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PCT/CN2013/000813 

^W$!JVS'I4» (Alzheimer's diseased 

ffl&lj&o 

RWWM 

(Alzheimer'sdisease) &\)AI$I 

#Po (Alzheimer type 

dementia) (senile dementia of the Alzheimer type ) o §fy, 

z? (the Alzheimer's Association) WS§T^o"» 2011 ^Itlli A£\jW 540 73 A0WH 

Mglj 2050 ^, l350 Jj&fto m 

at, 

MR%65 &u&65 $vx±&}£mA&}Mn3:K®o a$m 

ttm&mnmm, W^JS^IW, m. 
A Aisfc, mmmmj], #&$/§# 

fomwRm&QjmMmkmtfymk. amms FDA5 -i\ 
K't71 4 ^TXiZ^WcM^MM (acetylcholinesterase) ^Cpf^'J^fUo (acetylcholine) 



WO 2014/005421 PCT/CN2013/000813 
2 

mPm, W4^^Z,M« 
MaiiWrfrJffO. (donepezil) > (tacrine) -. 

^"Eferr (rivastigmine) (galantamine) , (Sugimoto et al. 

US4895841 and 5100901; Pathi et al. WO 2007077443; Parthasaradhi et al. WO 

2005003092; Dubey et al. WO 2005076749; Gutman et al. WO 200009483; Sugimoto et 

al. J. Med. Chem. 1995, 38, 481) ^M^}o ^Tfo, g&m 

Mlft- &$&*$**! 6-12 -tM, 50% 

(Alzheimer's Association, 2011 Alzheimer' Disease Facts and Figures, Alzheimer's & 

Dementia, 2011, 7(2), 208) . 

nwft® 

R'fO R2^ALiteSWTSg|: iU R1 IB R2 

R1 m R2 

A&glUTSS: fi, R3ti^W?S> R4«S 
R5 R6 Hiiii, R7 fMi 

l£R8 



WO 2014/005421 

R33J 
(C3-C4) 

R4^J 1-4 

(C3—C4) 

R5% I~3 ̂ mx< 

gGTFS0: if> (C,-C3) ^ 
(C1-C3) its, HlEpSlIl; 

if, (C,-C3) ^ 
(C,-C3) Hl^SilS; 

if. (C,-C3) ££ 
(C,-C3) 

tiiisyTii: cc,-c3) j&m 

PCT/CN2013/000813 

(C2-C3) 

MJtyfcg&TFgffl: (C,-C3) 
(c,-c3> fa&m. 

(c,-c3) mm* 

$, (C2-C3) 

g, (C2-C3) 

(c2-c3) Mm 

s, (C2-C3) 

(C2-C3) MS 

(C3—C4) 

R6^J I~4 

m (C3-C4) if£ng; 

R7^J 1-3 

M5£, (C3—C4) 

R8^ i~3 -tmt 
m (C3-C4) ifrgcg; 

ii£#£g^±Rmggft*fc. 

R3^W^S> R4 Mi fault 
pg®, n^^S^cR5 

R'^P R2^a^¥S, R1 fn R2-^^=0 
§£ R1 m R2 R1 m R2 

£*±3$ A R3l5£ftfa?S-
R5 RlfrfcS, R6 ^Wntfcng-

nltR^S, R8MfaPtt^S; ^ R3;*J 1-5 ̂ W;$, tfcMWT 
SS: if, (C,-C3) j£S, (C,-C3) j^ftS, R4^ 1~4 -f> 
Wl, if, (C,-C3) iS, (C,-C3) 4&$t 
fLS; R5 ^ 1~3 ^f> (C1-C3) £ 

R6^J l-4^IRftS, (C1-C3) #cg; R? 1-3 

if, (C1-C3) ^s> (C1-C3) iftS, 

R8^l~3^^s, (C,-C3) is. 

3£^±ftA^0tj&3£g, R3i&f\;fa^S, Rtt® 
S> RttP&S, R6i&ftMR&S, ^4" R33J 1-5 ^ 

, R4M 
S, R7 

(C,-C3) 
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§ W ~F S113: if, ( C i—C3) (C1—1C3) itS, R6 %} 1~4 
(C,-C3) M = 

lltfci&lftJI. A 2-M^S, 3-M^S, 4-HL$S, 2, 6-Zliv^S, 2-

Ptfcl&S, 3-Ptt®S, «-2-S, Ptt^-2-S, 5-¥SRtt^-2-S, l^l^-3-asKnltl^-5-

o 

(Dig: 

6-[2-(l-^S-4-lEPSS)ZJS]-[l,3]^t^i;f^^[4,5-f]^B5|R^-5,7--S (1-1); 

6-[2-[l-[(2-E^S)^S]-4-I]!R®S]Zia]-[l,3]-t^iXM^:[4,5-f]#n^nA-5,7-

(1-2); 

6-[2-[l-[(3-lH^S)^S]-4-IFSl®S]Z1S]-[l,3]-f(I^Ji[;iX^^:[4,5-f]^n3l%-5,7-

-SM (1-3); 

6-[2-[l-[(4-m^S)¥S]-4-^®S]Z,S]-[l,3]Z:t^J^M^[4,5-f]^R^Rife-5,7-

— m (1—4); 

6-[2-(l-^S-4-^P£S)ZJS]-5H-[l,3]-t^£r^'j#^:[4,5-fl^^|P^-7-S (1-5); 

6-[2-[l-[(2-lH$S)¥S]-4-imi!$S]ZiS]-5H-[l,3]-ft^JfJ!jt^^[4,5-f]^n5|l» 

-7-m (1-6); 

6-[2-[l-[(3-fit$g)^S]-4-l]tfl£S]ZiS]-5H-[l,3]-$L&^J!£ft#[4,5-f]#n« 

-7-M (1-7); 

6-[2-[l-[(4-M^S)¥S]-4-^(®a]Z,S]-5H-[l,3]-t^Jf^M^:[4,5-fl^R^n^ 

-7-M (1-8); 

6-[2-(l-^^-4-fm^S)2J®]-5-l¥^-5H-[l,3]^^^5^^^^1[4,5-fl^^|nife-7-S^ 

(1-9); 

6-[2-[l-[(2-m^$)¥S]-4-B^I®a]ZJS]-5-¥S-5H-[l,3]^t^^M?l:[4,5-f] 

^llft-7-P (I—10); 

6-[2-[l-[(3-m,^«)Epa]-4-9gl®a]Z1S]-5-^S-5H-[l,3]z:$(.^jji^^[4,5-f] 
^m-7-m (i—11); 

6-[2-[l-[(4-M^S)¥S]-4-l]!R(5ES]ZiS]-5-¥a-5H-[l,3]z:il^/XM^:[4,5-f] 

H^infc-7-SE (1-12); 

6-[2-(i-^:S-4-i^p$S)ZiS]-7,7-z:(f3S-[i,3]z:t^^^:[4,5-f]#n^|n^-5-S 
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(1-13); 

6-[2-[l-[(2-t;^S)¥S]-4-l^®S]ZJS]-7,7-z:¥S-[l,3]-^t^l5(;M^:[4,5-f] 

1^1%-5-BI (1-14); 

6-[2-[l-[(3-lH^S)¥S]-4-^®S]ZiS]-7,7-n^S-[l,3]-^^J[K^#[4,5-f] 

#«-5-13 (1-15); 

6-[2-[l-[(4-Hi^a)¥a]-4-l|IKl®a]Zia]-7,7-^¥a-[l,3]-it^/X,M^:[4,5-fl 

^m-s-m (i-i6); 
6-[2-(l-^S-4-9Kfl$S)ZiS]j!iif[[l,3]~f(1^jft^^[4>5-f]^n5|n%-7,l,-FF^ 

i]-5-®3 (1-17); 

6-[2-[l-[(2-m^S)¥S]-4-I^I^S]^S]!f!i^[[l,3]z:t^^M^[4,5-f]^n^|^ 

-7,l'-JfMi]-5-l| (1-18); 

-7,l'-^Mi]-5-S (1-19); 

6-[2-[i-[(4-ii;^S)¥S]-4-n^^S]ZJS]^i^[[i,3]z:t^^^:[4,5-f]^^|Bife 

-7,r-5Fj^i]-5-H d-20); 

6-[2-[l-[(2-il^S)¥S]-4-lll®S]ZJS]!i^[[l,3]i:t^^itM^[4,5-f]^n^|B^ 

-7,l'-TOi]-5-S (1-21); 

6-[2-[l-[(2- = Ml¥l®^^)EPS]-4-lMRSS]Z,®]^^[[l,3]^^^^FJ[K^^1[4,5-fl 

^n^n^-7,l'-^Mi]-5-H (1-22); 

6-[2-[l-[(2- Ep g^S) ¥ S]-4-« ®] 3] Jft#&#[4,5-f]|?^l 

nife-7,r-^Mi]-5-S (1-23); 

^-7,l'-^Mi]-5-SM (1-24); 

6-[2-[l-[(2,6--M^S)^S]-4-I]lR®S]Zia]!li^[[l,3]^*l^^li<i'M^:[4,5-f]^ 

n«-7,l'-TOj&]-5-® (1-25); 

(i-26); 

6-[2-[l-[(3-EFftS^S)¥S]-4-n^®S]ZJS]!lll^[[l,3]-t^^^:[4,5-f]# 

B^|BA-7,l'-^j^i]-5-ffi (1-27); 
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(1-28); 

6-[2-[ i -(2-nth ® ¥ s >4- m ® a ] z, w ] ̂  ̂  [[ i ,3] - ft & ̂  J% M # [4,5-f] & B^I % 

-7,l'-5Fj^i]-5-S (1-29); 

6-[2-[l-(3-Pltl&¥$)-4-l)l£l£S]&S]^[[U]^&^J!M#[4,5<|J|n» 

-7,l'-5F^i]-5-ffl (1-30); 

6.[2-[i -(4-nit m ¥ aH- m ® a] z, $] ̂  J* [[i ,3] n t ̂  ̂  ftm # [4,5-f] # «$i m 

-7,l'-i^Mi]-5-S (1-31); 

6-[2-[l-(Bg®-2-S¥S)-4-I^Ii$S]Z,a]!^5F[[l,3]-t^^M^:[4,5-fl^fl?|^ 

-7,l'-i^Mi]-5-S (1-32); 

6-[2-[ 1 -(2-ntfc 1® Ep g).4.BjR® g] Z,®] [[ 1,3] - t ^IXM [4,5-f] #R$l B$ 

-7,l'-f^i]-5-13M£l?. (1-33); 

6-[2-(l-^S-4-im®a)Z,a]!li5F[[l,3]z:t^|j<;M^:[4,5-fl#R5|f^-7,l'-5FM 

i]-5-®M& (1-34); 

6-[2-[l-(2-Ptt®¥S)-4-l^lSS]Z,a]^^[[l,3]-t^^jrj<;M^[4,5-f]^n^Pt 

-7,l'-JFpgi]-5-S^^^ (1-35); 

6-[2-[l-(2-Pl;t:®E]3S)-4-Bt®a]ZJS]-[l,3]z:t^^^M?l:[4,5-f]^n^|t^-5,7-z: 

S (1-36); 

6-[2-[i-(^ni-3-S¥S)-4-fR®a]ZJa]-[i,3]z:t^^iXM^:[4,5-fl^n^n^-5,7-

(1-37); 

6-[2-[i-(PiiBi-3-S¥a)-4-n^®S]ZJS]!li^[[i,3]z:t^J^M^[4,5-fi^n^|nt 

-7,l'-5FNi]-5-S (1-38); 

6-[2-[i-(iH-n«:n&-2-S¥SH-^i!$S]ZiS]j!i5F[[l,3]-^^i^j[J£^^[4,5-f]# 

«-7,r-3ffii]-5-S (1-39); 

6-[2-[i- [(5-¥S-iH-BltB&-2-S)¥S]-4-9Ri®S]ZiS]<i®F[[i,3]i:^^5Fj[8;'jS^ 

[4,5-f]#B^|P^.7,l'-Jf^i]-5-@M (1-40); 

B^|q^-7,r-^^i]-5-ffl (1-41); 
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(1-29) 

Mmifc: 

6-[2-[ l -(2-Pit «$ f S )-4-(j/R ® a ] £ m ] *F [[l ,3] n ft & *F It M # [4,5-f] # B5I % 

-7,l'-^^i]-5-S d-29); 

6-[2-[ 1 -(2-Pit P$ ¥ $)-4-^f® S] Z,S]m^[[ 1,3]^ ft &^J® 4$ #[4,5-f]#Pg|% 

-7,l'-JfMi]-5-SMa^a (1-33); 

6-[2-[l-(2-Ptt® ¥ S)-4-IJ«S] ZiS]m[[1,3]^ft^ #[4,5-f]IT^I% 

-7,l'-5FP3j&]-5-lU$$£k (1-35). 

tl, iUT^: 

SUV^fa^tf: 

£4-
R'|PR2$n±^f^j5C; (Boc) ; 

g*. R'*n R2£n±/?r^o £4>. 
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mm* 

en %tfM&$&&&& 
(Alzheimer's disease) » 

*%.nmV9£&yj*&n(I) 
Mm#. (I) £nnl^y»&f^!JM, 

M* M> jftmfru ^vtmu 

$»J> B£«J> mmm^ » 
^fu. J#«J, mmu %mmo 

(^ n m\^ 
fc. #?&#&&&: ^ ii m-i WL 111-2 

R1, R2*n Ato±ffifeXi m 
x M5S0}, A (OTJ> 
B); AXjammmmt®, %WBV£&&&* 

tm-fi&&&-. ra^iv 
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IV II 

&41, (Boc)c 

(i) BP(i) •%*!/& fa 
m (£PM> ra> mmm) m^it^ 
t!I-33* {fc-frtl 1-34 mk^^J 1-35o 

TJx&& l ffiw)o i£:fr$£i£ffl^s£ (IV) R1 ft R2^^^=0 &tfaflt&, 
n^, R9^II»I, (Boc); R,0^ii^¥?fMfis. 

NH + R9-N. 

JX£Y5^ i 

iv-i mM, iv-i 

av-2) mm mr&m^2^)0 
(IV) R9^iIS»S. 

M2S (Boc)c 
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VIII IV-2 

2 

iv-2 iv-2 
(BP 5 TtfiWt&W) CHaSffl) (IV-3) (#0T 

£&iU^)0 (IV) 
&. n*, R9einii (BOC)„ 

&/$5t3 

iv-3 IV-3 

(gp^R'+aiifaam^) (iv-4) ($BTS^ 
4fe). (IV) 

R^ftSfaWS, (Boc)o 

JX/SJC 4 

iv-i iv-i 
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Et2Zn/TFA/CH2l2^tt;^H7c5FW^^J'ffc^'tl^ (IV-5) (£PT£/S^ 

5 0f^>. (IV) 

R'^IIWW, (Boc); x^j 

i j|f O 

IV-5 

j&, 

"if" ̂ !tifu u, m$m° 
"is" (c,-c3) i 

ZiS. IF.MSln2-MS° 

"mm" BIMSM^ 
ffii. (C2-C3) nmm, ^mmmmmmo 

"jfis" ̂ mmm^o (c3-c4) HTU^JI 
tP^TOSJF, BPR'*PR2^CH2, 

"itS" (^S-O-) faSH3o ^'t'l i3S#P JI$T/EJSS.° (C1-C3) itS 

MS¥ta> zjpts, 

i»?«wsk, ^3Sfa^-a^m»ww, wnz^, 
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num. zmb, ?i 
m, mm> mm> # 

Mil KR-IIE (Alzheimer's disease). 

mmi&Rfa&giW&fe&m. &mm, 

mm o 
M&ffl8£J(TO£-60F254iFI£ (0.25 mm) 

(TLC) tmmito (v/v) M^JT-O w 

TLC 

*H NMR Bruker (400MHz) $!!l/^Wf#, ik^{iL$FB ppm 

(O.OOppm)o 'H NMRfa^^rfe: s=#.<$, d=MW, t= 

HSil#, m=£S<i|, br=»fa, dd=^S^fa)5l£^o 

Hz. 

MiHLC/MS ESI m APCL 

® 1 1-33 *P 1-35 

(^^#^N"|0j, -3M&;fth; !$-&% nmol/L) 
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ft i inA 52 £ (0.27Bfc) 

^SM (ik-n tJ V-1. J. Am. Chem. Soc., 1951, 75, 1371 ft J. Am. Chem. Soc., 

1963,55,473 ^ 320 #^--«- MM 60°C, I#(SI 

110 23.4 ^ (0.42 ^/K) MW 15 

MA 160 ^54117 (0.31 JfEft) 4-[2-(OT$«ftS)£S]»-l-

^M^TSH (^tlVI-1, #M^JWO 2007082731 fa $J) 

»?§$, 60°C 5 /hBt. jjpA 500 ml ZJ^ZJSH^P 300 ml 

zK> n%L, tifi/Li, siifi- ?m iQunn^, & 
MffifrM, f# 72 JnLtk1=?%J XI, M65.8%0 'HNMR(DMSO-C/6): 5 0.90-1.00 (m, 

2H), 1.36 (s, 10 H), 1.46 (q, 2H, .7=7.0 Hz), 1.66 (d, 2H, J-11.9 Hz), 2.62 (br 

s, 2 H), 3.51 (t, 2 H, .7=7.0 Hz), 3.88 (d, 2 H, J= 11.5 Hz), 6.24 (s, 2H), 7.32 

(s, 2 H); MS (ESI): m/z425 [M+Na]+o 

£:WJ2: 6-[2- (4-«S) ZiS]-[l,3]z:ft^^^[4,5-f]#B^|nt-5,7--SSk 

(^tJII-1) fa#J& 

IRJ 500 ^&£Z$t4'}JPA20 5E (0.05 ^^K) {fc^tJXI, in A 400 10% 

2 /JM#, il$,2fc&, tWfiO 15.5 Il-l, 

W 92.3%o 'H NMR (D20): 5 1.40-1.64 (m, 5 H), 2.02 (d, 2 H, 7= 13.4 Hz), 2.96-3.03 



WO 2014/005421 PCT/CN2013/000813 
14 

(m, 2 H), 3.45-3.50 (m, 4 H), 6.12 (s, 2 H), 6.79 (s, 2 H); MS (ESI).- m/z 303 [M-C1]+. 

3: 6-[2-(l-^^-4-^^^)ZJ®]-[l,3]^^^^F/3t^^:[4,5-f3^^|fl^-5,7-

(ik&wi i-i) 

ftE$M^inA5 (0.015 ^^K) &&%} III, 1.4 (0.01 J^) W.MW, 

lOO^ZJi, 2.3 ^ (0.02 J^/K) UjjP$t$50°CM&3~4'hEtf, 

IOO$^7K, mm, i&Mfttiim, i«> 
£Mrr#JW3.5j£tt£$?I-l, »60.4%o 'HNMR(DMSO^): 

5 1.08-1.17 (m, 3 H), 1.48 (q, 2H, 7= 6.6 Hz), 1.67 (d, 2 H, J = 10.0 Hz), 1.85 (t, 

2 H, y= 10.8 Hz), 2.75 (d, 2H, J= 11.4 Hz), 3.41 (s, 2 H), 3.53 (t, 2H, .7=7.1 

Hz), 6.27 (s, 2 H), 7.22-7.32 (m, 5 H), 7.37 (s, 2 H); MS (ESI): m/z 393 [M+H]\ 

% M m 'HNMR (400MHz) #J MS (m/z) 

4 eot^ 
° 1-2 

'H NMR(CDC13): 5 1.24-1.32 (m, 
3 H), 1.58 (q, 2 H, J= 7.5 Hz), 
1.75 (d,2HJ= 10.8 Hz), 2.00 (t, 
2 H, y= 11.0 Hz), 2.89 (d, 2 H, 
J= 11.5 Hz), 3.57 (s, 2 H), 3.64 
(t, 2 H, J= 7.4 Hz), 6.15 (s, 2 H), 
6.99-7.03 (m, 1 H), 7.07-7.11 (m, 
1 H), 7.19 (s, 2 H), 7.21-7.23 (m, 
1 H), 7.37 (t, 1 H, .7=7.1 Hz); 
MS (ESI): m/z 411 [M+H]+<= 
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5 

O 1-3 

'H NMR (CDC13): 5 1.27-1.34 (m, 
3 H), 1.57-1.62 (m, 2 H), 1.74 (d, 
2 H, J= 9.4 Hz), 1.93 (t, 2 H, J 
= 10.7 Hz), 2.84 (d, 2H, J= 11.3 
Hz), 3.46 (s, 2 H), 3.65 (t, 2H, 
J = 7.2 Hz), 6.15 (s, 2 H), 
6.89-6.94 (m, 1 H), 7.03-7.07 (m, 
2 H), 7.19 (s, 2 H), 7.21-7.27 (m, 
1 H); MS (ESI): m/z 411 [M+H]\ 

6 Co^-OXx, 
0 1-4 

1HNMR(DMSO-fl?tf): 5 1.08-1.20 
(m, 3 H), 1.48 (q, 2 H, 7=6.7 
Hz), 1.67 (d, 2 H, J= 10.2 Hz), 
1.84 (t,2HJ= 11.0 Hz), 2.74 (d, 
2 H, J= 11.4 Hz), 3.39 (s, 2 H), 
3.53 (t, 2 H, J = 1.2 Hz), 6.27 (s, 
2 H), 7.09-7.14 (m, 2 H), 
7.28-7.31 (m, 2H), 7.37 (s, 2 H); 
MS(ESI): m/z 411 [M+H]\ 

«-1-^MT@H (^^tJVII-1) 

ftfc&MWRA 92 H (0.23 gft) ik&®J XI, 250 250 
W, «> l«$o~io°c, JnA io % (0.26 jfft) ^0~10°C&& 
20-30#$". &&&¥, itlA lOO^fbK, (MJ$45°C) M^F, $ 
mtmmnAsoomftZsMzm, 300i&nwtnm, 

linA 300 ^5*, tfrtHSft, &=F, U 
5'J 64.7 l&k&ifa VII-l, W70%o lHNMR(DMSO-^): 5 0.95-1.04 (m, 2H), 1.39 

(s, 10 H), 1.51 (m, 2 H), 1.70 (dd, 2 H, J~ 25.0, 12.4 Hz), 2.65 (br s, 2 H), 3.23-3.30 

(m, 1 H), 3.54-3.61 (m, 1 H), 3.90 (d, 2 H, J= 10.0 Hz), 5.67 (d, 1H, 7= 8.9 Hz), 

6.12 (s, 1 H), 6.13 (s, 1 H), 6.50 (d, 1 H, J=9.0Hz), 7.08 (s, 1 H), 7.09 (s, 1 H); 

MS (ESI): m/z 427 [M+Na]+„ 
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O 0 NBoc 
AC20, Et3N 

NBoc 

ft SOO^f-H/S}®^, 2JPA55|£ (0.136 Jfft) {k^yjvil-l, 385 <tf-^M¥ 

jfc, 43 (0.31 Jf^K) HZJ£, 1.8 3£ (0.015 0#) 4-~ tJP 

\3imn (0.33 £S?ST. jJRA200«7bKi!», ftltlll 

M, tJPA^MlT'Ji, 79 VIII-1, 7fcftfcaa—# 
tt££, #"o 'HNMR(DMSO-ofg): 80.94-1.02 (m, 2 H), 1.39(s, 10 H), 

1.43-1.54 (m, 2 H), 1.67 (t, 2H, J=9.9Hz), 2.14 (s, 3 H), 2.65 (brs, 2H), 3.17-3.24 

(m, 1H), 3.56-3.64 (m, 1 H), 3.90 (d, 2H, J= 10.6 Hz), 6.16 (d, 1 H, J = 0.8 Hz), 

6.18 (d, 1 H, J - 0.6 Hz), 6.90 (s, 1 H), 7.14 (s, 1 H), 7.16 (s, 1 H); MS (ESI): 

m/z 469 [M+Na]+o 

9: 4-[2-(7-ft^-5H-[l,3]-®^JflKM?l:[4,5-fI#P5l^-6-S)Z,a]lM®-l-

WiMUTm (il^XII) 

NBoc 

ft&JMMPA 79 VIII-1 400 MA 17 ^ 50% 

7Xfa 5%^, 7 6o°c n&^vc 7-8'm, sm 

m, ^i-ptrr&filft, iiit, %3\ 33 XII, 

VIM if#) %£} 62.5% o 1HNMR(DMSO-C/6): 5 0.94-1.04 (m, 2H), 1.39 (s, 10 H), 

1.47-1.54 (m, 2H), 1.69 (d, 2H, J= 11.6 Hz), 2.64 (brs, 2H), 3.50 (t, 2H, J = 

7.0 Hz), 3.90 (d, 2 H, J= 11.3 Hz), 4.32 (s, 2H), 6.12 (s, 2 H), 7.08 (s, 1 H), 

7.11 (s, 1H); MS (ESI): m/z 411 [M+Na]+. 
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II-2) faftj# 

NBoc 
HCI 

n-2 

15 % (0.039 m&) XII, jjPA 300 XW&ttM, 

Mu&m3o^, 
f#glj 10.5 ^^11-2, M84.3%O 'HNMR(D20): 8 1.38-1.49 

(m, 2 H), 1.59-1.61 (m, 3 H), 1.98 (d, 2H, J= 13.5 Hz), 2.91-2.98 (m, 2H), 3.42 

(d, 2 H, J= 12.8 Hz), 3.49 (t, 2 H, 7= 7.0 Hz), 4.13 (s, 2 H), 5.97 (s, 2 H), 6.72 

(s, 1 H), 6.76 (s, 1 H); MS (ESI): m/z 289 [M-C1]\ 

11: 6-[2-(l-^a-4-^®S)Z,S]-5H-[l,3]^^^F^^[4,5-fl^^|n^ 

-7-M (&&%! 1-5) 

o o N 

11-2 

NH 

HCI 

1-5 

ft£&M^PA5 5£ (0.015 0sj<) ik&tyu-l, 1.4 £ (0.01 Jf^) 

lOOS^ZJf, 2.3 (0.02 MM 50°C SJ® 3-4 

±, JPA 2oom?tz^Mz,mm ioo ai^x, mm, feifiiii, 3M, 
ttnrr#^f#gij3.1 W53.4%0 'HNMR(CDC13): 

5 1.26-1.36 (m, 3 H), 1.57 (q, 2 H, .7=7.5 Hz), 1.73 (d, 2H, 7= 9.2 Hz), 1.93 (t, 

2 H, 7 = 10.6 Hz), 2.87 (d, 2H, 7=11.2 Hz), 3.48 (s, 2 H), 3.60 (t, 2H, 7=7.5 

Hz), 4.23 (s, 2 H), 6.04 (s, 2H), 6.83 (s, 1 H), 7.21 (s, 1 H), 7.22-7.26 (m, 1 H), 

7.29-7.30 (m, 4 H); MS (ESI): m/z 379 [M+H]+0 

m w 'H NMR (400MHz)fP MS (m/z) 
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12 

1-6 

'H NMR (CDC13): 5 1.29-1.34 
(m, 3 H), 1.57 (q, 2 H, 7=5.4 
Hz), 1.74 (d, 2 H, 7= 8.8 Hz), 
1.99 (t, 2 H, 7= 10.2 Hz), 2.88 
(d, 2H, 7= 10.7 Hz), 3.56(s, 
2 H), 3.59 (t, 2 H, 7= 7.2 Hz), 
4.22 (s, 2 H), 6.03 (s, 2 H), 
6.82 (s, 1 H), 7.00 (t, 1 H, 7 = 
9.2 Hz), 7.08 (t, 1 H, 7= 7.3 
Hz), 7.20-7.22 (m, 2H), 7.35 
(t, 1 H, 7= 7.1 Hz); MS (ESI)): 
m/z 397 [M+H]+o 

13 

1-7 

'H NMR (DMSO-d6) : 5 
1.12-1.17 (m, 3 H), 1.50 (q, 2 
H, 7= 5.4 Hz), 1.68 (d, 2H, 
7= 8.5 Hz), 1.87 (t, 2 H, 7= 9.4 
Hz), 2.75 (d, 2 H, 7= 10.6 Hz), 
3.43 (s, 2 H), 3.49 (t, 2H, 7 = 
7.1 Hz), 4.31 (s, 2 H), 6.12 (s, 
2 H), 7.03-7.12 (m, 5 H), 
7.32-7.37 (m, 1 H); MS (ESI): 
m/z 397 [M+H]\ 

14 
1-8 

'H NMR (CDCI3): 8 1.26-1.32 
(m, 3 H), 1.57 (q, 2H, 7=5.0 
Hz), 1.72-1.74 (m, 2H), 1.92 
(t, 2 H, 7= 10.6 Hz), 2.83 (d, 
2 H, 7= 10.9 Hz), 3.43 (s,2H), 
3.60 (t, 2 H, 7= 7.4 Hz), 4.23 
(s, 2 H), 6.04 (s, 2 H), 6.83 (s, 
1H), 6.96-7.00 (m, 2 H), 7.21 
(s, 1H), 7.24-7.27 (m, 2 H); 
MS (ESI): m/z 397 [M+H]\ 

w.tft-i-wmm'm (^tixim m\& 
NBoc 

LDA/THF 

Mel 

NBoc 

XII XIII 

ft&&)IMnA 30 3£ (0.077 Bfc) {k&yqxnfflmmftm^krn, 
#>, MM-10~-15°C, (0.16 
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30#ft, 30 »A4.8i?f 

(0.077 gft) &&2/JM#, JPA600 WMMZ^ 

SafP 300 jiiJt, 'M 

^£(J 14.5 XIII, i&$: 46.1% 0 'HNMR(CDC13): 5 1.07-1.21 

(m, 2 H), 1.41 (d, 3 H, J=6.7Hz), 1.45 (s, 10 H), 1.55 (q, 2 H, J=7.4Hz), 

1.66-1.69 (m, 1 H), 1.80-1.83 (m, 1 H), 2.64-2.71 (m, 2H), 3.17-3.24 (m, 1 H), 

3.92-4.00 (m, 1 H), 4.06-4.09 (m, 2H), 4.41 (q, 1 H, J=6.7Hz), 6.05 (s, 2 H), 

6.82 (s, 1H), 7.20 (s, 1 H); MS (ESI): m/z 403 [M+H]+. 

•£M®\ 16: 5-Epa-6-[2-(4-^®S)Z,S]-5H-[l,3]z:^^^/jc'j#^[4,5-fl^lJ5l% 

-7-B@Sfc®£fc (fb'o II-3) 

'NBoc P f^'NH 
HCI 

XIII 

• HCI 

II-3 

-fr 

ft&£ZW;toA5 (0.012 Jfft) XIII *P 30 jjPAl00$?f-

1-1.5 

T4t. %3\ 3.4 II-3, 81%. 'HNMR(D20): 5 1.24 (d, 3 H, J=7.0Hz), 

1.44-1.58 (m, 5 H), 1.98 (m, 2H), 2.96 (m, 2 H), 3.21-3.25 (m, 1 H), 3.44 (d, 2 

H, J= 12.4 Hz), 3.64-3.72 (m, 1 H), 4.34 (q, 1 H, J=6.6Hz), 5.94 (s, 2H), 6.72 

(s, 1 H), 6.79 (s, 1 H); MS (ESI): m/z 303 [M+H]\ 

17: 6-[2-(l-^S-4-9S»®S)ZiS]-5-¥S-5H-[l,3]—ft^5FM^[4,5-fl 

(tt^t/ 1-9) 

11-3 1-9 

ft^/S)fS43iinA2 H (0.006 H/K) ft^t?II-3#P40$^ZiIf, iPA 2.4 

(0.017 ^/K) WLW.'W, 1.2 ^ (0.0087 Jf^) 1.5 ^ (0.013 ^/K) 

Uit^, ^S50°C, &J&1.5'hftt, An A 200 g7t-Zi$ZJB*P 100* 
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jbx, mi, u 
1-9, i|fc$47.4%. 'HNMR(CDC13): 8 1.34-1.42 (m, 3 H), 1.46 (d, 3 H, 

J= 6.7 Hz), 1.59-1.64 (m, 2 H), 1.72-1.75 (m, 1 H), 1.86-1.89 (m, 1 H), 1.97-2.04 

(m, 2 H), 2.94 (t, 2 H, .7=9.1 Hz), 3.21-3.28 (m, 1 H), 3.55 (s, 2H), 3.97-4.05 (m, 

1H), 4.46 (q, 1H, J - 6.7 Hz), 6.09 (s, 2H), 6.87 (s, 1 H), 7.26 (s, 1 H), 7.29-7.32 

(m, 1H), 7.34-7.37 (m, 4H); MS (ESI): m/z 393 [M+H]\ 

& M m 'H NMR (400MHz)|P MS (m/z) 

18 
co^cco 

1-10 

'HNMR (CDC13):5 1.36-1.42 (m, 
3 H), 1.46 (d, 3 H, J= 6.7 Hz), 
1.58-1.63 (m, 2 H), 1.73-1.76 (m, 
1 H), 1.87-1.89 (m, 1 H), 
2.05-2.10 (m, 2 H), 2.95 (m, 2 H), 
3.20-3.27 (m, 1 H), 3.63 (s, 2 H), 
3.98-4.05 (m, 1 H), 4.46 (q, 1 H, 
J= 6.6 Hz), 6.10 (s, 2 H), 6.87 (s, 
1 H), 7.07 (t, 1 H, J=9.1 Hz), 
7.16 (t, 1 H,J= 7.4 Hz), 7.26-7.35 
(m, 2 H), 7.43 (t, 1 H,,7=7.1 Hz); 
MS (ESI): m/z411 [M+H]+o 

19 

p~ 

! 
o\̂

° 

'H NMR (CDC13): 8 1.34-1.42 (m, 
3 H), 1.46 (d, 3 H, J=6.8Hz), 
1.59-1.64 (m, 2 H), 1.72-1.75 (m, 
1 H), 1.87-1.89 (m, 1 H), 
1.99-2.04 (m, 2H), 2.92 (t, 2H, 
J= 8.9 Hz), 3.21-3.28 (m, 1 H), 
3.54 (s, 2 H), 3.97-4.05 (m, 1 H), 
4.47 (q, 1 H, J= 6.7 Hz), 6.10 (s, 
2 H), 6.88 (s, 1 H), 6.96-7.01 (m, 
1 H), 7.10-7.15 (m, 2H), 7.26 (s, 
1 H), 7.30-7.34 (m, 1 H); MS 
(ESI): m/z 411 [M+H]+o 

20 

1-12 

'H NMR (CDC13): 8 1.32-1.40 (m, 
3 H), 1.46 (d, 3 H, J=6.7Hz), 
1.59-1.64 (m, 2 H), 1.73-1.75 (m, 
1 H), 1.86-1.88 (m, 1 H), 
1.95-2.00 (m, 2 H), 2.90 (t, 2H, 
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J= 8.2 Hz), 3.21-3.28(m, 1 H), 
3.50 (s, 2 H), 3.98-4.05 (m, 1 H), 
4.47 (q, 1 H, J= 6.7 Hz), 6.10 (s, 
2 H), 6.88 (s, 1 H), 7.02-7.06 (m, 
2 H), 7.26 (s, 1 H), 7.31-7.34 (m, 
2 H); MS (ESI); m/z 411 [M+H]+„ 

21: 4-[2-(7J--^g-5-$tft-[U]-&&^Jft$#[4,5-f]|^l%-6-g)Z1 

10^ (0.025 ^/K) UW, 

UHUF, K$-10~- 15°C, t»48Sft- (0.096 ^/K, 2f/M) 

i.6(0.026^0 &J$n 'btt, 

jnA 3oomftz>mzsm, i5o^ftzKniRifc&. JUASSE^^BI, a 

i$, ttmrrft®, MM 5.6 XIV, w 54.2%0MS(ESI): 

m/z 417 [M+H]+ 0 

22: 7,7-H¥S-6-[2-(4-gtl^S)ZiS]-[l,3]-tt^M#[4,5-f]^n5l% 

-5-®j»£fe II-4) 

ft^/S)jS^l)nA2 ^ (0.0048 0/K) ifc^-tlXIV^P lO^Zil?, MA 50 % 

iwoM.ftM.Mz.mz.mwM, "MM&m 1-1.5'W, &&t, 

&, "HI. WJ 1.2 ^1=rtJII-4, i&^71%. 'HNMR(D20): 6 1.27 (S, 6H), 1.45 
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(m, 2 H), 1.56 (q, 2H, .7=6.9 Hz), 1.69 (brs, 1 H), 2.00 (d, 2H, J= 13.9 Hz), 

3.00 (t, 2 H, J= 12.6 Hz), 3.37 (t, 2H, .7=7.6 Hz), 3.45 (d, 2 H, 7= 12.3 Hz), 

5.96 (s, 2 H), 6.79 (s, 1 H), 6.86 (s, 1 H); MS (ESI): m/z 317 [M-Cl]+0 

23: 6-[2-(l-^S-4-9SlSS)ZiS]-7,7--¥S-[l,3]-^^JF/X^^[4,5-f] 

11-13) faflij# 

; ./j u 
H-4 1-13 

ftS/3ZM^^A2.3 ^ (0.0065 Jfft) II-4 *0 46 ^ZJ#, flnA 

6 5£ (0.043 J£&) $LMW, 1.3 & ft (0.0094 J£#) HZJg, 1.7#^ (0.015 Jfft) 

ffMM50°C, J&&2~3'Ntf, 1)WX2WW\^m.ZM, IOO^TJC, « 

feiflill, Sillfl, ftjEg, 1.8 

£•$11-13, tfe$67.7%o 'HNMR(DMSO-^6): 5 1.18-1.23 (m, 2 H), 1.26-1.33 (m, 

1H), 1.40 (s, 6 H), 1.50-1.56 (m, 2H), 1.70 (d, 2H, J= 11.2 Hz), 1.89 (t, 2 H, 

J= 10.4 Hz), 2.77 (d, 2H, J= 11.2 Hz), 3.35 (t, 2H, J=7.8Hz), 3.42 (s, 2H), 

6.12 (s, 2 H), 7.05 (s, 1 H), 7.21-7.25 (m, 2H), 7.27-7.33 (m, 4 H); MS (ESI): 

m/z 407 [M+H]+ „ 

11-4^*4, 

-A' TM m 'H NMR (400MHz)^0 MS (m/z) 

24 
' 1-14 

'HNMR(DMSO-</6): 6 1.13-1.22 
(m, 2H), 1.23-1.28 (m, 1 H), 
1.39 (s, 6 H), 1.48-1.54 (m,2H), 
1.70 (d, 2 H, J= 11.6 Hz), 1.94 
(t, 2 H, J= 10.9 Hz), 2.78 (d, 
2 H, J= 11.2 Hz), 3.33 (t, 2 H, 
J= 7.7 Hz), 3.48 (s, 2 H), 6.10 (s, 
2 H), 7.03 (s, 1 H), 7.12-7.18 (m, 
2 H), 7.24 (s, 1 H), 7.27-7.32 (m, 
1 H), 7.39 (t, 1 H, J=7.4Hz); 

MS (ESI): m/z 425 [M+H]\ 
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25 
1-15 

'HNMR(DMSO-<4): 5 1.15-1.24 
(m, 2 H), 1.25-1.31 (m, 1 H), 
1.40 (s, 6 H), 1.50-1.55 (m,2H), 
1.71 (d, 2 H, J = 10.8 Hz), 1.91 
(t, 2 H, J= 11.2 Hz), 2.77 (d, 
2 H, J= 11.5 Hz), 3.35 (t, 2H, 
J= 8.2 Hz), 3.45 (s, 2 H), 6.11 (s, 
2 H), 7.03-7.14 (m, 4 H), 7.25 (s, 
1 H), 7.32-7.38 (m, 1 H); MS 
(ESI): m/z 425 [M+H]+0 

26 CO^^' 
' 1-16 

'HNMR (DMSO-C/6): 5 1.13-1.22 
(m, 2 H), 1.25-1.29 (m, 1 H), 
1.41 (s, 6 H), 1.50-1.55 (m,2H), 
1.70 (d, 2 H, J= 11.2 Hz), 1.89 
(t, 2 H, J= 10.7 Hz), 2.76 (d, 
2 H, J= 11.2 Hz), 3.35 (t, 2H, 
J= 1.1 Hz), 3.40 (s, 2 H), 6.12 (s, 
2 H), 7.04 (s, 1 H), 7.12 (t, 2H, 
J = 8.9 Hz), 7.25 (s, 1 H), 
7.29-7.33 (m, 2H); MS (ESI): 
m/z 425 [M+H]+o 

27: 4-[2-(5-M¥a-7-«^-[i,3]z:ft^if/j<;M^[4,5-f]^n^|^-6-S)Z,S] 

»-i-l«&TSi (ik&yo ix-1) MM& 

NBoc / NBoc 
1) MeMgl 

2) HCI 

IX-1 

&75 (0.19 Jgft) E 
*H-PM o~io°c, ^400^ i.2 N 

l 'W, S/S 15 
3H+, inA 500ml £$£01, 300 ml ijfc^WflUi, itJA^^^, 

$&v£$fc£®Md>A, ilii, 47.6 IX-1, 

W: 63.8%o 'HNMRCDMSO-dtf): 5 0.95-1.05 (m, 2H), 1.38 (s, 10 H), 1.48 (q, 

2 H, 7=7.0 Hz), 1.71 (d, 2 H, J= 12.2 Hz), 2.65 (brs, 2H), 3.70 (t, 2 H, J=7.2Hz), 

3.90 (d, 2 H, J= 11.6 Hz), 4.95 (s, 1 H), 5.34 (s, 1 H), 6.17 (s, 2H), 7.15 (s, 1 
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H), 7.53 (s, 1H); MS (ESI): m/z 423 [M+Na]+o 

28: 4-[2-(5-^:^!tiif[[l,3]-^^ffljcM?l:[4,5-f]^^|n^.7,l,-5F^i]-6-

$)£S]«-l-MSt$T® (ik&WXV) 

NBoc i NBoc 
Et2Zn/TFA/CH2I2 P-

~<o 

XV 
IX-1 

(IN) HZ,S^faa#S$g$, % 
P$MS0~10°C, ffi&, M 200 *^3" 23.1 (0.31 m^) BUZM 

fa ^iq^faj^l 20 3H+, 20 ft¥l, mu 200 24 
mft (0.3 0ft) #?»] 300 $?f-

60 % (0.15 Bft) ik&® IX-1 fa:iM¥i^v&, 30°c B.M 3-4 
'W, IJPA 500 ml zK, U 1 N toA 

&$£, 'HNMR 
(CDC13): 8 1.08-1.19 (m, 2H), 1.28 (dd, 2 H, .7=6.2, 7.4 Hz), 1.45 (s, 9H), 1.48-1.57 

(m, 5 H), 1.72 (d, 2 H, J= 12.7 Hz), 2.69 (t, 2H, J= 11.6 Hz), 3.20 (t, 2H, J= 

7.6 Hz), 4.07 (d, 2H, J= 13.1 Hz), 6.03 (s, 2H), 6.43 (s, 1 H), 7.23 (s, 1 H); 

MS (ESI): m/z 437 [M+Na]+, 

29: 6-[2-(4-n^lg)£a]!li^[[l,3]z:^^^^:[4,5-fI^B^|n^-7,l,-ff^ 

i]-5-KM& (it&ya n-5) fa$y& 

NBoc 
HC! 

XV H-5 

ft&j^M^nAi^^rtJXV fa^M, 750 «^-£il, iraA36 

50~55°C 5 'Mtt, MHI^S^^200ml, Miq 900ml 

$t#i5fc&$rF, HSU 24.3 fiik&yj H-5, MS(gctt£$fIX-l 

if#): 46.2% o 'HNMR(D20): 8 1.06 (t, 2 H, J=6.7Hz), 1.32-1.46 (m, 6H), 
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1.60 (m, 1 H), 1.91 (d, 2 H, 13.5 Hz), 2.91-3.03 (m, 4 H), 3.39 (d, 2 H, J= 12.8 

Hz), 5.90 (s, 2 H), 6.18 (s, 1 H), 6.68 (s, 1 H); MS (ESI): m/z 315 [M-C1]+. 

30: 6-[2-(l-^S-4-P^I^S)£S]i|^[[l,3]^ft^^^[4)5-f]^fl^|B^ 

-7,l'-ifMi]-5-S (4t-£t)I-17) 

II-5 117 

(0.0060ft) II-5, 40mftZB, M#> in A 1.2 
% (0.008Bft) mmw, \ (0.007mft) 2^- (0.017030 wot 

ft-^$60°C, SJS2.5/J^, ifflA200^Zi$ZiSi, 100$?bK, 
mmm, 1.5 
5£tt.£*t)M7, M65.2%0 'HNMR^DCla): 6 1.24-1.33 (m, 5H), 1.49-1.57 (m, 

4 H), 1.72 (d, 2 H, J=9.6Hz), 1.96 (t, 2H, J= 10.8 Hz), 2.87 (d, 2H, .7=11.4 

Hz), 3.19 (t, 2 H, J= 7.8 Hz), 3.49 (s, 2 H), 6.03 (s, 2H), 6.42 (s, 1 H), 7.22-7.25 

(m, 2 H), 7.28-7.32 (m, 4H); MS (ESI): m/z 405 [M+H]+. 

30 3ff£$iJ&lsJl~Rt£tl: 

& Mi 'H NMR (400MHz)^B MS (m/z) 

31 cc^w 
1-18 

'H NMR (CDC13): 5 1.23-1.31 
(m, 5 H), 1.48-1.55 (m, 4H), 
1.72 (d, 2 H, J = 9.2 Hz), 2.02 
(t, 2 H, 7= 10.3 Hz), 2.88 (d, 

2 H, J= 11.2 Hz), 3.18 (t, 2 H, 
J= 7.9 Hz), 3.56 (s, 2 H), 6.02 
(s, 2 H), 6.41 (s, 1 H), 6.99-7.03 
(m, 1H), 7.07-7.11 (m, 1 H), 
7.19-7.25 (m, 2 H), 7.35-7.39 
(m, 1 H): MS (ESI): m/z423 
[M+H]\ 

32 

1-19 

'H NMR (CDCI3): 8 1.24-1.32 
(m, 5 H), 1.49-1.56 (m, 4H), 
1.71 (d, 2 H, J= 10.2 Hz), 1.95 
(t, 2 H, J= 10.7 Hz), 2.83 (d, 
2 H, J= 11.2 Hz), 3.19 (t, 2 H, 
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J= 7.7 Hz), 3.45 (s, 2 H), 6.02 
(s, 2 H), 6.41 (s, 1 H), 6.89-6.93 
(m, 1H), 7.03-7.07 (m, 2 H), 
7.21-7.27 (m, 2 H); MS (ESI): 
m/z 423 [M+H]\ 

33 

^ 1-20 

'H NMR (CDC13): 5 1.24-1.32 
(m, 5 H), 1.49-1.56 (m, 4H), 
1.72 (d, 2 H, J= 10.2 Hz), 1.94 
(t, 2 H, J= 10.7 Hz), 2.84 (d, 
2 H, J= 11.4 Hz), 3.18 (t, 2 H, 
J - 7.9 Hz), 3.44 (s, 2H), 6.02 
(s, 2H), 6.42 (s, 1 H), 6.95-7.01 
(m, 2 H), 7.24 (s, 1 H), 7.25-7.28 
(m, 2 H); MS (ESI): m/z 423 
[M+H]+o 

34 

^ 1-21 

'H NMR (CDCI3): 5 1.26-1.36 
(m, 5 H), 1.52-1.59 (m, 4H), 
1.75 (d, 2 H, J= 9.9 Hz), 2.09 
(t, 2 H, 7= 10.3 Hz), 2.91 (d, 
2 H, J= 11.2 Hz), 3.21 (t, 2 H, 
J= 7.9 Hz), 3.61 (s, 2 H), 6.05 
(s, 2 H), 6.44 (s, 1 H), 7.16-7.21 
(m, 1H), 7.23-7.29 (m, 2 H), 
7.35 (dd, 1 H, J= 7.8, 1.1Hz), 
7.50 (d, 1 H, J = 7.1Hz): MS 
(ESI): m/z 439 [M+H]\ 

35 <XXJN J<J 
^ 1-22 

'H NMR (CDCI3): 5 1.24-1.34 
(m, 5 H), 1.50-1.58 (m, 4H), 
1.72 (d, 2 H, J= 10.2 Hz), 2.04 
(t, 2 H, J= 10.8 Hz), 2.83 (d, 
2 H, J= 11.3 Hz), 3.19 (t, 2 H, 
J= 7.9 Hz), 3.62 (s, 2 H), 6.02 
(s, 2 H), 6.42 (s, 1 H), 7.24 (s, 
1 H), 7.30 (t, 1 H, J= 7.6 Hz), 
7.50 (t, 1 H, J= 7.5 Hz), 7.60 (d, 
1 H, J =1.9 Hz), 7.80 (d, 1 H, 
J=7.7Hz); MS (ESI): m/z473 
[M+H]\ 

36 

^ 1-23 

'H NMR (CDCI3): 8 1.26-1.37 
(m, 5 H), 1.51-1.58 (m, 4 H), 
1.71 (d, 2 H, J= 11.8 Hz), 1.99 
(t, 2 H, J= 11.0 Hz), 2.37 (s, 
3 H), 2.87 (d, 2 H, J= 11.0 Hz), 
3.21 (t, 2 H, J= 7.6 Hz), 3.43 (s, 
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2 H), 6.04 (s, 2H), 6.44 (s, 1 
H), 7.16 (s, 3 H), 7.26-7.29 (m, 
2 H); MS (ESI): m/z 419 
[M+H]+o 

37 

^ 1-24 

'H NMR (CDC13): 5 1.25-1.33 
(m, 5 H), 1.49-1.57 (m, 4H), 
1.72 (d, 2 H, J= 10.7 Hz), 2.09 
(t, 2 H, J= 10.8 Hz), 2.85 (d, 
2 H, J= 11.1 Hz), 3.19 (t, 2 H, 
J= 7.8 Hz), 3.67 (s, 2H), 6.03 
(s, 2 H), 6.42 (s, 1 H), 7.23 (s, 
1 H), 7.31-7.35 (m, 1 H), 
7.52-7.55 (m, 2 H), 7.62 (d, 1 H, 
J = 7.7 Hz); MS (ESI): m/z 430 
[M+H]+ 0 

38 Cx^0"^ 
1-25 

'H NMR (CDCI3): 5 1.24-1.27 
(m, 5 H), 1.49-1.51 (m, 4H), 
1.71 (d, 2 H, J= 9.0 Hz), 2.04 
(t, 2 H, J= 10.4 Hz), 2.91 (d, 
2 H, J= 10.4 Hz), 3.17 (t, 2H, 
J= 7.8 Hz), 3.68 (s, 2H), 6.02 
(s, 2 H), 6.41 (s, 1 H), 6.87 (t, 
2 H, J= 7.5 Hz), 7.22 (m, 2 H); 
MS (ESI): m/z441 [M+H]\ 

39 

1-26 

'H NMR (DMSO-^) : 5 
1.14-1.24 (m, 3 H), 1.33 (t, 2H, 
J = 7.2 Hz), 1.40 (q, 2 H, J = 
6.5 Hz), 1.57 (t, 2 H, 7 = 7.7 
Hz), 1.66 (d, 2 H, J= 11.2 Hz), 
1.86 (t, 2 H, 10.8 Hz), 2.76 
(d, 2 H, /= 11.1 Hz), 3.13 (t, 
2 H, J= 7.6 Hz), 3.37 (s, 2 H), 
3.73 (s, 3 H), 6.11 (s, 2 H), 
6.79-6.81 (m, 1 H), 6.84-6.86 
(m, 2 H), 6.88 (s, 1 H), 7.11 (s, 
1 H), 7.21 (t, 1 H, .7=7.9 Hz); 
MS (ESI): m/z 435 [M+H]+0 

40 
OCHj 

L> 1-27 

!H NMR (DMSO-<76) : 5 
1.12-1.20 (m, 3 H), 1.33 (t, 2 H, 
J =6.4 Hz), 1.40 (q, 2 H,.7=6.4 
Hz), 1.57 (t, 2H, J - 7.7 Hz), 
1.66 (d, 2 H, J= 11.0 Hz), 1.90 
(t, 2 H, J= 10.4 Hz), 2.78 (d, 
2H, J= 11.3 Hz), 3.13 (t, 2 H, 
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J = 7.7 Hz), 3.41 (s, 2 H), 3.76 
(s, 3 H), 6.10 (s, 2 H), 6.88 (s, 
1 H), 6.91 (d, 1 H, 7= 7.4 Hz), 
6.95 (s, 1 H), 7.11 (s, 1 H), 
7.21 (t, 1 H,7=7.3 Hz), 7.29 (d, 
1 H, J=7.4Hz); MS (ESI): 
m/z 435 [M+H]+o 

41 ^^T>CH3 

1-28 

'H NMR (DMSO-c/g) : 8 
1.13-1.16 (m, 2 H), 1.23 (brs, 
1 H), 1.39 (t, 2 H, .7= 6.9 Hz), 
I.38 (q, 2 H, J= 6.6 Hz), 1.57 
(t, 2 H, J = 7.5 Hz), 1.65 (d, 2 
H, J = 11.4 Hz), 1.83 (t, 2 H, 
J= 11.0 Hz), 2.74 (d, 2 H, J = 
II.1 Hz), 3.12 (t, 2 H, J =1.6 
Hz), 3.34 (s, 2 H), 3.73 (s, 3 H), 
6.10 (s, 2 H), 6.86 (d, 2 H, J = 
8.5 Hz), 6.88 (s, 1 H), 7.10 (s, 
1 H), 7.17 (d, 2 H, .7=8.4 Hz); 
MS (ESI): m/z435 [M+H]+o 

i-29) mm 

=\ JC1 .0 

o 
1-29 II-5 

ft&J&flS+AnA 24.3 ft (0.069 0#) H-5, 36.5 ft (0.26 0ft) ffiM 

#, 243 6.1 (0.044 0ft) 50°C ££, AflA 31.5 

(0.049 0/K) 2-U^^it^M^., UW 50°C 5 'hfft, ^ 

A 750 ml TK. 33ii, 17.8 g ^-£$11-29, 63.4%o 

'HNMR(CDC13): 8 1.26 (dd, 2H, .7=6.1, 7.6 Hz), 1.35 (brs, 3 H), 1.49-1.57 (m, 

4 H), 1.72 (d, 2 H, .7=8.6 Hz), 2.08 (t, 2H, J= 10.4 Hz), 2.89 (d, 2H, .7=10.7 

Hz), 3.19 (t, 2 H, J= 7.9 Hz), 3.64 (s, 2H), 6.03 (s, 2H), 6.42 (s, 1 H), 7.15 (dd, 

1 H, J= 5.2, 6.7 Hz), 7.24 (s, 1 H), 7.41 (d, 1 H, J = 7.7 Hz), 7.64 (td, 1 H, J = 

7.6, 1.8 Hz), 8.55 (d, 1 H, .7=4.2 Hz); MS (ESI): m/z406 [M+H]+. 
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!H NMR (400MHz)|P MS (m/z) 

43 <^^xro 
^ 1-30 

'H NMR (CDCI3): 8 1.25-1.36 
(m, 5 H), 1.50-1.56 (m, 4H), 
1.73 (d, 2 H, J= 11.8 Hz), 1.99 
(t, 2 H, 7= 10.6 Hz), 2.84 (d, 
2 H, J= 11.3 Hz), 3.19 (t, 2 H, 
J= 7.7 Hz), 3.49 (s, 2 H), 6.03 (s, 
2 H), 6.43 (s, 1 H), 7.23-7.29 (m, 
2 H), 7.67 (d, 1 H, J= 7.7 Hz), 
8.50 (d, 1 H, y= 4.7 Hz), 8.52 (s, 
1 H); MS (ESI): m/z 406 
[M+H]+o 

44 

^ 1-31 

'H NMR (CDC13): 8 1.25-1.34 
(m, 5 H), 1.50-1.57 (m, 4H), 
1.73 (d, 2 H, J =9.9 Hz), 1.99 (t, 
2 H, J= 11.2 Hz), 2.82 (d, 2H, 
J= 11.6 Hz), 3.19 (t, 2 H, J= 7.8 
Hz), 3.47 (s, 2 H), 6.03 (s, 2H), 
6.43 (s, 1 H), 7.24 (s, 1 H), 7.26 
(d, 2 H, 7=5.9 Hz), 8.53 (d, 2 
H, J=6.0Hz); MS (ESI): m/z 
406 [M+H]+o 

45 

'HNMR (CDCI3): 8 1.27 (t, 2 H, 
J= 6.4 Hz), 1.32-1.40 (m, 3 H), 
1.43-1.57 (m, 4 H), 1.72 (d, 2 H, 
J= 10.0 Hz), 2.12 (t, 2 H,J= 10.9 
Hz), 2.95 (d, 2 H, J = 11.4 Hz), 
3.19 (t, 2 H, J= 7.9 Hz), 3.79 (s, 
2 H), 6.03 (s, 2H), 6.42 (s, 1 H), 
7.19 (t, 1 H, J= 4.9 Hz), 7.24 (s, 
1 H), 8.73 (d, 2 H, y=4.9Hz); 

MS (ESI): m/z407 [M+H]+o 

^l%-7,l^^]-5-S3&®& (#,£$11-33) ftfji!]# 

1-33 

fo&mm't'toiA 5 % (0.012 BK) it-sm 1-29 m 25 W\ZM, so°c mm 
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iPA 1 (0.012 0#) mm, APAl g^tt^Efe20^t> 

&Jt, tiiR 50 ml ^®£, flrtUl#, l 4> 

^^3\5 g it &"$) 1-33, W: 91.7%o 

fe$^90%o 'HNMR^O): 5 1.14 (t, 2 H, J=7.0Hz), 1.38-1.70 (m, 7 

H), 1.96 (d, 2H, J= 13.3 Hz), 2.99-3.14 (m, 4 H), 3.50 (d, 2 H, J= 11.0 Hz), 

4.37 (s, 2 H), 5.93 (s, 2H), 6.28 (s, 1 H), 6.75 (s, 1 H), 7.47 (dd, 1 H, J= 5.6, 

7.5 Hz), 7.55 (d, 1 H, J= 7.8 Hz), 7.91 (td, 1 H, J= 7.8, 1.7Hz), 8.58 (d, 1 H, 

J=4.4Hz); MS (ESI): m/z 406 [M-C1]\ 

-7,r-5FM^]-5-s@ife®4fe i-34) 

P3£c]-5-®*fc$*fc(ik&%J 1-1746 fa^&ftJ&^$/I-34o'HNMR 

(CDC13): 'HNMR(CDC13): 8 1.27 (dd, 2H, J= 6.2, 7.5 Hz), 1.48-1.66 (m, 5 H), 

1.95-2.10 (m, 4 H), 2.62 (ddd, 2 H, J = 4.6, 12.4, 22.2 Hz), 3.25 (t, 2H, J=6.7 

Hz), 3.43 (d, 2 H, y= 11.3 Hz), 4.11 (d, 2H, J=5.0Hz), 6.04 (s, 2H), 6.43 (s, 

1 H), 7.21 (s, 1H), 7.41-7.46 (m, 3 H), 7.62 (dd, 2 H, J= 2.3, 5.9 Hz), 12.31 (br 

s, 1H); MS (ESI): m/z 405 [M-C1]\ 

48:6-[2-[l-(2-BttB$ ¥ S)-4-lJgl£g] Zig]igJF[[ 1,3] - Jft*$#[4,5-f] 

^^|%-7,l'-^^^]-5-S^^a (4t£tlI-35) fam 

(0.0049 0#) ^tfI-29^P40^£iE, 60°C Mffi 

h\\A 0.57 ft (0.0049 0#) S5%mM, ^iP 40 ^ 

HC! 

1-34 

1-35 
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ftzMz,m, »i/m, 
2.1 g^tJI-35, W-. 84.7%= 'HNMR(D20): 5 1.10 (t, 2H, 7= 7.2 Hz), 1.33-1.64 

(m, 7 H), 1.92 (d, 2 H, 7 = 13.4 Hz), 2.95-3.09 (m, 4 H), 3.46 (d, 2 H, 7 = 10.7 Hz), 

4.34 (s, 2 H), 5.89 (s, 2 H), 6.20 (s, 1 H), 6.69 (s, 1 H), 7.45 (dd, 1 H, 7 = 5.2, 

7.4 Hz), 7.53 (d, 1 H, 7= 7.8 Hz), 7.88 (td, 1 H, .7=7.7, 1.2 Hz), 8.54 (d, 1 H, 

J =4.6 Hz)o 

49: 6-[2-[l-(2-Btt:f®¥S)-4-I]lRf5tS]£S]-[l,3]Ilft^^M^[4,5-fl^ 

n§|l^-5,7-ZiP 1-36) 

U 6-[2-(4-»S) £SHl,3]-^^^^j|:[4,5-f]^n^|n^-5,7--liama(tt. 
ii-i )$J 3 73 I-36-. 'H NMR 

(DMSO-<fc): 5 1.12-1.19 (m, 3 H), 1.48 (q, 2 H, 7=6.1 Hz), 1.67 (d, 2H, 7 = 

9.4 Hz), 1.94 (t, 2 H, 7= 10.3 Hz), 2.76 (d, 2H, 7= 11.2 Hz), 3.54 (m, 4H), 

6.27 (s, 2 H), 7.24 (dd, 1 H, 7=6.8, 5.4 Hz), 7.38 (s, 2H), 7.42 (d, 1 H, 

7= 7.8 Hz), 7.74 (td, 1 H, 7=7.7, 1.4 Hz), 8.64 (d, 1 H, 7= 4.2 Hz): m/z 394 

[M+H]\ 

•&M&.J 50: 6-[2-[l-(PjiHg-3-S¥S)-4-^®S]£®]-[l,3]-ft^^#[4,5-fl 

l».#-5,7--gM (^tJI-37) Mm 

O 1-36 

O 1-37 

6-[2-(4-«S) £S]-[l,3]-ft^^^[4,5-f)^^!nife-5,7-Il®^.m^(# 
i=rti II-I) *n 3 i-37: 'H 
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NMR(CDC13): 6 1.26-1.32 (m, 3H), 1.58 (q, 2H, J- 5.0 Hz), 1.75 (d, 2H, 

7 = 8.9 Hz), 2.12 (t, 2 H, 7 = 10.6 Hz), 2.81 (d, 2 H, 7 = 11.1 Hz), 3.65 (t, 2 H, 

7= 7.2 Hz), 3.84 (s, 2H), 6.15 (s, 2H), 7.19 (s, 2H), 7.45 (dd, 1 H, .7=8.4, 

4.9 Hz), 7.66 (dd, 1 H, J= 8.4, 1.2 Hz), 9.07 (dd, 1H, 7=4.8, 1.6 Hz): m/z 395 

[M+H]+o 

51: 6-[2-[l-(Pii(^-3-a¥S)-4-njK^a]£S]W[[l,3]-^^^^ 

(#£t/ 1-38) 

1-38 

\>X 6-[2-(4-0!K®)ZJS]!li^[[l,3]-^^J[tM^[4,5-fl^n?|n^-7,l,-Jf^^]-5-il 

(ikiz® ii-5) ® 42 

£$JI-38: 'HNMR(CDC13): 5 1.25-1.37 (m, 5H), 1.49-1.58 (m, 4H), 1.73 (d, 

2 H, J= 11.2 Hz), 2.14 (t, 2 H, 7 = 10.7 Hz), 2.82 (d, 2 H, 7= 11.6 Hz), 3.19 

(t, 2 H, 7 = 7.8 Hz), 3.85 (s, 2H), 6.03 (s, 2H), 6.43 (s, 1 H), 7.23 (s, 1 

H), 7.46 (dd, 1 H, 7=8.4, 4.9 Hz), 7.67 (d, 1 H, 7= 8.0 Hz), 9.08 (dd, 1 H, 

7=4.8, 1.4 Hz): m/z 407 [M+H]+o 

^[4,5-f]^B^|^-7,l'-5Fpg^]-5-ffl (#£$JI-39) fafrj# 

^NH O 

N' 
Na/EIOH ° 

II-5 1-39 

ft^MS^ipA \.4ft (0.061 mft) 

AnA4.2 5£ (0.043 Jf ft) lH-Ptkn&-2-S¥H, 2.5^ (0.0071 ^#) #£$111-5, 

ip^0^3'm, fcrnzs-k, MAzmzm, Mai- ^imw. 
tyiT'B, f#SU 1.5 1-39, ]H NMR 

(DMSO-Je): 5 1.10-1.19 (m, 3H), 1.33-1.40 (m, 4H), 1.57 (t, 2H, 7= 6.6 Hz), 

1.64 (d, 2 H, 7= 11.7 Hz), 1.81 (t, 2 H, 7= 11.1 Hz), 2.74 (d, 2 H, 7= 10.9 Hz), 
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3.13 (t, 2 H, J = 7.6 Hz), 3.34 (s, 2 H), 5.83 (s, 1 H), 5.90 (s, 1 H), 6.10 

(s, 2 H), 6.61 (s, 1 H), 6.88 (s, 1 H), 7.10 (s, 1 H), 10.60 (s, 1 H): m/z 394 

[M+H]+o 

53: 6-[2-[l- [(5-¥S-lH-P|;t:i^-2-S)¥a]-4-njR®S]£S]!^^[[l,3]~^ 

(#£tJ1-40) mm 

"NH m 1 9 J^N' 

11-5 1-40 

300 10 ^(0.029 0ft )#£tl H-5, 20 j£(0.13 

0ft) 5-¥S-lH-n|fcH&-2-fp&ZiBI, #»A 30 (1.30 ^ft) 

#P^/H?HaM60~70oCE&5~6ftBt, &&&&, flnAZ^ZJg, 7K««< 

i&HWftlJI. a 

$H-40„ 'H NMR (DMSO-t/g): 5 1.08-1.22 (m, 3 H), 1.32-1.42 (m, 4H), 1.57 (t, 

2 H, J= 7.0 Hz), 1.65 (d, 2H, J= 11.5 Hz), 1.84 (t, 2H, J= 9.1 Hz), 2.13 (s, 

3 H), 2.78 (d, 2 H, J= 10.2 Hz), 3.13 (t, 2 H, J = 7.5 Hz), 3.31 (s, 2H), 5.57 

(s, 1H), 5.69 (s, 1H), 6.10 (s, 2H), 6.88 (s, 1 H), 7.10 (s, 1 H), 10.35 

(s, 1H): m/z408 [M+H]\ 

54: 6-[2-[l-(lH-nli:l^-5-S¥S)-4-^®S]ZiS]ii^[[l,3]-^^i^J[R 

i^[4,5-fl^P5|n^-7,l'-^M^]-5-® 11-41) mm 

NH 

• HCI 

11-5 1-41 

ftEMK^PA 10 n (0.029 0ft) #£t/II-5, 3.4 (0.035 0ft) lH-Rtt 

m-5-^m, 150 S^TKTO, Mft. iPA 3.6 (0.063 0ft) ZM, Mft 30 

$H+, iqA2.5 5£ (0.040 0ft) lliiitl, 7 50~60°C 6 ftltf, 
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ADA 150$?bK, PH m 8-9, 300 €ff-7jc, #T 

8.1 ^#£#31-41. 'H NMR (DMS0-<4): 5 1.09-1.21 (m, 3 

H), 1.33 (t, 2 H, .7=7.1 Hz), 1.40 (q, 2 H, J=7.8Hz), 1.57 (t, 2H, J=7.5 

Hz), 1.65 (d, 2 H, J= 11.4 Hz), 1.89 (t, 2H, 7= 10.8 Hz), 2.77 (d, 2H, J = 

10.4 Hz), 3.12 (t, 2 H, J=7.6Hz), 3.45 (s, 2H), 6.10 (s, 3 H), 6.88 (s, 1 H), 

7.11 (s, 1H), 7.56 (brs, 1 H), 12.58 (brs, 1 H): m/z 395 [M+H]\ 

Ellman $£ (Alvin V. et al. JWS-USC-75-IX Improves 

Information Processing and Cognitive Function in Animal Models [J]. Journal of 

Pharmacology and experimental therapeutics, 2010, 336( 3) :751) (I) MfiJik 

AChEis, mxta, CD mm 
IC50 1: 

3el Vcizm (I) 

IC50 (nM) {k&%l 1C50 (nM) 

DPH 94 1-21 653 

I-l 86 1-22 >2000 

1-2 80 1-23 959 

1-3 269 1-24 >2000 

1-4 167 1-25 249 

1-5 502 1-26 >2000 

1-6 483 1-27 >2000 

1-7 486 1-28 >2000 

1-8 658 1-29 903 

1-9 601 1-30 >2000 

1-10 239 1-31 >2000 

1-11 889 1-32 >2000 

1-12 >2000 1-33 950 

1-13 >2000 1-34 197 

1-14 >2000 1-35 601 

1-15 >2000 1-36 161 

1-16 >2000 1-37 905 

1-17 202 1-38 >2000 

1-18 154 1-39 >2000 

1-19 376 1-40 >2000 

1-20 706 1-41 990 
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(DPH> 
m 1-2 £S|^;K¥±!^Hl&$ffiB'l4M; 1-3, 1-4, 1-10, 1-17, 1-18, 1-25, 1-34, 

1-36 1-5, 1-6, 1-7, 1-8, 1-9, 1-11, 1-19, 1-20, 1-21, 1-23, 

1-29, 1-33, 1-35, 1-37, 1-41 &Zt 1-12, 1-13, 1-14, 1-15, 1-16, 1-22, 1-24, I-26> 

1-27, 1-28, 1-30, 1-31, 1-32, 1-38, 1-39, I-40y£tt^|s)o 

M MI m M2 %W, ig/Mtz, 
u&mz&mjr CDPH) WMmm, CD mm 

3-5 JiJs, Morris 

It'l4c57/Mt, 22±2g, (10 h/14 h) )%} 

di til tfc7Xiilft > Ml/§ JT'^piS^f 

2.'s£ihk^Mi Morris 7XJ^^; 

3r (DPH) , (I) 

i.#j 

mM is R. 
m. (DPH) , (i) mm^ms., (iomi/kg), 

2. Morris 
2.1 I 

Morris zKi£^E±l®^7jafl, ®ft ^IATIOS^ZM 

mms. 
Morris7X&ISft^7X^rtt«#M^Aftffi^faflPI> 

-¥&. '^rn-AmxmmyK, i$¥ 
n ^-^TRTI cm. (2 g/L) , i£7XMf*]7K/&?Lfife (&'&$ 

i0]7x^^fa7x^mm-^) c &mmm&mmft5 d, n^vm^k. mm, 
iJI|^|tr3Omin0E^^sK^M (1 mg/kg) , 
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OtM, ffl#(s) 
n in > ih^^E^F-'a ±"i^AZ110 So ^A7KJs60 s'hll^tbiicfij^n > 

JMMftllfiSMOs, ^jfglOso 
2.2 g 

1. (place navigation) : 7$Wa^H^7KIn^>JfP ifltZ>fatk 

wmtjo spia^^^ 
fflc 

2. (spatial probe test) : a Jo > ^J^n" 

siamsiBtz.fa^^^o J^-^ATK^A 

2.3 

^'Mi,Wr^Ah5E, %L±Mtm (£«±MO , 

(fi^m&ykMf&lOyoMmPs^, ft'fr (3000 rpm, lOmin) , ±V*^i^J^34 

?T?3—& (MDA) Mfeo 

(1) 1-17. I-18^PI-19^^1^Ml3'Tit^^^lM^EfaVpl^7^ffl 
IF.?£g&> (1 mg/kg) m, (DPH) (5mg/kg) 

£§> 1-17 (5 mg/kg) £H> 1-18 (5 mg/kg) t&fO 1-19 (5 mg/kg) *§« Morris 

2: 

^2 1-17. I-18ffiI-19faMorriszK&g&&^%(*±SP) 
(s) 

Group n Group n 
dayl day2 day3 day4 day5 

JE\t 15 59.0±3.7 57.0±8.6 52.0±12.1 44.5±9.7 47.7±16.9 1.8±3.2 
mm 15 58.3±6.7 60±0 55.U13.6 59.6±1.S 57.1±7.8 0.5±0.6 
DPH 15 60±0 60±0 51.3±15.6 60±0 57.7±6.6 1.3±1.5* 
1-17 15 56.8±8.6 60±0 48.7±15.7 56.7±8.1 47.2±13.4* 1,8±2.5* 
1-18 15 60±0 60±0 53.1±10.4 56.9±8.2 56.8±8.6 0.5±0.6 
1-19 15 60±0 60±0 55.2±11.8 57.3±10.4 53.9±12.4 0.8±1.4 

*p<0.05, 
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(1 mg/kg) m, f (DPH) (5 mg/kg) 

£&. 1-3 (10 mg/kg) £JL. 1-3 (5 mg/kg) £!. 1-18 (10 mg/kg) t&fP 1-18 (5 mg/kg) 

£!o Morris 3: 

3^3 I-3fflI-18faMorris;fcj&g%^^(*±SD) 
7§M(s) 

Group n Mn^iM 
dayl day2 day3 day4 day5 

HZ??? 15 55.3±9.0 49.3±12.4 35.1 ± 11.1 18.6±14.6 22.7±14.0 3.1±1.8 
mm. 14 59.9±0.3 58.2±6.8 59.4±2.3 49.7±13.3 48.0±13.5 1.4±1.2 
DPH 15 57.U7.7 59.5±2.1 58.2±7.1 42.9±19.2 45.5±17.4 1.8±1.1 
1-3 (10 mg/kg) 15 59.3±2.6 56.3±9.7 55.5±9.5 49.4±15.7 45.0±15.0 l.lil.l 
1-3 (5 mg/kg) 13 56.5±8.5 56.5±8.6 60±0 43.9±15.4 34.0±19.5* 1.9±1.5 
1-18 (10 mg/kg) 14 56.0±9.9 52.4±12.4 60±0 48.8±15.4 49.2±15.9 1.5±1.2 
1-18 (5 mg/kg) 15 55.0±10.3 55.9±9.0 60±0 51.8±15.6 35.6±15.4 1.5±1.7 

*P<0.05, 

^Morris/X^^^^, & 

#£t/i-3nTfgw^#^"i 

(3) H4. i-i5. 

(1 mg/kg) £1. (DPH) (5 mg/kg) 

£H. 1-14 (5 mg/kg) £&. 1-15 (5 mg/kg) £|L 1-23 (5 mg/kg) fPI-29 (5 mg/kg) £§L 

Morris7X^^^'^^nHJAL^4, ^£#^ilJ^n^;jAL^5: 

5^4 1-14. 1-15. 1-23 1-29 fa Morris zK&g%§&*£%(*±SD) 
(s) 

Group n 
dayl day2 day3 day4 day5 

lEft 15 57.5±5.8 50.3±18.0 47.4±15.1 43.1±16.9 36.0±18.5 2.4±2.6 
15 59.7±1.2 57.5±6.9 56.8±8.4 53.5±12.2 55.6±12.5 0.8±0.9 

DPH 15 60±0 59.6±1.4 57.0±8.0 57.2±7.5 53.7±11.5 1.6±1.7* 
1-14 15 57.H7.6 60±0 60±0 54.2±8.9 49.9±14.7 1.3±1.8 
1-15 15 60±0 58.9±4.4 56.5±8.3 57.8±5.3 51.1±10.9 1.9±1.5* 
1-23 13 57.8±5.4 57.7±7.1 55.5±8.8 43.9±14.1 * 51.8±10.9 1,5±1.5* 
1-29 15 59.3±2.7 54.6±12.5 48.0±15.8* 46.0±16.3 40.4±21.6* 1.5±1.4* 

*P<0.05. 
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IS 1-14, 1-15, 

mm n #Jtt (mg/kg) MDA (nmol/mgprot) 

JEW 15 — 7.85±2.3 
mm 15 — 10.12±4.7 
DPH 15 5 8.44±3.09 
1-14 15 5 7.36±1.3* 
1-15 15 5 7.41±2.1* 
1-23 13 5 6.53±2.3* 
1-29 15 5 6.66±1.75* 

*p<o.o5. '-jvprniitt'i 
mmmm, SMoms 

MDAtm, {£&%! 1-29 

(4) 1-9 in 

3§Vgg$ (1 mg/kg) (DPH) (5 mg/kg) 

£§.> 1-9 (10 mg/kg) £I> 1-9 (5 mg/kg) tiU 1-17 (10 mg/kg) £§.$3 1-17 (5 mg/kg) 

%Ro Morris 6: 

^6 1-9 $11-17 fa Morris zfCj£g^gg:%(*±SD) 
(s) 

Group n la??® 
dayl day2 day3 day4 day 5 

IES 15 55.7±6.2 45.0±18.8 44.6±15.0 35.9±16.8 28.0±16.6 2.60±2.10 
3g|??J 15 58.4±5.5 59.7±1.3 55.3±8.3 52.8±10.3 50.6±16.0 1.33±1.23 
DPH 15 58.8±4.8 60±0 54.4±8.4 47.0±14.7 48.1±14.4 1.40±1.40 
1-9 (10 mg/kg) 15 58.3±6.5 56.6±9.1 56.5±6.3 51.1±11.6 49.2±16.9 1.80±1.74 
1-9 (5 mg/kg) 15 58.9±4.0 60±0 5I.2±II.0 53.4±11.8 51.I±II.5 1.27±1.44 
1-17(10 mg/kg) 15 59.9±0.3 58.1±6.2 51.1±12.0 42.U15.5* 39.3±16.7* 2.60±1.96 
1-17(5 mg/kg) 15 57.3±6.7 56.3*9.1 52.5±10.4 46.4±16.6 43.7±11.8 2.00*1.41 

*P<0.05» 

mmmm, & 
^tPWBfi^fsJMTP$faji#, £*1-17 (io mg/kg) mt 
TP£i5i^BJ3 M; & Morris . 1-9(10 mg/kg)£S> 1-17(10 mg/kg) 

£&#JI-17 (5 mg/kg) & Morris 
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i-n ao mg/kg) 

(-) 1-29 fa£kl?£k (1-33) Api-42 rnmm 

Morris A P 1-42 W^T 1-33 £ 

(0.7mg/Kg> 3.5 mg/Kg, 7mg/Kg) 

gmwmm 
1. SD, i»(220±20g), (12 h: 12 h) ffifamW 

B<P. g&jt'&tfak. AP1-42&J& 

ng/^ic 

2. 

(D if.mK: 

(2) A P 1-42 MS: fiJfllSfttf A P 1-42 

(3) (DPH) (3 mg/Kg) A P 1-42 

(4) 1-33 (f&ifcjgga): 1-33 (0.7 mg/Kg) A P 1-42 

(5) 1-33 (^^t&): 1-33 (3.5 mg/Kg) AP 1-42 

(6) 1-33 (fi?ifogg&): 1-33 (7 mg/Kg) +{fJ®SyiM A P 1-42 
3. •&&&&-. AllMorrisTK^S.*!, J®u£#5g&tit. 

4. 'g&Tftffli A P 1-42, £fci^^?r (DPH), I-33o 

&9&3T&: 
fiaiiyj^tAP I-42#:M&, c& 

mg/Kg) |n^pJ|^I-33£& (0.7 mg/kg> 3.5 mg/Kg $37mg/kg£&); JH# 

XtTOM^ft|^JI&7k5 ixl/H, l±MAP 1-42 5 nl/Ko JffeA 

I-42#IM#A¥± 

MmtoWjyg, M^mAo j^iaw.^Tkiigyii 
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1*^1 o 

(2) API-42 do (ag/K) Js, agft 
$kM£gm?r (DPH) (3 mg/Kg)pM#l AP 1-42 ftjffcffi, 

ffiMftM 1-33 
fa&tfflj (?§MK$). 

(3) AP 1-42 (10 ng/H) Js, a 
M2&9RJF (DPH) (3mg/Kg)BT^AP 1-42 $Mif 
0n»mfa 1-33 

mi i-33#wis^&ifrApi-42ffigrta^;g-afci$ffflja3g (*±SP> 
Group 

JE^ 32.95+1.56 20.03+4.16* 3.23 + 0.50* 
APm 31.25 + 2.00 50.10 + 7.96 1.58 + 0.36 
DPH+A P £R 30.07 + 2.48 23.94 + 4.84* 3.22 + 0.55* 
1-33 mis.+ A P Ifl 27.27 + 3.63 21.37 + 3.64* 3.00 + 0.33* 
1-33 WJffi+AP^l 32.13 + 2.06 18.10 + 6.54* 3.40 + 0.43* 
1-33 IM+APi 34.07 + 2.93 14.87 + 3.62* 3.20 + 0.36* 
*P<0.05> ij AP&tfcS. 

£ Morris 1-33 nT 

1-29 (1-33) 1-17 &}£km£k (1-34) & ItiSff 

tfe££. 
&9&3f$£: 

W5feitmm», o%^t$#n ioo%?E£:W$j®. MJs 

10 ml/kgo #£iJ^f»^^®!l!o 

(-) tkM£&mftWMmT$9& 
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1. mmM: m&sn-, 4.00mg/kg, 
3.60 mg/kg, 3.24 mg/kg, 2.92 mg/kg, 2.62 mg/kg fP 2.36 mg/kgo 

&, WM lWc 

2. ?§3: mR5R; 64.80mg/kg, 

58.32 mg/kg, 42.51 mg/kg, 38.27 mg/kg, 34.44 mg/kg ft 30.99 mg/kgo 

12 ho np,mn-tk, iw. 
(-) 1-33 fa;g#i» 

l.iSM: 6 m, ms. 5 R; 6 50.00 mg/kg, 
40.00 mg/kg, 32.00 mg/kg, 25.60 mg/kg, 20.48 mg/kg ft 16.18 mg/kgo 

M&IW. 

2. R, 500.00mg/kg, 

450.00 mg/kg, 295.25 mg/kg, 265.72 mg/kg, 239.15 mg/kg ft 215.23 mg/kgo 

iu^#i2ho np.rn'm-'ik, MHIWO 
(H) 1-34 fa*1 

1. #&&&: 5 m, ms. 5 R; 5 25.60mg/kg, 
23.04 mg/kg, 20.25 mg/kg, 18.23 mg/kg ft 16.40 mg/kgo M 

B lWc 

2. m&sR-, 3oo.oomg/kg, 
240.00 mg/kg, 192.00 mg/kg, 153.60 mg/kg #1 122.88 mg/kgo 12 ho ^ 

HiSB—35!^ lWo 

JSL3I8. 
8 1-33 $11-34 

it 
.A. n 
t/ 

mm 
(mg/kg) (JO 

Kt: ffc 
(K) 

n 
(%> LD50(mg/kg) 

95% nT^ 
LD50 (mg/kg) 

* & 
^ i? 

£ 
i# 4.00 1 5 5 100 3.07 3.02«SLD50sS3.13 * & 

^ i? 
£ m 3.60 5 4 60 

3.02«SLD50sS3.13 

£ i:v. 3.24 5 3 60 £ 
2.92 5 2 40 
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2.62 5 1 20 
2.36 5 0 0 

64.80 5 5 100 

58.32 5 4 80 

i 42.51 5 3 60 
42.52 30.13^LD50^60.00 

38.27 5 2 40 
42.52 30.13^LD50^60.00 

34.44 5 1 40 
30.99 5 0 0 
50.00 5 5 100 

& 40.00 5 4 80 
B 32.00 5 3 60 

31.30 8.77s£LD50sSllI.69 IT. 
It 25.60 5 1 20 

31.30 8.77s£LD50sSllI.69 

20.48 5 0 0 

1-33 
16.18 5 0 0 

1-33 
500.00 5 5 100 

450.00 5 4 80 s 295.25 5 3 60 
303.13 176.25 sSLD50sS 521.34 

265.72 5 2 40 
303.13 176.25 sSLD50sS 521.34 

239.15 5 1 0 
215.23 5 0 0 
25.60 5 5 100 

If m a 
23.04 5 4 80 If m a 20.25 5 3 60 20.14 8.06sSLD50sS50.51 

If m a 
18.23 5 1 20 

1-34 
16.40 5 0 0 

1-34 
300.00 5 5 100 
240.00 5 4 80 

ea 
N 192.00 5 3 60 171.20 96.23 sSLD50^304.59 

153.60 5 2 40 
122.88 5 0 0 

s~io1.34 

4-7 1-33 m 1-34 

#M 1-29 
KIS (1-33) d-35) mri Qmxmsk&mm£i¥ffin° 
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5mg/kg, mrm\% iomL/kg.Mj£&i§/so.o83, 

0.167, 0.333, 0.666, 1.0, 2.0, 3.0, 4.0, 6.0, 8.0, 12, 24, 36, 48, 72 ^ 96h 

^W|BJ£6HAIL ^J®^(Ta]^®C^ifiL0.3mL, 

4000rpm ^'0 lOmin, 50|j.L, #nA 100|aL fa 

ZJM (1-5" 0.1%fa¥St)> £ 1 min, (12000rpm) lOmin, 

izMmmm, I*J 

^ 9 1-33 m 1-35 P J®* 
#ISJ (5 mg/kg) 1-33 (5 mg/kg) 1-35 (5 mg/kg) 
AUC(O-t) 1370.709±311.367 4933.099*1397.72 5165.211*441.415 
AUC(O-oo) 1415.126±337.151 4990.306*1423.91 5222.684*433.165 
MRT(O-t) 2.734*0.251 2.212*0.389 2.343*0.206 
MRT(O-oo) 3.119*0.404 2.352±0.373 2.483*0.265 
tl/2z 2.473*0.449 2.085*0.392 1.965*0.296 
Tmax 0.389±0.136 0.305*0.068 0.555*0.172 
Cmax 638.5*127.792 2463.333*385.73 2111.667*331.748 

k, ^ftJAT, 1-33 1-35 faniLtftfM®(AUC) 
(Cmax) M(AUC) #1 (Cmax). 

m±?m, n> 1-2,1-4 ® 1-17 (1-34) 

1-17 

#11-29 (1-33) £ Morris 7M^fa^#^^)iBfc 

mm, sfa^ 1-29(1-33), mm 

mm 1-29mimnmmmmMim, pit^®ji»jfa^tii/st/iiT&#^^ 

&&*¥, 1-29 (1-33) 
z~, 

1-29 
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mmmm, 



WO 2014/005421 PCT/CN2013/000813 
45 

U ffi g ^ 45 

1. A (i) i, 

N A 

(I) 

R'jpp R2^Am&g^TS@3: i, wmmzm-, R1 m R2 

R1 m R2 

R5 Otbng-S. R6 R7 BtfcWM 

R3^7 1—5 tufts, ®i«gyTII: (C,-C3) (C2-C3) 
MS, (C3-C4) (C1-C3) HiK¥S^#tS; 

R4^J I~4^ftl. ^ALMgLUTSgQ: (c,-c3) ££S, (C2-C3) 
MS> (C3-C4) (C1-C3) 

R5% i~3tws. &:&*&& gWTSK: (C,-C3) 4&S, (C2-C3) 
j#S, (C3-C4) (C1-C3) 

R6^J 1-4 iillgWTlffl: (c,-c3) j&rn, (C2-C3) MS 
(C3-C4) 

R7^i~3ttim MiiyTii: (c,-c3) (C2-C3) 

il> (C3-C4) (C1-C3) HM¥SsRfHS; 

R8^J 1-3 WTSS: (C1-C3) CC2-C3) MS 

(C3-C4) f*£cS. 

2. 1 ffiftMik&yi, n*¥, A^g^a, Ptfci^a. 
R4$Htfat«S> «Si£R5IRftfa«So 
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3. 1 Rtp, R'fOR2^j:ik^ga^¥S; R1 

ft R2£^^=0; R1 ft R2 

4. n*. R'$iR2^^nw^^-^£ 

5. A^^S, R3MW?i^ 

MS, R7J&ftfap«^ ntt^S, R8i&ftfaf«S; \-s^mxm, 
(C1-C3) (C1-C3) j^li, 

R4^I i~4ttM- tiMSliiTlffl: ii> (C1-C3) (c,-c3) •& 

*tS> HfI¥S<35c#tS; R5 % 1~3 (C,-C3) 

£cg, (Ci-C3)^ftS, R6^ 1-4 (C1-C3) 

'J8S; R7^) 1-3 MS, ̂ AZlJ&MlUTSIS: (C1-C3) (C,-C3) 

SsKttS; R83jl~3^ftS, ^ALiteg (C,-C3) '^S. 

6. £nWJ^5 3^, R3!!^?!, Ptt®S> 

ttS> fltfcn&S, R33j 1-5 

WT$@3: i^> (C1-C3) ^S> (C1-C3) Hfi^SsKflS; 

R6^I-4^$(^S, (C1-C3) Mo 

7. Ai&g^So 

8. £4*. Ai|gR3M¥S, ^3t2-E$S> 

3-lK^S, 4-M^SsK 2, 6-^il^So 

9. 6 AMR[£P£S< Vtftk 2-Ptt^S^c 3-Ptfc 

10. &•£. A^S^S, 

11. internn#6j^£6Mt&$!, Amgptt^s, tiPtt^-2-So 

12. 3C43, A^feg R^^faPttn&S, tt3^5-¥; 
Ptt^-2-So 
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13. gcfj, ^^-3-S. 

14. M#, AM&nltWM, tt«f^-5-So 

15. tntilfflg# i K^#TS&fa#n-t)5£ (I) 5&g: 

6-[2-(l-^S-4-i^®S)Z,S]-[l,3]^ft^/XM^[4,5-f]^^|Hife-5,7-Z:ll (I-l): 

6-[2-[l-[(2-m^S)¥S]-4-lM®S]^S]-[l,3]^ft^itM^:[4,5-fl^P^|%-5,7-

-SM (1-2); 

6-[2-[l-[(3-®^S)¥S]-4-i^©S]ZJS]-[l?3]^^^M?l:[4)5-f]^n^|n^-5,7-

z:ffl (1-3); 

6-[2-[l-[(4-E$S)¥S]-4-lM^S]Z,a]-[l,3]-*l^/XM^:[4,5-f]^P?|l^-5,7-

Zl® (1-4); 

6-[2-(l-^S-4-13tBSS)ZJS]-5H-[l,3]-ft^lKM^[4,5-fl^B^^-7-l! (1-5); 

6-[2-[l-[(2-m^S)¥S]-4-9S®S]ZJS]-5H-[l,3]-ft^5FiJ(;M^:[4,5-fI^n^llt 

-7-m (1-6); 

6-[2-[l-[(3-it$S)^g]-4-^l£g]Z4g]-5H-[U]-fL&^jM#[4,5-f]^n» 

-7-iM (1-7); 

6-[2-[l-[(4-m^S)¥S]-4-lM®S]ZJS]-5H-[l)3]^ft^^rf<:M^:[4,5-f]^B^n^ 

-7-S (1-8); 

6-[2-(l-^S-4-9Sl®S)ZiS]-5-^S-5H-[l,3]-^^JfJ!X^^[4,5-fl^n§|ll%-7-® 

(1-9); 

6-[2-[l-[(2-HC^S)¥S]-4-^l®S]Z,g]-5-¥S-5H-[l,3]^^^^M#[4,5-f] 

^l^-7-fift (I—10); 

6-[2-[l-[(3-Ht^S)¥S]-4-im®S]Zia]-5-¥S-5H-[l,3]-*t^J!X^#[4,5-f] 

1^1^-7-® (I—11); 

6-[2-[l-[(4-m$S)¥S]-4-l]fR®S]ZJS]-5-¥S-5H-[l,3]^^^^)XM#[4,5-f3 

^|n&-7-®3 (1-12); 

642-(l-;^S-4-0lRlga)ZJa]-7,7--^S-[l,3]-*l^^li<iMjl:[4)5-f]^n^|llife-5-® 

(1-13); 

6-[2-[l-[(2-M^S)¥S]-4-njR®g£]Z&YU-- ¥>S-[l,3] ~&&3M*$#[4,5-f] 

JI«-5-gM (1-14); 
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6-[2-[l-[(3-M^S)¥S]-4-!j(R®S]ZJS]-7,7-Il¥S-[l,3]^^^iXM^:[4,5-fl 

(1-15); 

6-[2-[i-[(4-i^S)¥S]-4-i»S]£$]-7,7-z:¥S-[U]^ft^l£M#[4,5-f] 

^«-5-f! (1-16); 

6-[2-(l-^S-4-qfR^^)ZL^]!tl^[[l,3]^^^^JClt^^[4,5-f]^0^|nife-7,r-^F^ 

j£]-5-® (1-17); 

-7,l'-^F^^]-5-S (1-18); 

6-[2-[l-[(3-M^S)¥S]-4-im©a]ZiS]!tli^[[l)3]-ft^^M^:[4,5-f]^n^n^ 

-7,l'-JfM^]-5-IM (1-19); 

-7,r-£WJ&]-5-il (1-20); 

6-[2-[l-[(2-tt^S)¥S]-4-fl(R®S]Z,S]^i^[[l,3]Ilft^^M^[4,5-fll^^|Bife 

-7,l'-^^^]-5-S (1-21); 

^m-7,r-^nm-5-m d-22); 
6-[2-[l-[(2-¥S^S)¥S]-4-l^l®S]Z,S]!li^[[l,3]^^^M^[4,5-f!#B?| 

(^-7,l'-iT^^]-5-S (1-23); 

6-[2-[l-[(2-mS^S)¥$]-4-l^®S]ZJS]ilJf[[l)3]-ft^/tM^:[4,5-f]^n5l 

n^-7,l'-ifM^]-5-SM (1-24); 

6-[2-[l-[(2,6--M^S)¥S]-4-l^l®a]ZJS]!li^[[l53]^ft^^M^:[4,5-f]^ 

^|H^-7,l'-^M^]-5-ffi (1-25); 

6-[2-[l-[(2-¥fLS$S)¥S]-4-l)ilJ£«]Z»S]!lii^[[l,3]-^^/S;^^[4,5-fI# 

B^|nife-7,l'-ifm^]-5-ffi (1-26); 

6-[2-[l-[(3-¥$ta^S)¥S]-4-^l®S]ZiS]!l!i^[[l,3]-^^J!ft^^[4>5-fI^ 

^|n^-7,l'-i^M^]-5-S (1-27); 

6-[2-[l-[(4-¥ftS$S)¥S]-4-lM®S]ZJ$]!li^[[l,3]-tt^^j#^[4,5-fI^ 

n^|n^-7,i'-ifM^]-5-IM (i-28); 

6-[2-[ 1 -(2-Pit ® ¥ s)-4- m p& S] £ S] M $f [[ 1,3] ̂  ft & M # [4,5-f] ̂  ng| nfc 
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-7,l'-3ffij£]-5-l| (1-29); 

-7,r-^^]-5-S d-30); 

6-[2-[ i -(4- Pit ® m )-4-m ̂  sj £ m m ̂  tt i ,3] - ft % ̂  it m # [4,5-f] & n?i m 

-7,r-^j^^]-5-® (1-31); 

6-[2-[l-(Bt^-2-S¥S)-4-RfRP$S]^S]^i^[[l,3]-M^^^[4,5-f)#^|^ 

-7,l'-iT^^]-5-S (1-32); 

6-p-[ 1 -(2-nit ® ¥ m>-4-m vfc m] z, m] m SF [[ 1,3] ̂  ft & ̂  it m # [4,5-f] % w % 

-7,l'-TO'j£]-5-SMM& (1-33); 

6-[2-( 1 -^S-4-ljl I]® S) Zi S] Ag if [[ 1,3] - ft &if fcffi # [4,5-f] # B511^-7,1 '-ifP^ 

j£]-5-SM£fc (1-34); 

6-[2-[l -(2- Pit ¥ SH-i ® S] Zi S] $1 J* [[ 1,3] Z1 ft & if M # [4,5-f] ̂  n$| % 

-7,l'-ifj^]-5-ffl$fg!& (1-35); 

6-[2-[l-(2-Pltl®¥$)-4-^l®S]ZiS]-[l>3]-^^^iX^^:[4,5-f]^^|%-5,7--

11 (1-36); 

6-[2-[l-(f^f^-3-® ̂ ^)-4-im^^]^®]-[l,3]—^^^£^^^[455-f]^0^|nij^-5,7-

(1-37); 

6-[2-[l-(Piil^-3-S¥S)-4-imi®S]ZJS]!ti^[[l,3]z:*t^£g;M^[4,5-f]^05|^ 

-7,l'-^M^]-5-ffl (1-38); 

6-[2-[l-(lH-P(tB&-2-g¥S)-4-l^l£g]Z,g]!l8:^[[l,3]z:ft&ifJ[K$#[4,5-W 

^|n^-7,r-^M^]-5-S (1-39); 

6-[2-[l- [(5-¥S-lH-Pltn&-2-S)¥S]-4-imi®S]ZiS]!lg^[[l,3]~iPl^J[K^^ 

[4,5-fJ#B^|n^-7,1 '-if P3#E]-5-S0 (1-40); 

B51%-7,l'-^pg^]-5-ffi (1-41); 

16. 

6-[2-[l-(2-mt H& ¥ m)AM P£ S] £ S] *£ if [[1,3] - ft & if M # [4,5-f] ̂  P§| ^ 

-7,l'-ifj^]-5-§i (1-29) 
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17. fftf&Wjit&Wj, Rtpik&ygXi: 

6-[2-[l-(2-Htfc® ¥ S)-4-llPSS] Z,S]J$if [[1,3] £if #[4,5-f] HU§| 

-7,l'-iff^]-5-K (1-29); 

6-[2-[ 1 -(2- Bit ¥ S)-4- !M vfc S] Z, ®] ft| if [[ 1,3] - ft & if jjfcffi # [4,5-f] ̂  H3I % 

-7,l'-ifM^]-5-®ama d-33); m~% 

6-[2-[l-(2-Btt® ¥ S)-4-lEf® S] Z,S]!tiif [[1,3]-ft ̂ if ijcM ̂  [4,5-f]^n^l 

-7,r-ifM^]-5-®^m^ (1-35)o 

a is. i~i7^tt-^fa^; (i) it 

19. l —17 

20. i—17 

SUISSE (Alzheimer's disease) + » 

21. mm# i flr&wa; (i) ma, urn 
IH-1 sE III-2 ffi7F&}it&®}&IX.U$U 

O ^^XTU O 

II 

R1^ R2% A £n#f!Ji?3c 1 Y^j¥®feS^C'^tl 

22. £nWJ^2i (ii) 

mm&, «*uV^WM^ISWS: 
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NH 

23. 22 R1 *P R2 1^^;*J=0 IV {t&%l, 

BPit iv-i Wfe: MR v vi W[^ 

o 

NH + R9-N 

. R 

10 K43. R'fPR2^^^=0; R^HIW^i, (Boc); R 

24. 22 ^ R'lPR2^^^^^ IVih-^tl. sp 

^5UV-1#T$S 

OAc 

VIII 

R'fPR2J^^M,; R9^/MSfaf^i^S. (Boc)o 

25. R'^^S^^S^SR'^SlfajtlV 
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BP IV-3 MR IV-2 5 

. R . R 

IV-2 IV-3 

g*. R2^S; Rttftiim (Boc)0 

26. 22 R1, IV ik£ 

. R 

IV-3 

R'> R2^j¥S^ZiS; R9 

IV-4 

(Boc)c 

27. #P 22 ^ R1 in R2 

ivf^ti. BP iv-5ft-n^)il3iy.T^r^iS1f 

'J#, Et2Zn/TFA/CH2I2^J&H^TOt#aj: 
.R9 

IV-5 

n^, R'fpR2R9^msfa 
mm, fflTiis (Boc); x^it. 
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28. 

coi 
O NH 

II 

, R1 fn R2i 0f®JJC 

29. 

cap3 
R1 

IV 

^.R'fPR^nWJ^l 0T®X;R9^MSfaWS>1£i£$Tftl*S(Boc)o 

30. mmm# i~n 

31, mmm# i~n 
(Alzheimer's disease) » 


