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THEERBEN 2-ER-3,5- ZF X -6-RER/RERE/ R ER Bz AY X 1505 2 14
BERIML: ER -MIEEIFIER 3(2H)-RRIEEILTE IR & B

EA S WAk xR

Az EER AR

(BRI RS WA E SR AT HERE SRR E KD 410081)
(WIFEIMYE K% AVLThEEr TAHRE SR HE LS = Kb 410081)

WE  TE/SHEAR LR R, 80 CHMT, 2-H%-3,5- 5UR-6- BRI/ Bl /BBt e 240 A il i 20 p-NL I B AT A4,
IR, £ LR/ = LHEN 2-— R LIetk &, 25 CHRAFT, HIME RN 3 2 R 3(2H)-PKHEH. /E Rh(IDMELT, X

S B R S5 I T CLEEAT A R 7 T I A A AL

A -, EE 3QH)-MRIE;, S IR, X

Transition Metal-Free-Catalyzed Regioselective Reversal in the
Cyclization of 2-Diazo-3,5-dioxo-6-ynoates/ynones/ynamide:
Synthesis of Diazo y-Pyrones and Diazo 3(2H)-Furanones
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Abstract For HSbF¢/EtOH system, diazo y-pyrones were cleanly obtained starting from 2-diazo-3,5-dioxo-6-ynoates/
ynones/ynamide at 80 ‘C, whereas diazo 3(2H)-furanones were predominantly generated in HOAc-Et;N-1,2-dichloroethane
system at 25 ‘C. These diazo compounds can undergo an efficient Rh(II)-catalyzed intermolecular cyclopropanation with al-

kene.

Keywords diazo y-pyrone; diazo 3(2H)-furanone; synthesis; cyclopropanation; regioselectivity

y-METE R AN 3(2H)-PA s i 5 Dy 2 A (R 4l Ay B o)
ZAFHET RAAF=Ph U i, BT X e i 4
WAz RS PR 2 B S HECL BbAh, e A1l
A MERA LG RIS, 24k, BaeRlm
y-PRET AT 3(2.H)-PEA Tk i T A 20 R A S A 5 R
SRR BRI, p-ME W ER R 3(2H)- MR R T A= 7 R 2
AR G5 HE) BT H ER AN R (1 SR P R 2 4 AN TR )i 4R
gk, BIHALE, KEFE RO e ME?. 4
1M, AR ARG, AR e st &
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i PR A 1 S T L DX I e R PRI AL I, B R TER
3(2H)-MR R i (R A7 55 3R AR BRAT .

Previous work:
J\)i fﬁ

favorable Patha dlsfavorable (Path b)

R reg|oselectlve reversal
) cat.

Xy Acidor base

R o
This work:

o o)

b /Q regioselective reversal B 1) ]
N2 J R “transition metal-free 0

a R™ "0 R
RS0 Q N,
\ 0 Path a
— o) R‘I
Path b

B 1 13- AT AL AT R TT
Scheme 1 Possible mode of the cyclization of 1,3-dicarbonyl
precursors

HEREREAS 2R MR, Fik, AL
W BRI LA R TR AR, =GR g b i R T B 4
3(2H)-WR IR B 2 AN [R5 1 B B A 23R/ e 59, eAl
kMM R AR R M B bs. B, BAMGE T
Ag(DEM 2-H %(-3,5- AR -6- R g/ B F /o 1 e [X 3k
PRI A Pl SR - TR N 2R 3 (2D -PRI AT A
YIit 7592 (Scheme 1™, EARIX Rl Ag()fEALIAL S —Fh
S HA R 75, B TEIEE & R A A [X ek B 1k i
FEIME— B R TAEFH IR R 1 B A5(Scheme 1). FA'

IERIE T =2 N 2-F5(-3,5- A AC-6-F BRI
WAk, 19 20k 35 [3,2-c] ML E-7(1LH)-BAFT A4 (Scheme
P e4h, E HSbF-MeOH [ MAA R H, 2-E%-3,5-—
SAAR-6-J iR B b B R ML IR B, /F HOAc-1,2- &4
BE(DCE) R NAR 2 Hp, A= il 2 56 3(2H)-PR I RS, {H X
PR AT B 2 3(2H)-WRIGIER (I BCRAR T, [ B ]
KR EOR. R 5 B R, 78 RE K SR I ] (1 155
T, FE 3(2H)-PRIRER AT LIS R 3 A6 A AR R it
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M. CEACI A BOSRE R, ORI 3(2H)-1R I A
XA B ARG, P, A E R X AR AL &
R 3(2H)-PRME A 1 S NS P, FEE, BATHRIERR A )
2-H5-3,5- “HAAR-6-BREECHR AR, BRIV ) X S 3 1300
I Es .

1 ZR5W#

K SCERIRE T 2-E A -3,5- EAR-6- B/
FRBE R 1a~1s®™L 1%, (I 2-ER-3,5- A AR-7-
X R BL-6- B 1b (ENIEY), KRBT
(F1). £ 60 CTHAMFF, MeOH 1E#i7), HSbF, {1k i
V) b BB A B U IR 2b, (H% A W22 AH
NHIEE 3(2H)-MEIER (3b) 1L 5[3,2-c] i -7 H)-
fifl(4b) (£ 1, Entry 1). th4b, %% T TsOH. H,S04-
HCl. =%EEFR(TFA). HsPO4. TfOH. HOAc %5 % Filt i
TR, YIS TR HIr=% (K 1, Entries 1~8). fE5%2
I, HSbFe HAT B Uf 1) | BLvs P A £ 0, T4
R R F A p-ME IR 2b. ARG, HB%E T A R
R p-MEMREE 2b [RIs2m . @R R AR (TLO) I, 4fH
F VUSRI (THF). CH5CN Al EtOAc 1 NiEAII, %H
KB FRFEYE (R 1, Entries 9~11). J&F B4,
TEFH S F, EtOH F A AT H A p-it i 2b 17
B3R 1, Entry 12). &5, 4R =2 80 CHE, R
R — D4, T BN R BE B R A R GR 1,
Entry 13). [k, TERCE S - 2b i s B2k 1

J2: 80 C, EtOH 1E N 71, HSbF, /A A,

o, BAINERRER 3QH)-HEE 3b 1R %
347 T R, fE IR R, DCE /E N7, HOAc 7 i
13, FEBBER 3QH)-WRIEE 3b KRDET 2b,
BAE LR 4b ITERG HA R ZAAET B (R
1, Entry 14). J&FRA SN EEL, FATHEM, 61768
i en iz I METE. 2 1,8- R4 IR[5.4.0]F—fk-7-
J#(DBU, 1 equiv.)# FHERRAS, EW AR AEE, M
TEPERG R, SO [RORORAEHR; SR, 1XFh DBU S A1)
RN RA3E] 4b, A WERHE=4) 3b TR |1,
Entry 15). izihZ, 24 i-Pr,NEt (DIPEA){C# DBU
i, 3b BN EE (1, Entry 16). EtN &L 3b
BAEMIINGEE 1, Entry 17). 2R)5, PL EGN 1EARR, 7
25 CF, #E—bHEUEFIRITERL 3b 52, & HF kT
(DCMWE/»& SR, 7 BRI OS] (3R 1, Entry 18);

N-— L2 (DMP)YEE AR, RAS=Y 4b (R
1, Entry 19); 34 THF fil CH;CN {E& I, W K
(3R 1, Entries 20, 21). 4h, FATE K EGN FIH &=
SR 3b [ s B vs P Kk B A B i /T 1
equiv.f¥] BN AMYFEAK T OB vE :, tHFE(% T 3b 1%+
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PE(F 1, Entries 22, 23). Fitk, #il4 3b MffEFKME:
25 °C, DCE fE¥7, HOAc (10 mol%)fE AL A EtsN
(1 equiv.)fENH#(Table 1, Entry 17).

BT TR R 2b A 51, 558 T AR 1 4 ik
- 2 fE R, HEE R L 2 H Method A. 24
R'=O0Et i}, N R (G5 HEBEN. LIFEH. 3K
PR R 7 35 ) 1 T 45 BT () 77 R, L SR R B
8] 7% B B A1k (F 2, Method A, Entries 1~12). 34
R'=NE, i, A KRB IIER, 2n 7 8K
(% 2, Method A, Entry 14). 24 R'=Ph i, R A&FHF5 55
FHREE, [FIFEIRAZAHRIIG p-ME Gl 2, PR B m R 2,
Method A, Entries 15~18).

BT IERL 3b IRAL AR, TRIT T & FRY 1a~1s
AL AT T 3Q2H)-WRIER 3 [T RGN, HA R LK
2 i Method B. 34 R'=O0Et, H R N75%. F5HFLIF.
K T FIIR T BE 0, I RTFAE L B 3Q2H)-WRI IR 3,
=% 80%~96% (¥ 2, Method B, Entries 1~11). 4 A&
PRI, JEY) 11 (R'=0Et, R=Bu)53 2| i1 F: A 2 T 1)

FEY 31, TR A N B - R AT AR 21, PR
98% (3 2, Method B, Entry 12). K48 In i, 345
B P=Y) 3n, EFEIELF H "% 5(3 2, Method B, Entry
14). 2, 24 R'=Ph 1 R=Ar I, 7535|HIE ) E R
3Q2H)-PRIEERATAEY) 30~3r, EFVERE(FR 2, Method
B, Entries 15~18).

HASVERMIZ, L Method A ifS& Method B, J&
¥ 1m (R=EtSi, R'=OE0)FF AT F=4) 2m 5§
3m, RAREBPRICH N7 A (R 2, Method A and
Method B, Entry 13). Et;Si FEUX LAY [ N ASREHEAT
R R H ar M A E 2. B4, T Method A I 2
Method B, JE# 1s (R=n-Bu, R'=Ph)J31k sz B
TE RS 328 gt Jik-5- T Btk g 9 [3,2-c T -7 (1 H) -l (4s),
A THF=4) 2s #11 3s (Table 2, Method A and Method
B, Entry 19), HJEFBATEEE.

BT X eesnIn gt B, JATIHEH T Method A HTE AL
R p-ME IR 2 A1 Method B R Bl BE %0 3(2H)- WK IRl 3
IS FEALEE, 2% W, Schemes 2 A 3. SRERMEALIE H 14 |7

R OIMURBLEEAEAL

Table 1 Optimization of the cyclization

p-tolyl

le) 0)
O O O i
P A .
P OFt =0 OEt -tolyl
= ., solvent p-tolyl”” YO OEt  p-tolyl N, p-toly
16 3b

2b N

4b EtO

Entry Catalyst Base Solvent 7/°C t/h Yield’/%  n(2b) : n(3b) : n(4b)
1 HSbF — MeOH 60 22 95 100:0:0
2 TsOH — MeOH 60 34 90 100:0:0
3 H,S0, — MeOH 60 35 84 100:0:0
4 HCl — MeOH 60 24 90 100:0:0
5 TFA — MeOH 60 34 87 100:0:0
6 H;PO, — MeOH 60 26 85 100:0:0
7 TfOH — MeOH 60 34 93 100:0:0
8 HOAc — MeOH 60 37 89 100:0:0
9 HSbF, — THF 60 0.5 NRY —

10 HSbF — MeCN 60 95 NRY —

11 HSbF, — EtOAc 60 95 NRY —

12 HSbF — EtOH 60 9 95 100:0:0
13 HSbF; — EtOH 80 6 95 100:0:0
14 HOAc — DCE 25 144 94 7:93: 08
15 HOAc DBU (1 equiv.) DCE 25 1 80 0:0:100
16 HOAc DIPAE (1 equiv.) DCE 25 7 72 11:89:0
17 HOAc Et;N (1 equiv.) DCE 25 1 96 2:98:0
18 HOAc Et;N (1 equiv.) DCM 25 1.5 88 4:96:0
19 HOAc Et;N (1 equiv.) DMF 25 8 63 0:0:100
20 HOAc Et;N (1 equiv.) THF 25 24 NRY —

21 HOAc Et;N (1 equiv.) MeCN 25 0.5 NRY —

22 HOAc Et;N (0.5 equiv.) DCE 25 16 80 15:85:0
23 HOAc Et;N (0.1 equiv.) DCE 25 34 75 21:79:0

“Reaction conditions: ethyl 2-diazo-3,5-dioxo-7-p-tolylhept-6-ynoate (1b, 0.2 mmol), catalyst (10 mol%), solvent (4 mL). ® Total yield of isolated products (2b—+
3b+4b). © The ratio was determined by 'H NMR spectroscopic analysis (500 MHz) and was confirmed by separation by column chromatography. ¢ Starting material

was recovered.
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F2 o OEE p-MEE 2 AER 3QH)-RIEER 3 1 X ik B A
Table 2 Regioselective synthesis of diazo y-pyrones 2 and diazo 3(2H)-furanones 3

o)
0O 0o 0 o
Method A Method B \
RO  # Rl — ~ o R’
R . N, R s N,

4 COR!
Entry RR! (1) — Method A‘ : . — Method B : .
th  Yield/%  nQ2): n(3) : n(4) #h Yield/%  n(2) : n@3) : n(4)

1 PhOEt(1a) 9.0 88 100:0:0 15 92 5:95:0
2 p-MeCsH4/OEt (1b) 6.0 95 100:0:0 1.0 96 2:98:0
3 p-"PrC¢H4/OEt (1c) 4.0 95 100:0:0 60 92 6:94:0
4 3,5-'Bu,C¢Hy/OEt (1d) 6.5 95 100:0:0 7.5 89 8:92:0
5  p-MeOCgH/OFEt (1¢) 2.0 93 100:0:0 70 88 11:89:0
6  p-CICGH,/OEt (1f) 4.0 91 100:0:0 30 89 10:90: 0
7 p-FCeH/OEt (1g) 2.0 90 100:0:0 25 92 9:91:0
8  3-Thienyl/OEt (1h) 2.5 90 100:0:0 60 94 10:90: 0
9  (E)-Me(CH,)sCH=CH/OEt (1i) 3.5 88 100:0:0 3.5 88 10:90: 0
10 Me,C=CH/OEt (1j) 10 85 100:0: 0 50 83 12:88:0
11 Cyclopropyl/OEt (1K) 2.0 86 100:0:0 7.5 85 15:85:0
12 n-Bu/OEt (1) 6.0 96 100:0:0 80 92 98:2:0
13 Et;Si/OEt (1m) — —

14 Ph/NEt,(1n) 1.5 60 100:0:0 40 80 12:88:0
15 Ph/Ph(10) 1.5 88 100:0:0 15 94 7:93:0
16 p-"PrC¢H,/Ph (1p) 3.0 90 100:0:0 55 87 12:88:0
17 p-MeOC¢H,/Ph (1q) 45 89 100:0:0 60 85 11:89:0
18 p-FC¢H,/Ph (1r) 2.0 85 100:0:0 20 83 5:95:0
19  n-Bu/Ph (Is) 3.0 94 0:0:100 40 93 0:0:100

“Method A: The reaction was carried out by using 1 (0.2 mmol) and HSbFs (10 mol%) in EtOH (4 mL) at 80 ‘C. Method B: The reaction was carried out by using 1
(0.2 mmol), Et;N (0.2 mmol) and HOAc (10 mol%) in DCE (4 mL) at 25 °C. “Isolated total yield (2++3-4). ¢ The ratio was determined by '"H NMR spectroscopic
analysis (500 MHz) and was confirmed by separation by column chromatography. “No anticipated product was observed.

HSbFG 6-end-dig cyclization

Method A: N, Veorn~ N
e 2

B2 EE - 2 72 & B

Scheme 2 Possible mechanism for the formation of diazo y~pyrone 2

o + H--OAc oM OAc 0
e o
. N 6-exo-dig cyclization A\
Method B: X CEtN g cy
N, . R HOAc_ /Q ™ % =0 R
DCE N, S N 4 R N,
RS0 ) 3
1 RS0

B3 HR 3(2H)-PRIRA 3 R EEHLEL K BN A feidt i A
Scheme 3 Proposed mechanism for the formation of diazo 3(2H)-furanone 3 and Et;N-promoted cyclization
TIHE p-E A0, 78 HSbFe /E AL FIRI S LT, 2- IRAL IRt 5 & - ML B 2 (Method A, Scheme 2). 7
HR-3,5- U6 BB . BRI B FALE HOAC/DCE IISSRR R MR R, 2-H%-3,5- 4% fR-6-4k
BORIE B st a4k 5. B e, Pk U 5 HEBORE BB R 1 SR A e R SAUP. AT
8 A e ) A R A E A PR R, & 6-exo-dig MEERE SA GHIT KA S-exo-dig ¥4k, I 32 B = A 5
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% 3(2H)-PRIEHH 3. 7E Et;N (1 equiv)fEH R, #£Eh 5A
AT 6. A 6 H S S B T SR AL P B
ST SA PRIBRAEEIRT. Fik, /SR 5-exo-
dig FALIECR A hp, T80 N 8] KK 46 565 (Method
B, Scheme 3). fE IR HEMEIA N 1, ¥4 77 RR I
T P 470 Vo B (1 A . VAR R T BBURORAR RR
AU AT S 12 PR A0 B S FR X A ade 438 k. i, LR
A H AT HEARIE 2.

FERUED OGN Z AT AYE R, (HE
G p-Pok e A AL E R 3(2H)- WK 1 R FE AR 2D 4R
WL BRATRM, X ERLIMESYRAEEMEMET
@G R AR RE RN, TEBGHTFUT o- 3R T 3 -t i
A o-IA P FE 3(2H)-MRIREA. 4140, £ DCE ', Rhy(OAc),
(5 mol%) i A4 H 20 y- ML 2b 55 %) FF LR 20 OB, T
FSAH R a-PR R 5 o-RIER I 7; 25 iHh, B 3Q2H)-Hk
WFEE 3b 55X IR LG IR R R B, AR o- PR T
H 3(2H)-MLHR 8 (Scheme 4). IX &[] IR Kifh )
R ELAT e AL S R

o)
| | (@] p-M606H4CH=CH2
ptolyl”” O oet DCE-rt 1h

75% yield

OEt

7 tolyl-p

\ p-MeCeH4CH=CH2
i
) OEt  DCE,rt,3h
77% yield

0]
\
0 OEt

p-tolyl tolyl-p

B4 - A R EE 2 3(2H)- e B 1 A T e A
Scheme 4 Cyclopropanation of diazo y-pyrone and diazo
3(2H)-furanone

2 Zhig

PR ML S B E B0, IR R R
S} DX 3 328 436 1 30 2t ) st L - e 1 L 50 3 (2 D)~k i
M. £ HSbF/EtOH f& &, 9 HSbFe fEif 7T W
6-endo-dig Ik, K1 RAIFEE p-MEEE. £ HOAc/
EtN/DCE AR R, HRITF S-exo-dig Ik, HE R
FIE S 3(2H)-WRIEER. 7512 X 8% B 1 V)4 30 S vi
o TR ER MR A . BT RIRAE R, e T
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EHL S SHLER, (RIS, P ORART T B S p- N e A
B 3(2H)-MR R A A SN, SEBEHT B a- PR3 -
N PR P AT -2 TR 22 3(2 H)-Pok i

3 IERST
3.1 R 5EH

fifs '"H NMR #1 *C NMR ¥J 1 Bruker Varian-500
R R FER ARG 0 FF DY R SRR e A M PO b, CDICLs /R ¥
7). HRMS i {# i} Thermo Scientific LTQ Orbitrap XL
R, fH Merck 25 TLC M (EERR 60 GF254, 0.25
mm), 8 O 3 (TLC) Wil S B 3ERE . T A 1 I
A AE FLAG R 1 (B R e il R g AT BRAE A B,
W BT 1 SE SR AR AE 2 SAEE FREAT . BRARRR
B, 5 DU B A kR A I 70 8 ARz T 3K, HoR 24k
H. DCM A1 THF 18 FH #1173 512 CaH, F1 4 J& 473 i Ab 34,

FEAL A PR A .
32 ZWHE
3.2.1  ER p-orBER 2 69— AL S Ak 77 ik (Method A)

7£ 80 CF, KJEY 1a (0.2 mmol, 57 mg)inE] /N
FEHER(10 mol%)H) L4 mL)yEW A+, SRIEHEE 9 h
¥ SIREVIHE, WedE, FREAEET R, 23 2-%
R-2-2-AAR-6-F e -AH-ME I -2-55) 1R 4 TR (22)", %
O E AR, 77% 88%. mp. 149~150 C (lit™® 149~
150 ‘C); '"H NMR (500 MHz, CDCl3) 6: 7.64~7.48 (m,
5H), 6.97 (d, J=2.0 Hz, 1H), 6.66 (d, J=2.0 Hz, 1H),
4.37 (q, J=7.0 Hz, 2H), 1.36 (t, J=7.0 Hz, 3H); °C NMR
(125 MHz, CDCly) d: 178.13, 161.50, 153.14, 131.42,
131.11, 130.78, 129.15, 125.51, 110.81, 110.79, 62.15,
14.35.

2-HR-2-(6- 5 AR-6-5%F FH R -4 H-MLE IR i -2- 58 ) £ 1R
ZHE@Eb)®: A E A, P23 95%. mp. 136~137 C
(1it.® 136~137 °C); '"H NMR (500 MHz, CDCl;) d: 7.43
(d, J=8.0 Hz, 2H), 7.20 (d, J=8.0 Hz, 2H), 6.87 (d, J=
2.0 Hz, 1H), 6.53 (d, J=2.0 Hz, 1H), 4.29 (q, J=7.1 Hz,
2H), 2.33 (s, 3H), 1.28 (t, J=7.1 Hz, 3H); °C NMR (125
MHz, CDCl;) 6: 178.09, 161.31, 157.80, 152.67, 133.07,
127.65, 125.67, 124.43, 110.77, 110.2, 62.12, 14.32.

2- T -2-[4- AR -6-(4- 1E T4 3 2R 8 ) -4 H-THE 1 -2- 3
R OB (2e)™: B K, 2% 95%. mp. 129~
130 'C (1it.™ 129~130 °C); '"H NMR (500 MHz, CDCl5)
8: 7.53 (d, J=8.0 Hz, 2H), 7.27 (d, J=8.0 Hz, 2H), 6.94
(d, J=2.0 Hz, 1H), 6.61 (d, J=2.0 Hz, 1H), 4.36 (q, J=
7.1 Hz, 2H), 2.63 (t, J=7.6 Hz, 1H), 1.68~1.61 (m, 2H),
1.35 (t, J=7.1 Hz, 3H), 0.94 (t, J=7.1 Hz, 3H); °C NMR
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(125 MHz, CDCl;y) 6: 178.13, 161.74, 161.39, 152.89,
146.72, 129.24, 128.24, 125.46, 110.80, 110.18, 64.46,
62.08,37.78, 24.11, 14.32, 13.63.

2-[6-(3,5- U T 2 2R FE )-4- AR -4 H- W IR B -2-
H2-HER LR LERQD®: HEFEA, 25 95%. mp.
164~166 C (lit.*) 164~166 C); '"H NMR (500 MHz,
CDCly) 6: 7.57~7.49 (m, 3H), 6.97 (d, J=2.1 Hz, 1H),
6.69 (d, J=2.1 Hz, 1H), 4.38 (q, J=7.0 Hz, 2H), 1.36 (t,
J=17.0 Hz, 3H), 1.34 (s, 18H); >C NMR (125.8 MHz,
CDCly) d: 178.35, 162.39, 161.38, 152.94, 151.87, 130.10,
125.81, 119.89, 110.78, 110.45, 62.07, 35.49, 31.23, 14.32.

2- Hi 5 -2-[6-(4- AR J R 2L )-4- S AR -4 H- T g -2- 25 ]
LR TR Qe Ak, P 93%. mp. 153~
154 C (1it® 153~154 °C); '"H NMR (500 MHz, CDCl5)
J: 7.58 (d, J=9.0 Hz, 2H), 6.98 (d, J=9.0 Hz, 2H), 6.93
(d, J=2.2 Hz, 1H), 6.57 (d, J=2.2 Hz, 1H), 4.37 (q, J=
7.1 Hz, 2H), 3.86 (s, 3H), 1.36 (t, J=7.1 Hz, 3H); "°C
NMR (125 MHz, CDCly) &: 17828, 162.14, 161.61,
152.77, 127.21, 123.07, 114.58, 110.65, 109.28, 62.14,
55.47, 14.36.

2-[6-(4- A FL)-4- A AC-4H- ML IR -2- FE )-2- A L TR
Z O™ #aEAK, % 91%. mp. 180~182 C
(1it.*1 180~182 C); '"H NMR (500 MHz, CDCl;) J: 7.56
(d, J=8.7 Hz, 2H), 7.45 (d, J=8.7 Hz, 1H), 6.95 (d, J=
2.1 Hz, 1H), 6.62 (d, J=2.1 Hz, 1H), 4.36 (q, J=7.1 Hz,
2H), 1.35 (t, J=7.1 Hz, 3H); *C NMR (125 MHz, CDCl5)
d: 177.88, 161.24, 160.47, 153.23, 137.70, 129.51, 129.25,
126.78, 110.99, 110.82, 62.22, 14.34.

2- 5 -2-[6-(4- T A 3k )-4- A AR -4 H- ML IR -2- 35 ] 2L PR
LB A, 2E 90%. mp. 175~176 C
(1it.® 175~176 ‘C); '"H NMR (500 MHz, CDCL) o:
7.65~7.16 (m, 4H), 6.95 (d, J=2.2 Hz, 1H), 6.60 (d,
J=2.2 Hz, 1H), 438 (q, J=7.1 Hz, 2H), 1.36 (t, J=7.2
Hz, 3H); *C NMR (125 MHz, CDCl;) §: 177.90, 165.52,
163.51, 160.97 (d, J=77.7 Hz), 153.13, 127.75 (d, Jer=
8.8 Hz), 127.07, 116.4 (d, Jo.;=22.2 Hz), 110.80, 110.67,
62.19, 14.33.

2- F R -2-[4- SR -6-(ME Wy -3- 55 )-4 H-MEL I-2- 3] 2R
LB A FE A, 2F 90%. mp. 132~134 C
(1it.® 132~134 °C); "H NMR (500 MHz, CDCl;) ¢: 7.65
(d, J=3.0, 1H), 7.42 (dd, J=5.0, 3.0 Hz, 1H), 7.28 (d, J=
5.0 Hz, OH), 6.90 (d, J=1.5, 1H), 6.49 (d, J=1.5, 1H),
4.35(q, J=7.1 Hz, 1H), 1.34 (t, J=7.2 Hz, 1H); "C NMR
(125.8 MHz, CDCl;) &: 178.06, 161.23, 157.77, 152.68,
132.96, 127.61, 125.67, 124.37, 110.63, 110.09, 62.07,
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14.27.

(E)-2- A -2-(4-AR-6-2K £ I B -4 H-ML R -2-55) 24
i 2 FR Qi)Y SR, 2R 88%. mp. 128~130 C
(1it.®! 128~130 °C); "H NMR (500 MHz, CDCl;) ¢: 6.82
(s, 1H), 6.35 (dt, J=15.5, 7.0 Hz, 1H), 5.98 (d, J=15.5
Hz, 1H), 5.96 (s, 1H), 4.32 (q, J=7.0 Hz, 2H), 2.18~2.09
(m, 2H), 1.42~1.34 (m, 2H), 1.31~1.23 (m, 11H), 0.84
(t, J=7.0 Hz, 3H); *C NMR (125 MHz, CDCl;) J: 178.34,
161.31, 159.75, 152.35, 140.31, 121.64, 111.89, 110.47,
61.95, 32.69, 31.60, 28.96, 28.91, 28.37, 22.47, 14.23,
13.92.

2- B R -2-[6-(2- F 32 T i - 1- 3 )-4- S8 AR -4 - WL TR -2-
OB OB EERAK, 725 85%. 'H NMR (500
MHz, CDCLy) 6: 6.83 (s, 1H), 5.99 (d, J=2.0 Hz, 1H),
5.77 (s, 1H), 4.32 (q, J=7.0 Hz, 2H), 1.93 (s, 3H), 1.91 (s,
3H), 1.29 (t, J=7.0 Hz, 3H); *C NMR (125 MHz, CDCl5)
5:178.22, 161.40, 161.32, 153.01, 146.71, 116.92, 113.68,
110.42, 61.92, 27.70, 20.79, 14.22.

2-F R -2-(6-FF T F-4- A -4 H-MTE R -2-0) 1R 4. B
QK)®: FAEK, PR 86%. mp. 94~95 C (lit.™
94~95 °C); '"H NMR (500 MHz, CDCL3) ¢: 6.81 (s, 1H),
6.04 (s, 1H), 431 (q, J=7.1 Hz, 2H), 1.80~1.72 (m,
1H), 1.31 (t, J=7.1 Hz, 3H), 1.05~0.99 (m, 2H), 0.95~
0.87 (m, 2H); *C NMR (125.8 MHz, CDCly) d: 177.78,
167.43, 161.31, 152.19, 110.68, 110.44, 61.92, 14.23,
13.56, 7.82.

2-(6-1E T He-4-5 AR -4 H-ML g -2-55)-2-F K LR 2. T
@DP: FEEWAER, 775 96%. 'H NMR (500 MHz, CDCls)
5: 6.84 (d, J=2.2 Hz, 1H), 6.00 (d, J=2.2 Hz, 1H), 4.32
(q, J=7.2 Hz, 2H), 2.46 (t, J=7.5 Hz, 2H), 1.58~1.54
(m, 2H), 1.39~1.30 (m, 5H), 0.91 (t, J=7.5 Hz, 3H); °C
NMR (125.8 MHz, CDCl;) d: 178.01, 166.88, 161.20,
153.03, 112.67, 109.98, 64.04, 61.74, 32.64, 28.24, 21.66,
14.09, 13.37.

2-F %(-N,N- . 2, & -2-(4- A AR -6- Z5 3 -4 H- T i -2-
B OB (2n): 3 B AR, PR 60%. mp. 102~
104 C; '"H NMR (500 MHz, CDCl;) 6: 7.67~7.48 (m,
5H), 6.67 (d, J=2.0 Hz, 1H), 6.41 (d, J=2.0 Hz, 1H), 3.44
(q, J=7.1 Hz, 4H), 1.23 (t, J=7.1 Hz, 6H); “C NMR
(125.8 MHz, CDCl;) 6: 178.11, 161.89, 160.06, 155.80,
131.44, 130.85, 129.15, 125.59, 110.65, 109.97, 61.99,
42.00, 13.19; HRMS (ESI) caled for C7HsNsO; (M+
H)312.1343, found 312.1343.

2-(1-H A -2- AR -2- 0K £ 3L )-6- 7K J -4 H- 1L g -4-
(20)®: FEAFEE, F2FK 88%. mp. 128~129 C (lit.™
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128~129 °C); '"H NMR (500 MHz, CDCl3) 6: 7.67~7.42
(m, 10H), 7.07 (d, J=2.2 Hz, 1H), 6.69 (d, J=2.2 Hz,
1H); “C NMR (125 MHz, CDCly) §: 185.12, 178.23,
161.88, 153.23, 136.54, 132.70, 131.43, 130.59, 129.07,
128.89, 127.35, 125.47, 112.46, 110.96, 72.21.

2-(1-H B -2-5 AR -2- 7K 2. 35)-6-(4- IE R K 55 -4H-
Mt IR -4- i (2p)™: B LR AR, P23 90%. mup. 115~
116 C (it® 115~1116 C); '"H NMR (500 MHz,
CDCly) d: 7.67~7.24 (m, 9H), 7.05 (d, J=2.2 Hz, 1H),
6.67 (d, J=2.2 Hz, 1H), 2.62 (t, J=7.5 Hz, 2H), 1.68~
1.61 (m, 2H), 0.93 (t, J=7.5 Hz, 3H); C NMR (125
MHz, CDCl;) 6: 185.13, 178.32, 162.10, 153.03, 146.77,
136.55, 132.65, 129.17, 128.86, 127.98, 127.34, 125.41,
112.39, 110.29, 72.24, 37.71, 24.10, 13.62.

2-(1-FE R -2-FAR-2- 7K 2. 58)-6-(4- H | FE R JE)-4H-
M G -4- i 2q)™: 3% B E AR, P2 F 89%. mp. 125~
126 C (lit.*1 125~126 ‘C); '"H NMR (500 MHz, CDCl5)
9: 7.67~6.92 (m, 9H), 7.00 (d, J=2.0 Hz, 1H), 6.58 (d,
J=2.0 Hz, 2H), 3.84 (s, 3H); >*C NMR (125 MHz, CDCl;)
J: 185.16, 178.28, 162.15, 161.97, 152.84, 136.65, 132.67,
128.88, 127.38, 127.17, 122.91, 114.50, 112.37, 109.46,
72.20, 55.42.

2-(1-FER-2-5AR-2-2K 2, 55)-6-(4- T A FE ) -4 H-MHE R -
4-FR 2r)¥: B A, 2R 85%. mp. 114~115 C
1t 114~115 C); '"H NMR (500 MHz, CDCl;) o:
7.66~7.10 (m, 9H), 7.04 (d, J=2.0 Hz, 1H), 6.64 (d, J=
2.0 Hz, 1H); “C NMR (125 MHz, CDCl;) J: 185.04,
178.13, 165.43, 163.41, 161.01, 153.33, 136.50, 132.73,
128.92 (d, Jer=8.5 Hz), 127.70 (d, Jo.s=8.8 Hz), 127.37
(d, Jer=5.3 Hz), 11633 (d, Joyp=22.3 Hz), 112.25,
110.71, 72.11.

54T He-3- FEFE ML B [3,2-c ] -7 (1LH)- i (4s5)™:
FEE A, 7758 94%. mp. 220~221 C (lit.™ 220~
221 ‘C); 'H NMR (500 MHz, CDCl;) &: 14.08 (s, 1H),
8.34~7.51 (m, 5H), 6.35 (s, 1H), 2.79 (t, J=7.5 Hz, 2H),
1.81~1.41 (m, 4H), 0.97 (t, J=7.5 Hz, 3H); “C NMR
(125 MHz, CDCl;) o: 186.15, 171.99, 170.62, 147.72,
136.62, 133.27, 130.55, 128.37, 110.71, 33.91, 29.28,
22.14, 13.69.

322 ER 3QH)-kHE 3 49— E s 7 ik (Method
B)

EEIRT, K 1a (0.2 mmol, 57 mg)fl HOAc (10
mol%)¥ T DCE (4 mL)¥ 59, 2854 Et:N (0.2 mmol)
G E] IR RR A . SRS 1 h, RS
T, W4R. FRIEAEN o, SR AGEE 3a (49.8
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mg, FH 87.4%) K MR 2a (2.6 mg, FPFE 4.6%),
n(3a) : n(2a)=95 : 5.

(2)-2-(5- R M0 1 ik -4- 5 44,5 - — IR -2- 2k )-2- 5
RO LEEGa)™: Ak, mp. 143~144 C (lit.®
143~144 “C); "H NMR (500 MHz, CDCly) 6: 7.70~7.38
(m, 5H), 6.73 (s, 1H), 6.33 (s, 1H), 439 (q, J=7.1 Hz,
2H), 1.38 (t, J=7.1 Hz, 3H); >C NMR (125 MHz, CDCl5)
J5: 184.64, 166.65, 160.81, 144.99, 131.72, 131.07, 129.81,
128.88, 111.69, 103.86, 62.54, 14.24.

(2)-2-FL58-2-[5-(4- F A B 08 T L )-4- A AR-4,5-
AR -2-3 ) 2R 4B 3b): AR, PEER 94%,
n(3b) : n(2b)=98 : 2. m.p. 120~121 C (lit.® 120~
121 C); '"H NMR (500 MHz, CDCl;) d: 7.55 (d, J=7.8
Hz, 2H), 7.22 (d, J=7.8 Hz, 2H), 6.70 (s, 1H), 6.31 (s,
1H), 4.38 (q, J=7.1 Hz, 2H), 2.37 (s, 3H), 1.37 (t, J=7.1
Hz, 3H); *C NMR (125 MHz, CDCl;) d: 184.66, 166.26,
160.87, 144.60, 140.43, 131.09, 129.67, 128.87, 111.92,
103.90, 62.49, 30.83, 14.23.

(2)-2- B % -2-[4-5FAR-5-(4- IE TR FE K W H 3k )-4,5-
AR -2-3E ) 2R 2B 3ol M E A, 77F 86%,
n(3c) : n(2¢)=98 : 2, m.p. 89~90 C (lit.*” 88~89 C);
'H NMR (500 MHz, CDCl;) d: 7.56-7.21 (m, 4H), 6.69 (s,
1H), 6.29 (s, 1H), 4.36 (q, J=7.0 Hz, 2H), 2.58 (t, J=7.5
Hz, 2H), 1.67~1.59 (m, 2H), 1.35 (t, J=7.0 Hz, 3H), 0.92
(t, J=7.5 Hz, 3H); °*C NMR (125 MHz, CDCl;) ¢: 184.59,
166.23, 160.83, 145.15, 144.65, 131.10, 129.14, 129.05,
111.91, 103.89, 62.46, 37.86, 24.10, 14.20, 13.64.

(2)-2-[5-(3,5- U T F 2K 0 H 2% )-4- AR 4,5- =&
W IR -2- 9 1-2- B 0 TR L R (3a)™: 3 [l 4k, PR
82%, n(3d) : n2d)=94 : 6, m.p. 145~147 C (lit.!
145~147 “C); '"H NMR (500 MHz, CDCl;) 6: 7.56 (s,
2H), 7.47 (s, 1H), 6.78 (s, 1H), 6.35 (s, 1H), 4.40 (q, J=
7.0 Hz, 2H), 1.37 (t, J=7.0 Hz, 3H), 1.34 (s, 18H); "°C
NMR (125.8 MHz, CDCl;) §: 184.77, 166.16, 160.93,
151.41, 144.75, 130.98, 125.52, 124.55, 113.14, 104.14,
62.49, 34.83,31.29, 14.25.

(2)-2-FE R -2-(5-(4- A R W H S )-4- AR -4,5- =&
R -2- 3L ) 20 R 2T Be)™: Bt [l AR, PR 78%,
n(3e) : n(2e)==89 > 11. mp. 99~100 C (lit.*¥ 99~
100 “C); '"H NMR (500 MHz, CDCLy) §: 7.58 (d, J=9.0
Hz, 2H), 6.98 (d, J=9.0 Hz, 2H), 6.93 (d, J=2.2 Hz, 1H),
6.57 (d, J=2.2 Hz, 1H), 4.37 (g, J=7.1 Hz, 2H), 3.86 (s,
3H), 1.36 (t, J=7.1 Hz, 3H); *C NMR (125 MHz, CDCl,)
5: 178.28, 162.14, 161.61, 152.77, 127.21, 123.07, 114.58,
110.65, 109.28, 62.14, 55.47, 14.36.

http://sioc-journal.cn/ 1669



BIHE

R

(Z)-2-[5-(4- G 7K W Ok )-4- S AR -4,5- — & Wk IR -2-
H2-FHR LR LERGEH™: HEaE g, 725 80%, n(3f)
n(2£)=90 : 10. m.p. 145~146 C (lit®™ 145~146 C);
'H NMR (500 MHz, CDCly) &: 7.57 (d, J=8.5 Hz, 2H),
7.38 (d, J=8.5 Hz, 2H), 6.65 (s, 1H), 6.32 (s, 1H), 4.39 (q,
J=7.1 Hz, 2H), 1.37 (t, J=7.1 Hz, 3H); C NMR (125
MHz, CDCl3) 6: 184.47, 166.77, 160.72, 145.10, 135.84,
132.14, 130.24, 129.22, 110.32, 103.87, 62.64, 14.27.

(2)-2- TR -2-[5-(4-F AP 5L )-4- 548 -4,5- Ak
MR-2-3E] 28R TR (3g)™: Bk, 2R 84%, n(3g) -
n(2g)=91 : 9. mp. 146~147 C (lit™ 146~147 C);
'H NMR (500 MHz, CDCl3) d: 7.66~7.09 (m, 4H), 6.68
(s, 1H), 6.32 (s, 1H), 4.39 (q, J=7.1 Hz, 2H), 1.37 (t, J=
7.1 Hz, 3H). *C NMR (125 MHz, CDCl;) 6: 184.46,
166.61, 164.27, 161.50 (d, J=191.7 Hz), 144.64, 133.01
(d, J=9.0 Hz), 128.03, 116.13 (d, J=22.7 Hz), 110.45,
103.88, 62.57, 14.23.

(Z)-2- B R -2-[4- 5 AR-5-(ME Wy -3-FE I FF 3% )-4,5- =&
Wi -2- 56 ) 2 18 2 B 3h)®: B [ 4K, 2R 85%,
n(3h) : n(2h)=90 : 10. m.p. 142~144 C (lit.® 142~
144 “C); '"H NMR (500 MHz, CDCl5) d: 7.67 (s, 1H), 7.37
(dd, J=5.0, 3.0 Hz, 1H), 7.35 (s, 1H), 6.82 (s, 1H), 6.34 (s,
1H), 4.32 (q, J=7.0 Hz, 2H), 1.40 (t, J=7.0 Hz, 3H); "*C
NMR (125.8 MHz, CDCly) d: 184.57, 166.07, 160.87,
144.25, 133.18, 130.16, 128.52, 126.67, 105.94, 104.33,
62.57, 14.28.

2- F 5 -2-((2)-4- AR -5-[(E)-3- 75 5 3045 7R 3k )-4,5-
TAMKNE-2-FE 28 LB GHS: O E A, FEER 79%,
n(3i) : n(2i)=90 : 10, mp. 110~112 C (1it™ 110~
112 “C); "H NMR (500 MHz, CDCl;) J: 6.44 (d, J=12.0
Hz, 1H), 6.36 (dd, J=15.0, 12.0 Hz, 1H), 6.25 (s, 1H),
6.24 (dt, J=15.0, 7.0 Hz, 1H), 4.36 (q, J=7.0 Hz, 2H),
222 (q, J=17.3 Hz, 1H), 1.45~1.24 (m, 13H), 0.87 (t, J=
7.0 Hz, 3H); “C NMR (125 MHz, CDCly) o6: 184.24,
165.29, 161.10, 146.71, 144.32, 121.90, 113.20, 104.63,
62.45, 33.57, 31.71, 29.14, 29.04, 28.75, 22.26, 14.26,
14.03.

(2)-2-FE R -2-[5-(3-F H-2-T0 T His 3k )-4-510-4,5-—
SR L] R CBRGH): sEEK, 2K 73%, n(3j)
n(2j)=88 : 12. 'H NMR (500 MHz, CDCl;) §: 6.70 (d,
J=12.0 Hz, 1H), 6.26 (s, 1H), 6.18 (d, J=12.0 Hz, 1H),
436 (q, J=17.0 Hz, 2H), 1.95 (s, 3H), 1.92 (s, 3H), 1.35 (t,
J=17.0 Hz, 3H); C NMR (125.8 MHz, CDCl;) J: 184.39,
164.98, 149.35, 144.57, 130.92, 117.33, 109.80, 104.71,
62.44,26.96, 19.12, 14.26.
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(Z)-2-[5-(FF A %2 0 H 366 )-4- S AR -4,5- — S Wk I -2-
H12-BHROR OEEGOSY: 3@ E Ik, 2% 12%,
n(3k) : n(2k)=85 : 15. m.p. 122~123 C (lit.® 122~
123 “C); '"H NMR (500 MHz, CDCl;) d: 6.22 (s, 1H), 5.49
(d, J=11.0 Hz, 1H), 4.35 (q, J=7.2 Hz, 2H), 1.80~1.69
(m, 1H), 1.34 (t, J=7.2 Hz, 3H), 1.08~1.01 (m, 2H),
0.72~0.60 (m, 2H); *C NMR (125.8 MHz, CDCl;) o:
183.04, 165.83, 161.10, 147.46, 122.12, 104.37, 62.41,
14.24,9.55,9.29.

(Z)-2-(5-ZR 7. Y B -4- 56 AR -4,5- — S Wk -2- 58 )-2-
B-N,N-— 23 Z B 3n)™: s AR, 72 70%,
n(3n) : n(2n)=88 : 12. m.p. 134~136 C (lit.*) 134~
136 C); '"H NMR (500 MHz, CDCl;) §: 7.66~7.36 (m,
5H), 6.70 (s, 1H), 6.03 (s, 1H), 3.44 (q J=7.1 Hz, 4H),
1.22 (t, J=7.1 Hz, 6H); °C NMR (125.8 MHz, CDCl;) ¢:
184.48, 169.27, 159.61, 145.50, 131.89, 131.14, 129.80,
128.93, 111.42, 103.23, 42.01, 13.22; HRMS (ESI) calced
for C,7H,sN30; (M+H) 312.1343, found 312.1343.

(2)-2-ZK 7 H JE-5-(1- 2802 AR -2- 9K 2 58 ) I g -
3QH)-FABo)™: HE[E A, 2F 87%, n(30) : n(20)=
93 : 7. m.p. 109~110 C (lit™ 109~110 ‘C); 'H NMR
(500 MHz, CDCl3) §: 7.69~7.37 (m, 10H), 6.75 (s, 1H),
6.34 (s, 1H); *C NMR (125 MHz, CDCl;) §: 184.97,
184.61, 166.76, 144.63, 136.12, 133.06, 131.65, 131.16,
129.95, 128.99, 128.91, 127.43, 112.17, 105.05, 71.98.

(2)-5-(1- R -2-50-2-2K 2. 35)-2-(4- IE R T H
FRIE-3H)-FA3p)™: sEEREA, 2% 76%, n(3p) -
n(2p)=2388 : 12, m.p. 88~89 C (lit.*! 88~89 C); 'H
NMR (500 MHz, CDCLy) §: 7.69~7.20 (m, 9H), 6.75 (s,
1H), 6.34 (s, 1H), 2.60 (t, J=7.5 Hz, 2H), 1.68~1.61 (m,
2H), 0.94 (t, J=7.3 Hz, 3H); >C NMR (125 MHz, CDCl,)
5: 185.00, 184.66, 166.38, 145.36, 144.31, 136.15, 133.01,
131.24, 129.12, 129.07, 128.97, 127.42, 112.54, 105.16,
72.00, 37.90, 24.19, 13.71.

(2)-5-(1-FE A -2- 5 A0-2- 08 2 3)-2-(4- A LR
HoRIE-32H)-FAGQ™: FaE A, 2% 72%, n(3q) -
n(2q)=89 : 11. m.p. 132~133 C (1it.™ 132~133 C);
'H NMR (500 MHz, CDCl5) d: 7.69~6.89 (m, 9H), 6.70
(s, 1H), 6.31 (s, 1H), 3.83 (s, 3H); >C NMR (125 MHz,
CDCly) J: 184.82, 184.69, 165.83, 161.01, 143.66, 136.20,
133.03, 132.97, 128.94, 127.42, 124.27, 114.49, 112.37,
105.24,71.92, 55.32.

(2)-5-(1-F -2- 8 AR -2- 2K 258 )-2-(4- 9 R 7 /Y 5 )
WG -3(2H)-FAG3)™: B @EA, 725 79%, n(3r)  n(2r)
=95:5 mp. 101~102 C (it® 101~102 C); 'H
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NMR (500 MHz, CDCL3) §: 7.68~7.04 (m, 9H), 6.67 (s,
1H), 6.33 (s, 1H); *C NMR (125 MHz, CDCl;) J: 184.79,
184.49, 166.77, 164.25, 162.26, 144.26 (d, J=2.50 Hz),
136.03, 133.06 (d, J=8.0 Hz), 128.94, 127.89 (d, J=3.5
Hz), 127.40, 11621 (d, J=21.7 Hz), 110.91, 104.93,
71.85.
3.3 HAKKREH—RIIE
33.1  F R -G ER IR A AL 6 — AL T ik

A H AP0 10 mL B FEH A Rhy(OAc), (1
mg, 0.025 mmol), BARR. EEIRMPRERFE T,
ForboZ i o A B 2K Z.445(59 mg, 0.5 mmol) 1 2b (149
mg, 0.5 mmol)¥) 57K DCE (2 mL)¥& ¥, [ 3 h. #X)5,
g, W4h, FREAENTE, B3] 1-(4-50-6-0 R
- AH-MER-2-58)-2- X 2R IR TR e AR IR R (T), Bt
Wi (146 mg, 2% 75%). '"H NMR (500 MHz, CDCl;) 6:
7.32~6.91 (m, 8H), 6.45 (d, J=2.0 Hz, 1H), 6.25 (d,
J=2.0 Hz, 1H), 4.25~4.18 (m, 2H), 3.24 (t, J=8.0 Hz,
1H), 2.37 (s, 3H), 2.14 (s, 3H), 2.07 (dd, J=9.0, 5.5 Hz,
1H), 2.02 (dd, J=7.5, 5.5 Hz, 1H), 1.20 (t, J=7.0 Hz,
3H); “C NMR (125 MHz, CDCly) 6: 180.09, 170.44,
164.18, 162.29, 141.68, 137.19, 131.21, 129.50, 129.02,
128.48, 127.69, 125.69, 118.30, 110.28, 61.99, 35.40,
33.21, 21.44, 20.93, 19.61, 14.15; HRMS (ESI) calcd for
CasHys0,4 (M~+H) 389.1747, found 389.1751.
332 FRIQH)-,HEAR ARG — A T ik

A 2 A5 FE T 0 10 mL B FEH A Rhy(OAc), (1
mg, 0.025 mmol), AR, A5, RHAZFMAXS
F LK 204 (59 mg, 0.5 mmol)F1 3b (149 mg, 0.5 mmol)
1757K DCE (2 mL)#& W, TLC Yol s NEfE. 8 1 h
Ja, ik, R4, REHEENSTE, 532)-1-[5-4-F
FLOR Y A )-4- 51 AR -4,5- SRR -2- 5 -2 F R L PR
W RER IR . 6(8), B AR50 mg, =% 77%). 'H
NMR (500 MHz, CDCl;) 6: 7.46~6.92 (m, 8H), 6.50 (s,
1H), 5.85 (s, 1H), 4.30~4.25 (m, 2H), 3.38 (t, J=8.5 Hz,
1H), 2.38 (s, 3H), 2.24 (dd, J=8.0, 5.0 Hz, 1H), 2.15 (dd,
J=9.0, 4.5 Hz, 1H), 2.15 (s, 3H), 1.29 (t, J=7.0 Hz, 3H);
C NMR (125 MHz, CDCly) 6: 187.76, 176.90, 169.60,
145.27, 140.36, 137.39, 131.43, 130.92, 129.54, 129.19,
129.03, 128.37, 128.37, 112.62, 109.68, 62.09, 36.30,
32.02, 21.58, 20.98, 14.16; HRMS (ESI) calcd for
CasHps0,4 (M~+H) 389.1747, found 389.1750.

4 Bh #1 &l (Supporting Information) L. &%) 2a~2l,
2n~2s, 3a~3k, 3n~3r, 4s, 7 Il 8 [{] NMR i [&]. ixit
FAREAT LG 9 MAS F1] /354 (http://sioc-journal.cn/) %K.
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