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Synthesis of a Brazilin Analog
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Abstract In this paper the synthesis of a brazilin analog starting from 3-(3,4-dimethoxy-phenyl)-propionic
acid is reported. The synthetic route was finished in 10 steps including intramolecular Friedel-Crafts acyla-
tion, dihydroxylation, Lombardo reaction, oxidation with hypervalent iodine compounds, semipinacol rear-
rangement reaction and so on.
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FEPERAR ST A, —HE R N A £ B0 P AN B IR A
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Scheme 2 The first route toward the trimethylbrazilin
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12 HEWMIBIEN

B HRR 3 (21.0 g, 0.10 mol)ifi# T~ 200 mL
KA HEE, AN 0.5 mL DMF, ‘%35 N 148 i n 5 it
#(31.8 g, 21.3 mL, 0.25 mol, 1 hif§5e), RJGdkEpisE
12 h, 7EfEHE TR T I AR S = 25 (27.0 g,
0.20 mol)&-4r = HEMIAF] 150 mL 175K 5 ke b (5
RIAIRRZ) 7~8 min), T % F4REHHE 3 he OV 5ERK
Ja VKA AL, DO RNIRE Y I 20~30 g
fEVK, SR FINAN 100 mL 7K. 73 S ke, KIZH
AU REAEL(80 mLX2); & IEHLE, MMt
KPR =R, TOARBR . g, WP A, U8
G MR G T R 25, TR EHTHRA(V o -
V=1 . HF3F) 13.1 g PRI 4, 772 68%, m.p.
116 ~ 117 C (Lit": 1188 ~119.5 C); 'H NMR
(CDCls, 300 MHz) d: 7.16 (s, 1H, ArH), 6.90 (s, 1H, ArH),
3.98 (s, 3H, OCH;), 3.90 (s, 3H, OCH,), 3.03 (s, 2H, CH,),
2.66 (s, 2H, CH,); *C NMR (CDCl;, 75 MHz) d: 205.54,
155.27, 150.32, 149.25, 129.75, 107.41, 103.99, 56.11,
55.95, 36.40, 25.46.

1.3 HEMSHERK

RSP, —78 C ¥ 13.1 mL (1.6 mol/L, 21.0
mmol) iE ] BB IE Qe O BT 2,4- Rk
IRAR9(7.36 g, 20.0 mmol)(¥) 150 mL J5/K THF ¥+,
WnsesE, fE—-78 C F4REi+E 1.5 h 15 5 IE4.
SR TR S0V % T 30 mL JG/K THF (K2 4 (3.84
g, 20.0 mmol) 1218 i 21 5 LA v, —78 C R 4kLkdi
1 he SOV SE R T SN TR R I N AN S A A v
(10 mL). ¥R MJFER =R T, FHAP A 2 mol/L
T2 (40 mL), =i N4REEHE 0.5 h. LR OBEAIX
(2X 100 mL), A /KPES(50 mL X 3), Jo/Km RN
T, L uE, O B 25w RS F I AT )2 B 4 4l
Voewm = Vee=1:4), 35] 5.8 g AIA 5, 775 62%.
'H NMR (CDCls, 300 MHz) 8: 7.19~7.40 (m, 11H, ArH),
7.04 (s, 1H, ArH), 6.91 (s, 1H, ArH), 6.70 (s, 1H, ArH),
6.62 (d, J=8.4 Hz, 1H, ArH), 6.43 (s, IH, C=CH), 5.00
(s, 4H, OCH,), 3.85 (s, 3H, OCH,), 3.71 (s, 3H, OCHj),
3.38 (s, 2H, CH,); *C NMR (CDCls;, 75 MHz) ¢: 159.55,
157.25, 147.94, 147.17, 141.55, 138.05, 136.93, 136.86,
136.41, 130.97, 130.70, 128.55, 128.31, 127.98, 127.53,
126.74, 118.96, 107.98, 106.04, 105.10, 101.58, 70.26,
70.13, 56.13, 56.05, 38.17.

14 LEM6MERK

P& 5 (4.64 g, 10.0 mmol)%fi# T 150 mL A fiid
o, AN 14 mL 7K, AR5 I R AL R R

HERR(5.85 g, 50 mmol) A2 5 mL1%I VYA ALER AR,
B 20 he RR OV SEAE, IR 20 mL 7
FACR RNV, dREEAiHE2 h, 2412 LFE#<H(80 mL
X 3), WA shK v, JoKBiREN T8, &, Wk
B L S AR Z TR ALV cmem 0V =1 1),
733 3.27 g AL 6, 77% 66%. 'H NMR (CDCls, 300
MHz) J: 7.25~7.38 (m, 10H, ArH), 6.80 (s, 1H, ArH),
6.75 (s, 1H, ArH), 6.63~6.68 (m, 2H, ArH), 6.43 (dd, J=
8.5, 2.1 Hz, 1H, ArH), 5.02 (s, 2H, OCH,), 4.99 (s, 2H,
OCH,), 4.56 (brs, 1H, CHOH), 4.37 (s, 1H, CHOH), 3.86
(s, 3H, OCH3), 3.78 (s, 3H, OCH3), 3.17 (s, 1H, CHOH),
2.85 (brs, 2H, CH,); “C NMR (CDCl;, 75 MHz) §:
159.80, 157.07, 149.97, 148.87, 136.74, 135.84, 135.69,
133.18, 129.46, 128.80, 128.66, 128.36, 128.13, 127.54,
127.41, 124.07, 108.03, 105.43, 101.27, 85.32, 78.42,
70.54, 70.24, 56.09, 56.02, 38.34.

15 EMT7HER

B AW 6 (4.96 g, 10.0 mmol)¥f# T~ 100 mL ZJf
W EIIAN /K AL E5(3.00 g, 20.0 mmol) & Bk & =4
HHi(1.10 g, 3.0 mmol), ERVTERYT N IEIRE 4 h. £7 M.
SEA T, A 50 mL /K, JH 28 28 A< HL(60
mL X 3), W52 AR A QR R B P UG ¢ (60 mLX 2),
P RN fr Bk P, JOKBRRREN T4, L8, DR ER
o a FRERAE T4 (Voem - Vee=1 1 1), 153.36
g A 7, 7% 70%. '"H NMR (CDCls, 300 MHz) 6:
7.24~7.39 (m, 8H, ArH), 6.98~7.10 (m, 3H, ArH), 6.65
(s, 1H, ArH), 6.51~6.56 (m, 3H, ArH), 5.00 (s, 2H,
OCH,), 4.71~4.81 (m, 2H, OCH,), 4.54 (s, 1H, CH), 3.86
(s, 3H, OCHs), 3.74 (s, 3H, OCH3), 3.38 (d, J=22.2 Hz,
1H, CH*H), 3.13 (d, J=22.2 Hz, 1H, CHH"); °*C NMR
(CDCl;, 75 MHz) §: 159.80, 215.91, 159.72, 156.83,
148.91, 148.73, 136.95, 136.06, 134.33, 131.65, 129.03,
128.63, 128.30, 128.02, 127.58, 121.12, 107.78, 105.66,
101.08, 70.26, 56.69, 56.11, 43.33.
1.6 & 8 A

Lombardo 71 161417 K883 (5.75 g, 90 mmol)
AR H5E(2.0 mL, 5.00 g, 29 mmol) I A %] 50 mL 5K
THF 1, %R, B EIE—-40 CJafise FELd
InPY&ALAR(2.3 mL, 4.00 g, 21 mmol), %585 E 0~5 C
TFARSERRE 3 d, 0 °C LU AU T B R A .

BB T (2.40 g, 5.0 mmol) #1100 mL Fo/K —
AT g, il S22 2~3 equiv. ¥ Lombardo it
A, W5E G I N REERE 2 h TLC Kl S N 5 i,
0 N E T oKk R, AN AL N 50 mL ARk
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PR AR, ARSI, 20 min, ARG HE EREW RS,
SHANLZE, KZEH &P LA I(60 mLX2), HIfF =
AR, MREEKYE 2 R, KBBR8, 1LiE,
ok s B 2= VS A G FIREICAE EATIR ALV e 0V vwm=
1:20)7% 148 g ki talilfk 8, % 62%.'H NMR
(CDCls, 300 MHz) d: 7.22~7.33 (m, 10H, ArH), 6.80 (d,
J=8.4 Hz, 1H, ArH), 6.63 (s, 1H, ArH), 6.57 (d, J=1.8
Hz, 1H, ArH), 6.40~7.45 (m, 2H, ArH), 5.22 (s, 1H, CH),
4.91~4.95 (m, 5H, OCH,, C=CH,), 4.82~4.84 (m, 1H,
C=CHy,), 3.76 (s, 3H, OCH3), 3.57~3.60 (m, 5H, OCH;,
CH,); *C NMR (CDCl,, 75 MHz) §: 158.62, 157.31,
154.38, 148.56, 148.48, 137.89, 137.13, 137.06, 133.46,
130.10, 128.63, 128.48, 128.04, 127.84, 127.66, 127.35,
126.67, 108.38, 108.03, 107.41, 105.87, 100.81, 70.24,
56.08, 49.74, 38.93.
1.7 HEWIWERK

HEBALEY) 6 KSEI8 #AE T2 A0 R, M ik
EHEEMTAREAE(V cmem - V o cam=1 1 1), F"F 86%. 'H
NMR (CDCl;, 300 MHz) o: 7.06~7.21 (m, 11H, ArH),
6.63 (s, 1H, ArH), 6.55 (s, 1H, ArH), 6.30 (s, 2H, ArH),
4.83~4.97 (m, 4H, OCH,), 4.57 (s, 1H, CH), 3.69 (s, 3H,
OCH3), 3.57 (s, 3H, OCH3), 3.03~3.16 (m, 3H, CH,OH,
OH), 2.89 (d, J=15.6 Hz, 1H, CH*H), 2.65 (d, J=15.6
Hz, 1H, CHH"); °C NMR (CDCl;, 75 MHz) ¢: 158.89,
156.93, 148.81, 148.68, 136.81, 135.95, 135.55, 133.25,
129.64, 128.92, 128.70, 128.57, 128.17, 127.86, 127.62,
121.71, 108.85, 108.06, 106.80, 101.26, 85.55, 71.28,
70.30, 66.70, 56.09, 53.90, 41.67.

1.8 L&Y 10 ISR

LAY 9 (1.02 g, 2.0 mmol)#fiE T 100 mL /K 2.
fErb N 30 mg 10% Pd/C, 45 'C FHEALEM# 10 h, £F
SN SE R I B8, O BR 25, R A
ghdh, 13 063 g AL 10, 2% 98%. 'H NMR
(CD;0D, 300 MHz) d: 6.93 (1H, s), 6.96 (1H, s), 6.73 (1H,
s), 6.54 (d, J=8.4 Hz, 1H, ArH), 6.26 (d, J=8.4 Hz, 1H,
ArH), 4.70 (s, 1H, CH), 3.90 (s, 3H, OCHj3), 3.79 (s, 3H,
OCHj;), 3.64~3.68 (m, 2H, CH,0H), 2.92 (d, 1H, J=15.9
Hz, CH"H), 2.68 (d, J=15.9 Hz, 1H, CHH"); '°C NMR
(CD;OD, 75 MHz) J: 158.65, 157.58, 150.02, 149.99,
138.21, 135.56, 230.78, 119.52, 110.76, 109.96, 107.99,
104.01, 86.69, 68.98, 56.78, 56.69, 54.26, 43.65.

1.9 &% 1 HEM
PR ORI JEORL, AR S 5 A
[, R AL AL SRR 20 (Vpem & Vee=1 1 2), 141

@E A 11, 773 91%. '"H NMR (CDCl;, 300 MHz) &:
7.34~7.57 (m, 7H, ArH), 7.09~7.15 (m, 4H, ArH), 6.43
(s, IH, C=CH), 5.14 (s, 2H, OCH,), 3.95 (s, 3H, OCHj),
3.92 (s, 3H, OCHj,), 3.45 (s, 2H, CH,); *C NMR (CDCl,
75 MHz) §: 158.48, 14828, 147.55, 144.50, 137.41,
137.11, 137.05, 129.30, 128.76, 128.76, 128.69, 128.69,
128.69, 128.07, 127.56, 127.56, 115.12, 115.12, 108.44,
104.34, 70.19, 56.38, 56.38, 38.02.
1.10 &M 12 HEK

SWAEY 6 104 B0 R, F= e 24T
BV cwew © V oww=1 " DIBEAGREE 12, 75K 83%.
'H NMR (CDCls, 300 MHz) &: 7.32~7.44 (m, 5H, ArH),
7.22 (d, J=8.7 Hz, 2H, ArH), 6.93 (d, J=8.7 Hz, 2H,
ArH), 6.80 (s, 1H, ArH), 6.65 (s, 1H, ArH), 5.05 (s, 2H,
OCH,), 4.34 (d, J=4.2 Hz, 1H, CHOH), 3.89 (s, 3H,
OCH,), 3.77 (s, 3H, OCH3), 3.14 (d, J=15.9 Hz, 1H,
CHH), 2.86 (dd, J=15.9, 4.2 Hz, 1H, CHH"); *C NMR
(CDCl;, 75 MHz) o: 15829, 150.36, 149.26, 137.16,
136.90, 136.33, 132.76, 128.72, 128.72, 128.11, 127.64,
127.64, 127.64, 127.64, 114.64, 114.64, 108.04, 108.04
84.23, 81.50, 70.21, 56.21, 56.21, 37.97.
111 LEM 13 HERK

SWEW 7 06 BOTEARR, 0 A 24T
P4 (Vpoum - Vee=1: 1), BAGEK 13, /7% 86%. 'H
NMR (CDCls, 300 MHz) §: 7.26~7.38 (m, 5H, ArH), 7.01
(d, J=8.4 Hz, 2H, ArH), 6.90 (d, J=8.4 Hz, 2H, ArH),
6.86 (s, 1H, ArH), 6.65 (s, 1H, ArH), 4.97 (d, 2H, OCH,),
4.50 (s, 1H, CH), 3.86 (s, 3H, OCH3), 3.73 (s, 3H, OCH3),
3.52 (s, 2H, CH,); "*C NMR (CDCls, 75 MHz) d: 213.97,
157.97, 149.18, 149.18, 136.84, 132.97, 130.79, 129.24,
129.24, 128.91, 128.39, 128.39, 127.76, 127.27, 127.27,
114.98, 114.98, 108.48, 107.54, 69.81, 58.80, 55.87, 55.87,
42.51.
112 LEM 14 B9EMK

A 8 6 AR, K= A = 4T
WAV smewm oV osww=1 1 20 fFR A A 14, 72K
70%. 'H NMR (CDCls, 300 MHz) o: 7.22~7.36 (m, 5H,
ArH), 7.02 (d, J=8.4 Hz, 2H, ArH), 6.88 (d, J=8.4 Hz,
2H, ArH), 6.74 (s, 1H, ArH), 6.46 (s, 1H, ArH), 5.07 (s,
2H, OCH,), 4.93~4.95 (m, 2H, C=CH,), 4.78 (s, 1H,
CH), 3.79 (s, 3H, OCH3), 3.67 (s, 2H, CH,), 3.63 (s, 3H,
OCH,); “C NMR (CDCls, 75 MHz) d: 157.37, 154.60,
148.58, 148.52, 137.42, 136.97, 136.97, 132.96, 129.30,
129.30, 128.30, 128.30, 127.66, 127.27, 127.27, 114.61,
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114.61, 109.10, 107.97, 107.17, 69.75, 55.75, 55.71, 55.34,
38.52.
113 LEM 15 HEK

5G9 6 O EAR R, K= IR 24T
T;Eéé@(V emems -V owm=1 < 1)%5‘5@1'4‘ 15, FEE 81%.
'H NMR (CDCl;, 300 MHz) 6: 7.30~7.42 (m, 5H, ArH),
6.87~6.95 (m, 4H, ArH), 6.80 (s, 1H, ArH), 6.61(s, 1H,
ArH), 5.00 (s, 2H, OCH,), 4.27 (s, 1H, CH), 3.86 (s, 3H,
OCH,), 3.73 (s, 3H, OCHj3), 3.23~3.27 (m, 2H, CH,0H),
3.12 (d, J=16.2 Hz, 1H, CHH), 2.86 (d, J/=16.2 Hz, 1H,
CHH"); “C NMR (CDCls, 75 MHz) §: 57.83, 148.78,
148.66, 136.90, 135.93, 132.31, 132.12, 129.63, 129.63,
128.54, 128.54, 127.96, 127.47, 127.47, 114.81, 14.81,
108.65, 108.05, 85.17, 69.99, 66.55, 60.86, 56.00, 55.94,
42.38.
114 LEM 16 AR

540G 10 16 BOAR T, R 50 b
HELERF AR 16, 775 95%. 'TH NMR (CD;0D, 300
MHz) d: 6.62~6.90 (m, 6H, ArH), 4.20 (s, 1H, CH), 3.82
(s, 3H, OCH,), 3.68 (s, 3H, OCH,), 3.10~3.31 (m, 3H,
CH,OH, CH*H), 2.85 (d, J=15.9 Hz, 1H, CHH"); "*C
NMR (CD;OD, 75 MHz) &: 157.24, 150.10, 149.93,
138.43, 134.49, 132.10, 130.86, 130.86, 116.05, 116.05,
110.25, 109.82, 86.03, 67.72, 62.36, 56.68, 56.57, 43.18.

1.15 L&Y 17 BIEK

B A1 16 (0.49 g, 1.5 mmol) % T 50 mL JE/K
B, EECRTRTDKIAE T I — S B AR SRR (0.58
g, 1.8 mmol), #iH: 0.5 h. KN SERJE, HEHPIMA LR
LTiE(50 mL) A FI R IR S BH V(30 mL), 7> tHAHLZ,
IKE T 28 ZBE2 (50 mLX2), & IFHENLE, FMA
TEhKYE 2 K, oK T4, 108, HERAEE T
PAV zew  View=1: 1)fF 033 g AR 17, =%
80%. '"H NMR (CDCls, 300 MHz) d: 7.19 (dd, J=9.9, 3.0
Hz, 1H, =CH), 6.68 (s, 1H, ArH), 6.48 (dd, J=9.9, 3.0
Hz, 1H, =CH), 6.40 (s, 1H, ArH), 6.22 (dd, J=10.1, 2.0
Hz, 1H, =CH), 6.13 (dd, J=10.1, 2.0 Hz, 1H, =CH),
422, (d, J=10.0 Hz, 1H, OCH*H), 4.01 (d, J=10.0 Hz,
1H, OCHH"), 3.87 (s, 1H, CH), 3.84 (s, 3H, OCHj3), 3.75
(s, 3H, OCH3), 3.31 (d, J=16.5 Hz, 1H, CH*H), 3.08 (d,
J=16.5 Hz, 1H, CHH"); *C NMR (CDCl;, 75 MHz) 6:
185.90, 149.92, 149.65, 148.99, 147.39, 132.77, 129.10,
127.80, 126.89, 109.66, 107.85, 91.87, 80.15, 78.05, 67.58,
56.26, 56.13, 43.88.

1.16 HEW 2 IS

FLE 17 (0.16 g, 0.5 mmol)i&fi# T 25 mL ZJfif
W FIIA TG KRAEE5(0.15 g, 1.0 mmol) & Bk & =5
1L£T(0.10 g, 0.25 mmol), ZSLRY FHIUE 4 h. FF Y
SeAs)a, AN 20 mL /K, ZFR LA (40 mL X
3), B2 AR ARHR IR AN VR VERE (30 mLX2), FH]
TR Er SRR YRS, TOKBR RN T, g, Wk RR L
G AT ZATHR AUV cmem  V ane=1 1 2)43 0.11 g
Ff 2, % 68%. mp. 170~171 C. 'H NMR
(DMSO-dj, 300 MHz) §: 8.98 (s, 1H, Ar-OH), 6.96 (s, 1H,
ArH), 6.90 (s, 1H, ArH), 6.81 (s, 1H, ArH), 6.65 (d, J=8.7
Hz, 1H, ArH), 6.55 (d, J=8.7 Hz, 1H, ArH), 5.38 (s, 1H,
CH), 3.98 (s, 1H, OH), 3.82 (d, J/=10.8 Hz, 1H, OCH*H),
3.68~3.74 (m, 7H, OCH;, OCHH"), 2.93 (s, 2H, CH,);
3C NMR (DMSO-d,, 75 MHz) 6: 151.35, 148.53, 147.96,
146.07, 136.16, 132.13, 124.64, 117.07, 115.95, 114.48,
109.09, 108.92, 76.89, 69.81, 55.92, 55.69, 51.31, 42.11.

2 HR5ITR

A4 6 28 Pinacol EHG LAY 7 i Firh, 3%
188 2508 7 IR itk & 1% TsOH (10 mol%) T H
AR 0.75 mol/L HySO, /KT 100 °C A e W g,
g 5 R 0 = AL 4B 2 equiv)fE & T 0
TN RPVEFZAE, H N = 25 EAR, J5 R L
TRV 5 2 i — AR b fRe A, e 2% DA R IR e
BT A 7.7 3 8 MEALTRAT S At Wittig [
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