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1. General methods

Commercially available solvents were used as obtained from suppliers (Molar Chemicals Ltd, Halasztelek,
Hungary; Merck Ltd., Budapest, Hungary and VWR International Ltd., Debrecen, Hungary), while applied solvents
were dried according to standard procedures. Optical rotations were measured in MeOH at 20 °C with a Perkin-
Elmer 341 polarimeter (PerkinElmer Inc., Shelton, CT, USA). Chromatographic separations and monitoring of
reactions were carried out on Merck Kieselgel 60 (Merck Ltd., Budapest, Hungary). Elemental analyses for all
prepared compounds were performed on a Perkin-Elmer 2400 Elemental Analyzer (PerkinElmer Inc., Waltham,
MA, USA). GC measurements for direct separation of commercially available enantiomers of isopulegol to
determine the enantiomeric purity of starting material 1 and separation of O-acetyl derivatives of enantiomers were
performed on a Chirasil-DEX CB column (2500 x 0.25 mm L.D.) on a Perkin-Elmer Autosystem XL GC consisting
of a Flame lonization Detector (Perkin-Elmer Corporation, Norwalk, CT, USA) and a Turbochrom Workstation data
system (Perkin-Elmer Corp., Norwalk, CT, USA). Melting points were determined on a Kofler apparatus (Nagema,
Dresden, Germany) and are uncorrected. *H- and **C JMOD NMR were recorded on Brucker Avance DRX 500
spectrometer [500 MHz (*H) and 125 MHz (*3C), & = 0 (TMS)]. Chemical shifts are expressed in ppm (8) relative to

TMS as the internal reference. J values are given by Hz.

(5)-Isopulegol 1 is available commercially from Merck Co with ee = 95%. Diol 27 were prepared

according to literature procedures, and all spectroscopic data were similar to those described therein.*



2. Experimental section and compound characterisations

2.1. General procedure for benzylation

A suspension of NaH (60% purity, 6.6 mmol) in dry THF (10 mL) was added to a solution of alcohol (6.6
mmol) in dry THF (20 mL). The reaction mixture was stirred at 25 °C for 30 min before substituted benzyl bromide
and KI (6.6 mmol) were added to the mixture. Stirring was continued for 12—72 h at 60 °C. When the reaction was
complete, the mixture was poured into a saturated NH4Cl solution (30 mL) and extracted with EtOAc (3 x 50 mL).
The combined organic phase was dried over anhydrous Na,SQO4. The solvent was evaporated in vacuo, and the crude
product was purified by column chromatography (silica gel, n-hexane:EtOAc = 19:1 to 9:1 as eluent) to provide
2a—c or 30a—c.

((((1R,2S,5R)-5-Methyl-2-(prop-1-en-2-yl)cyclohexyl)oxy)methyl)benzene (2a)

o/\©
N

2a

Prepared with 1 and benzyl bromide (9.9 mmol) at reflux temperature for 12 h. Yield: 70%, colourless oil. All
physical properties and spectroscopic data of compound 2a were consistent with the literature data.?

1-Fluoro-4-((((1R,2S,5R)-5-methyl-2-(prop-1-en-2-yl)cyclohexyl)oxy)methyl)benzene (2b)

Prepared with 1 and p-fluorobenzyl bromide (9.9 mmol) at reflux temperature for 12 h. Yield: 88%, colourless
oil. [o]}y = -50.54 (c 0.26, MeOH). *H NMR (500 MHz, CDCl3): § = 0.97-1.00 (2H, m), 0.95 (3H, d, J = 6.6 Hz),
1.25-1.46 (2H, m), 1.64 (2H, d, J = 11.8 Hz), 1.68 (3H, s), 2.07 (1H, td, J = 9.7, 3.1 Hz), 2.14 (1H, d, J = 12.2 Hz),
3.29 (1H, td, J = 10.5, 4.1 Hz), 4.38 (1H, d, J =11.5 Hz), 4.57 (1H, d, J=11.5 Hz), 4.79 (2H, s), 6.98 (2H, t, J = 8.6
Hz), 7.27 (2H, td, J = 7.9, 1.9 Hz). **C NMR (125 MHz, CDCls): § = 20.2, 22.4, 31.2, 31.7, 34.6, 40.4, 51.9, 69.8,
79.4,111.2, 115.1 (d, 2cr = 21.1 Hz), 129.4 (d, *Jc.r = 7.8 Hz), 135.0 (d, “Jc-r = 3.3 Hz), 148.0, 163.3 (d, Ncr =
243.4 Hz). HR-MS (ESI): m/z calcd for C17H24FO [M+H]*: 263.18112; found: 263.17968.

1-Methoxy-4-((((1R,2S,5R)-5-methyl-2-(prop-1-en-2-yl)cyclohexyl)oxy)methyl)benzene (2c)

O/\©\
O/

Prepared with 1 and p-methoxybenzyl bromide (9.9 mmol) at reflux temperature for 12 h. Yield: 78%,
colourless oil. [¢]7 = +55.04 (¢ 0.27, MeOH). *H NMR (500 MHz, CDCls): & = 0.88-0.99 (2H, m), 0.94 (3H, d, J =

2c
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6.6 Hz), 1.26-1.45 (2H, m), 1.61-1.66 (2H, m), 1.68 (3H, s), 2.06 (1H, td, J = 9.4, 3.4 Hz), 2.14 (1H, d, J = 12.3 Hz),
3.27 (1H, td, J =10.5, 4.1 Hz), 3.79 (3H, s), 4.37 (1H, d, J = 11.2 Hz), 4.53 (1H, d, J = 11.3 Hz), 4.79 (2H, s), 6.84
(2H, d, J = 8.5 Hz), 7.24 (2H, d, J = 7.1 Hz). ®°C NMR (125 MHz, CDCls): & = 20.2, 22.5, 31.3, 31.7, 34.6, 40.4,
51.9, 55.4, 70.1, 78.9, 111.1, 113.8, 129.3, 131.4, 148.1, 159.1. HR-MS (ESI): m/z calcd for CigH270, [M+H]":
275.20111; found: 275.19957.

(((2-((1S,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)allyl)oxy)methyl)benzene (30a)

ge

30a

Prepared with 29 and benzyl bromide (19.8 mmol) at reflux temperature for 48 h and eluted by n-hexane:EtOAc
=19:1. Yield: 60%, colourless oil. All physical properties and spectroscopic data of compound 30a were consistent
with the literature data.?

1-Fluoro-4-(((2-((1S,2R,4R)-2-((4-fluorobenzyl)oxy)-4-methylcyclohexyl)allyl)oxy)methyl)benzene (30b)
F

F
)
)

Ob

B

Prepared with 29 and p-fluorobenzyl bromide (19.8 mmol) at reflux temperature for 24 h. Yield: 88%,
colourless oil. [o] =-128.10 (c 0.20, MeOH). *H NMR (500 MHz, CDCl): & = 0.88-0.98 (2H, m), 0.95 (3H, d, J
= 6.6 Hz), 1.32-1.47 (2H, m), 1.64-1.67 (1H, m), 1.72-1.78 (1H, m), 2.00-2.05 (1H, m), 2.13-2.17 (1H, m), 3.32
(1H, td, J = 10.5, 4.1 Hz), 3.95 (1H, d, J = 13.0 Hz), 4.03 (1H, d, J = 13.0 Hz), 4.32 (1H, d, J = 11.4 Hz), 4.42 (2H,
g, J =11.8 Hz), 455 (1H, d, J = 11.4 Hz), 5.00 (1H, s), 5.15 (1H, d, J = 1.2 Hz), 6.94-7.01 (4H, m), 7.20-7.28 (4H,
m). $3C NMR (125 MHz, CDCls): & = 22.4, 31.6, 31.9, 34.7, 40.7, 47.6, 70.1, 71.4, 73.5, 81.3, 111.1, 115.0 (d, Zcr
= 21.0 Hz), 115.2 (d, 2Jc.r = 21.0 Hz), 129.4 (d, 3Jc.r = 8.1 Hz), 129.5 (d, 3Jc-r = 8.0 Hz), 134.5 (d, *Jcr = 2.9 H2),
134.9 ({Jcr = 3.3 Hz, 149.0, 163.3 (d, YJc.r = 243.7 Hz), 163.4 (d, Yc.r = 243.4 Hz). HR-MS (ESI): m/z calcd for
CaaH29F202 [M+H]*: 387.21356; found: 387.21288.
1-Methoxy-4-(((2-((1S,2R,4R)-2-((4-methoxybenzyl)oxy)-4-methylcyclohexyl)allyl)oxy)methyl)benzene (30c)

~o

O\/©/O\

Oc

Prepared with 29 and p-methoxybenzyl bromide (19.8 mmol) at reflux temperature for 72 h. Yield: 67%,
colourless oil. [a]? = +14.25 (¢ 0.24, MeOH). *H NMR (500 MHz, CDCls): & = 0.86-0.97 (2H, m), 0.93 (3H, d, J =
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6.5 Hz), 1.32-1.46 (2H, m), 1.63 (1H, d, J = 12.8 Hz), 1.71-1.76 (1H, m), 1.99-2.05 (1H, m), 2.11-2.17 (1H, m),
3.31 (1H, td, J = 10.5, 4.1 Hz), 3.76 (3H, 5), 3.78 (3H, ), 3.94 (1H, d, J = 13.1 Hz), 4.03 (1H, d, J = 13.1 Hz), 4.30
(1H, d, J = 11.2 Hz), 4.40 (2H, q, J = 11.5 Hz), 4.50 (1H, d, J = 11.2 Hz), 4.98 (1H, s), 5.14 (1H, d, J = 1.3 Hz), 6.81
(2H, d, J = 8.6 Hz), 6.84 (2H, d, J = 8.6 Hz), 7.17 (2H, d, J = 8.5 Hz), 7.23 (1H, d, J = 8.6 Hz). 3C NMR (125 MHz,
CDCls): & = 22.4, 31.6, 32.0, 34.8, 40.8, 47.8, 55.4, 70.5, 71.8, 73.2, 80.9, 110.8, 113.8, 113.9, 129.3, 131.0, 131.4,
149.2, 159.2, 159.3. HR-MS (ESI): m/z calcd for CasHasOs [M+Na]*: 433.23548; found: 433.23629.

2.2. General procedure of epoxidation

To the solution of allylic alcohol derivatives (11.9 mmol) in CH.Cl, (50 mL), Na;HPO4*12H,0 (35.7 mmol) in
water (130 mL) and m-chloroperbenzoic acid (70% purity, 23.8 mmol) was added at 0 °C then the mixture was
stirred at room temperature. When the reaction was complete (2 h), the mixture was separated and the aqueous phase
was extracted with CH2Cl; (100 mL). The organic layer was washed with 5% KOH solution (3 x 50 mL), dried
(Na2S0O4) and concentrated in vacuo. The residue was purified by column chromatography on silica gel with a
mixture of n-hexane:EtOAc = 19:1 (compound 2a-b, 30a—b) or n-hexane:EtOAc = 9:1 (compound 2c, 30c) as
eluent to afford epoxides.

(R)-2-((1R,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)-2-methyloxirane (3a)

(@]
SRS

(0]
3a

Prepared with 2a. Yield: 43%, colourless oil. All physical properties and spectroscopic data of compound 3a
were consistent with the literature data.®

(S)-2-((1R,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)-2-methyloxirane (3b)

Prepared with 2a. Yield: 25%, colourless oil. All physical properties and spectroscopic data of compound 3b
were consistent with the literature data.®

(S)-2-((1R,2R,4R)-2-((4-Fluorobenzyl)oxy)-4-methylcyclohexyl)-2-methyloxirane (4a)




Prepared with 2b. Yield: 44%, colourless oil. [a]2D0 =-10.26 (c 0.23, MeOH). 'H NMR (500 MHz, CDCls): § =
0.86-0.99 (2H, m), 0.95 (3H, d, J = 6.4 Hz), 1.16-1.30 (2H, m), 1.25 (3H, s), 1.66-1.76 (2H, m), 2.19 (1H, d, J =
12.2 Hz), 2.50 (2H, s), 3.31 (1H, td, J = 10.4, 4.0 Hz), 4.41 (1H, d, J = 11.4 Hz), 4.68 (1H, d, J = 11.4 Hz), 7.01 (2H,
t, J = 8.5 Hz), 7.38 (1H, dd, J = 7.6, 6.0 Hz). 3C NMR (125 MHz, CDCls): & = 18.7, 22.3, 28.0, 31.4, 34.2, 39.7,
49.4,52.1,58.4,69.1, 78.5, 115.1 (d, 2Jc.r = 21.1 Hz), 129.4 (d, *Jc.r = 8.0 Hz), 134.8 (d, *Jc.r = 3.2 Hz), 163.3 (d,
d, Wcr = 243.3 Hz. HR-MS (ESI): m/z calcd for C17H23FNaO,: 301.15798; found: 301.15695.
(R)-2-((1R,2R,4R)-2-((4-Fluorobenzyl)oxy)-4-methylcyclohexyl)-2-methyloxirane (4b)

0
H™ (R /\Q
F

(0]
4b

Prepared with 2b. Yield: 31%, colourless oil. [a]ﬁ)‘) =-23.26 (¢ 0.27, MeOH). *H NMR (500 MHz, CDCls): & =
0.85-0.93 (2H, m), 0.95 (3H, d, J = 6.5 Hz), 1.08-1.13 (1H, m), 1.14 (3H, s), 1.24-1.30 (1H, m), 1.37-1.46 (1H, m),
1.69 (1H, d, J =13.0 Hz), 1.87-1.90 (1H, m), 2.19 (1H, d, J = 12.2 Hz), 2.66 (1H, d, J =5.0 Hz), 2.74 (1H,d, J=5.0
Hz), 3.25 (1H, td, J = 10.6, 4.1 Hz), 4.36 (1H, d, J = 11.5 Hz), 4.63 (1H, d, J = 11.5 Hz), 7.02 (2H, t, J = 8.6 Hz),
7.27 (1H, dd, J = 7.7, 6.0 Hz). °C NMR (125 MHz, CDCls): 6 = 16.8, 22.3, 26.5, 31.5, 33.9, 40.0, 50.7, 56.7, 57.9,
69.6, 78.9, 115.2 (d, 2Jc-r = 21.1 Hz), 129.2 (d, 3Jc.r = 8.0 HZz), 134.8, 163.3 (d, YJc.r = 245.7 Hz). HR-MS (ESI): m/z
calcd for C17H24FO;, [M+H]*: 279.17603; found: 279.17510.
(5)-2-((1R,2R,4R)-2-((4-Methoxybenzyl)oxy)-4-methylcyclohexyl)-2-methyloxirane (5a)

Prepared with 2c. Yield: 42%, colourless oil. [oz]zDO = +83.24 (c 0.24, MeOH). *H NMR (500 MHz, CDCls): &

= 0.86-0.97 (2H, m), 0.95 (3H, d, J = 6.6 Hz), 1.10-1.20 (1H, m), 1.24 (3H, s), 1.26-1.39 (2H, m), 1.66 (1H, d, J =
12.9 Hz), 1.71-1.75 (1H, m), 2.20 (1H, d, J = 12.2 Hz), 2.49 (2H, q, J = 4.9 Hz), 3.26 (1H, td, J = 10.5, 4.0 Hz), 3.79
(3H, s), 4.38 (1H, d, J = 11.2 Hz), 4.64 (1H, d, J = 11.2 Hz), 6.87 (2H, d, J = 8.3 Hz), 7.33 (1H, d, J = 8.3 Hz). 3C
NMR (125 MHz, CDCls): § = 18.9, 22.2, 27.8, 31.2, 34.1, 39.6, 49.0, 51.9, 55.3, 58.3, 69.3, 77.3, 77.9, 113.7, 129.2,
131.0, 159.0. HR-MS (ESI): m/z calcd for C1gH2sNaOs [M+Na]*: 313.17796; found: 313.17697.

(R)-2-((1R,2R,4R)-2-((4-Methoxybenzyl)oxy)-4-methylcyclohexyl)-2-methyloxirane (5b)

(0]
0]

@)
5b

Prepared with 2c. Yield: 28%, colourless oil. [o]y = +76.75 (c 0.21, MeOH). *H NMR (500 MHz, CDCl3): &

= 0.84-0.93 (2H, m), 0.94 (3H, d, J = 6.5 Hz), 1.06-1.11 (1H, m), 1.12 (3H, s), 1.23-1.41 (2H, m), 1.68 (1H, d, J =
12.9 Hz), 1.85-1.89 (1H, m), 2.20 (1H, d, J = 12.1 Hz), 2.66 (1H, d, J = 4.9 Hz), 2.75 (1H, d, J = 4.9 Hz), 3.23 (1H,

7



td, J=10.6, 4.1 Hz), 3.80 (3H, s), 4.34 (1H, d, J = 11.3 Hz), 4.59 (1H, d, J = 11.3 Hz), 6.87 (2H, d, J = 8.3 Hz), 7.23
(2H, t, J = 8.2 Hz). *3C NMR (125 MHz, CDCls): § = 16.7, 22.3, 26.5, 31.5, 34.0, 40.0, 50.8, 55.4, 56.9, 58.0, 69.9,
78.4,113.9,129.2, 131.2, 159.2. HR-MS (ESI): m/z calcd for C1sH26NaO; [M+Na]*: 313.17796; found: 313.17686.
(S)-2-((1R,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)-2-((benzyloxy)methyl)oxirane (31a)

Prepared with 30a. Yield: 38%, colourless oil. All physical properties and spectroscopic data of compound 31a
were consistent with the literature data.®

(R)-2-((1R,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)-2-((benzyloxy)methyl)oxirane (31b)

)
e O\/@

()
31b

Prepared with 30b. Yield: 28%, colourless oil. All physical properties and spectroscopic data of compound 31b
were consistent with the literature data.®

(5)-2-((1R,2R,4R)-2-((4-Fluorobenzyl)oxy)-4-methylcyclohexyl)-2-(((4-fluorobenzyl)oxy)methyl)oxirane (32a)

Prepared with 30b. Yield: 32%, colourless oil. [a]]230 = -149.40 (c 0.20, MeOH). *H NMR (500 MHz, CDCl3):

5 =0.89-0.89 (2H, m), 0.93 (3H, d, J = 6.5 Hz), 1.25-1.42 (3H, m), 1.67 (1H, d, J = 12.9 Hz), 1.91 (1H, d, J = 12.3
Hz), 2.17 (1H, d, J = 12.2 Hz), 2.74 (1H, d, J = 5.1 Hz), 2.88 (1H, d, J = 5.1 Hz), 3.39 (1H, td, J = 10.4, 4.0 Hz),
3.55(3H, t,J=12.3 Hz), 4.30 (1H, d, J = 11.3 Hz), 4.43 (2H, s), 4.57 (1H, d, J = 11.3 Hz), 6.99 (4H, t, J = 8.5 Hz),
7.20-7.27 (4H, m). 3C NMR (125 MHz, CDCl3): & = 22.3, 27.1, 31.4, 34.2, 40.4, 48.6, 52.7, 59.3, 69.7, 70.6, 72.8,
78.6, 115.2 (d, 2Jc.r = 21.1 Hz), 115.3 (d, 2Jc.r = 21.1 Hz), 129.3 (d, 3Jc.r = 8.0 Hz), 129.5 (d, 3Jcr = 8.1 Hz), 134.0
(d, Yc-e = 3.4 Hz), 134.8 (d, YJc.r = 2.9 Hz), 163.3 (d, Nc-r = 243.7 Hz), 163.4 (d, Yc.r = 244.0 Hz. HR-MS (ESI):
m/z calcd for C1gH26NaO3 [M+Na]*: 403.20848; found: 403.20833.



(R)-2-((1R,2R,4R)-2-((4-Fluorobenzyl)oxy)-4-methylcyclohexyl)-2-(((4-fluorobenzyl)oxy)methyl)oxirane (32b)
F

32b

Prepared with 30b. Yield: 32%, colourless oil. [a]ZDO =-113.33 (c 0.30, MeOH). *H NMR (500 MHz, CDCly):
8 =0.85-0.97 (2H, m), 0.94 (3H, d, J = 6.5 Hz), 1.11-1.20 (1H, m), 1.33-1.38 (1H, m), 1.55 (2H, s), 1.63-1.69 (2H,
m), 1.75-1.80 (1H, m), 2.18 (1H, d, J = 12.5 Hz), 2.57 (1H, d, J = 4.8 Hz), 2.75 (1H, d, J = 4.8 HZz), 3.22 (1H, td, J =
10.6, 4.0 Hz), 3.60 (2H, dd, J = 15.6, 11.1 Hz), 4.29 (1H, d, J = 11.5 Hz), 4.40 (1H, d, J = 11.8 Hz), 4.47 (1H,d, J =
11.8 Hz), 4.62 (1H, d, J = 11.5 Hz), 6.97-7.01 (4H, m), 7.23-7.29 (4H, m). **C NMR (125 MHz, CDCls): § = 22.3,
26.9, 31.3, 34.2, 39.9, 44.9, 48.4, 59.9, 69.1, 71.9, 72.7, 79.0, 115.2 (d, e = 21.1 Hz), 115.4 (d, 2Jc.r = 21.5 Hz),
129.4 (d, 3Jc.F= 7.5 Hz), 129.5 (d, 3Jcr = 7.8 Hz), 134.1 (d, YJc.r = 3.0 Hz), 134.7 (d, “Jc.r = 3.2 Hz), 163.3 (d, Hcr=
243.7 Hz), 163.4 (d, YJcr = 243.9 Hz). HR-MS (ESI): m/z calcd for CpaH2sF2NaOs [M+Na]*: 425.19042; found:
425.18963.
(S)-2-((1R,2R,4R)-2-((4-Methoxybenzyl)oxy)-4-methylcyclohexyl)-2-(((4-methoxybenzyl)oxy)methyl)oxirane
(33a)

~

Prepared with 30c. Yield: 38%, colourless oil. [a]2D0 =+10.63 (¢ 0.22, MeOH). *H NMR (500 MHz, CDCl3): §
=0.80-0.98 (3H, m), 0.92 (3H, d, J = 6.5 Hz), 1.25-1.31 (1H, m), 1.34-1.45 (2H, m), 1.65 (1H, d, J = 12.2 Hz), 1.88-
1.93 (1H, m), 2.14-2.20 (1H, m), 2.73 (1H, d, J = 5.1 Hz), 2.89 (1H, d, J = 5.1 Hz), 3.38 (1H, td, J = 10.6, 4.2 Hz),
3.50 (1H, d, J =11.2 Hz), 3.57 (1H, d, J = 11.2 Hz), 3.75-3.82 (1H, m), 3.79 (6H, s), 4.28 (1H, d, J = 11.0 Hz), 4.39
(1H, d, J = 11.7 . ¥*C NMR (125 MHz, CDCl3): § = 22.3, 27.1, 31.4, 34.3, 40.5, 49.0, 52.9, 55.4, 59.4, 70.1, 73.1,
78.3, 113.8, 113.9, 129.2, 129.4, 130.4, 131.3, 159.2, 159.3. HR-MS (ESI): m/z calcd for CyHzs0s [M+Na]*:
449.23039; found: 449.23067.
(R)-2-((1R,2R,4R)-2-((4-Methoxybenzyl)oxy)-4-methylcyclohexyl)-2-(((4-methoxybenzyl)oxy)methyl)oxirane
(33b)



33b

Prepared with 30c. Yield: 29%, colourless oil. [¢]%’ = +3.04 (c 0.25, MeOH). *H NMR (500 MHz, CDCls): §

=0.84-0.95 (3H, m), 0.93 (3H, d, J=6.5 . 3C NMR (125 MHz, CDCls): § = 22.3, 26.8, 31.3, 34.3, 39.9, 44.6, 48.5,
55.4,60.0, 69.4, 71.8, 73.0, 78.5, 113.8, 129.4, 130.5, 131.1, 159.2. HR-MS (ESI): m/z calcd for CzsH350s [M+Na]*:
449.23039; found: 449.23118.

2.3. General procedure for ring-opening of epoxide with primary amines

A solution of epoxides (2.9 mmol) in MeCN (30 mL) was added to the appropriate amines (5.8 mmol) in MeCN
(10 mL) and LiCIO4 (2.9 mmol). The mixture was kept at reflux temperature for 8-20 h. When the reaction
completed (indicated by TLC), the mixture was evaporated to dryness, and the residue was again dissolved in water
(15 mL) and extracted with CH>Cl, (3 x 50 mL). The combined organic phase was dried (Na,SO.), filtered and
concentrated. The crude product was purified by column chromatography on silica gel, using CHCIl;:MeOH = 19:1
as the eluent to furnish aminodiol and aminotriol derivatives, respectively.

(S)-1-(Benzylamino)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)propan-2-ol (6a)

o
OH

6a

Prepared with 3a with benzylamine at reflux temperature for 20 h. Yield: 72%, white crystals. All physical
properties and spectroscopic data of compound 6a were consistent with literature data.®

(S)-2-((1R,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)-1-((4-fluorobenzyl)amino)propan-2-ol (7a)

F
o
OH

7a

Prepared with 3a with p-fluorobenzylamine at reflux temperature for 20 h. Yield: 67%, colourless oil. [a]2D° =-
41.63 (c 0.19, MeOH). *H NMR (500 MHz, CDCls): 6 = 0.81-0.87 (1H, m), 0.96 (3H, d, J = 6.5 Hz), 0.99-1.05 (1H,
m), 1.06 (3H, s), 1.35-1.45 (1H, m), 1.60-1.80 (3H, m), 1.90-1.95 (1H, m), 2.26 (1H, d, J = 12.1 Hz), 2.44 (2H, dd, J
=17.2,11.5 Hz), 3.61 (1H, td, J = 10.6, 3.7 Hz), 6.65 (1H, d, J = 13.4 Hz), 3.79 (1H, d, J = 13.4 Hz), 4.41 (1H, d, J
=10.9 Hz), 4.70 (1H, d, J = 10.9 Hz), 5.10 (1H, brs), 6.96 (2H, t, J = 8.5 Hz), 7.25-7.35 (7H, m). 3C NMR (125
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MHz, CDCly): § = 22.3, 26.8, 31.5, 34.5, 39.7, 48.2, 53.5, 57.8, 70.3, 75.2, 81.0, 115.0 (d, 2Jcr = 21.0 Hz), 128.1,
128.3, 128.7, 129.6 (d, Jc.r = 8.0 Hz), 136.8 (d, “Jc.r = 3.0 Hz), 137.6, 162.9 (d, Yc.r = 242.7 Hz). HR-MS (ESI):
m/z calcd for CoeHssFNO, [M+H]*: 386.24953; found: 386.24816.

(S)-2-((1R,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)-1-((3-fluorobenzyl)amino)propan-2-ol (8a)

Prepared with 3a with m-fluorobenzylamine at reflux temperature for 20 h. Yield: 54%, colourless oil. [oc]zD0 =-

6.78 (c 0.28, MeOH). H NMR (500 MHz, CDCls): § = 0.80-0.88 (1H, m), 0.92-1.03 (3H, m), 0.96 (3H, d, J = 6.5
Hz), 1.06 (3H, s), 1.35-1.45 (1H, m), 1.62-1.69 (3H, m), 1.94 (1H, td, J = 12.0, 3.1 Hz), 2.24 (1H, d, J = 10.5 Hz),
2.45 (2H, d, J = 11.4 Hz), 3.60 (1H, td, J = 10.6, 3.9 Hz), 3.68 (1H, d, J = 13.9 Hz), 3.83 (1H, d, J = 13.9 Hz), 4.41
(1H, d, J = 10.9 Hz), 4.71 (1H, d, J = 10.9 Hz), 5.12 (1H, brs), 6.89 (1H, td, J = 8.6, 2.2 Hz), 7.05 (1H, s), 7.08 (1H,
d, J = 7.1Hz), 7.21-7.34 (6H, m). 3C NMR (125 MHz, CDCls): & = 22.3, 26.8, 31.6, 34.5, 39.7, 48.2, 53.7, 57.9,
70.3, 72.8, 75.2, 80.0, 110.0, 113.5 (d, 2Jc.r = 21.1 Hz), 114.9 (d, 2 = 21.3 Hz), 123.6 (d, “Jcr = 2.6 Hz), 128.1,
128.3, 128.7, 129.7 (d, *Jcr = 8.2 Hz), 137.6. HR-MS (ESI): m/z calcd for CasHssFNO, [M+H]*: 386.24953; found:
386.24959.

(S)-2-((1R,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)-1-((2-fluorobenzyl)amino)propan-2-ol (9a)

Prepared with 3a with o-fluorobenzylamine at reflux temperature for 20 h. Yield: 66%, colourless oil. [oc]zDO =-

41.65 (c 0.22, MeOH). *H NMR (500 MHz, CDCls): § = 0.82-0.89 (1H, m), 0.95 (3H, d, J = 6.5 Hz), 0.97-1.05 (1H,
m), 1.07 (3H, s), 1.34-1.42 (1H, m), 1.57-1.72 (5H, m), 1.87-1.95 (1H, m), 2.25 (1H, d, J=11.9 Hz), 2.48 (2H, t, J =
12.2 Hz), 3.59 (1H, td, J = 10.6, 3.5 Hz), 3.81 (1H, q, J = 14.1 Hz), 4.41 (1H, d, J = 11.0 Hz), 4.69 (1H, d, J = 11.0
Hz), 5.02 (1H, s), 6.95-7.38 (9H, m). 3C NMR (125 MHz, CDCls): & = 22.3, 26.9, 31.6, 34.6, 39.8, 47.2, 47.3, 48.3,
57.9,70.3, 75.2, 81.1, 115.2 (d, 2Jc-r = 22.0 Hz), 124.0 (d, “Jc-¢= 3.5 Hz), 128.1, 128.2, 128.3, 128.7, 130.3 (d, *Jcr
= 5.0 Hz), 137.8, 162.3 (d, YJc.r = 243.9 Hz). HR-MS (ESI): m/z calcd for CosH33sFNO, [M+H]*: 386.24953; found:
386.24813.

(5)-2-((1R,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)-1-((4-methoxybenzyl)amino)propan-2-ol (10a)
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/O H (o)
N s

OH
10a

Prepared with 3a with p-methoxybenzylamine at reflux temperature for 20 h. Yield: 67%, colourless oil. [a]zDO =

-28.47 (c 0.17, MeOH). *H NMR (500 MHz, CDCls): & = 0.88-0.96 (2H, m), 0.96 (3H, d, J = 6.4 Hz), 1.00-1.07
(2H, m), 1.12 (3H, s), 1.25-1.44 (2H, m), 1.64-1.75 (3H, m), 2.27 (1H, d, J = 12.0 Hz), 2.80 (2H, dd, J = 20.3, 11.8
Hz), 3.60 (1H, td, J = 10.4, 3.5 Hz), 4.00 (1H, d, J = 13.1 Hz), 4.09 (1H, d, J = 13.1 Hz), 4.38 (1H, d, J = 10.9 Hz),
4.70 (1H, d, J = 10.9 Hz), 6.90 (2H, d, J = 8.2 Hz), 7.25-7.37 (7H, m). *C NMR (125 MHz, CDCls): § = 21.7, 22.1,
26.6, 31.3, 33.9, 39.4, 48.6, 53.0, 55.5, 56.1, 70.3, 73.6, 80.5, 114.6, 128.4, 128.5, 128.9, 130.8, 137.1. HR-MS
(ESI): m/z calcd for CosHasNOs [M+H]*: 398.26952; found: 398.26842.

(S)-2-((1R,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)-1-((3-methoxybenzyl)amino)propan-2-ol (11a)

(0]
SRS

OH
11a

~o

ZT

Prepared with 3a with m-methoxybenzylamine at reflux temperature for 20 h. Yield: 65%, colourless oil. [a]2D0

= +1.41 (c 0.24, MeOH). *H NMR (500 MHz, CDCls): & = 0.79-0.88 (6H, m), 0.96 (3H, d, J = 6.6 Hz), 0.98-1.04
(2H, m), 1.06 (3H, s), 1.37-1.41 (1H, m), 1.62 (1H, d, J = 13.0 Hz), 1.70-1.73 (3H, m), 1.94 (1H, td, J = 12.3, 3.4
Hz), 2.26 (1H, dd, J = 12.1, 1.5 Hz), 2.46 (2H q, J = 11.4 Hz), 3.60 (1H, td, J = 10.6, 3.9 Hz), 3.67 (1H, d, J = 13.6
Hz), 3.79 (3H, s), 3.83 (1H, d, J = 13.6 Hz), 5.09 (1H, brs), 6.76 (1H, dd, J = 8.1, 2.1 Hz), 6.89 (1H, s), 6.91 (1H, d,
J =24 Hz), 719 (1H, t, J = 7.8 Hz), 7.26-7.35 (5H, m). 3C NMR (125 MHz, CDCly): & = 22.3, 26.8, 31.5, 34.5,
39.7, 48.2, 54.2, 55.3, 57.9, 70.2, 75.2, 81.0, 112.5, 113.4, 120.5, 128.1, 128.3, 128.7, 129.2, 137.7, 142.9, 159.8.
HR-MS (ESI): m/z calcd for CasH3sNO3 [M+H]*™: 398.26952; found: 398.26906.

(9)-2-((1R,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)-1-((2-methoxybenzyl)amino)propan-2-ol (12a)

Prepared with 3a with o-methoxybenzylamine at reflux temperature for 20 h. Yield: 46%, colourless oil. [a]lz)o =
-25.70 (c 0.20, MeOH). *H NMR (500 MHz, CDCl3): § = 0.90-1.00 (1H, m), 0.95 (3H, d, J = 6.6 Hz), 0.97-1.08
(2H, m), 1.14 (3H, s), 1.35-1.45 (1H, m), 1.60-1.75 (3H, m), 2.25 (1H, d, J = 12.1 Hz), 2.89 (2H, dd, J = 18.6, 11.9
Hz), 3.60 (1H, td, J = 10.4, 3.5 Hz), 3.82 (3H, s), 4.28 (2H, t, J = 14.3 Hz), 4.39 (1H, d, J = 11.0 Hz), 4.70 (1H, d, J
=11.0 Hz), 6.90 (1H, d, J = 8.2 Hz), 6.98 (1H, t, J = 7.4 Hz), 7.28-7.39 (7H, m). 1*C NMR (125 MHz, CDClz): § =
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21.3, 22.0, 26.6, 31.3, 33.8, 39.4, 48.9, 49.9, 55.4, 55.7, 70.3, 73.0, 80.4, 110.9, 121.5, 128.5, 128.8, 131.3, 131.9,
137.1, 157.8. HR-MS (ESI): m/z calcd for C2sHzsNOs [M+H]*: 398.26952; found: 398.26928.

(S)-2-((1R,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)-1-((naphthalen-1-ylmethyl)amino)propan-2-ol (13a)

13a

Prepared with 3a with 1-naphthylmethylamine at reflux temperature for 20 h. Yield: 93%, colourless oil. [oz]2D0

= -44.05 (c 0.21, MeOH). *H NMR (500 MHz, CDCls): § = 0.73-0.85 (2H, m), 0.92 (3H, d, J = 6.5 Hz), 0.94-1.01
(1H, m), 1.06 (3H, s), 1.30-1.42 (1H, m), 1.52 (1H, d, J = 12.8 Hz), 1.61 (1H, dd, J = 12.1, 2.7 Hz), 1.93 (1H, td, J =
12.0, 3.1 Hz), 2.22 (1H, d, J = 12.1 Hz), 2.58 (2H, s), 3.56 (1H, td, J = 10.5, 3.6 Hz), 4.13 (1H, d, J = 13.2 Hz), 4.26
(1H, d, J = 13.2 Hz), 4.38 (1H, d, J = 10.9 Hz), 4.68 (1H, d, J = 11.0 Hz), 5.07 (1H, brs), 7.25-7.48 (9H, m), 7.72
(1H, d, J = 8.1 Hz), 7.81 (1H, d, J = 7.6 Hz), 8.24 (1H, d, J = 8.0 Hz). 13C NMR (125 MHz, CDCls): § = 22.2, 22.3,
26.9, 31.5, 34.3, 39.7, 48.0, 52.3, 58.2, 70.2, 75.3, 81.0, 124.6, 125.4, 125.5, 125.7, 126.1, 127.6, 128.0, 128.2,
128.5, 128.7, 132.3, 133.9, 136.5, 137.7. HR-MS (ESI): m/z calcd for CosHasNO, [M+H]*: 418.27460; found:

418.27330.
(S)-1-(Benzylamino)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-methylcyclohexyl)propan-2-ol (16a)

Prepared with 4a with benzylamine at reflux temperature for 20 h. Yield: 74%, colourless oil. [oz]2D0 =-3.00 (c
0.25, MeOH). *H NMR (500 MHz, CDCls): § = 0.78-0.87 (1H, m), 0.92-1.04 (2H, m), 0.95 (3H, d, J = 6.5 Hz), 1.06
(3H, s), 1.35-1.45 (1H, m), 1.60-1.73 (2H, m), 1.93 (H, td, J = 12.5, 3.1 Hz), 2.24 (1H, d, J = 12.0 Hz), 2.46 (2H, dd,
J=16.7, 11.5 Hz), 3.59 (1H, td, J = 10.6, 3.8 Hz), 3.70 (1H, d, J = 13.5 Hz), 3.83 (1H, d, J = 13.5 Hz), 4.37 (1H, d,
J =10.9 Hz), 4.67 (1H, d, J = 10.9 Hz), 5.02 (1H, s), 7.01 (2H, t, J = 8.5 Hz), 7.20-7.32 (7H, m). *°C NMR (125
MHz, CDCls): § = 22.3, 2.4, 31.6, 34.5, 39.7, 48.1, 54.3, 57.9, 69.5, 75.3, 81.1, 115.6 (d, 2Jcr = 21.1 Hz), 126.7,
128.1, 128.3, 130.0 (d, ®Jc.r = 8.0 Hz), 133.5 (d, “Jc-r = 3.3 Hz), 141.2, 163.6 (d, YJc-r = 244.7 Hz). HR-MS (ESI):
m/z calcd for Co4H3sFNO, [M+H]*: 386.24953; found: 386.24874.

(S)-1-((4-Fluorobenzyl)amino)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-methylcyclohexyl)propan-2-ol (17a)
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Prepared with 4a with p-fluorobenzylamine at reflux temperature for 20 h. Yield: 83%, colourless oil. [a]2D° =-

8.07 (c 0.27, MeOH). 'H NMR (500 MHz, CDCls): § = 0.79-0.89 (2H, m), 0.96 (3H, d, J = 6.4 Hz), 0.96-1.03 (1H,
m), 1.06 (3H, s), 1.25-1.45 (3H, m), 1.60-1.70 (4H, m), 1.89-1.95 (1H, m), 2.24 (H, d, J = 12.0 Hz), 2.44 (1H, dd, J
=17.1, 11.5 Hz), 3.59 (1H, td, J = 10.6, 3.6 Hz), 3.65 (1H, d, J = 13.4 Hz), 3.79 (1H, d, J = 13.4 Hz), 4.37 (1H, d, J
= 10.8 Hz), 4.67 (1H, d, J = 10.8 Hz), 5.03 (1H, s), 6.94-7.03 (4H, m), 7.25-7.30 (4H, m). *C NMR (125 MHz,
CDCls): & = 22.2, 22.3, 26.8, 31.5, 34.5, 39.7, 48.1, 53.5, 57.8, 69.5, 75.2, 81.0, 115.0 (d, 2Jc.r = 21.0 Hz, 115.5 (d,
2)cr =215 Hz), 29.6 (d, 3Jcr = 7.6 Hz), 130.1 (d, 3Jc.r = 8.1 Hz), 133.5 (d, Yer = 2.9 Hz), 136.8 (d, “Je.r = 3.2 H2),
162.9 (d, Yer = 242.4 Hz), 163.6 (d, Ycr = 244.8 Hz). HR-MS (ESI): m/z calcd for CosHasFoNO, [M+H]*:
404.24011; found: 404.23842.

(5)-2-((1R,2R,4R)-2-((4-Fluorobenzyl)oxy)-4-methylcyclohexyl)-1-((4-methoxybenzyl)amino)propan-2-ol (18a)

Prepared with 4a with p-methoxybenzylamine at reflux temperature for 20 h. Yield: 86%, colourless oil. [a]zDO =

-3.83 (¢ 0.29, MeOH). *H NMR (500 MHz, CDCl3): & = 0.79-0.87 (1H, m), 0.96 (3H, d, J = 6.3 Hz), 0.95-1.05 (1H,
m), 1.06 (3H, s), 1.35-1.45 (1H, s), 1.61-1.69 (2H, m), 1.87-1.95(3H, m), 2.24 (1H, d, J = 12.0 Hz), 2.48 (2H, dd, J
=19.1, 11.5 Hz), 3.58 (1H, td, J = 10.5, 3.6 Hz), 3.67 (1H, d, J = 13.2 Hz), 3.78 (3H, s), 3.80 (1H, d, J = 13.2 Hz),
4.36 (1H, d, J = 10.9 Hz), 4.66 (1H, d, J = 10.8 Hz), 5.06 (1H, brs), 6.83 (2H, d, J = 8.0 Hz), 7.01 (2H, d, J = 8.4
Hz), 7.22-7.30 (4H, m). 3C NMR (125 MHz, CDCl): § = 22.2, 22.3, 26.8, 31.5, 34.4, 39.7, 48.2, 53.6, 55.4, 57.6,
69.5, 75.1, 81.0, 113.8, 115.6 (d, 2Jc.r = 21.2 Hz, 129.4, 130.1 (d, 3Jcr = 8.1 Hz), 132.5, 133.5 (d, “Jc.r = 3.0 Hz),
158.7, 163.6 (d, Wc.r = 244.9 Hz). HR-MS (ESI): m/z calcd for CosHassFNOs [M+H]*: 416.26010; found: 416.25837.

(5)-2-((1R,2R,4R)-2-((4-Fluorobenzyl)oxy)-4-methylcyclohexyl)-1-((naphthalen-1-ylmethyl)amino)propan-2-ol
(19a)

O
SULARS!
= F
SR

19a

Prepared with 4a with 1-naphthylmethylamine at reflux temperature for 20 h. Yield: 90%, colourless oil. [oz]2D0

= -3.87 (c 0.23, MeOH). H NMR (500 MHz, CDCls): § = 0.76-0.90 (2H, m), 0.93 (3H, d, J = 6.5 Hz), 0.96-1.04
(1H, m), 1.06 (3H, s), 1.30-1.40 (1H, m), 1.52 (1H, d, J = 12.9 Hz), 1.57-1.70 (3H, m), 1.90-1.97 (1H, m), 2.21 (1H,
d, J =12.0 Hz), 2.58 (2H, s), 3.56 (1H, td, J = 10.6, 3.7 Hz), 4.13 (1H, d, J = 13.2 Hz), 4.26 (1H, d, J = 13.2 H2),
4.35 (1H, d, J = 10.9 Hz), 4.65 (1H, d, J = 10.9 Hz), 5.00 (1H, s), 7.00 (2H, d, J = 8.5 Hz), 7.25-7.46 (7H, m), 7.73
(1H,d, J=8.1Hz), 7.82 (1H, d, J = 7.6 Hz), 8.24 (1H, d, J = 8.1 Hz). 3C NMR (125 MHz, CDCl3): & = 22.3, 22.4,
26.9, 31.5, 34.3, 39.7, 48.0, 52.4, 58.2, 69.5, 75.3, 81.1, 115.5 (d, 2Jc.e = 21.5 Hz), 124.6, 125.4, 125.6, 125.7, 126.1,
127.6, 128.5, 130.0 (d, *Jc.r = 8.1 Hz), 132.3, 133.5 (d, “Jcr= 3.1 Hz), 134.0, 136.6, 163.6 (d, }Jc.r = 244.8 Hz). HR-
MS (ESI): m/z calcd for CasHssFNO, [M+H]": 436.26518; found: 436.26425.
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(S)-1-(Benzylamino)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-methylcyclohexyl)propan-2-ol (22a)

Prepared with 5a with benzylamine at reflux temperature for 20 h. Yield: 88%, colourless oil. [a]ZD" =+79.96 (c

0.24, MeOH). *H NMR (500 MHz, CDCl3): § = 0.78-0.86 (1H, m), 0.92-1.02 (2H, m), 0.96 (3H, d, J = 6.4 Hz), 1.05
(3H, s), 1.30-1.45 (1H, m), 1.60-1.70 (4H, m), 1.89-1.95 (1H, m), 2.25 (1H, d, J = 12.0 Hz), 2.45 (2H, dd, J = 18.1,
11.5 Hz), 3.57 (1H, td, J = 10.6, 3.7 Hz), 3.69 (1H, d, J = 13.5 Hz), 3.78 (3H, ), 3.83 (1H, d, J = 13.6 Hz), 4.34 (1H,
d, J = 10.6 Hz), 4.63 (1H, d, J = 10.6 Hz), 5.13 (1H, brs), 6.86 (2H, d, J = 8.4 Hz), 7.18-7.32 (7H, m). 13C NMR
(125 MHz, CDCly): & = 22.3, 26.8, 31.5, 34.5, 39.7, 48.1, 54.2, 55.4, 57.9, 69.8, 75.2, 80.6, 114.1, 126.7, 128.1,
128.3, 129.8, 129.9, 141.2, 159.5. HR-MS (ESI): m/z calcd for CosHasNOs [M+H]*: 398.26952; found: 398.26859.

(S)-1-((4-Fluorobenzyl)amino)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-methylcyclohexyl)propan-2-ol (23a)

Prepared with 5a with p-fluorobenzylamine at reflux temperature for 20 h. Yield: 71%, colourless oil. [a]2D° =

+91.35 (¢ 0.23, MeOH). *H NMR (500 MHz, CDCls): § = 0.78-0.89 (1H, m), 0.96 (3H, d, J = 6.4 Hz), 0.97-1.03
(1H, m), 1.05 (3H, s), 1.35-1.45 (1H, m), 1.60-1.67 (2H, m), 1.87-1.92 (1H, m), 2.26 (1H, d, J = 12.0 Hz), 2.44 (2H,
g, J = 11.4 Hz), 3.57 (1H td, J = 10.5, 3.6 Hz), 3.66 (1H, d, J = 13.4 Hz), 3.78 (3H, ), 3.79 (1H, d, J = 13.4 Hz),
4.33 (1H, d, J = 10.6 Hz), 4.64 (1H, d, J = 10.6 Hz), 5.17 (1H, brs), 6.86 (2H, d, J = 8.1 Hz), 6.96 (2H, t, J = 8.4
Hz), 7.23-7.29 (4H, m). 3C NMR (125 MHz, CDCl): § = 22.3, 26.8, 31.5, 34.5, 39.7, 48.1, 53.4, 55.4, 57.7, 69.8,
75.1, 80.6, 114.1, 115.0 (d, 2Jcr = 21.0 Hz), 129.6 (d, 3Jcr = 7.6 Hz), 129.8, 129.9, 136.6, 159.6, 162.9 (d, Wcr =
242.5 Hz). HR-MS (ESI): m/z calcd for CosHasFNO3 [M+H]*: 416.26010; found: 416.25914.

(S)-1-((4-Methoxybenzyl)amino)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-methylcyclohexyl)propan-2-ol
(24a)

Prepared with 5a with p-methoxybenzylamine at reflux temperature for 20 h. Yield: 55%, colourless oil. [a]ZDO =
+114.00 (c 0.21, MeOH). *H NMR (500 MHz, CDCls): § = 0.84-0.92 (1H, m), 0.95 (3H, d, J = 6.5 Hz), 0.97-1.05
(2H, m), 1.09 (3H, s), 1.35-1.45 (1H, m), 1.63 (1H, d, J = 10.3 Hz), 1.73 (1H, td, J = 12.2, 2.4 Hz), 2.25 (1H, d, J =
12.0 Hz), 2.72 (2H, dd, J = 17.5, 11.8 Hz), 3.56 (1H, td, J = 10.4, 3.6 Hz), 3.78 (3H, s), 3.79 (3H, 5), 3.92 (1H, d, I =
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13.2 Hz), 4.03 (1H, d, J = 13.2 Hz), 4.31 (1H, d, J = 10.6 Hz), 4.62 (1H, d, J = 10.6 Hz), 6.87 (4H, t, J = 7.9 Hz),
7.21-7.31 (4H, m). 13C NMR (125 MHz, CDCls): & = 21.8, 22.1, 26.6, 31.3, 34.0, 39.4, 48.5, 52.9, 55.4, 56.1, 69.8,
73.8,80.2, 114.2, 114.4, 127.0, 129.3, 130.1, 130.6, 159.7, 159.8. HR-MS (ESI): m/z calcd for CzsH3sNO4 [M+H]*:
428.28008; found:428.27901.

(5)-2-((1R,2R,4R)-2-((4-Methoxybenzyl)oxy)-4-methylcyclohexyl)-1-((naphthalen-1-ylmethyl)amino)propan-
2-ol (25a)

Prepared with 5a with 1-naphthylmethylamine at reflux temperature for 20 h. Yield: 87%, colourless oil. [oz]2D0
= +97.26 (c 0.23, MeOH). *H NMR (500 MHz, CDCls): & = 0.76-0.90 (2H, m), 0.93 (3H, d, J = 6.5 Hz), 0.96-1.02
(1H, m), 1.05 (3H, s), 1.30-1.40 (1H, m), 1.50-1.70 (6H, m), 1.89-1.95 (1H, m), 2.22 (1H, d, J = 11.9 Hz), 2.57 (2H,
s), 3.55 (1H, td, J = 10.5, 3.6 Hz), 3.78 (3H, s), 4.13 (1H, d, J = 13.3 Hz), 4.26 (1H, d, J = 13.2 Hz), 4.32 (1H, d, J =
10.6 Hz), 4.62 (1H, d, J = 10.7 Hz), 5.11 (1H, s), 6.85 (2H, d, J = 8.2 Hz), 7.23 (2H, d, J = 8.2 Hz), 7.36-7.47 (4H,
m), 7.72 (1H, d, J = 8.1 Hz), 7.82 (1H, d, J = 7.7 Hz), 8.23 (1H, d, J = 7.9 Hz). 3C NMR (125 MHz, CDCly): & =
22.3,22.4,26.9, 315, 34.4, 39.7, 47.9, 52.3, 55.4, 58.3, 69.8, 75.3, 80.6, 114.1, 124.6, 125.4, 125.5, 125.7, 126.0,
127.6, 128.5, 129.8, 129.9, 132.3, 133.9, 136.6, 159.5. HR-MS (ESI): m/z calcd for C29H3sNO3 [M+H]*: 448.28517;
found: 448.284009.

(S)-1-(Benzylamino)-3-(benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)propan-2-ol (34a)

Prepared with 31a and benzylamine at reflux temperature for 8 h. Yield: 62%, colourless oil. All physical
properties and spectroscopic data of compound 34a were consistent with the literature data.®

(R)-1-(Benzylamino)-3-(benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)propan-2-ol (34b)

34b

Prepared with 31b and benzylamine at reflux temperature for 8 h. Yield: 62%, colourless oil. All physical
properties and spectroscopic data of compound 34b were consistent with the literature data.’
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(S)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((4-fluorobenzyl)amino)propan-2-ol
(35a)

F
; o
\EJ\/H e O\/@

H
35a

On

Prepared with 31a and p-fluorobenzylamine at reflux temperature for 8 h. Yield: 60%, colourless oil. [a]ZDO =-
9.05 (c 0.20, MeOH). 'H NMR (500 MHz, CDCls): = 0.88-1.02 (3H, m), 0.95 (3H, d, J = 6.2 Hz), 1.42-1.77 (10H,
m), 2.33 (1H, d, J = 12.3 Hz), 3.30 (1H, d, J = 12.1 Hz), 3.37 (1H, d, J = 12.1 Hz), 3.53 (1H, d, J = 9.4 Hz), 3.68
(1H, td, J=10.1, 3.6 Hz), 3.80 (2H, dd, J = 12.6, 8.9 Hz), 4.10 (1H, d, J = 12.8 Hz), 4.43-4.50 (3H, m), 4.68 (1H, d,
J=10.9 Hz), 6.88 (2H, t, J = 8.3 Hz), 6.99 (2H, t, J = 7.6 Hz), 7.33-7.40 (10H, m). *3C NMR (125 MHz, CDCls): 6 =
22.0, 25.8, 31.0, 34.1, 39.8, 48.3, 52.0, 53.8, 70.0, 74.7, 79.2, 116.6 (d, 2Jc.r = 21.6 Hz), 128.4, 128.7, 128.8, 128.9,
129.0, 131.6 (d, 3Jc.r = 8.2 Hz), 137.4. HR-MS (ESI): m/z calcd for CzH3eFNO; [M+H]*: 492.29140; found:
492.29076.

(R)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((4-fluorobenzyl)amino)propan-2-ol
(35b)

F
(@)

OH
35b

Prepared with 31b and p-flourobenzylamine at reflux temperature for 8 h. Yield: 92%, colourless oil. [a]ZDO =-
60.69 (c 0.26, MeOH). 'H NMR (500 MHz, CDCls): 6 = 0.88-0.98 (2H, m), 0.94 (3H, d, J = 6.2 Hz), 1.16-1.25 (1H,
m), 1.35-1.45 (1H, m), 1.62 (1H, d, J = 12.9 Hz), 1.68 (1H, dd, J = 13.1, 2.8 Hz), 1.86 (1H, t, J = 10.2 Hz), 2.20
(1H, d, J = 12.1 Hz), 2.61 (2H, s), 3.45 (2H, s), 3.63-3.70 (2H, m), 3.77 (1H, d, J = 13.4 Hz), 4.18 (1H, d, J = 10.8
Hz), 4.42 (1H, d, J = 12.0 Hz), 4.49 (1H, d, J = 12.0 Hz), 4.55 (1H, d, J = 10.8 Hz), 6.95 (2H, t, J = 8.4 Hz), 7.22-
7.34 (12H, m). $3C NMR (125 MHz, CDCls): 8 = 22.3, 26.4, 31.5, 34.9, 40.2, 48.4, 53.5, 54.1, 70.1, 73.8, 74.3, 76.1,
81.1, 115.0 (d, 2Jc.r = 21.0 Hz), 127.9, 128.1, 128.2, 128.4, 128.6, 129.7 (d, 3Jc.r = 7.8 Hz), 137.9, 138.5, 162.9 (d,
Yer=242.3 Hz). HR-MS (ESI): m/z calcd for Cs1HasFNO3 [M+H]*: 492.29140; found: 492.29062.

(S)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((3-fluorobenzyl)amino) propan-2-ol

(36a)
F
(0]

H
36a

On
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Prepared with 31a and m-fluorobenzylamine at reflux temperature for 8 h. Yield: 74%, colourless oil. [oc]20 =-

18.25 (¢ 0.20, MeOH). *H NMR (500 MHz, CDCls): 5 = 0.86-1.01 (3H, m), 0.93 (3H, d, J = 6.6 Hz), 1.34-1.40 (1H,
m), 1.61 (1H, d, J = 12.4 Hz), 1.77-1.81 (1H, m), 1.94 (1H, td, J = 11.7, 3.1 Hz), 2.22 (1H, dd, J = 12.3, 1.6 Hz),
2.58 (2H, dd, J = 15.6, 11.5 Hz), 3.41 (1H, d, J = 10.1 Hz), 3.53 (1H, d, J = 10.1 Hz), 3.64 (1H, td, J = 10.6, 4.0 Hz),
3.67 (2H, d, J = 1.5 Hz), 4.26 (1H, d, J = 11.1 Hz), 4.46 (1H, d, J = 12.2 Hz), 4.62 (2H, d, J = 11.9 Hz), 6.89 (1H,
td, J = 8.4, 2.2 Hz), 6.98-7.03 (2H, m), 7.19-7.31 (11H, m). 3C NMR (125 MHz, CDCls): & = 22.2, 26.6, 31.6, 34.8,
40.3, 48.1,53.5,54.1, 70.1, 73.7, 75.0, 76.6, 80.4, 113.7 (d, 2Jc.r = 21.1 Hz, 114.9 (d, 2Jc¢ = 21.0 Hz), 123.6 (d, “Jcr
= 2.6 Hz), 127.6, 127.8, 128.0, 128.2, 128.4, 128.6, 129.8 (d, 3Jcr = 8.1 Hz), 138.0, 138.9, 164.2 (d, Ycr = 243.9
Hz). HR-MS (ESI): m/z calcd for CaiHsoFNOs [M+H]*: 492.29140; found: 492.29301.

(R)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((3-fluorobenzyl)amino)propan-2-ol

(36b)

Prepared with 31b and m-flourobenzylamine at reflux temperature for 8 h. Yield: 89%, colourless oil. [a]ZDO =-

20.40 (c 0.20, MeOH). *H NMR (500 MHz, CDCls): & = 0.89-0.90 (2H, m), 0.94 (3H, d, J = 6.45 Hz), 1.18-1.26
(1H, m), 1.33-1.43 (1H, m), 1.63 (1H, d, J = 13.0 Hz), 1.67-1.72 (1H, m), 1.88 (1H, td, J = 13.2, 3.3 Hz), 2.20 (1H,
d, J = 11.6 Hz), 2.62 (2H, s), 3.45 (2H, dd, J = 11.1, 9.5 Hz), 3.67 (1H, td, J = 10.7, 3.9 Hz), 3.71 (1H, d, J = 13.9
Hz), 3.80 (1H, d, J = 13.9 Hz), 4.19 (1H, d, J = 10.9 Hz), 4.42 (1H, d, J = 12.0 Hz), 4.50 (1H, d, J = 12.0 Hz), 4.56
(1H, d, J = 10.9 Hz), 6.88 (1H, td, J = 8.8, 2.1 Hz), 7.03-7.06 (2H, m), 7.19-7.33 (11H, m). 3C NMR (125 MHz,
CDCls): § = 22.3, 265, 31.6, 34.9, 40.3, 48.5, 53.8, 54.3, 70.2, 73.9, 74.3, 76.2, 81.2, 113.6 (d, 2Jcr = 21.2 Hz),,
114.9 (d, 2Jcr = 20.9 Hz), 115.0, 123.6 ((d, ¥Jcr = 2.5 Hz),, 127.7, 127.9, 128.1, 128.2, 128.5, 128.6, 129.7 (d, 3Jcr
= 8.1 Hz),. HR-MS (ESI): m/z calcd for CsiHasFNOs [M+H]*: 492.29140; found: 492.29062.

(S)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((2-fluorobenzyl)amino)propan-2-ol

(37a)

é

Prepared with 31a and o-fluorobenzylamine at reflux temperature for 8 h. Yield: 74%, colourless oil. [a]2D0 =

50.10 (c 0.20, MeOH). 'H NMR (500 MHz, CDCls): & = 0.87-1.00 (4H, m), 0.93 (3H, d, J = 6.4 Hz), 1.30-1.43 (1H,
m), 1.61 (1H, d, J = 12.3 Hz), 1.78 (1H, d, J = 12.8 Hz), 1.95 (1H, t, J = 10.6 Hz), 2.21 (1H, d, J = 12.1 Hz), 2.60
(2H, s), 3.42 (1H, d, J = 10.1 Hz), 3.53 (1H, d, J = 10.1 Hz), 3.61 (1H, td, J = 10.6, 3.6 Hz), 3.76 (2H, s), 4.19 (1H,
d, J =10.9 Hz), 4.45 (1H, d, J = 12.2 Hz), 4.58 (1H, d, J = 10.9 Hz), 4.63 (1H, d, J = 12.2 Hz), 6.97-7.05 (2H, m),
7.18-7.31 (12H, m). ®C NMR (125 MHz, CDCls): & = 22.2, 26.6, 31.5, 34.7, 40.1, 47.6, 47.9, 53.2, 70.1, 73.6, 74.8,
76.6, 80.4, 115.2 (d, 2Jcr = 21.8 Hz), 124.0 (d, “Jor = 3.2 Hz), 127.5, 127.8, 128.1, 128.4, 128.6, 130.3 (d, 3Jc.r = 4.6
Hz), 137.8, 138.9, 162.3 (d, YJc.r = 244.0 Hz),. HR-MS (ESI): m/z calcd for CsiHsoFNO3 [M+H]*: 492.29140; found:
492.29081.
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(R)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((2-fluorobenzyl)amino)propan-2-ol

(37b)
@)
@EE 3@
E OH
37b

Prepared with 31b and o-flourobenzylamine at reflux temperature for 8 h. Yield: 74%, colourless oil. [a]2DO =-

67.30 (c 0.20, MeOH). *H NMR (500 MHz, CDCls): & = 0.88-0.97 (2H, m), 0.93 (3H, d, J = 6.2 Hz), 1.20-1.30 (1H,
m), 1.33-1.43 (1H, m), 1.60-1.74 (4H, m), 1.86 (1H, td. J = 12.6, 2.4 Hz), 2.19 (1H, d, J = 12.0 Hz), 2.64 (2H, s),
3.45 (2H, t, J = 10.7 Hz), 3.65 (1H, td, J = 10.5, 3.4 Hz), 3.82 (2H, t, J = 14.8 Hz), 4.17 (1H, d, J = 10.8 Hz), 4.42
(1H, d, J = 11.9 Hz), 4.50 (1H, d, J = 12.0 Hz), 4.55 (1H, d, J = 10.8 Hz), 6.98 (1H, t, J = 9.0 Hz), 7.06 (1H, t, J =
7.4 Hz), 7.16-7.36 (12H, m). *C NMR (125 MHz, CDCly): & = 22.3, 26.4, 31.5, 34.9, 40.2, 47.3, 48.4, 54.2, 70.1,
73.8,74.3,76.1, 81.2, 115.2 (d, 2Jcr = 21.8 Hz), 123.9 (d, “Jcr = 3.2 Hz),, 124.0, 127.7, 127.9, 128.1, 128.2, 128.3,
128.4, 128.6, 130.2 (d, 3Jcr = 5.0 Hz), 138.0, 138.6, 162.3 (d, YJc.r = 244.0 Hz). HR-MS (ESI): m/z calcd for
Ca1H3oFNOs [M+H]*: 492.29140; found: 492.29055.

(S)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((4-methoxybenzyl)amino)propan-2-ol

(38a)
/O §IE :OE
\<j\/H § @ O\/@

H
38a

OIII

Prepared with 31a and p-methoxybenzylamine at reflux temperature for 8 h. Yield: 54%, colourless oil. [oz]2D0 =
-47.15 (c 0.20, MeOH). 'H NMR (500 MHz, CDCls): 6 = 0.86-1.00 (3H, m), 0.93 (3H, d, J = 6.3 Hz), 1.37 (1H, s),
1.63 (1H, d, J =12.1 Hz), 1.80 (1H, d, J = 13.6 Hz), 1.88 (1H, d, J = 10.3 Hz), 2.23 (1H, d, J = 12.2 Hz), 2.76 (1H,
d, J =113 Hz), 3.42 (1H, d, J = 9.9 Hz), 3.57 (1H, d, J = 9.9 Hz), 3.63-3.80 (4H, m), 3.76 (3H, s), 4.27 (1H, d, J =
10.9 Hz), 4.46 (1H, d, J = 11.9 Hz), 4.58 (1H, d, J = 10.9 Hz) 4.61 (1H, d, J = 12.0 Hz), 6.79 (2H, d, J = 7.7 H2),
7.12 (2H, d, J = 7.9 Hz), 7.22-7.32 (10H, m). *C NMR (125 MHz, CDCly): & = 22.2, 26.4, 31.5, 34.6, 40.2, 48.2,
53.6,55.4,70.1, 73.9, 75.5, 80.2, 114.1, 127.8, 128.0, 128.3, 128.5, 128.6, 129.8, 137.9. HR-MS (ESI): m/z calcd for
Cs2Ha2NO4 [M+H]*: 504.31138; found: 504.31052.

(R)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((4-methoxybenzyl)amino)propan-2-ol
(38b)

/O H (o)
N® o

OH
38b
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Prepared with 31b and p-methoxybenzylamine at reflux temperature for 8 h. Yield: 73%, colourless oil. [a]2D° =

-56.30 (¢ 0.20, MeOH). *H NMR (500 MHz, CDCls): & = 0.86-0.98 (2H, m), 0.93 (3H, d, J = 6.3 Hz), 1.17-1.26
(1H, m), 1.36 (1h, brs), 1.61 (1H, d, J = 12.8 Hz), 1.71 (1H, d, J = 13.0 Hz), 1.87 (1H, td, J = 10.4, 2.6 Hz), 2.19
(1H, d, J = 11.8 Hz), 2.61 (2H, 5), 3.45 (2H, 5), 3.63-3.75 (3H, m), 3.77 (3H, s), 4.19 (1H, d, J = 10.9 Hz), 4.42 (1H,
d, J = 12.0 Hz), 4.49 (1H, d, J = 12.0 Hz), 4.55 (1H, d, J = 10.8 Hz), 5.08 (1H, brs), 6.81 (2H, d, J = 8.2 Hz), 7.19-
7.31 (12H, m). 3C NMR (125 MHz, CDCls): § = 22.3, 26.4, 31.6, 35.0, 40.3, 48.4, 53.8, 54.3, 55.4, 70.1, 73.9, 74.5,
76.2, 81.2, 113.8, 127.7, 127.9, 128.1, 128.4, 128.6, 129.3, 133.4, 138.1, 138.8, 158.6. HR-MS (ESI): m/z calcd for
CaoHsNO4 [M+H]*: 504.31138; found: 504.31073.

(S)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((3-methoxybenzyl)amino)propan-2-ol

(39a)
o }
o
ij\/H e O\Q

H
39a

O

Prepared with 31a and p-methoxybenzylamine at reflux temperature for 8 h. Yield: 73%, colourless oil. [oc]zDO =

-5.08 (¢ 0.25, MeOH). *H NMR (500 MHz, CDCls): & = 0.86-1.01 (3H, m), 0.93 (3H, d, J = 6.5 Hz), 1.33-1.40 (1H,
m), 1.61 (1H, d, J = 12.9 Hz), 1.79 (1H, dd, J = 12.8, 3.2 Hz), 1.94 (1H, td, J = 11.6, 3.1 Hz), 2.21 (1H, d, J = 13.6
Hz), 2.60 (2H, g, J = 11.5 Hz), 3.41 (1H, d, J = 10.2 Hz), 3.54 (1H, d, J = 10.2 Hz), 3.64 (1H, td, J = 10.6, 3.9 Hz),
3.67 (2H, s), 3.75 (3H, 5), 4.24 (1H, d, J = 11.0 Hz), 4.45 (1H, d, J = 12.2 Hz), 4.59 (1H, d, J = 11.1 Hz), 4.63 (1H,
d, J = 12.2 Hz), 6.76 (1H, dd, J = 8.0, 1.8 Hz), 6.85 (2H, s), 7.16-7.31 (11H, m). 3C NMR (125 MHz, CDCl3): § =
22.2,26.6, 31.6, 34.8, 40.3, 48.0, 53.5, 54.5, 55.3, 70.1, 73.7, 75.0, 80.4, 112.5, 113.8, 120.6, 127.8, 128.2, 128.4,
128.6, 138.0, 159.9. HR-MS (ESI): m/z calcd for Cs2Hs2NO4 [M+H]*: 504.31138; found: 504.31148.

(R)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((3-methoxybenzyl)amino)propan-2-ol

(39b)
O/
0

H
OH
39b

Prepared with 31b and p-methoxybenzylamine at reflux temperature for 8 h. Yield: 87%, colourless oil. [a]ZDO =

-6.43 (¢ 0.21, MeOH). *H NMR (500 MHz, CDCls): & = 0.86-0.98 (2H, m), 0.93 (3H, d, J = 6.5 Hz), 1.20-1.26 (1H,
m), 1.34-1.40 (1H, m), 1.61 (1H, d, J = 12.8 Hz), 1.72-1.75 (LH, m), 1.88 (1H, td, J = 12.4, 3.4 Hz), 2.19 (1H, d, J =
12.2 Hz), 2.62 (2H, dd, J = 13.8, 11.6 Hz), 3.46 (2H, s), 3.67 (1H, td, J = 10.6, 3.9 Hz), .3.69 (1H, d, J = 13.6 Hz),
3.77 (3H, s), 3.79 (1H, d, J = 13.6 Hz), 4.19 (1H, d, J = 10.9 Hz), 4.42 (1H, d, J = 12.0 Hz), 4.49 (1H, d, J = 12.0
Hz), 4.55 (1H, d, J = 10.9 Hz), 6.74 (1H, dd, J = 7.5, 2.3 Hz), 6.88 (2H, d, J = 7.5 Hz), 7.16-7.33 (11H, m). ¥C
NMR (125 MHz, CDCls): & = 22.3, 26.5, 31.6, 35.0, 40.3, 48.4, 54.3, 54.4, 55.3, 70.2, 73.9, 74.5, 76.3, 81.2, 112.5,
113.6, 120.5, 127.9, 128.1, 128.2, 128.4, 128.6, 138.1, 138.7. HR-MS (ESI): m/z calcd for CaHa4NOs [M+H]*:
504.31138; found: 504.31156.
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(S)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((2-methoxybenzyl)amino)propan-2-ol

(40a)

Prepared with 31a and o-methoxybenzylamine at reflux temperature for 8 h. Yield: 77%, colourless oil. [a]2D0 =

-21.75 (c 0.20, MeOH). *H NMR (500 MHz, CDCls): § = 0.78-0.94 (4H, m), 0.86 (3H, d, J = 6.4 Hz), 1.28-1.37
(1H, m), 1.56-1.71 (3H, m), 2.19 (1H, d, J = 9.9 Hz), 3.05 (1H, d, J = 12.2 Hz), 3.37 (2H, d, J = 9.9 Hz), 3.48 (1H,
td, J = 10.3, 3.7 Hz), 3.59 (3H, s), 3.63 (1H, d, J = 9.6 Hz), 4.07 (2H, s), 4.19 (1H, d, J = 11.1 Hz), 4.41 (1H, d, J =
11.8 Hz), 4.49 (1H, d, J = 11.8 Hz), 4.54 (1H, d, J = 11.1 Hz), 6.71 (1H, d, J = 8.2 Hz), 6.87 (1H, t, J = 7.4 Hz),
7.13-7.29 (12H, m). *C NMR (125 MHz, CDCls): § = 22.0, 25.8, 31.0, 34.2, 39.8, 48.5, 49.6, 53.4, 55.6, 69.8, 73.8,
74.2, 76.4, 79.4, 110.8, 121.6, 128.1, 128.3, 128.4, 128.7, 128.8, 131.5, 132.0, 137.5, 157.7. HR-MS (ESI): m/z
calcd for CsoHsNO4 [M+H]*: 504.31138; found: 504.31070.

O|||

(R)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((2-methoxybenzyl)amino)propan-2-ol

(40b)
% O
<J\/H P O\Q
OH
O
~ 40b

Prepared with 31b and o-methoxybenzylamine at reflux temperature for 8 h. Yield: 85%, colourless oil. [oz]2D0 =

-36.10 (c 0.20, MeOH). *H NMR (500 MHz, CDCls): § = 0.85-0.97 (2H, m), 0.93 (1H, d, J = 6.4 Hz), 1.07-1.15
(1H, m), 1.36 (1h, brs), 1.65-1.70 (3H, m), 2.21 (1H, d, J = 12.1 Hz), 2.84 (1H, d, J = 11.9 Hz), 3.33 (1H, d, J = 10.5
Hz), 3.40 (1H, d, J = 9.6 Hz), 3.45-3.50 (1H, m), 3.58 (1H, d, J = 9.6 Hz), 3.76 (3H, s), 4.13-4.23 (3H, m), 4.45 (1H,
d, J = 12.0 Hz), 458 (2H, t, J = 10.4 Hz), 6.85 (1H, d, J = 7.7 Hz), 6.96 (1H, t, J = 7.4 Hz), 7.20-7.35 (12H, m). 1°C
NMR (125 MHz, CDCly): & = 22.1, 25.9, 31.1, 34.2, 39.7, 49.5, 49.7, 51.2, 55.6, 70.1, 73.9, 80.3, 110.7, 121.3,
128.2, 128.5, 128.6, 128.8, 137.2. HR-MS (ESI): m/z calcd for CsoHaNOs [M+H]*: 504.31138; found: 504.31069.

(S)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((naphthalen-1-

ylmethyl)amino)propan-2-ol (41a)

O|||
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Prepared with 31a and 1-naphthylmethylamine at reflux temperature for 8 h. Yield: 70%, colourless oil. [a]i)" =

-53.00 (c 0.20, MeOH). *H NMR (500 MHz, CDCls): & = 0.85-1.03 (3H, m), 0.92 (3H, d, J = 6.3 Hz), 1.25-1.35
(1H, m), 1.59 (1H, d, J = 11.2 Hz), 1.75 (1H, d, J = 11.3 Hz), 1.92 (1H, d, J = 10.1 Hz), 2.15 (1H, d, J = 12.0 Hz),
2.70 (1H, dd, J = 17.0, 11.5 Hz), 3.40 (1H, d, J = 10.1 Hz), 3.52 (1H, d, J = 10.1 Hz), 3.64 (1H, td, J = 10.6, 3.5 Hz),
4.04 (1H, d, J = 10.9 Hz), 4.13 (2H, s), 4.43 (1H, d, J = 12.2 Hz), 4.49 (1H, d, J = 10.9 Hz), 4.61 (1H, d, J = 12.2
Hz), 7.07 (2H, d, J = 4.1 Hz), 7.22-7.48 (12H, m), 7.74 (1H, d, J = 7.8 Hz), 7.83 (1H, dd, J = 8.1, 2.8 Hz), 8.11 (1H,
d, J = 8.3 Hz). °C NMR (125 MHz, CDCly): § = 22.2, 26.6, 31.5, 34.7, 40.1, 47.9, 52.4, 53.8, 69.9, 73.6, 74.9, 76.7,
80.4,124.3, 125.4, 125.9, 126.1, 127.5, 127.8, 128.1, 128.4, 128.5, 128.7, 132.1, 134.0, 137.8, 138.8. HR-MS (ESI):
m/z calcd for CasHaNOs [M+H]*: 524.31647; found: 524.31563.

(R)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-((naphthalen-1-
ylmethyl)amino)propan-2-ol (41b)

; :oE
O N O\Q
O OH

41b

Prepared with 31b and 1-naphthylmethylamine at reflux temperature for 8 h. Yield: 64%, colourless oil. [a]2D° =

-59.00 (c 0.20, MeOH). *H NMR (500 MHz, CDCls): § = 0.77-0.94 (2H, m), 0.91 (3H, d, J = 6.7 Hz), 1.15-1.23
(1H, m), 1.34 (1H, brs), 1.53-1.68 (4H, m), 1.89 (1H, t, J = 10.1 Hz), 2.17 (1H, d, J = 12.0 Hz), 2.75 (2H, s), 3.44
(2H, t, J = 10.5 Hz), 3.63 (1H, td, J = 10.5, 3.4 Hz), 4.17 (2H, dd, J = 10.8, 6.2 Hz), 4.24 (1H, d, J = 13.2 Hz), 4.39
(1H, d, J = 12.0 Hz), 4.47 (1H, d, J = 12.0 Hz), 4.51 (1H, d, J = 10.9 Hz), 5.09 (1H, brs), 7.20-7.46 (14H, m), 7.72
(1H, d, J = 8.1 Hz), 7.82 (1H, d, J = 7.9 Hz), 8.21 (1H, d, J = 8.2 Hz). *C NMR (125 MHz, CDCls): & = 26.5, 31.5,
34.8, 40.2, 48.2, 52.4, 54.6, 70.1, 73.8, 74.3, 76.3, 81.1, 1245, 125.4, 125.5, 125.7, 126.1, 127.7, 128.0, 128.1,
128.4, 128.5, 128.6, 132.3, 134.0, 138.0, 138.6. HR-MS (ESI): m/z calcd for CasHiNOs [M+H]*: 524.31647; found:
524.31571.

(S)-1-(Benzylamino)-3-((4-fluorobenzyl)oxy)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (44a)

44a

Prepared with 32a and benzylamine at reflux temperature for 8 h. Yield: 87%, colourless oil. [a]]230 =-128.17 (c

0.23, MeOH). 'H NMR (500 MHz, CDCl3): & = 0.86-0.99 (3H, m), 0.93 (3H, d, J = 6.6 Hz), 1.36 (1H, brs), 1.50-
1.65 (4H, m), 1.74 (1H, dd, J = 12.6, 2.6 Hz), 1.93 (1H, t, J = 9.7 Hz), 2.19 (1H, d, J = 12.0 Hz), 2.58 (2H, g, J =
11.4 Hz), 3.39 (1H, d, J = 10.1 Hz), 3.51 (1H, t, J = 10.2 Hz), 3.64 (1H, td, J = 10.7, 3.8 Hz), 3.71 (2H, q, J = 13.4
Hz), 4.15 (1H, d, J = 10.8 Hz), 4.41 (1H, d, J = 12.0 Hz), 4.54 (1H, d, J = 10.8 Hz), 4.58 (1H, d, J = 12.0 Hz), 6.94-
7.00 (4H, m), 7.12 (2H, t, J = 7.4 Hz), 7.22-7.31 (7H, m). 3C NMR (125 MHz, CDCls): § = 22.2, 26.6, 31.5, 34.6,
40.2, 47.7, 53.3, 54.6, 69.3, 72.9, 74.7, 76.7, 115.2 (d, Xcr = 21.1 Hz), 115.4 (d, 2Jcr = 21.2 Hz), 115.5, 127.0,
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128.2, 128.4, 129.4 (d, 3Jc-r = 8.0 Hz), 129.8 (d, “Jcr = 7.9 Hz), 133.7 (d, “Jc.r = 3.6 Hz), 134.5 (d, “Jc-r = 3.0 Hz),
163.3, 163.5. HR-MS (ESI): m/z calcd for Ca;H3sF2NO3; [M+H]*: 510.28198; found: 510.28108.

(R)-1-(Benzylamino)-3-((4-fluorobenzyl)oxy)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (44b)

44b

Prepared with 32b and benzylamine at reflux temperature for 8 h. Yield: 79%, colourless oil. [a]2DO =-130.75 (c

0.24, MeOH). *H NMR (500 MHz, CDCls): & = 0.87-0.98 (2H, m), 1.12-1.19 (1H, m), 1.36 (1H, brs), 1.50-1.75
(5H, m), 1.88 (1H, t, J = 10.2 Hz), 2.18 (1H, d, J = 14.2 Hz), 2.59 (2H, s), 3.44 (2H, dd, J = 14.4, 9.6 Hz), 3.66 (1H,
td, J = 10.5, 3.4 Hz), 3.72 (1H, d, J = 13.5 Hz), 3.80 (1H, d, J = 13.5 Hz), 4.14 (1H, d, J = 10.7 Hz), 4.42 (2H, q, J =
11.8 Hz), 4.53 (1H, d, J = 10.7 Hz), 5.13 (LH, brs), 6.96-7.01 (4H, g, J = 8.6 Hz), 7.17-7.29 (9H, m). 3C NMR (125
MHz, CDCls): § = 22.3, 26.4, 31.5, 34.8, 40.2, 48.2, 54.2, 54.3, 69.4, 73.1, 74.3, 76.2, 81.3, 115.4 (t, 2Jcr = 215
Hz), 126.8, 128.2, 128.3, 129.7 (d, 3Jcr = 8.0 Hz), 129.8 (d, “Jcr = 8.1 Hz), 133.8 (d, “Jcr = 3.0 Hz), 134.3 (d, Ycr
= 3.1 Hz), 163.4 (d, Ycr = 243.9 Hz), 163.5 (d, Jer = 244.7 Hz),. HR-MS (ESI): m/z calcd for CaiHasFaNOs
[M+H]*: 510.28198; found: 510.28113.

(S)-1-((4-Fluorobenzyl)amino)-3-((4-fluorobenzyl)oxy)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (45a)

Prepared with 32a and p-fluorobenzylamine at reflux temperature for 8 h. Yield: 79%, colourless oil. [a]ZDO =-

113.52 (¢ 0.27, MeOH). *H NMR (500 MHz, CDCl3): & = 0.86-1.00 (3H, m), 0.94 (3H, d, J = 6.5 Hz), 1.36 (1H,
brs), 1.62 (1H, d, J = 12.5 Hz), 1.74 (1H, d, J = 12.6 Hz), 1.92 (1H, td, J = 10.5, 2.5 Hz), 2.20 (1H, d, J = 12.1 Hz),
2.54 (2H, t, J =13.0 Hz), 3.38 (1H, d, J = 10.1 Hz), 3.52 (1H, d, J = 10.1 Hz), 3.62 (1H, td, J = 10.5, 3.5 Hz), 3.65
(2H, s), 4.18 (1H, d, J = 10.9 Hz), 4.41 (1H, d, J = 12.0 Hz), 4.58 (2H, d, J = 11.4 Hz), 6.97 (6H, quin, J = 8.4 Hz),
7.14-7.28 (6H, m). °C NMR (125 MHz, CDCls): § = 22.2, 26.6, 31.5, 34.6, 40.1, 69.3, 72.9, 74.7, 76.6, 80.4, 115.1
(d, 2JcF=21.0 Hz), 115.3 (d, 2Jcr = 21.1 Hz), 115.6 (d, 2Jc.r = 21.2 Hz), 129.4 (d, Jcr = 8.0 Hz), 129.6 (d, 3Jc.r =
7.7 Hz), 129.8 (d, ®Jcr = 8.1 Hz), 133.7 (d, “Jc-r = 3.1 Hz), 134.5 (d, *Jc.r = 3.3 Hz), 162.9 (d, YJc.r = 242.7 Hz),
163.4 (d, Nc.r= 243.9 Hz), 163.5 (d, YJc.F= 244.5 Hz),. HR-MS (ESI): m/z calcd for 31H37FsNO3; M+H]*: 528.27255;
found: 528.27161.
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(R)-1-((4-Fluorobenzyl)amino)-3-((4-fluorobenzyl)oxy)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (45b)

45b

Prepared with 32b and p-fluorobenzylamine at reflux temperature for 8 h. Yield: 79%, colourless oil. [a]2D0 =-

131.37 (c 0.24, MeOH). 'H NMR (500 MHz, CDCls): & = 0.86-0.98 (2H, m), 0.94 (3H, d, J = 6.7 Hz), 112-1.20
(1H, m), 1.36 91H, brs), 1.50-1.70 (5H, m), 1.87 (1H, t, J = 10.1 Hz), 2.19 (1H, d, J = 12.1 Hz), 2.57 (2H, s), 3.43
(1H, dd, J = 16.0, 9.5 Hz), 3.63-3.69 (2H, m), 3.76 (1H, d, J = 13.4 Hz), 4.14 (1H, d, J = 10.7 Hz), 4.42 (2H, q, J =
11.8 Hz), 4.53 (1H, d, J = 10.7 Hz), 5.13 (1H, brs), 7.00 (6H, quin, J = 9.6 Hz), 7.19 (2H, t, J = 7.2 Hz), 7.24-7.27
(4H, m). 3C NMR (125 MHz, CDCls): § = 22.3, 26.4, 31.5, 34.8, 40.2, 48.2, 53.4, 54.1, 69.4, 73.1, 74.2, 76.2, 81.3,
115.1 (d, 2Jcr = 21.0 Hz), 115.2 (d, e = 21.3 Hz), 115.5 (d, 2Jcr = 21.4 Hz), 129.6 (d, 3Jcr = 7.7 Hz), 129.7 (d,
3ok = 8.1 Hz), 129.8 (d, 3Jcr = 8.1 Hz), 133.7 (d, ek = 3.0 Hz), 134.3 (d, “Jcr = 3.0 Hz), 136.7, 162.9 (d, Ycr =
242.9 Hz), 163.4 (d, Y = 244.1 Hz), 163.5 (d, Jor = 245.0 Hz),. HR-MS (ESI): m/z calcd for CaiHa7FsNOs
[M+H]*: 528.27255; found: 528.27187.

(S)-1-((4-Fluorobenzyl)oxy)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-methylcyclohexyl)-3-((4-
methoxybenzyl)amino)propan-2-ol (46a)

46a

Prepared with 32a and p-methoxybenzylamine at reflux temperature for 8 h. Yield: 89%, colourless oil. [a]2D° =

-204.12 (c 0.24, MeOH). 'H NMR (500 MHz, CDCls): & = 0.86-1.00 (3H, m), 0.93 (3H, d, J = 6.5 Hz), 1.32-1.42
(1H, m), 1.62 (1H, d, J = 12.6 Hz), 1.75 (1H, dd, J = 12.7, 2.8 Hz), 1.91 (1H, t, J =9.8 Hz), 2.19 (1H, d, J = 12.1
Hz), 2.61 (2H, g, J = 11.5 Hz), 3.38 (1H, d, J = 10.1 Hz), 3.51 (1H, d, J = 10.1 Hz), 3.61-3.68 (3H, m), 3.77 (3H, s),
4.17 (1H, d, J = 10.8 Hz), 4.41 (1H, d, J = 12.0 Hz), 4.55 (1H, d, J = 10.8 Hz), 4.57 (1H, d, J = 11.9 Hz), 6.82 (2H,
d, J = 8.2 Hz), 6.98 (4H, g, J = 8.7 Hz), 7.12-7.18 (4H, m), 7.25-7.30 (2H, m). *C NMR (125 MHz, CDCls): § =
22.2, 26,5, 31.5, 34.6, 40.1, 47.8, 53.2, 53.8, 55.4, 69.3, 72.9, 74.8, 76.4, 80.5, 113.9, 115.2 (d, 2Jcr = 21.2 Hz),
115.4 (d, Zcr = 21.2 Hz), 129.5 (d, 3Jcr = 8.1 Hz), 129.9 (d, 3Jcr = 8.1 Hz), 133.7 (d, Ycr = 3.2 Hz), 134.5 (d, “Jcr
= 3.1 Hz), 158.8, 163.4 (d, Wcr = 243.8 Hz), 163.5 (d, Ycr = 244.6 Hz). HR-MS (ESI): m/z calcd for CaoHaoFaNO4
[M+H]*: 540.29254; found: 540.29186.
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(R)-1-((4-Fluorobenzyl)oxy)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-methylcyclohexyl)-3-((4-
methoxybenzyl)amino)propan-2-ol (46b)

46b

Prepared with 32b and p-methoxybenzylamine at reflux temperature for 8 h. Yield: 92%, colourless oil. [a]ZDO =

-111.18 (c 0.27, MeOH). *H NMR (500 MHz, CDCls): & = 0.87-0.97 (2H, m), 0.93 (3H, d, J = 6.7 Hz), 1.11-1.19
(1H, m), 1.36 (1H, brs), 1.62 (1H, d, J = 12.7 Hz), 1.69 (1H, dd, J = 10.6, 2.4 Hz), 1.86 (1H, t, J = 10.1 Hz), 2.18
(1H, d, J =122 Hz), 2.59 (2H, t, J = 14.0 Hz), 3.43 (2H, s), 3.63-3.68 (2H, m), 3.74 (1H, d, J = 11.2 Hz), 3.78 (3H,
s), 4.14 (1H, d, J =10.7 Hz), 4.42 (2H, q, J = 11.8 Hz), 4.53 (1H, d, J = 10.8 Hz), 6.82 (2H, d, J = 7.9 Hz), 6.99 (4H,
g, J = 8.5 Hz), 7.17-7.26 (6H, m). *C NMR (125 MHz, CDCls): § = 22.3, 26.4, 31.5, 34.8, 40.2, 48.3, 53.6, 54.1,
55.4,69.4, 73.1, 74.3, 76.1, 81.3, 113.8, 115.4 (t, 2Jc-r = 22.0 Hz), 129.3, 129.7 (d, *Jcr= 8.1 Hz), 129.8 (d, 3Jcr =
7.9 Hz), 133.8 (d, “Jc.r = 3.1 Hz), 134.3 (d, “Jc.r = 3.5 Hz), 158.6, 163.4 (d, YJc.r = 244.4 Hz), 163.5 (d, YJc.r= 244.4
Hz). HR-MS (ESI): m/z calcd for CspHaoF2NO4 [M+H]*: 540.29254; found: 540.29200.

(S)-1-((4-Fluorobenzyl)oxy)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-methylcyclohexyl)-3-((naphthalen-1-
ylmethyl)amino)propan-2-ol (47a)

Prepared with 32a and 1-naphthylmethylamine at reflux temperature for 8 h. Yield: 86%, colourless oil. [a]2DO =

-119.77 (c 0.26, MeOH). 'H NMR (500 MHz, CDCl3): § = 0.84-1.05 (3H, m), 0.92 (3H, d, J = 6.1 Hz), 1.31 (1H,
brs), 1.50-1.60 (4H, m), 1.75 (1H, dd, J = 10.2, 2.6 Hz), 1.87 (1H, t, J = 10.7 Hz), 2.12 (1H, d, J = 12.1 Hz), 2.70
(2H, g, J = 11.5 Hz), 3.38 (1H, d, J = 10.1 Hz), 3.48 (1H, d, J = 10.0 Hz), 3.63 (1H, td, J = 10.6, 3.4 Hz), 3.95 (1H,
d, J = 10.8 Hz), 4.15 (2H, s), 4.41 (1H, t, J = 10.4 Hz), 4.55 (1H, d, J = 12.0 Hz), 6.86 (2H, t, J = 8.5 Hz), 6.93-7.00
(4H, m), 7.20-7.27 (2H, m), 7.35-7.42 (2H, m), 7.48 (2H, t, J = 3.6 Hz)), 7.74 (1H, d, J = 7.4 Hz), 7.83 (1H, t, J =
5.1 Hz), 8.12 (1H, d, J = 6.1 Hz). 3C NMR (125 MHz, CDCls): § = 22.2, 26.7, 31.5, 34.7, 40.3, 48.0, 52.5, 53.8,
69.3, 73.0, 75.1, 76.7, 80.6, 115.3 (t, 2Jcr = 20.6 Hz),, 125.4, 125.8, 126.0, 128.8, 129.5 (d, 3Jc.r = 8.0 Hz), 129.8 (d,
4Jcr=8.1Hz), 132.1, 133.7 (d, “Jcr = 3.0 Hz), 134.1, 134.6 (d, “Jcr = 3.0 Hz), 163.5. HR-MS (ESI): m/z calcd for
CasHaoF2NOs [M+H]*: 560.29763; found: 560.29689.
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(R)-1-((4-Fluorobenzyl)oxy)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-methylcyclohexyl)-3-((naphthalen-1-
ylmethyl)amino)propan-2-ol (47b)

H
@ o
47b
Prepared with 32b and 1-naphthylmethylamine at reflux temperature for 8 h. Yield: 72%, colourless oil. [a]ZDO =

-102.35 (c 0.23, MeOH). *H NMR (500 MHz, CDCl3): & = 0.77-0.94 (2H, m), 0.91 (3H, d, J = 6.2 Hz), 1.10-1.18
(1H, m), 1.30-1.40 (1H, m), 1.54 (1H, d, J = 12.8 Hz), 1.65 (1H, dd, J = 12.9, 2.6 Hz), 1.88 (1H, td, J = 12.5, 2.5
Hz), 2.16 (1H, d, J = 12.0 Hz), 2.17 (2H, d, J = 13.9 Hz), 3.42 (1H, dd, J = 15.5, 9.4 Hz), 3.63 (1H, td, J = 10.5, 3.4
Hz), 4.12 (1H, d, J = 10.8 Hz), 4.20 (2H, q, J = 13.2 Hz), 4.21 (2H, g, J = 11.8 Hz), 4.50 (1H, d, J = 10.7 Hz), 5.07
(1H, brs), 6.97 (4H, g, J = 9.0 Hz), 7.16 (2H, t, J = 7.5 Hz), 7.22 (2H, t, J = 7.4 Hz), 7.37 (1H, t, J = 7.6 Hz), 7.42-
7.49 (3H, m), 7.73 (1H, d, J = 8.0 Hz), 7.82 (1H, t, J = 8.5 Hz), 8.21 (1H, d, J = 8.6 Hz). *C NMR (125 MHz,
CDCls): § = 22.3, 26.4, 31.5, 34.7, 40.2, 48.1, 52.4, 54.5, 69.3, 73.1, 74.3, 76.3, 81.2, 115.2 (d, 2Jc.r = 21.2 H2),
115.4 (d, 2o = 21.5 Hz) , 124.5, 125.4, 125.6, 125.8, 126.1, 127.7, 128.6, 129.6 (d, 3Jo.r = 8.0 Hz), 129.8 (d, 2Jc.r =
8.1 Hz), 132.2, 133.7 (d, “Je.r = 3.1 Hz), 134.0, 134.3 (d, “Jcr = 3.3 Hz), 136.5, 163.4 (d, Xc.r = 244.4 Hz), 163.5 (d,
Ue.r = 244.5 Hz). HR-MS (ESI): m/z calcd for CasHaoF2NO3 [M+H]*: 560.29763; found: 560.29686.

(S)-1-(Benzylamino)-3-((4-methoxybenzyl)oxy)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (50a)

OH
50a

Prepared with 33a and benzylamine at reflux temperature for 8 h. Yield: 80%, colourless oil. [a]2D° =+1.74 (c

0.23, MeOH). 'H NMR (500 MHz, CDCls): & = 0.85-0.98 (4H, m), 0.93 (3H, d, J = 6.5 Hz), 1.30-1.40 (1H, m), 1.60
(1H, d, J = 11.9 Hz), 1.76 (1H, dd, J = 12.4, 2.7 hz), 1.88 (1H, td, J = 10.8, 3.2 Hz), 2.21 (1H, d, J = 13.5 Hz), 2.64
(2H, t, J = 12.5 Hz), 3.37 (1H, d, J = 10.0 Hz), 3.51 (1H, d, J = 10.0 Hz), 3.60 (1H, td, J = 10.7, 4.0 Hz), 3.70 (2H, 1,
J=15.3 Hz), 3.78 (3H, 5), 3.79 (3H, s), 4.16 (1H, d, J = 10.7 Hz), 4.37 (1H, d, J = 11.6 Hz), 4.53 (2H, d, J = 10.8
Hz), 6.83 (4H, t, J = 9.0 Hz), 7.12 (2H, d, J = 8.5 Hz), 7.21-7.28 (7H, m). *C NMR (125 MHz, CDCls): & = 22.2,
26.5, 29.8, 31.6, 34.7, 40.3, 48.2, 53.7, 54.3, 55.4, 69.7, 73.3, 74.6, 76.3, 80.0, 113.9, 114.1, 127.1, 128.3, 128.5,
129.4, 129.8, 130.2, 131.0, 159.3, 159.5. HR-MS (ESI): m/z calcd for CssHaNOs [M+H]*: 534.32195; found:
534.32300.
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(R)-1-(Benzylamino)-3-((4-methoxybenzyl)oxy)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (50b)

50b

Prepared with 33b and benzylamine at reflux temperature for 8 h. Yield: 64%, colourless oil. [oc]]z)0 = +0.50 (c

0.22, MeOH). *H NMR (500 MHz, CDCls): & = 0.85-0.96 (3H, m), 0.93 (3H, d, J = 6.5 Hz), 1.14-1.27 (1H, m),
1.30-1.40 (1H, m), 1.60 (1H, d, J = 12.5 Hz), 1.69 (1H, dd, J = 13.1, 3.2 Hz), 1.85 (1H, td, J = 12.8, 3.2 Hz), 2.19
(1H, d, J = 13.5 Hz), 2.61 (2H, s), 3.41 (2H, 5), 3.63 (LH, td, J = 10.5, 3.9 Hz), 3.72 (1H, d, J = 13.6 Hz), 3.75-3.82
(2H, m), 3.78 (3H, s), 3.79 (3H, s), 4.12 (1H, d, J = 10.5 Hz), 4.35 (1H, d, J = 11.6 Hz), 4.42 (1H, d, J = 11.6 Hz),
4.49 (1H, d, J = 10.5 Hz), 6.84 (4H, q, J = 8.6 Hz), 7.16 (2H, d, J = 8.5 Hz), 7.22 (2H, d, J = 8.5 Hz), 7.29 (4H, t, J
= 6.8 Hz). 13C NMR (125 MHz, CDCls): & = 22.3, 26.4, 31.5, 34.9, 40.2, 48.3, 54.2, 55.4, 69.7, 73.4, 74.1, 76.2,
80.9, 113.8, 114.0, 126.8, 128.2, 128.3, 129.6, 129.8. HR-MS (ESI): m/z calcd for CssHasNOs [M+H]*: 534.32195;
found: 534.32316.

(S)-1-((4-Fluorobenzyl)amino)-3-((4-methoxybenzyl)oxy)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (51a)

OH
51a

Prepared with 33a and p-fluorobenzylamine at reflux temperature for 8 h. Yield: 78%, colourless oil. [oc]f)0 =

+10.00 (c 0.21, MeOH). *H NMR (500 MHz, CDCls): & = 0.81-0.99 (4H, m), 0.93 (3H, d, J = 6.5 Hz), 1.30-1.40
(1H, m), 1.60 (1H, d, J = 12.5 Hz), 1.76 (1H, dd, J = 12.5, 2.8 Hz), 1.89 (1H, td, J = 11.3, 3.0 Hz), 2.21 (1H, d, J =
12.2 Hz), 2.54 (2H, s), 3.36 (1H, d, J = 10.1 Hz), 3.48 (1H, t, J = 5.4 Hz), 3.58-3.66 (3H, m), 3.78 (3H, s), 3.79 (3H,
s), 4.18 (1H, d, J = 10.8 Hz), 4.37 (1H, d, J = 11.8 Hz), 4.54 (1H, d J = 11.8 Hz), 4.56 (1H, d, J = 10.8 Hz), 6.83
(4H,t,J=7.7 Hz), 6.95 (2H, t, J = 8.7 Hz), 7.13 (2H, d, J = 8.5 Hz), 7.21 (4H, t, J = 8.4 Hz). *3C NMR (125 MHz,
CDCls): 8 = 22.3, 26.6, 31.6, 34.8, 40.3, 48.1, 53.5, 53.8, 55.4, 69.6, 73.3, 74.6, 80.0, 113.9, 114.0, 115.2 (d, 2Jcr=
21.2 Hz), 129.4, 129.6 (d, %Jcr = 7.8 Hz), 129.7, 130.2. HR-MS (ESI): m/z calcd for CssHisFNOs [M+H]*:
552.31253; found: 552.313109.
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(R)-1-((4-Fluorobenzyl)amino)-3-((4-methoxybenzyl)oxy)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (51b)

F o O
HH ® o

OH
51b

Prepared with 33b and p-fluorobenzylamine at reflux temperature for 8 h. Yield: 78%, colourless oil. [oc]]z)0 =-

12.37 (¢ 0.24, MeOH). *H NMR (500 MHz, CDCls): & = 0.84-0.96 (4H, m), 0.93 (3H, d, J = 6.5 Hz), 1.14-1.25 (1H,
m), 1.30-1.45 (1H, m), 1.65 (1H, dd, J = 13.1, 3.3 Hz), 1.84 (1H, td, J = 12.7, 3.2 Hz), 2.18 (1H, d, J = 12.3 H2),
2.58 (2H, s), 3.62 (1H, td, J = 10.7, 3.9 Hz), 3.67 (1H, d, J = 13.5 Hz), 3.76 (1H, d, J = 13.4 Hz), 3.78 (3H, s), 3.79
(3H, s), 3.80 (1H, d, J = 11.3 Hz), 4.12 (1H, d, J = 10.5 Hz), 4.35 (1H, d, J = 11.6 Hz), 4.42 (1H, d, J = 11.6 Hz),
4.49 (1H, d, J = 10.5 Hz), 6.82-6.87 (4H, m), 6.95 (2H, t, J = 8.7 Hz), 7.16 (2H, d, J = 8.5 Hz), 7.21-7.26 (4H, m).
13C NMR (125 MHz, CDCls): § = 22.3, 26.4, 31.5, 34.9, 40.2, 48.3, 53.5, 54.2, 55.4, 69.7, 73.4, 73.9, 76.2, 80.8,
113.8, 114.0, 115.0 (d, 2Jc.r = 21.0 Hz), 129.6, 129.7, 129.8, 130.1, 130.7, 159.3. HR-MS (ESI): m/z calcd for
Ca3H43FNOs [M+H]*: 552.31253; found: 552.31392.

(S)-1-((4-Methoxybenzyl)amino)-3-((4-methoxybenzyl)oxy)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (52a)

Prepared with 33a and p-methoxybenzylamine at reflux temperature for 8 h. Yield: 89%, colourless oil. [oc]f)0 =

+14.17 (c 0.23, MeOH). *H NMR (500 MHz, CDCls): § = 0.84-0.98 (5H, m), 0.93 (3H, d, J = 6.5 Hz), 1.18-1.22
(1H, m), 1.31-1.36 (1H, m), 1.60 (1H, d, J = 12.6 Hz), 1.77 (1H, dd, J = 12.7, 3.1 Hz), 1.87 (1H, td, J = 10.7, 8.6
Hz), 2.12-2.31 (4H, m), 2.59 (2H, q, J = 11.5 Hz), 3.36 (1H, d, J = 10.1 Hz), 3.48 (1H, d, J = 10.1 Hz), 3.58-3.63
(3H, m), 3.76 (3H, s), 3.77 (3H, s), 3.78 (3H, s), 4.16 (1H, d, J = 10.7 Hz), 4.37 (1H, d, J = 11.8 Hz), 4.52 (1H, d, J
=2.0 Hz), 454 (1H, d, J = 3.2 Hz), 6.80-6.85 (6H, m), 7.12 (2H, d, J = 8.5 Hz), 7.16 (2H, d, J = 8.5 Hz), 7.21 (2H,
d, J = 8.5 Hz). *C NMR (125 MHz, CDCls): § = 22.3, 26.5, 29.8, 31.6, 34.8, 40.3, 48.1, 53.5, 53.9, 55.4, 76.4, 80.1,
113.9, 113.9, 114.1, 129.4, 129.5, 129.8, 130.2, 131.1. HR-MS (ESI): m/z calcd for C34H4sNOg [M+H]*: 564.33251;
found: 564.33265.
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(R)-1-((4-Methoxybenzyl)amino)-3-((4-methoxybenzyl)oxy)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (52b)

52b

Prepared with 33b and p-methoxybenzylamine at reflux temperature for 8 h. Yield: 92%, colourless oil. [oc]f)O =

+18.72 (¢ 0.25, MeOH). *H NMR (500 MHz, CDCls): § = 0.79-0.95 (7H, m), 0.93 (3H, d, J = 6.5 Hz), 1.13-1.37
(4H, m), 1.60 (1H, d, J = 12.9 Hz), 1.68-1.82 (1H, m), 1.79-1.85 (1H, m), 2.16-2.31 (2H, m), 2.62 (2H, s), 3.42 (2H,
q,J = 9.6 Hz), 3.62 (1H, td, J = 10.5, 3.9 Hz), 3.70 (2H, q, J = 13.2 Hz), 3.77 (6H, d), 3.78 (3H, s), 4.13 (1H, d, J =
10.5 Hz), 4.35 (1H, d, J = 11.6 Hz), 4.41 (1H, d, J = 11.6 Hz), 4.49 (1H, d, J = 10.5 Hz), 6.80-6.86 (6H, m), 7.14-
7.22 (6H, m). 3C NMR (125 MHz, CDCls): & = 22.3, 26.4, 31.5, 34.9, 40.3, 48.4, 53.6, 54.1, 55.4, 69.8, 73.4, 74.3,
76.0, 80.8, 129.4, 129.6, 129.8, 130.2, 130.8, 158.8, 159.4, 159.5. HR-MS (ESI): m/z calcd for CasHasNOg [M+H]*:
564.33251; found: 564.33269.

(S)-1-((4-Methoxybenzyl)oxy)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-methylcyclohexyl)-3-((naphthalen-1-
ylmethyl)amino)propan-2-ol (53a)

Prepared with 33a and 1-naphthylmethylamine at reflux temperature for 8 h. Yield: 88%, colourless oil. [a]2D° =

+20.65 (¢ 0.23, MeOH). *H NMR (500 MHz, CDCls): & = 0.83-1.00 (3H, m), 0.91 (3H, d, J = 6.5 Hz), 1.25-1.34
(1H, m), 1.58 (1H, d, J = 12.5 Hz), 1.73 (1H, dd, J = 12.7, 3.0 Hz), 1.88 (1H, td, J = 11.6, 2.9 Hz), 2.15 (1H, dd, J =
16.0, 4.3 Hz), 2.68 (2H, s), 3.36 (1H, d, J = 10.1 Hz), 3.47 (1H, d, J = 10.2 Hz), 3.60 (1H, td, J = 10.6, 3.8 Hz), 3.73
(3H, s), 3.78 (3H, ), 3.97 (1H, d, J = 10.6 Hz), 4.13 (2H, s), 4.35 (1H, d, J = 11.8 Hz), 4.43 (1H, d, J = 10.7 Hz),
453 (1H, d, J = 11.8 Hz), 6.72 (2H, d, J = 8.5 Hz), 6.82 (2H, d, J = 8.5 Hz), 6.96 (2H, d, J = 8.5 Hz), 7.20 (2H, d, J
= 8.5 Hz), 7.37-7.42 (2H, m), 7.45-7.50 (2H, m), 7.74 (1H, d, J = 7.8 Hz), 7.84 (1H, dd, J = 6.9, 3.0 Hz). °C NMR
(125 MHz, CDCls): & = 22.3, 26.6, 31.5, 34.7, 40.2, 47.9, 52.3, 53.8, 55.3, 55.4, 69.5, 73.2, 74.5, 80.0, 113.8, 113.9,
124.2,125.4, 125.7, 126.0, 128.8, 129.4, 129.8, 130.0, 134.0, 159.2, 159.4. HR-MS (ESI): m/z calcd for Cs7HasNOs
[M+H]*: 584.33760; found: 584.33873.
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(R)-1-((4-Methoxybenzyl)oxy)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-methylcyclohexyl)-3-
((naphthalen-1-ylmethyl)amino)propan-2-ol (53b)

H
@ o
53b
Prepared with 33b and 1-naphthylmethylamine at reflux temperature for 8 h. Yield: 73%, colourless oil. [oc]zD0 =
+1.78 (c 0.27, MeOH). *H NMR (500 MHz, CDCls): § = 0.78-0.93 (2H, m), 0.91 (3H, d, J = 6.5 Hz), 1.15-1.21 (1H,
m), 1.30-1.36 (1H, m), 1.64-1.68 (1H, m), 1.86 (1H, td, J = 12.7, 3.2 Hz), 2.15-2.20 (1H, m), 2.73 (2H, s), 3.41 (2H,
s), 3.62 (1H, td, J = 10.7, 3.9 Hz), 3.76 (3H, s), 3.78 (3H, s), 4.12 (1H, d, J = 10.5 Hz), 4.16 (1H, d, J = 13.1 Hz),
4.23 (1H, d, J =13.2 Hz), 4.33 (1H, d, J = 11.6 Hz), 4.40 (1H, d, J = 11.6 Hz), 4.47 (1H, d, J = 10.5 Hz), 6.80-6.85
(4H, m), 7.13 (2H, d, J = 8.6 Hz), 7.19 (2H, d, J = 8.5 Hz), 7.37 (1H, t, J = 8.0 Hz), 7.42-7.47 (3H, m), 7.72 (1H, d,
J = 8.1 Hz), 7.80-7.83 (1H, m), 8.19-8.22 (1H, m). 3C NMR (125 MHz, CDCls): & = 22.3, 26.5, 31.5, 34.9, 40.3,

48.3, 52.4, 54.7, 55.4, 69.8, 73.4, 74.2, 80.9, 113.9, 114.1, 124.6, 125.4, 125.6, 125.8, 127.6, 128.6, 129.5, 129.7,
134.0. HR-MS (ESI): m/z calcd for Cs7HasNOs [M+H]*: 584.33760; found: 584.33901.

2.4. General procedure for ring-opening of epoxide with azoles

A solution of epoxides (2.9 mmol) in dry DMF (30 mL) was added to the azoles (8.7 mmol) in dry DMF (10
mL) and K.COj3 (14.5 mmol). The mixture was kept at reflux temperature for 48-96 h. When the reaction was
completed (indicated by TLC), the mixture was dissolved in water (15 mL) and extracted with EtOAc (3 x 50 mL).
The combined organic phase was again extracted with saturated NaCl solution (3 x 50 mL), then dried (Na.SOa),
filtered and concentrated. The crude product was purified by column chromatography on silica gel with
CHCI3:MeOH = 19:1, resulting in O-benzyl derivatives.

(5)-2-((1R,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)-1-(1H-imidazol-1-yl)propan-2-ol (14a)

Prepared with 3a and imidazole at reflux temperature for 96 h. Yield: 58%, white crystal. All physical
properties and spectroscopic data of compound 14a were consistent with the literature data.*
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(R)-2-((1R,2R,4R)-2-(Benzyloxy)-4-methylcyclohexyl)-1-(1H-imidazol-1-yl)propan-2-ol (14b)

N=
OH
14b

Prepared with 3b and imidazole at reflux temperature for 96 h. Yield: 38%, colourless oil. All physical
properties and spectroscopic data of compound 14b were consistent with the literature data.*

(S)-1-(1H-Benzo[d]imidazol-1-yl)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)propan-2-ol (15a)

N
=\ H o

N =

OH

15a

Prepared with 3a with benzimidazole at reflux temperature for 96 h. Yield: 71%, colourless oil. [ac]zDO =-20.13
(c 0.22, MeOH). *H NMR (500 MHz, CDCls): & = 0.75-0.80 (1H, m), 0.91 (3H, d, J = 6.4 Hz), 0.92-0.97 (1H, m),
1.02-1.14 (1H, m), 1.12 (3H, s), 1.35-1.47 (1H, m), 1.50-1.55 (1H, m), 1.60-1.70 (2H, m), 1.84 (1H, dd, J = 13.0,
2.8 Hz), 2.24 (1H, d, J = 12.2 Hz), 3.61 (1H, td, J = 10.4, 3.5 Hz), 4.03 (1H, d, J = 14.3 Hz), 4.11 (1H, d, J =14.3
Hz), 4.39 (1H, d, J = 11.1 Hz), 4.67 (1H, d, J = 11.1 Hz), 5.50 (1H, s), 7.23-7.40 (8H, m), 7.79 (1H, d, J = 7.5 Hz),
8.19 (1H, s). *C NMR (125 MHz, CDCls): & = 21.5, 22.0, 27.5, 31.4, 34.0, 39.5, 48.0, 53.2, 70.2, 75.4, 80.3, 110.1,
120.3, 121.7, 122.6, 128.4, 128.8, 135.2, 137.1, 143.3, 145.2. HR-MS (ESI): m/z calcd for Ca4Hz1N20, [M+H]*:
379.23855; found:379.23728.

(R)-1-(1H-Benzo[d]imidazol-1-yI)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)propan-2-ol (15b)

ST

15b

Prepared with 3b with benzimidazole at reflux temperature for 96 h. Yield: 28%, colourless oil. [a]) = -45.89
(c 0.19, MeOH). *H NMR (500 MHz, CDCls): & = 0.92 (3H, s), 0.99 (3H, d, J = 6.4 Hz), 0.97-1.06 (2H, m), 1.13-
1.23 (1H, m), 1.40-1.52 (1H, m), 1.67 (1H, brs), 1.73-1.82 (2H, m), 1.97 (1H, dd, J = 12.9, 2.9 Hz), 2.32 (1H, d, J =
12.1 Hz), 3.53 (1H, td, J = 10.5, 3.5 Hz), 3.99 (1H, d, J = 14.3 Hz), 4.11 (1H, d, J = 14.3 Hz), 425 (1H, d, J =111
Hz), 4.75 (1H, d, J = 11.1 Hz), 4.80 (1H, s), 7.16-7.40 (8H, m), 7.77 (1H, d, J = 7.8 Hz), 7.89 (1H, s). °C NMR
(125 MHz, CDCls): 6 = 22.1, 24.3, 27.2, 31.5, 34.6, 39.2, 51.5, 51.7, 70.2, 75.5, 80.5, 110.3, 120.3, 121.8, 122.8,
128.5, 128.6, 129.0, 135.1, 137.3, 143.4, 144.9. HR-MS (ESI): m/z calcd for CaaHaiN20; [M+H]*: 379.23855;
found: 379.23700.
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(S)-2-((1R,2R,4R)-2-((4-Fluorobenzyl)oxy)-4-methylcyclohexyl)-1-(1H-imidazol-1-yl)propan-2-ol (20a)

Prepared with 4a with imidazole at reflux temperature for 96 h. Yield: 58%, colourless oil. [a]2D° = +12.76 (c
0.21, MeOH). *H NMR (500 MHz, CDCl3): § = 0.83-0.90 (1H, m), 0.93 (3H, d, J = 6.3 Hz), 0.95-1.06 (2H, m), 1.09
(3H, s), 1.32-1.42 (2H, m), 1.66 (1H, d, J = 13.1 Hz), 1.75 (1H, dd, J = 13.0, 2.8 Hz), 2.22 (1H, d, J = 12.2 Hz),
3.58 (1H, td, J = 10.4, 3.6 Hz), 3.79 (1H, d, J = 14.2 Hz), 3.90 (1H, d, J = 14.2 Hz), 4.36 (1H, d, J = 11.0 Hz), 4.64
(1H, d, J = 11.0 Hz), 5.40 (1H, s), 7.00-7.07 (4H, m), 7.26-7.29 (2H, m), 7.54 (1H, s). ¥C NMR (125 MHz, CDCl5):
8 =216, 22.0, 27.4, 31.4, 33.9, 39.5, 47.1, 55.4, 69.5, 74.8, 80.4, 115.7 (d, 2Jcr = 21.6 Hz), 121.0, 128.5, 130.2 (d,
3Jce = 8.2 Hz), 133.0 (d, “Jcr = 3.4 Hz), 138.7, 163.7. HR-MS (ESI): m/z calcd for CyoH2sFN2O2 [M+H]*:
347.21348; found: 347.21229.

(R)-2-((1R,2R,4R)-2-((4-Fluorobenzyl)oxy)-4-methylcyclohexyl)-1-(1H-imidazol-1-yl)propan-2-ol (20b)

20b

Prepared with 4b with imidazole at reflux temperature for 96 h. Yield: 25%, colourless oil. [a]IZ)O = +53.38 (c
0.21, MeOH). 'H NMR (500 MHz, CDCls): & = 0.93-1.01 (1H, m), 0.96 (3H, s), 0.97 (3H, d, J = 6.2 Hz), 1.03-1.15
(1H, m), 1.37-1.49 (1H, m), 1.65-1.75 (2H, m), 0.89 (1H, dd, J = 12.9, 3.0 Hz), 2.26 (1H, d, J = 12.2 Hz), 3.35 (1H,
td, J=10.5, 3.6 Hz), 3.85 (1H, d, J = 14.0 Hz), 3.91 (1H, d, J = 13.9 Hz), 4.22 (1H, d, J = 11.0 Hz), 4.66 (1H, d, J =
11.0 Hz), 6.96 (1H, s), 7.05 (3H, t, J = 8.4 Hz), 7.29-7.33 (2H, m), 7.52 (1H, s). 3C NMR (125 MHz, CDCl3): § =
22.1,24.4,27.1, 315, 34.5,39.9, 51.3, 54.2, 69.4, 74.7, 80.5, 115.8 (d, 2Jc.r = 21.2 Hz), 121.1, 128.3, 130.1 (d, 3Jc-r
= 8.2 Hz), 133.2 (d, {Jc.r = 3.5 Hz), 138.4, 163.7 (d, YJc.r = 245.7 Hz). HR-MS (ESI): m/z calcd for CyoH2sFN20;
[M+H]*: 347.21348; found: 347.21223.

(S)-1-(1H-Benzo[d]imidazol-1-yl)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-methylcyclohexyl)propan-2-ol (21a)

SO,

21a

Prepared with 4a with benzimidazole at reflux temperature for 96 h. Yield: 71%, colourless oil. [a]2D0 = +30.84
(c 0.25, MeOH). *H NMR (500 MHz, CDClz): 6 = 0.72-0.82 (1H, m), 0.91 (3H, d, J = 6.6 Hz), 0.90-0.97 (1H, m),
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1.06-1.15 (1H, m), 1.12 (3H, s), 1.38-1.47 (1H, m), 1.49-1.55 (1H, m), 1.60-1.68 (2H, m), 1.85 (1H, dd, J = 13.0,
3.0 Hz), 2.22 (1H, d, J = 12.1 Hz), 3.60 (1H, td, J = 10.5, 3.8 Hz), 4.03 (1H, d, J = 14.3 Hz), 4.11 (1H, d, J = 14.3
Hz), 4.36 (1H, d, J = 11.0 Hz), 4.63 (1H, d, J = 11.0 Hz), 5.44 (1H, s), 7.02 (2H, t, J = 8.5 Hz), 7.22-7.27 (4H, m),
7.39 (1H, d, J = 7.6 Hz), 7.79 (1H, d, J = 7.2 Hz), 8.18 (1H, 5). *C NMR (125 MHz, CDCls): & = 21.6, 22.0, 27.5,
31.4, 34.0, 39.5, 47.9, 53.2, 69.4, 75.5, 80.4, 110.1, 115.7 (d, e = 21.2 Hz), 120.3, 121.8, 122.7, 130.2 (d, 3Jcr =
8.2 Hz), 132.9 (d, “Jcr = 3.3 Hz), 135.2, 143.3, 145.2, 163.7. HR-MS (ESI): m/z calcd for CasHaoFN,Oz [M+H]*:
397.22913; found: 379.22798.

(R)-1-(1H-Benzo[d]imidazol-1-yl)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-methylcyclohexyl)propan-2-ol
(21b)

SO

21b

Prepared with 4b with benzimidazole at reflux temperature for 96 h. Yield: 36%, colourless oil. [a]é" =+4.67 (c

0.21, MeOH). *H NMR (500 MHz, CDCls): & = 0.95-1.03 (2H, m), 0.98 (3H, s), 0.99 (3H, d, J = 4.2 Hz), 1.16-1.25
(1H, m), 1.40-1.50 (1H, m), 1.65 (1H, brs, 1.72-1.79 (2H, m), 1.98 (1H, dd, J = 13.0, 3.0 Hz), 2.27 (1H, d, J = 12.0
Hz), 3.47 (1H, td, J = 10.5, 3.6 Hz), 4.09-4.17 (3H, m), 4.65 (1H, d, J = 10.9 Hz), 4.78 (1H, s), 7.06 (2H, t, J = 8.5
Hz), 7.18-7.31 (5H, m), 7.78 (1H, d, J = 7.7 Hz), 7.97 (1H, s). °C NMR (125 MHz, CDCls): & = 22.1, 24.6, 27.2,
31.5, 34.6, 39.9, 51.6, 51.7, 69.4, 75.6, 80.8, 110.4, 115.8 (d, ZJcr = 21.3 Hz), 120.4, 121.9, 122.8, 130.1 (d, 3Jcr =
8.2 Hz), 133.2 (d, “Jcr = 3.4 Hz), 135.2, 143.4, 144.8, 163.7 (d, YJcr = 245.8 Hz). HR-MS (ESI): m/z calcd for
CasH30FN20, [M+H]*: 397.22913; found: 397.22779.

(S)-1-(1H-Imidazol-1-yI)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-methylcyclohexyl)propan-2-ol (26a)

Prepared with 5a with imidazole at reflux temperature for 96 h. Yield: 50%, colourless oil. [oc]f)O = +133.40 (c

0.20 MeOH). *H NMR (500 MHz, CDCls): & = 0.72-0.80 (1H, m), 0.85 (3H, d, J = 6.7 Hz), 0.88-0.98 (1H, m), 0.99
(3H, s), 1.22-1.34 (2H, m), 1.58 (1H, d, J = 12.9 Hz), 1.65 (1H, dd, J = 13.0, 2.8 Hz), 2.16 (1H, d, J = 12.3 Hz), 3.49
(1H, td, J = 10.4, 3.6 Hz), 3.71 (1H, d, J = 14.2 Hz), 3.72 (3H, s), 3.81 (1H, d, J = 14.2 Hz), 4.25 (1H, d, J = 10.8
Hz), 4.54 (1H, d, J = 10.8 Hz), 5.45 (1H, brs), 6.80 (2H, d, J = 8.2 Hz), 6.93 (1H, 5), 6.98 (1H, s), 7.15 (2H, d, J =
8.2 Hz), 7.48 (1H, s). ®C NMR (125 MHz, CDCls): & = 21.5, 22.0, 27.4, 31.4, 33.9, 39.4, 47.0, 55.4, 55.5, 69.7,
74.8, 79.8, 114.2, 121.0, 128.3, 129.2, 130.1, 138.6, 159.7. HR-MS (ESI): m/z calcd for CpHyuN,Os [M+H]*:
359.23347; found: 359.23230.
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(R)-1-(1H-Imidazol-1-yl)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-methylcyclohexyl)propan-2-ol (26b)

26b

Prepared with 5b with imidazole at reflux temperature for 96 h. Yield: 25%, colourless oil. [a]2D0 =+100.52 (¢

0.23, MeOH). *H NMR (500 MHz, CDCls): 6 = 0.92 (3H, s), 0.92-0.95 (1H, m), 0.97 (3H, d, J = 6.7 Hz), 0.95-1.05
(2H, m), 1.37-1.49 (1H, m), 1.64-1.74 (2H, m), 1.87 (1H, dd, J = 12.8, 3.2 Hz), 3.28 (1H, d, J = 12.2 Hz), 3.39 (1H,
td, J=10.5, 3.7 Hz), 3.78 (3H, s), 3.79 (2H, s), 4.24 (1H, d, J = 10.9 Hz), 4.66 (1H, d, J=11.0 Hz), 6.89 (2H, d, J =
8.4 Hz), 6.94 (1H, s), 7.02 (1H, s), 7.28 (2H, d, J = 8.7 Hz), 7.47 (1H, s). °C NMR (125 MHz, CDCly): & = 22.1,
24.2,27.1, 315, 34.6, 39.9, 51.4, 54.0, 55.5, 69.6, 74.7, 79.7, 114.3, 121.1, 128.1, 129.3, 130.1, 138.5, 159.8. HR-
MS (ESI): m/z calcd for Cp1H31N2O3 [M+H]*: 359.23347; found: 359.23226.

(S)-1-(1H-Benzo[d]imidazol-1-y1)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-methylcyclohexyl)propan-2-ol
(27a)

OIII

H
27a

g

Prepared with 5a with benzimidazole at reflux temperature for 96 h. Yield: 43%, colourless oil. [a]2D0 =+124.00

(c 0.21, MeOH). *H NMR (500 MHz, CDCls): & = 0.82-0.80 (1H, m), 0.88-0.96 (1H, m), 0.91 (3H, d, J = 6.3 Hz),
1.06-1.14 (1H, m), 1.10 (3H, s), 1.35-1.45 (1H, m), 1.48-1.53 (1H, m), 1.60-1.70 (2H, m), 1.83 (1H, dd, J = 13.0,
2.7 Hz), 2.23 (1H, d, J = 12.0 Hz), 3.58 (1H, td, J = 10.4, 3.6 Hz), 3.79 (3H, ), 4.02 (1H, d, J = 14.3 Hz), 4.10 (1H,
d, J = 14.3 Hz), 4.32 (1H, d, J = 10.8 Hz), 4.60 (1H, d, J = 10.8 Hz), 5.55 (1H, s), 6.86 (2H, d, J = 8.2 Hz), 7.20-
7.26 (4H, m), 7.38 (1H, d, J = 7.6 Hz), 7.78 (1H, d, J = 7.3 Hz), 8.19 (1H, s). *°C NMR (125 MHz, CDCls): § =
21.5, 22.0, 27.5, 31.4, 34.0, 39.5, 48.0, 53.2, 55.4, 69.7, 75.4, 79.9, 110.1, 114.2, 120.3, 121.7, 122.6, 129.2, 130.1,
135.2, 143.3, 145.2, 159.7. HR-MS (ESI): m/z calcd for CosHasN2Os [M+H]*: 409.24912; found:409.24803.

(R)-1-(1H-Benzo[d]imidazol-1-yl)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-methylcyclohexyl)propan-2-ol
(27Db)
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Prepared with 5b with benzimidazole at reflux temperature for 96 h. Yield: 28%, colourless oil. [a]i)" =+109.23
(c 0.22, MeOH). *H NMR (500 MHz, CDCls): § = 0.92 (3H, s), 0.94-1.05 (2H, m), 0.99 (3H, d, J = 6.6 Hz), 1.13-
1.21 (1H, m), 1.40-1.55 (1H, m), 1.64 (1H, s), 1.71-1.79 (2H, m), 1.96 (1H, dd, J = 12.9, 2.9 Hz), 2.32 (1H, d, J =
11.9 Hz), 3.51 (1h, td, J = 10.5, 3.5 Hz), 3.77 (3H, s), 4.99 (1H, d, J = 14.3 Hz), 4.10 (1H, d, J = 14.3 Hz), 4.19 (1H,
d, J=10.9 Hz), 4.69 (1H, d, J = 10.9 Hz), 4.87 (1H,s), 6.90 (2H, d, J = 8.3 Hz), 7.19-7.29 (5H, m), 7.77 (1H, d, J =
7.4 Hz), 7.95 (1H, s). ®*C NMR (125 MHz, CDCls): § = 22.1, 24.3, 27.3, 31.5, 34.6, 39.9, 51.4, 51.7, 55.5, 69.7,
80.0, 110.3, 114.3, 120.3, 121.8, 122.7, 129.4, 130.1, 135.1, 143.4, 144.9, 159.9. HR-MS (ESI): m/z calcd for
C2sH33N203 [M+H]*: 409.24912; found:409.24790.

(S)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-(1H-imidazol-1-yl)propan-2-ol (42a)

Prepared with 31a and imidazole at reflux temperature for 48 h. Yield: 67%, colourless oil. All physical
properties and spectroscopic data of compound 42a were consistent with the literature data.*

(R)-1-(Benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)-3-(1H-imidazol-1-yl)propan-2-ol (42b)

Prepared with 31b and imidazole at reflux temperature for 48 h. Yield: 83%, colourless oil. All physical
properties and spectroscopic data of compound 42b was consistent with literature data.*

(S)-1-(1H-Benzo[d]imidazol-1-yl)-3-(benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)propan-2-ol
(43a)

N
= W] ©
N (0]
H
43a

OIII

Prepared with 31a and benzimidazole at reflux temperature for 48 h. Yield: 45%, colourless oil. [a]2DO =-32.54
(c 0.22, MeOH). *H NMR (500 MHz, CDClz): & = 0.84-1.05 (3H, m), 0.98 (3H, d, J = 6.3 Hz), 1.16-1.25 (1H, m),
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1.40-1.45 (1H, m), 1.73 (1H, d, J = 12.8 Hz), 1.92 (1H, td, J = 10.3, 2.6 Hz), 2.10 (1H, d, J = 13.2 Hz), 2.31 (1H, d,
J=12.2 Hz), 3.10 (1H, d, J = 9.7 Hz), 3.20 (1H, d, J = 9.6 Hz), 3.52 (1H, td, J = 10.5, 3.4 Hz), 4.04 (1H, d, J = 14.4
Hz), 4.18 (1H, d, J = 10.9 Hz), 4.22 (1H, d, J = 11.8 Hz), 4.33 (1H, d, J = 14.4 Hz), 4.37 (1H, d, J = 11.7 Hz), 4.73
(1H, d, J = 10.9 Hz), 4.08 (1H, s), 7.06-7.38 (13H, m), 7.75 (1H, d, J = 8.0 Hz), 7.91 (1H, ). °C NMR (125 MHz,
CDCls): & = 22.2, 26.6, 31.4, 34.7, 40.0, 49.0, 49.3, 70.3, 73.5, 73.6, 76.5, 80.2, 110.8, 120.0, 122.7, 127.9, 128.0,
128.5, 128.9, 135.2, 137.4, 137.8, 143.2, 145.1. HR-MS (ESI): m/z calcd for CaiHzzN.03 [M+H]*: 485.28042;
found:485.27971.

(R)-1-(1H-Benzo[d]imidazol-1-yl)-3-(benzyloxy)-2-((1R,2R,4R)-2-(benzyloxy)-4-methylcyclohexyl)propan-2-ol
(43b)

N
=\ H ©
N 0
OH
43b

Prepared with 31b and benzimidazole at reflux temperature for 48 h. Yield: 75%, colourless oil. [a]? = -86.15

(c 0.20, MeOH). *H NMR (500 MHz, CDClz): 6 = 0.76-0.84 (1H, m), 0.87-0.97 (1H, m), 0.94 (3H, d, J = 6.6 Hz),
1.27 (1H, d, J = 12.8 Hz), 1.37-1.47 (1H, m), 1.56-1.68 (3H, m), 1.84 (1H, dd, J = 12.8, 2.4 Hz), 2.22 (1H, d, J =
12.1 Hz), 3.06 (1H, d, J = 9.6 Hz), 3.28 (1H, d, J = 9.6 Hz), 3.56 (1H, td, J = 10.3, 3.6 Hz), 4.10 (2H, d, J = 11.8
Hz), 4.22 (1H, d, J = 11.7 Hz), 4.43 (1H, d, J = 7.1 Hz), 4.46 (1H, d, J = 4.5 Hz), 4.54 (1H, d, J = 11.0 Hz), 5.03
(1H, s), 7.17-7.45 (13H, m), 7.77 (1H, d, J = 8.0 Hz), 8.05 (1H, s). **C NMR (125 MHz, CDCl3): & = 22.2, 26.6,
31.3, 34.7, 39.8, 49.5, 49.6, 70.1, 71.6, 73.5, 75.4, 80.5, 110.4, 120.1, 128.1, 128.2, 128.3, 128.4, 128.6, 128.7,
135.4,137.2, 137.9, 143.3, 145.4. HR-MS (ESI): m/z calcd for C31Hz7N2O3 [M+H]*: 485.28042; found:485.27975.

(S)-1-((4-Fluorobenzyl)oxy)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-methylcyclohexyl)-3-(1H-imidazol-1-
yhpropan-2-ol (48a)

Prepared with 32a and imidazole at reflux temperature for 48 h. Yield: 84%, colourless oil. [o]) = -179.71 (c

0.21, MeOH). H NMR (500 MHz, CDCls): § = 0.87-1.12 (3H, m), 0.96 (3H, d, J = 6.3 Hz), 1.35-1.45 (1H, m), 1.57
(1H, brs), 1.70 (1H, d, J = 12.7 Hz), 1.83 (1H, t, J = 11.0 Hz), 1.99 (1H, d, J = 12.8 Hz), 2.25 (1H, d, J = 11.8 Hz),
3.14 (2H, t, J = 10.6 Hz), 3.34 (1H, td, J = 10.4, 3.3 Hz), 3.89 (1H, d, J = 14.0 Hz), 4.06 (1H, d, J = 14.0 Hz), 4.19
(1H, d, J = 10.9 Hz), 4.31 (1H, d, J = 11.7 Hz), 4.40 (1H, d, J = 11.7 Hz), 4.63 (1H, d, J = 10.9 Hz), 4.84 (1H, ),
6.93 (1H, s), 7.00-7.06 (5H, m), 7.22-7.29 (4H, m), 7.42 (1H, 5). 3C NMR (125 MHz, CDCl3): § = 22.1, 26.6, 31.4,
34.6,40.1, 48.8, 51.1, 69.4, 73.0, 73.9, 75.9, 80.1, 115.4 (d, 2Jcr = 21.2 Hz), 115.8 (d, Zer = 21.5 Hz), 121.1, 129.6
(d, 3\](:.;: =81 HZ), 130.1 (d, 3\](:4: =81 HZ), 138.4. HR-MS (ES|) m/z calcd for C27H33F2N203 [M+H]+: 47124592,
found: 471.24490.
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(R)-1-((4-Fluorobenzyl)oxy)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-methylcyclohexyl)-3-(1H-imidazol-1-
yl)propan-2-ol (48b)

48b

Prepared with 32b and imidazole at reflux temperature for 48 h. Yield: 59%, colourless oil. [a]ZDO =-126.73 (c

0.26, MeOH). *H NMR (500 MHz, CDCl3): § = 0.76-0.93 (2H, m), 0.93 (3H, d, J = 6.3 Hz), 1.36-1.49 (3H, m), 1.66
(1H,d, J=12.6 Hz), 1.74 (1H, d, J = 12.7 Hz), 2.18 (1H, d, J = 12.2 Hz), 3.15 (1H, d, J = 9.6 Hz), 3.30 (1H, d, J =
9.6 Hz), 3.56 (1H, td, J = 10.0, 3.4 Hz), 3.95 (1H, d, J = 14.1 Hz), 4.09 (1H, d, J = 14.1 Hz), 4.16 (1H, d, J = 11.0
Hz), 4.33 (1H, d, J = 11.8 Hz), 4.46 (1H, d, J = 11.8 Hz), 4.54 (1H, d, J = 11.0 Hz), 5.14 (1H, s), 7.00-7.06 (6H, m),
7.18 (2H, t, J = 6.6 Hz), 7.27 (2H, t, J = 6.5 Hz), 7.50 (1H, s). *C NMR (125 MHz, CDCl3): & = 20.1, 26.8, 31.5,
34.6, 39.9, 69.4, 72.4, 73.1, 75.5, 80.7, 115.5 (d, 2Jc.r = 21.1 Hz), 115.7 (d, 2Jcr = 20.9 Hz), 121.2, 128.6, 129.8 (d,
3)cr = 7.9 Hz), 130.1 (d, 3Jc-r = 8.1 Hz), 133.1 (d, “Jcr = 3.2 Hz), 133.7 (d, “Jc-r = 2.9 Hz), 138.9, 163.6 (d, YJc.r =
244.9 Hz), 163.7 (d, Ycr = 245.3 Hz). HR-MS (ESI): m/z calcd for Cz;HasF2N,O3 [M+H]*: 471.24592; found:
471.24500.

(S)-1-(1H-Benzo[d]imidazol-1-yI)-3-((4-fluorobenzyl)oxy)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (49a)

OIII

H
49a

Prepared with 32a and benzimidazole at reflux temperature for 48 h. Yield: 75%, colourless oil. [a]2D° =-141.73

(c 0.22, MeOH). *H NMR (500 MHz, CDCl3): § = 0.90-1.03 (2H, m), 0.97 (3H, d, J = 6.6 Hz), 1.17-1.26 (1H, m),
1.36-1.46 (1H, m), 1.52 (2H, s), 1.74 (1H, d, J = 12.8 Hz), 1.91 (1H, t, = 12.6 Hz), 2.08 (1H, dd, J = 13.1, 2.6 Hz),
2.27 (1H, d, J = 11.0 Hz), 3.12 (1H, d, J = 9.7 Hz), 3.22 (1H, d, J = 9.7 Hz), 3.47 (1H, d, J = 10.4, 3.8 Hz), 4.09
(1H, d, J = 10.6 Hz), 4.11 (1H, d, J = 14.1 Hz), 4.21 (1H, d, J = 11.7 Hz), 4.33 (1H, d, J = 5.1 Hz), 4.34 (1H, d, J =
10.5 Hz), 4.64 (1H, d, J = 10.8 Hz), 4.78 (1H, s), 6.97-7.28 (11H, m), 7.76 (1H, d, J = 8.0 Hz), 7.97 (1H, s). C
NMR (125 MHz, CDCls): & = 22.1, 26.7, 31.4, 34.7, 40.2, 49.1, 49.2, 69.5, 73.0, 73.8, 76.6, 80.4, 110.7, 115.4 (d,
2)cr = 21.3 Hz), 115.8 (d, Zcr = 21.2 Hz), 120.3, 121.9, 122.7, 129.7 (d, 3Jcr = 7.9 Hz), 130.1 (d, 3Jcr = 8.1 H2),
135.3, 143.5, 145.0. HR-MS (ESI): m/z calcd for CaiHasFoN2Os [M+H]*: 521.26157; found: 521.26065.
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(R)-1-(1H-Benzo[d]imidazol-1-yl)-3-((4-fluorobenzyl)oxy)-2-((1R,2R,4R)-2-((4-fluorobenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (49b)

F
N=
S\ g ©
N 0
OH
49b

Prepared with 32b and benzimidazole at reflux temperature for 48 h. Yield: 65%, colourless oil. [a]2D° =-137.58

(c 0.24, MeOH). *H NMR (500 MHz, CDCls): & = 0.76-0.83 (1H, m), 0.90-0.97 (1H, m), 0.94 (3H, d, J = 6.7 Hz),
0.35-0.45 (1H, m), 1.50-1.60 (2H, m), 1.67 (1H, t, J = 12.2 Hz), 1.86 (1H, d, J = 13.1 Hz), 2.20 (1H, d, J = 12.1 Hz),
3.09 (1H, d, J = 9.6 Hz), 3.27 (1H, d, J = 9.6 Hz), 3.58 (1H, td, J = 10.3, 3.5 Hz), 4.11 (1H, d, J = 12.1 Hz), 4.13
(1H, d, J = 10.4 Hz), 4.22 (1H, d, J = 11.7 Hz), 4.40 (2H, d, J = 12.6 Hz), 453 (1H, d, J = 11.0 Hz), 5.04 (H, s),
6.96-7.26 (10H, m), 7.41 (1H, d, J = 7.8 Hz), 7.77 (1H, d, J = 7.1 Hz), 8.05 (1H, s). 13C NMR (125 MHz, CDCls): &
=22.1,26.7,31.4, 34.7, 39.9, 49.2, 49.7, 69.4, 72.0, 75.7, 80.7, 110.3, 115.6 (t, 2Jcr = 21.1 Hz), 120.3, 121.8, 122.6,
129.9 (d, %Jcr = 8.1 Hz), 130.1 (d, 3Jcr = 8.1 Hz), 133.1 (d, “Jcr = 3.5 Hz), 133.7 (d, “Jcr = 3.0 Hz), 135.4, 143.5,
145.4. HR-MS (ESI): m/z calcd for CsiHasF2N20s [M+H]*: 521.26157; found: 521.26098.

(S)-1-(1H-Imidazol-1-yl)-3-((4-methoxybenzyl)oxy)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (54a)

Prepared with 33a and imidazole at reflux temperature for 48 h. Yield: 52%, colourless oil. [a]ZDO = +22.66 (c

0.21, MeOH). *H NMR (500 MHz, CDCls): & = 0.88-1.04 (4H, m), 0.95 (3H, d, J = 6.6 Hz), 1.35-1.45 (1H, m),
1.60-1.73 (9H, m), 1.79 (1H, td, J = 12.6, 3.2 Hz), 1.95-2.02 (1H, m), 2.27 (1H, d, J = 11.3 Hz), 3.08 (2H, dd, J =
13.5, 9.7 Hz), 3.37 (1H, td, J = 10.6, 3.8 Hz), 3.77-3.80 (1H, m), 3.78 (3H, s), 3.80 (3H, s), 4.02 (1H, d, J = 14.0
Hz), 4.18 (1H, d, J = 10.9 Hz), 4.25 (1H, d, J = 11.4 Hz), 4.36 (1H, d, J = 11.5 Hz), 4.63 (1H, d, J = 10.8 Hz), 4.91
(1H, brs), 6.85-6.91 (5H, m), 6.99 (1H, s), 7.19 (2H, d, J = 8.5 Hz), 7.23 (2H, d, J = 8.5 Hz), 7.41 (1H, 5). *C NMR
(125 MHz, CDCls): & = 22.2, 26.5, 31.3, 34.6, 40.0, 49.0, 51.0, 55.4, 55.5, 69.6, 73.1, 73.4, 75.7, 79.4, 113.9, 114.3,
129.4,129.5, 130.1, . HR-MS (ESI): m/z calcd for CagHaeN20s [M+H]*: 495.28590; found: 495.28616.
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(R)-1-(1H-Imidazol-1-yl)-3-((4-methoxybenzyl)oxy)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (54b)

54b

Prepared with 33b and imidazole at reflux temperature for 48 h. Yield: 52%, colourless oil. [a] = +3.52 (c

0.23, MeOH). *H NMR (500 MHz, CDClz): & = 0.76-0.93 (2H, m), 0.92 (3H, d, J = 6.5 Hz), 1.36-1.46 (3H, m),
1.62-1.72 (6H, m), 2.19 (1H, dd, J = 12.1, 5.2 Hz), 3.08 (1H, d, J = 9.6 Hz), 3.28 (1H, d, J = 9.6 Hz), 3.52 (1H, td, J
=10.1, 3.7 Hz), 3.79 (3H, s), 3.81 (3H, s), 3.93 (1H, d, J = 14.1 Hz), 4.08 (1H, d, J = 13.4 Hz), 4.11 (1H, d, J = 10.4
Hz), 4.28 (1H, d, J = 11.6 Hz), 4.42 (1H, d, J = 11.6 Hz), 4.50 (1H, d, J = 10.8 Hz), 5.20 (1H, s), 6.85 (2H, d, J =85
Hz), 6.89 (2H, d, J = 8.5 Hz), 6.99 (2H, s), 7.14 (2H, d, J = 8.5 Hz), 7.23 (2H, d, J = 8.5 Hz), 7.50 (1H, s). *)C NMR
(125 MHz, CDCls): 8 = 22.1, 26.8, 31.4, 34.6, 39.9, 48.0, 52.1, 55.4, 55.5, 69.7, 71.9, 13.2, 75.4, 80.2, 114.0, 114.1,
121.3, 128.4, 129.4, 129.7, 130.0, 130.1, 159.7. HR-MS (ESI): m/z calcd for CaoHasN20s [M+H]*: 495.28590;
found: 495.28611

(S)-1-(1H-Benzo[d]imidazol-1-yl)-3-((4-methoxybenzyl)oxy)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (55a)

OIII

H
55a

Ao

Prepared with 32a and benzimidazole at reflux temperature for 48 h. Yield: 78%, colourless oil. [a]zDO =-35.13

(c 0.23, MeOH). *H NMR (500 MHz, CDCl5): § = 0.88-1.03 (2H, m), 0.97 (3H, d, J = 6.5 Hz), 1.12-1.20 (1H, m),
1.35-1.45 (1H, m), 1.62 (3H, brs), 1.72 (1H, d, J = 12.6 Hz), 1.88 (1H, td, J = 12.8, 3.1 Hz), 2.06 (1H, dd, J = 13.2,
3.2 Hz), 2.30 (1H, d, J = 12.1 Hz), 3.06 (1H, d, J = 9.6 Hz), 3.15 (1H, d, J = 9.6 Hz), 3.49 (1H, td, J = 10.6, 3.8 Hz),
3.78 (3H, s), 3.80 (3H, s), 4.02 (1H, d, J = 14.4 Hz), 4.13 (1H, d, J = 11.1 Hz), 4.15 (1H, d, J = 12.5 Hz), 4.29 (1H,
s), 4.31 (1H, d, J = 3.7 Hz), 4.67 (1H, d, J = 10.7 Hz), 4.84 (1H, s), 6.84 (2H, d, J = 8.5 Hz), 6.89 (2H, d, J = 8.5
Hz), 7.11-7.24 (6H, m), 7.75 (1H, d, J = 8.0 Hz), 7.96 (1H, s). °C NMR (125 MHz, CDCls): & = 22.2, 26.6, 31.4,
34.7, 40.0, 49.0, 49.3, 55.4, 55.5, 69.8, 73.2, 73.3, 76.5, 79.8, 110.9, 113.9, 1144.3, 120.0, 121.8, 122.6, 129.5,
129.6, 130.0, 130.1, 143.3, 145.1, 159.4, 159.8. HR-MS (ESI): m/z calcd for CssHaN,Os [M+H]*: 545.30155;
found: 545.30411.
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(R)-1-(1H-Benzo[d]imidazol-1-yl)-3-((4-methoxybenzyl)oxy)-2-((1R,2R,4R)-2-((4-methoxybenzyl)oxy)-4-
methylcyclohexyl)propan-2-ol (55b)

O
N— ~
A S T
N O
OH

55b

Prepared with 33b and benzimidazole at reflux temperature for 48 h. Yield: 88%, colourless oil. [a]7 = -12.63
(c 0.27, MeOH). *H NMR (500 MHz, CDCl3): 6 = 0.76-0.81 (1H, m), 0.88-0.96 (1H, m), 0.93 (3H, d, J = 6.5 Hz),
1.35-1.45 (1H, m), 1.52-1.67 (7H, m), 1.81 (1H, dd, J = 12.7, 2.8 Hz), 2.21 (1H, d, J = 11.6 Hz), 3.02 (1H, d, J = 9.6
Hz), 3.15 (1H, d, J = 9.6 Hz), 3.53 (1H, td, J = 10.5, 3.8 Hz), 3.77 (3H, s), 3.81 (3H, s), 4.05 (1H, d, J = 10.6 Hz),
4.08 (1H, d, J = 14.0 Hz), 4.16 (1H, d, J = 11.4 Hz), 4.38 (1H, d, J = 11.5 Hz), 4.42 (1H, d, J = 14.3 Hz), 4.49 (1H,
d, J=10.8 Hz), 5.07 (1H, s), 6.82 (2H, d, J = 8.5 Hz), 6.90 (2H, d, J = 8.5 Hz), 7.11 (2H, d, J = 8.5 Hz), 7.21-7.23
(4H, m), 7.43-7.45 (1H, m), 7.76-7.78 (1H, m), 8.05 (1H, s). 3C NMR (125 MHz, CDCly): & = 22.2, 26.6, 31.4,
34.7,39.9,49.4,49.7,55.4,55.5,69.7, 71.4, 73.1, 75.4, 80.2, 110.4, 114.0, 114.1, 120.1, 121.7, 122.6, 129.4, 129.8,
130.0, 130.1, 135.4, 143.3, 145.4, 159.5, 159.6. HR-MS (ESI): m/z calcd for CssHaiN,Os [M+H]*: 545.30155;
found:545.30328.

2.4. General procedure for debenzylation

A suspension of palladium-on-carbon (5% Pd, 0.22 g) in MeOH (50 mL) was added to isopulegol-based benzyl
derivatives (14.0 mmol) in MeOH (100 mL), and the mixture was stirred under an H, atmosphere (1 atm) at room
temperature. After completion of the reaction (as monitored by TLC, 24 h), the mixture was filtered through a Celite
pad, and the solution was evaporated to dryness. The crude products were recrystallised in diethyl ether, resulting in
primary aminodiol 28a and aminotriols 56a—b.

(1R,2R,5R)-2-((S)-1-Amino-2-hydroxypropan-2-yl)-5-methylcyclohexanol (28a)

Prepared with 6a, 16a or 22a. Yield: 85% (with 6a), 87% (with 16a), 67% (with 22a), white crystals. All
physical properties and spectroscopic data of compound 28a were consistent with the literature data.®
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(S)-3-Amino-2-((1R,2R,4R)-2-hydroxy-4-methylcyclohexyl)propane-1,2-diol (56a)

OH
®) OoH
H
56a

H
H,N

OII

Prepared with 34a, 44a or 50a. Yield: 87% (with 34a), 82% (with 44a), 75% (with 50a), white crystals. All
physical properties and spectroscopic data of compound 56a were consistent with the literature data.3

(R)-3-Amino-2-((1R,2R,4R)-2-hydroxy-4-methylcyclohexyl)propane-1,2-diol (56b)

N OH
HN__4& _oH
OH
56b

Prepared with 34b, 44b or 50b. Yield: 90% (with 31b), 87% (with 44b), 93% (with 39b), white crystals. All
physical properties and spectroscopic data of compound 56b were consistent with the literature data.®
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3. Antiproliferative effect of O-benzyl derivatives

During our antiproliferative work we intended to use a practical investigational approach, therefore, we focused
on the present treatment guidelines of gynecological cancers to choose a long time available, well-characterised
positive control molecule which is recommended for the therapy of all cancer types included in our experiment
(namely, breast, cervical and ovarian cancer). According to the online available guidelines of the European Society
of Medical Oncology (ESMO) platinum compounds, like cisplatin, are effective in the clinical treatment of different
gynecological cancers.

Platinum-based therapy is still the first-line treatment option in local cervical cancer and it can be beneficial in
combination with paclitaxel or topotecan in the therapy of advanced/metastatic cervical cancer.> Moreover, patients
suffering from either primary (early stage or epithelial form) or recurrent ovarian cancer can be treated with
platinum derivatives, in most cases as part of combination chemotherapy.® Among numerous different types of
breast cancer according to their pathophysiological or developmental origin, for most triple negative breast cancer
(defined by the absence of expression of estrogen and progesterone receptors and of overexpression of HER2 or
amplification of HER2neu) chemotherapy included platinum derivatives remains the standard treatment.” MDA-
MB-231 cell line used in our work is an experimentally applicable triple negative breast cancer cell line.

Table 1. Antiproliferative activities of the O,N-functionalized (-)-isopulegol analogs against cancer cells.

Growth inhibition (%) £ SEM

Compounds Co;/[c. [calculated ICsp (UM)]
(M) Hela MCF7 MDA-MB-231 A2780
2a 10 35.97+1.04 - 21.85+2.86 -
30 59.57+0.51 31.63 +2.29 86.99 + 1.44 42.94 £2.68
2b 10 - - - -
30 - - - -
2c 10 . . - .
30 54.02 +2.48 37.72+£ 0091 - 28.40 +2.78
6a 10 97.71£0.29 97.61 +0.85 76.83 £ 1.01 91.59+0.40
30 98.11+0.31 98.03 + 0.46 78.91 +0.86 94.28 + 0.34
2.84 2.30 3.42 2.62
7a 10 - - - -
30 60.08 &= 1.04 73.75 + 2.69 - 29.83 £ 3.50
24.28 20.29
8a 10 7248 +£2.41 72.71 £ 1.69 41.52+1.43 30.63 + 0.80
30 98.76 +0.32 95.61 £ 0.25 96.07 = 0.60 98.82 £ 0.59
5.20 3.54 9.94 9.31
9a 10 63.73 £2.68 39.03 +1.33 - -
30 90.39 £ 1.02 89.63+£0.72 44.06 + 2.87 98.07 £ 0.27
6.51 8.57
10a 10 75.79 £1.70 92.40 + 0.86 45.67 £0.73 42.90+2.70
30 98.88 + 0.49 96.98 £ 1.10 83.54 £ 0.96 93.87 +0.90
4.32 1.93 5.73 7.25
11a 10 65.35+£2.30 76.77 £0.93 35.98+2.12 32.90 +1.83
30 97.90 £0.42 95.86 +1.09 95.35+£0.33 95.34+0.68
6.29 1.95 11.67 12.51
12a 10 81.76 + 1.80 46.87 £1.33 - 58.46 +2.64
30 82.42+0.72 98.13+1.01 87.58 +1.35 99.92 + 0.67
4.59 4.20 12.78 7.39
13a 10 67.83 £0.99 61.46 £1.67 - 28.27+1.89
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30 86.85 +0.23 92.19 + 0.75 60.95 + 1.76 94.20 + 0.39
5.42 4.26 24.97 13.73
14a 10 - - - -
30 59.74 + 1.72 34.65 +2.39 - 39.55+233
24.54
14b 10 - - - -
30 70.80 + 0.86 55.99 + 3.07 - 49.51 + 1.24
23.20
154 10 32.09 + 1.25 51.01 + 1.64 - 3521 +0.19
30 89.02 + 1.63 98.28 + 0.47 83.21+£2.57 98.30+0.15
11.63 7.02 16.71 12.25
15b 10 61.57 +0.36 55.18 + 0.97 - 4430 + 1.82
30 86.34 + 0.80 94,78 + 1.16 80.01 + 1.34 99.15+ 0.41
6.46 9.41 27.64 10.88
308 10 40.35+0.80 - - -
30 4453 +1.24 4028 £1.27 28.05 + 1.92 29.67 +0.98
20b 10 32.83 £3.15 - - 24.03 £2.30
30 61.46 + 1.42 46.19 £ 1.04 25.03 +1.36 52.02 +2.06
30¢ 10 39.25+ 0.86 - - -
30 60.57 + 1.03 23.99 + 1.45 - 27.39+3.56
24.74
34a 10 99.10 +0.14 84.11+0.17 97.83 +0.32 90.40 + 0.17
30 98.65 + 0.20 83.18+0.19 9931 +0.25 91.08+0.18
2.57 1.99 3.98 4.06
a4b 10 97.38 + 1.07 94.76 + 0.19 95.52+0.31 99.05 + 0.23
30 98.23 +0.72 96.43 + 0.39 96.96 + 0.46 99.13 + 0.74
2.27 3.69 3.40 3.26
354 10 53.73 + 0.81 30.16 + 3.58 - 33.67+ 1.39
30 98.89 + 0.08 98.59 + 0.26 94.40 £ 0.56 99.89 + 0.61
7.15 10.43 15.38 11.85
a5h 10 97.65+0.21 82.87 +0.33 94,81+ 1.14 93.37+0.22
30 97.84+0.20 83.56 + 0.50 98.39 +0.17 93.96 + 0.34
2.50 2.56 3.78 4.28
364 10 96.68 + 0.20 9534+ 0.54 95.38 + 0.59 95.02 + 0.54
30 96.63 +0.12 96.18 + 0.39 96.08 + 0.59 95.40 + 0.54
2.78 1.10 3.93 1.41
a6b 10 98.73 + 0.38 95.69 + 0.31 93.67 + 0.66 95.15 + 0.84
30 98.07 + 0.59 96.80 + 0.37 97.13 £ 0.30 95.30 + 0.35
2.32 0.74 4.17 0.91
372 10 98.17 +0.33 97.36+0.24 94.40 £ 0.50 98.97 + 0.33
30 98.89 + 0.24 98.43+0.21 93.76 + 0.95 100.20 + 0.45
2.38 1.80 2.94 3.02
a7b 10 83.04 + 0.31 83.71+ 1.36 83.85+1.22 9532+ 0.31
30 96.20 + 0.55 91.93 + 0.90 92.49 + 0.96 99.37 +0.26
2.60 5.07 6.00 4.01
384 10 97.66 + 0.16 84.07 +0.28 97.93+0.51 92.77 +0.22
30 97.43 + 1.57 84.48+0.23 100.10 + 0.83 93.37+ 0.43
2.37 1.50 3.21 2.51
28b 10 95.78 + 0.29 93.34+0.44 96.48 + 0.59 99.05 + 0.26
30 95.36 + 1.10 93.86 + 0.55 96.64 + 0.46 99.24 +0.23
2.38 2.12 3.15 3.79
39a 10 99.39 + 0.38 95.74 + 0.24 96.52 + 0.88 94.92 + 0.94
30 99.16 + 0.56 95.08 + 0.30 95.10 + 0.69 99.09 + 0.66
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1.57 0.68 1.89 0.85
39 10 80.28 + 0.90 72.10+1.52 - 84.12 + 147
30 100.80 +0.70 95.30 £ 0.33 94.46 £ 0.52 95.10+0.58
4.63 1.48 16.75 1.37
40a 10 98.11 £ 0.16 84.87+0.89 95.70 £ 0.33 90.12 +0.18
30 97.57£0.36 84.49 + 0.64 96.78 + 0.45 90.20 +0.22
40b 2.05 1.78 2.45 2.19
10 95.61 £0.95 93.41 £0.38 95.04 £+ 0.89 98.98 £0.42
30 98.31 £0.18 94.76 £ 2.80 98.40 + 1.38 99.12 + 0.80
2.63 1.63 2.00 1.99
41a 10 97.06 £ 0.49 81.09+1.23 96.82 + 0.54 90.66 = 0.48
30 97.26 +£ 0.52 87.71 £ 0.66 97.98 + 0.80 90.70 £ 0.30
2.56 5.93 3.57 5.00
41b 10 81.43 +£0.55 82.93£0.42 83.05 + 0.40 97.06 +0.73
30 98.99 + 0.10 90.69 £ 0.69 91.21+0.71 98.50 £ 0.39
2.52 5.67 2.59 4.06
43a 10 68.78 £ 0.39 67.47+1.29 30.83 + 3.06 82.97+0.25
30 99.10+0.14 86.38 + 1.29 98.30 £ 0.69 90.42 +0.42
43b 6.85 7.45 12.36 5.34
10 97.81 £0.33 84.33+£1.00 84.65+ 1.11 98.33£0.26
30 95.36 + 1.31 95.73+£1.16 95.86 + 1.10 98.84 + 0.20
3.98 5.68 5.02 4.32
443 10 98.18 £ 0.25 95.66 + 0.88 93.76 £ 2.40 95.20 +0.55
30 98.78 £ 0.26 100.20 + 0.58 101.10 £ 0.83 97.28+0.26
1.34 0.88 1.46 2.23
44b 10 95.99 £ 0.12 96.15+0.48 97.92 £ 0.27 95.60 +0.33
30 96.40+0.13 100.30 £0.12 98.81 £0.18 98.48 +0.14
2.95 0.96 2.71 2.10
453 10 93.74 £ 0.50 93.74+ 0.40 88.90 £2.42 93.76 £ 0.89
30 96.82 £ 0.09 97.23 £0.52 95.04 + 1.04 95.28 +£0.34
2.88 0.84 1.79 2.26
450 10 93.38 £ 0.29 96.39 £ 1.26 94.71 + 2.86 94.16 + 0.09
30 94.47 £ 0.26 99.67 + 1.08 99.30 + 0.84 95.68+0.19
2.72 0.91 1.91 1.41
46a 10 93.38+0.37 97.67+0.87 99.62 + 1.54 93.84+0.43
30 95.54 £ 0.27 98.43 +0.30 99.43 £ 0.82 95.36 £0.20
2.45 0.90 1.91 1.52
460 10 94.25 +£0.35 98.31 £ 0.48 98.52 £ 0.23 95.12 +0.38
30 95.78 £ 0.37 98.96 £ 0.25 98.96 £ 0.18 95.76 £0.16
1.58 0.90 1.76 1.39
50a 10 93.80 £ 0.26 96.18 + 0.81 99.45 +0.87 98.01 £0.51
30 97.41 £ 0.59 101.90 +£0.76 101.30 +£0.78 100.20 £ 0.62
3.67 1.43 2.19 1.64
50b 10 98.90 + 0.33 97.45+£0.38 97.46 +2.33 100.10 +0.09
30 98.58 £ 0.26 98.95+0.18 101.30+0.98 100.60 = 0.28
3.09 1.49 2.13 0.93
51a 10 95.05 £ 0.81 94.52+£0.76 91.65+1.32 94.12£0.92
30 99.14+0.14 100.70 = 0.88 99.20 + 0.90 100.00 = 0.35
2.84 1.64 1.91 1.48
51b 10 97.25+£0.27 98.03 £ 0.73 95.82+1.22 93.94 £ 0.97
30 99.14+0.14 101.50 +1.09 100.10 +0.81 100.30 £ 0.37
3.62 1.32 3.18 1.92
52a 10 96.86 £ 0.71 100.70 £ 0.03 96.78 £ 0.31 98.65 + 2.06
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30 97.57+041 100.80 +1.73 98.82 + 0.20 99.72 + 1.59

1.95 1.42 1.65 1.33
59b 10 99.21+£0.12 96.55 £ 0.50 97.12£0.33 97.34+0.44
30 99.37 £ 0.09 98.95+0.18 98.82 +£0.20 100.90 £ 0.63

3.52 1.60 2.84 1.50
Cisplatin 10 42.61 £2.33 53.03£2.29 67.51 +1.01 83.57+1.21
30 99.93 £ 0.26 86.90+1.24 87.75+ 1.10 95.02 + 0.28

12.43 5.78 3.74 1.30
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'H-NMR of compound 2b

5. 'H- and *C-NMR spectra of new compounds

BEYEREEE 2 2&ER BENZEE FRSEBEE EREPUEAD 25REECC
b e e e e = e R F TTTa e i ArnaNNd 3833303000 33883
B N Y eyt Y N ol
~F1E+09
~IE+08
CHg -8E+08
~7E+08
; FGE+D8
H;,i::/“-‘“::H3 F '
FSE+08
HE+08
F3E+08
-2E+08
1
.' , F1E+08
] A _MLM
HO
T T T T 7 YT T T
7 B 8 8 § g g3 g 58 e
T T T T T T T v T T T T T T T v T v T N T T
75 7.0 6.5 6.0 55 5.0 4.5 4.0 a5 3.0 2.5 2.0 1.5 1.0
f1 (pom)

47



13C-NMR of compound 2b
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'H-NMR of compound 2¢
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13C-NMR of compound 2c
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'H-NMR of compound 3a
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13C-NMR of compound 3a
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'H-NMR of compound 3b
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13C-NMR of compound 3b
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'H-NMR of compound 4a
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13C-NMR of compound 4a
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COSY spectrum of compound 4a
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NOESY spectrum of compound 4a
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HSQC spectrum of compound 4a
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HMBC spectrum of compound 4a
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'H-NMR of compound 4b

(=] [==] [==] (=] [==] =] (=] [=2] [==] o0 ~
= = = = = = = = [=1 = =
+ + + + + + + + + + +
w w w w w w w w w w w
v . 7 T ha T T & il i i n T
£8980
61680
96680
PP16'0—= Tﬁ,m
2&5%
155607 - 1
96011 \. '
LT T Fert
61LTT \. 01
68LTT ¥
06£9'T
1S0L7 /. .
0048°T = HINQ T
£9L8T .
206817 ot
9206°'T
PERT'Z~_ .
00 TFrot
01592
0199 €01
TIELT 007
orbLZ
LETTE
BIETE
0SkTE .
TesTE Foos
7997°€
PHTE
w
HOSE b~ _ .
SELET - Frot
8029k~ - .
mm.w.w..w_l\ O - - H|8 T
£ I
o
T
o o
€400
b120e W - Fos1
98E0°L
€652
102 F - Fere
9ELTL Nﬂ
987 '¢

1.0

1.5

2.0

25

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

f1 (ppm)

61



13C-NMR of compound 4b
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COSY spectrum of compound 4b
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NOESY spectrum of compound 4b
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HSQC spectrum of compound 4b
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HMBC spectrum of compound 4b
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13C-NMR of compound 5a
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'H-NMR of compound 5b
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13C-NMR of compound 5b
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'H-NMR of compound 6a
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13C-NMR of compound 6a
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'H-NMR of compound 7a

-7E+08

HGE+08

-SE+08

HE+08

F3E+08
=2E+08
F1E+08

SEreT
BSTT

SFT

E.m‘.n....r
nﬂvvﬂW
T

TELST

S0SE
BIYE
HI9E

LRLT

H..ﬁv.v
qu.ru.-

I..n._u.._
wth.-.uv

-._..;d
.tﬂ_dv
ey
S
-.u..Hu..w
f
SETEL
[l ¥

Fan

Hl_ﬂ_u-
Fore

60
L]
Far

e

i

Farz

4.5 4.0 335
1 (ppm)

3.5 3.0

6.0

73



13C-NMR of compound 7a

-1E+09

FSE+D8

-3E-+0E

F2E-+0E

F1E+D8

—-1E+DE

[--2E+DB

=-3E+DE

& FnAd a8g = =
3 84 33844 23 $ 88 §i: 513l
Il N K4 I I [ 1 [ [

F

o
\Q\/"H /\@
i
m F
[}
I

1 1% 0 130 120 10 100 ' o 7 so @  :  m

o0
1 (ppm}

74



'H-NMR of compound 8a
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13C-NMR of compound 8a
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'H-NMR of compound 9a
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13C-NMR of compound 9a
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'H-NMR of compound 10a
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13C-NMR of compound 10a
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'H-NMR of compound 11a
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13C-NMR of compound 11a
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'H-NMR of compound 12a
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13C-NMR of compound 12a
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'H-NMR of compound 13a
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13C-NMR of compound 13a
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'H-NMR of compound 14a
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13C-NMR of compound 14a
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'H-NMR of compound 14b
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13C-NMR of compound 14b
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'H-NMR of compound 15a
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13C-NMR of compound 15a
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'H-NMR of compound 15b
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13C-NMR of compound 15b
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'H-NMR of compound 17a
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13C-NMR of compound 17a
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'H-NMR of compound 18a
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13C-NMR of compound 18a
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'H-NMR of compound 19a
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13C-NMR of compound 19a

— JE%.61
— 16165

|
|

136,58
13398

152
130,09
130,02

128,56

13745
126,10
125.74
125,58

135,40

115,68

124,59
{115.51

—a1.07

— 5,48

— 5403

-2 37

—48.01

—373

—1
—3L55

— 26,88
k41
{D_H

=4E+08

=4E+08

~4E+03

-3E+03

-2E+D3

-2E+D3

-2E+D3

=1E+D3

FSE+O7

—=SE+07

~=1E+08

20

102



'H-NMR of compound 20a
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13C-NMR of compound 20a
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'H-NMR of compound 20b
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13C-NMR of compound 20b
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'H-NMR of compound 21a
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13C-NMR of compound 21a
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'H-NMR of compound 21b
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13C-NMR of compound 21b
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1H-NMR of compound 22a
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13C-NMR of compound 22a
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'H-NMR of compound 23a
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13C-NMR of compound 23a
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'H-NMR of compound 24a
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13C-NMR of compound 24a
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'H-NMR of compound 25a
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13C-NMR of compound 25a
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'H-NMR of compound 26a
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13C-NMR of compound 26a
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'H-NMR of compound 26b
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13C-NMR of compound 26b
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'H-NMR of compound 27a
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13C-NMR of compound 27a
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'H-NMR of compound 27b
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13C-NMR of compound 27b
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13C-NMR of compound 28a
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'H-NMR of compound 30a
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13C-NMR of compound 30a
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13C-NMR of compound 30b
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'H-NMR of compound 30c
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13C-NMR of compound 30c
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'H-NMR of compound 31a
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13C-NMR of compound 31a
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'H-NMR of compound 31b
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13C-NMR of compound 31b
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'H-NMR of compound 32a

3 2 2 A
i e A i iy i T $
T
TEED
T . M
HLED
WD
STED T
THET W%.n =
e -
E:._W
ST
EEET T:.. W
™ -
WE T~
ot
WS
06T Fen | o
™~
FE1T
astr— Feot
-
ST
nﬂndu.r — izl B0 b
AT a
T -
HUTE
R
fI66E 1“_ Feon w
OFE -
IIFE Froz [ e
MisE
ES5E
TEE a
L
R, =
EIrE=— hj. H.r__u.— m”
T — ozl w3
EXY -L 1|+
ey L =
=2
(%3]
(%]
T
L =
=)
(%3]
W
HLED
SR
o] oy k2
STFL
oL oy |}
BT 4
6571
-
- &
(%3]
T @

139



13C-NMR of compound 32a
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COSY spectrum of compound 32a
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NOESY spectrum of compound 32a
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HSQC spectrum of compound 32a
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HMBC spectrum of compound 32a
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'H-NMR of compound 32b
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13C-NMR of compound 32b
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COSY spectrum of compound 32a

m A I ' M

]
oy (1] # - Lo
[ Rl -
- L
- —
= 1.5
™ L i 13 -
. = 3 B
=T
- - - -
I rs
m— D "~
o
=30
- = = = ||
=
-
41
- - -
= 5.5
- -

LI I L] 1 ¥ L] 1 ¥
4B 4B 44 42 40 38 36 34 32 3D 28 6 24 22 20 18 16 14 12 10 0B
12 {ppm)

147



NOESY spectrum of compound 32a
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HSQC spectrum of compound 32a
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HMBC spectrum of compound 32a
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13C-NMR of compound 33a
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'H-NMR of compound 33b
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13C-NMR of compound 33b

R BR¥ 5 R ZUg T ¥ &k R ORE 49 B e
p 5 =g F +08
g GEE 4 g pog g€ ¢ % 3% 8 27 £ o
| S | I 1 | | |
~7E+08
HyC
HD
—GE+08
CHs
FSE+03
0
o CH,
H =4E+03
L8}
(]
=3E+08
1 =2E+D8
] ! ~1E+08
| | i |
| -0
T "' IR
[} ! I
| —=1E+08
—=2E+0B
F=3E+08
T v T v T T T T T ¥ T v T T T T T T T T T - T T T T T T T
160 150 140 130 120 110 100 a0 B0 70 &0 =0 40 30 20
f1 (ppm)

154



'H-NMR of compound 34a
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13C-NMR of compound 34a
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'H-NMR of compound 34b
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13C-NMR of compound 34b
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'H-NMR of compound 35a
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13C-NMR of compound 35a
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'H-NMR of compound 35b
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13C-NMR of compound 35b
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'H-NMR of compound 36a
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13C-NMR of compound 36a
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'H-NMR of compound 36b
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13C-NMR of compound 36b
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'H-NMR of compound 37a
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13C-NMR of compound 37a
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'H-NMR of compound 37b
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13C-NMR of compound 37b
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13C-NMR of compound 38a
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'H-NMR of compound 38b
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13C-NMR of compound 38b
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'H-NMR of compound 39a
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13C-NMR of compound 39a

138,61
133
13830
12752
127482

-3E+08

— 15997
— 138,05
ém |
127.54
— 120,58
—= 11380
1153
L,
— 74,58
T3
12
55,532
iasﬁ
“o51.55
B e
— i, 30
—3479
3161
— MiEA
— .

-3E+08

-—3£+us

L2E+08

L2E+08
-ZE+08

HyC o

L7E+08

-ZE+D3

=1E+D8
-1E+{IB
-1E+D8
-BE+07
-GE+D7
~E+07

F2E+07

-0
—=2E+07

—4E+07

—~GE+07

178



'H-NMR of compound 39b
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13C-NMR of compound 39b
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'H-NMR of compound 40a
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13C-NMR of compound 40a
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'H-NMR of compound 40b
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13C-NMR of compound 40b
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'H-NMR of compound 41a
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13C-NMR of compound 41a
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'H-NMR of compound 41b
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13C-NMR of compound 41b
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'H-NMR of compound 42a
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13C-NMR of compound 42a
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'H-NMR of compound 42b
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13C-NMR of compound 42b
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'H-NMR of compound 43a
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13C-NMR of compound 43a
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'H-NMR of compound 43b
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13C-NMR of compound 43b
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'H-NMR of compound 44a
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13C-NMR of compound 44a
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'H-NMR of compound 44b
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13C-NMR of compound 44b
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'H-NMR of compound 45a
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13C-NMR of compound 45a
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'H-NMR of compound 45b
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13C-NMR of compound 45b
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'H-NMR of compound 46a
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13C-NMR of compound 46a
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'H-NMR of compound 46b
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13C-NMR of compound 46b
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'H-NMR of compound 47a
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13C-NMR of compound 47a
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'H-NMR of compound 47b

+
=7E+D8
-6E+08

~6E-+08
-GE-+08
-SE+D8
P
~4E+08
~4E+08

-IE+08
-2E+08
-2E+08
L 2E+08
-1E+08
-SE+07

_ﬂ

—~SE+07

Lk

Feen |

ooz |

Feet
oot

_.rmm_.m 3

95T
Wmmd

H-n E5E

e

LT (L

Lust

EGETD b

E-5ET)

Ewn |

211



13C-NMR of compound 47b
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'H-NMR of compound 48a
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13C-NMR of compound 48a
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'H-NMR of compound 48b
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13C-NMR of compound 48b
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'H-NMR of compound 49a
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13C-NMR of compound 49a
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'H-NMR of compound 49b
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13C-NMR of compound 49b
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'H-NMR of compound 50a
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13C-NMR of compound 50a
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'H-NMR of compound 50b
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13C-NMR of compound 50b
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'H-NMR of compound 51a
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'H-NMR of compound 51b
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13C-NMR of compound 51b
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'H-NMR of compound 52a
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13C-NMR of compound 52a
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'H-NMR of compound 52b
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13C-NMR of compound 52b

GAE HAERY B OIREn YFER § M =8 ¥ 8

HEE REARE § Erpg seig § § 57 € o
Sl ettt [ 1 | | [ 1 | -BE+02

CH
o  7E+D8
CHy
=GE+08
n) O
G - ~cH, -SE+08
H
MNH
OH =~4E+08
~3E+08
| LIE+08
| 1
=1E+D8
|
]
! i I - 1E+08
|I i |
1 T L] L] 1 1 T L] T 1 1 = T r T T L] T 1 v 1 - 1
170 160 150 140 130 120 110 100 90 D 70 &0 50 40 30 20
1 {ppm}

232



'H-NMR of compound 53a
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13C-NMR of compound 53a
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'H-NMR of compound 53b
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13C-NMR of compound 53b

gEnRgrELRI® 2= 2 2% o gny R s B 8 © H -3E+08
CEEEEEE R . g Ao g 436 ¥ § X & 4 o
| =54 b= Y [ SO W I I 1 I
-3E+08
HyC
~o
CHs
LIE+08
o
0 ‘-“CH:!
- NHH o -2E+08
OH
=1E+03
=SE+07
_u
==GE+07

45 140 135 130 125 120 115 110 105 100 95 90 85 80 Y5 JO0 &5 60 55 S50 45 40 35 30 25 20 15

236



'H-NMR of compound 54a
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13C-NMR of compound 54a
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'H-NMR of compound 54b
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13C-NMR of compound 54b
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'H-NMR of compound 55a
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13C-NMR of compound 55a
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'H-NMR of compound 55b
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13C-NMR of compound 55b
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13C-NMR of compound 56a
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'H-NMR of compound 56b
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13C-NMR of compound 56b
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13C-NMR of compound 56b
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