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Materials and Reagents

All reagents were purchased from Sigma-Aldrich Chemical Co., Tokyo Kasei Kogyo Co, Wako Pure
Chemical Industries, and Kanto Kagaku Co., Inc. Silica gel for column chromatography was purchased
from Kanto Kagaku Co., Inc.. 'H and "*C NMR spectra were recorded on a Bruker Advance 500
spectrometer. Mass spectral data was obtained on Bruker Daltonics microTOF-2focus in the positive and
negative ion detection modes. Melting points were taken on a Yanagimoto micro melting point apparatus

and are uncorrected. Elemental analyses were carried out by Yanaco MT-6 CHN CORDER spectrometer.

Preparation of 1a: Compound 1a was prepared from 8 (19 mg, 18 umol) and 9a (5.4 mg, 25 pmol)
according to the procedure described for 1e in 72% (13 mg, 13 pmol) as a green powder. 'H NMR (500
MHz, CDCl3) 8 8.19 (1 H, brs), 8.02 (1 H, brs), 799 2 H, d, J= 7.8 Hz), 7.92 (2 H, d, J = 14.2 Hz),
7.38-7.29 (9 H, m), 7.18 (2 H,dd, J=7.6, 7.4 Hz), 7.02 2 H, d, J= 7.9 Hz), 6.90 (2 H, d, J = 8.6 Hz),
592(2H,d,J=14.2Hz),3.92 (4 H,t,J="7.3 Hz), 3.69 (2 H, t, J=5.6 Hz), 3.64-3.55 (8§ H, m), 3.37 (2
H, m,),2.90 2 H, t,J=7.7 Hz), 2.65 (4 H, t, J= 6.0 Hz), 2.57 (2 H, t, /= 7.7 Hz), 2.02 (2 H, quintet, J
= 6.0 Hz), 1.83 (4 H, sextet, J = 7.4 Hz), 1.31 (12 H, s), 1.02 (6 H, t, J = 7.4 Hz); *C NMR (125 MHz,
CDCl;) 6 173.1, 172.4, 167.6, 165.2, 158.1, 142.6, 142.1, 141.0, 136.4, 134.6, 130.9, 130.6, 128.5, 128.2,
127.6, 125.2, 122.5, 121.8, 114.3, 110.3, 99.3, 70.3, 70.2, 69.9, 69.8, 49.2, 45.8, 39.8, 39.1, 38.2, 31.1,
27.9,24.3,21.1,20.7, 11.6; HRMS (ESI") Calcd for CsgH7;N4O5 (M-I): 903.5419; Found: 903.5397.
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Preparation of 1b: Compound 1b was prepared from 8 (31 mg, 30 umol) and 9b (11 mg, 42 umol)
according to the procedure described for 1e in 59% (19 mg, 18 pmol) as a green powder. 'H NMR (500
MHz, CDCl;) 6 8.61 (1 H, s), 8.35 (1 H, br s), 8.25 (1 H, br s), 8.09 (1 H, dd, /= 8.6, 1.7 Hz), 7.97 (1 H,
dd,J=75,15Hz),791 2H,d,J=142Hz),7.82 (1 H,d,/J=8.6 Hz), 7.78 (1 H, dd, /= 7.1, 1.5 Hz),
7.46 (1 H,ddd,J=17.1,6.9, 1.5 Hz), 7.43 (1 H, ddd, /= 7.5, 6.9, 1.5 Hz), 7.31-7.27 (6 H, m), 7.16 (2 H,
dd, J=17.5,7.5Hz),7.00 (2 H,d, J=79 Hz), 6.89 2 H, d, J= 8.7 Hz), 6.39 (2 H, d, /= 14.2 Hz), 3.90
(4 H, t, J="7.4 Hz), 3.74-3.55 (10 H, m), 3.39 (2 H, m), 2.90 2 H, t, /= 8.0 Hz), 2.62 (4 H, t, J = 6.0
Hz), 2.55 (2 H, t, /= 8.0 Hz), 2.01 (2 H, quintet, J= 6.0 Hz), 1.82 (4 H, sextet, /= 7.4 Hz), 1.29 (12 H,
s), 1.00 (6 H, t, J= 7.4 Hz); °C NMR (125 MHz, CDCl) § 173.1, 172.3, 167.6, 165.1, 158.1, 142.5,
142.0, 141.0, 136.2, 134.6, 132.7, 131.7, 130.5, 129.4, 128.5, 128.2, 127.9, 127.5, 127.0, 126.1, 125.2,
124.4, 122.4, 121.8, 114.2, 110.3, 99.3, 70.2, 70.2, 69.9, 69.8, 49.1, 45.7, 39.9, 39.1, 38.2, 31.0, 27.8,
24.2,21.1,20.7, 11.5; HRMS (ESI") Calcd for Cs,H73N405 (M-): 953.5575; Found: 953.5579.

Preparation of 1c: Compound 1c¢ was prepared from 8 (18 mg, 18 umol) and 9¢ (7.7 mg, 26 umol)
according to the procedure described for 1e in 72% (14 mg, 13 umol) as a green powder. 'H NMR (500
MHz, CDCl;) & 8.27 (1 H, br s), 8.21 (1 H, brs), 8.11 (2 H, d,J=8.4 Hz), 7.92 (2 H, d, J= 14.2 Hz),
7.61 (2H,d,J=84Hz),759 (2H,d,J=7.8Hz),7.41 2H,dd, J=17.8, 7.4 Hz), 7.34-7.29 (7 H, m),
7.18(2H,dd,J=7.6,74Hz),7.01 2H,d,J=7.9 Hz),6.90 2H, d,J=8.6Hz),591 (2H,d,J=14.2
Hz),391 (4 H,t,J="74Hz),3.72 2 H, t,J=54Hz), 3.67-3.57 (8 H, m), 3.39 (2 H, q, J = 5.6 Hz),
292 (2H,t,J=17.6Hz),2.63 (4H,t, J=6.1 Hz),2.59 (2 H, t,J="7.6 Hz), 2.00 (2 H, quintet, J = 6.1
Hz), 1.83 (4 H, sextet, J= 7.4 Hz), 1.30 (12 H, 5), 1.02 (6 H, t, J = 7.4 Hz); "C NMR (125 MHz, CDCl5)
0 173.1, 1724, 167.3, 165.2, 158.1, 143.4, 142.6, 142.0, 141.0, 140.5, 136.3, 133.4, 130.5, 128.7, 128.5,
128.2, 127.5, 127.2, 126.9, 125.2, 122.5, 121.8, 114.3, 110.2, 99.3, 70.3, 70.2, 69.9, 69.8, 49.2, 45.8,
39.8, 39.2, 38.2, 31.1, 27.8, 24.2, 21.1, 20.7, 11.6; HRMS (ESI') Calcd for CgH7sN4Os (M-I):
979.5732; Found: 979.5711.

Preparation of 1d: Compound 1d was prepared from 8 (17 mg, 16 pumol) and 9d (8.7 mg, 28 pmol)
according to the procedure described for 1e in 48% (8.8 mg, 7.8 pmol) as a green powder. 'H NMR (500
MHz, CDCl;) 6 8.31 (2 H, brs), 8.05 (2 H, d,/J=8.8 Hz), 7.93 (2 H, d, /= 14.2 Hz), 7.33-7.30 (8 H, m),
7.18 2 H,dd,J=17.5,7.3 Hz), 7.10 (1 H, t, J = 7.4 Hz), 7.02-6.98 (4 H, m), 6.98 (2 H, d, J = 8.8 Hz),
690 (2H,d,J=8.6 Hz),591 2 H,d,J=14.2 Hz), 3.91 (4 H, t, J= 7.4 Hz), 3.71-3.54 (10 H, m), 3.37
(2H,q,J=55Hz2),290 2H,t,J=7.8 Hz),2.64 (4 H,t,J=6.1 Hz), 2.57 2 H, t, J= 7.8 Hz), 2.01 (2
H, quintet, J = 6.1 Hz), 1.84 (4 H, sextet, J =7.4 Hz), 1.31 (12 H, s), 1.02 (6 H, t, J= 7.4 Hz); °C NMR
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(125 MHz, CDCl3) 6 173.1, 172.4, 167.0, 165.3, 159.7, 158.1, 156.4, 142.7, 142.0, 141.0, 130.6, 129.8,
129.7, 128.5, 125.2, 123.7, 122.5, 121.8, 119.5, 117.7, 114.2, 110.2, 99.3, 70.2, 69.9, 69.7, 69.2, 49.2,
45.8, 39.8, 39.2, 38.7, 38.2, 31.1, 27.9, 24.2, 20.7, 11.6; HRMS (ESI") Calcd for Cyg4H75N4,O4 (M-I):
995.5681; Found: 995.5653.

Preparation of 11a: Compound 1la was prepared from 10a (0.49 g, 2.0 mmol) and
3-(p-hydroxyphenyl)propionic acid (3, 0.26 g, 2.2 mmol) according to the procedure described for 5 in
66% (0.52 g, 1.3 mmol) as a white powder. 'H NMR (500 Hz, CDCl;3) 6 7.07 (1 H, s), 7.04 2 H, d, J =
83 Hz), 6.79 (2 H, d,J=8.3 Hz), 5.24 (1 H, brs), 4.62 (1 H, br s), 3.17-3.10 (4 H, m), 2.88 2 H, t, J =
6.9 Hz), 244 (2 H, t, J = 6.9 Hz), 1.50-1.06 (12 H, m), 1.46 (9 H, s); HRMS (ESI") Calcd for
Cy,H3¢N,NaO, (M+Na'): 415.2567; Found: 415.2568.

Preparation of 12a: Compound 12a was prepared from 11a (0.13 g, 0.33 mmol) and 6 (0.20 g, 0.30
mmol) according to the procedure described for 7 in 43% (0.13 g, 0.13 mmol) as a green solid. 'H NMR
(500 MHz, CDCl;3) 6 7.94 2 H, d, J= 14.2 Hz), 7.87 (1 H, br s), 7.36-7.30 (6 H, m), 7.18 (2 H, dd, J =
7.5,7.2Hz),7.03(2H,d,J=7.9Hz),691 (2H,d,J=8.7Hz),595 (2 H, d,J=14.2 Hz), 4.54 (1 H, br
s),395(4H,t,J=74Hz),3.13 (2H, m),3.07 (2H, m), 292 2 H, t,/J=8.0 Hz), 2.67 (4 H, t,J= 6.0
Hz), 2.59 (2 H, t, J = 8.0 Hz), 2.04 (2 H, quintet, J = 6.0 Hz), 1.85 (4H, sextet, J = 7.4 Hz), 1.50-1.43 (4
H, m), 1.43 (9 H, s), 1.32 (12 H, s), 1.24 (8 H, m), 1.02 (6 H, t, J = 7.4 Hz); °C NMR (125 MHz,
CDCl3) 8 172.8,172.3, 165.2, 158.1, 156.0, 142.6, 142.1, 141.1, 136.5, 130.6, 128.5, 125.2, 122.5, 122.0,
114.1, 110.2, 99.4, 49.2, 45.8, 39.5, 38.3, 31.2, 29.9, 29.4, 29.2, 29.2, 28.4, 27.9, 27.0, 26.8, 24.3, 21.1,
20.7, 11.6; HRMS (ESI+) Calcd for CsgH79N,O4 (M-1): 895.6095; Found: 895.6089.

Preparation of 13a: Compound 13a was prepared from 12a (12 mg, 12 pmol) according to the
procedure described for 8 in quant. (13 mg, 12 umol) as a green solid. 'H NMR (500 MHz, CD;CD) o
798 (2H,d,J=142Hz),7.37(2H,d,J=74Hz), 736 (2H,dd, J=7.8,7.5Hz), 724 (2 H,d,J=17.8
Hz),7.24 (2H,d,J=8.7Hz),7.20 (2 H,dd,J=7.5,74 Hz),7.02(2H,d,J=8.7Hz),6.14 2H,d, J=
14.2 Hz), 4.06 (4 H, t,J=7.4 Hz),3.08 2 H,t,J=7.2 Hz),2.89 2 H, t,J=7.6 Hz),283 2 H, t, J =
7.9 Hz), 2.72 (4 H, t, J= 6.0 Hz), 2.39 (2 H, t, J = 7.9 Hz), 2.03 (2 H, quintet, J = 6.0 Hz), 1.83 (4 H,
sextet, J = 7.4 Hz), 1.64-1.29 (12 H, m), 1.33 (12 H, s), 1.01 (6 H, t, J= 7.4 Hz).

Preparation of 2a: Compound 2a was prepared from 13a (14 mg, 14 umol) and 9e (9.6 mg, 26 umol)
according to the procedure described for 1e in 77% (12 mg, 11 umol) as a green powder. 'H NMR (500
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MHz, CDCl3) 8 8.01 (2 H, d, J=8.5 Hz) 7.94 (1 H, br s), 7.91 2 H, d, J = 14.2 Hz), 7.86 2 H, d, J =
9.1 Hz), 7.82 (2 H, d, J = 8.5 Hz), 7.32-7.27 (6 H, m), 7.25 (1 H, br s), 7.17 (2 H, dd, J = 7.5, 7.4 Hz),
7.01 2 H,d,J=7.9Hz),6.89 2 H, d,J=8.6 Hz), 6.73 (2 H, d, J=9.1 Hz), 5.91 (2 H, d, J = 14.2 Hz),
392 (4H,t,J=74Hz),341 2H,q,J=68Hz),3.14 2 H, q,J= 6.8 Hz), 291 2 H, t, J= 7.6 Hz),
2.63 (4 H,t,J=59Hz), 2.58 (2 H, t, J= 7.6 Hz), 2.00 ( 2 H, quintet, J = 5.9 Hz), 1.81 (4 H, sextet, J =
7.4 Hz), 1.62-1.27 (12 H, m), 1.29 (12 H, s), 1.00 (6 H, t, J = 7.4 Hz); *C NMR (125 MHz, CDCl;)
§172.8, 172.3, 166.9, 165.1, 158.1, 154.7, 152.7, 143.7, 142.5, 142.1, 141.0, 136.3, 130.6, 128.5, 128.1,
125.3,125.2, 122.4, 122.1, 121.9, 114.2, 111.5, 110.3, 99.4, 49.1, 45.8, 40.3, 40.1, 39.3, 38.2, 31.1, 29.1,
29.0, 28.7, 28.6, 27.9, 27.9, 26.5, 24.2, 21.0, 20.7, 11.6; HRMS (EST") Calcd for CesHgsN,03 (M-T):
1046.6630; Found: 1046.6626.

Preparation of 11b: Compound 11b was prepared from 10b (0.28 g, 0.82 mmol) and
3-(p-hydroxyphenyl)propionic acid (3, 0.21 g, 1.2 mmol) according to the procedure described for 5 in
57% (0.23 g, 0.47 mmol) as colorless liquid. 'H NMR (500 MHz, CDCl3) § 7.03 (2 H, d, J = 8.4 Hz),
6.78 (2 H, d, J=8.4 Hz), 6.59 (1 H, br s), 5.90 (1 H, br s), 5.21 (1 H, br s), 3.68-3.33 (18 H, m), 3.27 (2
H, m), 2.89 2 H, t, J = 7.1 Hz), 243 (2 H, t, J = 7.1 Hz), 1.44 (9 H, s); HRMS (ESI") Calcd for
Cp4H4N,;NaOg (M+Na'): 507.2677; Found: 507.2668.

Preparation of 13b: Compound 12b was prepared from 11b (0.12 g, 0.25 mmol) and 6 (0.18 mg 0.27
mmol) according to the procedure described for 7, and used in the next step without further purification.
Compound 13b was prepared from crude 12b in trifluoroacetic acid (3.5 ml) according to the procedure
described for 8 in 18% (2 step, 51 mg, 45 pmol) as green powder. 'H NMR (500 MHz, CDCl3) & 8.30 (2
H,brs), 8.13 (1 H,brs), 793 (2H,d,J=142Hz),7.31 2H,dd,/=7.9,74Hz),729(2H,d, J=7.4
Hz),7.23 (2H,d,J=8.6 Hz), 7.18 2 H,dd,J=74,74 Hz),7.02(2H,d,J=79Hz),692 (2H,d,J=
8.6 Hz), 592 (2 H,d,J=14.2 Hz), 3.91 (4 H, t, J= 7.4 Hz), 3.80-3.35 (16 H, m), 3.34 (2 H, m), 3.17 (2
H, m), 2.86 2 H, t,J=8.0 Hz), 2.64 (4 H, t, /= 5.8 Hz), 2.46 (2 H, t, /= 8.0 Hz), 2.02 (2 H, quintet, J =
5.8 Hz), 1.83 (4 H, sextet, /= 7.4 Hz), 1.31 (12H, s), 1.01 (6H, t, /= 7.4 Hz).

Preparation of 2b: Compound 2b was prepared from 13b (24 mg, 21 pmol) and 9e (13 mg, 36 umol)
according to the procedure described for 1e in 73% (20 mg, 15 umol) as a green powder. '"H NMR (500
MHz, CDCl;) 6 8.00 (2 H, d, J=8.6 Hz), 7.90 2 H, d, /= 142 Hz), 7.87 (2 H,d,J=9.2 Hz), 7.83 (2 H,
d,/=8.6 Hz),7.60 2 H, brs), 7.31 (2H,dd,J=7.9, 7.4 Hz), 7.28-7.25 (4 H, m), 7.17 2 H, dd, /=74,
7.4 Hz), 7.03 2 H,d, J=79 Hz), 692 (2H,d,J=8.6 Hz), 6.75(2H,d, /=92 Hz),599 2 H,d, J=
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14.2 Hz), 3.98 (4 H, t, J = 7.4 Hz), 3.96-3.51 (18 H, m), 3.37 (2 H, m), 3.10 (6 H, s), 2.89 2 H, t, J=8.0
Hz),2.67 (4 H,t,J=5.8 Hz), 2.51 (2 H, t, J = 8.0 Hz), 2.02 (2 H, quintet, J = 5.8 Hz), 1.84 (4 H, sextet,
J=7.4Hz),1.31 (12 H,s), 1.02 (6 H, t,J= 7.4 Hz); *C NMR (125 MHz, CDCl3) § 172.6, 172.1, 167.0,
164.8, 158.2, 154.8, 152.7, 143.6, 142.3, 142.1, 141.0, 135.9, 134.7, 130.3, 128.5, 128.2, 125.3, 125.1,
122.3, 122.1, 114.3, 111.4, 110.4, 99.6, 70.4, 70.4, 70.4, 70.4, 70.2, 70.1, 69.8, 69.7, 49.0, 45.8, 40.3,
39.8, 39.0, 38.1, 30.8, 27.8, 24.3, 21.1, 20.7, 11.6; HRMS (ESI') Calcd for C;0HgsN;0; (M-I):
1138.6740; Found: 1138.6716.

Preparation of 12¢: Compound 12¢ was prepared from 11¢ (0.11 g, 0.46 mmol ) and 6 (0.20 g 0.30
mmol) according to the procedure described for 7 in 40% (0.10 g, 0.12 mmol) as a green powder. 'H
NMR (500 MHz, CDCl3) 6 7.84 (2 H, d, J= 142 Hz), 7.28 (2 H, dd, J="7.9, 7.5 Hz), 7.20 2 H, d, J =
7.1Hz),7.15(2H,d,/J=84Hz),7.12(2H,dd,J=7.5,7.1 Hz), 7.05 (2 H, d,J=7.9 Hz), 6.93 (2 H, d,
J=28.4Hz),599 2H,d,J=142Hz),4.72 (1 H, brs),3.99 (4 H, t, /= 7.4 Hz), 3.21 (2 H, m), 2.68 (2
H,t,J=7.3 Hz), 2.65 (4 H,t,J= 6.0 Hz), 1.99 (2 H, quintet, /= 6.0 Hz), 1.62 (4 H, sextet, J= 7.4 Hz),
1.29 (9 H, s), 1.27 (12 H, s), 0.96 (6 H, t, J = 7.4 Hz); °C NMR (125 MHz, CDCl;) § 176.5, 171.9,
164.1, 158.3, 155.7, 142.1, 141.9, 140.8, 133.1, 130.4, 128.5, 124.9, 122.0, 114.5, 99.8, 48.8, 45.8, 41.9,
35.1, 28.2, 27.7, 24.2, 21.0, 20.6, 11.4; HRMS (ESI") Calcd for C49Hg,N303 (M-I): 740.4786; Found:
740.4774.

Preparation of 13c: Compound 13c¢ was prepared from 12¢ (43 mg, 49 umol) according to the
procedure described for 8 in 96% (36 mg, 47 p mol) as a green solid. 'H NMR (500 MHz, CD5CD) &
797(2H,d,J=142Hz),737(2H,dd, /=79, 7.5Hz),736 (2H,d,J=73Hz), 730 2 H, t,J=8.7
Hz),7.25(2H,d,J=79Hz),7.20 (2 H, dd,J=7.5,73 Hz),7.10 2 H,d,J=8.7Hz), 6.15(2H, d, J=
142 Hz), 4.07 (4 H, t,J=7.4Hz),3.00 2 H, t,J=7.3 Hz), 285 (2 H,t,J=73 Hz), 273 (4 H, t, J =
6.0 Hz), 2.03 (2 H, quintet, J = 6.0 Hz), 1.83 (4 H, sextet, 7.4 Hz), 1.34 (12 H, s), 1.01 (6 H,t,J=7.4
Hz).

Preparation of 2¢c: Compound 2¢ was prepared from 13¢ (36 mg, 47 umol) and 9e (21 mg, 57 umol)
according to the procedure described for 1e in 66% (25 mg, 28 pmol) as a green powder. "H NMR (500
MHz, CDCl;) 6 8.39 (1 H, brs), 8.10 2 H, d, J=8.6 Hz), 7.86 2 H,d, /=142 Hz), 782 2 H, d, J =
9.2Hz),7.69(2H,d,J=8.6 Hz),7.35 (2 H, d,J=8.6 Hz), 7.25 (2 H,dd, J=7.9, 7.4 Hz), 7.16 (2 H, d,
J=74Hz),7.09(2H,dd,J=7.4,7.4Hz),6.97 (2H,d,J=7.9 Hz),6.90 2 H, d,/J=8.6 Hz), 6.72 (2 H,
d,J=92Hz),590 (2H,d,J=14.2 Hz), 3.89 (4 H, t, J= 7.4 Hz), 3.67 (2 H, m), 3.06 (6 H, s), 3.02 (2
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H,t,J=7.3Hz),2.62 (4 H,t,J=6.0Hz), 1.99 (2 H, quintet, J = 6.0 Hz), 1.78 (4 H, sextet, J = 7.4 Hz),
1.22 (12 H, s), 0.97 (6 H, t, J = 7.4 Hz); >C NMR (125 MHz, CDCl3) § 172.1, 166.8, 164.7, 158.2,
154.4, 152.6, 143.6, 142.3, 142.0, 140.9, 134.8, 134.2, 130.9, 128.5, 128.4, 125.1, 125.1, 122.3, 121.9,

121.9, 114.2, 111.4, 110.3, 99.5, 49.0, 45.8, 41.2, 40.2, 34.3, 27.8, 24.2, 21.1, 20.7, 11.5; HRMS (ESI")
Calcd for CsoHg7NgO, (M-I): 891.5320; Found: 891.5294.
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