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1. Synthesis and characterization of 6,7,3'4'-tetrahydroxyisoflavanone
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Scheme S1. Large-scale synthesis of 6,7,3",4'-tetrahydroxyisoflavanone-an analog of
6,7,4'-trihydroxyisoflavanone with the same method

Synthesis of 3, 4-dimethoxyl-3’,4’- dimethoxyl-deoxybenzoin(8)

Dry HCI gas was bubbled into a mixture of anhydrous ZnCl,(2 kg, 14.7 mol) and
1,4-dioxane(3 L) to saturation. After the reaction mixture was stirred for 6 hours at
room temperature, 3,4-dimethoxyl benzyl cyanide (7) (2.64 kg, 14.9 mol) was added
portionwise. After 6 hours, the 3, 4-dimethoxyphenol (1) (2 kg, 13 mol) was added
portionwise. The mixture was then stirred at room temperature for 24 h. The rest
procedure was consistent to that for 3, 4-dimethoxyl-4'-hydroxyl-deoxybenzoin (3),
giving 8 (3.10 kg , yield 72%). Melting point: 136.9-137.7°C; 'HNMR (400 MHz,
DMSO) & ppm: 12.467(1H, s), 7.428(1H, s), 6.929(1H, s), 6.885(1H, d, J=8.0Hz),

6.801(1H, s, J=8.0Hz), 6.542(1H, s), 4.27(2H, s), 3.8133H, s), 3.761(3H,



s): ,3.711(3H, s), 3.682(3H, s), *C NMR (100 MHz, DMSO) & ppm:44.193,55.393,
55.431,55.930, 56.166, 100.365, 110.658, 111.847, 112.296, 113.344, 121.510,

127.375, 141.623, 147.571. 148.570, 156.339, 158.805, 202.238.

Synthesis of 6,7,3',4'-tetramethoxyl isoflavanone(9)

A solution: BF;Et,0 (5.6 L)was added dropwise into a mixture of (8)(2 kg, 6 mol)
and DMF(12 L) under 0~10°Cwith stirring. B solution: in another flask, DMF(18 L)
was cooled to 0~10°Cand PCls (2.58 kg,12.4 mol) was added portionwise, stirred at
55°Cfor 45 min. Then B solution was added into A solution slowly. The rest
procedure was consistent to that for 6, 7-dimethoxyl-4’-hydroxylisoflavanone(4),
giving 9 (1.79 kg, yield 87%). Melting point: 186.6-187.7°C, 'H NMR (400 MHz,
DMSO) éppm: 8.457(1H, s), 7.445(1H, s), 7.224(1H, s), 7.214(1H, s), 7.140(1H, d,
J=8.0Hz), 7.016 (1H, d, J=8.0Hz), 3.919 (3H, s), 3.864(3H, s), 3.780(3H, s), 3.78(3H,
s); °C NMR(100MHz, DMSO) dppm: 55.454, 55.503, 55.717, 56.345, 100.259,
104.062, 111.523, 112.681, 116.896, 121.122, 122.878, 124.563, 147.385, 148.234,

148.535, 151.630, 153.276, 154.198, 174.223.

Synthesis of 6,7,3',4'-tetrahydroxyisoflavanone

Dimethyl sulfide (2.1L, 30 mol)was added dropwise into a mixture of AICl; (7 kg,
52.6 mol) and CH,Cl, (24 L) under 10°Cwith strongly stirring. The reaction was
added 9 (2 kg, 6.7 mol) portionwise and stirred at room temperature(10~30°C) for 12h.

The rest procedure was consistent to that for 6,



7-dimethoxyl-4'-hydroxylisoflavanone(4), giving 6,7,3",4 -tetrahydroxyisoflavanone
(1.554 kg, yield 93% ); Melting point: 294.3-296.4°C; '"H NMR (400 MHz,DMSO)
oppm: 8.20(1H, s), 7.373(1H, s), 7.011(1H,s), 6.890 (1H, s), 6.770(2H, d, J=8.0Hz);
C NMR(100MHz, DMSO) dppm: 102.694, 108.074, 115.200, 115.269, 116.557,
116.614, 119.861, 122.852, 123.404, 144.542, 144.908, 150.780, 152.011, 152.361,
174.402; HRMS (ESI) m/z: [M—FH]+ ,caled for C;sHioNaOs: 287.0556, found

287.0546.



2. Multi-factor experimental designs

Multi-factor experimental designs including reactant ratio between compound 1 and 2,

reaction temperature and time for the modified Hoesch reaction, were conducted to

simplify the practical operation.

Table s1. Multi-factor experimental designs in Hoesch reaction

Ratio Hoesch reaction Time Hydrolysis reaction Yield
Entry
(Compd. 1:2) Temperature()) (h) Temperature([) (%)

1 1:1 r.t. 15 85 65%
2 1:1.2 r.t. 15 85 79%
3 1:1.5 r.t. 15 85 80%
4 1:1.2 0 15 85 55%
5 1:1.2 10 15 85 60%
6 1:1.2 24 15 85 83%
7 1:1.2 r.t. 10 85 72%
8 1:1.2 r.t. 20 85 85%
9 1:1.2 r.t. 40 85 86%

As shown in Table S1, 1.2 of reactant ratio between compound 1 and 2, room

temperature and 20h reaction time, were evaluated as the optimal and simplified

reaction conditions for the Hoesch reaction.



3. Spectra graphs for characterization of 6,7,4"-trihydroxyisoflavanone
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Fig.S1. 'H-NMR(a) and 13C—NMR(b) of 3, 4-dimethoxyl-4"-hydroxyl-deoxybenzoin(3)
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Fig.S3. "H NMR(a) and Bc NMR(b) of 6,7,4"-trihydroxylisoflavanone
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Fig.S4. HRMS (a) and UV absorption spectrum (b) of 6,7,4'-trihydroxylisoflavanone
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Fig.S5 IR spectrum of 6,7,4"- trihydroxylisoflavanone



b OE A B AR R AR b
o T U7 7 S <

PR | W) K BERERFIA] [ 2011, 4.6

F i 2 R

m = |

YRS o
ok C. HA-ER =

M3 | B KF) CARLO ERBA 1106 JTZE4MHT{X

C% H %
i)

66.42 3.717
b 66. 56 3.76
i
i
g
ES

& e /é’?}{f;wM 5 #7 B 10 |2011.4.8

& | REREIUSRESGE |

L TS

Fig.S6. Elemental analysis of 6,7,4'- trihydroxylisoflavanone




4. HPLC analysis of 6,7,4'-tetrahydroxyisoflavanone

Shimadzu CLASS-VP Va.l4 SPI Area % Report
Page 1 of 3

Method Name: C:ACLASS-VP\Methods'zjy.met

Data Name: T-—ERGEH

User: System

Acquired:  2011-4-14
Printed: 2011-4-15
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Detector A (260mm)

'k # Retention Time Area Area %o Height Height %
1 5.992 918 0.005 91 0.017
2 6,125 263 0.001 59 0.011
3 6.617 380 0.002 53 0.010
4 6.758 164 0.001 63 0.012
5 7.200 100 0.001 52 0.010
6 7.442 520 0.003 56 0.010
7 7.583 226 0.001 44 0.008
8 7.850 522 0.003 72 0.013
9 7.933 170 0.001 51 0.010

10 R.092 794 0.004 74 0.014
11 8.383 572 0.003 73 0.014
12 8.458 186 0.001 68 0.013
13 8.542 312 0.002 64 0.012
14 B.808 3 0.002 48 0.009
15 9.375 236 0.001 38 0.007
16 9.583 177 0.001 45 0.008
17 9.850 135 0.001 53 0.010
I8 10.158 309 0.002 46 0.009
19 10.542 783 0.004 82 0.015
20 10.808 996 0.005 77 0.014
21 10.900 428 0.002 96 0.018
22 11.042 448 0.002 77 0.014
23 11.142 490 0.003 73 0.014
24 11.308 200 0.001 51 0.010
25 11.900 1433 0.007 79 0.015
26 12.042 372 0.002 70 0.013
27 12.125 88 0.000 36 0.007
28 12.583 241 0.001 49 0.009
29 12.783 330 0.002 47 0.009
30 13.208 51 0.000 33 0.006
31 13.292 94 0.000 45 0.008
32 13.375 497 0.003 74 0.014
33 13.617 213 0.005 135 0.021
34 13.725 616 0.003 R4 0.016
35 13,883 178 0.001 58 0.011

36 14.008 232 0.001 45 0.008

WVolts.



14,158
14.283
14.375
14.617
14.708
14.867
14.983
15.058
15.183
15.392
15.517
15.667
15.942
16.083
16.283
16.958
17.142
17.725
17.883
18.092
18.267

252
284
293
285
312
191
172
329
259
318
298
322
391
95
407
1089
62
430
289
662
661
462
364
18852497 |

1037
992
509
200
91
80
218
122
172
362
189
121
319
320
231
255
336
380
125
170
530
453
1340
934
15227
7983
180
123
316

0.001 50
0.001 65
0.002 66
0.001 66
0.002 53
0.001 49
0.001 57
0.002 73
0.001 39
0.002 62
0.002 635
0.002 48
0.002 53
0.000 42
0.002 51
0.006 44
0.000 41
0.002 56
0.001 67
0.003 83
0.003 75
0.002 76
0.002 82

018 302
0.005 164
0.005 114
0.003 90
0.001 57
0.000 39
0.000 33
0.001 36
0.001 44
0.001 52
0.002 77
0.001 62
0.001 46
0.002 60
0.002 70
0.001 54
0.001 57
0.002 56
0.002 42
0.001 38
0.001 50
0.003 64
0.002 63
0.007 105
0.005 106
0.079 423
0.041 384
0.001 31
0.001 38
0.002 48



91 30.433 463 0.002 65 0.012
92 30.617 257 0.001 75 0.014
93 30.758 539 0.003 82 0.015
94 31.150 1972 0.010 125 0.023
95 31.350 897 0.005 108 0.020
96 31.492 344 0.002 103 0.019
97 31.558 672 0.003 87 0.016
98 31.708 357 0.002 89 0.017
99 31.842 573 0.003 95 0.018
100 31.950 155 0.001 68 0.013
101 32.025 444 0.002 67 0.013
102 32.325 1592 0.008 108 0.020
103 32.550 1210 0.006 111 0.021
104 32.708 1072 0.006 115 0.021
105 32917 507 0.003 82 0.015
106 33.050 100 0.001 51 0.010
107 34.133 127 0.001 37 0.007
108 34.250 220 0.001 51 0.010
109 34417 251 0.001 46 0.009
110 34.692 471 0.002 60 0.011
111 34.800 167 0.001 62 0.012
112 34.892 139 0.001 58 0.011
113 35.025 162 0.001 41 0.008
114 35.408 197 0.001 36 0.007
115 36.325 11799 0.061 380 0.071
116 36.400 6808 0.035 352 0.066
117 36.850 683 0.004 167 0.031
118 36.958 657 0.003 120 0.022
119 37.075 594 0.003 92 0.017
120 37.233 202 0.001 59 0.011
121 37.425 373 0.002 43 0.008
122 37.717 360 0.002 39 0.007
123 38.033 233 0.001 43 0.008
124 38.142 365 0.002 63 0.012
125 38.375 236 0.001 70 0.013
126 38.733 585 0.003 44 0.008
Totals
18947922 100.000 535499 100.000

Fig.S7. HPLC analysis of 6,7,4-trihydroxyisoflavanone




S. Spectra graphs for characterization of 6,7,3°,4"-tetrahydroxyisoflavanone

a

5 - = H
a3 z 3 :
T |

PICIaL
te dul 8 3013 teap 3.0 |
wolvent NS0 pain ot uted
. ) pin ot uted L
ACQUISTTION han [N
fage.3 ¥ 12.000
at 1455 alfa I0.880
e 24578 r |
L] not used 11 n
1% in n
il 1000 dp
ct “" PROCESS]
TRARSRITTER 1 [LisTY
tn 1 DIsPLAY
wfry 3 =3%.8
ok
:: 1900.3
o |
an i
aat or
s o [
- Me
e Pl 18
daf 15980 th
- L
MeO OH
OMe
MeO
(o}
OMe
|
1%y 4 11 10 9 R [ 2 1 ppa
- 24 8533 § % 3%33 38
oo i o= s ss
oz azput a5 Ao B o= s £2
1 kL L)
|
|
MeO OH
OMe
MeO
(¢}
OMe
it [0 L

220 200 180 160 140 120 100 80 50 40 20 ppm

Fig.S8. 'H-NMR(a) and *C-NMR(b) of 3,4-dimethoxyl-3',4"- dimethoxyl-deoxybenzoin (8)
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Fig.S9. 'H-NMR(a) and *C-NMR(b) of 6,7,3',4'-tetramethoxyl isoflavanone(9)
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Fig.S10. '"H-NMR(a) and *C-NMR(b) of 6,7,3,4'-tetrahydroxyisoflavanone
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Fig.S11.HRMS of 6,7,3",4'-tetrahydroxyisoflavanone



