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Table 1. Transition metal-free Trp-selective bioconjugation of peptides

HN i

3a (1 equiv)
NaNO, (0.6 equiv)

Peptide B solvent (1 mM to 1)
o

rt, air, 30 min

o
2a-2k

1a-1k

+ dehydrated 2a-2k
Entry Substrate Yield [%)]
12 Fmoc-Gly-Ser-Asn-Trp-Gly-OH (1a) 95
22 Fmoc-Gly-Lys-Asn-Trp-Gly-OH (1b) 85
3 Fmoc-Gly-His-Asn-Trp-Gly-OH (1c) 90
42 Fmoc-Gly-Tyr-Asn-Trp-Gly-OH (1d) 95
52 Fmoc-Gly-Met-Asn-Trp-Gly-OH (1e) 96

——S—S
67 84
Fmoc-Cys-Gly-Trp-Arg-Ala-Cys-Gly-OH (1f)

7° Neuromedin B: Ala-Asn-Leu-Trp-Ala-Thr-Gly-His-Phe-Met-NH, (1g) 84
8b LH-RH: Pyr-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH, (1h) 91
9° DSIP: Trp-Ala-Gly-Gly-Asp-Ala-Ser-Gly-Glu-OH (1i) 84

10° Kisspeptin-10: Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NH, (1j) 83

11¢ N-Ac-Trp-(26-0O-acyl-isoAB142)-OH (1k) NDf
129 Fmoc-Gly-Tyr-Asn-Trp-Gly-OH (1d) 549
13¢ Fmoc-Gly-Tyr-Asn-Trp-Gly-OH (1d) 529

o] OyN yNH @

phN O~
5Lty N
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Fmoc-Gly— N Asn—| N GIy—OH

keto-ABNO (3a) 5

[a] CH3CN/H,O/AcOH (500/500/1) was used as the solvent. HPLC yield was combined
yield of 2 and dehydrated 2 based on the starting peptide, determined at 301 nm
absorbance derived from the Fmoc group. [b] H,O/AcOH (1000/1) was used as the
solvent. HPLC yield was determined at 250 nm absorbance. [c] 1 in CH3CN/H,O/AcOH
(333/333/1), 3a (1.5 equiv), and NaNO, (0.9 equiv) were used. [d] A one-pot sequential
double modification protocol for Trp and Tyr (ref. 6) was applied to generate 5. [e] The
modification sequence was reversed from entry 12 to generate 5. [f] ESI-MS and HPLC
analyses suggested almost quantitative conversion from 1k to 2k. The yield was not
determined (ND) on account of the aggregation of 2k. [g] HPLC yield of 5 after two steps.
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Table 2. Transition metal-free Trp-selective bioconjugation of proteins

3b (5 equiv) 3b
NaNO, (3 equiv)

H,O/AcOH (200/1,1 mM to 1)

Proteins 11-1q rt, air, 30 min 2l-2q

Entry Substrate Yield [%]?
1 Lysozyme (11) 64 (12°)
2 Myoglobin (1m) 53
3 Concanavalin A (1n) 11 (29°)
4 BSA (10) 25
5 Subtilisin Carlsberg (1p) 0 (35°)
6 B,-Microglobulin (1q) 159
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/
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AR
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[a] Assuming that the product was the mono-3b-adduct, the yield was
calculated from the fluorescence intensity of SDS-PAGE bands, based on
a calibration curve. [b] 11 in H,O/AcOH (1000/1), 3b (1 equiv), and NaNO,
(0.6 equiv) were used. [c] 0.1 M aqueous HCI was used as the solvent. [d]
H,O/AcOH (2000/1; 0.1 mM with respect to 1) was used as the solvent.

Figure 1. The crystal structure of 2I' and the 2Fo-Fc electron density map
(contoured at the 0.7 & level) of 3a-conjugated Trp62 in 2I'

Table 3. Tyr-selective bioconjugation of peptides

OH oxime
O (9, 2X equiv) SN O
CAN (X equiv)
) : CH3CN/H,0
—N 3 2 N
Peptide A N I Peptide B (11, 5 mM) Peptide A|—
1d, 7a-7f t air, 1.5h e, 8a-8f
Entry Substrate X Yield [%]
12 Fmoc-Gly-Tyr-Asn-Trp-Gly-OH (1d) 3 78
22 Fmoc-Gly-Lys-Asn-Tyr-Gly-OH (7a) 10 75
32 Fmoc-Gly-His-Asn-Tyr-Gly-OH (7b) 10 75
42 Fmoc-Gly-Met-Asn-Tyr-Gly-OH (7c) 3 74
52 Fmoc-Gly-Cys-Asn-Tyr-Gly-OH (7d) 3 48
62 Fmoc-Gly-Ser-Asn-Tyr-Gly-OH (7e) 10 74
7 (26-0-acyl-isoAB4_45)-OH (7f) 10 ND?

[a] Yields were calculated from the absorbance at 301 nm (the maximum absorbance of
Fmoc group) using LC-MS analysis. [b] ESI-MS and HPLC analyses suggested quite high
conversion from 7f to 8f. The yield was not determined (ND) on account of the
aggregation of 8f.
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