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1. General Information

1.1 Instrument Details

NMR spectra were obtained at room temperature on Varian Vnmrs 600 (600 MHz for 'H), Bruker
Avance Neo 500 (500 MHz for 'H, 126 MHz for *C), or Varian Vnmrs 500 (500 MHz for 'H).
Chemical shifts were measured in parts per million (ppm) relative to TMS (6 = 0.00 ppm) and then
referenced with the solvent peak. Abbreviations used in the NMR data are as follows: s (singlet);
d (doublet); t (triplet); q (quartet); m (multiplet). Biotage® Isolera One was used for silica
purification (column chromatography). Thermo-Nicolet IS-50 was used for the IR analyses. High
resolution mass spectra (HR-MS) were recorded on Agilent 6230 TOF. HPLC-MS spectra were
recorded on Agilent Q-TOF HPLC-MS. Analytical HPLC was carried out on an Agilent 1260
HPLC and mass spectrometry was performed using an Agilent 6230 LC/TOF.

1.2 Reagents and solvents

All the reagents and solvents were purchased from commercial suppliers unless otherwise noted
in Section 2.1. Unless otherwise stated, purchased reagents and synthesized materials were stored
under air. Copper iodide (Cul), 1,2-dimethylethylenediamine (DMEDA), and N,N-
dimethylformamide (DMF) were stored under an atmosphere of dry No.
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2. Synthesis
2.1 Preparation of Non-peptide Substrates and Authentic Standards

Unless stated otherwise, reagents were purchased from commercial sources (as indicated below)
and used as received.

2-12CN (authentic standard for 2-1CN radiocyanation)

o} o 0
-~ tBuXPhos Pd G3
/@/\é;\o(z ZnCN, mo/ HCI OH
—_—
HO THF, H,0 NHBoc o NH,
| 50°C, 36 h HO 50°C,15h Ho
CN CN

A literature procedure was followed, and "TH NMR and *C NMR data matched those reported in
from this procedure.!

HRMS-ESI (positive ion mode): 207.0766 (found), 207.0770 (calculated).

6-12CN (the authentic standard for 6-*1CN radiocyanation)

% H\H/\N/\ NIS HT]/\N/\ DMEDA HT(\N/\
o 25D°8,'\A3 h o 120D°'\é|,:1 h o
1 (S-1) CN (S-2)

Lidocaine (99.6 mg, 0.43 mmol, 1 equiv) was dissolved in dichloromethane (DCM, 17 mL) and
trifluoroacetic acid (TFA, 1 mL). Separately, N-iodosuccinimide (NIS, 96.7 mg, 0.25 mmol, 1
equiv) was dissolved in acetonitrile (1.25 mL) and then added dropwise in the dark. The mixture
was stirred at room temperature for 3 h, and the volatiles were removed under vacuum. The crude
product S-1 was used for the next reaction without further purification.

Crude S-1, copper cyanide (76.1 mg, 0.85 mmol, 2 equiv), 1,2-dimethylethylenediamine (DMEDA,
37.5 mg, 0.43 mmol, 1 equiv), and dimethylformamide (DMF, 3.2 mL) were combined in a 4 mL
vial under N> atmosphere. The solution was stirred at 120 °C for 1 h. The volatiles were removed
under high vacuum. The remaining solid was dissolved in DCM (~10 mL) and then extracted with
1 M aqueous sodium hydroxide (~10 mL). The dichloromethane layer was collected. Additional
dichloromethane (~3 x 10 mL) was added, and extraction was repeated. The dichloromethane
layers were combined and dried over sodium sulfate. The solvent was removed under reduced
pressure, and the crude product was purified by chromatography on silica gel to afford S-2 (6-
12CN) as colorless oil (75 mg, 67% yield).

TH NMR (500 MHz, CD3CN) 6 9.07 (s, 1H), 7.50 (d, J = 7.9 Hz, 1H), 7.24 (d, J = 7.9 Hz, 1H),
3.16 (s, 2H), 2.67 (q, J= 7.1 Hz, 4H), 2.36 (s, 3H), 2.25 (s, 3H), 1.12 (t,J= 7.1 Hz, 6H).

13C NMR (126 MHz, CD3CN) 8 171.60, 143.02, 140.48, 137.36, 131.81, 129.59, 119.00,
111.87, 58.20, 49.48, 19.27, 17.32, 12.75.

HRMS-ESI (positive ion mode): m/z = 260.1756 (found), 260.1757 (calculated).
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S-3 (the precursor for 7-11CN radiocyanation)

o 1. EDC-HCI, HOBt o
DIPEA, DCM O
OMe O\‘\/\NH2 (S-3) OMe

4-Methoxybenzoic acid (380.5 mg, 2.5 mmol, 1 equiv), hydroxybenzotriazole (HOBt, 540 mg, 4.0
mmol, 1.6 equiv), 3-dimethylamino-propyl-ethylcarbodiimide hydrochloride (EDC*HCI 20 mg,
3.75 mmol, 1.5 equiv), and DCM (10 mL) were combined in a 20 mL vial equipped with a stir bar.
Diisopropylethylamine (DIPEA, 1.4 mL) was added, and the reaction mixture was stirred for 1 h.
1-Piperidine ethanamine (357 uL, 2.5 mmol, 1 equiv) was then added, and the resulting solution
was stirred for 36 h. The reaction solution was extracted with 1 M HCI (20 mL). The aqueous layer
containing the protonated product was then neutralized with 1 M NaOH (20 mL) and extracted
with dichloromethane (2 x 20 mL). The organic extracts were combined and dried under vacuum.
The resulting oil was purified by column chromatography (100% dichloromethane -
dichloromethane/MeOH = 90/10%) to afford the product S-3 as a yellow powder (467 mg, 71%
yield).

TH NMR and *C NMR spectral data matched those reported in the literature.?

S-5 (the authentic standard for 7-11CN radiocyanation)

o 1. EDC+HCI, HOBt
oN DIPEA, DCM G o
(3 "
oM
e N\/\NHZ

(S-4) (S-5)

S-4 (177.2 mg, 1 mmol, 1 equiv), hydroxybenzotriazole (HOBt, 216.2 mg, 1.6 mmol, 1.6 equiv),
3-dimethylamino-propyl-ethylcarbodiimide hydrochloride (EDC+HCI, 287.6 mg, 1.5 mmol, 1.5
equiv), and DCM (6 mL) were combined in a 20 mL vial equipped with a stir bar.
Diisopropylethylamine (DIPEA, 0.56 mL) was added, and the reaction mixture was stirred for 1
h. 1-Piperidine ethanamine (143 ulL, 1 mmol, 1 equiv) was then added, and the resulting solution
was stirred for 2 d. The reaction solution was extracted with 1 M HCI (20 mL). The aqueous layer
containing the protonated product was then neutralized with 1 M NaOH (20 mL) and extracted
with dichloromethane (2 x 20 mL). The organic extracts were combined and dried under vacuum.
The resulting sticky solid was purified by column chromatography (100% dichloromethane =
dichloromethane/MeOH = 90/10%) to afford the product S-5 as a yellow powder (158 mg, 56%
yield).

TH NMR (600 MHz, CD3CN) 6 8.07 (s, 1H), 8.04 (d, J=9.0 Hz, 1H), 7.17 (d, J = 9.0 Hz, 1H),
3.97 (s, 3H), 3.44 (app. q, J = 6.1 Hz, 2H), 2.52 (t, /= 6.3 Hz, 2H), 2.47 (m, 4H), 1.57 (m, 4H),
1.44 (m, 2H).

13C NMR (126 MHz, CD3CN) 8 165.53, 164.10, 134.65, 133.90, 128.59, 116.83, 112.70,
102.06, 58.34, 57.45, 55.09, 37.60, 26.53, 24.94.

HRMS-ESI (positive ion mode): 288.1778 (found), 288.1707 (calculated).
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S-7 (the authentic standard for 8-11CN radiocyanation)

MeOzs MeOZS Me028
__NIS,TFA _CUCN, L-proline _
CH3CN/CHzCI2 DMF
25°C,14 h 80°C,39h
NO,
(nimesulide)

Nimesulide (77.1 mg, 0.25 mmol, 1 equiv) was dissolved in dichloromethane (10 mL) and
trifluoroacetic acid (TFA, 1 mL). Separately, N-iodosuccinimide (NIS, 56.2 mg, 0.25 mmol, 1
equiv) was dissolved in acetonitrile (1.25 mL) and then added dropwise. The mixture was stirred
at room temperature for 14 h, and the volatiles were removed under vacuum. The crude product
was dissolved DCM and extracted with a saturated aqueous solution of sodium bicarbonate. The
the DMC layer was collected, and this process was repeated with additional DCM (3 x 5 mL). The
DCM extracts were combined and concentrated under reduced pressure. The product was purified
by column chromatography (ethyl acetate/ hexane: 0% —> 30%) to afford S-6 as a white solid (93
mg, 86% yield).

TH NMR and *C NMR spectral data for S-6 matched those reported in the literature.?
HRMS-ESI (negative ion mode): 432.9474 (found), 432.9367 (calculated).

S-6 (43.4 mg, 0.10 mmol, 1 equiv), copper cyanide (17.9 mg, 0.20 mmol, 2 equiv), L-proline (11.5
mg, 0.10 mmol, 1 equiv), and dimethylformamide (DMF, 0.5 mL) were combined in a 4 mL vial
under N> atmosphere. The solution was stirred at 80 °C for 39 h. The volatiles were removed under
vacuum. The crude product was then purified by column chromatography (ethyl acetate/hexane:
0% = 40%) to afford S-7 as a yellow solid (32 mg, 95% yield).

TH NMR (500 MHz, DMSO-ds) 5 10.31 (s, 1H), 8.16 (dd, J=9.1, 2.6 Hz, 1H), 7.94-7.87
(multiple peaks, 3H), 7.81 (d, /=9.1 Hz, 1H), 7.23 (d, J= 8.9 Hz, 2H), 2.51 (s, 3H).

13C NMR (126 MHz, DMSO-ds) 5 160.28, 144.81, 143.51, 137.57, 135.06, 121.78, 121.41,
119.15, 119.07, 116.57, 106.62, 41.37.

HRMS-ESI (negative ion mode): 332.0421 (found), 332.0347 (calculated).
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S-9 (the precursor for 9-11CN radiocyanation)

”ﬁ o L Sy
K,CO o S
S-7) _ M NaOH

T NMP acetone/water 0

* 85°C, 21h (s-8) 55°C. 3 h (s-9) K(
I'/Y

A modified literature procedure was followed.* S-7 (1.5 g, 5.6 mmol, 1 equiv) and potassium
carbonate (2.3 g, 16.8 mmol, 3 equiv) were weighed into a 20 mL vial and dried under high vacuum
overnight. N-Methyl-2-pyrrolidone (NMP, 10 mL) and 1-bromo-2-methylpropane (1.2 g, 8.4
mmol, 1.5 equiv) were added, and the resulting mixture was stirred at 85 °C for 21 h. The reaction
was monitored by TLC (Rf = 0.75 in 5% methanol in dichloromethane). Water (~20 mL) was
added, resulting in the precipitation of a solid. The solid was collected by filtration, recrystallized
from isopropyl alcohol, and dried under high vacuum overnight to yield S-8 as a white solid (1.4
g, 79% yield).

TH NMR (600 MHz, DMSO-ds) 5 7.92 (d, J = 8.8 Hz, 2H), 7.05 (d, J = 8.8 Hz, 2H), 4.29 (q, J =
7.1 Hz, 2H), 3.83 (d, J = 6.5 Hz, 2H), 2.67 (s, 3H), 2.04 (hept, J= 6.7 Hz, 1H), 1.30 (t,J= 7.1
Hz, 3H), 0.99 (d, /= 6.7 Hz, 6H).

13C NMR (126 MHz, DMSO-ds) 5 169.01, 161.50, 160.27, 128.33, 124.73, 120.09, 115.19,
73.99, 61.08, 27.65, 18.97, 17.25, 14.17.

HRMS-ESI (positive ion mode): m/z = 320.1354 (found), 320.1320 (calculated).

A modified literature procedure was followed.* To a solution of S-8 (1.0 g, 3.1 mmol, 1 equiv) in
water (10 mL) and acetone (25 mL) was added sodium hydroxide (0.30 g, 7.5 mmol, 2.4 equiv).
The reaction mixture was stirred at 55 °C for 3 h. The consumption of S-8 was monitored by TLC.
After the reaction was complete, the mixture was cooled to room temperature, and an aqueous
solution of trifluoroacetic acid (1 mL TFA in 20 mL water) was added, resulting in the precipitation
of the product. The precipitate was collected, washed with water (10 mL), and recrystallized from
ethanol to afford S-9 as a white solid (0.74 g, 82 % yield).

1H NMR (600 MHz, DMSO-ds) 6 13.28 (s, 1H), 7.91 (d, J= 8.8 Hz, 2H), 7.05 (d, /= 8.8 Hz,
2H), 3.82 (d, J = 6.5 Hz, 2H), 2.65 (s, 3H), 2.04 (hept, /= 6.8 Hz, 1H), 0.99 (d, /= 6.7 Hz, 6H).
13C NMR (126 MHz, DMSO-ds) 5 168.68, 163.18, 161.35, 159.74, 128.32, 125.05, 121.76,
115.22, 74.10, 27.80, 19.09, 17.22.

HRMS-ESI (negative ion mode): m/z =290.0850 (found), 290.0856 (calculated).
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S-10 (the authentic standard for 16-*CN radiocyanation)”

| CN
HO .0 — CuCN HO .0 —
J/\e...N »—NH, _DMEDA VN )—NH,
HO N DMF HO N
wa 120°C, 1h wa
)

(s-10

5-lodocytidine (369.1 mg, 1.0 mmol, 1 equiv), copper cyanide (89.6 mg, 1.0 mmol, 1 equiv), 1,2-
dimethylethylenediamine (DMEDA, 44.1 mg, 0.5 mmol, 0.5 equiv), and dimethylformamide
(DMF, 3.0 mL) were combined in a 4 mL vial under N atmosphere. The reaction was stirred at
120 °C for 1 h. The volatiles were removed under high vacuum. The remaining solid was purified
by column chromatography (methanol in dichloromethane: 0 = 10%, triethylamine was added to
equilibrate the silica in the column) to afford S-10 as a yellow solid.

TH NMR (DMSO-dc) 6 8.89 (s, 1H), 7.98 (s, 1H), 7.51 (s, 1H), 5.67 (d, J = 2.3 Hz, 1H), 5.48 (d,
J=4.6 Hz, 1H), 5.31 (t, ] =4.8 Hz, 1H), 4.99 (d, ] = 6.0 Hz, 1H), 3.96 (m, 2H), 3.87 (m, 1H),
3.77 (ml, 1H), 3.59 (m, 1H).

HRMS-ESI (positive ion mode): m/z = 269.0883 (found), 269.0880 (calculated).

*The product contained residue DMEDA and DMF. Although we were unable to remove the
impurities, they did not interfere with the identification of the rHPLC peak as authentic standard.

S-12 (the authentic standard for 17-11CN radiocyanation)

o o CuCN 0

| 1.SOCl, MeOH | NC
on : Wom _DMEDA oo
2. ACZO, NEtg DMF
HO NH HO NHAc 120°C,1h HO NHAc

(8-11) (8-12)

A modified literature procedure was followed.> To a solution of 3-iodotyrosine (750 mg, 2.4 mmol,
1 equiv) in methanol (3 mL), was added thionyl chloride (0.36 mL, 4.9 mmol, 2 equiv). The
reaction mixture was stirred at room temperature for 20 h. The volatiles were removed under
vacuum. The crude product was then dissolved in a mixture of 1,4-dioxane (4 mL) and water (1
mL). To this solution, was added triethylamine (0.34 mL, 2.4 mmol, 1 equiv), followed by acetic
anhydride (0.23 mL, 2.4 mmol, 1 equiv). [Note: adding too much triethylamine will deprotonate
the phenol and produce a side product.] The reaction was stirred for 3.5 h at room temperature.
The volatiles were removed under vacuum, the crude product was dissolved in EtOAc, and
extracted with H>O. The pH of the water layer was slightly basic and was thus adjusted to pH 7 by
adding HCI (1M in H20). The ethyl acetate layer was collected, and the water layer was extracted
with additional ethyl acetate (3 x 20 mL). The combined ethyl acetate extracts were dried over

sodium sulfate and concentrated under vacuum, to afford S-11 as a white solid (835 mg, 94%
yield).

'H NMR (500 MHz, CDsCN) § 7.54 (d, J= 2.1 Hz, 1H), 7.41 (s, 1H), 7.04 (dd, J= 8.2, 2.1 Hz,

1H), 6.81 (d, J = 8.3 Hz, 1H), 6.63 (s, 1H), 4.54 (td, J = 7.9, 5.5 Hz, 1H), 3.64 (s, 3H), 2.97 (dd,
J=14.0, 5.7 Hz, 1H), 2.82 (dd, J = 14.0, 8.1 Hz, 1H), 1.84 (s, 3H).
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13C NMR (126 MHz, CD3CN) § 172.91, 170.90, 155.97, 140.79, 131.56, 131.40, 115.77, 84.10,
54.71, 52.70, 36.72, 22.69.
HRMS-ESI (positive ion mode): m/z = 364.0037 (found), 364.0040 (calculated)

To a solution of S-11 (72.6 mg, 0.2 mmol, 1 equiv) in dimethylformamide (0.6 mL) was added
copper cyanide (26.9 mg, 0.3 mmol, 1.5 equiv) and 1,2-dimethylethylenediamine (DMEDA; 12
pL, 0.15 mmol, 0.75 equiv). The reaction mixture was stirred at 120 °C for 2 h.
Dimethylformamide and DMEDA were removed under vacuum. The crude mixture was then
dissolved in ethyl acetate (~5 mL), and the ethyl acetate layer was extracted with aqueous
bicarbonate buffer (pH 7; sodium bicarbonate + HCI, 10 mL). The ethyl acetate layer was collected,
and the aqueous solution was extracted with additional ethyl acetate (5 x 5 mL). The combined
ethyl acetate extracts were dried over sodium sulfate and concentrated under vacuum, and the
resulting white solid was purified by silica chromatography, yielding S-12 as a white solid (14.6
mg, 28% yield).

TH NMR (500 MHz, CD3CN) 6 8.38 (s, 1H), 7.36 (d, J = 2.3 Hz, 1H), 7.30 (dd, J = 8.5, 2.3 Hz,
1H), 6.92 (d, J=8.5 Hz, 1H), 6.72 (d, /= 7.9 Hz, 1H), 4.60 (td, /= 8.2, 5.5 Hz, 1H), 3.65 (s,
3H), 3.03 (dd, /= 14.1, 5.5 Hz, 1H), 2.86 (dd, J = 14.1, 8.3 Hz, 1H), 1.85 (s, 3H).

13C NMR (126 MHz, CD3CN) § 172.75, 170.93, 159.21, 136.51, 134.83, 130.12, 117.44,
117.09, 100.32, 54.38, 52.78, 36.83, 22.62.

HRMS-ESI (positive ion mode): 263.1031 (found), 263.1026 (calculated).

S-14 (the authentic standard for 19-*'CN radiocyanation)”

0 0 0
noiN L oiN L noiN L
: 2 : 2 : 2

CuCN
NIS DMEDA
| DCM/TFA | DMF |
N N
H H

25°C,2h N | 120°C,1h CN

(S-13) (S-14)

Ac-Trp-NH2 (122.6 mg, 0.5 mmol, 1 equiv) was dissolved in a mixture of dichloromethane (DCM,
17 mL) and trifluoroacetic acid (TFA, 1.7 mL). N-Iodosuccinimide (NIS, 225.0 mg, 1.0 mmol, 1
equiv) was then added slowly to this solution in the dark. The mixture was stirred at room
temperature for 2 h, and the volatiles were removed under vacuum. The crude product S-13 was
used for the next reaction without purification.

Crude S-13, copper cyanide (53.7 mg, 0.6 mmol, 1.2 equiv), 1,2-dimethylethylenediamine
(DMEDA, 26.4 mg, 32 uL, 0.3 mmol, 0.6 equiv), potassium phosphate (212.3 mg, 1 mmol, 2
equiv) and dimethylformamide (DMF, 1.5 mL) were combined in a 4 mL vial under N atmosphere.
The solution was stirred at 120 °C for 1 h. The volatiles were removed under vacuum. The crude
product was dissolved in dichloromethane, this solution was filtered, and the filtrate was
concentrated under vacuum. The resulting solid was purified by preparatory HPLC. The fractions
containing pure product were frozen and lyophilized to afford S-14 as a white solid (22 mg, 16%
yield).
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TH NMR (500 MHz, CD3CN) § 9.86 (s, 1H), 7.68 (d, J = 8.2 Hz, 1H), 7.36 (d, J = 8.4 Hz, 1H),
7.28 (t,J=17.6 Hz, 1H), 7.10 (t, /= 7.7 Hz, 1H), 6.61 (s, 1H), 6.29 (s, 1H), 5.69 (s, 1H), 4.58 (dt,
J=28.0,6.3 Hz, 1H), 3.29 (dd, /= 14.5, 6.0 Hz, 1H), 3.15 (dd, J = 14.5, 6.9 Hz, 1H), 1.77 (s,
3H).

*Due to solubility in CD3CN, '3C NMR spectrum could not be obtained. The compound
decomposed in DMSO-ds.

HRMS-ESI (negative ion mode): m/z = 269.1044 (found), 269.1044 (calculated).

S-16 (the authentic standard for 20-1CN radiocyanation)

o) o) 0
AcHN\;)J\OMe AcHN\;)J\OMe . AcHN:QJ\ONIe
3 NIS 3 DMEDA 3
Qj/ DCM/TFA QI DMF Q\/I(
N 25°C, 2h NN 120 °C, 1 h N"en
(S-15) (S-16)

Ac-Trp-OMe (130.2 mg, 0.5 mmol, 1 equiv) was dissolved in a mixture of dichloromethane (DCM,
17 mL) and trifluoroacetic acid (TFA, 1.7 mL). N-Iodosuccinimide (NIS, 225.0 mg, 1.0 mmol, 1
equiv) was then added slowly to the solution in the dark. The mixture was stirred at room
temperature for 2 h, and the volatiles were removed under vacuum. The crude product S-15 was
used for the next reaction without any purification.

Crude S-15, copper cyanide (53.7 mg, 0.6 mmol, 1.2 equiv), 1,2-dimethylethylenediamine
(DMEDA, 26.4 mg, 32 uL, 0.3 mmol, 0.6 equiv), potassium phosphate (212.3 mg, 1 mmol, 2
equiv) and dimethylformamide (DMF, 1.5 mL) were combined in a 4 mL vial under N atmosphere.
The solution was stirred at 120 °C for 1 h. The crude product was dissolved in dichloromethane,
this solution was filtered, and the filtrate was concentrated under vacuum. The resulting solid was
then purified by preparatory HPLC. The fractions containing pure product frozen and lyophilized
to afford S-16 as a white solid (30 mg, 21% yield).

TH NMR (500 MHz, CD3CN) 6 10.07 (s, 1H), 7.64 (d, J = 8.2 Hz, 1H), 7.45 (d, J = 8.4 Hz, 1H),
7.36 (t,J=17.7 Hz, 1H), 7.19 (t,J=7.5 Hz, 1H), 6.80 (s, 1H), 4.78 (q, /= 6.5 Hz, 1H), 3.64 (s,
3H), 3.35 (m, 2H), 1.87 (s, 3H).

TH NMR (500 MHz, DMSO-de) 5 12.18 (s, 1H), 8.43 (d, /= 7.8 Hz, 1H), 7.66 (d, J = 8.1 Hz,
1H), 7.42 (d, J= 8.3 Hz, 1H), 7.33 (t,J=7.6 Hz, 1H), 7.15 (t, /= 7.5 Hz, 1H), 4.57 (¢, J=7.2
Hz, 1H), 3.56 (s, 3H), 3.26 (m, 2H), 1.81 (s, 3H).

13C NMR (126 MHz, DMSO- ds) 5 171.44, 169.28, 136.86, 125.62, 125.53, 122.33, 120.53,
120.08, 113.95, 112.34, 105.42, 52.60, 52.00, 26.91, 22.31.

HRMS-ESI (positive ion mode): m/z = 286.1186 (found), 286.1184 (calculated).
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2.3 Preparation and Characterization of Peptide Substrates and Authentic Standards

General Solid Phase Peptide Synthesis. All peptides were synthesized using standard Fmoc solid
phase peptide synthesis (SPPS) or microwave-assisted SPPS on a Liberty Blue synthesizer unless
otherwise noted (see details on individual peptides below). Peptides were synthesized on Rink
Amide Protide resin (CEM) or 2-Chlorotritylresin (Chem Impex) and cleaved from resin using
95% trifluoroacetic acid (TFA, Sigma), 2.5% triisopropylsilane (TIPS, Sigma), and 2.5% water
for 4 h. Resin was filtered, the solvent evaporated under nitrogen, and the crude peptides
precipitated from cold ether and pelleted under via centrifugation. Crude peptides were dissolved
in 20% acetonitrile in water, frozen, and lyophilized. Dry, crude peptides were dissolved in water
and purified via preparatory HPLC on a C18 column (Phenomenex) using an Agilent 1260 HPLC
with a 40 mL/min flow rate on a 0-20% acetonitrile gradient in 0.1% aqueous TFA over 20 min
unless otherwise noted. Pure fractions were combined and lyophilized. Peptide purity and identity
were verified by analytical HPLC on an Agilent 1260 HPLC and mass spectrometry on an Agilent
6230 LC/TOF.
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Ac-GYG-NH; was synthesized on Rink Amide Protide resin on 390 umole scale via manual solid
phase synthesis. Each Fmoc-amino acid was coupled to the resin or subsequent amino acid using
Fmoc-AA (350 mg Fmoc-Gly-OH or 538 mg Fmoc-Tyr(OtBu)-OH, 1.17 mmol, 3 equiv), HBTU
(445 mg, 1.17 mmol, 3 equiv), and diisopropylethylamine (DIPEA, 0.41 mL, 2.34 mmol, 6 equiv)
in DMF for 2 h at RT. The resin was washed with DMF, DCM, MeOH, DMF, and DCM. Fmoc-
protected resin or coupled amino acid was deprotected twice in 20% piperidine in DMF with 0.1
M HOBEL for 20 min. The resin was washed again with DMF, DCM, MeOH, DMF, and DCM, and
coupling was repeated until peptide was complete. The resin was capped in 10% acetic anhydride
and 5% diisopropylethylamine in DMF for 30 min before evacuation and washing with DMF,
DCM, MeOH, DMF, and DCM. The peptide was cleaved and purified as described above. Ac-
GYG-NH: (90 mg) was isolated in 96% purity.

'H NMR (500 MHz, DMSO) & 9.84 (d, J = 1.5 Hz, 1H), 8.85 (t,J = 5.9 Hz, 1H), 8.77 — 8.68 (m,
2H), 7.77 (d, J = 17.7 Hz, 2H), 7.71 — 7.65 (m, 2H), 7.34 — 7.27 (m, 2H), 5.05 (ddd, J = 9.3, 7.9,
4.6 Hz, 1H), 4.35 (ddd, J = 19.1, 16.5, 5.9 Hz, 2H), 4.24 (dt, J = 16.7, 5.3 Hz, 2H), 4.01 (s, 4H),
3.59 (dd, J=13.9, 4.6 Hz, 1H), 3.35 (dd, J = 13.9, 9.4 Hz, 1H).

3C NMR (126 MHz, DMSO) $ 171.30, 170.79, 169.71, 169.13, 155.77, 130.07, 127.83, 114.90,
54.50, 42.05, 41.93, 36.50, 22.41.

HRMS Predicted [C15sH20N4O5]H™: 337.1507. Found: 337.1505.
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Ac-GY(3-CN)G-NH; was synthesized via solution phase synthesis. Boc-Tyr(3-CN)-OH (21 mg,
69 umol) was dissolved in DMF (4 mL) and stirred with HBTU (29 mg, 77 umol), and the resulting
solution was added to a solution of glycinamide hydrochloride salt (6 mg, 81 umol) in water (0.5
mL). To this solution was added DIPEA (31 pL, 178 umol), and the reaction mixture was stirred
overnight. The solvent was removed under vacuum, and the resulting oil suspended in 10% MeCN
in water.® The crude suspension was filtered and purified via preparative HPLC as described in the
general solid phase peptide synthesis section above. The product, Boc-Tyr(3-CN)-Gly-NH; (8 mg),
was obtained along with glycinamide and HOBt as minor impurities, and was carried forward
without further purification. This material was dissolved in 50% TFA/DCM (1 mL), the solvent
was removed under vacuum, the peptide was re-dissolved in water (1 mL), and this solution was
frozen and lyophilized. Acetyl glycine (Ac-Gly-OH, 26 mg, 222 pmol) was dissolved in DMF (10
mL) and stirred with N-methylmorpholine (N-MM, 22 pL, 200 umol) and pivaloyl chloride (22
uL, 200 umol) for 3 h at RT. The activated Ac-Gly-OH solution (2 mL) was then added to the dry,
crude Boc-deprotected H-Tyr(3-CN)-Gly-NH> residue as well along with N-MM (11 pL, 100
umol), and the reaction was stirred overnight. Solvent was removed under vacuum to yield a pale
yellow oil that was dissolved in 10% MeCN in water. This material was then purified via HPLC.
Purification was performed on a C8 column using a 0-20% acetonitrile gradient over 20 min with
a flow rate of 2 mL/min. Pure fractions were combined and lyophilized to afford Ac-GY(3-CN)G-
NH:; (5 mg) isolated with >98% purity.

HRMS Predicted [Ci1sH19N5Os]H™: 362.1459. Found: 362.1459.
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Peptide 21 was synthesized on 2-chlorotrityl resin on a 200 pmol scale via automated microwave
peptide synthesis as described above. The peptide was cleaved and purified as described above.
Peptide 21 (79 mg) was isolated in 97% purity.

HRMS Predicted [CssHgsN17013]H": 1226.6430. Found: 1226.6428.

C) C)

HQNYN

Ha HZNYNHZ
NH NH
O (0] (0] O
H H H H H
N N N N N H
Hij\( QLNJ{( A QLNé ALK e,
O] = H H H z H H H z
(0] (0] O (0] (0] ~
0 >
7/
Q 21-Y(3-CN) N
H

Peptide 21-Y(3-CN) was synthesized on 2-chlorotrityl resin on a 500 umol scale via automated
microwave peptide synthesis through the second arginine residue (H-RAGWRAFS). Boc-Leu-
Tyr(3-CN)-OH (10 mg, 24 umol, see synthesis at end of section) was dissolved in DMF (1 mL)
and reacted with diisopropylcarbodiimide (DIC, 4 pL, 26 pmol), and I1-hydroxy-7-
azabenzotriazole (HOAt, 4 mg, 29 pmol) for 15 min in a microcentrifuge tube. To this solution
was added a portion of the peptide-containing resin (73 pmol, H-RAGWRAFS), and the tube was
agitated overnight. The resin was filtered, and washed with DMF (3 times) and DCM (3 times).
Cleavage was performed as described above. The product was purified on a semi-preparative C18
column (10-50% MeCN gradient over 40 min in 0.1% TFA at a flow rate of 4 mL/min). Pure
fractions were combined and lyophilized. Peptide 21-Y(3-CN) (9 mg) was isolated in >98% purity.

NC OH

HRMS Predicted [CsoHgoN1sO13]H™: 1251.6382. Found: 1251.6385.
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HPLC Traces of Purified Peptides.

18 precursor (Ac-GYG-NHz)and cold standard 18-CN:
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21 precursor (LYRAGWRAFS) and cold standard LY(3-CN)RASWRAFS
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3. Iodination General Procedure

Procedure I-A: 50 mmol scale iodination. A 4 mL vial was charged with a stir bar and the
substrate (5 mmol, 1 equiv). Dichloromethane (2.0 mL) and trifluoroacetic acid (TFA; 0.2 mL)
were added. In the dark, a solution of the iodinating reagent (0.25 mL of a 0.2 M solution in
acetonitrile, 1 equiv) was slowly added to the vial. The reaction mixture was stirred at room
temperature for 2-24 h in the dark. The volatiles were removed under a stream of dry N2, then the
resulting crude material was further dried under vacuum for 2 h. The yield of the C(sp?)-H
iodination product was then obtained via 'H NMR spectroscopic analysis of this crude reaction
mixture.

Procedure I-B: 5 mmol scale iodination. A 4 mL vial was charged with a stir bar and the substrate
(50 mmol, 1 equiv). Dichloromethane (0.4 mL) and trifluoroacetic acid (TFA; 40 uL) were added.
In the dark, a solution of iodinating reagent (25 uL of a 0.2 M solution in acetonitrile, 1 equiv) was
slowly added to the vial. The reaction mixture was stirred at room temperature for 2 h in the dark.
The crude reaction solution was transferred to a reactor vial, and the volatiles were removed under
a stream of dry Ny, then the resulting crude material was further dried under vacuum for 2 h.
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4. Radiochemistry General Details

4.1 Radiochemistry Terms!’-8
Activity = the amount of radioactivity. In our research article and Supporting Information, Ci

and mCi are used as units.

Radiochemical conversion (RCC) = % conversion of ['!C]KCN to ['!C]CN-labeled organic
product as determined generally either by radio-TLC or radio-HPLC (as specified)

RCC (by rTLC) = RCC measured by radio-TLC (rTLC). It is defined as the amount of
radioactivity in the higher Rf spot (organic product) relative to the radioactivity of the crude

reaction.
An example with an RCC of 75% is shown below.

1200

Radio TLC | .
1000 | Higher R¢

- 75%

800

600

Counts

400 Lower Ry
25%
200 |

0 50 100 150
Position (mm)

RCC (by rHPLC) = RCC determined by radio-HPLC (rHPLC). It is defined as as the amount of
radioactivity in the target product relative to the total radioactivity in the reaction. However, in this
study, for the reactions for which rTLC analysis was used, we did not integrate HPLC peaks
estimated to be ionic (!!CN-) (gamma peaks eluting before the solvent front with high % organic
mobile phase).
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When rTLC is NOT performed RCC (by rHPLC) = 85%
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Radiochemical yield (RCY) = the yield of ['!C]CN-labeled organic product. There are two
types of RCY (non-isolated and isolated).

Non-isolated RCY = Radiochemical yield for manual reactions. If rTLC is used, non-isolated
RCY is defined as RCC (by rTLC) multiplied by RCC (by rHPLC). If rTLC is not used, non-
isolated RCY is equal to RCC (by rHPLC)

Isolated RCY is calculated after the final product is isolated by preparatory HPLC in a synthesis
module. Decay corrected.

Isolated activity (mcCi
RCy = Lolatedactivity nel) ,
Starting activity (mcCi)
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Starting activity = the maximum activity of ['!C]KCN used in a radiosynthesis. The maximum
activity reading was taken from the radiation detector in the hot cell.

Isolated activity = the activity of purified radiolabeled product.

Decay correction = the calculation used to compare activities of multiple compounds/ aliquots
that are measured at different time points.

1 /2038 Ar
AT=A0><<—) o Ay= —1—
2 1y /2038
)
At = The radioactivity before decay correction (mCi)

Ao = The radioactivity after decay correction (mCi)
T = difference (min) between two time points

Molar activity (Am) = the Activity (Ci) of the radiolabeled product (umol) of compound.

Beam length = Duration of cyclotron irradiation to generate ['!C]COs.

4.2 Generation of [''CJHCN

GE Medical Systems PETtrace cyclotron irradiated the N> + 0.5%'°0; target and produced
['C]CO:z via the ""N(p,a)!'C nuclear reaction. A 16.4 MeV proton irradiation at 60 pA for 10 min
generates ~1690 mCi of [''C]COs». The [''C]CO; was then transferred to and trapped on molecular
sieves in a GE PETtrace Carbon-11 process panel. The molecular sieves were heated at 350 °C to
release [''C]CO,, which was then reduced to [!'C]CH4 over a pre-heated nickel oven at 400 °C
under a mixture of H> and He gases. This gas was then passed through Ascarite and Sicapent
columns to remove residue [!'C]CO: and water, and was then was passed through a pre-heated
platinum oven at 950 °C with ammonia gas to form ~1100 mCi of ['!C]JHCN. The [''CJHCN was
then transferred to a synthesis module for trapping processes.
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5. Manual Radiocyanation Reactions
5.1 Generation of [''C]KCN

In a 4 mL vial, KsPO4 (115 mg) was dissolved in milli-Q water (1.0 mL). The vial was placed in
a GE TRACERIab FXy synthesis module. [''C]JHCN was generated with a 50 s to 1.5 min beam
(see Section 4.2), and then the [''CJHCN gas was bubbled through the K3PO4 solution, resulting
in trapping as [!''C]JKCN (up to 50 mCi).

5.2 General Manual Radiocyanation Setup
See Section 3 (Iodination General Procedure) for the first step of the C—H radiocyanation.

Cul/dmeda stock solution. In a N, atmosphere glove box, a 4 mL vial was charged with Cul (61.9
mg), dmeda (70 uL), and DMF (566 pL). The vial was shaken until the Cul completely dissolved.

Radiocyanation Procedure R-A. After the iodination and drying processes, the crude iodinated
precursor was dissolved in DMF (88 pL) under a nitrogen atmosphere. On the bench top, 25 uL.
of the [''C]KCN solution and 50 uL of the Cul/dmeda stock solution were added, being careful to
maintain a N> atmosphere in the reaction. The reaction was heated at 130 °C for 5 min, and then
allowed to cool to room temperature. Appropriate solvents were added to dissolve any insoluble
compounds before analysis by radio-TLC and radio-HPLC.

Radiocyanation Procedure R-B. After the iodination and drying process, the crude iodinated
precursor was dissolved in DMF (50 puL) under a N> atmosphere. On the bench top, 100 uL of the
[''CJKCN solution and 50 pL of the Cul/dmeda stock solution were added being careful to
maintain a N> atmosphere in the reaction. The reaction was heated at 130 °C for 5 min, and then
allowed to cool to room temperature. Appropriate solvents were added to dissolve any insoluble
compounds before analysis by radio-TLC and radio-HPLC.

Radiocyanation Procedure R-C. After the iodination and drying process, the crude iodinated
precursor was dissolved in DMF (50 uL), to which sodium ascorbate (9.9 mg, 50 umol) was added
under a N, atmosphere. On the bench top, 100 uL of the [''C]JKCN solution and 50 uL of the
Cul/dmeda stock solution were added being careful to maintain a N> atmosphere in the reaction.
The reaction was heated at 130 °C for 5 min, and then allowed to cool to room temperature.

Appropriate solvents were added to dissolve any insoluble compounds before analysis by radio-
TLC and radio-HPLC.
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5.3 Analysis of Manual Radiocyanation Reactions

5.3.1 Radio TLC
AR-2000 TLC Scanner (Eckert & Ziegler) was used to scan TLC plates for RCC analyses.

5.3.2 Analytical HPLC

Column A: Ultremex 5p C18 250 x 4.6 mm 5 micron
P/N = 00G-0048-E0

Column B: Synergi 10p Hydropro-RP 80A 250 x 4.6 mm
P/N =00G-4376-E0

Column C: Luna 5u C8(2) 100 A 250 x 4.6 mm
P/N = 00G-4249-E0

Column D: Luna 5u C8 100 A 100 x 2.00 mm
P/N = 00D-4040-B0

Column E: Luna 5p C5 100 A 150 x 4.6 mm Smicron
P/N = 00F-4043-E0

HPLC Method 1

Flow rate: 1.0 mL/min

UV detection = 220 nm

Solvent A = H,O + 0.5% TFA; Solvent B=MeCN + 0.5% TFA
0-2 min: 5% B (hold)

2-15min: 5 2 95% B

15-16 min: 95% B (hold)

16-16.5 min: 95 2 5% B

16.5-22 min: 5% B (hold)

HPLC Method 2

Flow rate: 1.0 mL/min

UV detection = 254 nm

Solvent A = H,O + 0.5% TFA; Solvent B=MeCN + 0.5% TFA
0-2 min: 5% B (hold)

2-15min: 5 2 95% B

15-16 min: 95% B (hold)

16-16.5 min: 95 2 5% B

16.5-22 min: 5% B (hold)

HPLC Method 3

Flow rate: 1.0 mL/min

UV detection = 254 nm

Solvent A = H,O + 0.5% TFA; Solvent B=MeCN + 0.5% TFA
0-4 min: 5% B (hold)
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4-5min: 5 2> 25% B
5-15 min: 25 2 90% B
15-20 min: 90% B (hold)
20-21 min: 90 2 5% B
21-25 min: 5% B (hold)

HPLC Method 4

Flow rate: 1.0 mL/min
UV detection = 220 nm
Solvent A = H,O + 0.5% TFA; Solvent B=MeCN + 0.5% TFA
0-5 min: 0% B (hold)
5-6min: 0 2 15% B
6-10 min: 15% B (hold)
10-15 min: 15 =2 90% B
15-16 min: 90% B (hold)
16-17 min: 90 2 5% B
17-22 min: 5% B (hold)

HPLC Method 5

Flow rate: 1.0 mL/min

UV detection = 254 nm

Solvent A = H,O + 0.5% TFA; Solvent B=MeCN + 0.5% TFA
0-7 min: 0% B (hold)

7-12 min: 0 = 65% B

12-14 min: 65% B (hold)

14-15 min: 65 2 0% B

15-20 min: 0% B (hold)

HPLC Method 6

Flow rate: 1.0 mL/min

UV detection = 254 nm

Solvent A = H,O + 0.5% TFA; Solvent B=MeCN + 0.5% TFA
0-4 min: 5% B (hold)

4-5min: 5 2 20% B

5-15 min: 20 = 90% B

15-20 min: 90% B (hold)

20-21 min: 90 2 5% B

21-25 min: 5% B (hold)

HPLC Method 7

Flow rate: 1.0 mL/min

UV detection = 280 nm

Solvent A = H,O + 0.5% TFA; Solvent B=MeCN + 0.5% TFA
0-4 min: 5% B (hold)

4-5min: 5 2 20% B

5-8 min: 20% B (hold)
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8-12 min: 20 2 90% B
12-15 min: 90% B (hold)
15-16 min: 90 2 5% B
16-20 min: 5% B (hold)

HPLC Method 8

Flow rate: 1.0 mL/min
UV detection = 280 nm
Solvent A = H,O + 0.5% TFA; Solvent B=MeCN + 0.5% TFA
0-5 min: 5% B (hold)
5-6min: 5 2 15% B
6-10 min: 15% B (hold)
10-15 min: 15 = 90% B
15-16 min: 90% B (hold)
16-17 min: 90 2 5% B
17-22 min: 5% B (hold)

HPLC Method 9

Flow rate: 2.0 mL/min

UV detection = 254 nm

Solvent A = H,O + 0.5% TFA; Solvent B=MeCN + 0.5% TFA
0-3 min: 5% B (hold)

3-10 min: 5 2 60% B

10-12 min: 60 = 95% B

12-15 min: 95% B (hold)

At 15min, 95 2 5% B

15-18 min: 5% B (hold)

5.3.3 Manual Radiocyanation Yields and Analysis Spectra

The presence of the desired products was confirmed by co-injection (the authentic standard and
the crude solution were injected into a radio-HPLC, and both the authentic standard and the desired
product eluted at the same retention time). Due to different injection volumes, different solvents
to dissolve HPLC samples, and different radio-HPLCs used, the retention times of the desired
product in the UV and radio traces may be slightly different. Also, the eluent is detected by the
UV detector first and then by the radio detector (the gamma counter), which affected the retention
times of the UV and radio spectra.
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Radiocyanation and analysis of 1-''CN

Cul, DMEDA

/@H NIS /@/' K3POg, H''CN YIeN
CH,Cl,/MeCN/TFA DMF/H,0
Ph z Rz'r, 24 h Ph 130 °C, 5 min Ph

Iodination conditions: Procedure I-A (24 h). Radiocyanation conditions: Procedure R-A. HPLC
column: Column A. HPLC condition: Method 1. Non-isolated RCY = 68 + 14 %

n RCC [%] RCP [%] RCY [%]
1 62 84 52
2 66 84 55
3 73 82 60
4 82 95 78
5 83 97 80
6 85 100 85
Radio-TLC (Hex:EtOAc = 1:1)
2000
1500
2
5 1000
[&]
500
0 T
0 50 100 150
Position (mm)

HPLC (UV trace): authentic standard 1-2CN

mv

Detector A 220nm

~15.945/

2000
1000~

0

0.0 25 5.0 75 10.0 125 15.0 17.5 20.0

HPLC (radio trace): radiocyanation reaction (crude)

mvV

AD2
300

16.318/

4.003/

200

—

| Haooor
4,
7 17.909 /

0.0 25 5.0 75 10.0 125 15.0 17.5 20.0
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Radiocyanation and analysis of 2-1'CN

o}
H NIS I
OH  cH,cl,
NH; MeCN/TFA
HO RT,2h HO

Cul, DMEDA

K3PO,, H''CN

OH DMF/H,0
NH, 130 °C, 5 min

N'c

HO

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-B. HPLC

column: Column B. HPLC condition: Method 7. Non-isolated RCY =68 + 4 %

HPLC (UV trace): authentic standard 2-12CN

300-
200
100

0+

n RCY [%]
1 65
2 72
3 63
4 70
10.0 ‘ 12‘.5‘

0.0 25 5.0 75

HPLC (radio trace): radiocyanation reaction (crude)

mV

75

50

25

0.0 25 5.0 75

9590

Detector A 280nm

15.0 17.5 20.0
min

AD2
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Radiocyanation and analysis of 3-1'CN

OH Cul, DMEDA .
H NIS I Kk4PO, H'CN CN
CH,Cl,/MeCN/TFA DMF/H,0
RT,2h 130 °C, 5 min

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-A. HPLC
column: Column A. HPLC condition: Method 1. Non-isolated RCY =36 +2 %

n RCC[%] RCP[%]  RCY [%]
1 37 94 35
2 45 88 39
3 36 98 35
Radio-TLC (Hex : EtOAc = 1:1)
10000
8000
2 6000
S 4000
2000
0 _— .
0 50 100 150
Position (mm)
HPLC (UV trace): authentic standard 3-12CN
mV
200 | é Detector A 254nm
150
100
50
ol —
0.0 25 5.0 75 10.0‘ 125 15,0‘ 17‘.5 20.0
HPLC (radio trace): radiocyanation reaction (crude)
mV
N 3 AD2
100 g ‘*g
N |
so- .é‘
0: \’m\-"‘"‘/\\ S | N — -
00 25  so 75 100 125 180 175 200
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Radiocyanation and analysis of 4-1'CN

NIS

H
HZNj;j CH,Cl,/MeCN/TFA

RT,2h

[
Hzr\p/

Cul, DMEDA
K3PO,, H''CN

DMF/H,0

130 °C, 5 min

Hgl\lj@/

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-A. HPLC

column: Column B. HPLC condition: Method 2. Non-isolated RCY =51+ 8 %

n RCY [%]
1 56
2 43
3 59

HPLC (UV trace): authentic standard 4-12CN

mV
2000

1500

1000

500

13.054

Detector A 254nm|

0.0

25

5.0

75

10.0

HPLC (radio trace): radiocyanation reaction (crude)

mV

25

5.0

¥ 5.680

75

[ 8117

10.0

125

13.148

[ 12528

15.0

15.0

175

17.5

20.0

20.0

AD2
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Radiocyanation and analysis of 5-1'CN

Cul, DMEDA

H NIS Il KsPO,, H'CN Y'cN
CH,Cl,/MeCN/TFA DMF/H,0
HzN ““RT.2n HoN 130°C, 5min  HaN
0” "NH 0 "NH 07 "NH

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-A. HPLC
column: Column B. HPLC condition: Method 3. Non-isolated RCY = 68 £+ 5%

n RCC [%] RCP [%] RCY [%]
1 69 93 64
2 73 100 73
3 76 90 68
Radio-TLC (DCM:MeOH = 9:1)
1200
1000
800
‘é 600
o
400
200
0 T —
0 50 100 150
Position (mm)

HPLC (UV trace): authentic standard 5-12CN

1500

Detector A 254nm

12298

1000
500

o
0 5 ' 10 ' 15 20 25
HPLC (radio trace): radiocyanation reaction (crude)
mV
AD2

12.350

100

50

7.512
{ 9.416

min
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Radiocyanation and analysis of 6-''CN

H 9y Cul, DMEDA y
N A~ NIS N ~ K3PO,, H1'CN N o~
N CH,Cl, ON DMF/H,0 YN
H o N veckrmta || o N | 10%5mn e o

RT,2h

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-B. HPLC
column: Column B. HPLC condition: Method 5. Non-isolated RCY = 85 £ 10%

n RCY [%]
1 88
2 95
3 72
4 84
HPLC (UV trace): authentic standard 6-12CN
mV
1000 | ‘5 Detector A 254nm
750
500
250 !
o
0.0 25 5.0 75 ‘10,0‘ 12‘v5 15.0 175 26.0

min

HPLC (radio trace): radiocyanation reaction (crude)

mv

13.877

100
75
50—

25

0.0 25 5.0 75 10.0 125 15.0 17.5 20.0
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Radiocyanation and analysis of 7-1'CN

]

(0]
@ NIS R. |
N H ——— . N
\/\” CH,Cl, H)U
MeCN/TFA OMe

OMe RT.2h

Cul, DMEDA
K3POy, H''CN

DMF/H,0 O\'\/\N

130 °C, 5 min

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-B. HPLC

column: Column B. HPLC condition: Method 6. Non-isolated RCY =67 + 17%

n RCC[%] RCP[%] RCY [%]
1 83 93 77
2 50 93 46
3 80 96 77
Radio-TLC (Hex:EtOAc = 1:1)
8000
6000
% 4000
o
2000
N ——
0 50 100 150
Position (mm)
HPLC (UV trace): authentic standard 7-12CN
mV
2 Detector A 254nm
3000 e
2000
1000
o] kS
0 5 10 15 2’0 ' ' ‘25
HPLC (radio trace): radiocyanation reaction (crude)
mvV
E AD2
|2
75
5.0*»
25
0.0+ — M *g R -
0 5 10 15 20 25

min
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Radiocyanation and analysis of 8-1'CN

MeO,S. Me023 MeO,S.

NH Cul, DMEDA NH
o NIS K3PO4 H'CN o
\[::j\ CH,Cl, \I:::L\ DMFﬁbO \[::]
H MeCN/TFA 130 °C, 5 min 1GN
NO, RT,2h NO,

Iodination conditions: Procedure I-A (24 h). Radiocyanation conditions: Procedure R-B.

HPLC column: Column B. HPLC condition: Method 6. Non-isolated RCY =46 + 6%

n RCC[%]  RCP[%]  RCY [%]
1 66 65 43
2 77 55 42
3 66 78 52
Radio-TLC (DCM:MeOH = 9:1)
12000
10000
8000
% 6000
4000
2000
0 T
0 50 100 150

Position (mm)

HPLC (UV trace): authentic standard 8-2CN

Detector A 254nm

15.584

750

500

250

0 L -

0 5 10 15 20 25
min

HPLC (radio trace): radiocyanation reaction (crude)

0] AD2

15.700

20+

15:323

{ 12798

19935
L14740
£14.740_

20 25
min

°
)
3
>

S34



Radiocyanation and analysis of 9-1'CN

N N Cul, DMEDA \
Ho,c— | b NS lho,e—< || SR HTCN iy o 1eN
AN AR Al A o
MeCN/TFA 130 °C, 5 min
OK( RT,2h OH/ OH/

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-B. HPLC
column: Column C. HPLC condition: Method 1. Non-isolated RCY =53 + 15%

n RCY [%]
1 55
2 39
3 73
4 43
HPLC (UV trace): authentic standard 9-12CN
mV
4000 D%(eclor A 220nm
3000 z
2000
1000
ol
00 25 50 75 10.0 125 15.0 175 200

HPLC (radio trace): radiocyanation reaction (crude)

AD2

19 125/

200

100 E
<
<

0.0 25 5.0 75 10.0 125 15.0 17.5 20.0
min
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Radiocyanation and analysis of 10-1!CN
Cul, DMEDA
S ]

S I NIS ] KsPOy, H''CN S )
@l CH,Cl,/MeCN/TFA @l DMF/H,0 @l
H RT,2h I 130 °C, 5 min TGN

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-A (but at
100 °C). HPLC column: Column A. HPLC condition: Method 2. Non-isolated RCY =51 + 2%

n RCY [%]
1 52
2 52
3 48
HPLC (UV trace): authentic standard 10-'2CN
mv
| % Detector A 254nm
3000 ] }
] |
2000:
1000:
o]
0.0 25 5.0 7.5 10.0 12.5 15‘,0 17‘,5 ZO‘AO

HPLC (radio trace): radiocyanation reaction (crude)

mV

400+ ADZ

3852/
"15.390/

300

200

B 5.359 /

\
1 y8.501/

0.0 25 5.0 7.5 10.0 12,5 15.0 17.5 20.0
min
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Radiocyanation and analysis of 11-''CN

H I
N>j// NIS N>j//
N CH,Cl,/MeCN/TFA N

|
|l| RT,2h H

Cul, DMEDA »

KsPO,, H''CN N CN
DMF/H,0 N

130 °C, 5 min )

H

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-A. HPLC

column: Column A. HPLC condition: Method 1. Non-isolated RCY =43 +7 %

n RCY [%]
1 35
2 44
3 48

HPLC (UV trace): authentic standard 11-12CN

3000

8.803/

DMF

2000
1000

0
0.0 25 5.0 75

10.0

125

HPLC (radio trace): radiocyanation reaction (crude)

mV

150 |

~ 37661

100

50

V83821

0.0 25 5.0 75

15.0

Detector A 220nm

AD2

17.5 20.0
min
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Radiocyanation and analysis of 12-1'CN

) 92
N Y CH,Cl,/MeCN/TFA N )
N RT,2h N
H ’ H
major isomer

NIS

/
N

Cul, DMEDA
KsPO4, H'CN  N'C _/ ;
DMF/H,0 N YNt
130 °C, 5 min N
H
major isomer

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-A. HPLC

column: Column C. HPLC condition: Method 2. Non-isolated RCY =79 + 14 %

HPLC (UV trace): authentic standard 12-12CN and pyrazolo[3,4-b]pyridine-5-carbonitrile

Major Minor
product product
n RCY [%] RCY [%]
1 84 4
2 90 1
3 64 0

11320

Detector A 254nm|

3000 CN
AN
- NC | N
2000 SN “ N
] | N N"H
N
NN
1000 Ig |
ol . o
0.0 v2.5 ‘ 5.0 7.‘5 10 0‘ 125‘ 15.0 17.5‘ 20.0 .
min
HPLC (radio trace): radiocyanation reaction (crude)
mV
’3 AD2
—_ '"IcN "
|
50 <\Q—\(
N
NNy
H
25
0.0 W ,JAA,>_>,,A~4J\')’ \M»‘A"v‘—«4<m\w,._;,,,,A,AM‘.M,"«‘M\_., bt e M e s S ——
0.0 25 5.0 75 10.0 125 15.0 17.5 20.0 .
min
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Radiocyanation and analysis of 13-1'CN

| Cul, DMEDA 1cN
— NIS @ K3PO,, H''CN —
NH NH NH
\_\ 2 CHCLMeCNTFA |\  ° DMF/H,0 \_ /e
RT,2h 130 °C, 5 min

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-A. HPLC

column: Column B. HPLC condition: Method 4. Non-isolated RCY =57 £ 16 %

n RCY [%]
1 38
2 66
3 66

HPLC (UV trace): authentic standard 13-12CN and 2-amino-5-cyanopyridine

Detector A 220nm

6.177

500 NC

CN =
\ | —
| H,N” N
~
©
250 HoN N 3
i
ol
0.0 25 50 75 10.0 125 15.0 175 20.0

HPLC (radio trace): radiocyanation reaction (crude)

mV
AD2

“6.683

5.0

"3.939

25

3.342
=2 05’3 3.478
3765
~ 4380
} 8.435
17.114
.
{ 18.958

I
N

o
o
i
i
g
{
{
]
¢
!
i

0.0 5.0 75 10.0 12.5 15.0 17.5

L
o
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Radiocyanation and analysis of 14-1'CN

ﬁk N CH2CI2 % /g

O MeCN/TFA
RT,2h

Cul, DMEDA
K3PO4 H'CN
DMF/HZO
130 °C, 5 min

N'C

NH
N/go
H

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-B. HPLC

column: Column B. HPLC condition: Method 5. Non-isolated RCY =69 + 11%

n RCY [%]
1 77
2 57
3 73

HPLC (UV trace, top): reaction crude co-injected with authentic standard 14-12CN

HPLC (radio trace, bottom): radiocyanation reaction (crude)

mV

4000 ‘ “ Detector A 254nm
3000 9]
CN
HN |
2000 | ) )\
‘ 107 'N |
I H
1000 |
| \“
|
\\ .
o SNAUN — — S -~
T T T T
0.0 25 5.0 75 10.0 125 15.0 175 20.0
min
mV
25 2 AD2
|~
‘\
20 |
1l
15-]
I
10 - [l
s
oo
5 9 3g
] (R @ ©
A< 8 23
UL o =N
o A VAR & N J — — . — A
. —— — —— . . —
0.0 25 5.0 75 10.0 125 15.0 175 20.0
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Radiocyanation and analysis of 15-1'CN

NH, NH, Cul, DMEDA NH,
H\(kN NIS | N K3PO4, H11CN N11C SN
l CH,Cl, | DMF/H,0 |
N/&O MeCN/TFA N’go 130 °C, 5 min N/go
H RT,2h H H

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-B. HPLC
column: Column B. HPLC condition: Method 5. Non-isolated RCY = 84 + 4%

n RCY [%]
1 87
2 86
3 79

HPLC (UV trace, top): reaction crude co-injected with authentic standard 15-'>CN
HPLC (radio trace, b(v)ttorn): radiocyanation reaction (crude)

2 Detector A 254nm
2000 18
I NH,
I CN
1500 ‘ N~ l
| | [ %\
| 07N
1000+ | H
| |
|
I |
500 | I
| I || \
‘ \ i
| \ / \ Il
0] ‘\/\ N\ ~4 S~— J h ! ~ -
0.0 25 5.0 7.5 10.0 125 15.0 175 20.0
min
mV
'8 AD2
|&
o
I‘
50 |
[
25
| &
® | o
@2 o | ¥ o
&5 2 o |\ > ‘,"_
PN VR . NP2\ S S A R
T
0.0 25 5.0 75 10.0 125 15.0 175 20.0
min

541



Radiocyanation and analysis of 16-''CN

NH, NH;
H l ~N N I\ﬁN
o NS N6
CH20|2
0 OH  MeCN/TFA 0 OH
RT, 2 h
HO OH HO OH

Cul, DMEDA
K3PO,, H'1CN

DMF/H,0
130 °C, 5 min

NH,

N11C SN

\
N/go

\ji/oH
HO OH

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-B. HPLC
column: Column B. HPLC condition: Method 5. Non-isolated RCY =75 £ 11%

n RCY [%]
1 63
2 80
3 81
HPLC (UV trace): authentic standard 16-'2CN
mV
500
250‘-
oﬁ
0:0 ‘ ‘ 2‘.5 T 5:0 R 75 ‘ '10:.0‘ 125

HPLC (radio trace): radiochemistry reaction (crude)

mV
100
75
50

25

3.187
3.349
|/ 5.698

0.0 25 5.0 75 10.0

12.684

125

15.0

15.0

Detectc

17.5

AD2

17.5
min
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Radiocyanation and analysis of 17-1'CN

Cul, DMEDA

Wo/ s 07 | KsPO, HU'CN_ o
HN TFA, DCM/ACN HN DMF/H,0 HN
HO Y room temp., 2h HO Y 130°C,5min  HO e

0 1 (0] 11CN O

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-C. HPLC
column: Column D. HPLC condition: Method 2. Non-isolated RCY =75 £+ 5%

n RCY [%]
1 50
2 41
3 43
HPLC (UV trace): authentic standard 17-12CN
mV
’ = Detector A 254nm
100 e
50
o]
0.0 25 ' 5‘0 ‘ ‘7.5‘ ‘ 10.0 12,5 15.0‘ ‘ 17‘,5 ‘ ‘200

min

HPLC (radio trace): radiocyanation reaction (crude)

mvV
AD2

9.066

754

50

7.897
8.062

25

— 7621

£7.218

10.0 125 15.0 17.5 20.0
min

0.0 25 5.0

bt
o
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Radiocyanation and analysis of 18-1'CN

o H 9 Cul, DMEDA
)LN/\[rN\)kN/\[(NHz NIS K3POy, H'CN
H o ¢ H 3 CH,Cl, DMF/H,0
MeCN/TFA 130 °C, 5 min
RT,2h

-

OH

o
H
N NH
N''C  OH

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-B
column: Column B. HPLC condition: Method 8. Non-isolated RCY =67 + 7%

n RCY [%]
1 66
2 74
3 61

HPLC (UV trace): authentic standard 18-12CN

150

11.508

100

50

HPLC (radio trace): radiocyanation reaction (crude)

mV

20

11577

"3.845

( 4.488
/6.034
[ 8.592

)]

| 7 10531

0.0 25 75 10.0 125

Detector A 280nm

AD2

15.202

15.0 17.5 20.0

. HPLC
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Radiocyanation and analysis of 19-1'CN

0 NIS Q Cul, DMEDA o]
NH - e NH, K3PO,, H''CN NH
Y [ 2 TFA, DCM/ACN AW Iy DMFH,0 ] 2
room temp., 2h ° i HN HN
\[O( p 1 \[( 130 °C, 5 min TIeN \ﬂ/

0 o

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-C. HPLC
column: Column B. HPLC condition: Method 1. Non-isolated RCY =2 + 1%

n RCY [%]
1 2
2 3
3 1
4 3
5 3
HPLC (UV trace): authentic standard 19-12CN
mV
i| N Detector A 220nm|
1500 &
. DMF :
1000
500-|
of
0.0 25 50 75 10,0 125 15.0 175 200

min

HPLC (radio trace): radiocyanation reaction (crude)

mV
AD2

20
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Radiocyanation and analysis of 20-1!CN

(0]

o N Cul, DMEDA o)
o —S, / o~ K4PO,, H''CN o
| TFA, DCM/ACN =
AN~ HN HN PN DMF/H;0 AL

\n/ room temp., 2h

)

130 DC, 5 min 1
5 CN 2)1/

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-C. HPLC
column: Column B. HPLC condition: Method 1. Non-isolated RCY = 10 + 3%

n RCY [%]
1 8
2 9
3 9
4 16
5 11
HPLC (UV trace): authentic standard 20-'2CN
mV
3000 1S Detector A 220nm
DMF
2000 | |
1000~
o]
0.0 25 5‘.0 7.5 10.0 12.5 15.0 17‘.5 26.0

min

HPLC (radio trace): radiocyanation reaction (crude)

mV

500

4127

400
3005
200
100 ]

0 -

0.0 25 5.0

AD2

~12.350

75 10.0 125 15.0 17.5 20.0
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Radiocyanation and analysis of competition study (20-''CN vs 17-11CN)

Q o)
AcHN \)J\o/ AcHN \Ao/

|| (1equiv) | (20-11CN)
N>y 1.1 equiv NIS N"ien RCY=8+1%

H H
2. [Cu], H''CN

+ O o)
AcHN AcHN
C \;)J\O/ C \L)J\O/
H ’ NT'C . (17-1CN)
(1 equiv) not detected
HO HO

Iodination conditions: Procedure I-A (2 h). Radiocyanation conditions: Procedure R-C. HPLC
column: Column E. HPLC condition: Method 9. Non-isolated RCY of 20-"'CN = 8 + 1%

n RCY [%]
1 9
2 8
3 6
4 7
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HPLC (UV trace): authentic standard 20-'2CN

300 1 | = Detector A 254nm
200 |
|
100 |
. i o - -
0.0 2}5 5.0 75 10.0 12‘,5 15‘.0 1745
min
HPLC (UV trace): authentic standard 17-12CN
mV
l S Detector A 254nm
50
\
|
25+
‘ )
o 1§
0.0. o '2:5. o .510 7{5 o '10-0' o .12.,5- o 115‘0. o 175
min
HPLC (radio trace): radiocyanation reaction (crude)
mV
] S AD2
500 1€
40045 [\7
300%
2oo~f |
] 8| o
100 Ra w 2
ol N2 |
0.0 . 25 5.0 715 16.0 125 15.0 17.5
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6. Automated Radiocyanation
6.1 Reaction Setup
6.1.1 Synthesis Module Configuration

Helium Pressure

V2 V3
Helium le1
Fluid Waste
=
s
¢ load
¢ inject Eluent 1
Det.
[ —
Auto Zero
¢ U¥lamp |
up
I down | ¥10 product
Needle

¥acuum Pump

© Power

c
¢ Lig. M cooling

= Waste
! on/off

Figure 1. GE TRACERIab FXmSynthesis Module Configuration for Automated Radiocyanation

v S

Exhaust

Reactor "
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6.1.2 General Reaction Setup

See Section 3 (Iodination General Procedure) for the first step of the C—H Radiocyanation
(Procedure I-B). C—H iodination was carried out on a 5 pmol scale. The reaction mixture was
immediately transferred to the synthesis module reactor vial and the solvent was removed under
a stream of nitrogen gas. Subsequently, the reactor vial was placed in a vacuum chamber under
high vacuum for 1-2 hrs to remove solvent. The reactor vial with a dry precursor inside was
charged with a solution of milli-Q water (200 pL) and potassium phosphate (2.7 mg, 20 umol, 4
equiv) under air. The reactor vial was then attached to the synthesis module.

In a N, atmosphere glove box, a 4 mL vial was charged with Cul (3.8 mg, 20 pmol), DMEDA (4.4
pL), and DMF (396 pL) to make a Cul stock solution. The vial was shaken until the Cul completely
dissolved. 100 pL of Cul stock solution was transferred to Vial 2 (N2 balloon was used to minimize
air exposure)

In Vial 3, 1 mL of HPLC solution (H2O/MeCN = 50/50 with 0.1% of trifluoroacetic acid; TFA).

["'CJHCN was produced in a cyclotron (10 min beam) and bubbled through the potassium
phosphate solution in the reactor vial for 5 minutes, which trapped as [!!C]JKCN. The Cul stock
solution in Vial 2 was dispensed into the reactor vial. And, the reaction solution was stirred at
130 °C for 5 minutes under Ar atmosphere. The reaction was then cooled down to 70 °C, and the
HPLC buffer was dispensed from Vial 3. The crude reaction mixture was then either sent to the
preparatory-HPLC for purification or removed from the hot cell to be analyzed by an analytical
HPLC.
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6.2 Ac-GYG-NH;"

o o o o} % g O
A H\)LN NH, P N NH, N N NH,
; . Cul, DMEDA N ~ON
Hﬁo( : H/\g/ NS H/\g : NA!I kPO, HIICN H/\[C])/ 3 H/\g
3 TFA, DCM/ACN >>: DMF/H,0
room temp., 2h 130 °C, 5 min
OH I” o N'C  OH

*The second step was automated in a synthesis module in a hot cell.

Molar
Acitivity
n RCC [%] RCY [%] [Ci/umol]
1 46 29 1.1
2 27 16 1.2
3 47 NA NA
4 32 NA NA
5 27 NA NA
RCC=36+9%
NA = not isolated
Column Eluent

Analytical Synergi 10p Hydropro-RP 80A 250 x 4.6 mm | Method 8 (Section 5.4.2)
P/N = 00G-4376-E0

Preparatory | Synergi 10u Hydro-RP 80A 90% H>O + 0.1% TFA
LC Column 250 x 10 mm 10% MeCN + 0.1% TFA
P/N = 00G-4376-N0O Isocratic method
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Analytical HPLC (UV trace): authentic standard

mV
1 -4 Detector A 280nm
150~ 8
100~
50—
O_
——— T ————————
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
Analytical HPLC (radio trace): authentic standard
mV
1 “’I,:’ E AD2
_ ® -
300
I I I | T | | |
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
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Prep-HPLC

[ /26/2 A-GY(3edG-MHe V423

| Product: 11C, Process Noclceptm Batch No.: 012622triPEP, Operator: Admin, Start of Synthesns 26/01/2022 15 10: 50 Page 111
10000" NeARNER G e “f o HPLCGammaDetectorlcps

Time / min

S53



6.3 LYRAGWRAFS"

®

@
HoN__NH, HoN N
Y Y

Hy
NH NH
Ji¢ o Ji¢ Ho o
HN - N/Y ~ N N e
:H E I H & L
OH

I _
I
N OH
N

(0]

KaPO,, H''CN

NIS

_—
TFA, DCM/ACN

room temp., 2h

Cul, DMEDA

DMF/H,0
130 °C, 5 min

*The second step was automated in a synthesis module in a hot cell.

HPLC column: Column B (Section 5.4.2).
HPLC condition: Flow rate: 1.0 mL/min
UV detection = 280 nm

Solvent A = H,O + 0.5% TFA; Solvent B=MeCN + 0.5% TFA

0-4 min: 5% B (hold)
4-5min: 5 2 20% B
5-25 min: 20 2 27% B
25-27 min: 27 =2 90% B

27-31 min: 90% B (hold)

31-32 min: 90 2 5% B
32-36 min: 5% B (hold)

n RCC [%]
1 17
2 20
3 13

RCC=17+3%

S54




Analytical HPLC (radio trace):

AD2

Peptide

X

o
z

ZT

/0S€'62

/89991

I1YLLLL p_

20

10

min
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7. LYRAGWRAFS Analysis

The LYRAGW(3-!'2CN)RAFS standard proved challenging to synthesize, so we established the
structure based on the following experiments.

@ HN_NH, HN_NH, /¢ /6'; JN/YN\)L ny;N\)L ny(@\)koru
Y Y

NH NH
OH N"C
e y y y © Y0 1) NIS, TFA N
HN N\:)k N\:)L /\WN\)\ N\:)L N\:)I\ _— only product observed
o o =

OH 2y K''CN, DMEDA,

\©\ : m : KOH Ks 04, DMF 130°C
3) MS, LC HN__NH, HN__NH,
OH !
H HP| Y e

analysis

NH NH
= sites of potential "' CN incorporation
W o w © e w © ¥ o
N N N N N
HoN \)k N JL N \)k N \)k N \:)J\OH
S H P H P OH i H :
o o ° o] o ° o
OH
o0
OH N

HN HN_NH;
. .

NH NH
1) NIS, TFA
o o o) o] P
H H H H only W iodination detected;
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Scheme 1. A. C—H radiocyanation of LYRAGWRAFS followed by LC-MS analysis. B
Trypsin digestion experiment to determine the labeling residue. C. Cyanation of tryptophan
derivative to determine the selectivity at C-2
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7.1 Confirmation of Radiocyanation of LYRAGWRAFS

The occurrence of the C—H iodination followed by radiocyanation was confirmed by the
following experiment:

Procedure I-B was used for the iodination of the peptide LYRAGWRAFS (See Section 3). The
reaction mixture was transferred to the synthesis module reactor vial and the solvent was
removed under a stream of nitrogen gas. Subsequently, the reactor vial was placed in a vacuum
chamber under high vacuum for 1-2 hrs to remove solvent. The reactor vial with a dry precursor
inside was charged with a solution of milli-Q water (200 pL), potassium phosphate (2.7 mg, 20
umol, 4 equiv), and KCN (10 pg) under air. The reactor vial was then attached to the synthesis
module. The following steps were carried out as described in Section 6.2.2.

By intentionally adding [!2C]KCN, the reaction was able to be analyzed by Agilent Q-TOF
HPLC-MS.

K''CN | Peptide

lodination K12CN 1
Peptide| ——> | Peptide| —> CN

] |

12CN

—> LC-MS
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LC-MS Spectrum of the reaction crude
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7.2 Comparison with LY(2-CN)RAGWRAFS authentic standard

The LY(2-">CN)RAGWRAFS authentic standard did not match with the main radio peak. Based
on this co-inject analysis, our product was not LY (2-''CN)RAGWRAFS.

HPLC (UV trace): co-inject with authentic standard LY(2-'!CN)RAGWRAFS

Detector A 280nm
50
LY(2-'"CN)RAGWRAFS
25
O_ \M
————— T T T T T ]
0 5 10 15 20 25 30 35
min
HPLC (radio trace): radiocyanation reaction (crude)
2 AD2
~
™
150
100+
Product
50~ \
7 S S o
| N [(e] © ©
i ”SE 3 S 2
0 A A
—— | | |
0 5 10 15 20 25 30 35
min
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7.3 Identifying the labeled residue

The tyrosine, tryptophan, and phenylalanine residue could be iodinated under the electrophilic
aromatic iodination condition. To identify which amino acid residue underwent the reaction, the
following experiment was performed.

Iodination of the peptide = cutting the peptide into three fragments = LC-MS analysis

Procedure I-B was used for the iodination of the peptide LYRAGWRAFS on a 5 umol scale.
After the reaction completed, 186 uL of the crude solution was transferred to a clean 4-mL vial.
The voltiles were removed under a stream of nitrogen and then under high vacuum. To this vial,
50 mM Tris-HCI was added until the crude product (solid) fully dissolved (~ 0.9mL). Then, 80
pL of Gibco™ Trypsin-EDTA (0.25%) was added to this vial and stirred at 37 °C overnight. The
proteolysis reaction was quenched by addition of trifluoroacetic acid 10 pL. This crude reaction
mixture was injected to Agilent Q-TOF HPLC-MS for analysis without further purification.

LC-MS condition:

Flow rate: 0.4 mL/min

Solvent A = H,O + 0.5% TFA; Solvent B=MeCN + 0.5% TFA
0-1 min: 0% B (hold)

1-5 min: 0 2 10% B

5-10 min: 10 2 15% B

10-20 min: 15 = 50% B

20-25 min: 50% B (hold)

25-30 min: 50 2 0% B
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Result:

LC-MS spectrum

FragmentD Hﬁ NH,

IZ

gJ ”me” ){r‘ I
0

OH

Fragment A Fragment B Fragment C

114,
1.054
14
0.95-
0.9
0.85-
0.8
0.75-
0.7-
0.65-
06
0.55-
0.5
0.45-
0.4
0.35-
0.3
0.25-
0.2
0.15-
0.1

0.0BW
0

x102 |+ TIC Scan 4-51_Trypsin_2.d

lodinated B

T T T

3 4 5 6 7 g

—
[N

w0

10 1

12

Counts(%) vs Acquisition Time (min)

Because the tryptophan residue is iodinated, this residue gets radiocyanated as well.
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TH NMR of S-2 in CD3CN
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13C NMR of S-2 in CD3CN
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IR of S-2
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IR of S-3
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'"H NMR of S-5 in CD;CN
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IR of S-5
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'H NMR of S-7 in DMSO-ds
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13C NMR of S-7 in DMSO-ds
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IR of S-7
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'H NMR of S-8 in DMSO-ds
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13C NMR of S-8 in DMSO-ds
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IR of S-8
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'H NMR of S-9 in DMSO-ds
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13C NMR of S-9 in DMSO-ds
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IR of S-9
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"H NMR of S-10 in DMSO-d;s
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"H NMR of S-11 in CD;CN
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13C NMR of S-11 in CD3CN
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'TH NMR of S-12 in CD3CN
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13C NMR of $-12 in CD;CN
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IR of S-12
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H NMR of S-14 in CD3CN
- [ (| e s s ( |r ‘r
[ | ' f f
J, J JII 'l J’] J||' JI' ./‘l' "i J‘J 'Il
@)
] NH,
HN
HN CN \ﬂ/
(0]
[ |
1 i
| I | | /
HR L | I | IR 1
Tt A A I T T 7 i
3 8358 @ ¥ & 3 38 3
T lo' T d T v T v T "_?‘_"_l 'OIQ T 'ol v T 'ol v T d T v T T T S T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15

S85



'"H NMR of S-16 in CD3CN
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TH NMR of S-16 in DMSO-ds
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13C NMR of S-16 in DMSO-d
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IR of S-16
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'TH NMR of Ac-GYG-NH; in DMSO-ds

GYG-HNMR.10.fid S
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3C NMR of Ac-GYG-NH; in DMSO-ds
GYG-CNMR.12fid

BC NMR (126 MHz, DMSO) 4 171.30, 170.79, 169.71, 169.13, 155.77, 130.07, 127.83, 114.90,
54.50, 42.05, 41.93, 36.50, 22.41.
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