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General Information

'H and *C NMR spectra were recorded with a JEOL JNM-AL300 (Japan Electron Optics
Laboratory Co., Ltd., Tokyo, Japan) or BRUKER AV-300 spectrometer (Bruker, Billerica,
MA, USA) at room temperature, with tetramethylsilane as an internal standard
(CDCls solution). Chemical shifts were recorded in ppm and coupling constants (J) in
Hz. Infrared (IR) spectra were recorded with a Shimadzu FTIR-8200A spectrometer
(Shimadzu Corporation, Kyoto, Japan). Mass spectra were recorded on JEOL JMS-700
spectrometers (Japan Electron Optics Laboratory Co., Ltd., Tokyo, Japan). Merck silica
gel 60 (1.09385) (Merck, Darmstadt, Germany) and Merck silica gel 60 F254 (Merck,
Darmstadt, Germany) were used for column chromatography and thin-layer

chromatography (TLC), respectively.

Synthesis of bis-propargylic alcohols 13a

NaH, TBSCI PDC, Celite
HO """ —— Ho” " "oBs ——>
THF CH,Cl,
1(81%)
9 n-Buli OH otBs  TIPSC
J\/\/\ Ph—== imidazole
H oTBS ———» z _
2 (98%) THF Ph"" 3a(85%) DMF
5%
OTIPS  OTBS
NaOH-EtOH QTIPS OH PDC, Celite
Z - ~ —
=z z
4a (92%) 5a (55%)
OTIPS O n-Buli OTIPS  OH
Ph——= TBAF
H ——— —_—
FZ F X
Ph THF Ph THF
6a (85%) 7a (67%)
OH OH
Z X
Ph Ph

13a (93%)



5-[(tert-Butyldimethylsilyl)oxy]pentan-1-ol (1)

HO” N"N""0T1BS

A solution of 1,5-pentanediol (3.00 g, 28.8 mmol) in THF (20 mL) was added at 0 °C to a
suspension of NaH (0.829 g, 34.6 mmol) in THF (100 mL). The reaction mixture was
stirring at 0 °C for 1 h and TBSCI (4.77 g, 31.7 mmol) was added to the reaction mixture.
Reaction mixture was stirred at room temperature for 24 h and was poured into
saturated NH4Cl solution and extracted with Et2O. The combined organic phases were
washed with brine and dried with Na:SOs, the solvent was removed by rotary
evaporation, and the crude product was purified by column chromatography
(hexane:AcOEt = 4:1) on silica gel to afford the product 1 (5.12 g, 81%) as a colorless oil.
'H-NMR (300 MHz, CDCls) 6 3.65 (2H, t, | = 6.6 Hz), 3.62 (2H, t, ] = 6.3 Hz), 1.64 (1H, brs),
1.62-1.55 (4H, m), 1.46-1.38 (2H, m), 0.90 (9H, s), 0.05 (6H, s); *C-NMR (75 MHz, CDCls)
063.1,629,32.5,32.4,25.9,22.0,18.3, -5.3.

5-[(tert-Butyldimethylsilyl)oxylpentanal (2)

O

H’u\’/\\/ﬁ\OTBS

To a solution of PDC (26.4 g, 70.2 mmol) and celite (26.4 g) in CH2Cl2 (450 mL) was added
a solution of 5-[(fert-butyldimethylsilyl)oxy]pentan-1-ol (1) (5.12 g, 23.4 mmol) in CH2Cl>
(20 mL) at room temperature. The reaction mixture was stirring at reflux for 3.5 h.
PDC and celite was removed by filtration and the filtrate was removed by rotary
evaporation. The crude product was purified by column chromatography
(hexane:AcOEt = 10:1) on silica gel to afford the product 2 (4.96 g, 98%) as a colorless oil.
H-NMR (300 MHz, CDCls) 8 9.77 (1H, t, ] = 1.8 Hz), 3.63 (2H, t, ] = 6.0 Hz), 2.46 (2H, td,
J=72,1.8 Hz), 1.76-1.67 (2H, m), 1.60-1.53 (2H, m), 0.89 (9H, s), 0.05 (6H, s); *C-NMR
(75 MHz, CDCls) © 202.7, 62.6, 43.6, 32.1, 25.9, 18.6, 18.3, -5.4.

7-[(tert-Butyldimethylsilyl)oxyl-1-phenylhept-1-yn-3-ol (3a)



OH OTBS

Ph //

To a solution of ethynylbenzene (5.03 mL, 45.8 mmol) in THF (80 mL) was added n-BuLi
(1.58 mol/L in hexane, 29.0 mL, 45.8 mmol) at -78 °C under argon. The reaction mixture
was stirred at -78 °C for 30 min and a solution of 2 (4.96 g, 22.9 mmol) in THF (50 mL)
was added to the reaction mixture at -78 °C.  The reaction mixture was stirred at -78 °C
for 2 h and was poured into saturated NH4Cl solution and extracted with Et2O. The
combined organic phases were washed with brine and dried with Na2SOs, the solvent
was removed by rotary evaporation, and the crude product was purified by column
chromatography (hexane:AcOEt = 7:1) on silica gel to afford the product 3a (6.17 g, 85%)
as a colorless oil.

'H-NMR (300 MHz, CDCls) 6 7.45-7.39 (2H, m), 7.35-7.28 (3H, m), 4.61 (1H, t, ] = 6.6 Hz),
3.65 (2H, t, ] =6.3 Hz), 1.86-1.79 (2H, m), 1.60-1.54 (4H, m), 0.88 (9H, s), 0.04 (6H, s); *C-
NMR (75 MHz, CDCls)  131.7, 128.3, 128.2, 122.7, 90.1, 84.9, 63.0, 37.6, 32.4, 25.9, 21.6,
18.3, -5.3 (overlapped).

7-[(tert-Butyldimethylsilyl)oxyl-3-[(triisopropylsilyl)oxy]-1-phenylhept-1-yn (4a)

OTIPS OTBS
Z
Ph
Imidazole (1.28 g, 18.8 mmol) and TIPSCl (2.02 ml, 9.42 mmol) were added to a solution
of compound 3a (2.00 g, 6.28 mmol) in DMF (45 mL) at 0°C. The reaction mixture was
stirred at room temperature for 48 h and was poured into H20 and extracted with Et:0.
The combined organic phases were washed with brine and dried with Na:SOs, the
solvent was removed by rotary evaporation, and the crude product was purified by
column chromatography (hexane:AcOEt = 40:1) on silica gel to afford the product 4a
(2.75 g, 92%) as a colorless oil.
'H-NMR (300 MHz, CDCls) 6 7.41-7.38 (2H, m), 7.31-7.26 (3H, m), 4.69 (1H, t, ] = 6.3 Hz),
3.66-3.62 (2H, m), 1.81-1.77 (2H, m), 1.60-1.57 (4H, m), 1.19-1.14 (3H, m), 1.12 (18H, d, |



=6.3 Hz), 0.89 (9H, s), 0.05 (6H, s); *C-NMR (75 MHz, CDCls) 0 131.5, 128.2, 128.0, 123.3,
91.3, 84.0, 63.5, 63.1, 38.8, 32.7, 26.0, 21.6, 18.09, 18.07, 12.3, -5.3.

7-Phenyl-5-[(triisopropylsilyl)oxy]hept-6-yn-1-ol (5a)

OTIPS OH
Z
Ph

Compound 4a (1.00 g, 2.11 mmol) was added to a solution of NaOH (1.09 g) in EtOH
(20.6 g) at room temperature. The reaction mixture was stirred at reflux for 4.5 h and
was poured into H20 and extracted with CH2Cl. The combined organic phases were
washed with brine and dried with Na:S5Os, the solvent was removed by rotary
evaporation, and the crude product was purified by column chromatography
(hexane:AcOEt = 6:1) on silica gel to afford the product 5a (0.416 g, 55%) as a colorless
oil.

'H-NMR (300 MHz, CDCls) 6 7.41-7.40 (2H, m), 7.31-7.26 (3H, m), 4.71 (1H, t, ] = 6.0 Hz),
3.69 (2H, t, ] =5.7 Hz), 1.86-1.79 (2H, m), 1.64-1.58 (5H, m), 1.24-1.16 (3H, m), 1.12 (18H,
d, ] =6.3 Hz); ®*C-NMR (75 MHz, CDCls) 6 131.4, 128.2, 128.0, 123.1, 91.1, 84.1, 63.3, 62.9,
38.6,32.5,21.3,18.1, 12.3.

7-Phenyl-5-[(triisopropylsilyl)oxylhept-6-ynal (6a)

OTIPS 0]

Ph //
According to the synthesis of compound 2, treatment of 5a (0.490 g, 1.36 mmol) with
PDC (1.53 g, 4.08 mmol) and celite (1.53 g) afforded the product 6a (0.413 g, 85%) as a
colorless oil (hexane:AcOEt = 10:1).
'H-NMR (300 MHz, CDCls) 5 9.80 (1H, t, ] =1.5 Hz), 7.41-7.38 (2H, m), 7.31-7.26 (3H, m),
474 (1H, t, ] =5.7 Hz), 2.53 (1H, td, | =7.2, 1.5 Hz), 2.46 (1H, t, ] = 6.9 Hz), 1.95-1.82 (4H,
m), 1.22-1.17 (3H, m), 1.12 (18H, d, ] = 6.0 Hz); ®*C-NMR (75 MHz, CDCls)  202.5, 131.4,
128.24, 128.21, 123.0, 90.6, 84.4, 63.0, 43.6, 38.0, 20.3, 18.0, 12.3.



1,9-Diphenyl-7-[(triisopropylsilyl)oxylnona-1,8-diyn-3-ol (7a)

OTIPS OH
Ph Z N Ph

According to the synthesis of compound 3a, treatment of 6a (1.78 g, 4.96 mmol) with
ethynylbenzene (1.09 mL, 9.92 mmol), and n-BuLi (1.60 mol/L in hexane, 6.20 mL, 9.92
mmol) afforded the product 7a (1.53 g, 67%) in colorless oil (hexane:AcOEt = 10:1).
H-NMR (300 MHz, CDCls) 0 7.41-7.36 (4H, m), 7.33-7.27 (6H, m), 4.74 (1H, t, ] =5.4 Hz),
4.65 (1H, br s), 1.85-1.76 (6H, m), 1.60 (1H, br s), 1,19-1.14 (3H, m), 1.11 (18H, d, ] = 5.7
Hz); BC-NMR (75 MHz, CDCls) 8 131.8, 131.7, 131.5, 128.6, 128.2, 128.0, 123.1, 122.6, 91.0,
90.0, 85.0, 84.2, 63.3, 62.9, 38.4, 37.6, 20.9, 18.0, 12.3.

1,9-Diphenylnona-1,8-diyne-3,7-diol (13a)

OH OH
Ph // \\ Ph

TBAF (1 mol/L in tetrahydrofuran, 1.82 mL, 1.82 mmol) was added to a solution of
7a (0.700 g, 1.52 mmol) in THF (25 mL) at 0 °C. The reaction mixture was stirred at
room temperature for 1.5 h and was poured into saturated NH4Cl aq. and extracted with
Et20. The combined organic phases were washed with brine and dried with Na2SOs,
the solvent was removed by rotary evaporation, and the crude product was purified by
column chromatography (hexane:Et.O = 3:2) on silica gel to afford the product 8a (0.428
g, 93%) as a colorless oil.

IR (KBr) 3319, 3055, 2947, 2864, 2228, 1599, 1489, 1443, 1026, 756, 691 cm'; "TH-NMR (300
MHz, CDCls) d 7.42-7.40 (4H, m), 7.31-7.26 (6H m), 4.65 (2H, t, ] = 6.0 Hz), 2.07 (2H, br
s), 1.90-1.79 (6H, m); *C-NMR (75 MHz, CDCls) 6 131.7, 128.4, 128.3, 122.5, 89.8, 85.1,
62.8, 37.3, 21.0; HRMS (EI) m/z calcd for C21H2002[M]*304.1463, found 304.1452.



Synthesis of bis-propargylic alcohols 13b and 13¢
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1-[(tert-Butyldimethylsilyl)oxyltridec-6-yn-5-ol (3b)

OH OTBS

Z

n-Hex

According to the synthesis of compound 3a, treatment of 2 (3.00 g, 13.9 mmol) with 1-
octyne (4.08 mL, 27.8 mmol) afforded the product 3b (4.02 g, 88%) in colorless oil
(hexane:AcOEt = 10:1).

'H-NMR (300 MHz, CDCls) 0 4.36 (1H, t, | = 6.5 Hz), 3.62 (2H, t, ] = 6.3 Hz), 2.20 (2H, td,
J=6.9, 1.8 Hz), 1.72-1.24 (14H, m), 0.89 (3H, t, ] = 5.6 Hz), 0.90 (9H, s), 0.05 (6H, s) ; *C-
NMR (75 MHz, CDCls) d 85.6, 81.2, 63.1, 62.8, 38.0, 32.4, 31.3, 28.6, 28.5, 26.0, 22.5, 21.6,
18.7,18.3, 14.0, -5.3.



1-[(tert-Butyldimethylsilyl)oxy]-5-[(triisopropylsilyl)oxyltridec-6-yn (4b)

OTIPS OTBS
Z

n-Hex

According to the synthesis of compound 4a, treatment of 3b (4.00 g, 12.2 mmol) afforded
the product 4b (5.33 g, 90%) in colorless oil (hexane:AcOEt = 40:1).

H-NMR (300 MHz, CDCls) © 4.47-4.41 (1H, m), 3.61 (2H, t, ] =6.0 Hz), 2.17 2H, td, ] =
7.2,1.8 Hz), 1.70-1.63 (3H, m), 1.54-1.28 (11H, m), 1.17-1.11 (3H, m), 1.08 (18H, d, ] = 4.8
Hz), 0.91-0.86 (12H, m), 0.04 (6H, s); ®*C-NMR (75 MHz, CDCls) d 84.4, 82.0, 63.22, 63.21,
39.1,32.7,31.4, 28.6, 28.6, 26.0, 22.6, 21.6, 18.7, 18.1, 18.0, 14.1, 12.3, -5.3.

5-[(Triisopropylsilyl)oxyltridec-6-yn-1-o0l (5b)

OTIPS OH
FZ

n-Hex
According to the synthesis of compound 5a, treatment of 4b (1.00 g, 2.07 mmol) afforded
the product 5b (0.389 g, 51%) in colorless oil (hexane:AcOEt = 10:1).
'H-NMR (300 MHz, CDCls) 6 4.48-4.44 (1H, m), 3.66 (2H, q, | =5.7 Hz), 2.18 2H, td, | =
6.9, 1.8 Hz), 1.73-1.61 (4H, m), 1.52-1.27 (11H, m), 1.16-1.14 (3H, m), 1.09 (18H, d, ] =4.8
Hz), 0.89 (3H, t, ] = 6.6 Hz); *C-NMR (75 MHz, CDCls) 6 84.6, 81.8, 63.1, 62.9, 38.8, 32.5,

31.4, 28.57, 28.53, 22.6, 21.2, 18.7, 18.0, 14.0, 12.3; HRMS (FAB) m/z calcd for C22Ha50:Si
[M + H]J* 369.3189, found 369.3180.

5-[(Triisopropylsilyl)oxyltridec-6-ynal (6b)

OTIPS 0O

n-Hex

According to the synthesis of compound 6a, treatment of 5b (2.26 g, 6.13 mmol)
afforded the product 6b (1.84 g, 82%) in colorless oil (hexane:AcOEt = 12:1).



IH-NMR (300 MHz, CDCls)  9.78 (1H, t, ] = 1.2 Hz), 4.51-4.48 (1H, m), 2.48 (2H, td, ] =
6.9, 1.2 Hz), 2.17 (2H, td, ] = 6.3, 1.2 Hz), 1.86-1.78 (2H, m), 1.75-1.66 (3H, m), 1.50-1.32
(7H, m), 1.16-1.11 (3H, m), 1.08 (18H, d, ] = 4.5 Hz), 0.89 (3H, t, ] = 7.2 Hz); ’C-NMR (75
MHz, CDCLs) & 202.7, 85.0, 81.4, 62.8, 43.6, 38.3, 31.4, 28.5, 22.6, 18.7, 18.05, 18.03, 17.8,
14.0, 12.3.

13-[(Triisopropylsilyl)oxylhenicosa-7,14-diyn-9-ol (7b)

OTIPS  OH
Z X

n-Hex n-Hex

According to the synthesis of compound 7a, treatment of 6b (1.24 g, 3.38 mmol) with 1-
octyne (0.993 mL, 6.76 mmol) afforded the product 7b (1.29 g, 80%) in colorless oil
(hexane:AcOEt = 20:1).

TH-NMR (300 MHz, CDCls) d 4.48-4.44 (1H, m), 4.37-4.35 (1H, m), 2.22-2.15 (4H, m),
1.70-1.63 (6H, m), 1.54 (6H, m), 1.39-1.27 (11H, m), 1.17-1.11 (3H, m), 1.09 (18H, d, ] = 4.8
Hz), 0.89 (6H, t, ] = 6.6 Hz); *C-NMR (75 MHz, CDCl) 0 85.6, 84.6, 81.8, 81.1, 63.1, 62.7,
38.8, 38.0, 31.4, 31.3, 28.6, 28.6, 28.5, 22.6, 22.5, 20.9, 18.68, 18.67, 18.1, 18.0, 14.03, 14.02,
12.3.

1-Phenyl-7-[(triisopropylsilyl)oxy]pentadeca-1,8-diyn-3-ol (7c)

OTIPS OH

Z A
n-Hex Ph

According to the synthesis of compound 7a, treatment of 6b (0.600 g, 1.64 mmol) with
ethynylbenzene (0.360 mL, 3.28 mmol) afforded the product 7c¢ (0.592 g, 77%) in colorless
oil (hexane:AcOEt = 20:1).

'H-NMR (300 MHz, CDCls) 6 7.43-7.41 (2H, m), 7.31-7.26 (3H, m), 4.61 (1H, t, | = 6.3 Hz),
4.49 (1H, brs), 2.16 (2H, t, ] = 6.6 Hz), 1.87-1.81 (2H, m), 1.73-1.66 (7H, m), 1.51-1.40 (3H,



m), 1.37-1.30 (3H, m), 1.16-1.11 (3H, m), 1.08 (18H, d, ] = 4.8 Hz), 0.88 (3H, t, ] = 6.9 Hz);
13C-NMR (75 MHz, CDCL) d 131.6, 128.3, 128.2, 122.7, 90.1, 84.9, 84.7, 81.7, 63.1, 62.9, 38.7,
37.6, 31.3, 28.6, 22.5, 20.9, 18.7, 18.0, 14.0, 12.3 (overlapped); HRMS (FAB) m/z calcd for
CaoHwsO2Si [M + HJ 469.3502, found 469.3494.

Henicosa-7,14-diyne-9,13-diol (13b)

OH OH

Z X

n-Hex n-Hex

According to the synthesis of compound 13a, treatment of 7b (0.500 g, 1.05 mmol)
afforded the product 13b (0.309 g, 92%) in colorless oil (hexane:Et:0 = 3:2).

IR (KBr) 3362, 2928, 2856, 2233, 1464, 1082, 1022 cm'; '"H-NMR (300 MHz, CDCls) d 4.37
(4H, brs), 2.20 (2H, td, J=7.1, 1.8 Hz), 1.74-1.68 (3H, m), 1.65-1.59 (5H, m), 1.53-1.48 (3H,
m), 1.40-1.27 (13H, m), 0.89 (6H, t, ] = 6.6 Hz); “C-NMR (75 MHz, CDCls) d 85.6, 81.1,
62.4,37.7, 31.3, 28.6, 28.5, 22.5, 21.0, 18.6, 14.0; HRMS (FAB) m/z calcd for C21Hs7O2[M +
HJ*321.2794, found 321.2740.

1-Phenylpentadeca-1,8-diyne-3,7-diol (13c)

OH OH

FZ A
n-Hex Ph

According to the synthesis of compound 13a, treatment of 7¢ (0.200 g, 0.427 mmol)
afforded the product 13¢ (0.0946 g, 71%) in colorless oil (hexane:Et20 =1:1).

IR (KBr) 3354, 3082, 2932, 2860, 2233, 1599, 1490, 1026 cm'; 'H-NMR (300 MHz, CDCls) &
7.45-7.41 (2H, m), 7.32-7.26 (3H, m), 4.62 (1H, t, ] = 6.0 Hz), 4.40-4.38 (1H, m), 2.19 (2H,
td, ]=7.0,0.9 Hz), 2.07 (1H, br s), 1.88-1.82 (3H, m), 1.79-1.69 (4H, m), 1.53-1.44 (2H, m),
1.38-1.27 (6H, m), 0.88 (3H, t, ] =7.5 Hz); *C-NMR (75 MHz, CDCls) d 131.6, 128.23, 128.16,
122.6,90.0, 85.6, 84.8, 81.0, 62.6, 62.4, 37.5,37.3, 31.2, 28.6, 28.5, 22.4,20.9, 18.6, 14.0; HRMS
(EI) m/z caled for C21H2sO2[M]* 312.2089, found 312.2076.
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A [ EY2018 7 —2Y 7 —% BY9cY13CY20160623 nHosPh 13CIBCM Bi9.els
P i
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OH OH wwumo% wn::.a,ar
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MBSy 20cemMs
nHex Ph i -
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20160801cis_3343_no73

4.18

S~ L8
—
—_—— 28

4L .
é |

S w0
NP
INGPH

\ 1.01

COMNT  20160801cis 3343 0073
DATIM Moa Aug 01 21:31:52 2016
OBNUC 1H

OBFRQ 300.40 MHs.
OBSET 130,00 KHz
OBFIN 1150.00 Hz
POINT 16384
FREQU 6006.01 He
SCANS 8
ACQT™ 27279 sec
[ 4.2720 z0c
w1 6.00 usec
RNUC H

CTEMP 22.1¢c
SLVNT cpcLy
EXREP 0.00 ppn
BF 1.20 He
RGAIN z

398

172

/

OFILH — DI SHInoINOREAE |
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20160802cis_3343_no73

DFIE DI S U o BIBCHRBIEAE ]
COMNT »o_mgnr.ugww“ﬂu
DATIM Wed Aug 03 09:00:19 2016

OBNUC 13C

BXMOD BCM

OBFRQ 76,45 Miz
OBSBT 124.00 KHz
OBFIN 1840.00 He
POINT 32768
FREQU 20356.23 Hz
SCANS 13000
ACQT™™ 1.6097 soc.
(%] 1.3900 gec
WL 6.10 usec
IRNUC tH

CTEMP 215¢
SLVNT CDCL3
BEXREF 77.00 ppm
BF 1.20 He
RGAIN 28

200 175 150 ;ﬁ

197.729 ~—p——
187.069 ———
188172 ——1—

68.369 ————
84,358 ———
74515 —
6888 ——
45218 ——1—
2452 ————
30.H8 ——
23.228 ———
-0.020
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KDM#264-1(DMS0)

DFILE_ 20I00202dyl NOBnotd.ss .~ ———]
COMNT  KDM#254=1(DMS0)
DATDA Tue Feb 02 11:18:59 2016

EXMOD  DIFNOB
0 OBFRQ 300.40 MHz
OBSET 130.00 Kitx
OBFIN 1150.00 1z
2 POINT 32768
Ph FREQU 6006.01 Hz
A SCANS 16
Ph ACQTM 5.4559 roc
x4 5,0000 soc
PW1 12.00 usoo
~%. cae M g
.fc
“N s ~A. SLWT  cocLs
EXRER 7.24 ppm
BF 012 i
RGAIN ta

19.87

i e ,: } Semsmas Ao l\ri%‘\)}é‘ii 1

(i ng
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20160731_transno73

g
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zjag.i:a s
20160731 trenzno?3

u>.=! Sat Jul 30 14:65:27 2016

OBNUC 1H

BXMOD NON

OBFRQ 300.40 Mis

OBSBT 130.00 KHe

OBFIN 1150.00 11z

POINT 16384

FREQU 6006.01 He

SCANS 8

ACQT™ 2.7279 20c

PD 4.2720 g0c

PW1 6.00 usoc

IRNUC H

CTEMP 206¢

SLVNT CDCLY

BXRER 0.00

BR 1.20 He

RGAIN 21

-
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2
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D;VdataYOR AN T

20160801 9a _trans

aly

198124 ——

87.358 ——
88.824 —

DFILE — DIE0 Sl OOMED

COMNT  20160901_9a_trans

DATIM Pri Sep 02 09:14:54 2016

OBNUC 13C

BXMOD BCM

OBFRQ 75.45 MHs

OBSET 124.00 KHz

OBFIN 1840.00 1z

POINT 32768

FREQU 20356.23 Hx

SCANS 13000

ACQT™™ 1,6097 soc

PD 1.3900 zec

PW1 5.10 usoc

IRNUC H

CTEMP 213¢

SLVNT CDCLS

BXRER 71.00 ppm

BF 1.20 Hz

RGAIN 2%
:_ |

PPM.

T T T T * T T 1
1.

5 358 g

g s22 2 v



20160202dy2 NOE1no73

DFILE 201802024y NOB noT3al
COMNT  20160202dy2 NOE1no?3
DATIM  Tue Feb 02 12:03:32 2016
OBNUC [H

BXMOD  DIFNOB

%
LR
i

_ _ 12.00 usec
H
186¢
h SLWT  cpCL3
EXRER 0.00 pom
BF 0.12 Hz
RGAIN 18

______________*______________________________ﬁ_______________________n_______f_l
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20160202dy2 NOE2 no73

D:VdataYSEAY |1 FY20167 XY MR EUS Yo THNORY20280202dy2 NOB2 noT).als.

rr1r1r1r 1711717 fir1rrrTr1ir 1T riryp1riti

UEJ%‘I‘
COMNT  20160202dy2 NOE2 no?8
DATIM  Tuo Reb 02 12:23:49 2018

OBNUC 1H

BXMOD  DIFNOB
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBPIN 1160.00 ¢z
POINT 32768
FREQU 6006.01 Hz
SCANS 16
ACQT™ 5.4559 sec
PD 6.0000 zoc
o} 12.00 uzec
RNUC H

CTEMP 186¢
SLVNT CDCLY
BEXREP 0.00 ppen
BF 0.12 Hz
RGAIN 18

PPM.

__M__ﬁ_f___ﬁ___________~_____~________

I'rTyrirrr1rrrrrporirTrrTTriTd
6.0 5.0 1.0 3.0

8.0 10

20

1.0 0.0




20160213_4654n079

DRICH 201803154854 50 0 INONETIali
COMNT  20160213.4554.0079
AT Sat Peb 13 09:53:50 2016
BXMOD NON
OBFRQ 300.40 MHz
OBSET 130,00 KHs
woﬁ 15000 1z
S g
ACQTM 27279 cec
P 42120 eoc
w1 6.00 usoc
RNUC  1H
CTEMP 18.8¢
SLVNT  CDCLY
BXRER 0.00 ppm
BR 0.12 Hs
RGAIN 2
8

2 3
“

\ 8 g 5 & @ 0z %

__________________~__~__4_____________.___________________________________
20 1.0




20160218e_4654.n079

DRILE  OIe0ZI3aASbinotDIBCNERD R
COMNT 201602186 4654.0079
DATIM Pl Fob 19 02:07:20 2016
OBNUC 18C
BXMOD BCM
OBFRQ 75.45 Milz
OBSET 124.00 KHe
OBFIN 1840.00 i1z
POINT 32168
FREQU 20356.23 Hz
SCANS 7000
ACQTM 1.6087 soc.
PD 1.3900 goc
1 5.30 usec
[RNUC 1H
CTEMP 199¢
SLVNT CDCL3
BXRER 0.00 ppm
BP 0.12Hz
RGAIN -]
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20160720.4286_nol110

i¥dataYSEAYIN Y2016 Y MR Yo 110Y20160720.4288 no L IOINON B2:
- DFILE— 20150720.4255 no | DINGNEZN G —
COMNT 853353.3:0
DATIM Wed Jul 20 18:50:36 2016

OBNUC  IH
BXMOD NON
OBFRQ 300.40 Mz
OBSET 130.00 KHz
OBFIN 160,00 Hz
0 0 POINT 16334
FREQU 6006.01 Hz
SCANS 2t
nHex Hex o brtiiged
PW1 6.00 usec
mC 1o
cTEMP A5c
SLVNT CDCL3
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20160722_4286.n0110

DFLE  DITE B8 ol [02BCMED s
COMNT  20160722.4285.n0110
DATIM Set Jul 23 03:09:42 2016

BXMOD BCM

OBFRQ 75.45 Mitz
OBSBT 124.00 KHe
OBFIN 1840.00 Iz
POINT J2768
FREQU 20356.23 Hz
SCANS 7000
ACQTM 1,6097 sec
D 1.3900 gec
PWI1 5.10 usec
IRNUC H

CTEMP 209¢
SLVNT CpCLY
EXREF T7.00 ppon.
BR 0.12Hz
RGAIN 25

_ 1l N
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D:¥dataVORA Y11 FY2016 5 —2 Y AR i R¥no 20160802808 )
DRILE Z0IB0NOB[ A8 nol I8
COMNT  20160802NOB1.nol12
DATIM Tue Aug 02 21:33:02 2016
OBNUC 1H
BXMOD  DIFNOCEB
OBFRQ 300.40 MHz
OBSET 130,00 KHe
0 0 OBFIN 1150.00 {2z
POINT 32163
; ] mgz«gwbe ooom_.no— He
nHex i Ph ACQTM 5465 eoc
PO 5.0000 zoc
PW1 6.00 usec
IRNUC  IH

\ 12.67
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g

COMNT  20160802NCEZ nol 1!
DATIM  Tus Aug 02 21:56:08 2016
OBNUC M

EXMOD  DIFNOB
OBFRQ 300.40 MHs
OBSET 130,00 KHz
OBFIN 1150.00 115

o POINT 32168
FREQU 6006.01 Hz

ACQT™ m.._uma
\ 20C
nHex f Ph P o
PVl 6.00 usoc

RNUC  IH
CTEMP 20.6¢

I
i

e

<34



20160728recolumn 2132 nol12

D:¥data VYRVl V20167 — P Y AL bR Yol 1 2201 60728 recokunn 21 32,00 12INON ER.als
DFILE 206072 irecolmn a3 ol RINONER Al ]
COMNT  20160728recolumn 2132 nol 12
DATIM Thu Jul 28 18:32:44 2016
OBNUC IH
EXMOD NON
OBFRQ 300.40 MHs
OBSBT 130,00 KHe
O O OBFIN 1150.00 Hx
POINT 16384
FREQU 6006.01 Hz
SCANS B
n-Hex h ACQTM 2.7279 eoc
/m 4.2720 goc
PVl 6.00 usec
RNUC tH
CTEMP 21.2¢
SLVNT cpeLy
0 BXREP 0.00 ppn
BF 0.12 He
RGAIN 18
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20160801 4186.n0112

:YdataYSEA VI FY2016
DRILE Z0I60B0IAIBERol ZBCHEAT R
COMNT  20160801.4186.nol12
DATIM Tuo Aug 02 03:33:26 2016
OBNUC 13C
EXMOD BCM
OBFRQ 75.45 MHz
OBSET 124.00 KHe
OBFIN 1840.00 Hz
POINT 32768
FREQU 20356.23 Hz.
SCANS 7000
ACQT™ 16097 sec
b 1.3900 sec
Pl 5.10 usec
RNUC H
CTEMP 214c
SLVNT CDCLY
EXREF 71.00 ppm
BF L20Hz
RGAIN 26

| - : i

49.50 ——8—]
P
B

128470 ——
128.231 —
A19
000
573
865
567
45,21 —1—
280 ——1—
23368 —~J
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4018 ——
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209.6714 ——1—
198.362 —

182,282 ——1—
12999 ——



201602291318 no82

DFTLE 20180239 TSI8 noB2INONESGAl
COMNT  20160229.1318.n082

DATIM  Mon Feb 20 11:20:14 2016
OBNUC 1H

OBFRQ 300.40 MH3
OBSET 130.00 KHs
OBFIN 1150.00 s
POINT 16384
FREQU 6006.01 Hs
SCANS 16
ACQT™ 2.7279 soc.
PD 4.2720 soc
ml 6.00 usoc
RNUC H

CTEMP 18.7¢
SLWNT cocLs
EXREP 0.00 ppen
BP 0.12 Hs
RGAIN 2
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20160830.13C_1318_no82

P:¥data VRN FY20167 — 2 Y GMIE R ¥no82Y20160830_13C 13160082 [BCM Bl 1 4.als
DFILE DI T Bl IBCMEIR — |

COMNT  20160839.13C_1318,n082
DATIM ‘Wod Aug 31 09:1):00 2016
OBNUC 13C
BXMOD BCM
OBFRQ 765.45 MHs.
OBSBT 124,00 KHz
OBFIN 1840.00 Hs
POINT 32168
FREQU »ommo.nu Hs

Fh —,_ . ACQT™™ 1.6097 eec
P 1.3900 tec

PWL 5.10 usec

cs - - e
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] il ]
£ (1MW 1



ﬂﬂq-lq:_u
LR

BHEEREREER:

0.000

Y/

IIIlIIIIIIIIIII!IIIIIIIIIIIII'I

)

oL

0’9

o'y
|Il|||ll|||

IIIIIIII]IIIlIIlIlII

lllllllllllllllllll

—-y

W

—_—_ {2

% — 22

l oln

v, 5| -5l
Hd\% (j/qd

Z8OU6212 62209102  INIROD

L S™ICITNONIZROTEZIZ6IIONNCZ BTG

9102 03:22:11 62 G0 WO

280UT6212762209102



20151216dy

DFILE — Z0IEKZI6ay2BUNEA G
COMNT  20151216dy

DATIM Thu Dee 17 03:12:15 2015
OBNUC 13C

BXMOD BCM

OBFRQ 75.45 Mitz

OBSET 124,00 KHz

OBIMN 1840.00 iz

POINT 32768

FREQU 20356.23 He
SCANS 7000

ACQT™M 1.6097 sec

PD 1.3900 zec.

PW1 5.10 soc

[RNUC H

CTEMP 19.7¢

SLVNT CDCL3

BXRER T7.00 ppn.

BP 120 He

RGAIN 28

131783

w27 —J

64.554

3n219
29690 ————

19.266 ——1—




[ Elemental Composition ]

Data : Yakukagaku-Yamashita-106 Date : 06-Aug-2016 11:20
Sample: no71

Note : -

Inlet : Reserv. Ion Mode : EI+

RT : 1.04 min Scan#: 32

Elements : C 40/0, H 60/0, O 3/0

Mass Tolerance : 1000ppm, 3mmu if m/z < 3, Smmu if m/z > 5

Unsaturation (U.S.) : -0.5 - 30.0

Observed m/z Int% Err[ppm / mmu] U.S. Composition

(:304.1452 9.2 -3.8/ -1.2 12.0 C21H200 2
303.1402  19.1 +5.5 / +1.7 12.5 C21 H 19 O 2
on OH

Page: 1



[ Elemental Composition ] Page:
Data : Yakukagaku-Yamashita-083 Date : 29-Jun-2016 15:22

Sample: 9b-nol02

Note : CH2Cl2 + NBA

Inlet : Direct Ion Mode : FAB+
RT : 0.50 min Scan#: 3
Elements : C 40/0, H 100/0, O 2/2
Mass Tolerance : 1000ppm, 1Ommu if m/z < 10, 20mmu if m/z > 20
Unsaturation (U.S.) : -0.5 - 20.0
Observed m/z Int% Err[ppm / mmu] U.S. Composition
321.2740 6.1 -16.8 / -5.4 3.5 € 2L H 3710 2
ot o
/”/M\\\\
vl
MHey
m('(e;c



[ Jemental Composition ] Page: 1

Da : Yakukagaku-Yamashita-107 Date : 06-Aug-2016 11:28
Say?le: nolil

Note : -

Inlet : Reserv. Ion Mode : EI+

RT : 0.90 min Scani#: 28

Elements : C 40/0, H 60/0, O 3/0

Mass Tolerance : 1000ppm, 3mmu if m/z < 3, 10mmu if m/z > 10

Unsaturation (U.S.) : -0.5 - 30.0

Gbserved m/z Int% Err(ppm / mmu] U.S. Composition
312.2076 11.5 -4.2 / -1.3 8.0 C21 H 2802




[ Elemental Composition ] Page:
Data : Yakukagaku-Yamashita-034 Date : 06-Sep-2016 15:30

Sample: 9a-cis

Note : DH2Cl2 + NBA

Inlet : Direct Ion Mode : FAB+

RT : 0.67 min Scanif: 3

Elements : C 50/0, H 100/0, O 2/2

Mass Tolerance : 1000ppm, 3mmu if m/z < 3, S5mmu if m/z > 5

Unsaturation (U.S.) : -0.5 - 20.0

Observed m/z Int% Err[ppm / mmu] U.S. Composition
305.1538 100.0 -1.1/ -0.3 11.5 € 21..H 21 © 2

~
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[ Elemental Composition ] Page: 1
Data : Yakukagaku-Yamashita-032 Date ; 06-Sep-201&8 15:17

Sample: 9a-trans

Note : DH2Cl2 + NBA

Inlet : Direct Ion Mode : FAB+

RT : 1.34 min Scan#: 5

Elements : C 50/0, H 100/0, O 2/2

Mass Tolerance : 1000ppm, 3mmu if m/z < 3, S5mmu if m/z > 5

Unsaturation (U.S.) : -0.5 - 20.0

Observed m/z Int% Err[ppm / mmu] U.S. Composition
305.1536 100.0 -1.8/ -0.6 11.5 C21 H2102

AL D
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[ Elemental Composition ] Page:

Data : Yakukagaku-Yamashita-030 Date : 16-Feb-2016 11:28
Sample: 0216-no79

Note : -

Inlet : Direct Ion Mode : EI+

RT : 1.55 min Scani: 32

Elements : C 40/0, H 49/0, N 0/0, © 3/3, S 0/0

Mass Tolerance : 1000ppm, 3mmu if m/z < 3, Smmu if m/z > 5
Unsaturation (U.S.) : -0.5 - 20.0

Observed m/z Int% Err(ppm / mmu] U.S. Composition
322.1570 6.4 +0.2 / +0.1 11.0 C21 H22 0 3

VL]/K/QO\/KA?L

N



[ Elemental Composition ] Page:

Data : Yakukagaku-Yamashita-099 Date : 05-Aug-2016 14:05

Sample: nollo0

Note : -

Inlet : Reserv. Ion Mode : EI+

RT : 0.27 min Scan#: 9

Elements : C 40/0, H 60/0, O 3/0

Mass Tolerance : 1000ppm, 3mmu if m/z < 3, Smmu if m/z > 5

Unsaturation (U.S.) : -0.5 - 30.0

Observed m/z Int% Err[ppm / mmu] U.S. Composition
338.2812 56.6 -2.6 / -0.9 3.0 C21H3803

/\’L'{{%V MP\JVLZM('(%



[ Elemental Composition ] Page:

Data : Yakukagaku-Yamashita-102 Date : 05-Aug-2016 14:30
Sample: noll2
Note : -
Inlet : Reserv. Ion Mode : EI+
RT : 0.97 min Scan#: 30
Elements : C 40/0, H 60/0, O 3/0
Mass Tolerance : 1000ppm, 3mmu if m/z < 3, 5mmmu if m/z > 5
Unsaturation (U.S.) : -0.5 - 30.0
Observed m/z Int% Err[ppm / mmu] U.S. Composition
330.2202 100.0 +2.0 / +0.7 7.0 C21 H3003
) (&





