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Table 2
'H, 3C chemical shifts and coupling constants of PZ-Pro-OH in DMSO-d,
Residue 'H 'H Coupling constants Bc BC
chemical shift (Hz) chemical shift
(ppm) (ppm)
trans-azo, cis trans-Pro before irradiation
PZ1 trans-azo 122.5,127.9, 128.2,
trans-azo 7.92-7.84 C1,C2,2, 129.5, 131.5, 140.6,
H3,3’ m, 4H C3,3' C4, 1514, 151.3,151.9
H6, 6’ C5, C6, 6'
C7,7,C8
trans-azo 7.64-7.49
H2, 2’ m, SH
H7, 7'
H8
CH,-O 653
CH,-O 5.19,s,2H frans-azo-
trans-azo 5.21,d, 1H J=13.6 cis, trans-
cis trans-Pro 5,11,d, 1H J=13.6 Pro
Cco 153.5
153.9
Pro2 NH - - -
-COOH 12,65, br
«-CH Ca
cis-Pro 4.29,dd J=35,J=90 cis 58.4
trans-Pro 4.19, dd J=32,/=87 trans 59.0
B-CH, 2.31-2.16, m, B1 CB
1.98-1.79, m, B2 cis 304
trans 294
y-CH, 1.98-1.79, m Cy
cis 23.0
trans 239
8-CH, 3.53-3.37,m Cé
cis 46.8
trans 46.2
COOH 173.5
173.9
trans cis-azo, cis trans-Pro after irradiation, 366 nm, 3 h
PZ1 trans-azo 7.92-7.84, m, 4H trans/cis-azo 119.8, 120.0,
120.1, 1225,
cis-azo 6.88-6.80, m, 4H C1,C2, 2, 127.2,127.7,
H3, 3’ C3,3',C4, 127.9,128.2,
H6, 6’ C5,C6, 6', 128.9,129.5,
C7,7',C8, 131.6, 140.6,
151.9,152.8
trans-azo 7.64-7.49, m, SH
cis-azo 7.35-7.14, m, 5SH
H2,2’
H7,7',H8
CH,-0 CH,-O
trans- 5.19,5,2H J=13.6 trans cis-azo 65.2
azo, cis 5.21,d, 1H J=13.6 65.4
trans-Pro 5.11,d, 1H cis trans-Pro
cis-azo, cis 5.02,s, 2H J=13.7
trans-Pro 5.02,d, 1H J=13.7
4.96,d, 1H
CO 153.2, 1534
Pro 2 NH - - 153.6, 153.8
-COOH 12.65, br
o-CH Ca
trans-azo, cis 58.5
cis-Pro 4.29,dd J=35 trans 59.0
J=9.0
trans-Pro 4.19,dd J=32,
J=8.7
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Residue 'H 'H Coupling constants B¢ 3
chemical shift (Hz) chemical shift
(ppm) (ppm)
cis-azo,
cis-Pro 4.23,dd J=37,
J=87
trans-Pro 4.15,dd J=13.6,
J=84
B-CH, 2.29-2.12, m, B1 (oF:]
trans cis- 1.98-1.74, m, 82 cis 304
azo-cis trans 293
trans-Pro
y-CH, 1.98-1.74, m Cy
trans cis- cis 23.0
aZo-cis trans 239
trans-Pro
6-CH, 3.53-3.35,m Cé
trans cis- cis 46.8
azo-cis trans 46.2
trans-Pro
COOH 173.6
173.9
Table 3
PZ-Pro-OH in DMSO-d; at 300 K
Before irradiation
trans-azo Y71% cis-azo < 3%
trans-Pro 1, 46% 3
cis-Pro 2,51% 4°
trans:cis-Pro ratio 47:53 2
After irradiation 366 nm
trans-azo 54% cis-azo 46%
trans-Pro 1,24% 3,21%
cis-Pro 2,29% 4,26%
trans:cis-Pro ratio 47.53 47:53

2 Quantification is not possible. 1, trans-azo, trans-Pro-OH (tt); 2, trans-azo, cis-Pro-OH (tc);
3, cis-azo, trans-Pro-OH (ct); 4, cis-azo, cis-Pro-OH (cc).
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Table 4
'H, '3C chemical shifts and coupling constants of PZ-Pro—Phe-OH in DMSO-d,
Residue 'H 'H Coupling constants Bc e
chemical shift (Hz) chemical shift
(ppm) (ppm)
trans-azo, cis trans-Pro before irradiation
PZ1 trans-azo 122.4,122.5,127.8,
trans-azo 7.88-7,82 C1,C2,2 128.2,129.5, 131.5,
H3,3' m, 4H C3,3,C4, 140.7, 151.2, 151 .4,
H6é, 6’ C5,C6,6' 151.9
C7,7,C8
trans-azo 7.62-1.55
H2,2’ m, SH
H2, 7'
H8
CH,~O CH,-Q
trans-azo, trans-azo, 65.2,65.3
trans-Pro 5.20,d, 1H J=144 cis trans-Pro
5.15,4d, 1H J=144 Pro
cis-Pro 5.06,d, 1H J=13.8
5.00,d, 1H J=138
CO 153.7
Pro2 NH - - -
a-CH 430422, m, 2H Ca
cis-Pro J=3.5,J=90 cis 59.3
trans-Pro J=3.2,7=87 trans 59.7
B-CH, 2.16-1.98, m, 31 cp
1.82-1.66, m, B2 cis 31.0
trans 29.7
y-CH, 1.82-1.66, m Cy
cis 228
trans 23.6
8-CH, 351-3.38, m Cé
cis 47.1
trans 46.5
CcO 1718
172.1
Phe 2 NH
cis-Pro 8.24,d1H J=87
trans-Pro 8.10,d, 1H J=17
H2, H2' 7.26-7.10, m, 5H 126.3, 128.0, 129.0,
H3, H3' 129.2,137.6
H4
o-CH Ca
cis-Pro 449, m, 1H cis 53.2
trans-Pro 4,44, m, 1H trans 53.4
B-CH, 3.08-3.00, m, A1 CcB8 36.5
2.97-2.95, m, B2 cis
trans
COOH 12.68, br COOH 172.7
1729
trans cis-azo, cis trans-Pro after irradiation, 366 nm, 3 h
PZ1 trans-azo 7.88-7.82 m, 4H trans cis- 119.7, 119.9,
azo 122.4,122.5,
cis-azo 6.87-6.73, m, 4H C1,C2,2', 127.0,127.1,
H3, 3’ C3, 3, C4, 127.7,1294
H6, 6’ Cs, C6, 6", 131.5, 140.6,
C7,7,C8 151.2, 151.9
trans-azo 7.62-755, m, SH
cis-azo 7.34-7.02, m, 5SH
H2, 2’
H7,7',H8
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Residue 'H 'H Coupling constants e 3¢
chemical shift (Hz) chemical shift
(ppm) (ppm)
trans-azo, trans cis-
trans-Pro 5.20,d, 1H J=13.5 azo 64.9
5.15,d, 1H J=13.5 cis trans- 65.1
cis-Pro 5.06,d, 1H J=138 Pro 65.2
5.00,d, IH J=13.8 CH,-0
CH,-O
cis-azo,
trans-Pro, 4.97,d, 1H J=13.2
5.02,d, 1H J=13.2
cis-Pro 5.00,d, 1H J=132
5.05,d, 1H J=132
co 153.6
Pro 2 NH - - ~
a-CH, Ca
trans-azo, 4.29-4.23, m, 2H cis 59.3
cis trans- trans 59.7
Pro
cis-azo, 4.22-4.18, m, 2H
cis trans-
Pro
B-CH, 2.15-1.94, m, 1 CcB
trans cis- 1.82-1.62, m, B2 cis 30.9
azo, cis trans 29.6
trans-Pro
y-CH, 1.82-1.62, m Cy
trans cis- cis 22.7
azo, cis trans 23.6
trans-Pro
8-CH, 3.51-3.39,m Cé
trans cis- cis 47.0
azo, cis trans 46.4
trans-Pro
CO 172.1
172.0
Phe 2 NH
trans-azo,
cis-Pro 8.24,d, 1H J=8.7
trans-Pro 8.10,d, 1H J=17
cis-azo,
cis-Pro 8.20,d, 1H J=83
trans-Pro 8.08,d, 1H J=1.17
H2, H2' 7.34-7.02 m, SH 126.2, 128.0,
H3, H3' 128.9,129.1, 137.5
H4
a-CH Ca
trans cis-azo, 4.29-4.23, m, 4H cis 53.2
cis trans- trans 533
Pro
B-CH, 3.07-2.98, m, 81 CB 36.5
297-2.81,m, B2 cis
trans
COOH 12.68, br COOH 172.7
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Table 5
'H, *C chemical shifts and coupling constants of PZ-Pr—PHe-Gly-OH in DMSO-dg
Residue 'H 'H Coupling constants 3¢ 15c
chemical shift (Hz) chemical shift
(ppm) (ppm)
trans-azo-cis, trans-Pro before irvadiation
PZ1 trans-azo 122.4,122.5,127.7,
trans-azo 7.89-7.81 C1,C2,2, 128.3,129.5, 1315,
H3,3’ m, 4H C3,3', C4, 140.5, 140.7, 151.2,
H6, 6' C5,C6,6' 1519
C7,7',C8
trans-azo 7.63~7.40
H2,2' m, SH
H7,7
H8
CH,-O CH,-O
trans-azo, trans-azo, 65.1,65.5
trans-Pro 5.22,4,1H J=13.5 cis trans-
5.15,d, 1H J=13.5 Pro
cis-Pro 5.03,d, 1H J=135
498,d, 1H J=135
CO 153.7
154.4
Pro 2 NH - - -
ao-CH Ca
cis-Pro 4.25,dd, 1H J=29,/=93 cis 60.2
trans-Pro 4.12,dd, 1H J=2.6,J=8.7 trans 59.4
B-CH, 2.13-1.93, m, 81 cB
1.79-1.62, m, B2 cis 31.0
trans 29.6
v-CH;, 1.79-1.62, m Cy
cis 22.8
trans 23.7
8-CH, 351-337, m Cé
cis 47.6
trans 46.5
cO 171.0
1713
Phe 2 NH
cis-Pro 8.15,d, 1H J=8.0
trans-Pro 8.04,d,1H J=8.4
H2, H2' 7.27-7.05, m, 5SH 126.1, 1279, 129.1,
H3, HY' 129.2,137.8
H4
a-CH Ca 53.5
cis-Pro 4.62, m, 1H cis
trans-Pro 4.55, m, 1H trans
B-CH, 3.09-2.99, m, 81 CcB
2.85-2.80, m, B2 cis 374
trans 37.1
CcO 171.5
Gly 3 NH
cis-Pro 8.25,t, 1H J=5.35
trans-Pro 8.16,¢, IH J=52
a-CH Ca 40.7
cis-Pro 3.75,d,2H J=52 cis
trans-Pro 377,4,2H J=55 trans
COOH 12.68 COOH 171.9
trans cis-azo, cis trans-Pro after irradiation, 366 nm, 3 h
PZ1 trans-azo 7.89-7.81 m, 4H trans cis- 119.7,119.9,
azo 120.0, 1224,
cis-azo 6.83-6.76, m, 4H Ci1,C2,2' 122.5, 126.9,
H3,3' C3,3' C4, 127.1,127.7,
H6, 6 Cs, C6, 6, 129.4,131.4,
C7,7',C8 131.5, 137.8, 1519
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Residue 'H 'H Coupling constants “C e
chemical shift (Hz) chemical shift
(ppm) (ppm)
trans-azo 7.63-7.55, m, SH
cis-azo 7.33-7.03, m, SH
H2,2’
H7,7’,H8
trans-azo, trans cis-
trans-Pro 5.22,d,1H J=135 azo, 64.9
5.15,d, 1H J=135 cis trans- 65.1
cis-Pro 5.03,d, IH J=135 Pro, 65.5
498,d, 1H J=13.5 CH,-0
CH,-O
cis-azo,
trans-Pro, 497,d, 1H J=131
5.04,d, 1H J=13.1
cis-Pro 4.88,d, 1H J=135
4.77,4, 1H J=135
cO 153.7
154.4
NH - - -
a-CH Ca
trans-azo, cis 59.4
cis-Pro 4725, dd, 1H J=29,J=93 trans 60.2
trans-Pro 4.12, dd, 1H J=26,J=8.7
cis-azo,
cis-Pro 4.18,dd, 1H J=29,J=93
trans-Pro 4.12,dd, 1H J=25,J=87
B-CH, 2.12~1.90, m, 81 CcB
trans cis- 1.77-1.58, m, 82 cis 31.0
azo, cis trans 29.5
trans-Pro
v-CH, 1.77-1.58, m Cy
trans cis- cis 22.7
azo, cis trans 23.6
trans-Pro
8-CH, 3.51-3.39,m Cé
trans cis- cis 47.1
azo, cis trans 46.5
trans-Pro
COCH 171.2
1714
Phe 2 NH
trans-azo,
cis-Pro 8.15,d 1H J=8.0
trans-Pro 8.04,d, IH J=84
cis-azo,
cis-Pro 8.10,d, 1H J=8.7
trans-Pro 8.00,d, 1H J=84
H2, H2' 7.33-7.03, m, 5H 126.1, 127.8, 129.0,
H3, H3' 129.1, 137.7
H4
a-CH Ca
trans cis- 4.654.50, m, 4H cis 53.4
azo, trans 535
cis trans-Pro
B-CH, 3.12-2.94,m, B1 cB
2.88-2.74, m, B2 cis 374
trans 37.1
Cco 171.4
171.6

(continued)
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Table 5 (continued)

Residue 'H 'H Coupling constants BC BC
chemical shift (Hz) chemical shift
(ppm) (ppm)
Gly 3 NH
trans-azo,
cis-Pro 8.25,t, 1H J=55
trans-Pro 8.16,¢, 1H J=52
cis-azo 822,t,1H J=55
cis-Pro 8.13,t, 1H overlap
trans-Pro
o-CH Ca 40.6
trans-azo, cis
cis-Pro 3.75,4,2H J=52 trans
trans-Pro 3.77,4,2H J=55
cis-azo 3.73,d,2H J=35.5
cis-Pro 3.77,d4,2H J=6.1
trans-Pro

COOH 12.68 COOH 171.9




