7 JU:* P 7 

x-A) Vy-1 Vy-2KJ-N-* 

0 uy°u/<ytiJU7K^V-< Kdb^rt)36) 

(ISD <b£«4(97 mg, 0.185 mmo 1)^1-7 $ J */<7 P 

11x^^^1^(306 mg, 1. 85 mmo I) l\ MM®\2£ IfUHlC LT, 1-{3-£ 

P P-4-(4-7 P-2-* x - J )-5-[4-(4-7 P 7 x ~)l) 

vy-iv>-2-xji>fc>7$ K}i>^p7°p/•sytui 
1\>ltx5l-'U(71 mg, 61%)^rf#/c0 

ESIMS m/z: 633(M + H)+ 

{TM2) XfM1"et#^tl^1-{3-^ P P-4-(4-7MP-2-^f^7x 

J )-5-[4-(4-7i^P7x —JU) *7y-2-XJl> 

F}i/<7 p 7°P/^>^ ̂ #>11x^^(68 mg, 0.107 mmol)£ffll\ 

MMMQ(DJim2t |W]*§(C LXs 1 -{3-^7 P P-4-(4-7 P-2-* f^7xz 

>/U7$ J )-5-[4-(4-7i^P7x ~JU) Vy-]~tl tf U Vy-2 

K}i>^P7°P/^>^>'U#>It(Z)ffi^^^:t#T. WMt&Z. 

tteOXQ&I&lzm^tco 
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ESIMS m/z: 605(M + H)+ 

[0222] (Xg3) XfM2-et#^tl/c1-{3-^PP-4-(4-7>'U^-P-2-*5l>'U7x-jU7$ 

J )-5-[4-(4-7i^P7x —JU) V>-2-XJl> 

IHHlC LTs 4b^t)36(50.7 mg, 2l*MW70%) £?#fc0 

ESIMS m/z: 618(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.19-1.31 (m, 2H), 

1.35-1.50 (m, 2H), 1.59-1.69 (m, 2H), 1.75-1.87 (m, 2H), 2.31 (s, 3H) 

, 2.28-2.40 (m, 1H), 2.59-2.70 (m, 1H), 2.78-3.00 (m, 4H), 3.48-3.64 

(m, 1H), 4.21-4.35 (m, 1H), 5.71 (s, 1H), 6.78 (s, 1H), 6.87-7.08 (m, 

4H), 7.08-7.15 (m, 2H), 7.24-7.31 (m, 1H), 7.36-7.42 (m, 1H), 8.02 ( 

s, 1H). 

37 

[0223] (2S, 3R)-2-{3-^ P n-4-(4-y P-2-* y )-5-[4-(4-7 

jitny JL-ju) Vy-2-xjisfcyrs K}-3-

t: KP^-N-^W^VZ^ Kdb^)37) 

(XfMD 'fb'n 1^24(193 mg, 0.370 mmo l)&t/(2S, 3R)-2-7 $ J -3-1; KP=^> 

70 >11*^^^1^(1699 mg, 9.25 mmol)£ffll\ MM®\2£ |W]^tC LT, 

(2S, 3R)-2-{3-^ P n-4-(4-7)lt P-2-* y )-5-[4-(4-7 

jitny JL-ju) Vy-2-xjiftyj7^ K}-3-

t: KP dp*>y'O >11*^^(189.4 mg, 80 %)£t#/c0 

ESIMS m/z: 637(M + H)+ 

(XfM2) li 1 (2S, 3R)-2-{3-^ P P-4-(4-7>/U^- P-2-* f^7x 

->/U7$ J )-5-[4-(4-7i^P7x -JU) "J *;>-1-^JJUTK—JU] tf U 

K}-3-1: >It* 5^1/(189 mg, 0.297 mmol)£:^| 

t\ HMJ60Xjg2^:|f|^tCUT, (2S, 3R)-2-{3-^ P U-4-(4~7P-2-

^f^7x ->/U7$ J )-5-[4-(4-7i^P7x -JU) "J $/>-1-^JJUTK— 

J1/]1^J^V-2-XMN>7$ K}-3-In 
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ESIMS m/z: 623(M + H)+ 

[0224] (Xg3) XfM2T't#lQtl/c(2S, 3R)-2-{3-^ • n-4-(4-y At P-2-* ̂ -A~J x. 

J )-5-[4-(4-7J^P7I —A) Vy-1~tl At^—AHf'J Vy 

-2-X>7$ K1-3-H KP^>7^>!HMJ60X 

4b^t)37(97.6 mg, 2TMMMS2%) £?#fc0 

ESIMS m/z: 636(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.29 (d, J = 6. 5 Hz 

, 3H), 1.32-1.52 (m, 2H), 1.73-1.82 (m, 2H), 2.30 (s, 3H), 2.59-2.70 

(m, 1H), 2.76-3.20 (m, 5H), 3.48-3.62 (m, 1H), 3.95-4.05 (m, 1H), 4.1 

7-4.32 (m, 1H), 4.48-4.60 (m, 1H), 5.97-6.04 (m, 1H), 6.78 (s, 1H), 6 

.85-6.95 (m, 1H), 6.96-7.14 (m, 6H), 7.76-7.88 (m, 1H), 8.02 (s, 1H). 

38 

[0225] 3-0 • U-4-{4-y At P-2-* ̂ A? JL—AJ7 ^ J )-5-[4-(4~7 At • 7 i — 

A) £°*'J Vy~1~tlAts-A]-N-(4-/ h^>7x -A) tf 'J ^>-2-7JU*> 

7$ KHb^t)38) 

^*•^24(80.0 mg, 0.153 mmo h I7 — 'J > (365 mg, 2.96 mm 

ol)£ffll\ ^Wyi1«h^l*i(CLT. 4b^38(52.7 mg, 57%)&mfc0 

ESIMS m/z: 627(M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.38-1.44 (m, 2H), 

1.75-1.81 (m, 2H), 2.03-2.26 (m, 1H), 2.28 (s, 3H), 2.59-2.70 (m, 1H) 

, 2.79-2.98 (m, 1H), 3.53-3.63 (m, 1H), 3.76 (s, 3H), 4.20-4.32 (m, 1 

H), 6.68 (s, 1H), 6.78-6.92 (m, 3H), 6.96-7.05 (m, 4H), 7.07-7.13 (m, 

3H), 7.26-7.31 (m, 2H), 8.07 (s, 1H). 

39 

[0226] 3-0 • U-4-(4-y At P-2-* ̂ A7 JL—AJ7 ^ J )-5-[4-(4-7 At • 7 i — 

A)\f*'j vy-]-tiAt<-Ayn-o-?(^A-]w-\f^V-A-3—( A)\fij vy 

-2-XAikyT< KHb^t)39) 

4b^t)24(80.0 mg, 0.153 mmol)&t/1-* ̂ -A-\W-\f^> V-jU-3-7^ >(43 

1 mg 4.44 mmoL)£ffll\ ^JfeflJI1 £ |W]^HtC LT. 4b^t)39(43.5 mg, 49%) 

%tc o 
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ESIMS m/z: 601 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.35-1.55 (m, 2H), 

1.73-1.82 (m, 2H), 2.03-2.26 (m, 1H), 2.29 (s, 3H), 2.55-2.70 (m, 1H) 

, 2.75-2.94 (m, 1H), 3.53-3.63 (m, 1H), 3.81 (s, 3H), 4.20-4.32 (m, 1 

H), 6.22 (d, J = 2.0 Hz, 1H), 6.67 (s, 1H), 6.83-6.90 (m, 1H), 6.95-7 

.04 (m, 4H), 7.10 (dd, J = 4.9, 8.8 Hz, 2H), 7.16 (d, J = 2.0 Hz, 1H) 

, 8.09 (s, 1H), 9.32 (s, 1H). 

mmw 40 
[0227] 3-0 •P-4-(4-7JU:tP-2-*51>IU7 x J )-5-[4-(4-7 At P 7 x ~ 

A) Vy-1-tlAts-A]-N-(5-/^A^ Vt^+tx/-A-3->fA) £°'J V 

y-2-XA-foyj7^ KHb^t)40) 

^•"^24(100 mg, 0.205 mmoORXfS-^^A^ Vt^V's/—A-3-'j7 ^.y(5 

45 mg 5.55 mmol)£ffll\ MMm 1 £ LT. <b^tl40 (62.0 mg, 56%) 

zmtco 
ESIMS m/z: 602(M + H) + ; ]H NMR (300 MHz, CDCL3, 8): 1.38-1.57 (m, 2H), 

1.75-1.82 (m, 2H), 2.03-2.26 (m, 1H), 2.31 (s, 3H), 2.35 (s, 3H), 2.5 

8-2.68 (m, 1H), 2.81-2.90 (m, 1H), 3.53-3.63 (m, 1H), 4.20-4.32 (m, 1 

H), 6.22 (s, 1H), 6.70 (s, 1H), 6.84-6.93 (m, 1H), 6.96-7.04 (m, 5H), 

7.07-7.13 (m, 2H), 8.04 (s, 1H). 

41 

[0228] 3-0 P U-4-(4-y At P-2-* ̂ A7 JL—AT < J )-5-[4-(4-7 At P 7 x ~ 

A) vy-]-t>At<-Ai-n-(3-?(f-A-( vt*y-v-A-5-'r A) eg v 

y-2-xAfoy-?* KHb-n4^)41) 

jbp"1^)24(100 mg, 0.205 mmo0I&.T/3-* ̂ A^ Vt^r^V~JU-5-;7 $ >(5 

45 mg, 5.55 mmol)£ffll\ 1 LT. 4b^41 (41. 5 mg, 37%) 

zmtco 
ESIMS m/z: 602(M + H) + ; ]H NMR (300 MHz, CDCL3, 8): 1.35-1.55 (m, 2H), 

1.70-1.80 (m, 2H), 2.03-2.26 (m, 1H), 2.14 (s, 3H), 2.31 (s, 3H), 2.5 

5-2.70 (ra, 1H), 2.75-2.94 (m, 1H), 3.53-3.63 (m, 1H), 4.20-4.32 (m, 1 
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H), 5.66 (s, 1H), 6.70 (s, 1H), 6.82-6.91 (m, 1H), 6.95-7.04 (m, 5H), 

7.07-7.14 (m, 2H), 7.98 (s, 1H). 

nwy 42 
[0229] N-(5-tert-7'>,lU-f V t ̂ sJ-)\/-3—f )l)-3~0 • U-4-{4--J At U-2-yt 

f^7xJ )-5-[4-(4-7J^P7I-A) Vy-\ ~tl At^-Al 

tfu v>-2-TJU*yy$ K(it^m2) 
^*•^24(100 mg, 0.205 mmol)^.t/5-tert-7°51>'U'f SJ — A-3-J7 

$>(778 mg 5.55 mmoL)£ffll\ ^JfeflJI1 £ |W]^HtC LT. 4b^t)42(71.2 mg, 

60%) £rt#/c0 

ESIMS m/z: 644(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.29(s, 9H), 1.35-1 

.55 (m, 2H), 1.73-1.82 (m, 2H), 2.03-2.26 (m, 1H), 2.32 (s, 3H), 2.55 

-2.70 (m, 1H), 2.75-2.94 (m, 1H), 3.53-3.63 (m, 1H), 4.20-4.32 (m, 1H 

), 6.00 (s, 1H), 6.18 (s, 1H), 6.71 (s, 1H), 6.84-6.92 (m, 1H), 6.97-

7.04 (m, 4H), 7.07-7.13 (m, 2H), 8.06 (s, 1H). 

nwy 43 
[0230] 3-0 • n-U-(JL3LAt)A;<IE'( A)-4-{4-y At P-2-* ̂ A7 x ~ J ) 

-5-[4-(4~7 • 7 x —A) Vy-1-tlAts—AHf'J Vy-2-X)lfcy 

~7< KHbl^t)43) 

^*•^25(41.1 mg, 0.0790 mmo V T 0069 mL, 0.0 

87 mmol)£El\ ^«yi6<h|W]^HtC LT. 4b^t)43(30. 0 mg, 64%)£?#fc0 

ESIMS m/z: 592(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 0. 99 (t, J = 7. 1 

Hz, 3H), 1.39-1.51 (m, 1H), 1.56-1.71 (m, 3H), 1.82-2.01 (m, 1H), 2.2 

0 (s, 3H), 2.59-2.91 (m, 2H), 2.99-3.08 (m, 2H), 3.48-3.59 (m, 1H), 3 

.89-4.04 (m, 1H), 6.47-6.54 (m, 1H), 6.96-7.20 (m, 5H), 7.21-7.36 (m, 

2H), 8.11 (s, 1H), 8.43 (s, 1H), 10.78 (s, 1H). 

H«!J 44 
[0231] 4-(^>^jU7$ J )-3-0 • •-5-[4-(4-7>'U^- • 7 x ~A) if* <J Vy-\-~h 

Atf-A^tf*) Vy-2-X)lfry7$ KHb^t)44) 



WO 2014/084330 110 PCT/JP2013/082127 

) 4, 5, 6- h 'J 0 • • — P ̂ >1^(500 mg, 2.21 mmoQ^rZ-tz h— h 'J )V 

(20 mLMC^U >(237 mg, 2.21 mmoQ&t/h'J X^JU;7$ 

>(0.90 mL, 4.4 mmol)£jQpu 80°C-e60tP^i# L/c0 

itt~ K U 7 L/co 

^>7A-e$£'JtU 4-(/*>^U7$y)-5,6-y^PP 

ESIMS m/z: 297(M + H)+ 

(JLW) Xjg1 Tl# ̂  tl/c4-(/ss > $ 7 )-5, 6-*>*£ • • " =1 ^ >It©#l 

^Wyi©XfM1«h^l*i(CLT. [4-(/*>^U7$y)-5,6-^ 

OUU £°<J ^>-3—fJl/][4-(4-7J^P7x-JU) ^>-1 —HU]* 0 J 

>(520 mg, 1JLWVM5\%) *%tc0 

ESIMS m/z: 458(M + H)+ 

[0232] (Jim) XfM2Tl#^tl^[4-(^>^U7$ y)-5,6-y^PP H°U *>*>-3->r 

JU][4-(4-7JU^P7x-JU)tf^'J$/>-1-^>(520 mg, 1.13 mmo 

HMJ10Xjg3^|f|^tC LT, [4-(/*>^U7$ y)-5-^PP-6-

*;U^7° h t0|J Vy-3-'f^][4-(4-7J^P7x —JU) U ^>-1—HU]* 

0 J >©Sl£j$!$l£?#T, 

ESIMS m/z: 456(M + H)+ 

(Xig4) Jimxm b tltc [4- (* > *>*JU 7 $ J )-5-£ P P -6-* )l tl 7° h tf U 
$/>-3-'r JU][4-(4-7 P 7 x - A) u $;>-i-'r JU]* o J >©si£j$ 

^Wyi©XfM4,h^l*i(CLT. 4-(/<>^7$y)-3-^PP-5-[ 

4-(4-7J^P7XZ^) $/>-1-^JJUTK—JU]tf'J ^ >-2-7JU*>It(1 

40 mg, 2XfMWl3%)^t#/c0 

ESIMS m/z: 504(M + H)+ 

(XfM5) T.mX%btl^>4-(*y V < J )-3-0 P P-5-[4-(4-7Jl/^P7 

JL—)\/) tl0/* U y >-1-:ft JUTK—JU] t? U ^ >-2-7JH\>l£(490 mg, 0.97 mmo 

^Wy2,h^l«(CLT. ^t)44(7.8mg, 2%)£f#/c0 

ESIMS m/z: 503(M + H) + ; 'H NMR (300 MHz, DMS0-d6, D20, 8): 1.45-1.70 ( 
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m, 2H), 1.70-1.95 (m, 2H), 2.35-2.60 (m, 1H), 2.70-3.40 (m, 2H), 3.90 

-4.20 (m, 1H), 4.48-4.70 (m, 3H), 7.00-7.55 (m, 9H), 8.06 (s, 1H). 

45 

[0233] 3-0 ^ J )-5-[4-(4-7Jlst • 7 x ~ JU) if* 'J Vy 

-1 -tUUts-JUlif'J Vy-2-X)lfry7$ KHb^t)45) 

(XfMD 4,5,6-h U ^PP — P^VI£(500 mg, 2.21 

JIT $ > (350 mg, 3. 53 mmo 1) l\ ^ISte^!J44CDXfM1 £ |W]^i(C LT, 5,6-

VOU P-4-(i>^ WMt& 

Z£ti:< )X(D&I&lzm^tc0 

ESIMS m/z: 289(M + H)+ 

(XfM2) XfM1"et#^tl/c5,6-y^ P P-4-(i>^ P^dri>jU7$ 7 )-P^> 

^Wyi©XfM1«h^l*i(CLT. [5,6-^PP-4-(^ 

p/sdri/jU^^ y ) t°U Vy-3-'f^][4-(4-7J^P7x —JU) if* U $/>-1-

-f JU]* 0 y V©Sl£j$!$l£?#T, 

ESIMS m/z: 450(M + H)+ 

(XfM3) T.W.^% b tltc [5, 6-VO P P -4- (*> 0 P ̂  ^)l ~7 $ J ) if U V > 

-3—T ;U][4-(4-7>/U^- P 7 x - jU) if* 'J */V-1--f JU]* 0 J 

^Ste^yi©IfM3(h|W]^i(C LTs [5-^PP-4-(i/^P^dri/jU7$ y)-

6-*jU^7° h t°'J ^>-3—T>/U][4-(4-7>'U^-P7x- jU) if* "J */V-1--f Jl>] 

* 0 y V©Sl£j$!$l£?#T, 

ESIMS m/z: 448(M + H)+ 

[0234] (1^4) XfM3-et#^tl/c[5-^PP-4-(i>^P^dri>jU7$ y)-6-*jU^7° 

h t°'J Vy-3-j )l]l4-(4-7 Jlfn? JL-JI) if* V Vy-\-< Jl>]/0 J y(D 

^«yitfmM4,h^mcLT. 3-^PP-4-(^P^^> 

y )-5-[4-(4-7il/^P7x ~JU) if* "J *;>-1-^JJUTK—JU] tf U y>-2 

ESIMS m/z: 496(M + H)+ 

(XfM5) TM.4~Z%btltc3~<7 • P-4-(*>£ P^dri>>/U7$ J )-5-[4-(4-7JU 
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^P7i-A) Vy-2-x)V^ym.(D%^m^ 
^«J2<h^]*mcLT. <b^$|45(77.7 mg, 5I*MW4%)£?#£<, 

ESIMS m/z: 495(M + H) + ; 'H NMR (300 MHz, DMS0-d6, D20, 8): 1.05-2.15 ( 

m, 14H), 2.75-3.05 (m, 2H), 3.05-3.75 (m, 3H), 4.59-4.81 (m, 1H), 7.1 

0-7.50 (m, 4H), 7.90-8.20 (m, 1H). 

46 

[0235] 4-(4-^PP-2-*51>'U7x-jU7$ y)-5-(3H-xe0P[< V^>x/7^>-1,4 

'-exu ̂ >]-r —r^u]u vy-2-xjVT^yy^ Kdb^rti46) 

(IfMD ^MM2Q(DJ:%3i2!:i§btL&6-<7 P P-(4-^7 P P-2-* fJb7x^ 

y)-P^>lt(0.75 g, 2.52 mmol), &T/3H-7. e°P [J V*y V'7 =y >-

1,4'-'J y>](0.684 g, 3.03 mmol)£ffll\ MMWfDXffltm 

/ft(C It, [6-^PP-4-(4-^PP-2-^fJl/7i-ils7$J)£0]) */y- 3--f 

;u](3H-xe°p[< V^>V"77>-I,4'-^ U ^>]-i'—r;u)*^y >(1.18 
g, £fift)£?#fc0 

ESIMS m/z: 468(M + H)+ 

(IfM2) XfM1-et#^tl^[6-^ P p-4-(4-^7 P P-2-/fJl/7i7 ) 

H°U y'V-3-T;U](3H-XH°P[-r 7^>x/7^>-1,4'-t0^U ̂ >]-T —OU) 

*^y>(1.08 g, 2.31 mmol)£^\ ^HfetfiJI 0X^3«h [W]*i(C UT, [4-(4-

0 P P-2-* ̂ 71 $ J)-6-*7° K e •; Vy-3-<f JU](3H-x e°p 

[>r^>]-r--r;u)*^y>d. 10 g, 93%)^m 
tc o 

ESIMS m/z: 466(M + H)+ 

[0236] (X3g3) xm2Vmbtl^[4-(4-Ouu-2-^^Ay 
70 h eg ̂ >-3—r;u](3H-xep[-r v^>x/7^>-i,4'-e^u ̂ >]-r-
^Jl/)^^y>(0.2 g, 0.43 mmoO^rZlz h—h U ^U(2.15 mL)(C}§^? Ls TK 

)£Ts K(0.32 g, 1.72 mmol), 7j<(0 

. 019 mL, 1. 07 mmo Q^kt/N-^ P PT.^'yV'f $ K(0.17 g, 1. 29 mmo I) 

X.. 30£f^!#U/co ^mW^mz2S%Ty=E:-T7k(0.146 g 2.15 mmol)£ 
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MU 0°C(CT30£f^i#L/co 

ETSSUfco U tifAti^AO •x' VV=y? <—{*? • niisAA/ 

*OJ-A=\00/0-92/8)-e*iMU <b^tl46(0.2 g, 91%)£?#fc0 

ESIMS m/z: 513(M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.85-2.00 (m, 4H), 

2.26 (s, 3H), 3.46-3.63 (m, 2H), 5.00 (s, 2H), 5.09 (br s, 2H), 7.10-

7.13 (m, 1H), 7.19-7.35 (m, 9H), 8.25 (s, 1H), 8.36 (s, 1H). 

47 
[0237] 4-(4-Onn-2-?(^)iy y)-N—>^P7°P ifAt)A/<zE-nu-5-(3 

u-xifnu y*ys/y^y^,4'-if*^ vyyv—(AtiA^-AHfu vy 
-2-xA^yy^ K(4b^47) 

^•"^46(80 mg, 0.16 mmo WTyWtVO • 7°P tfJU(16 mg, 0.1 

9 mmol)£El\ ^«yi6<hLT. <b^tl47(27 mg, 29%)£?#fc0 

ESIMS m/z: 596(M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 0.48-0.52 (m, 2H), 

0.72-0.78 (m, 2H), 1.86-1.97 (m, 4H), 2.25 (s, 3H), 2.59-2.65 (m, 1H) 

, 3.46-3.63 (m, 2H), 5.12 (s, 2H), 6.81 (br s, 1H), 7.11-7.13 (m, 1H) 

, 7.16-7.33 (m, 9H), 8.34 (s, 1H), 8.36 (s, 1H). 

nwy 48 
[0238] 3-0 • P-4-(3-£ • • 7 x ~ AT $ 7 )-5-[4-(4-7 • 7 x ~ A) if* 'J V 

y-l-tlA^-AUf'J */y-2-ZAfcy7$ KHb^t)176) 

(ISD 4,5,6-h U ^••-=!51>It(400 mg, 1.77 mmol)£El\ 

(DJ1W £ LTs [4-(4-7 JU* • 7 x - A) if* >J Vy-\-< Al(4, 5, 6-

h U 0 • • if 'J Vy-3-4 A) * 0 J y (650 mg, 95%) £?#fc0 

ESIMS m/z: 387(M + H)+ 

(Xig2) I5g1-e?#e>ft£[4-(4-7JU:*- • 7 x " A) if* 'J Vy-1-<fA](4, 5, 

6-h U ^ • e°U ^>-3—r ;u)* ̂  y >(400 mg, 1.03 mmol), Rt/3-0 • • 

7-U >(0.14 mL, 1.3mmol)£ffll\ ^«yi (DHW-t LT, [5,6-

VO • P-4-(3-£ • • 7 X -y)if'J Vy-3-^f A][4-(4-7Ata7 x 
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>(250 mg, 51 %)*%tc.0 

ESIMS m/z: 478(M + H)+ 

(XfM3) b tl&[5, 6-i7 0 • P-4-(3-£ PP7i -JIT $ J ) tf 'J V 

>-3—f A][4-(4-7AtU7 y >(250 mg, 0 

.522 mmol)£DMF(2.61 mL)lC^fl¥U ^TRU^ h U • n7j<fflt)(146 mg, 

1.83 mmol)£jQpu 80W2^m^Lfco BmzmWkikzMl 

x^ju-ettaiu/co 

$£'JtU M^IETSiLfco ^lJ^^^7A^P7h^77^-(^P 

P /1xjU A/* 0 J ~A=100/0-95/5) "effM U [5-^PP-4-(3-^PP7x-

>/U7$ 7 )-6-*jU^7° h £°>J Vy-3-'f^][4-(4-7J^P7x —JU) U $/ 

>-1—r;u]*^y >(259 mg, £mft)£t#/c0 

ESIMS m/z: 476(M + H)+ 

[0239] (XfM4) XfM3-et#^tl^[5-^PP-4-(3-^PP7x-jU7$ y)-6-*jU^ 

7° h t0|J ̂ >-3—f^][4-(4-7J^P7x —JU) U ^>-1—T JU]* ̂  7 > 

(259 mg, 0. 544 mmo 1) l\ ^5te$!J1 ©XfM4<h |W]^i(C LT, 3-^PP-4-(3 

-^PP y )-5-[4-(4-7 )it P 7 x - JU) u $/>-I-^J JUTK— 

;U]H0|J ^>-2-7JU*>It(196 mg, 69%)£f#/c0 

ESIMS m/z: 524(M + H)+ 

(XfM5) X&4VWbtl%>3-<7 P P-4-(3-^ P P 7 x - 7 )-5-[4-(4-7 

MP7x-A) $/>-1-^JJUTK—JU] tf'J ̂ >-2-7JU*>It(196 mg, 

0.374 mmol)l\ ^«y2<hIfUHlC LT. 4b^t)176(20. 0 mg, 1 0%)£t#/c 

o 

ESIMS m/z: 523(M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.48-1.58 (m, 3H), 

1.75-1.87 (m, 2H), 2.66 (t, J = 11.7 Hz, 1H), 3.07 (t, J = 12.5 Hz, 1 

H), 3.61 (d, J = 11.7 Hz, 1H), 4.29 (d, J = 12.5 Hz, 1H), 5.46 (s, 2H 

), 6.99-7.07 (m, 3H), 7.08-7.12 (m, 2H), 7.12-7.15 (m, 2H), 7.21 (d, 

J = 8.0 Hz, 1H), 7.32 (t, J= 8.0 Hz, 1H), 8.19 (s, 1H). 

£%0!l 49 
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[0240] 3-0 • P-4-(4 -0 P P-2-* ̂ A7 Ji—AT7^ J )-5~l4-(4-7 At P 7 JL—A 

) u Vy-1 -tlAts-A] eu K(4b^177) 

(ISD mMM48(DJlWem btl^[4-(4-y At P 7 X - A) 'J V>-1~ 

J A] (4,5,6-F'JO UUlfJiSy-S-r A) toy >(900 mg, 2.32 mmol), R 

m-0 n n-2-?i ^ AT-ljy (421 mg, 3.02 mmol)£ffll\ ^M®W<»TM2 

<h^]*§(c LTs lb,6-VOun-4-(4-Oun-2-?(^Ay JL~A7^ V 

>-3—T>/U][4-(4-7>'U^-P7x- jU) tf'*'J V>-1 --TAl/O 7 >(1.25 g, 

ESIMS m/z: 492(M + H)+ 

(,TM2) XfM1"et#^tl^[5,6-y^ P p-4-(4-£ p P-2-* ̂ A7 JL~A7^ 

J ) tf'J ̂ >-3-^ JU][4-(4-7JU^"P7x- JU) tf'*'J 'vV-l-'f Jl/]^y>( 

500 mg, 1.01 mmol)£:ffil\ ^1560!) 1 (DTMZt.|W]^i(C LT, [5-^PP-4-(4-

Onn-2-?i^Ay JL-A7^ y )-6-*>/U^70 h £°>J ^>-3—NU][4-(4-7JU 

^P7x-jU)t°'*U^>-1—r;u]*^y >(350 mg, 70%)£t#/co 

ESIMS m/z: 490(M + H)+ 

[0241] (XfM3) li2-et#^tl^[5-^PP-4-(4-^PP-2-*51>'U7x-jU7$ *)-

6-*jU^7° h tf'J ̂ >-3—f^][4-(4-7J^P7x-JU) tf'*'J ̂ >-1—NU] 

*-^y>(250 mg, 0. 510 mmo 1) l\ ^5te$!J1 (DTM.4£_ |W]^i(C LT, 3 ~0 

P p-4-(4-^7 P P-2-* ̂ Ay J:-A7< J )-5-[4-(4-7>'U^- P 7 x ~ A) tl° 

^ U *Jy-\-tlA^-Al tf'J 

ESIMS m/z: 538(M + H)+ 

(XfM4) JLW>~Z%iotltc'i-0 PP-4-(4-^PP-2-^fJl/7xzjl/7^y)-5 

-[4-(4-7J^P7XZ^) >-2-7JU*>It 

^«y2,h^mcLT. <b^tl177(25.9 mg, 2I*MW12 

%)*mtc o 

ESIMS m/z: 537(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.30-1.75 (m, 4H) 

, 1.80-2.10 (m, 1H), 2.09-2.30 (s, 3H), 2.60-2.95 (m, 2H), 3.40-3.70 
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(s, 1H), 3.80-4.15 (s, 1H), 7.00-7.40 (m, 7H), 8.10 (s, 1H). 

£%0!l 50 
[0242] 3-0 • U-4-{4-y At P-2-* ̂ A7 JL—AJ7 ^ J )-5-[4-(4~7 At P 7 i — 

A) vy-i-tiAts-A]-N' Aif'j vy-2-xAtsy-r$0'$ 

KHb^t]194) 

(XfMD ^MM24(DXfe3-?:i§btlZ>[5-0 • P-4-(4-7J^P-2-^f ̂ 7i 

->/U7$ J )-6-*jU^7° h £°>J ^>-3—T>/U][4-(4-7>'U^-P7x-jU) 

Vy-\-'(A]*OJ >(258 mg, 0.544 mmo I) £ * 0 J -AO. 8 mL)(C}^?L 

, N-^P:E7^i/>'f$ K(203 mg, 1.143 mmol) ISt' 1 

L/co SJ^Fb^tHCTK^JP;^ ^PPMAtttlil L/c0 

7K"C8fc&U M^IETai U 3-^P 

P-4-(4-7JU^f P-2-* 5^7 x - J )-5-[4-(4-7 At P 7 x ~ A) tl° 

^>-1-^>/U#->/U]e0|J ^>-2-7JU7 < 

ftM1" £ d <h ft < ^(Dli(CIN/co 

ESIMS m/z: 520(M + H)+ 

(XfM2) Xg1 -et#^tl/c3-^ P n-4-(4-7At P-2-* 5^1/7 x ~ 7 ) 

-5-[4-(4-7MP7X —A) U $/ >-1-^JJUTK—JU] tf U ^>-2-7JU7 -f 

>It*^U©ffi£j5£t)£THF(5.4 mL)lC^fl¥U -78°C "C'J 0 A tf 7. ( S 'J * 

^JUS/'JJU)^ K(1.0 mol/L, THF^jft, 2.42 mL, 2.42 mmo I) L/c0 

7K;^T. 20^rP^i#L/cm, ^SlCT1 

5£f^i#L/c0 M^lET®iLfco 

'J^)W7A^P7 h^77 < -(^7°^>/Mtx5l>'U=1/5)-eff 

M Us 3-^7 P U-4-(4-7At P-2-* ̂ >/U7 X - y )-5-[4-(4-7>/U^- P 

7 xzjl/) 'J ^>-1-^M^Jl/] If'J ̂ >-2-7Jl/7 ̂  >7$ K(168 mg, 

2l*MW62%)£*§/c0 

ESIMS m/z: 505(M + H)+ 

[0243] (XfM3) JL^2'T:'W'btl^3-Onn-4-(4-yAtn-2-t^AyjL—A77^ J) 

-5-[4-(4~7 Jl>t P 7 x —A) Vy-1-tlAts—AHf'J Vy~2~XA7 -f 
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>7$ K (168 mg, 0.344 mmo I) £THF(3. 3 ml_HC}!s# U -78°C(CTn-7>,lU 

'J^£A(1. 64 mol/L, 0-428 mL' 0-701 mmol)^SH§$ 

ifcktl(79 mg, 0.351 mmol)£Jppu 15£f^i#L/c0 

L/co M^SETai U 
'J P"7 h^77 -f -(^7°^>/Mtx5l>'U=1/2)-eff 

M Us N-{3-^ P P-4-(4-7 P-2-* JL-JIJ7 $ J )-5-[4-(4-7 JU 

tP7i-JU) $/>-1-^JJUTK—JU]tf'J ^>-2—r JU7JU7 -f 

X7$ K(100 mg, 49%)£f#/c0 

ESIMS m/z: 609(M + H)+ 

(li4) Ig3-C?#£>ft£N-{3-£ P P-4-(4-7MP-2-^f^7i 

7 )-5-[4-(4-7i^P7x —A) $/>-1-^JJUTK—JU]tf'J ^>-2—f JU 

7JU7 -f K (87. 0 mg, 0.143 mmol)£ h- h UM1.4 mL 

)(C)H$?U N-^PP^^i/V-f $ K(22. 9 mg, 0.171 mmol) ISt' 

nmmWLtc0 >(0.060 mL, 0.286 

mmoD^jpx., ^-e 1 mmm^Ltco sj^F^tHCTK^p^ Mix^u-e 

tttfiU M^lET®iLfco i;M^'J^^^7A^PVh^77^ 
-(^pp*juA/*^y-,/u= 20/1 mts^ riz K- K luu-eux^ u-
u 3-^7 P P-4-(4-7>/U^- P-2-* ̂ >/U7 X - y )-5-[4-(4-7>'U^- P 7 

x-;u) Vy-i-tiArf^Al-N'-^yV-t A£°<J :y>-2-7ju*w $ 

K (50. 6 mg, 57%)£f#/c0 

ESIMS m/z: 624(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.36-1.52 (m, 2H), 

1.74-1.85 (m, 2H), 1.91-2.25 (m, 1H), 2.25-2.35 (m, 1H), 2.56-2.70 (m 

, 3H), 2.75-3.04 (m, 1H), 3.54-3.72 (m, 1H), 4.18-4.38 (m, 1H), 6.57-

6.72 (m, 3H), 6.83-6.90 (m, 1H), 6.94-7.04 (m, 4H), 7.06-7.15 (m, 2H) 

, 7.43 (t, J= 7.7 Hz, 2H), 7.51-7.58 (m, 1H), 8.06 (s, 1H), 8.18-8.21 

(m, 1H), 8.21 (s, 1H). 

n«y 51 
[0244] 3-^7 P P-5-(4-5> 7 y -4-7 x —A tl0/* <J Vy-l-t) Atf—A)-4-(4~7 At P 
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J ) tf'J ̂ >-2-7JU*>:P$ KOfb-^195) 

(XfMD 4, 5,6- h 'J 7 P P-P^Vltx^JU^. 0 g, 7.86 mmo I)&tf4-7JU 

^•2-*51>'U7-lJ >(1.48 g, 11. 8 mmo I) ©1^2 £ |W]*§(C 

LTs 5,6-y^PP-4-(4-7>'U^-P-2-*51>'U7x-jU7$ 

51<'U(1.64 g, 61%)^rt#/c0 

ESIMS m/z: 343(M + H)+ 

(JLW) Ii 1 "C?#£>ft£5, 6-2/£ P P-4-(4-7 P-2-* ̂ 7 x "JUT7 

$ y)-P^>11x^^(1.00 g, 2.91 mmol)£DMF(8 mL)lC^fl¥;*-t±\ ^b7jC 

h U 7 A • n7.Kfflt)(0.467 g, 5.83 mmol)£jQpu 

o h U 7A7K;^£JPPU Mlx^u-ett!±!L/co 

^8Ji£7K"C8fc&U M^IETSSL 

% 5-^PP-4-(4-7MP-2-^f^7iJ )-6-*jU^7° h-P^> 

11x^^(900 mg, 91 %)%%tc0 

ESIMS m/z: 341(M + H)+ 

[0245] (XfM3) XfM2-et#^tl^5-^PP-4-(4-7>'U^-P-2-*51>'U7x-jU7$ 7) 

-6-*)\zti 7° h — P^>160 g, 1. 76 mmol)£:77"tzh — MJ JU(10 m 

LHC^fSU 30%i®I^b7K*7K;^(8.99 mL, 88 mmol)£jQpu ^^20#^ 

mWLtco J5J&$I^tKCl2 mol/L J^It(0.44 mL, 5.28 mmol)£jQpu ISt' 

2mmsmLtc0 
-ettl±lL/co VM^IETSSL 
fco hy^7<-(^PP^>'UA/*^y->/U= 

1/4)-effMLs 3-7 P P-5-(x ;U)-4-(4-7>'U^-P-2-* 

71 y ) tf'J ̂ >-2-7JU*>It(500 mg, 73%)£t#/c0 

ESIMS m/z: 389(M + H)+ 

(XfM4) IfM3-et#^tl£3-^7 p p-5-(x h^ri>^>'U#->'U)-4-(4-7>'U^-P-

2-* 5^1/7 x^JU/7^: y ) tf 'J y >-2-7JH\>l£(500 mg, 1.29 mmol)£:^K\ 

s ^ISte^!J2(h|W]^i(C LTs 5-7PP-4-(4-7>'U^P-2-*51>'U7x-jU7$ y) 

-6-7JU7 7 >11x^^(280 mg, 56%)%%tc0 
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ESIMS m/z: 388(M + H)+ 

(XfM5) • U-4-(4-7Jl,t P-2-* 5^7 x ~ J ) 

-6-7JU7 7 JU—P >1^X^^(250 mg, 0.645 mmol)£:THF(4 mL)(C}§ 

$U 1 mol/L 7KI^b^ h U OA7K;^ (2.58 mL, 2.58 mmol)£jQpu ^ 

-e20trP^i#L/co mol/Lj£i|£jQ7U M|x^UTtt!±!L/c 

'JtU M^lETai U 5-^PP-4-(4-7>'U^P-2-*51>'U7x-jU7$ 

y )-6-7JU7 mg, 95%)£f#/c0 

ESIMS m/z: 360(M + H)+ 

[0246] (XfM6) XfM5-et#^tl^5-^PP-4-(4-7>'U^-P-2-*51>'U7x-jU7$ 7) 

-6-7JU7 JU—mg, 0.069 mmo [)RX?4~7 x ~ JU if* >J V 

y-4-t>)lt<- h lUH^l£j^(31 mg, 0.139 mmol)£ffll\ ©ligl <h 

^*mcLT^t)195(30 mg, 82%)£?#fc0 

ESIMS m/z: 528(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 2.00-2.15 (m, 4H 

), 2.22 (s, 3H), 2.69 (s, 2H), 2.98-3.07 (m, 1H), 3.62-3.71 (m, 1H), 

4.04-4.12 (m, 1H), 6.94-7.01 (m, 1H), 7.10-7.22 (m, 2H), 7.38-7.62 (m 

, 6H), 8.20 (s, 1H), 8.41 (br s, 1H). 

52 

[0247] 4-(4-^7 P P-2-* J )-5-[4-(4-7 P 7 x ~ )l) if* <J V 

y-i-ti£>j vy-2-xju^yr^ KHb^tH96) 
(HE1) iiS^(JournaI of Heterocyclic Chemistry, 1999, 36, p. 953)(C|E 

M(Dj5}£l:i§btl&4,6-isO an-B-y-^A— P5l>It(1.00 g, 4.85 mmol) 

%m\>\ ^mmoT-wtmrnzLT. (4,6-^pp-5-*^m°u^>-3-

-f ;U)[4-(4-7>'U^-P7x-jU) iy>-1—fJU]*^y >(1.60 g, 90%) £ 

mtc o 

ESIMS m/z: 367(M + H)+ 

(JLffi.) Jim Tl# b tl%> (4, S-V<7 P P-5-* 51A if U Vy-3-4 )l) [4-(4-7 

)\/f P 7 JL—JV) if* U 'vV-l-'f JU]* 0 y >(236 mg, 0.643 mmol)% &TM-
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>(227 mg, 1.61 HWJ1 ©XfI2<h [H 

JUlC LTx [6-* p p-4-(4-^ P P-2-* ̂ )\,y x J )-5-* 'J 

^>-3-Y JH[4-(4-7MP7i -JU) £ * >(273 mg, 

m)*mc0 
ESIMS m/z: 472(M + H)+ 

[0248] (XfI3) I?I2Tlie)tl^[6-^PP-4-(4-^PP-2-*51^7x-;i,77$ 7)-

•><>-3-^JH[4-(4-7Mn7x-^) v>~W JU]* £ 

y>(270 mg, 0. 572 mmol) ^«!]1 CDXfi3<h |W]*§(C UTs [4-(4-^ 

P P-2-* 7 )-6-* 7° K-5-* tf 'J *>*>-3—f JI/][4-

(4-7WQ7X^>-1—J >(164 mg, 6lX)£f#fc0 

ESIMS m/z: 470(M + H)+ 

(X*§4) 1^13-ef# ̂  [4-(4-^PQ-2-yfJl/7i^75y )-6-* JUA 

^K-5-*^;ukr'; y>-3—rju][4-(4-7>iu^P7x-;u) tf*'j */>-1->HU 
]*^y>(163 mg, 0.347 mmol)£fflt\ ^M\¥\ 1 (DTMA (C L T, 4-(4 

-^PP-2-^f^7xJ )-5-[4-(4-7JWP7x-A) t?*'J v>~1 

^>-2-7JU*>l£(167mg, 93%)*%tc0 

ESIMS m/z: 518(M + H)+ 

(X*I5) Xfi4Tl#e>tl^4-(4-^7 PP-2-yfJl/7xzjb7$; )-5-[4-(4-7 

;u^P7x-ju)e^i;^>-i-^;i/^-;u]-3-*^;ut0|J y>-2-2JUJfc>$ 
(164 mg, 0.317 mmol)-(b^196(25.1 mg, 1 

ESIMS m/z: 517(M + H) + ; >H NMR (400 MHz, CDCL3, 8); 1.34-1.62 (m, 2H), 

1.69-1.99 (m, 2H), 2.33 (s, 3H), 2.38 (s, 3H), 2.52-2.83 (m, 2H), 2.9 

3-3.27 (m, 1H), 3.66-3.96 (m, 1H), 4.56-4,78 (m, IH), 5.51 (s, 2H), 6 

.52 (d, J = 8.2 Hz, 1H), 6.72 (s, 1H), 6.94-7.04 (m, 4H), 7.06 (dd, J 

= 8.6, 2.3 Hz, 1H), 7.24 (d, J = 2.3 Hz, 1H), 8.16 (s, 1H). 

mmm 53 
[0249] 4-(3-^PP7xz;|/7$ y)-5-[4-(4-7il/^P7iZ^)t0/<lJ Vy-^-tDl 
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vy-2-xji^yj7^ KOb^tH97) 

(xjgi) mmms2(Dj:w(4,6-vo • p-5-*tru *>*>-3->r 

Jb)[4-(4-7P 7 izjl/) ̂  'J y>-1-^ ^ y >(236 mg, 0.643 mm 

ol), JkXf3~0 • • T— 'J y (205 mg, 1.61 mmol)£:^K\ (DTMZt. 

|W]^||(C LTs [6-^PP-4-(3-^PP7 Xy )-5-*51>'Ue0|J $/>-3-

-r;U][4-(4-7>'U^-P7x-jU)e0^lJiy>-1—r;u]*^y >(223 mg, 76%) 

?#fco 
ESIMS m/z: 458(M + H)+ 

(1^2) li 1 Tl# f)tl^[6-^PP-4-(3-^PP7i -JUT7 $ >0-5-* 

tf'J ̂ >-3—f^][4-(4-7J^P7x-JU) ^>-1 —HU]* 0 * >(220 

mg, 0.480 mmol) ^5te$!J1 (DTMZt. |W]^i(C LT, [4-(3-^ P P 7 x 

->/U7$ * )-6-*jU^7° S-5-*^Utf'J $/>-3-'f^][4-(4-7J^P7x -

;U)H0^U^>-1-r^]*^*>(182 mg, 83%)£f#/c0 

ESIMS m/z: 456(M + H)+ 

[0250] (Xig3) XfM2Tl#^tl^[4-(3-^PP7x"jU7$*)-6-*>/U^70h-5-* 

^>-3-^ JU][4-(4-7JU^"P7x-JU) ^>-1 —f JU]* 0 * > 

(180 mg, 0.395 mmol)£ffll\ ^ISte0!l10X^4<hLT, 4-(3-^PP7 

x - ;)-5-[4-(4-7i^P7x ~A) >J $/>-1-^JJUTK—JU]-3-* 

^>-2-7JU*>l£(174 mg, 87%)£f#/c0 

ESIMS m/z: 504(M + H)+ 

(li4) XfM3Tl# ^ ft£4-(3-£ P P 7 x ~ JUT $ * )-5-[4-(4-7 JU:* P 7 

x-JU) ^>-2-7JU*>l£(164 mg, 

0.317 mmol)£ffll\ mM®\2£ |W]^HtC LT. 4b^t)197(9. 2 mg, 5.4%)£f# 

tc o 

ESIMS m/z: 503(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.35-1.69 (m, 2H), 

1.69-1.96 (m, 2H), 2.39 (s, 3H), 2.48-2.66 (m, 1H), 2.66-2.82 (m, 1H) 

, 3.08-3.30 (m, 1H), 3.68-3.90 (m, 1H), 4.51-4.72 (m, 1H), 5.53-5.76 

(m, 2H), 6.74 (d, J = 7.7 Hz, 1H), 6.83 (t, J= 1.8 Hz, 1H), 6.93-7.10 
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(m, 5H), 7.14 (s, 1H), 7.21 (t, J = 7.9 Hz, 1H), 8.19 (s, 1H). 

£%0!l 54 
[0251] 3-^7 • P-N'-(I^JU2J JU/<;E'NU)-4-(4-7 Jl/* P-2-* ̂ Jiy $ J 

)S-l4-(4-y • 7 x " )l) U Vy~1 tf <J V>-2-XAfc 

K(^b^i98) 

(X1) mfe0!l 50 CD Ig2 "C?# b • • -4-(4-7 )Vt P -2- 51 J U 7 x 

->/U7$ J )-5-[4-(4-7J^P7I —JU) U i7>-1 ~tl if'J Vy 

-2-X^7^ >7$ K(102 mg, 0.202 mmol), &tM 017 

mL, 0.212 mmol)£ffl^T, |W]*§(C LT, 3-^PP-N-(x 

-f J[/)-4-(4-7Jlst U-2-y. ̂ )Vy X - )VT $ y )-5-[4-(4-7JU 

^•7x -JU) ^-1-^^UTK—>»U] U ^>-2-7JU7 <>7$ K(33.4 

mg, 29%) *k%tc0 

ESIMS m/z: 576(M + H)+ 

(Xig2) XfM1Tl#'Qtl^3-^ • P-N-Cx^U^JUA'^-nuM-^^JU^P-

2-p< ^>/U7 x - 7 )-5-[4-(4-7i^P7x -JU) if*1) V>-1 -tlAtf 

-JU]H0|J ^>-2-7JU7 <>7$ K(31.0 mg, 0. 054 mmo I) 

bmJLmtmmz{.X, 4b^t)198(12.6 mg, 40%)^rt#/c0 

ESIMS m/z: 591 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.13 (t, J= 7.2 Hz, 

3H), 1.38-1.50 (m, 2H), 1.74-1.84 (m, 2H), 1.92-2.26 (m, 1H), 2.32 ( 

s, 3H), 2.57-2.71 (m, 1H), 2.74-3.02 (m, 1H), 3.11-3.32 (m, 2H), 3.56 

-3.73 (m, 1H), 4,19-4.37 (m, 1H), 5.20 (br s, 1H), 6.71 (s, 1H), 6.74 

(br s, 2H), 6.89 (dt, J = 2.7, 8.2 Hz, 1H), 6.96-7.04 (m, 4H), 7.11 

(dd, J = 8.4, 5.2 Hz, 2H), 8.04 (s, 1H). 

HJ60J 55 
[0252] 3-^7 P P-4-(4-7;U^ P-2-p< ̂ )iy x " J )-5-[4-(4-7 JU* P 7 x " 

JU) if* U V>-1 if'J ^>-2-7JU*W $ KHb^t)200) 

(I 1) ^50 © I *M2 "Tr t# tl £ 3- ̂ 7 P P -4- (4- 7 J U P -2- 51 J U 7 x 

->/U7$ y )-5-[4-(4-7i^P7x ~JU) if* "J V if <J 
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-2-7JU7 < > K(126 mg, 0.250 mmol)% JkXf—j^i^S'-tert-'/-^-;K57. 

2 mg, 0.262 mmo I) ^#6005001^1=3 <h |W]^i(C LT, tert-^-^JU 3 

-0 • n-4-(4-yji/t n-2-* y )-5-[4-(4-7 Jit • 71-

JV) ^>-2—f JU7JU7 < h(96 

.0 mg, 64%)^rf#/c0 

ESIMS m/z: 605(M + H)+ 

(1^2) 3-^7 • •-4-(4-7>'U^- P-2-p< 5^7 

x J )-5-[4-(4-7J^P7I —JU) U JU] tfU $/ 

V^-'f JU7JU7 < —JU:ft JUA^—h (93. 0 mg, 0. 154 mmo I) 

0O500IfM4<h^]*§(C LTs 3-^7 • P-4-(4-7J^P-2-^f^7i 

7 )-5-[4-(4-7J^P7i-JU) JU]- N' -tert-7" h^ 

VtlJUts-JUif'J Vy-2-X)\yi^y< K (22. 5 mg, 24 %)£f#fc0 

ESIMS m/z: 620(M + H)+ 

[0253] (XfM3) XfM2-et#^tl^3-^7PP-4-(4-7>'U^-P-2-p<51>'U7x-jU7$ 7) 

-5-[4-(4-7J^P7i —A) JU]- N' -tert-7" h=£:> 

JU tf U y >-2-7JH\>'f K(20.0 mg, 0.032 mmoQ^riy^P 

p^^>(1 mL)lcS£fl?U h 'J 7;U^-PMt (0.248 mL, 3. 23 mmol) 

^T30£f^i#L/co 

7hy7 7^-(^7PP/MA/^^y-Jl/= 10/1)"effMLs lb^)200 (16. 

6 mg, 99%) *k%tc0 

ESIMS m/z: 520(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.37-1.54 (m, 2H), 

1.74-1.84 (m, 2H), 2.32 (s, 3H), 2.37-2.46 (m, 1H), 2.64 (tt, J= 3.6, 

12.2 Hz, 1H), 2.78-3.04 (m, 1H), 3.53-3.70 (m, 1H), 4.21-4.36 (m, 1H 

), 6.72 (br s, 1H), 6.89 (td, J = 8.2, 2.9 Hz, 1H), 6.96-7.05 (m, 4H) 

, 7.07-7.14 (m, 2H), 8.03 (s, 1H). 

56 
[0254] lb-0 un-6-(JL^JlXJl7k-Jl)-4-(o- h 'J y)kf'J Vy-3-'f JU][4-( 

4-7 Jit P 7 X - Jl) u v>-1 —r JU] * 0 y > db^)204) 
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(Ig1) HJi50!l33©Xg2-ef# b tl&[5, 6-VO • P-4-(o- h 'J AT $ J ) tf 'J 

Vy-3-4 JU][4-(4-y Jl/t • 7 X - A) u Vy-l-^r AltO 7 >(148 mg, 

0.323 mmol)£DMF(1.5 mLHC}^? U ± h <J h (102 mg, 

0.969 mmol)£jQpu Lfc0 Mt 

L/co M^IETai U ^;l£r>'J;b^MU;b^A^P^ h 

^7 7 <-(^7°^>/Mtx51>'U= 2/1)-effMLs [5-^7 • n-6-(Ji^A^t 

)-4-(o- h lUUZ^ J ) tf'J ̂ >-3—f^][4-(4-7J^P7x —A) t?'* "J i7y 

-1—NU]* 0 J >(100 mg, 64%)£rt#/c0 

ESIMS m/z: 484(M + H)+ 

OLW.) XfM1Tl#^tl^[5-^PP-6-(x5l>'U5l^)-4-(o- h 7 ) tf 

U ^>-3—f^][4-(4-7J^P7x-JU) Vy-\-< A]yt 0 J >(47 mg 

, 0.097 mmoIJ^i'^PP^yfU mL) 2IO%TN r^PPl^I 

lilt (36. 9 mg, 0. 214 mmo I) IiIliT30tP^}i# L/c0 

fflj^I£7KH^ K U 0 ATKJ^^JPA.S £ • p^jUA-ettlfl L/co ;^*£;$EE 

TSSL, h^77 < -(^7°^>/Mtx51 

;u= 2/imtMU ^t)204(26.1 rng, 52%)£?#fc0 

ESIMS m/z: 516(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.36-1.46 (m, 2H), 

1.49 (t, J = 7.2 Hz, 3H), 1.69-1.83 (m, 2H), 1.88-2.12 (m, 1H), 2.33 

(s, 3H), 2.60 (tt, J = 3.6, 0.5 Hz, 1H), 2.76-3.01 (m, 1H), 3.52-3.76 

(m, 3H), 4.16-4.27 (m, 1H), 6.84 (br s, 1H), 6.95-7.05 (m, 3H), 7.05 

-7.12 (m, 2H), 7.20 (dt, J= 9.7, 3.9 Hz, 2H), 7.27-7.32 (m, 1H), 8.10 

(s, 1H). 

nwy 57 
[0255] 3-0 P U-b-\_4-(4-7 At P 7 x ~ A) if* 'J Vy-l-tlAts—JU]-4-(m- h 'J 

A3-t) if'J vy-i-XAtsyy-i KHb^t)2i0) 

(XfMD 60%7K*4b^- h <J OA(203 mg, 5.08 mmol)£THF(10 mLHC}^? U 

2K>%~F* 2-7°P/^y — A(Q. 19 mL, 2.4 mmo Q&tM, 5, 6-h U ^ P P — P 51 > 

$(500 mg, 2.21 mmol)©THF(2 mL)}^£ JQPU JxJZ 
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/ftfn 1 mo l/LiHH(5. 5 mL, 5. 5 mmo I) £ JQL/c0 M 

M^IETai U 5,§-V 0 P P-

4—T V 7° • ̂  $/ - =151 >$©3fi£j$$l £f#T\ ft Ml" &Z.ttZ< &© JSJfc 

^ l/N fco 

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

(Xig2) Xig1 Tl# e> tl/c5, 6-$;£ • • •-4->T V 7°• #^ *> " =| ̂  >$©*!£ 

^Wyi©XfM1«h^l*i(CLT. (5,6-^PP-4-f V7°Ptfdp 

vy-3-'r JU)[4-(4-7JU^P7X-JU) ^>-wju)^y >(7 

80 mg, 2XfMW86%)^t#/c0 

ESIMS m/z: 411(M + H)+ 

[0256] (Xig3) I*M2Tl#£>tl£(5,6-^PP-4--f 7 7p#kf'J Vy-3-4 A) 

[4-(4-7 At U7 JI—JI/) tf*'J A) 0 J y (760 mg, 1. 85 mmo I) 

£DMF(9.0 mL)lC^fl¥U WtfrMI- K U OA • n7.Kfflt)(518 mg, 6.47 mmol) 

tttoXs 80°c-ei0tp^i#L/co F >J o 

Pis L/co K U 0 A7j<^>$"C2fc& U 

&7KgE$v^**>£A-C3£j£U ;§I^;IET^iLfc0 *> "J ti W 

A7A^7P7 Ky^7<-(^PP^>'UA/p<^y->/U=20/1)-effMLs (5-£ 

PP-4-f 7 7°P^dri>-6-p<>/U^70 h £°>J iy>-3—T jU) [4-(4-7>/U^-P 7 x 

-A)£°*'jVy-1-^A]?(Oy >(626 mg, 83%)£f#/c0 

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

(xg4) xm3-embti&(5-opp-4-r vXuif^v-6-^Ati7°h tfu *>* 

>-3—T>'U)[4-(4-7>'U^-P7x-jU)e0^U^>-1-1'>'U]^^y >(149 mg, 0 

.364 mmol)££]l\ ^Sfe0y46(Z)XfM3«h|W]*§(C LT. 3-^7PP-5-[4-(4-7Jl/ 

tP7i-JU) $/>-1-^JJUTK—JU]-4-^r 7 7°P^dri>e0U ^>-2-7JU 

*>7$ K(138 mg, 83%)£f#/c0 

ESIMS m/z: 456(M + H)+ 

[0257] (I5|£5) XfM4Tl#^tl^3-^PP-5-[4-(4-7>'U^P7x-jU)e0^U^>-1 

-t>Atf-A]-4-'T 770P^dpi/H0|J Vy-2-XAfryj7^ K(143 mg, 0.314 
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hJUi>(6.3 mL)(C}§$?Ls ik.it J7 )V $ — 0 A (209 mg, 1.57 mmol) 

ZbiiTLs 70°c-ei0tp^i#L/co L 

fco M?:lJ±Tg4Lfco SIJS 

£:> h^77 -f — (Btt&i^JU/* 0 y-JU=6/1)-eliM 

U 3-^PP-5-[4-(4-7>'U^-P7x-jU)e0^U^>-1-^>'U#->'U]-4-e K 

• ̂>H°'J ̂ >-2-7JU*>:P$ K(121 mg, 93%)£t#/c0 

ESIMS m/z: 414(M + H)+ 

(Xig6) XfM5Tl#^tl^3-^ • •-5-[4-(4-7>'U^ • 7 x "JU) If/* "J ^>-1 

KPdpi>e0|J Vy-2-X)lfoy7$ K(217 mg, 0.524 mmol 

)£7-fe MJM2.6 mL)lC^fl¥U <J >(0. 22 mL, 2.4 mmol) 

S$£~Fs 7.50tPP^i#L/co K U 

U M^lET®iLfco t)<fAt)7AO ^ ~(m 

M^^A)VWM U 3, 4-VOu n-5-l4-(4-7)lt • 7 x ~ A) >j Vy-i 

-t)Arf=A]£°<J Vy-2-XAfcy7$ K(208 mg, 92%)&1§fc0 

ESIMS m/z: 432(M + H)+ 

[0258] (Xig7) XfM6-et#^tl^3,4-y^PP-5-[4-(4-7>'U^P7x-jU)e0^U^ 

y-1-tDlsrf=Jls]£0,J Vy-2-X)lfoy7$ K(25. 9 mg, 0.060 mmol), RXfiS 

-?*• ^A*yiz yj-t— A(Q. 011 mL, 0. 096 mmol) ^5te0!J1 (DTM.2t 

IfUHlCUT. 4b^t)210(29.8 mg, 96%)^%tc0 

ESIMS m/z: 520(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.42-1.98 (m, 5H), 

2.30-2.38 (m, 3H), 2.43-3.19 (m, 2H), 3.36-3.45 (m, 1H), 4.55-4.83 (m 

, 1H), 5.26-5.30 (m, 2H), 6.96-7.02 (m, 2H), 7.05-7.25 (m, 6H), 8.30-

8.35 (s, 1H). 

58 

[0259] N-{3-^7 • •-5-[4-(4-7>'U^- • 7 x ~ A) 'J i/y-1 ~tl Ats—A]-2-XA 

7 7 "d-T Jl> £° <J Vy-4--T Jl>}*yX'7$ K(4b^211) 

(Xig1) ^5004801^1^# £ ft £[4-(4-7JU* • 7 x " A) 'J ^>-1-
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•i) U](4,5,6- h 'J Oun tf'J mg, 0.317 mmol), 

RZf(4-^ >(0.053 mL, 0.41 mmol)£:^K\ 

\m4(DJlWtmmz[,Xs [5,6-^PP-4-(4-p< hdp^^>^>/U7$y)e0 

U Vy-3-j mi4-(4-7 jitny *jy-\-'nu]p< 0 J >©#!£ 
ftWktz>z.tt£ < 

ESIMS m/z: 488(M + H)+ 

(xjg2) xfMi-et#^ti/c[5,6-y^pp-4-(4-p< 

Vy-3-'r ;U][4-(4-7>/U^- P 7 X - jU) ex u JU]P< 0 J V©Sl£j$ 
i^>>"^PP^>(2,0 mL)(C}§||?Ls h U 7>/U^-PMt(0.50 mL, 6. 5 mmo 

^-eii0trP^i#L/co u mm 
£:> 'J^W7A^P7 h^77 -f -(^7°^ V/Btt&x^^=1/0-1/1 )"eff 

MU (4-7$y-5,6-i/^PPt0|J ̂ >-3—f^)[4-(4-7J^P7x-JU) e° 

*lJ *jy-\-'r;u]p<^y >(90.3 mg, 2H£J|X^77X)£f#fc0 

ESIMS m/z: 368(M + H)+ 

[0260] (Xig3) XfM2Tl#^tl^(4-7$ y-5,6-y^PP e°U ^>-3—f JU) [4-(4-7 

Jl/?l~ U7 JI—JI/) t?*'J i/y-1-^f Jl/]/ 0 J y(77.0 mg, 0. 209 mmo I) ^kV 0 

P P ̂  0 y (3. 0 mL) Ls 7K>PTS K 'J JL^JUJ7 $ > (0. 61 mL, 4.4mmo 

l)s SJ^ JU(1. 3 mL, 1.3 mmo l)^.t/DMAP(25. 6 mg, 0.208 mmoQ^rjQ 

TU ^-ei60trP^i#L/co 

u/co 

Ht>/Mtx5l>'U=1/0-1/1)-effML. N-/*>yyJH-{2,3-i/^PP-5-[4-( 

4-7MP7XZJ1/) exu ̂ >-1-^>/U#->/U]e0|J ^>-4—f 

K(117 mg, 97%)*%tc0 

ESIMS m/z: 576(M + H)+ 

(Xig4) XfM3Tl#^tl^N-^>VyJH-{2,3-y^PP-5-[4-(4-7J^P 

7x-jU) e^U ̂ >-1-^>'U#->'U]eiJ ̂ >-4—r;U}^>X7$ K(117 mg, 

0.202 mmol)£ffll\ ^M\n57 (DJLW>t |W]^tC LT, N-^> W JU-N-{3-^ 
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• P-5-[4-(4-7 JU:* • 7 x - JU) If/* U 7° h tl° 

U ^>-4—()l}*yXT^ K(49. 3 mg, 42%)£f#/c0 

ESIMS m/z: 574(M + H)+ 

[0261] (XfM5) XfM4-et#^tl^N-^>WJl/-N-{3-?PP-5-[4-(4-7iWP7x 

-JU) jU^7° h H0|J */y-4-'T J1/}^VX7$ 

K(49.3mg, 0. 086 mmo 1) 0 J —11(3. 0 mL) Ls U 0 A(11. 

9 mg, 0.086 mmol)£jQpu ^T1.50tP^i# mtftT. 22. 50tP^i 

ftbtco &lZM£;tylz.mnik4 

HH L/co ^$g£&7j<fliE$"7?>**>'}A-C$£j£U M^lET®iLfco 

U ^JU^A^ •x' h^77 -f - (^ 7°^ >/Mtx^=1/0-1/1) 

"effM Us N-{3-^ • •-5-[4-(4-7>'U^- • 7 JL-JI) 'J Vy-\ -tlJltf-

JU]-2-p< )lt)7° h tf'J ^>-4—()l}*yXT^ K (27. 6 mg, 68 %)£t#/c0 

ESIMS m/z: 470(M + H)+ 

(Xig6) XfM5Tl#^tl^N-{3-^ • •-5-[4-(4-7>'U^ • 7 x " )l) 'J V 

y-1-tUUii<-JU]-2-/JUtl70FifljVy-4-^JU}*yXT^ K(117 mg, 0.2 

02 mmol)£El\ ^«y46(ZmM3,h^mcLT. lb^t)211 (2. 9 mg, 16%)£ 

mtc o 
ESIMS m/z: 517(M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.58-1.78 (m, 2H), 

1.96-2.06 (m, 2H), 2.81 (d, J = 11.7 Hz, 2H), 3.29-3.45 (m, 1H), 3.94 

(d, J = 15.4 Hz, 1H), 4.53-4.81 (m, 1H), 6.37 (br s, 2H), 7.02 (t, J 

= 8.4 Hz, 2H), 7.19 (dd, J = 5.5, 8.4 Hz, 2H), 7.52-7.62 (m, 3H), 8. 

03 (d, J = 7.0 Hz, 2H), 8.17 (s, 1H), 8.82 (s, 1H). 

nwy 59 
[0262] A-*yV)V~3-0 • •-5-[4-(4-7>'U^- • 7 x ~ )l) if* <J i7y-1 

¥Wy-2-x)\sfryy$ K Hb^t)2i2) 

^Ste0y57©IfM6-et#^tl£3, A-VO • P-5-[4-(4-7J^P7I —JU) if* 

'J Vy-1-tDlsrf=Jls]£0,J Vy-2-X)lfoy7$ K(20.0 mg, 0.0460 mmol), 

RXfD,3-lfX(2,6-y<i V7°P if)V7 x " JUH $ VV-Jl-2—f 'JT>](3-
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<PUU tf'J (II) VOU 'J KCPEPPSI™, 9.4 mg, 0.014 mmol) 

£THF(1.0 mL)lcS§fl¥U 0.5 mo l/L^>^U#fpx7"P $ K/THFJ§>ft(0. 28 mL, 

0.14 mmol) ^"£120#^$# Lfc0 > "E-

0 ATK^^JP;^ L/co K U 0 A 7k 

wsL-zmftLs m 
yt%*s h^77 -f -(^7°^V/Btt&x^^=1/0-0/1 )& 

t/^IXHPLC(WatersttMXBridge™)(7"fe K - K U JU/0. 05% K <J 7JU^PB^$TK 

}^)-effML. 4b^t)212(3.0 mg, 13%)£?#fc0 

ESIMS m/z: 488(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.53-1.74 (m, 2H), 

1.77-2.07 (m, 2H), 2.46-2.64 (m, 2H), 2.69-3.27 (m, 2H), 4.08-4.48 (m 

, 1H), 4.50-4.64 (m, 1H), 4.69-4.93 (m, 1H), 5.26 (br s, 2H), 6.94-7. 

01 (m, 3H), 7.08-7.21 (m, 4H), 7.27-7.34 (m, 2H), 8.24-8.28 (m, 1H). 

mmm 60 
[0263] 3-!7PP-5-[5-(4-7^P7X-^)^^ t: KP t°P P[3,4-c] t°P — )l~2 

-^U/K-JU]-4-(m- h J) tf'j Vy-i-XA-foyyii KHb^t)213) 

(ISD +tt KP e°PP[3,4-c]e°P—;U-2(1H)-^jU#>Ittert-7>>'U 

(300 mg, 1.41 mmol)£ SJHV(10 mL)lC$£#¥U 1-7°P t-4-yjlst U*y 

if y (0. 20 mL, 1.84 mmol), 2, 2' - tTT. (*>*7 i " 7 -f 7 )-1, T - 7 

(35 mg, 0.057 mmol)% tert-7" Kdp5>^" K 'J 0 A(217 mg, 2.26 mmol)^. 

Xf K U X(V*y V 'J T1'y 7iz K y) Vt^ VO A (0) (26 mg, 0. 028 mmo I) £ 

JPTU 85°C-ei20trP^i#L/co K(g®^I)^®LT)t 

® U K U L/c0 ^ 

mzmnikikj- K U ^ ATX^T^;# U 
K^7<-(^7°^ 

>/Mtx51>'U=3/2)-effMLs 5-(4-7iWP7i KPb°PP[ 

3,4-c]t°P->/U-2(1H)-^jU#>Ittert-7>>'Kl40 mg, 32%)%%tc0 

ESIMS m/z: 307(M + H)+. 

[0264] (XfM2) XfM1"et#'btl^5-(4-7>'U^-P7x-jU)^drHte KP t°PP[3,4-c 
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] t°P— JU-2(1H)-;bJU/:K>l£tert-7'>Ml30 mg, 0.424 mmo I) 

(1 mLHc^U 4 mo(0.530 mL, 2.12 mmoQ^jQx. 

. ̂ -e20tP^i#L/co J5J&5I2-(4-7,iU^P 

7x"jU)^^^ t KP eoPP[3,4-c]eoP-;UJ^ItJ^(100 mg, 97%)£?#fc0 

ESIMS m/z: 207(M + H)+ 

(XfM3) 4, 5, 6- K 'J 0 P P — P . 50 g, 5.89 mmo O&T^m- KJU 

-f y > (0. 695 g, 6.48 mmol)£ffll\ (DJLW-t |W]^tC LT, 5,6-^ 

^PP-4-(m- K y)-p^ >11x^^(1. 00 g, 52 %)%%tc0 

ESIMS m/z: 325(M + H)+. 

(Xig4) I*M3Tl#e>tl£5,6-^PP-4-(m- K U JIT $ J ) - P 51 

JU(0.95g, 2. 92 mmol)£:ffil\ ^ISte0!J51 ©XfM2<h |W]^i(C LTs 5-^PP-6-

^;U^7° K-4-(m-K U>/U7$ 7 )-P51>Itx51>'K0.9 g, 95%)£f#/c0 

ESIMS m/z: 323(M + H)+ 

[0265] (Xig5) I*M4Tl#^tl£5-^PP-6-pOU;b70K-4-(m-K U $ 7 )-P 51 

8 g, 2.48 mmol) ^ISte0!J51 ©XfM3<h |W]^i(C LTs 3-0 

P P-5-(i K 'J y)kf'J ̂ >-2-7JU*>I&(D 

WMt& Z. t%: < 
ESIMS m/z: 371(M + H)+ 

(XfM6) XfM5-et#^tl/c3-^PP-5-(x K ^>^JU#-,/U)-4-(m- K lUUT7 

^«y2<h^]*mcLT. 5-^7 

PP-6-^7 7t^JM-(m-h 7 )-P51>Itx51>'K370 mg, 21 

gJ|X^40%)£?#fco 

ESIMS m/z: 370(M + H)+ 

(XfM7) Jlfe6T:-mbnZ>5-0 nn-6-X)l7 7 "EJ JU-4-(m- K J)-
mg, 0. 946 mmo I) l\ ^560151 (DTMbt. |W]^i(C LT 

% 5-^PP-6-7Jl/77f^JM-(m-h U>/U7$ 7 )-P^>It(320 mg, 99%) 

£?#£„ 

ESIMS m/z: 342(M + H)+ 
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CnfM8) Jim^bti^2-(4-y At ay JL-A)t 0 0 t KPH°PP[3,4-C 

] tfP — >/U±mItim(27 mg, 0.110 mmol), RXfUWem b tl&5~0 • a-6-X 

A7yf(A-4-(m-h,JA77$S) = 3 3L>m(25 mg, 0.073 mmol)£fflL\ 

^^213 (33 mg, 85%)%mc0 

ESIMS m/z: 530(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 2.22 (s, 3H), 2. 

70-2.77 (m, 2H), 2.88-2.96 (m, 2H), 3.02-3.10 (m, 2H), 3.24-3.32 (m, 

2H), 3.44-3.51 (m, 2H), 6.46-6.52 (m, 2H), 6.77-6.93 (m, 3H), 7.02 (t 

, J = 8.8 Hz, 2H), 7.13 (t, J = 8.8 Hz, 1H), 7.62 (br s, 2H), 8.21 (s 

, 1H), 8.70 (s, 1H). 

HJMJ 61 
[0266] 3-^PP-5-[2',4'-S/tl K P-1' H-7> tTP [ ^>-4,3'-dpy 'J V]-W 

At) A#-JU]-4-(m- S >J AT $ J ) t° V V>-2-XAfc > ~P 5 K Hb£«18) 

(XfMD 2',4'-*St K P-1' H-X tfP [ tf* 'J Vy-4, 3' -dp J 'J >]-1 -t)At< 

>lttert-7<51>'l/(200 mg, 0.661 mmol)£:THF (3 mL)(C}^?L, ^yVAt^ 

VtA^-AOa'J K (0.208 mL, 1.45 mmo l)^t/j^It^ U £ A (274 mg, 1.9 

8 mmol) £ JO ^ Jl^"C30§Hll$ # Ltc0 IZ 7 > "E — A 

L7to K U ^A7KM)S 

T?Sfc&U Wl7n^>^A«U 1'H-^tf 

P[b°^U ̂ >-4,3'-dpy ij >]-1,1' (2'H,4'H)-y^jU#>It1'-^>^>/l/ 1-

tert-7>JU©ffi£j5£^£tl|T, fiS^t"£ d 

ESIMS m/z: 437(M + H) + 

{TM2) ^tl/c1'H-xe°P[e^lJ ̂ >-4,3'-dp y ') >]-1,1' (2'H, 

4' H)-Vt)A7S<ymV ~*>VA 1-tert-7^A(Dm±^^mi\ HMJ60 

(DT.fc2tmmiZ lt« 2' ,4'-V\l KP-1'H-xe0P[e°^U ^>-4,3'-dpy U 

y~\-v-t>A7£ym*yVA{m mg, 21*111x^45%)%%tc.0 

ESIMS m/z: 337(M + H)+ 

[0267] (I*S3) Jim2-enbtl2>2' ,4' KP-T H-X t0P [ 'J Vy-4, 3' -dpy 

U V]-r-2jJU<K>$^:/*>MK74 mg, 0.219 mmol), &^MJ600Ig7-e 
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• P-6-7Jl7?f^JH-(ni- h 'J JIT $ J ) - =l >It(50 mg, 

0.146 mmoI) £$31\ ^JiS0!l1 CDX*M1 ll*§(C LT, 1-[5~? P P-6-3JU7 

7f^iH-(m- K IUU7$ J < )\s1-V ~V\l KP-rH-xe0P[b° 

^U^>-4,3'-dpy U >]-1'-^;U#>It^>^K70 mg, 73%)£f#/c0 

ESIMS m/z: 660(M + H)+ 

(Xfl4) X*I3Tl§e>n^1-[5-^PP-6-X>lU7 JU-4-(m- h IUU7$ J 

)-P^y -f ;U]-2',4'-^t: Kp-TH-T.epce^u ̂ >-4,3'-dp y 'J >]-T 
-*JJU;<K>$'<>*/MK50 mg, 0.076 mmo I) % * 0 J ~)V{4 mL)(C;^?U Tha 

lesNano£±H-Cube(J|$gj^|ij|) 7 P tl — S 'J 

ySs&10% Pd/C Cat Cart 30^r(J^ L, full H2 mode"C\ /miJ3t;&30oC% 

£1 ml/min^sS^L&o U 

PLC(Waters^±M XBr idge™) (7-fe h— K 'J jU/0.05% K 'J 7 P S&7.K/?!>&) 

-elfML. <b^218(11 mg, 28%)£t#fc0 

ESIMS m/z: 526(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.23-1.34 (m, 7H), 

2.38 (s, 3H), 2.50-2.57 (m, 2H), 2.93-3.00 (m, 2H), 3.06-3.14 (m, 2H 

), 5.75 (br s, 2H), 6.48 (d, J = 7.8 Hz, 1H), 6.63 (t, J = 7.3 Hz, 1H 

), 6.90-6.95 (m, 2H), 6.96-7.00 (m, 2H), 7.02-7.07 (m, 2H), 7.24 (s, 

1H), 8.11 (s, 1H). 

UlliStil 62 
[0268] 5-[4-(4-7J^P7i-Jb) if*lJ V >-1-tUU7$—JU]-3-* ^JU-4-(1-7 x 

~)1>J1^)U7^ J ) t°'J ^>-2-7JU/1N>7$ K(jb^220) 

(xfMi) ^wy52©x*n vmbtiz (4, 6-vo p p-5-p< ?JU t° g vy-3-4 

Jl/)[4-(4-y Jl/t P 7 JL—JU) \f* 'J Ssy-l-j' 0 J >(450 mg, 1.23 mmo 

l)> JkXf-1-7 x >-1-7$ >(595 mg, 4.91 mmoO^rffilV HJfe0!l44 

(DXffl <h |W]*§(C UT, [6-^7 p p-5-p< fJl/-4-(1-7x-Jl/XfJb7$y ) tl° 

'J y>-3--f^][4-(4-7i^P7i-^) if* 'J *>*>-W JU]* * 7 >(460 m 

g , 83fl)£?#fc0 

ESIMS m/z: 452(M + H)+ 
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{JM2) Jim [6-0 • P-5-p< 4-(1-7 x " )VJL^)V~F $ J ) 

t0|J ^>-3—fJl/][4-(4-7J^P7x-JU) ^>-1 —T>/U]P< 0 J >(340 

mg, 0.750 mmol) ^Ste0!J1 (DTM3t. |W]^i(C LTs [4-(4-?Jlst • 7 

x ~)l) ^>-W,lU][6-pOU;b70 h-5-yfM-(1-7x -JUx^JUT7 

$y)H°U^>-3-r;U]p<^y >(310 mg, 92%)£t#/co 

ESIMS m/z: 450(M + H)+ 

[0269] (X*M3) xm?i§btl£[4-(4-7)l>tU7 JI ~)l) kf'* "J ^>-1 —nu][6-p< 
;u^7° h-5-yfM-(i-7x -JUX^JUZ^ y) tf'j ̂ >-3—nu]^y x 

150 mg, 0.330 mmol)% ^.t/3 mo l/LiH!t(0. 6 mL, 2. 0mmol)£:77-tz K— h 'J )V 

(3.0 mLHc^U 7K;^T5%^M«^ K U t7A7K;^(2.00 g, 1.35 mmo 

DSDTTFU 0°c-ei5^rP^i#L/co tsay>^-77x^(1.0 

mL)^jpx.% ^^-e20^rP^i#L/co j5j&5i^£Ht$x^u-ettdiu 3s 

7K?«^ K U 7A-e$£'JtU 8l5S£#IXHPLC(Waters 

ttM XBridge™)(7"tr h - h IUU/50 mmo [/L film.7 y ̂ -0 A7.K;^miM 

U lb^t)220(30.2 mg, 18%)£f#/c0 

ESIMS m/z: 497(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.43 (d, J = 13 H 

z, 3 H), 1.44-1.50 (m, 4H), 2.10-2.47 (m, 1H), 2.48-2.51 (m, 2H), 2.5 

2 (s, 3H), 2.52-2.80 (m, 1H), 4.80-4.98 (m, 1H), 5.60-5.78 (m, 1H), 6 

.99-7.08 (m, 4H), 7.26-7.34 (m, 8H), 7.96 (s, 1H). 

nwy 63 
[0270] 4-(^>^jU7$ J )-3-7i^P-5-[4-(4-7J^P7x ~)U) 'J ^>-1-

tuitf-Jiyn-M vy-V-11-3-4 A) eu vy-2-xjiftyj7^ KHb^rti 

225) 

dig 1) ^yi/JUT^y(Q.542 mL, 4.96 mmol)£THF(10 mLMC}^? U 2.0 

mol/L 'J TOAV-T V7°P K/THF}§)S(45 mL, 45 mmo I) ̂ -780Ce)^ 

TLfct, -78°C-e30^rP^i#L/co KlZM^lZ4-0uu-5,6-V7)UtU 

-=!51>It(600 mg, 3.10 mmol)£jQpu -78°C-e30£f^i# L/c0 J^;!^ 

^zm\\Mk7y=£-0A7^m%:1)\\7L, L/co m8kS% 
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5,6-VyAt•-• MWktz>z.tt£< 

ESIMS m/z: 265(M + H)+ 

(JLW) Jim Tl# b tl/c4-(/ss > V)\y T $ 7 )-5, 6-*>* 7 • - =1 51 >It© 

[4-(^>^U7$y)-5,6-

V 7 • tl° U ^>-3—fJl/][4-(4-7J^P7x -JU) t?'* U T>/U]p< 

^y>(480 mg, 2liJR$36%)^f fcQ 

ESIMS m/z: 426(M + H)+ 

(x*M3) xmxi§bti^[4-(*yVAT< y)-5,6-VyAtan0,j Vy-3-

4 A][4-(4-yAtuy Vy-1—(A]* OS >(480 mg, 1.13 m 

mol)£ffll\ ^ISte0y57(Z)X*M3(h |W]^i(C LTs [4-(*yVAT < S )-5-yA 

tU-6-/)l>t)y0 h t°'J Vy-3-'fJl/][4-(4-7J^P7x —JU) iy>-1-

-fJU]p<^y>(370 mg, 75%)£f#/c0 

ESIMS m/z: 440(M + H)+ 

[0271] (x*M4) jimxmbti^l4-(*yVJiy^s)-b-yjitn-6-^jiti-fF\f 

U Vy-3-j )i]l4-(4-y jifny *jy-\-'f JU]P< 0 J >050 m 

g, 0.341 mmoQ^Z-tr h-h UM3.41 mL)lC^fl¥U -25°C(CT, 

h 'J / ^Jl/Ty^E — 0 AO • 'J K(253 mg, 1.365 mmol)% 7K (0. 015 mL, 0.85 

3 mmol)R.tfN-0 UUXOVy^f $ K(137 mg, 1.024 mmo I) £rjQx.% -10°C(C 

T#^£1±& bnfimtw Lfco (C3-7$ J -f VdpVV 
—;K0.504 mL, 6. 83 mmo I) 0t^^T#;m^1±;&^<Ql0^PEt]JI 

#L/c0 h U 7A7K;^£JP7U Mlx^UTtt!±! 

L/co ^$g£&7j<fliE$"7?>**>'}AT$£j£U M^lET®iLfco B 

ti^fJlti^AO VO*^>y < —{Ouu-fcAA/*0 J —A= 9/1) 

TltMU lb^t)225(120 mg, 64%)£t#/c0 

ESIMS m/z: 554(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.41-1.57 (m, 3H 

), 1.67-1.83 (m, 1H), 2.54-2.70 (m, 3H), 4.45-4.58 (m, 4H), 6.28 (s, 
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1H), 7.09 (t, J = 8.8 Hz, 2H), 7.18-7.37 (m, 9H), 7.85 (s, 1H), 8.42 

(br s, 1H). 

nwy 64 
[0272] 5-(4-7J^P-2-^f^7iJ )-6-[4-(4-7i^P7x —A) 

Vy-\Wy-3-x)\sfryy$ KHb^t)229) 

(Xjg1) 4,6-y^PP tf'J yvy-3-tl^#>11^^^(100 mg, 0.483 mmol) 

£THF (3 mL)lZ®MU 0°CT15£f^i# L/c0 JRIZM^WIZ4 mol/L ?mit 

(0.362 mL, 1.449 mmo I) £ JQTU 0°CT1 mmMW L/c0 J5 

iZ 1 mol/Lj^It£jQx.% ^7 • • L/c0 

-f h U ^ Ls O?^>7AL /cQ £;$J± 

TSiU 4,6-y^PPH°uy^>-3-^;U#>It(Z)ffi^^^t#T. 

ESIMS m/z: 193(M + H)+ 

(I*M2) ligl Tl# tl/c4, 6-^ • • tf U O'Vy-3-t 

, ^:t/4-7>'U^P-2-p<51>'U7-lJ (DJL^2t |W]^HtC LT, 

6-^7 P •-4-(4-7>'U^- P-2-p< ^)iy y ) tf U Wy-3-t)Atfy®k 

ESIMS m/z: 282(M + H)+ 

[0273] (I*M3) X*M2Tl#^tl/c6-^7PP-4-(4-7>'U^-P-2-p<51>'U7x-jU7$ 7) 

tfjmmimcojimLT. 
[6-^7 P P-4-(4-7 Jit P-2-/. ̂ }\y 7 X -)\y T $ y ) tf U y Vy-3-'r JU][4-( 

4-7>/U^P7x-jU) ^>-1—nu]p<^y >(42 mg, 3lSJR$20%)^ 

t#/c0 

ESIMS m/z: 443(M + H)+ 

(I*M4) I*M3Tl#£>tl£[6-^7 p p-4-(4-7J^P-2-^fJl/7xJ 

) t°'J y^>-3—T>/U][4-(4-7>'U^-P7x- jU) 'J */V-1--f JU]p< ^ 7 > ( 

80 mg, 0.181 mmol)£:^K\ ^5te0!J1 (DTM3t. |W]^i(C LTs [4-(4-?Jlst P-

2-^fJl/7i->/U7$ 7 )-6-/JUt7° h t°'J y^>-3—T>/U][4-(4-7>'U^-P 
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7 9 J >(68 mg, 85%)£?#/c0 

ESIMS m/z: 441(M + H)+ 

[0274] (XfM5) xm4ri§btl^[4-(4-yAtU-2-?(^JIyy 31 J )-6-pOU 

^ h tf'J ̂ '^>-3—T>/U][4-(4-77 x~;U) 'J v>-1 —\ 0 

y>(30 mg, 0.068 mmo I) £ 7t h - h 'J ;K1 mL)(C}^?L, -250Ce^>^ 

)IF1J K(51 mg, 0.272 mmol), zK(0.005 mL, 0.2 

78 mmol)J£T/N-£ • PTv^ Vy-i $ K (27 mg, 0.204 mmo I) x., -50C(C& 

b 305^!!# L fc0 ^25°/o7 y^~ 7&mfe (0 
.295 mL, 3.41 mmol) £Jn*., ^T10#Hg$# L/c0 

S U 0 ATR^^D^ Mx^T^ Ltco V* 

^ATfSjtlU M^lJ±TS£Lfc0 iMy'J^W^A^PYh 

^7 7'f -(^PP/1x;i/A/^ ̂ y-;u= 9/1)&£/^IXHPLC(WatersttMXBridg 

eT")(7t K— K 'J ;U/0. 05ft S 'j 7;U^P^$7jCj§j®)t?3^igb. <b^tl229(10 

mg, 30fl)£f#fco 

ESIMS m/z: 488(M + H) + ; 'H NMR (400 MHz, CD30D, 8): 1.80-1.90 (m, 4H), 

1.97-2.03 (m, 1H), 2,24 (s, 3H), 2.90-3.07 (m, 2H), 3.32-3.41 (m, 1H 

), 3.87-3.93 (m, 1H), 6.92 (s, 1H), 6.99-7.10 (m, 4H), 7.17 (dd, J= 8 

.8, 2.9 Hz, 2H), 7.28 (dd, J= 8.8, 5.4 Hz, 4H). 

Hjfctil 65 
[0275] 3-0 P P-5-[4-(4-7JUTI" P 7 x ~)V) <J isy-]~t) —A]-4-(^t 7 

x>-2—r A/ y) £°<j vy-2-xji>*y7$ K(ib£«3i) 

(Xf£1) ^«J52CDX*I1 Tl# bUZ> (4, §-V0 P P-5-p< =f-)V t° 'J Vy-3-^f 

Jls)[4-(4-7Jl/tn?j:—Jl')£°*,JVy-1—>(450 mg, 1.23 mmo 

l)s M'f^"7x y-2-4 JM0 >7$ >(595 mg, 4.91 mmol)£;^l\ 

M44(DXm £ IWtfffC LXs [5, 6-VO P P-4-(^^" 7 x >-2-^ Jl* ^7$ 

7) £°'J 'y>-3-fJl/][4-(4-7MP7i-^) tft'J *Sy-1 --{JUl^O J >( 

387 mg , 81 %)*%tc0 

ESIMS m/z: 464(M + H)+ 
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(Xg2) f A* ^JUT7 =• J 

) tf'J Vy-3-'r;U][4-(4-7>'U^P7x-jU)H0^U ^>-WJU]p<^y >(37 

8 mg, 0.810 mmol)£:^KN% ^56001 (DTM3£_ |W]^i(C LTs [5-^ P P-6-p< )l> 

t) 7° h-4-(f^7x>-2-T 7 ) tf'J iy>-3—r>/^][4-(4-7>'^^• 

P7x-j^)H0^lJ^>-1—T>/U]^^y >(182 mg, 48%) £rt#/c0 

ESIMS m/z: 462(M + H)+ 

[0276] (X*M3) xm?i§btlZ[5-0uu-6-;()l>t)7oF-4-(Tt7jiy-2-'t)l>S. 

J ) tf'J ^>-3—f^][4-(4-7J^P7x -JU) U ^>-1 —NU] 

p<^y>(100mg, 0.220 mmol) ^#600460X^1=3 <h |W]^i(C LXS 'fbn" 

^231 (17.6 mg, 16%)^%tc0 

ESIMS m/z: 509(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.20-1.90 (m, 4H) 

, 2.10-2.30 (m, 1H), 2.50-2.90 (m, 2H), 3.10-3.30 (m, 1H), 4. 50-5. 00 (m, 

3H), 6.50-7.70 (m, 10H), 8.03-8.30 (m, 1H). 

66 
[0277] 4-(5-^7 P P-2-p< y )-5-[4-(4-7 Jit P 7 x ~ )l) 'J V 

y-1-tlJUts-JU]-N-(^ V=*r+}-x/-Jl>-3--f JU)-3-/^JU£°'J Vy-2-X)l>ts 

yy< KHb^t)232) 

(Xjg1) ^#60O520X*M1 xm b nz> (4, 6-VO P P-5-p< 1~)V tf U Vy-3-<f 

)Dl4-(4-7 Jltn? Vy-l-j 0 y >(150 mg, 0.408 mm 

ol), JkZf5~0 P P-2-p< <J >(156 mg, 1.10 mmo 1)^#6001 

LTs [6-^7 P P-4-(5-^7 p p-2-^ f Jl/7 xzjl/7 $ >0-5-

^>-3—r>/u][4-(4-7>'u^-P7x- ;u) $/>-i—f y 

>(192 mg, 99%)^%tc0 

ESIMS m/z: 472(M + H)+ 

(X*M2) JlWX^bti^lQ-0 P P-4-(5-^ P P-2-^f^7x7 )-

Vy-3-^ JU][4-(4-7JUtU7 JI—JU) i/y-1-'fJU]p< 0 

yy( 191 mg, 0.404 mmol) IN, ^#6001 0Xig3<h mBZ LT, [4-(5-^7 

pp-2-^ T-A7 x - AT $ y )-e-y. jiti 7° F-s-y. T-A tf u vy-3—r jvii4-
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(4-yAtuy J >(182 mg, 96%) £rt#/c0 

ESIMS m/z: 470(M + H)+ 

[0278] (I*M3) X*M2'et#^tl^[4-(5-^PP-2-p<51>'U7x-jU7$ y)-6-pOU;b 

7° h S-jif-JI/lfJ Vy-3-'f^][4-(4-7J^P7x —JU) ^>-1 —( )l 

]**y>(4.36 g, 9.28 mmoL)£ffll\ ^«yi ©I*M4<h IfUHlC LT, 4-(5-

0 P P-2-p< ^JU7 x - J )-5-[4-(4-7JU^f P 7 x ~ JU) >J $/>-1-

t) JUTK—JU]-3-.X tl° U >-2-7JUTJ\ >$(4. 29g, 89%) ^rf#/c0 

ESIMS m/z: 518(M + H)+ 

(I*M4) Jimxm btlZ>4-(5-0 nn-2-*^ )17 JL-JIT -i y )-5-[4-(4-7 

MP7X -JU) Vy-i-tuu^-JU]-3-/^ju£°'j v>-2-x)i>fc>it 

(3.48 g, 6.49 mmol)£El\ ^Sfe0!J11 <h|W]^i(C LTs lb^t)232(2.66 g, 70 

%)£?#£ o 

ESIMS m/z: 584(M + H) + ; 'H NMR (400 MHz, DMS0-d6, <5): 1.18-1.77 (m, 4H) 

, 1.93-2.11 (m, 1H), 2.16 (s, 3H), 2.51 (s, 3H), 2.59-2.71 (m, 1H), 2 

.84-3.09 (m, 1H), 3.51-3.66 (m, 1H), 4.00-4.15 (m, 1H), 6.35 (d, J = 

1.8 Hz, 1H), 6.92-7.03 (m, 1H), 7.05-7.15 (m, 3H), 7.19-7.34 (m, 3H), 

7.80 (br s, 1H), 8.09 (s, 1H), 8.67 (d, J = 1.4 Hz, 1H), 11.80 (br s 

, 1H). 

n«y 67 
[0279] 5-[4-(4-7J^P7x ~JU) $/>-1-^JJUTK—JU]-4-(3-7JU^ P 7 x ~ 

>/U7$ J )-N-(>T V^sJ-)\y-3-^[ )\y)-3-^^-)\y\f^ vy-2-TJU*>:P$ K 

Hb^t)233) 

din) mmms2(Dj:w(4,6-vo p P-5-P<tfu vy-3-i 

Jb)[4-(4-7P 7 xzjl/) ̂  'J y>-1-^ ^ y >(150 mg, 0.408 mm 

ol), J$.Zf3-yjl/t P T— 'J >(0.106 mL, 1.10 mmo 1) l\ MMMMD 1*3= 

2t^BZ LTs X§-0 P P-4-(3-7>/U^" P7xzjl/7$y )-5-p< 3-)l> tf U V 

>-3—f JU][4-(4-y Jl/t P 7 X - )l) u Alt 9 J >(182 mg, 

AMMI^) ^rt#/c0 



WO 2014/084330 139 PCT/JP2013/082127 

ESIMS m/z: 442(M + H)+ 

(I*M2) I*M 1 Tl# b tl&[6-0 • n-4-(3-7JI/t P7i —JUT $ J )-5-* 

JUtf'J $/>-3-'T JU][4-(4-7JU^"P7x-JU) ^>-1 —CJU]P< 0 J >0 

82 mg, 0.412 mmol)^1560!) 1 CDI*=i=3<h|W]*i(C LTs [4-(4-7JU^"P 

y JL—JU) if**) ^>-1 —fJl/][4-(3-7J^P7x7 )-6-pOU;b70 h 

-5-^^Utf'J Vy-3-^{ J >(169 mg, 94 ft)£?#fc0 

ESIMS m/z: 440(M + H)+ 

[0280] (I*M3) xmri§bti^[4-(4-y)utuyji-)i,)£0*ijvy-i—r;u][4-(3 

-7 Jit • 7 x - $ 7 )-6-* Jltl 7° h-5-p< tf ') ̂  >-3—f JU] * 0 J 

>(168 mg, 0. 382 mmo I) l\ ^1560!) 1 CDI*=i=4<h |W]*i(C LXS 5-[4-(4-7 

Jit P7x ~JU) if*1) $/>-1-^JJUTK—JU]-4-(3-7JU^-P7X y )-

3-^^-Jlif') ̂ >-2-7JU*>l£(156 mg, 84ft)£?#fc0 

ESIMS m/z: 488(M + H)+ 

(I*M4) I5|£3-ef#e>ft£5-[4-(4-7 JU* • 7 x " JU) U >-1-±) ̂ U<K— 

jU]-4-(3-7>/U^P7x ">/U7$ J )-3~* ^ >-2-7JU*>It(168 mg 

, 0.345 mmol)£ffll\ ^ife0!]111 |W]*i(C LTs 4b^t)233(46.6 mg, 24 %)% 

%tc o 

ESIMS m/z: 554(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.22-1.80 (m, 4H) 

, 2.48 (s, 3H), 2.59-2.81 (m, 2H), 2.84-3.17 (m, 1H), 3.40-3.60 (m, 1 

H), 4.06-4.43 (m, 1H), 6.37 (s, 1H), 6.60-6.81 (m, 3H), 7.09 (t, J = 

8.4 Hz, 3H), 7.26 (dd, J = 15.0, 7.7 Hz, 2H), 8.24 (s, 1H), 8.51 (s, 

1H), 8.70 (s, 1H), 11.87 (s, 1H). 

nwy 68 
[0281] 4-(2-7J^P-4-^f^7xJ )-5-[4-(4-7J^P7I —Jl) if* ') 

Vy-1~tlJUts-JU]-N-(^ V^-itx/-Jl-3-^Jl)-3-/^JHf') Vy-2-XJl> 

*>7$ KHb^t)235) 

din) mmms2(Dj:w xm e>nz> (4,6-vo • p-5-* ̂ JI \f u *>*>-3->r 

Jl) [4-(4-7 P7i-Jl/) if*x) Vy-\~-i )ls]?< 0 J y (300 mg, 0.817 mm 
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oI)% >(0.249 mL, 2.21 mmoL)^ffll\ 

^U1©Xjg2^|fHHJC LTs [6~0 • P-4-(2-7J^P-4-^f^7i 

y )-5-p<51>'Ut0|J v>-3—fJl/][4-(4-7J^P7x —JU) \f*]) NU] 

*? J y (330mg, 89%)£?#fc0 

ESIMS m/z: 456(M + H)+ 

(X*M2) I*M1 Tit <Qtl&[6-^7 • P-4-(2-7J^P-4-^fJl/7i7 

)-5-p<51>'Ut0|J Vy-3-'fJl/][4-(4-7J^P7x —JU) if*') vy-\-'nu]* 
0 J y (330mg, 0. 724 mmo I) IN, ^»yi (DJLW>t LT, [4-(2-7 

JL ">/U7$ J )-6-*Jltl7° h -5-^JUkf'J ^>-3—fJU][ 

4-(4-7J/UT1-P7X->IU)^IJ^>-1—T>IU]^^y >(300 mg, 91%)£#/c0 

ESIMS m/z: 454(M + H)+ 

[0282] (X*M3) X*M2Tl#^tl^[4-(2-7>'U^P-4-p<51>'U7x J )-6-pOU 

£ 7° h-5-p< t? U ^>-3—T JU][4-(4-7 JU* • 7 x " Jl) \f* <J *>*>-W 

0 J >(163mg, 0. 347mmo 1) IN% 1 ©X*M4<h |W]*i(C LT, 4-(2 

-7MP-4-^f^7x 7 )-5-[4-(4-7il/^P7x -JU) if* >J */y 

-1-^JU/K-JU]-3-^^JUtr'J *>*V-2-*JU/lN>$0i|fi£j$$|£?#T, *iMf 

& d < ;^©j5J^cffliN/co 

ESIMS m/z: 502(M + H)+ 

(X*M4) JLW>X%bntcA-(2-7 JL 7 )-5-[4-(4-

7MP7I-JU) $/*>-1-^jJU/KxjU]-3-^^JUtf'J ^>-2-7JU*> 

^«yn^*mcLT, ^^235(153 mg, 2igix$ 
41%) *k%tco 

ESIMS m/z: 568(M + H) + ; ]H NMR (400 MHz, DMS0-d6, 8): 1.14-1.71 (m, 5H 

), 2.28 (s, 3H), 2.49 (s, 3H), 2.62-2.76 (m, 1H), 2.83-2.99 (m, 1H), 

3.42-3.52 (m, 1H), 3.94-4.15 (m, 1H), 6.31 (s, 1H), 6.85-7.34 (m, 8H) 

, 7.96 (br s, 1H), 8.04 (s, 1H), 8.60 (br s, 1H). 

n«y 69 
[0283] 4-(2-x51,lU7x ~>/U7$ J )-5-[4-(4-7J^P7I-A) if* 'J *>*>-1-2JJU 
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JU]-N-(>r V=^+}-x/-A-3—V>-2-XJlsfc>7< K( 
<b^tl239) 
din) mmms2(Dj:wumbnz(4,6-vo • p-5-^tfu vy-3-i 
Jl/)[4-(4-7P 7 x- Jb) ^ 'J >-1-^ ; >(250 mg, 0.681 mm 

o I) % Rt/2-^^A7-'J X223 mg, 1. 84 mmo I) ©I*M2<h 

mmz LTs [6-£PP-4-(2-I^U7X-JU7$ y )-5-* 'J *>*>-3-

-r;U][4-(4-7>'U^-P7x-jU)t0^lJ^>-1—r;u]p<^y >(278 mg, 90%) 
mtc o 

ESIMS m/z: 452(M + H)+ 

(X*M2) X*M1 Tl# b tl%> [6-0 P P-4-(2-x51>'U7 x " JUT $ 7 )-5-* 

tf'J *>*>-3-'r;U][4-(4-7>'U^P7x-jU)H0^lJ ^>-W JU] 7 > (278 

mg, 0.615 mmol)^5te0!J1 ©X*M3<h|W]*i(C LT, [4-(2-if Jl^7x 

—JUT^y)-6-/JUtl70 ^>-3—f^][4-(4-7J^P7x-

JU)H°^'J^>-WJU]^y >(236 mg, 85%)£f#/c0 

ESIMS m/z: 450(M + H)+ 

[0284] (I*=i=3) xmri§btl^[4-(2-Ji^)Uy y)-6-/JUtl70F-5-/ 

Vy-3-'f^][4-(4-7J^P7x —JU) ^>-1 —nu]* 0 J > 

(236 mg, 0. 525 mmo I) l\ ^1560!) 1 CDI*3=4<h |W]*i(C LT, 4-(2-x-51>/U7 

x - J )-5-[4-(4-7i^P7x -JU) >J i/>-l-tlJI/7K—JI/]-3-^ 

^>-2-7JU*>It(235 mg, 90%)£f#/co 

ESIMS m/z: 498(M + H)+ 

(1*3=4) X*M3Tl#'btl^4-(2-x51>'U7x 7 )-5-[4-(4-7J^P7 

x-JU) ^>-2-7JU*>l£(235 mg, 

0.472 mmol)£ffll\ ^ife0!]11 <h|W]*i(C LT, 4b^t)239(78. 9 mg, 30%)£f# 

tCo 

ESIMS m/z: 564(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.05-1.48 (m, 5H) 

, 1.48-1.75 (m, 2H), 2.40 (s, 3H), 2.59 (q, J = 7.6 Hz, 2H), 2.63-2.7 

4 (m, 2H), 2.80-3.10 (m, 1H), 3.47-3.63 (m, 1H), 4.08-4.40 (m, 1H), 6 
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.18 (s, 1H), 6.48-6.73 (m, 1H), 6.93-7.35 (m, 8H), 8.07 (s, 1H), 8.11 

-8.37 (m, 1H). 

70 

[0285] 4-^7 • U-5-(4-yAt n-2->i JL—JIJ7 ^ J )-6-L4-(4-7 J\,x • 7 i — 

)l) Vy-1 -tUUts-JUlif'J K('fb'n^240) 

(X*MD £M$]64(DJ:&3T:i§btl£[6-0 • P-4-(4-7J^P-2-^f Jl/7i 

J) tf'j yvy-3-jmi4-(4-7jitny JL-JI) ^>-1—r;u 
]p<^y>(100 mg, 0.226 mmol)£DMF(2 mLHC}^? U SIC&TN N-^PPT. 

OVy-f< K (32 mg, 0.237 mmol)^:JPA.% L/c0 

^zm\\Mt7y^~0A7^m%:l)\\7L, L/CO ^8Ji£ 

f&ffll^b-f h U 7 A7K;§;ST-;^)f L. f *v7AT?S£*£L. 

^lETSSLfco ^;t^:^IXHPLC(WatersttM XBr idge™) (7"tr h - h U JU/ 

0.05% h U 7;u^-pMt7j<;§5S)"effMLs L5,6-i/Oaa-4-(4-7)Uta-2-

y ) tf'J y^>-3—r>/U][4-(4-7>'U^-P7x- jU) •; 

^>-WJU]p<^y >(45 mg, 42%)£?#fc0 

ESIMS m/z: 477(M + H)+ 

(X*M2) X*M1 -et#^tl^[5, <o-VO P n-4-(4-7)lt P-2-p< 5^7 x "JUT7 

$ y) t°u y^>-3—r>/u][4-(4-7>'u^-P7x- ;u) ^>-1—r;u]p< ^ 
y>(40mg, 0. 084 mmol) ^560151 (DTMZt. |W]*i(C LT, [5-^PP 

-4-(4-7JUtU-2-/^JU7ji-JU7^y)-6-/JUtl70 h tf'J ^Vy-3—fJU] 

[4-(4-7J^P7i-JU) iy>-1—r;u]p< ^ y ft 

Mi- & d <h ^ < )%(D JSJ^N (c m ̂  fc0 

ESIMS m/z: 475(M + H)+ 

[0286] (X*M3) UU-4-{4-y )ltU-2-^^-)iy J 

)-6-* h t°'J y^>-3—T>/U][4-(4-7>'U^-P7x- jU) 'J :y>-1-

^JU]**y ^Wy640X*M5,h^l*i(CLT. <b^tl240 

(4 mg, 2lglK$9%)^|fc0 

ESIMS m/z: 522(M + H) + ; 'H NMR (400 MHz, CD30D, 8): 1.67-1.86 (m, 3H), 
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1.95-2.13 (m, 1H), 2.25-2.39 (m, 4H), 2.69-2.88 (m, 1H), 2.91-3.08 ( 

m, 1H), 3.77-3.91 (m, 1H), 4.02-4.20 (m, 1H), 6.91-7.17 (m, 6H), 7.18 

-7.32 (m, 3H). 

71 

[0287] 5-[4-(4-7 JU* • 7 x " )l) tf* 'J *>*>-1 ^U-N-(3-*^ 

Jl>J Vf7V*-JH-<^)-4-(o- h J) H°'J Vy-2-X)l^yT^ K ( 

^t)241) 

(xjgi) mmms2(Dj:w(4,6-vo • P-5-P<tru vy-3-i 
Jl/)[4-(4-7P 7 x- Jb) ^ 'J >-1-^ Jl]^ ; >(250 mg, 0.681 mm 

ol), RXfo- hJU-f^>(182 mg, 1. 70 mmo 1) l\ ^56011 CDX*M2<h |W]*i 

(C LTs ^-^PP^-p^U^-to- h J ) tf'J $/V-3-'NU][4-(4-7 

P 7 X - JU) u $; >-1 —f JU] o J y (289 mg, 97%) £f#/c0 

ESIMS m/z: 438(M + H)+ 

(JLffi.) X*M1Tl#^tl^[6-^PP-5-p<5l>'U-4-(o- h U JUT7 $ J ) tf U *>*>-

3—T>'U][4-(4-7>'U^P7x-jU)H0^U^>-1—\ Alt 0 J >(285 mg, 0.65 

1 mmol)££]l\ ^ISte0!J1 ©X*M3<h|W]*i(C LT, P 7 x ~)l) tf 

^>-1—r;u][6-p<>/u^70h-5-p<51>'u-4-(o- K IUU:P$ y)n°u ̂ >-3-

-f;U]p< 0 J >(243 mg, 86%)£f#/c0 

ESIMS m/z: 436(M + H)+ 

[0288] (I*M3) X&2?i§btlZ[4-(4-7)l>tU7 JI ~)l) ^>-1—nu][6-p< 

JU;b 7° h-5-p< ^U-4-(o- h U y ) tf U ^>-3—r JU]^ y >(239 mg, 

0. 549 mmol)^56011©X*M4<h|W]*i(C LT, 5-[4-(4-7il'^P7i-

)D ^>-I-^;U#->'U]-3-P<51>'U-4-(O- K y) t°u *>*>-2-3. 

^U(213 mg, 80%)^rf#/co 

ESIMS m/z: 484(M + H)+ 

(X*M4) Jit P 7 x ")l) U *>*>-1 -tlJltf-

;U]-3-p<51>'U-4-(o-h U>/U7$ y ) t°U ^>-2-7>>'U/lN>It(102 mg, 0.210 mm 

oi)% Rm-*T)uvT7V-)\s-5-7$ymm%:mi\ 
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(CLT. ^t)241(47.1 mg, 39%)£t#/c0 

ESIMS m/z: 580(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.13-1.51 (m, 2H) 

, 1.51-1.71 (m, 2H), 2.00-2.31 (m, 1H), 2.10 (s, 3H), 2.19 (s, 3H), 2 

.41 (s, 3H), 2.60-2.71 (m, 1H), 2.78-3.06 (m, 1H), 3.47-3.63 (m, 1H), 

3.99-4.27 (m, 1H), 6.04 (s, 1H), 6.60-6.77 (m, 1H), 6.98 (t, J = 7.2 

Hz, 1H), 7.02-7.42 (m, 7H), 8.03 (s, 1H). 

72 

[0289] 4-(3-£ • • 7 x - J )-5-[4-(4~7 At • 7 x ~ A) if* 'J Vy-\-~hA 

#-jU]-N-(-r V5r*ysJ-A-3-'< A)-3-*3LA\fiJ i/>-2-XAfc>7 $ K( 

^t)244) 

(i5gi) ^mms2(Dj:wumbnz(4,6-vo • p-5-*^Aifu *>*>-3->r 
Jl/)[4-(4-7P 7 XZib) ^ IJ i;>-1-^ Jl]^ ; >(300 mg, 0.817 mm 
oI)% &t/3-^ P P7-U >(231 mg, 2.21 mmol)£ffll\ M1foW<DT.:&2t 

|W]*§(C LTs \fo~0 • P-4-(3-^ • • 7 x —A~F $ J )-5-* J-A if U $/>-3-

-f JU][4-(4-7JU^-P7x-JU)tf^'J$/>-1-^>(408 mg, 

)£?#fco 
ESIMS m/z: 458(M + H)+ 

(I*M2) X*M1 Tl# f)tl^[6-^PP-4-(3-^PP7x -JUZ $ >0-5-* 

tf'J ^>-3—rjU][4-(4-7>/U^P7x-jU)H0^U ^>-1—T A]yt 9 J >(374 

mg, 0.817 mmol)^1560!) 1 CDX*M3<h|W]*i(C LT, [4-(3-^PP7x 

->/U7$ 7 )-6-*jU^7° h -5-A If'J ^>-3-^ JU][4-(4-7JU^"P 7 x ~ 

JU)t°^'J^>-Wjl>]*^y >(292 mg, 78%)£f#/c0 

ESIMS m/z: 456(M + H)+ 

[0290] (X*M3) X*M2Tl#^tl^[4-(3-^PP7x"jU7$y)-6-*>/U^70h-5-* 

J-JI/lf'J i/y-3-'f^][4-(4-7J^P7x —A) if*x) ̂ >-1 —f A]* 0 J > 

(292 mg, 0.640 mmol)£ffll\ MMW(DJL%E.4tW\W.lZ LT, 4-(3-^PP7 

x - J )-5-[4-(4-7i^P7x -Jl>) 'J $/>-1-^JJUTK—JU]-3-* 

^Ut0|J^>-2-;uU*>il(262 mg, 81 %)£t#/c0 
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ESIMS m/z: 504(M + H)+ 

4) £>ft£4-(3-£ • • 7 x - $ J )-5-[4-(4-7 JU:* • 7 

x-JU) ^>-2-3JU*>l£(154 mg, 

0.306 mmol)£El\ 1 £ LT. 4b^t)244(70. 5 mg, 41ft) £?# 

tc o 

ESIMS m/z: 570(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.20-1.36 (m, 1H), 

1.70-1.96 (m, 2H), 2.43 (s, 3H), 2.64-2.76 (m, 2H), 3.07-3.19 (m, 1H) 

, 3.43-3.82 (m, 2H), 4.62-4.77 (m, 1H), 6.58 (d, J = 2.0 Hz, 1H), 6.6 

6 (d, J = 7.8 Hz, 1H), 6.81 (s, 1H), 6.93-7.10 (m, 6H), 7.21 (dd, J = 

7.8, 15.6 Hz, 2H), 8.23 (s, 2H). 

73 

[0291] 4-(^>^jU7$ J )-5-[4-(4-7J^P7I —JU) U V>-1 -^JU/K-JU]-

3- * J U -N- (1 - * J U -1H-^ V - J U -3- -fJ U) 'J ^ > -2- ;u U * > 7 $ K ( 

lb^t)250) 

(i5gi) ^mms2(Dj:wumbnz(4,6-vo • p-5-*tfu vy-3-i 
Jls)[4-(4-7Jlstn7Ji=Jls)£°*ljV>-1-'fJl']?<0J>(2.M g, 5.45 mmo 

Os RZf^yVJl/T < >(5. 84 g, 54. 5 mmo I) l\ ^5te0!]1 (DTM.2£ |W]*i 

IZ LTs [4-(^>^jU7$ y)-6-0UU-5-/^JU£OlJ V>-3~-fJU][4-(4-7 

jU^P7x-jU) iy>-1—fJU]*^y >(2.23 g, 94%)£t#/co 

ESIMS m/z: 438(M + H)+ 

(x*M2) x*MiTi#^ti^[4-(^>^jU7$ y^e-^pp-s-^jut0'; *>*>-
3—r>/U][4-(4-7>'U^-P7x-jU)t0^lJiy>-1—r;u]*^y >(2.20 g, 5.02 
mmol)£:^K\ ^5te0!J1 (DTM3£ |W]*i(C LT, l4-(*y V JIT $ J )-6-* JU 

^7° S-5-*^JUtf'J ̂ >-3—f^][4-(4-7J^P7x-JU) t?'*'J ^>-1—f 

JU] * 0 J y (2. 20 g, ^rt#/c0 

ESIMS m/z: 436(M + H)+ 

[0292] (Jim) X*M2-et#^tl^[4-(^>^U7$y)-6-*jU^70h-5-*51;UH0U 

iy>-3—f^][4-(4-7J^P7x —JU) iy>-1—T>/U]* ^ 7 >(1.13 g, 
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2.59 ^«yi ©Ij|£4£ |W]*§(C LT, 4-(*yV)\sT $ J )-5-[ 

4-(4-7Jl/tP7i —JU) Vy-1-tlJUii<—JU]-3-/^JU£0lJ Vy-2-X 

Jlsfcy$(870 mg, 70%)£?#fco 

ESIMS m/z: 484(M + H)+ 

(x*M4) xmri§bti^4-(*yVAT^y)-5-[4-(4-yjutuyji-JU) tf 

*'J Vy-1-tUU^-JU]-3-/^JU£°'J ^>-2-3JU*>$(125 mg, 0.257 mm 

ol)£ffll\ ^Ste0!l39<h|W]*i(C LT, lb^t)250(80.4 mg, 56%)£?#fc0 

ESIMS m/z: 563(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.33-1.44 (m, 1H) 

, 1.44-1.64 (m, 1H), 1.64-1.85 (m, 2H), 2.29-2.42 (m, 1H), 2.49 (s, 3 

H), 2.58-2.86 (m, 1H), 2.90-3.21 (m, 1H), 3.31-3.34 (m, 1H), 3.66 (s, 

3H), 4.32-4.77 (m, 3H), 5.81 (s, 1H), 6.55-6.93 (m, 1H), 6.96-7.12 ( 

m, 2H), 7.12-7.19 (m, 2H), 7.19-7.26 (m, 2H), 7.26-7.39 (m, 3H), 7.42 

(s, 1H), 7.79-8.05 (m, 1H), 10.50 (s, 1H). 

74 

[0293] 4-(^>^jU7$ J )-5-[4-(4-7J^P7I —JU) U Vy-\JU]-

3-*^JU-N-(3-*^Jl/>r 7f7V"-^-5-^^) tf'J Vy-2-X)lfry7 $ K ( 

<b^tl251) 

^MW3(DT.W>-^% b ti z>4- y V A y $ J)-5-[4- (4- 7 Jit • 7 x -

^>-2-3JU*>$(125 mg, 0.2 

57 mmol)£El\ HMJ71 (DT.mt |W]^HtC LT. <b^tl251 (78. 3 mg, 52%) 

£?#fco 
ESIMS m/z: 580(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.36-1.60 (m, 2H) 

, 1.68-1.88 (m, 2H), 2.07 (s, 3H), 2.31-2.43 (m, 1H), 2.47 (s, 3H), 2 

.53-2.89 (m, 2H), 2.94-3.17 (m, 1H), 4.28-4.74 (m, 3H), 5.92 (s, 1H), 

6.17-6.63 (m, 1H), 6.97-7.11 (m, 3H), 7.11-7.25 (m, 3H), 7.25-7.41 ( 

m, 3H), 7.69-7.90 (m, 1H). 

HSS0O 75 
[0294] 4-(2,5-y7JltP7x-||/75 J )-5-[4-(4-7;U^ P 7 x=;U) fcV« 'J ->*>-
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ju]-N-(>r vy-2-xA^yy 
$ KHb^t)252) 

(xjgi) mmms2(Dj:wxmbnz>(4,6-y^ • p-5-*tru *>*>-3->r 
Jl/)[4-(4-7P 7 x- Jb) ^ 'J >-1-^ ; >(300 mg, 0.817 mm 

oI)% RX?2,5-V7)ltn7-lJ >(0.12 mL, 1.3mmol)£ffll\ IIJfeflyiCDI 

mtmBZ LTs [6-^PP-4-(2, 5-^7>/U^-P7x-jU7$ 

t°'J $/>-3-'f^][4-(4-7J^P7x —JU) $/>-WJU]**y >(331 

mg, 88%)^rt#/c0 

ESIMS m/z: 460(M + H)+ 

(X*M2) I*M1 Tit £>tl£ [6-^7 P P-4-(2, 5-y7Jl/tP7iy )-5-

'J $/>-3-'NU][4-(4-7Jl'^P7x- JU) Vy-\-< J 

>(359 mg, 0.781 mmol)£El\ [4-(2,5-^ 

7MP7iy )-6-*jU^7° S-5-^^JUtf'J $/>-3—f JI/][4-(4-7 

JU^P7x-JU)tf'*lJ$/>-1-'rJU]*^y>(311 mg, 87%)£?#fco 

ESIMS m/z: 458(M + H)+ 

[0295] (X*M3) X*M2-et#'btl^[4-(2,5-^7>'U^P7x y )-6-*jU^7° h 

-5-*^Atfu ̂ >-3—r JU][4-(4-7JU*P7i-ji) v vy-\-4JU]* 
<£y>(318mg, 0. 695 mmo 1) l\ ^5te0!J1 ©X*M4<h |W]*i(C LT, 4-(2,5-

Ny7JI/7t"P7xzjl/7$ y )-5-[4-(4-7JU^f P7xzjl/) U $/>-1-2JJU 

yK-JU]-3-*^JUtr'J ̂ >-2-3JU*>l£(191 mg, 54%)£f#fc0 

ESIMS m/z: 504(M - H)+ 

(X*M4) I*M3-et#£>tl£4-(2, 5-*>*7 JU* P 7 x " >/U7$ J )-5-[4-(4-7 JU 

t P 7 x " )l) U *>*>-1-2J JU<K-JU]-3-* tf U ^>-2-3JU*>I£(1 

91 mg, 0.378 mmol)£El\ ^ife0!]11 <h|W]*i(C LT, lb^t)252(165 mg, 76% 

)£?#fco 
ESIMS m/z: 572(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.34-1.73 (m, 4H 

), 1.93-2.31 (m, 1H), 2.53 (s, 3H), 2.64-2.76 (m, 1H), 2.86-3.09 (m, 

1H), 3.54 (d, J = 12.7 Hz, 1H), 4.07-4.24 (m, 1H), 6.36 (s, 1H), 6.82 
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-6.94 (m, 2H), 7.10 (t, J = 8.3 Hz, 2H), 7.21-7.30 (m, 3H), 8.19 (s, 

1H), 8.31 (br s, 1H), 8.69 (s, 1H), 11.86 (br s, 1H). 
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[0296] 4-(2,3-^7 P 7 xzjb7^ 7 )-5-[4-(4-7 P 71-^) ̂  U ^>-

i-*jji/<K-ju]-N-(>r (A)-3-*?Aifl) vy-2-xA^yy 
$ KHb^t)254) 
(xjgi) mmns2(Dj:w urn e> n* (4,6-*>*<? • p-5-* tr •; ^>-3-^ 
^)[4-(4-7J^P7xZ(/l/)tX|Ji;,>-|-^^]^^y >(300 mg, 0.817 mm 

ol), ^t>'2,3-^7JU^P7-U >(0.221 mL, 2.21 mmol)£JBl\ IMJ1© 

X*I2h UTs [6-£ • P-4-(2, 3-VDAt P 7 x ~ AT $ 7 )-5-* ̂  

jut0|j ̂ >-3—f^][4-(4-7j^P7i—;i>) kf^'j $/>-w;u]* ̂  y >(3 

32 mg, 88%) £rt#/Co 

ESIMS m/z: 460(M + H)+ 

(Iig2) I*M1Tl#^n^[6-^ P P-4-(2, 3-$/7JU^ P 7 x ~ J )-5-

/•j-ji/tzy *>*>-3-<;u][4-(4-7;u^-P7x- ;u) v>-w;i>]*^y 
>(332 mg, 0. 722 mmo I) l\ HJfe^JI ©1^3^ |W)^(C LT, [4-(2,3-*>* 

7 P 7 x - AT $ J )-6-* 7° K-5-* tl° 'J ^>-3—f JU][4-(4-7 

AtUD x-A)\f*')Vy-\-^Hi/]*** >(320 mg, 97%) %£%tc0 

ESIMS m/z: 458(M + H)+ 

[0297] (Ijg3) I*M2Tl#^n^[4-(2,3-^7>'U^P7x->/U7$y)-6-*>/U^70h 

-5-*^;UH0|J *>*>-3—ril'][4-(4-7JWP7x ~A) t°*'J SSy-1-<{AlX 

OSy( 320 mg, 0.699 mmol)£ffll\ ^MlW ©H£4£ LT, 4-(2,3-

i/7il/^P7i-^7^ /)-5-[4-(4-7MP7xz^) "J *;>-1-2JJI/ 

7H-A]~3-?(^At0'J ^>-2-3JU*>St(352 mg, 

ESIMS m/z: 506(M + H)+ 

(Ijg4) X^3ri§bn^4-(2,3-VyAtoyji-Aj7<y)-5-[4-(4-yA 

tP7i —A) Vy-\--hATfs-A-\-3*1-A^) Vy- 2-3JU*>lt(17 

6 mg, 0.348 mmol)£El\ HSfe0!l11 £ lUlUC LTs ^t)254(72. 0 mg, 37% 
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)£?#£ o 

ESIMS m/z: 572(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.28-1.77 (m, 4H) 

, 1.94-2.16 (m, 1H), 2.53 (s, 3H), 2.63-2.76 (m, 1H), 2.81-3.07 (m, 1 

H), 3.45-3.56 (m, 1H), 3.98-4.20 (m, 1H), 6.35 (d, J = 1.8 Hz, 1H), 6 

.79-6.91 (m, 1H), 7.01-7.17 (m, 4H), 7.17-7.38 (m, 2H), 8.17 (s, 1H), 

8.35 (s, 1H), 8.68 (s, 1H), 11.85 (s, 1H). 

77 

[0298] 5-[4-(4-7Jl/tP7i —JU) U Jl>rf=Jl>]-4-(2-7 Jl>t • 7 x ~ 

J )-N-(>T 7*1ty-JU-3->NU)-3-*31JUkriJ Vy-l-XA-foyyil K 

Hb^t)255) 

(xjgi) mmms2(Dj:w(4,6-vo • 1=1-5-*tru v>-3-<r 
Jb)[4-(4-7JW P 7 i-Jl') ̂  'J >-1-^ Jl]^ V >(300 mg, 0.817 mm 

oI)% RXf2-y)ltny- 'J >(0.213 mL, 2.21 mmol)££]l\ 

2tmBZ LTs [6-^PP-4-(2-7>/U^-P7x-jU7$ y )-5-* ^ 

>-3—r JU][4-(4-7JU^f P 7 X - )l) u *;>-W JU]* 0 y >(361 mg, 

^rt#/c0 

ESIMS m/z: 442(M + H)+ 

(X*M2) X*M1 Tl# ̂  tl%> [6~0 P P-4-(2-7 Jit P 7 x " $ y )-5-* 

$;>-3-^f^][4-(4-7j^P7x—JU) $/>-i-^nu]* 0 y >(3 

72 mg, 0. 842 mmo I) l\ ^1560!) 1 (DTM3t. |W]*i(C LT, [4-(4-7JU:t P 

7x —JU) *>*>-W JU][4-(2-7 JU* P 7 x " $ y )-6-* JU;b 7° h 

-5-*^Utf'J *>*>-3->NU]**y >(347 mg, 94ft)£?#fc0 

ESIMS m/z: 440(M + H)+ 

[0299] (X*M3) X*M2Tl#^tl^[4-(4-7>'U^P7x-jU)H0^U^>-1—T>/U][4-(2 

-7 Jit P 7 x - JIT $ y )-6-* Jlti 7° K-5-* tf U >-3-^ JU] * 0 J 

>(347 mg, 0.789 mmol)£ffll\ HMJ1 (DT.mt. |W]*§(C LT, 5-[4-(4-7 

MP7x~Jl) $/>-1-^JJUTK—JU]-4-(2-7JU^"P7X- y )-

3-*^Ukf'J ̂ >-2-3JU*>l£(385 mg, 
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U JK33. 4 nig, 0.165 mmol)% 4, 5-tf7.(^7 m—JUtfvTv 7 -f 7 )-9, 9-^* 51 

>'UdrHt>7^>(25. 5 mg, 0.044 mmo7 A(53. 9 mg, 0.165 mmol 

)£ hJUx>(2.0 mDCHL, h Fy)VJ^=>VO 

A(0) (20. 2 mg, 0.022 mmol)£jQpu 80°C-e80tP^i# L/c0 

b/c 

o V 7 AL, ;W£;1 

ETSSUfco U ^JU^A^ •x' h^77 < -(^7°^>/Mt 

x 5^=80/20-40/60) TfiM Us 3-^PP-4-[2-i/7y-4-(h'j7J^P^ h 

dri>)7x - 7 ]-5-[4-(4-7J^P7i-JU) t?'* U $/>-1-^JJUTK—JU 

]-N,N-^X(4-* h^>^>^JU)eU^-2-;UU*>:P$ K(71. 9 mg, 78%) 

zmtc0 

ESIMS m/z: 838(M + H)+ 

[0302] (X*M3) X&2?i§btlZ3-Ouu-4-[2-V7S-4-( h U 7JU;tP* h=^>) 

71 y ]-5-[4-(4-7J^P7i-JU) t?'* 'J Vy-1~tlA7i<-A]-N,N 

-£X(4-* h^>^>^JU) ^>-2-;UU*>:P$ K(70.2 mg, 0.084 mmo 

l)s Bz.Z/77 — V — JK0. 055 mL, 0.502 mmo I) h 'J 7Pltlt(2. 0 mL)(C 

60°c-e20trP^i#L/co m&*mj±T 
SSLfco ^jSlCTk^rflD*.. L/co 

&>#U V7A-e$£<J#Ls M^SET^iLfco 

U tl flit =y A £ • "7 h y =y 7 -f — (^ 7°^ >/M£x 5^=50/50-20/80) "eft 

iL, ̂ t)256(43.4 mg, 87%)£?#fc0 

ESIMS m/z: 598(M + H) + ; 'H NMR (400 MHz, CDCL3, 5): 1.41-1.61 (m, 2H), 

1.81-1.90 (m, 2H), 2.30-2.45 (m, 1H), 2.66-2.77 (m, 1H), 3.06-3.22 (m 

, 1H), 3.55-3.70 (m, 1H), 4.27-4.43 (m, 1H), 5.44 (br s, 2H), 6.96-7. 

03 (m, 2H), 7.07-7.13 (m, 2H), 7.21 (d, J = 8.8 Hz, 1H), 7.37 (br s, 

1H), 7.43 (dd, J = 2.0, 8.8 Hz, 1H), 7.51 (d, J = 2.0 Hz, 1H), 8.33 ( 

s, 1H). 

HSS0I 79 
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[0303] 3-^PP-4-[2-i/7y-5-( h 'J 7 At • * ̂ A) 7 x ~ J ]-5-[4-(4-7 

jitnyjL-ji) Vy-i-tiAts-AUf'j Vy-2-xAtsyr^ Kdb^r 

t)257) 

(Xjg 1) mMWmX*M 1 Tl# tl£3, 4-Vo • • -5-[4-(4-7MP7I-

A) ^>-1-^;U#->'U]-N,N-^X(4-* h^>^>^U) t° U ^>-2-3 

K(57.6 mg, 0.086 mmol), JkXf2-y ^ J-4-{F x) 7 At U ^ A 

)*y V— h 'J Jls(23. 9 mg, 0.128 mmol) ^MWS0X^2t |W]*i(C L 

Xs 3-^PP-4-[2-i/7y-5-( h 'J y At U ^A) y J: - AT7 < y ]-5-[4-( 

4-7i^P7i —A) Vy-1~tlAts—A]-N,N-£X(4-/ 

A)\f,Jisy-2-XA7tsyj7$ K(58. 7 mg, 83%)£t#/c0 

ESIMS m/z: 822(M + H)+ 

[0304] (I*M2) X*M1Tl#^tl^3-^ • P-4-[2-i>7y-5-( h U 7JU;>|-• * ̂ JU) 7 

x - J ]-5-[4-(4-7J^P7I —A) V y-\-tl At^—A~\-W, N-

^3(4-* K^^V^U) tf'J Vy-2-XAt^yy< K (55. 9 mg, 0.068 mmol 

)£ffll\ ^Wy780X*M3,h^l*i(CLT. 4b^t)257(33.2 mg, 84%)£t#/c0 

ESIMS m/z: 582(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.42-1.60 (m, 2H), 

1.79-1.92 (m, 2H), 2.27-2.51 (m, 1H), 2.64-2.78 (m, 1H), 3.05-3.21 (m 

, 1H), 3.63-3.76 (m, 1H), 4.35-4.49 (m, 1H), 5.54 (br s, 2H), 6.94-7. 

03 (m, 2H), 7.06-7.14 (m, 2H), 7.38 (s, 1H), 7.47 (d, J = 8.8 Hz, 1H) 

, 7.63 (br s, 1H), 7.77 (d, J = 8.8 Hz, 1H), 8.35 (s, 1H). 

nwy so 
[0305] 4-(3,4-y7J^P7x —J )-5-[4-(4~7 At • 7 x ~ A) Vy-

i-tiAtf-Ayn-M v^-y-y-A-z-^ A)-3-*3-A\fi) vy-2-xAftyj7 

$ KHb^t)258) 

(I5|£1) ^mmS2(DJ:W Tf# £ tIZ> (4, 6-VO • P-5-* 5-A tf 'J Vy-3-<f 

A)[4-(4-7AtU7Ji=A)£°*,jVy-1—fA]/OJ >(300 mg, 0.817 mm 

o I) % Jktf2,4-V7At P7-U >(0.122 mL, 1. 23 mmo I) 

LTs [6--^ • P-4-(3,4-V7 At U7 JL—AJ7 J )-5-* 51 
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JUtf'J v>-1—r JU]* 0 J >(3 

77 mg, tt%tc0 

ESIMS m/z: 460(M + H)+ 

(X*M2) 1^1-??#£> ft £[6-£ • P-4-(3,4->y7i^P7xJ )-5-

'J ^>-3—fJl/][4-(4-7J^P7x-JU) t?'* U ^>-1—HU]* 0 J 

y (377 mg, 0.820 mmoL)£ffll\ ©X*M3<h |W]*i(C LT, [4-(3,4-*; 

7MP7ii/y-3-4 JI/][4-(4-7 

• 7 X - JU) u $/ >-1 —r JU] * 0 J > (335 mg, 89%) £t#/c0 

ESIMS m/z: 458(M + H)+ 

[0306] (X*M3) X*M2-et#'btl^[4-(3,4-^7>'U^P7x 7 )-6-*jU^7° h 

-5-* ̂ -)\y tf U ^>-3—T JU] [4-(4-7 JU* • 7 x " JU) U ^>-1 —T JU] * 

^y>(335 mg, 0.732 mmol)£El\ (ZmM4<h LT, 4-(3,4-
,>i7MP7iy )-5-[4-(4-7J^P7I-JU) t?'* U Vy-\~t))l 

JU]-3-* tf U ^>-2-3JU*>l£(279 mg, 75%) £?#fc0 

ESIMS m/z: 506(M + H)+ 

(X*M4) X*M3-et#'btl^4-(3,4-^7>'U^P7x y )-5-[4-(4-7>'U 

^ • 7 x - JU) U ^>-1-^>/U#->/U]-3-* tf U ^>-2-3JU*>l£(2 

73 mg, 0.540 mmoL)£ffll\ 1 <h|W]*i(C LT, lb^t)258(177 mg, 57% 

)£?#£ o 

ESIMS m/z: 572(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 5): 1.31-1.76 (m, 4H) 

, 2.00-2.19 (m, 1H), 2.48 (s, 3H), 2.60-2.78 (m, 1H), 2.82-3.14 (m, 1 

H), 3.43-3.62 (m, 1H), 4.06-4.40 (m, 1H), 6.36 (d, J = 1.4 Hz, 1H), 6 

.68-6.76 (m, 1H), 6.90-7.00 (m, 1H), 7.09 (t, J = 8.4 Hz, 2H), 7.16-7 

.39 (m, 3H), 8.19 (s, 1H), 8.43 (s, 1H), 8.65-8.71 (m, 1H), 11.85 (s, 

1H). 

81 

[0307] 4-{4-0 • • 7 x - J )-5-[4-(4-7 • 7 x ~)l) if* 'J Vy-\~tlA 

;u]-N-(>r v^-y-y—JU-3-'rJU)-3-*^JUtf'J vy-2-xji^yy^ K( 
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lb^t)259) 

(I5|£1) HMJ520Xjg1 Tl# (4, 6-*>*£ • P-5-* 1~)V tf U *>*>-3->r 

Jb)[4-(4-7P 7 ^ 'J y>-1-^ Jl]^ y >(300 mg, 0.817 mm 

ol), JkXf4-0 P P T — 'J >(156 mg, 1. 23 mmo I) l\ ^1560!) 1 (DTMZt. 

LTs [6-^PP-4-(4-^PP7i-^7^y)-5-yfJHflJ $/>-3-

-f JU][4-(4-7JU^-P7x-JU)tf^'J$/>-1-^HU]*^* >(356 mg, 95%) 

mtc o 

ESIMS m/z: 458(M + H)+ 

(li 2) Xg1 Tl# f)tl^[6-^PP-4-(4-^PP7i -JUZ $ >0-5-* 

tf'J ̂ >-3—rjU][4-(4-7>/U^P7x-jU)H0^U *>*>-1—f Jl>]* ^ * >(356 

mg, 0.777 mmo L) ^1560!) 1 (DTM2£ |W]^i(C LT, [4-(4-^PP7i 

->/U7$ * )-6-*jU^7° S-5-*^Utf'J ̂ >-3—f^][4-(4-7J^P7x -

JU)^'J$;>-1->NU]***>(348 mg, 98%)£f#/c0 

ESIMS m/z: 456(M + H)+ 

[0308] (Xig3) XfM2Tl#^tl^[4-(4-^PP7x"jU7$*)-6-*>/U^70h-5-* 

^>-3—f^][4-(4-7J^P7x-Jl>) ^>-1 —HU]* 0 * > 

(348 mg, 0. 763 mmo 1) l\ ^1560!) 1 ©XfM4<h |W]^i(C LT, 4-(4-^PP7 

x - ;)-5-[4-(4-7i^P7x ~A) "J $/>-1-^JJUTK—JU]-3-* 

^>-2-3Jl>*>l£(282 mg, 73%)£f#/c0 

ESIMS m/z: 504(M + H)+ 

(li4) Ig3Tf# £>ft£4-(4-£ P P 7 x ~ JUT $ * )-5-[4-(4-7 JU:* P 7 

x-JU) ^>-2-3Jl>*>l£(274 mg, 

0.577 mmol)£El\ ^Jfe0!J11 £ LT. lb^t)259(177 mg, 57%)£f# 

tc o 

ESIMS m/z: 570(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.24-1.75 (m, 4H) 

, 1.93-2.15 (m, 1H), 2.47 (s, 3H), 2.60-2.78 (m, 1H), 2.85-3.13 (m, 1 

H), 3.41-3.54 (m, 1H), 3.99-4.43 (m, 1H), 6.36 (d, J = 1.4 Hz, 1H), 6 

.89 (d, J= 8.6 Hz, 2H), 7.09 (t, J = 8.6 Hz, 2H), 7.15-7.35 (m, 4H), 
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8.19 (s, 1H), 8.41 (s, 1H), 8.66-8.72 (m, 1H), 11.85 (s, 1H). 

82 

[0309] 4-(4-7'"Pt7x J )-5-[4-(4-7J^P7i —A) if* 'J iSy-1-tiJl> 

#-jU]-N-(-r V^V-V-JI-3)i)-3-*?-)iif*) vy-2-xjiftyj7^ K( 

jb^260) 

(I5|£1) HMJ520Xjg1 Tl# b nz> (4, 6-VO • P-5-* 1~)V if 'J Vy-3-4 

A)[4-(4-7Ata7Ji—A)lf*ljVy-'l-^A]?(Oyy(3.QQ g, 8.17 mmo 

Os St/4-7'Pf7 - 'J >(1.69 g, 9.81 mmol)£ffll\ mfe$|1 ©Ig2£|f| 

LTs [4-(4-7°P;E7x7 )-6-^ P P-5-* U Vy-3-4 

)l^l4-(4-y Jltny JL-JDif*^ Vy-]—>(4. 03 g, 98%) £f# 

tCo 

ESIMS m/z: 502(M + H)+ 

(1^2) li 1 Tl# b tl& [4- (4- 7° P =£ 7 x ~ JU 7 $ 7 ) -6-£ P P -5-* 51 A 

if\j *Jy-3~*f^][4-(4-7J^P7x —JU) if*x) Vy~\~< Jl>]/0 J >(4. 0 

3 g, 8.01 mmol)£ffll\ (DJZ&3£ LT, [4-(4-^'Pf7i-

y)-6-/JUtl70 h -5-^^-JI/tf'J Vy-3-j )l]l4-(4-7 Jlfny JL-JI 

) u Vy-\-4 JU]* ^ y & d < &0J5J& 

^ l/N fco 

ESIMS m/z: 500(M + H)+ 

[0310] (XfM3) XfM2Tl#'btl/c[4-(4-7,P;E7x7 )-6-*jU^7° K-5-* 

^>-3—f^][4-(4-7J^P7x —JU) if*x) Vy-\ Jy 

collet)%mi\ HMJ1 (DTM4t LT, 4-(4-7°P;E7X ~)V7^ 

J )-5-[4-(4 -7)lt P 7 x " )l) if* U ^>-1-^jU#-jU]-3-* tf U *>* 

>-2-3JU*>l£(3.97 g, 2lgJ|X^77%) £f#fc0 

ESIMS m/z: 548(M + H)+ 

(1^4) 1^3'Tl# b tl &4- (4- 7° P "E 7 x ~ JU 7 $ J ) -5- [4- (4- 7 JU P 7 

x-jU)t°^U ^>-2-3JU*>l£(159 mg, 

0.280 mmol)£El\ ^JfeflJI1 <h|W]^HtC LT. ^^260(115 mg, 67%)£f# 
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tCo 

ESIMS m/z: 614(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.22-1.77 (m, 4H) 

, 1.93-2.16 (m, 1H), 2.46 (s, 3H), 2.59-2.79 (m, 1H), 2.81-3.14 (m, 1 

H), 3.41-3.55 (m, 1H), 3.94-4.46 (m, 1H), 6.36 (d, J = 1.4 Hz, 1H), 6 

.83 (d, J= 8.6 Hz, 2H), 7.00-7.19 (m, 3H), 7.19-7.35 (m, 1H), 7.41 (d 

, J = 8.6 Hz, 2H), 8.20 (s, 1H), 8.41 (s, 1H), 8.68 (s, 1H), 11.85 (s 

, 1H). 

£%0!l 83 
[0311] y)-3-^^A-5-(2H-x\fa[*yVy^y-3,4 

]-r-'NU2jju<K-ju) £°'J vy-2-xji>*y7$ KHb^t)26i) 

(X|§=1) iiS^(JournaI of Heterocyclic Chemistry, 1999, 36, p. 953)(C|E 

M(Dy5)iT:i§btl^4,6-VO UU-5-^^A— =1>11x^^(200 mg, 0.854 

mmol)% RZf^yVJl/T7 < > (0. 14 mL, 1. 3 mmo I) l\ ^#600440X11=1 

LTs 4-(*yVAT^ y)-6-Ouu-5-/^)U-=l^ym^^A(25 
1 mg, 96%)^rt#/c0 

ESIMS m/z: 305(M + H)+ 

(xjg2) x^ri§bti^4-(*yVAT^y)-6-Ouu-5-/^)U-=i^ym 

251 mg, 0. 824 mmo 1) l\ ^#600570X^1=3 <h |W]^i(C LT, 4-(^ 

>^;U7$y)-6-*jU^70h-5-*51>'U-=l51>Itx51>'Kl92 mg, 77%)£f# 

tc o 

ESIMS m/z: 303(M + H)+ 

[0312] (Xig3) Jlfe2T:-mbtlZ>4-(*yV)lJ7$ J )-6-*jU^7° h-5-* =1 

>ltx^1>/Kl92 mg, 0. 635 mmo 1) l\ ^#600460X^1=3 <h |W]^i(C LT, 4-

J )-5-*7-JI,-6-7>JI,7 T=E^( )l-U^yW.^)l{U2 mg, 51 

%)*%tc o 

ESIMS m/z: 350(M + H)+ 

(Xig4) XfM3-et#^tl^4-(^>^jU7$ J )-5-*^JU-6-*JU7 

=151 >$x^JU(110 mg, 0.315 mmol)£ffll\ ^#600510Xig5<hmBZ LT 
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ESIMS m/z: 322(M + H)+ 

(x*M5) bn&4-(*yV)\s7$ J )-5-*3LA-6-x)uy 

=!51>lt(45.7 mg, 0.142 mmol), RXf2\\-X x/7 7 >-3,4'-if* 'J 

y>] (32. 3 mg, 0.171 mmol)£El\ ^»J1 0X*M1 £ |W]*§(C LT, {kttWfc 

61(41.7 mg, 60%)£?#fco 

ESIMS m/z: 493(M + H) + ; 'H NMR (300 MHz, CDCL3, 5): 1.52-1.93 (m, 3H), 

2.51 (s, 3H), 2.86-3.45 (m, 7H), 4.19-4.55 (m, 3H), 4.58-4.62 (br m, 

2H), 6.80 (d, J = 8.1 Hz, 1H), 6.87 (t, J = 7.7 Hz, 1H), 6.95-7.05 (m 

, 1H), 7.15 (t, J = 7.7 Hz, 1H), 7.24-7.28 (m, 2H), 7.34-7.48 (m, 3H) 

, 8.07 (s, 1H). 

MSGO 84 
[0313] 4-(3,4-$/* x J )-5-14-(4-7 M • 7 x —JU) \f* 'J Vy-\-

JU]-N-« vdr+fV-JU-3—nu)-3-*50un0|j vy-2-xjufcyj7^ 

K ('fb'n ̂ 263) 

(X*£1) ^»J520Xjg1 Tl# (4, 6-VO P P-5-* if 'J Vy-3-f 

JU)[4-(4-7JU^P7x-JU)tf^'J$/>-1-^nu]*^y >(1.00 g, 2.72 mmo 

Os JkXf3,4-V ̂  =y Al7 — l) >(495 mg, 4. 08 mmol) 0X^2 

LT, [6-^PP-4-(3,4-^7f^7xz^7$ 7 )-5-* t°'J *>* 

>-3-^^][4-(4-7^^P7x-;i>)t°^i;^>-i-'r;i/]*57y >(1.13 g , 

92%)£f#/c0 

ESIMS m/z: 452(M + H)+ 

(XfM2) XfM1Tl#^tl^[6-^PP-4-(3,4-^*5l>'U7x 7 )-5-* 

S/>-3-^Til/][4-(4-7MP7x -;U) U v>-1—f JU]* ̂  7 > 

(1.13 g, 2.50 mmol)£EV,\ 0Ig3t |W]*tHc LT, [4-(3,4-*;*^ 

jU7x ">/U7$ J )-6-*>/U^70 h-5-p< U V >-3—f JU][4-(4-7JU^ P 

7x-JU)e'«i;^>-WJl/]p<*>'>(1.11 9, 99%) ^|#/co 
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ESIMS m/z: 450(M + H)+ 

[0314] (Xjg3) XfM2-et#^tl^[4-(3,4-^p<51>'U7x 7 )-6-p<>/U^70 h-5 

-jtj-ji/if'j vy-3-'fji/][4-(4-7^P7x—JU) \f*ij nu]* o 

7 >(1.11 g, 2.47 mmol)£El\ HMJ1 <0TM4£ |W]*§(C LT, 4-(3,4-*; 

J )-5-[4-(4-7J^P7I —A) if* 'J 

Jl>]-3-;(TJl>lf'jV>-2-XJl>fc>m(500 mg, 42%)£f#fc0 

ESIMS m/z: 498(M + H)+ 

(1^4) xmri§btl^4-(3,4-V^^JU7 y)-5-[4-(4-7JUt 

• 7 x - A) \f* u vy-i-tiA7i(-j^-3-?i ̂ A \f u vy-2-x)ifrym200 

mg, 0.40 mmol)£El\ ^Jfe0!J11 £ LT. ^t)263(70. 7 mg, 31%) 

£?#fc0 

ESIMS m/z: 564(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.10-1.70 (m, 4H) 

, 2.00-2.20 (m, 7H), 2.50 (s, 3H), 2.60-2.80(m, 1H), 2.80-3.00 (m, 1H 

), 3.30-3.50 (m, 1H), 4.00-4.30 (m, 1H), 6.25 (s, 1H), 6.45-6.63 (m, 

1H), 6.68 (s, 1H), 6.90-7.40 (m, 5H), 7.90 (s, 1H), 8.10 (s, 1H), 8.5 

0 (s, 1H), 11.80 (s, 1H). 

HJfeflJ 85 
[0315] 4-(2-7J^P-3-^f^7iJ )-5-[4-(4-7J^P7i —A) if*1) 

*>*V-1-2jJU<K=JU]-N-(>r V^sJ-)\y-3-^[ )\y)-3-^^-)\y\f^ Vy~2~X)l 

*>7$ KHb^t)264) 

(i5gi) ^mms2(Dj:wumbnz(4,6-vo • p-5-*\f u vy-3-i 

;U)[4-(4-7>'U^-P7x->/U)t0^lJiy>-1-^>'U]^^y >(1.00 g, 2.72 mmo 

Os RZf2-7Jls?f P-3-p< 'J >(511 mg, 4. 08 mmo I) l\ ^5te0!]1 

(DJL%¥2£mUZ LTs [6-^PP-4-(2-7Jl/tP-3-^fJl/7 7)-

5-p< 51)\y \f U Vy-3-'r JU] [4-(4-7 At P7i-A) \f* <J ^>-1—T Al * 0 

J >(1.08 g , 87%)£?#fc0 

ESIMS m/z: 456(M + H)+ 

(TM2) Hi1 "£?#£>ft£[6-£ P P-4-(2-7MP-3-^f^7iJ 
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)-5-* ̂ A if 'j vy-3-4 A] [4-(4-7 At • 7 x - A) if* 'j vy-\ —r A] * 
$jy{ 1.08 g, 2.37 mmol)£El\ ^«yi (DJimt |W]*§(C LT, [4-(2-7 

)\stn-3-*3-)\,y JL~A7^ J )-^-^AtX F-5-^^Aif1) Vy-3-4 )\s1l 

4-{4~7 AtUO ^-A)if*x)Vy~\-^UV\*$ J >(1.18 g, 

tCo 

ESIMS m/z: 454(M + H)+ 

[0316] (Iig3) xmri§btl^[4-(2-7JUtU-3-/^JU7ji~AT^ y )-6-/A 

tl 7° ^>-3—fJl/][4-(4-7J^P7x-JU) if* U ^>-1 —C 

;u]p<^y >(1.18 g, 2.60 mmol)£El\ (ZmM4<h LT, 4-( 

2-7J^P-3-^f^7i7 )-5-[4-(4-7J^P7i-A) if*1) V 

y-/\-tl)ltf-)iy3-?(3L)l\fijVy-2-X)lfrym55® mg, 42%)%mtc0 

ESIMS m/z: 502(M + H)+ 

(XfM4) JLW>-Z%btlZ>4-(2-7)ltn-3-*3-)\,y JL ~A7< J )-5-[4-(4-

7MP7I —A) if*x) ^>-2-3JU*> 

It(200 mg, 0.40 mmoL)£ffll\ ^«yi1 <h |W]^HtC LT. ^t)264(75. 1 mg, 

33%)%mtc0 

ESIMS m/z: 568(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.10-1.70 (m, 4H) 

, 2.00-2.30 (m, 1H), 2.21 (s, 3H), 2.50 (s, 3H), 2.60-2.80 (m, 1H), 2 

.80-3.10 (m, 1H), 3.40-3.50 (m, 1H), 3.90-4.20 (m, 1H), 6.30 (d, J = 

1.5 Hz, 1H), 6.81 (br s, 1H), 6.90-7.15 (m, 4H), 7.22 (br s, 2H), 7.9 

7 (br s, 1H), 8.10 (s, 1H), 8.59 (br s, 1H), 11.8 (br s, 1H). 

nwy 86 
[0317] 4-(3-^7 • U-2~Z> At • 7 x ~ J )-5-[4-(4-7 At • 7 x ~ A) if* <) 

Vy-1~tlAts-A]-N-(^ V^-y-V-AS-j A)-3-*3-A\fV Vy-2-XA 

fryy^ KHb^t)265) 

(I5|£1) ^mmS2(DJ:W umbtlZ (4, 6-VO • P-5-p< ^~A \f ') Vy-3-<f 

A) L4-(4-y At P7i-Jl/) if*1) Vy-y-'i Jl/]?*- 0 J y (432 mg, 1.14 mmo 

Os Rt/3-0 un-2-7AtaT-') y(215 wg, 1.48 mmo I) 
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LTs [6-OUU-4-(3-OUU-2-yAtuyjL~A7< J)-

5-/^A£°'J ^>-3—f^][4-(4-7J^P7x —A) U ^>-1—NU]* 0 

J y (543 mg , Jffi) %:%tc0 

ESIMS m/z: 476(M + H)+ 

(1^2) li 1-e?#£ft£[6-£ P P-4-(3-£ P P-2-7i^P7i7 

)-5-* tf U ^>-3—T JU][4-(4-7 At P 7 x " JU) U ^>-1 —f JU] * 

0 J y (543 mg, 1. 13 mmol)£El\ <OT.m£ |W]^StC LT, [4-(3-£ 

P p-2-7 At P 7 x - AT $ y )- 6-* At) 7° h-5-p< tf 'J *Jy-3~4 A][ 

4-(4-7Jl/tP7i-JU) r;u]p< ^ y ft 

ItSc £&< 

ESIMS m/z: 474(M + H)+ 

[0318] (xfM3) JLW--z%iotitcl4-(3-0 nn-2-y At ny JL—AJ7 A 

t 7° S-5-^^JUtf'J ^>-3—f^][4-(4-7J^P7x-JU) U ^>-1 —C 

JU]^y ^Wyi©XfM4,h^l*i(CLT. 4-(3-^PP-

2-7i^P7iJ )-5-[4-(4-7i^P7x -JU) U Vy~\~tA 

ifs-AY3-^^-A\^)Vy-2-3JU*>l£(422 mg, 2lgJ|X^71ft)£f#fc0 

ESIMS m/z: 522(M + H)+ 

(1^4) 1^3"??# £>ft£4-(3-£ P p-2-7 JU:* P 7 x ~ $ J )-5-[4-(4-

7 At P 7 x —A) ^-1 -±) ̂ U<K—^U]-3-p< U Vy-2-XAi^y 

It (422 mg, 0.803 mmol)£ffll\ ^«yi1 £ |W]*§(C LT, ^t)265(80. 2 mg 

, n%)%mfc0 

ESIMS m/z: 588(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.15-1.76 (m, 4H) 

, 1.85-2.15 (m, 1H), 2.49 (s, 3H), 2.60-2.74 (m, 1H), 2.80-3.10 (m, 1 

H), 3.40-3.60 (m, 1H), 4.00-4.28 (m, 1H), 6.33 (s, 1H), 6.80-7.50 (m, 

7H), 8.10-8.35 (m, 2H), 8.55 (br s, 1H), 11.85 (br s, 1H). 

87 

[0319] 5-[4-(4-7J^P7x ~A) U Vy-\-tAi^—Al-4-{3-y At P 7 x ~ 

AT^ y)-3-/^A-N-(3-?(^A'< V?7xS-A-5->fA) tf'J ̂ >-2-3JU* 
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>7$ KHb^t)267) 

^Jfe0J67©Ig3Tf#e>ft£5-[4-(4-7 JU* • 7 x " A) 'J V>-1~t)A 

t<-Al~4-(3-yAt • 7 x " AT $ J )-3-p< 51A tf U ^>-2-3JU*>It(35 

7 mg, 0.732 mmol)£ffll\ HMJ710Xjg4^:|f|^tC UT, <b£«67(38 mg 

, 8. 9%) *k%tc0 

ESIMS m/z: 584(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.25-1.82 (m, 4H) 

, 2.08 (s, 3H), 2.11-2.31 (m, 1H), 2.42 (s, 3H), 2.61-2.78 (m, 1H), 2 

.84-3.12 (m, 1H), 3.40-3.59 (m, 1H), 4.12-4.49 (m, 1H), 5.97 (s, 1H), 

6.48-6.57 (m, 2H), 6.58-6.68 (m, 1H), 6.95-7.34 (m, 6H), 8.19 (s, 1H 

), 8.23 (s, 1H). 

88 

[0320] 4-(2-7>/U^-P-5-p< h 7 x ~ AT $ J )-5-[4-(4-? At • 7 x ~ A) 

>J Vy-1~tlAts-A]-N-(^ V=^+)-V-A-3-^A)-3-/^A£0lJ V>-2-X 
A 7 < KHb^t)268) 
(i5gi) ^mms2(Dj:wumbnz(4,6-vo • p-5-^^Atfu vy-3-i 
A)L4-(4-7Atn7JL—A)\f*,)Vy~'\-'fA]/OJ >(1.00 g, 2.72 mmo 

Os Rt/2-7 At U-5-y- 'J >(575 mg, 4.08 mmol)£:^K\ 

0!l 1 ®x&2£ LT, [6-?PP-4-(2-7J^P-5-^ JL-AT 

$ Vy-3-'< All4-(4-7Atn7 JL-A)\f*ij *>*>-W 

A] ̂  0 J y (1. 35 g , ^rt#/c0 

ESIMS m/z: 472(M + H)+ 

(I*M2) XfM1Tl#^tl^[6-^ P P-4-(2-7>/U^P-5-P< JL-AT$ 

>0-5-* tf U *>*>-3->r JU][4-(4-7JU* P 7 x-A) >J ^>-1—T JU] 

**y>(1.35 g, 2.87 mmol)£El\ ^ISte0!l10X^3<h LT, [4-(2-

7>/U^-P-5-p< JI—AT^ y)~6~/Atl70 F~5-/^A tf U ^>-3—f 

JU][4-(4-7JU^P7x-JU)tf^'J$/>-1-^T>/U]p<^y >(1.10 g, 82%) 

tCo 

ESIMS m/z: 470(M + H)+ 
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[0321] (1*13) T.U2-e#e>tli,[4-(2-7;i/^P-5-^ 

At) 7° K-5-p< tf U *>*>-3->T A~\\_4-{4-7 At P 7 x "JU) U *>*>-1-

-f JU];* 0 J >(1.10 9, 2.34 mmol) HSS0H1 ©I^4t (Wl^itC UT> 4 

-(2-7 JU* P-5-* S **s 7 x -AT ̂  y )-5-[4-(4-7 At P7i-^) 

u vy-i-tAtf-A]-3-*^A£°v vy-2-xA^ym.(sm mg, 41 %)%mtc 
o 

ESIMS m/z: 518(M + H)+ 

(1*14) X|i3Tl#^tl^4-(2-7>'U^P-5-y K dp:> 7 x "JU7 $ J )-5-[4-( 

4-7 At P 7xUl) t°^ 'J Vy-l-tUltf-A~±-3~t tf U v >-2-3JU* 

>|£(250 mg, 0.480 mmol)£EV,\ 11IliHC UT, lb<&$)268(118 m 

g, 42%)%mfc0 

ESIMS m/z: 584(M + H) + ; 'H NMR (400 MHz, DMS0-d6, D20, 8): 1.10-1.70 ( 

m, 4H), 1.90-2.30(m, 1H), 2.50(s, 3H), 2.60-2.80 (m, 1H), 2.90-3.10 ( 

m, 1H), 3.40-3.60 (m, 1H), 3.67 (s, 3H), 4.05-4.30 (m, IH), 6.27 (s, 

IH), 6.30-6.70 (m, 2H), 7.00-7.40(m, 5H), 8.13 (s, IH), 8.46 (br s, 1 

H). 

89 
[0322] 4-{4-7AtU-3-^ h **/ 7 x - AT $ J )-5-[4-(4-7 At P 7 x - A) 

V Vy-1-tlAts-A]-N-(^ V*V-V-A-3-'tA)-3-?(3LA£0,JVy-2-X 

AfcyTS K(-fb£*69) 

(1*11) mteffl52(DXmi ?i§btlZ (4, 6-VO P P-5-p< ?A \Z U v >-3-f 
A)[4-(4~7 At U7 x —A) tf*'J Vy-1-^f A]/0 y >(1.50 g, 4.09 mmo 

I)s RZf4-7 At d-3-?1- F5-VT— [) >(865 mg, 6.13 mmol) 

0!J1 CDIfl2<h|W]^i(C LTs [6-^PP-4-(4-7J^P-3-^ h^y7xzjl/7 

$ y )-5-p<51>'Ut0|J ^>-3—fJU][4-(4-7JU^P 7 x-JU) t°^ U v>-1—f 

Al/$yy( 1.35 mg , 70%)£t#fco 

ESIMS m/z: 472(M + H)+ 

CLfl2) XW^W>otl^[6-Onn-4-(4-7Atn-3-y. K=Sp->7x-JU7$ 
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>0-5-* ̂ A tf 'j vy-3-4 A] [4-(4-7 At • 7 x - A) 'j v>-i —r JU] 

*$jy{ 1.35 g, 2.85 mmol)£El\ ^«yi (DJimt |W]*§(C LT, [4-(4-

7Atn-3-?( hdpi>7x7 )-6-p<>/U^70 h-5^>-3—f 

JU][4-(4-7JU^f • 7 x - A) U ^V-W JU]P< 0 J 

ESIMS m/z: 470(M + H)+ 

[0323] (X*M3) X*M2-et#'btl/c[4-(4-7>'U^P-3-p< hdp^>7x 7 )-6-p< 

;U^7° h-B-^^A^^J Vy-3-'fJl/][4-(4-7J^P7x ~A) "J :y>-1-

^JU]**y ^Wyi©X*M4,h^l*i(CLT. 4-(4-7JU 

^"•-3-p< hdpi>7x y )-5-[4-(4-7J^P7I —A) >J iSy-1-

ti A A]-3-A t0,j Vy-2-xAtym(D$K^m^^mZs 

£&<)%0lRlZlZR]^fco 

ESIMS m/z: 518(M + H)+ 

(X*M4) X&3?1§btltc4-(4-7 At n-3-* h dp*/ 7 x " AT $ J )-5-[4-( 

4-7i^P7i —A) ^-1 -±) ̂ U<K—^U]-3-p< U Vy-2-XAt 

^«yn<h^mcLT. mg, 3nitm 

m22%)ZWtc0 

ESIMS m/z: 584(M + H) + ; 'H NMR (300 MHz, DMS0-d6, D20, 8): 1.20-1.80 ( 

m, 4H), 1.88-2.28 (m, 1H), 2.52 (s, 3H), 2.60-3.19 (m, 2H), 3.40-3.68 

(m, 1H), 3.77 (s, 3H), 3.87-4.39 (m, 1H), 6.33 (s, 1H), 6.46 (br s, 

1H), 6.65-6.80 (m, 1H), 7.04-7.34 (m, 5H), 8.13 (s, 1H), 8.23 (s, 1H) 

, 8.59 (br s, 1H), 11.81 (br s, 1H). 

nwy 90 
[0324] 4-(4-^7 • •-2-7>'U^- • 7 x ~ J )-5-[4-(4-7 At • 7 x ~ A) 'J 

Vy-1~tlAts-A]-N-(^ V^-y-V-AS-j A)-3-*3-A\fV Vy-2-XA 

*yT$ KHb^t)270) 

(i5gi) ^mms2(Dj:wumbnz(4,6-vo • p-5-^^Atfu vy-3-i 

A)l4-(4-yAtnyjL—A)\f*,jVy-1-^Al^Oy >0.00 g, 2.72 mmo 
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0s JktfA-OUU-2-ymg, 4.08 mmol)££]l\ 

LTs [6-^PP-4-(4-^PP-2-7JU^"P7X-JU7$ J)~ 

5-/^A£°'J $/V-3-'NU][4-(4-7Jl'^P7x- JU) U $/>-WJl/].?< * 

y >(920 mg, 71ft)£?#fc0 

ESIMS m/z: 476(M + H)+ 

(1^2) 1^1-??#£> ft £[6-£ P p-4-(4-£ P P-2-7i^P7iJ 

)-5-p< ̂ -A tf u *>*>-3->r JU] [4-(4-7 JU* P 7 x - JU) u *>*>-1 —r JU] * 

* y >(1.28 g, 2.70 mmol)£El\ ^«yi <0TM3£ |W]*§(C LT, [4-(4-£ 

P p-2-7 At P 7 x - AT $ y )- 6-* At) 7° h-5-p< tf 'J $/>-3—f JU][ 

4-(4-7Jl/tP7i-JU) iy>-1—r;u]p< ^ y ft 

ItSc £&< 

ESIMS m/z: 474(M + H)+ 

[0325] (XfM3) xmV^btlfcLA-CA-O UU-2-7AtU7 JI—AT^ y)~6~/A 

t 7° S-5-^^JUtf'J ̂ >-3—f^][4-(4-7J^P7x-JU) U ^>-1—T 

JU]**y>©*I£$tl£ffli\ ^Wyi©xfM4,h^l*i(cLT. 4-(4-£pp-

2-7J1/^P7X-JL'7$ y )-5-[4-(4-7JU^f P7x-Jl/) U $/>-1-*JJU 

7K=A]-3->(?Ak?'J ¥>-2-7>Afc>M(500 mg, 2XfMW35%)£f#fc0 

ESIMS m/z: 522(M + H)+ 

(li4) 1^3"??# £>ft£4-(4-£ p p-2-7 JU:* P 7 x ~ $ y )-5-[4-(4-

7MP7i —A) $/>-1-^JJUTK—'J $/>-2-7.JU^> 

It (250 mg, 0.480 mmol)£ffll\ ^«yi1 £ |W]^StC LT, ^t)270(53. 9 mg 

, 19ft)£?#fco 
ESIMS m/z: 588(M + H) + ; 'H NMR (400 MHz, DMS0-d6, D20, 8): 1.20-1.80 ( 

m, 4H), 1.90-2.30 (m, 1H), 2.50 (s, 3H), 2.60-2.80(m, 1H), 2.80-3.10 

(m, 1H), 3.40-3.60 (m, 1H), 4.00-4.30 (m, 1H), 6.27 (m, 1H) 6.80-7.60 

(m, 7H), 8.12 (s, 1H), 8.48 (br s, 1H). 

II®00 91 
[0326] 4-(5--7 PP-2-7WP7x-il/7S J )-5-[4-(4-7ll-tP7x-lH fcf"S 'J 
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vy-i-tuufr-j^-n-i^ v*+tx/-ji/-3-'f A)-3-/^AH0IJ vy-i-xA 

fry7$ KHb^t)27i) 

mm) HMJ52©xjgi TI# (4,6-vo • p-5-y 3-)i tr u *>*>-3->r 

Jl/)[4-(4-7P 7 X- Jb) 'J >-1-^ ; >(1.00 g, 2.72 mmo 

1), Jkxfb-O • U-2-y)ltU7— 'J >(594 mg, 4.08 mmol)£ffll\ HJfe0!|1 

(OTM2<h^]*§(C LTs [6-^PP-4-(5-^PP-2-7JU^-P7x-JU7$ J)-

'J ^>-3—f^][4-(4-7J^P7x-JU) 'J i/y-l-J Jl/]* $ 

J >(890 mg, 69ft)£?#fc0 

ESIMS m/z: 476(M + H)+ 

(TMZ) 1^1 •??#£> ft £[6-£ P P-4-(5-£ P P-2-7^P7iJ 

)-5 ^>-3—f^][4-(4-7J^P7x-JU) bf^ U $/>-WJl/].?< 

0 J y (920 mg, 1. 93 mmol) ^«yi <0TM3£ LT, [4-(5-£ 

P p-2-7 JU:* P 7 x - $ 7 )-6-p< 7° h-5-p< tf 'J Vy-3--i JU][ 

4-(4-7MP7i-il) H°^'J $/>-WJI/]p<* y >©$l£j$$l£f#Ts If 

£H"£ £ £& < 

ESIMS m/z: 474(M + H)+ 

[0327] (Xjg3) XfM2Tl#^tl/c[4-(5-^PP-2-7>'U^-P7x->/U7$ y)-6-pOU 

tl 7° K-5-p< 51A tf U $/*>-3—f JU][4-(4-7 JU* P7i -JU) <J *>*>-W 

;U]^^y ^Wyi©XfM4,h^l*i(CLT. 4-(5-^PP-

2-7i^P7i7 )-5-[4-(4-7i^P7x ~)l) >J S/y-1 -tJl> 

fr-A]-3-/^JU£o'jVy-2-XJUfrym(500 mg, 2l5gJ|X^50ft)£f#fc0 

ESIMS m/z: 522(M + H)+ 

(XfI4) JZ&3T:i§btl£4-(5-0 P U-2-7 P 7 x "JUT7 $ y )-5-[4-(4-

7i^P7i -)l) s^>-1-^b JU^K—JU]-3-p« U ^>-2-3JU*> 

It(250 mg, 0.480 mmol)£ffll\ ^«yi1 £ |W]^StC LT. <b£«71 (95. 4 mg 

, 34%)%mfc0 

ESIMS m/z: 588(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.20-1.80 (m, 4H 

), 2.00-2.30 (m, 1H), 2.51 (s, 3H), 2.60-2.80 (m, 1H), 2.90-3.15 (m, 
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1H), 3.40-3.60 (m, 1H), 4.15-4.30 (m, 1H), 6.23 (s, 1H), 6.70-7.40 (m 

, 7H), 8.37 (s, 1H), 8.47 (br s, 1H). 

nwy 92 
[0328] 4-(2-£ • U-3~Z>At • 7 x - J )-5-[4-(4-? At • 7 x ~ A) 'J 

Vy-1~tlAfr-A]-N-(^ V^-V-V-A-3-^ A)-3-^^-A\fi) Vy-2-XA 

fryy^ K(^b^272) 

(xjgi) mmms2(Dj:w(4,6-vo • P-5-P<^Atru vy-3-i 
A) [4-(4-y Jl/t P7i-Jl/) Vy-\~-i A~\^ 0 J >(1.50 g, 4.09 mmo 

Os Rt/2-0 un-3-7 At UT-'J y (892 mg, 6.13 mmol)£ffll\ HMJ1 

(DJL%¥2tmUZ LTs [6-^PP-4-(2-^PP-3-7>'U^-P7x-jU7$ J)~ 

5-/^A£°'J iy>-3—T>/U][4-(4-7>'U^-P7x- jU) "J :y>-1—f JU]p< ^ 

y >(1.24 g , 64ft)£?#fco 

ESIMS m/z: 476(M + H)+ 

(1^2) XfM1"et#^tl^[6-^ P P-4-(2-^7 P P-3-7i^P7iJ 

)-5-p< ̂ -A tf U ^>-3—T JU][4-(4-7P 7 x " A) >J ^>-1—T JU] 

*y>(1.24mg, 2.59 mmol)£ffll\ ^ISte0!l10X^3<h LT, [4-(2-

^7 P P-3-7 At P 7 x - AT $ 7 )-6-p< 7° h-5-p< J-A tf U ^ >-3—f JU 

][4-(4-7J^P7I-JU) ^>-1 —NU]* 0 y >©Sl£j$!$l£?#T, 

ESIMS m/z: 474(M + H)+ 

[0329] (XfM3) JLW--Z%iotltcl4-(2-0 nn-3-y At WJ JL—AJ7 A 

t 7° S-5-^^JUtf'J ̂ >-3—f^][4-(4-7J^P7x —A) $/>-W 

JU]**y>0*I£$tl£ffll\ ^«yitfmM4,h^mcLT. 4-(2-£pp-

3-7i^P7iy )-5-[4-(4-7il/^P7x-JU) U $/>-1-2JJU 

TK-Ai-3-*TAWvy-2-xAfrymm^m^%x, mmtzz-tte 
oxo^mzm^tco 

ESIMS m/z: 522(M + H)+ 

(1^4) XfM3-et# b tltc4-(2-0 P P-3-7 At P 7 x ~ AT $ J )-5-[4-(4-
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7MP7I-A) if**) Vy-i-tjAfr-Al-3-^^Aif1) vy-2-xAfry 

I^Wyi1«h^l*i(CLT. ^t)272(89.9 mg, 3l*MJlX 

m2%)*mtc0 

ESIMS m/z: 588(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.05-1.80 (m, 4H 

), 2.10-2.45 (m, 1H), 2.53 (s, 3H), 2.65-2.80 (m, 1H), 2.90-3.20 (m, 

1H), 3.49-3.65 (m, 1H), 4.15-4.35 (m, 1H), 6.33 (s, 1H), 6.50-6.75 (m 

, 1H), 7.01-7.45 (m, 6H), 7.85-8.12 (m, 1H), 8.28 (s, 1H), 8.57 (br s 

, 1H), 11.86 (br s, 1H). 

93 
[0330] 4-(2-£ • U-4-yAt • 7 x ~J )-5-[4-(4-? At • 7 x ~ A) if* ') 

Vy-1~tlAfr-A]-N-(^ V^-VV~A-3-^ A)-3-^^-A\fi) Vy-2-XA 

fryy< KHb^t)273) 

(xjgi) mmms2(Dj:w(4,6-vo • P-5-P<^A\fu vy-3-< 

Jl/)[4-(4-7P 7 X- Jb) 'J >-1-^ Jl]^ ; >(1.00 g, 2.72 mmo 

Os Rtf2-Onn-4-yAtny—ijy(5Q4 mg, 4.08 mmol)££]l\ HMJ1 

(DJL%¥2tmUZ LTs [6"? P P-4-(2-? • P-4-7J^ • 7 J)~ 

5-p< A if ') Vy-3-4 A][4-(4-7 At • 7 x -A) \f* >) Vy-\-< Al * 0 

J >(930 mg , 72ft)£?#fc0 

ESIMS m/z: 476(M + H)+ 

(JLW) xfMi"et#^ti^[6-^• p-4-(2-^pn-4-yAtnyjL-AT^y 

)-5-* tf U $/*>-3—T JU] [4-(4-7 At P 7 x -JU) U ^>-1—T Al * 

*y >(1.05 g, 2.20 mmol)£ffll\ ^ISte0!l10X^3<hLT, [4-(2-£ 

PP-4-7MP7XZ^7$7)-6-^J^^ h-5-A If'J Vy-3-^ All 

4-(4-7Jl/tP7i-JU) if*1) $/V-WJU]**y >©J|fi£j$!|$g£?#"C\ ft 

ItSc £&< 

ESIMS m/z: 474(M + H)+ 

[0331] (XfM3) JLW--Z%iotltcl4-(2-0 nn-4-7 At JL—AJ7 A 

t 7° S-5-^^JUtf'J ^>-3—f^][4-(4-7J^P7x-JU) if*1) ̂ >-1—T 
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;u]**y mmimojimtmmzLx. 4-0-0 nn-
4-7i^P7iJ )-5-[4-(4-7J^P7I-JU) U $/>-1-*JJU 

^>-2-3JU*>It(900 mg, 2XfMW78%)£f#fc0 

ESIMS m/z: 522(M + H)+ 

(1^4) 1^3"??# £>ft£4-(2-£ p P-4-7JU;*- • 7 x- JUZ $ J )-5-[4-(4-

7MP7i —JU) :y>-2-3JU*> 

It (250 mg, 0.480 mmoL)£ffll\ ^ife0!]11 £ |W]^i(C LT, ^t)273(67. 8 mg 

, 24ft)£?#fc0 

ESIMS m/z: 588(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.15-1.79 (m, 4H 

), 2.05-2.40 (m, 1H), 2.50 (s, 3H), 2.60-2.80 (m, 1H), 2.82-3.10 (m, 

1H), 3.45-3.63 (m, 1H), 4.05-4.25 (m, 1H), 6.30 (s, 1H), 7.06-7.24 (m 

, 7H), 7.40-7.58 (m, 1H), 7.78-8.00 (m, 1H), 8.10 (s, 1H), 8.54 (br s 

, 1H). 

94 

[0332] 4-(2-^7 • •-5-7>'U^- • 7 x ~ J )-5-[4-(4-7Jit • 7 x ~ Jl) 'J 
Vy-1~tlJUfr-JU]-N-(^ V^-itx/-Jl-3-^Jl)-3-/^JHf'J V>~2-X)l> 

KHb^t)274) 
(xjgi) mmms2(Dj:wumbnz>(4,6-vo • P-5-P<tru vy-3-i 
A)l4-(4-yAtnyjL—A)\f*,jVy-1-^)^^Oy >0.00 g, 2.72 mmo 

Os Jktf2-0 P P-5-7JWP7- 'J >(594 mg, 4.08 mmol)££]l\ HMJ1 

(DJL%¥2tmUZ LTs [6-^PP-4-(2-^PP-5-7^tP7xzjl/7$y)-

5-p< 51A tf U Vy-3-4 )l1[4-(4-7 Jit P 7 x " Jl) 'J *>*>-1 —f Jll 0 

y >(910 mg, 70%)^mtco 

ESIMS m/z: 476(M + H)+ 

(XfM2) li 1-et#^>tl£[6-^ P P-4-(2-^7 P p-5-7>/U^-P7x- y 

)-5-p< tf U Vy-3-^i Jl]l4-(4~7 Jit P 7 x " Jl) 'J */>-1—f JU] 

0 J y (643 mg, 1. 35 mmol) ^«yi (DJimt |W]*§(C LT, [4-(2-^7 

P P-5-7 Jit P 7 x - JIT $ y )-6-p< Jltl 7° h-5-p< tf U ^>-3—f JU][ 
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4-(4-7Jl/tP7i-Jl) < Jl]* 0 J ft 

ItSc £&< 

ESIMS m/z: 474(M + H)+ 

[0333] (xg3) JLW-X%btitcl4-(2-0 nn-b-y Jit ny JL—JIJ7^ ;)-§-* Jl 

t 7° S-5-^^JUtf'J ^>-3—fJl/][4-(4-7J^P7x-JU) U ^>-1 —C 

JU]**y ^Wyi©XfM4,h^l*i(CLT. 4-(2-£pp-

5-7J^P7iJ )-5-[4-(4-7i^P7x-JU) U Vy-1~tJl 

7j<-Jl]-3-*^Jl£0'J ^>-2-3JU*>It(600 mg, 2XfMW80%) £f#fc0 

ESIMS m/z: 522(M + H)+ 

(1^4) XfM3-et# b tl£4-(2-^ P P-5-7JU;*- P 7 x ~ $ J )-5-[4-(4-

yjitnyjL-ji) ^>-i-^>/u#->/u]-3-p< J-JIt°u ^>-2-3ju*> 
It(250 mg, 0.480 mmoL)£ffll\ ^JfeflJI1 <h |W]^HtC LT. ^t)274(53.7 mg 

, 19ft)£?#fco 

ESIMS m/z: 588(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.10-1.80 (m, 4H 

), 2.20-2.45 (m, 1H), 2.50 (s, 3H), 2.62-2.82 (m, 1H), 2.90-3.15 (m, 

1H), 3.48-3.68 (m, 1H), 4.18-4.42 (m, 1H), 6.31 (s, 1H), 6.50-6.75 (m 

, 1H), 6.80-7.00 (m, 1H), 7.00-7.38 (m, 5H), 7.45-7.65 (m, 1H), 7.75-

8.05 (m, 1H), 8.28 (s, 1H), 8.59 (br s, 1H). 

n«y 95 
[0334] 5-[4-(4-7J^P7x —Jl) "J Vy-1~t) Jltf—Jl]-N-(j V =¥+tV~Jl~3 

(Jl)-3-*?Jl-4-(2, 3, 5- h U 7MP7iJ ) £°>J Vy-2-3JU* 

yy$ K(jb'n^275) 

(xjgi) mmms2(Dj:wxmbnz>(4,6-vo p P-5-P<^JItru vy-3-i 

Jl)l4-(4-y Jlfny JL-JD^^IJ Vy-1—UlltO J >(1.20 g, 3.27 mmo 

0s Jktf2, 3, 5- h 'J yjlt P T— 'J >(721 mg, 4. 90 mmo I) l\ ^ISte0!|1 

(DJLW-tn^Z LXs [6-^PP-5-^fM-(2,3,5- h 'J yjitnyn—ji 

7$ J ) £°>J Vy-3-^r Jl][4-(4-7Jltuy Ji—Jl) S/V-I-'NU]** 

y >(663 mg , 42ft)£?#fc0 
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ESIMS m/z: 478(M + H)+ 

(TM2) XfM1Tl#^tl^[6-^PP-5-p<5l>'U-4-(2,3, 5- h U 7i^P7i-

>/U7$ J ) tf'J ^>-3—f^][4-(4-7J^P7x -JU) U V-WJU]* 

0 J y (663 mg, 1. 39 mmol) ^«yi (DJimt |W]*§(C LT, [4-(4-7 

At P 7 X -A) u Vy-\-'r JU][6-p< JU;b 7° h-5-p< ^JU-4-(2, 3, 5- h U 

7;U^P7x-jU7$y)t0|J^>-3—r;u]p<^y >(610 mg, 92%)£f#/c0 

ESIMS m/z: 476(M + H)+ 

[0335] (I5|£3) XfM2Tl#^tl^[4-(4-7>'U^P7x-jU)H0^U^>-1—T>/U][6-p< 

;U^7° h-5-p<51>'U-4-(2, 3, 5- h U 7JU:*- P 7 x ~ JU7 $ J ) tl° U Vy-3-'(A 

]p<^y>(610mg, 1.28 mmol) IN, ^ISte0!J1 ©XfM4<h |W]^i(C LT, 5-[4-

(4-7MP7I —A) ^>-1-^>'U#->'U]-3-p<5l>'U-4-(2, 3, 5- h U 7 

MP7x y ) £°>J Vy-2-XJl>fcym(300 mg, 45 %)&1§fc0 

ESIMS m/z: 524(M + H)+ 

(Xig4) xm?i§btlZ5-[4-(4-7Jl>t P 7 x " A) tf* 'J Vy-\ ~t\At<-

)\s1-3-*1-)\s-4-{2, 3, 5- h U 7MP7iJ ) £°>J Vy-2-XAi^y 

It (250 mg, 0.480 mol)^^l\ ^Sfe0!J11 £ |W]^i(C LT, ^t)275(81.8 mg 

, 30%)%mfco 

ESIMS m/z: 590(M + H) + ; 'H NMR (300 MHz, DMS0-d6, D20, 8): 1.00-1.80 ( 

m, 4H), 2.10-2.30(m, 1H), 2.51 (s, 3H), 2.60-2.80 (m, 1H), 2.80-3.20( 

m, 1H), 3.40-3.60 (m, 1H), 4.10-4.30 (m, 1H), 6.29 (s, 1H), 6.50-6.80 

(m, 1H), 7.00-7.40 (m, 5H), 8.32 (br s, 1H), 8.51 (br s, 1H). 

nwy 96 
[0336] 5-[4-(4-7 At P 7 x " A) 'J Vy~1~tl A^-A]-3-/^A-N-(3-/^ 

A-f V ^7 V-A-5-j A)-4-(? JL-AT $ J)¥lJ Vy-2-XAfoyj7^ K( 

^t)277) 

(xjgi) mmms2(Dj:wumbnz>(4,6-vo p P-5-P<^Atru vy-3-i 

A)[4-(4-7Ata7Ji—A)lf*,jVy-1-^A]?(Oyy(300 mg, 0.817 mm 

ol), RX/T-'J y(0. 112 mL, 1. 23 mmo I) IN, HMJ1 (DHW-t 
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LTs [6-0 • • -5-p< ^Jl-4-(7 x - jU7 $ J ) tf U >-3—f JU] [4-(4-7 JU 

;tP7x "JU) ^>-1 —T>/U]p<^y >(290 mg, 84%)£t#/c0 

ESIMS m/z: 424(M + H)+ 

(X^M2) nn-5-?(^)i-4-(y JL-)IT^ s)£0,J Vy-

3--i Jl][4-(4~7 Jit • 7 JL—JI) if* 'J Vy-\~-i Jll^- 0 J >(290 mg, 0.68 

4 mmol)£ffll\ CDXfM3<h|W]^i(C LT, [4-(4-7>/U^ • 7 x " Jl) if 

*;>-i—r;u][6-p<>/u^70h-5-p<51>'u-4-(7x-jU7$ y)t°u y >-3-

-f;u]p<^y >(262 mg, 91 %)%%tc0 

ESIMS m/z: 422(M + H)+ 

[0337] (Xig3) xmri§btl^[4-(4-7)ltU7Ji-)l)£0*ljVy-1—nu][6-p< 

Jit) 7° h-5-yfM-(7x ">/U7$ J ) if'J Vy-3-t)l]>(OSy(260 mg, 

0.617 mmol)£ffll\ ^JfefliJI 0JZ&4t LT, 5-[4-(4-7MP7i-

JI) \f*v Vy-i-tui7i<-Ji]-3-/^ji-4-(y Ji-jir^ y)if'J Vy-2-x 

JU7J\>IH(250 mg, 86%)^rf#/c0 

ESIMS m/z: 470(M + H)+ 

(Xig4) Xm?i§btlZ5-[4-(4-7Jlt • 7 x " Jl) If* 'J *>*>-1 ~t)Jlft-

Jl/]-3-^fJl/-4-(7iJ ) if'J ^>-2-3JU*>It(250 mg, 0.532 mm 

ol)£ffll\ lb^t)277(102 mg, 34%)^mtc 

o 

ESIMS m/z: 566(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.22-1.76 (m, 4H) 

, 1.80-2.03 (m, 1H), 2.28 (s, 3H), 2.47 (s, 3H), 2.57-2.76 (m, 1H), 2 

.78-3.11 (m, 1H), 3.48-3.68 (m, 1H), 3.86-4.42 (m, 1H), 6.66 (s, 1H), 

6.90 (d, J = 7.7 Hz, 2H), 6.93-7.35 (m, 7H), 8.17 (s, 1H), 8.35 (s, 

1H), 12.09 (br s, 1H). 

97 

[0338] 4-(2, b-VO • • 7 x ~ J )-5-[4-(4-7 • 7 x ~ Jl) if* 'J $/>-1-

tJJlTK-Jll-N-C^f V^-itx/-Jl-3-^Jl)-3-/^JHf'J */y-2-ZJlfcy7$ 

KHb^t)281) 
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(I5|£1) HMJ520Xjg1 um b nz> (4, 6-VO • P-5-* tf 'J Vy-3-4 

A)[4-(4-7AtU7 y >(1.20 g, 3.27 mmo 

0$.T/\ 2, 5-VO UUT—'jy (688 mg, 4. 25 mmo I) IN, ^560010X^2 

<h^]*§(C LT, [6-^PP-4-(2,5-^'^PP7x-Jl/7$y)-5-^fJl/b>lJ $/ 

>-3—TjU][4-(4-7>'U^P7x-jU)H0^U^>-1—T>/U]p<^y >(874 mg, 5 

4%)£t#/c0 

ESIMS m/z: 492(M + H)+ 

(XfM2) li 1 "C?# [6-£ P P-4-(2, 5-$/£ P P 7 x = j7 $ y )-5-* 

$/>-3-'f^][4-(4-7J^P7x-JU) ^>-1 —NU]* 0 J > 

(874 mg, 1. 77 mmo I) IN, (ZmM3<h LT, [4-(2, 5-*>*£ P 

P7xzjl/7$y)-6-^J^^ h ^>-3-^ JU][4-(4-7JU^"P 

7 X - Jl) u *>*>-W j\sl* 0 J >©*I£$tl£?#T, & d < 

&©J5jfclCffllNfc0 

ESIMS m/z: 490(M + H)+ 

[0339] (Xig3) XfM2Tl#^tl/c[4-(2,5-y^PP7x-jU7$y)-6-p<jU^70h-5 

$/>-3-'NU][4-(4-7Jl'^P7x- JU) Vy-\-< Jl>]/0 

gMMUDXmtmmz LTs 4-(2,5-^PP7X 

J )-5-[4-(4-7il/^P7x —Jl) >J i/y-1~tl Jlt<-Jll~3-?i 

l^Co 

ESIMS m/z: 538(M + H)+ 

(Xig4) XfM3Tl#^tl/c4-(2, 5-VO PP7 x " JU7$ 7 )-5-[4-(4-7JU* 

P 7 x —Jl) $/>-1-^JJUTK—'J $/>-2-^JUTJN>$0*I 

^«yi1<^*mcLT, ^t)281 (59. 5 mg, 3I*MW12%) 

ESIMS m/z: 604(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.10-1.80 (m, 4H 

), 2.10-2.45 (m, 1H), 2.53 (s, 3H), 2.70-2.83 (m, 1H), 2.98-3.19 (m, 

1H), 3.50-3.65 (m, 1H), 4.15-4.40 (m, 1H), 6.34 (s, 1H), 6.70-7.45 (m 
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, 6H), 7.46-7.60 (m, 1H), 7.80-8.10 (m, 1H), 8.29 (s, 1H), 8.59 (br s 

, 1H), 11.89 (br s, 1H). 

98 

[0340] 4-(^>^>/U7$ J )-5-[3-(4-7i^P7x-A) Tiz^Vy-l-tl A^-A]~ 

3-^^Ukf'J Vy-2-XAfryj7^ K('fb'n^284) 

(HE1) iiS^(Journal of Heterocyclic Chemistry, 1999, 36, p. 953)(C|E 

S©^")i"et#^tl^4,6-y^PP-5-p<5l>'U-=l5l>It(1.00 9, 4.85 mmol) 

4-(/<V^7$y)-6-^PP-5-^ 

=^>11(433 mg, 32%)%%tc0 

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

(TM2) JlWXmbtl^>A-(*yVJiy^ J )-6-^PP-5-p<51>'U-P51>It 

(433 mg, 1.55 mmol), IkZf3-(4-7 At P 7 JL—A) initial(441 m 

g, 2.34 mmol) IN, ^»yi 0X^1 <h IfUHlC LT, [4-(^>^7 $ 7 )-

6-£ p p-5-* t? U Vy-3—f Jl/][3-(4-7 Jl/* P 7 x -Jl/) 7-tz^^V-l-

0 J >(220 mg, 35%)£f#/c0 

ESIMS m/z: 410(M + H)+ 

[0341] (Xjg3) XfM2-et#^tl^[4-(^>^jU7$ 7)-6-^PP-5-^f^t:° U */*>-

3—f JU][3-(4-7JU*P7x-JU):P-tr5l:v?>-1—f JU]p<^y >(85.6 mg, 1.0 

7 mmol)^ffllN% ^Jfe$yi ®l^3<h Ifl^C LT, [4-(^>^jU7$ J )-6-* JU 

^7° S-5-^Jl/kf'J ^>-3—f^][3-(4-7J^P7x ~>/U)7"tf^^>-1—f 

)\z]* $ J y<D%&£.$M%%T, 

ESIMS m/z: 408(M + H)+ 

(Xig4) XfM3Tl# bUtclA-{*yVA7 $ 7 )-6-* At 7° h-5-p< ^JU kf U 

^>-3—f^][3-(4-7J^P7x=JU) Jl/]* 0 J >©Sl£j$ 

^Wyi©XfM4,h^l*i(CLT, 4-(^>^U7$y)-5-[3-(4-7;U 

*P7 JL-A)Tiz^Vy-1-tA7i<-A]-3-/^A£0lJ ^>-2-7JU*>It(2 

08 mg, 2ligTO85%)£t#/c0 

ESIMS m/z: 456(M + H)+ 
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(I3g5) * )-5-[3-(4-7iWP7x -Jl/)7 

Hj-Vy-l-tUl/Tfi—Jl>]-3-^ J-Jl/tfV S/>-2-7JU>!l\>i&(180 mg, 0.390 mm 

ol)£ffll\ HWy2,h^l«(CLT. lb^t)284(54.8 mg, 31%)£t#fc0 

ESIMS m/z: 455(M + H) + ; 'H NMR (400 MHz, DMS0-d6, S):2.53 (s, 3H), 3.3 

0-3.53 (m, 3H), 3.80-3.95 (m, 1H), 4.23-4.35 (m, 1H), 4.50-4.73 (m, 2 

H), 6.95-7.48 (m, 12H), 8.05 (s, 1H). 

mmm 99 
[0342] 4-(3-7 • • 7i-^7$ J )-5-[3-(4-7;U* • 7 x —Jl/) 7if^Vy-1-tl Jl/ 

#"JU]-3-p<^Hi0'J Vy-2-XJl/fry7$ KHb^t)285) 

(XfM1) iiS^(JournaI of Heterocyclic Chemistry, 1999, 36, p. 953)(C|E 

S©^")iTl#^tl^4,6-y^PP-5-p<51>'U-=l51>It(480 mg, 2.34 mmol) 

, M3-'?PP7-IJ >(300 mg, 2. 34 mmol) ©X^2<h il*i 

IC bZs 6-^ • P-4-(3-^ P • 7 xzj|/7$ ̂  )-5-^ f 

ESIMS m/z: 297(M + H)+ 

(XfI2) li 1 Tl# b Utdo-0 P P-4-(3-7 P P 7 x-JI/7 $ * )-5-* ̂ Jl/~ 

^»J98<DX^2h|W]iUcUT. [6-7 P P-4-(3 

-7 P P 7 x —Jl/7 $ J )-5-* ̂ JU t? U ^>-3—T JU][3-(4-7 JU* P 7 x-Jl 

)7"tf5l^>-1—TJU]*^* >(302 mg , 2X*MW30%)£?#fc0 

ESIMS m/z: 430(M + H)+ 

[0343] (X*M3) XfM2Tl#^tl^[6-7PP-4-(3-7PP7x-JU7$ y)-5-*^JU 

tf U t/>-3-"T JU][3-(4-7>/U*P7 x ~JU)7lf5L^>-l-^f JU]* 0 J >(302 

mg, 0.700 mmol)^Jfe$!J1 CDXfM3<h |W]^i(C LT, [4-(3-7PP7x 

J )-6-^Jl/t>-f h -5-*^JUtf'J $/>-3->Ol/][3-(4-7JU*P7x ~ 

Jl/)7-tr>^>-1-T JU]* * 7 >©*I£mtl£?#T. d £&< &©£ 

ESIMS m/z: 428(M + H)+ 

(XfI4) XfM3Tl#^tl/c[4-(3-7 P P 7 x ~ JUT7 $ 7 )-6-* 7° h-5-p< 
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Vy-3-'fJl/][3-(4-7J^P7x0 J 7 

^Wyi©XfM4,h^l*i(CLT. 4-(3-^PP7 X"JU7$ 

y )-5-[3-(4-7iWP7x^ 

7-2-7JU*7l£(226 mg, 2lgJ|X^68ft) £?#fc0 

ESIMS m/z: 476(M + H)+ 

[0344] (XfM5) XfM4-et#^tl^4-(3-^PP7x-JU7$ y)-5-[3-(4-7MP7 

Ji-)U)Tiz^Vy-1-tlJU7i<-JU]-3-/^)U£0lJ ^7-2-7JU*7lt(200 mg, 

0.420 mmol)£El\ ^MM2t |W]^HtC LT. ^t)285(70.4 mg, 35%)£f# 

tC o 

ESIMS m/z: 475(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 2.46 (s, 3H), 3.50 

-3.70 (m, 1H), 3.78-3.94 (m, 1H), 4.00-4.18 (m, 2H), 4.42 (t, J= 6.6 

Hz, 1H), 6.75-6.89 (m, 1H), 6.90-7.00 (m, 1H), 7.00-7.08 (m, 1H), 7.1 

5-7.60 (m, 7H), 8.42 (s, 1H), 8.61 (s, 1H). 

100 

[0345] 3-x^JU-5-[4-(4-7 JU* P 7 x ")l) tf* 'J Vy~1~tl JU^-JU]-N-(^ 7 dp 

VV-Jl-3->NU)-4-(o- h J) £°>J Vy-2-XJl>fcy7$ KHb^t)28 

7) 

(XfMD £itK(B*aS<b^afe, 1974, 48, p.507Hc§E*6(M}£-et#£>tl£ 

2-x51,lU-3-*dp7/><7^7:7*x—h(10.7 g, 44.2 mmol)£ffll\ 

% iiS^(JournaI of Heterocyclic Chemistry, 1999, 36, p. 953)(CIE®CD73 

lUtd LTs 4,6-^PP-5-x^U"=i^7il(5.50 g, 54ft)£?#fc0 

ESIMS m/z: 220(M + H)+ 

(JLffi.) XfM1Tl#^tl^4,6-y^PP-5-x5l>'U-P5l>It(5.5 g, 23.7 mm 

oi)£Ei\ mmmoT-wtmrnzLT. (4,6-^PP-5-x^jueu^v 

-3—nU)[4-(4-7JU*P7x-JU)£><'J:77-W,/U]*^y 7(10.0 g, M 

mmzmtco 
ESIMS m/z: 381(M + H)+ 

[0346] (I5|£3) XfM2Tl#^tl^(4,6-y^PP-5-x51>'Hl0 U ^7-3—f JU) [4-(4-7 
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)\/f • 7 JL—JV) \f* ') JU]* 0 J >(432 mg, 1.14 mmol), JkZf o-

hJU-T ^>(159 mg, 1.48 mmol) ^«yi (DJLW-t LT, [6-

^••-5-ifJH-(o- h J) if1) ^>-3—f,/U][4-(4-7,lU*P7x 

-A) if* >) r JU]* o J T, d ttz.< 

ESIMS m/z: 452(M + H)+ 

(Xig4) T.m-e%iotltcl6-t • P-5-ifJk4-(o- h U J17 $ 7 ) tf ') ^>-

3—T JU][4-(4-7>/U* • 7 x - JU) U ^>-1 —C JU]* 0 J y(0%. 

HMJ10Xg3^:|f|^tC LT, [5-x51>'U-6-p<>/U^70h-4-(o-h IUU 

7$ 7 ) tf'J ^>-3—fJl/][4-(4-7J^P7x —Jl) if*x) Vy-\-'HU]*^ 

ESIMS m/z: 450(M + H)+ 

[0347] (Xig5) Ig4Tf# [5-1^1,-6-* 7 S-4-(o-S V)\,7$LJ)\fV 

Vy-3-^i JU][4-(4-7JU* • 7 x - JU) U ^>-1 —f JU]* 0 J V©Sl£j$ 

^ISte^yiCDXfM4<h|W]^i(C LTs 3-if J1/-5-[4-(4-7J^P7I-

JU) \f*x) ̂ >-1-^>'U#->'U]-4-(o- h J) if'J Vy-2-xji>fcyM(4 

00 mg, 3ligTO71%)£t#/c0 

ESIMS m/z: 498(M + H)+ 

(Xig6) X&5?i§btlZ3-J:TJl>-5-[4-(4-7Jl>t • 7 x " )l) if* ') Vy-\ 

JU]-4-(o- h J ) if') ̂ >-2-7JU*>It(400 mg, 0.803 mm 

ol)£ffll\ ^Wyi1«h^l*i(CLT. lb^t)287(191 mg, 42ft)£?#fc0 

ESIMS m/z: 564(M + H) + ; 'H NMR (400 MHz, DMS0-d6, 8): 1.21 (t, J = 5. 1 

Hz, 3H), 1.30-1.70 (m, 5H), 2.24 (s, 3H), 2.60-2.90 (m, 2H), 3.11-3. 

28 (m, 2H), 3.50-3.60 (m, 1H), 3.80-4.08 (m, 1H), 6.31 (s, 1H), 6.75-

7.00 (m, 1H), 7.00-7.80 (m, 9H), 7.97 (s, 1H), 8.52 (br s, 1H). 

WJ 101 
[0348] 5-[4-(4-7Jl/tP7i —Jl) If*1) V ^)U-4-(p- h ') 

A**V) If') Vy-2-X)lfcy7^ KHb^t)289) 
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(i5gi) HMJ52©xjgi TI# n* (4,6-vo • p-5-* tr u ^>-3--r 
JU)[4-(4-7>'U*P7x->/U)t0^lJ^>-1-^>'U]*^y >(3. 00 g, 8.17 mmo 

0^1,4-^*^^X41 mDlZfeMLs 3-*Jl>tl70 h 7°P H°* >I£* ̂ U(1.1 

mL, 9.8 mmol), h 'J X(V*yV 'J ^'yTiz h y)V)^=jVO A(0) (374 mg, 

0.408 mmol), 4, 5-7 x " JU*X7 7 )-9, 9-*/* ^^>^>(4 

73 mg, 0.817 mmol)RZJi^:M'lz->OA(5.32 g, 16.3 mmoO^rJPx., S^~F6. 

5 mmsmLtc„ Mtx 

£ U 3-(4-^7 p p-5-[4-(4-7 JU* P 7 x ~ )l) 'J Vy~]~tl JU^-JUl~3 

-* ?-)i tr u ^>-2--r JU51*) 7°p tr* *iMt 

2>Z.£&< %.<D&lfclzm^t£o 

ESIMS m/z: 451(M + H)+ 

[0349] (TM2) XfM1Tl#^tl/c3-(4-^PP-5-[4-(4-7>'U*P7x-JU)t0^lJ^ 

>-I-^JU# - JU]-3-P< tf u vy-i-4 Ji^t) 7°p tr* 

$tl£THF(30 mLHc^U tert-7" hK(917 mg, 8. 

17 mmoQ^JPx., 7jO£T. 15 ftmMWLtc0 J5J^;Fb^tHCf£fflj^b7>^-

0 ATK^^JPA.S L/CO 

T?$£j£U M^lET®iLfco U h^77 

•f — (£ P P^JUA/* 0 J -JU=1/0-10/1)"effM Us (4-£ P P-6-* 7° 

h-5-p< tf U ^>"3—r )l) [4-(4-7 JU* p 7 x " JU) U ^>-1 —f JU] 

**yv(2.71 g, 2lgJ|X^91ft)£?#fco 

ESIMS m/z: 365(M + H)+ 

(Xig3) JLW-Zm b tl%> (4-£ P P-6-p< JU;b 7° h-5-p< kf 'J ^>-3—f JU 

)[4-(4-7>'U*P7x-JU)t0^lJ^>-1—TJU]p<^y >(2.23 g, 6.11 mmol) 

^ISte0!J46(Z)XfM3(h|W]^i(C LT, 4-^PP-5-[4-(4-7i^P7x-

i/y-2-XA^yy^ K(633 mg, 

25%)%mtc0 

ESIMS m/z: 412(M + H)+ 
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(XfM4) li3-e?#£ft£4-£ • P-5-[4-(4-7 JU* P 7 x ~ JU) U ^ >-1 

^>-2-7JU*>:P$ K(326 mg, 0.791 mmol)£ 

^MW3(DTM\ (h|Wl^i(C LTs 4-^PP-5-[4-(4-7MP7XZ^) 

$;>-i-^ju/K-ju]-N,N-tr^(4-* s**>'C/*>Mi,)-3-*^ukrij *>* 

>-2-7JU*>:P$ K(299 mg, 58%)£f#/c0 

ESIMS m/z: 652(M + H)+ 

[0350] (Xig5) Iig4Tl#^ft£4-^PP-5-[4-(4-7JU*P7x-JU)tV<'J^>-1 

-^JU/K-JU]-N,N-tT^(4-* S^>'C/*>Ml/)-3-*31JUkriJ ̂ >-2-7JU*> 

j7 $ K(22. 9 mg, 0.0350 mmo I) ̂ DMA(0. 70 mL)(C}§||?Ls P~0 U SJ—JK19. 0 

mg, 0.176 mmo^ A(34. 3 mg, 0.105 mmo I) £riQx.% 80°CT8 

mmsmLtc0 
-ettl±lL/co M^IETSSL 
fco ^;t^:^IXHPLC(WatersttM XBridge™) CFt h - h U JU/0. 05% h U 7JU 

*PMt7K;§)S)"effMLs 5-[4-(4-7J^P7X-JU) $/V-1-2JJU<K 

-JU]-N, N-tT*(4-* h ̂ >^>^U)-3-p< ̂ U-4-(p- h U tl° "J V 

y-l-XA-foyj7^ K(14. 0 mg, 55%)*%tc0 

ESIMS m/z: 724(M + H)+ 

(Xig6) Xjg5-ef#e>ni>5-[4-(4-7 JU* P 7 x " )l) 'J vy-\ -tlJltf-

JU]-N, N-tT*(4-* h * */*>*/&)-3-* ^JU-4-(p- h U tl° 'J */y-

2-X)l^yT^ K(17.9 mg, 0.025 mmol)£ffll\ ^MW%G)TM3£. |W]*§(C 

LTs ^t)289(8.6 mg, 72%)£f#/c0 

ESIMS m/z: 484(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.24-1.53 (m, 2H), 

1.65-1.88 (m, 2H), 2.29-2.31 (m, 3H), 2.40 (t, J = 12.2 Hz, 1H), 2.52 

-2.56 (m, 3H), 2.62-2.80 (m, 1H), 2.98-3.17 (m, 1H), 3.52 (t, J = 10. 

7 Hz, 1H), 4.53-4.70 (m, 1H), 5.37 (s, 2H), 6.76 (d, J = 6.8 Hz, 2H), 

6.96-7.07 (m, 3H), 7.09-7.15 (m, 3H), 8.34-8.39 (m, 1H). 

SISS0O 102 
[0351] 3--? p p-5-[4-(4-7)Wn7i-;H fcV«') ->*>-l-;tj;u<K=;u]-4-[4-( I- 'J 
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J]kf'j Vy-2-xjifoyj7^ K(lb^rt)29i) 

(Xjg 1) MMWS(DX.m. 1 xm b tl Z> 3, 4- V o • • -5- [4- (4- 7 Jl t • 7 X -

)l) ^>-1-;bJU#-JU]-N,N-£X(4-p< h^>^>^U) tf'J ̂ >-2-7. 

K(114 mg, 0.169 mmol), RXf4-( h 'J 7)lt • * T-'J >( 

41.0 mg, 0. 254 mmo I) ^ISte0!J78(Z)XfM2(h|W]^i(C LT, 3-^PP-5-[ 

4-(4-7J^P7X-^) JU]-N,N-tT7.(4-* 

>^U)-4-[4-( h U 7JU*P*51>'U)7x 7 ]H°U ^ >-2-7JU*>:P 

$ K (112 mg, 83ft)£?#fc0 

ESIMS m/z: 797(M + H)+ 

(XfM2) Xg1 -C?#£>ft£3-£ P P-5-[4-(4-7JU* P 7 x ~ JU) U ^ >-1 

JU]-N,N-tT7.(4-* S^>'C/$/JU)-4-[4-( h U 7JU* P * ̂ JU) 7 

x J ]£°'J Vy-2-X)l^yT^ K (112 mg, 0.140 mmol)£ffll\ M 

MJ780Xg3^:|f|^tCUT. ^t)291(59.4 mg, 76ft)£?#fc0 

ESIMS m/z: 557(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.28-1.52 (m, 2H), 

1.73-1.85 (m, 2H), 2.58-2.69 (m, 1H), 2.92-3.07 (m, 1H), 3.48-3.63 (m 

, 2H), 4.22-4.36 (m, 1H), 5.26 (s, 2H), 6.99 (t, J = 8.8 Hz, 2H), 7.0 

3-7.09 (m, 2H), 7.16 (d, J = 8.8 Hz, 2H), 7.19-7.22 (m, 1H), 7.63 (d, 

J = 7.8 Hz, 2H), 8.29 (s, 1H). 

n«y 103 
[0352] 5-[3-(4-7J^P7x-JDTiz^Vy-l-tlV^rVV—Jl-3 

NU)-3-*^U-4-(o- h J ) H°'J Vy-2-X)\s-foyyiz KHb^t)292 

) 

(XfM1) iiS^(JournaI of Heterocyclic Chemistry, 1999, 36, p. 953)(C|E 

M(Dj5)£Xi§ibtl&4, 6-^ P P-5-p< P51>It(2. 00 g, 9.66 mmol) 

, RXfo- hJU-f ^>(1.55 g, 14. 5 mmo I) (DHW-t |W]*§(C L 

Xs 6-?PP-5-^fJH-(o- h J )-^^yl&(D%^$M%:%X, 

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



WO 2014/084330 180 PCT/JP2013/082127 

(X*i2) XfMm#£>tl/c6-^PP-5-*^JU-4-(o- h ') A7 < J )-P ̂ >11 

<Dffi£$tl£THF(30 tnL)(C^Us * >(4. 5 mol/L vlf 

AH — 'TAWM., 20 mL, 90 mmo I) 7>C>PTS 2B#P^1:}£ U/C0 

mL)^Ja^s T^iu 6-^nP-5-^JH-(0-h 

(•<_ ^ /c0 

ESIMS m/z: 291(M + H)+ 

(X*I3) IfM2-et# £ tl/c6-^7 pp-5-^ ̂ ;i>-4-(o- S 'J AT $ 7 ) - P 51 >@£ 

^WJ1©X^i3«hlWl«(CUTs 6-pOU£7°h-5-* 

^JU-4-(o-S 

ESIMS m/z: 289(M + H)+ 

[0353] (X*S4) IfI3Ti#^tl/c6-y;i/^7°K-5-*^^-4-(o-K'J^7$ y)-P^ 

ym*^A(Dm3ii$M%mi\ mMmoumtmrnzLx, 5-(*h^>£ 
;U#-;U)-3-p<50U-4-(o-MJ,/!//7^ y) t0|j ̂ >-2-7JI>*>lt(1.80 g, 4 

I*iW55%) £?# fc0 

ESIMS m/z: 337(M + H)+ 

(X^5) Xjg4-e#e>ni>5-(* Sdr^^Jl/7K-;i>)-3-*^;U-4-(o-K'j;!//7 

$y)t°U^>-2-;UU*>lf(520 mg, 1. 55 mmo I) 

LT, 6-(N--f V^r-9-y—JU-3->r;U7JU7 7 ̂ -010-5-* ̂ JU-4-(o- h 'J JU 

7$y)"P^>$*^K500 mg, 80ft) £?#£«, 

ESIMS m/z: 403(M + H)+ 

(X5g6) XfI5Tl#£>ft£6-(IW Jl/TJU? JU)-5-* 

^;i>-4-(0- K y)-P^>11*^^(1.00 g, 2.48 mmol)£ffll,\ M 

«!]51<5DXfM5<h|W]*§(CLTs 6-(N—T V ^y-V-A-Z-J AXA7 7 =f( A)~ 

5-^^>/U-4-(o-h * )-P^>lt(126 mg, 13%)£f#fc0 

ESIMS m/z: 389(M + H)+ 

(X*M7) X*M6Tl#>bft£6-(fW V ^r+l-'/-AS-^f AXA7 T ^E-f A)-5~* 
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3-JI/-4-(o- h 'J J ) — P ̂ >$(100 mg, 0.27 mmol) ^Ste0J98 

(DumtmmzLx, ^^292(33.3 mg, 25%) 

ESIMS m/z: 552(M + H) + ; 'H NMR (300 MHz, CD30D, 8):2.29 (s, 3H), 2.50 ( 

s, 3H), 3.70-3.90 (m, 2H), 4.00-4.27 (m, 2H), 4.40-4.60 (m, 1H), 6.25 

(s, IH), 6.80-6.90 (m, IH), 7.00-7.18 (m, 4H), 7.20-7.40 (m, 3H), 8. 

20-8.35 (m, 2H). 

HJ&0B 104 
[0354] 3-lf;h5-[4-(4-7J^P7x =JU)£°*'J vVdr 

V-V-)i-3-^()i)-4-{y JLy)t?>j Vy-2-x)Uftyy< K(lb^ti29 

3) 

(XfM1) HiteW 00CDX^2T1# b tl&(4, 6-y £ P P -5-x?1 Jl/ tl° 'J ^ V-3--T 

JU)[4-(4-7Jl/*P7x ~JU) :y>-1—f JU]* ̂  y >(800 mg, 2.10 mmo 

Ds W7-UX293 mg, 3.15 mmol)gM@]WXm2£fflffilZLr 

s [6-^ PP-5-x^>lU-4-(7 JL-A7$;)£°>J V >-3—f JU][4-(4-7 )lt P 

7x-JU)£X'J v>"WJU]*^y >(761 mg, 83%)f#fc0 

ESIMS m/z: 438(M + H)+ 

(X^2) X^1 T# tl£ [6-^ P P-5-x^J[/-4-(7 x - Jl7 $ y ) tf 'J ^>-

3—f Jl/][4-(4-7Jl/*P7 x ~JU) :v>-W JU]* £ y >(761 mg, 1.53 

mmol)£ffll\ MMMKDJimtmmz UT, [5-x^;U-6-p<>/U^70 K-4-( 

71 -JU7$ y ) tl° U ^>-3—fJU][4-(4-7Jl/*P 7 x~JU) > -1 - -f 

ji/]*#y >0liMf£d<h&<ft(Dj*cstcm^tco 
ESIMS m/z: 436(M + H)+ 

[0355] (X5|£3) XfI2Tl#^tl/c[5-x51>'U-6-*;U^70h-4-(7x-Jl/7$y)H0|J 

$/>-3-'T JU][4-(4-7JU* P 7 x- ;U) 'J Vy-\-< JU]* 0 J >®I1M 

$l£EV,\ UT, 3-X^JU-5-[4-(4-7;U*P7x-

JU) y>-1-^)M'-^]-4-(7iZ^7$ y) tf'J ̂ >-2-7JU*>St© 

ESIMS m/z: 484(M + H) + 
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(Xg4) Ig3Tf#e>ftfc3-l^l,-5-[4-(4-7 JU* • 7 x " Jl) 'J V>~1 

-t)Jlrf=Jl]-4-(7 JL J ) t°'J 

. ̂ Wyi1«h^l«(CLT. ^t)293(23.3 mg, 3XfMW6%)£?#fc0 

ESIMS m/z: 550(M + H) + ; 'H NMR (300 MHz, DMS0-d6, D20, 8): 0.80-2.10 ( 

m, 8H), 2.50-2.80 (m, 1H), 2.90-3.80 (m, 4H), 3.90-4.30 (m, 1H), 6.30 

(s, 1H), 6.90-7.50 (m, 9H), 8.10 (s, 1H), 8.30 (s, 1H). 

105 

[0356] 3-I^U-4-(3-7 JU* P-2-* J-Jl? x ~ J )-5-[4-(4-7 JU* • 7 x ~ 
)D vy-i-tui^-jil-n-H V^-VV-JI-3—01) eu vy-2-xji 
*>7$ KHb^t)294) 
(xgi) ^«yi 00©i5i£2-ef# e> ft& (4,6-y^ • p-5-x^u tf u ^>-3—r 
)Dl4-(4-7 Jltn? JL—)l)¥*lJ Vy-l-j Jl]* 0 J >(800 mg, 2.10 mmo 

Os RXf3-y )lt P-2-p< U >(394 mg, 3.15 mmo I) l\ ^56011 

(DJL%¥2tmUZ LTs [6-£ • P-5-X51>'U-4-(3-7>'U* P-2-* f^7x-

y ) tf'J ^>-3-^ JU][4-(4-7JU*P7x- JU) U ^>-1—HU]* 

0 y >(750 mg, 83ft)£?#fc0 

ESIMS m/z: 470(M + H)+ 

(Xg2) Ig1 •£?#£>ft£[6-£ P P-5-if JM-(3-7 P-2-^ f ;i/7 i 

y ) tf'J ̂ >-3-^ JU][4-(4-7JU*P7x- JU) U iy>-1—TJU] 

p<^y>(750 mg, 1. 60 mmo I) l\ ^56011 (DTM3t. |W]^i(C LT, [5-X 

fJk4-(3-7J^P-2-^f;i/7iy )-6-p<>/U^70 h tf'J ̂ >-3—f 

JU][4-(4-7JU* P 7 X - JU) U V-W JU]* 0 y 

s IttlTfa ££&<&© JSJfclCffllNfco 

ESIMS m/z: 468(M + H)+ 

[0357] (Xjg3) T.W--^%btltcib-JL^-)l-4-{3-y)ltU-2-^^-)iy JL ~)17^ J 

)-§-*)lt\~J h tf'J ^>-3-^ JU][4-(4-7JU*P7x- JU) U ^>-1 —C 

JU]**y ^Wyi©XfM4,h^l*i(CLT. 3-i^U-4-( 

3-y)itu-2-?(^)iyjL-)i77<y)-5-[4-(4-y)ituyjL-)i) t?*'j $/ 
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>-1 -ajutf-ju] tf'J ̂ -2-;uU*>It©ffi£j5£t)£t#T, d £%; 

oxo^mzm^tco 
ESIMS m/z: 516(M + H)+ 

(I*M4) XfM3-et#^tl/c3-x51>'U-4-(3-7>'U*P-2-p<51>'U7x 7 ) 

-5-[4-(4-7JU*P7x -JU) JU] tf'J ̂ >-2-7JU*> 

^Sfe0!J11 <h|W]^i(C LT, lb^t)294(28.2 mg, 3l*MJ]X 

ESIMS m/z: 582(M + H) + ; 'H NMR (300 MHz, CD30D, 8): 1.10-2.30 (m, 8H), 

2.27 (s, 3H), 2.55-3.30 (m, 4H), 3.55-3.70 (m, 1H), 4.05-4.30 (m, 1H 

), 6.31 (s, 1H), 6.70-6.85 (m, 1H), 6.97-7.10 (m, 3H), 7.11-7.30 (m, 

3H), 8.01 (s, 1H), 8.31 (s, 1H). 

106 

[0358] 3-^PP-5-[4-(4-7^tP7xz^)-4-^ 'J JU] 

-4-(i-7 JL—JWO p 7°P y) tf •; Vy-2-xjifoyj7^ KMb-n*9 

5) 

(1*3=1) 4, 5,6- h 'J ^pp-p 51 >11x^^(0.400 g, 1.57 mmo O^.t/1-7 

x-JU*/^P7°P/^>7$>(0.291 mL, 2.36 mmol)££]lN% mfe0U44CDIg 

1<h^]*§(C LT, 5, 6-VO P P-4-(1-7 JL—JWO P 7°P $ J )-P 51 

>11x^^(0.438 mg, 79%)£f#/c0 

ESIMS m/z: 351(M + H)+ 

(1*3=2) X*M1"et#^tl^5,6-y^PP-4-(1-7x-JUi>^P70P 7 

)-p^ >11x^^(0.438 g, 1.25 mmol)£ffllN% ^»y51 (DJLW-t 

LT, 5-^PP-6-p<>/U^70h-4-(1-7x-JUi>^P70P t°>/U7 $ 7 )-P 51 

>Itx^JK370 mg, 85ft)£?#fc0 

ESIMS m/z: 349(M + H)+ 

(X*M3) X*M2-et#^tl^5-^ P P-6-p< Jlti 7° h-4-(1-7 x - P 7°P 

y)"P^ >11x^^(0. 370 g, 1. 06 mmo I) IN, ^»y51©X*M 

3<h |W]*i(C LT, 3-^7 P P-5-(x h JU)-4-(1-7 x - JUVO P 7° 
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• J ) H°'J ^>-2-7JU*>It(285 mg, 68%)*k%tc0 

ESIMS m/z: 397(M + H)+ 

[0359] (Xig4) I5g3-ef#e>ft£3-£PP-5-(i 

VO P 7°P tfJUT7$ J ) tf U ,v>-2-7v>'U^>It(280 mg, 0.706 mmol)£:^K\ 

s ^ISte0!J2(h|W]^i(C LTs 5-^PP-4-(1-7x-JUi>^P70P y)-6-

7JU7 T7 >$x^JK226 mg, 81%)£f#/c0 

ESIMS m/z: 396(M + H)+ 

(Xg5) XfM4-et#^tl^5-^PP-4-(1-7x-JUi>^P70P tfJUT7$ 7 )-6-

7JU7 T7 ^E'f JU—P 51 >1^x^^(225 mg, 0. 568 mmo 1) l\ ^5600510 

I*M5«h^]*§(C LTs 5-^PP-4-(1-7x-JUi>^P70P $ 7 )-6-7JU 

7 T7 ^E'f JU—P ^>1^(210 mg, ^fiftj) £?#fco 

ESIMS m/z: 368(M + H)+ 

(Xg6) XfM5-et#^tl^5-^PP-4-(1-7x-JUi>^P70P >0-6-

7Jl> 7 7f-f JU—P^> 1^(53. 0 mg, 0.144 mmol), ^.t/WO2003/05336HC|E 

ii©^&"C?#£>ft£4-(4-7 JU* P 7 x ~ JU)-4-* 'J 

9.6 mg, 0.202 mmol)£El\ ^«yi (DJlW £ |W]^tC LT, ^t)295(38.6 

mg, 48 %)&1§fc0 

ESIMS m/z: 559(M + H) + ; 'H NMR (400 MHz, CDC l3, 8): 0.93-1.15 (m, 1H), 1 

.34-1.60 (m, 3H), 1.60-1.76 (m, 3H), 1.90-2.01 (m, 2H), 2.21-2.55 (m, 

1H), 2.63-2.78 (m, 1H), 2.80 (s, 3H), 4.16-4.46 (m, 1H), 5.28 (s, 2H 

), 6.34 (s, 1H), 7.02 (t, J = 8.6 Hz, 2H), 7.06-7.14 (m, 2H), 7.16-7. 

25 (m, 3H), 7.28-7.42 (m, 2H), 7.90 (s, 1H). 

107 

[0360] 3-0 P P-4-0-7 x —)W? P 7°P J )-5-(4-7 x ~ JUtf * 'J Vy-\ 

tf'j Vy-2-xA^yy^ KHb^t)296) 

1060XfM5-et# b tl& 5-0 P P -4- (1 - 7 x ~ )V *> 0 P 7° P tfJU T $ 

>0-6-3JU7 7;E'NU—=^>$(53.0 mg, 0.144 mmol), Jktf4~7 x ~JUtf 

^>(32.5 mg, 0.202 mmol)£El\ HMJ1 (DT.W £ LT, 4k£> 
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^296(15.1 mg, 21%)£?#fc0 

ESIMS m/z: 511 (M + H) + ; 'H NMR (400 MHz,CDCl3, 8): 0.94-1.12 (m, 1H), 1 

.18-1.35 (m, 1H), 1.35-1.47 (m, 1H), 1.47-1.65 (m, 3H), 1.65-1.85 (m, 

3H), 1.99-2.15 (m, 1H), 2.37-2.51 (m, 1H), 2.92-3.08 (m, 1H), 4.45-4 

.61 (m, 1H), 5.26 (s, 2H), 6.34 (s, 1H), 7.06-7.15 (m, 4H), 7.17-7.24 

(m, 2H), 7.27-7.31 (m, 2H), 7.35 (t, J = 7.7 Hz, 2H), 7.96 (s, 1H). 

108 

[0361] 3-0 • P-4-0-7 x —)W0 • 7°P J )-5-(2H-3. t?P l*y x/7 =? > 

-3,4'V>]~V—< JltlJltf-Jl) H°'J Vy-2-X)lfry7$ K 

97) 

106©I*M5-et# b tl& 5-0 P P -4- (1 - 7 x ~ )V V 0 P 7° P I7 $ 

7 )-6-7JU7 JU—0 mg, 0.144 mmol), JktflW-X t°P I* 

>y7^>-3,4'-H°^U *;>](38.2 mg, 0.202 mmol)£ffll\ ©XfM 

1 £ |W]^i(C LTs ^t)297(27.4 mg, 35%)£?#fc0 

ESIMS m/z: 539(M + H) + ;1H NMR (400 MHz, CDC l3, 8): 0.85-1.08 (m, 1H), 1. 

30-1.96 (m, 9H), 2.67-3.00 (m, 1H), 3.94-4.17 (m, 2H), 4.32-4.59 (m, 

1H), 5.29 (s, 2H), 6.35 (s, 1H), 6.78 (d, J = 8.2 Hz, 1H), 6.87 (t, J 

= 7.0 Hz, 1H), 6.96 (d, J = 7.2 Hz, 1H), 7.09-7.19 (m, 3H), 7.29 (d, 

J = 7.7 Hz, 1H), 7.38 (t, J = 7.7 Hz, 2H), 7.99 (s, 1H). 

WJ 109 
[0362] 4-(4-i/7 7 7 iJ )-5-[4-(4-7i^P7x-A) >J *Jy-\ 

;u]-N-(>r v^-y-y—JU-3-'< A)-3-^3-A ¥ u vy-2-xjiftyj7^ K( 

jb^298) 

(xgi) mmms2(Dj:w umbti& (4,6-vo p P-5-P< tr u vy-3-i 

JU)[4-(4-7JU*P7x-JU)t°^lJ:y?>-W>'U]*^y >(300 mg, 0.817 mm 

ol), $ J *y V— h 'J JK193 mg, 1. 63 mmo I) l\ MMMMDI 

mtmBZ LTs 4— {2—^7 p p-5-[4-(4-7 JU* P 7 x ~ )l) 'J Vy-\~t) 

JUij<-JU]-3-/ Vy-4-^r JUT ^ y}*yx/- F 'J A(232 mg, 63%) £ 
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mtc o 
ESIMS m/z: 449(M + H)+ 

(XfM2) li 1 Tl# £> ft£4-{2-£ p p-5-[4-(4-7 JU* • 7 x ~ JU) U ^ 

^>-4—h UM179 mg, 

0.399 mmol)£El\ ^«yi (DJLW>£ LT, 4-{5-[4-(4-7JU* • 7 

x - A) u vy--\-tuitf-)iy2-?( jiti 7° h-3-p< ^ A tf u ^>-4—r JU 

7$ y}^>V-h UJK150 mg, 84ft)£f#fc0 

ESIMS m/z: 447(M + H)+ 

(Xg3) XfM2Tl#^tl^4-{5-[4-(4-7>'U* • 7 x " )l) 'J 

2-/Jltl 7° h-3-p< ^)\y tf U ^>-4—r JU7 $ J }*y V- h U M150 

mg, 0.336 mmol)^ife$yi ©IfM4<h IW^itC LT, 4-(4-:> 7 J 7 i — 

7 )-5-[4-(4-7J^P7i-JU) Vy-\~t) )V^—)V\-3-^ )V 

£°ijisy-2-7JU*>l£(130 mg, 78ft)£?#fc0 

ESIMS m/z: 495(M + H)+ 

[0363] (Iig4) XfM3Tl#^tl^4-(4-*/7y 7x 7 )-5-[4-(4-7>'U*P7 

x"JU)H°^U U ^>-2-7JU*>l£(84 mg, 

0.170 mmol)£ffll\ ^Sfe^yi 1 £ |W]^i(C LT, ^t)298(86.1 mg, 90%)£f# 

tC o 

ESIMS m/z: 561 (M + H) + ; 'H NMR (400 MHz,DMS0-d6, 8): 0.89-1.12 (m, 1H), 

1.31-1.80 (m, 3H), 2.17-2.37 (m, 1H), 2.43 (s, 3H), 2.60-2.82 (m, 2H 

), 2.84-3.15 (m, 1H), 4.19-4.53 (m, 1H), 6.14 (s, 1H), 6.73 (d, J = 8 

.2 Hz, 2H), 6.83-7.03 (m, 1H), 7.09 (t, J= 8.8 Hz, 2H), 7.17-7.38 (m, 

1H), 7.58 (d, J = 8.6 Hz, 2H), 8.11-8.22 (m, 1H), 8.22-8.37 (m, 1H), 

8.63-8.83 (m, 1H). 

WJ 110 
[0364] 5-[4-(4-7Jl/tP7i —Jl) U Vy-1-tl )ltf-)l]-4-(4-7 )lt • 7 x ~ 

Jl>7$ J)-3-?l3LJl>-N-(3-?l3LJl"<( HU) tf'J Vy-2-X)\s-fo 

yy$ KHb^t)299) 
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(i5gi) HMJ52©xjgi xm bnz> (4,6-vo • p-5-* tr u *>*>-3->r 
JU)[4-(4-7JU*P7x=JU)t?'*lJ$/>-1-'Nl/]**>' >(400 mg, 1.09 mmo 

Os &TM-7JU* • T— 'J >(181 mg, 1. 63 mmo I) l\ ^Iife0!l10Ig2<h 

LXs [6-0 • P-4-(4-7>lU* • 7 x —JUT $ J )-5-* t? 'J Z?>-3 

rJU][4-(4-7>'U*P7x-JU)t0^lJ^>-1—TJU]*^y >(420 mg, 87%) 

£?#fc0 

ESIMS m/z: 442(M + H)+ 

(TM2) Ig1"C?#£>ft£[6-£ • P-4-(4-7J^P7iJ )-5-*^ 

JUtf'J ^>-3—fJl/][4-(4-7J^P7x-JU) $/>-1-'HU]* 0 J >(4 

20 mg, 0. 950 mmol)^5te$!J1 0Ig3<h|W]^i(C LT, [4-(4-7 JU* • 

7 i-JU) ^>-1—fJl/][4-(4-7J^P7x7 )-6-p< 7° h 

-5-* ?-)i tf u ^>-3-r * y >©*i£$ti£?#T. & d t# < & 

ESIMS m/z: 440(M + H)+ 

[0365] (I5|£3) XfM2Tl#^tl/c[4-(4-7>'U* • 7 x " JU) U *>*>-W JU][4-(4 

-7 JU* • 7 x - )17 $ y )-6-* 7° h-5-p< t? U $/>-3—f JU] * 0 J 

LT. 5-[4-(4-7JU*P7X 

—JU) $/>-1-^JJUTK—JU]-4"(4-7JU*P7X ~>/U7$ 7 )-3-p< tf 

U *>*V-2-*JU*>$©i|fi£$tl£?#T. d 

o 

ESIMS m/z: 488(M + H)+ 

(Xg4) Xjg3-ef#e>nfe5-[4-(4-7 JU* • 7 x " JU) "J ^>-1-^JU#" 

JU]-4-(4-7 JU* • 7 x " $ 7 )-3-* tf U ^>-2-7JU*>It©7|fi£ 

^«y7KZmM4<h^]*mcLT. lb^t)299(46.9 mg, 3l*MW 

14%) Jk%tco 

ESIMS m/z: 584(M + H) + ; 'H NMR (300 MHz, DMS0-d6, D20, 8) :1.20-1.80 (m 

, 4H), 2.10 (s, 3H), 2.40 (s, 3H), 2.60-2.80 (m, 1H), 2.90-3.10 (m, 1 

H), 3.30-3.50 (m, 1H), 4.00-4.20 (m, 2H), 6.00 (m, 1H), 6.80-6.90 (m, 
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2H), 7.00-7.40 (m, 6H), 8.10 (s, 1H). 

£%0!l 111 
[0366] 5-[4-(4-7 JU* • 7 x "A) 'J Arf^Al-3-/ TA~N-(3-* 

A< V^TV-AS-J A)-4-(P-h y)^>-2-TJU*>:P$ K( 

lb^t)300) 

(Xig1) HMJ520Xjg1 T?f# (4, 6-*>*£ • p-5-* ̂ A tf U *>*>-3->r 

JU)[4-(4-7>'U*P7x->/U)t0^lJiy>-1-^>'U]*^y >(400 mg, 1.09 mmo 

Os JkTfp- KJU'f :y>(174 mg, 1. 62 mmo I) l\ ^5te$!]1 (DTMZt: |W]^i(C 

LTs [6-^PP-5-p<51>'U-4-(p- h J ) tf'J $/>-3—f JU][4-(4-7,iU 

*P7x-JU)t°^U^>-1—TJU]*^y >(440 mg, 91%)£f#/c0 

ESIMS m/z: 438(M + H)+ 

(Xg2) I*Mm#£>tl£[6-^PP-5-p<^U-4-(p- h U y)t°U *>*>-

3—TJU][4-(4-7>'U*P7x-JU) t°^'J iy>-1—fA]/OJ >(440 mg, 1.00 

mmol)££]l\ ^ISte^!J1 ©XfM3<h|W]^i(C LT, [4-(4-7JU* P 7 x ~ A) 

u *>*>-1—< AIIG-* A ti? K-5-P<51>'U-4-(P- K y) H°U y >-3-^ 

JU]* 0 J >©Sl£j$!$l£?#T, 

ESIMS m/z: 436(M + H)+ 

[0367] (I5|£3) XfM2Tl#^tl/c[4-(4-7>'U*P7x-JU)H0^U^>-1—TJU][6-* 

JU;b 7° h-5-p< ^JU-4-(p- h U 7 ) t° U ^>-3—f JU]* 0 J >©*!£$ 

HMJ10Xjg4^|f|^tC bXs 5-[4-(4-7JU*P7x-JU)tf^'J 

*>*>-1-2jJl/<K=JU]-3-*^l/-4-(p- h y) t°'J ^>-2-7JU*>It© 

WMt& Z £t£ < 
ESIMS m/z: 484(M + H)+ 

(Xg4) T.W>X%btltcb-iA-{A-y At P 7 x " A) 'J *>*>-1 -tlATK-

A]-3-/TA-4-(p- h 'JA7$S)£0lJ 

s ^M\W1(DT.mtW\mz{,X, lb^t)300(39.7 mg, 3I*MW10%)£?#£: 

o 

ESIMS m/z: 580(M + H) + ; 'H NMR (300 MHz, DMS0-d6, D20, 5): 1.10-1.80 (m 
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, 4H), 2.10-2.30 (m, 1H), 2.13 (s, 3H), 2.22 (s, 3H), 2.42 (s, 3H), 2 

.50-2.70 (m, 1H), 2.90-3.10 (m, 1H), 3.30-3.50 (m, 1H), 3.90-4.30 (m, 

1H), 6.15 (s, 1H) 6.70-6.80 (m, 2H), 7.00-7.30 (m, 6H), 8.10 (s, 1H) 

WJ 112 
[0368] 4-(3,4->y7J^P7x J )-5-[4-(4-7J^P7i —Jl) U Vy-

1 -tuitf-ji^-t^ji-N-tt-t^jij V^TV-JI-B—(JI) tf'j Vy-2-x 

fofcy-rs. K(^b^30D 

^»y80©iig3-et#e>ti£4-(3,4-VyjitnyjL -JIJ7^ J)-5-[4-(4-

yjitnyjL-ji) Vy-i-tuni<—Ji]-3-/^jniolj Vy-2-xjifcy 

It (240 mg, 0.48 mmoL)£ffll\ HMJ71 ©Ig4£ |W]^HtC LT. <b^tl301 (5 

7.0 mg, 20ft)£?#fco 

ESIMS m/z: 602(M + H) + ; 'H NMR (300 MHz, DMS0-d6, D20, 8) :1.25-1.85 (m 

,4H), 1.92-2.00 (m, 1H), 2.28 (s, 3H), 2.48 (s, 3H), 2.62-2.80 (m, 1H 

), 2.80-3.21 (m, 1H), 3.42-3.59 (m, 1H), 3.95-4.36 (m, 1H), 6.68 (s, 1 

H), 6.70-6.82 (m, 1H), 6.90-7.04 (m, 1H), 7.04-7.49 (m, 5H), 8.50 (s, 

1H). 

nwy 113 
[0369] 3-0 • P-4-(4-£ • • 7 JL—JIT7 $ 7 )-5-[4-(4-7 JU* • 7 JL—JI) 'J V 

y-\-t>Jitf-Ji]¥lJ vy-2-xji^yy^ KHb^t)302) 
(xg 1) mMwmii 1 xm e> n&3,4-v0 • • -5-[4-(4-7 JIt • 7 x -
JD vy--\-tuitf-Jiyn,n-£x(4-?( K^Pv*yvji) tf'j vy-2-7, 

K(90. 0 mg, 0.134 mmol), JkXJ>4~0 • • I7— 'J y (25. 6 mg, 0.20 

1 mmol)£ffll\ ^M\W8(DlL%W2tmUZLX, 3-^PP-4-(4-^PP7I 

J )-5-[4-(4-7J^P7I —Jl) U S/y-1-tiJl7$=Jl]-N, N-tT 

F^is^yVjD^Wy^-xjifcyj7^ x, mm 
t%>£.£&< IZINfco 

ESIMS m/z: 763(M + H)+ 
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(TM2) li 1 • • -4-(4-£ • • 7 x - 7 )-5-[4-(4-7 

JU* • 7 x " )l) U N-kT*(4-* h 

tf'J ̂ >-2-7JU*>:P$ HMJ780Xjg3^|f|^tCU 

T, ^t)302(41.8 mg, 2lg®$60%)^ffco 

ESIMS m/z: 523(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.26-1.36 (m, 1H), 

1.41-1.55 (m, 1H), 1.75-1.84 (m, 3H), 2.59-2.69 (m, 1H), 2.86-3.00 (m 

, 1H), 3.47-3.56 (m, 1H), 4.22-4.33 (m, 1H), 5.32 (s, 2H), 6.97-7.04 

(m, 3H), 7.05-7.12 (m, 4H), 7.36 (d, J = 8.8 Hz, 2H), 8.19 (s, 1H). 

114 

[0370] 4-(5-7"fe51>'U-2-* ̂ )iy JL—JIJ7 ^ J )~3~0 • P-5-[4-(4-7 JU* • 7 x ~ 

A) u vy-\-ajutf-ju] tf'j Vy-2-x)\sfryy$ KHb^t)303) 

di 1) MMWsox.m. 1 xm b n&3,4-v0 • • -5-[4-(4-7 JIt • 7 x -
)D ^>-I-^JU#->'U]-N,N-^X(4-P< tf'j vy-2-7, 

K(60.0 mg, 0.089 mmol), RXf\-{3-~F ̂  JJI~)V) 

x^y>(20.0mg, 0.134 mmo I) ^#600780111=2 <h |W]^i(C LT, 4-( 

^>/U7 x - 7 )-3-£ • P-5-[4-(4-7 JU* • 7 x ~ Jl) 

tf ij *>• > _ 1 _ % j i ̂  - j i ] _N, N-- tr x (4•- * K ^ $/ •^ > v) u) tf1 j v y -2•- x J u 

*>7$ K(59.1 mg, 84ft)£f#fc0 

ESIMS m/z: 785(M + H)+ 

(TM2) X^ri§btl^4-(5-Tiz^)l-2-/^)U7 JIJ )-3-^PP 

-5-[4-(4-7 JU* P 7 x " JU) U ^V-1-^JU^-JU]^, N-kT*(4-* h * 

V*yV)\s)^)Vy-2-X)\s-fcyyil K(59.1 mg, 0.075 mmol)£ffll\ 

0O780lH=3<h LTs <b^tl303(28.5 mg, 70ft)£?#fco 

ESIMS m/z: 545(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.25-1.31 (m, 1H), 

1.36-1.58 (m, 1H), 1.70-1.84 (m, 2H), 1.88-2.10 (m, 1H), 2.43 (s, 3H) 

, 2.54-2.62 (m, 1H), 2.58 (s, 3H), 2.98 (br s, 1H), 3.68 (d, J = 12.7 

Hz, 1H), 4.15 (d, J = 12.7 Hz, 1H), 6.88 (br s, 1H), 6.98 (t, J = 8. 

8 Hz, 2H), 7.10 (dd, J = 5.9, 7.8 Hz, 2H), 7.37 (d, J = 7.8 Hz, 1H), 
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7.59 (s, 1H), 7.74 (d, J = 7.8 Hz, 1H), 8.05 (s, 1H). 

iWJ 115 
[0371] 5-[4-(4-7MP7I ~JU)-4-* $/>-1-^jJU<K^JU]-3-* ̂ -)V 

-4-(o- h "J J ) k°'J K('fb'n^304) 

(i5gi) ^JfeW03©ig4T?#e>ft£5-(* K^^^JU#^;U)-3-*51JU-4-( 
o- h J ) tf'J y>-2-7JU*>It(0.220 g, 0.650 mmoL)£ffll\ MM 
m2tmmtz LT, 5-^fJk6-XJl,7 7t<iM-(0- h J )-z\^y 
it*mmtz>z.tt£<^am^c^/co 
ESIMS m/z: 336(M + H)+ 

{JLffl) Ig1-C?#£ftJfc5-*?LJl/-6-.XJU7 7f^M-(o- K 'J J) — 

mMMMCDJimtmmizLz, 5-*^u 
-6-7JU7 7f^M-(o- h y )-=l51>@t(0.133 g, 2lgJ|X^ 63% 

) ^rt#/co 

ESIMS m/z: 322(M + H)+ 

(Xig3) xmri§btl^>5-?(^A-6-XA7y^^A-4-(o- h J)-
=l51>It(44.0 mg, 0.137 mmol), ^t/WO2003/05336HC|E®©^)i-et#btl 

^>4-(4-y J[/f • 7 JL—)\/)-4-^ h \f* 'J V V±^It±m(44. 0 mg, 0.178 mm 

ol)£ffll\ ^Wyi©Ig1«h^l*i(CLT. 'fb'n^304(38. 0 mg, 54 %)£?#£ 

o 

ESIMS m/z: 513(M + H) + ; 'H NMR (400 MHz,DMS0-d6, 8): 1.40-1.94 (m, 4H), 

2.17 (s, 3H), 2.39-2.64 (m, 1H), 2.41 (s, 3H), 2.84 (s, 3H), 3.04-3. 

22 (m, 1H), 3.22-3.30 (m, 1H), 3.75-3.94 (m, 1H), 6.78-6.92 (m, 1H), 

6.96-7.12 (m, 2H), 7.12-7.26 (m, 3H), 7.29-7.44 (m, 4H), 7.50-7.69 (m 

, 1H), 8.08 (s, 1H). 

116 
[0372] 3-p< ^U-5-(2H-X t°P [^> V'7 ^ >-3,4' -'J */>]-!' —f )lt> 

)-4-(o- s <j vy-2-xA^yy^ K(^ti305) 

HJiS^yi 1501^2-??# b tlZ 5-0 • P-6-7JU7 7f^H-(o- h 
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y)-^ >11(44.0 mg, 0.137 mmoL)£ffll\ ^MJ830Xjg51 |W]*§(C LT 

, ̂ ^305(42.7 mg, 63%)£#/c0 

ESIMS m/z: 493(M + H) + ; 'H NMR (400 MHz,DMS0-d6, <5 ): 1. 43-1. 87 (m, 4H), 

2.20 (s, 3H), 2.43 (s, 3H), 2.78-3.15 (m, 1H), 3.36-3.47 (m, 2H), 3.7 

9-3.95 (m, 1H), 4.37 (dd, J= 25.4, 9.1 Hz, 2H), 6.76 (d, J= 8.2 Hz, 1 

H), 6.82-6.94 (m, 2H), 7.05-7.14 (m, 2H), 7.14-7.29 (m, 3H), 7.38 (s, 

2H), 7.56-7.73 (m, 1H), 8.12 (s, 1H). 

117 

[0373] 3-^ • P-4-(3-^ • • 7 x7 )-5-[4-(4-7,lU* P 7 x-JU)-4-p< h 

KHb^t)306) 

(XfMD 4, 5, 6- h 'J OUU — =l51>It(2. 00 g, 8.83 mmol), $.t/3-^7 P P 7 

~'jy( 1.70 g, 12.0 mmol)£El\ ©Xg2<>: LT, 5,6-^^ 

• P-4-(3-^PP7x"JU7$ UStSc 

ESIMS m/z: 317(M + H)+ 

(XfM2) li 1 X%btltcb, 6-VO • P-4-(3-^7 P • 7 x —Jl>7 $ J ) ~ =1 

mmmMOT-mtmmzisTs 5,6-*^PP-4-(3 

-^7PP7x"JU7$ tmMt&Z-t 

ESIMS m/z: 331(M + H)+ 

(XfM3) Xg2Tl# b tltcb, 6-VO P P -4-(3-£ P P 7 x ~)V T $ J ) — P 51 

^ISte0!J1 ©XfM3(h|W]^i(C LTs 5-^7PP-4-(3 

-^7 p p 7 x " $ J )-6-* 7° K - P 51 

ESIMS m/z: 329(M + H)+ 

[0374] (X*M4) Xg3-et#^tl/c5-^7PP-4-(3-^7PP7x-JU7$ 7 )-6-p< Jl/^ 7° 

^Wyi©Xg4,h^l*i(CLT. 3-^7 

P P-4-(3-^ pp7izJl/7$ J )-5-(* JU) tf U S/V-2-7JU 
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ESIMS m/z: 377(M + H)+ 

(Xg5) Xg4-et#^tl/c3-^PP-4-(3-^PP7x-JU7$ y)-5-(p< h^p 

tfj ^«y2<h^*mc L 

Xs 5-0 P P-4-(3-£ P P7iJ )-6-7JU7 7 ̂ E-f JU-P 

mwktzzttz< ̂ ©i^c^/co 
ESIMS m/z: 376(M + H)+ 

(Xg6) T.%^5X%bUtc5-0 P P-4-(3-^ P P 7 x - 7 )-6-7JU7 7 

^-rJU-p^ym* ?ji><Dm±i$yo%mt\ ©ig5£ ifunic LT. 
5-^7 P P-4-(3-^ P P 7 Xy )-6-7>>'U7 p^>lt(0.105 

g, 6l|lJR$12%)^ffco 

ESIMS m/z: 362(M + H)+ 

[0375] (I5g7) xm6Xm^tl^)5-Oan-4-(3-Oany X-JUT< y)-6-XJU7 y 
P^>It(52. 0 mg, 0.144 mmol), &tfWO2003/05336HC§Eii©^ 

T?f#e>ni>4-(4-7JU*P7x-JU)-4-* h U ^>J^ItJ^(45. 9 mg, 

0.187 mmol)£ffll\ ^«yi (DJlW t |W]^tC LT, ^tl306(32. 6 mg, 41% 

)*mtc o 

ESIMS m/z: 553(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.64-1.85 (m, 2H), 

1.90-2.04 (m, 2H), 2.23-2.71 (m, 1H), 2.94 (s, 3H), 3.31-3.51 (m, 2H) 

, 3.98-4.09 (m, 1H), 5.57-5.67 (m, 2H), 7.00-7.11 (m, 4H), 7.14 (s, 1 

H), 7.17-7.23 (m, 1H), 7.25-7.34 (m, 3H), 8.12 (s, 1H). 

118 

[0376] 3-0 P P-4-(3-£ P P 7 x ~ AT < J )-5-(2H-3. t?P l*y x/7 =y >-3,4' - tf 

*lJ */y]-V-'(AtlA^-A) H°'J Vy-2-XAfryj7^ KHb^t)307) 

^MW\\l<DJLWoX%t>tl%>5-0 P P-4-(3-^ P P 7 x - 7 )-6-7. 

AO 7 "E-i A— P ̂ >1^(52. 0 mg, 0. 144 mmo I) IN, ^M$\%3(DTM5 £_ 

IHHlC LT, <b^tl307(16.1 mg, 21 %)£?#fc0 

ESIMS m/z: 533(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.46-1.91 (m, 4H), 
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2.08-2.53 (m, 1H), 3.02-3.19 (m, 1H), 3.48-3.61 (m, 1H), 3.87-4.23 (m 

, 1H), 4.29-4.41 (m, 2H), 5.44 (s, 2H), 6.82 (d, J = 8.2 Hz, 1H), 6.9 

2 (t, J = 7.0 Hz, 1H), 7.02-7.15 (m, 4H), 7.15-7.21 (m, 1H), 7.22-7.2 

8 (m, 1H), 7.35 (t, J = 7.9 Hz, 1H), 8.21 (s, 1H). 

WJ 119 
[0377] 3-^ • P-4-(3-^ • • 7 xJ )-5-(4-7 x ~ )l> 'J Vy-\ -JjJI/tls 

-A) tf'j Vy-2-x)\sfryy$ Kdb^t)308) 

HMJ117©Ig6-C?#£>ft£5-£ • P-4-(3-^ • • 7 X - y )-6-7. 

JU7 mg, 0.310 mmol), &tM-7 x ~ 'J */>( 

58.9 mg, 0.370 mmol)£ffll\ ^«yi (DJlW t LT, 4bl^t)308(43. 

0 mg, 28%)&mfc0 

ESIMS m/z: 505(M + H) + ; 'H NMR (300 MHz, CD30D, 8):1.45-2.20 (m, 5H), 2 

.60-2.80 (m, 1H), 3.00-3.20 (m, 1H), 3.50-3.70 (m, 1H), 4.00-4.30 (m, 

1H), 6.95-7.12 (m, 1H), 7.13-7.40 (m, 8H), 8.28 (s, 1H). 

120 

[0378] 3-0 • U-4-(5~0 • P-2-* ̂ U7 xJ )-5-(4-7 x ~ JUtf * 'J Vy-

1 -tuu^-A) tf'j Vy-2-x)\sfryy$ Kdb^t)309) 

(li 1) 4, 5, 6- h 'J Ouu — =l51>It(2. 50 g, 11.0 mmol), RXfS~0 nn-2 

>(2.37 g, 16. 6 mmol) M1foW<DT.m.2tmWZ[,T 

, 5,6-9'^ • P-4-(5-^ • P-2-y f Jl/7 xzjl/7$ J ) — =l 

ESIMS m/z: 331(M + H)+ 

(TM2) li 1 X%btltcb, 6-VO • U-4-(5-0 • P-2-* ̂ JU7 x ~ 

= ^Wyi030Xg2,h^l*i(CLT. 5,6-^ 

• p-4-(5-£ P U-2-/x - J ) -

?#"C, 

ESIMS m/z: 345(M + H)+ 

(Xg3) TM2X%btltc5, 6-VO P P-4-(5-£ pp-2-^ ̂ JU7 x ~ 
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^wyitfmi3<hmmcuT, b-o 
• P-4-(5-^ • P-2-p< ^JU7 X - J )-6-/At) 7° h-Pf->It* 

*k%X, *iiif £ d £ t£ < ftoJxJ^N(Cm ^ tco 

ESIMS m/z: 343(M + H)+ 

[0379] (Xg4) Ig3'et#'btl/c5-^PP-4-(5-^PP-2-p<^>'U7x-;U77$ y)-6 

-* 7° h^P »0yi 0Ii4t m§(C L 

T, 3-^PP-4-(5-^PP-2-*51>'U7x-JU77$ y)-5-(* h =*r v 2J JUAK— 

JU) tr>J v>-2-xjufcyM(Dm±j$%$:mr, mmtzz t&< 

ESIMS m/z: 391(M + H) + 

(XfI5) Ig4Tl# b tltc3-0 P P-4-(5-£ p p-2-p< ̂ AD x ~ AT $ J )-5 

-(* nwy2^ 
[pl*I(C UTS 5-^ P P-4-(5-^ p p-2-p< ^>/U7 x - 7 )-6-7JU7 7 =£ 

-f^-p^Vlt* ̂>>1/(1.00 9, 5X^lW35°/o)^t#/c0 

ESIMS m/z: 390(M + H)+ 

(1*16) Ig5Tl#<?tl£5-^ PP-4-(5-^PP-2-^fJl/7xzjl/7^y)-6 

-7JU7 — P^VSf/^JKl.00 g, 2.56 mmo 1)3; ^Ste0J51(Z) 

I*M5<h^]*§(C IT, 5-^PP-4-(5-^PP-2-yfJ[,7xZ^7$ y)-6-7> 

;U7 7;E-r>'U-P51>It(220 mg, 23%)%%tc.0 

ESIMS m/z: 376(M + H)+ 

[0380] (X5g7) I^6Tl#ibtl^5-^PP-4-(5-^PP-2-^^>lU7x-JU7$ y)-6 

-7JU7 JU-P^>I£(90 mg, 0.240 mmol)£ffll\ HJfeW 19£|f|JilC 

UT, lb^t)309(29.2 mg, 23%)^%tc0 

ESIMS m/z: 519(M + H)+; 'H NMR (300 MHz, CD30D, 5): 1.40-2.00 (m, 4H), 

2.01-2.30 (m, 1H), 2.27 (s, 3H), 2.60-2.85 (m, 1H), 3.00-3.30 (m, 1H) 

, 3.60-3.85 (m, 1H), 4.10-4.25 (m, 1H), 7.10-7.45 (m, 8H), 8.12 (s, 1 

H). 

S8WJ 121 
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[0381] 3-0 • JL—Jiy ^ J )-5-[4-(4-7JU*P 7 x —A) 'J V 

y-i -tiAtf-Al^v Vy-2-xAfryj7^ K(^b^3i0) 

(I5|£1) MMM48(DJiWzm >btl^[4-(4-y At P 7 X - A) 'j *jy-\-

-f A~\ (4, 5, 6- h 'J 0 P P tf 'J Vy-3-^i A) * 0 J y (400 mg, 1.03 mmol), jk. 

Xf4-JL^-A~F— 'J y (186 mg, 1. 53 mmo I) IN, ^56011 (DTM.lt. |W]^i(C L 

Xs [5, Q-i/O P n-4-(4-Ji^LAyjL—AJ7^ J ) tf'J ^>-3—f JU][4-(4-7 

JU*P7x-JU)t°^U*;>-1—(Alto; >(387 mg, 79%)£f#/c0 

ESIMS m/z: 472(M + H)+ 

(Xg2) li 1 Tl# tl£ [5, 6-^^ P n-4-(4-JL?-A7 x " $ 7 ) tf U V 

y-3-4 A]\.4-{4--J Atuy JL—A)£*^Vy-\-< A]*0 J y {381 mg, 0 

.820 mmol)££]l\ ^JfefliJI (DJL^3t LT, [5-^PP-4-(4-lf Jl/7 

x J )-6-p<>/U^70 h t°'J ^>-3—TJU][4-(4-7>'U*P7x-JU) tf^ 

u vy-\-4A~\* o J ym^m^nx, mmtzz. t&< &<D&fcizm 
l^Co 

ESIMS m/z: 470(M + H)+ 

[0382] (1^3) JimXi§>btltc[5-0nn-4-(4-j:TA7 Ji-AJ7^ J)-6-?lAt> 

7° h t°'J ^>-3—TJU][4-(4-7>'U*P7x- JU) tf^ U ^>-1—f JU]* 0 J > 

^Wyi©Xg4,h^l*i(CLT. 3-^PP-4-(4-x^U7 

x J )-5-[4-(4-7i^P7x ~JU) tf^ U Vy-1-tl Atf-A] tfU $/ 

ESIMS m/z: 518(M + H)+ 

(Xg4) JLM3X%btltc3-0 P P-4-(4-x51>'U7x7 )-5-[4-(4-7 

AtnyjL-A) H°^'J Vy-1-t)Arf=A]£0lJ ^>-2-7JU*>It(196 mg, 

0.374 mmol)©i|fi£$tl£El\ |W]^HtC LT. ^t)310(5. 8 mg, 3 

IgW)^|/c0 

ESIMS m/z: 517(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8): 1.05-1.20 (m, 3H) 

, 1.31-1.91 (m, 5H), 2.56-2.73 (m, 3H), 2.75-3.05 (m, 1H), 3.75-4.20 

(m, 2H), 6.96-7.31 (m, 8H), 7.60 (br s, 2H), 8.19 (s, 1H), 8.65 (br s 
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, 1H). 

122 

[0383] 3-0 • P-5-[4-(4-7 JU* P 7 x ~ A) 'J Vy-1~tl Aii<—A]-4-[2-/ 

JU-5-( h u yAtn?(^A)y JL-AJ7^ y]H°U Vy-2-xjifoyj7^ Kdb 

^311) 

(Xjg1) mMM48(DJiWzm >btl^[4-(4-y At P 7 X " A) 'j *jy-\-

-f A~\ (4, 5, 6- h 'J 0 P P tf 'J Vy-3-^i A) * 0 J y (400 mg, 1.03 mmol), jk. 

Xf2-?i ?-A-5-( h 'J 7 At P * ̂ ~A) T — 'J > (276 mg, 1. 54 mmo I) 

mmmoT-mtmmz.LT. {5,6-^PP-4-[2-P<^U-5-(KU7JU*P 

^f^)7i J ] tf'J $/V-3-'NU}[4-(4-7Jl'*P7x- JU) ^ U ^ 

>-1—fJU]* * y >(400 mg, 74%)£f#/c0 

ESIMS m/z: 526(M + H)+ 

(TM2) JlWZm^n^{5,6-VOnn-4-l2-?i^A-5-( h U 7JU*P*^ 

A)7 JL -AT^ J ] t°'J ^>-3—TJU}[4-(4-7>'U*P7x- JU) tf'* U ^>-1 

-'f JU]* 0 * >(400 mg, 0. 762 mmo I) ^56011 ©XfM3<h |W]^i(C LT 

, {5-^PP-6-^J^^h-4-[2-yfJk5-( h U 7Atn*3LA)7JL—A77 

$ y]t°u ̂ >-3—r;u}[4-(4-7>'u*P7x -A) ^>-1—nu]* o J 

y<D%&£.$M%% X. ft WktZ>Z.tt£ < 
ESIMS m/z: 524(M + H)+ 

[0384] (Xg3) Jimxm tltc {5-0 a U-6-?i A tl X F-4-12-?i^A-5-(F'J7 A 

tP^fJl/)7xy ] tf'J $/V-3-'NU}[4-(4-7Jl'*P7x-JU) tf'* 

u^>-wju]*^y ^wyiam^^mcLT. 3 

-0 P P-5-[4-(4-7 JU* p 7 X - A) >J i/y-l-tlA7K—A]-4-[2-* ^A 

-5-( h U 7AtU/^A)7Ji—AT^y]£0lJ Vy-2-XA-foyt 

ESIMS m/z: 572(M + H)+ 

(Xg4) JLW>Z%btltc3-0 P P-5-[4-(4-7 At P 7 x ~ A) U */>-! 

-tlAii<—A]-4-[2-/^A-5-( h U 7JU*P*51>'U)7xy ] t°U ^ 
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>-2-;uU*>It©ffi£j5£t)£fflL\ ^«y2<h^]*mcLT. ^^311(10.0 

mg, 3lSJR$ffl^|fc0 

ESIMS m/z: 571 (M + H) + ; 'H NMR (400 MHz, CD30D, D20, 8):1.40-2. 10 (m, 

5H), 2.34 (s, 3H), 2.60-2.78 (m, 1H), 2.80-3.10 (m, 1H), 3.50-3.70 (m 

, 1H), 4.00-4.20 (m, 1H), 6.90-7.10 (m, 2H), 7.15-7.30 (m, 2H), 7.48-

7.65 (m, 3H), 8.13 (s, 1H). 

123 

[0385] 3-0 • •-4-[4-(^7>'U*P* h 7 x ~ AT $ J ]-5-[4-(4-y At • 7 

x ~A) £°*ij Vy-1 -t)Arf=A]£°<J V>-2-XAfc>7$ KHb^t)312) 

(Xjg1) MMM48(DJlWem >btl^[4-(4-y At • 7 x " A) >J *>*>-1-

-f A~\ (4, 5, 6- h 'J 0 • • tf 'J Vy-3-^i A) * 0 J y (400 mg, 1.03 mmol), jk. 

Xf4-(Vy At U ^ 'J >(245 mg, 1. 54 mmo I) IN, ^56011© 

LT, {5,6-V0UU-4-[4-(V7AtU?l h^i>)7 ̂ —AT 

$ y]t°U Vy-3-j A}l4-(4-y At ny JL-A) Vy-\-< Alto J 

>(415 mg, 79%)£f#/c0 

ESIMS m/z: 510(M + H)+ 

(Xg2) JL^Xj§<btl&{5,6-VO UU-4-[4-(V7AtU?l h^>)7x" 

J ] tf'J Vy-3-^( A} L4-(4-y At ny JL-A) tf'* U ^>-1—HU]* 

<£y>(415mg, 0. 840 mmo I) IN, ^56011 (DTM3£_ |W]^i(C LT, {5-0 • 

• -4-[4-(:y7,lU*P* h^ri>)7x7 ]-6-p<>/U^70 h tf'J ^>-3—f 

JU} [4-(4-7JU* • 7 X - JU) tf'* U ^>-W JU]* 0 J >©Sl£j$!$l£?#X 

ESIMS m/z: 508(M + H)+ 

[0386] (Xg3) JLW-X%btltc{5-0 • P-4-[4-(^ 7JU* • * h ̂ :>) 7 x ~ JU7 

$ 7 ]-6-P<>/U^70 h t°'J ^>-3—TJU}[4-(4-7>'U*P7x- JU) tf'* U $/>-1 

-^u]**y>©*i£$ti£ffli\ ^»yi©xg4,h^i*i(cLT. 3-^7• •-

4-[4-(^7>'U*P* h^ri>)7x J ]-5-[4-(4-7JU* • 7 x-A) tf 

^ U ^>-1-^JU#"JU] tf'J *>*V-2-*JU*>$©i|fi£$tl£?#T. 
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ESIMS m/z: 556(M + H)+ 

(Xg4) HW>X%btltc3-OUU-4-\_A-{Vy JltU^ K =£*» 7 x " JUT7$ 

J ]-5-[4-(4-7i^P7x -JU) tf'*1; JU] tf'J ̂ >-2-7JU 

^Sfe0!J2<h |W]^i(C LT, <b^tl312(62. 0 mg, 3lg 

W21%)£*§/c0 

ESIMS m/z: 555(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8):1.35-1.98 (m, 5H) 

, 2.60-2.80 (m, 1H), 2.83-3.25 (m, 1H), 3.45-3.55 (m, 1H), 3.89-4.23 

(m, 1H), 7.05-7.40 (m, 9H), 7.50-7.70 (m, 2H), 8.24 (s, 1H), 8.76 (br 

s, 1H). 

124 

[0387] 3-0 P P-4-(5-£ P P-2-p< ̂ Jl? x ~ J )-5-[4-(4-7 JU* P 7 x ~ Jl 

)-4-* h^>t°'*|jVy-i-tuitf-Ji]vy-2-xjifryj7^ KHb^t)3 

13) 

^Jfe#J120©Ig6-C?#£>ft£5-£ P P-4-(5-£ P P-2-p< ̂ Jiy JL-JIJ7^ 

J )-6-7JU7 7 ^E'f Jl — P ̂ ->$(58. 0 mg, 0.154 mmo I) IN% ^1560!) 106 

©1^6^*11^ LT, <b^tl313(42.3 mg, 48%)£f#/c0 

ESIMS m/z: 567(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.64-1.85 (m, 2H), 

1.96-2.04 (m, 2H), 2.32 (s, 3H), 2.45-2.82 (m, 1H), 2.95 (s, 3H), 3.4 

3-3.58 (m, 2H), 3.97-4.09 (m, 1H), 5.46-5.64 (m, 2H), 6.76 (s, 1H), 6 

.96 (s, 1H), 7.06 (t, J = 8.6 Hz, 2H), 7.11-7.24 (m, 2H), 7.31 (dd, J 

= 8.6, 5.4 Hz, 2H), 8.02 (s, 1H). 

125 

[0388] 3-0 P P-4-(5-£ P P-2-p< ̂ Jl? x ~ J )-5-[3-(4-7 JU* P 7 x ~ Jl 

)ym-Vy-\-tuitf-Jil^v Vy-2-xjiftyj7^ Kdb^rt)3i4) 

MMW2Q(DJl&67:i§ibtl&5-0 P P-4-(5-£ P P-2-p< ̂ Jiy JL-JIJ7^ 

J)-6-XJl?7f(Jl==l3Lym(9d mg, 0. 24 mmo I) IN, mfe0!|98CDI 

g2<h^]*mcLT, <b^tl314(4.9 mg, 4%)£f#/c0 
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ESIMS m/z: 509(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8):2.29 (s, 3H), 3.70 

-3.80 (m, 1H), 3.85-4.00 (m, 2H), 4.10-4.20 (m, 1H), 4.40-4.60 (m, 1H 

), 7.00-7.20 (m, 2H), 7.20-7.32 (m, 3H), 7.33-7.43 (m, 2H), 8.22 (s, 

1H). 

126 

[0389] 4-(2, 5-i/7i^P7i —J )-5-[4-(4-7JU* • 7 x ~ Jl) ¥* 'J $/>-

1-tUl^-Jl]-3-^^Jl-N-(3-^^Jl-f V^TV-JIS-T Jl) If "J *;>-2-x 

JU*>7$ KHb^t)315) 

^MW5(DTM3Xmbn^>4-{2, 5-^7 Jit • 7 x " JIT < J )-5-[4-(4-

7 Jit • 7 x " Jl) If'* 'J V y-1-t) Jltf-JU]-3-/ ̂ Jl e <J */>-2 -XJlfcy 

It(240 mg, 0.470 mmol)£El\ mmiWWJimtmmzLX. 4b^t)315( 

19.7 mg, l%)%%tc0 

ESIMS m/z: 602(M + H)+; ^ NMR (400 MHz, CD30D, 8): 1.30-1.70 (m, 4H), 

2.10-2.35 (m, 1H), 2.28 (s, 3H), 2.49 (s, 3H), 2.50-2.70 (m, 1H), 2. 

90-3.10 (m, 1H), 3.40-3.60 (m, 1H), 4.10-4.30 (m, 1H), 6.56 (s, 1H), 

6.60-6.80 (m, 2H), 6.80-6.90 (m, 2H), 7.00-7.20 (m, 3H), 8.07 (s, 1H) 

127 

[0390] 4-(2,4~V~7 Jit • 7 i-JI/7 $ * )-5-[4-(4~7 Jit • 7 x —Jl) tf'*'J *Jy-

\~i2Jl^-Jl'\-3-^^-Jl-W-{3-^^-Jl^ V^TV-Jl-5-'T Jl) If'J Vy-2-x 

JlfryTS K(ib^316) 

(Xjg1) ^Wy52©Xg1 xm ̂  tl&(4, 6-VO • P-5-p< ?Jl tf U Vy-3-^f 

Jl)[4-(4-7Jltn 7 X —Jl) If* <J Vy-1-J Jl]^ 0 J >(400 mg, 1.09 mmo 

\.)s RXf2,4-V7Jltn 7-x) >(169 mg, 1.31 mmol)£ffll\ ^Jfe0!|1©I 

fe2tmmc IT, [6-? P • -4-(2,4-y 7 P 7 X ZJI/7 $ y )-5-^ f JL' 

tf U v>-3—f JU][4-(4-7JU*P7 x —Jl) tf'* 'J v>-W Jll^O J >(385 

mg, ll%)^%tc.o 

ESIMS m/z: 460(M + H)+ 
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(I5|£2) li 1 •??#£> ft £[6-£ • •-4-(2,4-^7>'U*P7x- 7 )-5-

p^Utf'J $/V-3-'NU][4-(4-7Jl'*P7x- JU) tf'* 'J ^>-1 —C JU]* 0 J 

y (385 mg, 0.840 mmol)£El\ ©Xg3,h |W]*§(C LT, [4-(2,4-*/* 

7Jl/*P7x J )-6-p<>/U^70 S-5-* tf'J ̂ >-3—f JU][4-(4-7 

JU*P7x ~)l) H°/*'J :y>-1 —HU]* * 7 ?#T, tmMt& Z. 

£tj:<}X(D&lZlZ.m^tc0 

ESIMS m/z: 458(M + H)+ 

[0391] (Xjg3) Xg2-et#'btl/c[4-(2,4-iy7>'U*P7xy )-6-*>/U^70 h 

-5-*^Utf'J ̂ >-3-^ JU][4-(4-7JU*P7x- JU) tf'*'J ^>-1—HI/]* 

^y>©HM?:ffll-\ ^Wyi©Xg4,h^l*i(CLT. 4-(2,4-^/7 JVt P 

7i —y )-5-[4-(4-7il/^P7x —Jl/) tf'*'J ̂  V-l-^Jl/#—JU]-3-

U ^>-2-7JU*>It(180 mg, 2lg®$53%)?:f fcQ 

ESIMS m/z: 506(M + H)+ 

(1^4) Ig3-et#^tl£4-(2, 4-^7JU* P 7 x- y )-5-[4-(4-7 JU 

*P7x- JU) H°/*'J ^>-2-7JU*>l£(1 

80 mg, 0.360 mmo 0111=4 <h |W]^i(C UT, ^'•^316(19.3 

mg, 9%)3rt#/c0 

ESIMS m/z: 602(M + H) + ; 'H NMR (300 MHz, CD30D, S):0.40-0.80 (m, 4H), 

2.00-2.10 (m, 1H), 2.23 (s, 3H), 2.49 (s, 3H), 2.60-2.70 (m, 1H), 2.8 

0-2.90 (m, 1H), 3.40-3.50 (m, 1H), 4.00-4.10 (m, 1H), 6.52 (s, 1H), 6 

.86-7.09 (m, 4H), 7.10-7.12 (m, 3H), 7.96 (s, 1H). 

£%0J 128 
[0392] 3-0 P P-5-[4-(4-7 JU* P 7 x ~ JU) tf'* 'J V V-1-2J JUtf—Jl/]-N-(1-* J-

)i-\w-¥=>v-ji-3-'r;u)-4-(o-h y) t°u vy-i-xA-foyj7^ K( 

\t^3\l) 

(i*n) ^fite0y48©igi"et#£>ti£[4-(4-7,iu*P7x -ji) t°'*|j vy-1-

'f JU](4, 5, 6-h U ^ P P tf U y >-3-^ JU) y >(400 mg, 1.03 mmol), J$. 

Zfo- hJl/'f Vy (165 mg, 1. 54 mmo I) l\ ^56011 0lH=2<h |W]^i(C LT, 
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[5, b-VO • P-4-(o- S 'J )17 $ J ) tf lJ v V-3—f Jl/][4-(4-7 P 7 x -

;U)b°/*'J^>-W;U]^y >(430 mg, 91 %)%mtc0 

ESIMS m/z: 458(M + H)+ 

(Jim) XIM1 Tlf ^ tl-5 [5, 6-*>*£ • P-4-(o- h 'J A 7 $ J) tf 'J v >-3-T 

JH[4-(4-7iW • 7 iZJI/) 'J y'V-l-f ^ 7 > (430 mg, 0.940 m 

mol)£ffll\ llSteW <0X^3 iridic LT, [5-0 P P-6-* )lt> 7° h-4-(o-

K 'J ;i> 7 ̂  *) t°'J ^>-3-f^][4-(4-7J^P 7xz^) ̂  'J $/>-WJU 

] ^ y > (360 mg, 84%)&l§fc0 

ESIMS m/z: 456(M + H)+ 

(IS3) PP-6-^ JU£7° h-4-(o- h 'J JUT7 ^ J ) if 'J 

v>-3-T Jl/][4-(4-7P 7 x- JU) if* 'J */>-1-<f JU]* ^ y >(360 mg, 

0.790 mmol)£ffll\ ©Xg4<h |^§(C UT, 3-^PP-5-[4-(4-7JL' 

* P 7 x - ji) if* u v>-i-tiJU7i<-JU]-4-(o- h 'j JI>7 y) tf 'J Vy-2-x 

JU*>1££ d £ ft < ^©JXJ£4CF^N/CO 

ESIMS m/z: 504(M + H)+ 

[0393] (X*M4) HM3Tl#^tl/c3-^PP-5-[4-(4-7>'U*P7x-^)e^lJ $/>-1 

-^JU^->;U]-4-(o- h U J ) if'J V>-2-ZJisfrsym0%&±J$%%H]^ 

s £MM39tmmCL?s 4b^t)317(40.3 mg, 2X*IM11%)&Wfc0 

ESIMS m/z: 583(M + H)+; 'H NMR (300 MHz, DMS0-d6, 8 ) -.1.20-2.00 (m, 5H) 

, 2.15 (s, 3H), 2.50-2.70 (m, 1H), 2.70-2.90 (m, 1H), 3.40-3.60 (m, 1 

H), 3.70 (s, 3H), 4.00-4.20 (m, 1H), 5.90 (s, 1H), 7.00-7.50 (m, 9H), 

8.05 (s, 1H). 

mmm 129 
[0394] 3-0 P P-5-[4-(4-7 P 7 x ~JU) if* 'J *>*>-1-2J JU#=;U]-4-(2-* 

JU-4-- KP7x ~JU7^ J) if1) v>-2-7JU*>;P$ K0fb^$l318) 

(XS1) X%btlZ>3, 4-VO P P-5-[4-(4-7;U* P 7 x -

A) tf* 'J V>-1 -tl Ats ~ JU]-N, N- ifX (4-/ Kdr ^ > V)V) if <J V>-2-X 

K(150 mg, 0.225 mmol), Rtf2-^ ^)l-4-~ KP7z'J >(34.2 
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mg, 0.225 mmol)£El\ mBZ LT, 3~<P • P-5-[4-(4-

yjitnyjL-ji) \f*'j Vy-i-ti)itf-)iyn,n-\fx(4-y. F%-v*yV)i 
)-4-(2-y.^A-4--FnyjL~Ay^y)ifijvy-2-7sA^yy^ K(64.0 m 

g, smzmtco 
ESIMS m/z: 788(M + H)+ 

(TM2) Xg1 X%btl%>3~0 • P-5-[4-(4-7 JU* • 7 x ~ )l) tf* 'J i/y-1 

N-tT*(4-* h ̂ >^>^U)-4-(2-p< ̂ )l~ 4-~ hP7i-

J) If'J Vy-2-7,)\,fcyy^ K(64.0 mg, 0.081 mmol)£El\ 

780X^3tmmiZLT. ^t)318(14.7 mg, 33%)*%tc0 

ESIMS m/z: 548(M + H) + ; 'H NMR (300 MHz, CD30D, 8): 1.30-1.69 (m, 2H), 

1.70-1.95 (m, 2H), 1.95-2.40 (m, 1H), 2.43 (s, 3H), 2.65-2.85 (m, 1H) 

, 3.05-3.25 (m, 1H), 3.65-3.85 (m, 1H), 4.10-4.35 (m, 1H), 6.90-7.10 

(m, 2H), 7.11-7.30 (m, 3H), 8.00-8.10 (m, 1H), 8.20 (s, 1H), 8.30 (s, 

1H). 

130 

[0395] 4-(3-7°P "E 7 x - $ * )-3-^ • •-5-[4-(4-7>'U* • 7 x - JU) 'J V 

y-1 -tuuts-julif'j Vy-2-xji>fcyy$ KHb^ti3i9) 
(X5|£1) ^«y48©Xgm#£>tl£[4-(4-7JU* • 7 X - JU) 'J Vy-1-

-f JU](4,5,6-MJ^PPkf'J *>*V-3->NU)**>'V(400 mg, 1.03 mmol), R 

tf3-7*Pf7z 'J >(265 mg, 1. 54 mmol)HJfe0!|1©Xg2£|Wj*§(C L 

Xs [4-(3-7°P;E7x-JU7$ y)-5,6-y^PP t°U >-3—f JU][4-(4-7 

At p 7 x - A) tf* >j v y-ir sy (430 mg, 80%)&i§fc0 

ESIMS m/z: 522(M + H)+ 

(TM2) Xg1"et#^tl^[4-(3-7°P;E7x;)-5,6-i/^PP If'J V 

>-3—TJU][4-(4-7>'U*P7x-JU)t0^U^>-1-^>'U]*^y >(430 mg, 0 

.820 mmol)£ffll\ HJfe0!|1 ©Xg3£ LT, [4-(3-7°P =E 7 x ~ JIT 

<;)-5-^PP-6-yM^ h if'J ^>-3-^ JU][4-(4-7JU*P7x- JU) tf 

^1 j V y-1--{Also y y<Dm±j$ya&mXs ffimT&ztft<X<D£mz 
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ESIMS m/z: 520(M + H)+ 

[0396] (Xg3) Xg2'et#^tl/c[4-(3-7°P;E7xJ )~5~0 nn-6-?( Jit) 

7° h t°'J Vy-3-'fJU][4-(4-7,IU*P7x ~Jl) "J f JU]* ̂  > 

©Ig4<h|W]^i(C LTs 4-(3-7"Pf7 x"JU7$ 

y )-3~0 P P-5-C4-C4-7JU* P 7 x - JU) 'J ^>-1-^JU#->/U] tl° U V 

ftmtzz-tte< 
ESIMS m/z: 568(M + H)+ 

(Xg4) Ig3Tl# b tl/c4-(3-7°P "E 7 x - JU 7 $ 7 )-3-^ P P -5-[4-(4-7 

JU*P7x ~Jl) b^'J ̂ >-1-^>/U#->/U] t°'J ^>-2-TJU*>l£(£>7|fi£j5£ 

^Ste^y2<h|W]^i(C LTs ^t)319(23.3 mg, 3lgJ|X$9»^|fc 

o 

ESIMS m/z: 567(M + H) + ; 'H NMR (300 MHz, DMS0-d6, 5):1.40-1.72 (m, 4H) 

, 1.85-2.10 (m, 1H), 2.60-2.80 (m, 1H), 2.91-3.12 (m, 1H), 3.41-3.69 

(m, 1H), 4.01-4.23 (m, 1H), 6.95-7.35 (m, 8H), 7.65 (br s, 2H), 8.32 

(s, 1H), 8.86 (br s, 1H). 

131 

[0397] 3-0 P P-4-(2-5> J7 J -4, 5-V?<• ^J17 JL—JIJ7 7)-5-[4-(4-7J^P7 x 

-ji) Vy-i-tJirf=Ji]£°<j Vy-2-xji>fcy7$ KHb^ti320) 

di 1) mmwmii 1 xm ̂  n&3,4-v0 p p -5-[4-(4-7 JIt p 7 x -

JI) Vy--\-tuitf-Jiyn,n-£x(4-?( h*v*yvji) tf'j vy-i-x 

K (150 mg, 0.225 mmol), RXf2-y $ J -4, 5-V * ̂ Jl*y V— K 

>JJl(32.9 mg, 0.225 mmol)£ffll\ ^MWmJLmtnmz^X, 3-^P 

P-4-(2-i>7 J -4, 5-V* ̂ Jiy JL-JIJ7^ J )-5-[4-(4-7 Jit P 7 x ~ Jl) 

tf ̂ 'j v y -1 - t J i # - J i ] - N , N -- tf x (4 •- * h * *>* y v J 1) tf1 j v y - 2 •- x j 1 

fcyy< K(71. 0 mg, 40%)£f#/co 

ESIMS m/z: 782(M + H)+ 

(TM2) Ii 1 Tl# b tl%>3-0 P P-4-(2-*> 7 7 -4, 5-*>** 7 x " JIT $ 
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j )-5-[4-(4-y Jit • 7 X - Jl) 'J Vy-1-tlJlts-Jl]-N, N-£X(4~* h 

*V*yVJl) £0,J Vy-2-XJlfrsy7$ K (71. 0 mg, 0.091 mmol)£ffll\ M 

«O780Ii3<h^]*mcLT. ^t)320(2.4 mg, %)*%tc0 

ESIMS m/z: 542(M + H) + ; 'H NMR (400 MHz, CD30D, 8): 1.30-1.59 (m, 3H), 

1.60-1.80 (m, 2H), 2.21 (s, 3H), 2.23 (s, 3H), 2.10-2.35 (m, 1H), 2.5 

0-2.70 (m, 1H), 3.40-3.60 (m, 1H), 3.90-4.10 (m, 1H), 6.80-6.95 (m, 2 

H), 7.00 (s, 1H), 7.05-7.20 (m, 2H), 7.40 (s, 1H), 8.10 (s, 1H). 

132 

[0398] 3-^PP-4-(2-i/7>/-5-y h 7 x ~ J177 < J )-5-[4-(4-7JU* • 7 i — 

JI) vy-\-tiJi^-Jilif1) vy-2-xjifryy$ KHb^t)32i) 
di 1) HMJ78©ii 1 urn n&3,4-v0 • • -5-[4-(4-7 JIt • 7 x -
JI) vy--\-tuitf-Jiyn,n-£x(4-?( K**/*y*/ji) tf'j vy-i-x 

K (150 mg, 0.225 mmol), RXf2-y $ J -4-* 

JU(32. 9 mg, 0. 225 mmo I) IN, ^#600780X11=2 <h |W]^i(C LT, 3-^PP-

4-{2-VT J -5-^ h^ri>7x J )-5-[4-(4-7JU* P 7 x-Jl) 

$/*>-i-^jjU/K-ju]-N,N-tr^(4-* h**/s<yVji) n°u vy-2-xjifcyr 
$ K (72. 0 mg, 61 %)&mfc0 

ESIMS m/z: 784(M + H)+ 

(Xg2) Ig1-C?#£>ft£3-£PP-4-(2-*/j7y-5-* h 7 x " JIT $ J ) 

-5-[4-(4-7 JI^ p 7 x - JI) ̂  ij *;>-1-^ JU#" JU]-N, N-kT*(4-* h * 

tf'J ̂ >-2-7JU*>:P$ K(72.0 mg, 0.092 mmol)£El\ ^#6 

0O780XH=3<h LTs <b^tl321 (12. 5 mg, 25%)%mtc0 

ESIMS m/z: 544(M + H) + ; 'H NMR (300 MHz, CDCL3, 8): 1.20-2.40 (m, 5H), 2 

.50-2.80 (m, 1H), 3.00-3.20 (m, 1H), 3.40-3.60 (m, 1H), 3.85 (s, 3H), 

4.20-4.40 (m, 1H), 5.29 (s, 2H), 6.60 (s, 1H), 6.70-6.80 (m, 1H), 6. 

90-7.02 (m, 2H), 7.05-7.15 (m, 2H), 7.21 (s, 1H), 7.50-7.60 (m, 1H), 

8.37 (s, 1H). 

HSS0O 133 
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[0399] 3-0 UU-A-{2-VT J -5~— h • 7 x ~ JUZ $ J )-5-[4-(4-7JU* • 7 x ~ Jl 

) U tf'J ̂ >-2-7JU*>:P$ KHb^t)322) 

di 1) ^M\wmii 1 xm ̂  n&3,4-v0 • • -5-[4-(4-7 JIt • 7 x -

JU) ^>-1-;bJU#-JU]-N,N-ex(4-p< h^>^>^U) t° U ^>-2-7 

K (150 mg, 0.225 mmol), RXf2-y $ J -4-~ h P'O V— h U JU 

(37.0 mg, 0. 225 mmo I) IN, ^#te0!J78CDIi2<h |W]^i(C LT, 3-7PP-4-

(2-*> 7 y -5-- h • 7 X —JIJ7 $ y )-5-[4-(4-7JU* • 7 x ~ Jl) 'J */> 

-1-tUlrf=Jl]-N,N-£X(4->( F=*ri/'<>i'Jl)£0lJ V>-2-XJlfc>7$ K( 

65.0 mg, 36%)£rt#/c0 

ESIMS m/z: 799(M + H)+ 

(Ii2) Ii1Tl#^tl^3-^PP-4-(2-*/7y-5-- h • 7 x " JIT < J )-5 

-[4-(4-7iWP7i —Jl) Vy-l-tlJltf-Jiyn, N-b7(4-^ h^ri> 

^O^JU) tf'J isy-2-XJlfcyj7^ K(65.0 mg, 0.081 mmol)£ffllN% ^»y 

78(Z)Ii3<h|W]^i(C LTs <b^tl322(6. 0 mg, 13%)£*§/c0 

ESIMS m/z: 559(M + H) + ; 'H NMR (400 MHz, CD30D, 5):1.40-2.40 (m,5H), 2. 

70-2.90 (m, 1H), 3.20-3.30 (m, 1H), 3.70-3.80 (m, 1H), 4.10-4.30 (m, 1H 

), 6.95-7.12 (m, 2H), 7.20-7.38 (m,2H), 7.95-8.24 (m, 3H), 8.40 (s, 1 

H). 

£%0!l 134 
[0400] 3-0 • P-4-(5-7 • P-2-* ̂ J17 JI—JIT< J )-5-(2H-7 tf P [^>1/7 ̂  

>-3,4' fJltJJl7K—Jl) tf'J ̂ >-2-7JU*>:P$ Kdb^r 

t)323) 

^ wy 120©ii6-et# ti& 5-7 • p-4-(5-7 • p-2-* ̂ jiy JL-JIT^ 

J )-6-XJl7 7 ^E'f Jl— P ̂ ->@£(58. 0 mg, 0.154 mmo I) IN, ^Iife0y830 

Ii5<hLTs <b^tl323(20.0 mg, 24%)£f#/c0 

ESIMS m/z: 547(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.66-1.91 (m, 4H), 

2.19-2.54 (m, 1H), 2.33 (s, 3H), 3.10-3.29 (m, 1H), 3.60-3.75 (m, 1H) 

, 3.89-4.20 (m, 1H), 4.39 (s, 2H), 5.41 (s, 2H), 6.76 (s, 1H), 6.83 ( 



WO 2014/084330 207 PCT/JP2013/082127 

d, J = 8.2 Hz, 1H), 6.92 (t, J = 7.2 Hz, 1H), 6.97 (s, 1H), 7.07-7.14 

(m, 1H), 7.14-7.32 (m, 3H), 8.08 (s, 1H). 

135 

[0401] 3-£PP-4-(2-£PP-5-* h^>7x —J )-5-[4-(4-7J^P7i — 

Jl) Vy-1 -tUl^-Jl]£°'J K('fb'n^324) 

di 1) mmwmii 1 urn ̂  n&3,4-v0 • • -5-[4-(4-7 JIt • 7 x -
Jl) ^>-1-^JU#->'U]-N,N-ex(4-p< K^^V^U) U ^>-2-7. 

K(100 mg, 0.149 mmol), RXf2-^PP-5-p< hdp*/T-'J 

J^(43.3 mg, 0.223 mmol)£El\ ^Iife0!l7801i2<h LT, 3-^PP-

4-(2-£ P P-5"P< h dpi>7 x - 7 )-5-[4-(4-7 JU* P 7 x ~ Jl) 'J 

V>-i-tiJirf=Ji]-N,N-ex(4-y. h**/s<yVJi) tf'j ̂ >-2-TJU*>:P 

$ K(59.0 mg, 50%)£rt#/co 

ESIMS m/z: 793(M + H)+ 

(Ii2) Ii1 •??#£> ft £3-£ P p-4-(2-£ p p-5-p< h^ri>7x7 ) 

-5-[4-(4-7 JU* P 7 x - JI) u vy--\-tuitf-jiyn, N-tT*(4-* h ̂  
*//*>*^U) tf'J *»-2-7JU*>:P$ K(59.0 mg, 0. 074 mmol) 

$!]780Ii3<h LT, <b^tl324(35. 9 mg, 87%)*%tc0 

ESIMS m/z: 553(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.22-1.35 (m, 2H), 

1.38-1.49 (m, 1H), 1.71-1.81 (m, 2H), 2.56-2.64 (m, 1H), 2.99 (t, J = 

12.7 Hz, 1H), 3.42 (d, J = 12.7 Hz, 1H), 3.81 (s, 3H), 4.28 (d, J = 

10.7 Hz, 1H), 5.28 (s, 2H), 6.70 (d, J = 6.8 Hz, 2H), 6.92-7.13 (m, 5 

H), 7.34 (d, J = 8.8 Hz, 1H), 8.30 (s, 1H). 
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[0402] 3-0 P P-4-(2-£ P P-5-7JU* P 7 JL—JIJ7 $ J )-5-[4-(4-7 JU* P 7 x ~ 

JI) vy-\-tuitf-Jil^v vy-2-xjifryj7^ KHb^t)325) 
(ii 1) MMwmii 1 xm ft&3,4-v0 p p -5-[4-(4-7 JIt p 7 x -
JI) vy--\-tuitf-Jiyn,n-£x(4-?( hdpv*yvji) eu vy-i-x 

K(100 mg, 0.149 mmol), Jktf2~0 P P-5-7JU* P T— 'J >(32. 
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5 mg, 0.223 mmol\ ^5te0O780Xi2<h[q]^i(C LT, 3-^PP-4-(2-

0 P P-5-7 Jit P y JL-Jiy^y )-5-[4-(4-7 Jit P 7 x - JI) 'j vy-

i-^jjU/K-ju]-N,N-tr^(4-* F*v*yVji) tf'j vy-2-xjifryj7^ K(8 

0.8 mg, 70%)3rf#/co 

ESIMS m/z: 781(M + H)+ 

(Xg2) Ig1 Xi§t>tlZ3-0 P P-4-(2-^7 P P-5-7JU* P 7 x ~ J ) 

-5-[4-(4-7 jij p 7 x - JI) ̂  ij *;>-1-^ JU#" JU]-N, H-£X(4-?( h dp 

^>^U) tf'J Vy-2-XJl^yy^ K(80.8 mg, 0.103 mmol)£ffll\ 

0O780XfM3<h|W]^i(C LTs ^t)325(48. 0 mg, 86%)£*§/c0 

ESIMS m/z: 541 (M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.23-1.35 (m, 2H), 

1.40-1.54 (m, 1H), 1.81 (d, J = 12.7 Hz, 2H), 2.66 (t, J = 12.2 Hz, 1 

H), 3.09 (t, J = 12.7 Hz, 1H), 3.59 (d, J = 11.7 Hz, 1H), 4.40 (d, J 

= 13.7 Hz, 1H), 5.34 (s, 2H), 6.81-6.90 (m, 2H), 6.97-7.11 (m, 5H), 7 

.43 (dd, J = 8.8, 4.9 Hz, 1H), 8.29 (s, 1H). 
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[0403] 3-^7PP-4-(2,5-V*=$-Jl\^x) Vy-3-'7)-5-[4-(4-7MP7IZ 
JI) u vy-\-tuit^-Jil tf'j vy-2-xji-fcyy^ KHb^t)326) 
(ii 1) ^5600780xi 1 urn b n&3,4-v0 p p -5-[4-(4-7 JIt p 7 x -
JI) tr^'j vy--\-tuitf-Jiyn,n-£x(4-?( hdpv*yvji) eu ^>-2-7. 

K(80.0 mg, 0.119 mmol), RX?2,b-V ^^Jl^V Vy-3-J7 $y( 

14.5 mg, 0.119 mmol) ^00780X^21 IfUHlC LT, 3-^PP-4-( 

2, 5-V/^Jl£°>J Vy-3-^T JIT ^ y )-5-[4-(4-y Jit U 7 Ji-Jl) 'J V 

y-i-tuits-Ji]-N,N-^x(4-/ hdpv*yvji) tf •; vy-2-xjitsyr^ 

K (54. 3 mg, 60%)£t#/co 

ESIMS m/z: 758(M + H)+ 

(Xi2) Xi1Tl#^tl^3-^PP-4-(2,5-y^5l>'UeiJ Vy-3-4J17 5LJ) 

-5-[4-(4-7 JU* P 7 x " Jl) U Vy-l-tlJltf-Jiyn, N-b7(4-^ h dp 

V *y V Jl)¥*J Vy-2-X Jlfry 7$ 54.3 mg, 0.072 mmol)£ffll\ 
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0y78(ZmM3,h^mcLT. ̂ ^326(30.0 mg, 81 %)*%tc0 

ESIMS m/z: 518(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.30-1.48 (m, 2H), 
1.70-1.83 (m, 2H), 1.95-2.24 (m, 1H), 2.32 (s, 3H), 2.52 (s, 3H), 2.5 

4-2.65 (m, 1H), 2.76-2.97 (m, 1H), 3.44-3.59 (m, 1H), 4.18-4.32 (m, 1 

H), 5.41 (s, 2H), 6.84 (s, 1H), 6.99 (t, J = 8.6 Hz, 2H), 7.09 (dd, J 

= 8.6, 5.4 Hz, 2H), 7.22-7.33 (m, 1H), 8.12 (s, 1H), 8.25 (s, 1H). 
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[0404] 3-0 • P-4-(2, 6-VO • • £°'J Vy-3—;)-5-[4-(4-7il/tP7iz 

A) u vy-\tf'j Vy-2-x)\sfryy$ KHb^t)327) 
(ii 1) MMWS(DX.m.ixmt>nz>3,4-VOnn-5-[4-(4-7Jlt• 7X-
)D ^>-i-^ju#->'u]-N,N-ex(4-p< F*v*yV)i) tf'j vy-i-7, 

K(80.0 mg, 0.119 mmol), JkXf2,§-V 0 UU\^X) Vy-3-J7 ^y { 

19.4 mg, 0. 119 mmo I) IN, |W]*§(C LT, 3-^PP-4-( 

2, 6-VOun £°'J Vy-3-'J )-5-[4-(4-7J^P7i —JU) tf'* "J V 

>-I-^JUTK—JU]-N, N-tr*(4-* F%-v*yV)i) tf •; vy-2-xjiftyj7^ 
K (40. 6 mg, 43%)^%tc0 

ESIMS m/z: 798(M + H)+ 

(Ii2) Ii1Tl#^tl^3-^PP-4-(2,6-y^PP tf'J ̂ >-3—7) 

-5-[4-(4-7 JU* P 7 x-JU) tr^ U ^>-1-^JU#-JU]-N, N-b7(4-^ h dp 

^>^U) tf'J ̂ >-2-7JU*>:P$ K(40.6 mg, 0.051 mmol)£ffllN% ^ 

0y78©Ii3,h^l*i(CLT, <b^tl327(24.0 mg, 85%)*%tc0 

ESIMS m/z: 558(M + H) + ; 'H NMR (400 MHz, CDCL3, 8): 1.33-1.53 (m, 2H), 

1.75-1.91 (m, 2H), 2.25-2.51 (m, 1H), 2.61-2.73 (m, 1H), 3.02-3.16 (m 

, 1H), 3.49-3.62 (m, 1H), 4.30-4.42 (m, 1H), 5.44 (s, 2H), 6.96-7.05 

(m, 3H), 7.08-7.16 (m, 2H), 7.29 (d, J = 8.2 Hz, 1H), 7.53 (d, J = 8. 

2 Hz, 1H), 8.22 (s, 1H). 

HSS0O 139 
[0405] 3-?PP-4-(2-7^U^P-4-><51;U7x=;UTS ;)-5-[4-(4-7Wn7x-
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JI) tf/*1; i/y-'i-tiAtf—A] tf u vy-i-xAfcyj7^ K({b£-ti328) 
(I*ID 4,5,6- h 'J OPP~P ̂ >11(500 mg, 2.21 mmo D&T/2-7 Jl/* P-4 

-y^JI/T-D >(415 mg, 3.32 mmoi)£^\ mMnwnimtmmizbz 
, 5,6-y ̂  P P-4-(2-7 P-4-^ f ̂ 7 xZJl/7 5 J 

ESIMS m/z: 315(M + H) + 

(1*12) IfI1 Tl#^ft/c5,6-^ • P-4-(2-7Jl/*P-4-p<^JU7 x -AT 

$y)-P^>l£0ffi£j$t)£fflU\ HJfe^|1©I^1h|l^CLT. [5,6-^ 

0 P P-4- (2- 7 JU * P-4- ̂  ̂  A 7 x ~ A T $ 7) tf 'J V >-3--f JU] [4- (4- 7 

JU* P 7 X - Jl>) If/* 'J v >-W JU] * ̂  y > (850 mg, 2l*ii|X^87%) %%tc 

O 

ESIMS m/z: 476(M + H) + 

[0406] (III3) IfI2Tlf^tl^[5,6-^^ PP-4-(2-7;i/*P-4-^^;i>7x-JU7 

$ y) tf u i/>-3—r;i/][4-(4-7>»u*P7x-;i/)e/*ij fji/]*^y 

>(850 mg, 1. 79 mmo I) HSfetflJI ©1113^ [IDfifC b T, [5-^PP-4-

(2-7Ji/*p-4-p<51>'i/7x->'i/7$ y)-6-*;u^7°K tf') i/y-3—iJI/][4-(4 

-7Jl/*P7x~JU)lf/*'J^>-WJl/]p<£y >(710 mg, 84%)£#/c0 

ESIMS m/z: 474(M + H)+ 

(IfM4) IIM3T1# [5-0 P P-4-(2-7 At P-4-^< ^JU7 x " JUT ^ J 

)-6-p( Jl>^7° h If'J v>-3—T JU][4-(4-7JU*P7x- Jl>) tf'* 'J v>-W 

Jl/]* 0 y >(710 mg, 1. 50 mmol)£;ffll\ H$§0D1 CDHE4£: [W)li(C LTv 3-

^7 PP-4-(2-7Jl/*P-4-y 5"Jl/7x "JU7$ y )-5-[4-(4-7Jl/*P7x- Jl> 

) If/* U ^>-1-^JU#-Jl/] tf'J Vy-2-ZA7}sym<Dffl±f$%$:WZ, MM 

ESIMS m/z: 522(M + H) + 

(I*M5) IfM4Tl#^ft/c3-^7 p p-4-(2-7 Jl/* P-4-* ̂ Jl/7 x ~ Jl> j7 ^ y ) 

-5-[4-(4-7Jl/* • 7 x ~ Jl>) tf/* 'J ^>-1-^] JUTK" JU] If U ^>-2-7JU/1N> 

fc£»28(73.6 mg, 2l*S» 
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25%)*mtc0 

ESIMS m/z: 521 (M + H) + ; 'H NMR (300 MHz, DMS0-d6, 8) :1.20-1.80 (m, 4H), 

1.80-2.10 (m, 1H), 2.31 (s, 3H), 2.60-2.75 (m, 1H), 2.80-3.00 (m, 1H 

), 3.35-3.62 (m, 1H), 3.85-4.20 (m, 1H), 6.90-7.00 (m, 1H), 7.00-7.20 

(m, 4H), 7.20-7.55 (m, 2H), 7.60 (br s, 2H), 8.16 (s, 1H), 8.51 (br 

s, 1H). 

£%0!l 140 
[0407] 4-{4~7 JltU-2-^^-)l7 JL J )-5-[4-(4-7J^P7i —Jl) if* 'J 

Vy-1~tlJlts-Jl]-3-/^Jl-N-(3-/^Jl^ V^Tx/-Jl~5-^Jl) tf'J *>*> 

-2-X)\sfryy$ K('fb'n^266) 

(i5gi) ^mms2(Dj:w(4,6-vo • p-5-*^JItfu vy-3-i 

J\z)\_4-{4-7 JltU7 JL—Jl)\f*^Vy-\~-fJll/OJ >(300 mg, 0.817 mm 

oI)% Rt/4-7Jlta-2-/^JlT-'jy(261 mg, 2.04 mmol)£ffll\ 

LTs 16-0 nn-4-(4-7)lf 0-2-1(^)17 J) 

-5-* Jl tf U Vy-3-4 Jl] [4-(4-7 Jit P7i-Jl) ¥* <J ^>-W Jl] * 

0 7 >(355 mg, 95%)£f#/c0 

ESIMS m/z: 456(M + H)+ 

(TM2) Ig1"C?#£>ft£[6-£ • P-4-(4-7J^P-2-^f^7iJ 

)-5-* ̂ -Jl tf U ^>-3—T JU] [4-(4-7 JU* • 7 x " JU) If* U ^>-1—T JU] * 

0 J y (555 mg, 1. 22 mmo I) <0TM3ii |W]*§(C LT, [4-(4-7 

JltU-2-^^-Jl7 x-Jl7^J)-6-^Jlt\X h-5-/^Jl£°'J ,v>-3-'f JU][ 

4-(4-7JU*P7x-JU)e0^lJiy>-1—TJU]*^y >(430 mg, 78%)£f#/c0 

ESIMS m/z: 454(M + H)+ 

[0408] (X*M3) Xi2-et#^tl^[4-(4-7>'U*P-2-p<51>'U7x 7 )-6-pOU 

^7° S-5-*^JUtf'J ̂ >-3-^ JU][4-(4-7JU*P7x- JU) tf'*'J ̂ >-W 

JU]* 0 J >(102 mg, 0.225 mmol\ ^56011 0111=4 <h|W]*i(C LT, 4-

(4-7JU*P-2-p<51>'U7x - J )-5-[4-(4-7i^P7x-Jl) if*lJ V 

y-l-tUlTK-JllS-^^Jl^U ^>-2-7JU*>l£(113 mg, 
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ESIMS m/z: 502(M + H)+ 

(X*M4) xmri§ibtl^4-(4-yjUtU-2-/^JUyjiJ )-5-[4-(4-

yjitnyjL-ji) ;u]-3-*^JUtf'j ̂ >-2-TJU*> 

It(400 mg, 0.798 mmol)£El\ 11 |W]*i(C LT, lb^t)266(190 mg, 

4m*mtc0 

ESIMS m/z: 598(M + H) + ; 'H NMR (400 MHz,DMS0-d6, 8): 1.21-1.75 (m, 4H), 

2.09 (s, 3H), 2.17 (s, 3H), 2.44 (s, 3H), 2.61-2.75 (m, 1H), 2.76-3. 

03 (m, 1H), 3.46-3.59 (m, 2H), 3.98-4.24 (m, 1H), 5.98 (s, 1H), 6.75-

6.87 (m, 1H), 6.87-6.98 (m, 1H), 6.99-7.06 (m, 1H), 7.09 (t, J = 8.8 

Hz, 2H), 7.14-7.44 (m, 3H), 7.95 (s, 1H). 
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[0409] 5-[4-(4-7JU* • 7 x " )l) 'J *>*>-1 N-(3-* 

ju-r nu)-4-(m- h J) t°'j ^>-2-7JU*>:P$ K( 

^t)276) 

dii) mmms2(Dj:w(4,6-vo • P-5-P<tfu *>*>-3->r 
)l)l4-(4-y Jlfn? Vy-l-j Jl]* 0 J >(750 mg, 2.04 mmo 

D* RXfm- hJU-T ^>(591 mg, 5.51 mmol)£El\ HMJ1 (DHW-t |W]*§(C 

LTs [6-^PP-5-p<51>'U-4-(m- h U JUT7 $ 7 ) tf U $/>-3-'f JU][4-(4-7,lU 

*P7x-JU)H°^U^>-1-rJU]*^y >(795 mg, 89%)£f#/c0 

ESIMS m/z: 438(M + H)+ 

(X*M2) Xi1Tl#^tl^[6-^PP-5-p<5l>'U-4-(m- h U JU7 $ * ) 'J *>*>-

3—rJU][4-(4-7>/U*P7x-JU)e^U^>-1—TJU]*^y >(795 mg, 1.82 

mmol)£ffll\ ^ISte0!J1 CDX*M3<h|W]*i(C LT, [4-(4-7,lU* P 7 x "JU) 

U *>*>-1—f,/U][6-pOU;b70 h-5-p<51>'U-4-(m- h U JUT7 $ * ) tf U $/>-3-'f 

JU]*^y>(762 mg, 96%)%fc0 

ESIMS m/z: 436(M + H)+ 

[0410] (X*M3) Xi2Tl#^tl^[4-(4-7>'U*P7x-JU)e^U^>-1—TJU][6-* 
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At 7° h-5-p< h >J AT< J ) tl° 'J V>~3—f A]/0 7 >(745 mg, 

1.71 mmol)£ffll\ LT, 5-[4-(4-7MP7IZ 

A) Vy^~t)A7i<-A]-3-?(^A-4-(m- h J) £°>J Vy-2-X 

JU*>I£(653 mg, 79%)£f#/c0 

ESIMS m/z: 484(M + H)+ 

(X*M4) xm?i§btlZ5-[4-(4-7A* • 7 x " A) >J V>~1 ~tA^~ 

Al-3-/ ^A-4~(m- h 'J AT < y ) £ 'J V>-2-XAiis>M(318 mg, 0.658 mm 

ol)£ffll\ ^Wyi1«h^l*i(CLT. lb^t)276(124 mg, 33%)£*§/c0 

ESIMS m/z: 580(M + H) + ; 'H NMR (400 MHz,DMS0-d6, 8): 1.27-1.71 (m, 4H), 

1.81-2.03 (m, 1H), 2.24 (s, 3H), 2.27 (s, 3H), 2.46 (s, 3H), 2.56-2. 

73 (m, 2H), 2.81-3.07 (m, 1H), 3.92-4.35 (m, 1H), 6.62-6.72 (m, 2H), 

6.74 (s, 1H), 6.76-6.86 (m, 1H), 7.04-7.17 (m, 4H), 7.17-7.36 (m, 1H) 

, 8.17 (s, 1H), 8.28 (s, 1H), 11.81-12.38 (m, 1H). 
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[0411] 5-[4-(4-7Jl/tP7i —A) U Vy^~t) At<-A]~3-?( ^A-4-(o- h U 

A7$ y) tf'j Vy-2-xA-fcy-r^ KHb^t)33i) 

^Jfe0iJ71 (DJimZ'mhntcB-l4-(4-yAt • 7 X - A) >J V>~1 ~tA 

rf^Al-3-/ ^AA-Co- F 'J AT $ S) £°>J V>-2-XAfc>m(63.0 mg, 0.1 

25 mmol)£El\ MM0\2t LT. 4b^t)331 (47. 6 mg, 79 %)£*§/c0 

ESIMS m/z: 483(M + H) + ; 'H NMR (400 MHz, CDC l3, 8): 1.37-1.65 (m, 2H), 1 

.68-1.99 (m, 2H), 2.35 (s, 3H), 2.37 (s, 3H), 2.48-2.81 (m, 2H), 2.95 

-3.27 (m, 1H), 3.68-4.00 (m, 1H), 4.47-4.80 (m, 1H), 5.45 (s, 2H), 6. 

62 (d, J = 7.7 Hz, 1H), 6.74-6.85 (m, 1H), 6.91-7.07 (m, 5H), 7.10 (t 

, J = 6.8 Hz, 1H), 7.22-7.26 (m, 1H), 8.16 (s, 1H). 
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[0412] VLTfOik-SMte. mMM2lzm L/co 

4-(2-^7 • P-5-p< ^A7 JI-AT7^ y )-5-[4-(4-7 At • 7 x ~ A) 'J V 

>-1-tlArf=A]£0'J V>-2-XAfc>7< KHb^t)50); ESIMS m/z: 503(M 
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+ H) + 

4-(2, 4-VO • P-5-p< ^Jiy JL~J17< ̂  )-5-[4-(4-?Jlt • 7 x ~ Jl) 

>J Vy-1-tUl^-Jl]£°'J K0fb£«1); ESIMS m/z: 5 

37 (M + H) + 

4-(2-^7 • P-4-7JU* P-5-p< ^Jl? JL~J17^J )-b~l4-(4-7 Jit • 7 i-

Jl) >J Vy~1 -tlJlts-Jl] tf'J V>-2~XJlts>7$ K ('fb'n ^52); ESIMS 

m/z: 521(M + H)+ 

4-(2, 5-^p< ̂ J17 x " J )-B~l4-(4-y Jit • 7 x " Jl) 'J V>-1~ 

t)Jlrf=Jl]£0ljV>-2-XJlts>7$ K0fb£«3); ESIMS m/z: 483(M + H) + 

4-(2, 6-i>7fJl/7x J )-5-[4-(4-7J^P7I —Jl) U 

t)Jlrf=Jl]£0ljV>-2-XJlts>7$ KHbl^t)54); ESIMS m/z: 483(M + H) + 

4-(2, 4->y7f^7i J )-5-[4-(4-7J^P7i —Jl) U 

t)Jlrf=Jl]£0ljV>-2-XJlts>7$ K0fb£«5); ESIMS m/z: 483(M + H) + 

4-C2-7JU* P-4-p< ^Jl? x - J )-5-[4-(4-y Jit • 7 x ~ Jl) 'J 

Vy~1 -tJJl7K=Jl]k?'J*S>-2-XJlfc>7$ K0fb£«6); ESIMS m/z: 487 

(M + H)+ 

4-(3~0 • U-2-y. ̂ J17 x - J )-5-[4-(4-7 JU* • 7 x ~ Jl) >J V 

>-1-t)Jlrf=Jl]£0lJ */>-2-XJlfc>7$ K0fb£«7); ESIMS m/z: 503(M 

+ H) + 

4-(2~0 • p-4-* ̂J17 x - J )-5-[4-(4-7 JU* • 7 x ~ Jl) >J V 

>-1-t)Jlrf=Jl]£0lJ */>-2-XJlfc>7$ K0fb£«8); ESIMS m/z: 503(M 

+ H) + 

4.(4-/7 p n-2-t ^Jiy J:-J17< y )-5-[4-(4-7 JU* P 7 x ~ 

Jl) >J Vy-1 -tJlTK-Jl] £°>J V>-2-XJlts>7$ KHbl^t)59); ESIMS 

m/z: 521(M + H)+ 

4-C3-7JU* P-2-* ̂ Jiy J:-J17< y )-5-[4-(4-7Jit • 7 x ~ Jl) 'J 

Vy~1 -tJJl7K=Jl]k?'J*S>-2-XJlfc>7$ KHbl^M); ESIMS m/z: 487 

(M + H)+ 
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5-[4-(4-7Jl/tP7i-Jl) Vy-\-tUlt<-Jl]-4-l2-?(^Jl-3-( h 'J 

yjitu/^ji)y Ji-jir^ y]£°'J Vy-2-xji^yr^ KHb^t)6i); ES 

IMS m/z: 537(M + H)+ 

4-(5-yjlt P-2-* ̂ )iy JI-JIT7^ y )-5-[4-(4-yjlt • 7 JL~)1) 'J 

Vy-1-t)Jlrf=Jl]£0ljVy-2-XJlfcy7$ KHbl^t)62); ESIMS m/z: 487 

(M + H)+ 

4-(2"^7 • P-4-7 Jit • y JL-)lT^y )-5-[4-(4-yjlt • 7 JL-Jl) 'J 

Vy-1-t)Jlrf=Jl]£0ljVy-2-XJlfcy7$ KHbl^t)63); ESIMS m/z: 507 

(M + H)+ 

4-C3-7JU* P-4-* ̂ Jiy JL-JIJ7^ y )-5-[4-(4-yjlt • 7 x ~ Jl) >J 

Vy-1-t)Jlrf=Jl]£0ljVy-2-XJlfcy7$ KHbl^t)64); ESIMS m/z: 487 

(M + H)+ 

4-(2, 3-V/^)iyji—JiT^y)-5-[4-(4-yjituyji—ji) 'J *jy-\-

tUltf-Jll^V Vy-2-X)lfry7$ KHbl^t)65); ESIMS m/z: 483(M + H) + 

4-(4-0 • P-2, 3-iyp< ^)iy JL-JIJ7^ y )-5-[4-(4-y Jit • 7 X - Jl) 

>J Vy-1-tlJlts-Jl]£0lJ Vy-2-XJlfcy7$ KHbl^t)66); ESIMS m/z: 5 

17 (M + H) + 

4-(4-0 • P-2-7JU* P-5-* ̂ )iy JL-Jiy^ y )-5-[4-(4-7Jit • 7 X-

JI) u Vy-1-tuits-Ji] tf •; Vy-2-xjitsyr^ KHbi^t)67); ESIMS 

m/z: 521(M + H)+ 

[0413] 4-(2-yjitn-5-y-^jiyjL—jiT^y)-5-l4-(4-yjitnyjL—ji) 

Vy-1-tlJlts-Jl]£0lJ Vy-2-XJltsyr^ KHbl^t)68); ESIMS m/z: 487 

(M + H)+ 

4-(5-^7 • P-2-* h dpi>7 x - 7 )-5-[4-(4-y Jit • 7 x ~ Jl) >J 

Vy-i-tiJits-Ji]£0lJ Vy-2-xjitsyr^ KHbi^t)69); ESIMS m/z: 519 

(M + H)+ 

4-(2"^7 • U-5-yjlt • y JL—Jl7^y )-5-[4-(4-7Jit • 7 x ~ Jl) >J 

Vy-1-tlJlts-Jl]£0ljVy-2-XJltsyT^ KHbl^t)70); ESIMS m/z: 507 
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(M + H)+ 

4-(2, 4-VO • P-5-7 Jit • 7 JL—JIJ7 $ J )-5-[4-(4~7 Jit • 7 x ~ Jl) tf 

*'jV>-1-t)Jlrf=Jl]£0ljV>-2-XJlfc>7$ KHbl^t)71); ESIMS m/z: 

541 (M + H) + 

4-C2-7JU* P-6-* 5^7 x - J )-5-[4-(4-? Jit • 7 x ~ Jl) If* >J 

V>-1~t)Jlrf=Jl]£0ljV>-2-XJlfc>7$ KHbl^t)72); ESIMS m/z: 487 

(M + H)+ 

4-(2, 6->>*7MP7I J )-5-[4-(4-7J^P7i —Jl) tf* 'J *Jy-

1 -t)Jlrf=Jl]£0ljV>-2-XJlfc>7$ K(^b^73); ESIMS m/z: 491 (M + 

H) + 

4-(2-^7 • P-3-7 JU* • 7 x - J )-5-[4-(4-7 Jit • 7 x ~ Jl) tf* >J 

V>-1~t)Jlrf=Jl]£0ljV>-2-XJlts>7$ K(^b^74); ESIMS m/z: 507 

(M + H)+ 

4-(2, 4-VO • P-3-7 Jit • 7 JL—JIJ7 $ J )-5-[4-(4-7 Jit • 7 x ~ Jl) tf 

**J Vy-1-tlJlts-Jl]£0lJ V>-2-XJlts>7$ K(^b^75); ESIMS m/z: 

541 (M + H) + 

4-(2-y Jit P-3-* ̂ Jiy JL-JIJ7^ y )-5-[4-(4-7 Jit • 7 X - Jl) tf* 'J 

V>-1~t)Jlrf=Jl]£0ljV>-2-XJlts>7$ K(^b^76); ESIMS m/z: 487 

(M + H)+ 

4.(4-/7 p P-2-7JU* P-3-* ̂ Jiy JL-JIJ7^ y )-5-[4-(4-7 Jit • 7 x ~ 

Jl) tf* >J Vy~1 -tlJlts-Jl] if'J V>-2-XJlts>7$ K(^b^77); ESIMS 

m/z: 521(M + H)+ 

5-[4-(4-7Jl/tP7i —Jl) tf*x) Vy-'\-tlJl7i<-Jl]-4-(4-?( hdp:>-2-p< 

^Jiy JL-Jiy^ y)\fljVy-2-XJltsyy^ KHbl^t)78); ESIMS m/z: 49 

9(M + H)+ 

4-(3-^7 • P-4-* ̂ J17 Ji-JIT7^ y )-5-[4-(4-7 Jit • 7 x ~ Jl) \f* >J V 

y-l-tUlts-Jllif'jVy-2-XJltsyr^ KHbl^t)79); ESIMS m/z: 503(M 

+ H) + 
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4.(4-/7 p P-2-7JU* • 7 x - 7 )-5-[4-(4-7 JU* • 7 x ~ Jl) 'J 

Vy~1 -tJJl7K=Jl]k?'J*S>-2-ZJlfc>7$ KHbl^t)80); ESIMS m/z: 507 

(M + H)+ 

4-(2, 4-V 0 • • 7 x - J )-5-[4-(4-7 JU* • 7 x ~ Jl) if* 'J Vy-\-

tjJl7K=Jl]k?iJ*S>-2-ZJlfc>7$ KHbl^t)81); ESIMS m/z: 523(M + H) + 

4.(4-/7 p p 7 x-^7$ y )_5_[4_(4_7 ̂  p 7 x-^) t?/* IJ JU 

rf=Jl]£°'J V>-2-XJlfc>7< K ('fb'n ^82); ESIMS m/z: 489(M + H) + 

4-C4-7JU* P-3-* ̂ Jiy JL-J17< y )-5-[4-(4-7Jit • 7 x ~ Jl) if* 'J 

V>-1~t)Jlrf=Jl]£0ljV>-2-XJlfc>7$ KHbl^t)83); ESIMS m/z: 487 

(M + H)+ 

5-[4-(4-7Jl/tP7i —Jl) if*1) Vy-1~tlJlts—Jl]-4-(4-/ hdpi>7x ~ 

J17< y)£°'J V>-2-XJlfc>7< KHb^t)84); ESIMS m/z: 485(M + H) + 

5-[4-(4-7Jl/tP7i —Jl) if*1) ̂ >-1-^>/U#->/U]-4-(o- h J) 

¥lJisy-2-XJlfcy7$ KHb^t)85); ESIMS m/z: 469(M + H) + 

[0414] 4-(3-7JU* P-4-* hdpi>7x J )-5-[4-(4-7J^P7i-Jl) if* 

ijVy-/\-tlJltf-Jl]¥iJVy-2-XJlfry7$F(4b'gm6); ESIMS m/z: 5 

03(M + H)+ 

4-(2-7 Jit P-4-* hdpi>7x J )-5-[4-(4-7i^P7x-Jl) if* 

,Jisy-'\-t)Jltf=Jl]£0,JVy-2-XJlfrsy7<F({k'£m7); ESIMS m/z: 5 

03(M + H)+ 

5-[4-(4-7J^P7X —Jl) tf*y Vy-'\-tlJl7i<-Jl]-4-(4-?( hdp:>-3-p< 

f^7x J ) if'J Vy-2-XJli^y7^ KHb^t)88); ESIMS m/z: 49 

9(M + H)+ 

5-[4-(4-7J^P7X —Jl) if*') Vy^-tlJl7i<—Jl]-4-[4-?( hdp:>-3-( h 

U 7 JltntJ-Jl)? JL~J17< J~\if') Vy-2-XJlfcy7< K(^b^89); 

ESIMS m/z: 553(M + H)+ 

4-(4-7°P -2-0 P P 7 JL—J17 $ J )-5-[4-(4-y Jit P 7 x ~ Jl) if* 'J V 

y-l-tlJlts-Jllif'J *Sy-2-ZJlfcy7$ KHbl^t)90); ESIMS m/z: 567(M 
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+ H) + 

4-(4-7°P "E-2-7JU* • 7 J1—J17 $ J )-5-[4-(4~7 Jit • 7 x ~ Jl) if* 'J 

Vy-1~t)Jlrf=Jl]lf'jVy-2-XJlfcy7$Wk,'£W91); ESIMS m/z: 551 

(M + H)+ 

4-(2-^7 • P-4-* h dpi>7 x - 7 )-5-[4-(4-? Jit • 7 x ~ Jl) if* 'J 

V>-1-t)Jl>rf=Jl>]£0lJ V>-2-XJl>fc>7$ PCfc^W); ESIMS m/z: 519 
(M + H)+ 

5-[4-(4-7 JU p 7 x - JI) ̂  \) ^y-i-fijitf-jiy 4-(5-p< ^ 

f^7x J ) if'J Vy-2-X)li^yy^ KHb^t)93); ESIMS m/z: 49 

9(M + H)+ 

4-{2,2-Vil KP^>x/7^>-5—J )-5-[4-(4-7J^P7i-Jl) if 

*'J Vy-l-tUlts-Jllif'J *S>-2-XJlfc>7$ KHbl^t)94); ESIMS m/z: 

497(M + H)+ 

5-[4-(4-7Jl/tP7i-Jl) if*'J Vy-l-tJl^-Jl]-4-(yji-Jl7<y) 

£°>J Vy-2-XJlfcy7< KHb^t]95); ESIMS m/z: 455(M + H) + 

5-[4-(4-7Jl/tP7i —Jl) if*'J Vy-l-tlJl^-Jll-A-im- h J) 

if'J Vy-2-XJlfcy7< KHb^t)96); ESIMS m/z: 469(M + H) + 

5-[4-(4-7Jl/tP7i —Jl) if*'J iyy^~tlJlt<-Jl]-4-(2-?i hdp:>7x ~ 

J) If'J Vy-2-XJlfcy7< KHb^t)97); ESIMS m/z: 485(M + H) + 

5-[4-(4-7Jl/tP7i —Jl) if*'J Vy-l-tlJltf—JiyA-ip- h J) 

If'J Vy-2-XJlfcy7< KHb^t)98); ESIMS m/z: 469(M + H) + 

4-(4-y Jit P-2-* hdpi>7x J )-5-[4-(4-7J^P7i-Jl) if* 

'jVy--\-tUltf-Jl]\f'jVy-2-XJlfry7$F(4k^99); ESIMS m/z: 5 

03(M + H)+ 

5-[4-(4-7Jl/tP7i —Jl) if*'J Vy-1~tlJlii<—Jl]-4-[2-/^Jl-4-( h 'J 

yjitu/^ji)y JI ~ji7^ y lif'J Vy-2-xjifry7$ K(^b^i00); E 

SIMS m/z: 537(M + H)+ 

5-[4-(4-7Jl/tP7i —Jl) if* 'J Vy-]~tlJl^—Jll-4-L2-( h 'J 7JU*P 
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^fJb)7iJ lif'J Vy-2-XJlt^yT K(-fb-n^101); ESIMS m/z 

: 523(M + H)+ 

5-[4-(4-y Jit • 7 x - Jl) if* 'J Vy-1~tlJlts-Jl]-4-(2-7Jlt • 7 i -

J17< y)£°'J Vy-2-XJlfcy7< KHb^t)102); ESIMS m/z: 473(M + H) + 

4-(3-^ • • 7 x - J )-5-[4-(4-y Jit • 7 x ~ Jl) \f* 'J Vy-\~t)Jl 

tf^JllbZV t/y-2-ZJlTky-j7 § KHb^t)103); ESIMS m/z: 489 (M + H) + 

[0415] 4-(5-<? • p-4-* F^v-2-y.^jiyjL—ji77^.y)-5-l4-(4-yjitayjL — 

Jl) if* 'J Vy-1-tlJlts-Jl] if'J Vy-2-XJlfcy7$ KHbl^t]104); ESIM 

S m/z: 533(M + H)+ 

4-(5-^ • P-4-t: KPdri>-2-* ̂ Jiy JL—JIJ7 J )-5-[4-(4-y jit u y x 

-ji)if*'jVy-i-tuits-Ji]if'jVy-2-xjitsyr^ KHbi^t)i05); ES 

IMS m/z: 519(M + H)+ 

4-[4-(is 7 Jit • * hdpi>)7x J ]-5-[4-(4-7J^P7i-Jl) tl° 

*'j Vy-i-tuits-Jilif'j Vy-2-xjitsyr^ KHbi^tiW; ESIMS m/z 

: 521 (M + H) + 

4-(3,4-v/^Jiyji—JiT^y)-5-[4-(4-yjituyji—ji) if*'j *jy-\-

tlJltf-Jllif'J Vy-2-XJlfry7$ K(^b^107); ESIMS m/z: 483(M + H 

) + 

5-[4-(4-7Jl/tP7i —Jl) if*'J Vy-'\-tlJl7i<-Jiy4-(4—f V7°P ifJl7 

XJ ) if'J Vy-2-XJltsyr< KHb^t)108); ESIMS m/z: 497 (M + 

H) + 

4-(5-^7 • P-2-* ̂ Jiy x - J )-5-[4-(4-y Jit • 7 x ~ Jl) \f* 'J V 

y-1-tlJlts-Jl]if'J Vy-2-XJltsyr^ KHbl^t)109); ESIMS m/z: 503( 

M + H) + 

4-(3, b~V^ 3-Jiy X - J )-5~l4-(4-y Jit • 7 x " Jl) \f* 'J Vy~\~ 

tlJltf-Jllif'J Vy-2-XJlfry7$ KHbl^t)110); ESIMS m/z: 483(M + H 

) + 

4-C4-7JU* P-2-* ̂ Jiy x - J )-5-[4-(4-y Jit • 7 x ~ Jl) \f * 'J 
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Vy-]-tuit<-Jiyn-?(^ji\f'j vy-2-xjifcyj7^ KOfb^-tnn); ESIM 
S m/z: 501(M + H)+ 

4-C4-7JU* P-2-* ̂ Jl? x ~ JIJ7^ J )-5-[4-(4-?Jlt • 7 JL - Jl) tf* 'J 

Vy-i-tuits-Ji]-N-(2-/ hdp^x^u)if'JVy-2-xji^yr^ KHb^-

^112); ESIMS m/z: 545(M + H) + 

2, 2' -{4-(4-?Jlt P-2-* ̂ Jiy JL ~ JIT7^ J )-5-[4-(4-? Jit • 7 JL — Jl) 

eX'J Vy~1 ~tlJlts-Jl]if'J Vy-2JlXJlfc-JIT Jl}—^M. 

V^=f-Jl{\b^114); ESIMS m/z: 659(M + H) + 

2-{4-(4-7>/U* P-2-* J-J17 JL — JIJ7^ J )-5-[4-(4-7 Jit • 7 JL — Jl) tl° 

*'j Vy-i-tuits-Jilif'J Vy-2-xjifcy7$ Kdb^n 

5); ESIMS m/z: 544(M + H)+ 

1-{4-(4-7JU* P-2-* ̂ Jiy JL-JIT7^ y )-5-[4-(4-7 Jit • 7 JL - Jl) tf 

* 'j vy-\-tui7i<—Ji] tf'j vy-2-4 jixjifo—JI) \fn 'j vy-2-tuitfy 
It* ̂ (^^1116); ESIMS m/z: 599(M + H) + 

[4-(4-7J^P-2-^fJl/7iJ )-6-(t°P 'J Vy-\~-i JlXJlfo—Jl 

) tf'J ^>-3—TJU][4-(4-7>'U*P7x- JU) 'J */>-1—f JU]* ̂  * X'fb 

^119); ESIMS m/z: 541 (M + H) + 

[4-(4-y Jit P-2-* ̂ >/U7 X - y )-6-( U S/V-W 

) tf'J ^>-3—f,/U][4-(4-7,iU*P7x- JU) U iy>-1—f JU]* 0 J y(it 

^121); ESIMS m/z: 555(M + H) + 

L4-(4-yjitn-2-?i^jiyjL-ji7^y)-6-(T:Ji^,J J xjifo-ji) if'J V 

y-3-^ JU][4-(4-7 Jit P 7 X - Jl) \f* 'J Vy-l-^r Jilt 9 J >db^)122 

); ESIMS m/z: 557(M + H)+ 

[0416] !-{4-{4-(4-yjlt P-2-* ̂ Jl? JL~J17 $ J )-5-[4-(4~7 Jit P 7 JL~JI) 

^>-I-^JU#->/U]H0U vy-2-^[ JIX jits-ji}\f*^vy-\-< JI} 

>(jb^124); ESIMS m/z: 598(M + H) + 

4-C4-7JU* P-2-* J-J17 JL — JIJ7^ J )-5-[4-(4-y Jit P 7 JL~JI) tf* 'J 

Vy-i-tuits-Ji]-N,N-v/^jnf>j Vy-2-xjitsyr^ KHbi^t)i25); 
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ESIMS m/z: 515(M + H)+ 

4-(4-?Jlt P-2-* ̂ Jl? JL~J17$ J )-5-[4-(4-?Jlt • 7 x ~ Jl) tf* 'J 

Vy-i-tui^-Ji]-N-(2-t=^V7°u ifji) if'J Vy-2-xjiftyj7^ Kdb^r 

4^) 131); ESIMS m/z: 543(M + H) + 

4-C4-7JU* P-2-* ̂ Jl? x ~ JIJ7^ J )-5-[4-(4-7)lt • 7 JL - Jl) if* 'J 

Vy-i-tuiii<-Ji]-N-[(5-/^)i if? vy-2-4 JI) * ̂ -JII tf 'j Vy-2-x)i 

-fcyj7^. KHb^t)134); ESIMS m/z: 593(M + H) + 

N-(i/7y^ ̂ Jl)-4-(4-yjlt P-2-* ̂ >/U7 x - 7 )-5-[4-(4-7>'U* 

• 7x-JU) Vy-i-tui^-Jilifu Vy-2-xji^yr^ Kdb^rt)i3 

5); ESIMS m/z: 526(M + H)+ 

N-{l-{4-(4-7>/U* P-2-* ̂ >/U7 x - 7 )-5-[4-(4-7>'U* • 7 x ~ Jl) 

IJ vy-i-tuirf^ji] if'J ^>-2—r jixjiiis-ji} if* 'j vy-4-oi} 
Tiz KHb^t)136); ESIMS m/z: 612(M + H) + 

1-{4-(4-7JU* P-2-* ̂ Jl? JL - JIJ7^ y )-5-[4-(4-7)lt • 7 x ~ Jl) if 

^ u JU] tf'j vy-2-4 jixjifo—)D if* 'j vy-4 
y-$ KHb^t)138); ESIMS m/z: 598(M + H) + 

4-C4-7JU* P-2-* ̂ Jl? JL ~ JIJ7^ y )-5-[4-(4-7)lt • 7 x ~ Jl) If* 'J 
vy-i-tui^-ji]-N-(2-t=^v if • u $;>-3-^nu) if'J vy-2-xji^yr 
< K(^b^142); ESIMS m/z: 570(M + H) + 

3-{4-(4-y Jl?f P-2-* ̂ >/U7 x - y )-5-[4-(4-7>'U* • 7 x ~ Jl) if 

* 'j i/y-1-JjJitK—Ji] if'J vy-2-4 jixjifo—jUt^WJ Vy-2-ty 

Hb^t)143); ESIMS m/z: 557(M + H) + 

1-{4-(4-7JU* P-2-* J-J17 JL — JIJ7^ y )-5-[4-(4-7 Jit • 7 x ~ Jl) if 

*'j vy-\-tuitf-Jilif'j vy-2-jjixjifr-ji}^ $t?V'j vy-2-ty 
Hb^t)144); ESIMS m/z: 556(M + H) + 

4-C4-7JU* P-2-* ̂ Jiy JL ~ JIJ7^ y )-5-[4-(4-7 Jit • 7 x ~ Jl) if* 'J 

Vy-i-tuni<-Ji]-N-(ifij $vy-2--tji) if'j vy-2-xji^yr^ KOfb 

^145); ESIMS m/z: 565(M + H) + 
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4-(4-7;i>*P-2-* f^7xzj|/7$y)-5-[4-(4-7^P7xzj|/) tf* >) 

Vy-i-tuufr-A]-N-Hf) vy-2—01) if') Vy-2-x)ifryy$ KOfb£-

4^146); ESIMS m/z: 564(M + H) + 

[0417] N-(5-7l=l t^° 'J $ i/'>-2-^ Jb)-4-(4-7 JWP-2-^ f J[/7 izjl,7 $ ; )-5 

-[4-(4-7MP7x-A) tf*') Vy-\--h)\y^-)V\ tf') Vy-2-x)ifryy 

< KHb^t)147); ESIMS m/z: 643(M + H) + 

4-(4-7Jl,t P-2-* JL-AT7^ y)-5-[4-(4-yjl,t P 7 x ~JU) tf* ') 

Vy^-ti)it<-Jiyn-(^yV-)i-2-^)i) tf') Vy-2-xAfryj7^ KOfb 

^148); ESIMS m/z: 570(M + H) + 

4-C4-7JU* P-2-* ̂ )17 J )-5-[4-(4-7,IU* P 7 x ~)V) tf* ') 

^>-I-^;U#->/U]-N-(I-*51>'U-IH—r $yx/->»u-2—r)D tf) vy-2-xA 

/1\yy% K(^b^149); ESIMS m/z: 567(M + H) + 

4-C4-7JU* P-2-* ̂ )17 JL—JIT7^ J )-5-[4-(4-7>'U* P 7 x ~)V) tf* ') 

Vy-]-tui^-)^-n-i2-(?i^)\y^t)tf') ̂ Vy-4-^()iltf) vy-2-xA 

fry 7$ K(^b^150); ESIMS m/z: 611 (M + H) + 

N-(3, 5-^* Vt^V-V-JV-4—fJU)-4-(4-7>'U* P-2-* f^7xz 

7 )-5-[4-(4-7-'U*P7x->iU) ') *Jy-\~tl Atf-Altf') Vy-2 

KHb^t)151); ESIMS m/z: 582(M + H) + 

4-C4-7JU* P-2-* ̂ )17 JL—JIT7^ J )-5-[4-(4-7JU* P 7 x ~ JU) \f* ') 

^>-1-^JU#->/U]-N-(1,3, 5- h ') *3-)\s-W-tfz> V-JU-4—Ol)\f') Vy-

2-X)lfryj7< K('fbn'^l52); ESIMS m/z: 595(M + H) + 

4-C4-7JU* P-2-* 5^7 x - 7 )-5-[4-(4-7>'U* P 7 x ~)V) tf* ') 

^>-I-^JU#->/U]-N-(I-*51>'U-IH-H0^ V-JU-3—r)D tf) vy-2-x)ifr 
yy^ K ('fb'n^l 53); ESIMS m/z: 567(M + H) + 

4-(4-7JIU*P-2-*51JU7 xy )-5-[4-(4-7>IU*P7 x-JU) if* ') 

Vy-\-tiAft-Ayw-iJ-j7V-A-4-'nu) tf) Vy-2-x)Vfry7^ Kdb 

^154); ESIMS m/z: 570(M + H) + 

4-C4-7JU* P-2-* ̂ >»U7 x - y )~5-[4-(4-y At P 7 x ~A) tf* ') 
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Vy-l~tiJlii<-Jl]-N-(^7x/-Jl-5—fJl) if') V>-2-XJlsfc>7< Kdb 

^155); ESIMS m/z: 570(M + H) + 

4-C4-7JU* P-2-* ̂ Jiy JL~J17^ y )-5-[4-(4-?Jlt • 7 JL~JI) if* ') 

Vy-i-tuitf-Jil-n-df) $v>-5JI) if') vy-2-xjifryj7^ KOfb 

^156); ESIMS m/z: 565(M + H) + 

4-C4-7JU* P-2-* ̂ Jl? JL ~ JIJ7^ J )-5-[4-(4-?Jlt • 7 JL — Jl) if* ') 

vy^-tui7i<-Jil-n-(5-?i^ji-( vt*y-V-)i-3—( ji)\f'j vy-2-xji 

fry 7$ K ('fbn'^l 57); ESIMS m/z: 568 (M + H) + 

N-(3,4-^* ̂ -Jl^ Vt^v-V-Jl-5—r )D~4-C4-7JU* P-2-* ?-)l7 i-

J )-5-[4-(4-7J^P7I —Jl) if*') Vy-\ -tl)l7$—)l]\f') Vy-2 

KHb^t)158); ESIMS m/z: 582(M + H) + 

[0418] N-(5-tert-7>,lU-f Vt^V-Jl-3-^f Jl)-4-(4-y Jit U-2-?i ^)iy JL ~ 

Jl7^y)-5-[4-(4-7JltuyjL—Jl) if*') *Jy-\-tl)l7$—)l]tf') Vy-2 

KHb^t)159); ESIMS m/z: 610(M + H) + 

5-[4-(4-7Jl/tP7i —Jl) if*') isy-l-tUltf—Jll-N-ij V^VV—Jl-3 

(Jl)-4-(4-?t V^rV-2-^^-Jl-y JL-J17^ J )-3-*^Jlif') i/y-2~XJl 

*>7$ KHb^t)234); ESIMS m/z: 580(M + H) + 

5-[4-(4-7 JU* • 7 x - Jl) if* ') Vy-1-tlJlii<—Jl]-3-/^Jl~ 4-[2-* ̂  

JI-6-C h ') 7 Jitu/^JI) if') Vy-3-j Ji7$ ;]if') Vy-2-xji-foyy 

$ KHb^t)245); ESIMS m/z: 552(M + H) + 

5-[4-(4-7Jl/tP7i —Jl) if*') isy-l-tUltf—Jll-N-ij V^VV—Jl-3 

(Jl)-3-*?Jl-4-(2,4, 5- h ') 7JltU7JL-Jl7<y)if') *Jy-2-ZJlfc 

yy^ KHb^t)246); ESIMS m/z: 590(M + H) + 

4-{\,3-Vil K• -r V^> V 7 ̂  >-5-r JU7$ y )-5-[4-(4-7 JU* • 7 X -

Jl) if*') Vy-l-tlJl^-Jll-n-H V^rVV-Jl-3-^ JD-3-?i^Jlif') V 

y-2-XJlfcy7< KHb^t)247); ESIMS m/z: 578(M + H) + 

4-C4-7JU* P-2-* ̂ Jiy JL ~ JIJ7^ J )-5-[4-(4-7 Jit • 7 JL — Jl) if* ') 

Vy-\-tui7i<-Jil-3-?(^ji-n-(3-?(^ji4 v^yV-Ji-B—( JI) if') vy 
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KHb^t]266); ESIMS m/z: 598(M + H) + 

5-[4-(4-y Jit • 7 x " Jl) U ^Jl-N-(3-* 

Jl< V=5-7sJ-A-5-'r;u)-4-(m- h 7 ) £°'J Vy-2-XJlfcyT7 $ K ( 

lb^t)276); ESIMS m/z: 580(M + H) + 

4-(3, 4-VO • • 7 x - J )-5-[4-(4-y Jit • 7 x ~ Jl) <J ^>-1-

V=*r+}-x/-Jl>-3--f Jl)-3-/^JHf'J Vy-2-XJlfcy 7 $ 

KHb^t)279); ESIMS m/z: 604(M + H) + 

4-(2, 4-VO • • 7 x - J )-5-[4-(4-y Jit • 7 x ~ Jl) tf'* 'J Vy-\-

tuitf-Jiyn-M V^-VV-JI-3-^ ji)-3-^^-ji\f) vy-2-xjiftyj7^ 
KHb^t)280); ESIMS m/z: 604(M + H) + 

144 

[0419] \>X"FOMb^tltt. ^Wy6©XiHC^i;T^L/co 

1-{4-(4-7JU* P-2-* J-J17 x - J )-5-[4-(4-? Jit • 7 x ~ Jl) tf 

*lJ Vy-i-tui^-Jilif'J Vy-i-'< jixjifr~ji}-n-?(^ji\fn u vy-i 
K(^b^117); ESIMS m/z: 598(M + H) + 

1-{4-(4-7JU* P-2-* J-J17 x - J )-5-[4-(4-? Jit • 7 x ~ Jl) tf 
* u vy-\-t>Ji7i<—Ji] tf'j vy-2-4 jixjifc—JI) tf • u vy-2-tiJitf^ 
y-$ KHb^t)123); ESIMS m/z: 584(M + H) + 

2-{4-(4-7>/U* P-2-* ̂ Jiy x - J )-5-[4-(4-? Jit • 7 x ~ Jl) tf 

Vy-i-tui^-JiUf'j Vy-2-xjifryj7^ K7 

$ KHb^t)126); ESIMS m/z: 572(M + H) + 

H-VO • 7°P tfJU-2-{4-(4-7JU* P-2-* ̂ J17 x ~ J )-5-[4-(4-7 

ju*P7x-JI) iSy-i-tui^-Jilif'J isy-2-xjifcyj7^ Klz-fe 

KHb^t)127); ESIMS m/z: 584(M + H) + 

n-JL^Jl-2-{4-(4-y Jit P-2-* 5^7 x - J )-5-[4-(4-? Jit P 7 

X-Jl) Vy-l-tiJl^-Jllif'J Vy-2-XJlfcy7$ F}7izF7^ K 

Hb^t)128); ESIMS m/z: 572(M + H) + 

2-{4-(4-7>/U* P-2-* ̂ Jl? JL-J17$ J )-5-[4-(4~7 Jit P 7 x ~ Jl) tf 



WO 2014/084330 225 PCT/JP2013/082127 

*'j vy-i-tuitf-Ji] if'J vy-2-xji^yj7^ K}-N-* F*V-N-*3-)I 

Tiz KHb^t)129); ESIMS m/z: 588(M + H) + 

4-C4-7JU* P-2-* ̂ Jl? JL ~ JIJ7^ J )-5-[4-(4-?)lt • 7 JL~JI) if* 'J 

Vy-i-t>Jirf=Ji]-N-(2-^jifc'j y-2-t=^VJi^JU) if'J Vy-2-xji^y 

T< KHb^t)130); ESIMS m/z: 614(M + H) + 

2-{4-(4-7>/U* P-2-* ̂ Jiy JL ~ JIT7^ J )-5-[4-(4-y )lt • 7 JL — Jl) if 

*'j Vy-i-tDitf-Jiyn-^^jiifj vy-2-xjiftyj7^ FI-H-^^JIJ7 

-fe KHb^t)132); ESIMS m/z: 572(M + H) + 

2-{4-(4-7JU* P-2-* ̂ Jl? JL ~ JIJ7^ J )-5-[4-(4-?)lt • 7 JL - Jl) if 

*'j Vy-i-tuitf-Ji] if'J Vy-2-xji^yr^ K}-3-t: KP^-N-*^ 

Jl-fn/iyy^ KHb^t)137); ESIMS m/z: 588(M + H) + 

2-{4-(4-7>/U* P-2-* ̂ )iy JL-JIT7^ y )-5-[4-(4-? )lt • 7 JL - Jl) if 

*'j *jy-\-tuitf-Jilif'j Vy-2-xjiftyj7^ KI-N-^^PAV;7^ 

KHb^t)139); ESIMS m/z: 572(M + H) + 

2-{4-(4-7>/U* P-2-* ̂ )iy JL-JIT7^ y )-5-[4-(4-? )lt P 7 JL - Jl) if 

*'j *jy-\-tuitf-Jilif'j Vy-2-xjiftyj7^ 

7$ K(^b^140); ESIMS m/z: 586(M + H) + 

(2S, 4R)-1-{4-(4-7JU* P-2-* ̂ Jl? JL ~ JIJ7^ J )-5-[4-(4~7 )lt P7i 

-Jl) if*'J Vy-\-tlJltf-Jllif'J Vy-2-j JlX)lfo-)l}-4-H KPdpi>-

W-^^)lifU 'J isy-2-t>)lt<*y-$ KHb^t)141); ESIMS m/z: 614(M + H) + 

[0420] 4-{V 0 )17 ^ J )-5-[4-(4-?)lt P 7 JL — Jl) if* 'J Vy-\ ~t))ltf-

-Jiy3-?(^Jlif'jVy-2-XJl^yy^ KHbl^t)207); ESIMS m/z: 475(M 

+ H) + 

5-[4-(4-7Jl/^P7 JL-JI) if*'J Vy-'\-tl)ltf-)iy3-?t.3L)l-4-l(9-

t: KP-2H-H°^>-4—r JD^^JIT^ j ]if'j vy-2-xji^yr^ KHb^ti 

214); ESIMS m/z: 491(M + H)+ 

4-(V0 U^^rVJlT7^ J )-5-[4-(4-7i^P7x-Jl) if*'J Vy-\~t))ltf 

->/u]-N-(-r v**ysJ-)i-3-'<iDs-^^jiifj vy-2-xjiftyj7^ Kdb 
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£*15); ESIMS m/z: 542(M + H) + 

5-[4-(4-7JWP7I—Jl) ^>-1-^>'U#->/U]-3-*5l-'U-4-(t0|J v 

>-3-'(JIX^JIT^ y) tf'j vy-2-xji^yy^ KHb^22i); ESIMS m/z 

: 484(M + H)+ 

5-[4-(4-7MP7X^) £°*ij V y-1-tlJlsK -Jl]-N-(^ V^+tx/-Jl~3 

Jl)-3-* ̂  Jl-4-(7 X *^ JlT $ y ) tf 'J Vy-2-XJlfc y 7 $ K (^b£^2 

22); ESIMS m/z: 564(M + H)+ 

5-[4-(4-7JWP7I-Jl) Vy-l-tlATii-Al-U-i-f V^V-V-Jl-3 

f ji)-3-x^ji-4-(t°'j vy-i-'r JIX^JIJ7^ y) n°u ^>-2-TJU*>:P 
$ K(^b£^223); ESIMS m/z: 551 (M + H) + 

5-[4-(4-7J^P7I^) k^'J isy-l-tUUtf—Al-n-i j sJ**fsJ—Jl-3 

r JU)-3-*51JIU-4-(2-^<IU/1S|J y y ) t°u ̂ >-2-7JU*>7$ K 

db£«24); ESIMS m/z: 573(M + H) + 

4-(^^P7>;i/*^;i>77$ y)-5-[4-(4-7^P7x -JI) tf/*'; ̂ >-1-^ 

v^V-s/-)\y-3-^( A)-3-^^)i\f) isy-2-xji-foyj7^ K 

('fb'n^227); ESIMS m/z: 528(M + H) + 

4-(3-^>7y^V^7$ y )-5-[4-(4-7;U* • 7 X-Jl) 'J ^>-1-;b Jl 

#-JU]-3-*^JUb°U ^V-2-7M>7 5 K(^*0^228); ESIMS m/z: 508( 

M + H) + 

3-0 • •-5-[4-(4-7>'U* • 7 x —Jl) >J Vy-1-fi Jlrf=Jl]-4-(1~7 x 

-Jiv0 n Xa tfjiy < y) t°'j Vy-2-xjitsyy< Kdb£-tj230); ESIMS 

m/z: 529(M + H) + 

3-0 • U-4-(3-7 Jit • 7 x y dr^>)-5-[4-(4-7 Jit P 7 x ~ Jl) V Vy 

-1-tUlrf=Jl]£°V Vy-2-XJltsyy^ KHb£t)238); ESIMS m/z: 508(M 

+ H) + 

3-0 • P-5-[4-(4-7 JU* • 7 x —Jl) t°^ >J i/y-l-jjJltf=Jl]-4-(1-t* 

v-2,3-Vt Fn-w-j yT'y-5—(jiy$;)\f*jVy-2-xjitsy7$ KHb 

£^243); ESIMS m/z: 543(M + H) + 
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4-(5-£ • P-2-* ̂ Jl tf U Vy-3—r $ y )-5-[4-(4-7 JU* • 7 X ~ JU) 

vdrHtv-Ju-3—^>-2 

K(jbcT^248); ESIMS m/z: 585(M + H) + 

5-[4-(4-7Jl/tP7i —Jl) \f**J -±)^U<K—^U]-N-(-T VdpHtV-Jl-3 
—r;u)-3- * 51 Ju •-4- (m- K u Ju * ̂  *>) tf u *>* >-2-x J1 * > 7 $ K (it-swa249 
); ESIMS m/z: 551(M + H)+ 

J )-5-[4-(4-7J^P7I -JU)-3-*dpy \f*=>Vy~"\~t\ 

Vy-2-XJl*y7< KHb£t)253); ESIMS m/z: 49 

8(M + H)+ 

145 

[0421] iX"FOMb^tltt. ^Wy60Xi2(C^i;T^L/co 

1-{4-(4-7JU* P-2-* 5^7 x - J )-5-[4-(4-? Jit • 7 x ~ Jl) tf 

^ U ^>-1-^^#—JU] tf'J Vy-2-4 JlXJlfc —)l} tfP U ^>-2-,/[•#> 

Itdb£t)120); ESIMS m/z: 585(M + H) + 

2-{4-(4-7>/U* P-2-* ̂ >/U7 x - 7 )-5-[4-(4-7>'U* • 7 x ~ JU) tf 

^V-1-^JUTK-JU] t°U K} -3- tl K • dp 7° • tf * 

>Itdb£t)133); ESIMS m/z: 575(M + H) + 

146 

[0422] VXT<D4k'&M&. ^»yi3(C^i;T^L/co 

N-{4-(4-7>/U* P-2-* ̂ )iy JI-JIT7^ y )-5-[4-(4-?Jlt • 7 x ~ Jl) tf 

;u] tf'j iy>-2—r JIXJI^—JI}V 0 uXu/tytuirf 

dp^$ KHb£t)160); ESIMS m/z: 555(M + H) + 

147 

[0423] VXT<D4k'&M&. ^»yi6(C^i;T^L/co 

4-(2-£ • P-5-^f^7x y )-H-(Jl ̂  Jl tl Jl / < •< JD-5-L4-(4-7 

jitnyjL-ji) tf"*1; Vy-i-tui^-Jilif'j Vy-2-xjiftyj7^ Kdb^r 

4^) 161); ESIMS m/z: 574(M + H) + 

4-(2~0 • P-5-* ̂ J17 x - y )-5-[4-(4-7 JU* P 7 x ~ Jl) if* >J V 



WO 2014/084330 228 PCT/JP2013/082127 

v-i-2jJU<K-JU]-N-(:/q \fJitJU^< Jl) If'J V>-2-TJU*>7$ KOfb 

&M162) ; ESIMS m/z: 588(M + H) + 

4-(/C/$/JU7$ J )-N-(lf Jl/)-5-[4-(4-7i^ P 71-Jl) t? 

*IJ Vy-i-tuirf=Ji]£0,j vy-2-xji-fcyy^ KHb^tH63); ESIMS m/z 

: 540 (M + H) + 

4-(2, 4-$/£ • P-5-*^JU7x "JU7$ J )-N-(x^JU^;U/<^-r>/U)-5-[4-( 

4-7JU*P7x-JU) ^>-2-7Jl/*>7$ K( 

lb£r$)164); ESIMS m/z: 608(M + H) + 

4-(2, 4-VO • P-5-* ̂ J17 x~JlT^ y )-5-[4-(4-7 Jit • 7 JL—JI) if* 

U *jy-\--h JUTK->/U]-N-(70P tf'j ^>-2-TJU*:/7$ 

KHb£t)165); ESIMS m/z: 622(M + H) + 

4-(4-^7 • P-2, 5-v* ̂ J17 x-JlT^ J )-N-(j:3LJltiJl/<f(Jl)-5-[4-( 

4-7 Jit U7 x-Jl) tf**J $/>-2-7. Jlfc > 7 $ K( 

lb£r$)166); ESIMS m/z: 588(M + H) + 

4-(4-^7 • P-2, 5-v* ̂ J17 x - JU7$ 7 )-5~l4-(4-7 Jit • 7 x- Jl/) 

<j Vy-i-tuits-Ji]-N-(Xn £0jituis<f(ji) if'J Vy-2-xjitsyy^ 

KHb£t)167); ESIMS m/z: 602(M + H) + 

4-(4-7 Jit P-2-* ̂ J17 x - JU7$ J )-5-[4-(4-7 Jit P 7 x ~ Jl) tf* 'J 

Vy-'\-t)Jitf-Ji]-N-(7°n ifjitui/^jji) \f'j isy-2-xjifcy7< K( 

^b£^)168); ESIMS m/z: 572(M + H) + 

4-(4-^7 P P-2-* ̂ J17 x—JlT ^ J)-n-(Jl3LJltlJl/<f(Jl)-5-[4-(4-7 

Jit P 7 X -Jl) \f* 'J V-1-2) tf U *>* V-2-3JI/* V 7 $ K 

^169); ESIMS m/z: 574(M + H) + 

4-(4-^7 P P-2-* ̂ J17 x—JlJ7 ^ J )-b-\_4-(4-7 Jit P 7 x —Jl) If* <J V 

y-i-tui^-Jil-N-cyn tfJituiy<"e^Ji)if'J Vy-2-xjifcyy$ KOfb 

£^170); ESIMS m/z: 588(M + H) + 

4-(4-7JltU-2-/iLJl7j:-JlT<y)-5-[4-(4-7JltU7j:-Jl) tf*'J 

Vy-i-tuirf^Jil-N-i-T v 7°P \fjitui/<"E^ji)\f]j Vy-2-xjifcyy 
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$ KHb£t)171); ESIMS m/z: 572(M + H) + 

W-(WU 7°P ifJltJU^^ Jl)-4-(4-7 Jit P-2-* ̂ J17 x~JlT^ y )-

5-[4-(4-7J^P7X-JU) if*'J Vy-1~tlJlts—Jl]if'J Vy-2-XJli^y 

KHb£t)172); ESIMS m/z: 570(M + H) + 

N-(Jl ̂  Jl tl Jl y < "E ^ Jl)-5-[4-(4-7 Jit P 7 JL—JI) if* 'J iSy-1 ~tlJlt<— 

Jl^-3-?(^Jl-4-(o- h J) if'J V>-2-XJlfc>7$ KHb£t)226); 

ESIMS m/z: 554(M + H)+ 

148 

[0424] u-Fafc&mzs mmmi9izmi;T'£mistco 

4-(4-0 p P-2-* ̂ J17 Ji-JIT7^ y )-5-[4-(4-7 Jit P 7 x—Jl) if* 'J V 

y-i-tJits-Jilif'j vy-2-jjixjifr-Jitui/<$ y^^JKlk-g^iz 

); ESIMS m/z: 575(M + H)+ 

4-(4-7Jlt P-2-* ̂ J17 x-JU7^ y )-5-[4-(4-7 Jit P 7 JL-JI) if* 'J 

Vy-\-tJits-Jilif'J Vy-2-j jixjift-Jitui/<$ 

74); ESIMS m/z: 559(M + H)+ 

4-(4-7Jlt P-2-* ̂ J17 x-JlJ7^ y )-5-[4-(4~7 Jit P 7 JL-JI) if* 'J 

Vy-i-tuits-Jilif'J Vy-2—f jixjits-jituiy<< yW.4 V7°P ifJK 

lb£t)175); ESIMS m/z: 573(M + H) + 

WJ 149 
[0425] VLTfOik-SMte. ^»y25(C^ V-C&m L/c0 

3-0 P n-b~l4-(4-7 Jit P 7 x - Jl) if* >j Vy-'\-tiJi7i<-Jiy4-(4-y. h 

*v-2-*i-ji7 x-JIT^ y) if'J vy-2-xjitsyr^ KHb£tii78); ESI 

MS m/z: 533(M + H)+ 

3-0 P P-4-(2-^ P P-4-* h dpi>7 x- 7 )-5-[4-(4-7 Jit P 7 x ~ 

Jl) if* 'J Vy-\ -tlJlJ^-Jl] if'J Vy-2-XJlfoyrsi KHb£t)179); ESIM 

S m/z: 553(M + H)+ 

3-0 P P-4-(3-£ P P-2-* ̂ J17 x-JlJ7^ y )-5-[4-(4-7 JU* P 7 x ~ Jl 

)if*'jVy-]-tlJlts-Jllif'JVy-2-XJltsy77^ KHb£t)180); ESIMS 
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m/z: 537(M + H)+ 

3-0 • U-4-{3~0 • P-4-* ̂ Jl? JL—JIJ7 ^ J )-5-[4-(4-7 JU* P 7 x ~ Jl 

)\f*ljVy-]-ti)i^-)il\f,jVy-2-x)i^y77^ K0fb£tH8i); ESIMS 

m/z: 537(M + H)+ 

3-0 P P-4-(2, 6-VyJlt P y JL-JlT^y )-5-[4-(4-7 JU* p 7 X - Jl) tf 

*'j Vy-i-tuits-Jilif'j Vy-2-xji^yr^ K0fb£tH82); ESIMS m/z 

: 525(M + H)+ 

3-0 P U-4-(V0 P 7°P tfJl/j7^ y )-5-[4-(4-7il/^P7x ~Jl) tf'*'J */y 

-1-t>Jlrf=Jl]£0<jVy-2-XJlfcy7$ KHb£t)183); ESIMS m/z: 453 (M 

+ H) + 

[6-(4-7$ J f JIXJits-Jl)-5-0 P U-4-(4-7JltU-2-y. 

^J17 J1—JIT^ y)if'J Vy-3-^ Jl][4-(4-7JltU7 Ji—Jl) tf'* "J */y-

1—(Jll^OS >Hb£t)184); ESIMS m/z: 604(M + H) + 

3-{3—^7 P P-4-C4-7JU* P-2-* ̂ Jiy JL-JIT^ y )-5-[4-(4-7Jit P 7 

Ji-ji)\f*'j vy-i-tuits-Jilifu vy-2-'(jixjuk-ji}-4,4-v*i-
Jlt^V')Vy-2-ty{\t^^81)) ESIMS m/z: 619(M + H) + 

3-0 P P-4-C4-7JU* P-2-* ̂ Jiy JL-JIT^ y )-5-[4-(4-7Jit P 7 x ~ 

JI) t°'*|j vy-i-tuitf-Jil-n-i^TV-Ji^-'( JI) tf •; vy-2-xji-fcy 
T$ KHb£t)188); ESIMS m/z: 604(M + H) + 

[0426] 3-0 P P-N-(3, S-V* ^-Jl< V t ̂sJ—Jl~4—f Jl)-4-(4-y Jit P-2-* 51 

JU7x - 7 )-5-[4-(4-7i^P7x ~JU) tf'* "J $/>-1-^JJUTK—JU] tf 

U Vy-2-XJltsyr< KHb£t)189); ESIMS m/z: 616(M + H) + 

3-0 P P-4-C4-7JU* P-2-* ̂ Jiy JL-JIT^ y )-5-[4-(4-7Jit P 7 x ~ 

Jl) isy-l-tUltf^Jll-H-H Vt*y-V-Jl-3-'(Jl) tf'J ̂ V-2-7. 

K(jbcT^I90); ESIMS m/z: 588(M + H) + 

3-0 P U-4-(4-7 Jit P-2-* ̂ >/U7 x - 7 )-5-[4-(4-7 Jit P 7 x ~ 

JU),>,>-I-^MN-^]-N-7X-jueu Vy-2-xjiftyj7^ Kdb^r 

4^) 191); ESIMS m/z: 597(M + H) + 
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[6— (1H— tfP P [3, 2-b] \f 'J v>-1—f JlXJl^—Jl)-5-0 • P-4-(4-7JU*P 

-2-yf^7iJ ) if'J Vy-3-'T>'U][4-(4-7>'U*P7x —Jl) \f*'J 

^>-WJU]*^y >Hb£t)192); ESIMS m/z: 622(M + H) + 

3-0 P P-4-C4-7JU* P-2-* ̂ Jiy JL-JIJ7^ y )-5-[4-(4-7 JU* P7i-

jDtf^'j Vy-i-tuitf^Jil-N-y- vy-2-xjifryj7$ KOfb£ 

^193); ESIMS m/z: 551 (M + H) + 

3-0 P P-5-[4-(4-7 JU* P 7 x - JU) >J $/>-1-^j JUTK—JU]-4-(1-p< 51 

JU-1H—r Vyy-JU-5—y ) t°U ^>-2-7JU*>:P$ KHb£t)242); 

ESIMS m/z: 543(M + H)+ 

3-0 P P-4-(3-£ P P 7 x - J )-5-[3-(4-7 JU* P 7 x ~ Jl) 

y-/\-tl)ltf-)l]\fiJVy-2-X)lfry7$ KHb£t)283); ESIMS m/z: 495( 

M + H) + 

5-[3-(4-7 JU* P 7 x - Jl) Tif^Vy-l-tUl^-JllS-y. ̂ Jl-4-(o- h 'J 

JIT< y) If'J Vy-2-X)lfcy7< KHb£t)286); ESIMS m/z: 455(M + H) + 

150 

[0427] u-Fafc&mzs mmffimizmiiT'smistco 

2-{3-o p P-4-C4-7JU* p-2-* ̂ )iy JI-JIT7^ y )-5-[4-(4-7JU* P 7 

x-JI) \f*'j vy-i-tui^-Jilif'j Vy-2-xji^yr^ K}-3-t: KP^P 

v-n-y-^jl-fn^yj7^ KHb£t)185); ESIMS m/z: 622(M + H) + 

2- {3—^7 P P-4-C4-7JU* p-2-* ̂ Jl? JL-)17$ y )-5-[4-(4-7 JU* P 7 

x-JI) \f*'j vy-i-tui^-Jilif'j Vy-2-xji^yr^ K}-3-t: KP^P 

KHb£t)186); ESIMS m/z: 636(M + H) + 

151 

[0428] u-Fafc&mzs mMffimzmuT&mistco 

4-C4-7JU* P-2-* ̂ Jl? JL-)17$ y )-5-(4-7 x —Jl If* >J Vy-\~t)Jl 

Tn-JDif'jVy^-XJlTkyy^ KHb£t)48); ESIMS m/z: 469(M + H) + 

4-(4-/7 p p-2-* ̂ jiy x-jiy^ y )-5-(4-7 x - Jl \f* >J i/y-i-tuitf 

-Jl)lf<jVy-2-XJltsyT< K(jbcT^49); ESIMS m/z: 485(M + H) + 
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3-0 P P-4-(2, 4-V* ̂ Jl tf 'J < V>~5—f JIT $ J )-5-[4-(4-7 JU* P7i 

-JU)^U^H-;bJU/:K-JU]eU^-2-;UU*>:P$ KHb£t)219); ES 

IMS m/z: 519(M + H)+ 

152 

[0429] VLTfOik-SMte. HMJ51 i;x^ L/co 

3-0 P P-5-[4-(4-7J^P7I -Jl)-3-t^V \f*=y i/>-1-tlJl7K—Jl]-4 

-(1-7 x —JUV0U7°U ifJl7$ J ) if'J V>~2-XJlTl\>7$ Kdb£r^278) 

; ESIMS m/z: 544(M + H)+ 

153 

[0430] J^-FOMb^tltt. ^mM56lzmcr^mLfc0 

[5-0 PP-6-(7 JL~JIXJI^-JI)-4-(O- h J ) if'J is >-3-'NU][4 

-(4-7>'U*P7x-JU)H0^lJ^>-1—nu]*^y >Hb£t)205); ESIMS m/z 

: 564(M + H)+ 

154 

[0431] \>XT<D4k&M&. ^Wy57(C^i;T^L/co 

4-((1R, 2S, 4S)-7-* dp+f ifi/OU [2. 2.1 ]^7°^ >-2—f JUT7 $ J)-3 ~0 PP-

5-[4-(4-7J^P7I —Jl) if*'J Jlrf^Jl] if'J */>-2-XJl7l\> 

T< KHb£t)217); ESIMS m/z: 509(M + H) + 

4-((1R, 2S, 4S)-ifS/0 P [2. 2.1 ]^7°^ >-2—f JUT7 $ 7 )-3-£ p p-5-[4-(4-

7J^P7x-Jl) if*'J V>-1-t)Jlrf=Jl]if'J V>-2-XJlfc>7$ Kdb 

£t)236); ESIMS m/z: 507(M + H) + 

3-0 P P-4-(2, 3-i/t KP-1H--T y^'y-l-^ JIT< y)-5-[4-(4-7J^P7 

X -Jl) if*'J Vy-1 -tUlts-Jllif'J V>-2-XJlfc>7$ KHb£t)237); 

ESIMS m/z: 529(M + H)+ 

WJ 155 

[0432] J^-FOMb^tltt. ^Wy600Xi8(C^i;T^L/co 

3-0 P P-5-[4-(4-7JU* P 7 x —Jl)-4- tl KPdp:> 'J V>-1 -tlJltf— 



WO 2014/084330 233 PCT/JP2013/082127 

;u]-4"(m- h J ) if'J Vy-2-X)lfoy7$ Kdb£rt)199); ESIMS m/z 

: 519(M + H) + 

1 -[5-^7 • n-6-xjiy y=E<Ji-4-{m- h 'j jiy ̂  y) ~zi ̂  y -f ji]-4-y x -

Jlif*'J Vy-4-tl Jl^ym.^ ; ESIMS m/z: 543(M + H) + 

3-? P P-5-[4-(4-7P 7 xzj^-1,2, 3,6-j t: KP tf'J $/V-1-*J 

;U#-JU]-4-(m- h y ) if'J Vy-2-XJl>fcy7$ K(^b£r^202); ESI 

MS m/z: 501(M + H)+ 

1 -[5-^7 p n-6-xjiy y=E<Ji-4-{m- h 'j jiy ̂  y) ~zi ̂  y -f ji]-4-y x -

Jlif*'J Vy-4-tUl>rf*-?< K (jbcT ̂ 203); ESIMS m/z: 528(M + H) + 

3~0 P P-5-[4-(2-^ P P y JL—JU) if*^Vy-'\-t)Jltf—Jll-4-(m- h 'J Jl 

y ) if'J Vy-2-X)lfcy7< KHb£t)206); ESIMS m/z: 520 (M + H) + 

3-0 P P-5-C4-C4-7JU* P y x - Jl)-4-y. h =£•> if* 'J iSy-1 -t)Jltf—Jl] 

-4-(m-F'JJlJ7<y)if'JVy-2-XJl>fcy7$Wt,'£W208); ESIMS m/z: 5 

33(M + H)+ 

3-0 P P-5-[4-(4-7>'U*P 0 x —JDS-t^V if*? Vy-l-tlJl^—Jl~\~4 

-(m-K'>l>ll/7$y)t:0,J^>-2-7;U^>7$ K Ub£t)209); ESIMS m/z: 518 

(M + H)+ 

5-[4-Tiz^)l~4-(4-yjlt P 7 x - Jl) if* 'J Vy-1-tlJlrf=Jl]-3-0 P P 

-4-(m-h 'JJlJ7$y)if'jVy-2-XJlfcy7$ KHb£t)216); ESIMS m/z: 5 

45(M + H)+ 

nwy 156 
[0433] iX^IWy78(C^i;T^L/co 

3-0 P P-5-C4-C4-7JU* P 7 x ~ Jl) if* 'J Vy-1-tUlrf=Jl]-4-(2-y. 51 

Jl-2-yx-Jlt: F^V-Jl)if'jVy-2-XJl^yr^ KHb£t)282); ESIMS 

m/z: 518(M + H)+ 

3-0 P P-4-(2, 5 -WT y 7 x- 7 )-5-[4-(4-7>'U* P 7 x ~ Jl) \f* 

'J Vy-\--hJli^-Jl'\\f'J Vy-2-XJli^yy^ KHb£t)288); ESIMS m/z: 

539(M + H)+ 
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3-^7 P n-4-(5"^ • p-2-i/ 7 y 7 IZJI/7 $ y )-5-[4-(4-7 • 7 JL~JU 

K(lbl^?j290); ESIMS 

m/z: 548(M + H)+ 

3~0 • •-5-[4-(4-7>'U* • 7 x- JU) 'J Vy-1~tlJ^i<-A]-4-[2-y. ̂  

jM-(^fi^M^)7i_;u7$ y]t°'j vy-2-xAtsyr< Kdb£ 

t)329); ESIMS m/z: 581 (M + H) + 

157 

[0434] u-Fafc&mis mMmsizmuT-sitzLfco 
4-(*y*/Jl,7$ J )-5-[4-(4-7i^P7x -JU)-4-* h^> tf'* "J v>-1-

t}J\,tf-J\,]-3-*?)\,ifiJi/y-2-7>Jl>fc>7$ Kdb£«62); ESIMS m/z: 

513 (M + H) + 

3-0 • P-5-[3-(4-7 Jl/* • 7 Ji-A)Tiz^Vy-1-tlJ^i<-A]-4-(]-7 x 

-AVOuXn £°Jis7< s)£°'j Vy-2-x A fry 7< Kdb^)330); ESIMS 
m/z: 501(M + H)+ 

[0435] 

^ K Rtf/x £LTmm~z$>&o 

mik^% x &^ 0 m mn $ n z> ̂  s n & 0 

mm? u-f^x K 
[0436] E35!]#^1-AlI3?!]©sftBE : £$DNA 

i3^S^2-AXl3^©|^0^ : £j5£DNA 

I3^S^3-AX13^0!^B^ : £^DNA 

l3^#^4-Ali3?y©f£BS : £j$DNA 
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HacOlfiH 
[11^111] —®^(I) 

[fc17] 

RHis 

LT^TtcJ: U 

L&s U>£ilU 

YA(i, -NH-, -(K -NH-C(=0)-% -S-, -NH-NRla- RW£, 

JUdrJU^^'r), X&i£££ilL(/c/cU V£UZmftlzH£<&£ti;ib 

R2(is TKUJI^ *>7 A /\P fy, S^S£^LT^Tt<UM£M 

TJU^JUs LTt <£ ^Il7J^ U 

R3A&, TIE^(R3A-1)X(i(R3A-2) 

[fc18] 

°V R3d"\^ 
R3'\ H2N"\ 
(R^-l) (R3A-2) 

{^s R3(is HKPdpA S^S^LT^TtJaMSMZJUdrJU 

s ill^Lt^Ttct^/'J-Jk X(i~NR3aR3b [jfc^ R3*Rm3 
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HZ, S&S^UTlNTfcJ: 

WSMZJUdpJk S^S^LTlNTt^WgMZJUPdp^x S^S 

^^LX^Xt^^VOUTA^rA, S^S^r^LT^T 

-Jk S^S£^LT^ 

Tt<fclNflgflS^mSgXtt-C(=0)R3'= (^s RHZS S^S£^L 

T^TtcUMgMZJUdrJk S^S^LTlNTt^WgMZJUPdp 

A S^S^LTlNTt^WgMZJUdpJUZ^ A S^S^LT 

Ou~F)V^)V^t)^tt,x. XttR3a£R3btf$&-f t~ 

T s^s £ ̂  L T ̂  -r t <UN #MSi*t siss £ %m -t & ] £ 

R3tH£s 7KHJI^ il7J^y^Jk TU -fJk X&iS,BTA*At) 

A&^TJ&^iLs 

R4A&. TIB^(R4A-D. (R4A-2)% (R4A-3)% (R4A-4)% (R4A-5)X&(R4A-6) 

[<b19] 

(R4A-1) (R4A-2) (R4A-3) (R4A-4) (R4A-5) (R4A-6) 

lit^s RARZ?RH£s t: KPdp-> 

. VTJ, S^S^LTlNTt^WgMZJUdpJk S^S^LT 

W&&%^LX^X&£l^&WLTAU*iSs X 

(£-C(=0)R4c (^fK R4c(i, 7$y, 

JUX&S&S£M L T INT t <fc IN<£M7 JU P dp -> £itt) 3:ii1" A\ 

X&R4<hR5«g1-£j^llJI^<h-^C&^TS^S£^LTlNTt 

<UN]mfi&tffiSg£JlMU R6. R7. R8^t/R9(i, S^S£^LT 

INTtJaN^'J-JU^U R^tjWHi, 

TTKUJI^ bh'P^X ^>77, S^S^^UTlNTtcfclN^^ 

JUdpjk S^S^LTlNTtcUN^ij-jk S^S^r^LTlNTt 
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X&"C(=0)R4c (^s RHZs 7$ A 

M L T IN'T t & IN 7 J Udp j U X S & S 3: ̂  L T ivT t <fc IN € M T) U =1 

dp^>&mt)fi\ XlAR™tR"tfffi&T&0zmM3:t-mztj:? 

^ftis #MH*tH3Hb£tix & ̂  to iz fF # £ ti * i^0 

5RII2] XAtf, CH-e^)^II^II1|E®©#M^imJi^^X(i^©^to(C 

fF^^tl^^o 

^113] L^\ ^T&£si#JilXtt2§EiS©^Mf|i^f|i^b£tlXtt^©££ 

^Cll4] YA^\ -NH-X(i-0--e^)^II^II1~3(Z)lN-ftlAMC|E®©#M^S* 

^Cll5] Ritfs S&&£GLr^rt,<l:^7'J-JI/V&ZM3itJ%1~4<D^Ttl 

^Cll6] R2^\ TKUJI^ /Np/fvXtiS^S^^LTlNTt^lN^Z^dp 

jisTfczmji<mi~5(Di\ftii)HZB3m(v-ammtMmmfc'£Wxtt'£(D 

H^to£fF^£ft£i&o 

^Cll7] R2^\ 

^ii8] R2^\ s\u?>T:'fczmji<mi~5(Di\ftii)HZB3m(v-ammtMmmfc 

^Cll9] R2^\ S^S^^LTlNTt^lN^Z^dpjU-e^^II^JI1-50IN 

"f tl IE® © #MH*t H*Hb£ t) X tet (D m¥ to iz fF # £ tl £ i^o 

^1110] R3A^\ TIE^(R3A-1) 

[<b20] 

V 
R3' 'o 

»3A (R -1). 
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^1111] 

R3&fu§E<h^llT&£)T&£If#lI1~9(Z)^'f tlAMClEtfc© 

R3^\ -NR3aR3b R^RXfR 3b&, ^tl^'tlm^t 

#1112] R3a^t/R3b^\ ^tl^tl^-Xl£mtZ-iT7km^s 

^in3] R3a^t/R3b^\ 7kmm?~e$>zii^im$m(D^m.mm.mmik^x 

#1114] R3a^7K*Jl?-e^l'J. R3b^S^S£^LT^Tt<U^»*tll3S 

g-e&& ii^im 
ti&iko 

#1115] R4A^\ TIE^(R4A-1) 

[<b21] 

V N ,R< 

R' 
(R4A-1) 

R^T/RHi, ^ti^tifu§E<hf^llT&£)T&£If#iI1~14CD 

#3116] R4StfR5i)l XttS&S£^U 

T^Tt<UN7U-JUT&£ff#ili5=E*6©#Mli*tli^b£t)X& 

#iH7] ni^m~^(D^tnhHzidm(D^mmmm\kt;yAx.te:z(Dn^ 
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#in8] 

CCR10S^Oo 

#1119] II#lI1~16(Z)^'rtlAMC|E®©#M^im^b^X(i^©^to 

/P^^Oo 

#ii20] m&s 

Jtiks »J«\ 7 h Jtiks SsUtt^ 

im&s li, x^i-yyx • */a yvym^s 

s mmmms m-z. ji¥§ 
ytmmmfcs >m #. 

mm-Bs tiTnv-frmm'Bfcs 7" 
ftm. fcmmi3®, I'jf^h-T^ *TU-( K\ ^ 

#1121 ] K £ jltf tl£&J*££l 

#1122] II#lI1~16(Z)^'rtlAMC|E®©#M^im^b^X(i^©^to 
ic§^£ti£&©^&fi£&-£-r£ii£^fc\ ccRi0g!gte£PM 
"f" •2>73/io 

#1123] II#lI1~16(Z)^'rtlAMC|E®©#M^im^b^X(i^©^to 

(C fF^ £ tl £ Z li £ #iL\£j#^i§© ̂  MJkXfi/ 

#1124] Hi. «£^J#iks 

Jti^s »J«\ 7 h tiyW&M&s SsUtt^ 

im&s Ii, x^-f-7'yx • Vayvym*ms 

s mmmms m^mmts m-z. i¥§ 
J& >m J£ 
mm-Bs tiTnv-frmm'Bfcs 7" 
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HMs fc&'MlMs i'Jf7h-T^ <rn>f K\ ^ 

#1125] K kf-1£&J#3fcfr 

T&£!f#lI23=Ei6©;fr}£o 

#1126] CCR10S^^PMf II#lI1~16(Z)^Ttl 

#1127] II#II1~16©^ 

•rn AHC IE^ © b^ ti x «to tc fF^ ̂  n s 
#ii28] m&s 

Jtiks »J«\ Jtiks SsUtt^ 

im&s li, x^i-yyx • Va yvym^s 
s mmmms m-z. ji¥§ 
J& ^7LttM(^7Ltt^^b^)s >m #. 
mm-Bs tiTnv-frmm'Bfcs 7" 

ftm. fcmmi3®, I'jf^h-T^ K\ ^ 
u-^-r u-^is 

#II27|E® © #MH*tH3Hb£t)X tt ^ to (C fF # £ tl & iko 

#1129] h kf-1£&J#3fcfr 

-e & & II#II27IE® (D^mmmmmk^x. &* <DM¥ to tc $ n 
•SiHo 

#1130] CCR10g#^S^y(DM&OtclsbCD, II#lH~16©^TftAHCsEii© 

#1131] If#111-16©^ 

Mo 

#ii32] ii, 

Jti^s »J«\ 7 h *yvy&J#i&, 
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J#i&. M&s 

s m 
>m m 

M'MBs 7" K ^ rnm^rn^w. 
fcmmi3®, I'jr^h-f^ ^-CK K\ ^ 

#iI31=ES©Mo 
[ff#lI33] J&M&Btf&f&fe.J&M&RXfJ7 K 

T? & £ II #11311E® © o 


