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General Information 

All reactions were performed under a nitrogen atmosphere unless stated otherwise. Dichloromethane 

(CH2Cl2) and toluene were passed through a column of activated molecular sieves (4Å, LC 

technologies SP-1 solvent purification system).  HPLC purification was performed using an Agilent 

1260 preparatory system, using one of the following: a C8 Zorbax column (PrepHT, 21.2x150mm, 7 µm 

particle size), Lux® 5 µm i-Amylose-3 column (250 x 10 mm, 5 μm particle size) or Daicel 

CHIRALPAK AD-H (250 x 30 mm). Chiral HPLC analysis was performed using a normal-phase Agilent 

1260 system, with UV detection using a standard diode-array- detector, and one of the following: a Daicel 

CHIRALPAK IG column (150 x 4.6 mm, 5 μm particle size), IC Daicel CHIRALPAK IC column (150 x 

4.6 mm, 5 μm particle size), or a Daicel CHIRALPAK AD-H (250 x 4.6 mm). 

 

NMR spectra were obtained from one of the following Varian spectrometers: DD2 MR 400MHz, 

VNMRS 500MHz, VNMRS 600MHz, VNMRS 700MHz. NMR spectra chemical shifts (δ) are reported 

in ppm and are referenced to residual protonated solvent (1H) or deuterated solvent (13C) chemical shifts. 

Coupling constants (J) are reported in Hertz (Hz). The following abbreviations are used: s = singlet, d = 

doublet, t = triplet, q = quartet, dd = doublet of doublets, dq = doublet of quartets, ddd = doublet of doublet 

of doublets, tdd = triplet of doublet of doublets, m = multiplet, app. = apparent, br. = broad. HSQC was 

used to determine 13C NMR multiplicities, which are reported as follows: C = no attached hydrogens, CH 

= one attached hydrogen, CH2 = two attached hydrogens, CH3 = three attached hydrogens.  

 

HRMS were obtained from a Kratos Analytical MS50G EI-MS. FTIR were obtained using a Thermo 

Nicolet 8700 with an attached continuum microscope. Optical rotation data was obtained using a Perkin 

Elmer 241 Polarimeter at 589 nm at 25 °C, using a 10 cm path-length cell.  
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General Procedures 
 

Synthesis of allyl alcohols (2a-d)1 
 

 

 

 

 

 

 

The aldehyde 1 (30 mmol) was dissolved in tetrahydrofuran (25 mL). Allyl bromide (8 mL, 90 mmol) and 

saturated aqueous NH4Cl solution (125 mL) were then added, and the reaction mixture was cooled to 0 

C. Zinc power (12 g, 180 mmol) was added, and the reaction mixture was stirred at 0 C for 30 minutes. 

The precipitate was filtered, and the filtrate was extracted with ethyl acetate (25 mLx4).  The organic 

layers were combined and washed with brine (25 mLx1), then dried over Na2SO4, filtered, and then 

concentrated in vacuo. The resulting product was used without further purification. 

2a. 1-(3,4-Dimethoxyphenyl)but-3-en-1-ol: White solid (91%). 1H NMR (CDCl3, 400 MHz) δ: 6.94–

6.83 (m, 3H), 5.85–5.76 (m,1H), 5.20–5.14 (m, 2H), 4.70 (td, J = 6.5 Hz, 3.0 Hz, 1H), 3.90 (s, 3H), 3.88 

(s, 3H), 2.51 (t, J = 6.9 Hz, 2H), 1.96 (d, J = 3.0 Hz, 1H). 13C NMR (CDCl3, 176 MHz) δ: 149.1, 148.2, 

134.6, 118.4, 118.1, 111.0, 109.0, 73.3, 56.0, 55.9, 43.9. Characterization data is consistent with 

literature.2 

2b. 1-(3-Methoxyphenyl)but-3-en-1-ol: Yellow oil (99%). 1H NMR (CDCl3, 400 MHz) δ: 7.29–7.25 (t, 

J = 8.0, 1H), 6.95–6.93 (m, 2H), 6.82 (ddd, J = 8.4 Hz, 2.6 Hz, 1.2 Hz, 1H), 5.87–5.77 (m, 1H), 5.20–5.14 

(m, 1H), 4.73 (dd, J = 7.7 Hz, 4.2 Hz, 1H), 3.82 (s, 3H), 2.56–2.45 (m, 2H), 2.03 (s, 1H). 13C NMR 

(CDCl3, 176 MHz) δ: 159.8, 145.7, 134.5, 129.5, 118.5, 118.2, 113.1, 111.4, 73.3, 55.3, 43.9. 

Characterization data is consistent with literature.3 

2c. 1-(4-Methoxyphenyl)but-3-en-1-ol: Yellow oil (99%). 1H NMR (CDCl3, 700 MHz) δ: 7.29–7.28 

(app. d, J = 8.3 Hz, 2H), 6.89–6.88 (app. d, J = 8.7 Hz, 2H), 5.83–5.77 (m, 1H), 5.17–5.12 (m, 2H), 4.70 

(t, J = 6.5 Hz, 1H), 3.81 (s, 3H), 2.52–2.49 (app. t, J = 6.5 Hz, 2H), 1.94 (s, 1H). 13C NMR (CDCl3, 176 

MHz) δ: 159.0, 136.0, 134.6, 127.0, 118.2, 113.8, 72.9, 55.3, 43.7. Characterization data is consistent 

with literature.3 

2d. 1-(3-hydroxy-4-methoxy)but-3-en-1-ol: Colourless oil (99%). 1H-NMR (CDCl3, 600 MHz) δ: 6.93–

6.82 (m, 3H), 5.84–5.78 (m, 1H), 5.58 (s, 1H), 5.19–5.13 (m, 2H), 4.69–4.66 (td, J = 4.8 Hz, 3.0 Hz, 1H), 

3.91 (s, 3H), 2.51–2.49 (m, 2H), 1.99 (d, J = 3.0 Hz, 1H). 13C NMR (CDCl3, 125 MHz) δ: 146.6, 145.1, 

136.0, 134.6, 118.9, 118.3, 114.1, 108.3, 73.3, 55.9, 43.9. Characterization data is consistent with 

literature.1 (this compound decomposes at room temperature).  

OHO

H allyl bromide

Zn, THF, NH4Cl
0 oC, 30 min

1a-d 2a-d

R R
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Synthesis of dienes (3a and 3c)1 

 

 
 

In a flame dried RBF, the alcohol 2 (14 mmol) was dissolved in toluene (40 mL). N,N-

diisopropylethylamine (72 mmol) and methanesulfonyl chloride (22 mmol) were slowly added and the 

reaction mixture was heated at reflux for 1 hour. The mixture was diluted with CH2Cl2 (45 mL), washed 

with sodium bicarbonate (15 mLx3), water (15 mLx3), and brine (15 mLx2).  Then the organic layer 

dried over Na2SO4, filtered, and then concentrated in vacuo. The resultant oil was purified by column 

chromatography (silica; isocratic: 8% ethyl acetate/hexane). 

 

3a. 4-((E)-Buta-1,3-dienyl)-1,2-dimethoxybenzene: Yellow oil (45%). Rf = 0.1. 1H NMR (CDCl3, 500 

MHz) δ: 6.97–6.94 (m, 2H), 6.82 (d, J = 8.2 Hz, 1H), 6.67 (dd, J = 15.4 Hz, 10.6 Hz, 1H), 6.53–6.45 (m, 

2H), 5.29 (d, J = 16.7 Hz, 1H), 5.13 (d, J = 10.0 Hz, 1H), 3.91 (s, 3H), 3.89 (s, 3H). 13C NMR (CDCl3, 

126 MHz) δ: 149.1, 148.9, 137.3, 132.7, 130.3, 128.0, 119.9, 116.7, 111.2, 108.7, 60.0, 55.9. 

Characterization data are consistent with literature.4 

3c. (E)-1-(buta-1,3-dien-1-yl)-4-methoxybenzene: Yellow oil (45%). Rf = 0.3. 1H NMR (CDCl3, 400 

MHz) δ: 7.34 (d, J = 8.7 Hz, 2H), 6.86 (d, J = 8.8 Hz, 2H), 6.67 (dd, J = 15.6 Hz, 10.5 Hz, 1H), 6.53–6.45 

(m, 2H), 5.28 (d, J = 16.9 Hz, 1H), 5.11 (d, J = 10.1 Hz, 1H), 3.81 (s, 3H). 13C NMR (CDCl3, 176 MHz) 

δ: 159.3, 137.4, 132.4, 129.9, 127.6, 116.4, 114.1, 55.3. Characterization data are consistent with 

literature.5 

Synthesis of 3b: (E)-1-(buta-1,3-dien-1-yl)-3-methoxybenzene  

In a flame dried RBF, 1-(3 methoxy)-but-3-en-1-ol (2b, 170 mg, 1.0 mmol) was dissolved in 4 mL 

toluene, followed by the addition of 3Å molecular sieves. Pyridine (0.6 mL, 7.0 mmol) and phosphoryl 

chloride (0.16 mL, 2.10 mmol) were slowly added, and the reaction mixture was heated at reflux 

overnight. The reaction mixture was diluted with CH2Cl2 (15 mL), washed with 0.01 M HCl (5 mLx2), 

NaHCO3 (sat. aq.)(5 mLx1), water (5 mLx2), and brine (10 mLx1).  The organic layer was dried over 

Na2SO4, filtered, and then concentrated in vacuo. The resultant oil was purified with column 

chromatography (silica; isocratic: 15% ethyl acetate/hexane, Rf = 0.3) to remove residual starting alcohol, 

and the yellow oil (107 mg, 70% 3b) was then carried forward to synthesise 20 and 22.  

 

 

 

 

OH

MeSO2Cl

DIPEA,
toluene, reflux,

1h

2a,c 3a,c

R
R
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Synthesis of 3d: (E)-4-(Buta-1, 3-dienyl)-2-methoxyphenol   

 

In a flame dried RBF, alcohol 2d (4.50 mmol) was dissolved in toluene (40.0 mL), followed by the 

addition of p-toluenesulphonic acid (0.09 mmol). The reaction mixture was then heated at reflux for 50 

mins. The reaction solution was washed with aq. sat. sodium bicarbonate (10 mLx2), brine (10 mL) and 

then the organic layer was dried over Na2SO4, filtered, and concentrated in vacuo. The resulting residue 

was purified by column chromatography (silica; 5-10 % ethyl acetate/hexane, Rf = 0.4 in 10% ethyl 

acetate/hexane). 

 

Low melting white solid (12%). 1H NMR (CDCl3, 400 MHz,): 6.94–6.88 (m, 3H), 6.70–6.64 (m, 1H), 

6.55–6.46 (m, 2H), 5.77 (s, 1H), 5.31 (dd, J = 17.6 Hz, 1.6 Hz, 1H), 5.14 (dd, J = 10.0 Hz, 2.0 Hz, 1H), 

3.90 (s, 3H). 13C NMR (CDCl3, 125 MHz) δ: 146.8, 145.7, 137.4, 132.9, 129.9, 127.6, 120.5, 116.5, 

114.7, 108.4, 55.9. Characterization data are consistent with literature.1  

 

Synthesis of Banglenes (c–BG, t–BG) and homo-dimeric Banglene derivatives (20-23)6 

 
In a flame dried RBF, the corresponding diene (0.62 mmol) was dissolved in toluene (2 mL). 

Hydroquinone (0.12 mmol) was added only for synthesis of (20-23), and the reaction was allowed to stir 

at reflux, for 18 hours. Toluene was removed in vacuo, and the resulting residue was purified by column 

chromatography (silica). The cis/trans diastereomers were then separated by preparative HPLC.  

 

 
 

(±) 3(S/R)-(3,4-Dimethoxyphenyl)-4(S/R)-[(E)-3,4-dimethoxystyryl]cyclohex-1-ene (c-BG): 

Colourless oil. 1H NMR (CDCl3, 700MHz) δ : 6.79 (d, J = 8.2 Hz, 1H), 6.75–6.72 (m, 4H), 6.69 (d, J = 

toluene, reflux

24h

R2

R2

R1
R1

H H

R2

R2

R1
R1

H H
+

R1

R2

3a-c t-BG,20,21 c-BG,22,23

amount Rt (min)

t–BG 164 mg 10.8

c-BG 166 mg 11.3

20 10 mg 9.4

22 5 mg 8.6

(-) 21 5 mg 14.5

(+) 23 4 mg 11.3

isolated components

47 mg 

(47%)

i-amylose-3 column.             

97% hex/EtOH (15 min) 
40 mg

21               

23

5% EtOAc/hex             

Rf = 0.2

20                 

22

silica column 

conditions

product 

mass      

(% yield)        

HPLC separation 

conditions

HPLC 

injection 

20% EtOAc/hex         

Rf = 0.4

90 mg 

(90%)

i-amylose-3 column.          

97% hex/EtOH (15 min) 
70 mg

product

c–BG                 

t -BG

20% EtOAc/hex         

Rf = 0.3

390 mg 

(40%)

C8 column. 50→100% 

ACN/H2O  (20 min) 
350 mg
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1.9 Hz, 1H), 6.24 (d, J = 15.8 Hz, 1H), 5.97 (tdd, J = 2.3 Hz, 4.4 Hz, 10.0 Hz, 1H), 5.79 (tdd, J = 2.3 Hz, 

4.4 Hz, 10 Hz, 1H), 5.58 (dd, J = 9.2 Hz, 15.8 Hz), 3.85 (s, 3H), 3.84 (s, 3H), 3.82 (s, 3H), 3.74 (s, 3H), 

3.50 (br. s, 1H), 2.70 (dddd, J = 3.1 Hz, 5.5 Hz, 9.1 Hz, 10.9 Hz, 1H), 2.27–2.16 (m, 2H), 1.68–1.59 (m, 

2H). 13C NMR (CDCl3, 176 MHz) δ: 149.0, 148.3, 148.2, 147.6, 133.9, 132.5, 131.1, 129.2, 128.6, 128.1, 

122.0, 118.8, 113.7, 111.2, 110.4, 108.8, 56.0, 55.9, 55.8, 45.8, 42.7, 24.9, 24.4. Characterization data are 

consistent with literature.7 

 

(±) 3(S/R)-(3,4-Dimethoxyphenyl)-4(R/S)-[(E)-3,4-dimethoxystyryl]cyclohex-1-ene (t–BG): Yellow 

oil. 1H NMR (CDCl3, 700MHz) δ: 6.82 (d, J = 1.8 Hz, 1H), 6.8 (dd, J = 1.9 Hz, 8.3 Hz, 1H), 6.77 (t, J = 

7.8 Hz, 2H), 6.72 (dd, J = 1.9 Hz, 8.2 Hz, 1H), 6.7 (d, J = 1.9 Hz, 1H), 6.09 (d, J = 15.9 Hz, 1H), 6.02 

(dd, J = 7.6 Hz, 15.9 Hz), 5.90 (tdd, J = 2.5 Hz, 4.3 Hz, 10.0 Hz, 1H), 5.68 (dq, J = 10.2 Hz, 2.2 Hz, 1H), 

3.87 (s, 3H), 3.86 (s, 3H), 3.85 (s, 3H), 3.82 (s, 3H), 3.18 (dq, J = 8.6 Hz, 2.8 Hz), 2.36 (dq, J = 9.0 Hz, 

2.8 Hz 1H), 2.24–2.20 (m, 2H), 1.92 (dq, J = 13.3 Hz, 4.1 Hz), 1.70–1.65 (m, 1H). 13C NMR (CDCl3, 176 

MHz) δ: 149.0, 148.6, 148.3, 147.4, 137.6, 132.2, 131.0, 130.3, 128.9, 127.6, 120.5, 118.8, 111.7, 111.2, 

110.9, 108.8, 55.98, 55.92, 55.89, 55.88 48.1, 45.5, 27.9, 24.2. Characterization data are consistent with 

literature.7 

 

(±) 3(S/R)-(3-methoxyphenyl)-4(R/S)-[(E)-3-methoxystyryl]cyclohex-1-ene (20): Yellow oil. 1H NMR 

(CDCl3, 600MHz) δ: 7.18 (q,  J = 7.7 Hz, 2H), 6.86 (d, J = 7.7 Hz, 1H), 6.80–6.78 (m, 2H), 6.74–6.72 (m, 

3H), 6.17–6.16 (m, 2H), 5.90 (tdd, J = 2.4 Hz, 4.4 Hz, 10 Hz, 1H), 5.70 (dq, J = 10.0 Hz, 2.2 Hz, 1H), 

3.79 (s, 3H), 3.77 (s, 3H), 3.23 (dq, J = 11.0 Hz, 2.7 Hz, 1H), 2.45–2.41 (1.0 Hz, 2H),  2.26–2.19 (m, 2H), 

1.92 (tdd, J = 3.2 Hz, 5.2 Hz, 12.6 Hz, 1H), 1.70–1.64 (m, 1H). 13C NMR (CDCl3, 176 MHz) δ: 159.8 

(C), 159.6 (C), 146.6 (C), 139.4 (C), 134.4 (CH), 129.9 (CH), 129.4 (CH), 129.2 (CH), 129.1 (CH), 127.6 

(CH), 121.1 (CH), 118.7 (CH), 114.2 (CH), 112.4 (CH), 111.5 (CH), 111.5 (CH), 55.2 (CH3), 55.2 (CH3), 

48.4 (CH), 45.2 (CH), 27.8 (CH2), 24.5 (CH2). HRMS (EI, C22H24O2, M
+): calcd.: 320.1776, found: 

320.1782. FTIR (cast film): 3021, 2928, 2834, 1599, 1488, 1264, 1156, 1050, 777 cm-1. 

 

(–) 3(R)-(4-methoxyphenyl)-4(S)-[(E)-4-methoxystyryl]cyclohex-1-ene (21): Yellow oil. [α]25
D –237 (c 

= 0.7, CH2Cl2). 
1H NMR (CDCl3, 700MHz) δ: 7.19 (d, J = 8.7 Hz, 2H), 7.10 (d, J = 8.6 Hz, 2H), 6.82–

6.80 (m, 4H), 6.11 (d, J = 15.9 Hz, 2H), 6.02 (dd, J = 7.6 Hz, 15.9 Hz, 1H), 5.88 (tdd, J = 2.5 Hz, 4.2 Hz, 

10.0 Hz, 1H), 5.65 (dq, J = 9.8 Hz, 2.2 Hz, 1H), 3.78 (s, 3H), 3.78 (s, 3H), 3.18 (dq, J = 11.0 Hz, 2.7 Hz 

1H), 2.35 (dq, J = 2.7 Hz, 8.9 Hz, 1H),  2.23–2.18 (m, 2H), 1.91 (dq, J = 12.5 Hz, 4.2 Hz, 1H), 1.68–1.63 

(m, 1H). 13C NMR (CDCl3, 176 MHz) δ: 158.7 (C), 158.0 (C), 137.2 (C), 132.1 (C), 130.8 (CH), 130.5 

(CH), 129.4 (CH), 128.5 (CH), 127.4 (CH), 127.1 (CH), 113.9 (CH), 113.6 (CH), 55.3 (CH3), 55.3 (CH3), 

47.7 (CH), 45.5 (CH), 27.9 (CH2), 24.6 (CH2). FTIR (cast film): 3020, 2927, 2835, 1609, 1511, 1249, 
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1175, 1037 cm-1. HRMS (EI, C22H24O2, M
+): calcd.: 320.1776, found: 320.1774. FTIR (cast film): 3018, 

2929, 2835, 1609, 1511, 1249, 1176, 1037 cm-1. 

 

(±) 3(S/R)-(3-methoxyphenyl)-4(S/R)-[(E)-3-methoxystyryl]cyclohex-1-ene (22): Colourless oil. 1H 

NMR (CDCl3, 700MHz) δ: 7.20–7.17 (m, 1H), 7.15 (t, J = 7.9 Hz, 1H), 6.79 (dd, J = 7.5 Hz, 13.2 Hz, 

2H), 6.67–6.75 (m, 2H), 6.73–6.71 (m, 2H), 6.27 (d, J = 15.8 Hz, 1H), 5.98 (tdd, J = 2.4 Hz, 3.4 Hz, 10.1 

Hz, 1H), 5.82–5.76 (m, 2H), 3.77 (s, 3H), 3.74 (s, 3H), 3.57 (br. s, 1H), 2.76 (dddd, J = 3.1 Hz, 5.6 Hz, 

9.1 Hz, 10.4 Hz, 1H),  2.28–2.17 (m, 2H), 1.74–1.64 (m, 2H). 13C NMR (CDCl3, 176 MHz) δ 159.7 (C), 

159.2 (C), 143.1 (C), 139.5 (C), 134.3 (CH), 129.4 (CH), 129.0 (CH), 128.9 (CH), 128.5 (CH), 128.2 

(CH), 122.6 (CH), 118.8 (CH), 115.8 (CH), 112.5 (CH), 111.7 (CH), 111.4 (CH), 55.2 (CH3), 46.0 (CH), 

42.5 (CH), 24.6 (CH2), 24.6 (CH2). HRMS (EI, C22H24O2, M
+): calcd.: 320.1776, found: 320.1775. FTIR 

(cast film): 3021, 2926, 2835, 1599, 1486, 1264, 1155, 1049, 776 cm-1. 

 

(+) 3(S)-(4-methoxyphenyl)-4(R)-[(E)-4-methoxystyryl]cyclohex-1-ene (23): Colorless oil. [α]25
D +212 

(c = 0.6, CH2Cl2). 
1H NMR (CDCl3, 700MHz) δ: 7.14 (d, J = 8.6 Hz, 1H), 7.10 (d, J = 8.6 Hz, 1H), 6.82 

(d, J = 8.7 Hz, 2H), 6.79 (d, J = 8.8 Hz, 2H), 6.25 (d, J = 15.9 Hz, 1H), 5.95 (tdd, J = 2.4 Hz, 3.8 Hz, 10.0 

Hz, 1H), 5.8 (tdd, J = 2.2 Hz, 4.5 Hz, 10.0 Hz, 1H), 5.60 (dd, J = 9.1 Hz, 15.9 Hz, 1H), 3.79 (s, 3H), 3.78 

(s, 3H), 3.52 (br. s, 1H), 2.70 (dddd, J = 3.3 Hz, 5.5 Hz, 9.0 Hz, 10.5 Hz, 1H), 2.27–2.14 (m, 2H), 1.68–

1.58 (m, 2H). 13C NMR (CDCl3, 176 MHz) δ: 158.7 (C), 158.1 (C), 133.4 (C), 132.1 (C), 131.0 (CH), 

130.9 (CH), 129.4 (CH), 128.4 (CH), 127.9 (CH), 127.1 (CH), 113.9 (CH), 113.1 (CH), 55.3 (CH3), 55.3 

(CH3), 43.3 (CH), 42.8 (CH), 24.8 (CH2), 24.4 (CH2). HRMS (EI, C22H24O2, M
+): calcd.: 320.1776, 

found: 320.1775. FTIR (cast film): 3018, 2929, 2835, 1609, 1511, 1249, 1176, 1037 cm-1. 

 
Synthesis of cis-aldehydes (5a-d)1 

 

 
 

In a flame dried RBF, the corresponding diene (4 mmol) was dissolved in CH2Cl2 (12 mL) and cooled to 

–78 °C. Acrolein (6 mmol) was added, followed by the dropwise addition of Et2AlCl (3.8 mmol). The 

reaction mixture was stirred at –78 °C for 10 minutes and then warmed to 0 °C. The reaction was 

quenched with 1N HCl (15 mL) and extracted with CH2Cl2 (20 mLx2). The combined organic layers were 

washed with NaHCO3(sat. aq.) (15 mLx2), then brine(10mLx1), dried over Na2SO4, filtered, and then 

O

+
O

(C2H5)2AlCl

CH2Cl2, –78 oC, 
10min

R2 R2

R1R1

HH

± 5a-d3a-d 4
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concentrated in vacuo. The crude residue was purified with column chromatography (silica; isocratic: 20 

% ethyl acetate/hexane). 

(±) (1S, 2R)-2-(3,4-Dimethoxyphenyl)cyclohex-3-ene-1-carboxyaldehyde (5a): White semi-solid 

(46%). Rf = 0.36. 1H NMR (CDCl3, 600 MHz) δ: 9.50 (d, J = 2.1 Hz, 1H), 6.80 (d, J = 8.2 Hz, 1H), 6.76 

(dd, J = 8.2 Hz, 2.1 Hz, 1H), 6.72 (d, J = 1.9 Hz, 1H), 5.99–5.97 (m, 1H), 5.83–5.80 (m, 1H), 3.93–3.91 

(m,1H), 3.85 (s, 6H), 2.76–2.72 (m, 1H), 2.32–2.26 (m, 1H), 2.19–2.12 (m, 1H), 1.88–1.85 (m, 2H). 13C 

NMR (CDCl3, 126 MHz) δ: 205.0, 148.8, 148.1, 132.6, 128.5, 128.1, 121.4, 112.6, 111.1, 55.9, 50.9, 

41.2, 23.7, 18.9. Characterization data are consistent with literature.7 

(±) (1S, 2R)-2-(3-Dimethoxyphenyl)cyclohex-3-ene-1-carboxyaldehyde (5b): Yellow oil (22%), Rf = 

0.6. 1H NMR (CDCl3, 500MHz) δ: 9.51 (d, J = 2.1 Hz, 1H), 7.23–7.20 (m, 1H), 6.81 (d, J = 7.7 Hz, 1H), 

6.77–6.76 (m, 2H), 6.00–5.97 (m, 1H), 5.84–5.81 (m,1H), 3.95–3.94 (m, 1H), 3.79 (s, 3H), 2.77–2.74 (m, 

1H), 2.30–2.26 (m, 1H), 2.18–2.12 (m, 1H), 1.92–1.85 (m, 2H). 13C NMR (CDCl3, 126MHz) δ: 204.7 

(CH), 159.7 (C) ,141.8 (C), 129.4 (CH), 128.8 (CH), 127.8 (CH), 121.7 (CH), 115.5 (CH), 112.0 (CH), 

55.2 (CH3), 50.7 (CH), 41.5 (CH), 23.6 (CH2), 19.0 (CH2). HRMS (EI, C14H16O2, M
+): calcd.: 216.1150, 

found: 216.1148.  

 

(±) (1S, 2R)-2-(4-Dimethoxyphenyl)cyclohex-3-ene-1-carboxyaldehyde (5c). Yellow oil (44%). Rf = 

0.3. 1H NMR (CDCl3, 700MHz) δ: 9.51 (d, J = 1.9 Hz, 1H), 7.13 (d, J = 8.6 Hz, 2H), 6.83 (d, J = 8.7 Hz, 

2H), 5.98–5.96 (m, 1H), 5.80 (m, 1H), 3.95–3.92 (m, 1H), 3.78 (s, 3H), 2.75–2.72 (m, 1H), 2.31–2.25 (m, 

1H), 2.18–2.11 (m,1H), 1.89–1.80 (m, 2H). 13C NMR (CDCl3, 126MHz) δ: 158.7, 132.1, 130.3, 128.4, 

128.2, 113.8, 112.9, 55.3, 51.0, 40.8, 23.7, 18.6. HRMS (EI, C14H16O2, M
+): calcd.: 216.1150, found: 

216.1153.  

 

(±) (1S, 2R)-2-(4-hydroxy-3-methoxyphenyl)-cyclohex-3-ene-1-carboxaldehyde (5d): Yellow oil 

(30%). 1H NMR (CDCl3, 400 MHz) δ: 9.49 (d, J = 2 Hz, 1H), 6.82 (d, J = 8.4 Hz, 1H), 6.72–6.68 (m, 

2H), 5.98–5.93 (m, 1H), 5.81–5.77 (m, 1H), 5.65 (br. s, 1H), 3.91–3.87 (m, 1H), 3.83 (s, 3H), 2.74–2.69 

(m, 1H), 2.30–2.24 (m, 1H), 2.17–2.12 (m, 1H), 1.87–1.81 (m, 2H). 13C NMR (CDCl3, 125 MHz) δ: 

205.2, 146.5, 144.7, 131.9, 128.5, 128.2, 122.1, 114.4, 111.9, 55.9, 50.9, 41.2, 23.6, 18.8. 

 Characterization data are consistent with literature.1 
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Racemization of cis-aldehydes to trans-aldehydes (6a-c)7 

 

 

The corresponding cis-aldehyde 5 (1.4 mmol) was dissolved in methanol (15 mL), followed by the 

addition of K2CO3 (1.6 mmol). The reaction solution was stirred at room temperature for 48 hours. The 

reaction mixture was diluted with CH2Cl2 (20 mL) and washed with water (10 mL) and brine (10 mL). 

The organic layer was dried over Na2SO4 and concentrated in vacuo.  

 

(±) (1R, 2R)-2-(3,4-Dimethoxyphenyl)cyclohex-3-ene-1-carboxyaldehyde (6a): Yellow oil (85%, 87:13 

6a:5a). 1H NMR (CDCl3, 500 MHz) δ: 9.69 (d, J = 1.5 Hz, 1H), 6.81–6.72 (m, 3H), 5.92 (dq, J = 10.0 

Hz, 3.3 Hz, 1H), 5.70 (dq, J = 2.5 Hz, 10.0 Hz, 1H), 3.86 (d, J = 5.6 Hz, 6H), 3.76–3.72 (m, 1H), 2.60 

(dddd, J = 1.6 Hz, 3.5 Hz, 7.6 Hz, 9.4 Hz, 1H), 2.23–2.18 (m, 2H), 2.01–1.95 (m, 1H), 1.81–1.74 (m, 

1H). 13C NMR (CDCl3, 126 MHz) δ: 205.0, 148.8, 148.1, 132.6, 128.5, 128.1, 121.4, 112.6, 111.1, 55.9, 

50.9, 41.2, 23.7, 18.9. Characterization data are consistent with literature.7 

 

(±) (1R, 2R)-2-(3-Dimethoxyphenyl)cyclohex-3-ene-1-carboxyaldehyde (6b): Yellow oil (71%, 90:10 

6b:5b). 1H NMR (CDCl3, 500MHz) δ: 9.70 (d, J = 1.3 Hz, 1H), 7.23 (t, J = 7.8 Hz, 1H), 6.83 (d, J = 7.7 

Hz, 1H), 6.79–6.75 (m, 2H), 5.90 (dq, J = 9.5Hz, 3.3 Hz, 1H), 5.68 (dq, J = 10.0 Hz, 2.4 Hz, 1H),  3.80 

(s, 3H), 3.77–3.73 (m, 1H), 2.61 (ddt, J = 1.3 Hz, 3.5 Hz, 8.5 Hz, 1H), 2.20–2.15 (m, 2H), 2.0–1.93 (m, 

1H), 1.80–1.72 (m,1H). 13C NMR (CDCl3, 126MHz) δ: 203.8 (CH), 159.8 (C), 145.3 (C), 129.6 (CH), 

128.7 (CH), 127.8 (CH), 120.7 (CH), 114.2 (CH), 111.9 (CH), 55.3 (CH3), 53.9 (CH), 41.4 (CH), 23.5 

(CH2), 20.9 (CH2). HRMS (EI, C14H16O2, M
+): calcd.: 216.1150, found: 216.1150.  

 

(±) (1R, 2R)-2-(4-Dimethoxyphenyl)cyclohex-3-ene-1-carboxyaldehyde (6c): Yellow oil (87%, 90:10 

6c:5c). 1H NMR (CDCl3, 500MHz) δ: 9.69 (d, J = 1.2 Hz, 1H), 7.15 (d, J = 8.5 Hz, 2H), 6.85 (d, J = 8.6 

Hz, 2H), 5.88 (dq, J = 9.5 Hz, 3.3 Hz, 1H), 5.66 (dq, J = 9.5 Hz, 2.4 Hz, 1H), 3.79 (s, 3H), 3.74–3.70 (m, 

1H), 2.56 (ddt, J = 1.5 Hz, 4.3 Hz, 8.5 Hz, 1H), 2.21–2.15 (m, 2H), 1.95 (dq, 1H, J = 13.5 Hz, 4.3 Hz), 

1.78-1.71 (m,1H). 13C NMR (CDCl3, 126MHz) δ: 204.0 (CH), 158.4 (C) ,135.6 (C), 129.3 (CH2), 129.2 

(CH2), 127.5 (CH), 114.0 (CH), 55.3 (CH3), 54.2 (CH), 40.7 (CH2), 23.5 (CH2), 21.0 (CH2). HRMS (EI, 

C14H16O2, M
+): calcd.: 216.1150, found: 216.1148.  

O

K2CO3, MeOH

 r.t., 36 to 48h,

R2

R1

O

R2

R1

HH HH

± 5a-c ± 6a-c
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Synthesis of Wittig Salts (7a-f) 

In a flame dried RBF, the corresponding bromide (5.4 mmol) was dissolved in toluene (20 mL), followed 

by addition of triphenylphosphine (5.4 mmol). The reaction solution was then heated at reflux overnight. 

The organic layer was concentrated in vacuo to afford a crude white solid which was then purified by 

recrystallization in ethanol (7a), or ethanol/diethyl ether (7b-f).   

 

3,4-Methoxybenzyltriphenylphosphonium bromide (7a): White powder (61%). 1H NMR (CDCl3, 

400MHz) δ: 7.78–7.74 (m, 9H), 7.65–7.62 (m, 6H), 6.86 (s, 1H), 6.62–6.61 (m, 2H), 5.37 (d, J = 13.8 Hz, 

2H), 3.80 (s, 3H), 3.55 (s, 3H). 13C NMR (CDCl3, 126MHz) δ: 148.9, 148.8, 134.8 (d, J = 3.1 Hz), 134.6 

(d, J = 9.5 Hz), 130.0 (d, J = 12.6 Hz), 123.7 (d, J = 6.2 Hz), 119.0 (d, J = 9.0 Hz), 118.3, 117.8, 115.0, 

(d, J = 4.8 Hz), 111.0 (d, J = 3.4 Hz), 56.1, 55.80, 30.5, 30.2. 31P{1H} NMR (CDCl3, 201.64 MHz) : 

22.5 (s). Characterization data is consistent with literature.8  

Benzyltriphenylphosphonium bromide (7b): White powder (76%). 1H NMR (CDCl3, 400MHz) δ: 

7.78–7.72 (m, 9H), 7.65–7.60 (td, J = 7.8 Hz, 3.6 Hz, 6H), 7.23–7.19 (m, 1H), 7.14–7.09 (m, 4H), 5.43 

(d, J = 14.4 Hz, 2H). 13C NMR (CDCl3, 176 MHz) δ: 135.0 (d, J = 3.1 Hz), 134.5 (d, J = 9.8 Hz), 131.6 

(d, J = 5.6 Hz), 130.2 (d, J = 12.3 Hz), 128.9 (d, J = 3.4 Hz), 128.4 (d, J = 3.9 Hz), 127.2 (d, J = 8.7 Hz), 

118.0 (d, J = 85.6 Hz), 31.0 (d, J = 46.6 Hz). 31P{1 H} NMR (CDCl3, 162 MHz) : 23.2 (s). 

Characterization data is consistent with literature.9 

3-Methoxybenzyltriphenylphosphonium bromide (7c): White powder (65%). 1H NMR (CDCl3, 

400MHz) δ: 7.78–7.73 (m, 9H), 7.63 (td, J = 7.7 Hz, 3.4 Hz, 6H), 7.02 (t, J = 8.0 Hz, 1H), 6.82 (q, J = 1.8 

Hz, 1H), 6.76 (dt, J = 8.2 Hz, 2.1 Hz, 1H), 6.63 (d, J = 7.5, 1H), 5.40 (d, J = 14.4 Hz, 2H), 3.55 (s, 3H). 

13C NMR (CDCl3, 176 MHz) δ: 159.7, 135.0 (d, J = 3.1 Hz), 134.6 (d, J = 9.8 Hz), 130.1 (d, J = 12.6 

Hz), 129.7 (d, J = 3.1 Hz), 123. 5 (d, J = 5.9 Hz), 118.2, 117.7, 116.3 (d, J = 5.3 Hz), 115.4 (d, J = 3.9 

Hz), 55.5, 31.9 (d, J = 46.8 Hz). 31P{1H} NMR (CDCl3, 161.913 MHz) : 23.23 (s). Characterization data 

is consistent with literature.10 

 

4-Methoxybenzyltriphenylphosphonium bromide (7d): White powder (65%). 1H NMR (CDCl3, 

400MHz) δ: 7.77–7.71 (m, 9H), 7.64–7.61 (m, 6H), 7.03 (dd, J = 2.5 Hz, 8.8 Hz, 2H), 6.65 (d, J = 8.6 Hz, 

2H), 5.35 (dd, J = 3.2 Hz, 14.0 Hz, 2H), 3.72 (s, 3H). 13C NMR (CDCl3, 176 MHz) δ: 159.7, 134.9 (d, J = 

3.1 Hz), 134.5 (d, J = 9.5 Hz), 132.8 (d, J = 5.3 Hz), 130.2 (d, J = 12.6 Hz), 118.3, 117.8, 114.3 (d, J = 

3.1 Hz), 55.3, 30.2 (d, J = 46.6 Hz). 31P{1H} NMR (CDCl3, 161.913 MHz) : 22.4 (s). Characterization 

data is consistent with literature.11 
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2-Methylbenzyltriphenylphosphonium bromide (7e): White powder (71%). 1H NMR (CDCl3, 

400MHz) δ: 7.81–7.76 (m, 3H), 7.72–7.61 (m, 12H), 7.15 (t, J = 7.3 Hz, 1H), 7.09 (d, J = 7.2 Hz, 1H), 

7.0–6.96 (m, 2H), 5.37 (d, J = 14.1 Hz, 2H), 1.68 (s, 3H). 13C NMR (CDCl3, 176 MHz) δ: 138.6, 135.1 

(d, J = 2.8 Hz), 134.4 (d, J = 9.8 Hz), 131.6, 131.0, 130.22 (d, J = 12.6 Hz), 128.8, 126.7, 125.7, 122.0, 

118.2, 117.8, 28.5 (d, J = 46.6 Hz). 31P{1H} NMR (CDCl3, 161.913 MHz) : 22.2 (s). Characterization 

data is consistent with literature.12 

2-Bromobenzyltriphenylphosphonium bromide (7f): White powder (87%). 1H NMR (CDCl3, 

400MHz) δ: 7.81–7.77 (m, 3H), 7.75–7.70 (m, 6H), 7.66–7.59 (m, 7H), 7.37 (d, J = 7.9 Hz, 1H), 7.20 (t, J 

= 7.5 Hz, 1H), 7.13 (tt, J = 7.7 Hz, 2.0 Hz, 1H), 5.75 (d, J = 14.3 Hz, 2H). 13C NMR (CDCl3, 126 MHz) 

δ: 135.2 (d, J = 2.8 Hz), 134.5 (d, J = 9.8 Hz), 133.5 (d, J = 4.9 Hz), 132.9, 130.2 (d, J = 12.6 Hz), 128.5 

(d, J = 3.6 Hz), 118.0, 117.3, 31.1 (d, J = 48.2 Hz). Characterization data is consistent with literature.13   

Synthesis of Banglenes and Derivatives (8-19) via a Wittig reaction1 

 

In a flame dried RBF, the corresponding Wittig salt 7 (0.6 mmol) was dissolved in toluene (5 mL) and 

tetrahydrofuran (5 mL) and cooled to –70 °C. n-Butyl lithium (0.73 mmol) was added slowly, and the 

reaction mixture was allowed to stir at –70 °C for 1 hour. The reaction solution was then warmed up to –

20° C, the corresponding aldehyde (6) was added, and the reaction was then heated at reflux for 3 hours. 

The reaction mixture was quenched with saturated aqueous NH4Cl (5 mL), and then concentrated in 

vacuo. The crude oil was dissolved in ethyl acetate (30 mL), washed with water (10 mLx2), and NaHCO3 

(sat. aq.) (10 mLx2), was dried over Na2SO4 and then concentrated in vacuo. The resulting oil was 

purified with column chromatography. 

 

 

 

 

 

 

 

 

PPh3Br

n-BuLi, toluene

–20 oC to reflux,
 4h

± Z-isomer+

O

R2

R1

R4
R3

R2

R1

R4R3

HH H H

± 6a-d ± 8-19

7a-f
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(±) 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(E)-styryl]cyclohex-1-ene (8): 

 
 
1H NMR (CDCl3, 500MHz) δ: 7.26–7.25 (m, 4H, overlaps with CDCl3), 7.16 (m, 1H), 6.78 (d, J = 8.2 

Hz, 1H), 6.72 (dd, J = 2.0 Hz, 8.1 Hz, 1H), 6.70 (d, J = 1.9 Hz, 1H), 6.16 (d, J = 3.3 Hz, 2H), 5.90 (tdd, J 

= 2.4 Hz, 4.1 Hz, 10.0 Hz, 1H), 5.68 (dq, J = 10.0 Hz, 2.2 Hz, 1H), 3.85 (s, 3H), 3.82 (s, 3H), 3.78 (s, 

3H), 3.19 (dq, J = 11.2 Hz, 2.7 Hz, 1H), 2.41–2.35 (m, 1H), 2.27–2.17 (m, 2H), 1.95–1.91 (m, 1H), 1.72–

1.64 (m, 1H). 13C NMR (CDCl3, 126 MHz) δ: 148.6 (C), 147.4 (C), 137.8 (C), 137.5 (C), 134.1 (CH), 

130.3 (CH), 129.3 (CH), 128.5 (CH), 127.6 (CH), 126.9 (CH), 126.0 (2xCH), 120.4 (CH), 111.7 (CH), 

110.9 (CH), 55.9 (CH3), 55.9 (CH3), 48.0 (CH), 45.5 (CH), 27.8 (CH2), 24.6 (CH2).  

 

(+) 8E: White oil; [α]25
D +296 (c = 0.10, CH2Cl2). HRMS (EI, C22H24O2, M

+): calcd.: 320.1776, found: 

320.1771. FTIR (cast film): 3022, 2929, 2835, 1516, 1261, 1139, 1030 cm-1. 
 

(–) 8E: White oil; [α]25
D –290 (c = 0.99, CH2Cl2). HRMS (EI, C22H24O2, M

+): calcd.: 320.1776, found: 

320.1774. FTIR (cast film): 3022, 2929, 2835, 15l16, 1261, 1139, 1030 cm-1. 

 

(±) 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(E)-3-methoxystyryl]cyclohex-1-ene (9): 

 
 
1H NMR (CDCl3, 700MHz) δ: 7.17 (t, J = 7.9 Hz, 1H), 6.87 (bd, J = 7.7 Hz, 1H), 6.80 (t, J = 2.0 Hz, 1H), 

6.78 (d, J = 8.2 Hz, 1H), 6.74–6.72 (m, 2H), 6.80 (d, J = 1.9 Hz, 1H), 6.18–6.12 (m, 2H), 5.90 (tdd, J = 

2.4 Hz, 4.4 Hz, 10.0 Hz, 1H), 5.68 (dq, J = 10.0 Hz, 2.2 Hz, 1H), 3.85 (s, 3H), 3.83 (s, 3H), 3.79 (s, 3H), 

3.19 (dq, J = 11.0 Hz, 2.7 Hz, 1H), 2.40–2.36 (m, 1H), 2.28–2.18 (m, 2H), 1.93 (tdd, J = 3.1 Hz, 5.2 Hz, 

12.8 Hz 1H), 1.71–1.65 (m, 1H). 13C NMR (CDCl3, 176 MHz) δ: 159.8 (C), 148.7 (C), 147.4 (C), 139.3 

(C), 137.5 (C), 134.5 (CH), 130.3 (CH), 129.4 (CH), 129.2 (CH), 127.6 (CH), 120.4 (CH), 118.7 (CH), 

amount Rt (min)

(+) 8E 10 mg 5.8 99%

(–) 8E 19 mg 8.0 >99%

(+) 8Z 5.5 -

(–) 8Z 7.2 -

ee
isolated components

not 

isolated

8E              

8Z             

product
silica column 

conditions

product 

mass      

(% yield)

separation method
HPLC 

injection 

80 mg
i-amylose-3 column.               

97% hex/EtOH (15 min)  

93 mg 

(48%)

20% EtOAc/hex         

Rf  = 0.4

amount Rt (min)

(+) 9E 13 mg 5.8 99%

(–) 9E 25 mg 7.8 >99%

(+) 14Z 9 mg 5.2 >99%

(–) 14Z 9 mg 6.3 >99%

ee
isolated  components

9E              

14Z             

15% EtOAc/hex         

Rf  = 0.3

123 mg 

(58%)

i-amylose-3 column.             

95% hex/EtOH (15 min) 
110 mg

product
silica column 

conditions

product 

mass      

(% yield)

separation method
HPLC 

injection 
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112.4 (CH), 111.7 (CH), 111.5 (CH), 110.9 (CH), 55.9 (CH3), 55.9 (CH3), 55.2 (CH3), 48.0 (CH), 45.5 

(CH), 27.8 (CH2), 24.5 (CH2).  

 

(+) 9: White oil; [α]25
D +300 (c = 1.00, CH2Cl2). HRMS (EI, C23H26O3, M

+): calcd.: 350.1882, found: 

350.1878. FTIR (cast film): 3018, 2931, 2835, 1598, 1515, 1464, 1261, 1155, 1030 cm-1. 

 

(–) 9: White oil; [α]25
D -294 (c = 1.00, CH2Cl2). HRMS (EI, C23H26O3, M

+): calcd.: 350.1882, found: 

350.1875. FTIR (cast film): 3019, 2931, 2835, 1598, 1515, 1464, 1261, 1155, 1030 cm-1. 

 

(±) 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(Z)-3-methoxystyryl]cyclohex-1-ene (14): 1H NMR (CDCl3, 

500MHz) δ: 7.10 (t, J = 7.9 Hz, 1H), 6.73 (d, J = 8.2 Hz, 1H), 6.69 (dd, J = 2.2 Hz, 8.2 Hz, 1H), 6.64 (dd, 

J = 2.0 Hz, 8.2 Hz, 1H), 6.54 (d, J = 2.0 Hz, 1H), 6.45 (br. d, J = 7.6 Hz, 1H), 6.42 (br. s, 1H), 6.31 ( d, J 

= 11.7 Hz, 1H), 5.83 (tdd, J = 2.4 Hz, 4.3 Hz, 10 Hz, 1H), 5.64 (dq, J = 10.0 Hz, 2.2 Hz, 1H), 5.56 (dd, J 

= 10.5 Hz, 11.6 Hz, 1H), 3.83 (s, 3H), 3.72 (s, 3H), 3.72 (s, 3H), 3.14 (dq, J = 11.2 Hz, 2.8 Hz, 1H), 2.85 

(dq, J = 2.5 Hz, 10.0 Hz, 1H), 2.23–2.12 (m, 2H), 1.82 (tdd, J = 3.1 Hz, 5.2 Hz, 13.0 Hz, 1H), 1.67–1.59 

(m, 1H). 13C NMR (CDCl3, 126 MHz) δ: 159.3 (C), 148.8 (C), 147.4 (C), 139.1 (C), 137.3 (C), 136.9 

(CH), 130.4 (CH), 128.8 (CH), 128.8 (CH), 127.3 (CH), 120.9 (CH), 120.4 (CH), 113.9 (CH), 111.9 

(CH), 111.2 (CH), 110.8 (CH), 55.9 (CH3), 55.7 (CH3), 55.1 (CH3), 48.1 (CH), 40.6 (CH), 28.5 (CH2), 

24.3 (CH2).  

 

(+) 14: White solid; [α]25
D +23 (c = 0.85, CH2Cl2). HRMS (EI, C23H26O3, M

+): calcd.: 350.1882, found: 

350.1876. FTIR (cast film): 3000, 2930, 2834, 1576, 1515, 1464, 1260, 1140, 1030 cm-1. 

 

(–) 14: White solid; [α]25
D –12 (c = 0.78, CH2Cl2). HRMS (EI, C23H26O3, M

+): calcd.: 350.1882, found: 

350.1882. FTIR (cast film): 2999, 2931, 2834, 1577, 1515, 1464, 1260, 1140, 1030 cm-1. 

 

(±) 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(E)-4-methoxystyryl]cyclohex-1-ene (10): 

 
 
1H NMR (CDCl3, 700MHz) δ: 7.20 (d, J = 8.7 Hz, 2H), 6.79 (dd, J = 17.0 Hz, 8.5 Hz, 3H), 6.72 (dd, J = 

1.8 Hz, 8.1 Hz, 1H), 6.70 (d, J = 1.8 Hz, 1H), 6.11 (d, J = 15.9 Hz, 1H), 6.02 (dd, 7.5 Hz, 15.9 Hz, 1H), 

5.89 (tdd, J = 2.5 Hz, 4.5 Hz, 10.0 Hz, 1H), 5.68 (dq, J = 9.8 Hz, 2.3 Hz, 1H), 3.86 (s, 3H), 3.82 (s, 3H), 

3.79 (s, 3H), 3.17 (dq, J = 11.2 Hz, 2.8 Hz, 1H), 2.35 (dq, J = 2.6 Hz, 8.9 Hz, 1H), 2.24–2.18 (m, 2H), 

1.92 (tdd, J = 3.1 Hz, 5.3 Hz, 12.8 Hz, 1H), 1.69–1.64 (m, 1H). 13C NMR (CDCl3, 176 MHz) δ: 158.7 

mass Rta (min) Rtb (min)

(+) 10E 13 mg 16.3 10.6 >99%

(–) 10E 20 mg 20.1 - 99%

(+) 15Z 9 mg 16.3 11.9 98%

(–) 15Z 109mg 16.3 9.3 99%

ee

sequential runs:                         

i-amylose-3 column.                 

a. 95% hex/EtOH (30 min)           

b. 97% hex/EtOH (20 min) 

90 mg

isolated components

10E              

15Z             

20% EtOAc/hex         

Rf  = 0.4

100 mg 

(48%)

product
silica column 

conditions

product 

mass      

(% yield)

separation method
HPLC 

injection 
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(C), 148.6 (C), 147.4 (C), 137.7 (C), 132.0 (C), 130.7 (CH), 130.4 (CH), 128.6 (CH), 127.6 (CH), 127.1 

(2 CH), 120.4 (CH), 113.9 (2 CH), 111.8 (CH), 110.9 (CH), 55.9 (CH3), 55.9 (CH3), 55.3 (CH3), 48.1 

(CH), 45.4 (CH), 27.9 (CH2), 24.6 (CH2).  

 

(+) 10: White oil; [α]25
D +335 (c = 1.00, CH2Cl2). HRMS (EI, C23H26O3, M

+): calcd.: 350.1882, found: 

350.1875. FTIR (cast film): 3018, 2931, 2835, 1607, 1512, 1250, 1139, 1031 cm-1. 

 

(–) 10: White oil; [α]25
D –303 (c = 1.00, CH2Cl2). HRMS (EI, C23H26O3, M

+): 350.1882, found: 350.1879. 

FTIR (cast film): 3018, 2931, 2835, 1607, 1512, 1250, 1139, 1031 cm-1. 

 

(±) 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(Z)-4-methoxystyryl]cyclohex-1-ene (15): 1H NMR (CDCl3, 

500MHz) δ: 6.78 (d, J = 8.6 Hz, 2H), 6.73 (t, J = 5.5 Hz, 3H), 6.66 (dd, J = 2.0 Hz, 8.2 Hz, 1H), 6.55 (d, J 

= 1.9 Hz, 1H), 6.27 (d, J = 11.7 Hz, 1H), 5.84 (tdd, J = 2.4 Hz, 4.3 Hz, 10.0 Hz, 1H), 5.65 (dq, J = 10.0 

Hz, 2.2 Hz, 1H), 5.49 (dd, J = 10.4 Hz, 11.6 Hz, 1H), 3.84 (s, 3H), 3.77 (s, 3H), 3.72 (s, 3H), 3.14 (dq, J = 

11.1 Hz, 2.8 Hz, 1H), 2.81 (dq, J = 2.3 Hz, 10.0 Hz, 1H), 2.23–2.12 (m, 2H), 1.82 (tdd, J = 3.1 Hz, 5.3 

Hz, 13.0 Hz, 1H), 1.67–1.59 (m, 1H). 13C NMR (CDCl3, 126 MHz) δ: 158.1(C), 148.8 (C), 147.4 (C), 

137.4 (C), 135.5 (CH), 130.4 (CH), 130.3 (C), 129.5 (CH), 128.3 (CH), 127.4 (CH), 120.5 (CH), 113.3 

(CH), 111.3 (CH), 110.8 (CH), 56.0 (CH3), 55.7 (CH3), 55.2 (CH3), 48.1 (CH), 40.5 (CH), 28.4 (CH2), 

24.4 (CH2). 

 

(+) 15: White solid; [α]25
D +16 (c = 1.10, CH2Cl2). HRMS (EI, C23H26O3, M

+): calcd.: 350.1882, found: 

350.1876. FTIR (cast film): 350.1882, found: 350.1878. FTIR (cast film): 2999, 2929, 2835, 1607, 1512, 

1249, 1139, 1031 cm-1. 

 

(–) 15: White solid; [α]25
D –8 (c = 1.10, CH2Cl2). HRMS (EI, C23H26O3, M

+): 350.1882, found: 350.1878. 

FTIR (cast film): 2999, 2929, 2835, 1607, 1512, 1249, 1139, 1031 cm-1. 

 

(±) 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(E)-2-methylstyryl]cyclohex-1-ene (11): 

 
 

 1H NMR (CDCl3, 700MHz) δ: 7.33 (d, J = 8.4 Hz, 1H), 7.12–7.07 (m, 3H), 6.78 (d, J = 8.2 Hz, 1H), 

6.73 (dd, J = 8.4 Hz, 2.0 Hz, 1H), 6.71 (d, J = 2.1 Hz, 1H), 6.31 (d, J = 15.7 Hz, 1H), 5.98 (dd, J = 7.9 

Hz, 15.9 Hz, 1H), 5.89 (tdd, J = 2.5 Hz, 4.6 Hz, 2.5 Hz, 1H), 5.69 (dq, 10.1 Hz, 2.2 Hz, 1H), 3.85 (s, 3H), 

3.84 (s, 3H), 3.19 (dq, J = 8.8 Hz, 2.8 Hz, 1H), 2.40 ( dq, J = 2.6 Hz, 9.3 Hz, 1H), 2.29–2.19 (m, 2H), 

amount Rt (min)

(+) 11E 20 mg 10.7 98%

(–) 11E 24 mg 12.6 99%

(+) 16Z 20 mg 9.7 99%

(–) 16Z 19 mg 11.7 99%

ee
isolated  components

product
silica column 

conditions

product 

mass      

(% yield)

separation method
HPLC 

injection 

11E              

16Z             

20% EtOAc/hex         

Rf  = 0.4

141 mg 

(70%)

i-amylose-3 column.                

97% hex/EtOH (20 min) 
140 mg
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2.15 (s, 3H), 2.0 (tdd, J = 3.1 Hz, 5.4 Hz, 12.9 Hz, 1H), 1.73–1.67 (m, 1H). 13C NMR (CDCl3, 176 MHz) 

δ: 148.7 (C), 147.4 (C), 137.6 (C), 137.1 (C), 135.5 (C), 135.1 (CH), 130.5 (CH), 130.1(CH), 127.5 (CH), 

127.5 (CH), 126.8 (CH), 125.9 (CH), 125.5 (CH), 120.6 (CH), 111.7 (CH), 111.0 (CH), 56.0 (CH3), 55.9 

(CH3), 48.2 (CH), 46.0 (CH), 28.2 (CH2), 24.7 (CH2), 19.8 (CH3). 

 

(+)11. Colourless oil; [α]25
D +266 (c = 1, CH2Cl2). HRMS (EI, C23H26O2, M

+): calcd.: 334.1933, found: 

334.1930. FTIR (cast film): 3018, 2931, 2835, 1515, 1261, 1030 cm-1. 

 

(–)11. Colourless oil; [α]25
D –201 (c = 1, CH2Cl2). HRMS (EI, C23H26O2, M

+): 334.1933, found: 

334.1928. FTIR (cast film): 3018, 2931, 2835, 1515, 1261, 1030 cm-1. 

 

(±) 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(Z)-2-methylstyryl]cyclohex-1-ene (16): 1H NMR (CDCl3, 

700MHz) δ: 7.07 (t, J = 7.4 Hz, 1H), 7.04 (d, J = 7.3, 1H) 7.0 (t, J = 7.4 Hz, 1H), 6.71 (d, J = 8.0 Hz, 1H), 

6.58 (dt, J = 1.7 Hz, 8.4 Hz, 2H), 6.38 (d, J = 2.0 Hz, 1H), 6.27 (d, J = 11.3 Hz, 1H), 5.78 (dq, J = 9.8 Hz, 

3.2 Hz, 1H), 5.60–5.57 (m, 2H), 3.85 (s, 3H), 3.64 (s, 3H), 3.10 (dq, J = 9.0 Hz, 2.8 Hz, 1H), 2.58 (dq, J = 

2.8 Hz, 10.3 Hz, 1H), 2.16–2.13 (m, 2H), 1.87 (s, 3H), 1.81–1.77 (m, 1H), 1.66–1.60 (m, 1H). 13C NMR 

(CDCl3, 176 MHz) δ: 148.8 (C), 147.4 (C), 137.6 (C), 137.0 (C), 136.3 (CH2), 130.6 (CH2), 129.3 (CH), 

128.8 (CH2), 128.4 (CH), 127.1 (CH), 126.6 (CH), 125.0 (CH), 120.5 (CH2), 110.9 (CH), 110.8 (CH), 

56.0 (CH3), 55.7 (CH3), 48.2 (CH), 40.7 (CH), 28.7 (CH2), 24.4 (CH2), 19.5 (CH3). 

 

(+) 16. White solid; [α]25
D +64 (c = 1.00, CH2Cl2). HRMS (EI, C23H26O2, M

+): calcd.: 334.1933, found: 

334.1934. FTIR (cast film): 3018, 2924, 2835, 1516, 1261, 1031 cm-1. 

 

(–)16. White solid; [α]25
D –43 (c = 1.00, CH2Cl2). HRMS (EI, C23H26O2, M

+): calcd.: 334.1933, found: 

334.1928. FTIR (cast film): 3018, 2928, 2834, 1516, 1261, 1031 cm-1. 

 

(±) 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(E)-2-bromostyryl]cyclohex-1-ene (12): 

 

1H NMR (CDCl3, 700MHz) δ: 7.48 (dd, J = 7.9 Hz, 1.2 Hz, 1H), 7.40 (dd, J = 7.8Hz, 1.5 Hz, 1H), 7.20 

(dt, J = 0.8 Hz, 7.5 Hz, 1H), 7.03 (dt, J = 1.5 Hz, 7.7 Hz, 1H), 6.80 (d, J = 8.2 Hz, 1H), 6.74 (dd, J = 8.1 

Hz, 2.0 Hz, 1H), 6.72 (d, J = 2.1 Hz, 1H), 6.53 (d, J = 15.8 Hz, 1H), 6.10 (dd, J = 7.6 Hz, 15.9 Hz, 1H), 

5.9 (tdd, J = 2.5 Hz, 4.6 Hz, 10.0 Hz, 1H), 5.68 (dq, J = 10.0 Hz, 2.2 Hz, 1H), 3.85 (s, 3H), 3.85 (s, 3H), 

amount Rt (min)

(+) 12E 18 mg 13.1 >99%

(–) 12E 18 mg 17.0 99%

(+) 12Z 11.4 -

(–) 12Z 14.8 -

ee
isolated components

not 

isolated

product
silica column 

conditions

product 

mass      

(% yield)

separation method
HPLC 

injection 

12E              

12Z             

20% EtOAc/hex         

Rf  = 0.3

71 mg 

(29%)

i-amylose-3 column.                

97% hex/EtOH (30 min) 
70 mg
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3.22 (dq, J = 11.1 Hz, 2.8 Hz, 1H), 2.46 (dq, J = 2.1 Hz, 9.0 Hz, 1H), 2.29–2.19 (m, 2H), 1.97 (tdd, J = 

3.1 Hz, 5.1 Hz, 12.9 Hz, 1H), 1.74–1.68 (m, 1H). 13C NMR (CDCl3, 176 MHz) δ: 148.8 (C), 147.5(C), 

137.7 (C), 137.4 (C), 137.2 (CH), 132.8 (CH), 130.4 (CH), 128.3 (CH), 128.2 (CH), 127.5 (CH), 127.3 

(CH), 126.9 (CH), 123.3 (C), 120.5 (CH), 111.6 (CH), 111.1 (CH), 55.9 (CH3), 55.9 (CH3), 48.0 (CH), 

45.3 (CH), 27.7 (CH2), 24.6 (CH2). 

 

(+)12E: Colourless oil; [α]25
D +214 (c = 1.00, CH2Cl2). HRMS (EI, C22H23BrO2, M

+): calcd.: 400.0861, 

found: 400.0861. FTIR (cast film): 3018, 2930, 2834, 1515, 1465, 1261, 1139, 1029 cm-1. 

 

(–)12E: Colourless oil; [α]25
D –230 (c = 0.99, CH2Cl2). HRMS (EI, C22H23BrO2, M

+): calcd.: 400.0861, 

found: 400.0871. FTIR (cast film): 3018, 2930, 2834, 1515, 1465, 1261, 1139, 1029 cm-1. 

 

(±) 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(Z)-3,4-dimethoxystyryl]cyclohex-1-ene (13): 

 

  *HPLC Method B used to remove minor impurities  

 
1H NMR (CDCl3, 700MHz) δ: 6.72 (d, J = 8.2 Hz, 1H), 6.70 (d, J = 8.1 Hz, 1H), 6.65 (dd, J = 2.1 Hz, 8.2 

Hz, 1H), 6.56 (d, J = 2.1 Hz, 1H), 6.43–6.41 (m, 2H), 6.27 (d, J = 11.5 Hz, 1H), 5.84 (tdd, J = 2.4 Hz, 4.2 

Hz, 10.1 Hz, 1H), 5.65 (dq, J = 2.2 Hz, 9.8 Hz, 1H), 5.51 (dd, J = 10.4 Hz, 11.5 Hz), 3.84 (s, 3H), 3.83 (s, 

3H), 3.76 (s, 3H), 3.73 (s, 3H), 3.15 (dq, J = 8.8 Hz, 2.8 Hz, 1H), 2.84 (dq, J = 2.5 Hz, 10.1 Hz, 1H), 

2.19–2.15 (m, 2H), 1.83 (tdd, J = 3.1 Hz, 5.0 Hz, 12.8 Hz, 1H), 1.67–1.61 (m, 1H). 13C NMR (CDCl3, 

176 MHz) δ: 148.7, 148.4, 147.6, 147.4, 137.4, 135.9, 130.7, 130.5, 128.5, 127.3, 120.8, 120.3, 111.8, 

111.3, 110.8, 110.8, 55.9, 55.8, 55.7, 48.1, 40.7, 28.6, 24.5. Characterization data is consistent with 

literature.7 

(+) t- BG: Colourless oil: [α]25
D +325 (c = 1.00, CH2Cl2). 

(–) t-BG: Colourless oil: [α]25
D –275 (c = 1.00, CH2Cl2). 

(+)13: Colourless oil: [α]25
D +6.4(c = 1.00, CH2Cl2). 

(–)13: Colourless oil: [α]25
D –3.3 (c = 1.90, CH2Cl2). 

 

 

 

 

 

 

 

massa Rta (min) massb Rtb (min)

(+) t-BG 144 mg 12.0 67 mg 11.9 99%

(–) t-BG 146 mg 15.2 50 mg 11.9 93%

(+) 13Z 44 mg 9.4 12 mg 10.1 96%

(–) 13Z 50 mg 10.8 18 mg 10.1 95%

separation method
HPLC 

injection 
ee

sequential runs:                        

a. AD-H column. 18% 
i
PrOH/CO2                                                   

b. C8 column. 50→100% 

ACN/H2O  (30 min)  

479 mg

isolated components

t-BG              

13             

20% EtOAc/hex         

Rf  = 0.3

527 mg 

(77%)

product
silica column 

conditions

product 

mass      

(% yield)
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(±) 3(S/R)-(3-methoxyphenyl)-4(R/S)-[(E)-3,4-dimethoxystyryl]cyclohex-1-ene (17): 

 
 

 

17E: White oil. 1H NMR (CDCl3, 700MHz) δ: 7.19 (t, J = 7.8 Hz, 1H), 6.82–6.73 (m, 6H), 6.13 (d, J = 

15.9 Hz, 1H), 6.03 (dd, J = 7.6 Hz, 16.0 Hz 1H), 5.90 (tdd, J = 2.4 Hz, 4.0 Hz, 10.0 Hz, 1H), 5.68 (dq, J = 

10.0 Hz, 2.1 Hz, 1H), 3.88 (s, 3H), 3.86 (s, 3H), 3.77 (s, 3H), 3.23 (dq, J = 9.4 Hz, 2.7 Hz, 1H), 2.41 (dq, 

J = 2.6 Hz, 9.3 Hz, 1H), 2.26–2.18 (m, 2H), 1.92 (dq, J = 12.5 Hz, 4.2 Hz, 1H), 1.70–1.64 (m, 1H). 13C 

NMR (CDCl3, 176 MHz) δ: 159.5 (C), 149.0 (C), 148.3 (C), 146.7 (C), 132.2 (CH), 131.1 (C), 130.0 

(CH), 129.0 (CH), 128.9 (CH), 127.6 (CH), 121.1 (CH), 118.9 (CH), 114.3 (CH), 111.5 (CH), 111.2 

(CH), 108.8 (CH), 56.0 (CH3), 55.8 (CH3), 55.2 (CH3), 48.5 (CH), 45.1 (CH), 27.8 (CH2), 24.5 (CH2). 

HRMS (EI, C23H26O3, M
+): calcd.: 350.1882, found: 350.1874. FTIR (cast film): 3019, 2931, 2835, 

1601, 1515, 1465, 1263, 1157, 1028 cm-1. 

 

(±) (3(S/R)-(4-methoxyphenyl)-4(R/S)-[(E)-3,4-dimethoxystyryl]cyclohex-1-ene (18): 

 

 
 
1H NMR (CDCl3, 500MHz) δ: 7.12–7.09 (m, 2H), 6.83–6.76 (m, 5H), 6.11 (d, J = 16.0 Hz, 1H), 6.02 (dd, 

J = 7.4 Hz, 16.0 Hz, 1H), 5.89 (dq, J = 10.0, 3.3 Hz, 1H), 5.66 (dq, J = 10 Hz, 2.2 Hz, 1H), 3.88 (s, 3H), 

3.86 (s, 3H), 3.78 (s, 3H), 3.20 (dq, J = 11.0 Hz, 2.8 Hz, 1H), 2.36 (dq, J = 2.9 Hz, 9.8 Hz, 1H), 2.24–2.19 

(m, 2H), 1.91 (dq, J = 12.5 Hz, 4.2 Hz, 1H), 1.70–1.63 (m, 1H). 13C NMR (CDCl3, 126 MHz) δ: 158.0 

(C), 149.0 (C), 148.3 (C), 137.1 (C), 132.3 (C), 131.1 (CH), 130.5 (CH), 129.4 (2 CH), 128.8 (CH), 127.4 

(CH), 118.8 (CH), 113.6 (2 CH), 111.2 (CH), 108.8 (CH), 56.0 (CH3), 55.9 (CH3), 55.263 (CH3), 47.6 

(CH), 45.5 (CH), 27.9 (CH2), 24.6 (CH2). HRMS (EI, C23H26O3, M
+): calcd.: 350.1882, found: 350.1878. 

FTIR (cast film): 3018, 2931, 2835, 1608, 1513, 1262, 1139, 1029 cm-1. 

 
 
 
 
 
 

amount Rt (min)

(±) 17E 22 mg 7.8

(±) 17Z

17E               

17Z

15% EtOAc/hex         

Rf = 0.2

66 mg 

(52%)

i-amylose-3 column.                

97% hex/EtOH (20 min) 
50 mg

not isolated

product
silica column 

conditions

product 

mass      

(% yield)

separation method
HPLC 

injection 

isolated components

amount Rt (min)

(±) 18E 22 mg 9.2

(±) 18Z

18E               

18Z

20% EtOAc/hex         

Rf = 0.2

206 mg 

(85%)

i-amylose-3 column.                

97% hex/EtOH (10 min) 
100 mg

not isolated

product
silica column 

conditions

product 

mass      

(% yield)

separation method
HPLC 

injection 

isolated components
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(±) 3(S/R)-(3-methoxy-4-hydroxyphenyl)-4(R/S)-[(E)-3,4-dimethoxystyryl]cyclohex-1-ene (19): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1H NMR (CDCl3, 500MHz) δ: 6.83–6.76 (m, 4H), 6.70–6.67 (m, 2H), 6.10 (d, J = 16.0 Hz, 1H), 6.02 (dd, 

J = 16.0 Hz, 7.5 Hz, 1H), 5.91–5.87 (m, 1H), 5.67 (dq, J = 10.5 Hz, 2.5 Hz, 1H), 5.45 (s, 1H), 3.87 (s, 

3H), 3.86 (s, 3H), 3.82 (s, 3H), 3.17–3.15 (m, 1H), 2.35–2.33 (m, 1H), 2.22–2.20 (m, 2H), 1.93–1.90 (m, 

1H), 1.69–1.64 (m, 1H). Characterization data are consistent with literature.7 

  *Synthesized via 5d without racemization to 6d 

 

Synthesis of 24 and 25: 

Pd/C (5 mg) was added to a flame dried flask under N2 followed by (±) t-BG or (±)c-BG (25.0 mg, 0.06 

mmol) in ethyl acetate.  After a quick exposure to vacuum, then N2, the flask was placed under reduced 

pressure. A hydrogen (H2) balloon was inserted, and the reaction was then stirred for 18 hours. The 

contents of the flask were filtered through celite and rinsed with CH2Cl2. The solvent was concentrated in 

vacuo, providing products 24 and 25 without the need for further purification. 

 

(±) 4-((1R,2S)-2-(3,4-dimethoxyphenylethy)cyclohexyl)-1,2-dimethoxy benzene (24): White solid 

(99%). 1H NMR (CDCl3 ,700 MHz) δ:  6.75 (d, J = 7.7 Hz, 1H), 6.70 (d, J = 7.7 Hz, 1H), 6.62 (dd, J = 

7.7 Hz, 1.4 Hz, 1H), 6.59 (d, J = 1.4 Hz, 1H), 6.51 (dd, J = 7.7 Hz, 1.4 Hz, 1H), 6.46 (d, J = 1.4 Hz, 1H), 

3.84 (s, 3H), 3.82 (s, 3H), 3.81 (s, 3H), 3.77 (s, 3H), 2.56–2.52 (m, 1H), 2.32–2.27 (m, 1H), 2.17–2.14 

(m, 1H), 2.06–2.02 (m, 1H), 1.82–.77 (m, 3H), 1.52–1.42 (m, 2H), 1.39–1.31 (m, 3H), 1.20–1.16 (m, 1H), 

1.10, 1.04 (m, 1H). 13C NMR (CDCl3 ,175 MHz) δ:  148.7, 148.6, 147.0, 146.9, 139.4, 135.4, 120.0, 

119.5, 111.6, 111.0, 110.6, 55.9, 55.8, 55.7, 55.7, 50.4, 41.5, 36.3, 35.9, 32.2, 32.1, 26.9, 26.5. HRMS 

(EI, C24H32O4, M
+): calcd: 385.2301, found: 385.2342. 

amount Rt (min)

(±) 19E 8 mg 18.0

(±) 19Z

19E               

19Z

10 → 25%     

EtOAc/hex                 

Rf = 0.2      

40 mg 

(32%)

C8 column. 50→100% 

ACN/H2O  (30 min) 
40 mg

not isolated

product
silica column 

conditions

product 

mass      

(% yield)

separation method
HPLC 

injection 

isolated components

PPh3Br

n-BuLi, toluene

–20 oC to reflux,
 4h

± Z-isomer+

O

OH

MeO

MeO

OH

OMe

HH H H

5d 19

7a

MeO
OMe

MeO
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(±) 4-((1S,2S)-2-(3,4-dimethoxyphenylethy)cyclohexyl)-1,2-dimethoxy benzene (25): White solid 

(95%). 1H NMR (CDCl3 ,700 MHz) δ:   6.77 (d, J = 8.4 Hz, 1H), 6.69 (d, J = 8.4 Hz, 1H ), 6.67 (dd, J = 

8.4, 1.4 Hz, 1H), 6.65 (d, J = 1.4 Hz, 1H), 6.49 (dd, J = 7.7, 1.4 Hz, 1H), 6.45 (d, J = 1.4 Hz, 1H), 3.85 (s, 

3H), 3.82 (app s, 6H), 3.77 (s, 3H), 2.80-2.77 (m, 1H), 2.48-2.45 (m, 1H), 2.14-2.11 (m, 1H), 1.89-1.85 

(m, 3H), 1.75-1.67 (m, 2H), 1.59-1.46 (m, 4H), 1.41-1.37 (m, 1H), 1.31-1.26 (m, 1H) ppm. 13C-NMR 

(CDCl3 ,175 MHz) δ:  148.6, 148.5, 146.9, 146.9, 138.5, 135.3, 120.0, 119.2, 111.6, 111.2, 111.0, 110.7, 

55.9, 55.9, 55.8, 55.7, 45.9, 39.3, 33.6, 29.6, 27.3, 26.5, 25.7, 20.6HRMS (EI, C24H32O4, M
+): calcd: 

385.2301, found: 385.2342. 

 

Synthesis of 26 and 27 14 

 

Rhodium acetate dimer (1 mg) and a solution of (±)t-BG (50 mg, 0.13 mmol) or (±)c-BG (24 mg, 0.06 

mmol) in CH2Cl2 (0.50 mL) was added to a flame dried round bottom flask. The reaction solution was 

stirred while ethyl diazoacetate (33 wt% CH2Cl2 solution, 16 L dissolve in 0.5 mL CH2Cl2 for t-BG and 

8 L dissolve in 0.5 mL CH2Cl2 for c-BG) was added dropwise. The reaction was stirred at rt for 3 hours 

and then concentrated in vacuo. The residue was dissolved in acetonitrile and was purified by HPLC  

 
 

(±) 1-((1R,2S,3S,6R,7S)-3-(3,4-dimethoxyphenethyl)-2-(3,4-dimethoxyphenyl)bicyclo[4.1.0]heptan-7-

yl)-2-methoxyethanone (26): Yellow oil (16%). 1H NMR (CDCl3 ,700 MHz) δ: 6.80 (m, 2H), 6.73–6.72 

(m, 2H), 6.70–6.69 (m, 2H), 5.92 (d, J = 16.1 Hz, 1H), 5.73 (dd, J = 16.1 Hz, 7.7 Hz, 1H), 4.10–4.05 (m, 

2H),  3.83 (s, 6H), 3.83 (s, 3H), 3.82 (s, 3H), 2.55 (dd, J = 10.5 Hz, 0.7 Hz, 1H), 2.16–2.14 (m, 1H), 2.05–

1.98 (m, 2H), 1.86–1.84 (m, 1H), 1.75–1.69 (m, 2H), 1.59 (app t, J = 4.2 Hz, 1H), 1.23 (t, J = 7 Hz, 

3H),1.16 (dd, J = 12.6 Hz, 4.2 Hz, 1H). 13C NMR (CDCl3 ,175 MHz) δ:  174.1, 148.9, 148.7, 148.3, 

147.3, 139.0, 131.8, 130.8, 129.0, 120.2, 118.7, 111.4, 111.1, 111.0, 108.7, 60.4, 55.9, 55.9, 55.8, 55.7, 

28.2, 25.7, 25.4, 23.3, 22.5, 14.3. HRMS (EI, C28H35O6, [M+H]+): calcd: 467.2355, found: 467.2439.  

OMe

OMe

OMe
MeO

H H

OMe

MeO

OMe

OMe

O

O
H

H

± 26 or ± 27 
 > 95:5 E:Z

HH

Rh(OAc)2,

CH2Cl2, 3h

N2
OEt

O

± c-BG or ± t-BG

26 9.4 mg (16%) 17.8

27 4.5 mg (15%) 9.9

product separation method
product mass      

(% yield)
Rt (min)

C8 column. 

50→100% 

ACN/H2O  (20 min) 
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(±) 1-((1R,2R,3S,6R,7S)-3-(3,4-dimethoxyphenethyl)-2-(3,4-dimethoxyphenyl)bicyclo[4.1.0]heptan-

7-yl)-2-methoxyethanone (27): Yellow oil (15%). 1H NMR (CDCl3, 700 MHz) δ: 6.88 (dd, J = 7.7 Hz, 

2.1 Hz, 1H), 6.81 (d, J = 7.7 Hz, 1H), 6.76 (d, J = 2.1 Hz, 2H), 6.74 (dd, J = 7.7 Hz, 2.1 Hz, 2H), 6.17 (d, 

J = 16.1 Hz, 1H), 5.60 (dd, J = 16.1 Hz, 9.1 Hz, 1H), 4.12 (q, J = 7 Hz, 2H), 3.86 (s, 3H), 3.85 (s, 3H), 

3.83 (s, 3H), 3.74 (s, 3H), 3.23 (app. d, J = 4.9 Hz, 1H), 2.29–2.23 (m, 2H), 1.89 (appt, J = 4.2 Hz, 2H), 

1.82–1.78 (m, 1H), 1.60 (t, J = 4.2 Hz, 1H), 1.52–1.48 (m, 1H), 1.27–1.21 (m, 4H). 13C NMR (CDCl3 

,175 MHz) δ:  174.2, 148.9, 148.4, 148.1, 147.5, 134.9, 131.3, 130.7, 129.1, 121.3, 118.8, 113.3, 111.2, 

110.5, 108.6, 60.4, 55.9, 55.8, 55.8, 55.7, 43.7, 40.0, 28.3, 26.2, 23.1, 20.9, 20.8, 14.3. HRMS (EI, 

C28H36O6, [M+H]+): calcd: 467.2355, found: 467.2442. 
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Optical Purity Data  

Enantiomeric excess (% ee) was determined by chiral HPLC analysis, with one of the following methods: 

(a) 5% IPA: Hexane. Daicel CHIRALPAK IG column. 

(b) 20% isopropanol/CO2, 100 bar. Daicel CHIRALPAK AD-H column.        

(c) 10% IPA: Hexane. Daicel CHIRALPAK IC column.  

* Absolute stereochemistry was assigned according to published data in ref. 7  

8. (±) 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(E)-styryl]cyclohex-1-ene: (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(+)8. 3(S)-(3,4-dimethoxyphenyl)-4(R)-[(E)-styryl]cyclohex-1-ene (99% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Impurity 

(+)8 

Description 
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(–)8. 3(R)-(3,4-dimethoxyphenyl)-4(S)-[(E)-styryl]cyclohex-1-ene (> 99% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(E)-3-methoxystyryl]cyclohex-1-ene: (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(–)8 

Description 



 S24 

 

(+)9. 3(S)-(3,4-dimethoxyphenyl)-4(R)-[(E)-3-methoxystyryl]cyclohex-1-ene(>99% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(–)9. 3(R)-(3,4-dimethoxyphenyl)-4(S)-[(E)-3-methoxystyryl]cyclohex-1-ene(>99% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Impurity 

(+)9 

Description 

(+)9 

(–)9 

Description 

Impurity 
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14. 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(Z)-3-methoxystyryl]cyclohex-1-ene: (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(+)14. 3(S)-(3,4-dimethoxyphenyl)-4(R)-[(Z)-3-methoxystyryl]cyclohex-1-ene (>99% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Impurity 

Impurity 

Description 

(+)14 
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(–)14. 3(R)-(3,4-dimethoxyphenyl)-4(S)-[(Z)-3-methoxystyryl]cyclohex-1-ene (>99% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10. 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(E)-4-methoxystyryl]cyclohex-1-ene: (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(–)14 

Description 
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(+)10. 3(S)-(3,4-dimethoxyphenyl)-4(R)-[(E)-4-methoxystyryl]cyclohex-1-ene (>99% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(–)10. 3(R)-(3,4-dimethoxyphenyl)-4(S)-[(E)-4-methoxystyryl]cyclohex-1-ene (99% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Impurity 

(+)10 

Description 

Impurity 

(+)10 

Description 

Impurity 

(–)10 
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15. 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(Z)-4-methoxystyryl]cyclohex-1-ene: (Method a) 

 

 

 

 

 

 

 

 

 

 
 

(+) 15. 3(S)-(3,4-dimethoxyphenyl)-4(R)-[(Z)-4-methoxystyryl]cyclohex-1-ene (98% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(–)15 

(+)15 

Description 
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(–) 15. 3(R)-(3,4-dimethoxyphenyl)-4(S)-[(Z)-4-methoxystyryl]cyclohex-1-ene (99% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11. 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(E)-2-methylstyryl]cyclohex-1-ene: (Method a) 

 

 

 

 

 

 

 

 

  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

(–)15 

(+)15 

Description 
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(+) 11. 3(S)-(3,4-dimethoxyphenyl)-4(R)-[(E)-2-methylstyryl]cyclohex-1-ene (98%ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(–) 11. 3(R)-(3,4-dimethoxyphenyl)-4(S)-[(E)-2-methylstyryl]cyclohex-1-ene (99%ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(+)11 

(–)11 

Description 

(+)11 

(–)11 

Description 
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16.  3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(Z)-2-methylstyryl]cyclohex-1-ene: (Method a) 

 

 

 

 

 

 

 

 

 

 

 
 

(+)16.  3(S)-(3,4-dimethoxyphenyl)-4(R)-[(Z)-2-methylstyryl]cyclohex-1-ene (99% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(+)16 

impurity 

Description 

(–)16 
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(–)16.  3(R)-(3,4-dimethoxyphenyl)-4(S)-[(Z)-2-methylstyryl]cyclohex-1-ene (99% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

12. 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(E)-2-bromostyryl]cyclohex-1-ene: (Method a) 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

(+)16 

impurity 

Description 

(–)16 
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(+)12. 3(S)-(3,4-dimethoxyphenyl)-4(R)-[(E)-2-bromostyryl]cyclohex-1-ene (>99% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(–)12. 3(R)-(3,4-dimethoxyphenyl)-4(S)-[(E)-2-bromostyryl]cyclohex-1-ene (99% ee): (Method a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(+)12 

Description 

(+)12 

Description 

(–)12 
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13. 3(S/R)-(3,4-dimethoxyphenyl)-4(R/S)-[(Z)-3,4-dimethoxystyryl]cyclohex-1-ene: (Method b) 

 

 
 

(+)13. 3(S)-(3,4-dimethoxyphenyl)-4(R)-[(Z)-3,4-dimethoxystyryl]cyclohex-1-ene:  

(Method b) 

 

 
 

Index Time (min) Area (%) 220 nm 

impurity 8.18 0.715 

(+)13 8.61 93.027 

(–)13 9.74 0.717 

(+) t-BG 11.86 2.579 

(–) t-BG 14.32 2.961 

Total   100.00 

 

(–)13. 3(R)-(3,4-dimethoxyphenyl)-4(S)-[(Z)-3,4-dimethoxystyryl]cyclohex-1-ene: 

(Method b) 

 

 
 
 

Index Time (min) Area (%) 220 nm 

(+)13 8.82 2.051 

(–)13 9.71 96.518 

impurity 10.43 1.368 

Total   100.00 
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Since this analytical method led to different retention times for (+) 13 and (–) 13 as compared to the trace 

13 (which is a mixture of (+) 13, (–) 13, (+) t-BG and (–) t-BG) another round of analytical validation 

was done to establish the enantiomeric purity (spectra shown below). Due to limited material remaining, a 

mixture containing 85:15 of the two enantiomers was prepared. These enantiomers were dissolved in 

DMSO which results in a solvent peak at ~1.6 min, this peak was ignored while integrating these spectra.  

 

15:85 of (+) 13: (–) 13: (Method b) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(+)13 

(–)13 
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(+)13. 3(S)-(3,4-dimethoxyphenyl)-4(R)-[(Z)-3,4-dimethoxystyryl]cyclohex-1-ene (96% ee):  

(Method b-round 2)  

 
 

(–)13. 3(R)-(3,4-dimethoxyphenyl)-4(S)-[(Z)-3,4-dimethoxystyryl]cyclohex-1-ene (95% ee) : 

(Method b-round 2) 

 
 

 

 

 

 

(+)13 

(–)13 

(+)13 

(–)13 
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t–BG– 3(S/R)-(3,4-Dimethoxyphenyl)-4(R/S)-[(E)-3,4-dimethoxystyryl]cyclohex-1-ene: (Method c) 

 

 

  

 

 

 

 

 

 

 

 
 

 

(+)t–BG– 3(S)-(3,4-Dimethoxyphenyl)-4(R)-[(E)-3,4-dimethoxystyryl]cyclohex-1-ene (99% ee): 

(Method c) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

+t-BG 

Description 

-t-BG 
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(–) t–BG– 3(R)-(3,4-Dimethoxyphenyl)-4(S)-[(E)-3,4-dimethoxystyryl]cyclohex-1-ene (93% ee): 

(Method c) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(+)t-BG 

Description 

(–)t-BG 
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PC-12 cell assays procedures 

 
Cell line maintenance  
PC-12 cells (CRL-1721) were obtained from ATCC and maintained in Dulbecco's modified Eagle's 

medium (DMEM) (Gibco™ LS11965092) containing 5% horse serum (HS) (Gibco™ LS10438018), 5% 

fetal bovine serum (FBS) (Gibco™ LS26050070) and 100 U/mL penicillin with 100 µg/mL streptomycin 

(1% Pen-Strep) (Gibco™ LS15140148). Cells were cultured for a month to reach passage 4 and then used 

for neuritogenesis assays. Living cells were counted using trypan blue exclusion staining. 

 

Coating with collagen IV 

The assay to determine neuritogenesis was carried out in 96 well plates (Ibidi USA µ-Plate 96 Well, 

ibiTreat -#1.5 polymer coverslip, #89626). Each well was coated with 4-6 µg/cm2 of Collagen IV (Sigma-

C5533 - Collagen from human placenta Bornstein and Traub Type IV) dissolved in Hanks’ balanced salt 

solution (HBSS). After overnight incubation at 8°C, the plates were sterilized with 70% ethanol and then 

washed with HBSS (3 times) to remove any residual ethanol.  

 

Neuritogenesis assay15 

Passage 4 PC-12 cells (at 70% confluency) were seeded in the collagen-IV coated wells at a density of 2 

× 104 cells/cm2 and cultured in DMEM medium containing 5% HS, 5% FBS and 1% Pen-Strep for 24 

hours, then the medium was changed to DMEM containing 2% HS, 1% FBS and a given treatment was 

added (see below). The cells were cultured for a further 48 hours and then visualized and/or stained for 

analysis. 

 

Treatments: All the test compounds and commercial inhibitors were dissolved in DMSO and added as a 

solution.  Compounds were tested at 30 μM concentration, unless otherwise noted.  The final 

concentration of DMSO does not exceed 0.6% in any test. NGF (10ng/mL) with 0.6% DMSO was used 

as the positive control and 0.6% DMSO as the negative control. 

 

For testing the perturbation of pathways associated with Nerve growth factor (NGF) mediated signalling, 

the following chemical inhibitors were used – triciribine hydrate (iAkt, 5 µM; Sigma T3830), Gӧ 6983 

(iPkc, 0.5 µM; Sigma G1918), and SCH772984 (iErk, 10 µM; AbMole BioScience M2084).  

 

All compounds and controls were tested as triplicate independent experiments. Importantly, to reduce 

inter-assay variations caused by evaporation of cell culture medium, cells were cultured only in wells B2-

G11, the wells on the outer boundary of the plate were flooded with 300 µl of HBSS over the time course 

of the entire assay.  
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Immunofluorescence staining procedure16,17 

48 hours after addition of test compounds and controls, the cells were fixed with 4:1 ratio of 20% 

formaldehyde and 5% sucrose for 30 min. After aspirating, the fixative was washed with HBSS (2 times), 

and the residual formaldehyde was treated with 0.1% NaBH4 for 7 min and washed with HBSS (2 times). 

The cells were blocked and permeabilized with 5% goat serum in 0.3% Triton X-100 for 25 min.  Cells 

were incubated with primary mouse anti--tubulin III antibody (Sigma T8578), 1:1000 diluted in 

antibody buffer (5% goat serum in 0.1% Triton X-100) overnight at 4°C. The primary antibody was 

aspirated and washed with HBSS (2 times). Neurites were stained with secondary antibody goat anti-

mouse, Alexa Fluor Plus 488, Secondary Antibody (Invitrogen™ A28175) and the nuclei were stained 

with 0.5 µg/well of Hoechst 33342 (Invitrogen™ LSH3570) for 1h at 37°C. After the secondary antibody 

was aspirated and washed with HBSS (2 times), mounting solution (80% glycerol and 0.5% n-propyl 

gallate) was added.  

 

Imaging acquisition parameters and data analyses 

Images were acquired on a high content analysis system (Metaxpress XLS, Molecular Devices) with a 

Nikon 10× Plan Fluor lens. 25 sites per well (covering the entire well) with 0 µm between images in X 

and Y direction were taken with a 100 ms exposure time for DAPI filter set and an 1800 ms exposure 

time for Alexa 488 filter set. A digital confocal mode was used to image neurites with five Z sections 

separated by 2 µm steps which were combined into a single stack for analysis. Proper image acquisition 

was confirmed in several wells to ensure that gain and exposure levels didn’t result in images with 

saturated regions. The images were segmented and analyzed using Metaxpress’ Neurite Outgrowth 

module, the parameters were set as shown: 

 

 
 

For each well, the data generated for 25 images was added up to give the total number of cells and the 

total number of cells with significant outgrowth. An average cell body area was also calculated.  

Statistical analyses and graphing were done using GraphPad Prism version 9.2.0. p-values were 

determined by One-way ANOVA followed by Dunnett’s multiple comparisons test or unpaired t-tests as 

mentioned in figures. Bar graphs have been plotted to show data as mean  standard deviation.  

 

Segemented region Parameter Measurement

Approximate maximum width 25 µm

Minimum area 90 µm
2

Approximate minimum width 4 µm

Approximate maximum width 15 µm

Maximum width 4 µm

Minimum cell growth to log as significant 5 µm

Cell bodies

       Nuclear stain

 Outgrowth
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Fig S1. Image of cis-BG crystal at 10X magnification taken 24 h after addition of cis-BG in DMEM 

medium with 5% HS and 5% FBS. Similar results were seen when cis-BG was added to DMEM medium 

without any serum proteins. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig S2. Dose response curve of the potentiating effect of (–) trans-banglene when dosed along with 10 

ng/mL of NGF.  Curve simulated by GraphPad Prism using a dose-response curve model with variable 

slope (four parameters) with least squares fit. 
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Fig S3. Fold change of neuritogenesis after treatment with increasing (μM) concentrations of (–) trans-

banglene for 48 h. % Neuritogenesis was calculated as a percentage of total number of cells that had 

neurites > 5 µm. Fold change was calculated as %neuritogenesis (Compound) / % neuritogenesis 

(DMSO). p-value measured by unpaired t-test vs. DMSO ***p<0.001 

 

 

 

 
Table S1. p-Values for key treatment comparisons which were not statistically significant  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatments  

compared 

Figure 

ref. 

p-Value 

Vitamin E vs  

NGF + 0.6% DMSO 

4a 0.8440 

(–) 13 vs DMSO 4c 0.3061 

(+) 13 vs DMSO 4c 0.4437 

(+) t-BG vs  

NGF + 0.6% DMSO 

4d 0.0788 

(–) 10 vs DMSO 6 0.4035 

(±) 18 vs DMSO 6 0.3440 
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Figure S5:
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Figure S6:
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KG-3-30-m-OMe-allyl alcohol 
399.978 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 25.9 C -> actual temp = 27.0 C, onenmr probe 

Department of Chemistry, University of Alberta 

Recorded on: mr400, Jul 11 2020 Sweep Width(Hz): 4807.69 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.07 Hz per mm(Hz/mm): 16.67 Completed Scans 16 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/Khyati/2020.07.11.mr4_KG-3-30-crude_H1_PRESAT

  

1H NMR spectrum of compound 2b (CDCl3, 400 MHz)

OH

OMe

S46



Figure S7:
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Khyati, KG-3-30-m-ome-allyl_alcohol 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Jul 18 2020 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.18.v7_KG-3-30-m-ome-allyl_alcohol_loc61_16.16_C13_1D

  

13C NMR spectrum of compound 2b (CDCl3, 176 MHz)
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Figure S8:
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Khyati, KG-2-27 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, May 30 2019 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2019.05/2019.05.30.v7_KG-2-27_loc87_17.58_H1_1D

  

1H NMR spectrum of compound 2c (CDCl3, 700 MHz)
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Figure S9:
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Khyati, KG-2-27 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, May 30 2019 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2019.05/2019.05.30.v7_KG-2-27_loc87_17.59_C13_1D

13C NMR spectrum of compound 2c (CDCl3, 176 MHz)
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Figure S10: 1H NMR spectrum of compound 2d (CDCl3, 600 MHz)
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Figure S11: 13C NMR spectrum of compound 2d (CDCl3, 126 MHz)
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Figure S12:
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Khyati, KG-1-156-diene_-pure 
499.797 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Jul  3 2018 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 20.82 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2018.07/2018.07.03.u5_KG-1-156-diene_-pure_loc9_15.36_H

  

1H NMR spectrum of compound 3a (CDCl3, 500 MHz)
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Figure S13:
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Khyati, KG-1-156-diene_-pure 
125.688 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Jul  3 2018 Sweep Width(Hz): 33783.8 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.26 Hz per mm(Hz/mm): 99.5 Completed Scans 128 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2018.07/2018.07.03.u5_KG-1-156-diene_-pure_loc9_15.37_C1

13C NMR spectrum of compound 3a (CDCl3, 126 MHz)
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Figure S14: 1H NMR spectrum of compound 3c (CDCl3, 500 MHz)
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Figure S15: 13C NMR spectrum of compound 3c (CDCl3, 126 MHz)
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Figure S16:
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Khyati, KG-2-113-2 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Nov  1 2019 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2019.11/2019.11.01.v7_KG-2-113-2_loc82_11.02_H1_1D

1H NMR spectrum of compound c–BG (CDCl3, 700 MHz)
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Figure S17: 1H NMR magnified spectrum of compound c–BG (CDCl3, 700 MHz)
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Khyati, KG-2-113-2 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Nov  1 2019 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 4.66 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2019.11/2019.11.01.v7_KG-2-113-2_loc82_11.02_H
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Khyati, KG-2-113-2 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Nov  1 2019 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 3.71 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2019.11/2019.11.01.v7_KG-2-113-2_loc82_11.02_H
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Khyati, KG-2-113-2 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Nov  1 2019 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2019.11/2019.11.01.v7_KG-2-113-2_loc82_11.02_H1_1D

S57



Figure S18:
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Khyati, KG-2-113-2 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Nov  1 2019 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 117.28 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2019.11/2019.11.01.v7_KG-2-113-2_loc82_11.03_C13_1D

  

13C NMR spectrum of compound c–BG (CDCl3, 176 MHz)
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Figure S19:
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Khyati, KG-2-113-1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Nov  1 2019 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 
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1H NMR spectrum of compound t–BG (CDCl3, 700 MHz)
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Figure S20:
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Khyati, KG-2-113-1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Nov  1 2019 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 
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1H NMR magnified spectrum of compound t–BG (CDCl3, 700 MHz)

OMe
MeO

OMe
OMe

6
.
8
1
3

6
.
8
1
6

6
.
8
0
7

6
.
8
0
5

6
.
7
9
5

6
.
7
9
3

6
.
7
8
5

6
.
7
7
3

6
.
7
6
2

6
.
7
3
0

6
.
7
3
3

6
.
7
1
9

6
.
7
2
1

6
.
7
0
3

6
.
7
0
1

ppm6.656.676.696.716.736.756.776.796.816.836.85

 
 
0
.
0
0

 
 
3
.
9
6

 
 
2
.
0
6

Khyati, KG-2-113-1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 
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Khyati, KG-2-113-1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 
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Figure S21:
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Khyati, KG-2-113-1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Nov  1 2019 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 
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1H NMR magnified spectrum of compound t–BG (CDCl3, 700 MHz)
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Khyati, KG-2-113-1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 
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Khyati, KG-2-113-1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 
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Figure S22:
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Khyati, KG-2-113-1 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 
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File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2019.11/2019.11.01.v7_KG-2-113-1_loc81_10.50_C13_1D

  

13C NMR spectrum of compound t–BG (CDCl3, 176 MHz)
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Figure S23:
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Khyati, KG-2-131-cis_aldehyde 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Sep  1 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 20.82 Completed Scans 8 
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1H NMR spectrum of compound 5a (CDCl3, 500 MHz)
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Figure S24:
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Khyati, KG-2-131-cis_aldehyde 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Sep  1 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
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1H NMR magnified spectrum of compound 5a (CDCl3, 500 MHz)
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Khyati, KG-2-131-cis_aldehyde 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
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Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 2.32 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.09/2020.09.01.u5_KG-2-131-cis_aldehyde_loc4_16.51_H1_1D
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Figure S25:
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Khyati, KG-2-131-cis_aldehyde 
125.685 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Sep  1 2020 Sweep Width(Hz): 33783.8 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.26 Hz per mm(Hz/mm): 125.69 Completed Scans 128 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.09/2020.09.01.u5_KG-2-131-cis_aldehyde_loc4_16.52_C13_1D

  

13C NMR spectrum of compound 5a (CDCl3, 126 MHz)
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Figure S26:
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Khyati, KG-3-36-m-OMe-cis_aldehyde 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Jul 17 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 20.82 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.17.u5_KG-3-36-m-OMe-cis_aldehyde_loc7_20.03_H1_1D

  

1H NMR spectrum of compound 5b (CDCl3, 500 MHz)
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Figure S27:
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Khyati, KG-3-36-m-OMe-cis_aldehyde 
175.975 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Jul 16 2020 Sweep Width(Hz): 44642.9 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.34 Hz per mm(Hz/mm): 175.97 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.16.v7_KG-3-36-m-OMe-cis_aldehyde_loc62_21.57_C13_1D

  

13C NMR spectrum of compound 5b (CDCl3, 176 MHz)
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Figure S28:
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Khyati, KG-3-29-p-OMe_cis_aldehyde 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Jul 14 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.14.v7_KG-3-29-p-OMe_cis_aldehyde_loc61_21.21_H1_1D

  

1H NMR spectrum of compound 5c (CDCl3, 700 MHz)
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Figure S29:
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Khyati, KG-3-29-p-OMe_cis_aldehyde 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Jul 14 2020 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.14.v7_KG-3-29-p-OMe_cis_aldehyde_loc61_21.22_C13_1D

  

13C NMR spectrum of compound 5c (CDCl3, 176 MHz)

O
HH

OMe

S69



Figure S30: 1H NMR spectrum of compound 5d (CDCl3, 500 MHz)
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Figure S31: 13C NMR spectrum of compound 5d (CDCl3, 126 MHz)
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Figure S32:
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Khyati, KG-3-7-trans_aldehyde 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Sep  1 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 20.82 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.09/2020.09.01.u5_KG-3-7-trans_aldehyde_loc3_16.41_H1_1D

  

1H NMR spectrum of compound 6a (CDCl3, 500 MHz)
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Figure S33:
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Khyati, KG-3-7-trans_aldehyde 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Sep  1 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 20.82 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.09/2020.09.01.u5_KG-3-7-trans_aldehyde_loc3_16.41_H1_1D

  

1H NMR magnified spectrum of compound 6a (CDCl3, 500 MHz)
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Khyati, KG-3-7-trans_aldehyde 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Sep  1 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 2.81 Completed Scans 8 
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Khyati, KG-3-7-trans_aldehyde 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Sep  1 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 2.51 Completed Scans 8 
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Figure S34:
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Khyati, KG-3-7-trans_aldehyde 
125.685 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Sep  1 2020 Sweep Width(Hz): 33783.8 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.26 Hz per mm(Hz/mm): 125.69 Completed Scans 128 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.09/2020.09.01.u5_KG-3-7-trans_aldehyde_loc3_16.42_C13_1D

  

13C NMR spectrum of compound 6a (CDCl3, 126 MHz)
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Figure S35:
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Khyati, KG-3-38-trans-m-OMe-aldehyde 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Jul 21 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 20.82 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.21.u5_KG-3-38-trans-m-OMe-aldehyde_loc3_13.00_H1_1D

  

1H NMR spectrum of compound 6b (CDCl3, 500 MHz)
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Figure S36:
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Khyati, KG-3-38-trans-m-OMe-aldehyde 
125.685 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Jul 21 2020 Sweep Width(Hz): 33783.8 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.26 Hz per mm(Hz/mm): 125.69 Completed Scans 128 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.21.u5_KG-3-38-trans-m-OMe-aldehyde_loc3_13.01_C13_1D

  

13C NMR spectrum of compound 6b (CDCl3, 126 MHz)
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Figure S37:
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Khyati, KG-3-35-p-OMe-trans_aldehyde 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Jul 17 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 20.82 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.17.u5_KG-3-35-p-OMe-trans_aldehyde_loc8_20.35_H1_1D

  

1H NMR spectrum of compound 6c (CDCl3, 500 MHz)
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Figure S38:
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Khyati, KG-3-35-p-OMe-trans_aldehyde 
125.686 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Jul 17 2020 Sweep Width(Hz): 34722.2 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.26 Hz per mm(Hz/mm): 125.69 Completed Scans 128 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.17.u5_KG-3-35-p-OMe-trans_aldehyde_loc8_20.36_C13_1D

  

13C NMR spectrum of compound 6c (CDCl3, 126 MHz)
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S78



Figure S39:

7
.
2
6
0

7
.
6
1
0

7
.
6
1
9

7
.
6
3
0

7
.
6
3
8

7
.
6
4
9

7
.
6
5
8

7
.
7
2
9

7
.
7
3
2

7
.
7
5
0

7
.
7
6
1

7
.
7
6
3

7
.
7
8
1

7
.
7
8
4

6
.
8
6
8

6
.
6
1
5

5
.
3
5
4

5
.
3
8
8

3
.
8
0
1

3
.
5
5
1

1
.
2
4
1

1
.
2
5
9

1
.
2
2
4

0
.
0
6
7

ppm123456789

 
 
8
.
6
1

 
 
5
.
9
7

 
 
0
.
9
5

 
 
1
.
8
8

 
 
2
.
0
0

 
 
2
.
8
7

 
 
1
.
6
8

 
 
2
.
9
6

 
 
4
.
5
6

KG-2-174-p,m-ome wittig 
399.978 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 25.9 C -> actual temp = 27.0 C, onenmr probe 

Department of Chemistry, University of Alberta 

Recorded on: mr400, Jul 25 2020 Sweep Width(Hz): 4807.69 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.07 Hz per mm(Hz/mm): 16.67 Completed Scans 16 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/Khyati/2020.07.25.mr4_KG-2-174-p_m-ome_wittig_H1_PRESAT

  

1H NMR spectrum of compound 7a (CDCl3, 400 MHz)

PPh3Br

MeO
OMe

S79



Figure S40:
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Khyati, Kg-2-174_p_m-wittig 
125.685 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Sep 27 2021 Sweep Width(Hz): 33783.8 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.26 Hz per mm(Hz/mm): 99.5 Completed Scans 128 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/2021.09/2021.09.27.u5_Kg-2-174_p_m-wittig_loc5_15.49_C13_1D

  

13C NMR spectrum of compound 7a (CDCl3, 176 MHz)

PPh3Br

MeO
OMe

S80



Figure S41:
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161.913 MHz P31{H1} 1D in cdcl3 
temp 25.9 C -> actual temp = 27.0 C, onenmr probe 

Department of Chemistry, University of Alberta 

Recorded on: mr400, Jul 25 2020 Sweep Width(Hz): 11363.6 Acquisiton Time(s): 1 Relaxation Delay(s): 0.1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 47.35 Completed Scans 64 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/Khyati/2020.07.25.mr4_KG-2-174-p_m-ome_wittig_P31_1D

  

31P{1H} NMR spectrum of compound 7a (CDCl3, 162 MHz)

PPh3Br

MeO
OMe

S81



Figure S42:
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KG-3-benzaldehyde-wittig 
399.978 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 25.9 C -> actual temp = 27.0 C, onenmr probe 

Department of Chemistry, University of Alberta 

Recorded on: mr400, Jul 25 2020 Sweep Width(Hz): 4807.69 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.07 Hz per mm(Hz/mm): 16.67 Completed Scans 16 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/Khyati/2020.07.25.mr4_KG-3-benzaldehyde-wittig_H1_PRESAT

  

1H NMR spectrum of compound 7b (CDCl3, 400 MHz)

PPh3Br

S82



Figure S43:
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Khyati, Kg-3-benzaldehyde-wittig 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Jul 25 2020 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.25.v7_Kg-3-benzaldehyde-wittig_loc64_20.40_C13_1D

  

13C NMR spectrum of compound 7b (CDCl3, 176 MHz)

PPh3Br

S83



Figure S44:
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KG-3-benzaldehyde wittig 
161.913 MHz P31{H1} 1D in cdcl3 
temp 25.9 C -> actual temp = 27.0 C, onenmr probe 

Department of Chemistry, University of Alberta 

Recorded on: mr400, Jul 25 2020 Sweep Width(Hz): 11363.6 Acquisiton Time(s): 1 Relaxation Delay(s): 0.1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 47.35 Completed Scans 64 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/Khyati/2020.07.25.mr4_KG-3-benzaldehyde-wittig_P31_1D

  

31P{1H} NMR spectrum of compound 7b (CDCl3, 162 MHz)

PPh3Br

S84



Figure S45:
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KG-1-46-m-OMe-wittig 
399.978 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 25.9 C -> actual temp = 27.0 C, onenmr probe 

Department of Chemistry, University of Alberta 

Recorded on: mr400, Jul 25 2020 Sweep Width(Hz): 4807.69 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.07 Hz per mm(Hz/mm): 16.67 Completed Scans 16 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/Khyati/2020.07.25.mr4_KG-1-46-m-Ome-wittig_H1_PRESAT

  

1H NMR spectrum of compound 7c (CDCl3, 400 MHz)

PPh3Br

OMe

S85



Figure S46:
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Khyati, KG-1-46-m-OMe-wittig 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Jul 25 2020 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.25.v7_KG-1-46-m-OMe-wittig_loc61_20.02_C13_1D

  

13C NMR spectrum of compound 7c (CDCl3, 176 MHz)

PPh3Br

OMe

S86



Figure S47:
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m-Ome-wittig 
161.913 MHz P31{H1} 1D in cdcl3 
temp 25.9 C -> actual temp = 27.0 C, onenmr probe 

Department of Chemistry, University of Alberta 

Recorded on: mr400, Jul 25 2020 Sweep Width(Hz): 11363.6 Acquisiton Time(s): 1 Relaxation Delay(s): 0.1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 47.35 Completed Scans 64 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/Khyati/2020.07.25.mr4_KG-1-46-m-Ome-wittig_P31_1D

  

31P{1H} NMR spectrum of compound 7c (CDCl3, 162 MHz)

PPh3Br

OMe

S87



Figure S48:

7
.
2
6
0

7
.
6
0
5

7
.
6
1
4

7
.
6
2
6

7
.
6
3
5

7
.
6
4
4

7
.
6
5
3

7
.
7
1
4

7
.
7
3
5

7
.
7
4
5

7
.
7
6
4

7
.
7
6
5

7
.
0
4
0

7
.
0
3
3

7
.
0
1
8

7
.
0
1
1

6
.
6
6
1

6
.
6
4
0

5
.
3
6
2

5
.
3
2
8

3
.
7
1
9

ppm123456789

 
 
9
.
0
2

 
 
6
.
0
8

 
 
1
.
9
9

 
 
1
.
9
7

 
 
1
.
9
9

 
 
3
.
0
3

 
 
1
.
3
5

KG-1-47-p-Ome-wittig 
399.978 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 25.9 C -> actual temp = 27.0 C, onenmr probe 

Department of Chemistry, University of Alberta 

Recorded on: mr400, Jul 25 2020 Sweep Width(Hz): 4807.69 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.07 Hz per mm(Hz/mm): 16.67 Completed Scans 16 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/Khyati/2020.07.25.mr4_KG-1-47-p-Ome-wittig_H1_PRESAT

  

1H NMR spectrum of compound 7d (CDCl3, 400 MHz)

PPh3Br

MeO

S88



Figure S49:
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Khyati, Kg-1-47-p-Ome-wittig 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Jul 25 2020 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.25.v7_Kg-1-47-p-Ome-wittig_loc62_20.15_C13_1D

  

13C NMR spectrum of compound 7d (CDCl3, 176 MHz)

PPh3Br

MeO

S89



Figure S50:
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p-Ome wittig 
161.913 MHz P31{H1} 1D in cdcl3 
temp 25.9 C -> actual temp = 27.0 C, onenmr probe 

Department of Chemistry, University of Alberta 

Recorded on: mr400, Jul 25 2020 Sweep Width(Hz): 11363.6 Acquisiton Time(s): 1 Relaxation Delay(s): 0.1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 47.35 Completed Scans 64 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/Khyati/2020.07.25.mr4_KG-1-47-p-Ome-wittig_P31_1D

  

31P{1H} NMR spectrum of compound 7d (CDCl3, 162 MHz)

PPh3Br

MeO

S90



Figure S51:
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KG-3-o-Me-wittig 
399.978 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 25.9 C -> actual temp = 27.0 C, onenmr probe 

Department of Chemistry, University of Alberta 

Recorded on: mr400, Jul 25 2020 Sweep Width(Hz): 4807.69 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.07 Hz per mm(Hz/mm): 16.67 Completed Scans 16 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/Khyati/2020.07.25.mr4_KG-3-o-Me_wittig_H1_PRESAT

  

1H NMR spectrum of compound 7e (CDCl3, 400 MHz)

PPh3Br
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Figure S52:
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Khyati, Kg-3-o_me-wittig 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Jul 25 2020 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.25.v7_Kg-3-o_me-wittig_loc63_20.27_C13_1D

  

13C NMR spectrum of compound 7e (CDCl3, 176 MHz)

PPh3Br
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Figure S53:
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o-Me 
161.913 MHz P31{H1} 1D in cdcl3 
temp 25.9 C -> actual temp = 27.0 C, onenmr probe 

Department of Chemistry, University of Alberta 

Recorded on: mr400, Jul 25 2020 Sweep Width(Hz): 11363.6 Acquisiton Time(s): 1 Relaxation Delay(s): 0.1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 47.35 Completed Scans 72 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/Khyati/2020.07.25.mr4_KG-3-o-Me_wittig_P31_1D

  

31P{1H} NMR spectrum of compound 7e (CDCl3, 162 MHz)

PPh3Br
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Figure S54:
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Khyati, KG-3-o-br_wittig 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Sep  1 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 20.82 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.09/2020.09.01.u5_KG-3-o-br_wittig_loc6_17.30_H1_1D

  

1H NMR spectrum of compound 7f (CDCl3, 500 MHz)

PPh3Br

Br

S94



Figure S55:
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Khyati, KG-3-o-br_wittig 
125.685 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Sep  1 2020 Sweep Width(Hz): 33783.8 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.26 Hz per mm(Hz/mm): 99.5 Completed Scans 128 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.09/2020.09.01.u5_KG-3-o-br_wittig_loc6_17.31_C13_1D

  

13C NMR spectrum of compound 7f (CDCl3, 126 MHz)

PPh3Br

Br
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Figure S56:
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Khyati, KG-3-54-B 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Aug 15 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 20.82 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.15.u5_KG-3-54-B_loc7_18.44_H1_1D

  

1H NMR spectrum of compound 8 (CDCl3, 500 MHz)

OMe
MeO ±
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Figure S57:
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Khyati, KG-3-54-B 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Aug 15 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 20.82 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.15.u5_KG-3-54-B_loc7_18.44_H1_1D

  

1H NMR magnified spectrum of compound 8 (CDCl3, 500 MHz)
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Khyati, KG-3-54-B 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Aug 15 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 3.53 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.15.u5_KG-3-54-B_loc7_18.44_H1_1D
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Khyati, KG-3-49-B 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 15 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 1.7 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.15.v7_KG-3-49-B_loc38_16.23_H1_1D
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Figure S58:
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Khyati, KG-3-54-B 
125.685 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Aug 15 2020 Sweep Width(Hz): 33783.8 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.26 Hz per mm(Hz/mm): 99.5 Completed Scans 128 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.15.u5_KG-3-54-B_loc7_18.45_C13_1D

  

13C NMR spectrum of compound 8 (CDCl3, 126 MHz)

OMe
MeO ±
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Figure S59:
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Khyati, KG-3-53-B 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 15 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.15.v7_KG-3-53-B_loc39_17.04_H1_1D

  

1H NMR spectrum of compound 9 (CDCl3, 700 MHz)
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Figure S60:
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Khyati, KG-3-53-B 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 15 2020 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.15.v7_KG-3-53-B_loc39_17.05_C13_1D

  

13C NMR spectrum of compound 9 (CDCl3, 176 MHz)
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Figure S61:
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Khyati, KG-3-49-B 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 15 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.15.v7_KG-3-49-B_loc38_16.23_H1_1D

  

1H NMR spectrum of compound 10 (CDCl3, 700 MHz)
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Khyati, KG-3-49-B 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 15 2020 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.15.v7_KG-3-49-B_loc38_16.24_C13_1D

  

13C NMR spectrum of compound 10 (CDCl3, 176 MHz)
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Khyati, KG-2-181-E-o-Me-D2E1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Jul 22 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.22.v7_KG-2-181-E-o-Me-D2E1_loc62_20.53_H1_1D

  

1H NMR spectrum of compound 11 (CDCl3, 700 MHz)

OMe
MeO

S103



Figure S64:
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Khyati, KG-2-181-E-o-Me-D2E1 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Jul 22 2020 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.22.v7_KG-2-181-E-o-Me-D2E1_loc62_20.54_C13_1D

  

13C NMR spectrum of compound 11 (CDCl3, 176 MHz)
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Figure S65:

3
.
8
4
8

3
.
8
5
4

5
.
6
7
4

5
.
6
8
2

5
.
6
8
8

5
.
8
8
7

5
.
8
9
4

5
.
8
9
8

5
.
9
0
4

6
.
0
7
9

6
.
0
9
0

6
.
1
0
2

6
.
1
1
3

6
.
5
1
4

6
.
5
3
6

6
.
7
1
9

6
.
7
3
6

6
.
7
4
7

6
.
7
8
9

6
.
8
0
1

7
.
0
2
0

7
.
0
2
9

7
.
0
4
0

7
.
1
9
3

7
.
2
0
4

7
.
2
1
4

7
.
2
6
0

7
.
3
8
8

7
.
3
9
9

7
.
4
7
7

7
.
4
8
8

3
.
2
2
6

3
.
2
2
2

3
.
2
1
8

3
.
2
1
4

3
.
2
1
0

3
.
2
0
5

2
.
4
6
7

2
.
4
5
5

2
.
4
5
1

2
.
2
4
8

2
.
2
4
4

2
.
2
3
9

2
.
2
3
5

2
.
2
3
0

1
.
9
8
7

1
.
9
8
3

1
.
9
7
9

1
.
9
7
4

1
.
9
6
9

1
.
9
6
5

1
.
7
2
0

1
.
7
1
1

1
.
7
0
2

1
.
5
4
1

1
.
2
5
9

0
.
0
7
5

ppm123456789

 
 
0
.
9
6

 
 
1
.
0
0

 
 
0
.
9
9

 
 
0
.
9
9

 
 
1
.
0
1

 
 
1
.
0
1

 
 
0
.
9
9

 
 
0
.
9
8

 
 
1
.
0
0

 
 
1
.
0
0

 
 
1
.
0
0

 
 
6
.
0
5

 
 
1
.
0
0

 
 
1
.
0
1

 
 
2
.
0
4

 
 
1
.
0
3

 
 
1
.
0
6

Khyati, KG-3-41-G 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 15 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.15.v7_KG-3-41-G_loc41_12.09_H1_1D

  

1H NMR spectrum of compound 12 (CDCl3, 700 MHz)
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Figure S66:
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Khyati, KG-3-41-G 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 15 2020 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.15.v7_KG-3-41-G_loc41_12.10_C13_1D

  

13C NMR spectrum of compound 12 (CDCl3, 176 MHz)
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Figure S67:
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Khyati, KG-3-27-Z1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 13 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.13.v7_KG-3-27-Z1_loc72_14.42_H1_1D

  

1H NMR spectrum of compound 13 (CDCl3, 700 MHz)
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Figure S68:
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Khyati, KG-3-27-Z1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 13 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.13.v7_KG-3-27-Z1_loc72_14.42_H1_1D

  

1H NMR magnified spectrum of compound 13 (CDCl3, 700 MHz)
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Khyati, KG-3-27-Z1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 13 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 1.99 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.13.v7_KG-3-27-Z1_loc72_14.42_H1_1D
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Khyati, KG-3-27-Z1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 13 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 1.42 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.13.v7_KG-3-27-Z1_loc72_14.42_H1_1D
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Figure S69:

7
.
2
6
0

6
.
7
3
0

6
.
7
1
8

6
.
7
0
2

6
.
6
9
0

6
.
6
5
9

6
.
6
5
7

6
.
6
4
8

6
.
6
4
5

6
.
5
6
5

6
.
5
6
3

6
.
4
3
1

6
.
4
2
8

6
.
4
1
4

6
.
4
1
2

6
.
2
8
0

6
.
2
6
3

5
.
6
5
7

5
.
6
5
4

5
.
6
4
2

5
.
6
3
9

5
.
5
2
4

5
.
5
0
9

5
.
5
0
7

5
.
4
9
3

3
.
8
4
1

3
.
8
2
8

3
.
7
6
2

3
.
7
2
9

3
.
1
4
1

3
.
1
4
5

3
.
1
5
3

2
.
1
6
9

2
.
1
7
4

2
.
1
7
7

2
.
1
6
5

2
.
1
6
2

1
.
5
4
2

0
.
0
7
1

ppm123456789

 
 
1
.
0
1

 
 
1
.
0
1

 
 
1
.
0
0

 
 
0
.
9
9

 
 
1
.
9
7

 
 
0
.
9
8

 
 
1
.
0
0

 
 
1
.
0
0

 
 
1
.
0
1

 
 
6
.
1
6

 
 
3
.
0
0

 
 
3
.
0
3

 
 
1
.
0
0

 
 
1
.
0
0

 
 
2
.
0
5

 
 
1
.
0
0

 
 
1
.
0
8

Khyati, KG-3-27-Z1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 13 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.13.v7_KG-3-27-Z1_loc72_14.42_H1_1D

  

1H NMR magnified spectrum of compound 13 (CDCl3, 700 MHz)
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Khyati, KG-3-27-Z1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 13 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 1.38 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.13.v7_KG-3-27-Z1_loc72_14.42_H1_1D
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Khyati, KG-3-27-Z1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 13 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 0.96 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.13.v7_KG-3-27-Z1_loc72_14.42_H1_1D
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Figure S70:
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Khyati, KG-3-27-Z1 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 13 2020 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.13.v7_KG-3-27-Z1_loc72_14.43_C13_1D

  

13C NMR spectrum of compound 13 (CDCl3, 176 MHz)
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Figure S71:
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Khyati, KG-3-47-B 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Aug 15 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 20.82 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.15.u5_KG-3-47-B_loc8_12.06_H1_1D

  

1H NMR spectrum of compound 14 (CDCl3, 500 MHz)
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Figure S72:
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Khyati, KG-3-47-B 
125.685 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Aug 15 2020 Sweep Width(Hz): 33783.8 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.26 Hz per mm(Hz/mm): 99.5 Completed Scans 128 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.15.u5_KG-3-47-B_loc8_12.07_C13_1D

  

13C NMR spectrum of compound 14 (CDCl3, 126 MHz)
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Figure S73:

6
.
7
2
9

6
.
7
3
5

6
.
7
4
6

6
.
7
7
5

6
.
7
7
9

6
.
7
8
8

6
.
7
9
2

7
.
2
6
0

6
.
7
2
5

6
.
7
1
6

6
.
7
1
2

6
.
6
7
0

6
.
6
6
6

6
.
6
5
4

6
.
6
5
0

6
.
5
5
5

6
.
5
5
1

6
.
2
7
8

6
.
2
5
5

5
.
6
5
9

5
.
6
5
5

5
.
6
3
9

5
.
5
1
0

5
.
4
8
9

5
.
4
8
7

5
.
4
6
6

3
.
7
6
7

3
.
8
3
7

3
.
7
2
3

2
.
1
6
5

2
.
1
6
9

2
.
1
7
2

2
.
1
6
0

1
.
5
3
8

1
.
2
5
8

0
.
0
7
3

ppm123456789

 
 
2
.
0
1

 
 
2
.
9
6

 
 
0
.
9
8

 
 
0
.
9
9

 
 
0
.
9
8

 
 
1
.
0
0

 
 
1
.
0
0

 
 
1
.
0
0

 
 
3
.
0
8

 
 
2
.
9
7

 
 
2
.
9
5

 
 
0
.
9
9

 
 
1
.
0
0

 
 
2
.
1
2

 
 
1
.
0
6

 
 
1
.
1
8

Khyati, KG-3-49-A 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Aug 19 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 20.82 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.19.u5_KG-3-49-A_loc3_13.41_H1_1D

  

1H NMR spectrum of compound 15 (CDCl3, 500 MHz)
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Figure S74:
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Khyati, KG-3-49-A 
125.685 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Aug 19 2020 Sweep Width(Hz): 33783.8 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.26 Hz per mm(Hz/mm): 99.5 Completed Scans 128 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.19.u5_KG-3-49-A_loc3_13.42_C13_1D

  

13C NMR spectrum of compound 15 (CDCl3, 126 MHz)
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Figure S75:
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Khyati, KG-2-181-D-o-Me_D1E1 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Jul 22 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.22.v7_KG-2-181-D-o-Me_D1E1_loc61_20.02_H1_1D

  

1H NMR spectrum of compound 16 (CDCl3, 700 MHz)
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Figure S76:
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Khyati, KG-2-181-D-o-Me_D1E1 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Jul 22 2020 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.07/2020.07.22.v7_KG-2-181-D-o-Me_D1E1_loc61_20.03_C13_1D

  

13C NMR spectrum of compound 16 (CDCl3, 176 MHz)
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Figure S77:
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Khyati, KG-3-52-m-ome-other_diastereomer 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 12 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.12.v7_KG-3-52-m-ome-other_diastereomer_loc62_14.51_H1_1D

  

1H NMR spectrum of compound 17 (CDCl3, 700 MHz)
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Figure S78:
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Khyati, KG-3-52-m-ome-other_diastereomer 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 12 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 
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1H NMR magnified spectrum of compound 17 (CDCl3, 700 MHz)
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Khyati, KG-3-52-m-ome-other_diastereomer 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 12 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
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Khyati, KG-3-52-m-ome-other_diastereomer 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 
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Figure S79:
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Khyati, KG-3-52-m-ome-other_diastereomer 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 12 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 
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1H NMR magnified spectrum of compound 17 (CDCl3, 700 MHz)
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Khyati, KG-3-52-m-ome-other_diastereomer 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 
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Khyati, KG-3-52-m-ome-other_diastereomer 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 12 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 1.24 Completed Scans 8 
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Figure S80:

ppm20406080100120140160180

1
5
9
.
5
3
8

1
4
6
.
7
0
4

1
4
8
.
3
0
9

1
4
8
.
9
7
7

1
1
8
.
8
6
1

1
2
1
.
0
7
8

1
2
7
.
6
5
6

1
2
8
.
8
9
0

1
2
9
.
0
5
4

1
2
9
.
9
6
4

1
3
1
.
0
7
5

1
3
2
.
2
1
0

1
1
4
.
2
6
2

1
1
1
.
4
6
0

1
1
1
.
2
0
3

1
0
8
.
8
0
8

7
7
.
0
6
0

7
7
.
2
4
2

7
6
.
8
7
8

5
5
.
1
8
7

5
5
.
8
4
9

5
5
.
9
8
3

4
8
.
5
0
1

4
5
.
1
0
6

2
7
.
8
1
8

2
4
.
5
1
8

Khyati, KG-3-52-m-ome-other_diastereomer 
175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 12 2020 Sweep Width(Hz): 36764.7 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.28 Hz per mm(Hz/mm): 139.31 Completed Scans 256 
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13C NMR spectrum of compound 17 (CDCl3, 176 MHz)
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Figure S81:
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Khyati, KG-3-51-E 
499.787 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Aug 14 2020 Sweep Width(Hz): 6009.62 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.09 Hz per mm(Hz/mm): 20.82 Completed Scans 8 
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1H NMR spectrum of compound 18 (CDCl3, 500 MHz)
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Figure S82:
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Khyati, KG-3-51-E 
125.685 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.7 C -> actual temp = 27.0 C, colddual probe 

Department of Chemistry, University of Alberta 

Recorded on: u500, Aug 14 2020 Sweep Width(Hz): 33783.8 Acquisiton Time(s): 1 Relaxation Delay(s): 1 
Pulse Sequence: s2pul Digital Res.(Hz/pt): 0.26 Hz per mm(Hz/mm): 99.5 Completed Scans 128 
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13C NMR spectrum of compound 18 (CDCl3, 126 MHz)
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Figure S83: 1H NMR spectrum of compound 19 (CDCl3, 500 MHz)
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Figure S84: 13C NMR spectrum of compound 19 (CDCl3, 126 MHz)
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Figure S85:
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Kg-2-143-2-m-ome homodimer 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 14 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 
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1H NMR spectrum of compound 20 (CDCl3, 700 MHz)
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Figure S86:
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Kg-2-143-2-m-ome homodimer 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 14 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 29.16 Completed Scans 8 
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1H NMR magnified spectrum of compound 20 (CDCl3, 700 MHz)
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Figure S87:
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1H NMR magnified spectrum of compound 20 (CDCl3, 700 MHz)
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Figure S88:
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13C NMR spectrum of compound 20 (CDCl3, 176 MHz)
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Figure S89:
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1H NMR spectrum of compound 21 (CDCl3, 700 MHz)
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Figure S90:
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1H NMR magnified spectrum of compound 21 (CDCl3, 700 MHz)
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1H NMR magnified spectrum of compound 21 (CDCl3, 700 MHz)
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13C NMR spectrum of compound 21 (CDCl3, 176 MHz)

OMe

OMe
H H

S132



Figure S93:

3
.
7
4
3

3
.
7
4
7

3
.
7
7
1

5
.
7
5
6

5
.
7
7
0

5
.
7
7
9

5
.
7
9
2

5
.
7
9
6

5
.
7
9
9

5
.
8
0
5

5
.
8
0
8

5
.
8
1
1

5
.
8
1
4

5
.
9
7
3

5
.
9
8
0

5
.
9
8
7

6
.
2
6
1

6
.
2
8
3

6
.
7
1
4

6
.
7
2
3

6
.
7
2
7

6
.
7
4
9

6
.
7
5
2

6
.
7
5
8

6
.
7
7
4

6
.
7
8
5

6
.
7
9
3

6
.
8
0
4

7
.
1
4
3

7
.
1
5
4

7
.
1
6
5

7
.
1
7
4

7
.
1
8
4

7
.
1
9
7

7
.
2
6
0

3
.
5
6
9

2
.
7
6
2

2
.
7
5
9

2
.
7
5
5

2
.
7
4
8

2
.
2
4
6

2
.
2
4
3

2
.
2
1
2

2
.
2
0
8

2
.
2
0
4

2
.
1
9
9

2
.
1
9
5

1
.
7
1
6

1
.
7
1
2

1
.
7
0
1

1
.
6
6
9

1
.
6
6
5

1
.
6
6
0

1
.
6
5
5

1
.
5
3
3

1
.
2
5
8

0
.
0
7
3

ppm123456789

 
 
1
.
0
6

 
 
1
.
0
0

 
 
2
.
0
9

 
 
1
.
9
6

 
 
2
.
0
0

 
 
1
.
0
0

 
 
0
.
9
8

 
 
1
.
9
9

 
 
3
.
1
8

 
 
3
.
0
9

 
 
1
.
0
1

 
 
0
.
9
9

 
 
2
.
1
1

 
 
2
.
1
3

Khyati, KG-2-143-4 
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1H NMR spectrum of compound 22 (CDCl3, 700 MHz)
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Khyati, KG-2-143-4 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 
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1H NMR magnified spectrum of compound 22 (CDCl3, 700 MHz)
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Figure S95:
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Khyati, KG-2-143-4 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 
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1H NMR magnified spectrum of compound 22 (CDCl3, 700 MHz)
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699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
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Figure S96:
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175.971 MHz C13{H1} 1D in cdcl3 (ref. to CDCl3 @ 77.06 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 
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13C NMR spectrum of compound 22 (CDCl3, 176 MHz)

MeO
OMe

H H

S136



Figure S97:
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Khyati, KG-2-172-2-new 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
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1H NMR spectrum of compound 23 (CDCl3, 700 MHz)
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Figure S98:
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Khyati, KG-2-172-2-new 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
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1H NMR spectrum of compound 23 (CDCl3, 700 MHz)
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temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 14 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 1.43 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.14.v7_KG-2-172-2-new_loc26_11.55_H1_1D

  

6
.
2
5
9

6
.
2
3
6

5
.
9
4
6

5
.
9
4
9

5
.
9
5
3

5
.
9
5
8

5
.
9
6
1

5
.
9
6
3

5
.
9
6
7

5
.
9
4
4

5
.
9
4
0

5
.
7
9
3

5
.
7
9
6

5
.
7
9
9

5
.
7
9
0

5
.
7
8
6

5
.
7
8
5

5
.
7
8
2

5
.
7
7
9

5
.
7
7
5

5
.
7
7
2

5
.
6
0
5

5
.
6
1
8

5
.
5
9
6

5
.
5
8
3

ppm5.65.75.85.96.06.16.26.3

 
 
1
.
0
4

 
 
1
.
0
0

 
 
1
.
0
1

 
 
1
.
0
2

Khyati, KG-2-172-2-new 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
temp 27.5 C -> actual temp = 27.0 C, coldid probe 

Department of Chemistry, University of Alberta 

Recorded on: v700, Aug 14 2020 Sweep Width(Hz): 8389.26 Acquisiton Time(s): 5 Relaxation Delay(s): 0.1 
Pulse Sequence: PRESAT Digital Res.(Hz/pt): 0.13 Hz per mm(Hz/mm): 2.52 Completed Scans 8 

File: /mnt/d600/home12/gennmr/nmrdata/CAMPBELL/Khyati/NMR_Service/2020.08/2020.08.14.v7_KG-2-172-2-new_loc26_11.55_H1_1D

  

S138



Figure S99:
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Khyati, KG-2-172-2-new 
699.762 MHz H1 1D in cdcl3 (ref. to CDCl3 @ 7.26 ppm) 
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1H NMR spectrum of compound 23 (CDCl3, 700 MHz)
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Figure S100:
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13C NMR spectrum of compound 23 (CDCl3, 176 MHz)
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Figure S101: 1H NMR spectrum of compound 24 (CDCl3, 700 MHz)
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Figure S102: 13C NMR spectrum of compound 24 (CDCl3, 176 MHz)
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Figure S103: 1H NMR spectrum of compound 25 (CDCl3, 700 MHz)
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Figure S104: 13C NMR spectrum of compound 25 (CDCl3, 176 MHz)
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Figure S105: 1H NMR spectrum of compound 26 (CDCl3, 700 MHz)
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Figure S106: 13C NMR spectrum of compound 26 (CDCl3, 176 MHz)
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Figure S107: 1H NMR spectrum of compound 27 (CDCl3, 700 MHz)
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Figure S108: 13C NMR spectrum of compound 27 (CDCl3, 176 MHz)
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