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Scheme S1. Preparation of pentapeptides 1–3. 
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Reaction conditions: (a) EDC·HCl (1.2 equiv), HOBt·H2O (1 equiv), i-Pr2NEt (1 equiv), CH2Cl2, rt, 2-3 

d; (b) LiOH·H2O (3-6 equiv), THF, H2O, rt or 50 oC, 2 h; (c) 4 M HCl/AcOEt, rt, 4 h; (d) Et3N (8 equiv), 

DMAP (0.2 equiv), CH2Cl2, rt, 4-5 h.

Preparation of Boc-(Aib)2-OMe 6: To the mixture of Boc-Aib-OH 4 (12.2 g, 60.1 mmol), α-

aminoisobutyric acid methyl ester hydrochloride 5 (9.29 g, 60.5 mmol), HOBt·H2O (9.20 g, 60.1 mmol), 

and EDC·HCl (9.20 g, 60.0 mmol) in dichloromethane (200 mL) was added N,N-diisopropylethylamine 

(10.4 mL, 60.0 mmol). The resulting mixture was stirred at room temperature for 3 days under argon. The 

reaction mixture was poured into dichloromethane (200 mL), washed with 5%KHSO4aq. (100 mLx2), 

5%NaHCO3 aq. (50 mLx3), and brine (50 mL), dried over Na2SO4, and concentrated in vacuo to give the 

desired product 6 (10.8 g, 35.8 mmol, 60%) as a white solid.

Boc-(Aib)2-OMe 6 1: 1H NMR (400 MHz, CDCl3)  1.45 (s, 9H), 1.47 (s, 6H), 1.54 (s, 6H), 3.73 (s, 3H), 

4.92 (brs, 1H), 7.12 (brs, 1H).

Preparation of Boc-(Aib)2-OH 7: To a solution of Boc-(Aib)2-OMe 6 (9.5 g, 30.4 mmol) in THF (230 

mL) was added to LiOH·H2O (3.98 g, 104 mmol) in H2O (140 mL), and the resulting mixture was stirred 

at rt for 2 h. After removal of THF in vacuo, the aqueous solution was extracted with Et2O (230 mLx2) 

and acidified to pH 2 by addition of concentrated hydrochloric acid. The resulting precipitate was 

collected by filtration to give the desired product 7 (6.89 g, 23.9 mmol, 76%) as a white solid.
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Boc-(Aib)2-OH 7 2: 1H NMR (400 MHz, CDCl3)  1.45 (s, 9H), 1.48 (s, 6H), 1.56 (s, 6H), 5.02 (brs, 1H), 

7.11 (brs, 1H).

Preparation of Boc-(Aib)3-OMe 8: To the mixture of Boc-(Aib)2-OH 7 (10.4 g, 35.9 mmol), H-Aib-

OMe·HCl 5 (5.53 g, 36.0 mmol), HOBt·H2O (8.34 g, 54.5 mmol), and EDC·HCl (10.4 g, 54.1 mmol) in 

dichloromethane (120 mL) was added N,N-diisopropylethylamine (9.4 mL, 54.0 mmol). The resulting 

mixture was stirred at room temperature for 3 days under argon. The reaction mixture was poured into 

dichloromethane (200 mL), washed with 5%KHSO4aq. (100 mLx3), 5%NaHCO3 aq. (100 mLx3), and 

brine (100 mL), dried over Na2SO4, and concentrated in vacuo to give the crude product (11.5 g, 29.7 

mmol, 83%) as a white solid. The resulting product was recrystallized from n-hexane/EtOAc to give the 

desired product 8 (7.85 g). 

Boc-(Aib)3-OMe 8 3: mp 177-179 ℃; IR (KBr) (cm-1): 3380, 3303, 1726, 1693, 1683, 1660, 1531; 1H 

NMR (400 MHz, CDCl3)  1.45 (s, 6H), 1.46 (s, 9H), 1.47 (s, 6H), 1.51 (s, 6H), 3.70 (s, 3H), 4.89 (brs, 

1H), 6.43 (brs, 1H), 7.46 (brs, 1H); 13C NMR (100 MHz, CDCl3)  24.8, 25.3, 25.4, 28.2, 52.2, 56.0, 56.6, 

57.1, 77.2, 80.9, 155.1, 173.5, 175.2; MS (FAB): m/z 388 [M+H]⁺; Anal. Calcd for C18H33N3O6·1.2H2O: 

C, 52.62; H, 8.10; N, 10.22. Found: C, 52.54; H, 8.03; N, 10.23.

Preparation of Boc-(Aib)3-OH 9: To a solution of Boc-(Aib)3-OMe 8 (7.8 g, 20.1 mmol) in THF (150 

mL) was added to LiOH·H2O (2.59 g, 67.8 mmol) in H2O (90 mL), and the resulting mixture was stirred 

at rt for 2 h. After removal of THF in vacuo, the aqueous solution was extracted with Et2O (150 mLx3) 

and acidified to pH 2 by addition of concentrated hydrochloric acid. The resulting precipitate was 

collected by filtration to give the desired product 9 (6.79 g, 18.2 mmol, 90%) as a white solid. 

Boc-(Aib)3-OH 9 4: 1H NMR (400 MHz, CDCl3)  1.41-1.49 (m, 21H), 1.55-1.58 (m, 6H), 4.94 (brs, 1H), 

6.56 (brs, 1H), 7.62 (brs, 1H).

Preparation of Boc-(Aib)4-OMe 10: To the mixture of Boc-(Aib)3-OH 9 (3.60 g, 9.65 mmol), H-Aib-

OMe·HCl 5 (1.48 g, 9.7 mmol), HOBt·H2O (2.34 g, 15.3 mmol), and EDC·HCl (2.87 g, 15.0 mmol) in 

dichloromethane (37 mL) was added N,N-diisopropylethylamine (2.6 mL, 14.9 mmol). The resulting 

mixture was stirred at room temperature for 3 days under argon. The reaction mixture was poured into 

dichloromethane (200 mL). After the resulting precipitation was removed by filtration, the filtrate was 

washed with 5%KHSO4aq. (100 mLx3), 5%NaHCO3 aq. (100 mLx3), and brine (100 mL), dried over 

Na2SO4, and concentrated in vacuo to give the crude product (4.34 g, 9.19 mmol, 95%). The resulting 

compound was recrystallized from n-hexane (10 mL)/EtOAc (6 mL) to give the pure compound 10 (2.89 

g, 6.12 mmol, 63%) as a white solid. 
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Boc-(Aib)4-OMe 10: mp；216-218 ℃;　IR (KBr) (cm-1): 3364, 3333, 3298, 1728, 1678, 1656, 1526; 1H 

NMR (400 MHz, CDCl3)  1.44 (s, 6H), 1.45 (s, 6H), 1.47 (s, 9H), 1.49 (s, 6H), 1.52 (s, 6H), 3.70 (s, 3H), 

4.95 (brs, 1H), 6.50 (brs, 1H), 7.34 (brs, 1H), 7.43 (brs, 1H); 13C NMR (100 MHz, CDCl3)  25.0, 25.2, 

25.5, 28.3, 52.1, 55.8, 56.7, 56.9, 57.1, 77.3, 81.3, 155.3, 172.7, 174.1, 174.4, 175.5; MS (FAB): m/z 473 

[M+H]⁺; Anal. Calcd for C22H40N4O7·0.2H2O: C, 55.50; H, 8.47; N, 11.77. Found: C, 55.38; H, 8.53; N, 

11.75.

Preparation of Boc-(Aib)4-OH 11: To a solution of Boc-(Aib)4-OMe 10 (4.0 g, 8.48 mmol) in THF (60 

mL) was added to LiOH·H2O (2.1 g, 51 mmol) in H2O (77 mL), and the resulting mixture was stirred at 

50 oC for 2 h. After removal of THF in vacuo, the aqueous solution was extracted with Et2O (50 mLx3) 

and acidified to pH 2 by addition of concentrated hydrochloric acid. The resulting precipitate was 

collected by filtration to give the desired product 11 (3.32 g, 7.25 mmol, 86%) as a white solid.

Boc-(Aib)4-OH 11 4: mp；220-225 ℃; IR (KBr) (cm-1): 3356, 3333, 3278, 3062, 1737, 1686, 1671, 1630, 

1531; 1H NMR (400 MHz, DMSO-d6)  1.26 (s, 6H), 1.28 (s, 6H), 1.31 (s, 6H), 1.33 (s, 6H), 1.43 (s, 9H), 

7.34 (brs, 1H), 7.45 (brs, 1H), 7.53 (brs, 1H), 8.12 (brs, 1H); 13C NMR (100 MHz, DMSO-d6)  25.1, 

25.2, 25.4, 25.7, 28.6, 56.1, 56.2, 56.3, 56.5, 79.5, 155.9, 173.8, 174.0, 175.6, 176.2; MS (FAB): m/z 459 

[M+H]⁺; HRMS (FAB): Calcd. for C21H38N4O7Na: 481.2638, found: 481.2637.

Preparation of Boc-(Aib)5-OMe 12: To the mixture of Boc-(Aib)4-OH 11 (1.08 g, 2.35 mmol), H-Aib-

OMe·HCl 5 (0.38 g, 2.50 mmol), HOBt·H2O (0.60 g, 3.93 mmol), and EDC·HCl (0.70 g, 3.66 mmol) in 

dichloromethane (10 mL) was added N,N-diisopropylethylamine (0.614 mL, 3.53 mmol). The resulting 

mixture was stirred at room temperature for 5 days under argon. The reaction mixture was poured into 

dichloromethane (200 mL). The reaction mixture was poured into dichloromethane (200 mL), washed 

with 5%KHSO4aq. (50 mLx4), 5%NaHCO3 aq. (50 mLx4), and brine (50 mLx2), dried over Na2SO4, and 

concentrated in vacuo to give the crude product (0.79 g, 1.41 mmol, 60%). The resulting product was 

recrystallized from n-hexane (8 mL)/EtOAc (2 mL) to give the desired compound 12 (0.67 g, 1.20 mmol, 

51%) as a white solid.

Boc-(Aib)5-OMe 12: mp；240-242 ℃; IR (KBr) (cm-1): 3330, 3304, 1726, 1679, 1656, 1523; 1H NMR 

(400 MHz, CDCl3)  1.44 (s, 6H), 1.44 (s, 6H), 1.46 (s, 6H), 1.47 (s, 9H), 1.51 (s, 6H), 1.53 (s, 6H), 3.69 

(s, 3H), 5.02 (brs, 1H), 6.50 (brs, 1H), 7.25 (brs, 1H), 7.39 (brs, 1H), 7.73 (brs, 1H); 13C NMR (100 MHz, 

CDCl3)  25.0, 25.1, 25.3, 25.4, 28.3, 52.1, 55.8, 56.6, 56.7, 57.0, 77.3, 81.4, 155.5, 173.8, 174.2, 174.8, 

175.7; MS (FAB): m/z 558 [M+H]⁺; Anal. Calcd for C26H47N5O8: C, 56.00; H, 8.50; N, 12.56. Found: C, 

55.66; H, 8.51; N, 12.51.

Preparation of H-(Aib)5-OMe 13: To a stirred suspension of Boc-(Aib)5-OMe 12 (0.635 g, 1.14 mmol) 

in ethyl acetate (4 mL) was added 4M HCl/ethyl acetate (8 mL). The reaction mixture was stirred at room 
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temperature for 4 h under argon. The reaction mixture was neutralized by adding 4M NaOHaq., which 

was poured into ethyl acetate (100 mL). The organic layer was washed with brine, dried over Na2SO4 and 

concentrated in vacuo to give the crude product (0.2083 g, 0.4535 mmol, 40%). The resulting product was 

recrystallized from n-hexane/CHCl3 to give the pure product 13 (0.154 g) as a white solid.

H-(Aib)5-OMe 13 5:  1H NMR (400 MHz, CDCl3)  1.35-1.55 (m, 30H), 1.55-1.75 (m, 2H), 3.69 (s, 3H), 

6.27 (brs, 1H), 7.32 (brs, 1H), 7.36 (brs, 1H), 8.17 (brs, 1H).

Preparation of ArSO2-(Aib)5-OMe (Ar = p-bromophenyl) 2: A mixture of H-(Aib)5-OMe 13 (68.8 mg, 

0.15 mmol), p-bromobenzenesulfonyl chloride (39.4 mg, 0.154 mmol), triethylamine (200 μL, 1.43 

mmol), and 4-dimethylaminopyridine (3.8 mg, 0.03 mmol) in dichloromethane (1 mL) was stirred at room 

temperature for 5 h under argon. The reaction mixture was poured into dichloromethane (30 mL), washed 

with 2 M HClaq. (20 mL), water (20 mL), 5%NaHCO3aq. (20 mL), and brine (20 mL), dried over 

Na2SO4, and concentrated in vacuo to give the crude product (53.6 mg, 0.0794 mmol, 53%). The resulting 

product was recrystallized from n-hexane (2 mL)/CHCl3 (1 mL) to give the desired product 2 (25.3 mg, 

0.0375 mmol) as a white solid.

Preparation of ArSO2-(Aib)5-OMe (Ar = p-methoxyphenyl) 3: A mixture of H-(Aib)5-OMe 13 (46.1 

mg, 0.10 mmol), p-methoxybenzenesulfonyl chloride (26.9 mg, 0.130 mmol), triethylamine (120 μL, 0.86 

mmol), and 4-dimethylaminopyridine (2.5 mg, 0.02 mmol) in dichloromethane (1 mL) was stirred at 

room temperature for 5 h under argon. The reaction mixture was poured into dichloromethane (20 mL), 

washed with 2 M HClaq. (20 mL), water (20 mL), 5%NaHCO3aq. (20 mL), and brine (20 mL), dried over 

Na2SO4, and concentrated in vacuo to give the crude product (36.4 mg, 0.058 mmol, 58%). The resulting 

product was recrystallized from n-hexane (2 mL)/CHCl3 (1 mL) to give the desired product 3 (27.2 mg, 

0.0434 mmol) as a white solid.

Preparation of Ts-Aib-OMe 14: A mixture of H-Aib-OMe 5 (3.38 g, 22.0 mmol), p-

methoxybenzenesulfonyl chloride (3.81 g, 20.0 mmol), triethylamine (6.0 mL, 43.0 mmol), and 4-

dimethylaminopyridine (562 mg, 4.5 mmol) in dichloromethane (200 mL) was stirred at room 

temperature for 21 h under argon. The reaction mixture was poured into dichloromethane (100 mL), 

washed with 2 M HClaq. (200 mL), water (200 mL), 5%NaHCO3aq. (200 mL), and brine (200 mL), dried 

over Na2SO4, and concentrated in vacuo to give the desired product 14 (4.83 g, 17.8 mmol, 89%). 

Ts-Aib-OMe 14 6: 1H NMR (400 MHz, CDCl3)  1.35-1.55 (m, 30H), 1.55-1.75 (m, 2H), 3.69 (s, 3H), 

6.27 (brs, 1H), 7.32 (brs, 1H), 7.36 (brs, 1H), 8.17 (brs, 1H).

Preparation of Ts-Aib-OH 15: To a solution of Ts-Aib-OMe 14 (4.82 g, 17.7 mmol) in THF (60 mL) 

was added to LiOH·H2O (1.10 g, 26.2 mmol) in H2O (30 mL), and the resulting mixture was stirred at 
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room temperature for 3 h. After removal of THF in vacuo, the aqueous solution was extracted with Et2O 

(50 mLx4) and acidified to pH 2 by addition of concentrated hydrochloric acid. The resulting precipitate 

was collected by filtration to give the Ts-Aib-OH 15 (1.49 g, 5.82 mmol, 72%) as a white solid, which 

was used directly in further steps without any purification. 

Ts-Aib-OH 15 7: 1H NMR (400 MHz, CDCl3)  1.35-1.55 (m, 30H), 1.55-1.75 (m, 2H), 3.69 (s, 3H), 

6.27 (brs, 1H), 7.32 (brs, 1H), 7.36 (brs, 1H), 8.17 (brs, 1H).

Preparation of Ts-(Aib)2-OMe 16: To the mixture of Ts-Aib-OH 15 (2.95 g, 11.5 mmol), H-Aib-

OMe·HCl 6 (1.76 g, 11.5 mmol), HOBt·H2O (1.76 g, 11.5 mmol), and EDC·HCl (2.64 g, 13.8 mmol) in 

dichloromethane (77 mL) was added N,N-diisopropylethylamine (2.0 mL, 11.5 mmol). The resulting 

mixture was stirred at room temperature for 3 days under argon. The reaction mixture was poured into 

dichloromethane (150 mL), washed with 5%KHSO4aq. (150 mLx3), 5%NaHCO3 aq. (150 mLx3), and 

brine (150 mL), dried over Na2SO4, and concentrated in vacuo to give the crude product (2.60 g, 7.30 

mmol, 63%) The resulting product was recrystallized from n-hexane/CHCl3 to give the pure compound 

16 (2.26 g) as a white solid.

Ts-(Aib)2-OMe 16 8: 1H NMR (400 MHz, CDCl3)  1.35-1.55 (m, 30H), 1.55-1.75 (m, 2H), 3.69 (s, 3H), 

6.27 (brs, 1H), 7.32 (brs, 1H), 7.36 (brs, 1H), 8.17 (brs, 1H).

Preparation of Ts-(Aib)2-OH 17: To a solution of Ts-(Aib)2-OMe 16 (1.03 g, 2.90 mmol) in THF (22 

mL) was added to LiOH·H2O (0.39 g, 9.2 mmol) in H2O (11 mL), and the resulting mixture was stirred at 

50 ℃ for 3 h. After removal of THF in vacuo, the aqueous solution was extracted with Et2O (50 mLx2) 

and acidified to pH 2 by addition of concentrated hydrochloric acid. The resulting precipitate was 

collected by filtration to give the Ts-(Aib)2-OH 17 (0.82 g, 2.41 mmol, 83%) as a white solid, which was 

used directly in further steps without any purification.

Ts-(Aib)2-OH 17 8: 1H NMR (400 MHz, CDCl3)  1.35-1.55 (m, 30H), 1.55-1.75 (m, 2H), 3.69 (s, 3H), 

6.27 (brs, 1H), 7.32 (brs, 1H), 7.36 (brs, 1H), 8.17 (brs, 1H).

Preparation of Ts-(Aib)3-OMe 18: To the mixture of Ts-(Aib)2-OH 17 (4.56 g, 13.3 mmol), H-Aib-

OMe·HCl 6 (2.04 g, 13.3 mmol), HOBt·H2O (2.04 g, 13.3 mmol), and EDC·HCl (3.06 g, 16.0 mmol) in 

dichloromethane (90 mL) was added N,N-diisopropylethylamine (2.33 mL, 13.3 mmol). The resulting 

mixture was stirred at room temperature for 3 days under argon. The reaction mixture was poured into 

dichloromethane (100 mL), washed with 5%KHSO4aq. (300 mLx3), 5%NaHCO3 aq. (300 mLx3), and 

brine (300 mL), dried over Na2SO4, and concentrated in vacuo to give the crude product (4.01 g, 9.08 

mmol, 68%). The crude product was purified using column chromatography (silica gel, CHCl3/MeOH) to 

give the desired product 18 (2.58 g, 56%) as a white solid.

Ts-(Aib)3-OMe 18 8: 1H NMR (400 MHz, CDCl3)  1.35-1.55 (m, 30H), 1.55-1.75 (m, 2H), 3.69 (s, 3H), 



S7

6.27 (brs, 1H), 7.32 (brs, 1H), 7.36 (brs, 1H), 8.17 (brs, 1H).

Preparation of Ts-(Aib)3-OH 19: To a solution of Ts-(Aib)3-OMe 18 (0.48 g, 1.08 mmol) in THF (9.3 

mL) was added to LiOH·H2O (0.156 g, 3.74 mmol) in H2O (4.6 mL), and the resulting mixture was 

stirred at 50 ℃ for 2 h. After removal of THF in vacuo, the aqueous solution was extracted with Et2O (10 

mLx2) and acidified to pH 2 by addition of concentrated hydrochloric acid. The resulting product was 

dissolved in AcOEt (15 mLx3), washed with brine (20 mL), dried over Na2SO4, and concentrated in 

vacuo to give the the Ts-(Aib)3-OH 19 (0.33 g, 0.78 mmol, 72%) as a white solid, which was used 

directly in further steps without any purification.  

Ts-(Aib)3-OH 19 8: 1H NMR (400 MHz, CDCl3)  1.35-1.55 (m, 30H), 1.55-1.75 (m, 2H), 3.69 (s, 3H), 

6.27 (brs, 1H), 7.32 (brs, 1H), 7.36 (brs, 1H), 8.17 (brs, 1H).

Preparation of Ts-(Aib)4-OMe 20: To the mixture of Ts-(Aib)3-OH 19 (2.07 g, 4.86 mmol), H-Aib-

OMe·HCl 5 (0.74 g, 4.86 mmol), HOBt·H2O (0.74 g, 4.86 mmol), and EDC·HCl (1.12 g, 5.8 mmol) in 

dichloromethane (32 mL) was added N,N-diisopropylethylamine (0.85 mL, 4.86 mmol). The  resulting 

mixture was stirred at room temperature for 3 days under argon. The reaction mixture was poured into 

dichloromethane (100 mL), washed with 5%KHSO4aq. (110 mLx3), 5%NaHCO3 aq. (110 mLx3), and 

brine (110 mL), dried over Na2SO4, and concentrated in vacuo to give the crude product (2.02 g, 3.84 

mmol, 79%). The crude product was purified using column chromatography (silica gel, CHCl3/MeOH) to 

give the desired product 20 (1.83 g, 71%) as a white solid.

Ts-(Aib)4-OMe 20 8: 1H NMR (400 MHz, CDCl3)  1.35-1.55 (m, 30H), 1.55-1.75 (m, 2H), 3.69 (s, 3H), 

6.27 (brs, 1H), 7.32 (brs, 1H), 7.36 (brs, 1H), 8.17 (brs, 1H).

Preparation of Ts-(Aib)4-OH 21: To a solution of Ts-(Aib)4-OMe 20 (1.81 g, 3.43 mmol) in THF (26 

mL) was added to LiOH·H2O (0.448 g, 10.6 mmol) in H2O (13 mL), and the resulting mixture was stirred 

at 50 ℃ for 3 h. After LiOH·H2O (0.224 g, 5.3 mmol) and THF (13 mL) and H2O (6.0 mL) were addedd, 

the resulting mixture was stirred at 50 ℃ for 1.5 h. After removal of THF in vacuo, the aqueous solution 

was extracted with Et2O (150 mLx3) and acidified to pH 2 by addition of concentrated hydrochloric acid. 

The resulting product was dissolved in AcOEt (100 mL), washed with brine(150 mL), and concentrated in 

vacuo. The resulting precipitate was collected by filtration to give the Ts-(Aib)4-OH 21 (1.83 g, 3.58 

mmol, quant) as a white solid, which was used directly in further steps without any purification.  

Ts-(Aib)4-OH 21 8: 1H NMR (400 MHz, CDCl3)  1.35-1.55 (m, 30H), 1.55-1.75 (m, 2H), 3.69 (s, 3H), 

6.27 (brs, 1H), 7.32 (brs, 1H), 7.36 (brs, 1H), 8.17 (brs, 1H).
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Table S1. Crystallographic parameters
Compound 1a 1b 1c 2 3

Empirical formula C28H45N5O8
S·0.5C7H8

C28H45N5O8S
C28H45N5O8S·0.5
CHCl3·0.5THF

C27H42BrN5
O8S

C28H45N5O9
S·0.5C7H8

Formula weight 657.82 611.75 706.54 692.62 673.82
Crystal system triclinic orthorhombic monoclinic monoclinic triclinic
Space group P-1 Pbca P21/c P21/n P-1
a / Å 8.32010(10) 18.01208(8) 13.2585(7) 13.8934(4) 8.27710(10)
b / Å 11.5563(2) 16.32819(8) 12.4082(6) 15.6619(3) 11.4080(3)
c / Å 18.7213(3) 22.35160(10) 22.8754(10) 16.0905(4) 19.4068(4)
 / deg 95.4904(13) 90 90 90 89.945(2)
 / deg 96.5217(13) 90 94.548(4) 108.069(3) 79.6420(10)
 / deg 91.8701(14) 90 90 90 88.733(2)
V / 1778.47(5) 6573.71(5) 3751.5(3) 3328.58(15) 1802.18(6)
Z 2 8 4 4 2
Z' 1 1 1 1 1
Temperature / K 93 93 93 93 93
Goodness-of-fita on F2 1.068 1.024 1.074 1.053 1.108
R1 [I > 2(I)]b on F 0.0483 0.0409 0.0661 0.0524 0.0446
wR2

c (all data) on F2 0.1308 0.1200 0.2188 0.1213 0.1350
Reflection collected 
(all data) 45045 52505 47682 51463 46978

Independent reflections 
[I > 2(I)] 6151 5540 3802 6168 5504

Rint 0.0427 0.0371 0.1275 0.0469 0.0584
Abs. corr. multi-scan multi-scan multi-scan multi-scan multi-scan
Radiation type Cu-K Cu-K Cu-K Mo-K Cu-K
Tmax 0.622 0.612 0.481 0.509 0.639
Tmin 0.737 0.920 0.650 0.678 0.880
2max 68.248 68.241 68.229 27.498 68.248
Dcalcd./ gcm-3 1.228 1.236 1.251 1.350 1.234
 /mm-1 1.253 1.317 2.154 1.353 1.242
Restraints/parameters 0/431 9/395 0/473 0/394 0/457
Largest diff. peak/hole/eÅ-3 0.28/-0.68 0.63/-0.46 0.45/-0.44 2.37/-2.05 0.24/-0.51

Index ranges
-10 ≤ h ≤ 10
-13 ≤ k ≤ 13
-22 ≤ l ≤ 22

-21 ≤ h ≤ 21
-19 ≤ k ≤ 19
-26 ≤ l ≤ 26

-15 ≤ h ≤ 15
-13 ≤ k ≤ 14
-27 ≤ l ≤ 27

-18 ≤ h ≤ 17
-20 ≤ k ≤ 20
-20 ≤ l ≤ 16

-10 ≤ h ≤ 10
-14 ≤ k ≤ 14
-24 ≤ l ≤ 24

CCDC code 2022589 2022590 2022591 2022592 2022593
aGOF =[Σw(Fo

2-Fc2)2/(No-Nv)]1/2 (No; number of observations, Nv; number of variables), bR1 = Σ ||Fo| - 
|Fc|| / Σ |Fo|, cwR2 = [ Σ(w(Fo

2 - Fc
2)2 )/Σw(Fo

2)2]1/2. 
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X_Offset          = 5[ppm]
X_Points          = 65536
X_Prescans        = 1
X_Resolution      = 0.11448671[Hz]
X_Sweep           = 7.5030012[kHz]
X_Sweep_Clipped   = 6.00240096[kHz]
Irr_Domain        = Proton
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Tri_Domain        = Proton
Tri_Freq          = 399.78219838[MHz]
Tri_Offset        = 5[ppm]
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Total_Scans       = 8

Relaxation_Delay  = 5[s]
Recvr_Gain        = 42
Temp_Get          = 20.6[dC]
X_90_Width        = 11.55[us]
X_Acq_Time        = 8.73463808[s]
X_Angle           = 45[deg]
X_Atn             = 1.5[dB]
X_Pulse           = 5.775[us]
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Tri_Mode          = Off
Dante_Presat      = FALSE
Initial_Wait      = 1[s]
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Initial_Wait      = 1[s]
Noe               = TRUE
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Dim_Title         = Proton
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Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 8.73463808[s]
X_Domain          = 1H
X_Freq            = 399.78219838[MHz]
X_Offset          = 5[ppm]
X_Points          = 65536
X_Prescans        = 1
X_Resolution      = 0.11448671[Hz]
X_Sweep           = 7.5030012[kHz]
X_Sweep_Clipped   = 6.00240096[kHz]
Irr_Domain        = Proton
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Tri_Domain        = Proton
Tri_Freq          = 399.78219838[MHz]
Tri_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 8
Total_Scans       = 8

Relaxation_Delay  = 5[s]
Recvr_Gain        = 44
Temp_Get          = 21.2[dC]
X_90_Width        = 11.55[us]
X_Acq_Time        = 8.73463808[s]
X_Angle           = 45[deg]
X_Atn             = 1.5[dB]
X_Pulse           = 5.775[us]
Irr_Mode          = Off
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X_Domain          = Carbon
Dim_Title         = Carbon13
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Dimensions        = X
Site              = JNM-ECS400
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 1.04333312[s]
X_Domain          = 13C
X_Freq            = 100.52530333[MHz]
X_Offset          = 100[ppm]
X_Points          = 32768
X_Prescans        = 4
X_Resolution      = 0.95846665[Hz]
X_Sweep           = 31.40703518[kHz]
X_Sweep_Clipped   = 25.12562814[kHz]
Irr_Domain        = Proton
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 1024
Total_Scans       = 1024

Relaxation_Delay  = 2[s]
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Temp_Get          = 21.5[dC]
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X_Angle           = 30[deg]
X_Atn             = 3.3[dB]
X_Pulse           = 2.59[us]
Irr_Atn_Dec       = 21.462[dB]
Irr_Atn_Noe       = 21.462[dB]
Irr_Noise         = WALTZ
Irr_Pwidth        = 0.115[ms]
Decoupling        = TRUE
Initial_Wait      = 1[s]
Noe               = TRUE
Noe_Time          = 2[s]
Repetition_Time   = 3.04333312[s]
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Dim_Size          = 52429
X_Domain          = Proton
Dim_Title         = Proton
Dim_Units         = [ppm]
Dimensions        = X
Site              = JNM-ECS400
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 8.73463808[s]
X_Domain          = 1H
X_Freq            = 399.78219838[MHz]
X_Offset          = 5[ppm]
X_Points          = 65536
X_Prescans        = 1
X_Resolution      = 0.11448671[Hz]
X_Sweep           = 7.5030012[kHz]
X_Sweep_Clipped   = 6.00240096[kHz]
Irr_Domain        = Proton
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Tri_Domain        = Proton
Tri_Freq          = 399.78219838[MHz]
Tri_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 8
Total_Scans       = 8

Relaxation_Delay  = 5[s]
Recvr_Gain        = 44
Temp_Get          = 23.4[dC]
X_90_Width        = 11.55[us]
X_Acq_Time        = 8.73463808[s]
X_Angle           = 45[deg]
X_Atn             = 1.5[dB]
X_Pulse           = 5.775[us]
Irr_Mode          = Off
Tri_Mode          = Off
Dante_Presat      = FALSE
Initial_Wait      = 1[s]
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Dimensions        = X
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Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 1.04333312[s]
X_Domain          = 13C
X_Freq            = 100.52530333[MHz]
X_Offset          = 100[ppm]
X_Points          = 32768
X_Prescans        = 4
X_Resolution      = 0.95846665[Hz]
X_Sweep           = 31.40703518[kHz]
X_Sweep_Clipped   = 25.12562814[kHz]
Irr_Domain        = Proton
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 1024
Total_Scans       = 1024

Relaxation_Delay  = 2[s]
Recvr_Gain        = 60
Temp_Get          = 21.3[dC]
X_90_Width        = 7.77[us]
X_Acq_Time        = 1.04333312[s]
X_Angle           = 30[deg]
X_Atn             = 3.3[dB]
X_Pulse           = 2.59[us]
Irr_Atn_Dec       = 21.462[dB]
Irr_Atn_Noe       = 21.462[dB]
Irr_Noise         = WALTZ
Irr_Pwidth        = 0.115[ms]
Decoupling        = TRUE
Initial_Wait      = 1[s]
Noe               = TRUE
Noe_Time          = 2[s]
Repetition_Time   = 3.04333312[s]
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Filename          = ata076-2_Proton-1-12.jdf
Author            = delta
Experiment        = proton.jxp
Sample_Id         = ata076-2
Solvent           = DMSO-D6
Actual_Start_Time = 14-MAY-2019 10:31:57
Revision_Time     = 31-MAR-2020 15:28:37

Comment           = single_pulse
Data_Format       = 1D COMPLEX
Dim_Size          = 26214
X_Domain          = Proton
Dim_Title         = Proton
Dim_Units         = [ppm]
Dimensions        = X
Site              = JNM-ECS400
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 4.36731904[s]
X_Domain          = 1H
X_Freq            = 399.78219838[MHz]
X_Offset          = 5[ppm]
X_Points          = 32768
X_Prescans        = 1
X_Resolution      = 0.22897343[Hz]
X_Sweep           = 7.5030012[kHz]
X_Sweep_Clipped   = 6.00240096[kHz]
Irr_Domain        = Proton
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Tri_Domain        = Proton
Tri_Freq          = 399.78219838[MHz]
Tri_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 8
Total_Scans       = 8

Relaxation_Delay  = 5[s]
Recvr_Gain        = 46
Temp_Get          = 21.7[dC]
X_90_Width        = 11.45[us]
X_Acq_Time        = 4.36731904[s]
X_Angle           = 45[deg]
X_Atn             = 1.5[dB]
X_Pulse           = 5.725[us]
Irr_Mode          = Off
Tri_Mode          = Off
Dante_Presat      = FALSE
Initial_Wait      = 1[s]
Repetition_Time   = 9.36731904[s]
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Filename          = M-ata076CD3OD-Br_Carbon-1
Author            = delta
Experiment        = carbon.jxp
Sample_Id         = M-ata-Br
Solvent           = METHANOL-D4
Actual_Start_Time = 14-APR-2020 14:20:15
Revision_Time     = 15-APR-2020 09:30:58

Comment           = single pulse decoupled ga
Data_Format       = 1D COMPLEX
Dim_Size          = 26214
X_Domain          = Carbon
Dim_Title         = Carbon13
Dim_Units         = [ppm]
Dimensions        = X
Site              = JNM-ECS400
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 1.04333312[s]
X_Domain          = 13C
X_Freq            = 100.52530333[MHz]
X_Offset          = 100[ppm]
X_Points          = 32768
X_Prescans        = 4
X_Resolution      = 0.95846665[Hz]
X_Sweep           = 31.40703518[kHz]
X_Sweep_Clipped   = 25.12562814[kHz]
Irr_Domain        = Proton
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 20480
Total_Scans       = 20480

Relaxation_Delay  = 2[s]
Recvr_Gain        = 60
Temp_Get          = 21.3[dC]
X_90_Width        = 7.85[us]
X_Acq_Time        = 1.04333312[s]
X_Angle           = 30[deg]
X_Atn             = 3.3[dB]
X_Pulse           = 2.61666667[us]
Irr_Atn_Dec       = 21.191[dB]
Irr_Atn_Noe       = 21.191[dB]
Irr_Noise         = WALTZ
Irr_Pwidth        = 0.115[ms]
Decoupling        = TRUE
Initial_Wait      = 1[s]
Noe               = TRUE
Noe_Time          = 2[s]
Repetition_Time   = 3.04333312[s]
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S14

ArSO2-(Aib)5-OMe (Ar = p-methoxyphenyl) 3
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Filename          = ata075_Proton-1-8.jdf
Author            = delta
Experiment        = proton.jxp
Sample_Id         = ata075
Solvent           = DMSO-D6
Actual_Start_Time = 16-APR-2019 11:08:58
Revision_Time     = 31-MAR-2020 16:36:35

Comment           = single_pulse
Data_Format       = 1D COMPLEX
Dim_Size          = 26214
X_Domain          = Proton
Dim_Title         = Proton
Dim_Units         = [ppm]
Dimensions        = X
Site              = JNM-ECS400
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 4.36731904[s]
X_Domain          = 1H
X_Freq            = 399.78219838[MHz]
X_Offset          = 5[ppm]
X_Points          = 32768
X_Prescans        = 1
X_Resolution      = 0.22897343[Hz]
X_Sweep           = 7.5030012[kHz]
X_Sweep_Clipped   = 6.00240096[kHz]
Irr_Domain        = Proton
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Tri_Domain        = Proton
Tri_Freq          = 399.78219838[MHz]
Tri_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 8
Total_Scans       = 8

Relaxation_Delay  = 5[s]
Recvr_Gain        = 46
Temp_Get          = 21.7[dC]
X_90_Width        = 11.45[us]
X_Acq_Time        = 4.36731904[s]
X_Angle           = 45[deg]
X_Atn             = 1.5[dB]
X_Pulse           = 5.725[us]
Irr_Mode          = Off
Tri_Mode          = Off
Dante_Presat      = FALSE
Initial_Wait      = 1[s]
Repetition_Time   = 9.36731904[s]
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Filename          = ata075_Carbon-1-2.jdf
Author            = delta
Experiment        = carbon.jxp
Sample_Id         = ata07
Solvent           = DMSO-D6
Actual_Start_Time =  5-SEP-2019 16:55:46
Revision_Time     = 31-MAR-2020 16:39:07

Comment           = single pulse decoupled ga
Data_Format       = 1D COMPLEX
Dim_Size          = 26214
X_Domain          = Carbon
Dim_Title         = Carbon13
Dim_Units         = [ppm]
Dimensions        = X
Site              = JNM-ECS400
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 1.04333312[s]
X_Domain          = 13C
X_Freq            = 100.52530333[MHz]
X_Offset          = 100[ppm]
X_Points          = 32768
X_Prescans        = 4
X_Resolution      = 0.95846665[Hz]
X_Sweep           = 31.40703518[kHz]
X_Sweep_Clipped   = 25.12562814[kHz]
Irr_Domain        = Proton
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 4040
Total_Scans       = 4040

Relaxation_Delay  = 2[s]
Recvr_Gain        = 60
Temp_Get          = 21.8[dC]
X_90_Width        = 7.9[us]
X_Acq_Time        = 1.04333312[s]
X_Angle           = 30[deg]
X_Atn             = 3.3[dB]
X_Pulse           = 2.63333333[us]
Irr_Atn_Dec       = 21.538[dB]
Irr_Atn_Noe       = 21.538[dB]
Irr_Noise         = WALTZ
Irr_Pwidth        = 0.115[ms]
Decoupling        = TRUE
Initial_Wait      = 1[s]
Noe               = TRUE
Noe_Time          = 2[s]
Repetition_Time   = 3.04333312[s]
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