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1. The synthesis and characterization of the reported compounds:

1.1 The synthesis and characterization of 5 and 6.

To a stirred solution of compound 1 (18.0 g, 120 mmol) in acetone (600 mL) was
added slowly anhydrous CuSO, (40.0 g, 250 mmol), followed by dropwise addition of
concentrated H,SO,4 (2 ml). The reaction mixture was filtered through celite and
concentrated to afford a yellow oil after being stirred at room temperature for 12 h.
Then 0.2% HCI aqueous solution (400 mL) was added, and the solution was stirred at
room temperature for 15 h. Afterwards, the resulted mixture was netrualized by
saturated NaHCOj; (400 mL), extracted with EtOAc (2 x 400 mL), dried over MgSQOy,,
concentrated under reduced pressure to give crude 5 as a yellow oil.

Et;:N (25.0 mL, 180 mmol) was added to a solution of crude § in dry CH,Cl,
(180 mL), and the mixture was stirred at room temperature for 1 h. Then a solution of
triphenylmethyl chloride (50.2 g, 180 mmol) in CH,Cl, (180 mL) was added
dropwisely, and the resulted solution was stirred at room temperature for 3 h.
Afterwards, the solvents was evaporated and water (400 mL) was added. The mixture
was extracted with Et;O (3 x 400 mL), and the organic layer was washed with water
(3 x 400 mL), brine (400 mL), dried over MgSO,, and concentrated. The crude
mixture was purified by column chromotography to afford 6 as a white solid (44.0 g,
85% in two steps). 'H NMR (600 MHz, CDCl;) 6 7.47-7.43 (m, 6H), 7.34-7.29 (m,
6H), 7.27-7.24 (m, 3H), 6.01 (d, J = 3.6 Hz, 1H), 4.53 (d, J = 3.6 Hz, 1H), 4.27 (s,
2H), 3.57 (dd, J = 10.2, 5.1 Hz, 1H), 3.47 (dd, J = 10.2, 2.7 Hz, 1H), 3.20 (s, 1H),
1.49 (s, 3H), 1.33 (s, 3H). The 'H NMR data is in accordance with a previous

publication.!

1.2 The synthesis and characterization of 7.

Acetic anhydride (37.8 mL, 400 mmol) was added to a solution of 6 (43.2 g, 100
mmol) in anhydrous dimethyl sulfoxide (200 ml). After 22 h at room temperature, the
reaction mixture was poured into an aqueous solution of 10% NaHCOj; (1 L). This
mixture was stirred for 1 h and then extracted with CH,Cl, (4 x 500 ml). The
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combined organic layers were washed with water (5 x 500 ml), dried over MgSQOy,,
and evaporated. The residue was purified by column chromotography to afford 7 as a
white solid (32.2 g, 75%). '"H NMR (600 MHz, CDCl;) 8 7.42-7.20 (m, 15H), 6.33 (d,
J=4.5Hz, 1H),4.55 (d, /J=4.4 Hz, 1H), 4.41 (s, 1H), 3.50 (dd, /= 10.1, 2.3 Hz, 1H),
3.31(dd, J=10.1, 2.4 Hz, 1H), 1.47 (s, 6H). The '"H NMR data is in accordance with

a previous publication.!

1.3 The synthesis and characterization of 8.

Triethyl phosphonoacetate (33.2 g, 148 mmol) was added dropwise to NaH (5.92 g,
148 mmol, 60% dispersion in mineral oil) in THF (150 mL) at -10 °C, and the
mixture stirred for 0.5 h. Then 7 (31.8 g, 74 mmol)] in THF (150 mL) was added
dropwisely and the red solution stirred for 1 h. The mixture was concentrated and
purified by column chromotography to afford 8 as a pale yellow oil (27.4 g, 74%). 'H
NMR (600 MHz, CDCl;) 6 7.47-7.22 (m, 15H), 6.05 (d, J=4.1 Hz, 1H), 5.74 (d, J =
4.0 Hz, 1H), 5.72 (d, /= 1.5 Hz, 1H), 4.94 (s, 1H), 4.22 (q, J = 7.1 Hz, 2H), 3.38 (dd,
J=10.0,4.0 Hz, 1H), 3.22 (dd, J = 10.0, 4.0 Hz, 1H), 1.50 (s, 3H), 1.45 (s, 3H), 1.29
(t,J=7.1 Hz, 3H). The '"H NMR data is in accordance with the literature.?

1.4 The synthesis and characterization of 9.

Trifluoroacetic acid/H,O (270 mL, 4:1) was added to 8 (27.0 g, 54.0 mmol) in CH,Cl,
(150 mL) and the yellow solution was stirred at room temperature for 30 min. The
solvent was removed, and H,O (300 mL) was added. Then the aqueous solution was
washed with EtOAc (3 x 300 mL), concentrated and purified by column
chromotography to afford 9 as a white solid (7.43 g, 80%). '"H NMR (600 MHz,
DMSO-dg) 6 7.00 (s, 1H), 5.88 (s, 1H), 5.44 (d, J = 4.1 Hz, 1H), 4.96 (d, J = 4.0 Hz,
1H), 4.55-4.47 (m, 1H), 3.76 (dd, J = 10.0, 7.5 Hz, 1H), 3.45-3.42 (m, 1H). The 'H

NMR data is in accordance with a previous publication.?

1.5 The synthesis and characterization of 10 and 11.
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Acetic anhydride (15.1 mL, 160.0 mmol) was added to 9 (6.88 g, 40.0 mmol) in
pyridine (160 mL) at 0 °C and the mixture was stirred at room temperature for 2 h.
Then 1 M HCI solution was added slowly to the reaction mixture at 0 °C, and EtOAc
(300 mL) was added. The organic layer was washed with water (5 x 300 mL), brine
(300 mL), dried over MgSQ,, and concentrated to afford crude 10 as a yellow oil.
Triethylamine (60.0 mL, 44 mmol) was added to crude 10 in CH,Cl, (200 mL) and
the solution was stirred at room temperature for 30 min. Concentration of the mixture
and flash column chromatography gave compound 11 as a pale yellow oil (7.13 g, 91 %
in two steps). '"H NMR (600 MHz, CDCl;) 6 7.08 (d, J = 1.2 Hz, 1H), 5.94 (s, 1H),
5.85 (t,J=3.7 Hz, 1H), 4.34 (dd, J = 12.6, 4.1 Hz, 1H), 4.20 (dd, J = 12.5, 3.3 Hz,
1H), 2.14 (s, 3H). The '"H NMR data is in accordance with a previous publication.?

1.6 The synthesis of 2.
Pd(PPh3), (8.32 g, 7.20 mmol) was added to 11 (7.06 g, 36.0 mmol) in THF (300 mL)
and the solution was heated at reflux for 48 h. Concentration of the mixture and flash

column chromatography gave compound 2 as a white solid (3.92 g, 80 %).

1.7 The synthesis of 3.

Phosphoryl chloride (1.40 mL, 15.0 mmol) was added dropwise to 2 (0.136 g, 1.00
mmol) in DMF (3 mL) and the solution stirred at 50 °C for 15 min. The cooled
solution was diluted with CH,Cl, (10 mL), poured into saturated aqueous NaHCO;
(10 mL) and the mixture was stirred for 15 min. The mixture was extracted with
CH,CI, (3 x 10 mL), the combined organic layers were dried over MgSQ,, filtered
and concentrated. Flash column chromatography gave compound 3 as a white solid

(0.148 g, 90%).

1.8 The synthesis of Karrikinolide.

Aluminium(III) chloride (0.30 g, 2.25 mmol) was added to fBuNH, -BHj3 (0.40 g, 4.5
mmol) and 3 (0.75 mmol) in CH,Cl, (15 mL) and the mixture was heated to reflux
and stirred for 20 min. Additional AICl; (100 mg, 0.75 mmol) was added periodically
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(every 10 min) until the reaction was complete (as monitored by TLC). The mixture
was cooled to 0 °C, and 1 M HCI (25 mL) was added dropwise with stirring. The
mixture was extracted with CH,Cl, (3 x 25 mL), the combined organic layers were
dried over MgSQ,, filtered and concentrated. Flash chromatography gave the natural

product Karrikinolide as a white solid (91.1 mg, 81%)).

1.9 The synthesis of 4.

To a stirred solution of 2 (3.67 g, 27.0 mmol) in MeOH (250 mL) was added
dropwisely N-bromosuccinimide (NBS, 2.54 mL, 30.0 mmol), and the reaction
mixture was stirred at room temperature for 20 min. The solvent was removed under
reduced pressure, and water (200 mL) was added. Then the mixture was extracted
with EtOAc (3 x 200 mL), the combined organic layers were dried over MgSQO,,
concentrated, and purified by flash column chromatography to afford compound 4 as

a yellow solid (4.35 g, 75%).

1.10 References

1. W. Sowa, Can. J. Chem., 1968, 46, 1586-1589.
2. E. D. Goddard - Borger, E. L. Ghisalberti and R. V. Stick, Eur. J. Org. Chem., 2007, 3925-
3934.
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2. The original spectra for the reported compounds:
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"H NMR spectrum for compound 8
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» H NMR spectrum for compound 11
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» 'H NMR spectrum for Karrikinolide
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» 13C NMR spectrum for Karrikinolide
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» 'H NMR spectrum for compound 2
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» 1BC NMR spectrum for compound 2
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» H NMR spectrum for compound 3
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13C NMR spectrum for compound 3
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>

13C NMR spectrum for compound 4
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3. The original 'H, 3C NMR, MS and HR-MS spectra for compounds 12a-12q:

» 'H NMR spectrum for 12a
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» HRMS (ESI): m/z calcd. for C13HoO3 [M+H]*: 213.05462; Found 213.05475.

» HRMS (ESI) spectrum for 12a

Sample Name  5LY210 Position Vial 27 Instrument Name  Instrument 1 User Name ccnuchem130\chem130
Inj Vol 2, InjPosition SampleType Sample IRM Calibration Status Success
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"H NMR spectrum for 12b
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» HRMS (ESI): m/z calcd. for C13HgClO; [M+H]": 247.01565; Found 247.01583.

» HRMS (ESI) spectrum for 12b
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» 'H NMR spectrum for 12¢
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» HRMS (ESI): m/z calcd. for C14HgF304 [M+H]": 297.03692; Found 297.03758.

» HRMS (ESI) spectrum for 12¢

Sample Name  SLY219 Position Vial 16 Instrument Name  Instrument 1 User Name ccnuchem130\chem130
Inj Vol 2 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  SLY219.d ACQMethod  TEST.m Comment Acquired Time 11/27/2015 6:29:11 PM
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» 'H NMR spectrum for 12d
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» 13C NMR spectrum for 12d
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» HRMS (ESI): m/z calcd. for C;sH;304 [M+H]": 257.08084; Found 257.08099.

» HRMS (ESI) spectrum for 12d
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"H NMR spectrum for 12e
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» HRMS (ESI): m/z calcd. for C1¢H ;504 [M+H]": 271.09649; Found 271.09696.

» HRMS (ESI) spectrum for 12e
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"H NMR spectrum for 12f
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» HRMS (APCI): m/z calcd. for C;sH;503 [M+H]*: 255.10157; Found 255.10161.

» HRMS (APCI) spectrum for 12f
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» 'H NMR spectrum for 12g
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» 1BC NMR spectrum for 12g
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» HRMS (ESI): m/z calcd. for C;H 705 [M+H]": 269.11722; Found 269.11757.

» HRMS (ESI) spectrum for 12g
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» 'H NMR spectrum for 12h
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» HRMS (APCI): m/z calcd. for C;;H;;05 [M+H]*: 269.11722; Found 269.11703.

» HRMS (APCI) spectrum for 12h
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» 'H NMR spectrum for 12i
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» HRMS (ESI): m/z calcd. for C;H 705 [M+H]": 269.11722; Found 269.11756.

» HRMS (ESI) spectrum for 12i
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» 'H NMR spectrum for 12j
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» 13C NMR spectrum for 12j
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» HRMS(ESI): m/z calcd. for C4H ;04 [M+H]*: 243.06519; Found 243.06553.

» HRMS (ESI) spectrum for 12j

Sample Name sLy217 Position Vial 19
Inj Vol 2 InjPosition

Data Filename  SLY217.d ACQ Method TEST.m

User Name
IRM Calibration Status
Acquired Time

Instrument 1
Sample

Instrument Name
SampleType
Comment

Success
11/27/20.

ccnuchem130\chem130

15 6:37:47 PM

x10 § |+ Scan (# 12-13, 2 Scans) SLY217.d Subtract
4

3.8
o OMe
3.2
2 d
., |

2.4 O

2.2

2
1.8
1.6 243.06553
1.4
1.2

1
0.8
0.6 246.08669
0.4

0.2 249.15753

265.04774

256.26349 267.03163

253.01666

o

242 244 246 248 250

254 256 258 260 262 264 266 268
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» 'H NMR spectrum for 12k
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» HRMS(APCI): m/z calcd. for C;3HgClO3 [M+H]*: 247.01565; Found: 247.01563.

» HRMS (APCI) spectrum for 12k

x108]

1.25

1.00

0.00-

0.75]
0.50

0.25]

SLY218_000001.d: +MS
247.01563
0
g \ Cl
0" 12k
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248.01901
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|
247 248 249 250 251 252 253 254 Time [s]
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» 'H NMR spectrum for 121
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» HRMS(ESI): m/z caled. for C;H;;05 [M+H]*: 263.07027; Found 263.07052.

» HRMS (ESI) spectrum for 121

Sample Name
Inj Vol
Data Filename

SLY234 Position Vial 24

2 InjPosition
SLY234.d

ACQ Method  TEST.m

Instrument Name Instrument 1
SampleType Sample
Comment

User Name
IRM Calibration Status
Acquired Time

cenuchem130\chem130

Success

11/27/2015 6:53:29 PM

%10 5 |* Scan (# 12-13, 2 Scans) SLY234.d Subtract

s
a8
4.6
4.4
4.2

a
3.8
3.6
3.4
3.2

3
2.8
2.6
2.4
2.2

263.07052

267.03067

274.27454

282.27909

285.05248

262 264 266 268

272 274 276 278

282

284

286
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» 'H NMR spectrum for 12m
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» 1BC NMR spectrum for 12m
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» HRMS(ESI): m/z calcd. for C13H,C1,05 [M+H]*: 280.97668; Found 280.97689.

» HRMS (ESI) spectrum for 12m

Sa.mple Name  SLY230 Position Vial 11 Instrument Name Instrument 1 User Name ccnuchem130\chem130
Inj anr 2 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  5LY230.d ACQ Method TEST.m Comment Acquired Time 11/27/2015 5:12:09 PM

x10 4 |+ Scan (# 12-14, 3 Scans) SLY230.d Subtract

3.1

3
2o Cl

2.8
2.7
2.6
2.5 (@)
2.4
22 cl
2.2 \

2.1 O

o~ 12m 2%0.77639

O Madadadsa
“SsNWrOONDON

000000000
“NWHAOON®O

o

280.976885 280.97689 280.976895 280.9769
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» 'H NMR spectrum for 12n
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» 13C NMR spectrum for 12n
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» HRMS(ESI): m/z calced. for C14H;(C1O5; [M+H]*: 261.03130; Found 261.03413.

» HRMS (ESI) spectrum for 12n

Sample Name SLY231

1Inj Vol

Data Filename  SLY231.d

x10 5
5.4
5.2

5
4.8
4.6
4.4
4.2

4
3.8
3.6

Position vial 22 Instrument Name Instrument 1 User Name ccnuchem130\chem130
2 InjPosition SampleType Sample IRM Calibration Status Success
ACQ Method TEST.m Comment Acquired Time 11/27/2015 6:47:33 PM
+ Scan (# 12-13, 2 Scans) SLY231.d Subtract
274.27464
O~ 12n
261.03413
283.01357
263.02917 267.03109
285.01141
281.04662
260 262 264 266 268 270 272 274 276 278 280 282 284 286
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» 'H NMR spectrum for 120
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» HRMS(ESI): m/z caled. for C3H;F,03 [M+H]*: 249.03578; Found 249.03609.

» HRMS (ESI) spectrum for 120

Sample Name SLY255
Inj Vol 2
Data Filename  SLY255.d

Position
InjPosition
ACQ Method

Vial 12

TEST.m

Instrument Name
SampleType
Comment

Instrument 1

Sample

User Name
IRM Calibration Status
Acquired Time

Success

+ Scan (# 12-13, 2 Scans) SLY255.d Subtract

F

x10 4

9
8.5
8

7.5 O F

7
6.5 \

P @)
|

° O)

4.5

4
3.5
3
2.5

2 249.03609

256.26341
1.5
1

0.5

267.03076

271.01774

250 252 254 256

258 260

262

264

266 268 270 272

cenuchem130\chem130

11/27/2015 6:15:56 PM
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» 'H NMR spectrum for 12p
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» 1BC NMR spectrum for 12p
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» HRMS (ESI): m/z calcd. for C;1H;04 [M+H]*: 203.03389; Found 203.03338.

» HRMS (ESI) spectrum for 12p

ccnuchem130\chem130
Success
3/5/2016 11:24:45 AM

Sample Name  SIy286 Position Vial 26 Instrument Name  Instrument 1 User Name
Inj Vol 2 InjPosition SampleType Sample IRM Calibration Status
Data Filename  Sly286.d ACQ Method TEST.m Comment Acquired Time

x10 4 |+ Scan (0.218-0.269 min, 4 Scans) Sly286.d Subtract (2)
1.75
1.7
1.65
1.6
1.55 Z O
1.5 O
1.45 —

1.4

1.35 \
1.3

145 0

11,’; | | 203.03338

1

1.05 O

1 12p
0.95
0.9
0.85
0.8
0.75
0.7

0.65
0.6

0.55
0.5

0.45
0.4

0.35
0.3

0.25
0.2

0.15
202.6 202.7 202.8 202.9 _ 203 203.1 _ 203.2 203.3 203.4 203.5 203.6
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» 'H NMR spectrum for 12q
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» 13C NMR spectrum for 12q
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» HRMS (ESI): m/z calcd. for C;3H(NO; [M+H]": 228.06552, Found 228.06548.

» HRMS (ESI) spectrum for 12q

Sample Name  Sly282 Position Vial 23 Instrument Name  Instrument 1 User Name ccnuchem130\chem130
Inj Vol 2 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  Sly282.d ACQ Method TEST.m Comment Acquired Time 3/5/2016 11:14:14 AM

x10 5 |+ Scan (0.222-0.272 min, 4 Scans) Sly282.d Subtract

6
5.8
5.6
5.4
5.2

228.06548

227.7 227.8 227.9 228 228.1 228.2 2283 228.4 228.5 228.6
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