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A7) A (IDeIA, X 0=ola, Y Agsm, Q 2L R-RE 47 4 (Do) st $dshct.
4 (1ID9 838 =i, 8] 83Esel Jou, oE% dFHE AL otk

Hd (2-sdE]o}E-4-d ) W Eb= (g 8a); Hd (2-sldE]olE e d-4-d) v Ef=;
Hd(2-AdLAZgd-4-)HEl=;  (4,5-Usto)E2-2-Hd2AlE-4-) () dEls;  Hd@-gdeAtE-
4-)vEb=; (A-vEA ) (2-ddE olE-4-) el (FFE 8b); (4-WSAIFE) (2-FdE ot d-4-¢)
HER=; (4,5-H3to| =2-2-HdE|o}E-4-L) (- SA F D) W Ehr=; (4-wEA 3 D) (-9 d SALE-4-) Wl Bl
A-mEAE D) 2-Fd SAIE S d-4-d) v El=; (4,5-U 3] E2-2-F D $AFE-4-) (4-H| S A s ) i Eb=; (4-
| EA ) (2-9 D -1H-0 | b E-4- ) Wl Eb s (4=l EA 9 ) (2- o] vt 2] d-4-) [ Eb=;  (4,5-T] 30| =
2-2-Fd-1H-o|n thE-4-) (4-H S A F D)l Eb=; (3-EA ) (2-9 el o} E-4-)HEb=  (BHE 8c);
G-mEAED) 2-FdE| ol d-4-d)vlEl=; (4,5-U3lo] =2-2-F dE]o}E-4-) (3-W| 5 A o ) i Eb=; (3-
HEA L) (2-H D GAE-4-)mEh; (B EAIEE) (2 d SALE T H-4-A) W Ele; (4,5-U] 3ol =2 -2~
&A1 E-4-9) (3-AEA D) el (3-vlEA YY) (2-3d-1-0o] vt} E-4-A) v El=; (3-mEA ) (2-9d
omtpEEd-4-Ad) el (4,5-Hsto| E2-2-Hd-1H-o vt} E-4-) (3-H 5 A F ) Eb=; (2-HIE A
d) (- dEolE-4-d) el (FFE 8d); (2-vwEAH ) (2-HdEetE e d-4-d) HEb=; (4,5-T]3lo] =2~
2= dE|o}E-4-) (2-w EA F D) W Ef=; C-vEA YD) (2-9d SAFE4-D) v ER=; C-HEA ) (2-dd S
AFEE R -4-)HEb; (4,5-H3e| ER2-2-F | $AME-4-) (2-w SA H D) ER; CoFE A ) (2-3d -
-] thE-4-) el (2-vEA ) (2-dA d o] m v d-4-<d) H[El=; (4,5-T]sfo] = 2-2-7d-1H-°] n|t}
E-4-) (2-v| EA ) ) Wl B (3,4-"mE A #Y) (2-5 JE] o} F-4-Y ) v E}= (FHE 8e);
(3, 4-tHEAE ) 2-FldE|olE e d-4-d)wEl=;  (4,5-U]3lo| = 2-2-7 dE]o}E-4-%) (3, 4-T | 5 A 5 ) o]
ER=r (3, 4-T | EA ) (2-9 D SAE-4- ) H el B 4-HEIEAEY) C-Fld SARE B W -4-d) vl R
(4,5-t8lo] =2 -2-Hd $AE-4-2) (3, 4-T W EA A D)l Eb=; (3, 4-H W EA H D) (2-3 - 1H-0] v t}ZE-4-<)
HER=; (3, 4-TH A H ) (2-sd ol thEeld-4-d) wlEl=; (4,5-T]sto] =2 -2-5 d-1H-o] v th&-4-<) (3,4~
e EA D) HER=;  (3,4,5-EHEA A L) 2-FdE]olE-4-)HEl= (FFE 8f); (3,4,5-EF W EAT
D) 2-ddEolEed-4-A)vEl=; 3HgE 8f2 A WaHE, (4,5-Usle]=2-2-vdEo}E-4-2U)(3,4,5-E
e EA A D) HER=; (3,4, 5-EHEAHE) (2-AdSAIE Y d-4-L) W Eb=; (4,5-T o] E2-2-H d $AL &~
4-9) (3,4, 5-EHEA D) vER=; (3,4,5-Eu| A #1Y) (2-3 D SALE-4-L) wlER=; (4,5-T] 50| =&2-2-7]
d-1-0]nthE-4-4) (3,4, 5-Eg S A gl D) wlel=; (3,4, 5-EmEA 9 d) (2-7D-14-0] v thE-4- ) v e}
(3,4, 5-EgHEA# D) 2-Fdo|nthE e d-4-d)wEt=; (3,5-T | EA D) (2-9 D E] o} E-4-) HEb= (3§
E 8g); (3,5-tHlEA=d) (2-HdEolEed-4-d)mER=; (4,5-t]3te] =2-2-3 dE]o}£-4-) (3,5-L M HA|
A weR=;  (3,5-UHlEA ) - SAE-4-)HER=;  (3,5-UHEA ) (2-Hd SALE 2 d-4-) v E}
=5 (4,5-H3to| =2 -2-Hd S ALE-4-) (3,5-UHFA F D) vl El=; (3,5-T1 W EA 3 ) (2-3 I -1H-°] | T} &4~
)dElE; (B, 5-UuEAdEY) 2-ddelntEd-4-d)WER=;  (4,5-U]gto]| = 2-2-3 d-1H-o| v T} &4~
) (3, 5-HHEA A D) e (2-FEF20d) (2-HdEolE-4-d)vEl= (FFE 8h); (2-EF L 2Hd)(2-
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HdeelEzed-4-d)wel=;  (4,5-Ho]ER2-2-HdEolE4-A)(2-ZF 2 d)EE; (2-EFLEY
D) - GAEA-D) e, 2-ZF29d) (2-AdSAIE d-4-d)WEl=;  (4,5-Tsle] m2-2-5d $A}
E-4-A) 2-FF 2 D) MERs; (2-FEF2Hd) 2-dd-1H-ol v thE-4-) vEle; (2-EF2Hd)(2-9d
ojittEe d-4-)vlehe; (4,5-H8te] = 2-2-sd-1l-o] | thE—4-) (2-2F 2. 2ol ) veh=; (2-7dEjobE-
4-) (g d-2-)mEb= (BFE 8i); (4,5-tslo|=E-2-HdEo}E-4-U) (I d-2-Y) M el=; (2-HdE o}
ZYd-4-) (Y d-2-)dEle; (2-AdSAE-4-9) (I d-2-Y) Eb=; (4,5-H 8o = 2-2-9 d S AE-4-
) (FEd-2-)wele;  C-AldSAEEI-4-d) (I d-2-) el (2-sd- 1o vE-4-) (F ] d-
2—%‘)11115}—‘5; (4,5-t]alo] =2 -2-vd- /ol M| thE-4-) (T g d-2- ) W Eb=; (2-Fldov| &8 d-4-4) (9] g
A-2-) Wb (2-p-EHEFE-4-U) (3,4, 5-EFW A # ) vEl= (F3}E 8k); (4,5-Hsto]=2-2-p-5H
Elo}i—4 ) (3,4, 5-EHEA A D) HER=; (3,4,5-EHEA#AE) C-p-ELE ol d-4-A) b= (2p-&
SAME-4-9) (3,4, 5-EF W SA #H D) M Ef=; (4,5-T3fo| ER-2-p-FHFAIE-4-9) (3,4, 5-EF W S A7) A
EP—LE, (3,4,5-EHEAAL) C-p-EESA S I-4-)HlEb=; Cp-EE-I-oM|tE-4-9) (3,4, 5-E v &
Alel) b= (4,5-H8to]| =2-2-p-F - 1oV thE-4-9) (3,4, 5-E [ EA A ) vl El=; (3,4, 5-EFH5A]
#Hd) (C-p-Ed o v vt d-4-) w Ef=; (2-(2-FF Q. 23d)-Ho}E-4-9)-(3,4, 5-Eg| v 5 A # ) vl B} =
(FFE 8l); (4,5-Tslo|=2-2-(2-FF 2 d)Eo}E-4-9) (3,4, 5-E v S A A D) Et=; (3,4,5-EFHE
Aldd) (2-(2-EF 2o d)EotE e d-4-)mlEleE; (2-(2-FF 29 9) $AE-4-9) (3,4, 5-EF v 5A #H )
Aebss (4,5-H8kel ER-2-(2-FF 2 2ol d) SAME-4-) (3,4, 5-ERH S A A D) = (3.4,5-E2] ¥ 5 A4
d)(2-(2-EF 20 d) SAE T d-4-) w Ef=;
(2-(2-EF2AE)-IUFo|MTE-4-9) (3,4, 5-E W EA # ) WEl=;  (4,5-T3lo| E2-2-(2-EF 2 25Hd)-
1o n ThE-4-9) (3,4, 5-E W EA # Q) Hl el (3,4,5-EgHEA D) (2-(2-ZF 2y ) olv|t} = Tl -
4-A)vEh=; (2-(3-2FQ2uY)-Elo}E-4-9)(3,4,5-Eg| v EA A ) vlel= (BEE 8m); (4,5-U 3l =2~
2-(3-ZF 22 d)Eo}E-4-9)(3,4,5-EHEA A D) HER=;  (3,4,5-EHEAHY) (2-(3-FF 29 d)E
olEd-4-d)HlElE; (2-(3-FEF L2 Y)SAIE-4-Y) (3,4, 5-E& W EA H D) W El=; (4,5-Hsle| =2-2-(3-
EFQEAY)SAFE-4-9) (3,4, 5-EYHFEA A D) HER=; (3,4, 5-EHEAIAE) (2-(3-EF L2 D) SAHE
d-4-)mEl=; (2-(3-ZF L 29d)- 1o n|thE-4-9) (3,4, 5-E W EA A D) W El=; (4,5-T]5le] =2-2-(3-
5o 2 d)- o) rthE-4-U) (3,4, 5-E W S A F ) WER=; (3,4, 5-EWEA L) (2-(3-EF 27 d)o]
HEed-4-G) e (2-(4-EF 2 HY)-HolE-4-9) (3,4, 5-E v ZA A D) el (8= 8n); (4,5-
Slo] ER-2-(4-ZEF 2 d)Elo}E-4-9) (3,4, 5-EF W EA A D) wele=; (3,4, 5-EF W EAIAY) (2-(4-5F
2o ) ol d-4-d)mEleE; (2-(4-EF 29 H)SAIE-4-9) (3,4, 5-EF v A A D) vlEbe=;  (4,5-H 8
O ER-2-(4-FFLEIAE)FAE-4-9) (3,4, 5-EFuSA A D) mEl=; (3,4, 5-EFuSAIHE) (2-(4-EF =2
A SAEZ Y d-4-d) v Ebs; (C-(4-ZF 2 E)- 1o thE-4-9) (3,4, 5-E | S A d D) Eb=;  (4,5-1H]
St E2-2-(4-FF L2 IE)- 1ol v TE-4-9) (3,4, 5-E W A 7 ) wl e} +=; (3,4, 5-EgHEA1 7)) (2-
A-EFFo 2 d)olvttEed-4-d)vebe=;  (2-(3,4-HH| S A F D) -Elo}&-4-9) (3,4, 5-E&| | 5 A # D) vl B} =
(i}i}% 80); (4,5-T)3}o]=2-2-(3,4-t] | A d ) E]o}E-4-9)(3,4,5-Egm EA o D) vl El=; (3,4,5-E2]| |
EA1EE) (2-(3,4-HH EA A D) Bl o8 d-4-) HlER=; (2-(3,4-H | S A F D) SAFE-4-9) (3,4, 5-EF H 5 A]
1%)11115?% (4,5-t3to] = 2-2-(3,4-t M ZA H D) ZAFE-4-9) (3,4, 5-EH A # )l El=; (3,4,5-E&]H|
EA1E) (2-(3,4-HH EA A D) SAE T I-4-) HlER=; (2-(3,4-UHIEA #H D) - 1o mthE-4-) (3,4, 5-E ¢
1 Al D) HER=; (4,5-08F0| E2-2-(3,4-U | E A 3 D) - [0 m| thE-4-2D) (3,4, 5-E g | S A 3 d ) v B} =
(3,4, 5-EHIEAIZL) (2-(3,4-t | SA # D) o] v T} Z 2] W -4~ ) W] B} 3= (2-(4-YE=Z¥d)-Elo}E-4-
) (3,4, 5-EHEA A D) HER= (SFE 8p); (4,5-U3lo| E&2-2-(4-HERF ) Eo}E-4-9)(3,4,5-EFH &
A ER=; (3,4,5-EWEA L) 2-4-HEZ A D) EolE e d-4-)HER=; (2-(4-HEZF ) SAE4-
) (3,4, 5-EHEA A D) HER=;  (4,5-T]3F 0| ER2-2-(4-HEZ A D) SAFE-4-9) (3,4, 5-E W5 A 7 ) W e}
=, (3,4,5-EFHEATEYE) 2-(4-HERZHA D) SAEE d-4-)HER=; (2-U-HER A ) - 1F-o | thE-4-
A)(3,4,5-Eg| v 5 A #H D) v E}+=;
(4,5-t]slo] E2-2-(4-HEZ A D) - IFo| v thE-4-%) (3,4, 5-E& W S5 A 7 ) W B} = (3,4,5-EH &A=
D) (2-(4-HERA D)ol vhEe| d-4-)HEf=; (2-(4-Alofedd)-Elo}E-4-Y) (3,4, 5-E&| W 5 A| # D) | B} =
(FFE 8q);: (4,5-Uslo]=2-2-(4-Alo}md D) Elo}E-4-2) (3,4, 5-E& W EA # ) HlEli=; (3,4,5-E| v 5 A]
#Hd) (2-(4-Alohwmsd) E ok d-4-) Ml el (2-(4-Alob vl d) SAFE-4-9) (3,4, 5-E g H| EA # D) w B} =
(4,5-0)3}o] =2 -2-(4-A o} d D) S A E-4-2) (3,4, 5-E& v S A F ) W Eki=;  (3,4,5-EHEA YD) (2-(4-4]
oY) S A Z T U-4-) W EF=;  (2-(4-Aloh T ) - 1o n thE-4-21) (3,4, 5-EF W EA D)W E} = (4,5-
tslo] =2 -2-(4-Alofed ) - IF-ol W thE-4-9) (3,4, 5-E g H| FA # D) wl = (3,4, 5-EHEA L) (2-

l

© to _VL =
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(4-Aloted ) on|thE e d-4-Y)HEHE;  4-(4-(3,4,5-E W EAMIZY)-Fol&E-2-d)-wlx4t (33HE 8r);
4-(4-(3,4,5-Eg v 5AI Y )-(1,3-H3le| =2) Elo}&-2-¢ ) -4l *J 4-(4-(3,4,5-EZ | SA M Z= Y )-Elo}Z&
H-2-)-Ml =z 4-(4-(3,4,5-EFHEA N ZY)-S A E-2-2)-9 4-(4-(3,4,5-Eg| v 5A Ml x= )~

ESAS

(1,3-H3lo| =2 ) A& -2-d)-Rl =4} 4~ (4 (3,4,5-EHEAM =Y ) -SAIE Y d-2-) -l =223k 4-(4-
(3,4,5- Ewﬂuﬂiﬂ Mz ) - 1ol v thE-2-d) -l 24k, 4-(4-(3,4,5-E W EA M2 )-(1,3-H 50| =2 )~ I/-9]
v TE-2-A)-wlFA;  4-(4-(3,4,5- EBMIEH zd)-olmtEEd-2-d)-Mzak; WE-4-(4-(3,4,5-E W&

A]%li%)—HO}%—Z—E)— HzoolE (FFE 8s); WE-4-(4-(3,4,5-E W EA W ZA)-(1,3-T] 3o = &) E| o} =
-2-)-HxoolE; mE-4-(4-(3,4,5-EHEA N Y)-HolEd-2-d)-Hlx o] E; wWd-4-(4-(3,4,5-E7]
HEA ) -FAE-2-A)-HlF o] E;  wE-4-(4-(3,4,5-Eg| w5 A Mz a‘) 1,3-tlalo] = &) SAE-2-Y)-
HlizoolE; wE-4-(4-(3,4, 5-EHEAMZ D) -SAEZE H-2-¢)-lxd o] E; HE-4-(4-(3,4,5-EFHEA]
W2 )- 1ol vtk E-2-) -l 2ol o] E; ’l-4-(4-(3,4,5-Eg| | EA M=) ( ,3-TI 3O = &)~ [[F-o] v th&-2-
)-Hlz ol E; wWE-4-(4-(3,4,5-E W EA Iz A)-o|nt}Eg d-2-d ) -dlZ o] E; (2-(4-(EFZF Q2|
g)-3d)-ElotE-4-9) (3,4, 5-EgH S ) ml el (BFE 8t); (4,5-Hefo|l=2-2-(4-(EgEFe=rd)-
HAd)Eo}E-4-9) (3,4, 5-E W EA F D) Eb=; (3,4, 5-E W] EAF ) (2-(4-A o} H| ) El o} Z 8] T -4-2 ) o]
B (2-(4-(EEF e ame)-Hd) A E-4-9) (3,4, 5-E M EA T D) mle=; (4,5-T 38l =2-2-(4-(E g
250 2E)-Hd)$AE-4-9) (3,4, 5-E W EA A D) v EL=; (3,4,5-EHEAH L) (2-U-(ESESF L2
9)-dd)SAEE d-4-) el (2-(4-(EgZSF o2 E)-dd)- 1H-olv|t}E-4-9)(3,4,5-Eg v 519 d)
I ER; (4,5-t]sto] E2-2-(4-(EEF L2 E)-dd)-IFo| v thE-4-) (3,4, 5-E W S5 A 7 ) W B} =

(3,4,5-EHEAIFL) 2-(4-(Eg|EF e 2WE) - d)o|n & d-4-L)vEl=;  (2-(4-BERId)-E|o}E-
4-4)-(3,4,5-EWEA ) vEl= (FE 8u); (4,5-Tslo|=2-2-(4-B 2R d)E]o}E-4-U)(3,4,5-EF
HEAH ) e (3,4,5-EuEA ) (2-(4-B2Rud)EolEe|d-4-)mEh=;  (2-(4-BREHY) A}
Z-4-4)(3,4,5-E& W EA Hd) W El=; (4,5-t3lo| = 2-2-(4-HE2RIA L) FAE-4-9)(3,4,5-E| v 5 A 5|
DmERE; (3,4, 5-E W EAIAY) (2-(4- B2 EAL) SAIE Y H-4-Y) b= (2-(4-B 2R HY)-Fo] | vh&-
4-9)(3,4,5-ET W EA F ) del=; (4,5-T]3lo| B2 -2-(4-B 2 B H|d)- [0l t}E-4-9)(3,4,5-Eg| | ZA] 7
DEl=;  (3,4,5-EWEA ) (2-(4-B2 R D)o n &g d-4-d)HEl=;  (2-(4-olE | d)-E] o} &4~
)-(3,4,5-EF W EA -7 ) HEl= (FHE 8v); (4,5-t]slo] =2-2-(4-ol Do d)E|o}E-4-9)(3,4,5-EFH &
Al )Ml (3,4, 5-EHIEAIEE) 2-(4-o o) ElotE e d-4-) el (2-(4-o o d) $AME-4-
) (3,4, 5-EHEA A ) HER=; (4,5-T]slo] E2-2-(4- Do) SAHE-4-9) (3,4, 5-E g W EA #H D) v B} =
(3,4, 5-EZHEA#H L) 2-(4- &l ) SAEZ | d-4-d) W Eb=; (2-(4-o 2o d)-IFo|mthE-4-9)(3,4,5-E
Y FA 2 d) o Ef=; (4,5-t)8lo] = 2 -2-(4-o & #H| D) - IfF-0] 1| T} ZF-4-9) (3,4, 5-E ] W] E A 3 D) v E}3=;
(3,4, 5-EZHEA#H ) (2-(4-c &) olm|thZ e d-4-) v Ele=;  (2-(4-om| =Hd)-Elo}E-4-9)-(3,4,5-E
g EA-Hd)vElR= (EFEE 8w):  (2-(-olv=dd)EolE e d-4-U) (3,4, 5-ES W EA H ) vl El=;  (2-
(4-opn| =¥ d)-4,5-T] 3} O] E R E] 0} E-4-U) (3,4, 5-EZ W FA # ) W Ef=; (2-(4-otm) v d)-FAE-4-U )~
(3,4, 5-EHEA - D) Ebe=; (2-(4-ob] ol ) SAFS | H-4-9) (3,4, 5-E | S A A D) wl Eb=; (2-(4-0Fr]
wed)-4,5-t 3t | SRS AE-4-9) (3,4, 5-EF WS A 7 ) W B} (2-(4-otr) v ) - IH-ol W thE-4-4 ) -
(3,4,5-EgHEA-A ) veb=;  (2-(4-obv) el d) - 1o m tE e U-4-2) (3,4, 5-E W S A # D) W Eh=; (2-
(4-obn| =7 d)-4, 5-t] o] E R oW thE-4-%) (3,4, 5-EF W EA ) vl El=; (2-(4-obA| Eotr] o) Elo} £
d-4-91)(3,4,5-EHFEA A ) HE=; (2-(4-ofA Eohn] 25 d)-4, 5-t] slo] =2 E]o}£-4-%) (3,4, 5-EFH| &
A ) e (2-(4-otA| Eotr o d)-Elo}E-4-U) (3,4, 5-E W EAIH D) HEl=;  (3,4,5-ET W EA] 5
9)(2-(3,4,5-E v 5 A A D) B o} F-4-) w E}=; (4,5-t&lo] =2-2-(3,4,5-Eg | E A #H d) gl o} Z-4-
) (3,4, 5-EHEA A D) HER=; (3,4, 5-E W EAIHY)(2-(3,4, 5-E W EA A D) E o F e d-4-%) w E}=;
(3,4,5-EHEA #H L) (2-(3,4-tIH| 5 A # ) Bl o} Z-4- ) v Eb=; (4,5-T]8}o] =2-2-(3,4-T] W[ 5 A 7l ) E] o}
E-4-9)( 3,4, 5-EFu| A D) ol B} =5
(3,4,5-EHEA#H L) (2-(3,4-tIH| 5 A 9 ) Bl o} & D -4-< ) Wl B} =5 (2-(4-ZEF Q2 d)EotE e d-4-
A)(3,4,5-EHEA A D) HER=;  (2-(4-FF 225 d)-4,5-Ts} | =2 E]o}E-4-U ) (3,4, 5-E| | 5 A H D) v
B (2-(4-EF Q29 d)-HohE-4-9) (3,4, 5-EHEA A ) HlEl=; (3,4, 5-EHEA#HE) (2-(2-w| FA] 7
D EolE-4-)HER=; (4,5-H3to] = 2-2-(2-H A | ) E|o}&-4-Y ) (3,4, 5-E| W 5 A d D) El=; (3,4,5-
EuEA ) (2-2-mEA A D) ok d-4-)HEl=; (2-(F ) P-4-Y)-Elo}E-4-Y)-(3,4,5-EF H FA]
A= (FFE 8x); (4, 5-Heto|=2-2-(F Y P-4-Y) Eo}E-4-9) (3,4, 5-EF W EA #H D) w Ef=;
(3,4,5-EgHEA A Y) 2-(F & d-4-) E ok d-4-)HEl=; (2-(FPd-4-Y)-5AE5-4-9)-(3,4,5-EF]
HEA A D) HER=; (4,5-H o] =2-2- (I 2 H-4-Y) $AE-4-9) (3,4, 5-E v SA A D) vlEl=;  (3,4,5-E¥]
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A=A ) (2- (A2 -4 SAE e H A=) ke (2 (S]] 9-4-) - -0 M| thE-4-90)=(3, 4, 5-E 2] v 4]
Ard)leRs; (4,5-t8ko] =2 -2-(3] 2 W -4-<) ~I—o] V| thE-4-0) (3,4, 5-E] v S A ) vl b= (3,4,5-E2]
AlEA ) (2- (R 4= o i g e i 4= vl e (2-(F1 2P E-2-2)-ElobE-4-91) (3,4, 5-E 2] M 5] ]
DFes GE 8y): (4 5HstelER-2-(F ) E-4-) EofE-4-91) (3,4, 5-E W S A Al wl B
(3,4, 5-E&m 5 A1) (2- (I H-4-2) Bl op £ 2] -4~ Pl Bl (2= D-4-)-FAE4-9) -
(3.4, 5-E WS A ek (4,5-H8te] =R-2-(F A H-4-e) 5AFE-4-21) (3,4, 5-E| v 5 A ol ) v B
(3,4,5-Ed 5 A1 9d) 2-(F v d-4-D) SAtE e d-4-d)rehes; 2-(I v E-4-2)- 1o v vE-4-9) -
(3.4, 5-EvlSA A vEkE;  (4,5-H8to] = 2-2-(3 2| ud-4-<) ~IF-o] v thE-4-91) (3,4, 5-E&] v 5 A 3l D)
AleR=: (3.4, 5-E S A ) (2-(F 2w d-4-d) oju i E e d-4-) Bz (2-(E2.31-2-2)-ElokE-4-9) -
(3,4, 5-E&m A MER: (342 82); (4,5-H8lo] = 2-2-(F] &.8-2-) EopE-4-2) (3,4, 5-E] v 5 A 4]
Dl (3,4, 5-E S5 E) (2-(8 e.3l-2-D) Elopg e d-4-e) [ eh=; (2-(B] 29-2-9) -5 AhE—4-%)-
(3,4, 5-Eul S ) viEk=; (4, 5Tt R -2-(B e.l-2-2) SAE-4-91) (3,4, 5-E 2] vl F A o &) vl B
(3,4,5-E& 5219 d) (2-(B] &.3-2-) S AR 2] T -4- %) v B (2-(8] &.8-2-) - -0 v T E-4-<d)~
(3.4, 5-E WS ) ez (4,5-H 8] =2-2-(B] 2. 31-2-) ~I—o] M th&-4-1) (3,4, 5-E]w S A ) ]
Ehs (3,4,5-E&] 5 A19d) (2- (8] &.5-2-) o v & 2] Wl 4= ) vl Bl (2-(IHF1E-5-) El oFE-4-
D@4 5-E S A vk (g 31); (2-(1F1E-5-) ElokE e 9-4-9) (3,4, 5-E2] vl 5 A A ) v e}
= (4,5t ER-2-(IF A E-5- D) Bl obE-4-2) (3,4, 5-Ee|vl S A s ) ml b (2-(IFQE-5-0) SAHE-
=) (3.4, 5B SAl A ke (2-(IF1E-5-) SARE e 9-4-9) (3,4, 5-E| vl SA A ) vl eh=; (4,5-

%
%
A

T sto] = 2-2-( 191 E-5-2) S AHE-4-9) (3,4, 5- E €] vl S A o W) e (2- (-1 5-5-91) ] V] EF -4
D34, 5- BN EAAD) ek (2-(IHE-5-9) ol ehE ) d-4-21) (3,4, 5- £ o HA A D) eb=; (4,5
Fl8ho] = 2-2-( 191 E-5-21) o] M| b E-4-91) (3,4, 5- £ ol A o W) e (2- (L1 E-2-9) Elob -4

) (3,4, 5-EuilEA A ek (BFE 32); (4,5-H8lo| =2-2-(1F1E-2-L)ElobE-4-2) (3,4, 5-Ed v =
Al ) mEbE; C-(IF1E-2-) HolE e d-4-9) (3,4, 5-EFm A g ) mletr=; (2-(1FR1E-2-Y) SAHE-4-
A)(3,4,5-EgulSAI# D) wlEl; (4,5-T8lo| E2-2-(IFAE-2-Y) SAE-4-9) (3,4, 5-E| | S A ) v g}

=5 (2-(IH-E-2-L)SAE e D-4-9) (3,4, 5-E w5 A 3 D) vl B}<=; (C-(IFE-2-d) ol m| &4~
A)(3,4,5-Egul A # D) mElz; (4,5-T 80| E2-2-(1F-R1E-2-¢) ol H|Th&-4-%) (3,4, 5-E w| ZA| 7 ) 7]
BR; -1 E-2-d) oI5 d-4-) (3,4, 5-E ] v FA] 3l ) vl Bh=; (2-(1F-R1E-1-%) Elo}E-4-

0)(3,4,5-E] B AA D) eER = (4,5-T 5] R~ (1A E-1-2) ¥l o} E-4-21)(3,4,5- 2] vl % 4] ) i e}
D (I E-1-9) Bl obE T H-4-90) (3,4, 5-E el S A s ) WEke; (2-(1F91E-1-9) S AHE—4-)(3,4,5-
EeMEA A D) veRE: (4,5-T 5] = -2 (IF1E-1-2) SAHE-4-9)(3,4,5- 2 v S A A D) vehs; (- (i
NE-1-) SAE L U-4-2) (3,4, 5-E e | HA A D) ek (2-(LFQE-1-9) o v ThE—4-2) (3,4, 5-E 2] v 5 A]
A elebs;  (4,5-T 5] © 2= (1 E-1-2) o] P b E-4-20) (3,4, 5- B ol S A ) ehs; (2 (1915~
1-e) ol Mt 2 H-4-20) (3,4, 5-E il B A A Eh e (2-(UFQ1E-3-2) Elo}E-4-20)(3,4,5-E2] ] 5 A] o
D)leR=; (4,5-0) ko] & 2-2- (11 E-3- ) E|oFE-4-20) (3,4, 5-E ] WS A A ) vl Eh=; (2~ (191 5-3-2)E]
oFEe9-4-2)(3,4,5- B W BA H D) MERE: (- (I E-3-) SAFE-4-2) (3,4, 5-E 2] v S AT ) ] e
(4,5-F) 8Fo] £ 2-2-(UF 91 E-3-2) S A E-4-20)(3,4,5-E 2 o] S Al ) vlER=: (2-( 1915 -3-2) S A1 52 -4~
D) (3,4,5-ENEA A D) ebt=; (2 (LI E-3-9) 0] | hE-4-20) (3,4, 5-Ee] W] B A s ) ollehi=; (4,5-0]
o= R-2-( I E-3-20) o] V] tkE—4-2) (3,4, 5-ES W EA A Dylehs;  (2-(1#91E-3-9) o) vl k& -d-
D)(3,4,5-E N EA A D) Eb=; (2 (LI E-4-9) E|obE-4-21) (3,4, 5-E] W E A ) vEk=;  (4,5-T] 5]
© 2-2-(UFQIE-4-) ElobE-4-20) (3,4, 5- Bl W S AI A ) ol ehi=;  (2-(1FS1E-4-2) Elob el 1-4-21) (3,4, 5-
e EA A D) e (2-( U9 E-4-2) S A E-4-20)(3,4,5- 2]l B Al D) el (4,5-T) o] Ez-2-( 1iF
QUE-4-9) A E-4-90) (3,4, 5-E M BA A D) W ER=; (2-(LQE-4-2) S H-4-9) (3,4,5-E 2] 1| 5] 5]
DERs  (2-(UFS1E-4-9) o] M E-4-20)(3,4,5- 2]l B A A ) vlER=; (4,5-T) sfo] B R-2- (IS4
9ol thE-4-91)(3,4,5-Ee B A ) Wb (2-(1F91E—4-9) o] M k] -4-1) (3,4, 5-E 2] v 5 A] 5]
) olEks; (2-(1FQ1E-6-9)El obE-4-91)(3,4, 5-E el | S A A D)Wl ehi=; (4,5-T8he] = 2-2-( 12 E-6-2)E]
OFE-4-91) (3,4, 5-E el W EA S ) Bk (2-(IHQ1E-6-9) Bl oh S H-4-1) (3,4, 5-E 2] W H A W) ] e
(- AE-6-2) S A E-4-20) (3,4, 5- 2 M EAD) Bk (4,5-T) b0l B2~ (A5 -6-2) SA1E—4-
D) (3.4, 5-EANEAAD e (2-(UFE6-D)SAEE-4-2) (3,4, 5-E v SA D) WEke; (2
(IH-1E-6-20) 0] Pk 5-4-90) (3,4, 5-EL S A A D ek (4,5-F] 8ol = 2-0-( 191 5-6-2) ] | -4~
W34, 5- BN EAAD) ek (2-(HF-6-9) ol bl d-4-21) (3,4, 5- B v H A D) ek (2-
(1FQVE-7-2) Blo}E-4-20) (3,4,5-E 2] v 5 A o) ) vl Bl = (4,5-E) o] = Z-2-( 1157~ Bl o} F—4-

i
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D) (3,4, 5-EWEAAD B (2-(IFAE-T-D) EloFE e D-4-2) (3,4, 5-EA M BA A D) ek (2
(L E-1-90) & A E-4-21) (3,4, 5-E 2 v B A ) i b (4,5-E) o] = Z-2-( A1 5-T-9) S A} E—4-
D34, 5-EWEAAD B (2-(IFAE-T-) SAZ L D-4-2) (3,4, 5-E A ZA A D) weh; (2
(UFQE-7-) oWt E-4-91) (3,4, 5-Eel W BA A D) ks (4, 5-0)5ho] = 2-g-(JFF- Q1 E-7-) o] o]t} -4
D)(3,4,5-EelWEA A ek D (2-(IH-1E-7-9) o] v T 2] §-4-91) (3,4, 5-E2] W] 5 A 5 ) e

g aAE, R o7 A% ms a s fd, AF == 0 5ow-9 =

i

rir

28k = v gk <l

gl

Jola; R 71E 3.4,5-EdWEAH Dot weld, A4d FFES Z, (3.4,5-EWEATHD) (- LE o}
Z4-o)ulebe (BFE 8f); (2-p-SUEo}E-4-20)(3,4,5-Ea A A d)vele (IS 8k); (2-(4-ZF0
2od)-Elo}%-4-9)(3,4,5-E o AW D) el (A 8n); (2-(4-UERHY)-E|o}E-1-9)(3,4,5-E¢)
WEA ) HERE (B3GR 8p); (2-(4-Alobesld)-Elo}E-4-91)(3,4,5-E2] | =X # ) ek (SHE 8);
(2-(4-(EF S0 2oe)-3U)-Elo}%-4-2) (3,4, 5-E v A F D) vEl= (FFE 8t); (2-(4-HzRsd)-
EJo}E-4-91)-(3,4,5-E ] Wl EA 5 D) v el (SR 8u); (2-(4-ol D3l d)-E|o}E-4-21)~(3,4,5-E 2] ] = A]-7
Dyl (FFE 8v); (2-(4-obv| =3 d)-Eo}E-4-2U)-(3,4,5-EG W EA-H ) v el= (IFE 8w); (2-(E
2M-2-9)-E|o}E4-9)(3,4, 5-E M EA A D) el (FRE 82): (2-(IFAE-5-)EJo}E-4-21)(3,4,5-
EguEA ) WEE (R 31);  (2-(1F91E-2-9)Elo}E-4-21)(3,4,5-Ea] W = A o )b (SHEE
32);  (2-(IFE-1-9)E|o}E-4-9)(3,4,5-E M EA s D) wlebe; (2-(IHQ15-3-2)E|o}Z-4-9)(3,4,5-E
A EA A D) Wb (2-( 19 S-4-2) E|o}E-4-9) (3,4, 5-E 2 W EA 5| ) W el i=; (2-( 121 5-6-9) ) E] o} -
4-91)(3,4,5-E W EA A D) e D (2-( 19 E-7-2) o} -4-21) (3, 4,5-E 2] Wl E A ] ) v ERi=o] ul g2
ER=N

OE FddelA, 47l Fd2e e 4 (11D B& 3=

Zt=tt:

il

(11D

7] A (IIDelA, X 0=0]3L, Y= 00]i, @ @ R-R: A7) A (Dol e gojo} Edai}.

A (11D 3hatEe] ozt 8712 Tasht, o5% a4 AL oYk

3,4,5-EHMEAAY 4 5-t)sto| = 2-2-sdE|o}E-4-7t2E AP o E; 3.4, 5-EuEATY  2-7dE o}E-
4712 B0 E; 3,4, 5-EHEAHY 2-dEolEd-4-7t2 B0 E; 3,4,5-EEANY 2-AdS
&%ﬂﬂ%awﬁﬂﬂ]E,345Eﬂﬂ54ﬂé45E&ﬂ5§2ﬂ424547wﬁﬂﬂ]E;345Ea
HEATY - SAET4-TtE R Ao E; 3.4, 5-EWEANY  2-sdo|ntEed-4-Tt2 R A g o] =
3,4,5-EHMEAAY 4,5-t]5t0] =2-2-5 d- 10| v|thE-4-7t 2 E AP o] E; 2 3,4 5-EvWEA Y 2-7] g_—
1] m] thE-4-7t 2 B A g o] E
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o g2 2 (IV)el e =

Ay
P
rr
K}

()
A7 A (INelA, XE 0=0]3, Y& -Ni-o]3, Q 2 R-RE 4 (Do) m2 gojgt Fsr).

2 (IV) 9] gjtae o&2e, s71E 238, olER2 FAHE 2 ofyth: M(3,4,5-EFHEAE 1%) 2-7d
SAIEZ Y H-4-FFE A = 4,5-t3to| E2-N-(3,4,5-EF| W BA D) -2-9 d SAE-4-FF 2B A = N-
(3,4,5-EZ W EA H 9)-2-H D AL E-4-FLEEAH = N-(3,4,5-E| W EA ¥ d)-2-5d- 11+o]u]rﬂri—4 =
AM =5 4,5-T) 3ol E2-N=(3,4,5-Eg W 5 A d d) -2-F d-1/F o) | E-4-FFE A = N=(3,4,5- EFAHﬂE/\]Jﬂ
d)-2-dld o]t d-4-7t 2 H5A =) 4 5-t]eto] = 2-N~(3,4,5-E| | 5 A F d)-2- | d E] o} Z-4-7} 2 EA}w)
=5 N-(3,4,5-EguSAlHd)-2- A dH ot E-4-7t 2 RAM = B N-(3,4,5-E W EAH ) -2-F dH o} & d-
4-FtEBA A =

e e, A7 S22 e 4 (V)] 725 etk

%)

A7) A (DA, X 2 YE gerE, Q 2 R-RE 4 (Dol BE Josh Eosi}

4 (o) SFBel Azt /1E EFShE, olER AL AL ohith 4-(3,4,5-EWEAM)-2-50 D]
obEelR: (3,4, 5-E P W EAM )4 5Tl kol SR -0-s dElo}E:  4-(3,4,5-E ] W HA M) 2-5| D] o}
4-(3,4 5-E M E A M) 2-S D GALE D 4-(3,4,5-E ] W EA M) 4, 5T S| 209 I AL E; 4-(3,4,5-E
BN D) 2-ADSAEAT; 4-(3,4,5-E A M) -2 o] B 4-(3,4,5-E v BAHMA)-
4,5-T 8ol E-2-a G- 1ol Wt W 4-(3,4,5-E 2] HA )2~ d- 1ol v

_18_



[0064]
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[0066]

[0067]

[0068]

[0069]

[0070]

[0071]
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oE FHANA, 7] Felse BgEe A (VD] TxE ek

i

R4

A7) A (VDA X S=olat, Y& A, Q 2 RRE 4 (Dol BE 4oj9} S},

2 (VDo ggtEe] d2e s7E ¥, o2 e 2 ofyth: Fd(2-ddEolEYH-4-d) gt
2 A -Ad SAEE d-4-) v e e 2 (4,5-Hato| = 2-2-3d SAMES-4-4) () vighe 2 Hd(2-9d
SAFE-4-A) W RHE] 2 (3,4, 5-Eg I EA A ) (2-F D E] o} EF-4-) M §E] & (3,4, 5-EHF A7) (2-5 D E]
ol d-4-A)WtE]; (3,4, 5-EWEAIHY) (2-dd SAE T H-4-) W EHE] 2 (4,5-H 3o E2-2-Hd &
AFE-4-2) (3,4, 5-EYHEA D)W el (3,4, 5-E v EAHY) (2-3 D A E-4-2) v gHE] 2 (4,5-T]8}o]
s 2-2-dd-1Fo v thE-4-4) (3,4, 5-E W EA H ) W etel ; (3,4, 5-E WS #d) (2-# d-1/-0] v th&-
4-d)erEle; 9 (3,4, 5-EHEAEY) (2-ddo|n & -4~ ) v ghE] 2.

T AR FRNM, 47 Fese SRS 4 (VIDe] TxE etk

H,N

(VD)
A7) A (VDA Xz =NNibelst, Vi AZFe s, Q B R-Re 4 (Dol whe Fole} gdsie,

2 (VID 9 stgEo] ok 2 a71& 2§k, ol52 4y A2 ofHth: (2)-1-((3,4,5-E8| v 5A] 9
d)(-wdEolE-4-D)vEd)slol =gk (FFE 33); (E)-1-((3,4,5-EHIEAIHY) (2- dE| o} E—4-A) |
da)slol =gl (3gE 34); (2472)-1-((4,5-U)slo| = 2-2-w dE]o}E-4-U) (3,4, 5-E | S A d ) v & &) 3}
o=t (24E)-1-((4,5-t)3to| =R -2-H|JE|o}E-4-9) (3,4, 5-Eg W EA A D) v ) sto| =7 (2)-1-
((3,4,5-EgvEA YY) (2-AdEo}Zgd-4-) v e sto] =g}z ;  (B)-1-((3,4,5-Eg &A1 3d) (2-7 ¥
olZgd-4-d) e d)sto| =7l (2)-1-((3,4,5-EFHEA A D) (2-Hd A E-4-d)wE =) sto] =2} ; (E)-
1-((3,4,5-E&WEA 8 d) (2-wd SALE-4-) v E &) 8l o] =24 (247)-1-((4,5-t]3o| = &2 -2-3 d SAFE-
4-9)(3,4,5-EgHEA ) mEA)sto]=gk7]; (24E)-1-((4,5-tdlo] =& -2-3 I S ALE-4-9) (3,4, 5-Eg v =
AlFd)HE ) st =ek; (2)-1-((3,4,5-EgWEA A 9) 2-dld SAE 2 d-4-d) v al) sfol =&zl (E)-1-
((3,4,5~EgHEA D) (2-dd SAEg d4-d) e a) slol =abd;  (2)-1-((3,4,5-EWEA ) (2-5d-
ot E-4-d)WEd)slol =ebd;  (E)-1-((3,4,5-Eg| W EA Hd) (2-9 D~ /-0 vt} E-4- ) | & &l ) 5lo] =

25 (242)-1-((4,5-t)stol =2 -2-F d- [f-o|m thZ-4-2) (3,4, 5-E W EA F )W g ) slo]=e}xl; (24F)-
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[0072]

[0073]
[0074]

[0075]

[0076]

[0077]

[0078]
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1-((4,5-dste| = m-2-3d- [0l v thE-4-9) (3,4, 5-Eg|m S s ) ml g f) sfel =2k 5 (Z)-1-((3,4,5-E2] 7
EA1Ed) (2-Fd el vE el d-4-)mE @) stel =ebxd; g (B)-1-((3,4,5-EgH S5 3 d) (2-# o m| =2 |
-4-)Hd ) sto] =Xl

UE ahA g el A, 47 Fdxe stdee 4 (VIIDS] 7285 Zeth

(VIID)

A7) A (VITD A, XE =N-0Hol:L, Y= A2k 1, Q @ R-R= 4 (Dol me Aot Eda}.

2 (VIID S 35tEe] da2E 7] daEs x3shd, o&52 d4HE e otk (2)-(2-sdEelE—4-
4)(3,4,5-Eg W EAFH D) wEl= A (ZFE 35); (B)-(2-#HdEo}F-4-9)(3,4,5-Eg W EA #H D) v e} £
A (BRHE 36); (242)-1-(4,5-tdlo|=2-2-HdElo}E-4-9) (3,4, 5-E W EA A D) el= 24, (24E)-1-
(4,5-tsle] =2-2-HdE]o}E-4-U) (3,4, 5-E W 5Ad D) HEl= 45 (2)-1-(3,4,5-EWEA 9 d) (2-5d
HolZa|d-4-) el 45 (B)-1-(3,4,5-EgHEA A ) 2-ddEol&a|d-4-)mel= 45 (D)-1-
(3,4, 5-EdHMEA YD) 2-ddEAIE4-D)HER= &4 (B)-1-(3,4,5-E | EA 9 D) (2-H d §AE-4-) )
Bl 45 (242)-1-(4,5-H3lo| E2-2-d SA1E-4-) (3,4, 5-ES W EA H ) vl El= 4], (24E)-1-(4,5-1
sho] =2 -2-Hd$A1E-4-YU) (3,4, 5-E W 5AE D) WEl= 45 (2)-1-(3,4,5-E W 5A 9 d) (2-3Hd AL
gld-4-HEl= 545 (E)-1-(3,4,5-Eg|vE5Add) (2-Fld S &8 d-4-d) vl el &4 (2)-1-(3,4,5-E¢]
HEA D) (2-3 - ol hE-4-) Wl El= 241 (B)-1-(3,4,5-Eg vl EA 9 d) (2-9 9 - IH-o] v thZ-4- ) v
b= 4l (242)-1-(4,5-t 3ol B2 -2-9d- 1o mth&-4-4) (3,4, 5-E | SA #l ) El= $45 (24E)-1-
(4,5-t38lo| E2-2-wd- 1ol thE-4-U) (3,4,5-E| W EA H ) HEl= &4 (2)-1-(3,4,5-E W 5 A9
D e-ddelntEd-4-d) el $415 9 (E)-1-(3,4,5-EgHSA g ) (- d o] n| th & -4~ ) Wl Eb=

L2 2]
=

54 BgEs, 53 4 £E 9772 A0 SREEE de) g, vl eden et A
U 5 Ak, o] "eRtHoR Hestsd @' e ARSE G2 M, ARegel WA E ¥4
A%, #9497 e AN BHS BAR O 92 Jquidth. de dai, BESEAN, TN, AN, 9
A B RO, R OPMEN, ZEuea, FEBA, STHA, SA, W, BE, SN, Frii,
BEEEA, AESA, WA, AR, Wi, dEAER, olRAEM, prETAMEN, AN, N-olid
AzEQl ol o4k ) BAET. o2 9EE gu 7% Fokel YeindlAl Aol glon, B wiy
of we A8 AES A A2 5 AT

E, 2 Ene sgEe ZregoRA Fod £ 9. 5, O AARE e @4 A e dd
e 7 e 54 S, Al B AA el FoEdE W, Gy sads ddel o) nhEA e
d4S 7k B ae sgER wMEd 4 Qv ZREeo A8l digk #7449 AWE Pro-drugs as

Novel Delivery Systems, Vol. 14, ACS Symposium Series (Higuchi and Stella); and Bioreversible Carriers
in Drug Design, Pergamon Press (ed. E B Roche, American Pharmaceutical Association) (1987)c|A S <=

glov], ol @ Z7he 1 QA Al oa el TIAT,

TR o7ad, & U] sgtEd EAlske AR Ve V|E ZE-RoloEREA T Ve Foke] 34
oAl FAEH 5 Eo|oJE|R XFAAA, AxT 4 vk, o TEEY dR =, dFE 7]FY]

(1 - C6 &= A33te] FAGAZ ez, D (ii) 23 olvx 715719 F42 (1 - C10 ¢Iled=
o A o =F X, o]EE IAEE AL ol

n
jm}
g
o,
2y 3
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[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]
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AL Ao G, AAHoR ) YAl 4 % 4 214

olgAle] w7k oF 0% o4, U whgrHal At oF o8k o4, b wigrAlalAl: o 99% olakdl Aoz oww

=

Bodgel vE Zue, A (Do 3R Az wel Bd Aot =@, E ue HoEdy, HoEd

ol olmThEd, olmthE, SAEAW, SAEN % SAEe, ojus, gEAelns, AE, sholme
k<)

9S4 fEAS B4 AR PHe e

ElolEd g EolE Algl= SFEES §457] f8l, L-AIZHA EE D-A~HdS vk 9 pH 6.49 2~
HolE gFo FollA F9 2molA Fd ot XF Ee vAFE WxUEHRE A3AIZ 5 9ltk(Bergeron
et al., "Evaluation of Desferrithiocin and its Synthetic Analogs as Orally Effective Iron Chelators,"
J. Med. Chem. 34:2072-8 (1991); Bergeron et al., "Desazadesmethyldesferrithiocin Analogues as Orally
Effective Iron Chelators," J. Med. Chem. 42:95-108 (1999); Zamri et al., "An Improved Stereocontrolled
Synthesis of Pyochelin, Siderophore of Pseudomonas aeruginosa and Burkholderia cepacia," Tetrahedron
56:249-256 (2000), ZF £¥2 2 AAZE A&l o & Aol 2£3E). AxHE FtEHANY FtEES,
AZE Ao =AM EDCI/HOBtE o]-&3&to] th-3-% & Weinreb o}lm]== 74 #gAZA 4= glth (Nahm et al., "N-
methoxy-N-methylamide as Effective Acylating Agents," Tetrahedron Lett. 22:3815-18 (1981), ©] 1'55343
I AAZE G&ol o] =2 o] xgE). A7) Weinreb o} =9] BrCCly/DBU B4 38t T3 ElolE T3t

52 $5T 5 Q. Y] HolE FUAEES UF Al aelus AHS, tgHE ¢ 1dE 7}
SQE, WA 3 BRI RS TF FN WSAA, AF HolEe 5T 5 AthNahm et al., "N-
methoxy-N-methylamides as Effective Acylating Agents," Tetrahedron Lett. 22:3815-18 (1981), o] &3 &
I AA7 &d o8 B v ¥3E). U2 o2, Ay ElolE@ Weinreb olu|=E . HA3d @B A]eko
W e Ajekat A4 RESAIZL thE, NHCL 323F g4 ow AAHAA, HobEd et} des = EobE 3

A
o) s (e} = 2=
Eo] 23ES TE 4 Jdu.

r>r

N

o
=

Elo}£d/Elo}Z EES Gufjo] Yx, Aupzt(WHA WA L) F=9 ] sl el =EA7W, EolEd
aEle AdHoR EolER @4A4dEy. d2, F5astE FERIE] HuiE §8 FoA, ElolE#/E
olF 3IgtEo E3HE2 A9 9U T A9 £53% ElolE: IFER A wEE = Jui(d, & 2 FF).

ElolZad  3}3HE 9 *M] geide 9y 59 v 535 7,307,0939F 2@ 59 n
2007/015580791 7]&% o] o, olE &3 Ztzhe 2 AA 7} L& o 2 el xghE

2

=1
=
2 Ao wE, SAEH FEAEGIEEALL, JtERAINE ) WER=)2, Efodonls VR o] 83HA,
ol FAAI(MEYEY 9 1-gd-2-w|EA-ogto|T) o} AL o] dAAG(L &= D) e AFA Al=H

T AY dadgze F3S B AxTE F At (Meyer et al., Tetrahedron: Asymmetry 14:2229-2238

(2003), o] FHL 1 HA} L& of) B W] x3E).

oHtHEY FEAES, L-EIZEZALS o] 85t X3 e W3 ol ddstel =t 3 WHSA|A on|
o= 18 A|2ES Ao RN AZFHT (Anderson et al., J. Med. Chem. 32(1),119-127 (1989), ©]
THL I WA dgol 9 B i x3hE).

Elo}Z, SAIE 9 olntpEe] AL EEHE ElolEd, SAEY W olnugEd o] didlo] o S
F UTh. B AW unE "g5aste, olE Fo] 1y AIZEI(EolEH, oHtEY 9 SAEY)S WA g2
Astgk thg A A ste ElolE, SAE H onuE: fFEAE F5ToEN, G4T & Q.

lzndere) Bestzud 4719 d4e ge Ao

o
Synthesis 1929-1958 (2003), ©] 3L I AA7} A& 23]

o] &3t 8 4= At} (Jesberger et al.,
). T WS ugE
pZs

E|oAE FZx7} H]#el E] 2 A= (unhindered thioketone)ol ®]3] 4

=
o
w3, JteEd AZd7E FE dulstel = aEvkE Ak g
F oY Es, A7 vlERd ddriE SddAl Sdew ¢
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TC

Jol =z vlehd,
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HEzZ}

e
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13 ol ~HZ (DCC, NMM) F+=
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o

=
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o]

PN
=
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<
ol T 1ol
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=

L

o 3 EY B

st v Al =,

=4

obl e, o T

2]

=i
=
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o] Att.

L

olw|= (EDCl, HOBt, EtsN)

%01
7,307,093 €
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s

[0090]
[0091]

P

S

23]
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I 71= okel Al 2 <8 A

3]

[e)
= 2

R37|E

[0092]

B35 7]9] AVE-2 Green et al., Protective Groups in Organic Synthesis, 2nd Ed., Wiley-

Interscience (1991)¢] A

2]

sHA 7]

I

A

j=5

A
=
S

d
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T ©
EH'E_
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| fE
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94
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[0110]

[0111]
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[0115]

[0116]

[0117]

[0118]

[0119]
[0120]

[0121]
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fl of
w2
r b
£ 4

Mo
= N

L
o
o

A TN, AEWES B AGH JHE wolt Aow SAHM, P7] BB Folt ALY et
b el AR dgehd Evbdelth ol AP AEE %4 Fuz d% AR Ao E: o
& AWEE A7 FAG A AP emA o Folth

g TN, ARES BAE 94 gHe] EAZ SN, BYEY Tl o4 Yule HY U =
=g gHel g Ad, 3 ol 4F A EE AFE Astl maAelth, o), B4 AvelMe] 9}
Al o AEE AAFOZA o FolAT. F, o AxE Ay FG Nl AL, B o AxE
B2 AWAA Aolslo} 23 FFoz FHH Aot

ool 3jgtE ml oFst 2RSS oM AHE XE E: dusy] gd Fosae u, 4y oFs zHE
o EE B o B ARGow @A FAH] A olF AwsH: e AmAu Am 2¥e T
A, m 7] BE AmAY Am 989 30 Fold oA te ARAl £t AR 2y gz Wi
A AR, ey, Stay, 9na AY 2L o5 xFe] glout, oE® @RHE A oy,

2RE

FEHE ANAEL dAE Bdez @ ¥ oW wAomm B wwe wWE AdduA ot AL

BE AFEL Sigma-Aldrich Chemical Co., Fisher Scientific (Pittsburgh, PA), AK Scientific (Mountain
View, CA), Oakwood Products (West Columbia, SC) GollA F+4sFR L, F7F4<1 AAgle] A-&sIATt. &
of WS HHEL olEX 7] 3 Fsigltt.  dukAll v AZatEOHI(TL0O) = &FvlE 99 &
YUZdolE(Analtech, Newark, DE) Atolld S35t tk.  §3S Fisher-Johns §% FX(HHEA)E o]&3}¢]
AR, MR ~FE-LS Bruker ARX 300 (Billerica, MA) #337|u Varian Inova-500 ¥37]& F&}3Ac}.
3}t A E(chemical shift)& CDCl; &9 TMSol| thgh ppm(parts per million) o2 7]E3}ch. A= 29
Ed tloel= Bruker ESQUIRE HARET-/o]& Ef FX|oA ol B ol =R YF3glrt. A& 4
2 Atlantic Microlab Inc., (Norcross, GA) AlellA] 4=335}5itt.

AAld 1 - EolE, EolEd 4 EHolFedil2RA =Y Y

Elo}Z 3 ElolE 2 FAI =] FAL2 dnkx oz Ao Fof v 59 7,307,093 ¥ He] 59 v &4
FNAE 2007/0155807l HAAH oz 7] , o5 £ A4 L AATE A&l o3 2 it
Shech, w3k, 2 o] thekgk ol tstol=REolE 4 HolE|drtERAM =] S a7] whEA
1ol oAl 9L

J
o:

Wy
i,
o o
30,
o
A

g3 1
O_
O\\
COOH CNH 0
/ \
GHO ) S_. NH S. NH o—
AN
| + HS/\‘)LOH a Q b, c, d Q
“R NH; | |
N X
R R
x| gk L-Al 22 E 2] la: R=H 2a-b
W = o) 5ol = 1b: R=3,4,5-Eg 52

Aok @ zA: (a) CHOH, H:0, r.t.; (b) BocsO, 1 N NaOH, 1,4-t]=-2F H,0; (c¢) EDCI, HOBt, TEA, 3,4,5-E
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[0124]

[0125]

[0126]

[0127]

[0128]

[0129]
[0130]

[0131]

ZIHSd 10-2011-0022672

g EAlolbd ™ (d) TFA, CHCl,.

(2RS, 4R)-2-otd-EjopZe|d-4-7k24d 19 vt Az $4:  olghE (300 mL) B = (30 mL) F°] L-A|=H|

ol (13.16 g, 26.11 mmol) B AH Udv|sle]= (26.15 mmol) %L%% Aol A 6-15A17F FF Ao A a

Wetil, AEEE 1P ES T8, g dHER W v dxste], (2RS, 4R)-2-oFE-ElolEE|d-4-7}
< & 70-99%% 53T, 0 CTolA, 1 (5.95 mmol)g IN NaOH (6 mL) 2 1,4-t]2AF (15 L)
FI2RYolE (2.80 g, 12.80 mmol)E A A3 FH7lste], A-2o|A 1A13F mutst

At WE EFES IFoA sFetL, od ofAEHOlE (20 mL)E AU Aol IN HCL %=+ 5% KHSO,

5 H7tele] pl=42 2E3 the, oY olAHo|ER FE&tal, viavlg AFo|EE o|&sle] Hxsa, o3}
Blar, AZoA 3], WAl Z_yA A BOC BRad g S fEsgen, ol ZrlEe Ao U
Ao AL T

(2RS,4R)-2-o}L-N-(3,4,5-EH| ZEA A D) Elo}E | D -4-Ft2HAM = 23, 2bo] ¥k Al 374 CHLl, (20

nl) =9 A4dsA BOC Bz H P28 A)AF (0.3-0.5g), EDCI (1.2 @) % HOBT (1.05 %)
A 1023 wdkskdty, o] g, 3,4, 5-Eg W EAold™ (1.05 F)F EtN (1.2 GF)E H7bslo], A2

o Al 6-8A17F Tt Ald wnksllch, Wk EFES CHLCl, (30 nL)E 348 thd, &, X3} Nal(0;, B
FRAoR Pt oS MgSo, AolA AzEGTh. ek ol £ulE AASY] 2R 0dS FEFYa, o2
20 mL CHCly, ZolA TFA (0.6-1 mL)<} 7 ALolA 1-8A17F mukste], BOC 712 AAsAT. kg 28-S
sESPAL, E3F NallC0; = thi MgSO, FollA Azxsiglet.  &ulE AlAste] 24te aAE F5ska, 3
B 2a-2b5 Ad ARntEaddd o8 AAEtt. FEE 294 FEE 755

(2RS, 4R)-2-7] d-N-(3,4, 5-E&] o] FA| 5] d) E]o} F&] H-4-FF2 BAl v = (FFE 2a): T&: 69.5 %. M. p. 158-
159 C. 'H MR (300MHz, CDCls) & 9.14 (s, 0.8 I), 8.61 (s, 0.2 H), 7.58-7.32 (m, 5 1), 6.90 (s, 1.6

oH

9_

o

H), 6.71 (s, 0.4H), 5.71 (dd, 0.2 H, J = 9.0 Hz), 5.42 (dd, 0.8 H, J = 11.7 Hz), 4.53 (dt, 0.8 H),
4.19 (m, 0.2 H), 3.87, 3.80 (s, s, 6 H), 3.82, 3.78 (s, s, 3 1), 3.80-3.78 (m, 0.4 H), 3.62-3.42 (m,

1.6 H), 2.96 (t, 0.2 H, J =9.0Hz), 2.74 (dd, 0.8 H, J = 11.7 Hz). MS (ESI) m/z 375.1 [M + H]+,397.1

[M + Na]Jr. Anal. (C19H22N204S) C, H, N

(2RS, 4R)-N,2-V]*(3,4,5-Eg o) EAHY)E]o}&Fe]tl-4-7}2HAn)= (Z3E 2b): & 34.5 %. M. p. 147-
149 C. H NMR (300MHz, CDCls) & 9.10 (s, 0.7 H), 8.59 (s, 0.3 H), 6.90 (s, 1.4 H), 6.80 (s, 0.6 H),

6.74 (s, 1.4H), 6.71 (s, 0.6 H), 5.66 (br, 0.3 H), 5.35 (d, br, 0.7 H, J = 7.5 Hz), 4.52 (br, 0.7 H),
4.21 (br, 0.3 H), 3.90, 3.87, 3.86, 3.84, 3.82, 3.81, 3.79, 3.78 (all s, 18 H), 3.66-3.61, 3.54-3.38

(m, 1.6 H), 2.98, 2.72 (br, 1 H). MS (ESI) m/z 465.1 [M + H]+,487.1 (M + Na]+. Anal. (CaHagN.0-S) C, H,

N.

FHE Zasa 0 A AAES AL A, B BFRAT, 7] AA o] 718 vkt ol
BRI AP FAse] 40 9ol A2nde] RHE A)e] §AL HAESHAT. olF AN 8F
BEe FHL ] W 20 vkl

=
olo
2
"]

HZUEH - &&= 3a-b 4a-b 5
D-A] 2~ H) a: R-o]A A
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b S-o] g A
Ak Bl 270 (a) MeOH / pH=6.4 XA 0|E &zH AL (b) EDCI, HOBt, TEA, 3, 4, 5-EgvEAlold™;
(¢) CBrCl;, DBU.

2-T|9-N-(3,4,5-E ] v ZA]5]d )4, 5-T] 5}o] = Z E] o} Z—4-F}F 2 HAIN] = 4a-4p, 59 4. 1:1 MeOH/pH6.4 3E
2volE F 9 100 mL ol X3E MFYEZ (40 mmol) & L-Al2HQ Ei= D- AlZ=H (45mmol) ¥} &§3}
Aot WRES 397 40ColA wHFEATH(Bergeron et al., "Evaluation of Desferrithiocin and its
Synthetic Analogs as Orally Effective Iron Chelators," J. Med. Chem. 34:2072-8 (1991), o] ¥&& 1 #
A7F A&l o & wel x3rE). o3E T HAAES AAstaL, A FEE MeOHE AlAsAH. %
F &l I HCIS #7bstel 0ColA pH=4= x4, F5¥+ =S (HLLE F3F6ka, dx 3 55
SRS 2). BEE 2a,2b Alx o] Vlsd s M oR 2 EALE 3a,3bE 3,4, 5-EgHEA]o}
delat WhEAIA | 4a,4bS AIZESITH HSto]|=RE| o} 4da,4bollA] ElotEd 59 WSk Br(Cls/DBUS ©

43 Aksl2 a3t (Williams et al., "Studies of Mild Dehydrogenations in heterocyclic Systems,"
Tetrahedron Lett. 38:331-334 (1997), ©] ¥&-& 1 AA7} A& oa) & wgol] xg5).
(4R)-2-5¥]d-4, 5-r] éfo] E ZE]o} ZF—4-7} 2 E A} (B}FFE 3a): 8 58.3 %. 1H NMR (300MHz, CDCls) & 9.31
(br, 1 H), 7.88-7.85 (m, 2 H), 7.55-7.41 (m, 3 H), 5.38 (¢, 1 H, J =9.6 Hz), 3.75 (dt, 2 H, J =9.6
Hz, 2.7 Hz). MS (ESI) m/z 162.0 [M - COOH] .

(45)-2-7) 94, 5-T] 3} o] =2 EJo} ZF—4-TF 2 HAIF (V& 3b): &0 53.9 %. H MR (300Miz, CDCly) &
7.89-7.85 (m, 2 1), 7.55-7.41 (m, 3 H), 5.38 (t, 1 H, J =9.3Hz), 3.75 (dt, 2 H, J = 9.3 Hz, 2.7 Hz).
MS (ESI) m/z 162.0 [M - COOH] .

(4R)-2-7H-N-(3,4, 5-E ] v 5 A 7] d )-4, 5-r] &} o] = Z E] o} F-4-7} 2 BAI] = (E3FE 4a): F&: 98.7 %. M.
p. 121-122 C. H NMR (300MHz, CDCly) & 8.98 (s, 1 H), 8.02-7.94, 7.62-7.48 (m, 5 H), 6.93 (s, 2 H),
5.38 (t, 1H, J =09.6Hz), 3.92-3.85 (m, 2 1), 3.87 (s, 6 H), 3.82 (s, 3 H). MS (ESI) m/z 373.1 [M +
11", Anal. (CilloN:0,8) C, H, N.

(4R)-2-7'd-N-(3,4, 5-E&] v ZA] 7] Y )~4, 5-T] 5} o] E Z E] o} Z—4-7} 2 BAlo| = (FE 4b): & 70.7 %. M.
p. 122-123 C. 'H NMR (300MHz, CDCly) & 8.62 (s, 1 H), 7.93-7.90 (m, 2 H), 7.55-7.45 (m, 3 H), 6.88
(s, 21, 5.31 (t, 1H, J=9.61Hz), 3.86 (s, 6 H), 3.79 (s, 3 H), 3.83-3.70 (m, 2 1). NS (ESD) m/z
395.1 [M + Nal', 370.9 [M - 11" Anal. (CilLN,0,8) C, H, N.

2-FG-N-(3, 4, 5-E 2] | ZEA A Y E| o} F-4-7} 22 A = (B 5): & 89.7 %. M. p. 157-158 C. H MR
(300MHz, CDCl3) & 9.30 (s, 1 H), 8.20 (s, 1 H), 8.04-8.01 (m, 2 H), 7.53-7.51 (m, 3 H), 7.08 (s, 2

H), 3.92 (s, 6 H), 3.86 (s, 3 H). MS (ESI) m/z 393.1 [M + Na]+. Anal. (CyHigN.0,S) C, H, N.

AAd 2 - EHolE f=A € HolEe|dWEE FEA ¥4

2-(A]EEH-7]d)~4, 5-T] 5} o] EZ E] o} F~4-FF 2 H A} HEAIdEoln] = FZIE: st7] "kg-2] 3o e uhe}
Zol, A& uie} Zo], A4 YEH (d, WixYEY, Jd-vEH, Jutd-yEH, godH-d-UE
) 2 L-A&HC 2R 2-(XFE-dHd)- 2 v x3H 2-7d-4,5-t] 50| =2 E|o}FZ-4-Ft 2 H A 38 A
ST, O &, 53 JI2EALS vEAYEeln| = SRl Ao ARESFTE. CHLCL, (50 ml) 52
AA43 FF2E A4 3 (5mmol), EDCI (6 mmol) ™ HOBt (5 mmol) &%+ |
NMM (5 mmol)¥} HNCH;0CH; (5 mmol)S ZH7}ste], A-2o|A 6-8A17F &<t A J—Jl‘?_g}%ﬂr/]’. kS S ES
CH,Cl, (100 mL) 2 3]A3}ar, =, ¥3} NaHC0;, B a8 oz qFar, MgS0, Aol AX3\T. Su=

A Spol A, AR 28 $EEYL, olF WY AmvkEad AU,

o
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[0142] e 3
CONT BEE 4 17 &
) 6a R=H
- BB F=pCH,
4 8c R=oF
—_— 8d R=m-F
B8 R=pF
- 6 | = E,i—ﬂmiﬁ
W T 6g R=p-hND;
c{¢ &h Rw p-CN
= _O 8i R=pCF
L] N &) R=p-Br
e Bk R= puCaby
8 4 u3 =4Iy
f emi 23 = ;mng
" gp 4 23 = 2-EoH
EIOIER/EIOIE E8F
= ot
CEE (o]
OCH; aH
2 . By =
£ OCH, C C o 0OH
!_( - ; o i = N4
& = SEN OCH; ——— SN OH
S\:} ) 3
HolE-4-7l2 82 3 Al
[0143] 5 10w o 1t
A: C: A: C: A: C:
ans AN
8a: Ph Ph 8k: © R 8s: © R

CH COOCH
8b: Ph 34@ OCH, CH; : 5
F

OCH; 8l

ans
8c: Ph EO ,
ann
H,CO b
8m: R
8d: Ph 3 N 8u: R
ann
8n:
8e:  Ph H OCH,
F
Ann
GoHs
8f: Ph R™ 8o: R e
OMe
8w: @
AN
NH,
8p: R o
OCH; 8x: ™ R

8h: Ph @ <
3 8q: © 8y: R
N=— CN ’ v
8i: Ph 3@ ne o

8g: Ph 2

8j*: Ph n-CygHa3 Br: o R 8 /—S R

[0144]

[0145] * BFeHE 8joll= "C" Aol A Ho] EFhE| o] gl

[0146] ## R = 3,4,5,~EZHEAHd

[0147] AloF 9 221t (a) MeOH/pH=6.4 X2#|o]E bz A2 (b) EDCI, HOBt, NMM, HNCH:OCHs;; (c) CBrCls, DBU;
(d) ArBr/BuLi %+ ArMgBr, THF; (e) HC1/HOAc; (f) MeOH/CHsCocl; (g) Fe/HOAc; (h) BBrj, CHoCl,.

[0148] (R)-N-t ZA]-N-v] -2-5] 4, 5-1] S} o] E ZE]o} F~4-7} 2 Al = (SFEE 6a). 8 92.0 % H NR

(300MHz, CDCly) & 7.85-7.83 (m, 2 H), 7.48-7.36 (m, 3 H), 5.66 (t, 1 H, J = 9.0 Hz), 3.90 (s, 3 H),
3.88-3.80 (br, 1 H), 3.55-3.47 (dd, 1 H, J = 10.8 Hz, 9.0 Hz), 3.30 (s, 3 H). MS (ESI) m/z 251.0 [M +
H", 273.0 [M + Nal .
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(R)-N-P EA]-N-v) E]-2-p-E &4, 5-T] 50| E Z E| o} F~4-7} 2 BAI = (BFEE 6b). 48 55.8 %. H NIR
(300MHz, CDCls) & 7.79 (d, 2 H, J = 7.8 Hz), 7.22 (d, 2 H, J = 7.8 Hz), 5.68 (t, 1 H, J = 8.7 Hz),
3.91 (s, 3H), 3.80 (t, 1H, J =9.3Hz), 3.55 (t, 1H, J =9.3Hz), 3.30 (s, 3H), 2.93 (s, 3H). NS
(EST) m/z 265.0 [M + H1". 287.0 [M + Nal'.

(R)-2-(2-FF L 27 )-N-t]FEA-N-v] E-4, 5-T] 5} o] E 2 E] o} F~4-F} 2 FAlu] = (BFE 6¢). F&: 39.6 %.
'H NMR (300MHz, CDCls) & 7.91 (dt, L H, J = 7.5 Hz, 1.8 Hz), 7.43 (m, 1 H), 7.19-7.09 (m, 2 H), 5.63
(t, 1H), 3.88 (s, 3H), 3.83 (br, 1 H), 3.48 (dd, 1 H, J = 11.1 Hz, 9.6 Hz), 3.30 (s, 3 H). NS (ESD)
m/z 291.0 [M + Nal'.

(R)-2-(3-FFL 27 )-N-t]FEA-N-H]E-4, 5-T] 5} o] E 2 E] o} F~4-F} 2 FAlu] = (BFE 6d). F&: 84.3 %.
'H NWR (300MHz, CDCl,) & 7.60-7.56 (m, 2 H), 7.38 (dt, 1 H, J = 8.1 Hz, 6.0 Hz), 7.16 (dt, 1 H, J =
8.1 Hz, 2.4 Hz), 5.67 (t, 1 H), 3.90 (s, 3 H), 3.86-3.83 (br, 1 H), 3.52 (dd, 1 H, J = 10.8 Hz, 9.3
Hiz), 3.30 (s, 3 1). MS (ESI) m/z 291.0 [M + Nal .

(R)-2-(4-FF L 27 )-N-t] FEA|-N-H] El-4, 5-T] 5} o] E 2 E] o} F~4-F} 2 FAl] = (BFE 6e). F&: 66.0 %.
'H NMR (300MHz, CDCls) & 7.90 (d, 2 H), 7.13 (d, 2 H), 5.63 (t, 1 H), 3.88 (s, 3 1), 3.83 (br, 1 1),

+

3.46 (dd, 1 H), 3.31 (s, 3 H). MS (ESI) m/z 269.0 [M + H]

(R)=2-(3, 4= W 5 A 2] ) -N-ri| 5 A| N~ & ~4, 5-T] 5} o] = 2 E] o} F~4-7} 2 AP = (BHE 6f). T8 36.7 %.
'H NR (300MHz, CDCly) & 8.11 (d, 1H), 7.93 (s, 1 H), 7.19-7.09 (d, 1H), 5.41 (t, 1 H), 3.97 (s, 6H),

3.89 (s, 3H), 3.73 (br, 1 H), 3.39 (dd, 1 H), 3.31 (s, 3 H). MS (ESI) m/z 333.1 [M + Nal'.

(R)-N-H]EA]-N-H El-2-(4-L] EZ 7Y )4, 5-C] s} o] E 2 E]o}E—4-7l2EAIn] = (3FFE 6g). F&: 53.7 %. W
NMR (300MHz, CDCly) & 8.25(d, 2 H, J = 9.0 Hz), 8.01 (d, 2 H, J =9.0 Hz), 5.73 (t, 1 H), 3.90 (s, 3

H), 3.87 (br, 1 H), 3.59 (dd, 1 H, J =11.1Hz, 9.3 Hz), 3.31 (s, 3 H). MS (ESI) m/z 318.1 [M + Na]ﬂ

(R)-2-(4-A] o} 7] )-N-vi] 5] -N-v El-4, 5-T] 5} o] E Z E| o} Z~4-T} 2 BA} ] = (BFE 6h). &1 26.7 %. H
NMR (300MHz, CDCly) & 7.94(d, 2 H, J = 8.1 Hz), 7.69 (d, 2 H, J =8.1Hz), 5.71 (t, 1 H, J =9.3 Hz),
3.89 (s, 3 1), 3.87 (br, 1 H), 3.56 (dd, 1 H, J = 10.8 Hz, 9.3 Hz), 3.30 (s, 3 H). MS (ESI) m/z 298.0
M+ Na]'.

(R)-N-v] ZA|-N-v] & -2-(4-E 2| FF 2 Z g 5] d)~4, 5-1] e} o] ERZ E]o} F~4-FF2HAM] = (FFE 6i). FH:
62.0 %. 'H NMR (300MHz, CDCly) & 7.95 (d, 2 H, J = 8.1Hz), 7.65 (d, 2 H, J = 8.1 Hz), 5.70 (t, 1 H, J
= 9.6 Hz), 3.89 (s, 3 H), 3.85 (br, 1 H), 3.55 (dd, 1 H, J = 10.8 Hz, 9.6 Hz), 3.30 (s, 3 H). NS
(ESI) m/z 341.0 [M + Nal'.

(R)-2-(4-B 2R 7Y )-N-t| EA]-N-1| El-4 5-C]s}o] E 2 E]o}E—4-7l2E A= (BFE 6j). F&: 20.0 %. b
NMR (300MHz, CDCl;) & 7.71, 7.53 (d, d, 4 H, J = 8.4 Hz), 5.63 (t, 1 H, J =9.6 Hz), 3.88 (s, 3 H),
3.84 (t, 1 H, J =9.6Hz), 3.52 (dd, 1 H, J = 10.8 Hz, 9.6 Hz), 3.30 (s, 3 H). MS (ESI) m/z 351.0 [M

+ Nal'

(R)-N-P] EA]-N-P &2~ (4-0] E] )~4, 5-T] 5} o] E Z EJ o} F~4-7} 2 BAI] = (SGE 6k). &1 77.7 %. H NIR
(300MHz, CDCly) & 7.75(d, 2 H, J = 8.4 Hz), 7.21 (d, 2 H, J = 8.4 Hz), 5.64 (t, 1 H), 3.89 (s, 3 H),
3.81 (m, 1 H), 3.48 (dd, 1 H, J = 10.8 Hz, 9.3 Hz), 3.29 (s, 3 H), 2.67 (q, 2 H), 1.24 (t, 3H). MS
(EST) m/z 301.0 M + Nal'.
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(R)-N-P E x| -N-r & -2-(F] 2] €l-4-2] )~4, 5-T] 5} o] = Z EJo} ZF—4-7} 2 B AL v = (BGE 61). & 66.6 %. N
MR (300MHz, CDCly) & 8.70 (d, 2 H, J = 9.0 Hz), 7.67 (d, 2 1, J = 9.0 Hz), 5.71 (¢, 1 1, J =
Hz), 3.90 (s, 3 H), 3.73 (t, 1 H), 3.55 (dd, 1 H, J = 10.8 Hz, 9.6 Hz), 3.30 (s, 3 H). NS (ESI) m/z
252.1 [M + H', 274.0 [M + Na] .

(R)-N-1] 5 AN~ €l -2~( 5] 2] P El-2- 9] )4, 5-T] 5} 0] = 2 E| o} F-4-7} 22 A ] = (BT 6m). 58 32.5 %. H
NMR (300MHz, CDCl;) & 8.88 (d, 2 H, J =4.8 Hz), 7.38 (t, 1 H, J =4.81Hz), 583 (t, 1 H, J =

Hz), 3.87 (s, 3 H), 3.56 (dd, 2 H, J = 9.0 Hz), 3.30 (s, 3 H). MS (ESI) m/z 275.0 [M + Na]+.

(R)~N-T|-ZA]-N-1]| El-2-(E].© H-2-2] )~4, 5-L] 5} 0] = 2 E| o} Z—4-F} 2 HAlm] = (HFE 6p). S8 58.5 %. H
NMR (300MHz, CDCls) & 7.57 (br, 1 H), 7.49 (d, 1 H, J =4.8Hz), 7.09 (dd, 1 H, J = 3.6 Hz, 4.8 Hz),
5.64 (t, 1 H, J =9.0Hz), 3.90 (s, 3 1), 3.85 (br, 1 H), 3.57 (dd, 1 H, J = 9.9, 9.0Hz), 3.29 (s, 3
H). NS (ESI) m/z 279.0 [M + Nal'.

N-] EA]-N-H D E] o} F~4-7}- 2 B AT = (SR 9a): 81 58.7 %. H MR (300MHz, CDCls) & 8.82 (d, 1 H,
J=2.1Hz),8.10(d, 1H, J=2.1Hz), 3.79 (s, 3H), 3.45 (s, 3 H). MS (ESI) m/z 194.9 [M + Nal .

~(Z] 8lEl-2) d )-E] o} F-4-F} Z AR} v]EAEolr]E Ta-p: F5F (HCl, 59 Ut =RE|o}E4-712 5
Al HE A HE ol = 6a-6p (1 %) &9 0CE YZAA 7], S/ DBU (2 DP&)E Arbekadch, " &,

UAE T3 10%e Ax HRREIEZIZWE (1.7 335 ZHstt. F55E £FES HLeos 52
Al71aL, JhA wEbekdth. NHCL (2 x 50 nL) Fgdow dFa, FFE& tOAc (3 x 50 mL)2 FZE33itt.
283 §7158 NgS0, ol Axsta, 33 g AF FFUY. FHES dod uE YA A=nE
a2 GAste 5= 7Ta-pE 5

2-T|Y-E|o}F-4-T} 2 HAI M W EA e olr] = (BFFE Ta): S8 73.6 % H MR (300MHz, CDCls) & 8.01
(s, TH), 7.99-7.96 (m, 2 H), 7.47-7.44 (m, 3 H), 3.88 (s, 3 H), 3.49 (s, 3 H). MS (ESI) m/z 271.0
(M + Na]+.

(2-(R 8+ -2]d )-E]o}ZF~4- )~ (X eHE -2 )-mEli=: 7] w4 3o el npe} o], wEl= 8a-8z TA
of 37F49] b WHES AH&3ISlt).

W 1 pBuLi (1.6M, 0.713 mL)2] THF 8 mL £9¢), 3,4, 5-EFHEABLZEWHA (1.09 mmol) 3 mL THF &
MG -78ColA H7 e, o] EFES 2A%F wwrelar, 3 pl THE 9] olv|= 6 F&= 7 (1.14 mmol) 3}3HE
S ks, EEES ARo® A7, HA mwedth, wbg EIES ¥3 NHCIE @A, 9

g oHER 223 e MeS0olA dzsta, =M gl vl wEA Y. 7ot sl &= A Ase] A
B FE9RlAL, ol A4 ARvtEadggE AAlste] =59 E 8a-825 58T

mL THF 59| A-$ah= aejuk2 Aek0.5M, 3 mL) &9, 3 mL THF ¢ oln= 6 == 7 (1 mmol)
NS 0 CollM A7Fskict. TLC ZdolEoA ofn=r} 2A4E w7lx], EES 302 A 243 wtet R
& E}ES 23 NHCIE FAsI, dE dE22 FE3 v MgS0, oA Axg thg, F7] 7]
ol WA Fol, EHEAEA 65 5T #Y Sl &ulE AASIY], 2AMES £5381a, o8 HY 2

=Rl R gAlstel, w5 S a8z FEoHA

N
l-n:

w3k, IS 8i, 8, W 8we Flo|=REFRdo)= AS AFsUTE. 0 CTolA, 10 mL HC1Y g g2 (2
W) g9, 5mL CHCl, (5 mL) 39 8i, 8 TE 8w (100 mg)S FH7lste] Wkl wwtslich, slol=g FZeto)
= HAAES qFsta, JdE JdHE2 3. = Foll 7o, ds¥e 95 533,

2

L

rlo
of
ol

AY (2-AYEo}E-4-2)-rEH= (SRS 8a): S8 76.3 %. M. p. 65-66 C. H NMR (300MHz, CDCly) &
8.32-8.29 (m, 2 H), 8.24 (s, 1 H), 8.04-8.00 (m, 2 H), 7.64-7.52 (m, 3 H), 7.50-7.46 (m, 3 H). MS
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[0173]

[0174]

[0175]

[0176]

[0177]

[0178]
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(ESI) m/z 288.0 [M + Nal'. Anal. (CiluNOS) C, H, N.
(4~ E A7 d ) (2-F] Y E] o} -4~ )-rE}= (SgE 8b): F&: 74.8 %. M. p. 105-106 TC. H NMR (300MHzZ,
CDCly) & 8.41 (d, 2 H), 8.22 (s, 1 H), 8.02 (dd, 2 H), 7.47 (m, 3 H), 7.01 (d, 2 H), 3.80 (s, 3 H).
MS (ESI) m/z 318.1 [M + Nal'. Anal. (CyHaNOS) C, H, N.
(-1 EA A ) (- D E] o} F-4-2 )~ E}= (BFE 8c): S8 58.8 %. M. p. 43-44 C. H MR (300MHz,
CDCls) & 8.23 (s, 1 H), 8.05-8.01 (m, 2 H), 7.93 (d, 1 H), 7.84 (m, 1 H), 7.49-7.40 (m, 4 H), 7.16-

7.15 (m, 1 H), 3.89 (s, 3 H). MS (ESI) m/z 318.1 [M + Na]+. Anal. (Cy/HiNO.S) C, H, N.

(- BEA] B D) (2-F D EJo}Z—4-2) -} (SFFE 8d): S8 57.4 %. A 99 H NWR (300MHz, CDCls)
§ 8.03 (s, 1 H), 7.98-7.95 (m, 2 H), 7.57-7.47 (m, 2 H), 7.47-7.42 (m, 3 H), 7.08-7.01 (m, 2 H),
3.78 (s, 3H). MS (ESI) m/z 318.1 [M + Nal'. Anal. (CuHsNO,S) C. H, N.

(3,4~ EAFH) (2-F] D E| o} Z—4-2)-rEl= (3FEE 8e). & 15.3 % M. p. 89-91 C. H MR
(500MHz, CDCI,) & 8.24 (s, 1H), 8.22 (dd, 1 H, J = 8.5 Hz, 2.0 Hz), 8.04-8.02 (m, 2 H), 7.99 (d, 1
H, J =2.0Hz), 7.49-7.47 (m, 3 H), 6.98 (d, 1 H, J = 8.5 Hz), 3.99 (s, 6 H). NS (ESI) m/z 348.0 [M
+ Nal'. Anal. (CillsNOsS) C, H, N.

(2-F)|d-E]o}E-4-9)-(3,4, 5-Eg n|EA-7 Y )-me}x= (FFE 8f): F&: 27.3 %. M. p. 133-135 C. H MR
(300MHz, CDCly) & 8.29 (s, 1 H), 8.03 (q, 2 H), 7.80 (s, 2 H), 7.49-7.47 (m, 3 H), 3.96 (s, 6 H),
3.97 (s, 3H). MS (ESI) m/z 378.1 [M + Nal'. Anal. (CiH;:NO,S) C, H, N.

(3, 5-T] o EA) A ) (2-F D E] o} Z-4-2] )~ El= (BB 8g): &1 41.5 %. M. p. 84-85 C. H MR
(300MHz, CDCls) & 8.23 (s, 1 H), 8.04-8.01 (m, 2 H), 7.99 (d, 2 H, ] = 2.4 Hz), 7.49-7.43 (m, 3 H),
6.72 (t, 1H, J =2.4Hz), 3.87 (s, 6 H). MS (ESI) m/z 348.3 [M + Nal . Anal. (CiHiNOsS) C, H, N.
(2-Z20 ZoY)(2-HYEJo}F-4-2] -l (BFEE 8h): F&: 66.4 % M. p. 77-79C. H MR (300MHz,
CDCly) & 8.48-8.41 (m, 2 H), 8.28 (s, 2 H), 8.04-7.98 (m, 2 H), 7.50-7.46 (m, 3 H), 7.26-7.16 (m, 2
H). MS (ESI) m/z 306.0 [M + Nal', 283.9 [M - H] . Anal. (CiHyFNOS) C, H, N.

(- JE]o}Z-4-2 )~(F] 2] tl-2-2] )-vE}= (BFGE 8i): &1 20.7 %. M. p. 95-97C. 'H NMR (300MHz.
CDCly) 6 9.01 (s, 1 H), 8.77 (d, 1 H, J = 4.8 Hz), 8.28 (d, 1 H, J = 7.8 Hz), 8.08-8.05 (m, 2 H),
7.92 (dt, 1H, ] =7.8 Hz, 1.2 Hz), 7.52 (ddd, 1 H, J = 7.8 Hz, 4.8 Hz, 1.2 Hz), 7.48-7.46 (m, 3 H).
(332 8i - HCI &): =8 70.6 %. M. p. 105-107°C. H NVR (300MHz, DMSO-ds) & 9.03 (s, 1 H), 8.79 (d,

1H, J=4.8Hz), 810 (br, 1 H), 8.08 (br, 1 H), 8.03-8.00 (m, 2 H), 7.73-7.69 (m, 1 H), 7.56-7.54
(m, 3 H). MS (ESI) m/z 267.0 [M + H]+. Anal. (CisHiN:0S, CisHioN:0S - HC1) C, H, N.

1-(2-7]|dE]o}&F-4-¢ )-heptadecan-1-one (SFFE 8j): F&: 66.4 %. M. p. 63-64 T. I NIR (300MHz,
CDClz) & 8.12 (s, 1 H), 8.02-7.99 (m, 2 H), 7.49-7.47 (m, 3 H), 3.16 (t, 2 H, J = 7.5 Hz), 1.82-1.72
(m, 2 H), 1.26 (s, 26 H), 0.88 (t, 3 H, J =6.9 Hz). MS (ESI) m/z 414.4 [M + H]+. Anal. (CyHzNOS) C,
H, N.

(2-p-EHE]o}F-4-21)~(3,4, 5-E ] Z A A )-rE}= (BEE 8k): & 53.2 %. M. p. 116-119 C. H MR
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(300MHz, CDCl3) & 8.25 (s, 1 H), 7.91 (d, 2 H, J =8.1Hz), 7.80 (s, 2 H), 7.28 (d, 2 H, J= 8.1 Hz),
3.96 (s, 3H), 3.95 (s, 6 H). MS (ESI) m/z 392.1 [M + Nal'. Anal. (CyHioNO,S) C, H, N.
[2-(2-FF 23 d)-E]o}F-4-Y]-(3,4,5-E] i EA 7Y )-rEl+= (B}FE 81): & 39.6 %. M. p. 90-102
C. 'H MR (500MHz, CDCly) & 8.40 (s, 1 H), 8.33 (dt, 1 H, J = 1.5 Hz, 8.0 Hz), 7.78 (s, 2 H), 7.49-

7.44 (m, 1 H), 7.30-7.23 (m, 2 H), 3.97 (s, 3 H), 3.95 (s, 6 H). NS (ESI) m/z 396.1 [M + Nal". Anal.
(CyoH16FNO,S) C, H, N.

[2-(3-FF 2 2Hd)-Elo}Z-4-9](3,4,5-E&] ] EA] 7Y )-rE}:= (S 8m). & 14.1 %. M. p. 122-124
T. H NMR (300MHz, CDCls) & 8.31 (s, 1H), 7.79 (s, 2 H), 7.76-7.74 (m, 2 H), 7.45 (dt, 1 H, J = 6.0

Hz, 8.4 Hz), 7.18 (dt, 1 H, J = 1.8 Hz, 8.4 Hz), 3.97 (s, 3 H), 3.96 (s, 6 H). NS (ESI) m/z 396.1 [N
+ Nal'. Anal. (CiHFNOS) C, H, N.

[2-(4-FF 2 2 oY )-Elo}ZF-4-Y]-(3,4, 5-Ee|mZA] 5 d)-rel= (3FE 8n). F&: 40.2 %. M. p. 153-
155 C. 'H NMR (300MHz, CDCly) & 8.27 (s, 1 H), 8.04-8.00 (dd, 2 H, J = 8.4 Hz, 5.7 Hz), 7.75 (s, 2

H), 7.21-7.15 (t, 3 H, J = 8.4 Hz), 3.97 (s, 3 H), 3.95 (s, 6 H). MS (ESI) m/z 396.1 [M + Nal'. Anal.
(CioHiFNOLS) C, H, N.

[2-(3, 4-O] H| Ex] 5] d )-E] o} F-4-Y |-(3,4, 5-E &) i EX] w d )-vf El= (FFE 80): & 46.6 %. M. p. 145-
147 C. 'H NIR (300MHz, CDCls) & 8.20 (s, 1 H), 7.76 (s, 2 H), 7.58-7.54 (m, 2 H), 6.94 (d, 2 H, J =

8.1 Hz), 3.96 (s, 6 H), 3.95 (s, s, 9H). MS (ESI) m/z 438.1 [M + Na]+. Anal. (CyHaNOsS - 1/4H.0 ) C, H,
N.

[2-(4-HEZ3]Y )-E]o}Z-4-9 ]-(3,4,5-E2| o EA]| 7] d )-rJEl+= (SFE 8p): F&: 46.4 %. M. p. 199-200
C. 'H NMR (300MHz, CDCls) & 8.38 (d, 2 H, J = 8.7 Hz), 8.34 (s, 1 H), 8.20 (d, 2 H, J = 8.7 Hz), 7.73
(s, 2 H), 3.98 (s, 3H), 3.95 (s, 6 H). NS (ESI) m/z 423.1 [M + Nal". Anal. (CigHiN-0:S) C, H, N.
4-[4-(3,4, 5-E 2] i) Bz 0] )-E|ofZ-0-0] [-il 2 Ed (BB 8q): 48 45.9 %. M. p. 181-182 C. H
NMR (300MHz, CDCly) & 8.37 (s, 1 H), 8.13 (d, 2 H, J =8.4Hz), 7.78 (d, 2 H, J = 8.4 Hz), 7.72 (s, 2
H), 3.97 (s, 3 H), 3.94 (s, 6 H). MS (ESI) m/z 403.1 [M + Nal". Anal. (CsoHieN:0S) C, H, N.

4-[4-(3,4, 5~ E 2] | EA| M2 2 )-E| o} Z-2-2) |-z (BFHE 8r): 48 61.9 %. M. p. >220 C (dec.). H
NMR (300MHz, CDCl;) & 8.65 (s, 1 H), 8.00 (d, d, 4 H), 7.65 (s, 2 H), 3.88 (s, 6 H), 3.80 (s, 3 H).
MS (ESI) m/z 397.9 [M - H], 353.9 [M - COOH] ,. Anal. (CooHiNOGS) C, H, N.

) E]-4-[4-(3,4, 5-E 2] | ZEA] ¥ 2 ] )-E] o} Z-2- [-¥] 2o o] E (FFE 8s): F&: 72.5 %. M. p. 172-174
. 'H NWR (300MHz, CDCls) & 8.35 (s, 1 H), 8.12 (dd, 4 H, J = 8.4 Hz), 7.78 (s, 2 H), 3.97 (s, 3 H),
3.96 (s, 3H), 3.95 (s, 6 H). NS (ESI) m/z 436.1 [M + Nal'. Anal. (CoHioNOS) C, H, N.

(2-(4~(Eg|EF 2 28)-uwd)-Elo}Z-4-9)(3,4,5-Ea] | FEA] 5 d)-mEl= (BFE 8t): F&: 45.5 %. M.
p. 144-145 C. 'H NMR (300MHz, CDCls) & 8.35 (s. 1 H), 8.14, 7.65 (d, d, 4 H, ] = 8.1 Hz), 7.76 (s, 2

H)y 3.97 (Sy 3 H)y 3.95 (Sy 6 H) MS (ESI) IH/Z 446.1 [M + Na]+. Anal. (Cg()HlﬁF:gNO4S) C, Hy N.
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[2-(4-E 2 2 35]Y )-E]o}ZF-4-9 ]-(3,4,5-E2| o] EA]| 7 d )-rEl+= (SFFE 8u): F&: 51.8 %. M. p. 149-150
C. 'H NMR (300MHz. CDCls) & 8.28 (s, 1 H), 7.89, 7.62 (d. d, 4 H, J = 8.1 Hz), 7.75 (s, 2 H), 3.97
(s, 3H), 3.94 (s, 6 H). MS (ESI) m/z 456.0, 458.0 [M + Nal'. Anal. (CiHBrNOS) C, H, N.

[2-(4-c] -2 )-E]o}Z—4-Y |-(3,4, 5-E ]y HEA]-] Y )-rEl:= (FFE 8v): F&: 40.0 %. M. p. 86-87
C. 'H NMR (300MHz. CDCls) & 8.25 (s, 1 H), 7.93, 7.31 (d, d, 4 H, J = 8.4 Hz), 7.81 (s, 2 H), 3.97
(s, 3H), 3.95 (s, 6 H). MS (ESI) m/z 406.1 [M + Na]. Anal. (CuHuNOS) C, H, N.

[2-(4-o}r] -3 )-E]o}ZF-4- ]-(53,4, 5-E o] ZA]-7 Y )-bE}= (SFE 8w): F&: 61.8 %. M. p. 177-
179 C. 'H MR (300MHz, CDCls) & 8.14 (s, 1 H), 7.82, 7.65 (d, d, 4 H, J = 8.4 Hz), 7.78 (s, 2 H),

3.96 (s, 3 ), 3.94 (s, 6 H). (3E 8w-HCl @) 48 50.1 % M. p. 166-169 C. H NMR (300Miz,
DMSO-dg) & 8.49 (s, 1 H), 7.84, 6.94 (d, d, 4 H, J = 8.4 Hz), 7.62 (s, 2 H), 3.8 (s, 3 H), 3.79 (s,

6 H) MS (ESI) III/Z 3931 [M + Na]Jr. Anal. (C19H18N204S, C19H13N204S ) HCl) C, H, N

[2-(F 2] H-4-Y )-E]o]ZF-4-Y ]-(3,4, 5-E ] i|EA] 5| d )-rEl= (FFE 8x). F&: 29.3 %. M. p. 178-180

C. MR (300MHz, CDCl3) & 8.77 (dd, 2 H, J = 6.0 Hz, 1.5 Hz), 8.40 (s, 1 H), 7.87 (dd, 2 H, J =6.0

Hz, 1.8 Hz), 7.75 (s, 2 H), 3.98 (s, 3 H), 3.95 (s, 6 H). (F&E 8x-HCl ¥): <& 92.7 %. M. p.
182-184 C. 'H NMR (300MHz, CDCls) & 8.85 (br, 2 H), 8.52 (s, 1 H), 8.22 (br, 2 H), 7.66 (s, 2 H),

3.98 (S, 3 H), 3.94 (S, 6 H) MS (ESI) III/Z 379.1 [M + Na]Jr. Anal. (C18H16NZO4S, C18H16N204S : HCl) C, H, N.
[2-(F 2] n]E]-2-9 )-E]o}Z-4- ]-(3,4,5-E & | ZEA| H Y )-rE}+= (BFFE 8y). F&: 51.9 %. M. p. 190-191
C. 'H NMR (300MHz. CDCly) & 8.88 (d, 2 H, J = 4.8 Hz), 8.44 (s, 1 H), 7.73 (s, 2 H), 7.37 (t. 1 H, J
= 4.8 Hz), 3.95 (s, 3H), 3.94 (s, 6 H). NS (ESI) m/z 380.1 [M + Nal'. Anal. (CHNs0,S) C, H, N.
[2-(E| 9 #-2-Y )-E]o}ZF-4-2 ]-(3,4,5-E &) g EX] 7Y )-rjel+= (FFE 8z): <F&: 30.5 %. M. p. 111-113
C. 'H NMR (300MHz, CDCls) & 8.25 (s, 1 H), 7.90 (s, 2 H), 7.58 (dd, 1 H, J = 3.6, 0.9 Hz), 7.46 (dd,

1H, J=54,098Hz), 7.12 (dd, 1 H, J = 5.4, 3.6 Hz), 3.98 (s, 6 H), 3.97 (s, 3 H). MS (ESI) m/z
384.1 [M + Na]+. Anal. (C17H15NO4SZ) C, H, N.

Ejo}&E-4-Y-(3,4, 5-Eg/H&EA]-5]d )-HE}x= (&3HE 10a): F&: 49.4 %. M. p. 106-108 C. HONR
(300MHz, CDCl3) & 8.92 (d, 1 H, J =2.1Hz), 834 (d, 1 H, J=2.1Hz), 7.61 (s, 2 H), 3.94 (s, 3H),

3.93 (s, 6 H). MS (ESI) m/z 302.0 [M + Nal . Anal. (CiHiNOS) C, H, N.

W 30 38HE 8fE EWEAR o] (2-FY-Eo}E-4-9)-(3,4,5-Eg]lo] EER]-F Y )-mE}= (11£)S A
AT, 5 nl ¥FCH.CL, =9 313HE 8f (123 mg, 0.35 mmol) €9l BBry (CHCl, ¢ IM €%, 1.75mL, 5
mol)E& -78C 3dlo| Hrbelgitr. E£FES 2417 wukElal, 3 ml THF 9 olu= 7 (1.14 mmol) &HE H7}
it EFEES Aoz MM F2A7|a, A adtEgith. whs E3ES 3 NICIE o835t B3
sta, old ofAHO|ER FE3 thE MgS0, golA st A st fulE AASIY R2AMES
FE3t1, olE ZAY ARuvtEadyz AASIY, HF& ZAA uAERAM &3 EES FEI}ET. F8
50.9 %. M. p. 175-176 C. 'H NMR (300MHz, DMSO-d6) & 8.44 (d, 1 H), 8.07-8.04 (m, 2 H), 7.57-7.55 (m,

3H), 7.33 (s, 2 H). MS (ESI) m/z 336.1 [M + Na]+. Anal. (CyHyNOS) C, H, N.
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AAld 3 - 39E 8fel Hig Xd 2R F= 2H

q AAE doletE UdE cryoloop 9] IEE 2US o] &3l 4 Y AHoRHE
dlolE}=, Proteum2 AZE S (Proteum?, Bruker AXS Inc., Madison, Wisconsin, USA (2005))° 2|3l
ZA %=, Bruker Proteum CCD 99 7AE7] Ao, Cu WA (A=1.54178 A)& vt A17]17] 3 3)A4- &=
A7) 2 e 2F g E o] &35te, 100KelA F=HES T dlo]ElS SAINT (SAINT, Bruker AXS Inc.,
Madison, Wisconsin, USA. (1998))& o]&3sta #Ysta, ©]F WHAl(redundant reflection)E 7]Z = SADABS
(SADABS, Bruker AXS Inc., Madison, Wisconsin, USA. (2000))E o]&3sle] &4 RAsIA L, o]edt HAA=
T3 A E(spherical component)o] E&EHTt. FEXE RE ZUX(heavy atom)Eo] FelxE A H
(SHELXSX4)QE T3k th.  SHELXL (SHELXL-97, G.M. Sheldrick, University of Gottingen, Germany (1997))2°

29 F2 AW3H(Structure refinement)i, FZ% 71Z22 AA-EZH 2~ #3H(full-matrix method)S ©]-835}¢]

ARA SRR, Fx el Fh AT Rohse], o4 CH A % AT w2 A% A
A% welold, oy APE RE FUol dlsl ARssa, setsow

=z

I
ALE WA ADPE F=39Y).
AL (e, HE Dol thak Sud APE 593 Aow syt HE AYs songE gen gtk
228709  wtbnlElet 3066749 =¥ #AF Aol whs] wR2=0.084, R1=0.031, S (#&%(goodness—of-
fit)=1.057.

ox

HA7E TAIE 8fe] ORTEP =2& T 1o Yepfigict. XA FxoA], 8f Exlole d/dst vhel o] 3719
WekE pEe AR F A|~ET "Brel 'C" a1g] Atold] 2R U] HA 177} EFEO] Q= Ao B9l
HATHA" aE] = Hd; "B" e = EopE; "C" iyl = 3, 4, 5-EHIEAEYE). o Ax, "A" dd ¥
"B" Elo}E g Aol (=0 ¥ C-C- Aol AdH3 2709 -C AFE2(CI-C7 = 1.496(2) A; C7-C8 =
1.492(2) A; C10-C11 = 1.471(2) A) 873 C-C @Y AF(1.54 A) B} AF o7t 9 #x 34 C=C °|F
AF(1.34 A) Bop o AAHE7] % 1 #2x2). ok, "A", "B, "C" IEET FFERIVAA 1 A=Y
Fdol s F k. FERIV|E Q1Ae "B" ElokE: mElel A §d HHo] AJTH0-C7-C1-C6 16.2(2)°
0-C7-C8-C9 9.7(2)° ).

sl 8fe] AAE 75 wjHSE

¥ 1

C1—C7 1.496(2) 0—C7—Cl1 120.1(2)
C7—o0 1.224(2) C8—C7—C1 121.9(2)
C7—C8 1.492(2) C9—C8—N 115.1(2)
C8—C9 1.371(2) C9—C8—C7 121.7(2)
C8—N 1.380(2) N—C8—C7 123.0(2)
C9—S 1.711(2) C8—C9—S 110.0(1)
S—C10 1.747(2) C9—S—C10 89.6(1)

C10—N 1.303(2) N—C10—C11 123.5(2)
C10—C11 1.471(2) N—C10—S 113.9(1)
C2—C1—Cé6 121.2(2) C11—C10—S 122.6(1)
C2—C1—C7 122.3(2) Cl10—N—C8 111.4(2)
C6—C1—C7 116.4(2) Cl2—CI11—C10  1223(2)
0—C7—C8 118.0(2) Cl6—CI11—CI10 118.5(2)

A 4 - FG AEZG g AdaAN 4

=

S FAsT. 7] AFelA, BFE HExEY
Zdo|Eof A& mel 1000 WX 500071 MEFZ A T

= =
i, el A% IMES HUlesith. AlxEs 7 spRbEel dis 48A1F A5t
A

e

12A17F F=of], HiAIE A3}
oldstdet. Al 3 B A aXE 24417 gk wAlEdY. " &, X H(AE AE Z
HAE AZ) - eHE 2 A amds Mz iyl B(SRB) 41L& o] &3te] A %A Sigma-Aldrich, Inc.)e
(]

I R2EF uz} A3} (Rubinstein et al., "Comparison of in vitro Anticancer Drug-screening Data
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Generated with a Tetrazolium Assay Versus a Protein Assay Against a Diverse Panel of Human Tumor Cell
Lines," J. Natl. Cancer Inst. 82:1113-1118 (1990); Dothager et al., "Synthesis and Identification of
Small Molecules that Potently Induce Apoptosis in Melanoma Cells Through Gl Cell Cycle Arrest," J. Am.
Chem. Soc. 127:8686-8696 (2005), 7} &L 1 MA|7} gl & £ wwo] x3hg).

SAE FAE 98, ?l{} SAE AEF 7R (A375) ¢ vk SAE MEF 7R (B16-F1)E AFE-3ISITE
A375 A3z} B16-F1 A|3E+= ATCC (American Type Culture Collection, Manassas, VA, USA)ellAl F3ksidt.
AFEAEE gxdo= 4"‘10}04 st 4% Ad9Ads SAsIT. A3 9 AFEAEE Cascade
Biologics, Inc.(Portland, OR, USA)OlA 3t Et. HMEFELS EF 5% FBS (Cellgro Mediatech), 1% A3
A/FAdA ZFE (Sigma-Aldrich, Inc., St. Louis, MO, USA) & 29| 91#® (5 pg/ml; Sigma-Aldrich)o]
#71¥ DMEM (Cellgro Mediatech, Inc., Herndon, VA, USA)ollA w<kslict. wlYEL 5% o|Ata et} g

H F& 7oA 37TAA FAARAE. AEE T vhee] 969 FHo]EollA 48A17F EQF B Tk W
o =EFAZT. AE= 106 EFRRoMEAICR uAste], =2 5H A Y. AEE WA T A4

7131 SRBZ |A3 & = DPH”"‘E ZHolE gy 7]olA 560 nmoll A 434 ct.  GraphPad Prism (GraphPad
Software, San Diego,CA)& o] &gk H|AY 3|4 FA 93 1Cy (5, ME Ao FAHE dx=ae 50%= A

A 7= EE)S T
AEAY BAS HoH 4% 7y APAM oF AEF(LNCaP, DU 145, PC-3, ¥ PPC-1)E A A3ATt.  LNCaP,
PC-3 % DU 145 A|¥+= ATCC (American Type Culture Collection, Manassas,VA, USA)olA +43t%icl. PPC-1

Axe JEAE HUlAl 271 #3 A gighe] vd ~HY SRS E ATEgnr. dgd o MEFE B

T 10% FBS (Cellgro Mediatech)”} 7} RPMI 1640 (Cellgro Mediatech, Inc., Herndon, VA, USA)ol A nlj<F

St HIYES 5% olitstetATt - 58 ti7]elA 37TAAA FAAHY. 964 %‘31101594 ztzko] e
. }

dAEe] wel MAE 1000 WA 500071E AFskaL, 96417 5 AA7tA] Al SFE kel =EFAIF e, o
u U AE 3-5 AEE A3, OFE AE Fo ME 5 SRB B#A4ow =2 Xé’é‘}?iv}. 7R Al E, AE
2 1% EYSFERoMEASZ 1A, 0.4% SRBE A3 F ZgolE 7] (DYNEX Technologies,
Chantilly, VA)olA 540 mmolld F3F=E FH3GT. AX AESE U GE s aIdzs 245,
WinNonlin (Pharsight Corporation, Mountain View, CA)<S o]&3 ujAd 37 2o o8l IC (5, AE A
ol BFAE 2T 50%2 AfAY= 2)S T

olglgt B 5] A= 37 & 2-49] YERSIT.

HolZe|del A HolE A|&gloRo] "B" alg] WE I ot X AEore] |7 WY, Fo| ATCAA 3=
EollA, 3 AR FE NHE ZEsta e HolEd ngrt AlxsAddd Fagt Aox JFHAUMT. "B
agle] HolEd HoloJHE HolEd I E XFAIIH, FFA EAdo] W-164 AEFS] A5 0.6 pMlA 50
uM ooz FASA #AHAJY (Li et al., "Synthesis and Antiproliferative Activity of thiazolidine
Analogs for Melanoma," Bioorg. Med. Chem. Lett. 17:4113-7 (2007), ©] ®&L& 1 AA7} Lo o) & &
el ZFE). ST AE dPAG Mzl iz 7Y fFaEd ATCAA-1 AW ofrE FEAE HEESE,
ICs 0.4-2.2 pMQl ZE& ERASATHE 2 #=x). EF0 (ATCAA-2) Zo] A A& 54 #a5 d7]
A7 2 A ESHH, o]E 2% & AxF] digh A o] FAAHATG (IC, = 1.6 - 3.9 ul). 4-7t=2%

H
&
oll

A obr= X8 FROA/E 3,4,5-EWEADY]) (22 % 2R ABs ¥ o, o]E 2Fe] & AEF
dE EEe £AHUG. ofF, E5E EolEUusyE 2a004 BESE ElolE 520 B mg @A
HAES o AZFo] sl oW AZSAE vkt @k, Tehl, BobEu ALReld A da R 4b

(R0l A 8L S—olddA|, vdk 524 &4 7F)E 2a, 2b % 5ol el /e &S dEhliT (10
= 3.4 - 38.3 pl). "B" agelt "C" arg] Afe]o] ofwl= CONH ZAgHs 7t=rd HAR A $std, ElotEd
EJo}E o] AHe-g4astE Qlsl(MEe = 20 YERY), sk EolEd AE ol EM?H/EMZ A&

8f &l 5T, EHARE st2Rdr] FAS EolE "B a9 Zio], HIAESE o AlXFe] ot
Z2 A afE, Fe U8 $£F(8f, 10 =0.021 - 0.071 pM)o=2 FA #AsAAoH, o= JAA oA
ol S 82 VxR AA

Solth. olol, HolE welmA 'B'E A4 #d A= d@Es
%, 3¢ SAFT AL ojs) 2

wvte] AT WSE nald,
3o e AR B4 ARES Frlg A3%E venigisd, 3.4.5-EnSasd ¢ ae (86w
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RE o Mz gia ek A a3E WHERNATH(IC= 21 =71 nM, B 1Cs= 41 nl).  3,5-HHFA|# 7]
8g= 6% Aold AEFol tha] 8f M} HE 68 W NESAS YERHST (16, = 170-
424 oM, AF Ht 0= 261 nd).  8fellA Wl Aol A 1719 wWEA(8e)E AAZAY 2712] W5 AI(8b, 8¢
2 8d)71E AAS e
3h3tE 8de HEH 3HEk-MeO ‘1%% 8c/8b E UHEAIHAY 3}3E 8eo} Hlwdle] 54 AEFol tha] gt A
S YERIAA T, o]E 57} 8fol Hld] dA% A &S yElde AL obYdrh. H|d Age "¢ 1
gl A F7)of 2-FEF2ud 9 Axtdde] e 8h ¥ 8jdAE EIEAUT.
o] e 7}A] dEk-x]3kw EWG(electron withdrawing group)®} EDG(electron donor group)ZE ©]-83F "A" 11g]2] W
Pol e g4 Ao FHe ars A Fskrh. kg EWG (8noll Al 4-F, 1G5 X1 6 - 43 nM) E&
oFsl EDG (8koll Al 4-CHs, ICs: 5 - 21 nM)E =43t 8fell wla] &% =7FEUAcHE 4 F=F). N0, (8p),
CN (8q), CF; (8t) 59 A3 EWGE o]&3te] Fe-9AE X33tAY, T gk DG (3, 4-HHEA)E "A"
Ad 1 (8o)oll EYstH, vl FF2 &do] YErRTE.
20~ WE- 2 Feb-X3ke] g3E vluwsly] )], "A" Fd 18l o] fAd EFeE dE =Y
oH(8l, 8m, ® 8n). TIE o, o, p— AAFES T S YEhA Fitk. pE
2~Ed AP oF Az g /Mg S48 F4(6-13 )L Bl ukd o—%ﬁj—z‘li 2| &
e 7hg e 10y, 4327 - 30 nM):;l YeERRITE.  8nd A% E:
SRtk aEY, o EF R XFd 812 AYAS Az EiME XSE FFE 7 FTolM= TP w
235 BYY(IC, 7#: 52-114 ni). wERXSE 33HE 8me] SAF Axd dis] 7 @ &4 10
A1 287-304 M) YEMIR oY AHA o Mz gisiA s S3 Fe ASE YERNATHIC X 23-46
nM).

ol
rr
P—h
_EE
O
flo
il
)
ro
2,
N
N

g F=sht (IG, >20 pl). QLEA-ASE FEiev5A

|
e

)

£ -
ro
)
m
63
|
B~
wW
=
=
N—
N
N
*®
i
=
),

ofo
tlo
i

"AY dd 8] X874 JA el 7] (steric hindrance group)9 ZF HRWHE pBERER (8u, 1 FA:
18-44 n)E pZF2=2 1A (8n, 1Cy F%: 6-12 nM)ol| B3] 524 FA FAAE oprlsdyr. 2% &
M EFo] gk A a4, pulE (8k, I1C A 5-21 nD)E p-dld”] (8v, 1Cy% FX: 17-70 n) & 2] 3+3}

Uehts Aoz gelsd).
3

5

¥2
tlo
£

A z7F "A" 28] FHeA QA AEgS s XS Fsr] &, 2-ElotE A|oNA HdE AATl
SHEE 10S AT, olust My gfe] A4S B AAAFY. A" gl FEld X3(FIFE 8x) =
A gyt Ik, mek, "AY aiglel 2-¥EvidS X3(IEE 8y)std A A Aol ofr|F ATt
(ICs: 11.8 = 41.0 uM). =z}, "A" xd #Hde gledl X3A7 H$-(8z)0%=, 8f (ICs: 21-71 nM)<}
Hlas], HAES BE MEFEAA ALEA 1-3u]9] a5 /o] YEFRTH(IC: 9-38 nl).

Ll
ki
jin
PrL

e FEES FgAo] W] wid, "A" ]l NH, (8w) E COOH (8r)e} #& A 7]
o], 37149 84 9& AxEUTr. & ¥ o R 8adlA "A" / "C" nYS I

a2 X&sE Wo] o, o= I HCI doz WMIAA = k. o]y d iy
(LogP = 2.74 - 3.90)2 8a 2 8f (LogP = 4.46 2 4.08; = ¥ 5)° H])3] ZA2AATH
e AL (8w)7t, BE AEFESo|A 8fd Hla] 352 Aol ZI7HHCL 4, ICs,

"AY ol el prolHl: =

FA11-29 n)E FLE Aotk FAdS Fender A& @y)std 2F ] oF Azl Wi ofzte] IS

FAHRAAT, &5 "= oMol pM= 8foll Hls| A3l %‘iﬂ»@r. SaEAE, dEk-sd "A" arg]d

COOH =1 B "A" = "C" argfol] vgds =43k 4-9-(8i, 8r, 8x), BF Ik o] 5 flojA= A7t

ekt dA 5% 24AL, 239 oF AlESel dig 4k 8 rJ HﬂE‘ o AHE 8soll = HIHAT.  Shh= 8f
ARE, ol g Erdst= H)

of gvdstz"Ct oy 3}
o

& 11fold 84 3,4, 5-Egste|=FAlsde] &4
/\Efﬂ— o= oL *ﬂioﬂ 3}

3 0
& B34 B AW 20% xedtel, o E vlEk=e] "¢ AAeIM 34,5
EerEAA ] Fage A=,

il

11 Gk weldiel, SV BE NG 23009 FHOE NPT B1E BAsisen. ) ol
©, 680 WAE AET, 8F0) va A A AEF, 789 29 & AXF, 63 O A, A7 wE/
BelE) MET, 559 SAE AL, 659 Uaer AEF, 159 N9 AEF, 25 AUNY AEF 1
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=
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=
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=
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=

=
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ISR T lolvR 3 WOV & T-WOLY " BRE oDl Bl lolels 0, (T-WOLY, ‘Blofp=ll ‘RR{ol=T ‘BEZloR=11 ',
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0z< 0z< 0z< (2 00k< 00k< HNOD Ud-OPWMKG'H'S  QZL ud 24
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1-0dd dEONT g0 9 L A G Z%
vl\
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2 24 Aal 53
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=
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=
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ZA% (A 375, B16-F1) &€ @XM A= (DU145, PC-3, LNCaP, PPC-1)9]
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AYgHeg AlE (DU145, PC-3, LNCaP, PPC-1)¢

k=i
=

A% (A 375, B16-F1)
A 3FEE 8f, 8k-8q, 8t-v, 8x—z © 109 AFAN F2 A &7

=

=
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SO|lc 4 & ¥ ® ®© © © |0 K~ N © ~ «
wio | © N — © [ I B A N o~ A
»
+
8 S
[oyl's] ™ 3 o 3 o
=< | A - L0 N oW« S - o
TH T 4 HOH o H H H|H A8 2 w8
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O~ ©~ «~ - - 5 3|8 »w A & &8 X
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N
'el o M~ o
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ufl ~
B of
c £ £ £ iy )
& & &8 o o oo B o
e W oUW oM Qo konE o W
_ 0 o of of s M H My & T g M H
r wow U5 ou s M"Y E T
S PR R = T = I = I
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X - £ £ 02 T o |3 > x > N Of.
R L A O I I IR I
o
£ 0 ¢ oll
o @ 0 <
s} o =
o
ol
- o z 10}
2 §20 :
il 4
104

AX 5 - F7} viEhe B2 ¥4 % AdBY AE 54

hsl

2=

SHE 31 2 329 A 28] Q=S s U 3t S o] gsle] 1H-¢Q&E-5-7l 2R U E
4 EE H-UE2-7IZ2RUEZ S SHEHR dto] A3 Y. AMES 29 a2vteaddz AAs.

o M

(2-(IH-Q1&E-5-Y)E]o}E—-4-¢) (3,4, 5-E&] w5 A] 7 d ) v El+= (83HE 31): F&: 36.3 %. MR (300MHz,
CDCl3) & 8.36 (br, 1H), 8.31 (br, 1H), 8.21 (s, 1H), 7.92-7.89 (dd, 1H), 7.83 (s, 2H), 7.47 (d, 1H),
7.29 (t, 1H), 6.64 (t, br, 1H), 3.98 (s, 3 H), 3.97 (m, 6 H). MS (ESI) m/z 417.1 [M + Na]+, 392.9 [M

- H]

(2-(1H-915-2-2) ) E] o} Z-4-21)(3, 4, 5-E 2] i ZA) | ) v Eli= (FFE 32): & 45.8 % H MR (500MHz,
CDCly) & 9.26 (br. 1H). 8.11 (s, 1H), 7.67 (d, 2H), 7.46 (s, 2H), 7.42 (d, 1H). 7.29 (t, 1H), 7.16
(t. 1), 7.10 (s, 1H), 3.97 (s, 3 H), 3.93 (m, 6 H). MS (ESI) m/z 417.1 [M + Nal', 392.9 [M - H]

31EHE 319 XS A AAd 4o 71EE AT AESA BHor Hrpedch.  3¥E 312 PC-3, A375
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2 B16 AEFo s 74" A4S Hol: Aoz FelgUn}
* 5
AYPAY AXx9 SAF AxXe F4d Ui sE 31-329 AFHU 54 A3 &z
3}3HE TZ ICso (nd)
RH7777 | DU 145 | PC-3 | LNCaP | PPC-1 | A375 B16
31 Q=M ND ND 7.6 ND ND 25.0 8.3
_ 7\ OMe
HN-/
CZIHIXNZOAS
Mol. Wt.: 394.44
C, 63.94; H, 4.60; N, 7.10; 0, 16.22; S, 8.13
32 o oV ND ND ND ND ND ND ND
‘CQOMe
é’;:(N Me
HNé
Cy H3N,0,8
Mol. Wt.: 394.44
C, 63.94; H, 4.60; N, 7.10; O, 16.22; 8, 8.13
ND = U]Z—Xé.
A 6 - 3FLE 8f g 72 AH
olg s mgol 4% sgEe EMS 4] H&, FE 8fE o]&5te] ME F7] E4S HAEATE. LNCaP
AP NEE= 3}eHE 8fo ¢ A7FEATH(IC= 29 nM). LNCaP Al3ol 3}gHE 8f (10 - 500 nM) S 244|137+

e
g3 & ZRIF ee=stER fdAst AX F71E EAsHY. SHEHE 8f= 10 oM (IC Rttt 9 5
FEFE MAA FUAT, o] Hrp =& %Eoﬂ"i—t— s3E 8] Fkol Hlesto
74tk FAE AlEZE oF 10%7F G2/M ©HAE FEE AT, 50 oM 23 ste] A g
g A= G2/ A Sl AlEe] W] ¥ A JERTE (50, 200 B 500 nMelA #4757, 63, Bt 49%).
olglgh AF= = 3A-Bell WERATE.  G2/M @AY AlE S diERa o] G JRAS FAE kst oY
g diae, sEE 8f7F HEEgA, Wb dREols 9 Fe| W vz o r FEY A8E AT
VS ustt} (Margolis et al., "Addition of Colchicine—-Tubulin Complex to Microtubule Ends: The

Mechanism of Substoichiometric Colchicine Poisoning," Proc. Nat'l Acad. Sci. USA 74:3466-70 (1977), ©]
S 2 AATE 8ol o3 2 il x3HE).

olglst A& EUIR, Algd o422 FE 3 £4& S, Ay FE™ (0.4 mg) (Cytoskeleton,

Denver, C0)< ©st &= (0.625-20 uM)J shetE 8f¥ Edtste, F4A FEH 4T N(80 mM PIPES,

2.0 mM MgCly, 0.5 mM EGTA, pH 6.9 2 1 mM GTP) 120 p1 ZolA QsfwlolAataitt. 340 nm sHgolAle] &%

= SYNERGY 4 vlo]a 2 Zd#o]E & (Bio-Tek Instruments, Winooski, VI)® XY

FEY T g 37CE AASIAY.  1C A= volARF/FE THS 50% A

& e FEE Ay, Ay = 49 Yehddd. FAE diEzay vwste], sighE 8f
103

s} = 5829
gt AdslHet. FEY ojAEgd ti3gk 8f9 &FE 0.625 uMolA 20 puMe FEolAM HAESAT. #
= A9EL, TE 87t H-FEHA WA ow FEH TS A, 10 A+ 4.23 pldS e

A 7 - A375 ZNF AEFA AP FFE 8f E 8nd AP AEFA

O17F A375 oA S AE AMEE F2U A UE(69 ZHolEdA A T AME F 2000))E HE5A A

,:lj_
E AF-2EYE= $go} A (charcoal-stripped fetal bovine serum)(HyClone, Logan, UT) ™ f?}"gxﬂ EIeiy
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A &N(Sigma, St. Louis, MO)o] A7}l DMEM ®j=] (GIBCO, Invitrogen Corp., Carlsbad, CA)ollA 37°C, 95%
7] 2 5% olikstEra 7 :0‘}01] AT, AlE] o 7FA FE(0, 0.03, 0.3, 2 3 pM)= 3}5E 8f ¥
< A3, AEZE 1093 wjgFsta, F2YE 4TColA PBS 9 4% FetEEgdsto| =2 g A # .
u7gH ziu %4; GJHLT 0.1% A=y 552 3023t d4F thF, SHFFE 7o e 98
golEe] ARlE Ai, FEY FA4E S dAvjAdoer A48 3l3% 8f % 8n &

]

FAF 22y 6“3% @A Attt B £ HAE FRo]4(0.3 2 3 n
D ?f—-':iq A% —8— HAs] AsfEen, drjFelE Frus dEEA U= 5A-B).

AN 8 - EAF o Fol4 FFo| T HHE o) AAW AL5A

(57 2 vh92e] TG BIGFL vhy-2 SAF ALE o] §olol 8% 8nl ENE B/ Bl6 FFE
2o v See] gl £FoA FAY Ao, 18 4% 2 AR AT 42w A BAY

3.8 x 10) AT C57BL/6 npo ro] o=

Ak
Moo
o
~
=~
©
w
S
=3
tlo
o
a9
[>
=2
=2
e,
Jkﬂi i
=
=
N
>
=
ol
ol
2
4t
2
ofs
ol
2
ﬂ
of\
02
1o
2
2
o
)—]
-
o
o
I
o
=
@
(=)

s 2 = _
7] gAg Az uid 14 3383, 2 a x b x 0.5(a 2 b 247 F A7 Z2 AHA)E A

ok, EF, AFE 712t FF AR m R BASYG. 2 PolA doles B + SEE FASY
i, AR FeERA gz AAsglth. A SR8 A, vkeas BF oldsteas FUAIAL AF g
2 e SeHE 8nd = 60l YERNL Wle} o] AiiH o v §(6 mg/kg)ol FAT FF T4
AAE e #FF AT HaE AAoH (<K, vz BF Adshs St AAER %S
LA

AAd 9 - o= e SAHS M gF]E 8f F=A #A4

RhE2) 4o e AlE wpe} o], JtEw Y] HAE SA H sfol=ek Y2 WPAZTHEEHE 33-36). 3
5 8f5 E9 BARE ARt
BHg4 4
o~ OH O—
HO-N N
\ fe} \Y
= \ R
- s N oO— ¢ N 0—
+
O—
0
0
= A 34 35
S__N O—
O_
HoN—N
) o
_ \
8f _b . s_ N o—
N
36 37

AleF (a) NH,OH. HCl, C.H:OH, H,0, NaOH, 51%; (b) NH.NH, xH,0, CH,Cl,, C.H:OH, 57%.

A&
ol
ofo
12
(e
(@)
=
&
[o
i
N
NS

2 ml oY &3 Fo 50 mg 8f HEN|, 34 mg SFo|=EFHolql Flo|lERFE o=
90tk %, 050l 10 £ 13 mg AF SolmuAblmg Areel, 1087 ALolA st ad
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==

oo

T, 60C= 7hdstar A3 wnkslglek. 4 o] dA 33 B 345 EHA AzviEI Y ofs wt
&

258 WA Agozs Felstgda

(2)-(2-F| D E] 0} F-4-2) (3,4, 5-E 2| i EX A D) v E}= 24 (3FFE 33): M.p 150-153C. H NR (300Mlz,
(DCls) & 11.94 (br, 1H), 8.35 (br, 1H), 7.91-7.89 (m, 2H), 7.81-7.75 (d, 1H), 7.50-7.49 (m, 3H), 6.85
(s, 20), 3.73 (s, 6 H), 3.71 (s, 3 H). MS (ESI) m/z 393.3 [M + Nal', 368.9 [M - H]

(E)-(2-51 Q¥ o} Z%-4-21)(3, 4, 5-E 2] i EA 5] ) fjEf= 4 (BE 34): M.p 176-177C. H NMR (500MHz,
DMSO-ds) & 11.48 (br, 1H), 7.92-7.90 (m, 2H), 7.64 (br, 1H), 7.52-7.48 (d, 1H), 7.52-7.48 (m, 3H),

6.75 (s, 2H), 3.75 (s, 6 H), 3.72 (s, 3 H). MS (ESI) m/z 393.1 [M + Na]+, 368.9 [M-HI

6l ol® e Fo) 2l Frolmek golol, 2l Fo) WEd FRekol= Fo| 230 mg 8f $9L HrHekY
o o] EFES WA BFela, AT A ol FAAAT. solmelE oAl 35 L 36 A Azvl

=
Eagse) ofa) WA Agond Resgla, A FEE 56969

(2)-4-(3fo] Ea}74=(3,4, 5-Eg] i EA g d )i gl )-2-7| dE[o}Z (3H}E 35): M.p 117-119 <. T NR
(300MHz, CDCly) & 8.01-7.98 (m, 2H), 7.49-7.46 (m, 5H), 7.33 (s, 1H), 6.82 (s, 2H), 3.87 (s, 3 H),
3.85 (s, 6 H). MS (ESI) m/z 370.1 [M + H]®

(E)-4-(3FO) 8} 21 (3,4, 5-E 2] W) = A] 5] Y ) v €] )-2-5] Y E] o} (SFHE 36): M.p 65-66 C. H MR (300MHz,
(DCls) & 8.04-8.00 (m, 2H), 7.44-7.40 (m, 3H), 6.95 (s, 1H), 6.62 (s, 2H), 5.62 (s, 2H), 3.93 (s, 3

+

H), 3.87 (s, 6 H). MS (ESI) m/z 370.1 [M + H]

Z 6
SIE 33-369 FF4 27
ﬂ@% ICso (LIM)
B16 A375 ARFEAE DU145 [ PC-3 LNCaP PPC-1
33 HO-y O— 0.32 0.18 0.36 0.10 0.12 0.19 0.16
Bavl
— \
85 )
34 PR o 11.4 7.8 10.1 >1 >1 >1 >1
N\
o]
= i
35 HoN -y O— 2.0 0.9 1.9 1.21 1.12 1.80 0.87
e
— Y
S\fN O—
36 NH2 1.8 0.6 1.0 1.21 1.04 1.30 0.97
N
> o]
— \
S\|7N O—
pa
‘ =
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AAd 10 - & F=A9 AA

S 8f2 F7IE HOAE fAM 41 2 427 WEtH(Er] uhg2]
FJI2 R Y7 S Lawesson Al2FS o]&3le] ElQ7lEHYr|E WHIAZA
1929-1958 (2003), ©] &< = A7} ol o) & uro) xatd

L .

[e)
puy s oY
E oaE goia @ EesARd e ehgden, @i
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