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All experiments were carried out in oven-dried glassware under an atmosphere of dry nitrogen with magnetic stirring.
Anhydrous solvents were transferred by oven-dried syringe. Anhydrous toluene, THF, diethyl ether and dioxane were
purchased from Aldrich and used as received.

Flash chromatography was performed with biotage system using S 25 S/M cartriges. Analytical thin layer
chromatography (TLC) was performed with EM Reagent 0.25 mm silica gel 60-F commercial silica gel plates.
Visualization was accomplished with UV light and potassium permanganate stain, followed by heating.

LC/MS data were recorded by the Agilent 1100 series and Waters Micromass ZQ system.

*H nuclear magnetic resonance (NMR) spectra were recorded on Varian UI-500 (500 MHz) spectrometers. The chemical
shifts are reported in PPM with CDCl;3 (6=7.24) or TM S (6=0.00) as the internal standard unless otherwise noted.

General Procedures:

A (for a-arylation): The solution of 10 (111 mg, 0.65 mmol) and t-butyl propionate (86 mg, 0.65 mmol) in 3 mL of
toluene was degassed with nitrogen for 5 min. To this solution at 0°C was slowly added NaHMDS (1.3 mmol, 2.2 mL, 0.6
M in toluene). After 2 h, the resulting solution was warmed to rt and stirred for 12 h before the mixture was quenched with
ammonium chloride aqueous solution (10 mL, 1 N). Extracted the mixture with ethyl acetate (20 mL x2). The organic
layers were combined and concentrated in vacuo. The residue was purified by biotage eluting with 5-25% ethyl acetate in
hexanes to give 14 (156 mg, 0.59 mmol, 91%) as a colorless oil.

B (for tandem o-arylation and o-hydroxylation): The solution of 10 (111 mg, 0.65 mmol) and t-butyl propionate (86 mg,
0.65 mmol) in 3 mL of toluene was degassed with nitrogen for 5 min. To this solution at 0°C was slowly added NaHMDS
(2.3 mmol, 2.2 mL, 0.6 M in toluene). The reaction mixture was warmed to rt and stirred under nitrogen. After 2 h, the the
resulting solution was exposed to air for 12 h before the mixture was quenched with ammonium chloride aqueous solution
(10 mL, 1 N). Extracted the mixture with ethyl acetate (20 mL x2). The organic layers were combined and concentrated in
vacuo. The residue was purified by biotage eluting with 10-25% ethyl acetate in hexanes to give 15 (152 mg, 0.54 mmoal,
84%) as acolorless ail.

A medium scale reaction (Preparation of compound 9): The solution of 8 (1.00 g, 5.09 mmol) and t-butyl propionate
(1.77 g, 2.1 mL, 15.3 mmol) in 20 mL of toluene was degassed with nitrogen for 5 min. To this solution at 0°C was slowly
added NaHMDS (25.5 mL, 15.3 mmol, 0.6 M in toluene). After 5 h, the resulting solution was warmed to rt and stirred for
12 h before the mixture was quenched with ammonium chloride aqueous solution (50 mL, 1 N). Extracted the mixture with
ethyl acetate (200 mL x2). The organic layers were combined and concentrated in vacuo. The residue was purified by
biotage eluting with 5-15% ethyl acetate in hexanesto give 9 (1.11 g, 4.02 mmol, 79%) as a colorless ail.

Appendix: (The H-NMR and LC/M S of new compounds)
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ilc Chemistry Open Access LC/MS Report Page 1

ple 1D:2 Instrument: Submitter:Shen, Hong x1755 (SHENHO)
2:17-Nav-2005 Time:13:35:23 Filename:RY800_04_0006744
hod:G:\MassLynx\LC2M_Low_Pos.olp
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¢ Chemistry Open Access LC/MS Report

Page 1

ple ID:RY8004_005199-1 Instrument: Submitter:Shen, Hong x1755 (SHENHO)
:17-Nov-2005 Time:13:28:35 Filename:RY800_04_0006742
10d:C:\MassLynx\LC2M_Low_Pos.olp
MS ES+ :TIC Smooth (Mn, 1x1) 221.1 7.9e+008
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ic Chemistry Open Access LC/MS Report

Page 1
iple ID:RY8004_005290-1 Instrument: Submitter:Shen, Hong x1755 (SHENHO)
122-Nov-2005 Time:15:40:32 Filename:RY800_04_0006866
10d:C:\MassLynx\LC2M_Low_Pos.olp
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_.-igiry Open Access LO/MS Report
_wriple !D RYBOD7_3162-1

Page 1
Instrument; Submitter:Shen, Hong x1755 {SHENHO)
Dale:29-Nov-2005 Time:07:54:37 Filename:20058007003882
Melhod:C:\MassLymdLCEMgLow_Pos,olp
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€ Lhemistry upen Access LU/MS Heport + tagem
ple 1D:RY8004_005408-1 Instrument: Submitter:Shen, Hong x1755 (SHENHO)
:01-Dec-2005 Time:17:40:44 Filename:RY800_04_0007022
i0d:C:\MassLynx\LC2M_Low_Pos.olp
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¢ Chemistry Open Access LC/MS Report

Page 1
ple ID:RY8007_3172-1 Instrument: Submitter;Shen, Hong x1755 (SHENHO)
:29-Nov-2005 Time:09:28:18 Filename:20058007003876
od:C:\MassLynx\LC2M_Low_Pos.clp
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ic Chemistry Open Access LC/MS Report Page 1
ple ID:RY80010_12611-1 Instrument: Submitter:Shen, Hong x1755 (SHENHO)
2:29-Nov-2005 Time:10:24:01 Filename:200580010_0015691
hod:C:\MassLynx\LC2M_Low_Pos.olp

MS ES+ :TIC Smooth (Mn, 1xl) 228.2 2.2e+008
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DAD: TIC 228.2 5.7e+007
0.71
0- 228.2
06.78
.
% i
A
|
- T T - T r—r T T T e Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
DAD: 254 1.6e+005
0 0.71

0.11
[\ / 1.00 1.69

T 1T T T Y T P T T T T T T T T T T o e e Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
lme: 0.71) Combine (135:151) 1:MS ES+
0 228.17 1.5e+008
%
250.10
170.15 225.21
o NI (251-31 301.07 380.04397.97 477.17 516.08 607.27625.08 743.12 w/z
O e i SRR = ; et - T e : T .
- 200.00 300.00 400.00 500.00 ‘ €600.00 700.00
. |
O
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Page 1
ple ID:RY8004_005677-1 Instrument: Submitter:Shen, Hong x1755 (SHENHO)
:12-Dec-2005 Time:13:12:58 Filename:RY800_04_0007421
10d:C:\WMassLynx\LC2M_Low_Pos.olp
MS ES+ :TIC Smooth (Mn, 1xl) 218.2 4.6e+008

0.97
) N
J I
] 0
I
i [
!
& I
L
'! )
JL"";’\,_\_J\\\
) U R S S B T T~ T T T T e eeery Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
DAD: TIC 218.2 4.5e+007
0.96
b ;
i
) f
E !
N
|
& [
|
Ly
| \
|
.—-J\\/g/ : )
) e e IR s | T 7 ™ ey Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
JAD: 254 3.8e+005
0.96
)4 ;
g
H
i
X
= i
h
' 1
0.16 DA
0.13_ ~n e
I S ——— — | - T - Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
ne: 0.96) Combine (184:200) 1:MS ES+
) 218,20 1.l1e+008
\
‘ .240.09
| 190.09 | |241.22
) b ‘ 345.71 376.08 457,11 489-93 545 47 608.98 690.22706.14 /2
L L ) B PO B R LA L RS A B T T T Tt T T i '
200.00 300.00 400.00 500.00 600.00 700.00
0]
—
N 0
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ic Chemistry Open Access LC/MS Report Page 1
iple 1D:1 Instrument: Submitter:Shen, Hong x1755 (SHENHO)
:17-Nov-2005 Time:13:31:54 Filename:RY800_04_0006743
10d:C:\MassLynx\LC2M_Low_Pos.olp
MS ES+ :TIC Smeeoth (Mn, 1xl) 248.1 5.4e+008
1.06
§ \
% ’
’ 1.17
|
0 ™ T T T T F T T T T T T T T T 7 Time
0,20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
DAD: TIC 248.1 1.3e+008
1.06
§ |
" \
Dy B e e e R R }.\%.[.,.Iy T e Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
DAD: 254 3.0e+006
o 1.(\05
- ]
J I
r\
A N T T T T T ™ T A ERARERRANARN T T T T T 1 Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
me: 1.06) Combine (202:218) 1:MS ES+
9 248.14 1.1e+008
: 270.12
€ z
’271.23
o] 184.1620305 { 311.11390.77  4985.08 517.12 3%%-07 <40 03 711.03 744-36/
g L e B L B o o e BREn s o T R L m/z
200.00 ‘ 300.00 400.00 500.00 600.00 700.00
N \ ~
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¢ Chemistry Open Access LC/MS Report
ple ID:RY8004_005568-1

:07-Dec-2005
od:C:\MassLynx\LC2M_Low_Pos.olp

Instrument:
Time:12:43:54

Page 1
Submitter:Shen, Hong x1755 (SHENHO)
Filename:RY800_04_0007252

S ES+ :TIC Smooth (Mn, 1x1)
179.2
0.15

m'
ST

f

1.0e+008

3 — R e e S T T T - : | | T T . Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
DAD: TIC 5.9e+006
JJ “
i |
% J\ 179.1
[\ 179.2 1 72
- s B
0ty | T Ty = 7 Time
0.20 0.40 0.60 1. 60 1 80 2.00
DAD: 254 9.9e+004
.1
o, 015
Ja
]
\
10.10 \—///’d
[} e R S AARRRE ‘,,, 11— Time
0. 20 0.40 0.6 1.20 . .60 1.80 2.00
me: 0.15) Combine (23:39) 1:MS ES+
0 17¢.15 2.9e+007
185.16
(j | 186.42 25716 3632728712 411, 9352555 559.12  ¢s53.36 722.64738.51 .
A T T T T T L L T A T
v, 200 00 300 00 400.00 500 00 600.00 700 ¢o
O
~
|
7\
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S Report

ple 1D:RY8004_005335-1

Page 1
Instrument: Submitter:Shen, Hong x1755 (SHENHO)
:29-Nov-2005 Time:14:02:47 Filename:RYB800_04_0006923
10d:C:\MassLynx\LC2M_{ ow_Pos.olp
MS ES+ :TIC Smooth (Mn, 1xl) 240.2 4.2e+008
0.95 .
)_
4 i
] ,‘ \
P
g L
’ [}
. ;’
i .
) RSB e e e e e o e RN E T T e Tlme
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
DAD: TIC 240.2 1.le+008
0.95
1 1
b 1y
4 ‘~
X
1 i
5| ‘\
|
b \
t
It T T T T T \} T T T T T Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
DAD: 254 2.9e+006
0.95
1 )
] 1
. |
] “
] il
Y- 4
| §
' i
1
n
b 7 ; LSS LS \IAREEEARDRE v)!v“v||‘v|\|\v\ AR S e =7 Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
me: 0.95) Combine (181:196) 1:M8 ES+
0 240.21 1.le+008
262,16
%
263.26
222.19
,1178.08 ﬂ f 303.19378-88 355 33 501.27 563.27579.20 631.29 592'917“‘53m/z
R e e e e e e
200.00 300.00 400.00 500.00 600.00
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N-Ph
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Sample ID:1 Instrument: Submitter:Shen, Hong x1755 (SHENHO)
Date:23-Nov-2005 Time:13:38:42 Filename:RYB00_04_0006892
Method:C:\MassLynx\LO2M_Low_Pos.olp
1: MS ES+ :TIC Smooth (Mn, Ixl) 256.2 5.0a+008
100 o'ﬁl
B
R
. |
oL T T T T TS 7h——’-\[—/‘*|_' T T AR e —]"'A" Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
7: DAD: TIC 256.2 1.2e+008
100 0')\91
. l
o T v T T T T Jf T 1] T = IV 4 Vi‘—. |A77 T \ij
0.20 0.40 0.60 0.80 1.00 1.29 1.40 1.60 1.80 2.00
2: DAD: 254 3.1e+006
100 0.91
N
%
|
0 =y T T T = T VWJ\ T T SRR U Tl (s S S Tima
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
{Time: 0.91) Combine (;;g:;g-ﬁl) 2. 1:M8 E3+
256.18 /) 2'5“* : 1.1a+008
100 ——,
238.10 278.10
279.22
o] M4 210,12 319.15 49878 5113553314 P00 een.a 7a3.0gmanag
} - —t — s Ty , : :
200.00 300.00 400.00 500.00 600.00 700.00
i
|
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N
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e ID:RYB004_005501-1

Page 1
Instrument: Submitter:Shen, Hong x1755 (SHENHO)
05-Dec-2005 Time:18:34.:46 Filename:RY800_04_0007145
2d:C:\MassLynx\LC2M_Low_Pos.clp
[S ES+ :TIC Smooth (Mn, 1xl) 231.2 5.60+008
_ 0.96
N
] : \
B
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g [
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I A\
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T T T T 7 = - T = Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
JAD: TIC 231.2 9.1e+007
N 0.96
i
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s
[
|
| \',
R e e e R T I . R T T e Time
0.20 0.40 0.60 c.80 1.00 1.20 1.40 1.60 1.80 2.00
JAD: 254 1.2e+006
0.96
17 !
i
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¥ |
i
B
0.14 i
)L—?’%[HHLHH,. R BEREE —— : T e ey Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2,00
ne: 0.96) Combine (183:199) 1:MS ES+
231.17 1.2e+008
" r253.16
|
|
%
25424 483.19
365.29 . .
1 17a.01 | " 383.07 |484.18 545.15  €13.35 o, 5y 444,36
e A B I e e e e e T T N R T m/z
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/{e

Page 1
ple ID:RY8004_005373-1 Instrument: Submitter:Shen, Hong x1755 (SHENHOQ)
:30-Nov-2005 Time:17:37:09 Filename:RY800_04_0006977
od:C:WMassLynx\LC2M_Low_Pos.olp
MS ES+ :TIC Smooth (Mn, 1x1) 247.2 4.0e+008
. 0.87
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F |
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D B ma T e T T T A R RERAREE T — Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
DAD: TIC 247.2 4.3e+007
0.86
) [
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i
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5 A
| A
/ [
i \
— / .
Y e S— : — ‘ . : 7 Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
DAD: 254 3.9e+005
0.86
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|
o
h
| ‘ |‘y
i
| \
0.13 b
T 1.69
— _
) ‘J\‘/J‘ T : T - T o o e o T I B e oy e 1 Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
ne: 0.86) Combine (164:179) 1:MS ES+
3 247.18 269.13 8.7e+007
j 201.17 !
i |
1 270.26
] 150.24 ¥ 3gg.30412.17 515.21 g3 31 605-324,0 43
1 — e e — m/z
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¢ Chemistry Open Access LC/MS Report
Submitter:Shen, Hong x1755 (SHENHO)

pie ID:RY8004_005540-1 Instrument:
:06-Dec-2005 Time:16:24:21 Filename:RY800_04_0007215
od:C:\MassLynx\LC2M_Low_Pos.olp
1S ES+ :TIC Smoocth (Mn, 1sxl1) 302.2 2.2e+008
1.20
" N
: ' \
i f
| | N
1 !
‘ \
| /
5 / \
1
/ \
//
T T T T T T T T T T T S T T T T T T T T R T T [T T T T e e e e e Time
0.20 0.4 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
AD: TIC 302.2 1.2e+008
: 1.20
1 !
| il
l h‘
b
- o
| \\
J—J"
F T T T T T T T T T T 71 — Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
JAD: 254 1.0e+006
_ 1.20
!
B
|
|
I
|
4 !
0.12°-16 -/
= R e e e AR ERE : T — Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
e: 1.20) Combine (230:246) 1:MS ES+
302.18 1.0e+008
?
303.20
/
300.99 . 625.26
184.17 | | 325.19381-11 4oy 54 493.25  691-25 665.17712.18
200.00 300.0¢ 400.00 500.00 600.00 700.00
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Basic Chemistry Open Access LC/MS Report Page 1
Sample iD:4 instrument: Submitter:Shen, Hong x1755 (SHENHC}
Date:06-Dec-2005 Time:09:08:45 Filename:RYS800_04_0007 154
Method:.C:\WassLyn:x\_C2M_Low_Pos.olp
A1: M8 ES+ :TIC Bmooth (Mn, 1xl) 222.2 6.08+008
100- 1.07
L%
rs o T T T TP T T T T 1 '—1’ T 3 T T rreeey T T |Ti'lﬂl
0.20 a.40 .60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2: DAD: TIC 222.2 1.69+008
1001 1.05
9%
& Y T t T T M LN RS RARAS § ik a Rl T T T T T T T 1 Time
0.20 0.40 0.50 0.90 1.00 1.20 1.40 1.80 1.80 .00
2: DAD: 254 3.3e+006
100- 1.05
%
‘q T T T T T TTTTTTTTY T T T T T T T T T T T T }Tm
0.20 0.40 0.69 0.80 1,00 1.20 1.40 1.60 1.80 2.00
{Tima: 1.05} Combina {201:217) 1:MB EB+
100 222.18 1.3a+008
223.11,.. 09
263.20 378.74
194.14 03.10° | . 399.28  sor.1z 533.04.,, . 637.18 742.19
o e i - T ey m/z
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Rage 1
ple ID:RY8004_005374-1 Instrument: Submitter:Shen, Hong x1755 (SHENHO)
1:30-Nov-2005 Time:17:58:28 Filename:RYB00_04_0006979
10d:C:\MassLynx\LC2M_Low_Pos.olp
MS ES+ :TIC Smooth (Mn, 1xl) 277.2 3.5e+008
o 1.22
_ ;

4 [
L
I
|
a A
% |
il
|
524.3 |
0P T = e e T T T T 7 — Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
DAD: TIC 277.2 7.4e+007
o 1.23
] |
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L I R e e e A e o e B B B e e e T T T e ey 'Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
DAD: 254 8.7e+005
o 1.ﬂ23
/
_ |
%7 }i‘
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|
I
0.13 J,J |
O.VV‘IJ‘H._H,“,NT T ; T T — : T A T : Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
fe: 1.11) Combine (212:228) 1:MS ES+
0 524.27 1l.1le+006
397.20
309.20 j
% 184.15 219.14 ' 546.33
w 275.20 435.17 /-
i 518.18 547.29
160.05‘ ‘ .‘ ‘ 353.20 EL 1‘ \ }( 609.14 673.75 735.17
PRI VNI W VPP Nuyhl‘ o """‘"“‘“. it Al b dch oty gt ‘ A A N— m/z
200.00 300.00 400.00 500.00 600.00 700.00
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¢ Chemistry Open Access LC/MS Report Page 2
ple ID:RY8004_005374-1 Instrument: Submitter:Shen, Hong x1755 (SHENHO)
:30-Nov-2005 Time:17:58:28 Filename:RY800_04_0006979
10d:C:\MassLynx\LC2M_tLow_Pos.clp

me: 1.23) Combine (236:252) 1:MS8 ES+
, 277.16 7.70+007
: 397.19
j Q
& |
a19.
278.23 v 9.17

§ 184,18 212-16 (279_27 ses.19 | 42018 oo, o 6145563943 o o e
) el T T : T T T T T

200.00 300.00 400.00 500.00 600.00 700.00
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mple ID:RY8004_005376-1

Page 1
Instrument; Submitter:Shen, Hong x1755 (SHENHO) *
te:30-Nov-2005 Time:18:47:19 Filename:RY800_04_0006981
thod:C:\MassLynx\LC2M_Low_Pos.olp
MS ES+ :TIC Smooth (Mn, 1x1) 413.2 2.3e+008
10 1.15
R i
. N
}
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, B
] [
] I 435.2
IV 1.24
//\Lﬁ
0 T I B B I T P T HARREA T T T — Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
-DAD: TIC 3.2e+007
30
] / 413.2
1.16
f
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% \ 1
| i
] \ Iy
R
F \\\F\ [
R ——— — : I e Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.384005
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] i
| |
0.13 0.31 P .
- ; ’—__\‘\
I
0 N - ,” e T T T T P ey Time
0.20 0.40 0.60 ¢.80 1.00 1.20 1.40 1.60 1.80 2.00
ime: 1.16) Combine (222:238) 1:MS ES+
0. 413.19 3.3e+007
j 435.16
5 2
'8 293.12 1
i | 436.16
| 275.13
j 294.22 395,22 i k
‘ 184.17 ‘ . 437.21 497.14  609.17 638.54 670.94
0+‘ ‘ W/[ \‘ A “‘.H,r‘-,v‘:?'?‘l‘.,m/z
200.00 300.00 400.00 500.00 600.00 700.00
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