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S1. Experimental details and analytical data for compounds 2, 4, 6, 7 and 8

S1.1 Succinimidyl 2,2-diphenylacetate (2).[- 2]
The synthesis of (2) was carried out as described in the published literature in 88% yield. The *H NMR
data obtained was consistent with the published literature.

S1.2. 4-tert-Butoxybenzylamine (4).]
The synthesis of (4) was carried out as described in the published literature in 72% yield. The 'H NMR
data obtained was consistent with the published literature.

S1.3. (R)-N-(4-tert-Butoxybenzyl-N-(2,2-diphenylacetyl)ornithinamide (6).1*]
The synthesis of (6) was carried out as described in the published literature in 92% yield. The *H NMR
data obtained was consistent with the published literature.

S1.4. N-Benzyloxycarbonyl-N'-tert-butoxycarbonyl-1H-pyrazole-1-carboxamidine (7).15
The synthesis of (7) was carried out as described in the published literature (via the N-
benzyloxycarbonyl-1H-pyrazole-1-carboxamidine intermediate, [ /1) in 41% yield. The 'H NMR data

obtained was consistent with the published literature.

S1.5. (R)-N-(4-tert-Butoxybenzyl)-Ne-tert-butoxycarbonyl-N¢-(2,2-diphenylacetyl)argininamide
(8).181

The synthesis of (8) was carried out as described in the published literature in 81% yield. The *H NMR
data obtained was consistent with the published literature.

S2. Attempted preparation of N®-(2-fluoroethylsulfonyl)BIBP3226

Under an atmosphere of N2, 8 (50.0 mg, 0.079 mmol) was dissolved in dry CH3sCN (4 mL). After
cooling in a salt-ice bath EtsN (50 uL, 0.36 mmol) followed by slow addition of 2-fluoroethylsulfonyl
chloride (10 ul, 0.11 mmol) was added to the mixture. The mixture was stirred for 20 h and allowed to
warm to r.t. The mixture was taken to dryness under high vacuum to give a white solid that was
dissolved in a mixture of dry CH3CN (3 mL) and TFA (0.5 mL) and heated at reflux for 1 - 3 hrs. The
mixture was taken to dryness to give a yellow oil. The crude material was initially separated using a
silica gel plug with n-heptane/EtOAC/CH3OH, the products eluted with a 0/90/10 (n-
heptane/EtOAc/CH30H) mixture of solvents to give a pale yellow oil containing 2 peaks in the HPLC
trace. This material was further purified by preparative HPLC employing an isocratic solvent system
(28/62/10, CH3CN/H20/1% TFA in H2O; n.b. at higher percentages of H>O filter blockages were
encountered presumably caused by precipitation of the compounds) on a Grace Alltima Cig semi-prep

column (10 um, 250 mm x 10 mm ID). Four fractions were collected F1 (14.93 - 16.45 min, 0.8 mg), F2
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(16.45 - 18.18 min, 8.0 mg), F3 (20.07 - 22.21 min, 17.4 mg) and F4 (29.77 - 35.11 min, 3.4 mg,

mixture of compounds).

S2.1. F1, Product #1 (mixture of 2 compounds)
LR-MS (ES): m/z 384.75, 520.72, 656.73, 676.04 [C31H33F3NsO7S]" = [C29H33Ns05S] + CF3COy,
792.68; 'H NMR (CDsCN, 400.13 MHz): (2 compounds) 1.39 - 1.65 (m), 1.69 - 1.79 (m), 2.04 - 2.13
(m), 2.99 (m), 3.06 - 3.31 (m), 3.55 (m), 4.21 (m), 4.34 (m), 5.02 (s), 5.3 (s), 5.36 (br s), 6.70 - 6.77 (M),
8.84 (m), 7.00 - 7.09 (m), 7.16 (m) 7.22 - 7.37(m).

S2.2. F2, Product #2

'H NMR (CDsCN, 400.13 MHz): 1.41 (m, 2H), 1.51 - 1.79 (m, 2H), 2.95 (m, 2H), 3.08 (m, 4H), 4.02
(m, 2H), 4.19 (m, 2H), 4.37 (m, 1H), 5.04 (s, 1H), 6.05 (br s, 1H), 6.73 (AB doublet, 2H), 6.83 (m, 1H),
7.03 (AB doublet, 2H), 7.18 - 7.37 (m, 10H); BC{*H}NMR (CDsCN, 100.61 MHz): & 14.39, 22.66,
26.45, 29.93, 30.35, 39.29, 40.17, 43.00, 44.74, 54.01, 58.34, 116.13, 116.59, 127.91, 127.96, 129.41,
129.47, 129.70, 129.71, 129.74, 131.12, 131.88, 141.05, 141.17, 156.38, 157.08, 158.81, 172.88,
173.59; LR-MS (ES’): m/z 676.04 [C31H33F3N507S]" = [C29H33N505S] + CF3CO2; LR-MS (ES*): m/z
585.98 [C29H33NsOsSNa] ™ .

S2.3. F3: Product #3

IH NMR (CDsCN, 400.13 MHz): 1.48 - 1.83 (m, 2H), 2.04 - 2.15 (m, 2H), 3.62 - 3.73 (m, 4H), 3.84 (m,
2H), 4.18 (m, 2H), 5.00 (s, 1H), 6.71 (AB d, 2H), 7.02 (AB d, 2H), 7.18 - 7.35 (m, 10H); LR-MS (ES):
M/z 676.00 [CaiH33F3NsO7S]" = [CaoH33N505S] + CFsCOz7; LR-MS (ES*): m/z 563.97 [C20H3:Ns0sS]",
585.96 [CasH23NsOsSNa]".

S3. Fluoroalkylsulfonyl compounds

S3.1. Thioactetic acid S-(2-fluoroethyl) ester

0]

F\/\sk

2-Fluoroethyl methanesulfonatel® (7.03 g, 49.45 mmol) and potassium thioacetate (11.63g, 100.8 mmol)
were dissolved in CH3CN (200 mL) and stirred at r.t. for 3 days, the mixture became bright orange over
this time. The mixture was poured into Del H20 (600 mL) and extracted with Et2O (3 x 150 mL). The

combined organic fractions were dried over MgSOy, filtered and taken to dryness. The viscous brown oil
was purified under reduced pressure employing a Kugelrohr apparatus, 70 - 80 °C @ 50 mmHg, giving
2.86 g of a yellow oil. 'H NMR (CDCls, 400.13 MHz): 6 3.18 (dt, J1 = 21.45 Hz, J, = 6.2 Hz, 2H), 4.48
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(dt J1 = 46.93 Hz, J, = 6.2 Hz, 2H); 3C{*H} NMR (CDCls, 100.62 MHz): & 29.56 (d, J; = 21.97 Hz,
CHy), 30.60 (CHs) 81.83 (d, J1 = 170.83 Hz, CHy), 194.95 (CO).

S3.2. Sodium 2-fluoroethylsulfonate

F -
NS0, Nat

Thioacetic acid S-(2-fluoroethyl) ester (2.86 g, 23.41 mmol) was dissolved in glacial AR acetic acid (40
mL). After warming the solution to 60 °C, 30% aqueous H>O> (12 mL) was added dropwise, rapidly
discharging the yellow color from solution, the mixture was heated for a further 3 h after addition. After
cooling to r.t. the mixture was reduced to dryness to give a thick oil, before being dried under high
vacuum overnight. The residue was dissolved in Del H.O (50 mL) before being carefully neutralized
with 1M aqueous Na>COs. The solution was then taken to dryness to give a fine white powder that was
dried under high vacuum overnight. The crude material was used without further purification. *H NMR
(D20 - internal Me2CO reference, 400.13 MHz): 6 3.31 (dt, J1 = 25.3 Hz, J» = 5.4 Hz, 2H), 4.82 (dt, J; =
46.7 Hz, J, = 5.4 Hz, 2H); ¥*C{*H} NMR (D20 - internal Me>CO reference, 100.62 MHz): § 51.92 (d, J
=20.1 Hz) 80.11 (d, J = 164.5 Hz).

S3.3. 2-Fluoroethylsulfonyl chloride

= O
\/\é/
O// ~ClI

Crude sodium 2-fluoroethylsulfonate (3.32 g) was suspended in dry CH.Cl, (100 mL) to which was
carefully added SOCI, (6 mL) and DMF (0.1 mL). The mixture was heated to reflux under a nitrogen
atmosphere for 5 h. The solution was filtered through a pad of oven-dried celite and the eluate taken to

dryness under high vacuum to give a yellow liquid. The crude product was purified by distillation under
reduced pressure using a Kugelrohr apparatus, 120 - 140 °C at 10 - 15 mmHg to give a yellow liquid,
1.98 g. *H NMR (CDCls, 400.13 MHz): & 4.06 (dt, J; = 21.2 Hz, J, = 5.2 Hz, 2H), 4.98 (dt, J; = 46.4
Hz, J2 = 5.2 Hz, 2H); 33C{*H} NMR (CDCls, 100.61 MHz): & 64.88 (d, J = 22.1 Hz, CH>), 76.68 (d, J =
177.9 Hz, CHy); *F{*H} NMR (CD3CN, 376.50 MHz): & -222.58 (s, -CHzF).

S3.4. 3-Fluoropropyl methanesulfonate

Prepared in a similar manner to that described for 2-fluoroethyl methanesulfonate.[®!

F->""0OMS
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A 2-neck fitted with a dropping funnel and nitrogen inlet was charged with 3-fluoropropanol (5.94 g, 76
mmol) and EtsN (11.57 g, 114 mmol) and anhydrous Et,O (150 mL). Methanesulfonyl chloride (13.11
g, 114 mmol) dissolved in Et2O (50 mL) was added to the dropping funnel. The RB flask was cooled in
a salt-ice bath for 30 min before drop-wise addition of the MeSO.CI/Et,O mixture was commenced. A
thick white precipitate rapidly began to form rapidly. After complete addition the mixture was allowed
to warm to r.t. The white precipitate (EtsNHCI) was removed by filtration and was washed with Et2O (2
x 150 mL). The volume of the filtrate was reduced to ~100 mL before being washed quickly with H>O
(3 x 100 mL), dried over anhydrous MgSOs, filtered and taken to dryness to give a place brown liquid.
The crude material was subjected to fractional distillation to remove any residual MeSO-ClI followed by
distillation, pressure/ temperature, of the desired product as a colorless liquid, 4.30 g. *H NMR (CDCls,
400.13 MHz): § 2.13 (m, 2H), 3.02 (s, 3H), 4.36 (t, J =6.11 Hz, 2H), 4.57 (dt, J1 = 46.5 Hz, J2 = 5.7 Hz,
2H).

S3.5. Thioactetic acid S-(3-fluoropropyl) ester

0]
F/\/\S)K

3-Fluoropropyl methanesulfonate (4.30 g, 27.53 mmol) and potassium thioacetate (6.33 g, 55.42 mmol)
were dissolved in CH3CN (150 mL) and stirred at r.t. for 3 days, the mixture became red-brown over
this time. The mixture was poured into Del H2O (600 mL) and extracted with Et2O (3 x 150 mL). The
combined organic fractions were dried over anhydrous MgSQOs, filtered and taken to dryness. The
residue was purified under reduced pressure employing a Kugelrohr apparatus, 85 - 100 °C @ 35
mmHg, giving 2.04g of a pale yellow oil. *H NMR (ds-DMSO, 400.13 MHz): & 1.89 (ttd, J1 = 5.90 Hz,
J1=7.28 Hz, J3 = 1.4 Hz, 2H), 2.33 (s, 3H), 2.91 (t, J1 = 7.28 Hz, 2H), 4.46 (dt, J1 = 47.4 Hz, J, = 5.90
Hz); 33C{*H} NMR (ds-DMSO, 100.62 MHz): & 24.41 (d, J = 5.85 Hz, CH>), 30.00 (d, J = 91.81 Hz,
CH.), 30.49 (CHs), 82.38 (d, J = 162.74 Hz, CH), 195.09 (CO).

S3.6. Sodium 3-fluoropropylsulfonate

F/\/\SO3- Na+

Thioacetic acid S-(3-fluoropropyl) ester (2.04 g, 14.98 mmol) was dissolved in glacial AR acetic acid
(40 mL). After warming the solution to 60 °C, 30% aqueous H20> (7.5 mL) was added dropwise, rapidly
discharging the yellow color from solution, the mixture was heated for a further 3 h after addition. After
cooling to r.t. the mixture was reduced to dryness to give a thick oil, before being dried under high

vacuum overnight. The residue was dissolved in Del H.O (50 mL) before being carefully neutralized
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with 1M aqueous Na>COs. The solution was then taken to dryness to give a fine white powder that was
dried under high vacuum overnight. The crude material was used without further purification. *H NMR
(D20 - internal Me,CO reference, 400.13 MHz): & 2.13 (m, 2H), 3.03 (m, 2H), 4.61 (dt, J1 = 46.9 Hz, J;
= 5.95 Hz); BC{*H} NMR (D20 - internal Me>CO reference, 100.62 MHz): § 26.11 (d, J = 20.1 Hz,
CHa), 47.76 (d, J = 5.92 Hz, CH5), 83.85 (d, J = 160.2 Hz, CH,).

S3.7. 3-Fluoropropylsulfonyl chloride

>
d/é ~ClI

Crude sodium 3-fluoropropylsulfonate, from the previous reaction, (2.6 g) was suspended in dry CHCl>
(100 mL) to which was carefully added SOCI> (6 mL) and DMF (0.1 mL). The mixture was heated to
reflux under a nitrogen atmosphere for 5 h. The solution was filtered through a pad of oven-dried celite
and the eluate taken to dryness under high vacuum to give a yellow liquid. The crude product was
purified by distillation under reduced pressure using a Kugelrohr apparatus, 120 - 130 °C at 10 - 12
mmHg to give a pale orange oil, 2.00 g. *H NMR (CDCls, 400.13 MHz): § 2.44 (m, 2H), 3.83 (m, 2H),
4.62 (dt, J1 = 46.7 Hz, J» = 5.5Hz, 2H); 3C{*H} NMR (CDCls, 100.62 MHz): & 25.91 (d, J = 20.50),
61.63 (d, J =3.91), 80.55 (d, J = 169.16); 1°F{*H} NMR (CDsCN, 376.50 MHz): § -222.28 (s, -CH2F).

S4. Preparation of membranes from mouse brain
To test the Y1R affinity of the synthesized ligands, receptor binding assays (described below) were
performed on crude membranes prepared from the brains of Y2R- and Y.R-deficient mice (Y27Y47),
where YR accounts for the majority of remaining Y receptors. Membranes were prepared following
modified membrane extraction protocol published elsewhere (McCrea KE, Herzog H. Radioligand
binding studies. Pharmacological profiles of cloned Y-receptor subtypes. Methods Mol Biol. 2000;
153:231-9). In brief, fresh frozen Y27-Y47- mouse brains were cut into small cubes and homogenized in
ice-cold homogenization buffer (50 mM Tris-HCI, 10 mM NaCl, 5 mM MgClz, 2.5 mM CaCly, pH7.4,
supplemented with 1 mg/mL bacitracin (250,000U; Calbiochem-Novabiochem., La Jolla, CA, USA)
prior to use) on ice with a glass homogenizer (Wheaton, USA) using 30 strokes. Subsequently, the
homogenates were centrifuged at 32,0009 for 15 minutes at 4°C. The resulting pellet was re-suspended
in ice-cold homogenization buffer and re-homogenized using 30 strokes on ice, followed by
centrifugation at 32,000g for 15 minutes at 4°C to obtain the final pellet. The final pellet was re-
suspended in ice-cold homogenization buffer and flash frozen in liquid nitrogen. The protein
concentration of the suspension was determined using Bradford protein assay (Quick Start™ Bradford
Protein Assay, Bio-Rad Laboratories Pty., Ltd., Hercules, CA, USA).
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S4.1. Receptor binding assays

Competition assays were performed on Y27Y4’ mouse brain membrane preparations following
procedures published previously (McCrea KE, Herzog H. Radioligand binding studies. Pharmacological
profiles of cloned Y-receptor subtypes. Methods Mol Biol. 2000; 153:231-9). Briefly, equal volumes (25
uL) of non-radioactive ligands and *2°I-human polypeptide YY (*?°I-hPYY, 2200 Ci/mmol; PerkinElmer
Life Science Products, Boston, MA, USA) were added into each assay. The final concentration of 1%|-
hPYY in the assay was 252 M. The binding of *?°I-hPYY was competed by Y1R ligands of interest at
increasing concentrations ranging from 102 M to 10® M. Non-radioactive human PYY (Auspep,
Parkville, VIC, Australia) at 10® M was used as the non-specific binding control. The reaction was
initiated by the addition of 50 pL of membrane suspension containing 30 pg of protein into the assay
mixture and incubated for 2 hours at r.t. After the incubation, each sample was layered with 200 pL of
pre-cooled (4°C) horse serum and centrifuged at 13,0009 for 4 minutes to separate of bound from free
1251-pYY. The supernatant solution was removed and resultant pellet was harvested and counted for
radioactivity using a y-counter (Wallac 1470 WIZARD® Gamma Counter; PerkinElmer Life Sciences,
Turku, Finland). Finally, the data were analyzed with GraphPad Prism Software to determine the ICso

value.

S5. HPL.C purity analysis
S5.1. 9b 90.03% purity, tr = 18.57 min.

tr Area % Area | Height

1) 18.576 |726430 |[90.03 |88273

2(19.319 |16194 |2.01 2280
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4/21.135 |49683 |6.16 6313

5(21.586 |4660 0.58 572

6| 23.751 | 4648 0.58 570
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S5.2. 9¢ 96.24% purity, tr = 18.73 min.
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S6. NMR spectra
S6.1. 9b 'H NMR
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S6.2. 9b 13C NMR
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S6.4. 9¢ 13C NMR
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S6.6. 9d 13C NMR

[rel]

1.0

0.8

0.6

0.4
|

0.2

:”W L LU || A LJLJ J

I
150 100 50 [ppm]

S7. References
[1] T.S. Scanlan, J.D. Baxter, R.J. Fletterick, R.L. Wagner, P.J. Kushner, J.W. Apriletti, B.L. West, A.K. Shiau, Nuclear

thyroid receptor ligand modeling based on three-dimensional structures

of their ligand-binding domains., Chem. Abstr., WO 9926966 (1999) 131:14490.

[2] S.E. Rokita, Q. Zhou, Recognition-driven alkylation of biopolymers. , Chem. Abstr.,, US 2004072212 (2004)
140:335256.

[3] J. AW. Kruijtzer, L.J.F. Hofmeyer, W. Heerma, C. Versluis, R.M.J. Liskamp, Solid-phase syntheses of peptoids using

Fmoc-protected N-substituted glycines: the synthesis of (retro)peptoids of leu-enkephalin and substance P., Chem. Eur. J. , 4
(1998) 1570 - 1580.

[4] A. Brennauer, Acylguanidines as bioisosteric groups in the argininamide-type neuropeptide Y Y1 and Y2 receptor
antagonists: Synthesis, stability and pharmacological activity, Chemie und Pharmazie, Universitat Regensberg, Regensburg,
2006, pp. 266.

[5] M.D. Dowle, P.D. Howes, J.E. Robinson, N. Trivedi, Process for the preparation of butoxycarbonylimino compounds
and intermediates therefore., Chem. Abstr., 2000, pp. 134:56663.

[6] M.S. Bernatowicz, Y. Wu, G.R. Matsueda, Urethane protected derivatives of 1-guanylpyrazole for the mild and efficient
preparation of guanidines, Tet. Lett. , 34 (1993) 3389 - 3392.

[7] H. Bredereck, F. Effenberger, M. Hajek, Syntheses in the heterocyclic series. V1. Preparation of 1-guanylpyrazole and 2-
(1-pyrazolyl)-I1,3,5-triazine. Syntheses of substituted s-triazines. , Chem. Ber., 98 (1965) 3178 - 3186.

S11



[8] M. Keller, N. Pop, C. Hutzler, A.G. Beck-Sickinger, G. Bernhardt, A. Buschauer, Guanidine—Acylguanidine Bioisosteric

Approach in the Design of Radioligands: Synthesis of a Tritium-Labeled N¢-Propionylargininamide ([*H]-UR-MK114) as a
Highly Potent and Selective Neuropeptide Y Y1 Receptor Antagonist, J. Med. Chem., 51 (2008) 8168 - 8172.

[9] Y. Fulmer-Shealy, C.A. Krauth, R.F. Struck, J.A. Montgomery, 2-Haloethylating agents for cancer chemotherapy. 2-
Haloethyl sulfonates, J. Med. Chem., 26 (1983) 1168 - 1173.

S12



	Supplementary Material
	S2. Attempted preparation of N-(2-fluoroethylsulfonyl)BIBP3226     S2
	S3. Fluoroalkylsulfonyl compounds          S3
	S1. Experimental details and analytical data for compounds 2, 4, 6, 7 and 8
	S2. Attempted preparation of N-(2-fluoroethylsulfonyl)BIBP3226
	S2.1. F1, Product #1 (mixture of 2 compounds)
	S2.2. F2, Product #2
	S2.3. F3: Product #3
	S3. Fluoroalkylsulfonyl compounds
	S3.1. Thioactetic acid S-(2-fluoroethyl) ester
	S3.2. Sodium 2-fluoroethylsulfonate
	S3.5. Thioactetic acid S-(3-fluoropropyl) ester
	S3.6. Sodium 3-fluoropropylsulfonate

