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£ ¢ THR=

WE  LL4-JIRIRFN 5- CBRIR N ERL, Sharpless ANK RO [ R R BAER, 437 LA 6~7 2 [ B K 33.5%~54.6%
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Synthesis of Muricatacin and 6-Acetoxy-5-hexadecanolide
Isomers from Pent-4-ynoic Acid and Hex-5-ynoic Acid

Dong, Hongbo Yang, Mingyan Zhang, Xiaoteng Wang, Ming'an*
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Abstract The four isomers of 6-acetoxy-5-hexadecanolide and muricatacin were synthesized in 6~7 steps through pent-
4-ynoic acid and hex-5-ynoic acid as raw materials and Sharpless asymmetric dihydroxylation as the key step in overall yields
of 33.5%~54.6%. Their structures were confirmed by "H NMR, *C NMR, HR-ESI-MS data and X-ray diffraction. The abso-
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lute configuration of (—)-epi-muricatacin was also ascertained by X-ray diffraction analysis.
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Muricatacin /& McLaughlin 2N ¥ VM 7 75 R
VIR 7 7% K (Annona Muricata) )R- H1 43 5 B[ R 58
P, 3% 8 H R (4R,5R)FI(4S,58)-Muricatacin Y2 7
FIRIRAY). YF 209832, Muricatacin X 1R 2 g
S B AR A 3 A R B A — e i R iR E T,
HAF SR R R R B2 2 7. N T RIS
P B 47 (1) Muricatacin 25 #4504, 1R 2 ¥R 2 X
Muricatacin )45 BN 250 SUE EAT 1855, 91 g n
BRI B B S AN B, B R S A, IR
Pl A0 N B PN I A . (R ) A2 BT 1S 1Y Muricatacin
CER AT A BT RARP=“MIA 5. Murcia 252
HEAT T 4538, [F Muricatacin 2 & e 4 FE 2
24 B3 7 1 A T 2 T o i 4,

6- LI I /N TR BE R -5- P i S Laurence 51 A%
FRIE 7 FN T JE 0 B 1 IR €4 PR IS (Culex pipiens fa-
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tigans) ¥ SR ERZRTH W) h 4y B8 I LA P2 BR 5 (5 2
RINRERIRER =W, Ttsuo 5P T 1%51 (5 R RIL
PR AL, R TR I 4 A AR IS T 9 (SR,68) >
(5S,6R)>(5R,6R)>(55.6S). Pickett 211 515 [ ZE R
VIR O ERLE R T 4 DS RRER S, R
TR0 (SR,68) 5 F 1A 55 51— (1) (SR,68) 5 K4 /A ¥4 £ AH
[F) B 5 PR AR 2 H e A RS e R M. Mao
SEUIRGE 7 R £ SR SR 45 A 28 11 (CquiOBP 1) 5 1%
GRRGSEMNGRARE, % T HMROL R, Huang
RS UL G 573 112 5 o 4y T3 1154 (ED)
(¥ 7 068 M AE B 3R 5 AR 45 A & 11 (CquiOBP 1) (¥4 .
VERIEAT TUR AR, KB T4 5E 1) CquiOBP1 & [
M &, (5R,65)-6- 2. M0k 58 5+ 7S B ot R - 5- PA) T 1) e 11 52
M A U R SEAGKERNGE S REREERE
EOKHISZI. 2013 4, Zheng ZEPVHIH 4> 13 1% (Cp-
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HMD) 5 737 % 2 (1 77 201 58 1 (5R,68)-6- £t 5 5+
NEREERR-5- B S5 CquiOBP1 A4 & )5, P pH Xt
AR A VIR R LR 52, F AR pH 22
IR Asp 66-Asp70, Glul05-Asn102 2 [A] A, S8
AGRIE LR, MM AR (SR,68)-6- £, Tk 48 F 75 B ot
fiz-5-W G5 CquiOBP1 & 145 & 75 K.

Muricatacin. 6- Bt 458 IS 17 Bk e R -5- P i S HAr
EMERE DEE R CIRIE T 2448, Tt
FAXI R A b 2 F IR T, RS ERK. il
FIEMRECR T R ZFAEZ . BRI EA R, B
Murcia ZEP06F HEAT TS GE AN, 3Tk SO R A i 2
RIEIY. T IFE Muricatacin F1 6- ZBEE IR ANBRR
TR-5-NBREAMY R, R3Sl 17 LA 4-J0 ke
1% 4 J5UBLE 1 (+)-Muricatacin A1(+)-epi-Muricatacin f
J7EMRL R LL 5-CURBEA FR A R 6- LB I B
BEBR-5- N 4 DML AR BRI AN, e Rl B as A
B SOOI R, LA 4- TR AN 5- OB 9 5k, 4331
PL6~7 5 M4 T Muricatacin Al 6- ZEFEFE+ 7SR
FEIR-5-W BRI A8 4 AN SISk, SR B,
FriE it X5 AT HHIE R T (—)-epi-Muricatacin 1405 1)
B, AR SCRRIE X — B T 4

OH OH
O 0 Oo__o
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Figure 1 Structures of muricatacin and 6-acetoxy-5-hexadeca-
nolide isomers

1 #R51t8
1.1 BEHRUEMNERRETEENTRE

v [ Rl 2E B A B AR T T DARTHROE T KB
FRBE A JERL, LA Sharpless ASX FRIFSEALFN Wittig N A)
R TET 10~11 P RMNA R 6- LB 1 7Skt
FR-5- BB 4 AL SRR ERFIF Sharpless A
POR IO 2 X s Sl 7 N O 717 = W Sl A e 54
Muricatacin 2 6- 21585 7S BREEER-5- N g S A4 744
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REHE AR 2 M. FERT S PR DL 4- BB R M 5
BERL B S — 22 AN RRIR A SR S5 A T 3 S AL AT =
T T E NI R AR R SO P IR, Jlad
6 LN AR T (+)-epi-Muricatacin, F§4: Mitsunobu /%
NLxF C-5 Wby B HEAT 8 8 OOF K A T
(+)-Muricatacin, {H&iBid It 7k RGeS A SLAR T
PP, EATREICE AT 26.9%F1 17.8%. LL 5-CUbkEE
R ERF DL R S — 2 AN BRI A R A5 3L )\ P R DA
33.5% 1SR A T (5S,6R)-6- £ Tk 48 FE 75 Bk i P -
5-PiE, dE— Pl it H A TE Sharpless ASXFRAUEHEAY,
%M T 55 AD-mix-o f1 AD-mix-p [N 15 #(5R,6R)
F(58,68) A SLAK TR AA, [FIFEZ Mitsunobu J 874}
C-6 MBS AT BN L TR KM= 06 HU(5S,6R)FI(SR,68)
ANSEARSFRER, EN1GE 9~11 25 ML 16.5%~21.2%
LSRG T 6- SBESAE:+ 7N B b IR -5- A i ) P A~
STAR SRR, FRIT Hurem Z51PMHE R T — AR TT
W, REEPIRITH 1A B A AL A X FRIR S AL - N iR
IR, LA BRIV 3RAG 5 R IR =M 5ok ) Y AR [ 1) S
PR (+)-Muricatacin DL & (5S,6R)F1(5R,65)-6- Z. T 5 FE
TONBREERR-5- IR TR 2L 8 AP A 12 40 8, BSCRAG. A
TR G OV B A AR R, AT BB DL T E
GIAFH] 4-SORBRAN 5- COBRER A B bk ) 28 A B bR R S IR,
AL IR R R # cis-F1 trans-4-1 )AL BE LA
K cis-M trans-5-+ NG R BE, FFREHEATS S
AD-mix-a 1 AD-mix-8 <% K& & Muricatacin 1 6-7,
P S 7S IR GE R -5 - A T 1) ST AR S A 1A

e IR LT L SR 4-SRER A 5-
ORI A JERL, RS TR A% —78 CHY THF
7N R BRI Jie (HMPA) IS 7 A R b, DT ZR BN, 7
5 AR IE A B ARAR TR 28 b s SR (1 i 45 4-+
LA 5+ 7N IR, SRJE AlAT143 il g4 5 3 Lindlar
AR AR E B R JH A B cis-F trans-4-1+L
IR LR LA K cis-F trans-5-+ 7N R 288, cis-4-+-B4
IR RN cis-5- T NM R L BE 43 7l 5 AD-mix-o Fll
AD-mix-f £ Sharpless AXFFRXUERFAL 25 A S S
Hh A B T (4S,5R) FI(4R,55)-4,5- 3 5+ L R 4B VA
(58,6R)F1(5R,65)-5,6- —f2F 1 /NIR LB, [RIFEJTE LA
trans-4-+ LI R CBR AN trans-5-F NIHR LBRE T
(4R,5R)F1(45,55)-4,5- —F2 F:+ L& £l L S (5R,6R)
(55,65)-5,6- 2 FA/NER A BE. ARG AMAILERRYE &R
KA EIR, 4,5- 5 1-EIRM 4 DILAR R RAEXS
R RR AL T B ST TE A R 15 2 &)
(+)-Muricatacin, (4 )-epi-Muricatacin, (—)-Muricatacin
HI(—)-epi-Muricatacin; [FFf 5,6- —F2 A 7SERI 4 A7
A S AE AR T HY R B IR ) AL S B SR A T8 B R A5
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AT 6-FF T ISRIEIR-5- N BRI 1) 4 /N SLAK S
i, SR JEMATTE DMAP AL T 5 Ac,O AR LR
fig, B3 E(5R,6R)-, (55,65)-, (5R,6S)-H1(5S,6R)-6-Z.F
3L T /N T B8 R -5- Y T (Scheme 1), 55 T SCAH LA,
(+)-epi-Muricatacin L TZE A 26.9% 52 5 2] 46.6%.
(+)-Muricatacin #i#/> T P S SRS A 17.8% 5 =1 2]
33.5%. Ti(—)-Muricatacin f1(—)-epi-Muricatacin [/ LU
RIT AN 38.7%F1 54.6%; 1M 6- LI AL+ 7S bEER-5-
PB4 D SLAR R A BN 9~11 B4Rk 3] 7 25,
S 16.5%~21.2%18 = 2] 35.7%~38.6%. iXLksh
UL Sharpless ASXFHRBFEHEAL AT LA [F] B 72 X0 BB -
SINFAFE AR B Z AR F AR, S — 2 AR

\WCOzH

n-BuLi, RBr R

thenr.t., 12 h 3a, 3b

Red-Al

RWC0202H5 Ether,
5a, 5b
AD-mix-a AD-mix-f
0°C,65h 0°C,65h

N
X CO,H
THF/HMPA, -78°C, 2 h\k’)f\/ 21 14,804, 5h

-40°C

RS A B A BT DA JR] B 7 R OB R b 5] N AN T
HMESE R R 1~2 iR ik, 1E# e
RUEE B b DL SR — 2 AN X AR IR A S R 5 N PR ASTF 1 R
OIS B P SEARE R EIR 22, 1X 51% ) N I ALEE &
—3#9, A Sharpless ANXIHRXNFEFEAL B A B BAL .

B SCRR[ 161 4738 i (+)-Muricatacin [ B &
PRZER, A e A SRS RGE. T IEA
HERI SN, RS 5 R 4T 1)(—)-epi-Muricatacin
(AA)TEIE Ol P B R BIRF G BRI, EH Cu 1)
Ko SHERIHATRTI 04T, FENTACE DI db ik 45 0 JF i@ i
Flack BAl-7-(F=0.12) LA 0B /N T 0.5, i g 4 0f kg Y
(4R.,5S), HmRLsumE 2 Frs.

\W\/C0202H5

4a, 4b
Lindlar, H,
R Hexane, r.t.

N~ CO,CHs
6a, 6b

AD-mix-a
0°C,65h

C,HsOH R
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0°C,65h

-|O

W W
R COzC2H5 R COZCZHs i C02C2H5 RWCOzCsz

OH 7a,7b
8a 8b
1) NaOH, 50°C 1) NaOH, 50°C
2) TsOH, CH,Cly, r.t. 2) TsOH, CH,Cly, rit.
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n n
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/'\EHT R%ﬁf
n
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ACzo ACzo
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H OAc OAc
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Scheme 1 Synthetic route of title compounds

B2 (—)-epi-Muricatacin (1) AL
Figure 2 The X-ray structure of (—)-epi-muricatacin (1d)
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2 SRS

21 UHF5EH

Yanagimoto & T} sUAX (il FE 1T R &L IE); Bruker
DPX 300 MHz ¥ i 36R{X, TMS NP FR, CDCls A7
Agilent 1100 LC-MSD-Trap Jii it 1X (ESI-MS), Briiker
Apex 11 &7 HEBHEAL; Perkin-Elmer 241MC JE Y6 4X,
CHCl; 8% CH;OH 1 N¥7; Bruker SMART CCD IP %4 X
FHERATEY. AD-mix-a, AD-mix-f T Sigma-Aldrich 4
A T L R Z (i) S B B BR A F], Agilent LC 1100 1=
JER AR A [F1E Chiralpak AD tAif 4, JRzhAH: V(IE
akt) - VCRAEE)=9 © 1, HE: 1.0 mL/min, F7%K:
254 nm], AL AL R ITEEIR AT Bl e A R
A FEFA200~300 H). FTH IR A E = 8068 0
afi, Jo KT R VAT R A P
2.2 4-t-EkRER(3a)F0 5-17<RER(3b)AY A AL

RS, ¥ 4 R(3.0 g, 30 mmol), 100
mL THF 5 50 mL 7~ H Bt ik (HMPA) I % 250 mL
ST, AEE =78 C, 1HEJE g KRN
B n-BuLi 36 mL (90 mmol, 2.5 mol/L), 7EIIR & T 154:
30 min, REEETHE] 0 C, I 0 CTHLEMN 2 h
RIGEAR ZAHF —78 C, 8= MR L+ %
(9.4 mL, 39 mmol). JIASEEE, R 3 h NEETHH
FiR, FEEERRMN 12 h. RMNEER, H 5 mL @A
NH,ClER K N, 1 3 mol/L hFRIA WY pH=
3. I 50 mL AR ZTWE, 50, /KA 8. ZBaAEHL
(50 mLX3), &3 AHUH, M NaCl ¥tiEA N,
To7K Na SO, THE, 4R e LA BT 20 B [V ThEE)
VLR CER)=5 1S 4-+-LRIR3a) 6.1 g, I
77%. FFEA, mp. 61~63 ‘C; '"H NMR (300 MHz,
CDCly) &: 2.58~2.47 (m, 4H), 2.12 (t, J=6.3 Hz, 2H),
1.48~1.26 (m, 20H), 0.88 (t, J=6.2 Hz, 3H); °C NMR
(CDCls, 75 MHz) o: 178.35, 81.44, 77.65, 33.96, 31.91,
29.66, 29.63, 29.52, 29.40, 29.33, 29.14, 28.92, 28.82,
22.66, 18.65, 14.50, 14.06; HR-MS (ESI) caled for
C,7H300,Na [M+Na]" 289.2138, found 289.2145.

K FEREFECL 5-CURBN IR ARG il 5-1 75 IR R
(3b): K 78%. HMEA, mp. 32~34 C; 'H NMR
(300 MHz, CDCl3) d: 2.49 (t, J=7.4 Hz, 2H), 2.24~2.22
(m, 2H), 2.12~2.10 (m, 2H), 1.85~1.76 (m, 2H), 1.46~
1.26 (m, 16H), 0.88 (t, J=6.6 Hz, 3H); *C NMR (CDCls,
75 MHz) 6: 179.75, 81.50, 78.48, 32.82, 31.88, 29.56,
29.52, 29.39, 29.13, 29.04, 28.86, 23.97, 22.65, 18.68,
18.16, 14.04; HR-MS (ESI) calcd for C;sH,30,Na [M—+
Na]" 275.1982, found 275.1984.
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2.3 4-t+tHEEZ
154

fig(4a)fn 5-+7SKRER ZER(4b)EE

7 250 mL S IUHEH, I 4-THHRER(3.3 g, 124
mmol), LFF 60 mL, WAEHZ 0.5 mL. Jn#k[ElA 5 h, TLC
W R SERE S, AR ER, R B 2IE R KR
YRR T 100 mL ZFR 2.8, 1A NaHCO; Jiik 4
LBV, ToK NapSO4 THE, Wi Ja i feAt 2 7 15,
(VAT @ (LR ZE8)=5 © 11%ME 4-1+-Lkik o
fic (4a) 3.5 g WCH 96%. M R4, '"H NMR
(CDCLy) 6: 4.15 (q, J=7.1 Hz, 2H), 2.49~2.46 (m, 4H),
2.13~2.09 (m, 2H), 1.48~1.23 (m, 23H), 0.88 (t, J=6.7
Hz, 3H); >C NMR (CDCl;) d: 172.07, 81.06, 78.01, 60.38,
34.17, 31.87, 29.62, 29.59, 29.50, 29.36, 29.30, 29.11,
28.93, 28.78, 22.63, 16.63, 14.77, 14.16, 14.02; HR-MS
(ESI) caled for C;oH3,0,Na [M~|—Na]+ 317.2451, found
317.2451.

KA FIFETERL S-SR JFE RGBS 5- 7S B
iz Z.EE(4b): WK 80%. TR, 'H NMR (300 MHz,
CDCLy) 6: 4.13 (q, J=7.1 Hz, 2H), 2.42 (t, J=7.5 Hz, 2H),
2.24~2.18 (m, 2H), 2.16~2.09 (m, 2H), 1.84~1.77 (m,
2H), 1.49~1.23 (m, 19H), 0.88 (t, J=6.7 Hz, 3H); "°C
NMR (CDCls, 75 MHz) d: 173.21, 81.13, 78.68, 60.14,
33.08, 31.84, 29.52, 29.49, 29.25, 29.10, 29.02, 28.81,
24.27, 22.61, 18.65, 18.19, 14.15, 14.01; HR-MS (ESI)
calcd for CgH330, [M+H]" 281.2475, found 281.2475.
2.4 Cis-F0 trans-4-+-+tIHER ZBE(5a, 5b)K 5173t
fiz 7 fig(6a, 6b)AIA K

RS, ¥ 1.47 g (5 mmol) 4-+-EH R 2,
TEA 2.8k 40 mL IIANF] 150 mL S35, AR
HE|—40 C, HESBIERINANLEBERAS mL, 5
mmol, 3.33 mol/L FZRIEK), £ 30 min IIATEHE. A
SEREE, RAE 3 h WERI AR R —20 C. RMNTEEE
TN 20 mL %% b2, 20 mL Z.Bk, 437, /KA A ZEEAEEL
(30 mLX3), &AL, M NaCl #EvesA U,
To/K NapSO, T, Wi 5 M=) cis/trans=5/95)FER
FEENT 3 B [VCR R @ V(LR BE)=100 @ 1], Bt
5 trans-4-+-LIHIR £ BE(5a) 0.93 g, UFE 63%. ot
JRIBAA; 'TH NMR (CDCly) d: 5.49~5.38 (m, 2H), 4.13 (q,
J=17.1 Hz, 2H), 2.37~2.27 (m, 4H), 1.99~1.92 (m, 2H),
1.30~1.22 (m, 23H), 0.88 (t, J=6.7 Hz, 3H). 5 C#ik[13]
fRIE 45 R —EL.

# 170 mg Lindlar f4£7, 2.7 g (9.2 mmol) 4-+-E 4k
R R, 1ECW%E 35 mL, JIAZE] 150 mL 53 wifd, =
B S I B 75k 0.33 mL, & R7E Hy 5FH T
JEZAEEHE 1 h, TLC Wl S 3 58 525 i 100 mL 1F Sk
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Fke, 1LuE, BEMAIE, F 1 mol/L HCl B SR &AL
BT, ANUEATEK NapSO, T4, ¥W4e ) (L™
Y cis/trans=96/A)FERFE B IE D B [ VAT @ N(ZIR
ZH8)=100 : 1], Hehif5 cis-4-+-LIHER ZHEE(Sb) 2.3 g,
e 84%. JL PR, 'H NMR (CDCly) 6: 5.44~
531 (m, 2H), 4.12 (q, J=7.1 Hz, 2H), 2.36~2.25 (m,
4H), 2.07~1.97 (m, 2H), 1.32~1.22 (m, 23H), 0.88 (t,
J=6.4 Hz, 3H); “C NMR (CDCls) ¢: 173.10, 131.45,
127.30, 60.16, 34.39, 31.88, 29.64, 29.63, 29.60, 29.55,
29.54, 29.47, 29.42, 29.31, 29.27, 29.22, 27.91, 22.80,
14.18; HR-MS (ESI) caled for C;oH3;0, [M + H] "
297.2788, found 297.2791.

KA RIFETTVE L 517N R N JFURHG BTG (bR
WAERAEY) cis-F trans-5-+ 7516 TR L BR(PIFIE )R [ L
HHF=W) cis/trans=94/6 T cis/trans=4/96).

cis-5-F /NI ER Z.TE(6b): iF 73%. 'H NMR (300
MHz, CDCl;) 0: 5.42~5.29 (m, 2H), 4.12 (q, J=7.1 Hz,
2H), 2.29 (t, J=8.4 Hz, 2H), 2.10~1.96 (m, 4H), 1.73~
1.63 (m, 2H), 1.27~1.22 (m, 19H), 0.88 (t, J=6.9 Hz,
3H); "C NMR (CDCly, 75 MHz) J: 173.44, 130.99,
128.28, 59.98, 33.63, 31.83, 29.63, 29.56, 29.47, 29.45,
29.26, 27.13, 26.46, 24.86, 22.58, 14.12, 13.95; HR-MS
(ESI) caled for CgH3sO, [M+H]" 283.2632, found
283.2635.

trans-5-+ 7512 2B (6a): YIF 84%. "H NMR (300
MHz, CDCl3) 0: 5.37~5.24 (m, 2H), 4.04 (q, J=7.1 Hz,
2H), 2.21 (t, J=7.5 Hz, 2H), 1.97~1.86 (m, 4H), 1.66~
1.55 (m, 2H), 1.25~1.13 (m, 19H), 0.81 (t, J=6.5 Hz,
3H); “C NMR (CDCl;, 75 MHz) ¢: 173.55, 131.56,
128.77, 59.99, 33.54, 32.49, 31.84, 29.56, 29.48, 29.45,
29.27, 29.10, 24.71, 22.60, 14.14, 13.98; HR-MS (ESI)
caled for CigH350, [M+H]" 283.2632, found 283.2635.
2.5 Muricatacin (1la~1d)f1 6-# &+ 7Nk kRER-5-H
BEZ R FHR(11a~11d) & R

fE 100 mL I 30 mL Z& 187K, 30 mL AL
THE, 6.6 g AD-mix-a,, HEFEYIE) NN H EEEEERZ 0.31
g (3.15 mmol), EiRMFE 1 h. Wi F 0 C, WA
trans-4-+-LIFHER 2.1 0.88 g (3 mmol), 0 CHiFk 65 h
TLC W, B 2R SR, RN 5EEEE IARACHE
B 4.0 g FiRHHE 30 min. 4, Z@&Z@aiﬁlﬂd‘ﬁ,
GIFANAH, AP ICKIRBRAN T, Wedd 5 ek
EAT S [V © (LR LER)=100 © 1], B
O HCIR A (48,55)-4,5- — R 3+ LI TR 2 BB (Ta)
0.82g.

% 7a 0.82 g (2.5 mmol), 10 mL ZZ{#/K, 10 mL 3
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mol/L ] NaOH ¥INAZF] 50 mL I, Nz
50 ‘C W2 h, TLC Wil e b 58 B JE v 20 31 % . W HCI
WA pH=2, LR CBRAEEL, G IFA VA, MRS
TIRVE A MU, DR AA 13 A R 4(4S,55)-4,5- — %%
BA--bhmmg, Ait—balifh.

T 15 3 1) (48,58)-4,5- — B F LR A [ 1k
5 30 mL CH,CL, IR F] 100 mL ¥ I, Pk
BN SRR 30 mg, PR RTEEE FARLSLiHE 1 h,
TLC MMM 5E 55, N 10 mL #EA1 NaHCO; &,
PEFEF %05 0, A HUHTEK NaySO, 18, 4 fikfisc
FENDE, [VOR B @ MR 2B =3 1135
(+)-Muricatacin (1a) 0.62 g, 3 M RICR 72%. AT
AR FEAR, mp. 67.8~68.8 C; [aly +23.2 (¢ 0.24,
CHCly), 96.5% ee. '"H NMR (CDCly) 6: 4.44~4.38 (m,
1H), 3.59~3.55 (m, 1H), 2.63~2.47 (m, 2H), 2.26~2.09
(m, 2H), 1.84 (d, J=6.0 Hz, 1H), 1.56~1.26 (m, 22H),
0.88 (t, J=6.7 Hz, 3H); “C NMR (CDCl;) §: 177.08,
82.89, 73.63, 32.98, 31.89, 29.63, 29.60, 29.54, 29.48,
29.31, 28.66, 25.43, 24.07, 22.65, 14.07; HR-MS (ESI)
caled for C;;H3,0O3;Na [M + Na] ' 307.2244, found
307.2246. VL b%dE 5 SCik[15]— 2.

KRR ELL trans-4-+ LIE B L BE N R B
AD-mix-f N FHMEALF, & 3 D RNAE KE
(—)-Muricatacin (1b), 3 5 ) MR 83%. A E AR [
&, mp. 67.8~68.8 C; [a]y —23.4 (¢ 0.27, CHCly),
97.0% ee; '"H NMR (CDCLy) J: 4.44~4.38 (m, 1H), 3.59~
3.55 (m, 1H), 2.62~2.50 (m, 2H), 2.26~2.09 (m, 2H),
1.87 (br, 1H), 1.56~1.26 (m, 22H), 0.88 (t, J=6.7 Hz,
3H); *C NMR (CDCl;) d: 177.08, 82.89, 73.63, 32.98,
31.89, 29.63, 29.60, 29.54, 29.48, 29.31, 28.66, 25.43,
24.07, 22.65, 14.07; HR-MS (ESI) calcd for C;;H3,0;Na
[M+Na]" 307.2244, found 307.2251. DL_E¥dE 5 S0k
[10]—%k.

K FRETVES ILL cis-4-+ L IR 2.8 N R R

433 A AD-mix-a f1 AD-mix-g AFHEMNLT, &3 Px
A RS (+)-epi-Muricatacin (1¢)F1(—)-epi-Muricatacin
(1d). (+)-epi-Muricatacin (1¢), A EEIRG &, =P K
N EE 75%. mp. 70.0~70.8 C; [a]p +15.8 (c
1.20, CHCl3), 96.2% ee. 'H NMR (CDCl;) 6: 4.44~4.41
(m, 1H), 3.93 (br, 1H), 2.61~2.51 (m, 2H), 2.30~2.12
(m, 2H), 1.96 (d, J=3.4 Hz, 1H), 1.55~1.26 (m, 22H),
0.88 (t, J=6.7 Hz, 3H). *C NMR (CDCl;) J: 177.45,
82.83, 71.38, 31.91, 31.88, 29.62, 29.60, 29.53, 29.50,
29.47, 29.31, 28.68, 25.62, 22.64, 21.07, 14.06; HR-MS
(ESI) caled for C;;H;,03Na [M+Na]' 307.2244, found
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307.2245. LA E ¥ 5 SCBR [10] — 2. (— )-epi-
Muricatacin (1d), HEEPIRGE &, 3 B RN ESICE 88%.
m.p. 70.2~70.6 C; [a]sy —15.6 (¢ 0.61, CHCl;), 96.8%
ee. "H NMR (CDCl;) 0: 4.47~4.41 (m, 1H), 3.93 (br, 1H),
2.64~2.48 (m, 2H), 2.33~2.10 (m, 2H), 1.98 (br, 1H),
1.53~1.26 (m, 22H), 0.88 (t, J=6.7 Hz, 3H). *C NMR
(CDCly) &: 177.45, 82.83, 71.38, 31.91, 31.88, 29.62,
29.60, 29.53, 29.50, 29.47, 29.31, 28.68, 25.62, 22.64,
21.07, 14.06; HR-MS (ESI) caled for Cy;H3,0;Na [M—+
Na]' 307.2244, found 307.2250. PA_F%diE 5 SCHR[10]—
.

K ERETTVELL cis-F trans-5,6- 2R+ /NG
ZBENIERL, 435 PL AD-mix-a f1 AD-mix-f NF
A, & =5 R N A AR (5S,65)-, (SR.6R)-, (5S,6R)-Fl
(5R,68)-6-F2F /N TR IGEHR-5- N IR,

(58,68)-6-F2 F T /N B AT R -5- W BE(11a): [ € R
ik, =B RMEICE 75%. mp. 69.0~70.0 C; [alp
+9.8 (¢ 0.73, CHCl3); "H NMR (CDCL3) §: 4.22~4.15 (m,
1H), 3.58~3.55 (m, 1H), 2.61~2.45 (m, 2H), 2.21 (d, J=
5.9 Hz, 1H), 1.97~1.84 (m, 4H), 1.56~1.26 (m, 18H),
0.88 (t, J=6.7 Hz, 3H); C NMR (CDCl;) d: 171.36,
83.13, 73.26, 32.59, 31.80, 29.58, 29.50, 29.48, 29.46,
29.22, 25.37, 24.08, 22.57, 18.36, 14.00; HR-MS (ESI)
caled for C;sH3yOs;Na [M—}—Na]+ 293.2087, found
293.2085.

(5R,6R)-6-F2 3+ /SR TR -5- N IR (11b): €4 ik
iR, = RNLEICE 80%. mp. 69.5~71.0 C; [alp
—10.5 (¢ 1.20, CHCly); '"H NMR (CDCl3) 6: 4.22~4.16
(m, 1H), 3.58~3.54 (m, 1H), 2.66~2.39 (m, 3H), 1.97~
1.72 (m, 4H), 1.56~1.26 (m, 18H), 0.88 (t, J=6.7 Hz,
3H); *C NMR (CDCls) d: 171.38, 83.13, 73.26, 32.58,
31.80, 29.58, 29.50, 29.48, 29.46, 29.22, 25.37, 24.07,
22.57, 18.35, 13.99; HR-MS (ESI) caled for C;¢H3,05Na
[M+Na]" 293.2087, found 293.2088.

(58,6R)-6-F2 i+ /N IE FR-5- N R (11¢): I EulFl A,
=R AR 90%. mp. 67.0~67.5 C; [ald +11.6
(¢ 0.24, CHCl;); "H NMR (CDCly) d: 4.28~4.22 (m, 1H),
3.81 (br, 1H), 2.60~2.43 (m, 2H), 2.21 (br, 1H), 1.98~
1.74 (m, 4H), 1.54~1.26 (m, 18H), 0.88 (t, J=6.7 Hz,
3H); C NMR (CDCly) §: 171.69, 83.41, 72.30, 31.81,
31.73, 29.71, 29.50, 29.47, 29.44, 29.22, 25.78, 22.58,
21.18, 18.26, 14.00; HR-MS (ESI) calcd for C;H3,05Na
[M+Na]" 293.2087, found 293.2086.

(5R,68)-6-F2Ha A /N B BR-5- P B (11d): 1 €] 1k,
=B R ECER 87%. mp. 67.4~68.0 C; [aly —12.5
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(c 0.75, CHCL;). 'H NMR (CDCLy) 6: 4.28~4.22 (m, 1H),
3.82 (br, 1H), 2.64~2.40 (m, 2H), 2.02 (d, J=4.2 Hz,
1H), 1.99~1.75 (m, 4H), 1.54~1.26 (m, 18H), 0.88 (t,
J=6.7 Hz, 3H); “C NMR (CDCly) &: 171.71, 83.43,
72.36, 31.85, 31.72, 29.74, 29.54, 29.50, 29.48, 29.27,
25.82, 22.63, 21.18, 18.30, 14.05; HR-MS (ESI) calcd for
C16H300sNa [M+Na]* 293.2087, found 293.2089.

26 6-CEtEE+NRITER-5-ABE N A F Mk (2a~
2d)HIE R

[ 50 mL SO IANEYI(5S,6R)-6-F2FHE 1IN
TRIERR-5- g 0.31 g (1.15 mmol), ZF&REF(0.33 mL, 3.5
mmol), DMAP (0.42 g, 3.4 mmol), 1%/ CH,ClL, (10
mL), FE=EHFE 4 h, TLC WM, A 10
mL 71 NaHCO; A KRB, 43, CHLCl, FEHUK
M, AU, BHUAH®EA NaCl v, K
Na,SO, T4, W4sJ5hERAE ENT 0 B VR Ml - (4
R ZER)=6 © 1], Yeliif3(5S,6R)-6- LB AL+ /S A bR
-5-EE2e) 0.32 g, YK 89%. TLEMLIRWIE, [aly +
38.0 (¢ 0.60, CHCL3), 98.4% ee; '"H NMR (CDCls) o:
5.01~4.95 (m, 1H), 435 (ddd, J=3.3, 4.5, 13.1 Hz, 1H),
2.65~2.50 (m, 1H), 2.48~2.41 (m, 1H), 2.09 (s, 3H),
1.96~1.80 (m, 3H), 1.70~1.61 (m, 3H), 1.26 (br, 16H),
0.88 (t, J=6.7 Hz, 3H); “C NMR (CDCl;) §: 170.63,
170.15, 80.28, 74.03, 31.65, 29.38, 29.36, 29.32, 29.30,
29.20, 29.16, 29.06, 25.02, 23.20, 22.43, 20.74, 18.01,
13.85; HR-MS (ESI) calcd for C;sH3,0,Na [M—+Na] "
335.2193, found 335.2196. LA A0dE 5 3CHR[11, 13]—EL.

KRR 5159 I LL(SR,6S)-, (55,6S)-, (SR,6R)-6-
BT NI IR -5- N R N R, & CBGE R T A
YI(5R,65)-, (55,65)-, (5R,6R)-6- Z.BEAIE+ /N Hk B R-5-
P BE.

(5R.65)-6- . Tt A 1+ /N Bk be R -5- N i (2d): o
HOR WA, R 90%. [a]p —37.4 (¢ 0.60, CHCIy),
98.6% ee. '"H NMR (CDCl) d: 5.02~4.96 (m, 1H), 4.36
(ddd, J=3.3, 4.5, 13.1 Hz, 1H), 2.63~2.50 (m, 1H),
2.48~2.41 (m, 1H), 2.09 (s, 3H), 1.99~1.80 (m, 3H),
1.71~1.62 (m, 3H), 1.26 (br, 16H), 0.88 (t, J=6.7 Hz,
3H); “C NMR (CDCly) 6: 170.62, 170.18, 80.30, 74.07,
31.69, 29.42, 29.39, 29.35, 29.33, 29.24, 29.19, 29.09,
25.06, 23.26, 22.46, 20.78, 18.05, 13.89; HR-MS (ESI)
caled for CigHypONa [M + Na] © 335.2193, found
335.2191.

(58,68)-6- LIt A = /N TR IERR-5- N Bis (2a): TG
RIBAEK, W 92%. [aly —13.7 (¢ 0.10, CHCLy), 97.9%
ee; '"H NMR (CDCl;) 0: 5.01~4.95 (m, 1H), 4.39~4.33
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(m, 1H), 2.60~2.45 (m, 2H), 2.09 (s, 3H), 1.95~1.81 (m,
3H), 1.70~1.61 (m, 3H), 1.25 (brs, 16H), 0.88 (t, J=6.7
Hz, 3H); "C NMR (CDCL) d: 170.71, 170.49, 79.66,
73.78, 31.78, 29.82, 29.51, 29.44, 29.42, 29.33, 29.27,
29.19, 25.21, 24.00, 22.55, 20.83, 18.28, 13.98; HR-MS
(ESI) caled for C;sH3;30, [M+H]"™ 313.2373, found
313.2369.

(5R,6R)-6- £ Tt A B+ /S B be B2 -5- W B (2b): TGt
MR WA, R 92%. [a]p +14.6 (¢ 0.12, CHCLy),
98.2% ee. '"H NMR (CDCl5) d: 5.02~4.95 (m, 1H), 4.39~
433 (m, 1H), 2.61~2.42 (m, 2H), 2.10 (s, 3H), 1.95~
1.82 (m, 3H), 1.70~1.61 (m, 3H), 1.25 (brs, 16H), 0.88 (t,
J=6.7 Hz, 3H); “C NMR (CDCl;) é: 170.70, 170.49,
79.66, 73.78, 31.78, 29.82, 29.52, 29.44, 29.42, 29.33,
29.27, 29.19, 25.22, 24.00, 22.55, 20.83, 18.28, 13.98;
HR-MS (ESI) caled for CisHy305 [M+H]" 313.2373,
found 313.2369. LA 35 SCR[11, 13]— 2.

2.7 (—)-epi-Muricatacin B &k DR

4 20 mg 1= 40 (A 5 P)(—)-epi-Muricatacin ¥ fi#
F5smLIECKF, AEOBEERHD, SEFE, 78
MR K, Mk AREIEAK, 4 3 d FERAIGE D
IRAT S R 4k B P(—)-epi-Muricatacin [ 5. 4%, 3 HL
K/N90.40 mmX0.08 mmX0.03 mm ST 85 E
F Bruker SMART CCD 1P PYEFTAEACH, RA A 25
2%, Cu Ko (1=0.15418 nm)5F £ AAESHE, 7F 100.1 K
MR E N R w-scans F2 7 IWEEEHE, 020 H$577 L
ERTH S, SR BIR L LA IE. 76 8.14°<20 <
137°36 Bl N 20 S S 31 7736 ANATAE A, Hidh 3066 Mk
SEAT AR A [R(int) = 0.0243]. 7E fHL b AE ] B B2k B
SHELX 27 th 4544, JfH SHELXL-97 F2/% K H /)
TIREMT R E. LG W)(—)-epi-Muricatacin [
G ZH: C 7 Hp05, M,=284.43, SLTT R, P212,2
22 #E, a=0.51779(7) nm, b=0.74861(10) nm, ¢=
4.3432(8) nm, a=A=y=90.00°, ¥=1.6835(5) nm’, D.=
1.122 g/em®, Z=4, F(000)=632, (Cu Ko)=0.585 mm ',
—6<h<6, —T<k<9, —38</<51, S=1.045, Flack
Parameter=0.12(19), final R=0.0366, wR=0.0912 (all
data). tb&¥I(—)-epi-Muricatacin [ 414 45 ¥ CARAEAE
Sl b A 45 F B R, CCDC 1025320.

i BhA B (Supporting Information) LA Y1d 1T &4
£ K S HORE A 1a~2d ¥ 'H NMRAIC NMRI. iX
LRl AT DL e 2% WA R i (http://sioc-journal.cn/) |
.
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