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L BESTHERA gL BHKESE. BRR. EEBRELER. £X
&m&ﬁ NAEZAIE. BARK. PEHERERTR. IFRhAK., VFENEE
RBRREEAEE, SETALARBYHEENLANGLTHIELZEAL
ML, EHRREOIE, AR, REREFLEER. ARBNEREL. RAK
AME. B, PEMERERARR. K. VENUEERBHRIE TEN
ARk E A, KB HETIARBEAMBEAAR CERQFERHR, FRIFECHE
FRMNXFALERATFTHHERE, AEZL LA AAERIABUARGR
T, BEAETHELTHEMELENZTTAFTOHRBRREGR A E S
FolB M X SEAAE, B, ERTRAEETRLARBGAE FTHEHHK
l%

AEERAEBTRIA. TR, FHE. B A BEEA. K TRN
KRR TR MALMAF k. FRANHESHT AL . BA. A
). R, ERRPAEANERLT. KEARERBETHILGIDTFIARART
Bt LI S B 14 0 o R B F AR E 09 Uk

AE A F I A4 AR KA, RSN AABRATRFE, KA
Wit REAKABT .

AR BAFT IR B R EREAY, HRETHSDF RN &
AR RL E AR, ABRA. EARAFAE, XERER
Bl AARBEARARPAAZ., ATFERAH AN EKFEEELARZ UL
B BARALED G T R AL,

5 364

F5) 25)1-122 5 4 & Fett A 1B K (1D RER OIS F ikt mPbd,
EiAZAAFARCERGLSHTIABIES AABBEARARREFREL
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T ERRA S ENRIEAFRATHE, KB TR T B eI, HR
R # AL AGITEE .

523640 1 49 %) &
NH;NH,H,0 O/k
N—O.
k T weon HzN.O\&
ey
L1 S o
N D o ﬂ/O\Ef «\g K
L4 1
R A

ARIE L d W R AR S L), REMHD2-X_FHEEAL4-F L RR
# T B ( D-tert-butyl 2-phthalimidoxy-4-methylpentanoate, 4£4&-#1) &4 MAk
3% X #KkYang et al., J. Org. Chem, 2001, 66, 7303-73125Fi& . & 1h & &4 ah
B4k, @BidvA F4k4BRAE: mp.92-93°C; [a]* b +77.0° (¢ 1.01, CHCL); '"H NMR
(300 MHz, CDCl;) 6 7.85-7.81 (m, 2H), 7.78-7.74 (m, 2H), 4.74 (dd, J = 8.5, 5.4 Hz,
1H), 2.05-1.91 (m, 2H), 1.72~1.63 (m, 1H), 1.46 (s, 9H), 1.07 (d, J = 6.3 Hz, 3H),
1.00 (d, J = 6.3 Hz, 3H); °C NMR (75 MHz, CDCL;) & 169.13, 163.21, 134.50,
128.87, 123.53, 84.74, 83.39, 39.89, 27.82, 24.47, 22.90, 21.96; IR (CHCL) 3032,
1793, 1738 cm™'; LRMS (EJ, 70 ev) m/z 333 (M,1), 278 (6), 232 (17), 164 (15), 148
(100); HRMS (EI), /A -FCisHxNOs (M"): 3+ H44333.1576, ®)E14333.1573.

@4 %1 (2.00g, 6.0 mmol) 7 CH;OH (20 mL) ¥ ﬂ@i%"-i&‘l’ﬁu)\
NH,NH,H,0 (900 mg, 18.0 mmol). ' EFR G ERR T4, EEB TR
K250 E, RERGHRFTAZRE. BEAAWMWETFCHCLY, A%
NaHCO; Bk, REML K. HIER L KABMIITT IR, RERSE,
BRHER (KEH2) PAR_TEBMGREY, HREBRY. HREYD
FiRATiE— F by e ALEP L2 A T T @ 89 BRARBRR L .

BRARBEER L . ERASNT @GAH KRS W2 89 AL P hn AFF 8K/ 0%
CH,Cl, (80 mL), R/EHA1-#ZK-7-8 A FIH =" (HOAt, 2.11 g, 15.6 mmol).
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B} R —F &8 (498mg, 3.0mmol). = ZH(0.83 mL, 6.0 mmol), REImMAL-TE
3-(3- =V R2A-RAR ) B = BE(EDCI, 5.35 g, 18.0 mmol). 3R, A CH,CL
R AL RAY . AMERS%NaHCO ik ok, KRB AL KABETE, K
4. MR A N RA L, 152132 g (82%IE )G E#N, HEER
. EHP) BT THIBAIE: mp. 57-59 °C; [a)*’p+78.1° (c0.50, CHCL;); 'H
NMR (300 MHz, CDCl) & 9.86 (br, 2H), 8.14 (t, J = 1.5 Hz, 1H), 7.90 (dd, J = 7.8,
1.5 Hz, 2H), 7.48 (t,J="7.8 Hz, 1H), 4.53 (dd, J = 9.0, 4.2 Hz, 2H), 2.01-1.92 (m, 2H),
1.77-1.68 (m, 2H), 1.60-1.51 (m, 2H), 1.46 (s, 18H), 1.02 (d, /= 6.5 Hz, 12H), 0.96
(d, J = 6.5 Hz, 6H); >C NMR (75 MHz, CDCl) & 171.80, 164.58, 132.18, 130.41,
128.91, 125.58, 82.37, 82. 17 39.86, 27.97, 24.60, 23.18, 23.01, 21.79; IR (CHCL)
3403, 3019, 1730, 1688 cm™; LRMS (EI, 20 eV) m/z 536 (M"); HRMS (EL, 20 V),
JA F CosHaaN2Og (M"): 3+ F48536.3098, &8 536.3078.

% 45269 41 &
AU G s O,
FAEH 1 1 3
HIN\/k
EDS,L ,éPN /k/n/wb\ n\gﬁ\gﬂ o/\n/
A 2
% 4B

AR4E L@ R EBE S EEF2. ETET, AiEHE® E#4)1(537mg, 1.0
mmol) £ CH,Cl, (5 mL) ¥ #50& F ) A AF AR CF;,COOH (SmL). AE R
FTHHKYIDEE, RERAMBFTAZRE., Rethh T REFTHRLH,
R BB B3, AHERIK, X8 ERKAEM TRBIL,

ERAAT G2A XKW A I RALT Im A\ H7 & 486 CH,Cl, (50 mL),
K& mAHOAL (354 mg, 2.6 mmol). # T (0.21mL, 2.1mmol ), R /EmAEDCI

(891 mg, 3.0 mmol). LR, ACHLLAHABRELRSY. AMNEMS%
NaHCO;Ae #h Kk, REMAKABREA TR, RE. MbRYANEREE LA
1%, 152)492 mg (2% &) 5234412, H & & B4R, FHA21E A T RIBEAIE:
m.p. 176-178 °C; [o]*°p +67.3° (¢ 0.50, CHCls); "H NMR (600 MHz, CDCl;) § 10.43
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(s, 2H), 8.12 (s, 1H), 8.07 (t,J = 5.7 Hz, 2H), 8.04 (d, /= 7.8 Hz, 2H), 7.57 (t, J="7.8
Hz, 1H) , 4.40 (dd, J = 9.5, 3.4 Hz, 2H), 3.05-3.01 (m, 2H), 2.91-2.88 (m, 2H),
1.86-1.62 (m, 8H), 0.92 (d, J= 6.6 Hz, 12H), 0.84 (d, /= 6.7 Hz, 6H), 0.78 (d, /= 6.7
Hz, 6H); *C NMR (75 MHz, CDCk) & 171.89, 166.14, 131.97, 131.30, 129.69,
124.93, 85.60, 46.69, 41.15, 28.29, 24.85, 23.18, 21.81, 20.04, 19.99; IR (CHCl;)
3332, 3185, 1663 cm™'; LRMS (EI 20 eV) m/z 534 (M"); HRMS (EI, 20 V), AT
C,sHagN4Og (MY): 3+ 485343417, ) F18.534.3435,

= #6,45)3 69 %) &
FoTUoUEeUSEe Y v ¥ ¥o¥
[u) (o] o] (o] Q
EHH 1 o 3
CH,Cly ) 0 0 0
g4 3 B8 C

)36 ) S ARIE L@ B EACHAT, HHERAEFPGHBEBEM, BT
Je R TR h BB, LA BALERRY, RHEH3E A T HIERAE:
[0)®p +34.5° (¢ 1.00, CHCL); 'H NMR (400 MHz, CDCk) 5 11.32 (s, 2H), 8.28 (br,
2H), 8.19 (s, 1H), 8.05 (d, J = 7.5 Hz, 2H), 7.52 (t, J = 7.5 Hz, 1H) , 4.38 (br, 2H),
3.13-3.02 (m, 4H), 1.82 (m, 2H), 1.65-1.55 (m, 4H), 1.42 (br, 4H), 1.35-1.25 (m, 28H),
0.89-0.85 (m, 18H); '*C NMR (100 MHz, CDCl3) § 172.30, 165.91,132.05, 131.29,
129.37, 124.98, 85.31, 41.17,39.47, 31.89, 29.55, 29.53, 29.30, 29.12, 26.91, 24.73,
23.18, 22.67, 21.79, 14.10; IR (CHCl;) 3446, 1662 cm™; LRMS (FAB) m/z 704
(M",1); HRMS (FAB), A F C40H7;N,Os (M",1): #+ F-48703.5374, R E48703.5354.

R |44 H) &
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A
¢L N\(©\gu /ko A Ho? Nxﬁyﬁ o
YR e YT Y

EAEH 1
ekl oM 3
HyNCyHay H H /‘\
EDCH, HOAt Can’N 0” N 0/\[rN\Cqus
CH,Ct, [s]
EHp) 4
#4RD

RAGIA 6 B EARIE L& 09I R DIAT, 5 41E RHRF2GHEEBEM, BT
A TERRRY T OB, RSB EBRY, FHRFIEIATHRER
AE: [0]*°p+52.2° (c 1.00, CHCl); 'H NMR (400 MHz, CDCk) & 10.97 (s, 2H), 8.15
(br, 3H), 8.05 (d, J= 7.8 Hz, 2H), 7.53 (t, /= 7.8 Hz, 1H) , 4.36 (dd, J=9.1, 3.7 Hz,
2H), 3.16-3.06 (m, 4H), 1.80 (m, 2H), 1.65-1.55 (m, 4H), 1.43 (br, 4H), 1.25-1.17 (m,
44H), 0.89-0.85 (m, 18H); >C NMR (100 MHz, CDCl3) & 171.96, 165.92, 132.00,
131.26,129.43, 124.93, 85.38, 41.07, 39.39, 31.89, 29.67, 29.64, 29.59, 29.53, 29.33,
29.27,29.14, 26.89, 24.72, 23.12, 22.66, 21.77, 14.08; IR (CHCl;) 3441, 3342, 1662
cm™'; LRMS (FAB) m/z 816 (M* 1); HRMS (FAB), M -FCasHg/NsOg (M',1): it
186815.6626, M F1£815.6610.,

% 36450509 $ &
H H /'\ TFA H H /k
XO?\O,NXQ\{N\O/YO m’ HO?\O'NW(QTN'OI\KOH
(o) 0o (0]
FH4) 1 o4 3
_HNCygHyy ¢
Boé.;l{:ctgm CysHyy” o’ﬁr “CieHsy
%&w;s
#%-4XE

RS H &R L@ R KERLT, HHEREFGBEBEM, BT
FF TR TN\, RS, B HE EEWK., R3HEH)5:E 0L THIERAE:
m.p. 88-90 °C; [a]*°p +43.9" (¢ 1.00, CHCL); '"H NMR (300 MHz, CDCl;) § 11.11 (s,
2H), 8.18 (br, 3H), 8.05 (d,J=7.7 Hz, 2H), 7.55 (t, /= 7.7 Hz, 1H), 4.36 (dd, J = 8.8,
3.4 Hz, 2H), 3.15-3.05 (m, 4H), 1.80 (m, 2H), 1.65-1.54 (m, 4H), 1.41 (br, 4H),
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1.30-1.16 (m, 60H), 0.89-0.84 (m, 18H); °C NMR (75 MHz, CDCl;) & 172.03,
165.89, 131.98, 129.37, 124.98, 85.31, 41.06, 39.39, 31.89, 29.69, 29.60, 29.53, 29.33,
29.28,29.12, 26.88, 24.68, 23.12, 22.56, 21.74, 14.08; IR (CHC);) 3444, 3345, 1662
cm™'; LRMS (FAB) m/z 928 (M'1); HRMS (MALDI), A FCseHy02N4Og (M + Na):
+ H45927.4323, ) -E14949.7678.

31689 4 &
) OH
( ‘i CH1CI ( (il/ EDC% g‘om ’Y
e 1 e 4 4&/\%

NHNHyHO o HOOC )\’)7;\
McOH : L Y

CH,Cl,, BN Stz&{il y
feidh 6 .

L6 R ERIE LB HBEF, ETRT, REHECNLESH (1.00g,
3.0 mmol)/£CH,Cl, (10 mL) ¥ 495 & ¥ > s Ae N F 44 4§ CF3COOH (10 mL).
ATRTHIERYINNE, RERSMHRITAZRE. AehETERETH
Kk, BESH4, HOERKR, ZOERAKAEATT V.

BERART QA H X ARAA B4R BRAT Ae N\ H78F R 4869 CH.CL, (80 mL),
K& Ae AHOAL (530 mg, 3.9 mmol). T % (0.32 ml, 3.15mmol ), /& #= AEDCI
(134 g, 4.5 mmol). WHTRE, FACHCLAHHEE RAW. A WEMS5%H
NaHCOs# g Kk ik, RE M LKABRET R, REF2)14%5(0.99g,99% ),
HOEBRKR, BEATT—FRE, AFHATH—T 64k,

#4644 54 CH;,0H (10 mL) ¥ & & ¥ #m ANH,NH,'H,0 (450 mg, 9.0
mmol). I'NEFEFRGERR L, AERTRUEXRY25IHE, REREY
HATAERGE . WHARAWETCHLCLY, A5%NaHCO; e BA, REM Kk,
HAET KRB AT T IR, REKRE, S HoM4ARR_T BLb o)
o4, ARERRY. WRAYRBTH—F LB LR AT T —F KA.

R AT A 2H K AKALAH 68 JBHR T Am A H7 & 48 ¢ CH,C, (50 mL),
G ImAHOAt (530 mg, 3.9 mmol). K F & (366 mg,3.0 mmol). =T/ (0.41
ml, 3.0mmol), &EMAEDCI (1.34 g 4.5mmol). #HiLRE, ACHCLH
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B RAY . HAERS5% NaHCO:Ae 2 K3k, R/E A RKARBMEET IR, RE,

R R A A FAL il shA, FEIRAHI6(832mg, 86%), AH@EBK. Kk
)68 T VA T #IBAAE: m.p. 130-132 °C; [a]*’p +31.7° (¢ 1.00, CHCL); 'H NMR
(400 MHz, CDCl) & 9.98 (br, 1H), 8.21 (br, 1H), 7.75 (d, /= 7.5 Hz, 2H), 7.52 (t,J =
7.3 Hz, 1H), 7.52 (t, J="7.6 Hz, 2H), 4.40 (dd, J = 9.4, 3.8 Hz, 1H), 3.13-2.97 (m, 2H),
1.85-1.61 (m, 4H), 0.92—0.85 (m, 12H); >C NMR (75 MHz, CDCl3) 3 171.94, 167.74,
132.41, 131.01, 128.65, 127.27, 85.40,46.61,40.97, 28.32,24.71,23.19, 21.62, 20.06,
19.88; IR (CHCls) 3345, 1659 cm™; LRMS (E, 20 eV) m/z 307 (M",1); HRMS (EI,

20 eV), A FCi7HasN,05 (MY): 3t F-48306.1943, RIE48306.1923.

52 364507 64 %) &
? 0
NH;NH,.H,0 _
@‘Mﬁl}, eor NN
(o]
HZ- R 1o4h 6

CH,Cly, B,N 0 0 0 )

.

536450704 ) EARIE LB R KGHAT. @A Y5 (332 mg, 1 mmol) &
CH;OH (10 mL) ¥ #4385% ¥ #n ANH,NH; H,0 (150 mg, 3.0 mmol). 1) E, A
AN ERREL., ETRTRIEXL2SIHE, RERSHRTATRE. &
AETFCH,CLY, H5%NaHCO: MK, RERMEKE, AVERLKHEL
MBATFIR, RERS, BN HeRAFE_TBMOREY, ARERRK
4. hiRAYRBATH —F M ZRA T T IR,

EREAAT, AISH RKALAE-H 66 BT A #7 & K48 ¢ CH,Cl, (50 mL),
K B AHOAt (177 mg, 1.3 mmol ). *H%2-2,6 =B (366 mg,0.5 mmol). =
B (0.14ml, 1.0 mmol), EEMAEDCI (447 mg, 1.5 mmol). HHFLTRE,
) CH,CL# A% B %A H . A AUE A 5% NaHCO: e K %, R/ A RKABE
FHE, R, bR A A RAREEHAAL, F2)REHRT (214mg, 80%), HAE
6 Bk, LHARATRDATRIEEME: mp. 175-177 °C; [0)*p +117.2° (c 0.50,
CHCL); 'H NMR (300 MHz, CDCls) 5 11.97 (s, 2H), 8.31 (d,/=7.8 Hz, 2H), 8.20 (1,
J=5.7Hz, 2H), 8.10 (t,J = 7.8 Hz, 1H), 4.41 (dd, J = 8.6, 4.2 Hz, 2H), 3.05-2.98 (m,
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4H), 1.81-1.60 (m, 8H), 0.90-0.78 (m, 24H); '>°C NMR (75 MHz, CDCl;) § 171.73,
162.30,147.51, 139.20, 125.59, 85.30, 46.68, 41.12, 28.16,24.65,23.03,21.97, 19.99,
19.95; IR (CHCl;) 3321, 1673 cm™'; LRMS (EI, 20 eV) m/z 535 (M"); HRMS (EI, 20
eV), T CorHysNsOg (M"): 3+ F-48535.3370, #|-&E1H535.3371.,

%3484 #) &
Bocmx\/lkoﬂ % BocHN\/‘L TFA H;N\/‘(’)\N
EDCJ, HOAt H H/\'/ CH.Cl, H/\l/
T LT e
&adh 1 &A% 8 a4 9
HOOC
EDCl, HOAt ji;f \H/©T \J\E/Y
Cﬂgcleth
641 8
%45 H

R A8 ) B ARE L@ B EHRST, ARAATENRT AHE-L-T
£8 (b WT) BT H 6t R M HCHCL (S0mL) ¥, AR BEmAHOAL(530 mg, 3.9
mmol). F T (0.32ml, 3.15mmol), &/ AEDCI(1.34 g, 4.5 mmol), ##
FRE, FACH,CLEEF R AW . HHERS%HYNaHCO; fodh Kikik, RE
A R K B LET R, REFE)A48 (851mg, 99% ), A& E Bk, BEHEMT
FT—HEE, LEi#FHE—T L.

AETRT, AEHEAKESHSAECHCL (5 mL)P BRI S I NFHRR
¥ CF;COOH (5 mL). AEBTHIXAINGE, B RASNBATAZRE,
KAWETFCHCLY, MK,COsikk (pH=2) ARk, KRB M RKARHA
TR, REDINEBBRALY, HOEBRK, EREATT—FRAE.

ERART A 2H ARSI B F Ae A7 & 48 &) CH,Cl, (50 mL),
%K EmAHOAt (530 mg,3.9mmol). RIAR=F& (249mg,1.5mmol). =Tk
(0.41 ml, 3.0 mmol ), 3& /& AEDCI ( 1.34 g, 4.5 mmol). ##F L &S, ACHCL,
AR RAY, HAERS%NaHCO: A Kok, KRB ARKARBETR, R
w2 kR A R AR €Ak, 53] 26518 (617 mg, 82%), A& EEBK,
LA It A FAIBEAAE: mp. 240-242 °C; [0)p32.1° (¢ 1.00, CHCL); 'H
NMR (500 MHz, CDCly) & 8.20 (s, 1H), 7.92 (d, /= 7.8 Hz 2H), 7.48 (t,/ =7.8 Hz,
1H), 7.09 (d, J = 8.2 Hz, 2H), 6.35 (t, J = 5.8 Hz, 2H), 4.65 (m, 2H), 3.15-3.10 (m,
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2H), 3.05-3.00 (m, 2H), 1.81-1.69 (m, 8H), 0.97 (d, /= 6.7 Hz, 12H), 0.90 (d,/=6.7
Hz, 12H); *C NMR (125 MHz, CDCL) & 172.01, 166.53, 134.19, 130.47, 128.98,
125.53, 52.48, 46.94, 41.27, 28.45, 24.93, 22.86, 22.31, 20.08, 20.06; IR (CHCL)
3400, 1653 cm™'; LRMS (EI, 20 e¢V) m/z 503 (M"); HRMS (EJ, 20 eV), A F
CasHisN4O4 (M™): 31 F4E502.3519, ) -E44502.3486.

52 #4594 %) &
0
BN Ky 2% wo A, H’”\/k HO\iN
H,S0, H EDCI, HOAt H
b yotEE Y
e 10 ot 11 a1

HOOC COOH
EDCI, HOAt
CH,Cl;, E;N Y\
?ﬁw9

R )90 ) FARE L@ W&&h& 7. m%\?h‘ L-7% 288 (1L4-410) (787
mg,6.0mmol)#) 100mL B & FEHLF 49 7K( 22mL ) F , > & b N IR FEL( 0.48mL ).
¥NaNO,(1.24 g, 18 mmol JE/K (40mL ) ¥ #)a kB TR R-FEFH N, &
IR AR RS REFRILSC, AOCTHIEVINNE, HALRSNE
BRETE, RESERF 1IN, ZHRACRLEER, ANEMLKEE,
RGP R IKARBRAETIR . A WIENBEL T4, RERIRMEGEF EBRDY,
A, RERATFFT—FRE,

ERAST Q4 H KRS 11869 Beia F An N3 8¢ %48 69 CH,Cl, (50 mL),
RGN HOAL(1.06 g,7.8 mmol ). # T # (0.63 ml, 6.3 mmol ), 3/ AEDCI

(2.68 g, 9.0 mmol)., HHiLRE, ACHCLAHBER L RAEM. HAERS%H
NaHCO;Fe#h Kbk, REA A KAMBMETIR, REFILESMI2, HHEE
h, HERATT—IRE, AFHFTH—F oL,

ERAST B 4A TARACAH 1264 Bt F A\ H7 & 48 49 CH,C, (50 mL),
R JEHmANHOAt (1.06 g,7.8 mmol ). 7] KX = & (500 mg,3 mmol ). = Tz (0.82
ml, 6.0 mmol), &/EAAEDCI (2.68g,9.0 mmol). #t#iT&E, A CH,CLF
BRELRAY . AR S%NaHCO:Ae KB, RE MR KABEET R, K
4. A RH A A KA Gl sAL, FE) KA (1.02 g, 68%), K@ EEK,
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%2 4)9i8 1A F 4B ALE: mp. 137-139 °C; [a)*p +22.6° (¢ 1.00, CHCL); 'H
NMR (400 MHz, CDCL) 5 8.74 (t, J = 1.6 Hz, 1H), 8.32 (dd, J = 7.8, 1.7 Hz, 2H),
7.63 (t,J="7.8 Hz, 1H), 6.06 (t,J = 5.7 Hz, 2H), 5.43 (dd, /= 9.4, 3.9 Hz, 2H), 3.11 (1,
J = 6.6 Hz, 4H), 1.96-1.75 (m, 8H) 1.00-0.97 (m, 12H), 0.90-0.87 (m, 12H); "°C
NMR (100 MHz, CDCl;) & 169.78, 164.66, 134.48, 130.85, 130.08, 129.20, 74.03,
46.50, 40.78, 28.45, 24.73, 23.13, 21.81, 19.94; IR (CHCl;) 3450, 1729, 1679 cm™;
LRMS (EI 20 eV) m/z 504 (M"); HRMS (EI, 20 eV), i FC2sHauN,06 (M"): 3+ J
16504.3199, M-EEL504.3199.

RG22 B R G &

HOOC” C ~COOH )\,H/IW;L j‘/©\'rH £ H\)\
N. N
EDCI, HOAt 0 I

CH,Cly, EtN 0 0

F28] -

L2695 BARE LB R EIAT, B RAEPTHEEGERM, BT e
26 HRBARAMNRK T, 2B RHHI2H G EBR, B THERAE:
m.p. 176-178 °C; [0]p (deg cm® g” dm™) +67.3° (¢ = 0.01 g em™ £CHCL¥); 'H
-NMR (600 MHz, CDCl3) & 10.43 ppm (s, 2H), 8.12 (s, 1H), 8.07 (t, /= 5.7 Hz, 2H),
8.04 (d, J = 7.8 Hz, 2H), 7.57 (t, J = 7.8 Hz, 1H) , 4.40 (dd, J = 9.5, 3.4 Hz, 2H),
3.05-3.01 (m, 2H), 2.91-2.88 (m, 2H), 1.86-1.62 (m, 8H), 0.92 (d, /= 6.6 Hz, 12H),
0.84 (d, J = 6.7 Hz, 6H), 0.78 (d, J = 6.7 Hz, 6H); >C-NMR (75 MHz, CDCL;) &
171.89, 166.14, 131.97, 131.30, 129.69, 124. 93 85 60, 46.69, 41.15, 28 29 24 85,
23.18, 21.81, 20.04, 19.99; IR (CHCL) 3,332 cm™, 3,185, 1,663 (C=0) cm™'; LRMS
(EL, 20 eV) m/z 534 (M"); HRMS (EI, 20 eV) (m/z):[M'] CasHsN4Os, ﬁﬁ{ﬁ
534.3417; ®)-E18.534.3435,

£ #645) 10469 %) &
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& o3 6
5“1’3——‘1’&
g

&K

RHAH) 10 094 E5ARIE L@ a9 38K K #47, @444 5 (332 mg, 1 mmol)£
CH,Cl, (10 mL) ¥ #9353 ¥ 7w A\ NH,NH,-H,0 (150 mg, 3.0 mmol). 1/ 8 /55 %)

CREEAE, EERTHRIEXY 25 M E, ¥RERSHBTATRE.
¥ EZAWMET CH,.CL ¥, A 5% NaHCO; sk A, REMEKK, FIEM
KRB ANBAT TR, KBRS, FENEY 6 AR _F BB 6 RAW, #
REdHRY. ZRAHRBATH— G R L2AT TR,

ERAAT G18H LKA 6 M RIT Ie\#7 8 Z 4849 CH,Cl, (50 mL),
REmAN HOAt (1-HE-7-BHR A} =, CAS 5 39968-33-7, 177 mg, 1.3
mmol) . AR _F& (83 mg,05mmol) « =T (041 ml, 1.0 mmol) , &
JE AN EDCI (447 mg, 1.5 mmol). ##HiTKE, A CH.CLABREREHY.
AMER 5% NaHCO; Fedh/Kikik, REAAKABETIR, RE., dRkY
AR &AL Gk, 12534 10 (107 mg, 40%), Héa & Bk, 5344 10
BT VA T 438 & 4E: "THNMR (300 MHz, DMSO-ds) & 12.03 (s, 2H), 8.24 (s, 2H),
7.82 (s, 4H), 4.38 (dd, J=8.5, 4.5 Hz, 2H), 2.96-2.90 (m, 4H), 1.83-1.50 (m, 8H), 0.98
(d, J= 6.5 Hz,6H) 0.93 (d, J= 6.5 Hz, 6H), 0.81 (d, J= 6.6 Hz, 6H), 0.79 (d, J= 6.6 Hz,
6H); PC NMR (75 MHz, DMSO-d;) 8 170.93, 164.99, 135.00, 127.79, 84.01, 46.25,
28.42,24.66, 23.47,22.47, 20.40, 20.16; LRMS (ESI) m/z 557 (M" + Na);

L HH) 116 %)%
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e

A
i S o4 6
0 NH
-z 0
X-1,3, 5-ZH B8R O MM
EDCI,HOAL TEA,CH,Cly
BB

A 1165 EAR4E L @R ELEIT. AAYS (332 mg, 1 mmol)E
CH,Cl, (10 mL) ¥ #4 #3%& ¥ #e ANH,NH,-H,0 (150 mg, 3.0 mmol). 1.8 /& A 2|
HERREE, ETRTHEXL250NE, BRERSH/TAZRE., ¥
HAMETFCHCLY, M5%NaHCO:#%u%RA, REMHEKE. AMERRK
ABAMATTIR, RERSE, RALAMMAR_TEMGRES, HALE
MR, FRAYFAATR— TR LR AT TR,

EREAAT QA LKA Y6 RALT he \H7 8% 4849 CH,CL, (50 mL),
REMAHOAL (1-24-7-BHEH =", 177 mg, 1.3 mmol ). K-123=R8K

(105 mg, 0.5 mmol ). =M (041 ml, 1.0 mmol), &EMAEDCI (=RT
¥, 447 mg, 1.5 mmol), HHEEE, ACHCLHEBERLREY., AMEM5%
NaHCO: A= #h K2k ik, REAAKMBETIR, KRE, mbRYHANELEEH
WAL, 133) 23411 (171mg, 45%), A& EEKR, EHH) 118 0 TR RIE:
'HNMR (400 MHz, DMSO-ds) 5 12.14 (s, 3H), 8.26 (s, 3H), 8.22 (s, 3H), 4.38 (dd, J=
8.4, 4.0 Hz, 3H), 3.00-2.89 (m, 6H), 1.85-1.51 (m, 12H), 0.98 (d, J= 6.5 Hz, 9H), 0.93
(d, J= 6.6 Hz, 9H), 0.81 (d, J= 7.0 Hzs 9H), 0.79 (d, J= 8.0 Hz, 9H); °C NMR (100
MHz, DMSO-dq) § 170.97, 164.43, 132.80, 129.45, 84.19, 46.25, 28.43,24.69,23 48,
22.42,20.40; LRMS (ESI) m/z 762 (M),

3645 127421364 ) &
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- ﬁ“f e, s Iy

A4 13 1adh 14
B =B _/k
EDCI,HOALTEA,CH,Cl, ’l\/n o’nmn‘o’:ﬁrn\)\
O (o]
RHEH) 12
A
PJIC,H, /k/“ ,H N\ H H \)\
YUY

% &M

52 3645) 12421364 4] 84k 48 L@ 69 % EMit4T. ®4E45 (332 mg, 1 mmol)
£ CH,ClL, (10 mL) % 89353 ¥ /e ANH,NH,-H,0 (150 mg, 3.0 mmol), 1 /EH
N ERRFEE, EERTHRHERG2SINE, AL RESHRTEZRE,
W KA ETF CHCLY, 5% NaHCOs Mk, KRB MKk, AMERL
KRBT T, RERE, BIALASYWAFFR_FTRMGREN, AL
6k Y . ERAWRATR—FHERF LA T T - RA.

ERAAT G4 K aKAL A 684 Beiti & e A HF & %48 49 CH,Cl; (50 mL),
8 & I AHOAL (1-24-7-& £ KA =, 177 mg, 1.3 mmol ). A =B (65 mg,
0.5 mmol). =k (0.41ml, 1.0mmol), &BEAANEDCI (=R T, 447 mg,
1.5 mmol ). L AE, ACHCLAE R RAEM,. A HEMS5%NaHCO: A= i
Kb, KB MARARBLETIR, KRE. HbRpAREEE R, F2IR
AH)12 (40mg, 16%), H @ EEK, EHH12@8 304 FHERAE: 'HNMR (300
MHz, CDCls) 8 10.60 (br, IH), 10.49 (br, IH), 8.07 (br, IH), 7.88 (br, IH), 6.88 (dt, J=
15.4, 6.9 Hz, IH), 5.89 (d, J= 15 Hz,IH ), 4.28 (d, J=5.2 Hz, 2H ), 3.1 1-2.97(m, 6H),
1.84-1.60(m, 8H), 0.95-0.87(m, 24H); *C NMR (100 MHz, CDCl;) § 171.97, 167.92,
13725, 123.45, 85.31, 85.22, 46.70, 46.66, 40.98, 28.34, 24.71, 23.16, 21.71, 20.07,
LRMS (ESI) m/z 521 (M* + Na).

¥ 52364712 (40 mg, 0.08 mmol)& A% £1 mL MeOHY¥ , 34 mg 10% Pd/Cse
NEAH T, REVERSHEETBRAKRENTALRFLIR, RERSHE
gLk, R, 153 £64113 (40 mg, quant), FAHEM 13T THER
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4E£: '"HNMR (300 MHz, CDCL) & 7.69 (br, 2H), 4.35 (dd, J= 8.6, 3.8 Hz, 2H ),
3.29-3.24 (m, 2H), 2.87-2.85 (m, 2H), 2.18-2.16 (m, 2H), 1.88-1.63 (m, 12H),
1.00-0.92 (m, 24H); *C NMR (75 MHz, CDCl;) § 172.72, 170.30, 86.21, 46.59,
40.77, 30.58, 28.44, 24.75, 23.04, 21.80, 20.71, 20.05; LRMS (ESI) m/z 523 (M" +
Na).

£ #45)14 18pH 3% 4435 547

R BB 6T REFP2HED BHFANBRATANFRE THER. ATR
AR BpHE X ZA FTE XA B FZMLNE T RAKGFTARM G577
%, BB FHRKAETH LKA HF: (a)Deng, G., Dewa, T. and Regen, S. L. J. Am.
Chem. Soc. 1996, 118, 8975; (b) Schlesinger, P. H., Ferdani, R., Liu, J., Pajewska, J.,
Pajewski, R., Saito, M., Shabany, H. and Gokel, G W. J. Am. Chem. Soc. 2002, 124,
1848; (c) Sidorov, V., Kotch, F. W., Abdrakhmanova, G., Mizani, R., Fettinger, J. C.
and Davis, J. T. J. Am. Chem. Soc. 2002, 124, 2267, (d) Sidorov, V., Kotch, F. W,
Kuebler, J. L., Lam, Y.-F. and Davis, J. T.J. Am. Chem. Soc. 2003, 125, 2840; vA & (¢)
Baumeister, B., Sakai, N. and Matile, S. Angew. Chem., Int. Ed. 2000, 39, 1955, Ff
A LR X BRAME A A E AR, Hldo, ELGATF, PEPNECL R A-uEe ¥ LR
W EFBARE ISR &R Y, ZEIFRTAOApHESA N A, 8-
-1,3,6-Z 5488 (HPTS, wth). 524995 B e pHAF B AR KA B TRt Am &
FMREFAAN, FA A, b TRBEREF AL FMEFRAANRIKE (T
SEH /M R OH7A B B 4435, YARH/ASM'/OH F) @3Eme]) . 2R B A7
LG XA E FiE, KOAETFHAERAERE FHRAANSREXELS
M e pHAR Fedf 4 #e 46 R .

EHRB2N-F 0 R B FBHA L2A100omeg K EEEE (LUV) X,
4oSidorov, V., Kotch, F. W., Abdrakhmanova, G, Mizani, R., Fettinger, J. C. and
Davis, J. T. J, Am. Chem. Soc. 2002, 124, 2267% ki, BSE -7/ 5%&H)25
BB e R BRI RSN BR A Rk, TENE, FRINANFHE
BEHIBEAGENAE Tiadl, LERBTAETERZARBRRE T
HBETHAFLBERR (FRB6) . HEAFHLERIBR, ERANaCIUIA
RS R, A RABAAKT AR R RLUVE RA KRB #HiEF k. XN
B R E R IRA A WIER, FARPAFRE FHEREHKE, BTIRTHR
T RAB2ZIL, T 1A R HI3-0L REKERNFAE FHLRE T
RS R Bt iE, B12RFR T £EM29, F#H4110-134TF R F A
S AETHAAE FHRRIKIE A NIE,
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)15

EHA)1SR T RAEF2GAS Y 5 BN SE T T A A B4R B
HAETFLRENYBELESR. AR MR ARTHEAZREEATE
FETRAEHRNRAEOAR, LH5HAME FHENF B THRAIE, £
BEAENE FHERE, EANBRETY G EHG)269:18 B R A AR
BAEAR, XA RAR LBHATRR, SR TR KA, AFHRG02M
N-FA-BERELEBHE (NMDG-Cl) BRTICRIFEM G LEB BN, Kad
S h54pS (B8), RUAEHKBI2TAA BILLS BN ARG EY, A
BT,

BFRBEAAREHERR LR S F SRR, B FaFEuerd
BRAFRENEFRAEATEILE, RITHORIEEE TR LGNS, &
RAEFLHAROETFTRAAEANE TAERALE TG, SRMBRTH
NMDG-Cli& s R AL4F(KCD B, AA KR D) &, F M R4 B, RTFZX
BBEFKEFARBEY, ELELAEHANTEAAMMERENLE, B
F i 1 4G FF A A (Po ) e 3 R BA B3E3R, BT H LA ©ERME T4 (B
8).

534016

R 16 R T A2/ M A BB A IR & 80 R 6438 et R
BT @k, 4R A mIAE B AT R RS & A2 EARE RS B a6 ( HEK293 )
A SEANEFO R0 A AN, HEK293 MM R R T £ B H£4 3
AR P, EDMEM P33, DMEMY 4 A4 10% FBS#»100 IU/ml# & %
G#70.1 mg/mlt B & . MMA3ITC, 5% CO/mBIZHA ¥ 35, % AEPCIE A
43 3% (HEKA Elektronik, Lambrecht/Pfalz, & B ) AR /E-EH MHEX T, W&
Pulse/PulseFit 8.7 (HEKA)S 45 4], it R4 @mERAE TRA. BAMER (&
L, 35MQ) AIRABER, ZLEARESHCsCl140. MgCL 1. HEPES 10.
EGTA 5. Na,ATP 5 (342mmol/L, /I CsOH#ApH 7.2). #&#%& 4% NaCl 140. CsCl5.
CaCl, 1. MgCl, 1. HEPES 10 (¥4&mmol/L, /1CsOH#pH 7.2). 4% [Ri&2|F
JeBRAFET, FART RERIE. SR O R A HiME. BERE R —R T AFME
70%, EAEARFEAOMY, PA20mV 3% & 340-802]+80 mV e & /& H-3K800 ms,
PR AT 64 8 L AR A2 SOkHZzIRAE, fESkHzit 7%, #k4% A PulseFit (HEKA) M4
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. stFHE @R ED) SH S0 aMRE W ZAF2GERNE, LRCE
FhARG T, AR ERAFLEETER (22-25C) T#AF

AESOnMEYEKIRE T, FEF)275|1 4 me v ie40A iiﬂsﬁn (B9), RHAR
B2 VAR A HEK 293 e by mAeiR ey 28 T35, F5h, 7l A0
AR B FHEW RN )44 - — FAABRIRSH K UH-2,20-Z 5B
3 (DIDS) A & T ALIEA Bl Z R AR T R44)27T b8 L4 FHEK 29340
TR REE FRERE S EEL R, R EEFLBROSRAE FidiE
694 7] AR NLIZ B b B, R R AL,

3417

A178F LAEGRQLESHEGRE FTHEZH, RARETHARHIKARE
T SPQA MG R AR P HATRE: .

B R ARty %)% 9P HL-a-BE N8 B s P A8R8 (EYPC, 91mg, 120 pmol) &
FCHCL/MeOHRA M ¥, BARABRETRL, BHGEREZAZNESFT
FR3 . BEREZE1.2mLAGE & A (200 mM NaNO;, 0.5 mM SPQ) ¥ 7K&244
it ERATET, %}?&i&ﬁs/\%mﬁz&&kiﬁi (RE, ERTHAK). K
3 EREARESR (ImL) AR TRTHEHE (B T0.1pmR KB BB HAT
S2VRHE, 5 k%‘—/i’:ﬂa/ﬁ:ﬁii/@ (LUV), T3 #2100 nm). BitH-FHE
&% (B4 Sephadex G-50, AZhAR: % i&B 20 mM NaNO;) #LUVE
X IE SXNE TP fk)")ﬂm&Bﬁ?%ﬁl%m%f& B8RRI 10 mM
(1B.52.100%49 f8 R ARSNRG AR F ),

F S —A kI, 100 pL R BSPQ# & (4R ) A 1.9mLER&RC (200
mM NaCl) #47 &%, AR RIT. #A K K360 nM, WEE)SPQ430 nm
&S . 51004V R, B id st ILARA20 pl 0.5 mM &9 #5269 THF &
", #RBI0FFTF.

%3418

% 3645) 18 277 2 641204 XA & Fh AR HAF . RG22 XH ERARLEHRTE
B11¥P. L XEaRKERKBEREFEETAETE,

HMBWKE: SR BRAPRLE LY HZ5H04x035x0.1 mma) FARA T
BBNE, A20°CTHA4T, RAMARFHH, 300 mmEFRLRE, A B
2% E MoK 384 (A =071073 A). HEBEWKERA2®KH T Mo, 1504
EEtE, aM3ESE H120 mm. KE 1004 B,
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AR BB [CsHas Ny Ogl; 20 F & =534.69, 4t 7 dh, C222,,a=7.7252) A,
b = 18.967(4) A, ¢ = 21.145(4) A, V = 3098.2(11) A®>, Z = 4, D, = 1.146 g
cm”, p(Mo-Ka) = 0.081 mm™, F(000) = 1160, T =253 K.

A1 R P26 AR o bk MAFAT

25X C2s Has Ng Os

2TE 534.69

B 253(2) K

¥ 0.71073 A

aaﬂw %\ % @‘}7‘7' a%

= B AR C222

%43 3072 a=7.7252) A =90°,
b=18.967(4) A =90°,
c=21.145(4) A = 90°,

HAR 3098.2(11) A3

Z 4

FE (HF4E) 1.146 Mg/m3

Bk A 3% 0.081 mm-!

F(000) 1160

sk R 0.4 x0.35x 0.1 mm3

HIBKEHW O LR 1.93%25.35°.

FRAFTL B 7<=h<=7, -21<=k<=21, -24<=l<=24

SR 0 B 7174

B & R 2039 [R(int) = 0.0498]

0 T A= 2535° 75.2 %

B CAR IE X

R T i F244EMR =K

b2 EIE R 2039/2 /185

F2iE4 0.969

RARIEHK [1>20(D)] R1=0.0497, wR2 =0.1217

REAE (FFA 3% ) R1=0.0707, wR2 = 0.1310

Yt s AN 1(2)

R KA 4% Fe 3L 0.36542-0.284 e.A-3
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o L BT RT, KL RHEFERBET SN GARNSY, ZSHT
A FHEEFRELEOMFEFEGE., RRARLAHITFATKRABRKEH
LHFERAITHRE, ER—FERFRAFELHFLERI TFRELAGEMEKEF
& RHIET— ARG THRTEREARLAGTA 7 &, A—EREFTEF,
Bk 8- MR T kT QIS AN R LEA RSN AT R, ERfbKHES
£, TRASMNAFT ERCIERER ERESREA RAGEMADRY
B, RN BT EGEAPEHRLGFE. B, AXAFHEFREMAS
REBIXQIEHEENLY., EERATAQHERAFTEATETREBLASYHEE
H X, Bi3E, KLABAGHERERRLARAFGE FiBiEA
L R AE AT IR E, K TRTUMEE A £k, —AREA
FBTABE B RMAE, ERVARBFEALARGER. FIMGRAEZRP
BB LEBENRLPGICE A WA R ERFEL,

ABLEA B IR 04 PT A 6 i Ao E A B RARS I AR A A, HAERE
B Bl — & A0 B R R E A PR A LR AR B I ANRIAER
AFE -, BHEB, ALAGATF A RBIEH) T AR 65 X7 T i
Wik, URBIRBRERBARAAR THRALA, LREZLEZGFEM. A5,
AEATRBEHBE LT RATERAERTERRFALAGATFAS, BitaTd
W RRM A MR, $AR%. SRS T ARBBAAR T AR A
BN, B, REPGMFRREREEENTEGRAZRGHATFEEA
WA LA B, B fe Bk, BREEH—EEEGFPREOE—EXTERL
AL B T AR B eI 7 N4 ®, ERAAXANLAA
T B RAX e 2 Fo h AE AT TR A, AR ARYE B AT 69 A MM 4 7T b o9 A =T
CANFATHEE,
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