1. General Experimental

All the reagents and starting materials were procured from commercial sources
such as Sigma-Aldrich, Alfa Aesar, Merck, TCIL, Avra synthesis, Himedia, Novabiochem
and Chem-Impex International and were without any purification unless otherwise
stated. AR, LR and HPLC grade solvents were obtained from Rankem, JT Bakers and
Merck. Analytical grade solvents were utilized for reactions whereas HPLC grade
solvents for preparative and analytical HPLC. Solvents were dried by using standard
procedures and stored over activated molecular sieves with positive nitrogen pressure
and were used without any further purifications. Thin layer chromatography (TLC) was
performed on Merck pre-coated silica gel plates (0.25 mm, 60 A pore size) impregnated
with a fluorescent indicator (254 nm) and 0.2 mm Merck pre-coated alumina 60 Fos
Aluminum sheets. Visualization on TLC was done either under UV light (254 nm), or
staining with iodine or by treatment with 10% ninhydrin in ethanol or by ethanolic solu-
tion of phosphomolybdic acid (5% v/v, a universal indicator) followed by heating. Reac-
tions under microwave irradiation were done on CEM Discover® microwave reactor.
Synthesized compounds were purified by fully automated Biotage® purification system
flash chromatography on Aldrich silica gel (230-400 mesh) or neutral alumina
(Brockman I) or by using column chromatography with silica gel (60-120 mesh or 100-
200 mesh) or neutral alumina (Brockman I). Shimadzu Prominence preparative HPLC

neity and purity on the Shimadzu Prominence A-8 HPLC system using a Phenomenex
Gemini® LC-18 column (25 cm x 4.6 mm, particle size = 5 pum, pore size = 110 A). The
peptides were analyzed by using solvent system of CHsCN-H20-0.1% trifluoroacetic acid
(TFA) in gradient flow of 5-95% at 210 or 254 or 280 nm for 40 min. High-resolution mass
spectra (HRMS) were recorded on Agilent 6546 LC/Q-TOF in the ESI mode. Nuclear
magnetic resonance spectra (NMR) were recorded on a Bruker Avance-III 400 spec-
trometer ({H NMR, 400 MHz and *C NMR, 100 MHz) or Jeol ECA-500 spectrometer (‘H
NMR, 500 MHz and 3C NMR, 125 MHz). Chemical shifts of the data for H-NMR were
reported as 0 values in ppm and coupling constants (J) were in hertz (Hz) relative to
tetramethylsilane (TMS). The 'H-NMR data is reported as follows: chemical shift, spin
multiplicity, coupling constant and integration. The following abbreviations were used
for spin multiplicity: br = broad, s = singlet, d = doublet, t = triplet, dd = double doublet, m
= multiplet, q = quadruplet and if splitting patterns could not be interpreted easily are
reported as multiplet (m). Chemical shifts for *C-NMR were reported in ppm relative to
the solvent peak.

2. Synthesis

2.1. Synthesis of N-a-Boc-L-Histidine Methyl Ester (4)

L-His-OMe (3) was weighed under air in a pre-dried round bottom flask and
methanol (50 mL) was added to it, followed by addition of triethylamine (2 equiv.) and
Boc anhydride (2.3 equiv.). The reaction mixture was stirred for 2 h at ambient temper-
ature. The solvent was completely removed under reduced pressure and water (30 mL)
was added to the crude mixture followed by extraction with dichloromethane. The or-
ganic layer was separated and solvent was removed under reduced pressure. The crude
product N- a-(tert-butoxycarbonyl)-1-tert-butoxycarbonyl histidine methyl ester was
dissolved in methanol (30 mL) followed by addition of K2COs (0.1 equiv.) and the reac-
tion mixture was refluxed for 3 h. The reaction mixture was dried under reduced pres-
sure and purified by column chromatography using CH:Clz (90- 92%) and CHsOH (8-
10%). The desired product Boc-His-OMe (4) was obtained in 85% yield.!

N-a-Boc-1-histidine methyl ester (4): Yield: 85%; "H-NMR (400 MHz, CDCls): o 7.54
(s, 1H), 6.81 (s, 1H), 5.84 (d, ] =7.6 Hz, 1H), 4.54 (d, ] = 6.8 Hz, 1H), 3.69 (s, 3H), 3.09 (d, | =



4.4 Hz, 2H), 1.43 (s, 9H); C-NMR (100 MHz, CDCls): d 172.7, 155.7, 135.3, 133.9, 116.2,
79.9, 53.6, 52.3, 29.7, 28.3; ESI-TOF: m/z (M + H)* C12H19N304: 270.30.

2.2. Synthesis of Boc-His(1-Bzl, 5-iodo)-OMe (7a-o, Scheme 1, Figure 2)

The reaction was carried out in 2 steps: C-5 iodination followed by N-1 benzylation
reaction. Boc-His- OMe (1 equiv.) was used as starting material and it was weighed un-
der air in a two necked round bottom flask with magnetic stirring bar. The starting
material was dried under vacuum and was dissolved in CH3CN (50 mL) under positive
argon pressure. N-Iodosuccinimide (1.2 equiv.) was added portion wise under dark and
inert conditions. The reaction was stirred for 24 h at ambient temperature. The reac-
tionwas monitored by TLC and after completion, saturated solution of sodium thiosul-
fate was added followed by further stirring for 10-15 min in order to quench excess of
iodine. The solvent from the reaction mixture was dried under reduced pressure and
water was added. The crude product was extracted with ethyl acetate and organic layer
was concentrated under reduced pressure. Purification was done using silica gel (100-
200) column chromatography and pure product 6 was isolated in 70% yield.

Further, N-1 benzylation of 6 was carried out by reaction with substituted benzyl
bromides. Boc-His(1- Bzl)-OMe (1 equiv.) was weighed under air in a pre-dried round
bottom flask (50 mL) equipped with magnetic stirring bar and dried under vacuum fol-
lowed by back filling with nitrogen. The starting material was dissolved in dried DMF
(5 mL) followed by the addition of K2COs (1.5 equiv.) underpositive nitrogen pressure
and the reaction was stirred for 30 min at ambient temperature. Substituted benzyl
bromide (1.5 equiv.) was added to the mixture after 30 min and the reaction was further
stirred for 4-6 h at ambient temperature. After completion of the reaction, the solvent was
removed under reduced pressure and water was added followed by extraction with ethyl
acetate. The organic layer was separated and dried under reduced pressure followed by
purification using automated flash chromatography system (Biotage) by gradient run of
ethyl acetate (10-15%) and hexane (85-90%).2 The final derivatives (7a-0) were isolated in
65-90% yield.

N-a-Boc-5-iodo-1-histidine methyl ester (6): Yield: 75%; 'H-NMR (400 MHz,
CDCls): 0 7.64 (s, 1H), 5.84 (d, ] =7.6 Hz, 1H), 4.54 (d, | = 6.8 Hz, 1H), 3.69 (s, 3H), 3.09 (d,
] =4.4 Hz, 2H), 1.43 (s, 9H); *CNMR (100 MHz, CDCls): d 172.1, 155.6, 139.3, 114.1, 80.7,
52.9,50.7, 33.8, 32.0, 31.9, 29.7, 29.5, 29.4, 29.2, 28.9, 28.3, 22.7, 14.1; MS (ESI-TOF): m/z (M

N-a-Boc-1-benzyl-5-iodo-L-histidine methyl ester (7a): 'H-NMR (400 MHz, CDCls):
07.67 (s, 1H), 7.46-7.32 (m, 3H), 7.08 (d, ] =4 Hz, 2H), 6.06 (d, ] =8.4 Hz, 1H), 5.09 (s, 2H),
4.64-4.59 (m, 1H), 3.69 (s, 3H), 3.16-3.11 (m, 1H), 3.02 (dd, ] =4.8, 10.0 Hz, 1H), 1.45 (s,
9H); ¥C-NMR (100 MHz, CDCls): 6 172.3, 171.5, 155.5, 142.7, 140.1, 135.4, 129.1, 128.9,
128.5,128.2, 127.2, 127.1, 79.6, 72.0, 53.1, 52.3, 51.7, 49.7, 30.5, 28.4, 28.3; HRMS (ESI-TOF)

N-a-Boc-1-(4-tert-butylbenzyl)-5-iodo-L-histidine methyl ester (7b): Yield: 78%;
H-NMR (400 MHz,CDCls): 8 7.65 (s, 1H), 7.38 (d, ] =8.0 Hz, 2H), 7.04 (d, ] = 7.6 Hz, 2H),
6.06 (d, J=8.4 Hz, 1H), 5.05 (s, 2H), 4.63—4.59 (m, 1H), 3.70 (s, 3H), 3.14 (dd, /] =5.2, 9.6 Hz,
1H), 3.03 (dd, ] = 4.8, 10.0 Hz, 1H), 1.45 (s, 9H), 1.32 (s, 9H); *C-NMR (100 MHz, CDCls):
0 172.3, 155.5, 151.3, 142.5, 140.0, 132.4, 126.9,125.9, 53.1, 52.3, 51.4, 34.6, 31.3, 30.5, 28.4;

N-a-Boc-1-(4-iso-propylbenzyl)-5-iodo-L-histidine methyl ester (7c): Yield: 80%;
H-NMR (400 MHz, CDCls): © 7.65 (s, 1H), 7.22 (d, ] =8.4 Hz, 2H), 7.03 (d, ] =7.6 Hz, 2H),
6.05 (d, J=8.8 Hz, 1H), 5.05 (s, 2H), 4.63—4.58 (m, 1H), 3.70 (s, 3H), 3.14 (dd, J=5.2, 9.6 Hz,
1H), 3.02 (dd, ] =4.8, 10.0 Hz, 1H), 2.91 (sept, | = 6.8 Hz, 1H), 1.45 (s, 9H), 1.32 (d, | =86.8
Hz, 6H); ®C-NMR (100 MHz, CDCls): 0 172.3, 155.5, 149.1, 142.5, 140.0, 132.7, 127.2, 127.0,

N-a-Boc-1-(3,5-di-tert-butylbenzyl)-5-iodo-L-histidine methyl ester (7d): Yield:
82%; 'H-NMR (400MHz, CDCls): 8 7.62 (s, 1H), 7.39-7.38 (m, 1H), 7.01 (d, J =1.6 Hz, 2H),



6.03 (d, ] = 8.4 Hz, 1H), 5.04 (s, 2H), 4.63-4.58 (m, 1H), 3.72 (s, 3H), 3.16 (dd, ] = 5.2, 10.0
Hz, 1H), 3.04 (dd, ] = 4.8, 10.0 Hz, 1H), 1.45 (s, 9H), 1.31 (s, 18H); ®C-NMR (100 MHz,
CDCls) d 172.3, 155.6, 151.6, 142.3, 139.9, 134.2, 122.9, 121.9, 79.6, 72.0, 53.0, 52.4, 52.3,

N-(x-Boc-l (3- trlfluoromethylbenzyl)-S-iodo-L-histidine methyl ester (7e): Yield:
85%; 'H-NMR (400 MHz, CDCls): & 7.75 (br.s, 1H), 7.60 (d, ] =7.6 Hz, 1H), 7.52-7.48 (m,
1H), 7.41 (s, 1H), 7.19 (d, = 6.8 Hz, 1H), 6.02 (d, ] = 8.0 Hz, 1H), 5.18 (s, 2H), 4.64-4.62 (m,
1H), 3.71 (s, 3H), 3.17-3.12 (m, 1H), 3.06-3.02 (m, 1H), 1.45 (s, 9H); *C-NMR (100 MHz,
CDCls): o 172.3, 155.5, 143.2, 140.2, 136.5, 131.8, 131.6, 131.2, 130.9, 130.3, 129.7, 125.2,
125.1, 123.9, 123.8, 1224 119.7, 79.7, 72.0, 53.0, 52.3, 51.2, 31.9, 30.6, 29.7, 28.4; HRMS

N-(x-B0c-1-(2-trifluoromethylbenzyl)-5-10do-L-hlstldme methyl ester (7f). Yield:
88%; 'TH-NMR (400 MHz, CDCls): 0 7.73 (d, ] = 8.0 Hz, 1H), 7.51-7.41 (m, 2H), 6.52 (d, | =
7.6 Hz, 1H), 6.07 (d, ] = 8.4 Hz, 1H), 5.33 (s, 2H), 4.66—4.62 (m, 1H), 3.71 (s, 3H), 3.18-3.14
(m, 1H), 3.08-3.03 (m, 1H), 1.46 (s, 9H); *C-NMR (100 MHz, CDCls): 6 172.3, 155.5, 140.2,
136.5, 131.6, 130.3, 129.6, 125.1 123.8, 122.3, 79.7, 72.4, 53.1, 52.4, 51.2, 30.6, 29.5, 28.4;

N-(x-B0c-1-(4-trifluoromethylbenzyl)-S-lodo L-histidine methyl ester (7g): Yleld.
87%; 'H-NMR (400 MHz, CDCls):  7.77 (s, 1H), 7.63 (d, | =8.8 Hz, 2H), 7.17 (d, ] =8.4 Hz,
2H), 6.00 (d, ]=9.2 Hz, 1H), 5.19 (s, 2H), 4.64-4.59 (m, 1H), 3.71 (s, 3H), 3.15-3.02 (m, 2H),
1.45 (s, 9H); BC-NMR (100 MHz, CDC13) 0 172.3, 155.5, 140.2, 139.5, 130.7, 130.3, 127.1,

N-a-Boc-1- (4-n1trobenzy1)-5-1od0-L hlstldlne methyl ester (7h): Yield: 89%;
H-NMR (400 MHz,CDCls): 8 8.13 (d, ] = 8.8 Hz, 2H), 741 (s, 1H), 7.16 (d, ] = 8.8 Hz, 2H),
5.77 (d, ] =8 Hz, 1H), 5.10 (s, 2H), 4.50—4.45 (m, 1H), 3.59 (s, 3H), 3.02-2.96 (m, 2H), 1.34
(s, 9H); BC-NMR (100 MHz, CDsOD): d 172.5, 155.5, 147.8, 143.4, 138.9, 137 .4, 135.2, 127.6,
125.0, 124.2, 116 9,79.7,53.5,52.2,49.9, 32.2,30.4, 29.7, 28.3, 26.4, 23.4; HRMS (ESI-TOF):

N-a-Boc-1-(3,4- dlﬂuorobenzyl)-5-10do-L-hlstldlne methyl ester (7i): Yield: 90%;
'H-NMR (400 MHz, CDCls): 8 7.72 (s, 1H), 7.19-7.13 (m, 1H), 6.91-6.97 (m, 1H), 6.81-6.79
(m, 1H), 5.99 (d, ] =7.6 Hz, 1H), 5.07 (s, 2H), 4.64-4.59 (m, 1H), 3.71 (s, 3H), 3.12 (d, ] =5.6
Hz, 1H), 3.05-3.00 (m, 1H), 1.45 (s, 9H); *C-NMR (100 MHz, CDCls):  172.3, 155.5, 151.7,
151.4, 149.3, 140.0, 1325 123.0, 118.0, 116.0, 79.7, 53.0, 52.3, 50.6, 30.6, 29.7, 28.4; HRMS

N-a—B0c-1-(3,5-diﬂu0r0benzyl)-5-1od0-L -histidine methyl ester (7]). Yleld: 92%;
H-NMR (400 MHz, CDCls):  7.73 (s, 1H), 6.79-6.74 (m, 1H), 6.56 (d, ] = 5.6 Hz, 2H), 6.00
(d, J=2.1Hz, 1H), 5.09 (s, 2H), 4.64-4.59 (m, 1H), 3.71 (s, 3H), 3.13 (dd, ] = 5.6, 9.2 Hz, 1H),
3.03 (dd, J=4.8,9.6 Hz, 1H), 1.44 (s, 9H); *C-NMR (100 MHz, CDCls): d 172.3, 164.7, 162.2,
155.5, 143.3, 140.1, 139.6, 109.9, 103.7, 79.7, 71.9, 53.0, 52.3, 50.6, 30.6, 29.7, 28.3; HRMS

N-(x-Boc-l-(3-ﬂuorobenzyl)-5-1odo-L-hlstldlne methyl ester (7k): Yleld. 75 %;
'H-NMR (400 MHz,CDCls): 8 7.78 (br.s, 1H), 7.37-7.31 (m, 1H), 7.05-7.01 (m, 1H), 6.86 (d,
J=6.8 Hz, 1H), 6.77 (d, ] =8.4 Hz, 1H), 6.03 (d, ] = 6.4 Hz, 1H) 5.12 (s, 2H), 4.62 (br.s, 1H),
3.71 (s, 3H), 3.14 (d, ] = 15.2 Hz, 1H), 3.04 (d, ] = 11.6 Hz, 1H), 1.45 (s, 9H); 3C-NMR (100
MHz, CDCls): d 172.3, 164.3, 161.8, 155.5, 140.2, 137.9, 137.9, 130.7, 130.6, 122.6, 115.4,
115.2, 114.2, 113.9, 79.7, 53.0, 52.4, 51.3, 30.6, 29.7, 28.4; HRMS (ESI-TOF): m/z (M + H)*
calculated for CioH2sFIN3O4 504.0790, found 504.0788.

N-a-Boc-1-(3-chlorobenzyl)-5-iodo-1-histidine methyl ester (71): Yield: 72%;
H-NMR (400 MHz, CDCls): & 7.75 (br.s, 1H), 7.29 (d, J=10.8 Hz, 2H), 7.09 (s, 1H), 6.94 (s,
1H) 6.04 (d, J=7.2 Hz, 1H), 5.09 (s, 2H), 4.62 (br.s, 1H), 3.71 (s, 3H), 3.14 (d, ] = 12.4 Hz,

H), 3.03 (d, ] = 11.6 Hz, 1H), 1.45 (s, 9H); BC-NMR (100 MHz, CDCls): d 172.3, 155.5,
142.9, 140.2, 137.5, 134.9, 130.3, 128.5, 127.4, 125.1,79.7, 53.03, 52.4, 51.2, 30.6, 29.7, 28.4;



542.0319.

N-a-Boc-1-(3-bromobenzyl)-5-iodo-1-histidine methyl ester (7m): Yield: 74%;
TH-NMR (400 MHz, CDCls): d 7.74 (br.s, 1H), 7.46 (d, ] =7.6 Hz, 1H), 7.25-7.22 (m, 2H),
6.97 (d, J=6.16 Hz, 1H), 6.04 (d, ] =7.6 Hz, 1H) 5.08 (s, 2H), 4.62 (br.s, 1H), 3.71 (s, 3H),
3.14 (d, J=12.8 Hz, 1H), 3.06 (d, ] =10.4 Hz,1H), 1.45 (s, 9H); 3C-NMR (100 MHz, CDCls):
0 172.3, 155.5, 142.9, 140.2, 137.7, 131.4, 130.6, 130.1,125.6, 123.1, 79.7, 72.1, 60.4, 53.5, 53.0

N-a-Boc-1-(3-iodobenzyl)-5-iodo-L-histidine methyl ester (7n): Yield: 85%;
H-NMR (400 MHz, CDCls): d 7.68-7.65 (m, 2H), 7.47 (br.s, 1H), 7.11-7.07 (m, 1H), 6.98 (d,
J=7.6 Hz, 1H), 6.03 (d, ] = 8.4 Hz, 1H) 5.04 (s, 2H), 4.63-4.59 (m, 1H), 3.70 (s, 3H), 3.13 (dd,
J=5.2,10 Hz, 1H), 3.02 (dd, ] =4.8, 9.2 Hz, 1H), 1.46 (s, 9H); 3C-NMR (100 MHz, CDCls):
0172.3,162.5, 155.5, 143.0, 140.1, 137.8, 137.3, 135.9, 130.7, 126.2, 94.7, 79.6, 71.9, 53.0, 52.3,

N-a-Boc-1-(2-iodobenzyl)-5-iodo-1-histidine methyl ester (70): Yield: 78%;
'H-NMR (400 MHz, CDCls): 5 7.89 (d, J=8.4 Hz, 1H), 7.66 (s, 1H), 7.36-7.29 (m, 1H), 7.06-
7.05 (m, 1H), 6.52 (d, J=8.0 Hz, 1H), 6.05 (d, ] = 8.4 Hz, 1H) 5.08 (s, 2H), 4.66-4.62 (m, 1H),
3.72 (s, 3H), 3.17 (dd, ] = 4.8, 10 Hz, 1H), 3.06 (dd, ] = 4.8, 9.6 Hz, 1H), 1.46 (s, 9H);
BC-NMR (100 MHz, CDCls): & 172.3, 155.5, 142.9, 140.2, 139.9, 139.7, 137.8, 129.8, 129.1,
128.9, 128.3,97.2,79.6, 72.4, 56.7, 54.4, 53.1, 52.3, 30.6, 29.7, 28.4; HRMS (ESI-TOF): m/z (M

2.3. Synthesis of His(1-Bzl-5-iodo)-OMe (8a-o0, Scheme 2)

Deprotection of Boc group was carried out using 6N methanolic solution of HCI (5
mL) at ambient temperature for 15 min to 2 h. The solvent was completely removed un-
der reduced pressure to obtain the desired products in 95-100% yield.

2.4. Synthesis of Boc-Trp-His(1-Bzl-5-iodo)-OMe (9a-o, Scheme 2)

The reaction was carried out in a pre-dried MW vial (10 mL) equipped with a mag-
netic stir bar and all the solid regents were weighed wunder air.
NH2-His(1-Bzl-5-iodo)-OMe (8a-0, 1 mmol) was transferred to MW vial and dissolved in
DMF (2 mL) followed by addition of DIEA (4 equiv.) and mixture was stirredat ambient
temperature for 2 min. Boc-Trp-OH (1.2 equiv.) was added to the reaction mixture
followed by DIC (1.2 equiv.) and HOAt (1.2 equiv.). The reaction mixture was then
subjected to MW irradiation for 45 min at 40 W with temperature limit of 60 °C. After
completion of the reaction, solvent was evaporated under reduced pressure and the
crude product was directly subjected to purification using automated flash column
chromatography system by gradient run of CH2Cl> (90-98%) and CHsOH (2-8%) to ob-
tain dipeptides Boc-Trp-His(1-Bzl-5-iodo)-OMe (9a-0) in 72-89% yield.

2.5. Synthesis of Trp-His(1-Bzl-5-iodo)-OMe (10a-0)

Peptide 9a-0 was treated with 6 N methanolic HCl at ambient temperature for 15
min. the solvent was removed completely to obtain the desired peptides 10a-o0 in 92-99%
yield.

Boc-Trp-His(1-benzyl-5-iodo)-OMe (9a): Yield: 80%; 'H-NMR (500 MHz, CDsOD):
0 9.08-8.97 (m, 1H), 7.53 (d, J=7.5 Hz, 1H), 7.35-7.29 (m, 5H), 7.22-7.19 (m, 2H), 7.07-
7.05 (m, 2H), 7.01-6.95 (m, 1H), 5.34 (s, 2H), 4.74-4.65 (m, 1H), 4.31-4.27 (m, 1H), 3.61 (s,
3H), 3.29-3.19 (m, 1H), 3.15-3.05 (m, 2H), 3.01-2.97 (m, 1H), 1.39-1.36 (m, 9H); *C-NMR
(125 MHz, CDsOD): & 173.2, 169.9, 156.4, 137.7, 136.4, 135.0, 133.6, 128.9, 128.6, 127.5,
124.5,123.3,121.1,118.4, 117.9, 110.9, 109.3, 79.6, 74.2, 55.8, 53.6, 51.9, 51.0, 29.6, 28.6, 28.4,

HPLC: tr = 26.8 min, purity: 96.8%.



Boc-Trp-His[1-(4-tert-butylbenzyl)-5-iodo]-OMe (9b): Yield: 88%; H-NMR (500
MHz, CDsOD): 8 7.56-7.52 (m, 1H), 7.30 (d, ] =6.5 Hz, 3H), 7.05-6.98 (m, 6H), 5.07 (d, |
=11.5 Hz, 1H), 4.70-4.67 (m, 1H), 4.36-4.35 (m, 1H), 3.59 (s, 3H), 3.18-3.15 (m, 1H), 3.08-
2.95 (m, 3H), 2.71 (s, 1H), 2.58 (s, 1H), 1.39-1.20 (m, 18H); *C-NMR (125 MHz, CDsOD):
0173.4,171.3,156.2, 150.9, 141.0, 140.1, 136.6, 133.0, 127.5, 126.7, 125.5, 123.3, 121.2, 118.6,
118.5, 117.9, 111.0, 109.7, 1094, 79.2, 73.3, 55.6, 52.2, 51.3, 41.4, 36.1, 34.8, 34.0, 30.4, 28.5,
728.2309; HPLC: tr = 28.5 min, purity: 95.6%.

Boc-Trp-His[1-(4-iso-propylbenzyl)-5-iodo]-OMe (9¢): Yield: 82%; 'H-NMR (500
MHz, CDsOD): 67.93 (s, 1H), 7.56 (d, ] =6.5 Hz, 1H), 7.29 (d, [=8 Hz, 1H), 7.14 (d, ] = 8
Hz, 2H), 7.05 (s, 2H), 7.01-6.96 (m, 3H), 5.10 (s, 2H), 4.69-4.67 (m, 1H), 4.36—4.34 (m, 1H),
3.58 (s, 3H), 3.16 (dd, J=5.5, 9 Hz, 1H), 2.98-2.95 (m, 2H), 2.81-2.76 (m, 1H), 1.36-1.26 (m,
9H), 1.14 (d, ] =7.0 Hz, 6H); 3C-NMR (125 MHz, CDsOD): d 173.1, 171.4, 158.6, 156.1,
148.6, 141.4, 140.2, 138.8, 136.7, 133.6, 127.6, 126.9, 126.6, 123.3, 121.0, 118.5, 118.1, 115.5,
113.4, 110.9, 109.7, 79.3, 73.0, 65.6, 41.4, 33.7, 29.5, 27.4, 23.0, 22.3, 14.2, 13.2; HRMS
26.3 min, purity: 96.6%.

Boc-Trp-His[1-(3,5-di-tert-butylbenzyl)-5-iodo]-OMe (9d): Yield: 72%; 'H-NMR
(500 MHz, CDsOD): d 7.88 (s, 1H), 7.57 (d, [ =7.5 Hz, 1H), 7.34 (s, 1H), 7.29 (d, ] = 8 Hz,
1H), 7.06-6.97 (m, 5H), 5.09 (s, 2H), 4.66—4.64 (m, 1H), 4.38-4.37 (m, 1H), 3.54 (s, 3H), 3.20
(dd, ] =5, 9.5 Hz, 1H), 3.06-2.99 (m, 1H), 2.96-2.93 (m, 2H), 1.32 (s, 6H), 1.25 (s, 21H);
13C-NMR (125 MHz, CDsOD): d 173.9, 171.2, 158.6, 156.1, 151.3, 141.2, 140.0, 136.7, 135.2,
121.6,121.5, 121.0, 118.5, 118.1, 110.9, 109.7, 79.3, 73.1, 55.5, 52.4, 51.8, 51.6, 41.4, 34.4, 30.5,

Boc-Trp-His[1-(3-trifluoromethylbenzyl)-5-iodo]-OMe (9¢): Yield: 80%; 'H-NMR
(500 MHz,CDsOD): d 7.94 (s, 1H), 7.57-7.52 (m, 2H), 7.47-7.43 (m, 2H), 7.29 (d, ] =8 Hz,
1H), 7.19 (d, ] =7 Hz, 1H), 7.06-7.04 (m, 2H), 7.01-6.94 (m, 1H), 5.21 (s, 2H), 4.68 (t, ] =6
Hz, 1H), 4.39-4.33 (m, 1H), 3.60-3.57 (m, 3H), 3.19 (dd, ] =5, 9.5 Hz, 1H), 3.02-2.91 (m,
3H), 1.31-1.24 (m, 9H); *C-NMR (125 MHz, CDsOD): d 173.0, 171.3, 158.6, 156.1, 141.9,
140.5, 137.8, 136.7, 130.4, 129.5, 127.6, 125.2, 124.4, 123.5, 121.0, 118.5, 118.1, 110.9, 109.7,
79.3, 72.8, 51.6, 50.5, 41.4, 30.2, 29.4, 28.1, 27.4, 26.9, 22.3; HRMS (ESI-TOF): m/z (M + H)*

Boc-Trp-His[1-(2-trifluoromethylbenzyl)-5-iodo]-OMe (9f): Yield: 77%; 'H-NMR
(500 MHz,CDsOD): 8 7.96 (s, 1H), 7.72 (d, ] = 8.0 Hz, 1H), 7.56-7.49 (m, 2H), 7.42 (t, ] =7.5
Hz, 1H), 7.29 (d, ] =7.5 Hz, 1H), 7.07-6.97 (m, 4H), 6.46 (d, ] = 8.0 Hz, 1H), 5.39 (s, 2H),
4.72 (t, ] = 6.0 Hz, 1H), 4.38 (br.s, 1H), 3.63 (s, 3H), 3.22-3.18 (m, 1H), 3.09-2.92 (m,
3H), 1.39-1.26 (m, 9H); BC-NMR (125 MHz, CDsOD):  173.0, 171.2, 158.6, 156.1,
140.9, 136.7, 134.8, 132.8, 127.9, 127.1, 125.9, 123.3, 121.0, 118.4, 118.1, 110.9, 109.6, 79.3,

Boc-Trp-His[1-(4-trifluoromethylbenzyl)-5-iodo]-OMe (9g): Yield: 80%; '"H-NMR
(500 MHz, CDsOD): 8 7.99 (s, 1H), 7.58 (br.s, 3H), 7.28 (br.s, 1H), 7.18 (br.s, 2H), 7.06
(br.s, 2H), 7.00-6.97 (m, 1H), 5.25 (s, 1H), 4.69-4.68 (m, 1H), 4.36 (br.s, 1H), 3.59 (s, 3H),
3.19-3.16 (m, 1H), 3.01-2.92 (m, 3H), 1.30 (s, 9H); *C-NMR (125 MHz, CDsOD): d 173.1,
171.3, 158.6, 156.1, 141.6, 140.8, 140.4, 136.7, 129.8, 129.6, 127.2, 125.4, 123.3, 121.0, 118.4,
118.1, 110.9, 109.6, 79.3, 73.3, 51.6, 50.6, 41.4, 30.1, 29.4, 28.1, 27.3, 26.9, 22.2; HRMS

= 27.8 min, purity: 96.5%.

Boc-Trp-His[1-(4-nitrobenzyl)-5-iodo]-OMe (9h): Yield: 89%; 'H-NMR (500 MHz,
CDsOD): d 8.16-8.11 (m, 2H), 8.06 (s, 1H), 7.53 (d, ] =8 Hz, 1H), 7.28 (d, ] =7.5 Hz, 1H),
7.19 (d, = 8.5 Hz, 2H), 7.06 (s, 2H), 6.98-6.92 (m, 1H), 5.28 (s, 2H), 4.71 (t, ] = 6.5 Hz, 1H),
4.36-4.32 (m, 1H), 3.61 (s, 3H), 3.14 (dd, ] =5, 9.5 Hz, 1H), 3.04-2.90 (m, 3H), 1.38-1.24 (m,
9H); ®*C-NMR (125 MHz, CDsOD): d 173.1,171.2, 156.2, 147.6, 143.6, 141.5, 140.4, 136.7,
127.6, 123.6, 121.1, 118.5, 118.1, 110.9, 109.7, 79.3, 73.5, 52.2, 51.7, 50.5, 30.1, 29.4, 28.1, 27.3,



717.1545; HPLC: tr = 24.9 min, purity: 89.0%.

Boc-Trp-His[1-(3,4-difluorobenzyl)-5-iodo]-OMe (9i): Yield: 79%; 'H-NMR (500
MHz, CDsOD): 5 8.12-8.04 (m, 1H), 7.55 (d, J=8 Hz, 1H), 7.30 (d, ] =4.5 Hz, 1H), 7.22-7.15
(m, 1H), 7.06-6.99 (m, 5H), 6.84 (d, | =7 Hz, 1H), 5.23-5.12 (m, 2H), 4.70-4.67 (m, 1H),
4.36-4.33 (m, 1H), 3.61 (d, ] =10 Hz, 3H), 3.24-3.09 (m, 2H), 3.08-2.88 (m, 4H), 1.32-1.26
(m, 9H); BC-NMR (125 MHz, CDsOD): d 173.6, 171.1, 156.2, 140.8, 140.7, 139.9, 136.7,
133.3, 127.6, 125.9, 123.4, 121.0, 118.5, 118.1, 117.6, 116.1, 110.9, 109.6, 79.4, 73.7, 55.6, 52.1,
51.6, 50.4, 41.4, 35.8, 34.9, 29.9, 29.4, 27.8, 27.3, 26.8, 22.2; HRMS (ESI-TOF): m/z (M + H)*

Boc-Trp-His[1-(3,5-difluorobenzyl)-5-iodo]-OMe (9j): Yield: 82%; 'H-NMR (500
MHz, CDsOD): 87.55 (d, ] =8.0 Hz, 1H), 7.30-7.29 (m, 1H), 7.06-6.97 (m, 5H), 6.86—6.82
(m, 1H), 6.67 (d, ] =4.5 Hz, 1H), 5.28-7.17 (m, 2H), 4.71-4.68 (m, 1H), 4.42-4.33 (m, 1H),
3.61 (d, J=12.0 Hz, 3H), 3.22-3.16 (m, 1H), 3.15-2.93 (m, 3H), 1.36-1.33 (m, 9H); 3C-NMR
(125 MHz, CDsOD): d 173.4, 170.8, 164.5, 162.0, 158.6, 156.2, 139.9, 136.7, 127.4, 123.3,
121.1, 118.5, 118.1, 117.9, 110.9, 109.9, 109.6, 102.9, 79.4, 51.9, 51.6, 51.2, 50.7, 41.4, 29.8,
708.1489, found 708.1499; HPLC: tr = 26.0 min, purity: 95.9%.

Boc-Trp-His[1-(3-fluorobenzyl)-5-iodo]-OMe (9k): Yield: 82%; H-NMR (500 MHz,
CDsOD): 0 8.07(s, 1H), 7.55 (d, ] =8 Hz, 1H), 7.30 (d, ] =7.5 Hz, 2H), 7.06 (s, 1H), 6.98 (br.s,
2H), 6.86 (d, ] =7.5 Hz, 1H), 6.80 (d, ] =9.5 Hz, 1H), 5.19 (s, 2H), 4.69 (t, ] = 6.5 Hz, 1H),
4.37-4.34 (m, 1H), 3.59 (s, 3H), 3.17 (dd, ] =5.5, 9 Hz, 1H), 3.02-2.92 (m, 3H), 1.36-1.24 (m,
9H); BC-NMR (125 MHz, CDsOD): 5 173.1,171.2, 164.1, 162.1, 158.6, 156.2, 140.9, 140.1,
138.8, 136.7, 130.5, 130.5, 127.6, 123.3, 122.5, 121.0, 118.4, 118.1, 114.5, 114.4, 113.7, 113.5,
110.9, 109.6, 79.3, 73.7, 52.1, 51.6, 50.8, 41.4, 29.9, 29.4, 28.0, 27.3, 26.9, 22.2; HRMS
25.3 min, purity: 90.4%.

Boc-Trp-His[1-(3-chlorobenzyl)-5-iodo]-OMe (9): Yield: 77%; 'H-NMR (500 MHz,
CDsOD): & 7.58- 7.54 (m, 1H), 7.33-7.29 (m, 3H), 7.21 (d, J=12.5 Hz, 1H), 7.06-6.98 (m,
6H), 5.29 (d, ] =23 Hz, 2H), 4.71-4.69 (m, 1H), 4.33-4.30 (m, 1H), 3.61 (s, 3H), 3.14-2.94
(m, 6H), 2.79 (s, 1H), 1.40-1.34 (m, 9H); BC-NMR (125 MHz, CDs;OD): d 173.4, 170.2,
158.7, 156.2, 139.1, 136.7, 130.3, 128.2, 127.5, 127.2,125.5, 123.3, 121.1, 118.4, 118.0, 117.9,
110.9, 1094, 100.7, 79.4, 75.4, 55.7, 51.8, 41.4, 37.5, 36.1, 35.4,34.8, 28.7, 27.9, 27.4, 22.2;
HPLC: tr = 23.9 min, purity: 97.2%.

Boc-Trp-His[1-(3-bromobenzyl)-5-iodo]-OMe (9m): Yield: 75%; 'H-NMR (500
MHz, CDsOD): 9 8.06-7.94 (m, 1H), 7.56-7.52 (m, 1H), 7.45-7.37 (m, 1H), 7.31-7.26 (m,
2H), 7.19 (m, 1H), 7.06 (br.s, 2H), 7.01-6.88 (m, 2H), 5.25-5.16 (m, 2H), 4.69—4.67 (m, 1H),
4.35-4.34 (m, 1H), 3.59 (s, 3H), 3.18-3.13 (m, 2H), 3.08-2.95 (m, 2H), 1.31 (s, 9H); *C-NMR
(125 MHz, CDsOD): d 172.9, 171.2, 158.6, 156.2, 140.2, 138.6, 130.8, 130.4, 129.8, 125.6,
123.4,122.4,121.2,118.5, 118.1, 111.1, 109.7, 79.4, 73.6, 55.6, 54.5, 52.2, 51.7, 42.5, 41 .4, 37.6,

Boc-Trp-His[1-(3-iodobenzyl)-5-iodo]-OMe (9n): Yield: 81%; 'H-NMR (500 MHz,
CDsOD): 6 8.03- 7.93 (m, 1H), 7.57-7.54 (m, 2H), 7.47 (s, 1H), 7.29 (d, ] = 6.4 Hz, 1H), 7.07-
6.98 (m, 4H), 5.09 (s, 2H), 4.68 (t, ] = 6.5 Hz, 1H), 4.38-4.33 (m, 1H), 3.59 (s, 3H), 3.19-3.11
(m, 2H), 3.02-2.93 (m, 3H), 1.32 (s, 9H); BC-NMR (125 MHz, CDsOD): d 173.9, 173.1,
171.2, 158.6, 156.1, 140.2, 138.5, 136.9, 135.8, 1304, 126.2, 123.4, 121.1, 118.5, 110.9, 109.7,
93.9,79.4, 54.5, 51.7, 48.2, 48.1, 41.4, 38.9, 37.6, 30.0, 27.4, 22.3, 19.5; HRMS (ESI-TOF): m/z
rity: 87.7%.

Boc-Trp-His[1-(2-iodobenzyl)-5-iodo]-OMe (90): Yield: 76%; 'H-NMR (500 MHz,
CDsOD): 5 7.84 (d, ] =8.0 Hz, 1H), 7.77 (s, 1H), 7.56 (d, ] = 8.0 Hz, 1H), 7.29-7.24 (m, 2H),
7.06-7.04 (m, 2H), 6.97 (t, ] =7.5Hz, 2H), 6.40 (d, ] =7.5 Hz, 1H), 5.06 (s, 2H), 4.72-7.69 (m,
1H), 4.39-4.37 (m, 1H), 3.63 (d, ] =11 Hz, 3H), 3.20 (dd, ] =5.0, 9.5 Hz, 1H), 3.04-2.93 (m,



3H), 1.38-1.26 (m, 9H); C-NMR (125 MHz, CDsOD): ® 173.0, 171.3, 163.4, 156.1, 141.8,
140.5, 139.5, 138.2, 136.7, 129.5, 128.7, 127.6, 121.0, 118.5, 110.9, 109.7, 96.5, 79.3, 73.4, 56.4,
55.5, 52.3, 51.7, 41.4, 35.7, 30.3, 29.5, 28.1, 27.4, 26.9, 22.3; HRMS (ESI-TOF): m/z (M + H)*
Trp-His[1-(4-tert-butylbenzyl)-5-iodo]-OMe (10b): Yield: 98%; 'H-NMR (500 MHz,
CDsOD): 6 9.16 (s, 1H), 7.64 (d, ] =8.0 Hz, 1H), 7.49 (d, ] =7.5 Hz, 1H), 7.39-7.35 (m, 2H),
7.23-7.19 (m, 2H), 7.13-7.08 (m, 2H), 7.05-7.02 (m, 2H), 5.34 (s, 2H), 4.69 (t, J=7.0 Hz, 1H),
4.59-4.57 (m, 1H), 4.24-4.21 (m, 1H), 3.60 (s, 3H), 3.39-3.31 (m, 2H), 3.27-3.21 (m, 2H),
3.16-3.12 (m, 1H), 1.29-1.23 (m, 9H); *C-NMR (125 MHz, CDsOD): d 169.7, 168.9, 152.0,
137.5, 136.9, 136.8, 134.2, 130.5, 127.6, 127.0, 125.9, 124.5, 124.2, 121.6, 121.5, 118.9, 117.8,
117.5, 111.4, 111.3, 106.7, 106.4, 79.7, 53.7, 53.6, 52.2, 51.5, 50.8, 41.5, 35.9, 34.8, 35.1, 30.3,
found 628.1803; HPLC: tr = 25.5 min, purity: 96.6%.
Trp-His[1-(4-iso-propylbenzyl)-5-iodo]-OMe (10c¢): Yield: 95%; 'H-NMR (500 MHz,
CDsOD): 6 9.14 (s, 1H), 7.63 (d, ] = 8.0 Hz, 1H), 7.36 (d, ] = 8.5 Hz, 1H), 7.22-7.19 (m, 5H),
711 (t, J=7.5Hz, 1H), 7.02 (t, ] =7.0 Hz, 1H), 5.35 (s, 2H), 4.70 (t, ] =7.5 Hz, 1H), 4.22 (dd,
J=6.5,1.5 Hz, 1H), 3.61 (s, 3H), 3.38-3.32 (m, 1H), 3.26-3.19 (m, 2H), 3.16-3.11 (m, 1H),
1.17 (d, ] =7.5 Hz, 6H); 3C-NMR (125 MHz, CDsOD): 5 169.7, 168.9, 149.8, 137.6, 136.9,
1344, 130.9, 127.9, 126.9, 1244, 121.5, 118.9, 117.8, 115.5, 111.3, 106.4, 794, 71.9, 53.6, 52.1,

Trp-His[1-(3,5-di-tert-butylbenzyl)-5-iodo]-OMe (10d): Yield: 97%; 'H-NMR (500
MHz, CDsOD): 9.19 (s, 1H), 7.63 (d, ] =7.5 Hz, 1H), 7.41 (s, 1H), 7.35 (d, ] =8.0 Hz, 1H),
7.23 (s, 4H), 7.08 (t, ] =7.5 Hz, 1H), 7.00 (t, ] = 7.5 Hz, 1H), 5.35 (s, 2H), 4.69 (t, ] =6.5 Hz,
1H), 4.23 (t, J]=7.0 Hz, 1H), 3.56 (s, 3H), 3.39 (dd, ] =6.5 Hz, 1H), 3.23 (dd, ] =7.5 Hz, 2H),
3.10 (dd, ] = 6.5 Hz, 1H), 1.28 (s, 18H); *C-NMR (125 MHz, CDsOD): d 169.6, 168.9, 151.9,
137.4, 136.9, 134.2, 132.8, 127.1, 124.5, 122.7, 122.5, 121.5, 118.9, 117.8, 111.3, 106.4, 79.7,
54.4, 53.7, 52.1, 51.5, 41.4, 34.5, 34.1, 30.5, 294, 28.1, 27.3, 22.3; HRMS (ESI-TOF): m/z (M
97.6%.

Trp-His[1-(3-trifluoromethylbenzyl)-5-iodo]-OMe (10e): Yield: 92%; 'H-NMR (500
MHz, CDsOD): 9.28 (s, 1H), 7.66-7.61 (m, 4H), 7.58-7.55 (m, 1H), 7.49 (d, ] =7.5 Hz, 1H),
7.36 (d, ] =8.5 Hz, 1H), 7.22 (s, 1H), 7.11-7.08 (m, 1H), 7.02 (t, ] = 7.5 Hz, 1H), 5.52 (s, 2H),
4.72 (t, ] =7 Hz, 1H), 4.23-4.20 (m, 1H), 3.61 (s, 3H), 3.39-3.35 (m, 1H), 3.29-3.2 (m, 2H),
3.12 (dd, ] =6.5, 8.5 Hz); *C-NMR (125 MHz, CDsOD): d 169.7, 168.9, 149.9, 138.0, 136.9,
135.0, 134.7, 131.4, 131.2, 130.9, 129.9, 127.0, 125.3, 124.6, 124.5, 122.9, 121.5, 118.9, 117.8,
115.5, 111.3, 106.4, 79.5, 53.7, 53.1, 52.1, 51.5, 41.5, 29.4, 28.1, 27.3, 22.2; HRMS (ESI-TOF):
purity: 94.5%.

Trp-His[1-(2-trifluoromethylbenzyl)-5-iodo]-OMe (10f): Yield: 95%; 'H-NMR (500
MHz, CDsOD): 8 9.16 (s, 1H), 7.81 (d, ] =7.5 Hz, 1H), 7.68-7.48 (m, 4H), 7.36 (d, J=8.5 Hz,
1H), 7.23 (s, 1H), 7.11 (t, ] =7 Hz, 1H), 7.06-7.01 (m, 1H), 6.85 (d, ] =7.5 Hz, 1H), 5.63 (s,
2H), 4.75 (t, ] = 6.5 Hz, 1H), 4.26-4.23 (m, 1H), 3.62 (s, 3H), 3.40 (dd, ] = 6.5, 8.5 Hz, 1H),
3.27-3.23 (m, 1H), 3.16 (dd, [ =7.0, 8.0 Hz, 1H), 2.88-2.77 (m, 1H); *C-NMR (125 MHz,
CDsOD): 6 169.6, 168.9, 158.5, 138.5, 136.9, 134.7, 133.1, 131.7, 128.9, 128.1, 127.0, 126.5,
1244, 121.5, 118.9, 117.8, 117.5, 111.3, 106.4, 80.0, 53.7, 52.2, 51.5, 50.9, 41.7, 35.8, 29.4,
640.1027, found 640.1048; HPLC: tr = 24.9 min, purity: 96.6%.

Trp-His[1-(4-trifluoromethylbenzyl)-5-iodo]-OMe (10g): Yield: 98%; '"H-NMR (500
MHz, CDsOD): 9.28 (s, 1H), 7.68-7.62 (dd, | =7.5, 11.5 Hz, 4H), 7.42 (d, ] = 8.0 Hz, 2H),
7.36 (d, J]=8.0 Hz, 1H), 7.23-7.22 (m, 1H), 7.10 (t, ] =7.5 Hz, 1H), 7.05-7.00 (m, 1H), 5.53 (s,
2H), 4.74-4.71 (m, 1H), 4.27-4.21 (m, 1H), 3.63 (s, 3H), 3.38 (dd, ] = 6.5, 8.0 Hz, 1H), 3.67-
3.21 (m, 2H), 3.19-3.10 (m, 1H); ¥C-NMR (125 MHz, CDsOD): d 169.7, 168.9, 158.6, 138.1,
136.9, 134.6, 130.6, 128.1, 128.0, 127.0, 125.7, 124.4, 121.5, 118.9, 117.8, 111.3, 106.4, 79.7,



Trp-His[1-(4-nitrobenzyl)-5-iodo]-OMe (10h): Yield: 98%; 'H-NMR (500 MHz,
CDsOD): 8 9.26 (s,1H), 8.19 (d, ] = 8.5 Hz, 2H), 7.67-7.35 (m, 2H), 7.45 (d, ] = 8.5 Hz, 2H),
7.36 (d, ] =8 Hz, 1H), 7.22 (s,1H), 7.11-7.08 (m, 1H), 7.01 (t, ] =7.5 Hz, 1H), 5.57 (s, 2H),
4.73-4.71 (m, 1H), 4.24-4.21 (m, 1H), 3.64 (s, 3H), 3.36 (dd, ] = 6.5, 8.5 Hz, 1H), 3.25-3.19
(m, 2H), 3.13 (dd, | =7, 8 Hz, 1H); 3C-NMR (125 MHz, CDsOD): & 169.7, 168.8, 148.0,
140.9, 138.4, 136.9, 135.0, 128.8, 128.5, 127.0, 124.4, 124.0, 123.8, 121.5, 118.9, 117.8, 111.3,
106.4, 79.6, 53.7, 52.8, 52.2, 51.5, 51.0, 29.4, 28.2, 27.4, 19.5; HRMS (ESI-TOF): m/z (M + H)*

Trp-His[1-(3,4-difluorebenzyl)-5-iodo]-OMe (10i): Yield: 99%; 'H-NMR (500 MHz,
CDsOD): 0 9.23 (s, 1H), 7.62 (d, ] =8.0 Hz, 1H), 7.38-7.35 (m, 2H0, 7.27-7.22 (m, 3H), 7.13-
7.08 (m, 2H), 7.05-6.99 (m, 2H), 5.39 (s, 2H), 4.72 (t, ]=7.0 Hz, 1H), 4.22 (t, ] =7.0 Hz, 1H),
3.62 (s, 3H), 3.43-3.35 (m, 2H), 3.27-3.22 (m, 2H), 3.15-3.09 (m, 1H); *C-NMR (125 MHz,
CDsOD): 6 169.7, 168.9, 151.5, 149.3, 137.9, 136.9, 134.5, 127.0, 124.5, 121.5, 118.9, 117.9,
117.8, 117.2, 111.4, 106.4, 79.6, 53.7, 52.7, 52.2, 51.4, 41.6, 34.0, 29.4, 28.1, 274, 22.1; HRMS
22.7 min, purity: 97.8%.

Trp-His[1-(3,5-difluorebenzyl)-5-iodo]-OMe (10j): Yield: 96%; 'H-NMR (500 MHz,
CDsOD): 6 9.27 (s, 1H), 7.63-7.61 (m, 1H), 7.38-7.35 (m, 2H), 7.27-7.19 (m, 1H), 7.13-7.08
(m, 1H), 7.05-7.00 (m, 2H), 6.96-6.88 (m, 2H), 5.45 (s, 2H), 4.73 (t, ] = 6.5 Hz, 1H), 4.31-
421 (m, 1H), 3.63 (s, 3H), 3.46-3.36 (m, 2H), 3.27-3.23 (m, 2H), 3.14-3.10 (m, 2H);
1BC-NMR (125 MHz, CDsOD): 5 169.6, 168.8, 158.4, 138.2, 136.9, 134.6, 127.0, 124.5, 121.6,
118.9, 117.5, 111.4, 110.8, 106.4, 103.7, 79.8, 53.7, 53.3, 52.7, 52.2,51.5, 29.4, 28.2, 27.3, 26.3,
608.0987; HPLC: tr = 22.3 min, purity: 98.9%.

Trp-His[1-(3-fluorobenzyl)-5-iodo]-OMe (10k): Yield: 97%; 'H-NMR (500 MHz,
CDsOD): 6 8.05-7.99 (m, 2H), 7.72 (s, 1H), 7.49-7.46 (m, 1H), 7.43-7.40 (m, 1H), 7.37-7.29
(m, 2H), 7.16-7.09 (m, 2H), 7.05-7.02 (m, 1H), 6.99-6.97 (m, 1H), 5.32 (s, 2H), 4.72-4.69 (m,
1H), 3.79-3.73 (m, 1H), 3.60 (s, 3H), 3.42-3.35 (m, 1H), 3.22-3.05 (m, 3H); ¥*C-NMR (100
MHz, CDsOD): d 170.8, 168.0, 140.9, 136.6, 131.2, 129.9, 124.7, 122.2, 121.3, 119.1, 118.3,
114.4, 111.3, 110.2, 108.5, 106.6, 85.3, 75.4, 51.9, 41.4, 28.6, 27.4, 22.2; HRMS (ESI) m/z (M

Trp-His[1-(3-chlorobenzyl)-5-iodo]-OMe (101): Yield: 95%; 'H-NMR (500 MHz,
CDsOD): 89.19 (s,1H), 7.62 (d, ] =8 Hz, 1H), 7.58-7.54 (m, 1H), 7.49 (d, ] =8 Hz, 1H), 7.39-
7.34 (m, 4H), 7.18-7.16 (m,1H), 7.14-7.09 (m, 1H), 7.06-7.01 (m, 2H), 5.41 (s, 2H), 4.73-
4.70 (m, 1H), 4.59-4.55 (m, 1H), 3.66 (s, 1H), 3.62 (s, 3H), 3.39-3.35 (m, 1H), 3.24-
3.21 (m, 2H), 3.17-3.09 (m, 1H); BC-NMR (125 MHz, CDsOD): 5 169.8, 168.8, 136.9,
136.1, 130.5, 128.7, 127.6, 127.0, 125.9, 124.4, 121.5, 118.9, 117.7, 117.5, 111.3, 106.4, 53.7,
CasH26CIINsOs 606.0763, found 606.0777; HPLC: tr = 23.6 min, purity: 90.2%.

Trp-His[1-(3-bromobenzyl)-5-iodo]-OMe (10m): Yield: 98%; 'H-NMR (500 MHz,
CDsOD): d 7.67-7.61 (m, 1H), 7.49-7.46 (m, 1H), 7.38-7.35 (m, 2H), 7.23-7.18 (m, 3H),
7.13-7.08 (m, 2H), 7.06-7.00 (m, 2H), 5.38 (s, 2H), 4.72-4.69 (m, 1H), 4.25-4.16 (m, 1H),
3.63 (s, 3H), 3.22-3.17 (m, 4H); ¥C-NMR (125 MHz, CDsOD): d 169.9, 168.8, 158.6, 136.9,
130.7, 127.0, 126.4, 124.2, 121.6, 119.0, 117.5, 1114, 106.7, 78.2, 77.7, 54.5, 52.7, 42.5, 41.4,

Trp-His[1-(3-iodobenzyl)-5-iodo]-OMe (10n): Yield: 96%; 'H-NMR (500 MHz,
CDsOD): 6 9.17 (s,1H), 7.75-7.07 (m, 1H), 7.67-7.61 (m, 2H), 7.59-7.48 (m, 1H), 7.36 (d,
J=7.5Hz, 1H), 7.22-7.16 (m, 2H), 7.13-7.09 (m, 2H), 7.06-6.99 (m, 1H), 5.50-5.31 (m, 2H),
4.72-6.98 (m, 1H), 4.27-4.19 (m, 1H), 3.70-3.67 (m, 1H), 3.62 (s, 3H), 3.42-3.34 (m, 1H),
3.25-3.18 (m, 2H), 3.14-3.09 (m, 1H); *C-NMR (125 MHz, CDsOD): d 169.9, 168.8, 158.6,
138.0, 137.8, 136.6, 136.1, 130.7, 127.0, 124.5, 121.5, 118.9, 117.8, 111.4, 106.4, 94.1, 54.5,



53.7, 52.2, 51.5, 42.5, 41.4, 38.9, 34.0, 27.4, 22.2, 17.43; HRMS (ESI-TOF): m/z (M + H)*

Trp-His[1-(2-iodobenzyl)-5-iodo]-OMe (100): Yield: 97%; 'H-NMR (500 MHz,
CDsOD): d 8.93 (s,1H), 7.94 (d, ] =7.5 Hz, 1H) 7.63 (d, ] = 8.0 Hz, 1H), 7.39-7.35 (m, 2H),
7.23 (s, 1H), 7.12-7.08 (m, 2H), 7.02 (t, ] =7.5 Hz, 1H), 6.88 (d, ] = 7.5 Hz, 1H), 5.36 (s, 2H),
4.74 (t, J= 6.5 Hz, 1H), 4.24 (t, ] = 6.5 Hz, 1H), 3.65 (m, 3H), 3.39 (dd, | = 6.0, 8.5 Hz, 1H),
3.27-3.23 (m, 2H), 3.17-3.13 (m, 1H); 3C-NMR (125 MHz, CDsOD): d 169.7, 168.9, 140.1,
138.1, 136.9, 135.5, 134.6, 130.5, 128.9, 128.9, 127.0, 124.5, 121.5, 118.9, 117.8, 111.3, 106.4,
97.6, 80.0, 58.9, 53.7, 52.3, 51.6, 41.4, 28.2, 27.4, 22.2, 19.2; HRMS (ESI-TOF): m/z (M + H)*

3. NMR Spectra of the Representative Histidine Derivatives and Peptides
3.1."H-NMR Spectra
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Figure S1. N-a-Boc-1-benzyl-5-iodo-L-histidine methyl ester (7a).
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Figure S2. N-a-Boc-1-(4-tert-butylbenzyl)-5-iodo-L-histidine methyl ester (7b).
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Figure S3. N-a-Boc-1-(4-iso-propyl)-5-iodo-L-histidine methyl ester (7c).
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Figure S4. N-a-Boc-1-(3,5-di-tert-butylbenzyl)-5-iodo-L-histidine methyl ester (7d).
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Figure S5. N-a-Boc-1-(2-trifluoromethyl)-5-iodo-L-histidine methyl ester (7f).
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Figure S6. N-a-Boc-1-(4-trifluoromethyl)-5-iodo-L-histidine methyl ester (7g).
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Figure S8. Boc-Trp-His[1-(3,5-di-tert-butylbenzyl)-5-iodo]-OMe (9d).
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Figure S10. Boc-Trp-His[1-(4-nitrobenzyl)-5-iodo]-OMe (9h).
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Figure S11. Boc-Trp-His[1-(3-fluorobenzyl)-5-iodo]-OMe (9k).
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Figure S12. Trp-His[1-(4-tert-butylbenzyl)-5-iodo]-OMe (10b).
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Figure S13. Trp-His[1-(4-iso-propylbenzyl)-5-iodo]-OMe (10c).
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Figure S14. Trp-His[1-(3,5-di-tert-butylbenzyl)-5-iodo]-OMe (10d).
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Figure S15. Trp-His[1-(3-trifluoromethylbenzyl)-5-iodo]-OMe (10e).
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Figure S17. Trp-His[1-(2-iodobenzyl)-5-iodo]-OMe (100).



3.2. BC-NMR Spectra
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Figure S18. N-a-Boc-1-benzyl-5-iodo-L-histidine methyl ester (7a)
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Figure S19. N-a-Boc-1-(4-tert-butylbenzyl)-5-iodo-L-histidine methyl ester (7b).
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Figure S20. N-a-Boc-1-(4-iso-propyl)-5-iodo-L-histidine methyl ester (7c).
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Figure S21. N-a-Boc-1-(3,5-di-tert-butylbenzyl)-5-iodo-L-histidine methyl ester (7d).
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Figure S22. N-a-Boc-1-(2-trifluoromethyl)-5-iodo-L-histidine methyl ester (7f).
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Figure S23. N-a-Boc-1-(4-trifluoromethyl)-5-iodo-L-histidine methyl ester (7g).
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Figure S24. N-a-Boc-1-(3-fluoro)-5-iodo-L-histidine methyl ester (7k).
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Figure S25. Boc-Trp-His[1-(4-iso-propylbenzyl)-5-iodo]-OMe (9c).
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Figure S26. Boc-Trp-His[1-(3,5-di-tert-butylbenzyl)-5-iodo]-OMe (9d).
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Figure S27. Boc-Trp-His[1-(3-trifluoromethylbenzyl)-5-iodo]-OMe (9e).
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Figure S28. Boc-Trp-His[1-(4-nitrobenzyl)-5-iodo]-OMe (9h).
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Figure S29. Boc-Trp-His[1-(3-fluorobenzyl)-5-iodo]-OMe (9k).
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Figure S30. Trp-His[1-(4-tert-butylbenzyl)-5-iodo]-OMe (10b).
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Figure S31. Trp-His[1-(4-iso-propylbenzyl)-5-iodo]-OMe (10c).
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Figure S32. Trp-His[1-(3,5-di-tert-butylbenzyl)-5-iodo]-OMe (10d).
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Figure S33. Trp-His[1-(3-trifluoromethylbenzyl)-5-iodo]-OMe (10e).
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Figure S34. Trp-His[1-(4-nitrobenzyl)-5-iodo]-OMe (10h).
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Figure S35. Trp-His[1-(2-iodobenzyl)-5-iodo]-OMe (100).

4. HRMS Data of Representative Compounds
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Figure S36. N-a-Boc-1-(4-tert-butylbenzyl)-5-iodo-L-histidine methyl ester (7b).
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Figure S37. N-a-Boc-1-(4-iso-propylbenzyl)-5-iodo-L-histidine methyl ester (7c).
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Figure S38. N-a-Boc-1-(3,5-di-tert-butylbenzyl)-5-iodo-L-histidine methyl ester (7d).
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Figure S39. N-a-Boc-1-(3-trifluoromethylbenzyl)-5-iodo-L-histidine methyl ester (7e).
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Figure S40. N-a-Boc-1-(2-trifluoromethylbenzyl)-5-iodo-L-histidine methyl ester (7f).
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Figure S41. N-a-Boc-1-(4-trifluoromethylbenzyl)-5-iodo-L-histidine methyl ester (7g).
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Figure S42. N-a-Boc-1-(3-chlorobenzyl)-5-iodo-L-histidine methyl ester (71).
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Figure S43. N-a-Boc-1-(3-iodobenzyl)-5-iodo-L-histidine methyl ester (7n).
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Figure S44. N-a-Boc-1-(2-iodobenzyl)-5-iodo-L-histidine methyl ester (70).
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Figure 545. Boc-Trp-His(1-benzyl-5-iodo)-OMe (9a).
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Figure S46. Boc-Trp-His[1-(4-tert-butylbenzyl)-5-iodo]-OMe (9b).
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Figure S47. Boc-Trp-His[1-(4-iso-propylbenzyl)-5-iodo]-OMe (9c).
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Figure S48. Boc-Trp-His[1-(3,5-di-tert-butylbenzyl)-5-iodo]-OMe (9d).
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Figure S49. Boc-Trp-His[1-(3-trifluoromethylbenzyl)-5-iodo]-OMe (9e).
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Figure S50. Boc-Trp-His[1-(2-trifluoromethylbenzyl)-5-iodo]-OMe (9f).
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Figure S51. Boc-Trp-His[1-(4-trifluoromethylbenzyl)-5-iodo]-OMe (9g).
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Figure S52. Boc-Trp-His[1-(4-nitrobenzyl)-5-iodo]-OMe (9h).

+ Scan (rt: 0.083-0.713 min) Sub Peak 1 from + TIC Scan
410® | FESI Scan (rt: 0.083-0.713 min, 76 scans) Frag=135.0V KBS-254.d Subtract
o 708.1501
pu
1.5
i
1451337 R 730.1312
bt 1157.1155 23“{‘?65 712404 Y 374.2440
o L i N Eiy
R L T VA VA, O R D S R N O A DO T W T P O L SO T
320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800

L G S PO O TR IR O T
100 120 140 160 180 200 220 240 260 280 300
Counts vs, Mass-to-Charge (m/2)

Figure S53. Boc-Trp-His[1-(3,4-difluorobenzyl)-5-iodo]-OMe (9i).
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Figure S54. Boc-Trp-His[1-(3-fluorobenzyl)-5-iodo]-OMe (9k).
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Figure S55. Boc-Trp-His[1-(3-chlorobenzyl)-5-iodo]-OMe (91).
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Figure S56. Boc-Trp-His[1-(3-iodobenzyl)-5-iodo]-OMe (9n).
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Figure S57. Boc-Trp-His[1-(2-iodobenzyl)-5-iodo]-OMe (90).
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Figure S58. Trp-His(1-benzyl-5-iodo)-OMe (10a).
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Figure S59. Trp-His[1-(4-tert-butylbenzyl)-5-iodo]-OMe (10b).
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Figure S60. Trp-His[1-(4-iso-propylbenzyl)-5-iodo]-OMe (10c).
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Figure S61. Trp-His[1-(3,5-di-tert-butylbenzyl)-5-iodo]-OMe (10d).
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Figure S62. Trp-His[1-(3-trifluoromethylbenzyl)-5-iodo]-OMe (10e).
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Figure S63. Trp-His[1-(2-trifluoromethylbenzyl)-5-iodo]-OMe (10f).
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Figure S64. Trp-His[1-(4-trifluoromethylbenzyl)-5-iodo]-OMe (10g).
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Figure S65. Trp-His[1-(4-nitrobenzyl)-5-iodo]-OMe (10h).
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Figure S66. Trp-His[1-(3,4-difluorobenzyl)-5-iodo]-OMe (10i).
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Figure S67. Trp-His[1-(3,5-difluorobenzyl)-5-iodo]-OMe (10j).
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Figure S68. Trp-His[1-(3-fluorobenzyl)-5-iodo]-OMe (10k).
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Figure S69. Trp-His[1-(3-chlorobenzyl)-5-iodo]-OMe (101).
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Figure S70. Trp-His[1-(3-bromobenzyl)-5-iodo]-OMe (10m).
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Figure S71. Trp-His[1-(3-iodobenzyl)-5-iodo]-OMe (10n).

+ Scan (rt: 0.089-0.484 min) Sub
+ESI Scan (rt: 0.089-0.484 min, 48 scans) Frag=135.0V KBS-275.d Subtract

Peak 1 from + TIC Scan

T oAl T e e Temn Toupile, . el sl sdo S e e e e Tl
360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800

7] 145.1339 i

L L

349.5108

A

482.0685
Lk

698.0135

L R P USROS BORSE PR PR (ISR CM RSN CURSSY e s SSNY SRS SOt SO AR BU IS CA [ O R N B |
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660

Counts vs. Mass-to-Charge (m/z)

Figure S72. Trp-His[1-(2-iodobenzyl)-5-iodo]-OMe (100).

5. HPLC Data of Representative Compounds
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Figure S73. Boc-Trp-His[1-(3,5-di-tert-butylbenzyl)-5-iodo]-OMe (9d).
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Figure S74. Boc-Trp-His[1-(3-trifluoromethylbenzyl)-5-iodo]-OMe (9e).
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Figure S75. Boc-Trp-His[1-(2-trifluoromethylbenzyl)-5-iodo]-OMe (9f).
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Figure S76. Boc-Trp-His[1-(4-trifluoromethylbenzyl)-5-iodo]-OMe (9g).
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Figure S77. Trp-His[1-(4-iso-propylbenzyl)-5-iodo]-OMe (10c).
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Figure S78. Trp-His[1-(3,5-di-tert-butylbenzyl)-5-iodo]-OMe (10d).
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Figure S79. Trp-His[1-(3,4-difluorobenzyl)-5-iodo]-OMe (10i).
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Figure S80. Trp-His[1-(3-iodobenzyl)-5-iodo]-OMe (10n).
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Figure S81. Trp-His[1-(2-iodobenzyl)-5-iodo]-OMe (100).
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