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1. Elemental analysis data for evaluated compounds 

Caculated Found Compd. Formula 

C H C H 

2 C17H16O2·0.1 H2O 80.35 6.43 80.51 6.48 
3 C18H18O2 81.17  6.81 81.25 6.88 
4 C19H20O2 81.40 7.19 81.43 7.23 
5 C20H22O2 81.60 7.53 81.54 7.61 
18 C19H20O3·0.2 H2O 76.54 6.83 76.49 6.89 
20 C19H19O2F·0.1 H2O 76.03 6.45 75.88 6.56 
21a C22H24O4·0.2 H2O 74.22 6.91 74.26 6.86 
21b C22H24O4 74.98 6.86 79.87 7.02 
24a C20H22O3 77.39 7.14 77.21 7.15 
24b C21H24O3 77.75 7.46 77.73 7.47 
26a C20H21O2F 76.90 6.78 76.73 6.82 
26b C21H23O2F·0.1 H2O 76.85 7.12, 76.61 7.19 
27 C22H26O3 78.07 7.74 77.82 7.82. 
28 C21H24O3·0.1 H2O 74.67 7.87 74.63 7.61 
29a C20H22O2·0.1 H2O 81.10 7.55 81.16 7.77 
29b C21H24O2 81.78 7.84 81.38 7.85 
30a C21H22O4 74.54 6.55 74.28 6.90 
30b C24H26O6 70.23 6.38 69.97 6.26 
32 C22H24O4 74.98 6.86 74.68 6.84 
35a C20H22O3 77.39 7.14 77.57 7.42 
35b C21H24O3 77.75 7.46 77.43 7.69 
35c C22H26O3 78.07 7.74 78.15 7.96 



2. 1H and 13C NMR spectra  
Bis(4-hydroxyphenyl)methylenecyclobutane (2). 1H NMR (400 MHz, acetone-d6) 
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Bis(4-hydroxyphenyl)methylenecyclopentane (3). 1H NMR (400 MHz, DMSO-d6) 
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13C NMR (100 MHz, DMSO-d6)  
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Bis(4-hydroxyphenyl)methylenecyclohexane (4). 1H NMR (400 MHz, DMSO-d6) 
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 13C NMR (100 MHz, DMSO-d6) 
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 Bis(4-hydroxyphenyl)methylenecycloheptane (5). 1H NMR (400 MHz, acetone-d6) 
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 13C NMR (100 MHz, acetone-d6)  
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4-Hydroxyhexanone (7). 1H NMR (400 MHz, CDCl3) 
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 13C NMR (100 MHz, CDCl3). 
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4-Acetoxycyclohexanone (8). 1H NMR (400 MHz, CDCl3) Registry No. 41043-88-3 
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 13C NMR (100 MHz, CDCl3). 
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Methyl (4-Oxocyclohexylidene)acetate. 1H NMR (500 MHz, CDCl3) Registry No91158-10-0  
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Methyl (4-Oxocyclohexyl)acetate (10). 1H NMR (400 MHz, CDCl3) Registry No. 66405-41-2 
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13C NMR (100 MHz, CDCl3)  
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Methyl 3-Oxocyclohexanecarboxylate (12). 1H NMR (400 MHz, CDCl3) Registry No. 
13148-83-9 
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O

13C NMR (100 MHz, CDCl3)  
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Dimethyl [2-(3-Oxocyclohexyl)]malonate (14). 1H NMR (400 MHz, CDCl3) Registry No. 
33646-18-3 
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13C NMR (100 MHz, CDCl3) 
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3-(3-Hydroxy-n-propyl)cyclohexanone 1H NMR (400 MHz, CDCl3) Registry No.69441-81-2. 
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3-(3-Acetoxy-n-propyl)cyclohexanone (15). 1H NMR (400 MHz, CDCl3) 
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 13C NMR (100 MHz, CDCl3) 
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4-Acetoxy-1-[bis(4-hydroxyphenyl)methylene]cyclohexane (16). 
1H NMR (400 MHz, acetone-d6) 
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HO OAc

 13C NMR (125 MHz, DMSO-d6)  
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4-Acetoxy-1-[bis(4-methoxymethoxyphenyl)methylene]cyclohexane (17a).  
1H NMR (500 MHz, CDCl3) 
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13C NMR (125 MHz, CDCl3) 
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4-[Bis(4-methoxymethoxyphenyl)methylene]cyclohexanol (17b).  
1H NMR (500 MHz, CDCl3) 

 

OMOM

MOMO OH

13C NMR (125 MHz, CDCl3) 
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4-[Bis(4-hydroxyphenyl)methylene]cyclohexanol (18). 1H NMR (400 MHz, DMSO-d6) 
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HO OH

13C NMR (100 MHz, DMSO-d6) 
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4-Fluoro[bis(4-methoxymethoxyphenyl)methylene]cyclohexane (19).  
1H NMR (500 MHz, CDCl3) 
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MOMO F

13C NMR (125 MHz, CDCl3) 
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4-Fluoro[bis(4-hydroxyphenyl)methylene]cyclohexane (20).  
1H NMR (500 MHz, acetone-d6) 
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HO F

 13C NMR (125 MHz, acetone-d6)  
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Ethyl 4-[Bis(4-hydroxyphenyl)methylene]cyclohexanecarboxylate (21a).  
1H NMR (400 MHz, acetone-d6) 
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 13C NMR (100 MHz, acetone-d6) 

 S22
 



Ethyl 4-[Bis(4-methoxymethylphenyl)methylene]cyclohexanecarboxylate (22a).  
1H NMR (400 MHz, CDCl3) 
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 13C NMR (100 MHz, CDCl3) 
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4-Hydroxymethyl[bis(4-methoxymethoxyphenyl)methylene]cyclohexane (23a).  
1H NMR (400 MHz, CDCl3) 
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13C NMR (100 MHz, CDCl3)  
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4-Hydroxymethyl[bis(4-hydroxyphenyl)methylene]cyclohexane (24a).  
1H NMR (400 MHz, acetone-d6)  
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13C NMR (100 MHz, acetone-d6)  
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4-Methanesulfonyloxymethyl[bis(4-methoxymethoxyphenyl)methylene]cyclohexane (25a).  
1H NMR (500 MHz, CDCl3)  
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13C NMR (125 MHz, CDCl3) 
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4-Fluoromethyl[bis(4-methoxymethoxyphenyl)methylene]cyclohexane.  
1H NMR (500 MHz, CDCl3)  
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MOMO
F

13C NMR (125 MHz, CDCl3) 
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4-Fluoromethyl[bis(4-hydroxyphenyl)methylene]cyclohexane (26a).  
1H NMR (500 MHz, acetone-d6)  
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F

13C NMR (125 MHz, acetone-d6)  
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4-Ethoxymethyl[bis(4-methoxymethoxyphenyl)methylene]cyclohexane.  
1H NMR (400 MHz, CDCl3)  
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MOMO
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13C NMR (100 MHz, CDCl3)  
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4-Ethoxymethyl[bis(4-hydroxyphenyl)methylene]cyclohexane (27).  
1H NMR (400 MHz, acetone-d6)  

 

OH

HO
OEt

13C NMR (100 MHz, acetone-d6)  
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4-Methyl[bis(4-methoxymethoxyphenyl)methylene]cyclohexane.  
1H NMR (400 MHz, CDCl3)  
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MOMO

13C NMR (100 MHz, CDCl3)  
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4-Methyl[bis(4-hydroxyphenyl)methylene]cyclohexane (29a).  
1H NMR (400 MHz, methanol-d4)  
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13C NMR (100 MHz, methanol-d4) 
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Methyl {4-[Bis(4-hydroxyphenyl)methylene]cyclohexyl}acetate (21b).  
1H NMR (400 MHz, acetone-d6)  
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HO OCH3
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13C NMR (100 MHz, acetone-d6) 
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Methyl {4-[Bis(4-methoxymethoxyphenyl)methylene]cyclohexyl}acetate (22b).  
1H NMR (500 MHz, CDCl3)  
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MOMO OCH3
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13C NMR (125 MHz, CDCl3) 
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4-(2-Hydroxyethyl)[bis(4-methoxymethoxyphenyl)methylene]cyclohexane (23b).  
1H NMR (500 MHz, CDCl3)  
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MOMO OH

13C NMR (125 MHz, CDCl3)  
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4-(2-Hydroxyethyl)[bis(4-hydroxyphenyl)methylene]cyclohexane (24b).  
1H NMR (400 MHz, acetone-d6)  
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HO OH

13C NMR (100 MHz, acetone-d6) 

 S36
 



4-(2-Methanesulfonyloxyethyl)[bis(4-methoxymethoxyphenyl)methylene]cyclohexane 
(25b). 1H NMR (400 MHz, CDCl3) 
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13C NMR (100 MHz, CDCl3)  
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4-(2-Fluoroethyl)[bis(4-methoxymethoxyphenyl)methylene]cyclohexane.  
1H NMR (500 MHz, CDCl3) 
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MOMO F

13C NMR (125 MHz, CDCl3)  
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4-(2-Fluoroethyl)[bis(4-hydroxyphenyl)methylene]cyclohexane (26b).  
1H NMR (500 MHz, acetone-d6)  
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HO F

13C NMR (125 MHz, acetone-d6) 
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4-[2-(4-Fluorobutoxy)ethyl][bis(4-methoxymethoxyphenyl)methylene]cyclohexane.  
1H NMR (500 MHz, CDCl3)  
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MOMO O
F

13C NMR (125 MHz, CDCl3)  
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4-[2-(4-Fluorobutoxy)ethyl][bis(4-hydroxyphenyl)methylene]cyclohexane (28).  
1H NMR (500 MHz, acetone-d6)  
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HO O
F

13C NMR (125 MHz, acetone-d6)  
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4-Ethyl[bis(4-methoxymethoxyphenyl)methylene]cyclohexane.  
1H NMR (500 MHz, CDCl3)  
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MOMO

13C NMR (125 MHz, CDCl3)  
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4-Ethyl[bis(4-hydroxyphenyl)methylene]cyclohexane (29b).  
1H NMR (500 MHz, CDCl3)  
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13C NMR (125 MHz, CDCl3)  
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Methyl 3-[Bis(4-hydroxyphenyl)methylene]cyclohexanecarboxylate (30a).  
1H NMR (400 MHz, acetone-d6)  

13C NMR 

(100 MHz, acetone-d6)  
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Methyl 3-[Bis(4-methoxymethoxyphenyl)methylene]cyclohexanecarboxylate (33a).  
1H NMR (400 MHz, CDCl3)  
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13C NMR (100 MHz, CDCl3) 
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3-Hydroxymethyl[bis(4-methoxymethoxyphenyl)methylene]cyclohexane (34a).  
1H NMR (400 MHz, CDCl3)  
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13C NMR (100 MHz, CDCl3)  
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3-Hydroxymethyl[bis(4-hydroxyphenyl)methylene]cyclohexane (35a).  
1H NMR (400 MHz, DMSO-d6)  
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13C NMR (100 MHz, DMSO-d6) 
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Dimethyl 2-{3-[Bis(4-hydroxyphenyl)methylene]cyclohexyl}malonate (30b).  
1H NMR (400 MHz, methanol-d4)  
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13C NMR (100 MHz, methanol-d4)  
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2-{3-[Bis(4-hydroxyphenyl)methylene]cyclohexyl}malonic acid (31).  
1H NMR (400 MHz, DMSO-d6)  
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13C NMR (100 MHz, DMSO-d6) 
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Methyl 2-{3-[Bis(4-hydroxyphenyl)methylene]cyclohexyl}acetate (32). 
1H NMR (400 MHz, methanol-d4)  
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13C NMR (100 MHz, methanol-d4)  

 S50
 



Methyl 2-{3-[Bis(4-methoxymethoxyphenyl)methylene]cyclohexyl}acetate (33b).  
1H NMR (400 MHz, CDCl3)  

 

OMOM

MOMO
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13C NMR (100 MHz, CDCl3)  
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3-(2-Hydroxyethyl)[bis(4-methoxymethoxyphenyl)methylene]cyclohexane (34b).  
1H NMR (400 MHz, methanol-d4)  
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13C NMR (100 MHz, methanol-d4) 
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3-(2-Hydroxyethyl)[bis(4-hydroxyphenyl)methylene]cyclohexane (35b).  
1H NMR (400 MHz, methanol-d4)  
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13C NMR (100 MHz, methanol-d4) 
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3-(2-Methanesulfonyloxyethyl)[bis(4-methoxymethoxyphenyl)methylene]cyclohexane 
(36b). 1H NMR (400 MHz, CDCl3)  
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3-(2-Fluoroethyl)[bis(4-methoxymethoxyphenyl)methylene]cyclohexane.  
1H NMR (400 MHz, CDCl3)  
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13C NMR (100 MHz, CDCl3) 
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3-(2-Fluoroethyl)[bis(4-hydroxyphenyl)methylene]cyclohexane (37b).  
1H NMR (400 MHz, methanol-d4)  

 

OH

HO

F

13C NMR (100 MHz, methanol-d4) 
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3-(3-Acetoxy-n-propyl)-1-[bis(4-hydroxyphenyl)methylene]cyclohexane (30c).  
1H NMR (400 MHz, CDCl3)  
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13C NMR (100 MHz, CDCl3)  
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3-(3-Acetoxy-n-propyl)-1-[bis(4-methoxymethoxyphenyl)methylene]cyclohexane (33c). 
1H NMR (400 MHz, CDCl3)  
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13C NMR (100 MHz, CDCl3) 

 
 S58



3-(3-Hydroxypropyl)[bis(4-methoxymethoxyphenyl)methylene]cyclohexane (34c).  
1H NMR (400 MHz, CDCl3)  
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13C NMR (100 MHz, CDCl3)  
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3-(3-Hydroxy-n-propyl)-1-[bis(4-hydroxyphenyl)methylene]cyclohexane (35c).  
1H NMR (400 MHz, DMSO-d6)  

 

OH

HO

OH

13C NMR (100 MHz, DMSO-d6) 
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3-(3-Fluoropropyl)[bis(4-methoxymethoxyphenyl)methylene]cyclohexane.  
1H NMR (400 MHz, CDCl3)  
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13C NMR (100 MHz, CDCl3) 
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3-(3-Fluoro-n-propyl)-1-[bis(4-hydroxyphenyl)methylene]cyclohexane (37c).  
1H NMR (400 MHz, DMSO-d6)  
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13C NMR (100 MHz, acetone-d6)  
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3 . HPLC purity data for compounds (37b and 37c) 

37b was detected at 250 nm wavelength and 37c at 254 nm wavelength.  

Room temperature

Compd. Column and Condition Pressure Flow late Retention 

time (min) 

Purity

(%) 

Alltech silica 5µ  
(250X4.6 mm) 
97% EtOAc/3% IPA 

540 psi 1 ml/min 9.95 >95%37b 

Phenomenex LUNA C8(2) 5µ 
(150X4.6 mm) 
50% CH3CN/50% H2O 

1168 psi 1 ml/min 11.8 >95%

Alltech Econosil silica 10µ 
(250X10 mm) 
100% EtOAc 

1.9 MPa 3 ml/min 7.25 >95%37c 

RS Tech OP C18-51002546 
(250X4.6 mm) 
70% CH3CN/30% H2O 

9.2 MPa 1 ml/min 9.55 >95%

 

 

 

 

 

 

 

 

 

 

 



HPLC trace of 37b  
Normal Phase 

 
Reverse Phase 
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HPLC trace of 37c  
Normal Phase 

 

Reverse Phase 
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