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1. Synthesis of aldehyde 3.

OH (S)-Hept-1-en-4-ol (SI-1). Titanium(lV) isopropoxide (1.10 mL, 3.78 mmol) and
AN X CF3COOH (28.0 L, 0.37 mmol) were added in a sequence to a mixture of (R)-
BINOL (2.16 g, 7.56 mmol) and 6.75 g of activated molecular sieves (4 A) in
anhydrous CHzClz (155 mL). The reaction mixture was refluxed under inert atmosphere (argon)
at vigorous stirring for 1 h. The obtained solution of titanium catalyst was cooled to -78°C
(acetone-dry ice bath) and then a solution of butyraldehyde (4.86 mL, 54.0 mmol) in anhydrous
CHxCl> (40 mL) was added at stirring. After 15 min, a solution of allyltributylstannane (36.0 g,
109 mmol) in anhydrous CHxCl, (70 mL) was added at the same temperature and the resulted
mixture was kept in a refrigerator at —25°C for 120 h. The reaction mixture was treated at
vigorous stirring with saturated aqueous solution of NaHCO; (300 mL). The organic layer was
separated, the aqueous layer was extracted with CH2Cl> (3 x 100 mL), the combined organic
extracts were washed with brine (100 mL) and dried over Na>-SO.. The solvent was removed
under reduced pressure, and the title compound was isolated by column chromatography (SiOx,
eluent PE:EtOAc, 20:1). Colorless oil (5.40 g, 88%). Rr= 0.48 (PE:EtOAc, 4:1). [a]p®= -12.2 (C
1.18, CHCl). IR (neat): v = 3362, 1642, 1465, 1123 cm~'. 'H NMR (400 MHz, CDCl;): 3 = 5.89—
5.76 (m, 1H), 5.17-5.07 (m, 2H), 3.69-3.61 (m, 1H), 2.33-2.25 (m, 1H), 2.19-2.07 (m, 1H), 1.63
(br.s, 1H), 1.52—-1.28 (m, 4H), 0.93 (t, J = 7.0 Hz, 3H). *C NMR (100.6 MHz, CDCls): & =
134.90, 118.00, 70.38, 41.93, 38.94, 18.82, 14.04. HRMS (ESI) calcd. for C/H1sO* [M+H]*
115.1117, found m/z 115.1115. The enantiomeric excess (ee > 99%) was determined by
Mosher’s method [1].

OMOM  (S)-4-(Methoxymethoxy)hept-1-ene (SI-2). A solution of methoxymethyl chloride
AN (2 Min toluene, 45.0 mL, 90.0 mmol, prepared as described in [2]) was added
to a solution of (S)-hept-1-en-4-ol (SI-1) (5.13 g, 45.0 mmol), N,N-
diisopropylethylamine (10.5 mL, 60.2 mmol) and catalytic amount of BusNI in anhydrous CH2Cl>
(55 mL). The reaction mixture was stirred at room temperature for 4 h. Afterwards, the mixture
was quenched at vigorous stirring with saturated aqueous solution of NaHCO3; (100 mL) and
additionally stirred for 1h. The organic layer was separated, the aqueous layer was extracted
with CH2Clz (3 x 30 mL), the combined organic extracts were washed with brine (50 mL) and
dried over Na>SO.. The solvent was removed under reduced pressure, and the title compound
was isolated by column chromatography (SiO., eluent PE:EtOAc, 50:1). Colorless oil (6.80 g,
96%). Rr = 0.53 (PE:EtOAc, 10:1). [a]p?®® = —-33.1 (¢ 2.08, CHCIs). IR (neat): v = 1641, 1466,
1378, 1213, 1145, 1101, 1043 cm~'. '"H NMR (400 MHz, CDCls): & = 5.82 (ddt, J = 17.2, 10.2,
7.1 Hz, 1H), 5.13—- 5.01 (m, 2H), 4.68 (d, J= 6.9 Hz, 1H), 4.64 (d, J = 6.9 Hz, 1H), 3.65-3.57 (m,
1H), 3.38 (s, 3H), 2.28 (ddt, J = 7.1, 5.8, 1.3 Hz, 2H), 1.54—1.26 (m, 4H), 0.91 (t, J = 7.2 Hz,
3H). C NMR (100.6 MHz, CDCls): & = 134.86, 116.98, 95.36, 76.59, 55.47, 38.90, 36.39,
18.57, 14.12. HRMS (ESI) calcd. for CoH1sO2Na* [M+Na]* 181.1199, found m/z 181.1204.

OMOM (S)-3-(Methoxymethoxy)hexanal (3). Ozonated oxygen was passed through a
/Mo stirred solution of (S)-4-(methoxymethoxy)hept-1-ene (SI-2) (6.64 g, 42.0 mmol)
in CHxCl> (150 mL) at —78°C until a persistent blue color appeared (ca. 2 h).

Then, pure oxygen gas was passed through the solution to remove excess of ozone.
Triphenylphosphine (22.0 g, 84.0 mmol) was added portion wise at —-78°C and the reaction
mixture was stirred until it warmed to room temperature (ca. 2 h). After treating with saturated

3



aqueous solution of NaHCO3 (50 mL), the organic layer was separated, and the aqueous layer
was extracted with CH-Cl. (3 x 50 mL). The combined organic extracts were dried over NaxSOs.
The solvent was removed under reduced pressure, and the title compound was isolated by
column chromatography (SiO., PE:EtOAc, 20:1). Colorless oil (6.25 g, 93%). R = 0.47
(PE:EtOAc, 4:1). [0]p?® = +20.1 (c 1.48, CHCIs). '"H NMR (400 MHz, CDCls): & = 9.79 (dd, J =
2.8, 1.8 Hz, 1H), 4.68 (d, J = 7.0 Hz, 1H), 4.64 (d, J = 7.0 Hz, 1H), 4.12-4.04 (m, 1H), 3.34 (s,
3H), 2.63 (ddd, J = 16.3, 7.0, 2.8 Hz, 1H), 2.55 (ddd, J = 16.3, 4.8, 1.8 Hz, 1H), 1.68— 1.56 (m,
1H), 1.56—-1.29 (m, 3H), 0.93 (t, J = 7.3 Hz, 3H). '3C NMR (100.6 MHz, CDCl;): & = 201.47,
95.79, 72.91, 55.59, 48.73, 37.10, 18.44, 13.97. HRMS (ESI) calcd. for CsH1sOsNa* [M+Na]*
183.0992, found m/z 183.0990.
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H and *C NMR spectra of 6

6L°0
6.0
18°0
18°0
18°0
380
£8°0
€80

8T'T
0zt AN
wn
€T
voT
9T'T

£€1'T
STC

e

[a
¥S'E
bS'E

95'€ —
£9'¢
59
L9'€
L9°¢
89'¢
69°€

8Ly
ow.vV
ﬁmé\

9TL—

H NMR (400 MHz, chloroform-d)

1

60
o0

0.0 -0.5  -L(

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 X 4.0 35 3.0 2.5 2.0 1.5 1.0
ppm

9.5

81T —
9T’ST—

P8'6E~_
bEOr "

9079 —
6L'€9 —

899
00°ZL W
€L

06°00T —

-1C

10

I

20

30

40

50

60

70

190 180 170 160 150 140 130 120 110 100 90 80
ppm

200

2 C NMR (101 MHz, chloroform-d)

210



a
AN

61T

w1/

25T~
g8
6b°€
05t
0S°€
1433

o€
§9'€
99°€
L9°¢
89'¢

Yo'y —

9%
Nm.vV
vwé\

90'Ss —
TS —

9L —

'H and *C NMR spectra of 1

J

o>

Br.

1

IJ

*HNMR (400 MHz, chloroform-d)

o
10

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.0

pm

TTST—

LELE
0S°LE >

€19 —

899
00°ZL W
€L

8107 —

w8 LT —

8ETHT —

Br.

1

2 C NMR (101 MHz, chloroform-d)

-1C

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

200



—

/]

/s

2

S

s

1

H NMR (400 MHz, chloroform-d)

0y

'H and *C NMR spectra of 2

E9p'9T

bS'L
98'6

Fese
Fre

60T

8ve
T 6vC

00'T
€0C

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5  -L(
ppm

9.0

;

2 C NMR (101 MHz, chloroform-d)

9.5

10.0

6"
89'ET ~
0€°ST—
TS6T ~_

9€ LT~
806 —

ey —

ET'T9 —

899
00°ZL W
€L

T€20T —

bELOT —

T19°HT —

2

1
s

b6 —

89°€T —

0€'ST —

1561 —

9€'LT—

80°6C —

-1C

10

20

il -

30

40

60 50

H ‘
80 70

90

100
ppm

120 110

BuzSn—SnBus
18 16 14 12 10
ppm
WWWWWWWWWW
I
180 170 160 150 140 130

30 28 26 24 22 20
190

200

210



A%
AN

61T

oz1/

07T~
bET~
HEy
8y’
6v'e
6v'E
15°€
15°€
ese
19°€
e
£oc
bo'E
o'
99
99

657~
09
9
gy

9TL—

'H and *C NMR spectra of 7

o~

OW

*HNMR (400 MHz, chloroform-d)

7

Foszr

e
Fsov

Feov
Feov

10t
I 86€

1.5 1.0 0.5 0.0

2.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.0

STST—

99'bE —

TE0F —

S0'T9—

899
00°ZL AN

€L 7

8LTTT —

€6'vbT —

C NMR (101 MHz, chloroform-d)

N
13

-1C

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

210



'H and *C NMR spectra of SI-1
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'H and *C NMR spectra of SI-2
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H and "*C NMR spectra of 3
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'H and "*C NMR spectra of 1,3-anti-8
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'H and *C NMR spectra of 16
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H and "*C NMR spectra of 9
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'H and *C NMR spectra of 17
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'H and *C NMR spectra of 11
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'H and *C NMR spectra of 12
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'H and *C NMR spectra of 18
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'H and *C NMR spectra of 14
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'H and *C NMR spectra of 19
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H and *C NMR spectra of 15

0.0 -0.5

0.5

68'0 r-

160

£€6'0

66'0 LS

07

07T

A

9z Fo

927

8C'1 4 Al
8C'T 4 18T —
627+ Fo 1707—
0€'T (524
16T ~
€T W 8ee

€677 Tore -
PET

1.0

1.5

8€'T 4
8e'T 4
ov'1 4
1
as
Sb'T
9T
Pag
801
8’1
60T
ST

2.0

TS —
. 29°55

= Feoe 5>

0T

<
o 96'vL
9'SL
=LTE 899~

-1C

10

20

30

40

50

60

70

15T
ST
ST
€57
€57
vS'T
ss'T
95T
(ST
65T
65T
197
231 -
€97
¥9'T
ST
(91 r
89’7
vz
sz
stz
e
e
622
62
8€'T
[
W L
€T
€T
e

8e'e o
e /
e
€v'e
sb'e
sh'e
19¢
89
89'¢

69 o
oLe /
€9
9%
99t
89
9TL

€L'6
vL'6 W.
SL'6

J
= MMN.M ] 00°LL
o1 [ @ [
Foot

68'66 —

T
4.0

T
4.5
ppm

—
—_
beT = . 8€°L6 ~
Se'T = S8 | 2 2000~
9T - YSTH—
9T =
~
~
=

_ _ = 0T
= 60

5.0

5.5

7.0

8.0

957207 —

15
H NMR (400 MHz, chloroform-d)
8.5

E86'0

1
[
10,0

80

90

b MWMMMMMWMW

190 180 170 160 150 140 130 120 110 100
ppm

200

C NMR (101 MHz, chloroform-d)

13

210



H and *C NMR spectra of 13
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3. Copies of HRMS spectra

HRMS of compound 7

x10 6 |+ESI Scan (rt: 1.346-1.969 min, 76 scans) Frag=175.0V 20190903_Msk73_05ul_AJESI_POS.d
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14
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Counts vs. Mass-to-Charge (m/z)
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HRMS of compound SI-2

x10 2 |+ESI Scan (rt: 0.81-1.94 min, 136 scans) Frag=75.0V 20181029_Msk2_5ul_75V_200C_AJESI_POS.d
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HRMS of compound 3
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x10 3 |Cpd 1: C8 H16 O3: + FBF Spectrum (rt: 0.96-1.77 min) 20181029_Msk3_5ul_75V_200C_AJESI_POS.d Subtract
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HRMS of compound 8

x10 6 |+ESI Scan (rt: 1.02-1.76 min, 90 scans) Frag=75.0V 20181029_Msk4_5ul_75V_200C_AJESI_POS.d
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HRMS of compound 16

x10 5 |+ESI Scan (rt: 0.86-2.51 min, 200 scans) Frag=75.0V 20181029_Msk5_5ul_75V_200C_AJESI_POS.d
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HRMS
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HRMS of compound 10

x10 2 |+ESI Scan (rt: 0.95-1.76 min, 99 scans) Frag=175.0V 20181123_Msk16_1ul_AJESI_POS.d
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%10 2 |Cpd 1: C13 H22 O4: + FBF Spectrum (rt: 0.99, 1.46-1.73 min) 20181123_Msk16_1ul_AJESI_POS..
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HRMS of compound 11

x10 2 |+ESI Scan (rt: 1.00-1.77 min, 93 scans) Frag=175.0V 20181123_Msk17_1ul_AJESI_POS.d
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HRMS

of compound 12
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x10 2 |Cpd 1: C13 H28 O4: + FBF Spectrum (rt: 0.97-0.98, 1.31-1.43 min) 20181123_Msk18_1ul_AJESI..
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Cpd 1: C19 H42 04 Si: + FBF Spectrum (rt: 2.29-2.32, 2.82-3.15 min) 20181123_Msk19_1ul_AJE..
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HRMS of compound 14

x10 2 |+ESI Scan (rt: 3.68-5.25 min, 189 scans) Frag=175.0V 20181123_Msk20_1ul_AJESI_POS.d
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x10 2 |Cpd 1: C20 H44 O4 Si: + FBF Spectrum (rt: 3.72-3.90, 4.38-5.01 min) 20181123_Msk20_1ul_AJE..
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HRMS of compound 19

x10 2 |+ESI Scan (rt: 0.99-1.75 min, 93 scans) Frag=175.0V 20181123_Msk21_1ul_AJESI_POS.d
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x10 2 |Cpd 1: C14 H30 O4: + FBF Spectrum (rt: 1.06, 1.41-1.59 min) 20181123_Msk21_1ul_AJESI_POS..
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HRMS of compound 15

x10 2 |+ESI Scan (rt: 0.82-1.86 min, 126 scans) Frag=175.0V 20181123_Msk22_1ul_AJESI_POS.d
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<10 2 |Cpd 1: C14 H28 O4: + FBF Spectrum (rt: 1.12-1.12, 1.38-1.43 min) 20181123_Msk22_1ul_AJESI..
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Counts {%) vs. Mass-to-Charge {m/z)

HRMS of compound 13

x10 3 |+ESI Scan (rt: 2.49-3.63 min, 137 scans) Frag=175.0V 20181220_Msk26_1ul_AJESI_POS.d
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