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i#7#>]^!P##1$T #115 $ *tt, ##] ̂  
£wj&$]$]tfi1*6^it:, 3£^^B£-wfe.#M?r 

:£ >& ?f fal&M. tfi i§ #71* tfj ,/fl i& i ^ 
#:£##>] 

^M$(Sepsis)A&&$%i&£t ® . J$bh-0i$&ik% A—fl? 3L&&1 
JLfiLtfl-Fr^iM i^(Bone et al., 1996). '|&,EM£ 

AtM, £jtbWfL&*A, &MinJfom-£: 
^^:FJL^»'|±5!fcjk^0 # MIS 
jtb^h' IB. #r&J!& <«-££<&•»£ 9!&—•£-£-jf.«&-(Braun et al., 1999; 
Hotchkiss et al., 2000; Chung et al., 2001; Weaver et al., 2004; Wesche-Soldato et al., 
2005). 

iaJfoM± *&&--& ft#.# &&&•£&&, ft J-&•%-£-%:#}&&¥MX. 

-fo Bcl-2 caspase C-myc» P53 ^", 

tofaM & X & £•%-&. ft $ xrii^I life 4 &± # £•&& ̂  ^ ̂  
$.„ ,MttSI$?-tfcj-fjtb^h, ̂Mt^^l-feb/fcgkSB 
$LS|-1 (phosphoglycerate kinase 1, pgkl)^^.;^#^^— 
-c^9 &#)•%?! &MVi* 

##^#(Terazosin)i3L'$'>-;*$-Ik -^'1^^., tL Jiffs'# 
lmg* 2mg 5mg0 Jk^.#^i«k.#"5T^l -f >£•% &,feifc$>]JI$-i$£.%L, J%-f>£yf ^j-fa. 
JZ, 4M 

-f EI l~10mg. -f 
>£?T £(BPH), «M£ -5fef&M 
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V.M -fW-tpte *>!%&JttjM, vx 1 *UB.&XL£-Jf-2L& 
ASlAviS 

$ A^At^A^St, —-f 
46•% -frla^-sr«#&'&ft *>!%&&F9kJL&. ^4SL 

&•£$$# m* iftg), #+ 
Rla^Rlb ^ij&-2-Jtk.i&l=] H> NH2, OH, C,.6^-, C,.6^tt-C1.6^ 

- C2.«*Mk-, C2.6ifc&-, C,.6»IUfe.-» C,.6^^-, 3\&Bfc£.-, C6.,0^-, C5.6 

JfrS&£.-> il^-Ria'ft,Rib4'b'fn^#^M^—j^^A5-iSl6->£,JP, £- + #ri&&fc4k#-
i&#.l-3 #*; 

R2^R3 ^lia^-totjH, C,-6^-> ^^C,.6^-> C2.6#J-
- C2.6 CN, N02. NH2> OH, CJ-6 jjfcfUk-, Ci.6 J&IUk-Ci-fi J&lUk-, C,.6 

&®UMUk-* C|.6J&BUMUk-, 5-& 6-^JPA^JP 
^.C,.6^®ti-,^^- R2^» Rs-^'&'ffl^^^-f—5-^L 6-7ti^4^5f; 

R4^R5 -M*k.&Jfcs&tl H, CN. N02, NH2> OH, Ct.6 J&&-. 
Cl-6 ^^^--Ci_6 Cl-6 |tj "{Hi Ci_6 $LS--> C2-6^^--'« C2-6^J^"> 
Ci-«>&IUk-, C.^ifeSUMUk-. #8t£4Uk-» 5-& 
4-, 5-A 6-^iEfC,.6^tto 

ttflJf.Jifc, iU pgkl S§&ttt/8ifc, 

$.#—# 154&&>4fc, •& t fe-S-te^W& I ̂  
4fc*J ^#^-"2#^^- M #-P&& ̂  jt&Sfc#] ̂ 15 tHfr. 
^ W % e? * & &.&—& M £f- A, # t & *T *»/&® I 
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#'J&t) #T4£l:¥j, vxA.3.>y $>#!$), 

pgkl tfjjrik, x 

fr&WftTtjrfi&XLMftiB&n-tftMM* fl#pgklilU£#K &4MMt&*?*»/ 

I 
Bl 4iil-3'J>0t^^ir^5>rpr -&-A& 

7F-f-^/[S.+ SE„ i^|^n = 60 

-£ ,-$ ft . 

SE4^O kiLfcfe 
#|-|.^. i£#"n=5„ 

54 #££7 4Mi*MK4 ng/ml)T^-^Fil-jLiii^LPS#pIFNy4'|-4^r^^iB^^I 
r. #Annexin V ^ 
<«-£. #M^I&$£SitM200-250^J&o 

55 + , ®5a^i47##«t#(0.4 mg/kg)*fj&jk^LPS#^&^#>£#& 
Mo ^J Log Rank^&iiiiKaplan-Merier^^ii-ff'fr^^^M^'f/f,, i^tJf.I ^'M^J&^p 
&&•&•?&& + . a5b^ii7^^^a.^^LPS^^^^|DNA4)f|l„ 
^ti'ML^—^JKL^B&DNA. 

56 4Sii7 <M,£LPSv±4*(13.5 mg/kg^'Mtf^J^-feUU #4i*MH0.04 mg/kg) 
^Log Rank^^-ii.iiKaplan-Merier^r^i4#^^/f0 -/&,#] ^'J" Hlfc^pijlL 

SJ7 4^3^.7 ;*J5^f ll) v±#1.5 
viA.4^-^-^Ml-(().4 mg/kg) „ ^IjLog Rank^'^-ii.iiKaplan-Mericr^^'ii-fT^^ o ^Hl 
'h^ifc^p'fiJL^-f it ® i3. 

®8 $i£.7 &#-*£"$-*$ % £-•£.#}•%*&. 4£>8J ##^#24'h 0f-£j£, it it 

(control)^o^|s]^J#^j^4i'^-'^'(0.2fig T, 2jigT\ 200jigl\ 2mg 
]§:£-£., ft-^^-fr^"^"(2mgAmp)Ji.-^#f>J^.M^f 

@9$i£7 #4i'"l#5!t!^-!&-^^CLP^M/ft^^^-v§ + ̂ M1o £CLP4U&-fl.5*» 
24'J>0t^O.O8 mg/kgitit^.Tvi#^^.##°i#o ^^^^^^o-Am^CLP;^ 
#±f ;&p#,irJJiL|^ ft#4i^M&ii*Co-Amtf CLP^^-lM^/fl. 
J?) Log Rank:^i4-itiiKaplan-Merier#-#-:i&-ff^H'r<> ^'JN ^ 
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®10#i£74LPS**IFNy*t3gtfRaw 264.7lwl&t#9J&^'3r&#3tf 

® 114# & 7 # 4M» i Affi-gel it # 3fc#. 
3121. ® a#J£T ##*2#^#'.!^^ 6 #SiJ T jtgmJLtiH 

&&&&/$•$&%.%Pgkl, Sb 
tt&&#TPkgl-iMh it 

#4i-°^#4Pgkl AT 
B13#4£ T * |SJ ##^M-Pgkli£ . 
®14^^T^iiPgkl^Raw264.7^|feT#^^fe^-ir0 18 

#J^i°J^h#Jo Annexin M. •£:#] 

®15^^-T'J^4^Pgkl'fi^4^5 ^CLP^t^ifc^^o 
Mlxl07/^>£it£-$-/(5.&jy%-&, — 

^ # % —7) & I , 

SI, #l§, £t 
Ria^Rib -I-II»ll Hs NH2> OH> Ci^jfeUk-, C^ ̂ HS.-CM £L& 

- C2.6^- C2-6&JU Cl-fiJ&fUt-* Cl.«ife4Mk&-> #£.®Uk-. C«.,o^-v Cs-6 
JpfcUk, &#Rla^Rlb^£C)i£#-^fUi-^—fefA5-A 6-itj^, £ + #&;&&# 

R2^R3 H, C,.6^-> iS^Cj.f,^-, C2.6#J-
C2.6 )&£.-* CN, N02, NH2, OH> CJ.6 &&&-» Cj-6 ^#L^-C,.6 &&&-, C,.6 

;R®tjMuk-» ci^BUMUk-* ^suuus>-» s-ii 
i.Cw iUkSUk-, R2 *> R3 ^ ^f—A 5-il 6-TL^.%^%; 

R4^RS H> CN> N02S NH2, OH, CU6 Sig.-, 

0 
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C,.6)&#l&-Ci^fUk-, Ci.6^-> C2-6#^- C2.6M*-, 
Ci^iUMUk-* #iUMUk-» 

&+Ri.*»Rib3*6 **£&&& H, NH2, OH, 
Cl.«)&k&-» C,.4^^S-C,.4^-, C2.4#^-, C2-4&&-, CMi&UMfc 
J.-. 3£&®L8.-, 3^-, Cs-eSf^, ^ Ri.#p 
5-iU-*.iP, M. &— 
^£*fe2T:£t> /ffsi Ria fa Rib H, -NH2, -OH, CH3C(0)-, 
-(CH2)2-0-(CH2)2-0H, -CH2-CH=CH2, -CH2-C=CH, -(CH2)SCH3, -(CH2)4-CF3, Jf 

-CH2-(CH2)3-CH2-, -(CH2)20(CH2)2-0H, -Ph, CH3, -C(0)-CF3, -C(0)-Ph. 
irfciftfc&to, •£ + R2^R3^ii^^^ii H, c,.6ife 

^-, C,.6^^-, C^M.-C^M.-, ct.6^tt^-, Ci-6 

5-iL 6-70-^.^^^^^, I,^R2^R3 
^A5-i 6-itfllUPil.^JP. £—+ , ^R2^ 

RaH, CH30-, -CH2-0-CH2-, -0(CH2)20C2HS, -0C(0)CH3, -F, 

ON CX -CF3, ^ x, # -NHCOCH3, (CH2)2CH3, -NHCOPh, ^ °x. 

— -&t R4 fa R5 ^i) &SLiki& i] H, I):!", Ci-6 
ist^-, c,.6 ^A^-CI.6 ittt-, c^ifcBUMUl-, c,.6^,ft^.-, 
Ci-« s&lUMfUS.- tefa&X&faifi 5-A 6-jLJ0LSfi&&S£&* fafaAX^ 
fafatfj 5-& ffi£R4faR5&£l&3-i&& 

tl H, -0(CH2)20C2H5, -0C(0)CH3, -OCH3. CX _CF3> _F% .NHCOCH3, 

(CH2)3CH3, -NHCOPh, I. 

&—0M£Ci-6j&&&tj C,.5&tl^ CMjftJk, Z^g., 
&, iTl., #T^, #fi£ C2.6 £ C2.s 

C2.4#^, fc—0r&C24i#t& 
ii.il C2-5 C2-4^^-o 

, *tc5-6JfjR^iiijJP/JUM»*P 

#•&>&£. $35—IU IL 4fc&IL** 
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— Co.i J. Co.33 

ift-f Ru Rib R2 R3 R4 Rs &'t±* 
Co.l CH3C(0)- H CH3O- CH3O- H H 2.9 

Co.2 (CH2)2-O-
(CH2)2-OH 

a CH3O- CH3O- H H 2.3 

Co.3 -NH2 H CH3O- CH3O- H H 1.9 

Co.4 •OH H CH3O- CH3O- H H 3.4 

Co.5 -CH2-CH=CH2 H CH3O- CH3O- H H 1.5 

Co.6 -CH2-C=CH H CH3O- CH3O- H H 1.2 

Co.7 (CH2)SCH3 H CH3O- CH3O- H H 2.1 

Co.8 (CH2)4-CF3 H CH3O- CH3O- H H 0.9 

Co.9 H CH3O- CH3O- H H 1.4 

Co.10 -CH2-(CH2)3-CH2- CH3O- CH3O- H H 0.7 

Co.ll (CH2)2-O-
(CH2)2-OH 

CH3 CH3O- CH3O- H H 2.1 

Co.12 •Ph H CH3O- CH3O- H H 2.6 

Co.13 -C(0)-CF3 H CH3O- CH3O- H H 1.8 

Co.14 -C(0)-Ph H CH3O- CH3O- H H 1.5 

Co.15 H H -CH2-O-CH2- H H 0.6 

Co.16 H H -0(CH2)2-

O-C2H5 

-O(CH2)2-
O-C2H5 

H H 1.7 

Co.17 H H -0C(0)CH3 •OCH3 H H 1.1 

Co.18 H H -F -OCH3 H H 1.3 

Co.19 H H o -CF3 H H 1.4 

Co-20 H H # l,2-"ih^ H H 1.9 

Co.21 H H -NHCOCH3 •OCH3 H H 2.2 

Co.22 H H (CH2)2CH3 •OCH3 H H 2.4 

Co.23 H H -NHCOPh •OCH3 H H 0.7 

Co.24 H H a. OCH3 H H 0.4 

Co,25 H H OCH3 OCH3 0(CH2)2-

O-C2H5 

-0(CH2)2-

P"C2HS 
2.7 

6 
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Co.26 H H -OCH3 •OCH3 -0C(0)CH3 •OCH3 3.2 

Co.27 H H 1-OCH3 -OCH3 CX -CF3 0.9 

Co.28 H H tOCHj -OCH3 -F •OCH3 1.2 

Co.29 H H OCHj -OCH3 -NHCOCHj OCH3 2.6 

Co.30 H II hOCH3 -OCH3 (CH2)3CH3 •OCH3 1.8 

Co.31 H H -OCHj OCH3 NHCOPh OCH3 0.6 

Co.32 H H •OCH3 -OCH3 a 
1 

•OCH3 2.8 

Co.33 H H CH3O- CH30- H H 2.9 

v±: 0.02(ig/ml Pgkl ##. 
IM&Mir#f]M 

tMit. 

£r # ^ t ̂  $ it; „ 
0^ ̂  fir i£ 7LK #'J :te##-«NMt.#J 4-v£ ̂ 7 fa/il^ E5" iSj it#! , 

it. 

&fl5 EfrvX A £ Mit ®r*»7&#-»l . 
;5"il7#jJ*]it, •&+ #!"*£ pgkl ^/§-^'J^l-f 

By vX & % % £. if fcr *»/&#*]. 

6tJflit, °$"2i 
£3§, Stfe#**, Jlf *5 ,Sl+ -£*£*& 

>fcjfc'fcfcj8*lfc&, #&, Wit, iTifJl, 
%—7r&tf]M3fc,&jS?ffti2L£il jt&Mrffl -f Ail $K#'J 

El 0.001~5 mg/kg, -ftii. 0.002~4 mg/kg, -ftLiik 0.003~3 mg/kg, 
'ffciife 0.005~2.5 mg/kg, -ftLilt 0.0075~2 mg/kg, 'ftiit 0.01~2 mg/kg, '(fciSt 0.01~1 mg/kg0 

4M&BJ^^^"Sr^Jflit, -&• +&S£it. 



WO 2013/138951 PCT/CN2012/000363 

7^4*7. 
r&t#i£#4fe+a£feteJ.^— 

•*$*£&£*, #, 
8tJftSM££#£-fc* *.Jf ft® ££&£.-£. *£J£ 

* + 0r#f 
«•£&#, H-#^> t$tv, ILIL& 

jUi^sk^ =4aia, 
#,&&, £-H^«M-1fe + . ^fii3§#ti£fc^J.!>'— 

&fcH"£&*Mp)lL##Sfc$P. 
#l54&&^4fc, #t »#&*«£. 14fc.<^ 

#*J 15 #T#-£ tfj it&»#] ^ ;?U£ &15 ft#.. 
*Mfc*J*L W*2.7rft¥jn toti&to, $r t a &&£ ̂  —##-»£ #> 15 4#. 

#t*Mfcl§&&il: *$-££:&£*, 4RJJ» 

fa&&2LW%JL*&#]%#&&&, #+i£&teJ.^—mit»£4&35^, 
-fr$S\ *«&&*, 

FT«-$JH^ &&&&&* #ft.a&*K, -=>£&*», #.& 

M&&&* JL&&#L4r. + , %%,%&&& 

tfit\*hi3.&tyi, £-&ff\Jf-%nfi&M-t$?M:ifL & 
t, &&'&¥}>& ft fcl&m%vX^*k%:fy%fifcl£k1{k 
m. 

:-7r&tt%ma.&y), *^^pgki mtm. 

% jZ-7T ® ^-JLfil T>£ ft fa/skffl $?!>&-&-•)%&•$-•%• JL^o 

^t#l(^T>PHft-l'fi^M£< JNi^» flf^^t^'&JB&JMMf-)* 4fcJ&'l4J5* 
M&> ft A. ftfcft* *$ia&j«L tMA. fifi. 
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E) ff'JibA 0.001~5 mg/kg, tyLi$t 0.002~4 mg/kg, *$li& 0.003-3 
mg/kg, 0.005-2.5 mg/kg, $t&. 0.0075-2 mg/kg, 0.01-2 mg/kg, $Li& 0.01-1 
mg/kgo 

w, -^-TfI -^r fa/^iLffiBf-if 11 
#Jdh»#-&*£#.&* # # & & A «>SLJ.# & 4Bt£ 4fr l§ «Hb. 

^ ^ ® #) Pi A, # + 1 
&•£Mj&#>fa#i %.£.$•—ft n13t 

t. 

$rt ttete —&&# fa $ —£&& 
#. ?/{&%—£&4-4b&&>£ ft fa/&1%frt$titf)&i 

B?t zk.± 4&fBti- & J5 # fa&& ¥j % ¥-sj-&£ ̂  . 
nA, #t g : *$*£&£*, 

stJ& 
*.*»*] «&££#£*. «siyL 

t,w2&^ M.W, ?&###.» PT $•&**.. 
&&&#&> #&M, =.<£&&» Af&fo, &—*£*fc>He+, 

A42#$/#p0 £— 

##*&»!&#*)7T ft$%£?•&* *A/fl -f &J&#T^#f'J*H. £—i-£*fc>Mfc t. 
£-1 r:$?%}M $ -f ^ ?Wi^ K»t ^giNf jfc/i*.#'*!. 

pgkl 

4M& -f & ft fat A m EJit jfe£ A-* #&*£. 
£—^£*fcarjfe + , & + #ri£!ljLJB.fi&iaWfa/£l£.ttf.£.4h&%3]&tfiJitJB.&. & 
—£•* ft%.flkJL&tf]•#-£&&&: 

-ffcjfc'&jft 
ft A. ft JUL ft* #%&.&&* itHA, W&t&. 

M * jl/fl -f ̂  ̂  ̂ /iSl m ft i^iL#»' J$JkJtk&$. 
#£0-. 
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ft ft % £?• A> * t I -f AiL^ 
*4.0.001-5 mg/kg, ifcii 0.002-4 mg/kg, 4fc& 0.003-3 

mg/kg, 'fciA. 0.005-2.5 mg/kg, -$£,:& 0.0075-2 mg/kg, 0.01-2 mg/kg, $Li$L 0.01-1 
mg/kg. 

noi7pgkl iiT;5" 

$£.jrft&.&ZL&#t£tfi £&,# t tefi fal&M tirlUa.&3L£-frllL&tfj 
3f'}£:, -^"^r^- I 

ft 

J&.$&^%j}\%l£-7}ft¥l7r&, i]: *fpA 
iMt> $£&&$%-, JM* %f 
>M-#-)* ttJMsfcJfcJ&ilL JftJfcRt* ^%m?s'A. f-ttiH, 'ff-i.lfilL. 

0 ^J 44. 0.001-5 mg/kg, 0.002-4 mg/kg, 0.003-3 mg/kg, 
4tilt 0.005-2.5 mg/kg, 0.0075-2 mg/kg, 0.01-2 mg/kg, 4fci£ 0.01-1 mg/kg„ 

^i^5" $- +£i #"5T-&'8:^ 

-$-1^f&Ik Jko 

J. !>' — ft <$) % $ o 

p-i*3 W££t^ 9feJ8H$££&±ifc-, 

*MMlfc£4fcJ$4fc, ff&fcMg.Mgi'Vu&fi: PTJIf^ -frsMN ^ 
"£##•* &•£##.> #,&©#-, «&#.&#>» jUi^sMf, #& 
iiu =.»fee*4£* ^L—0r3£.&#t&.&% 

10 
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lk&$h W . 
&£.*%%> ft pgkl I 

ft'/oft ^ I 
$} ty\-fo#4i-

W |5 5T3T & «H> £, I , * t i£&r Jfe$ -c*?M *] ffl te 
ft frliMfo & « &Zt£fr$r frl&itm. 

I &t#M& pgkl &##|/S|-f 
*X7k.%%%\f% #*/&&#]. 

tfL&^£W%7rzr&jtfi£i I fc4*&7, & &/•£•£•'& ffl£4fr&ik 

I ^^^7, #&*!£& ij : 

Wit, *$&&£, <fM.il, t&t&. 
I !£&!$>, £sK* I 'ik&fyjffl 

0 ffl~i?L 0.001~5 mg/kg, fault 0.002~4 mg/kg, ^iik 0.003~3 mg/kg, tfLOlb. 
0.005~2.5 mg/kg, -ffcii 0.0075~2 mg/kg, 0.01~2 mg/kg, -ffeilk 0.01~1 mg/kg„ 

-&4.##«fe.,£#iJk§fcJL 

#Jt S£ik &]—7^#. 
««.^^ ^ I flS^4fe, # 15#&-&*o 

I -&3£4 
#t£.#l§4&ifcil: p-ftgfc$rS|##]£'J, 4UMI 

WiEp*4l^*. ^@1##^^:, *JEP *£«, 

#t<fe.4fe3$#i£fi: F*r^|&;&. ##^r, -tt^Htv. ;£«&&#- IL«fea&#, JML&#-, 
9^42.^, JUi^fiMr, #£iia, -E.-4e.ia, 

£-Hw£*Mnfe + , #r3£&M£.&&&&ft&&tMeJL4£&&.4i'. 

li 
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I iTst-MhSL 
f. P}fr£MT^ 

o.oi-ioo#, 
i£ 0.02-80 #, €,i£ 0.05-20 #, 0.1-10 #, 0.1-5 #, 0.2-5 #, #, 
it 0.2-2 #. 

#—2T fir, *t >I&AM % 

ft ft 0.01-100 #, j)Li& 0.02-80 
#-, « 0.05-20#, #,& 0.1-10#, 0.2-5#. 

T ̂  A 0 it >i& ^ ji« FT£ & #•*»/& &#.# s£*r -f & 'g &^ (•m jp it4 &) #j * ft 
0.01-100 #, #,& 0.02-80#, 0.05-20#, 0.1-10#, 0.2-5 #. 

^firift—*£*fc:srjfe +. 1&&**-§• Co.33 #<&-&-
$7o 

—%&3rft, K-£'54nx-&-te2-*M, i!a &>MB.5.4L1SI 

ft %\idL&\ift^fZL&k, 'bfn l*J ^-ii.ii?| ft ff- A^X., 
j6t«t4Lai.W^5L4^iL$^—&»t, jfc^h.. 

%fr*p¥i—&4-5L, Jth, 

JiL 
*j*p0.|±#$*Lik£&iil±ii*tjl*fc; •£ £ 0M±*f » «L 

:6p^X.#fi£.#\f, ^i#"pgkl ^tv^'^lJ"4.4q^:^."y">i^.BBi^tS|- 1 (phosphogiycerate 
kinase 1, pgkl)6V$ti3-^>], pgkl ^fJL@ 

^XtM^^-il-"^", #^±10%, 
Wo±5%, ^]>±2%„ 

% Jh$LW ft ii J& ^ jfit #Jit o 

12 
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A\~» -%^F° 

4 *>#. W :&. 

#4i^^(Terazosin, (4-(4--iUt-6,7--^- f ^^"^1-2-
i.)fB0, CI9H25N504), &&-tv*Tfc$£#3£t: 

il^#^;/ft-/o"^fr\>l5#'5r#'ti^ii.(/^iJip&^.ik.)) ^ ̂ Jii£#£^4b^$?-&-&.& '£•-
f, f^ifc##.'4ilb£#it&##.^|k=.. 

?K4^o I TTTf'J&(;##.«k.^-ift#T 

15 #«#« & . 

TT^^}i|.it#tIt4-?,J <15 >i ^-iio $&Ja , §J (connectivity 

map, Cmap)ii&i£^$4tM>^fr%fT''&%l\&.J$Li£i.tf}%®fl&%~EV£-$\Mc #-;tq", 
7¥f4ti\a.%.%&iz&*l{DrosophUa)*atkm-E¥)&&1byi. &jL, ^JCM£.T#4i 
"2#, i^jfe-&#l,l6;M!3$. jlrb^h, ^iL0^iL5!(L##-,,2,^-T^flJ & 

LPS, 2fig/ml)^^y(IFNy, 50 U/ml)^-f-#&*&#-£. jfc 
*b> ^^^bxr-^-o 

£-srffl-f 4&£*&*?& 

%.*&&$j*t*h ̂ ife/^lTr^-^^caspase)-^-!-^ 
ffl 'fcifc&fe i A^JB] <Mj. ty\-kv Reaper (rpr)fe$.J&i&) isiA&M TT f 
£#iL^fM (White et al., 1994). il$, ifc. ij 

o 
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^(White et al., 1996). 7 if 
m m -c^ & % i&tejfom -cr . HS-Gal4{—ft <&&&&$• &&&& thfcih 
-?-)> ^m&^UAS(Ji8fift>£#*'J)tf5'£-££l8°CT#. 
&HS-Gal4J(LML4UAS-Reaper3ILSL&3L(iSl&lflHS>rpr)#, »£>&.£ ft & t$L 
f o^ff7,^37°CT^^^2-3 'hUt. ^SO-70%^^^14-24 
1). &2L*Jl&&725ft1fr&tit[tfjft>&&(&2), ^^—fm^MHS>rpr¥}^^ 

*.#6tt>&$£(S3). 

*fflJ&RAW264.7&l£ t iti±LPS^IFNy#-f «nJ9&99 ir, #LPS**IFNy;&&*£#-$Bjl& t # 
,Mt^iii±^Annexin V :(®4). 4^£.n/J 

AiLSt, LPS (2 fig/ml) ^ IFNy(50 U/ml) , >Ma, 
AnnexinV^&. i3L4_—4tr#-'*2,^(4 fig/mI)T)^--fl^50% 

#JL"5T #J?J -f >£0fc/MlffiBF8k.Jn.0>&£-#£7!ii. 

LPS&##«Ml. 4^M;£J<L, £vi#LPS(13.5 mg/kg, i.p.)4L#tfr 1.5 'J-Stvi###1^. 
"^-(0.4 mg/kg i.p)^JS.^if 5a). ;?t> 7 *%iAffi4£*SL^-2f £&%&$}-£#]$£%., 
&&W&*i7 4BJ&M-£MlfaiZ4bDtiA«r§L. > Jfcjk£J&3f«]# 

tf(Ayala et al., 1998). @J&, 4-£.W&&7flLPSteft tf'b 
»M$ & ® iSLDNA-^} M LPSfo ft MDNA. % JUS. ft, 

£LPSttM >h & t iLi 7 $ ̂ .DNA#^!, -{s^M ##«MI--;£ ̂  tf) »Ml t *.*.& »h( ffl 
5b). %7mi£ft&"A*&&#W>y>&!MLJh.&&}£M&0:4f,Jn, &M£.'f£J!lLPSZ.j£l2 

#^'J>I.i±7^^ft#-fL^^-t(®7). #7*jJtfc£##®*UH, *£«!8A#:*>J74 

JL£(®8). 

%') (CLP)IMS' + $']-$, 7 i$4r#>lM^35! 
(Parker and Watkins, 2001; Wiehterman et al., 1980). 1^$L, ^-^^^^0.4 mg/kg^j# 

», 4HW5*, 

$UUS.-Hfc^. 0j&, #7#*^ 
l»)*L ^^###-^^^fj0.08 mg/kg, 
&ttJ?^, 2Lm,'b &&&%&&-#. i£—+ &(Kyncl 
etal., 1985). 1.5 <M3f^24 'MJtSMt2«, 

14 
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t=b^4:l, #4.^il#4:l^ge,tb0 

^t"t>bT^^l:lJ-10:l, #J8«J4.1:1J.7:1, #<]^1:1> #4:1* #7:1)J& 
##«fe^Co-Am&^tb^.-f#-«k^Co-AniJL^ibjl3S^^^^ 

(®9). JM*» 7 CLP4LJ&6'hfti-iM$ 

^4i«fc.#(0.4 mg/kg, i.p.), —#tal-1f"Jil&"^,2:#-PJ-}^$,.](Cavero et 
al., 1977). $&&&&&ft ?fzta i&££jL&W> ## 

4b(McCall and Steller, 1997)„ j&tSj, jh&Wtf-grti tpi&frjfr&ft, &*&$-£:-£ 
6 S| 3 &V# « £,(*.*6 t Dpc-1 ̂ drlCE# |§1 $ & 0) 0 ##<"1#^ & ̂  (S10). &&.W 
4m, fcJJ&<«-c:£6S&3tt-fc.3Mia#. #7«JM, *£$###•£ 

ail^.^7*^#^it^„ M^^Raw 264.7 *9jj&&#.}fc.+ 
#^-6, £ tb-«(ai2a)0 &&&£• 
Jt, ii^"f^Pgkla ;#7#£#4i^^Pgkltf&'^4.##iL&£*, 
« + 4U&#&4fc 7 * H Pgkl^- 6, & ̂  i^^-^Pgkl# 6 (s 
12b). ®^^S##tii^iiPgkl^r##,J^lfe^I-ir(Mazzonietal.,2009), ^iLWAJjHfl 
##>»l#^rtt^7Pgkl^g|^'f±. 4ML^AM7Pgkl^hg! 
>£'|£. &IUOI, 0.05^M^##^#T^#Pgkl<ft8|#<[±i£3#-, 

13). *»*.PgklSfr# tM.#*1] £»J&# 0, it 
^iiPkglMit^f^J^^^TT. A » ' /94t&Pgkl'lf.^-&&.&tf 
RAW264.7&JI&&, IUftfM&7LPS ktti&Mr:; ^i±;^i*EGFP<tfi&}|fc 
<fl^£iiL*Mrj0Ut(Bl4). «-#, ;ML$A/fj&T&4H1^4£*llt4l&7Pgkl 
ilEGFPfltJttJR. —^IfcCLP-f-#, ¥)—fe'ML, 
v±JH"Pgkl^i-i^ <h iK, JL 6*f 4?. fij 7 ̂ r/£-^-(S 15) „ 
£•£.*}! A>A^7PgklA#43-°it$-^f #l$s,£, «, 

A, >tt^#-fr]4HPJ-*p£-

15 



WO 2013/138951 PCT/CN2012/000363 

I Co.l J. 
Co.32 1S7 Co.33 "reflux";^&%L, 
"l-pentanol"^^ 1-^Sf-. 

1: Co.l 

MeO./^N^XI NH3 

T A ^.N 
Me° T THF' rt NH2 

, Cl 1f 1a 

##1: &i&#^^la(50mmol)^ 200 mL 0LM& 
25°CT^f 36'MH*. 

If. j**#: 63%. 
MeO^^^CI AC20 MeOy^lsyCI 

MeO' ^fN Me(A^N 

NH2 reflUX HN^ 

1f 19 o 

ft 2: lf(10 mmol)^A 15 mL S£g£Sf, AM&&L2 'Mf. JNpf!l£ 

lgo f-^%: 63%o 

o 0 
Y Y\ 17 

MeO^^N^d HN^J 0~y 1h O 

~Jl^f" l-peot.™,., r„,te ' 
HN_/ HIM./ 

1 a " 1i X TQ 0 O 

iP~W3: &MLd\iMJ&}'lf2L~F > lg(2mmol)#\| l-&Sf ^i#->&,f'.frIA. lh(2nimol)„ 
jeL&fr&®tiL4.5>y#&, 0-5°C £T>& + #3.&&. $ lOmL 
6 ft ft ZJW¥ $••£&&&%•£&?•& li *P*Co.l. 60%. 

IH NMR (300 MHz, CDCI3): 1.84 (m, 2H, thf-H), 2.03 (m, 2H, thf-H), d 2.61 (s, 
3H, CH3), 3.47-4.07 (m, 11H, thf-H , pip-H fa CH2CH20), 3.93 (s, 3H, OCH3), 3.97 (s, 
3H, OCH3), 4.82 (m, IH, thf-2H), 7.16 (s, IH, Ar-5H), 7.72 (s, IH, Ar-8H); HR-MS 
(ESI-JE'14): 430.20928 (M+H) (if*{£: 430.20904); (C, 58.74; H, 6.34; N, 
16.30; 0,18.63); (C, 58.73; H, 6.34; N, 16.31; 0,18.63). 

#]&#'] 2: Co.2 bhM4r 

H2Nx^\o^v/OHb MeO^^p^N^CI 

MeO' ^ y - MeO" 
Cl 13 MeOH, rt HN^^O/^,OH 

16 
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fm. 1: la(20 mmol)^ 100 mL lb(20 
mmol), J&JL&25°C Ta&ff 4 'Mtf. la + 100 
mL ZJWL> •;&%Jsfc^-20°C + Wf 6 &H4MJ;SteWt>igLZjmf[$k 
9^f lc. 41%. 

o ° 

MeO^^^N^/CI 1d ' 
T 1c HN 

MeO^^YN Mec/^fN 16 

HN^0~OH 1-pentanol, reflux HN^/-\0/~\^OH 

2: £^AH#tfr2LT, lc(2 mmol)^ 1 -ASftt&ifc + ̂ A. ld(2 
mmol). iLfi.^&EP&4.5 0-5°C »#; +#.!.&&. Hj lOmL 

ZiSfc/.f le Co.2. j* 
62%. 

IH NMR (300 MHz, DMSO-d6): 1.84 (m, 2H, thf-H), 2.03 (m, 2H, thf-H), 
3.47-4.07 (m, 14H, thf-H , pip-H fa CH2CH20), 3.84 (s, 3H, OCHj), 3.87 (s, 3H, OCH3), 
4.73 (m, IH, thf-2H), 7.16 (s, IH, Ar-5H), 7.72 (s, IH, Ar-8H); 13 C NMR (DMSO-d6): 

d 25.2, 27.9, 40.9, 44.1, 44.6, 55.8, 56.2, 60.1, 68.1, 68.2, 72.1, 74.9, 102.4, 104.4, 106.9, 
146.2, 154.4, 154.2, 158.6, 169.6; HR-MS (ESI-JE#.): 476.25120 (M+H) (i+#{i: 

476.25091); C, 58.08; H, 7.00; N, 14.73; O, 20.19; if £#.: (C, 58.09; H, 
6.99; N, 14.73; O, 20.19). 

3: Co.3 
Me0-^WN^CI MeO. .N. ^Cl r 

,N 

01 MeOH, rt H%H 

MeO' ^ YN , — " MeO " 
2 4 J. 3a 

13 MeOH. rt HN^"i2 

^"•^1: !°Jfc&Qh la(20 mmol)^| 100 mL AiA7K'a'#tL(20 mmol), 
JGL&&25°C Tmr 4 .MH". %&&&&•& la 100 mL Z> 

3a. 61%. 
fl 

""YYV" M ij l) M 

Me<A^fN MeO^YN 3b 

HN-NH2 1-pentanol, reflux HNLNH2 

ifrM 2: 3a(2 mmol)^j ld(2 
mmol). iU&Mmfu 4.5 #££-f 0-5°C Jfr&t#**£.&. ^ lOmL 

3b Bp#4fc^#Co.3. 
#^7: 31%. 

17 
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IH NMR (300 MHz, DMSO-d6): d 1.87 (m, 2H, thf-H), 2.03 (m, 2H, thf-H), 
3.43-4.07 (m, 6H, thf-H , pip-H), 3.86 (s, 3H, OCH3), 3.88 (s, 3H, OCH3), 4.63 (m, IH, 
thf-2H), 7.16 (s, IH, Ar-5H), 7.82 (s, IH, Ar-8H); HR-MS (ESI-ite): 403.20938 (M+H) 
(it#<t: 403.20946)o 

4: Co.4 
Me0Y^rN,rCI NH2OH MeO^N^, 
MeO^ N 

Cl 3 MeOH, rt HN. 

4a 

OH 

Ip-m 1: la(20 mmol)^ 100 mL f @f- fefcf j>v^7]t&g:&(20 
mmol), JSL&&25°C T&4t 3 'Mtf. la 100 
mL ZJM., °C JMfc+ 

4a. 88%. 
O 

O 

•Yrv - H»OMJV) " "wv& ° 
MeO • MeO-^YN 4b 

HN"OH 1-pentanol, reflux HNVOH 

2: fofet 4a(2 mmol)^ 1-&S*ld(2 
mmol). <Mf&, •##.!.-f 0-5°C ft 10mL ft S3 

4^: 75%. 
IH NMR (300 MHz, DMSO-d6): 1,81 (m, 2H, thf-H), 2.03 (m, 2H, thf-H), 

3.47-4.07 (m, 6H, thf-H , pip-H), 3.87 (s, 3H, OCH3), 3.94 (s, 3H, OCH3), 4.43 (m, IH, 
thf-2H), 7.26 (s, IH, Ar-5H), 7.74 (s, IH, Ar-8H); HR-MS (ESI-JE<&): 404.19339 (M+H) 
(it#<£: 404.19341). 

:'J 5: Co.5 
MeO H,N' — Me°^ 

5a 
MeO" ^ _ *" MeO' 

MeOH, rt 

-frW 1: &&%&&& la(20 mmol)^ 100 mL f Sf-S&&+ ;fo»A#ft.&.J&(22 
mmol), 25°C T^f 8 ^0+. la 100 
mL &%J&it\-20oC 0rft&&SI#iM£&8&/ZjgfLZSi&g 
&&&&&/'& 5a. >**#: 31%. 

18 
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o 

V 1d J O MeO^ .N Cl HN^ O / 

MeCT^y 53 ^ " MeO"^YN 5b 
1-pentanol, reflux HN^-% 

fm. 2: ^A^UU^iJLT. 4a(2 mmol)^ l-^Bf-W&tld(2 
mmol). Ajfrfr# ®'$L4.5 *b9f&, 0-5°C Jf# ^ lOmL ftgfi 
Jfc)5M>f# ZiBt/f S| ;£#*«&/&#*.$$•>*&5b Co.5„ j* 
4^: 75%. 

IH NMR (300 MHz, DMSO-d6): 1.82 (m, 2H, thf-H), 2.03 (m, 2H, thf-H), 
3.47-4.07 (m, 6H, thf-H , pip-H), 3.87 (s, 3H, OCH3), 3.94 (s, 3H, OCH3), 4.04 (d, 2H), 
4.43 (m, IH, thf-2H), 5.19-5.23 (m, 2H), 5.82-5.88 (m, IH), 7.26 (s, IH, Ar-5H), 7.74 (s, 
IH, Ar-8H); HR-MS (ESI--£-&): 428.22978 (M+H) (i+M: 428.22986). 

-'] 6: Co.6 
"VYY* ueo^u a 

MeO -^TN,a M«0-^YN 6' 
01 " MeOH, rt UN 

fm. 1: la(20 mmol)# 100 mL f If-JJ&(28 
mmol), AJL& 25°C T&# 10 *#. la 
100 mL &SL »$^;&A-20oC + &8fc/Z.afc&i& 

6a. J**#: 44%, 

r,»Y> « «OV^»YO'X) 
MeO-s^^V-N^CI HN^J oJ |l T 

MeO N 6a ' 

HN 1-pentanol, reflux 

2: 4a(2 mmol)# 1-^S|ld(2 
mmol). iU£M®i&4.5 *hH£, #*if* 0-5°C JPfcf#£*£&. jf] lOmL 

#^2>SiL/V^$^a^it^>ll-A6b?Pi&>f^4&Co.6. j* 
4^: 75%. 

IH NMR (300 MHz, DMSO-d6): 1.82 (m, 2H, thf-H), 2.03 (m, 2H, thf-H), 
3.47-4.07 (m, 6H, thf-H , pip-H), 3.80 (s, 2H), 3.87 (s, 3H, OCH3), 3.94 (s, 3H, OCH3), 
4.04 (d, 2H), 4.43 (m, IH, thf-2H), 7.26 (s, IH, Ar-5H), 7.74 (s, IH, Ar-8H); HR-MS 
(ESI-J£'I4): 426.21413 (M+H) (i+IMi: 426.21408)o 

r'l 7: Co.7 
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Me0yVrcl 7a 7h • 
MeO^^YN MeO-^^YN 

Cl 3 MeOH, rt 
iP~W 1: la(20 mmol)# 100 mL 7a(20 

mmol), £JL& 25°C Ta&*r 3 'Mtf\ la t^A. 100 
mL £S&* Mfczk^-20aC 6 £iS-fMJ;Syife 81/ 

7b. j**#: 61%. 
o 

Me°XX5VN<T'CI HH^J O-V MeO JCC/ » 
1-pentanol, reflux 

2: £IlAli#ffyLT, r&J^ 7b(2 mmol)# l-&S£#3fc$fct*^ ld(2 
mmol). iLfi^^EF3(t,4.5 #£Z-f 0-5°C . ft 10mL fcm 

-B-ffi ZjWf &•£:&&£&£&/'•& 7c Co.7. j* 
62%. 

IH NMR (300 MHz, DMSO-d6): 0.86-1.62 (m, 11H,), 1.84 (m, 2H, thf-H), 2.03 (m, 
2H, thf-H), 3.46-4.07 (m, 8H, thf-H , pip-H), 3.86 (s, 3H, OCH3), 3.83(s, 3H, OCH3), 
4.75 (m, IH, thf-2H), 7.16 (s, IH, Ar-5H), 7.72 (s, IH, Ar-8H); HR-MS (ESI-JE.4±): 
472.29238 (M+H) 472.29229). 

6'14Hfrl 8: Co.8 #$'J& 

MeO. „NL XI 
I H2N 

MeO' >N 

1a n |d 
MeOH, rt • v -Cp3 

##. 1: fofcfiib&jh la(20 mmol)# 100 mL f 8a(20 
mmol), 25°C T^T 1.5 'KSt. M-fcMtyfmTF la 
100 mL ZJM.* «L^^AA-20oC &®-fMJ;S&8fc/£Sft.£Bt 

8b. 71%. 

Me°Y"Y'Vcl fth HN^J X) 1d »Y\NYN^ ° ^ . JGJ^T -
1-pentanol, reflux 3 ^ CF3 

fw. 2: -MA&tftNlT. 8b(2 mmol)# l-&S|#i&>&t ld(2 
mmol). AjLfr&mtfL4.5 >bH£, 0-5°C JP&t10mL ftS! 

M 6Sfe/f 8c Spifr-R^# Co.8. j* 
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42%. 
IH NMR (300 MHz, DMSO-d6): 1.22-1.72 (m, 11H,), 1.84 (m, 2H, thf-H), 2.03 (m, 

2H, thf-H), 3.47-4.05 (m, 8H, thf-H , pip-H), 3.82 (s, 3H, OCH3), 3.73 (s, 3H, OCHj), 
4.43 (m, IH, thf-2H), 7.54 (s, IH, Ar-5H), 7.86 (s, IH, Ar-8H); HR-MS (ESI-j£'I±): 
512.24846 (M+H) 512.24859). 

9: Co.9 #$J-&-

Me°YVrcl H2Nn 9a "VrV 
MeO"^YN MeO^^YN ^ 

Cl 3 MeOH, rt HN 

1: la(20 mmol)# 100 mL 9a(20 
mmol), JL0.&. 25°C T^-ff 2.5 '.hBf „ la 
100 mL ZJSJL, ia^^iU-20°C 0f ft &&&/&&&& 

A 9b. 21%. 
o ° 

f N y\ id i i i 
Me0^^wN^cl HN^ j oJ MeOVrr/^N<^,N^J O 

N 9b .. __ __ ,N 
MeO' ^f" Me°' 

HN 1-pentanol, reflux HN 

9c 

2: -iUUUUKl+fr&T. tSjSM" 9b(2 mmol)# l-&Sf-#&-&+ld(2 
mmol). 4.5 0-5°C ft 10mL ftm 

iSt/f %•££&&&&&?&9c Co.9. f-
43%. 

IH NMR (300 MHz, DMSO-d6): 1.32-1.52 (m, 10H,), 1.86 (m, 2H, thf-H), 2.03 (m, 
2H, thf-H), 3.47-4.07 (m, 9H, thf-H , pip-H), 3.82 (s, 3H, OCHj), 3.79 (s, 3H, OCHj), 
4.46 (m, IH, thf-2H), 7.33 (s, IH, Ar-5H), 7.78(s, IH, Ar-8H); HR-MS (ESI-iE<|±): 
470.27673 (M+H) (i+JMS.: 470.27658). 

M4HH 10: Co.10 ##14-

MeO^^N^CI HN^j ^ MeO^^N Cl 

fK • 
HI Ji u MeOH, rt ^N„ 

tyW 1: la(20 mmol)# 100 mL f B10a(20 
mmol), JL&.& 25°C Ta&fT 5 'Mtf. la 100 
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mL £.SiU Mfcxk^-20°C + .&HIM^S*fe 81/ 
;*#;$: 36%„ 

O 1 o 

0'jV^) 1d 
MeO^^^.N^CI HN^^J 0~y Me0Y^V'NY'NX^'^ ° 

l M 10b - A-A^N 10c 
MeC ~^VN MeO^^N 

1-pentanol, reflux 

## 2: ^A^UUStf-ifcT. i£}i&# 9b(2 mmol)# 1-^Sf#&>& +^A. ld(2 
mmol). iU&MEQv,fc4.5 0-5°C A. # lOmL ftS? 

ZiSt/f 10c Co.lOo 
43%o 

IH NMR (300 MHz, DMSO-d6): 1.33-1.47 (m, 6H,), 1.86 (m, 2H, thf-H), 2.04 (m, 
2H, thf-H), 3.57^1.09 (m, 12H, thf-H , pip-H), 3.82 (s, 3H, OCH3), 3.77 (s, 3H, OCHj), 
4.48 (m, IH, thf-2H), 7.37 (s, IH, Ar-5H), 7.79(s, IH, Ar-8H); HR-MS (ESI-i 1±): 
456.26108 (M+H) 456.26119). 

11: Co.ll ##]&-

MeOyV-V, /^0^,OHa Mrf^yyCI ^ 

MeO-^^YN 1a " MeO 
Cl a MeOH, rt 

#m. 1: fafeGfo&to la(20 mmol)# 100 mL f llb(20 
mmol), J6LM&25°C TSWf 5 'J> 0f. la $Hfc&4^r, + *»A. 100 
mL ZJUL. i&%£iL\-20oC #r#&&£JM;S>6a£/ZJg££lg$& 

11c. J**#: 41%. 
o 

MeO^^N^.CI r Y T> 1d MeO_^,N^N 
11b HN^/1 . 0~~/ 

MeCT^^fN MeOA^fN 11c 

1-pentanol, reflux 

$>W- 2: &'}$-% llb(2 mmol)# l-$il|#i|£->iSt,f';faA ld(2 
mmol). 0LJUt&®tiL 4.5 0-5°C . $ 10mL ft S3 

#/*] 11c fyjhfa&jh Co.ll. 
62%. 

IH NMR (300 MHz, DMSO-d6): 1.79 (m, 2H, thf-H), 2.06 (m, 2H, thf-H), 
3.27-4.08 (m, 17H, thf-H , pip-H fa CH2CH20), 3.85 (s, 3H, OCHj), 3.88 (s, 3H, OCHj), 
4.73 (m, IH, thf-2H), 7.26 (s, IH, Ar-5H), 7.72 (s, IH, Ar-8H); HR-MS (ESI-jL»li): 
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490.26656 (M+H) (if##: 490.26658). 

12: Co.12 

MeoTrV' 12a HNO^ 1d ^YVY1^ ° 
MeO"^*YN Mec/^YN 12b 

HN^Ph 1-pentanol, reflux HNiph 

f-m 1: 12a(2 mmol)# 1-&S*ld(2 
mmol). 4.5 • #£i*f 0-5°C ^ 10mL ft 89 

6 &a00^;£, A 12b Co.12. 
62%o 

IH NMR (300 MHz, DMSO-d6): 1.79 (m, 2H, thf-H), 2.06 (m, 2H, thf-H), 
3.47-4.08 (m, 11H, thf-H , pip-H), 3.85 (s, 3H, OCH3), 3.88 (s, 3H, OCH3), 4.73 (m, IH, 
thf-2H), 6.86 -7.62 (m, 7H, Ar-H); HR-MS (ESI--£*t): 464.22978 (M+H) (i+JMfc: 
464.22996). 

13: Co.13 

Me0WNxYa X 133 Me0v^vVCl I T I FsC^CI ri T 

NH2 ref,ux Hi CF3 

1f 13b J 

1: lf(10 mmol)ipA 20 mL13a, JBL&&lit 2 *NP$] tfi, 

^#^7: 82%. 

K" * MeO^^^N^CI HNI^J O ~J 1d Me0 

Me° Y 1-pentanol, reflux Me0 
HN CF3 

13b I 

fm 2: 13b(2mmol)# l-&^ # t ̂  A 
ld(2mmol)o 5.5 0-5°C ft lOmL 

ft13c 
Co.l3o ^4^: 62%„ 

IH NMR (300 MHz, CDC13): 1.80 (m, 2H, thf-H), 2.06 (m, 2H, thf-H), 3.47-4.07 

(m, 13H, thf-H , pip-H ), 3.93 (s, 3H, OCH3), 3.97 (s, 3H, OCH3), 4.82 (m, IH, thf-2H), 
7.16 (s, IH, Ar-5H), 7.72 (s, IH, Ar-8H); HR-MS (ESI-JE'|±): 484.18078 (M+H) (if#-
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484.18084)o 

UM 14: Co.14 

MeO^^C. phXc|14a MeO^^iyCI 

MeO^^Y-N " Me0X^YN 

NH2 X HN Ph 

1f 14b { 
ip-mi: lf(10 mmol)>A22 mL14a, >hH. JMpfJ^S, 

M 14b. 
55%. 

o 
N 

MeO.xs.N Cl HN J 0-V 1d Me° 

MeO 1-pentanol, reflux Me0 

HN Ph 
14b J 14c 

2: tfr&T. 14b(2mmol) # 1-ASf # t ̂  A 
ld(2mmol)0 4.5 #££-f 0-5°C **#; + #!.£&. ^ 10mL 

%-m i4c 
Co.14. ?•$ '%: 48%. 

IH NMR (300 MHz, CDCb): d 1.84 (m, 2H, thf-H), 2.03 (m, 2H, thf-H), 3.45-4.47 
(m, 13H, thf-H , pip-H ), 3.93 (s, 3H, OCH3), 3.97 (s, 3H, OCH3), 4.82 (m, IH, thf-2H), 
6.89 -7.72 (m, 7H, Ar-H); HR-MS (ESI-i'Bfc): 492.22469 (M+H) {y\%'(i: 492.22478). 

"j 15: Co.15 

o 

N 1d 
15a HN 

O"— 
NH '2 1-pentanol, reflux 

iP~ W 1: fe- fi, ^ # ft" 'X. T 5 15b(2mmol)# l-&Sf-#i|£>$L,f'imA 
ld(2mmol). 4.5 #*3L-f 0-5°C JK&tM&iBi. lOmL 

, £SJL/f 15c 
Co.15. 55%. 

IH NMR (300 MHz, CDC13): 1.84 (m, 2H, thf-H), 2.03 (m, 2H, thf-H), 3.49-4.27 
(m, 13H, thf-H , pip-H ) , 4.82 (m, IH, thf-2H), 6.07(s, 2H, CH2OCH2) 7.27 (s, IH, 
Ar-5H), 7.68 (s, IH, Ar-8H); HR-MS (ESI-i<hfc): 372.16718 (M+H) (i+#H: 
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372.16726). 

16: Co.16 
o 

Y 1d HN^ J O-
. ' u ~ Ti "T 

NH2 

fW 1: 16a(2mmol)¥) l-&S|ftS£>&t 
ld(2mmol). gfSfc 4.5 0-5°C ft 10mL 

41-/8 LWT16a 
Co.16. 45%. 

IH NMR (300 MHz, CDClj): 1.15-1.26 (t, 6H, CH3-H) 1.87 (m, 2H, thf-H), 2.03 

(m, 2H, thf-H), 3.45-4.17 (m, 25H, thf-H , pip-H ) , 4.79 (m, IH, thf-2H), 7.27 (s, IH, 
Ar-5H), 7.68 (s, IH, Ar-8H); HR-MS (ESI-i <&): 504.28215 (M+H) (if##: 

504.28221). 

17: Co.17 
o 

CX .N. ^Cl 

O 

N' V\ id ?\ r> i T > 1d 1 r | 
17a 0~V O 

M,0--T" M0XXJ MH .. MeO y M"2 1-pentanol, reflux ^ 

1: 17a(2mmol) # 1-/£,S| ft >&>& t ̂  A 
ld(2mmol). 4 J-f" 0-5°C• JP4fct. $ lOmL ft 

-«r#r # 6 « &, # /fl £ St/'f S* $ & & # *if A A 17a *P ̂  ft&jh Co. 17. 
55%. 

IH NMR (300 MHz, CDC13): 1.83 (m, 2H, thf-H), 2.03 (m, 2H, thf-H), d 2.61 (s, 
3H, CH3), 3.47-4.07 (m, 11H, thf-H , pip-H fa CH2CH20), 3.94 (s, 3H, OCH3), 4.82 (m, 

IH, thf-2H), 7.18 (s, IH, Ar-5H), 7.72 (s, IH, Ar-8H); HR-MS (ESI-j£'t±): 416.19344 

(M+H)(if^i: 416.19339). 

18: Co.18 M\%r 

o o 

f N id r f 
18a HN_J O-/ J O 

MeO-^^YN ii 18b 
MH , MeO" Hn2 1-pentanol, reflux NH '2 

25 
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## 1: fa'&t 18a(2mmol)# l-&B*ft +;JP A 
ld(2inmol)„ ##£-f 0-5°C + M lOmL ft 

4MJ ZJWV#£&&J&ftfc*>t&18b^;#^#C0.18. 
j*##: 75%o 

IH NMR (300 MHz, CDClj): 1.80 (m, 2H, thf-H), 2.03 (m, 2H, thf-H), 3.57-4.07 
(m, 11H, thf-H , pip-H), 3.94 (s, 3H, OCH3), 4.85 (m, IH, thf-2H), 7.23 (s, IH, Ar-5H), 
7.80 (s, IH, Ar-8H); HR-MS (ESI-JE*&): 376.17853 (M+H) (if JMi: 376.17849). 

MM 19: Co.19 KHfrJ-fe-
o 

N. .ci id i 
19a HN^J 0~~/ ° 

- Y" — : XIJ 
NH2 1-pentanol, reflux FsC 

19b 

NH2 

i$F W 1: J ^ #'l-^ "F > fa19a(2mmoI) ¥] l-.&SfftilJ-^L^^aA 
ld(2mmol). JSLM ® SfL 3 -J- 0-5°C M 10mL ft 

41-jfi i.styf ^t:^ft^#*^Ai9bPp^^#Co.i9. 
j*##: 54%. 

IH NMR (300 MHz, CDC13): 1.15-1.26 (m, 6H), 1.89 (m, 2H, thf-H), 2.03 (m, 2H, 
thf-H), 3.07-4.07 (m, 15H, thf-H , pip-H), 4.85 (m, IH, thf-2H), 7.63 (s, IH, Ar-5H), 
7.89 (s, IH, Ar-8H); HR-MS (ESI-jEte): 479.23836 (M+H) 479.23823). 

'J 20: Co.20 

HN 

O 

N 1d 

1-pentanol, reflux 

iP~ M 1: >&-'fit > fa 20a(2mmol)# l-&Sj#i|?->&'f7;friA 
ld(2mmoI)„ 0-5°C !£& + #M A. $ lOmL ft 

ZiBt/f Sfi^g0^#^/tA2Ob^^^^Co.2Oo 

j*##: 54%. 

IH NMR (300 MHz, CDC13): 1.83 (m, 2H, thf-H), 2.03 (m, 2H, thf-H), 3.07-4.07 
(m, 11H, thf-H , pip-H), 4.88 (m, IH, thf-2H), 7.58 (m, IH, Ar-H), 7.63 (s, IH, Ar-H), 
7.89 (s, IH, Ar-H), 8.38(d, IH, Ar-H) 8.83(d, IH, Ar-H); HR-MS (ESI-J£ |±): 379.18833 
(M+H) (i+M.: 379.18825). 

i21: Co.21 
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NHCl f'^'^Y'^) 1d ^NH/^N 
YT uu J rv / YT V/ | , V / ^ Nil.-. .N..IV ^ O ^ Y 21a HN^J O-V f V Y 

MeO' ^ YN i " MeOA^vfN 21b 
NH2 NH2 

ip-W 1: fafet 21a(2mmol)# 1-&S 
ld(2mmol)0 l^Sfc 4 * 3t^, #£3."f 0-5°C t#i&0g. $ 10mL ft 
WiSUMMf 6 MM*.,#/?] Z,St/f &21b*P#'ffc^4&Co.21. 

54%„ 
IH NMR (300 MHz, CDClj): 1.86 (m, 2H, thf-H), 2.01 (m, 2H, thf-H), 2.62 (s, 3H, 

CH3), 3.17-4.07 (m, 11H, thf-H , pip-H), 3.97 (s, 3H, OCHj), 4.85 (m, IH, thf-2H), 7.89 
(s, IH, Ar-H), 8.83(d, IH, Ar-H); HR-MS (ESI-iE'|£): 379.18833 (M+H) (if^t: 
379.18825)0 

22: Co.22 

HN 

O 

N 1d 

Nh2 1-pentanol, reflux NH2 
1: 22a(2mmol)# 1-&SJ 

ld(2mmol). jSLMfr5 £•? 0-5°C Jpfc t . M 10mL ft 
SJ&SM'r## ZBt/f S$i 22b Co.22. 

61 %o 
IH NMR (300 MHz, CDClj): 0.88-0.93(t, 3H), 1.62(m, 2H), 1.88(m, 2H, thf-H), 

2.03 (m, 2H, thf-H), 2.64(t, 2H), 3.57-4.07 (m, 11H, thf-H , pip-H), 3.94 (s, 3H, OCHj), 
4.85 (m, IH, thf-2H), 7.23 (s, IH, Ar-5H), 7.82 (s, IH, Ar-8H); HR-MS (ESI-iL.|±): 
400.23464 (M+H) (if JMi: 400.23486). 

'] 23: Co.23 
o 

° X ° r^N 
Ph^NHV^%N/N Cl O'T) 1d Ph NH/V/NwN. J O ^ 23a HN^J o~y IPY Y 

MeO-^^YN MeO^^YN 23b 

NH2 1-pentanol, reflux NH2 

iP~ W 1: 'fit $LT > 23a(2mmol) # 1-^ fa 
ld(2mmol)0 5 , #£X-f 0-5°C ^t#S.^00a» M 10mL ft 

ZJW¥23b *P;fc^4&Co.23. 
7*4^: 48%o 
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IH NMR (300 MHz, CDCI3): 1.87 (m, 2H, thf-H), 2.01 (m, 2H, thf-H), 3.17-4.07 
(m, 11H, thf-H , pip-H), 3.97 (s, 3H, OCH3), 4.87 (m, IH, thf-2H), 6.86 -7.62 (m, 7H, 
Ar-H); HR-MS (ESI-JL'li): 477.22497 (M+H) (i+JRlL: 477.22503). 

5 MM 24: Co.24 

#9L 1: ^Jl^Hft'lf 25a(2mmol)ft 1-ft >&>& + if A 
ld(2mmoI)„ jSj8.fr ML 4>htt£, #•£if-0-5°C «t#l-^090o lOmL ft 

I £!*/¥M^Ba0^#^/a°D25bgp;^^Co.25. 
10 j*##: 24%„ 

IH NMR (300 MHz, CDCI3): 1.86 (m, 2H, thf-H), 1.94-2.58 (m, 8H), 3.17-4.07 (m, 
12H, thf-H , pip-H), 3.97 (s, 3H, OCH3), 4.85 (m, IH, thf-2H), 5.56 (m, 2H), 7.15 (s, IH, 
Ar-5H), 7.71 (s, IH, Ar-8H); HR-MS (ESI-aE-'hi): 454.24499 (M+H) (if^-flL: 
454.24543), 

MM 25: Co.25 ft#J4-

ip-M 1: &MAHftf# <JLT. i^SMT 25a(2miiiol)ft l-ABf-ft t A 
ld(2mmol)„ & E» St. 4.5 0-5°C JP&t 10mL 

20 ftifi«w-f6 #Jf) £it/f 25b '.PrMr4t&#r 
Co.25. j*#-#: 45%„ 

IH NMR (300 MHz, CDC13): 1.15-1.26 (t, 6H, CH3-H) 1.88 (m, 2H, thf-H), 2.03 
(m, 2H, thf-H), 3.44-4.17 (m, 25H, thf-H , pip-H ) , 3.85 (s, 3H, OCH3), 3.87 (s, 3H, 
OCHj),4.87 (m, IH, thf-2H), 7.27 (s, IH, Ar-5H), 7.68 (s, IH, Ar-8H); HR-MS (ESI-JL 

25 -&): 564.30330 (M+H) (if %ik: 564.30334). 

M&-&\ 26: Co.26 foM4r 
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10 

MeO 

MeO 

HN 
"Id 

OMe NH2 1-pentanol, reflux 

MeO 

MeO 
OMe NH2 

ip-W 1: fcSMf 26a(2mmol)ft 1-&S|-#A 
ld(2mmol). 4 0-5°C ft lOmL ft 
S3 ft 'A, ft ft ZJ it/f # * & B0*^#^/1 A 26a Fp Co.17. 

55%. 
IH NMR (300 MHz, CDCI3): 1.86 (m, 2H, thf-H), 2.03 (m, 2H, thf-H), d 2.61 (s, 

3H, CH3), 3.47-4.07 (m, 11H, thf-H , pip-H fa CH2CH20), 3.91 (s, 3H, OCH3), 3.95 (s, 
3H, OCH3), 3.99 (s, 3H, OCH3), 4.82 (m, IH, thf-2H), 7.16 (s, IH, Ar-5H), 7.72 (s, IH, 
Ar-8H); HR-MS (ESI-JE fi): 476.21445 (M+H) (i+IRi: 476.21452). 

MM 27: Co.27 

MeO 

MeO 

^|A0 1d 
27a HN^J O-V 

cp3 NH2 1-pentanol, reflux CF3 NH2 

20 

fM. 1: £ JlAltft 'It ;XT , 27a(2mmol)ft 
ld(2mmol). 3 0-5°C Ifr&t#!•&&. ft lOmL ft 
S3 6 & B0S M ̂ ^S&/f M& B0BA A 27b Pp 37Co.27. 
7*4^: 53%° 

IH NMR (300 MHz, CDC13): 1.15-1.26 (m, 6H), 1.88 (m, 2H, thf-H), 2.03 (m, 2H, 

thf-H), 3.07-4.07 (m, 15H, thf-H , pip-H), 3.86 (s, 3H, OCH3), 3.88 (s, 3H, OCH3), 4.85 
(m, IH, thf-2H), 7.63 (s, IH, Ar-5H), 7.89 (s, IH, Ar-8H); HR-MS (ESI-JE. <&): 

539.25942 (M+H) (if^'fi: 539.25936). 

25 

fri-tHEl 28: Co.28 ¥]M& 

MeO 

MeO 
28a 

r>Ar> 
HN^J 0~J 

1d 

OMe NH, 1-pentanol, reflux OMe NH2 

1: 'If <5LT > 28a(2mmol)ft 1-^S 
ld(2mraol). J&LM#• $. E?fa 3 'h 0-5°C ft lOmL ft 
S3ifciMr#6 Z^Sfe/f Sft#a0Hi^#^/tA28b^p^'ft^Co.28. 
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75%. 
IH NMR (300 MHz, CDCI3): 1.78 (m, 2H, thf-H), 2.03 (m, 2H, thf-H), 3.57-4.07 

(m, 11H, thf-H , pip-H), 3.86 (s, 3H, OCH3), 3.88 (s, 3H, OCH3), 3.94 (s, 3H, OCH3), 
4.85 (m, IH, thf-2H), 7.23 (s, IH, Ar-5H), 7.82 (s, IH, Ar-8H); HR-MS (ESI-jE«I±): 
436.19955 (M+H) (i+#4£: 436.19962). 

•J 29: Co.29 

MeO. 

MeO 

O 

HN 
1d 

NH 
MeO . .N„ 

MeO 

O 

29b 
OMe NHZ OMe NH2 

1: 29a(2mmol)ft 1-^lf # t> A 
ld(2mmol). AjLfrfr EfSfc 3 * , MIf 0-5°C ft lOmL ft 

ZiSt/f &29bHpCo.29. 
44%. 

IH NMR (300 MHz, CDC13): 1.84 (m, 2H, thf-H), 2.01 (m, 2H, thf-H), 2.62 (s, 3H, 
CH3), 3.17-4.07 (m, 11H, thf-H , pip-H), 3.82 (s, 3H, OCH3), 3.85 (s, 3H, OCH3), 3.97 
(s, 3H, OCH3), 4.85 (m, IH, thf-2H), 7.89 (s, IH, Ar-H), 8.83(d, IH, Ar-H); HR-MS 
(ESI-i'f4): 475.23050 (M+H) (if##: 475.23051). 

'1 30: Co.30 

MeO. 
HN^1 0-7 

1d 

MeO 
OMe NH2 

MeO 

MeO 

1-pentanol, reflux OMe NH, 

1: 30a(2mmol)ft 1-& Sf- # + in> ̂  
ld(2mmol). jSL&frfr 5 , #£3.-f 0-5°C Jpifet #•JLglOmL ft 

Co.30. 
65%. 

IH NMR (300 MHz, CDC13): 0.88-0.93(t, 3H), 1.62(m, 2H), 1.84 (m, 2H, thf-H), 
2.03 (m, 2H, thf-H), 2.64(t, 2H), 3.57-4.07 (m, 11H, thf-H , pip-H), 3.71 (s, 3H, OCH3), 
3.76 (s, 3H, OCH3), 3.91 (s, 3H, OCH3), 4.85 (m, IH, thf-2H), 7.23 (s, IH, Ar-5H), 7.82 
(s, IH, Ar-8H); HR-MS (ESI-iMi): 400.23464 (M+H) (if&&: 474.27164). 

31: Co.31 6H'J4k-
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o\"> HN^ O-V 

MeO' 
OMe NH2 1-pentanol, reflux 0Me MHs 

1: £&*l&fttfr&T. 31a(2mmoI)ft 1-&SJ ft t A 
ld(2mmol). A#fr£®>ji 4 0-5°C Jf4fct #•!•&&. $ lOmL ft 

-if-ZiSt/f g|t^01i^#ft^/oaD31b^^^#Co.31„ 
A#- %•• 24%. 

IH NMR (300 MHz, CDC13): 1.864 (m, 2H, thf-H), 1.93-2.58 (m, 8H), 3.17-4.07 

(m, 12H, thf-H , pip-H), 3.80 (s, 3H, OCH3), 3.83 (s, 3H, OCH3), 3.94 (s, 3H, OCH3), 

4.85 (m, IH, thf-2H), 5.56 (m, 2H), 7.15 (s, IH, Ar-5H), 7.71 (s, IH, Ar-8H); HR-MS 

(ESI-JE'Ii): 536.25085 (M+H) (if 536.25091). 

#]4-#]32: CO.32 ft $']-&• 

MeO. 

MeO 

O 

N 1d HN 1 - / Me° • 'N 

OMe NH2 
MeO 

1-pentanol, reflux 

ONA£> 
32b 

1: ^A^LUfttfr^LT. 32a(2mmol) ft 1-&S| ft t ̂  A 
ld(2mmol)„ j6Lj8.fr % 03ft. 4 'J>#Js, f |-If 0-5°C + % 10mL ft 
S3 & & & &fr ft A, # fl z> st/'f S| i & & ̂  # It* A A 32 b er % >fb^4fe Co.32. 

45%. 

IH NMR (300 MHz, CDCI3): 1.860 (m, 2H, thf-H), 1.95-2.58 (m, 8H), 3.17-4.07 
(m, 12H, thf-H , pip-H), 3.80 (s, 3H, OCH3), 3.86 (s, 3H, OCH3), 3.93 (s, 3H, OCH3), 

4.85 (m, IH, thf-2H), 5.56 (m, 2H), 7.15 (s, IH, Ar-5H), 7.71 (s, IH, Ar-8H); HR-MS 
(ESM£<I±): 514.26655 (M+H) (if#<iL: 514.26656). 

B, 

VAS-rpr fa HS-Gal4 i] ^S) Bloomington Hift^f^f $. ̂ ?5tft 

F1 f-ft(HS>rpr)WT 18°C T#-f. craap 

t ft iaJfo&jf-to t ft & JL^f- 5% f t. # 8 *»&(150 nl)ifc j££ * 
•f tftii-^ft^io #20X 1-3 0 «£>#•/>#• 1 it 1 
A. 4fcii£*.ift£370CT&'fM«2'hfc}-. 12'MfchXJg, 
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-if##**. 
2> -»?'] £# 
M. hs>rpr yw67c23 &£ft /is-GaW ft 10 #L 1-3 EI $-ft3Bt(.M f 

ES5). ##Lt^35^#'|±*J€'. ^#(0^137 0 'Mlf) 
vXZLfofrjL 1, 2, 3, 4, 5, 6, 7, 8 12 . ifit RNeasy mini 
(Quiagen, Inc)-$']4h<& RNA. 01 TURBO DNase •$,$.] ^T(Ambion, Inc^ii— 

t ft DNA„ RNA #ft 
Affymetrix DNA <"S i) Affymetrix ft ^.41, 2.0 
DNA #.P4-?'J& # ̂ ^(Affymetrix, Inc). P4?'J M$L!y %• $$><&(*]•$*&. 

Arrayassist 5.0 (Affymetrix, Inc)^^ittlfMlfe° "RMA"ft $->£rffl 
#. A, ,£ft 
tMiOtiHtMftl!t#. Wpati^ 0. I 2 1". 4^CBJ££bi£ 
^ItiWTflfcPMJ« 
0£#&t-E.^7£'Ki, 
J?I #:l§r^-i^-(http://david.abcc.ncifcrf.gov/)o 

$7 15] (www.affymetrix.com). $*,#, Jk"f" cmap $i.#ft;^1|t:£<fiMir-f"X/f!f'(Lamb 
etal.,2006). i&^5, US!j j/J^B^ft-fb-o^. uL&Pi$l$l itj Sigma-AIdrich. 

4> IT •$•-§*-
-ftRAW 264.7&JlM&DMEM^#-.&(Gibco)t*£-#-> »##•£. t#JWl0% FBS 

(Gibco), 0.1g/LH#"i"^,0.06g/L^"#"f"(Amresco)« ^7 #90%i&'o'ft 
RAW 264.7^&£-MT2 ng/ml ^ (LPS; Escherichia coli OHl:B4, Sigma)ft 
DMEM (10% FBS)t##-24*Bt. 

5> Hoechst^fjL 
-££/f3Carnoy®Jt>&(75%Zj8£, 25%^gg.)®Jt&JIfe, &>£tf|Hoechst 33342 (10 

|xg/ml, Sigma)lfe&10min. ^^^ftPBS^t^S^L-^./^, ii.ii^-^_S.-^i:#;(TCS SP5, Leica) 

6. ajjfa-j^ft'j' lU^Si 
J# g Vital River , + S)fti£#.BALB/C (20±3 g)'J> Jb 

% i1 ^ "££3^ & Jblfr -&M ^-(Peking University 
Institutional Animal Care and Use Committees/ft.. ^f-^lLik^ftLPS^II^bl, 
ii^LPS (13.5 mg/kg, i.p.)—/£. *j~-f ULik^ft > 4HX lU±#(i.p.) 1x10s 

CFUft&®. *f-fl§4fei<3&-, £*^LPS^1.5 'hBtvi^i.p.)##-^#^^ mg/kgiL 
0.04 mg/kg)ili#-^4l./t>SL •^•R^12'J>SiJ"i£'^'J> ji.it^L-^-7^. 

xf-f j?tii.^ft"S"M^^L^p^#iJ(CLP)^^, $ 7K^iLS(300 mg/kg, i.p.)/fcfif 'h sL 

http://www.affymetrix.com
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JS. + ̂ -Wl.5-2.0 cm, 
—/A., jf-£$ifMT%-£p5 mm. iL^y, 31 
i±vi«5Sft£M7K(37 °C; 5 ml/100 g, s.c.)4£Hl4h&fr. Xfr-f&ife. •*•&$?, i&i±^ 
W '/£•%&• -f'Co-Am (-f-ilj^'JI^5 J-* £ > ^ ®)(30 mg/kg)o -^Rtl2'JN 

#4*-i£ 7Ao 
7, 

ititi0^<M#ft&J&^T:^-6S$3 (#9664, Cell Signaling) ft ^C#-
actin ft •££>#•$*] fil „ 

8, DNA 
£LPSv±#24'h9t^-,£, M.&£*|S|;te$>fft'MU*.ife —&;&iiitl!k&#. 

DNA*M-bi&*.l&(Biofuture, 4b^, t S)^« &^DNA. i&i±DNA5$J§#l£if #DNA 

9> & H -ftp$']v£ '&ft 4H/r 
*J J3 ̂  ft^-jJtvS-<&. [§] ^f±ft 

t > &A.4m AffitfW{Escherichia coli 011l:B4)ft , 24* St^XAS#^ 

10, #^i-^#fe#ft^H/f 
^^iii±##4i^ii#5|jAffi-gelJi, &^RAW 264.7^£ft^6^#i>i3L>& 
#^^Affi-gel-Lft»^^#„ /fli#41H'fc#&^ft#6iSUK,, 96£>ftJ& 

*feJ&(15%JMtft-g-6&). ##^-ft#^?#-if-b7T. 
11, #jjwk#^Pgkl>^'lift-g^ 

H 'f'^Li&'.b lift Pgkl "tliL'§r&(His-Pgkl)) &,£yJ¥)4|:;&£M£iHis-Pgkl<> 

#^'ffc1-f-^##S!]0.15#-'{i-$-tfh, &"»JPgklftv£'|±. 
12, #&*l#igPgkl£fr.^ft#f& 
/fl^&JSftAffi-gel^&^ftHis-PgklM, 4>H^*h£ &-£•###&-&"ft#6 , 

$ifclfc, 96A;fa&,£lfcJ!£(15%JMLft'S-6J&). 
13, ftit^>r 

> ^-Log Rank^i^T^^ Kaplan-Meier^#",, 2j~ 
-^-#jANOVA#"j^"„ 9o 7 ^^Bfl'fitJflstudent-tjfrJfk. 

eJLZLJQ 

14, Pgkl jj-'EMfrgil 
#>JJ?| Colorimetric GAPDH Assay Kit (ScienCell)ftA^» S&^'Jft 

GAPDH i&&, HEPES i&tfL, MgS04 $&>&. f&fe mM Hepes, 3 mM ATP, 
0.22 mM NADH, 10 mM MgS04,10 mM 3-PGA, 3-4 U/ml ft GAPDH, pH 7.5) ̂  faA 
—&«ft^ I 4 25°C T^I^^it(340nm)M^l^:o J&# 1-10 ^Ht 
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if# Pgkl [5]9t 
340nm ft«. 

^ 14fc^#ft vS-'&f^igt# PgkltfjfeM&ft, & t 0.02(4,g/ml Pgkl 
#*£ 2.9 Co.l S. Co.32 £ 0.02jjg/ml $'}-&> Pgkl 
frXUL-t3i, W-k> Co.l fa Co.2 Pgkl 2.9 fa 2.3. 

15, 
4f- RAW 264.7 DMEM (Gibco), 

(0.1 mg/ml ft M fa 0.06mg/ml ft -fr # #),, A 2 ng/ml ft Ha £ fa 
(LPS;Escherichia coli OHl:B4, Sigma-Aldrich)50 U/ml ft#i^iL#ij-^(Peprotech)#-?!-
<$"£ . |5]9t^oX— western blot ft^rj^-^-if-^^-rr, Caspase 
3 ftv§'|±^ ^^.#-(#9661, Cell Signaling). kX p-Actin ;H71*1 ^(Boster). ?A Caspase 
3/p-Actin ft{i^^^-t^L^.ft#i^L0 

16, 
i£-'JNsl—^^###^#(0.4 mg/kg i.p.), 18 0t^$'J'IN> SUMt, 

PH&Ti£30%£&(t-%t%t, P < 0.01); %%LJ>L 
® 16. Co.l, Co.3, Co.7, Co.9, 
Co.13, Co.16, Co.19, Co.24, Co.27, Co.32 #jiL-7F"5H£jMtl^i& 20% J. 50%. 

17, 
£ 'Ml 0 Ja.fefbTij's, 

>i rft^-^UA#-); ^vi##ii^#(0.4 mg/kg i.P.)9tT 
V^%#LT:M £?,=£} 

JMi#, #^HtT*SJfc±=6. P<0.05. 17, 
JL, £^|5]ftisy£3r& +, 
W^t^WCo.l, Co.4, Co.7, Co.8, Co.13-14, Co.16, Co.19, Co.24-27, Co.29, 
Co.31-32 P<0.05. 

18, .foflfcjfo. 
BALB/C <J> I, (20 A£;£)$J£v±JN-fl!##(13.5 mg/kg), —^ 

^ft!5#> ^ 12 'J^XRL^-^'M.ft#^, M$7^, 
*. 

^ ^ ̂71TJ» f *] 4 £ML(CLP). <J> 1.5-2 ft * a , 

#—£i&Aft«, # 12 'MM-XU&—7 A, 

*#*41$, ft •&!&•+, 4fc^4&Co.l. Co.4, Co.9, Co.13, Co.18, 
Co.21, Co.28, Co.29, Co.33 ^>±#(0.4 mg/kg i.p.)&*%&$ 3 *J&, 
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(P< 0.05, 

1. Bone, R. C. Sir Isaac Newton, sepsis, SIRS, and CARS. Crit. Care Med. 24, 
1125-1128 (1996). 

2. Braun, J. S. et al. Neuroprotection by a caspase inhibitor in acute bacterial 
meningitis. Nat. Med. 5, 298-302 (1999). 

3. Hotchkiss, R. S. et al. Caspase inhibitors improve survival in sepsis: a 
critical role of the lymphocyte. Nat. Immunol. 1, 496-501 (2000). 

4. Chung, C. S. et al. Inhibition of Fas signaling prevents hepatic injury and 
improves organ blood flow during sepsis. Surgery 130, 339-345 (2001). 

5. Weaver, J. G., Rouse, M. S., Steckelberg, J. M. & Badley, A. D. Improved 
survival in experimental sepsis with an orally administered inhibitor of apoptosis. 
FASEB J. 18,1185-1191 (2004). 

6. Wesche-Soldato, D. E. et al. In vivo delivery of caspase 8 or Fas siRNA 
improves the survival of septic mice. Blood 106, 2295-2301 (2005). 

7. White, K. et al. Genetic control of programmed cell death in 
Drosophila. Science 264, 677-683 (1994). 

8. White, K., Tahaoglu, E. & Steller, H. Cell killing by the Drosophila gene 
reaper. Science 271, 805-807 (1996). 

9. Ayala, A, Xin Xu, Y., Ayala, C.A., Sonefeld, D.E., Karr, S.M., Evans, T.A. & 
Chaudry, I.H. Increased mucosal B-lymphocyte apoptosis during polymicrobial sepsis 
is a Fas ligand but not an endotoxin-mediated process. Blood 91,1362-1372 (1998). 

10. Parker, S. J. & Watkins, P. E. Experimental models of gram-negative 
sepsis. Br. J. Surg. 88, 22-30 (2001). 

11. Wiehterman, K. A., Baue, A. E. & Chaudry, I. H. Sepsis and septic shock-a 
review of laboratory models and a proposal. J. Surg. Res. 29,189-201 (1980). 

12. Kyncl, J.J. et al. Terazosin, a new quinazoline antihypertensive agent. I. 
General phannacology In: Focus on Alpha Blockade and Terazosin, edited by J. 
Rosenthal, Zuckschwerdt Verlag Munich (1985). 

13. Cavero, I., Lefevre, F. & Roach, A.G. Differential effects of prazosin on the 
pre- and postsynaptic a-adrenoceptors in the rat and dog. Br. J. Pharmac. 61, 469P 
(1977). 

14. McCall, K. & Steller, H. Facing death in the fly: genetic analysis of 
apoptosis in Drosophila. Trends Genet. 13, 222-226 (1997). 

15. Mazzoni et al., PGK1, the gene encoding the glycolitic enzyme 
phosphogiycerate kinase, acts as a mutilcopy suppressor of apoptotic phenotypes in S. 
cerevisiae. Yeast 26: 31-37 (2009). 

16. Lamb, J. et al. The Connectivity Map: using gene-expression signatures to 
connect small molecules, genes, and disease. Science 313, 1929-1935 (2006). 

35 



WO 2013/138951 PCT/CN2012/000363 

fc. jc 

1. 

o 

fVNYN"^ 

^-tftit, s&. &t 
Ria^Rib H, NH2, OH, c,_6;&t&-, C,_6 

-, c2_6^-. c2.6tt-, c,_6 )&«&-, C6.10^-, c5_6 
Ria^ Rib-^'&'fni^.-^ft fU^-f"—A 5-iL 6-7L$£, -$-"j*#f 

R27fpR3 ^£]&AM,i]H, C^^-, ^^C,.6^-, C2.6^1-
-, C2-6 CN> N02, NH2, OH, Ci-6 &&&--» C,_6 *£#Uk-Ci-« &&&-» C,.6 

&&&&&-. C14i&BMMUk-. #8tMUk-* 5-A 6-7L&LSZ&&SZ 
^,C,.f)^^®b^-,il^ R2fc R33i'£4\7&&tfi$fcMJf—S-M. 6 

R4^RS H, M, CN, N02, NH2, OH, C,.6 

C,^)&M.-Ci*3&#Uk-. Ci-6)!fc#UMUk-» &^CI.6£L^-, C2.6#^-, CMjfci-. 
C^j&UUk-, Ci^&SUMUk-, 3^SbJMU^-> 'tfcM.^'tfrfaft 5-4 6-jL#L&&£Sfi 

5-&6-7t#LSZ&t&X&&&-. C^it&SfcJk. 
2. MM^lft^^?, &t Ri,*»Rib4-t!&:£*k,iM H, NH2, OH, 

C,.6^J-, Cl^M-C,.^.^-, C2.4#^-, C2.4&.^-, Ci-4J&|Uk-. C,.4£LM. 
JL-, Jf-jS.-, C5-6^fM,^, Ri a Rib-^'6'fnii#-ft 
5-J$.6-i£.2P, 

3. #4&&*]^Mft^^, ^-tRz^Rj H, M, C,.6^ 
^-, C,.6^|L^-, Ci^jfc|Uk-CM &&£.-. C^jfetSUMUl^ C,_6 

^SU^-JUS--* 'f&^iiL^^&^ft 5-4 44?" R2 R3 

A 5-4 6-7G^l^fi<.^T^o 
4. 1 ft'ffc'o^b, R4^P Rs4S-ij&iz.Jfeifeij H, Ci.6Mi 

4k-. Ci^lUk-C^jMUk-* Cj-eifeBUMUk-* ^^Cj.6)^^-, C^jftfUS^ Ci.6 
&8UMUk-. 4fe*»4*-fe*»ft 5-4 6-;^L^4&tt, 'fe'MWM* 
ft54 6-itttl^^|.M. 

5. 1 ft I -ft^, ij T?'J *&-§"# Co.l :£. Co.33 ft-ft^b: 
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Rla Rib R2 R3 R4 Rs 

Co.l CH3C(0> H CH3O- CH3O- H H 

Co.2 -(CH2)2-0-

(CH2)2-OH 

H CHJO- CH3O- H H 

Co.3 -NH2 H CH3O- CH3O- H H 

Co.4 -OH H CHjO- CH3O- H H 

Co.5 -CH2-CH=CH2 H CH3O- CH3O- H H 

Co.6 -CH2-C=CH H CH3O- CH3O- H H 

Co.7 (CH2)SCH3 H CH3O- CH3O- H H 

Co.8 -(CH2)4-CF3 H CH3O- CH3O- H H 

Co.9 H CH3O- CH3O- H H 

Co.10 CH2-(CH2)3-CH2- CH3O- CH3O- H H 

Co.ll (CH2)2-O-
(CH2)2-OH 

CH3 CH3O- CH3O- H H 

Co.12 •Ph H CH3O- CH3O- H H 

Co.13 -C(0)-CF3 H CHJO- CH3O- H H 

Co.14 -C(0)-Ph H CH3O- CH3O- H H 

Co.15 H H -CH2-O-CH2- H H 

Co.16 H H -0(CH2)2-

O-C2H5 

-0(CH2)2-
O-C2HS 

H H 

Co.17 H H -0C(0)CH3 •OCH3 H H 

Co.18 H H -F -OCH3 H H 

Co.19 H H 0, •CF3 H H 

Co.20 H H # U-nb'jtsp H H 

Co.21 H H -NHCOCH3 •OCH3 H H 

Co.22 H H L(CH2)2CH3 LOCH3 H H 

Co.23 H H -NHCOPh -OCH3 H H 

Co.24 H H rOCHj H H 

Co.25 H H -OCH3 -OCH3 -0(CH2)2-

O-C2H5 

*0(CH2)2-

O-C2H5 

Co.26 H H -OCH3 -OCH3 -0C(0)CH3 -OCH3 

Co.27 H H -OCH3 -OCH3 a O
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Co.28 H H -OCH3 •OCH3 -F OCHj 
Co.29 H H -OCH3 OCH3 -NHCOCH3 OCH3 

Co.30 H H OCH3 OCH3 (CH2)3CH3 -OCH3 

Co.31 II H OCH3 OCH3 •NHCOPh -OCHJ 

Co.32 H II •OCH3 •OCH3 a 
1 

OCHJ 

Co.33 II H CH3O- CH3O- H H 

6. 1-5 fe—JRPJr4 pgkl ^ti&^'Jft 

&#Jitijfa-#, Mjfe^-ftl§#tft$it. 
7. 6 ft^it, pgkl igttefflMf-ifeMrfk 

8. 6 ft^it, 

9. 6 ft/FJi£, & f #&&.&.£): <f-$t 
iMS* 1®^, «<& 

fi, «UH\ *$&&&, tftUl, 
10. #-^£U'J ,£-->£ 6 ft^Jit, I "T^-^ft 

11.. «^»J^6ft^Jit, 
12. 11 ftit, # + 

-fr^ifrv. *•£«&#., ML ft#., FT&fc#., it# 
#sfc$p, #&isu £^*§-1^. 

13. —3+l§4^M^#, i-5fc—^#ri£ 
v 

>xA#i^ftl5#T#^:ft#l#-» 
14.. 13 ftlWJL^b, *ti£&#J-^ 
15. 14 ft&#&^4&, 

-fr#** lOst®#-, Mi.##-. -ftrFft#-. ?&#&#•, PT&& 

16. *Mfcfc*'J:££l3ftJ$4H&^4&, J?J-ft pgkl i$tv£ 
a»j. &•$.&#* m 
MfeZLgr^#0 

38 


