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Scheme S1 Synthesis of 1 and 7l; Reagents and conditions: (a) Zn(OTf)2, Et3N, (1R,2S)-N-methylephedrine, 

toluene, rt, 87%, dr = >97:3; (b) R–I, Pd(PPh3)4, CuI, Et2NH, 50 °C, S2a (93%); S2b (86%); (c) 10% Pd–C, H2 

(3 atm), EtOAc, rt, S3a (82%); S3b (76%); (d) 48% HF aq, THF/CH3CN, rt, 1 (98%); 7l (93%). 

 

(1R)-{(2R,5R)-5-[(1R)-1-(tert-Butyldimethylsilyloxy)tridecyl]tetrahydrofuran-2-yl}trideca-2,12-diyn-1-ol 

(S1) A flask was charged with Zn(OTf)2 (124 mg, 0.341 mmol). Vacuum (12 mmHg) was applied and the flask 

was heated to 120 °C for 6 h. After the flask was cooled to rt, the vacuum was released. Then, (1R,2S)-(–)-N-

methylephedrine (66.8 mg, 0.373 mmol), toluene (0.4 mL), and Et3N (0.052 mL, 0.37 mmol) were added to the 

flask with stirring at rt. After 3 h at the same temperature, a solution of 1,11-dodecadiyne (105 mg, 0.649 

mmol) in toluene (0.2 mL) was added to the mixture at the same temperature. After 15 min at the same 

temperature, 2 (67.0 mg, 0.162 mmol) in toluene (0.3 mL) was added to the reaction mixture and the whole 

mixture was stirred for 22 h at rt. The reaction was quenched with saturated NH4Cl and the mixture was 

extracted with EtOAc. The combined organic layers were washed with brine prior to drying and solvent 

evaporation. Purification by flash column chromatography over silica gel with n-hexane/EtOAc (20:1) as eluent 

yielded S1 (76.9 mg, 83%, dr = >97:3) as a colorless oil. [α]24D +12.1 (c 0.850 in CHCl3); 1H NMR (500 MHz, 

CDCl3) δ: 0.06 (s, 3H, SiCH3), 0.08 (s, 3H), 0.88 (t, 3H, J = 6.7 Hz), 0.89 (s, 9H), 1.26–1.56 (m, 34H), 1.66–

1.77 (m, 2H), 1.89–1.94 (m, 1H), 1.94 (t, 1H, J = 3.1 Hz), 2.02–2.08 (m, 1H), 2.18 (td, 2H, J = 6.7, 3.1 Hz), 

2.19 (td, 2H, J = 7.0, 4.9 Hz), 2.46 (d, 1H, J = 2.5 Hz), 3.56–3.59 (m, 1H), 3.91 (q, 1H, J = 6.7 Hz), 4.00 (q, 1H, 

J = 6.7 Hz), 4.14–4.18 (m, 1H); 13C NMR (75 MHz, CDCl3) δ: –4.7, –4.2, 14.1, 18.2, 18.3, 18.6, 22.6, 25.5, 

25.9 (3C), 27.6, 28.2, 28.36, 28.42, 28.6, 28.7, 28.9, 29.3 (2C), 29.55 (2C), 29.58 (2C), 29.62, 29.8, 31.9, 32.8, 

65.5, 68.1, 74.8, 78.0, 82.4, 82.6, 84.6, 86.2; IR (KBr) cm–1: 3315; MS (FAB) m/z: 575 [M+H]+; HRMS (FAB) 

m/z: calcd for C36H67O3Si: 575.4859; found: 575.4866 [M+H]+. 

 

5-[(13R)-13-{(2R,5R)-5-[(1R)-1-(tert-Butyldimethylsilyloxy)tridecyl]tetrahydrofuran-2-yl}-13-hydroxy-

tridec-1,11-diynyl]-1-methyl-1H-pyrazole (S2a) 
Pd(Ph3P)4 (13.9 mg, 12.0 μmol) and CuI (I) (0.6 mg, 3.0 μmol) were added to a solution of 5-iodo-1-methyl-

1H-pyrazole (25.0 mg, 0.120 mmol) in Et2NH (0.4 mL) with stirring at rt. After stirring for 5 min at 50 °C, S1 

(34.5 mg, 0.0601 mmol) in Et2NH (0.3 mL) was added to the mixture at the same temperature over 10 min. 

After stirring for 24 h at the same temperature, Pd(Ph3P)4 (7.0 mg, 6.0 μmol) and CuI (I) (0.3 mg, 1.5 μmol) 

were added to the reaction mixture. After stirring for 21 h at the same temperature, the mixture was diluted with 

Et2O, and the catalyst was filtered off prior to solvent evaporation. Purification by flash column 
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chromatography over silica gel with n-hexane/EtOAc (15:1 to 7:1) as eluent yielded S2a (36.6 mg, 93%) as a 

colorless oil. [α]21D +10.2 (c 0.800 in CHCl3); 1H NMR (500 MHz, CDCl3) δ: 0.06 (s, 3H), 0.08 (s, 3H), 0.88 (t, 

3H, J = 6.7 Hz), 0.89 (s, 9H), 1.26–1.79 (m, 36H), 1.88–1.94 (m, 1H), 2.02–2.07 (m, 1H), 2.20 (td, 2H, J = 7.0, 

1.8 Hz), 2.45 (t, 2H, J = 7.0 Hz), 2.52 (d, 1H, J = 3.7 Hz), 3.57 (td, 1H, J = 6.4, 3.7 Hz), 3.90–3.93 (m, 4H), 

4.00 (dt, 1H, J = 7.3, 6.7 Hz), 4.15–4.17 (m, 1H), 6.31 (d, 1H, J = 1.8 Hz), 7.40 (d, 1H, J = 1.8 Hz); 13C NMR 

(75 MHz, CDCl3) δ: –4.8, –4.3, 14.0, 18.1, 18.6, 19.4, 22.6, 25.4, 25.8 (3C), 27.5, 28.3, 28.4, 28.4, 28.66, 28.74, 

28.85, 28.86, 29.2, 29.49, 29.53 (3C), 29.6, 29.7, 31.8, 32.8, 36.9, 65.6, 69.2, 74.9, 78.1, 82.4, 82.6, 86.2, 98.2, 

109.2, 126.2, 138.3; IR (KBr) cm–1: 3338; MS (FAB) m/z: 655 [M+H]+; HRMS (FAB) m/z: calcd for 

C40H71N2O3Si: 655.5234; found: 655.5240 [M+H]+. 
 

4-[(13R)-13-[(2R,5R)-5-[(1R)-1-(tert-Butyldimethylsilyloxy)tridecyl]tetrahydrofuran-2-yl]-13-hydroxy-
tridec-1,11-diynyl]-1-methylpyrazole (S2b) The procedure was the same as that used for the preparation of 

S2a by use of 4-iodo-1-methyl-1H-pyrazole instead of 5-iodo-1-methyl-1H-pyrazole, giving S2b (Yield: 86%) 

as an yellow oil. [α]24D +8.7 (c 1.01 in CHCl3); 1H NMR (500 MHz, CDCl3) δ: 0.06 (s, 3H), 0.08 (s, 3H), 0.88 (t, 

3H, J = 6.7 Hz), 0.89 (s, 9H), 1.21–1.59 (m, 34H), 1.64–1.81 (m, 2H), 1.87–1.95 (m, 1H), 2.00–2.07 (m, 1H), 

2.19 (td, 2H, J = 7.0, 1.8 Hz), 2.35 (t, 2H, J = 7.0 Hz), 2.55 (br s, 1H), 3.55–3.60 (m, 1H), 3.86 (s, 3H), 3.91 (td, 

1H, J = 7.9, 6.4 Hz), 4.00 (q, 1H, J = 6.7 Hz), 4.15–4.18 (m, 1H), 7.41 (s, 1H), 7.51 (s, 1H); 13C NMR (75 MHz, 

CDCl3) δ: –4.6, –4.2, 14.1, 18.2, 18.7, 19.4, 22.7, 25.5, 25.9 (3C), 27.6, 28.3, 28.5, 28.7, 28.8, 28.9, 28.97, 

28.98, 29.3, 29.58, 29.62 (3C), 29.7, 29.8, 31.9, 32.9, 39.0, 65.6, 71.2, 74.9, 78.1, 82.5, 82.6, 86.3, 90.6, 103.9, 

132.1, 141.8; IR (KBr) cm–1: 3429, 2360; MS (FAB) m/z: 655 [M+H]+; HRMS (FAB) m/z: calcd for 

C40H71N2O3Si: 655.5234; found: 655.5256 [M+H]+. 

 

5-[(13R)-13-{(2R,5R)-5-[(1R)-1-(tert-Butyldimethylsilyloxy)tridecyl]tetrahydrofuran-2-yl}-13-hydroxy-

tridecyl]-1-methyl-1H-pyrazole (S3a) The procedure was the same as that used for the preparation of 20 by 
use of S2a instead of 19, giving S3a (Yield: 82%) as a colorless oil. [α]25D +8.0 (c 0.74 in CHCl3); 1H NMR 

(500 MHz, CDCl3) δ: 0.06 (s, 3H), 0.08 (s, 3H), 0.87–0.89 (m, 12H), 1.26–1.41 (m, 42H), 1.58–1.68 (m, 4H), 

1.88–1.95 (m, 2H), 2.42 (br s, 1H), 2.57 (t, 2H, J = 7.9 Hz), 3.35–3.39 (m, 1H), 3.55 (td, 1H, J = 6.1, 3.7 Hz), 

3.75–3.78 (m, 4H), 3.86 (dt, 1H, J = 7.9, 6.1 Hz), 6.00 (d, 1H, J = 1.8 Hz), 7.37 (d, 1H, J = 1.8 Hz); 13C NMR 

(75 MHz, CDCl3) δ: –4.6, –4.2, 14.1, 18.3, 22.7, 25.4, 25.5, 25.6, 25.9 (3C), 28.4 (2C), 28.5, 29.2, 29.3 (2C), 

29.5, 29.56 (4C), 29.61 (3C), 29.64 (2C), 29.7, 29.8, 31.9, 33.2, 33.5, 36.0, 74.1, 75.2, 82.3, 82.4, 104.0, 137.9, 

143.0; IR (KBr) cm–1: 3464; MS (FAB) m/z: 663 [M+H]+; HRMS (FAB) m/z: calcd for C40H79N2O3Si: 

663.5860; found: 663.5878 [M+H]+. 

 

4-[(13R)-13-{(2R,5R)-5-[(1R)-1-(tert-Butyldimethylsilyloxy)tridecyl]tetrahydrofuran-2-yl}-13-hydroxy-
tridecyl]-1-methyl-1H-pyrazole (S3b) The procedure was the same as that used for the preparation of 20 by 

use of S2b instead of 19, giving S3b (Yield: 76%) as a colorless oil. [α]24D +9.5 (c 0.56 in CHCl3); 1H NMR 

(500 MHz, CDCl3) δ: 0.06 (s, 3H), 0.08 (s, 3H), 0.87–0.89 (m, 12H), 1.26–1.68 (m, 46H), 1.88–1.97 (m, 2H), 

2.41 (br s, 1H), 2.42 (t, 2H, J = 7.6 Hz), 3.35–3.39 (m, 1H), 3.55 (td, 1H, J = 6.1, 3.7 Hz), 3.76 (q, 1H, J = 6.7 
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Hz), 3.83–3.88 (m, 4H), 7.12 (s, 1H), 7.29 (s, 1H); 13C NMR (75 MHz, CDCl3) δ: –4.6, –4.2, 14.1, 18.2, 22.6, 

24.1, 25.4, 25.6, 25.9 (3C), 28.4, 28.5, 29.2, 29.3, 29.4, 29.57 (4C), 29.61 (4C), 29.64 (2C), 29.7, 29.8, 31.0, 

31.9, 33.1, 33.4, 38.7, 74.1, 75.2, 82.2, 82.4, 122.1, 128.0, 138.6; IR (KBr) cm–1: 3431; MS (FAB) m/z: 663 

[M+H]+; HRMS (FAB) m/z: calcd for C40H79N2O3Si: 663.5860; found: 663.5857 [M+H]+. 

 

5-[(13R)-13-Hydroxy-13-{(2R,5R)-5-[(1R)-1-hydroxytridecyl]tetrahydrofuran-2-yl}tridecyl]-1-methyl-

1H-pyrazole (1) The procedure was the same as that used for the preparation of 7d by use of S3a instead of 6d, 
giving 1 (Yield: 98%) as a white waxy solid. M.p. 68.3–69.3 °C; [α]24D +11.4 (c 0.880 in CHCl3); 1H NMR 

(500 MHz, CDCl3) δ: 0.88 (t, 3H, J = 7.0 Hz), 1.26–1.41 (m, 42H), 1.60–1.72 (m, 4H), 1.95–2.01 (m, 2H), 2.57 

(t, 2H, J = 7.6 Hz), 3.39–3.42 (m, 2H), 3.78 (s, 3H), 3.78–3.82 (m, 2H), 6.01 (d, 1H, J = 1.5 Hz), 7.37 (d, 1H, J 

= 1.5 Hz); 13C NMR (75 MHz, CDCl3) δ: 14.1, 22.7, 25.5, 25.6, 28.4, 28.7, 29.2, 29.3 (2C), 29.5, 29.56 (4C), 

29.59 (2C), 29.61 (2C), 29.62 (2C), 29.64 (2C), 29.7 (2C), 31.9, 33.4, 36.0, 74.0 (2C), 82.6 (2C), 104.0, 137.9, 

143.0; IR (KBr) cm–1: 3448, 3354; MS (FAB) m/z: 549 [M+H]+; HRMS (FAB) m/z: calcd for C34H65N2O3: 

549.4995; found: 549.5009 [M+H]+. 

 

4-[(13R)-13-Hydroxy-13-{(2R,5R)-5-[(1R)-1-hydroxytridecyl]tetrahydrofuran-2-yl}tridecyl]-1-methyl-

1H-pyrazole (7l) The procedure was the same as that used for the preparation of 7d by use of S3b instead of 6d, 

giving 7l (Yield: 93%) as a white waxy solid. M.p. 75.5–76.4 °C; [α]24D +10.7 (c 0.320 in CHCl3); 1H NMR 
(500 MHz, CDCl3) δ: 0.88 (t, 3H, J = 6.7 Hz), 1.26–1.72 (m, 46H), 1.98–1.99 (m, 2H), 2.36 (br s, 2H), 2.43 (t, 

2H, J = 7.6 Hz), 3.40 (q, 2H, J = 6.1 Hz), 3.80 (dt, 2H, J = 7.9, 6.1 Hz), 3.85 (s, 3H), 7.12 (s, 1H), 7.29 (s, 1H); 
13C NMR (75 MHz, CDCl3) δ: 14.1, 22.7, 24.1, 25.6 (2C), 28.7 (2C), 29.2, 29.3, 29.4, 29.57 (4C), 29.61 (4C), 

29.65 (2C), 29.7 (2C), 31.0, 31.9, 33.4 (2C), 38.7, 74.0 (2C), 82.6 (2C), 122.1, 128.0, 138.7; IR (KBr) cm–1: 

3465, 3438; MS (FAB) m/z: 549 [M+H]+; HRMS (FAB) m/z: calcd for C34H65N2O3: 549.4995; found: 549.4993 

[M+H]+. 

 

 

 
Scheme S2 Synthesis of substituted pyrazoles S6 and 23; Reagents and conditions: (a) NH2NH2 H2O, AcOH, 

100 °C, 90%; (b) Me2SO4, THF, 65 °C, 57%; (c) 2N NaOH, rt, 85%; (d) SO2Cl2, CH2Cl2, rt, quant.; (e) 2N 

NaOH, rt, 96%. 
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Ethyl 3-ethyl-1H-pyrazole-5-carboxylate (S4) Hydrazine monohydrate (49.0 μL, 1.00 mmol) was added to a 

solution of ethyl 4-oxohexanoaate (17.2 mg, 0.100 mmol) in AcOH (1.0 mL) with stirring at rt over 10 min. 

After stirring for 3 h at reflux, water was added to the reaction mixture and the mixture was extracted with 

CHCl3. The combined organic layer was washed with saturated NaHCO3 prior to drying and solvent 

evaporation. Purification by column chromatography over silica gel with n-hexane/EtOAc (5:1) as eluent 

yielded S4 (15.2 mg, 90%) as a colorless oil. 1H NMR (500 MHz, CDCl3) δ: 1.26 (t, 3H, J = 7.3 Hz), 1.34 (t, 
3H, J = 7.3 Hz), 2.73 (q, 2H, J = 7.3 Hz), 4.36 (q, 2H, J = 7.3 Hz), 6.60 (s, 1H); 13C NMR (100 MHz, CDCl3) 

δ: 13.2, 14.2, 19.4, 60.8, 105.7, 141.4, 149.2, 162.0; IR (NaCl) cm–1: 1726; MS (EI) m/z: 168 (61.8) [M]+, 153 

(12.6), 122 (100.0), 107 (15.5), 94 (19.2); HRMS (EI) m/z: calcd for C8H12N2O2: 168.0899; found: 168.0901 

[M]+. 

 

Ethyl 3-ethyl-1-methyl-1H-pyrazole-5-carboxylate (S5) Dimethyl sulfate (3.37 mL, 34.7 mmol) was added 

to a solution of S4 (583 mg, 3.47 mmol) in THF (35 mL) with stirring at rt. After stirring for 3 h at 65 °C, water 

was added to the reaction mixture and the mixture was extracted with Et2O. The combined organic layer was 

washed with brine prior to drying and solvent evaporation. Purification by column chromatography over silica 
gel with n-hexane/EtOAc (15:1 to 10:1) as eluent yielded S5 (358 mg, 57%) as a colorless oil. 1H NMR (500 
MHz, CDCl3) δ: 1.24 (t, 3H, J = 7.8 Hz), 1.37 (t, 3H, J = 7.3 Hz), 2.64 (q, 2H, J = 7.8 Hz), 4.11 (s, 3H), 4.33 (q, 

2H, J = 7.3 Hz), 6.63 (s, 1H); 13C NMR (100 MHz, CDCl3) δ: 13.8, 14.2, 21.2, 39.1, 60.8, 108.9, 132.9, 153.0, 

160.0; IR (NaCl) cm–1: 1724; MS (EI) m/z: 182 (100) [M]+, 167 (40.9), 139 (36.6), 109 (15.8); HRMS (EI) m/z: 

calcd for C9H14N2O2: 182.1055; found: 182.1072 [M]+. 

 
3-Ethyl-1-methyl-1H-pyrazole-5-carboxylic acid (S6) A solution of S5 (93.2 mg, 0.511 mmol) in 2N NaOH 

(5.1 mL) was stirred for 1 h at 65° C. 3N HCl was added to the reaction mixture and the mixture was extracted 

with Et2O. The combined organic layer was washed with brine prior to drying and solvent evaporation. The 

residual solid was recrystallized from MeOH to give S6 (66.9 mg, 85%) as colorless needles. M.p. 152.0–

153.0 °C (MeOH): 1H NMR (500 MHz, CDCl3) δ: 1.26 (t, 3H, J = 7.3 Hz), 2.69 (q, 2H, J = 7.3 Hz), 4.17 (s, 

3H), 6.77 (s, 1H), 9.76 (br s, 1H); 13C NMR (125 MHz, CDCl3) δ: 13.7, 20.9, 39.1, 110.2, 132.6, 153.3, 163.5; 

IR (NaCl) cm–1: 1705; MS (EI) m/z: 154 (97.8) [M]+, 139 (100), 109 (10.0); HRMS (EI) m/z: calcd for 

C7H10N2O2: 154.0742; found: 154.0756 [M]+. 

 
Ethyl 4-chloro-3-ethyl-1-methyl-1H-pyrazole-5-carboxylate (S7) Sulfuryl chloride (25.0 μL, 0.311 mmol) 

was added to a solution of S5 (19.2 mg, 0.105 mmol) in CH2Cl2 (1.0 mL) with stirring at rt over 5 min. After 

stirring for 30 min at the same temperature, water was added to the reaction mixture and the mixture was 

extracted with Et2O. The combined organic layer was washed with brine prior to drying and solvent 

evaporation. Purification by column chromatography over silica gel with n-hexane/EtOAc (10:1) as eluent 

yielded S7 (22.8 mg, quant.) as a colorless oil. 1H NMR (400 MHz, CDCl3) δ: 1.24 (t, 3H, J = 7.8 Hz), 1.41 (t, 

3H, J = 7.3 Hz), 2.64 (q, 2H, J = 7.8 Hz), 4.09 (s, 3H), 4.39 (q, 2H, J = 7.3 Hz); 13C NMR (125 MHz, CDCl3) 

δ: 12.8, 14.1, 19.2, 40.5, 61.3, 113.1, 129.0, 150.4, 159.2; IR (NaCl) cm–1: 1719; MS (EI) m/z: 218 (30.3) 
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[M+2]+, 216 (100.0) [M]+, 201 (40.9), 187 (37.5), 173 (49.8); HRMS (EI) m/z: calcd for C9H13ClN2O2: 

216.0666; found: 216.0687 [M]+. 

 
4-Chloro-3-ethyl-1-methyl-1H-pyrazole-5-carboxylic acid (23) The procedure was the same as that used for 

the preparation of S6 by use of S7 instead of S5, giving 23 (Yield: 96%) as colorless needles. M.p. 162.5–

163.4 °C (MeOH): 1H NMR (500 MHz, CDCl3) δ: 1.26 (t, 3H, J = 7.3 Hz),  2.68 (q, 2H, J = 7.3 Hz), 4.14 (s, 

3H); 13C NMR (125 MHz, CDCl3) δ: 12.7, 19.1, 40.9, 114.8, 128.2, 150.7, 162.9; IR (NaCl) cm–1: 1707; MS 

(EI) m/z: 190 (24.1) [M+2]+, 188 (74.9) [M]+, 173 (100.0); HRMS (EI) m/z: calcd for C7H9ClN2O2: 188.0353; 

found: 188.0359 [M]+. 

 

 

 
Scheme S3 Synthesis of pyrazole-sulfonyl chloride S8a-S8b; Reagents and conditions: (a) t-BuLi, –78 °C then 

SO2Cl2, –78 °C, 24%; (b) ClSO3H, rt to 120 °C, 25%. 

 
1-Methyl-1H-pyrazole-5-sulfonyl chloride (S8a) t-BuLi (1.6 M in n-pentane, 3.94 mL, 6.31 mmol) was 

added to a solution of 1-methyl-1H-pyrazole (246 mg, 3.00 mmol) in THF (10 mL) with stirring at –78 °C over 

10 min. After stirring for 1 h at the same temperature, sulfuryl chloride (0.362 mL, 4.50 mmol) was added to 

the reaction mixture at the same temperature. After stirring for 1.5 h at the same temperature, water was added 

to the reaction mixture at 0 °C and the mixture was extracted with Et2O. The combined organic layer was 

washed with brine prior to drying and solvent evaporation. Purification by flash column chromatography over 

silica gel with n-hexane/EtOAc (20:1 to 10:1) as eluent yielded S8a (127 mg, 24%) as a colorless oil. 1H NMR 

(500 MHz, CDCl3) δ: 4.23 (s, 3H), 7.02 (d, 1H, J = 1.8 Hz), 7.57 (d, 1H, J = 1.8 Hz); 13C NMR (125 MHz, 

CDCl3) δ: 39.0, 112.1, 137.9, 141.1; IR (NaCl) cm–1: 1386, 1200; MS (EI) m/z: 182 (15.7) [M+2]+, 180 (44.8) 

[M]+, 145 (100.0); HRMS (EI) m/z: Calcd for C4H5ClN2O2S: 179.9760; Found: 179.9787 [M]+. 

 
1-Methyl-1H-pyrazole-4-sulfonyl chloride (S8b) A mixture of 1-methyl-1H-pyrazole (246 mg, 3.00 mmol) 

and chlorosulfuric acid (1.60 mL, 24.0 mmol) was stirred at 100 °C for 3 h. After cooling to rt, the mixture was 

poured into ice-water. The residual solid was collected and washed with water and CH3CN to give S8b (135 mg, 

25%) as a white solid. 1H NMR (500 MHz, CDCl3) δ: 4.01 (s, 3H), 7.97 (s, 1H), 8.03 (s, 1H); 13C NMR (125 

MHz, CDCl3) δ: 40.0, 126.6, 132.5, 138.5; IR (NaCl) cm–1: 1395, 1370; MS (EI) m/z: 182 (4.3) [M+2]+, 180 

(14.5) [M]+, 145 (100.0); HRMS (EI) m/z: Calcd for C4H5ClN2O2S: 179.9760; Found: 179.9752 [M]+. 

 

N
N

Me

N
N

Me

R1

R2

a or b

S8a: R1 = H, R2= SO2Cl
S8b: R1 = SO2Cl, R2= H
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Scheme S4 Synthesis of benzyl ester 17; Reagents and conditions: (a) NaI, acetone, reflux; (b) lithium 

acetylide ethylenediamine complex, HMPA 0 °C ; (c) BnBr, CsCO3, DMF, rt, 51% over 3 steps. 

 
Benzyl dodec-11-ynoate (17) A suspension of 10-bromododecanoic acid (2.00 g, 7.96 mmol) and sodium 

iodide (2.38 g, 15.9 mmol) in acetone (20 mL) was stirred for 18 h at reflux. After cooling, the precipitate was 

filtered off and the filtrate was concentrated under reduced pressure. Water was added to the residual mixture 

and the mixture was extracted with Et2O. The combined organic layers were washed with saturated Na2S2O3 

prior to drying and solvent evaporation. The residual solid was recrystallized from Et2O and n-hexane to give a 

crude of 10-iodododecanoic acid as a white solid. A solution of lithium acetylide ethylenediamine complex 

(1.38 g, 15.0 mmol) in hexamethylphosphoric triamide (HMPA, 18 mL) was stirred for 40 min at rt. A solution 

of crude of 10-iodododecanoic acid in HMPA (2 mL) was added to the mixture at 0 °C over 30 min. After 

stirred for 70 min at the same temperature, water and 3N HCl were added to the reaction mixture and the 

mixture was extracted with Et2O. The combined organic layers were washed with brine prior to drying and 

solvent evaporation. The mixture was filtered through a short pad of silica gel with n-hexane/EtOAc (8:1 to 

3:1) as eluent to give a crude of dodec-11-ynoic acid as a white solid. Cesium carbonate (740 mg, 2.27 mmol) 

was added to a suspension of a crude of dodec-11-ynoic acid in DMF (18 mL) with stirring at rt. Benzyl 

bromide (0.540 mL, 4.54 mmol) was added to the mixture at the same temperature. After stirring for 3 h at the 

same temperature, water was added to the reaction mixture and the mixture was extracted with Et2O. The 

combined organic layers were dried prior to solvent evaporation. Purification by column chromatography over 

silica gel with n-hexane/EtOAc (50:1 to 30:1) as eluent yielded 17 (1.17 g, 51% over 3 steps) as a colorless oil. 
1H NMR (500 MHz, CDCl3) δ: 1.26–1.42 (m, 10H), 1.47–1.54 (m, 2H), 1.61–1.66 (m, 2H), 1.93 (t, 1H, J = 2.4 

Hz), 2.16 (td, 2H, J = 7.3, 2.4 Hz), 2.34 (t, 2H, J = 7.3 Hz), 5.11 (s, 2H), 7.29–7.37 (m, 5H); 13C NMR (125 

MHz, CDCl3) δ: 18.3, 24.8, 28.4, 28.6, 28.9, 29.0, 29.1, 29.2, 34.2, 66.0, 68.0, 84.6, 128.06, 128.07 (2C), 128.4 

(2C), 136.1, 173.5; IR (NaCl) cm–1: 3306, 1736; MS (EI) m/z: 286 (2.6) [M]+, 195 (2.0), 180 (3.9), 108 (33.2), 

91 (100); HRMS (EI) m/z: Calcd for C19H26O2: 286.1933; Found: 286.1936 [M+H]+. 

  

CO2Bn
(  )8

17

Br
CO2H

(  )8

a-c
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Table S1. Logarithm of the 1/GI50 values of compounds against 39 human cancer cell lines 
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Fig. S1A. Comparison of growth-inhibitory activities of analogs 1, 7a, 7e, and 7g-7k. Each plot shows 
distribution of logarithm of 1/GI50 against each human cancer cell line among the group A (7a, 7e, 7g and 7h) 

and B (1 and 7i-7k). P values were determined by the Mann–Whitney U test (*p <0.05). 
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Fig. S1B. Comparison of growth-inhibitory activities of analogs 1, 7a, 7e, and 7g-7k. Each plot shows 
distribution of logarithm of 1/GI50 against each human cancer cell line among the group A (7a, 7e, 7g and 7h) 

and B (1 and 7i-7k). P values were determined by the Mann–Whitney U test (*p <0.05). 
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Fig. S1C. Comparison of growth-inhibitory activities of analogs 1, 7a, 7e, and 7g-7k. Each plot shows 
distribution of logarithm of 1/GI50 against each human cancer cell line among the group A (7a, 7e, 7g and 7h) 

and B (1 and 7i-7k). P values were determined by the Mann–Whitney U test (*p <0.05). 
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Fig. S2A. Correlation between lipophilicity (XLOGP3) of the partial structure of our analogs and logarithm of 

1/GI50 against each cancer cell line. Solid circles represent compounds of group A (7a, 7e, 7g and 7h), and open 

circles represent compounds of group B (1 and 7i-7k). Trend lines represent the expected values predicted by 

the QSAR model. 
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Fig. S2B. Correlation between lipophilicity (XLOGP3) of the partial structure of our analogs and logarithm of 

1/GI50 against each cancer cell line. Solid circles represent compounds of group A (7a, 7e, 7g and 7h), and open 

circles represent compounds of group B (1 and 7i-7k). Trend lines represent the expected values predicted by 

the QSAR model. 
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Fig. S2C. Correlation between lipophilicity (XLOGP3) of the partial structure of our analogs and logarithm of 
1/GI50 against each cancer cell line. Solid circles represent compounds of group A (7a, 7e, 7g and 7h), and open 

circles represent compounds of group B (1 and 7i-7k). Trend lines represent the expected values predicted by 

the QSAR model. 
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Table S2A. QSAR models of the relationships between the Log(1/GI50) and XLOP3 of partial structure of 

analogs in group A (7a, 7e, 7g, and 7h). n is the number of compounds, r is the correlation coefficient, s is the 

standard deviation, and the figures in parentheses are the 95% confidence intervals. 

 

Log (1/GI50) = a XLOGP3 + b 
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Table S2B. QSAR models of the relationships between the Log(1/GI50) and XLOP3 of partial structure of 

analogs in group B (1, and 7i-7k). n is the number of compounds, r is the correlation coefficient, s is the 

standard deviation, and the figures in parentheses are the 95% confidence intervals. 

 

Log (1/GI50) = a XLOGP3 + b 
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