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74-—HEEFFR-5-O-8EBEENSHE K

PEE  FEE
(B BERZZ%8 L 201203)

WE  74- " HEIEE T R-5-0- BT ERAE St 25 (RS 1A Ry BA 0 LPS 53 B4 i 2R s NO iiF 1
BT S-hiRERA BRSNS, S-ME T SRR G TEE G RIREE A S R RE R ARG A DN B 55 15 (1 Al
B AN DA ERENER, SRR IR SR SR SRS AL R IR L . 2,3- &(-5,6- F LN ZKER(DDQ)
FEAEE 6 R, Lh 36.0%KE R TE R T 7,4 - AR R -5-O- M B AL BB R, Nz a st — A
TEVERF FUBEE T AL,

KW EANRE; 7,4 HEIE T R-5-O- MBS, LAk

Efficient Synthesis of 7,4'-Dimethylapigenin-5-O-glycoside

Yan, Shigiang Li, Yingxia™®
(School of Pharmacy, Fudan University, Shanghai 201203)

Abstract As the active component of precious Chinese medicine Aquilaria sinensis, 7,4'-dimethylapigenin-5-O-glycoside
showed inhibitory activity for nitric oxide (NO) production by activated RAW 264.7 cells. Because of the strong
intramolecular H-bond, the 5-O-glucosidic linkage in flavonoids could not be efficiently constructed via conventional
glycosylation method. In this paper, the efficient chemical synthesis of 7,4'-dimethylapigenin-5-O-glycoside has been achieved
for the first time starting from commercially available naringenin and D-glucose via a linear reaction sequence of 6 steps with
the overall yield of 36.0%, wherein selective hydroxy protecting, reduction with sodium borohydride, glycosylation under
phase transfer catalytic condition, oxidation with 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) and other reactions were
used. This work definitely laid the foundation for the further pharmacological study of this natural compound.

Keywords Aquilaria sinensis; 7,4'-dimethylapigenin-5-O-glycoside; flavonoids; chemical synthesis

H K # [Aquilaria sinensis (Lour.) Gilg] A &fi & &
(Thymelaeaceae) T T J& & SR Iv AR, A4 LUlH LA
SETSE. AARE ARERA N2 S 2R, B AR TR
METoFEE, ERAVSKE THRREER. AT 5RE
% HARKEN NI EE L RN, ARE R S E
TEAWIRD, BN A0 T B BUCE R FRAEIE R, 1999 4F
A7 2 16 2% Bt b g [ 5% — 0 o i DR B A i, TR
SN (PEEDLEA) .

HARE AR NREIIE, RIS STAMARIAR
FRL, R, MERGE, UTE R AT A R
PP TR F TR IRIEAK iR . B FEIK e
WL R SR A (EIRIR BRI TR IR, 1)
RETEHMAN R &, ATsIRmE. B, I v B
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R, R DT AR A 2 200 F, 76 (R
BNE) (AREZGD) (CRAARE) DL (RFEEX)
X PP AILE. IREFRR ALY, Ak
FHA PRl Pt B s AP,
FIMS, B .

S-RLEACH R . PR DL KA R AW —
REBM KRR, ENZHEET AR AP0
74 R TR T R -5-0- 1 R R R ALK B K
PRAHE RN AARTZAR D BRBIN 5-AL A
B, H=iE T AR B L B S0 LPS 75 5 Bk
HAE B NO 5P, H1Cs 8 M 9.19 pmoleL ™!, B EALT
BE I 36 R 25 41 18 25 (IC50=94.12 pmolsL Y. HF 7.4-
TR T R-S-O-HE T AR h A R R, 5
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B AN HME(JFE LA SCHRAN 40 kg IR ZEA PN 43 1
23R 23 mg M HFMEEY), BULIRE 7 HELEY)
T R A FH AL S5 D5 T R AT 7T, & Sk, H Rl
HARAIZA GG RIS, HIRSEI T 7.4- P A
PR R -5-O- M B B L2 G p, Nt — D at e 24
HEVEBUE VI FUERL, T G Al S-S 0H 1 3
A e AR SRAL S R AT AE IR I S %

1 HR51R

T T WSS A TE, S B B R &
S- V7 50 5 W B PR A A — B R ) — A )
Bk AT, R SRS B 7258 R B B e 2R AL
B S-h S A AU b B SCHRRED 8, T4y
ELIE IR FI G ORI . BLERE A BURRS & 18
WA A 5 S e Bl P AR REAZ 1Y) S-07 By P2 B AR A AL 771
MIAAAE N R AEFEFE AL R DR B 5-fr S 75,
()25 1 B SR s ) 2 W AR 5 3 e BRAZ I S5 Py
R IELEMATN I AZAE N R AR R N AZ B3 be 5-07
A aY, Rk &k - A EME A 53]
TR 5-Ar S AP, A ST R )12 A 1 1 S
X 7,4 R SR T RS-0 B T T A K

7,4 BRI VE T 2K -5-O- 7 R I 38 A 2 b
R (E ) BARE YRS r s T A s b 6
2 DDQ A B R BE T 5 M R ER i O ik S
TEREHEET 6 nm I G )k 5 S HERE ALk 8 R AEBELF
A S R 25 19 3. SR (IE A 8 R I A B 4R A R
B e i A VRARIT AR, 1 SCHE a4 5 AT B B S
R R 2 N IR ER], I AR A A5 15 3.

BT BRI AT, DA BRZ 3 1h 2 2 ik
RIFEENE 2), 2R F IR FEE AL 86% ik
KR 74- " HEFEME R 3; (&Y 3 1 S REE
R, (T 95% B 45 &, B 96% MR A3 3
FEE AR A 45, S EEL A 4 R 40 R
S INE R, Fk@ﬁ&&&&@ﬁ@%%ﬁ%u
1% R AT B St A B i fb &4 51, fE TR
e R, Ezﬁusuﬁﬁﬁ%mwA%sﬁﬁﬂﬁ
17 44T BRI S AR S5, 25 S I SR RSN R
Z, BASRBIRMEER P ARG 5. X
ATREZ T 707 N SR R

TEAR BB P AR B B 5 IG5, ARERLLM A —
AN ) R R A E LAY S-AL R F R I . Midori
AN T B e A A S-SR E B A 7 S AR
R AR, = FALHN £ E-2,6- AT FE-4- B LI g
(DTBMP) & £ AR HE . K AT & BRI bR T 15
BT B S AT LAY LIS, B2 HEHE 6-
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B 7.4- FEEEE T 3R -5-O- A B B I8 45 Lo B
Figure 1 Retrosynthetic analysis of 7,4'-dimethylapige-
nin-5-0-glycoside
REpg s e &), Hpia Z X ASEIL 7y B alif. =
%Lwﬁ%%TUﬁiﬁ#%%ﬁ%%Vﬁ {ER=32 /R

KRG BIME— ) S-A s SR H AR, it
*memﬁ¢@%mmﬁm5ﬁ%mz%%%ﬁwm
et gk SRR S EAR S 6-fImH
PGEA A I — A B A

N 5E IR Midori /N 5 F I BT A4-£E [ B, R
TRACHE 9Bl 3 (AR AR 26 1 R ORSEBL etk &4 5-
P SECH T AR . D B A R AL AR B,
95% L TFE 2 fi LA 84% U A5 2 A A AL &4 10;
SR PR LA T 2 B 10 SR IR - P A 2 0 i 2 TR AX
LA 88% MG RIME I (1A 8. SRR M, DA4 4 ik
MR IRARHT 6 A D 2 A8 T 4 2 AL A IR A
ERE. AT EIRSCE BT VAR WL, T n
gk — J 2o A Rl 2 Y BT R R e AR A HLAE AR 2 A
Jit A2 K.

A BT 1 26 4 2 WY R A B SRA X B S (1A 8
Ja, BRI TR ML RO AL RS EAR RS
AT T IR BAF AR 26 AF T, Resli & s 5
BERLGLAR 8 Hoe i BEHE T T80, AR5 A S NiAk &
I ZEAFR 0.5 mol/L MBREREIVA ™. 4 N B
& 45 CRANRE 12 h JEBL 38% R AT 3 50 4
G 6, HN RN B EH Y 6-hifk L&
PRI A . 2R AR S VAR, 45 C RN
2 18 h JARELL 66%MIZ0AL R IR 13 2] H brfb 540 6. 1L
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Reagents and conditions: (a) Me,SO,4 (4.0 equiv.), K,CO3 (4.0 equiv.), acetone, reflux, 48 h, 86%; (b) Et3N (8.0 equiv.), DMAP (1.0 equiv.),
AcCl (2.5 equiv.), 10 min, 96%; (c) NaBH, (6.0 equiv.), THF-H,O, r.t,, 3.5 h, 91%; (d) TBAB (0.5 equiv.), aq. K,CO3, 45 °C, 18 h, 66%; (e)
DDQ (3.0 equiv.), DCM, 18 h, 78%; (f) K,COj3 (2.0 equiv.), THF-MeOH-H,0, 2 h, 93%; (g) BzCl (7.5 equiv.), Py, 4 h, 84%; (h) AcBr (5.0

equiv.), MeOH (3.0 equiv.), AcOH, 8 h, 88%.

B2 7.4 HSEUAEPE T 3R-5-O-H & B 1K it 2k
Figure 2 Synthesis of 7,4'-dimethylapigenin-5-O-glycoside

Ab, FRATH SR AR, LAY 5 SRt
1A 8 7 N,N-— Ff 35 F FE it (DMIF) ¥ Y30 3] 4 e R 8044 1
TR A R N, (B DR R I A BB A T EE 1 H A
P,

1E DDQ fELEMIZAF T, AL &Y 6 7T LIk
I AR L 78% HICR 1S B SR BB AL &4 780, 3%
F p EF AL A 7 A5 DY SR R — I KR AV TR AR &R
Al SRA 2 equiv. [RITEKBRER B AT LAIEF A b Bt B
PEER E R4 L DL 93% USRS B H B B 4= ). &
e, KA IES S 7,4 A FE T R -5-0-H
BT R R B 5 R AR P s — 5

2 g

DAY B 5 75 (Rt i A0 D=7 A b N JRORE, Ak
HERIERY . TSR . AFEREMEAL T OB 1L
DDQ &M% 6 BB, PL 36.0%H R E IR K T
7.4 - R R R-S5-O- M B REE LA . 4771
Je AR Z NMR A1 HRMS S5 RIGIE. %6 073882
MEIARE R 7,4'- A R fr R -5-0- B A B A
B S BAEME, RS0 s, NE IR
NHF S H 2 H TG K S5 M O B T W 2. [RIE AR
ARG Rt — B EE T 5S-SR R &
V) e AT EE ) A T T

3 SLEES
3.1 ESHF
W5 R _E TR SR 2 A AT PR =] i WRR B
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I BACI RE ; RZREFEARI S R A Bruker VANCE-400 2%,
600 ZYUA% ML SLHROCN 2 ; Bk K Agilent 1946BESI-
MS BTG E; BENRH SGW-3 HBIIE G 2.
HZ O (TLC) K H HSGFs,(MH & 402 T 5T AT,
EHTE R RERN 200~300 H (W & A2 TALBFFCRT). B
FH AR 770 A T B A 2l 5 43 B 40

32 ZWHE

321 2-(4-FAEFRHL)-5-FET-FAEFRF A0
"-4-BR(3) 89 & Ak,

Rl % 2 (5.00 g, 18.38 mmol)¥& T il 150 mL,
FEiRBFE TR TG /KRR #H(10.14 g, 73.48 mmol)
JeRRIR — WE(7.04 mL, 73.56 mmol). ‘EiRE$HHE 10 min
J&, 50 CRINER 48 h, & EMIER(TLC) V(A M
) @ (TR CHE)=10 @ 110 s [ b e 4. L g,
JEDE IRV, I8 288 6 DR 4 PRI 7R I 4 A S A
A 1 mol/L 5 200 mL 71, —5FEEAEHL(100 mL X 2),
EIFANAE, WAk 100 mL ¥V, /KBRS T
M R GEAE ST AR 3 475 g IR 86%.
m.p. 119~120 ‘C; 'H NMR (400 MHz, CDCl;) &: 12.04
(s, 1H), 7.38 (d, J=8.1 Hz, 2H), 6.95 (d, J=8.2 Hz, 2H),
6.06 (s, 1H), 6.04 (s, 1H), 5.36 (d, J=12.9 Hz, 1H), 3.83
(s, 3H), 3.80 (s, 3H), 3.21~3.00 (m, 1H), 2.78 (d, J=17.1
Hz, 1H); “C NMR (150 MHz, CDCl;) J: 196.16, 168.08,
164.25, 163.02, 160.17, 130.51, 127.86, 114.35, 103.25,
95.20, 94.34, 79.12, 55.79, 55.49, 43.30; HRMS calcd for
C,7H,505 299.0920, found 299.0986.

http://sioc-journal.cn/ 563
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322 2-(4-F AEFRA)-S-CEBEAL-T-FALAFKF =
A o -4-BR (4) 89 A A%

Bk 3 (1.67 g, 5.56 mmol)i T & ke 75
mL, B TR = 2 0%(6.15 mL, 44.48 mmol)
J DMAP (0.68 g, 5.56 mmol). [z N4 % o 248
Z:54(0.96 mL, 13.90 mmol), 10 min J&, £ TLC [V(f1
W) @ MR ) =6 © 1M IR M e 4. BN
WA 1 mol/L #hEE 200 mL v, & H A H
(100 mLX2), &FHAEHAH, HWAEEHEAK 100 mL P,
ToKBREREN T8, WU IRZEIFHLS, HME 95% L REE
Shiim, oHUE, TS O AR 4 1.82 g, IR 96%. m.p.
160~161 C; '"H NMR (400 MHz, CDCl3) 6: 7.37 (d, J=
8.3 Hz, 2H), 6.95 (d, J=8.4 Hz, 2H), 6.41 (s, 1H), 6.28 (s,
1H), 5.40 (d, J=13.6 Hz, 1H), 3.83 (s, 3H), 3.82 (s, 3H),
3.04 (t, J=16.4 Hz, 1H), 2.70 (d, J=16.7 Hz, 1H), 2.39 (s,
3H); “C NMR (150 MHz, CDCl;) §: 189.22, 169.71,
165.59, 164.47, 160.20, 151.98, 130.56, 127.91, 114.36,
108.07, 104.84, 99.65, 79.46, 55.94, 55.51, 44.97, 21.27;
HRMS calcd for CoH;sNaOg 365.1001, found 365.1021.
323 2-(4-F AEFHA)-S-H#AT-FAEFRHF A
H(5)89 & &

K& Y4 (1.37 g, 4.00 mmol) & 7% T 30 mL P&k
M &% 15 mL /KRS AT, vKiniie: R s 2 00mA
BHEALEN(0.91 g, 24.00 mmol), 3.5 h J54 TLC [V(f1 i
fit) © M(LFR B8 =6 © 1R R N 5E 4. A [ B
AN E L& IE RN, LR EFER
(100 mLX2), &IFANAH, BAEEHK 100 mL Pk,
ToOKBRBR AN T8, Dl R R 4 1540 i, RS 2 A K- &
TR OB E &5 dh, g, TR EGEE 5 1.04 g i
91%. m.p. 137~139 °C; '"H NMR (400 MHz, CDCl;) ¢:
7.35 (d, J=8.5 Hz, 2H), 6.92 (d, J=8.5 Hz, 2H), 6.12 (d,
J=2.1 Hz, 1H), 6.01 (d, J=2.1 Hz, 1H), 5.02~4.85 (m,
2H), 3.83 (s, 3H), 3.73 (s, 3H), 2.79~2.61 (m, 2H), 2.26~
2.14 (m, 1H), 2.12~1.97 (m, 1H); “C NMR (150 MHz,
CDCly) d: 159.48, 159.36, 157.03, 154.65, 133.74, 127.59,
114.09, 101.96, 94.81, 94.48, 55.48, 55.44, 29.37, 19.26;
HRMS calcd for C,7H;50, 286.1205, found 286.1187.
324  5-(f-2,3,4,6-v9 K VP B B5-D- # B 4% A H)-2,3-
ZA-2-(4-F AR HA)-7-F BRI = A akh(6)8Y
AR

ka5 (077 g, 2.69 mmol), tL&4 8 (2.67 g,
4.05 mmol)¥A T4 1 50 mL, =B FKIMAN T
FLIRAL#(0.44 g, 1.36 mmol) & AEAFREREH R 50 mL.
FERBEFE 10 min J5, 45 CTFII#HUIMN 18 h, & TLC
[VCAMER) @ V(IR ER)=4 @ 1 RIE IR RN 58 4.

564 http://sioc-journal.cn/
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S, KAHAH S W AN (40 mLX2), &IFAHLAH,
AN ER/K 50 mL Wik, JoKBRERENTH. I e ik
ENTR A 6 1.53 g, YK 66%. m.p. 198~199 C;
[a]Z —27.8 (¢ 0.38, CHCl;); '"H NMR (400 MHz, CDCl;)
8: 8.05 (d, J=7.7 Hz, 2H), 7.98~7.93 (m, 4H), 7.87 (d,
J=17.7Hz, 2H), 7.57~7.23 (m, 14H), 6.91~6.83 (m, 2H),
6.35 (s, 1H), 6.18 (s, 1H), 6.05~5.96 (m, 1H), 5.85 (t, J=
8.7 Hz, 1H), 5.73 (t, J=8.2 Hz, 1H), 5.39 (t, J=7.5 Hz,
1H), 4.83~4.65 (m, 2H), 4.56~4.44 (m, 1H), 4.36 (s,
1H), 3.80 (s, 3H), 3.64 (s, 3H), 2.75 (d, J=16.8 Hz, 0.5H),
2.65~2.53 (m, 0.5H), 2.45 (d, J=13.1 Hz, 0.5H), 2.35~
221 (m, 0.5H), 1.91 (s, 1.5H), 1.75~1.66 (m, 0.5H); '*C
NMR (150 MHz, CDCly) &: 166.32, 165.91, 165.40,
165.27, 165.17, 159.47, 159.44, 159.30, 156.78, 156.70,
155.94, 155.83, 133.72, 133.66, 133.60, 133.54, 133.50,
133.25, 130.04, 129.95, 129.86, 129.62, 129.30, 129.23,
128.86, 128.78, 128.62, 128.50, 127.56, 127.51, 114.03,
105.13, 99.78, 99.57, 96.13, 95.63, 95.57, 77.73, 72.88,
72.82, 71.70, 71.64, 69.66, 63.44, 55.45, 29.10, 19.57,
19.40; HRMS caled for Cs5HusO;3 865.2860, found
865.2847.

325 5-0-(B-2,3,4,6-W9 K F B B5-D-# & #%)-7,4'- =
T AT F ()8 6%

K LEY 6 (0.66 g, 0.77 mmol)iE T — 5 HkE 60
mL, =IEHFE NI DDQ (0.53 g, 2.31 mmol). 18 h J&,
2 TLC [V(RHE) @ MR OHE)=4 © 1Rl 5o OV
eA. PR, AR BERRIEYE, AU A K
50 mL Pek, ToKBRERIN T, IR IRAARTE JZ AT 13K
mEE 7 0.53 g, K 78%. m.p. 131~132 C; [aly
—32.8 (¢ 0.35, CHCL;); '"H NMR (400 MHz, CDCL;) o:
8.03~7.89 (m, 8H), 7.74 (d, J=8.6 Hz, 2H), 7.54~7.29
(m, 12H), 6.98 (d, J=8.6 Hz, 2H), 6.71 (s, 1H), 6.58 (s,
1H), 6.39 (s, 1H), 6.07~5.89 (m, 2H), 5.81 (t, J=9.3 Hz,
1H), 5.66 (d, J=6.8 Hz, 1H), 4.68 (d, J=11.7 Hz, 1H),
4.49 (dd, J=11.9, 5.7 Hz, 1H), 4.32 (s, 1H), 3.87 (s, 3H),
3.77 (s, 3H); “C NMR (150 MHz, CDCl;) é: 176.31,
166.21, 165.99, 165.36, 163.25, 162.16, 160.69, 159.17,
156.69, 133.61, 133.36, 133.13, 132.97, 130.13, 130.05,
129.94, 128.91, 128.57, 128.45, 128.39, 128.29, 127.72,
123.98, 114.46, 110.61, 107.56, 103.59, 99.84, 96.50,
73.07, 72.93, 72.82, 69.62, 63.23, 55.85, 55.60; HRMS
calcd for C5,H4,0,4 877.2496, found 877.2487.

3.2.6 74-=F AL F T E-5-0-8 HAEF1)89 6 %

BALAEY) 7 (287 mg, 0.33 mmol)i& T HIEE 5 mL. Y
SRR 5 mL DL K 1 mL VR AERIF, EimBEEE
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NOTE

ANTCIKBRERE1(90 mg, 0.66 mmol). iR i< 5 min
Ja, TIIE 45 CYRSi B 2 h, & TLC [V(fiHiF) :
V(IR CBE)=1 & 41Kl 7R [ B 56 4. N BH 5 A%
RE R AT ZE i, IR, FEE R, A LA IR 94 4 45 A0
i, BT RIFE T 10 mL 2R 8, InFEl 30
min J&, HAAE, TE, JEVIH O OBREE, BAET
B SEAE A 1 140 mg, WK 93%. mp. 210~211 C;
[a]y —40.5 (¢ 0.45, pyridine); 'H NMR (400 MHz,
DMSO-dq) J: 8.04 (d, J=7.9 Hz, 2H, H-2', 6'), 7.11 (d, J=
7.9 Hz, 2H, H-3'5"), 7.10 (s, H-8, 1H), 6.91 (s, H-6, 1H),
6.81 (s, H-3, 1H), 4.76 (d, J=6.6 Hz, H-1", 1H), 3.90 (s,
7-OCHs, 3H), 3.86 (s, 3H, 4-OCH3), 3.75 (dd, J=12.0,
5.0 Hz, 1H, H-6"), 3.52(m, H-6", 1H), 3.50~3.16 (m, 4H,
H-2", 3", 4", 5"); “C NMR (150 MHz, DMSO-d,) o:
176.95 (C-4), 163.61 (C-7), 162.10 (C-4"), 160.96 (C-2),
158.48 (C-9), 158.24 (C-5), 128.04 (C-2"), 122.75 (C-1),
114.55 (C-3"), 109.30 (C-10), 106.49 (C-3), 104.18 (C-1"),
103.53 (C-6), 96.61 (C-8), 77.66 (C-3"), 75.77 (C-5"),
73.61 (C-2"), 69.95 (C-4"), 60.95 (C-6"), 56.09 (C-7-
OMe), 55.56 (C-4'-OMe); HRMS caled for Cy3H,509
461.1448, found 461.1439.
3.2.7 1,2,3,4,6- 53K T EREG-D-% £ #5(10)69 & m%,

¥ D %A 9 (9.00 g, 50.00 mmol)iE THLRE 150
mL, VKV 22023 N 2K FBE((43.70 mL, 375.00 mmol),
Wnse e fE ok, SRSk 4 h, & TLC
VA M) @ MR ) =2 @ 1R B OB 58 4.
BN FEE 10 mL 2815 SR, 93 Hs 228 B R0 70 5 701 i 4 3
AW 1 mol/L #8200 mL 1, & FEEAE(100
mLX2), &HAHH, WAEEK 100 mL ¥k, JK
TRER AN T IR B A 57, 95% B F 45 i 15 Lk oK
10 29.46 g, K 84%.
3.2.8 1-i£-2,3,4,6-v9 K F BR B5-D-H) 5 4% (8) 49 & A&

BALAY 10 (7.00 g, 10.00 mmol)i% T UKEEELZ 100
mL, FRESRS FRIKIA LR (3.70 mL, 50.00
mmol) &% FIEE(1.20 mL, 30.00 mmol), E iR+ 8 h, 4
TLC [(V A WEF) @ MR ZER)=6 @ 17K 2R SN 58
A AR PBAA RN S B 300 mL #RE, 43
AR MRIRREREAN KR /K% 200 mL ¥Eik, /K
TREREA T, WU ET S O Ak 8 5.81 g, Uk
K 88%. m.p. 129~130 °C; [a]y —28.1 (c 0.45, CHCLy);
'H NMR (400 MHz, CDCLy) &: 8.07 (d, J=7.4 Hz, 2H),
8.00 (d, J=7.4 Hz, 2H), 7.96 (d, J=7.6 Hz, 2H), 7.88 (d,
J=17.5 Hz, 2H), 7.62~7.49 (m, 3H), 7.47~7.36 (m, 7H),
7.33~7.29 (m, 2H), 6.87 (s, H-1, 1H), 6.27 (t, J=10.0 Hz,

Chin. J. Org. Chem. 2019, 39, 561~565
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H-4, 1H), 5.82 (t, J=10.1 Hz, H-3, 1H), 5.33 (d, /=104
Hz, H-2, 1H), 4.74~4.65 (m, 2H), 4.51 (d, J=12.3 Hz,
1H); HRMS caled for C4H330,, 701.2023, found
701.2019.

#HBh#1 Bl (Supporting Information) 1 [H] {4 J 2% 7= 4
{7 "H NMR & C NMR ¥ [, X 2p AT L4 97 AT
I3t (http://sioc-journal.cn/) I N %K.
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