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1.0H and 3C NMR spectral data

1-((2R,3R, 4R ,5R)-3,4-bis((tert-butyldimethylsilyl)oxy)-5-(((tert-
butyldimethylsilyl)oxy)methyl)tetrahydrofuran-2-yl)pyrimidine-2,4(1H,3H)-dione (1)

OTBDMS

1

TLC Eluent: petroleum ether/ ethyl acetate 9:1. The crude product was purified by flash chromatography on silica gel
and eluted with petroleum ether/ ethyl acetate 9:1 to afford a colorless oil (171 mg, 98.7% vyield).

IH NMR (400 MHz CDCls): *H NMR (400 MHz, Chloroform-d) & 8.36 (s, 1H), 7.99 (d, J = 8.2 Hz, 1H), 5.85 (d, J =
3.7 Hz, 1H), 5.65 (dd, J = 8.2, 2.2 Hz, 1H), 4.13 — 4.00 (m, 3H), 3.96 (dd, J = 12.0, 1.6 Hz, 1H), 3.73 (dd, J = 11.8, 1.1
Hz, 1H), 0.97 — 0.77 (m, 27H), 0.15 — -0.03 (m, 18H).13C NMR (242 MHz CDCl5): 5 150.00, 140.40, 101.88, 88.82,
84.69, 76.15, 70.96, 61.93, 29.71, 26.02, 25.83, 25.75, -4.23 (3C), -4.61(3C), -4.76 (3C), -4.83 (2C), -5.38 (2C), -5.57
(2C).

LCMS (ESI, negative mode): m/z=585.3 [M-H]

(4-allyl-2-methoxyphenoxy)(tert-butyl)dimethylsilane (2)
TBDMSO
\O:[::L\/§§
2

TLC Eluent: petroleum ether/ ethyl acetate 95:5. The crude product was purified by flash chromatography on silica gel
and eluted with petroleum ether/ ethyl acetate 95:5 to afford a light yellow oil (29 mg, 79% vyield).

IH NMR (400 MHz CDCls):  6.75 (d, J = 7.9 Hz, 1H), 6.66 — 6.58 (m, 2H), 5.95 (ddt, J = 16.9, 10.1, 6.7 Hz, 1H), 5.08
—4.96 (m, 2H), 3.77 (s, 3H), 3.30 (dt, J = 6.7, 1.5 Hz, 2H), 0.98 (s, 9H), 0.13 (s, 6H). *C NMR (101 MHz CDCl3): &
150.76, 143.24, 137.80, 133.42, 120.69, 120.63, 115.46, 112.59, 55.44, 39.87, 29.70, 25.73 (3C), 18.42 (2C).

LCMS (ESI, positive mode): m/z= 279 [M+H]*; 301 [M+Na]*



tert-butyl(((3S,8S,9S,10R,13R,14S,17R)-10,13-dimethyl-17-((R)-6-methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]phenanthren-3-
yloxy)dimethylsilane (3)

TLC Eluent: petroleum ether/ ethyl acetate 99:1. The crude product was purified by flash chromatography on silica gel
and eluted with petroleum ether/ ethyl acetate 99:1 to afford a white waxy solid (66 mg, 86% yield).

IH NMR (400 MHz CDCls):  5.29 (dt, J = 5.5, 2.0 Hz, 1H), 3.46 (tt, J = 11.0, 4.7 Hz, 1H), 2.31 — 2.19 (m, 1H), 2.14
(ddd, J = 13.4, 5.0, 2.3 Hz, 1H), 2.04 — 1.89 (m, 2H), 1.86 — 1.74 (m, 2H), 1.69 (m, 1H), 1.58-1.00 (m, 21H), 0.98 (s,
3H), 0.89 (d, J = 6.5 Hz, 3H), 0.87 (s, 9H), 0.84 (dd, J = 6.6, 1.8 Hz, 6H), 0.65 (s, 3H), 0.04 (s, 6H). 13C NMR (101
MHz CDCl3): § 141.56, 121.15, 72.63, 56.80, 56.13, 50.21, 42.81, 42.31, 39.80, 39.50, 37.38, 36.57, 36.18, 35.76,
32.08, 31.93, 28.22, 28.00, 25.92 (3C), 24.28, 23.80, 22.80, 22.54 (2C), 21.05, 19.41(2C), 18.70, 18.25, 11.83 (2C).

tert-butyl(((1R,2R,5R)-2-isopropyl-5-methylcyclohexyl)oxy)dimethylsilane (4)

TBDMSOO\

4

TLC Eluent: petroleum ether/ ethyl acetate 95:5. The crude product was purified by flash chromatography on silica gel
and eluted with petroleum ether/ ethyl acetate 95:5 to afford a colorless oil (52 mg, 86% yield).

H NMR (400 MHz CDCls): & 3.36 (td, J = 10.3, 4.3 Hz, 1H), 2.20 (dqd, J = 14.0, 7.0, 2.6 Hz, 1H), 1.83 (dtd, J = 12.3,
3.6, 1.9 Hz, 1H), 1.65 — 1.53 (m, 2H), 1.41 — 1.29 (m, 1H), 1.11 (ddt, J = 12.6, 9.9, 2.9 Hz, 1H), 1.01 — 0.91 (m, 2H),
0.87 (d, J = 6.4 Hz, 15H), 0.84 — 0.77 (m, 1H), 0.70 (d, J = 6.9 Hz, 3H), 0.03 (d, J = 5.2 Hz, 6H). *C NMR (101 MHz
CDCls): & 72.35, 50.24, 45.46, 34.56, 31.65, 29.68, 25.91 (3C), 24.97, 22.69, 22.34, 21.32, 15.69, 0.98 (2C).

2-((1R,55)-5-((tert-butyldimethylsilyl)oxy)-4-methylcyclohex-3-en-1-yl)propan-2-ol (5)

CC TBDM
O orenus

5

TLC Eluent: petroleum ether/ ethyl acetate 95:5. The crude product was purified by flash chromatography on silica gel
and eluted with petroleum ether/ ethyl acetate 95:5-> 9:1 to afford a colorless oil (62 mg, 93% yield).

IH NMR (400 MHz CDCl3): § 5.50 (dt, J = 5.1, 1.5 Hz, 1H), 4.00 (dd, J = 3.9, 2.2 Hz, 1H), 2.14 — 2.05 (m, 1H), 1.90 —
1.82 (m, 1H), 1.82 — 1.75 (m, 2H), 1.73 (ddt, J = 4.2, 3.0, 1.6 Hz, 1H), 1.70 (q, J = 1.7 Hz, 3H), 1.32 (td, J = 12.7, 3.6
Hz, 1H), 1.17 (d, J = 1.1 Hz, 6H), 0.89 (s, 9H), 0.08 (s, 6H). 3C NMR (101 MHz CDCl5): § 134.90, 124.25, 72.26,
69.10, 38.74, 33.49, 27.22 (2C), 27.02, 26.94, 25.87 (3C), 21.16, 18.10 (2C).



(benzyloxy)(tert-butyl)dimethylsilane (6)

©/\OTBS

6
TLC Eluent: petroleum ether/ ethyl acetate 95:5. The crude product was purified by flash chromatography on silica gel
and eluted with petroleum ether/ ethyl acetate 95:5 to afford a colorless oil (90 mg, 84% vyield).

IH NMR (400 MHz CDCls): 8 7.33 (d, J = 4.4 Hz, 4H), 7.27 — 7.22 (m, 1H), 4.76 (s, 2H), 0.96 (s, 9H), 0.11 (s, 6H).
13C NMR (101 MHz CDCls ): § 141.42, 128.19 (2C) , 126.86, 126.02 (2C), 64.96, 25.96 (3C) , 18.43, -5.24 (2C).

3-(((tert-butyldimethylsilyl)oxy)methyl)phenol (7)

HO/L::j\\/OTBS

7

TLC Eluent: petroleum ether/ ethyl acetate 95:5. The crude product was purified by flash chromatography on silica gel
and eluted with petroleum ether/ ethyl acetate 95:5-> 9:1 to afford a yellow oil (48 mg, 50% yield).

IH NMR (400 MHz CDCl3): 6 7.16 (t, J = 7.8 Hz, 1H), 6.87 — 6.80 (m, 2H), 6.68 (dd, J = 8.1, 2.6 Hz, 1H), 4.99 (bs,
1H, D,0 exchangeable ), 4.68 (s, 2H), 0.93 (s, 9H), 0.09 (s, 6H). *3C NMR (101 MHz CDCl3): § 155.61, 143.40,
129.40, 118.26, 113.75, 112.89, 64.64, 25.95 (3C), 18.42, -5.28 (2C).

3-(((tert-butyldimethylsilyl)oxy)methyl)aniline (8)

HN /©\/OTBS

8

TLC Eluent: petroleum ether/ ethyl acetate 9:1. The crude product was purified by flash chromatography on silica gel
and eluted with petroleum ether/ ethyl acetate 9:1 to afford a colorless oil (78 mg, 81% yield).

IH NMR (400 MHz CDCl3): 7.10 (t, J = 7.7 Hz, 1H), 6.71 — 6.64 (m, 2H), 6.55 (ddd, J = 8.1, 2.5, 0.9 Hz, 1H), 4.66 (s,
2H), 3.64 (bs, 2H, D,0 exchangeable), 0.94 (s, 9H), 0.10 (s, 6H). *C NMR (101 MHz CDCl3): § 146.35, 142.72, 129.10,
116.33, 113.73, 112.82, 64.93, 25.99 (3C) , 18.45, -5.24 (2C).

LCMS (ESI, positive mode): m/z= 260.0 [M+Na]*

tert-butyldimethyl((1,2,3,4-tetrahydronaphthalen-1-yl)oxy)silane (9)

OTBS

9

TLC Eluent: petroleum ether/ ethyl acetate 98:2. The crude product was purified by flash chromatography on silica gel
and eluted with petroleum ether/ ethyl acetate 98:2 to afford a colorless oil (38 mg, 43% yield).

IH NMR (400 MHz CDCls) § 7.38 (dd, J = 7.0, 2.1 Hz, 1H), 7.17 (tt, J = 7.3, 5.4 Hz, 2H), 7.08 — 7.05 (m, 1H), 4.80 (dd,
J=7.9,3.6 Hz, 1H), 2.88 — 2.68 (M, 2H), 2.04 — 1.95 (m, 2H), 1.85 — 1.72 (m, 2H), 0.95 (5, 9H), 0.17 (d, J = 3.1 Hz, 6H).
13C NMR (101 MHz CDCls) 5 139.99, 136.85, 128.62, 127.80, 126.82, 125.72, 69.35, 33.00, 29.14, 25.94 (3C) , 19.68,
18.18, -4.14, -4.52.



tert-butyldimethyl(pent-4-yn-1-yloxy)silane (10)

X _~_0TBS

10

TLC Eluent: petroleum ether/ diethyl ether 98:2. The crude product was purified by flash chromatography on silica gel
and eluted with petroleum ether/ diethyl ether 98:2 to afford a pale yellow oil (73 mg, 62% yield).

IH NMR (400 MHz CDCls) 8 3.67 (t, J = 6.0 Hz, 2H), 2.24 (td, J = 7.1, 2.7 Hz, 2H), 1.89 (t, J = 2.7 Hz, 1H), 1.70 (it, J
= 7.1, 6.1 Hz, 2H) 0.87 (s, 9H), 0.03 (5, 6H). *C NMR (101 MHz CDCls) & 84.18, 68.19, 61.37, 31.48, 25.87 (3C),
18.27, 14.78, -5.42 (2C).

1-((2R,3R,4S,5R)-3,4-dihydroxy-5-(hydroxymethyl)tetrahydrofuran-2-yl)pyrimidine-
2,4(1H,3H)-dione (D1)

TLC Eluent: dichloromethane/ methanol 95:5.The crude product was purified by flash chromatography on silica gel and
eluted with dichloromethane/methanol 95:5-> 9:1 to afford a colorless semisolid (20 mg, 83% yield).

'H NMR (400 MHz DMSO-dg): & 11.26 (s, 1H), 7.85 (d, J = 8.1 Hz, 1H), 5.74 (d, J = 5.4 Hz, 1H), 5.60 (d, J = 8.1 Hz,
1H), 5.33 (d, J = 5.7 Hz, 1H, D0 exchangeable), 5.04 (dd, J = 5.1, 1.7 Hz, 2H, D,0 exchangeable), 4.01 — 3.89 (m,
2H), 3.80 (q, J = 3.4 Hz, 1H), 3.61 — 3.46 (m, 2H). *C NMR (101 MHz DMSO-d¢): 6 163.54, 151.18, 141.15, 102.17,
88.10, 85.26, 73.96, 70.31, 61.28.

LCMS (ESI, negative mode): m/z=242.9 [M-H] ; 279.0 [M+CI]. ESI (positive mode): m/z= 267.0 [M+Na]*

4-allyl-2-methoxyphenol (D2)

TLC Eluent: petroleum ether/ ethyl acetate 99:1.The crude product was purified by flash chromatography on silica gel
and eluted with petroleum ether/ ethyl acetate 99:1 - 95:5 to afford a colorless oil which turned slightly light yellow
upon drying in vacuo (39 mg, 56% isolated yield).

!H NMR (400 MHz CDCl3): 6 6.89 — 6.78 (m, 1H), 6.67 (dg, J = 4.6, 1.9 Hz, 2H), 5.94 (ddt, J = 16.8, 10.1, 6.7 Hz,
1H), 5.50 (s, 1H, D,O exchangeable), 5.12 — 4.96 (m, 2H), 3.86 (s, 3H), 3.31 (d, J = 6.6 Hz, 2H).*C NMR (101 MHz
CDClz): 6 146.41, 143.89, 137.81, 131.91, 121.16, 115.50, 114.24, 111.09, 55.84, 39.87

LCMS (ESI, positive mode): m/z= 187.1 [M+Na]*



(3S,85,9S5,10R,13R,14S,17R)-10,13-dimethyl-17-((R)-6-methylheptan-2-yI)-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]phenanthren-3-ol (D3)

TLC Eluent: dichloromethane/ methanol 98:2.The product was obtained pure without further purification. Aspect: white
solid (9.4 mg, 64% vyield).

IH NMR (400 MHz CDCls ):  5.33 (dt, J = 5.5, 2.0 Hz, 1H), 3.50 (tdd, J = 11.1, 5.3, 4.2 Hz, 1H), 2.31 — 2.16 (m, 2H),
2.03-1.91 (m, 2H), 1.82 (dtd, J = 11.2, 6.6, 6.0, 3.7 Hz, 3H), 1.62 — 1.01 (m, 22H), 0.9 (s, 3H), 0.89 (d, J = 6.5 Hz,
3H), 0.84 (dd, J = 6.7, 1.8 Hz, 6H), 0.66 (s, 3H). *C NMR (101 MHz CDCls): § 140.73, 121.70, 71.79, 56.74, 56.13,
50.11, 42.28, 39.76, 39.50, 37.23, 36.48, 36.17, 35.76, 31.89 (2C), 31.63, 28.21, 27.99, 24.27, 23.80, 22.79, 22.54 (2C),
21.06, 19.37, 18.70, 11.84

(1R,2R,5R)-2-isopropyl-5-methylcyclohexan-1-ol (D4)
HOQ\
D4

TLC Eluent: petroleum ether/ ethyl acetate 95:5.The crude was purified by flash chromatography on silica gel and
eluted with petroleum ether/ ethyl acetate 95:5 to afford a colorless solid (15 mg, 45% yield).

'H NMR (400 MHz CDCl3): § 3.39 (td, J = 10.4, 4.3 Hz, 1H), 2.15 (heptd, J = 7.0, 2.7 Hz, 1H), 1.94 (dtd, J = 11.9, 3.9,
2.0 Hz, 1H), 1.68 — 1.57 (m, 2H), 1.40 (tdg, J = 13.1, 6.6, 3.4 Hz, 1H), 1.23 (bs, 1H, D,0 exchangeable) 1.09 (ddt, J =
12.9,10.0, 3.0 Hz, 1H), 1.01 - 0.92 (m, 1H), 0.90 (t, J = 6.5 Hz, 6H), 0.88 — 0.83 (m, 2H), 0.79 (d, J = 7.0 Hz, 3H). *C
NMR (101 MHz CDCl3): 6 71.55, 50.14, 45.04, 34.52, 31.62, 25.84, 23.13, 22.19, 20.98, 16.09.
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'H NMR spectrum of 5
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'H NMR spectrum of 6
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!H NMR spectrum of 7
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'H NMR spectrum of 9

8 8 8 8 8 8 8 8 8 8 8 8 S 8 o S
g g ] 8 g 8 g g S S g g g g g g
2 g 3 S 8 g 8 g 2 g 8 g 8 8 g 3
g g g 3 3 8 g S g ] F ] 8 8 8 ° >
) ) i i i i Y 7 i i ) ) ! ! i i |
k - PR R
k =01
ﬁ — T
. —_ ° = o
w0z ]
0T %
©
w0z ]
0z ©
AN ~ =
[ ]
~~ s = P
vt °
ot 2
cci
o874
] o
57 a
wmwu
e
vez] 2
sgz
saz] -
57 RE
a8
o
7.
o o
6LV ~ -
cquﬂ — —_ E oot
e <
N
0
2
©
2
sou
s0c
Jot
w0t
a0t
it
v
o
ai
oL ~ kS 860
e — %0
L 860
8LL ~ b=
oL
ozt
ozt
e
i
-
oL
one g

45
1 (ppm)

T
80 75 70 65 6.0 55 50

85

T
100 95

T
105

32000
30000
28000
26000
24000
22000

20000

18000

16000

14000

12000

10000
8000
6000
4000
2000

[-2000

sreL—
96—

vesz~"
L6z —
00EE~_

ses9—

asz
EE A
osizi—
zgez1

OTBS

sgoEL—
666EL—

13C NMR spectrum of 9

T T T
-20 -30 -40 -50

-10

1 (ppm)

16
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1H NMR spectrum of D4
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