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A Method for the Synthesis of the Isorhapontigenin and the
Stilbene Compounds in Similar Structures
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Abstract A method for the synthesis of the isorhapontigenin and the stilbene compounds in similar structures was developed.
Using 3,5-dihydroxybenzoic acid as starting material, benzyl protecting the phenolic hydroxyl, via the Wittig-Horner reaction
to construct the trans stilbene structure, and then debenzylation under the palladium on carbon/ammonium formate system
condition, the isorhapontigenin could be obtained in the yield of up to 48%. The catalytic system was successfully applied in
the synthesis of a series of hydroxyl stilbene compounds, which could achieve good results. All the reactions worked under
mild conditions and obtained in good yield. Furthermore the materials were of cheap and less toxicity. It provided us a simple
way to synthesize hydroxyl stilbene compounds in large scale.

Keywords isorhapontigenin; hydroxyl stilbene compounds; palladium on carbon/ammonium formate; debenzylation
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TR LS S SRR, AR e T R
RIRME, IEZTEN A2 R 5 RS
=0
1 &R511R
1.1 BRERNMFHRIL
FATLA 3,5- FRILOK IR CE B R TIRNERL, R
4 Thakkar 25U HRIE VAL R EARY . FHIEEIL. TOE
A AR Witting-Horner N 75 21 22 51 o [A] f4:4L,

W) 7a~17f (Scheme 1), FLMLE) Ta NIV T T4
T/ PR e S e R A DL R 1 S L 2% 1. 8% T e
WA AR IR E . ROBIR A
ISR EIS SANA A R S W T

M 1 H(Entries 1~4) 0 LA H, 1,2- =& 255 H
BEARFREE A 1/1 B, WA JE R SRR e df, I BRI
AR Z A LA gD, SORE EEINAR, B
P VBB IE SR TR P40 1as & &30, [NV T
W 0T P )RR AL SR B — e A E. AN 1

o, R'@CHO

C>_<\ L|AIH4 R<:>_/ PBr3 <:>_/Br PO(OEt)3 — R-OEt 6a ~ 6f /—/ \ "
&~ OEt X -
a2 3a~af da~ 4f s i 7a~7f \ 7
5a ~ 5f
R R'
a 3,5-(0Bn), 3-OCHj3-4-OBn
b 3,5-(0Bn), 3-OBn-4-OCH3
¢ 3,4,5-(0CHs)3 3-OBn-4-OCHj
d 3,5-(0OCHj),-4-OBn 3-OCH3-4-OBn
e 3-OCH3-5-OBn 3-OBn-4-OCH3
f 3,5-(0OBn), H
B 1 AW Ta~7f G L
Scheme 1 Synthesis of compound 7a~7f
K1 WEY Ta IR AR
Table 1 Optimization of the conditions for debenzylation of compound 7a
HO HO,
O 10% Pd/C o— o—
OBn HCOONH + O
4 O OH O OH
7a CICH,CH,CI/MeOH  HO 1a HG
1as
Entry  w(HBE)% x(FIRE) V(1,2-Z5 k%) © V(HEE) HEEIC I [ /min R b1%
1 20 6.0 40 40 Trace
2 20 6.0 40 40 14
3 20 6.0 1.5/1.5 40 40 45
4 20 6.0 1.8/1.2 40 40 16
5 10 6.0 1.5/1.5 40 40 11
6 30 6.0 1.5/1.5 40 40 41
7 20 5.0 1.5/1.5 40 40 Trace
8 20 7.0 1.5/1.5 40 40 35
9 20 6.0 1.5/1.5 50 40 31
10 20 6.0 1.5/1.5 30 40 34
11 20 6.0 1.5/1.5 20 40 30
12 20 6.0 1.5/1.5 40 35 51
13 20 6.0 1.5/1.5 40 30 64
14 20 6.0 1.5/1.5 40 25 72
15 20 6.0 1.5/1.5 40 20 46
16° 20 6.0 15/15 40 25 67
17 20 6.0 75/75 40 25 68
“ RIFLZk M 7a (0.2 mmol), #r4Y 10% FHLHR(F A w), W BREE(BE/R 8 ), 2555 N R B * B ARFE) 1a (194 B I © 7a (1.0 g, 2.0 mmol); “ 7a (5.3 g,
10.0 mmol).
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Entries 3, 5 f1 6 ATLLE H, AR D, B8R
18, HUk A OKOK, ROSEIE BE Ik PR 2F 5 AR R PR )
las, 08CH EONIRRL 7Ta R 20%00), 528 S v &k
WERT. 4543 1 1 Entries 3, 7 #1 8 (JLAE Y, FRAL
MRS, RNEERE, REaB R YRZ,
IR KK, NIRRT R, H 1as %, MH
TR ¥ &N 6 equiv.if, iR IE R BISURBIF. MR 1+
Entries 9~ 11) 0] DA & H I8 FE X = B2 52 ma) A5 X 558708,
40 CRMAXELF. B, AR RN 34T 7 0
7T, M 1 7 Entries 12~15 fJLAF 1, MK,
FH 5135 1as, 25 min i, 53 Bir= R e, £
AT, BATR R PR AIREAT 1A S SEGBUR R BT
7, MF 1 ¥ Entries 16, 17 7] LAFE H, %A RES
SEPF OB R RO %

1.2 BFERNUFIERMEHAR

Ranu Z5UHRGE, AU FF R B A0 1 R RE R B MR
J& o, f-ANHOFIEE b L HERR DU, DR, 78 BB
e B RR A, 2 A A Bch SV B I8 SR EI ) 1as.
MFE 1 7 Entries 12, 13 AT LAGE H, SN RIS =20 R
HA— BRI, 53 /M8 K IUBE A I (A1 R I, 1as t33E
—BHEIN. N T R TR NI (8]0 s R PR R
BATRGW T T 1a A 1as FIUCER AT SRR ] 5 R (B
1). A1 R EAE H, 1a YR AE — € I E] (23 min 72 45)
TR FEAE J BT F B, 1as U BE S S (0 HEAT 3288 . M
1M, 3 HE X s BB [a] Al i, P DAAE e UAC %6 P JE %
PEAR B H bR 4.

80 —=— 1as
70 —— 1a
60
501
404
304
201
10+
0

Yield/%

15 20 25 30 35 40 45
Time/min
B 1 PSR 1a F 1as WM R] 5¢ 2R i 26
Figure 1 The curve of the yield of 1a-1as-reaction time

1.3 TREIRMBIBSRTER N

T ERAUAG S AT R b, ST A E R SR, X
MEACTT R VAR PR P R S S I TR 4738 24 1
W, D E AR R RV E (R 2). X T
AR To~TEHAS T 40%~85% M, HE— it
B 124k R B A BRI E
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R2 AFEEVIRIB RIS
Table 2 The debenzylation of different substrates

7\ — R 10% Pd/C, HCOONH
R/_ \ A R ’ 4
N\ / CH,CICH,CI/CH3OH, 40 °C
7b ~ 7f
7 N\
\ "/
1b ~ 1f
R R
b 3,5-(OH), 3-OH-4-OCH3
¢ 3,4,5-(0OCHs); 3-OH-4-OCH,
d 3,5-(OCHg),-4-OH  3-OCHj3-4-OH
e 3-OCHj;-5-OH 3-OH-4-OCH,
f 3,5-(OH), H
Entry ¥ wlEE)/% x(FER#) Bf1E)/min WK 7%
1 1b 20 6.0 30 70
2 1c 10 4.0 30 85
3 1d 20 5.5 30 77
4 le 10 5.5 30 73
5 1f 20 5.5 240 40

© 2016 Chinese Chemical Society & SIOC, CAS

¢ RN SAT To~TF (0.2 mmol), EAHE 10% AR (55 w), IR (EE
SRS x), IRATERG mL)N 1,2- R b/ W BRI A 1/2), 545
TR P oy R,

2 i

ASCUABRT 3,5- iR 3 K IR Bl s W B T I R 4R
SRR, B R R L, Wittig-Horner 2B R &R
Bl J 3K 2R S R I PR B/ R e A B 3
o R % S B KB R LR R A Y. R
L3 3k %o sz 7 B [ P A ) T DA A 2004 o) XU e 3 i 1)
BIF=¥). ZO7 N SRR, BT RIS N, R AE
a2 4, nii, 5 T %AW K& %

3 ey
31 X5

1% 5 i BUCHI 2 @) B-545 B A4 ; "H NMR
A13C NMR H Bruker-300 AZ R FEIRAC 52, = H 3 Ak
e NWNAR; BELL Agilent 6460 MS (50 eV)Z i it il
E; U E ENT(TLC) AR E T 73 8 FH 1L AR 5 B ik
T A2 2 E M ki GF254 FURER AT 300~400 H
FEENTRERR. S8 AT RSP 3 h  drall. A ik
TEALFSR B BT RV A 7 A= 1) A12012 B4 54 10%
(L.

WA 2a~2f [ &5 555 SCIR[12~ 141757,
WEY Ta~7f B)46 NS5 (8,101 771, BIGEE
53mhE—E.
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3.2 ZLWAHE
32.1 FEFRFFAa)d AR

B A4 7a 106 mg (0.2 mmol) A H %% 76 mg (1.2
mmol)¥& T 3 mL IBEEF[V(1,2- =& k) @ V(H
B)=1/1], N 40 C, #iHE 15 min, FEHNAM. ORI
I 21 mg 10% Pd/C, 40 ‘C RHiHkM M. TLC [V(H
HEE)/ V(LR CBg)=2/111H 0 2 R B 58 4%, 29 25 min.
YRR AR, KU R CABR 22 TOLER, TR ZE B BER
W, TR EREN VA MER/ V(L8R C.08)=3/11153
F 37 mg WRE ALK, B 72%. mp. 170~174 C(XL
BRE™ 170~173 °C); 'H NMR (300 MHz, CD;COCD;)
0: 8.23 (s, 2H, OH, D,0 exchangeable), 7.71 (s, 1H, OH,
D,0 exchangeable), 7.18 (d, /=1.8 Hz, 1H), 7.03~6.97
(m, 2H), 6.90 (d, J=16.3 Hz, 1H), 6.79 (d, J=8.1 Hz,
1H), 6.53 (d, J=2.0 Hz, 2H), 6.26 (t, J=2.1 Hz, 1H), 3.86
(s, 3H); *C NMR (75 MHz, CD5COCD;) ¢: 159.5, 148.5,
147.5, 140.8, 130.4, 129.4, 127.0, 121.1, 115.9, 110.1,
105.7, 102.7, 56.2; ESI-MS m/z: 259.1 ((M+H]").

3.22 LA 1b~1f 494 %

BALAY) Tb~T7f (0.2 mmol) AT FHFER% (1.2 mmol )i
T 3 mL BEEFIN2- 2K - V(RE)=1/2],
T 40 °C, BEHE 15 min, FRHNAME. RIE NI =
I 10%~20%M) 10% Pd/C, 40 C FHiHER M, TLC
(VAT T/ V(LR 2. 18) = 2/1 W &8 ) by 58 4, A8
P 2 Fron. ik yERR L ALK, KPR RRE AR 25 EHLER,
VB 75 bR BERA T, TR B AE E T VA TR/ V(2R
LB =313 2|74 1b~1f.

BRI R NE)-3,5,4,- — HEIE-3- 25 2K 00
(1b): 36 mg KA MEAE, K 70%. mp. 180~184 C
(3 ik " 184 ~ 188 C); 'H NMR (300 MHz,
CD;COCD:;) d: 8.22 (s, 2H, OH, D,0 exchangeable), 7.60
(s, 1H, OH, D,0 exchangeable), 7.10 (d, J/=2.0 Hz, 1H),
7.02~6.86 (m, 4H), 6.56 (d, J=2.1 Hz, 2H), 6.28 (t, J=
2.1 Hz, 1H), 3.85 (s, 3H); “C NMR (75 MHz,
CD;COCDs) 0: 159.6, 148.3, 147.6, 140.7, 131.7, 129.1,
127.6, 119.7, 113.3, 112.4, 105.7, 102.8, 56.3; ESI-MS
miz: 259 ((M~+H]"). RAFEHE 525 CHR[16]%T B

(E)-3,4,5,4',-VU A JE-3- R 2R 20 (1e): 63 mg
IR, W 85%. 'H NMR (300 MHz, DMSO-d;) 6
9.01 (s, 1H, OH, D,0O exchangeable), 7.07 (d, /=16.3 Hz,
1H), 7.02~6.89 (m, 4H), 6.87 (s, 2H), 3.82 (s, 6H), 3.78
(s, 3H), 3.66 (s, 3H); °C NMR (75 MHz, CDCLy) : 153.3,
146.4, 145.8, 137.6, 133.3, 130.9, 127.8, 127.0, 119.2,
111.7, 110.6, 103.3, 60.9, 56.1, 56.0; ESI-MS m/z: 317.1
(IM+H]"). RAFEHE 522 SCHR[1 715 B
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(E)-3,53 -=H A F-44- I K LIEHAd): 46
mg FAGEE, L 77%. mp. 154~157 CCCHRE!™
156~159 ‘C); 'H NMR (300 MHz, CD;COCD;) 6: 7.65
(s, 1H, OH, D,O exchangeable), 7.27 (s, 1H, OH, D,O
exchangeable), 7.18 (d, /=1.9 Hz, 1H), 7.04 (d, J=16.4
Hz, 1H), 6.98 (d, J=16.3 Hz, 1H), 6.97 (d, J=1.9 Hz,
1H), 6.86 (s, 2H), 6.80 (d, J=8.1 Hz, 1H), 3.89 (s, 3H),
3.87 (s, 6H); °C NMR (75 MHz, DMSO-d;) J: 148.2,
147.9, 146.2, 135.2, 129.2, 128.1, 126.2, 126.1, 119.6,
115.6, 109.5, 103.8, 56.0, 55.6; ESI-MS m/z: 303.1 (IM-+
H]"). RAEEHE 5 225 SCRR[ 1815 .

(E)-3.4,-—HIEHEE-35- A K 2 (le): 39 mg
FKEEBEE, BE 73%. mp. 159~162 C; 'H NMR
(300 MHz, DMSO-ds) 9: 9.42 (s, 1H, OH, D,O exchange-
able), 8.99 (s, 1H, OH, D,0 exchangeable), 7.02~6.95 (m,
3H), 6.90 (d, J=8.4 Hz, 1H), 6.84 (d, J=16.4 Hz, 1H),
6.58 (s, 1H), 6.53 (s, 1H), 6.22 (t, J=2.1 Hz, 1H), 3.78 (s,
3H), 3.72 (s, 3H); *C NMR (75 MHz, DMSO-d;) J: 160.6,
158.6, 147.7, 146.6, 139.3, 130.1, 128.5, 126.3, 118.5,
113.0, 112.2, 106.0, 102.7, 100.6, 55.7, 55.0; ESI-MS m/z:
273.1 ((M~+H]").

WINZRNE)-3,5- R IR ZIE(D: 17 mg KiEE
AR, W% 40%. mp. 153~157 CCCERfE!"” 156~
159 ‘C); '"H NMR (300 MHz, CD;COCDj3) ¢: 8.30 (s, 2H,
OH, D,O exchangeable), 7.58 (m, 2H), 7.38~7.33 (m,
2H), 7.28~7.22 (m, 1H), 7.09 (s, 2H), 6.59 (d, J=2.1 Hz,
2H), 6.31 (t, J=2.1 Hz, 1H); C NMR (75 MHz,
CD;COCD5) : 159.6, 140.3, 138.4, 129.8, 129.5, 129.1,
128.3, 127.3, 106.0, 103.2; ESI-MS m/z: 213.1(IM+H]").
RAEHHE 5275 SCHR[10, 1918 .

HBh# Bl (Supporting Information) Hirfb &% 1a~
1f 19 'H NMR. “C NMR K343 X 388K "H NMR ]
W, HArb &Y 1la~1f 2 HEK S5 10 'H NMR B35
P, X LERPRE AT DL A 2 AR T X 35 (http://sioc-journal.
cn/) B ELL
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