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Scheme 1  Synthesis route of the Rhuschalcone [ (1)
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1.1 FFYER

XRC-1 T 5 408 5 51 PR 5 24 B2 ) 5 Avance 400 T8R4 AL (8 Bruker 24 7) |
TMS B W45, CDCL Y, DMSO-d /EIE 7 ( Sigma-Aldrich 23 6] ) ; Esquire 6000 B3 5Bk F{Y (1% [E Bruker 23
CIp

2,4- IR (3) 2% 3CHK (8 ) ks o ) 2K ) MUK Z Rl 46, mp 146 ~ 147 °C (SCAk{E"”
147 ~ 148 °C) , 2-F5L4-FE IR LR (4) 27 SCER 10 ] D7 Ak &9 3 FGR IR — F e il 45, mp 50 ~
51 °C (SCHRME' ™ 50 °C) o FEIZHT BT FIRERS (7 B FEAL T ) Bide 75 ~ 150 pm o FLE 350k 43 i sk
el , BTN — D Ab P
1.2 &ERRE

2-FRHEA-F -5 -BIOR TR (5) 78 50 mL [# IS B A 180 mg (1. 1 mmol) {54 4,170 mg
(1 mmol) IR 20 mL ZJf o HEFFRE, 78 N, RS I ANA 279 mg(1. 1 mmol) L, SiREEAFT
8 h, U, LR B ARUHAK MU KU H , TOKBRBREE T, Z8 K50, SRR IRERAE S
BAAE, V(CIR TR V(A MlE) = 1:13 PEBL, 28 250 00459 31 13 @ 5 IR BK 222 mg, 7748 69%
mp 164 ~165 C,

Xof AR AR FE (7)) - 2225 SCHIR [ 12-13 ] 073k BBOR R B4 HYREHEA T 0 S O e, b X R B
i (K, CO, FNGE T B FH R Y BE JR LU 1:2:3.25 0 [ 2 b A3 TC A0k 7, 748 94% ,mp 125 ~126 C.,
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2P kAP A R4 - A R SRR -5 - I (8) - 25 SCHRL 10, 14 ] 053 #1595 Tk 59 7 4%
JEIRLE 121 AT SO, 15 368 i A 8, 77 46 87 % ,mp 159 ~ 160 C.,

2-HAE AU A - AU AR WA (9) - 2% SOk 12-13 1 J5 i AL &) 4 K, CO, Fil MOMCI 2 EE /R L,
y1:2:3.25, ] 2 h AR AERIBHAR 9, 77 3R 78%

2-H AR P A 4 - F AU 4 - SR R (10) - 2225 SCHRL 10,14 ] 05 i AL &1 6 Fifk & 9 i
IREC 11 AT SO, 15 8 iR 10,7242 49%

2 YRIE D! AT A H AR JE 4 47 -H AR JE4-0-5" WA R B (11) - 2 RESCRR[ 15 ] 5 4k, 7E 100 mL
BB A 440 mg (1 mmol ) L& 47 8.314 mg(1 mmol) L& 4 10,19 mg(0. 1 mmol) Cul 32 mg
(0. 1 mmol) "Bu,NBr 532 mg(2 mmol)K,PO, -3H,0, il A DMF 35 mL, 7¢ N, {9,150 CHig+: Bl
22 h, 3, BT LR ZBEZEBL, TR U AN NH, CLA IR A& Eh K e % . A HLZ FH e K B Bk
TR UEBR TR ZEBRVE A IR RS 85, V(SRR CTR) - V(A e ) = 1:15 Y. Z8 7
B [E A 11 501 mg, Y52 80% ,mp 95 ~98 C

20,47, 2"- = F kA" 4 S HEA-0-5" - XU R (1) - B2 SCHR116 ] J5 3k Bt 244374 11 31.3 mg
(1 mmol) f 5 3L AR 4P 3, 138 2% (01 K 1 23. 1 mg, 0 86% , mp 231 ~ 234 C (SCHRAE* 230 ~
232 C),

2 HPRHNE

2.1 UEHRILE

{44 5. "H NMR (400 MHz,CDCL,) ,5:10.96(s,1H,0H) ,8.06(s,1H,C6-H) ,6.39(s,1H,C3-H) ,
3.91(s,3H,0CH,),2.56(s,3H,CH,) ;" C NMR (100 MHz, CDCL,),8:201.8( C=0 ),165.2(C4),
163.7(C2),135.4(C6) ,115.9(C1),99.9(C3),75.0(C5) ,56.7(OCH,) ,26.3(CH,) ,

{644 7' H NMR (400 MHz,CDCl,) ,8:9.90(s,1H,CHO) ,7.84(d,J =8.8 Hz,2H,C2-H,C6-H) ,
7.15(d,J =8.8 Hz,2H, C3-H, C5-H),5.25 (s,2H, CH,),3.50 (s,3H, CH,);” C NMR (100 MHz,
CDCL,),8:171.9 (CHO) ,161.6(C4) ,132.3(C2,C6),122.6(C1),115.7(C3,C5),94.0(CH,),56.3
(OCH;) .

{44 8:'H NMR (400 MHz,CDCI,) ,8:13.5(s,1H,0H) ,8.25(s,1H,C6-H) ,7.88(d,J =15.2 Hz,
1H,HB),7.64(dd, ] =8.8,2.0 Hz,2H,C2'-H, C6'-H),7.41(d,J =15.2 Hz, 1H,Ha),7.1(d, J =
8.8 Hz,2H,C3'-H,C5'-H) ,6.46(s,1H,C3-H) ,5.24(s,2H,CH,) ,3.93(s,3H,C4-0CH,) ,3.50(s,3H,
OCH,) ;" C NMR (100 MHz, CDCl,),8: 191.0( C=0),166.7 (C4),163.7(C2),159.6(C4"),145.1
(CB),139.9(C6),130.5(C2",C6"),128.3(C1"),117.6 (Ca),116.6(C3",C5'),116.2(C1),100.3
(C3),94.2(CH,),73.2(C5),56.7(C4-0CH,) ,56.2( OCH, ) ; ESI-MS m/z[ M + H] * 441,

44 9. ' H NMR (400 MHz,CDCL,) ,5:7.80(d,J=9.2 Hz,1H,C6-H) ,6.70(d,J =2.4 Hz,1H,C3-
H),6.57(dd,J=9.2,2.4 Hz,1H,C5-H),5.27 (s,2H, CH, ) ,3.83 (s,3H, C4-OCH, ), 3.52 (s, 3H,
OCH,),2.60 (s,3H,CH;) ;" C NMR (100 MHz, CDCl,),5:197.4( C=0),164.1(C4),158.4(C2),
132.2(C6),121.4(C1),106.6 (C5),100.6 ( C3),94.2 (CH, ), 56.2 ( C4-OCH, ) ,55.3 (OCH, ) ,31.6
(CH;) .

{47 10.'H NMR (400 MHz, CDCI,) ,5:13.6(s,1H,0H) ,7.84(d,J =8.8 Hz,1H,C6-H) ,7. 64
(d,J=16.4 Hz,1H,HB),7.52(d,J =8.0 Hz,2H,C2'-H,C6'-H) ,7.34(d,J =16.4 Hz,1H,Ha) ,6.90
(d,J=8.0 Hz,2H,C3'-H,C5'-H) ,6.73 (s,1H,C3-H) ,6.62(d,J =8.8 Hz,1H,C5-H),5.25(s,2H,
CH,),3.84(s,3H,C4-0CH;) ,3.48(s,3H,0CH,) ;" C NMR(100 MHz,CDCL, ) ,8:191.8( C=0),166. 4
(C4),163.7(C2),157.7(C4"),144.6 (CB),131.1(C6),130.5(C2',C6"),127(C1"),124.1(C1),
117.0(Ca) ,116.0( C3",C5'),107.5(C5),101.5(C3),94.9(CH, ) ,56.4 ( C4-OCH, ) ,55. 4 (OCH, ) ;
ESI-MS m/z[M +H] " .315,
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16497 11, "H NMR (400 MHz, CDCL, ) ,5:9.78 (s, 1H,0H),7.91(d,J =8.8 Hz, 1H,C6'-H) ,7.87
(d,J=17.2 Hz,2H,HB,HB') ,7.72(dd,J =8. 4,2. 4 Hz,2H,C2-H,C6-H) ,7.52(d,J =8.8 Hz,2H,C2"-
H,C6"-H) ,7.43(s,1H,C6"-H),7.05(d, ] =8.4 Hz,2H,C3-H,C5-H) ,6.91(d,J =8.8 Hz,2H,C3"-H,
C5"-H),6.80(s,1H,C3'-H) ,6.67(d,J=8.8 Hz,1H,C5'-H) ,6.64(d,J =17.2 Hz,2H,Ha,Ha') ,6. 62
(s,1H,C3"-H) ,5.38(s,2H,CH,),5.25(s,2H,CH,) ,3. 84(s,3H,C4”-0CH, ) ,3. 83(s,3H,C4’-OCH, ) ,
3.35(s,6H,0CH, ) ; ESI-MS m/z [M + Na] * ;649

147 1:"H NMR (400 MHz, CDCL, ) ,8:13.55 (s, 1H,OH) ,12. 68 (s,2H,0H),7.89 (s, 1H, C6"-
H),7.87(d,J =8.8 Hz,1H,C6'-H) ,7.85(d, ] = 16.4 Hz,2H,HB,HB'),7.72(d,J =8.8 Hz,2H,C2-H,
C6-H) ,7.56(d,J =16.4 Hz,2H,Ha,Ha') ,7.55(d,J =8. 4 Hz,2H,C2"-H,C6"-H) ,6.89(d,J =8. 8 Haz,
2H,C3-H,C5-H) ,6.63(s,1H,C3"-H) ,6.62(d,J =8.8 Hz,1H,C5'-H) ,6.61(d,J=8.4 Hz,2H,C3"-H,
C5"-H) ,6.49(s,1H,C3'-H) ,3.85(s,6H,0CH,) ;*C NMR (100 MHz,CDCI,),5:207.0( C=0),166. 8
(€27),166.2(C4") ,164. 5(C2") ,161.3(C4") ,159. 5(C4™) ,158.9(C4) ,142. 1(CB,B’) ,134.1(C5")
130.7(C2,C6,C6") ,130.5(C2",C6"),128.7(C1) ,127.9(C1"),123.9(C6") ,118.5( Ca, ') , 116. 4
(C3”,C5"),115.7(C3,C5),114.0(C1") ,113.2(C1"),107.5(C5"),100.9(C3"),101.9(C3") ,55.6
(OMe) ;ESI-MS m/z [M +K]* 1577,

2.2 UEMMAERTEIE

&Y 3 275 3R 8 1 Tkl LB 4 275 310 ] Iy kil &5 s 1k & %) 8 A& 10 2y i
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The Synthesis of Bichalcone Rhuschalcone 1

ZHANG Yingpeng* , CHEN Yutao, YANG Yunshang, GUAN Xiao
(Institute of Organic & Pharmaceutical Chemisiry ,School of Petrochemical Engineering,
Lanzhou University of Technology , Lanzhou 730050)

Abstract Rhuschalcone [ was adopted to two synthetic fragments, compound 8 and compound 10, then the
two fragments were combined together. Rhuschalcone [ were first synthesized by selective methylation,
iodination, methoxymethylation, aldol condensation, Ullmann reaction, deprotection from m-dihydroxybenzene
and p-hydroxybenzaldehyde. The chemical structures of the key intermediate and the final target product were
verified by '"H NMR, “C NMR and ESI-MS.

Keywords Rhuschalcone | ,ullmann reaction,total synthesis,aldol condensation



