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#HE  Brosimacutins H F1 1 5& M\ PG Brosimum acutifolium Huber # 57 77355 H i PN B A LSS /4 10 S B SSAL &
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FOF2 2 W 9 JE R 52 Bt 7 B B4 &%) Brosimacutins H 1 T ARGk EME S L. TG AL SR S #843F NMR,
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First Enantioselective Synthesis of Brosimacutins H and |

Ye, Ziping Yang, Jinhui* Ma, Tao

(State Key Laboratory Cultivation Base of Natural Gas Conversion, College of Chemistry and

Feng, Yao Niu, Mingjie

Chemical Engineering, Ningxia University, Yinchuan 750021)

Abstract Brosimacutins H and I, isolated from the bark of brosimum acutifolium huber, are flavanoid compounds with simi-
lar structures. The bark of this plant is used in Brazilian folk medicine as an anti-inflammatory and anti-rheumatic agent, and
cellular activities were reported for these two compounds. Herein the first enantio-selective synthesis of brosimacutins H and |
from cheap starting material hydroxyl-acetophenone and hydroxyl benzene formaldehyde was reported. All new compounds in
this study were confirmed by NMR and HRMS.

Keywords brosimacutin; prenylated flavonoids; chalcone; dihydrochalcones; total synthesis
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PRI —TARRI 4k E:, BeAl 19y Bl N & B 75 12 FET JATR AL X — S a7, AR
5 H AT AR AL T FHAAEY 1~4 196 B(Scheme 1).
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Reagents and conditions: (a) K,CO3, DMF, Benzyl chloride; (b) isoprenyl bromide, MeOH, KOH, r.t.; (c) AD-mix-8, --BuOH-H,0, CH3SO,NH_;
(d) AD-mix-a, t-BuOH-H,0, CH3;SO,NHy; (e) KOH, H,O, EtOH, N, r.t.; (f) Hy, Pd-C, MeOH, r.t.
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Scheme 1 Synthesis route of Brosimacutins H and [
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1 &R51TR

SER T B TR R AR TR A () S 10 I B
WEM 1~4 NAEER. GRAEY 1~4 FOCEZ
MRS, B RERIRIFE1L, BifRe.

M 4-FRILRE RS, 4-523E K 2, 2,4- R AR
. 2,4- IO O FON R R IR, S A
th, HYSEIAKT AR, B4, W& Pd-C/H,
R R B AL A 1~4.

B, K 4R HEES), 4-FEIE 2R
BFPREAAR, P IR B AR i RE, B E] 99.9%. H
2,4- R (T, 2,4- R FEIERRE16)4 0T BN
FALLL 13.5%, 36.8% ™ 545 5] 2,4- —F2Hk-3- 57 N d 2=
K T(8), 2,4- " FRH-3- R MR HEE(1T), Tk 8,
17 R B R ER Y, 7232503108 46.0%1 34.3%. 2,4-
TR R OR 2 (9) R 2,4- TR IE-3- 7 I
IR R (8) 7E HBEAE I R % E T, 2 H
AD-mix-o f1 AD-mix-f £ 5 WA FR R, 43
AR E)(S)-2,4- R A I -3-(2,3- SR 3-FHE T E(10)
K L), (R)-2,4- - FEIE-3-(2,3- FRFL-3-H T H)IE
LTF(11), (S)-2,4- - FEIE-3-(2,3- FRE-3-FEL T A
FIRE(19), (R)-2,4- W4 HE-3-(2,3- 3 H:-3-H B T )
2K (20) VU AN B F M BOREE AR, 72540 508
44.3%, 44.7%, 43.9%, 68.8%. INJG S RIS, ZET,
PEZMET, ¥ 4-FEERHEG) 75 10, 11, @itz
B A I B L 69.4%F11 81.9% )7 A i A5 FIEM &
JRER 12,13, [FIFE, B 4-"F 58 B2 SBA(15) 730 5 19, 20,
I R A I N L 84.2%F1 79.5% )72 R AE B A F
PR JRER 21, 22. 12, 13, 21, 22 X PYAMES 3 AT
Pd-C 7E H, U N — 5 i 5 0E R DU 2 B AR &9
(S)-Brosimacutin  H (1), (R)-Brosimacutin H (2),
(S)-Brosimacutin 1 (3), (R)-Brosimacutin 1 (4), 7=3% 7|
N 55.6%, 48.6%, 81.8%, 37.3%.

FEH A 2,4- 52 5E-3- 7 A B 2K B (17) (1) 6 B
B, H T [F I AEAE 2 B P2 3 HARA IR AR, 4593
BHR T R, R — MR A B AT 20 S AR AR AN
AR, R BRI A T BN 28R BT B A N, 7EUKAE
HHA R 24 h, BT H B SR IR BT RR 1) 2,4- R HE-3- R K
IGEOR I, 7 B R R T

FEHEAT O SE S AN RROUGR AT, JEORHE AT i
WAREEAS =, T R SR, KILIN LI CHLCl, 7] LA
fifg e S 1) R, T LU 2 S 52 R [ 2 0 B O, B T AE G
SRR 2

UG JE AR MR A BRI B B D R, BRI R
SRS a], FF B R i WS i B, 7E & A% Brosimacutin 1 i
EH T S N B R) K R B, K T R T B 2R 4 0 iR T
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M, T SO FE R 2 AR K. T4 % Brosimacutin H B
B KA.

2 i

AL, 4-FFEREHEE, 4 BRREE L. 2,4- "5 HE
R, 2,4- " RHIR A IERL, DLE 3 HTA X FR
WA R R BR, SR T IEE T 1 SR 5 R AR 7 )
Brosimacutins H. T f5F BRIEFEES . s 5
BR[O 4R E — L.

3 SRS
3.1 X5

NMR H Bruker (400 and 100 MHz) %! #% 4 3 4R A
5E(CDClLy, CD;0OD R, TMS AWFR); HRMS H
Thermo Orbitrap Elite; /ig)t{X H Rudolph Research An-
alytical; HPLC F UltiMate 3000; 200~300 H & GF254
TR (F SR L T A7), WG prat.

32 ZWHE
3.2.1 2,4-Z 3K -3-F % HEORK TER(8) 89 &%,

¥ 2,4- " FFIK L 1 g (6.58 mmol)iFT 20 mL /K
W VKA HRAHIE 0 C, ERRE R IMNESAALER 0.74
g (13.16 mmol), FfFREIIEJE, G186 E R
1.6 mL (13.16 mmol), EEAEVOKIEHHF 1 h EHAE
i, WA R AR 12 h SRJ5H] 3 mol/L [ EhER 1A
1 pH<3. H 4R OFEFEEL(20 mLX3), AHAEIE.
IR MR $h 7K Pk, NapSO, T4, W 28 2557, ¥4 T
BRBGES R[N LER) - V(AhE)=1 : 201k )2
Mr b sy B atiftk, 3% 195.8 mg (0.89 mmol) ¥ {7 i
RAEYD 8, F2F N 13.5%. '"H NMR (CDCls, 400 MHz)
8: 13.09 (s, 1H, OH), 7.53 (d, J=8.8 Hz, 1H, ArH), 6.38
(d, J=8.8 Hz, 1H, ArH), 6.11 (s, 1H, OH), 5.24~5.28 (m,
1H, CH=), 3.44 (d, J=7.2 Hz, 2H, ArCH,), 2.56 (s, 3H,
COCH,), 1.83 (s, 3H, CH;), 1.76 (d, J=0.96 Hz, 3H,
CHs); “C NMR (CDCls, 100 MHz) &: 203.02, 162.66,
161.68, 136.05, 130.47, 121.15, 114.00, 113.95, 107.91,
26.39, 25.98, 21.77, 18.08; HRMS caled for C;3H;;05
[M+H]" 221.1172, found 221.1176.

322 24-=F F I -3-F R K TEA(9)89 6 &

4 0.4245 g (1.93 mmol) L A4 8 ¥ 20 mL N,N-
U HE I (DME)E R, M 0.55 g (4.83 mmol)[¥]
ToKBRERER, MIAFEHEE 60 CJa, A 0.61 g (4.83
mmol) &AL, BHREFA A 90 C, 4k&LB 2 h.
KR, A CBEREI(Q20 mLX3), AFFAHE, K
Ve TR Eh/K e, NapSO, T4, IR 28 LA 7). KAt
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R

WGBS R [ MR 2 B8) © VCAThED) =1 : 1014 ZHr
B aifk, 155 3552 mg (0.89 mmol)#E (iR
Y9, F2&N 46.0%. '"H NMR (CDCls, 400 MHz) 6: 7.58
(d, J=8.7 Hz, 1H, ArH), 7.31~7.46 (m, 10H, ArH), 6.77
(d, J=8.7 Hz, 1H, ArH), 5.18~5.22 (m, 1H, CH=), 5.15
(s, 2H, OCH,), 4.86 (s, 2H, OCH,), 3.45 (d, J=6.6 Hz,
2H, ArCH,), 2.57 (s, 3H, COCH3), 1.66 (d, J=1.1 Hz, 3H,
CH3), 1.58 (s, 3H, CHs); *C NMR (CDCls, 100 MHz) ¢:
199.59, 161.08, 157.62, 136.99, 136.69, 132.10, 129.36,
128.71, 128.44, 128.26, 128.14, 127.92, 127.38, 127.08,
126.95, 124.99, 122.70, 107.76, 70.39, 30.39, 25.85, 23.35,
18.05; HRMS caled for CpHyOs [M+H]" 4012111,
found 401.2116.

323 (8)24-—FAK-3-23-=HA3-FATH)X
TERA(10) 8 & A%

¥ 1.22 ¢ AD-mix-f JIAF] 9 mL +-BuOH-H,O (V :
V=1 DiEl, SEEZH: 2 AR R P A, 7K
JKHHINN CH3SO,NH, 82.01 mg (0.863 mmol), BEJ5 A
&Y 9 345 mg (0.863 mmol), 0 C NAkLERIZIHIHE,
I TLC BRER, KRARMN 10 d. VKAKBA T In: 1A
Na,SO; FAIT] NayS,05 % 2 mL; E =, fitH: 45
min FEVEMIER, WIEZE L +BuOH, LR LERAER, &
FHHENIM, /K¥E, 3 mol/L NaOH Wik, WAIEr 5K BEvk,
To/K NapSO, T8, TR Z8 LV 7). K iR & i id ik
V(LR L.B8) © VA M) =1 418 ZHr L Pud o 5
alifh, 135 165.8 mg (0.382 mmol)i& ¥ (HLIRAL &4 10,
FEERN 44.3%. [a]? +3 (c 1.0, CH;0H); 'H NMR
(CDCl;, 400 MHz) 6: 7.62 (d, J=8.8 Hz, 1H, ArH),
7.33~7.45 (m, 10H, ArH), 6.83 (d, J/=8.8 Hz, 1H, ArH),
5.13 (s, 2H, OCH,), 4.98 (d, J/=10.8 Hz, 1H, OCH,), 4.81
(d, J=10.8 Hz, 1H, OCH,), 3.54~3.58 (m, 1H, CH),
2.93~296 (m, 1H, ArCH,), 2.72 (d, J=2.8 Hz, 1H,
ArCH,), 2.61 (s, 3H, COCH3), 1.10 (d, J=7.6 Hz, 6H,
2CH;); “C NMR (CDCl;, 100 MHz) J: 199.38, 160.85,
157.88, 136.32, 136.04, 130.31, 128.86, 128.70, 128.53,
128.40, 127.58, 126.95, 122.35, 107.95, 78.61, 78.08,
72.94, 70.87, 30.12, 26.52, 25.91, 23.55; HRMS calcd for
Ca7H300sNa [M+Na]" 457.1985, found 457.1989.

324 (R)24-—FAA3-Q3-=FA3-FTATH)
R CEA(11) 89 A 5%

# 1.327 g AD-mix-o JIAF] 9 mL -BuOH-H,O (V :
V=1 DiElH, SEEZH: 2 AR R P AE, 7K
JKIBIIN CH;SO,NH, 89.32 mg (0.94 mmol), F#J5 NI
tb&4) 9 376 mg (0.94 mmol), 0 'C FAkLLRIZIHEHE, I
TLC BREE, KZIRMN 10 d. VKKBAETRN: HAK
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Na,SO; A AT NayS,05 % 2 mL; E =, HiHk 45
min ZVEME R, WIEZE L ~BuOH, LR ABERE, &
FHAENIM, /K, 3 mol/L NaOH Wi, MIFIfr Eh/K ek,
/K NapSO, T8, IR ZE KV, K TR A 1yl it it
IR ZBR Z.B8) = VORI =1 © 41528 Lk o 5
alitk, 155 182 mg (0.42 mmol)ikFH GPIRIL &Y 11,
FEERN 44.7%. [al; —4 (¢ 1.0, CH;0H); 'H NMR
(CDCl;, 400 MHz) &: 7.62 (d, J=8.8 Hz, 1H, ArH),
7.34~7.45 (m, 10H, ArH), 6.83 (d, J=8.8 Hz, 1H, ArH),
5.13 (s, 2H, OCH,), 4.99 (d, J=10.9 Hz, 1H, OCH,), 4.81
(d, J=10.9 Hz, 1H, OCH,), 3.57 (d, J=10.4 Hz, 1H, CH),
2.94 (dd, J=2.2, 3.6 Hz, 1H, ArCH,), 2.74 (d, J=2.8 Hz,
1H, ArCH,), 2.61 (s, 3H, COCHj), 1.10 (d, J=6.3 Hz, 6H,
2CH;); “C NMR (CDCls, 100 MHz) d: 199.35, 160.85,
157.87, 136.31, 136.02, 130.26, 128.81, 128.64, 128.49,
128.37, 127.55, 127.39, 126.89, 122.35, 120.37, 107.91,
78.50, 78.03, 72.89, 70.82, 30.09, 26.51, 25.87, 23.56;
HRMS caled for C,7H30sNa [M+Na]® 457.1985, found
457.1991.

325 ()2 44-FAHAIQI-ZHAI-FATH)E
RERA(12)89 & A%,

1 155.8 mg (0.36 mmol)fb &4 10 1 152.64 mg
(0.72 mmo)L &) 6 VEARTE 1 mL [ LEEH, 7E0 CHi
PR 1.008 g (18 mmol) FIEEALEN, FIA
V(LEBT) @ VOK)=3 © 2 B S mL, ZEPEPE R R
PURGRLLN 1 h, RIE RSN 24 h, KGR
J&, /£ 0 CTREIREYEIN 3 mol/L HIERMREE T, 1
TR pH N 3~4, SRJGH IR LB iR A WA,
HIFANE, B K, WK, T, JIE,
WIEAR X CR OB, B AR &Y mEi
A& @ VIR ED =16 0 11H R L et
tk, 155 156 mg (0.25 mmol)fb &4 12, F=H N 69.4%.
[a]2 +12 (¢ 1.0, CH;0H); '"H NMR (CDCls, 400 MHz) §:
7.76 (d, J=15.8 Hz, 1H, CH=), 7.69 (d, J=8.6 Hz, 1H,
CH=), 7.30~7.49 (m, 16H, ArH), 7.20~7.29 (m, 2H,
ArH), 6.95 (d, J=8.6 Hz, 2H, ArH), 6.88 (d, J=8.7 Hz,
1H, ArH), 5.13 (d, J=13.4 Hz, 4H, OCH,), 4.92 (d, J=
10.4 Hz, 1H, OCH,), 4.79 (d, J=10.4 Hz, 1H, OCH,),
3.60 (d, J=10.1 Hz, 1H, CH), 3.01 (dd, J=2.0, 13.6 Hz,
1H, ArCH,), 2.77 (dd, J=10.9, 13.4 Hz, 1H, ArCH,), 1.14
(d, J=4.4 Hz, 6H, 2CH;); *C NMR (CDCl;, 100 MHz) ¢:
191.38, 160.84, 160.59, 157.73, 143.83, 136.58, 136.13,
130.70, 130.53, 128.83, 128.71, 128.63, 128.49, 128.30,
127.95, 127.60, 127.16, 124.05, 121.84, 115.33, 108.23,
78.73, 78.42, 72.94, 70.86, 70.20, 26.62, 25.90, 23.63;
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HRMS caled for CyHyO0s [M+H]" 629.2898, found
629.2906.

32,6 (R)-244-FAA33Q3-=#A3-FETH)
F RER(13) 89 A Rk

{2 142 mg (0.33 mmol)fb&4 11 1 138.7 mg (0.72
mmol)fb &4 6 FERAE 1 mL (I LB, 750 CHiPE N2
&N 915.6 mg (16.35 mmol) I EEALER, FEIMA (2
BE) @ VOK)=3 © 2 (B 5 mL, TEMEMEAARIRY T
GREL M1 h, ARJE ARSI 24 h, RMZNRE, 1E
0 CTFHEEWFEIN 3 mol/L [MEFRIEW T, WA
pH R 3~4, K5 H LR LEK TR SRR, &9
BHLE, 3 MRS, MK, T, JE, Bk
AL RO, B RREY B R E )
V(RED=16 : 1M 2T EYUE S Es4lith, 53] 167 mg
(0.27 mmol) LE&H1 13, 725N 81.9%. [al; —9 (c 1.0,
CH;OH); 'H NMR (CDCls, 400 MHz) : 7.76 (d, J=15.8
Hz, 1H, CH=), 7.69 (d, J=8.6 Hz, 1H, CH=), 7.30~
7.49 (m, 16H, ArH), 7.20~7.28 (m, 2H, ArH), 5.13 (d, J=
13.7 Hz, 4H, OCH,), 4.92 (d, J=10.4 Hz, 1H, OCH,),
479 (d, J=10.4 Hz, 1H, OCH,), 3.60 (dd, J=1.8, 10.6
Hz, 1H, CH), 3.01 (dd, J=2.2, 13.6 Hz, 1H, ArCH,), 2.77
(dd, J=10.8, 13.5 Hz, 1H, ArCH,), 1.14 (d, J=4.6 Hz,
6H, 2CH;); "C NMR (CDCl;, 100 MHz) ¢6: 191.41,
160.83, 160.59, 157.72, 143.85, 136.59, 136.13, 130.72,
130.54, 128.89, 128.83, 128.72, 128.65, 128.50, 128.31,
127.95, 127.61, 127.17, 124.05, 121.83, 115.33, 108.23,
78.74, 78.43, 72.94, 70.87, 70.21, 45.09, 26.61, 25.90,
23.63. HRMS caled for C4Hy O [M+H]" 629.2898,
found 629.2904.

3.2.7 (S)-Brosimacutin H (1)#%) & 5%

4 10 mg (0.016 mmo)fb &4 12 V5T 1 mL H A
W, A 3 mg Pd-C, WA, Hidr, TLC BREFRNL.
N4 R R IERR 25 PA-C, KRB K, WEZE
WA, BT RRA YRR (=& )
V(R BE) =32 . 1M EHr B @ alifh, HaEd s
ffe3E] 3.2 mg (0.0089 mmol) FEEILEY 1, F2E AN
55.6%, 40.5% ee. [a]? +2 (c 1.0, CH;0H); '"H NMR
(CD;0D, 400 MHz) 6: 7.63 (d, J=8.9 Hz, 1H, ArH), 7.06
(d, J=8.4 Hz, 2H, ArH), 6.69 (d, J=8.5 Hz, 2H, ArH),
6.39 (d, J=8.8 Hz, 1H, ArH), 3.59 (dd, J=2.3, 10 Hz, 1H,
CH), 3.18 (t, J=7.4 Hz, 2H, CH,), 3.05 (dd, J=2.3, 13.8
Hz, 1H, ArCH,), 2.91 (t, J=7.8 Hz, 2H, CH,), 2.69 (dd,
J=10.1, 13.8 Hz, 1H, ArCH,), 1.25 (d, J=1.7 Hz, 6H,
2CH3); “C NMR (CD;0D, 100 MHz) &: 205.75, 165.24,
164.33, 156.70, 133.21, 131.37, 130.38, 116.17, 114.90,
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113.68, 109.11, 79.99, 74.04, 40.91, 31.17, 25.91, 25.50,
25.24; HRMS calced for C,0H,406Na [M+Na]' 383.1465,
found 383.1469; HPLC: Daicel Chiralcel OD-H,
V(hexane) . V(2-propanol) = 80 : 20, flow rate: 0.5
mL/min, £,=27.797, 32.788.

3.2.8 (R)-Brosimacutin H (2)4%9 & &%,

4 23 mg (0.0366 mmol) {54 13 3T 1 mL HH
W, i\ 5 mg Pd-C, BEA, fidk, TLC BRE:N.
RN EE R G IS BERR 25 PA-C, BRAWIIEER K, WL
WA, BT RRA YRR E )
V(R EE) =32 . 12T Bdid sy @ aith, gl s
imi3 % 6.5 mg (0.018 mmol)[EEtb &Y 2, FFEK A
48.6%, 17.3% ee. [a]2 —1 (¢ 1.0, CH;0H); 'H NMR
(CD;0D, 400 MHz) 6: 7.63 (d, J=8.9 Hz, 1H, ArH), 7.06
(d, J=8.5 Hz, 2H, ArH), 6.69 (d, J=8.5 Hz, 2H, ArH),
6.39 (d, J=8.8 Hz, 1H, ArH), 3.58 (dd, J=2.4, 10 Hz, 1H,
CH), 3.19 (t, J=7.3 Hz, 2H, CH,), 3.05 (dd, J/=2.4, 13.8
Hz, 1H, ArCH,), 2.91 (t, J=8 Hz, 2H, CH,), 2.69 (dd, J=
10, 13.8 Hz, 1H, ArCH,), 1.25 (d, J=1.8 Hz, 6H, 2CH;);
*C NMR (CD;0D, 100 MHz) J: 205.82, 165.02, 164.30,
156.68, 156.51, 138.23, 133.38, 133.22, 131.36, 130.61,
130.36, 129.41, 129.20, 122.70, 116.20, 116.08, 114.91,
113.78, 112.96, 109.07, 79.99, 78.74, 74.04, 73.93, 51.11,
50.69, 45.17, 40.88, 31.18, 30.97, 27.33, 25.95, 25.56,
25.46, 25.24, 25.18, 16.40. HRMS calcd for CyH,406Na
[M+Na] " 383.1465, found 383.1470; HPLC: Daicel
Chiralcel OD-H, V(hexane) . V(2-propanol) = 80 : 20,
flow rate: 0.5 mL/min, £,=28.363, 32.755.

329 24-= 3K -3-F R AR P EE(17)89 A &

¥ 2,4- " FFIEHFEE 690 mg (5 mmol)iE T 10 mL
R, VKK HRAHIZE 0 C, R FIIAEA
LA 1120 mg (20 mmol) , FRRAIIEIGE, ZEIMAR
IRHHFEIR 2.5 mL, REEAEVOKBHHEE 1 h EAEEE,
BEEAAAE TR 8 h SRJ5 3 mol/L HIERERIA T pH<
3. HZR R (20 mLX3), S&HFANE. Kk, i
FEE TR7KPE, Na,SO4 T4, WUEZE LIEH. KT idil
IR (LR CB8) « VCAED =1 : 201 ZEHr Lk
W Eaith, 155 378.7 mg (1.84 mmol)# Ll ib &
¥ 17. 77% N 36.8%. '"H NMR (CDCl;, 400 MHz) o:
11.75 (s, 1H, OH), 9.68 (s, 1H, CHO), 7.30 (d, J=8.4 Hz,
1H, ArH), 6.48 (d, J=8.4 Hz, 1H, ArH), 6.35 (s, 1H, OH),
525 (t, J=7.2 Hz, CH=, 1H), 3.43 (d, J=7.2 Hz, 2H,
ArCH,), 1.83, 1.76 (s, 6H, 2CH;); *C NMR (CDCl;, 100
MHz) J: 194.80, 162.75, 161.96, 134.95, 133.63, 130.41,
121.32, 121.06, 18.86, 115.02, 114.45, 109.00, 65.62,
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28.72, 25.90, 21.50, 18.36, 17.99; HRMS calcd for
C,H,505 [M+H]" 207.1016, found 207.1019.
32,10 2,4-=F RA-3-F M AR T B2(18) 89 6 A%

# 1.3556 g (6.58 mmol)Itb &4 17 %+ 50 mL
DMF %, A 7.875 g (16.45 mmol) [ T /KR FRHH,
TnAFEFEZE 60 ‘CJa, TN 2.083 g (16.45 mmol)5 AL,
PR BT R 90 °C, 4RBER 2 h. MIZKEER, H LR
LERFERR IR EY, GIFANZ, Kok, WrmEsh
IKBE, NaySO, T, ok 28 25387, 4 Py im g ik
MR 2.18) = VAR =1 101 E 8 L 5 5
alifk, 155 0.8731 g (2.26 mmol) i LR 18, = H K
34.3%. '"H NMR (CDCls, 400 MHz) d: 10.15 (s, 1H,
CHO), 7.76 (d, J=8.0 Hz, 1H, ArH), 7.37~7.47 (m, 10H,
ArH), 6.85 (d, J=8.0 Hz, 1H, ArH), 5.21~5.25 (m, 1H,
CH=), 5.18 (s, 2H, OCH,), 5.00 (s, 2H, OCH,), 3.47 (d,
J=4.0 Hz, 2H, ArCH,), 1.69, 1.63 (s, 6H, 2CHs); “C
NMR (CDCl;, 100 MHz) J: 189.15, 163.04, 161.01,
136.32, 132.29, 128.71, 128.55, 128.50, 128.19, 127.36,
124.70, 123.53, 122.29, 108.37, 78.91, 70.49, 25.80, 23.11,
18.01; HRMS caled for C,H»,O; [M+H]" 387.1955,
found 387.1959.
32,11 (S)24-=F AA-3-Q23- =K 3-FETHE)
R T EE(19)89 4 A%,

¥ 1.611 g AD-mix-f JAIAZ] 10 mL ~-BuOH-H,O
Vov=1: D)EWF, =iREZHEE 2 00 5 8 1w
1, VKK CH3SO,NH, 108.42 mg (1.141 mmol),
B J5 IIANAL A 18 440.4 mg (1.14 mmol), 0 °C 4k
FuFi e, I TLC BREE, KZRRPL10d. vKKIAERm:
TR R Na, SO; ML Na,S,05 % 4 mL; PRE %0, it
FE 45 min BVEMTE R, WEZEE -BuOH, LR IERAE
U, &FAHUHE, /K¥E, 3 mol/L NaOH ik, Mifesh
IKBEER,ToK Na,SO4 T4, WUEZEEIEH. KR E
Vs (LR OB - VR HE)=1 © 4] EH E
Pk r B aifk, 53] 210.8 mg (0.50 mmol) (A7 4Rk
HEW19, FEEAN 43.9%. [l +11 (¢ 1.0, CH;0H); 'H
NMR (CDCls, 400 MHz) 6: 10.15 (s, 1H, CHO), 7.80 (d,
J=8.7 Hz, 1H, ArH), 7.33~7.45 (m, 10H, ArH), 6.90 (d,
J=8.7 Hz, 1H, ArH), 5.13 (t, J=8 Hz, 3H, OCH,), 4.97
(d, J=11.0 Hz, 1H, OCH,), 3.61 (d, J=10 Hz, 1H, CH),
2.92 (dd, J=13.6, 2.4 Hz, 1H, ArCH,), 2.78 (dd, J=13.6,
10.6 Hz, 1H, ArCH,), 1.11 (s, 6H, 2CH;); *C NMR
(CDCls, 100 MHz) J: 188.86, 162.90, 161.38, 136.00,
135.76, 129.93, 128.84, 128.58, 128.51, 127.63, 123.58,
122.32, 108.53, 79.31, 78.09, 72.91, 71.00, 26.41, 25.93,
23.54; HRMS calcd for C,sH,305Na [M—I—Na]+ 443.1829,
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found 443.1833.
3212 (R)-2,4-—FAHK3-23-=HA3-FHATH)
R P EE(20)89 & &

¥ 1.3119 g AD-mix-a JIAZF] 9 mL #-BuOH-H,O
Vov=1: DEWF, =iREIZI00FE 2 0 5 A7 18] 1 3
AH, UKZKIB N CH3SO,NH, 88.278 mg (0.929 mmol),
B S5 AL A 18 358.7 mg (0.93 mmol), 0 ‘C K 4k 4l
ZUBEHE, JF TLC BRER, KRN 10 d. UKKIAETRN:
MR Na,SO; AL AT Na,S,05 % 4 mL; K &R, i
FF 45 min BEMIH K, WEZEE -BuOH, LR OERAE
B, &IFAENLAR, K, 3 mol/L NaOH, Ml &Hh/K¥k
. To/K NapSO, T4, W28 87, ¥ i &4
HEEIRN TR CWR) - ViamED) =1 © 4424 B
Iy 4itk, 755 270.3 mg (0.64 mmol) [ IR &)
20, F2EN 68.8%. [als —14 (c 1.0, CH;0H); 'H NMR
(CDCls, 400 MHz) §: 10.13 (s, 1H, CHO), 7.77 (d, J=8.8
Hz, 1H, ArH), 7.33~7.45 (m, 10H, ArH), 6.88 (d, J=8.8
Hz, 1H, ArH), 5.11 (d, J=12 Hz, 3H, OCH,), 4.95 (d, J=
11.2 Hz, 1H, OCH,), 3.60~3.64 (m, 1H, CH), 2.90 (dd,
J=13.6, 2.3 Hz, 1H, ArCH,), 2.75 (d, J=5 Hz, 1H,
ArCH,), 1.11 (s, 6H, 2CH3); *C NMR (CDCls, 100 MHz)
5: 188.87, 162.85, 161.31, 135.92, 135.68, 129.77, 128.77,
128.74, 128.47, 127.54, 123.39, 122.23, 108.43, 79.20,
77.85, 72.84, 70.85, 26.32, 25.86, 23.38; HRMS calcd for
C,HasOsNa [M+Na]™ 443.1829, found 443.1832.

3213 (8)-244-FAA3Q3-—HFA3-FTATH)
& REA(21)89 A A&

# 183.3 mg (0.436 mmol)tL&) 19 F1 150.42 mg
(0.654 mmol)fb, &4 15 VEMAAE 1 mL i 2 g, 7£0 C
WHE T MBI 1.220 g (21.8 mmol) A EALE, TN
AN WLEE) D VOK)=3 2 B 5 mL, fEMEMESA
FIGRF T B2 B 1 hR G SRS 24 h, [N 2E
WG, £ 0 CHRREEWEIN 3 mol/L BRI,
TR pH A 3~4, A5 H O SRR TS IR G Y3
W, AIENZ, 2K, WaahKe, & o
UE, R E LR O, BIMSIREGYEE R A
Ft) @ RED) =16 : 1182 EPuE > @aifh, 533
230.61 mg (0.367 mmo) (. &9 21, F=3% K 84.2%. [al)
+13 (¢ 1.0, CH;0H); 'H NMR (CDCls, 400 MHz) 6: 8.14
(d, J=15.8 Hz, 1H, CH=), 7.92 (d, J=8.8 Hz, 2H,
CH=), 7.57 (t, J=4.7 Hz, 2H, ArH), 7.32~7.48 (m, 15H,
ArH), 6.99 (d, J=8.8 Hz, 2H, ArH), 6.85 (d, J=8.7 Hz,
1H, ArH), 5.13 (d, J=4 Hz, 4H, OCH,), 4.98 (d, J=10.9
Hz, 1H, OCH,), 4.85 (d, J=10.8 Hz, 1H, OCH,), 3.61~
3.64 (m, 1H, CH), 3.00 (dd, J=13.6, 2.0 Hz, 1H, ArCH,),
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2.83 (t, J=4.7 Hz, 1H, ArCH,), 1.15 (s, 6H, 2CH;); "*C
NMR (CDCl;, 100 MHz) J: 189.13, 162.47, 159.58,
158.11, 139.79, 136.39, 136.26, 131.55, 130.88, 128.79,
128.59, 128.44, 128.32, 127.57, 122.48, 122.27, 121.76,
114.73, 108.75, 78.50, 72.92, 70.84, 70.24, 26.72, 25.93,
23.67; HRMS caled for C4HyO0s [M+H]" 629.2898,
found 629.2903.

32.14 (R)-244-F & 4
& REA(22) 49 & Ak

% 270.3 mg (0.644 mmol)tk &4 20 F1222.18 mg
(0.966 mmol)/. & 15 WEAAE 1 mL i 4B, £ 0 C
THE NN 1.803 g (32.2 mmol) A E LA, Fin
AN V(L) - VOK)=3 2 MBI 5 mL, fEMEPEAE
MIERYT N RS2 N 1 h, ARG EIRA SN 24 h, N4
FE}: £ 0 CTHHREAWEIN 3 mol/L [MEREREW T,

VAR pH A 3~4, X5 R a%ﬁﬁﬁ&u‘%%@&
ES( GIAVE, 2Rl HKYE, WAEshKE, T,
W, WMERELLBR LT, BB REYE ﬂ*)&
(M TRR) - MR =16 © 11k ZHr Bk o 5ol
b, #5%) 321.5 mg (0.512 mmol)fL &4 22, 2HE N
79.5%. [a]% —11 (¢ 1.0, CH;0H); '"H NMR (CDCls, 400
MHz) d: 8.05 (d, J=15.8 Hz, 1H, CH=), 7.92 (d, J=8.9
Hz, 2H, CH=), 7.56 (t, J=8.3 Hz, 2H, ArH), 7.32~7.48
(m, 15H, ArH), 6.99 (d, J=8.9 Hz, 2H, ArH), 6.84 (d, J=
8.7 Hz, 1H, ArH), 5.12 (d, J=6.5 Hz, 4H, OCH,), 4.98 (d,
J=10.8 Hz, 1H, OCH,), 4.84 (d, J=10.8 Hz, 1H, OCH,),
3.63 (dd, J=2.0, 10.4 Hz, 1H, CH), 3.00 (dd, J=2.0, 13.6
Hz, 1H, ArCH,), 2.80 (dd, J=10.8, 13.6 Hz, 1H, ArCH,),
1.16 (s, 6H, 2CHs); *C NMR (CDCl;, 100 MHz) §:
189.07, 162.39, 159.51, 158.02, 139.77, 136.30, 136.28,
136.17, 131.40, 130.85, 128.79, 128.75, 128.65, 128.56,
128.42, 128.37, 128.30, 127.56, 127.50, 122.35, 122.11,
121.54, 114.64, 108.65, 78.40, 72.88, 70.71, 70.15, 26.64,
25.89, 23.54; HRMS caled for C4H;Oq [M—l-H]+
629.2898, found 629.2906.
3.2.15 (S)-Brosimacutin I (3)49 & A%

# 21.5 mg (0.034 mmol)fb &4 21 %+ 1 mL HIfE
W, A 4 mg Pd-CEES, #itdk, TLC FREFL.
SN EEH G I E R 2 Pd-C, KR A PIIERER, JEZE
WA, BT RRA YRR (& )
V(FED =64 © 11k 2 BAE g 4ift, 583 10 mg
(0.0278 mmol) [l &L & 3, T7F 81.8%, 54.2% ee.
[a]Z 43 (c 1.0, CH;0H); 'H NMR (CD;0D, 400 MHz) o:
7.9 (d, J=8.8 Hz, 2H, ArH), 6.82 (d, J=8.8 Hz, 2H, ArH),
6.78 (d, J=8.2 Hz, 1H, ArH), 6.30 (d, J=8.4 Hz, 1H,
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ArH), 3.52 (dd, /=1.8, 10.0 Hz, 1H, CH), 3.21 (t, J=1.8
Hz, 1H, ArCH,), 3.16~3.18 (m, 2H, CH,), 2.87 (t, J=7.1
Hz, 2H, CH,), 2.55 (dd, J=10.1, 14.1 Hz, 1H, ArCH,),
1.25 (d, J=1.6 Hz, 6H, 2CH;); *C NMR (CD,0D, 100
MHz) &: 202.25, 164.14, 155.70, 132.36, 132.02, 129.87,
129.75, 128.92, 121.17, 116.30, 115.77, 108.08, 81.34,
79.28, 78.96, 73.98, 71.26, 66.65, 57.47, 33.07, 31.70,
30.77, 30.46, 27.06, 25.42, 25.25, 23.74, 20.25, 17.27,
14.45, 14.04; HRMS calcd for C,yH,404Na [M—i—Na]+
383.1465, found 383.1469; HPLC: Daicel Chiralcel OD-H,
V(hexane) : V(2-propanol) = 80 : 20, flow rate: 0.5
mL/min, £,=36.563, 44.218.

3.2.16 (R)-Brosimacutin I (4)#9 & 5%

# 158.1 mg (0.252 mmol)fb &4 22 ¥ T 2 mL H i
W, M 31.6 mg Pd-C, EK, #Hifk, TLC IREER
Bi R MNEEHRFILIERR L Pd-C, BIREVIEEREK, W
EZAEWA, ¥R R (A T ) ¢
V(P =64  11FEEHT LR/ B54lifh, 433 33.8 mg
(0.0939 mmol)[E 1AL &4 4, F=2 37.3%, 27.8% ece.
[a]2 —2 (c 1.0, CH;0H); 'H NMR (CD;0D, 400 MHz) ¢:
7.89 (d, J=8.8 Hz, 2H, ArH), 6.81 (d, /=38.8 Hz, 2H,
ArH), 6.78 (d, /=8.2 Hz, 1H, ArH), 6.30 (d, /=8.4 Hz,
1H, ArH), 3.53 (dd, /=9.9, 1.7 Hz, 1H, CH-OH), 3.2 (d,
J=1.7 Hz, 1H, ArCH,), 3.17 (t, J=7.5 Hz, 2H, CH,), 2.87
(t, J=7.2 Hz, 2H, CH,), 2.56 (dd, J=14.1, 10.0 Hz, 1H,
ArCH,), 1.25 (s, 6H, 2CH;); “C NMR (CD;OD, 100
MHz) ¢: 202.14, 202.08, 164.11, 155.65, 131.97, 129.72,
128.89, 121.15, 116.27, 115.73, 108.05, 81.31, 73.94,
61.51, 40.27, 40.13, 39.94, 27.06, 27.02, 25.37, 25.22,
20.82, 14.42; HRMS calcd for C,0H,;O¢Na [M—i—Na]+
383.1465, found 383.1471; HPLC: Daicel Chiralcel OD-H,
V(hexane) : V(2-propanol) = 80 : 20, flow rate: 0.5
mL/min, t,.=37.460, 43.988.

4 Bh#f Rl (Supporting Information) HFrL &4 'H
NMR, "C NMR, HRMS #ffi. il n] LL 4 2 A
F1 X 3k (http://sioc-journal.cn/)_F %K.
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