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ADbstract

The ghrelin receptor is a seven-transmembrane (Y f&bkptor known to have an increased
level of expression in human carcinoma and heduré Recent work has focused on the synthesis
of positron emission tomography (PET) probes desigto target and image this receptor for
disease diagnosis and staging. However, these prbhee been restricted to small-molecule
quinalizonones and peptide derivatives of the eadogs ligand ghrelin. We describe the design,
synthesis and biological evaluation of a series 4ofluorobenzoylated growth hormone
secretagogues (GHSs) derived from peptidic (GHRBHPR-2 and GHRP-6) and peptidomimetic
(G-7039, [1-Naf]G-7039 and ipamorelin) families in order to testdtions for the insertion of
fluorine-18 for PET imaging. The peptidomimetic G3B was found to be the most suitable for
®_radiolabelling as its non-radioactive 4-fluorobeylated analogue ([1-NaLys’(4-FB)]G-
7039), had both a high binding affinity @& 69 nM) and promisingn vitro efficacy (EGo = 1.1
nM). Prosthetic group radiolabelling of the preeurscompound [1-N&]G-7039 using N-
succinimidyl-4-{®F]fluorobenzoate {fF]SFB) delivered the PET probe [1-Kals(4-[*%F]-
FB)]G-7039 in an average decay-corrected radiocta&nyield of 48%, a radio-purity 99% and
an average molar activity of > 34 GRqfol. This compound could be investigated as a Piebe

for the detection of diseases that are charactebgeverexpression of the ghrelin receptor.
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1. Introduction

Growth hormone secretagogues (GHSs) are a classompounds thatstimulate the
secretion of growth hormone (GH) by acting on timeefin receptor, also known as the growth
hormone secretagogue receptor type-la (GHS-R1a)ig. receptor is predominantly found in the
hypothalamus and pituitary gland[1] and its seoretccurs through a route disparate from that of
growth hormone-releasing hormone (GHRH)[2]. ThetflBHSs to show GH releasevitro were a
series of Met-enkephalin analogues described byeBoet al in 1980[3]. Further development of
these analogues led to a hexamer that releaseth@iMo in a number of animals[4, 5], including
humans[6]. This peptide was later termed growthruore-releasing peptide-6 (GHRP-6), and a



number of GHSs were subsequently synthesised &r ¢odfind alternatives to recombinant human
GH therapy. These encompassed peptides (e.g. GiHRPagxarelin[8], KP-102 (later designated
GHRP-2)[9]), peptidomimetics (e.g. G-7039[10], [&ING-7039[11] and ipamorelin[12]) and
small-molecules (e.g. L-692,429[13] and MK-0677)14]he amino acid sequences of the peptidic
GHSs and the structures of the peptidomimetic anadllanolecule GHSs are shown in Figure 1.
The endogenous ligand for GHS-R1a is ghrelin, an28-peptide with am-octanoyl group on the
Ser side-chain, which was discovered in 1999[15] ankilsits a multitude of biological activities,

such as the regulation of food intake and glucos&@abolism[16, 17].

H-His-D-Trp-Ala-Trp-D-Phe-Lys-NH, H-Ala-His-D-2-Nal-Ala-Trp-D-Phe-Lys-NH,
GHRP-6 GHRP-1
H-His-D-Trp(2-Me)-Ala-Trp-D-Phe-Lys-NHK H-D-Ala-D-2-Nal-Ala-Trp-D-Phe-Lys-NH
Hexarelin GHRP-2

pamorelin L 692,429 MK-0677

Figure 1. Peptidic, peptidomimetic and small-molecule growtrmone secretagogues. All amino
acids are designated by the standard three-lettéle.cD-2-Nal, D-2-naphthylalanine; Inp,
isonipecotic acid; D-Trp(2-Me); D-2-methyltryptopha



The ghrelin receptor is expressed in a number ofidmumalignancies including prostatic
carcinoma cell lines[18, 19] and tissues[20], breascinoma tumours and cell lines[21], testicular
tumours[22], and malignant ovarian cysts and tus|@3]. In addition, it has an elevated level of
expression in tissues from patients with atherossls[24] and in biopsies from those with chronic
heart failure[25]. The ghrelin receptor thus reprgs a potential target for molecular imaging of
carcinoma and cardiovascular disease. Among thgiimganodalities most commonly utilised in
the clinic, positron emission tomography (PET) comeb a high spatial resolution with high
sensitivity[26]. A number of recent publicationsvkathus described the development of PET
radiotracers for visualising the GHS-R1a recepiodisease[27-30]. For example, Hou and co-
workers synthesized the first picomolar quinazai@mobinder of the ghrelin receptor and
successfully radiolabelled two nanomolar compoundsigh radiochemical purity[30]. In another
study on small-molecule derivativeis, vivo imaging in mice with a'fC]radiotracer revealed a
higher specific uptake in the pancreas comparedher organs[28]. However, these studies[27-30]
and others[31-33] have primarily focused on eitsraall-molecule quinazolinones[27, 28, 30, 31]
or ghrelin-derived compounds[29, 32, 33]. To thestbef our knowledge, a growth hormone
secretagogue-based PET probe has not been reportiate. We reasoned that modification of
peptidic and peptidomimetic GHSs should result idiaically translatable PET agent with high
target specificityjn vivo stability and favourable pharmacokinetic propetti€luorine-18 was our
preferred choice of radioisotope as it is a snmalbcuous unit that can be easily installed in the
absence of a chelator using th&fluorobenzoyl (°F]FB) prosthetic group. This modification can
be initially trialled with 4-{°F]fluorobenzoic acid {fF]JFBA), in order to determine the optimal
location for the*®F-radioisotope without significantly affecting pife/peptidomimetic binding to
the ghrelin receptor.

We describe herein the design, synthesis and baalbgvaluation of 4-fluorobenzoylated
derivatives of GHSs with peptidic (GHRP-1, GHRPr2l &SHRP-6) and peptidomimetic (G-7039,
[1-Nal‘]G-7039 and ipamorelin) structures; the determamaif their 1G, values for the ghrelin
receptor; the identification of the lead peptideNal*, Lys’(4-FB)]G-7039 with nanomolar kg and
ECso values; and the'®F-radiolabelling of its precursor [1-N#B-7039 to furnish the
peptidomimetic growth hormone secretagogue [I:Ng$>(4-[*°F]-FB)]G-7039, which could be
applied to PET imaging of diseasga targeting of the ghrelin receptor.



2. Results and Discussion
2.1 Design strategy for peptidic and peptidomimetic growth hormone secretagogues

Initially, we sought to determine the location fSiF insertion into the peptidic and
peptidomimetic GHSs without significantly affectimgceptor binding affinity. A study of the
literature revealed that Huang and co-workers hegigthed a 3D pharmacophore for GHS activity
using peptidic and non-peptidic compounds withoatusion of the lysine side-chain[34]. This led
to the synthesis of a benzothiazepin compound lithnanomolaiin vitro efficacy for the ghrelin
receptor[34]. In addition, we recently reported laredjn receptor homology model based on
neurotensin and opioid receptors with docking ¢ fheptidomimetic G-7039[35]. The lysine
residue was found to be unimportant for G-7039-G*% binding owing to an unfavourable
interaction energy between its side-chain aminaugrand polar GRY/Arg*®® residues[35]. This
led us to select the lysine side-chainftt-radioisotope insertion in the peptidic (GHRP-HRP-

2 and GHRP-6) and peptidomimetic (G-7039, [14&7039 and ipamorelin) GHSs using the
['®F]FB  prosthetic group via the pre-activated N-succinimidyl-4-{®F]fluorobenzoate
([*®F]SFB)[36]. This modification was first tested bgupling a non-radioactive'§F]FB mimic
((*°F]FBA) to the lysine side-chain of each individuBlHS class using the orthogonal
allyloxycarbonyl (Alloc) protecting group by stamdaFmoc-solid phase peptide synthesis (SPPS).
Any change in binding affinity for the ghrelin rgter (expressed in terms of thes§Cwas
determined experimentally through a competitiveeptor-ligand binding assay. Each parent
growth hormone secretagogue (Figure 1) would beifieddin turn until an I1Gy < 100 nM was

achieved.

2.2 Synthesis and characterisation of peptidic and peptidomi metic growth hormone
secretagogues

The peptidic and peptidomimetic GHSs were syntledsihirough manual or automated
Fmoc-SPPS and purified by reverse-phase (RP)-HRbh@no acids sequences for these GHSs are

shown in the supporting information (Table S1)hadharacterisation data listed in Table 1.



HRMS HRMS % %
Peptide/Peptidomimetic (calculated) (found) Purity  Yield
[M +H]* [M +H]*
Ipamorelin 712.3935 712.3959 >97 19
[Lys>(4-FB)]ipamorelin 834.4103 834.4133 >99 15
[Lys°(AEEA-4-FB)]ipamorelin 979.4842 979.4868 >08 8
[D-2-Thi* Lys’(4-FB)]ipamorelin 840.3667 840.3693 > 08
[Inp*,Lys°(4-FB)]ipamorelin 860.4259 860.4284 > 96 6
[Inp',D-2-Naf', Lys’(4-FB)lipamorelin 910.4416 910.4400 > 08 10
[Inp*,D-2-Thi*,Lys’(4-FB)]ipamorelin 866.3824 866.3850 > 99 13
GHRP-1 955.4943 955.4964 > 99 19
GHRP-2 840.4204 840.4173 > 99 17
[M + Na] [M + Na]
GHRP-6 873.4524 873.4531 >97 14
[Lys®(4-FB)]GHRP-6 1017.4511  1017.4522  >96 7
[M + Na]* [M + Na]*
[Dpr’|GHRP-6 831.4055 831.4070 > 99 3
[Dpr®(4-FB)|GHRP-6 953.4223 953.4237 > 08 14
G-7039 798.4343 798.4339 > 99 7
[Lys°(4-FB)]G-7039 920.4511 920.4529 > 97 6
[1-Nal']G-7039 848.4499 848.4501 >99 23
[1-Nal* Lys’(4-FB)]G-7039 970.4667 970.4693 >96 9

Table 1. HRMS data, purities and yields for synthesisedigep and peptidomimetics. All amino
acids are designated by the standard three-letteée.c4-FB, 4-fluorobenzoyl; AEEA, 2-(2-(2-
aminoethoxy)ethoxy)acetic acid; D-2-Nal, D-2-napfatanine; D-2-Thi, D-2-thienylalanine; Dpr,

2,3-diaminopropionic acid; Inp, isonipecotic aci@haracterisation data reported previously[35].

2.3 Sructure-activity
Secretagogues

relationships of peptidic and peptidomimetic growth hormone

The 1Go values of the peptidic and peptidomimetic GHSs ewdetermined through
receptor-ligand binding assays utilising human embic kidney 293 (HEK293)/ghrelin receptor



cells and 9]ghrelin as the competitive radioligand. In orderascertain whether overexpression
of the receptor in HEK293 cells had been achievied,endogenous ligand ghrelin was assayed
first. An 1Csq value of 7.63 nM was obtained (Figure S1), indiat satisfactory level of receptor
expression and maintaining consistency with preslipteported values[37].

The initial peptidomimetic that was chosen ftf-fluorobenzoylation was the pentapeptide
ipamorelin (H-Aib-His-D-2-Nal-D-Phe-Lys-Nj compound 1, Table 2). This is because it
displayed a nanomolar binding affinity in previousrk using HEK293/ghrelin receptor cells; &

240 nM)[38].

Compound Name [Cso, NM
1 Ipamorelin 483
2 [Lys>(4-FB)lipamorelin 170
3 [Lys°(AEEA-4-FB)Jipamorelin 474
4 [D-2-Thi*,Lys’(4-FB)Jipamorelin 161
5 [Inp*,Lys>(4-FB)lipamorelin 688
6 [Inp!,D-2-Nal’,Lys’(4-FB)Jipamorelin 1920
7 [Inp!,D-2-Thi*, Lys>(4-FB)lipamorelin 1170

Table 2. IC5p values of ipamorelin and a series of derivativesdof. The listed I§ values were
determined in triplicate using HEK293/ghrelin retmepcells. For corresponding displacement

curves, the reader is referred to the supportifaynmation.

Introduction of a fluorobenzoyl moiety into the ilys side-chain caused thesiGralue of

ipamorelin to decrease from 483 nM to 170 nM (commut®2, [Lys’(4-FB)]ipamorelin). This could

be a consequence of the fluorobenzoyl group sthengtg hydrophobic interactions with aromatic
residues (e.g. Phe222 and Phe226) in the non-galaipocket described in the open GHS-R1a
homology model of Pedretti and co-workers[39]. lpaelin also possesses the same three C-
terminal residues as G-7039 (the only differendad®-Phé as opposed to Pheespectively) and
thus the additional fluorobenzene ring could also ibteracting with residues in one of the
hydrophobic sub-pockets (e.g. Phe286) detailed daydtial[35]. Extension of the lysine side-chain
through a short mini-PEG linker (2-(2-(2-aminoetigthoxy)acetic acid, AEEA) prior to 4-
fluorobenzoyl group coupling furnished [LYAEEA-4-FB)lipamorelin, compoun@®. This had a



higher 1Gy value compared to compoudcf. 474 nM for [LyS(AEEA-4-FB)Jipamorelin to 170
nM for [Lys>(4-FB)lipamorelin). This may result from the addital flexibility afforded by the
mini-PEG linker, which could cause a reduction nmportant hydrophobic interactions of the 4-
fluorobenzoyl moiety when compared to the lessilflexcompound®. Replacement of the D-Phe
residue with D-2-thienylalanine (D-2-Thi) was expgetto improve binding affinity. This strategy
was based on a study by Hansen and co-workerspaptile ipamorelin derivatives, where this
alteration caused the EBfLvalue to improve by an order of magnitude[40]. &iinately, this
modification furnished a compound with comparabfénity to the [Lys’(4-FB)Jipamorelin
analogue? with an 1Go=161 nM ([D-2-Thf,Lys’(4-FB)]ipamorelin, compound).

The primary amine at the N-terminus of ipamoreliaswthen exchanged for the secondary
amine isonipecotic acid (Inp) so as to make the sesgbent compound ([Ihjys>(4-
FB)Jipamorelin, compoun8) similar to the peptidomimetic G-7039, known tovéan EGo = 0.18
nM[10]. This led to a rise in the ¥gvalue €f. [Lys’(4-FB)Jipamorelin, 1Go = 170 nM, compound
2 to [Inp',Lys>(4-FB)Jipamorelin, Gy = 688 nM, compoun8).

In order to probe the significance of the D-Phedus in sub-pocket binding, this residue
was replaced with D-2-Nal in [IfpLys’(4-FB)Jipamorelin ) to give [Ing,D-2-Naf',Lys>(4-
FB)Jipamorelin (IGo = 1920 nM, compoun@). This caused an approximately three-fold reductio
in binding affinity for the ghrelin receptor compdrto the parent compoudd This suggests that
D-Phe may be taking part ittr or hydrophobic interactions with Phel19 in TM3[39], playing
the same role as it does in the active tetra-pemitie of ghrelin[42]. The synthesis of compo@nd
([Inp*,D-2-Thi*,Lys°(4-FB)]ipamorelin) and its correspondingsi@alue (1170 nM) could be seen
as an approximately two-fold reduction in bindirfgraty for the ghrelin receptor from switching
D-2-Thi for D-Phe in compoun8 ([Inp*,Lys’(4-FB)]ipamorelin); or an approximately seven-fold
decrease in binding resulting from insertion of amfavourable secondary amine (Inp) into
compound4 ([D-2-Thi*,Lys>(4-FB)Jipamorelin). In summary, the various syniked derivatives of
ipamorelin did not yield the desiredd§of < 100 nM, despite some improvements to itsahitCso
value.

Next, our attention turned to the peptidic GHSs F&HL, GHRP-2 and GHRP-6) due to the
low nanomolarK; values that were obtained for GHRP-2 and GHRP-8 (M and 3.3 nM,
respectively) using HEK293/ghrelin receptor cel@[3The 1G, values of GHRP-1, GHRP-2 and
GHRP-6 are shown in Table 3 (compouBeR), respectively).



Compound Name [ Cs0, NM

8 GHRP-1 181
9 GHRP-2 449
10 GHRP-6 73
11 [Lys®(4-FB)]GHRP-6 384
12 [Dpr’|GHRP-6 397
13 [Dpr®(4-FB)]|GHRP-6 1060

Table 3. ICso values of peptidic GHSs and their derivatives. Tisted 1Go values were determined
in triplicate using HEK293/ghrelin receptor cellBor corresponding displacement curves, the

reader is referred to the supporting information.

It was found that GHRP-6, (H-His-D-Trp-Ala-Trp-D-&hys-NH,) had the strongest
binding to the ghrelin receptor 6= 73 nM, compound0) compared to GHRP-1 (kg= 181 nM,
compoundd) and GHRP-2 (16 = 449 nM, compoun®). This peptide was therefore transformed
into the fluorobenzoylated analogue [P{%FB)|GHRP-6 (IGo = 384 nM, compoundll).
Unfortunately, this alteration was not toleratedthsy ghrelin receptor in spite of prior succeshwit
ipamorelin €f. compoundll, ICso = 384 nM to compoun®, ICsp = 170 nM). One possible
explanation for this is that the lysine residuecdiRP-6 is involved in binding to polar sub-pocket
residues (e.g. Arg199)[39].

Endeavouring to increase affinity for the ghreleceptor, the lysine of GHRP-6 was
replaced with 2,3-diaminopropionic acid (Dpr) torrfish [Dpf|GHRP-6 (IGo = 397 nM,
compoundl2). This increase in I could be a product of the shorter side-chain of @pich
could be decreasing lysine’s charge-transfer iotemas with Arg199 in the polar sub-pocket. This
would also explain the greater loss in bindingraffjyi after the attachment of the 4-fluorobenzoyl
group ([Dpf(4-FB)]GHRP-6, 1G, = 1060 nM, compound3). Not only does the lysine side-chain
appear to play an important role in receptor bigdor GHRP-6 (a result contrary to that obtained
for ipamorelin), but the length of the alkyl chailso appears to be essential. Further derivatisatio
of this class of peptides was not pursued owintpéohigh initial 1Go values of GHRP-1 (181 nM,
compound8) and GHRP-2 (449 nM, compour® and the assumption that the lysine residue in

these peptides was also important for receptoranten.



Finally, two Genentech 5-mers G-7039 (H-Inp-D-2-aP-Nal-Phe-Lys-NH) and [1-
Nal|G-7039 (H-Inp-D-2-Nal-D-2-Nal-1-Nal-Lys-NpJ were investigated as a consequence of their
reported low nanomolan vitro efficacies (EG = 0.18 nM for G-7039[10] and 0.10 nM for [1-
Nal*|G-7039[11], respectively) and our recent compotai study on the docking of G-7039 to
GHS-R1a, which suggested that the lysine residug mea critical for receptor binding[35]. The
parent compounds G-7039 (compourid) and [1-Naf]|G-7039 (compound16) and their

fluorobenzoyl congeners (compouridsand17, respectively) can be viewed in Table 4.

Compound Name | Cso, NM
14 G-7039 5.2
15 [Lys°(4-FB)]G-7039 242
16 [1-Nal*]|G-7039 28

17 [1-Nal’ Lys’(4-FB)]G-7039 69

Table 4. ICso values of Genentech peptidomimetics and theirvdavies. The listed I§; values
were determined in triplicate using HEK293/ghretceptor cells. For corresponding displacement

curves, the reader is referred to the supportifagimation.” Literature data[35].

Attaching G-7039 tgara-fluorobenzoic acid had the effect of increasing tialf-maximal
inhibitory concentration (5.2 nM to 242 nM for [L34-FB)]G-7039, compound5), whilst a
smaller increase in the §gvalue was observed for [1-NEB-7039 (28 nM to 69 nM for [1-
Nal*,Lys’(4-FB)]G-7039, compoundl7). The smaller increase observed for [14&7039
compared to G-7039 indicates that the introductainan additional aromatic functionality
(fluorobenzene) along with the already present I*Nssidue is simply strengthening hydrophobic
sub-pocket binding, whereas for G-7039 this modifan is less favourable; perhaps due to the
reduction of salt-bridge interactions with Glu19Y the polar sub-pocket[35]. In spite of the
increase in 1§ value for [1-Naf,Lys(4-FB)]G-7039, this peptidomimetic represents tinst fead
compound to be synthesised with the required nataynhGs, value (< 100 nM) making it the most
suitable candidate for further study of physical dsiochemical characteristics prior t&°f-
radiolabelling with {*F]SFB.

10



24 Determination of lipophilicity of peptidic and peptidomimetic growth hormone
secretagogues

The log® value of [1-NalLys’(4-FB)]G-7039 as well as the other peptidic and
peptidomimetic GHSs were computed using ACDRaogpftware (Table S2). Inserting the 4-
fluorobenzoyl moiety into any peptidomimetic parestmpound resulted in an increase in
hydrophobicity for all derivatives (+ 2.25). Most the parent compounds exhibited a favourable
logP value in the 1-3 unit range, except for G-7039§5:2.82) and [1-N4]G-7039 (6.51 + 0.82).
This is virtue of the smaller size of these peptidoetics compared to GHRP-1, GHRP-2 and
GHRP-6, and the prevalence of more hydrophobic atizmesidues compared to ipamorelin (D-2-
Nal and 1-Nal). Regrettably, the lead compound §ItNys>(4-FB)]G-7039 had a Idg value of
8.76 + 0.88, suggesting a lack of suitability farvivo PET imaging due to potential solubility
issues. Nevertheless, [1-Nalys’(4-FB)]G-7039 possesses a considerably loweg, IGalue
compared to the next best compound [D-2%Thys’(4-FB)Jipamorelin ¢f. 69 nM to 161 nM) and

was thus investigated in furthiervitro assays.
2.5 Determination of efficacy of lead peptidomimetic [1-Nal* Lys>(4-FB)] G-7039

The EGo value of [1-Naf,Lys’(4-FB)]G-7039 was calculated in terms of the redeas
intracellular calcium ions (Figure 2). As expectéag control ligand ghrelin had a lom vitro
potency of 1.6 nM, whilst the Egvalue of [1-Nal,Lys’(4-FB)]G-7039 was determined as 1.1 nM.
This low nanomolar efficacy signifies that the fim@mpound remains a potent ghrelin receptor

agonist despite blocking of the lysine side-chaitin\the 4-fluorobenzoyl group.

11
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Figure 2. Dose-response curves for the lead peptidomimetdtt, Lys’(4-FB)]G-7039 (red) and
the control ligand ghrelin (blue). The Eflralue for these compounds was determined in tefms

intracellular C4' release. The percentage activation was normalésétetmaximal response §g)

of the control agonist ghrelin. Each assay conegintr was performed in duplicate.
2.6 Sability of lead peptidomimetic [ 1-Nal* Lys’(4-FB)] G-7039 in human serum

The lead peptidomimetic agonist [1-Nals’(4-FB)]G-7039 was tested for stability in
human serum in order to assess its biological Iifalf-This serum half-life was found to be 718
minutes, indicating a good potential time-frameifovivo PET imaging in small animal models of
carcinoma or cardiovascular disease. The [T]i8ar039 lead precursor was thus carried forward
for radiolabelling with {¥F]SFB.

2.7 Synthesis of [*®F] SB and *®F-radiolabelling of the lead precursor [1-Nal*] G-7039

The synthesis of the'¥|SFB prosthetic group is shown in scheme 1. Acithlysed
esterification of the 4-dimethylaminobenzoic adidrsng materiafl8 furnished the intermediate t-
butyl esterl9. Methylation with trifluoromethanesulfonate (MeQTave the triflate salO in a
yield of 38% and> 95% purity by UHPLC. Having synthesized the preoursalt20, nucleophilic
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aromatic substitution with the'®F] anion (acquired from the PET cyclotron by irrditin of

[*®0]H,0) led to the formation of the radioactive compo@ad

O
(0] (0] J< OTf O J<
a b
OH O —_ 0]
©)
Me,N Me,N MesN
18 19 20

0]

(0)
1) (0]
_N
c /©)J\OJ< d ﬁOH e /@)\O
18 18F 18F ©
21 23

22

0

or
f 18|:

H-Inp-D-2-Nal-D-2-Nal-1-Nal-Lys-NH,
['8F117

Scheme 1. Synthesis of the'{F]SFB prosthetic group and subsequéiftradiolabelling of [1-
Nal*|G-7039.Reagents and Conditions: a) i) trifluoroacetic anhydride, THF, 0°C fBuOH, room
temperature, 2 h; b) MeOTf,,NO °C, 1 h; c)'*F, K,CO;, Kryptofix 2.2.2, DMSO, 120 °C, 10
minutes; d) 6M HCI, 120 °C, 10 minutes; e€) NHS, EIM&CN, room temperature, 15-20 minutes;
f) [1-Nal‘]G-7039, N,N-diisopropylethylamine (DIPEA), MeCNA® (1:1 ratio), 65 °C, 15-20

minutes.

Acid-catalysed de-esterification furnishetffJFBA (22) with an average d.c. (decay-
corrected) radiochemical yield of 82%. The produas confirmed by co-injection with’F]JFBA
(see Figure S3 for representative radiochromatogr&@ompound22 was then coupled tiN-
hydroxysuccinimide (NHS) using the coupling reagentN-(3-dimethylaminopropyIN'-
ethylcarbodiimide (EDC) which led to the formatiofthe [°F]SFB prosthetic group3. The crude
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compound was purified by reverse-phase HPLC to givaverage decay-corrected radiochemical
yield of 71% and radiochemical purity2 99% (see Figure S4 for representative
radiochromatogram). The pur€f]SFB was added to the peptide precursor [1)8a7039 in a
mixture of MeCN/HO using a small quantity of the hindered base DIPA&#fer 15-20 minutes, the
crude [1-Nai Lys’(4-[**F]-FB)]G-7039 lead compound was obtained and mdifby semi-
preparative HPLC. The final radiolabelled peptideNal’ Lys’(4-[*°F]-FB)]G-7039 [*®F]17) was
obtained in an average decay-corrected radiochéryiel of 81%. For the entire synthesis, an
overall average d.c. radiochemical yield of 48% welsieved (n = 3), an average molar activity of
> 34 GBg(imol and a radiochemical purity ¢f 99%. Figure 3 displays a series of stacked
chromatograms including the peptidomimetic preaufseNal]G-7039 (16), the cold standard [1-
Nal’ Lys’(4-FB)]G-7039 (7) as well as the radiolabelled [1-Nalys’(4-[®F]-FB)]G-7039
peptidomimetic €F]17).

06 |- ' ' ' ' i

AU

03 L | [1-Nal*]G-7039 i

0.0

0.6 | -
| [1-Nal* Lys®(4-FB)]G-7039 | :
0.3 F i

AU

0.0
600

S i
€ 300 |

Time, mins

Figure 3. Stacked HPLC Chromatograms for [1-8@&l-7039, [1-Naf,Lys’(4-FB)]G-7039 (both.
= 254 nm) and [1-N&JLys’(4-[**F]-FB)]G-7039.

The retention times of the cold standard and “ho&ptide are almost identical ([1-
Nal’ Lys’(4-FB)]G-7039,'R = 6.70 min compared t&R = 6.65 min for the “hot” peptide),

14



indicating that the precursor [1-NHB-7039 has been selectively radiolabelled at thea group
of the lysine side-chain. Further evidence for sastul coupling of fF]SFB to [1-Nal]G-7039
via the lysine side-chain was provided by a co-in@ttf a pre-mixed solution of the cold standard

and “hot” peptidomimetic (Figure 4).

0.33 | i

0.22

AU

| [1-Nal* Lys®(4-FB)]G-7039]
0.11 -

0.00

300 .

200

mV

100

Time, mins

Figure 4. Stacked HPLC chromatograms resulting from thengeetion of cold standard [1-
Nal*,Lys®(4-FB)]G-7039 % = 254 nm) and [1-NAlLys’(4-[*®F]-FB)]G-7039.

Once again, this showed very similar retention $inbetween the two peptidomimetic
species ([1-N4]| Lys’(4-FB)]G-7039'R = 6.26 min and [1-N3lLys’(4-[**F]-FB)]G-7039'R = 6.17
min) lending further credence to regioselectffefluorobenzoylation at the lysine side-chain.

3. Conclusions

In this study, several families of peptidic (GHRP-GHRP-2 and GHRP-6) and
peptidomimetic (ipamorelin, G-7039, [1-NHB-7039) ghrelin receptor agonists were derivatised
through 4-fluorobenzoylation of the lysine sidedchaThis led to a range of half-maximal
inhibitory concentrations ranging from 69 nM ([14ays®(4-FB)]G-7039) to 1920 nM ([InpD-2-
Nal’, Lys’(4-FB)Jipamorelin). The peptidomimetic [1-N#B-7039 was identified as the most
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suitable candidate for'®F-radiolabelling, as its'°F-congener ([1-N&JLys>(4-FB)]G-7039,
compoundl?) had a nanomolar binding affinity (&= 69 nM), highin vitro potency (EGy = 1.1
nM) and good serum stability; £ = 718 min). This is most likely due to the presemt a core
framework of aromatic amino acids that are involvedstrong hydrophobic interactions with
hydrophobic pockets of the ghrelin receptor. Pretsthgroup radiolabelling of [1-N§iG-7039 with
['®F]SFB delivered the radiolabelled peptidomimetic an overall average decay-corrected
radiochemical yield of 48%, a radio-puri®y99% and an average molar activity of > 34 GBagl.
Further study of this compound would be requireddsess its potential for vivo PET imaging of

diseases exhibiting heightened expression of theliglreceptor.

4. Materialsand Methods

4.1 General information

All reagents were obtained from commercial suppleard used without further purification.
Peptides were either synthesised manually or thrdbhg use of a Biotage SyroWave automated
peptide synthesizer. Peptide vessels were shakeg as IKA Vibrax VXR basic shaker with
centrifugation performed on a Beckman Coulter AlteX-30R or Fisher GS-6R centrifuge. In
order to aid peptide dissolution, sonication olutiohs was accomplisheda a Bransoni@510R-
MTH or Fisher F5-14 ultrasonic cleaner. A Fisheb20sotemp machine was used to heat test
tubes in the Kaiser Test. Peptides were lyophilisgidg a Labconco FreeZone Freeze Dry System.
Accurate weighing was carried out on a Mettler-@oleXP6 microbalance. UV traces were
obtained with a Waters 2487 UV/Vis DuaAbsorbance Detector (170-900 nm) and low-resatutio
mass spectra with a Micromass Quatincro APl mass spectrometer (ESI-LC-MS). Peptide
purification was achieved through HPLC (MeCN + 0.T%A, H,O + 0.1% TFA solvent system).
All peptides and small molecules obtained had @&yur95% as determined by HPLC or UHPLC
analysis. A RP preparative C-18 column (SunFire OB®Dx 150 mm or Agilent Zorbax 21.2 x 150
mm) was used for preparative HPLC, whilst a C-18d@Rmn (SunFire, 4.6 x 150 mm or Agilent
Zorbax, 4.6 x 150 mm) was used for analytical HPBCcurate mass spectrometry (HRMS) was
carried out on a Finnigan MAT 8400 mass spectrom@t) for small molecules and on a
Micromass LCT mass spectrometer (ESI-TOF) for pigst'H NMR and**C NMR spectroscopy

were performed on a Mercury VX 400 machine at 408 300 MHz respectively. Chemical shifts
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are referenced to residual solvent, reported in ppras scale and all coupling constants quoted in
hertz (Hz).

4.2 Manual Fmoc-SPPS

Rink amide MBHA resin (192 mg, 0.1 mmol, 1.0 equi®.52 mmol & loading) was
vortexed in DCM (2.0 ml, 1 min.), allowed to swéll5 min) and solvent removed. This was
followed by addition of DMF (2.0 ml), vortexing (hin.) and removal of solvent. Deprotection of
the Fmoc group was then performed. A solution @fZfiperidine/DMF (1.5 ml, v/v) was added to
the resin and the subsequent mixture vortexed 2 amd solvent removed. This was then repeated
a second time with vortexing for 15 minutes. Atefvent had been removed, the resin was washed
of any unreacted by-products with DMF six time(@l, vortex 30 s). The desired amino acid or
small molecule (0.3 mmol, 3.0 equiv.) and coupliaggent (HCTU, 0.12 g, 0.3 mmol, 3.0 equiv.)
were then dissolved in DMF (1.5 ml) and added ® dleprotected resin. After vortexing (30 s),
DIPEA (111pl, 0.6 mmol, 6.0 equiv.) was added and the finattore vortexed (1-2 h). The resin
was then washed with DMF (2.0 ml, 30 s vortex) ralfifour times. The deprotection/coupling
cycle was then repeated unless the final amino iadide sequence had been added, in which case
the peptide was washed with DCM five times (2.0 8dl,s vortex) after washing with DMF and
stored in a refrigerator. Removal of the N-termiRaloc-group was carried out in the same fashion
as the deprotection cycle described previouslyh watsin washing occurring six times with DMF
(2.0 ml, 30 s vortex) and four times with DCM (210, 30 s vortex). Successful synthesis of the
desired peptide was then ascertaivi@da microcleave prior to full cleavage of the pepticbm the
solid-support. This was carried out as followspluion of 95% TFA: 2.5%'Pr);SiH: 2.5% HO
(300 ul) was added to a small number of resin beadsrfigband the subsequent mixture vortexed
(3 h). The clear liquid was then evaporated undstream of M. Analytical HPLC was then
performed to determine whether the correct pegtatebeen synthesised. If the correct peptide had
been obtained, a full cleavage was performed usingxture of 95% TFA: 2.5%Rr)sSiH: 2.5%
H,O (2.0 ml) for 5-7 h. The subsequent solution wasled in an ice-bath alongsidert-butyl
methyl ether (TBMe, 40 ml). After 10 minutes, TBN®O ml) was added to the peptide solution,
leading to the formation of a white precipitate eTgrecipitate was cooled further (10 min) and then
centrifuged (7 min). Decanting of the supernataas ¥ollowed by addition of a second aliquot of

TBMe (20 ml), vortexing (30 s) and final centrifugen (7 min). After decanting, a white solid was
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obtained. This was then freeze-dried (20 min) toigih crude peptide. Preparative HPLC was then

used to purify the product peptide.
4.3 Deprotection of the Alloc protecting group

The resin-bound peptide was vortexed in DCM (4.53€ls) and allowed to swell (10 min).
Deprotection was carried out under a blanket £fTthe swollen resin-bound peptide was stirred (5
min) before addition of PhS§gH296 pul, 2.4 mmol, 24.0 equiv.). Further stirrif§ min) ensued
prior to treating with Pd(PRBJx (12 mg, 0.01 mmol, 0.1 equiv.). After 5 minutess golution was
vortexed (5 min), solvent removed and the browmwmd resin washed four times with DCM (2.0
ml, 30 s vortex). The procedure was then repeabeiahitio, with final resin washing occurring in
the following order: DCM, DMF, MeOH, DMF and DCMI(2.0 ml, 30 s vortex).

4.4 Kaiser Test

A small number of resin beads (< 5 mg) were takahteeated with phenol: EtOH (2Q0,
8:2 v/v), 0.001 M KCNyqy pyridine (200ul, 2:98 v/v, 0.001 M aqueous KCN) and ninhydrin in
EtOH (200ul, 5% w/v), respectively. Tentagel resin (< 5 m@swsed as a control. Both test tubes
were heated to 70 °C. The presence of free amiseivdicated by blue resin beads whilst yellow

or clear resin beads indicated the presence oéged amino groups.
4.5 Synthesis of peptidic- and peptidomimetic growth hormone secretagogues

All peptidomimetics were synthesised by the sanmeeg®d procedure described previously

unless otherwise noted.
45.1 H-Aib-His-D-2-Nal-D-Phe-Lys-NH: Ipamorelin (1)

The product was purified by preparative HPLC (5-80&CN + 0.1% TFA). This furnished
a white powder (20.5 mg, 19%}4-NMR (400 MHz, CQOD); D-2-Nal, D-Phe, His: & 7.99 (s,
1H, ArH), 7.80-7.76 (m, 1H, ArH), 7.71 (d,= 8.6 Hz, 2H, ArH), 7.56 (s, 1H, ArH), 7.44-7.37
(m, 2H, ArH), 7.32-7.17 (m, 6H, ArH), 6.92 (s, 1Hjs H;), 4.58 (m, 3H, H), 3.30-3.21 (m,
1H, D-2-Nal H;), 3.15-3.00 (m, 2H, fJ, 2.96-2.72 (m, 3H, fJ, Lys: 4.11 (dd,J = 9.7, 4.2 Hz,
1H, H,), 2.96-2.72 (m, 2H, B, 1.75-1.64 (m, 1H, |, 1.54-1.40 (m, 3H, J 2H;), 1.05-0.93
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(M, 2H, H), Aib: 1.48 (s, 3H, Ck) 1.44 (s, 3H, Ck) ppm. ESI-LC-MSm/z 356.9 [M + 2Hf";
HRMS (ESI-MS) calcd. for §HsoNeOs[M + H]* 712.3935, found 712.3959.

45.2 H-Aib-His-D-2-Nal-D-Phe-Lys(4-FB)-NH: [Lys’(4-FB)]ipamorelin (2)

Purification by preparative HPLC (20-70% MeCN 4%. TFA) yielded a white powder
(15.4 mg, 15%)*H-NMR (400 MHz, CROD); D-2-Nal, D-Phe, His, 4-FB: § 7.91 (s, 1H, ArH),
7.85-7.77 (m, 3H, ArH, 2F-ArH), 7.70 (d,= 7.9 Hz, 2H, ArH), 7.54 (s, 1H, ArH), 7.45-7.40
(m, 2H, ArH), 7.29-7.19 (m, 6H, ArH), 7.14-7.07 (2, 2F-ArH), 6.93 (s, 1H, His §)I, 4.65-
4.52 (m, 3H, H), 3.30-3.27 (m, 1H, fJ, 3.23 (d,J = 4.0 Hz, 1H, k), 3.10 (dd,J = 13.5, 7.8
Hz, 1H, H), 3.04-2.74 (m, 3H, k), Lys: 4.12 (dd,J = 9.8, 4.2 Hz, 1H, B, 3.04-2.74 (m, 2H,
H), 1.77-1.67 (m, 1H, k), 1.58-1.42 (m, 3H, H 2H;), 1.14-1.03 (m, 2H, H, Aib: 1.50 (s,
3H, CHs), 1.46 (s, 3H, Ck) ppm. ESI-LC-MSmz 418.0 [M + 2Hf"; HRMS (ESI-MS) calcd. for
CasHs3FNgOgs [M + H]™ 834.4103, found 834.4133.

45.3 H-Aib-His-D-2-Nal-D-Phe-Lys(AEEA-4-FB)-NHy: [ Lys’(AEEA-4-
FB)]ipamorelin (3)

Peptide purification by preparative HPLC (20-60% Qe+ 0.1% TFA) delivered an off-
white powder (9.2 mg, 8%JH-NMR (400 MHz, CRROD); His, D-2-Nal, D-Phe, 4-FB: & 7.93 (s,
1H, ArH), 7.86-7.77 (m, 3H, ArH, 2F-ArH), 7.71 (d,= 8.0 Hz, 2H, ArH), 7.55 (s, 1H, ArH),
7.46-7.41 (m, 2H, ArH), 7.31-7.18 (m, 6H, ArH), 7:7.10 (m, 2H, F-ArH), 6.94 (s, 1H, His
Hs), 4.65-4.58 (m, 2H, ), 4.55 (t,J = 7.5 Hz, 1H, H), 3.16-2.76 (m, 6H, k), Lys: 4.10 (dd,J
= 9.7, 4.2 Hz, 1H, B, 3.16-2.76 (m, 2H, k), 1.72-1.62 (m, 1H, f), 1.52-1.43 (m, 1H, ),
1.41-1.30 (m, 2H, k), 1.07-0.97 (m, 2H, FJ, AEEA linker: 3.93 (s, 2H, NHCOC}D), 3.65-
3.61 (m, 6H, CH), 3.53 (t,J = 5.6 Hz, 2H, CH), Aib: 1.50 (s, 3H, CH), 1.47 (s, 3H, Ch)
ppm. ESI-LC-MSm/z 490.4 [M + 2H}"; HRMS (ESI-MS) calcd. for §HgsFNyOg [M + H]*
979.4842, found 979.4868.

45.4 H-Aib-His-D-2-Nal-D-2-Thi-Lys(4-FB)-NH,: [ D-2-Thi* Lys’(4-
FB)]ipamorelin (4)

The title peptide was synthesized by automated igeepsynthesis and purified by
preparative HPLC (20-80% MeCN + 0.1% TFA). Thisnished a white solid (4.20 mg, 4%N-
NMR (400 MHz, (CR),S0);s 8.83 (s, 1H, ArH), 8.59 (d] = 8.1 Hz, 1H, NH), 8.42 (1} = 5.6
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Hz, 1H, NH), 8.29 (dJ = 9.3 Hz, 1H, NH), 8.20 (d] = 8.2 Hz, 1H, NH), 8.09 (d] = 8.9 Hz,
1H, NH), 7.99 (s, 2H, NH), 7.86-7.81 (m, 2H, F-AtH).79-7.75 (m, 1H, ArH), 7.72 (dd,=
8.7, 3.7 Hz, 2H, ArH), 7.65 (s, 1H, ArH), 7.41-7.@%, 2H, ArH), 7.35-7.31 (m, 2H, ArH, NH),
7.26 (dd,J = 4.8, 1.5 Hz, 1H, Thi-H), 7.22-7.16 (m, 2H, F-ArH.05 (s, 2H, NH, ArH), 6.88-
6.84 (m, 2H, Thi-H), 4.73-4.66 (m, 1H,H 4.62-4.51 (m, 2H, B, 4.19-4.12 (m, 1H, Lys-},
3.21-3.12 (m, 4H, 2H 2H;), 3.06-2.96 (m, 1H, k), 2.87-2.77 (m, 2H, fJ, 2.62-2.49 (m, 1H,
Hp), 1.66-1.56 (m, 1H, Lys-}J, 1.50-1.36 (m, 3H, Lys-H2H;), 1.26 (s, 3H, Ch), 1.20-1.10
(m, 2H, H), 1.16 (s, 3H, CH), ppm. ESI-LC-MS1/z 420.8 [M + 2HF" HRMS (ESI-MS) calcd.
for CasHs1FNgOe6S [M + H]* 840.3667 found 840.3693.

455 H-Inp-His-D-2-Nal-D-Phe-Lys(4-FB)-NH.: [Inp*,Lys’(4-FB)]ipamorelin (5)

The title peptide was synthesizada automated peptide synthesis and purified by
preparative HPLC (20-70% MeCN + 0.1% TFA). Theetitbmpound was acquired as a white solid
(6.30 mg, 6%)*H-NMR (400 MHz, (C1),SO); 5 8.79 (s, 1H, His b, 8.72 (s, 1H, NH), 8.44
(dd,J = 10.8, 6.4 Hz, 2H, NH), 8.19 (d,= 7.8 Hz, 1H, NH), 8.17-8.10 (m, 2H, NH), 7.87-1.8
(m, 2H, F-ArH), 7.80-7.76 (m, 1H, ArH), 7.71 (d,= 7.9 Hz, 2H, ArH), 7.63 (s, 1H, ArH),
7.42-7.35 (m, 2H, ArH), 7.33-7.29 (m, 2H, NH), 7-228 (m, 6H, ArH), 7.17-7.11 (m, 2H, F-
ArH), 7.06 (s, 1H, NH), 6.96 (s, 1H, HissH 4.64-4.56 (m, 1H, |, 4.55-4.44 (m, 2H, b,
4.15-4.07 (m, 1H, Lys-§), 3.19-3.07 (m, 5H, Cb), 2.94 (dd,J = 13.6, 5.9 Hz, 1H, C}, 2.87-
2.67 (m, 5H, CH), 2.58-2.48 (m, 1H, C}J, 2.38-2.29 (m, 1H, §J, 1.67-1.34 (m, 8H, C}),
1.15-1.00 (m, 2H, CbJ, ppm. ESI-LC-MSm/z 430.9 [M + 2H}"; HRMS (ESI-MS) calcd. for
Ca7HssFNgOg [M + H]* 860.4259 found 860.4284.

45.6 H-Inp-His-D-2-Nal-D-2-Nal-Lys(4-FB)-NH,: [Inp*,D-2-Nal* Lys>(4-
FB)]ipamorelin (6)

The title peptide was made by automated peptide¢hegis and purified by preparative
HPLC (20-80% MeCN + 0.1% TFA). This delivered a tehsolid (11.3 mg, 10%}H-NMR (400
MHz, (CDs),SO);8 8.77 (s, 1H, His ), 8.51 (d,J = 7.5 Hz, 2H, NH), 8.36 (tJ = 5.5 Hz, 1H,
NH), 8.19-8.10 (m, 2H, NH), 8.05 (d,= 8.7 Hz, 1H, NH), 7.85-7.79 (m, 3H, 2F-ArH, ArH),
7.79-7.74 (m, 3H, ArH), 7.73 (s, 1H, ArH), 7.70 (H, ArH), 7.68 (d,J = 2.4 Hz, 2H, ArH),
7.59 (s, 1H, ArH), 7.43-7.35 (m, 5H, ArH), 7.31-7.@m, 2H, NH), 7.20-7.13 (m, 2H, F-ArH),
7.05 (s, 1H, NH), 6.93 (s, 1H, His;H 4.67-4.60 (m, 2H, b, 4.52-4.44 (m, 1H, B, 4.16-4.08
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(m, 1H, Lys-H), 3.17-2.93 (m, 7H, C}), 2.88-2.66 (m, 4H, C}J, 2.53-2.47 (m, 1H, CB,
2.34-2.25 (m, 1H, B, 1.63-1.34 (m, 6H, Cp), 1.32-1.23 (m, 2H, C}), 1.07-0.95 (m, 2H,
CH,), ppm. ESI-LC-MSWz 455.9 [M + 2Hf*; HRMS (ESI-MS) calcd. for GHs7FNgOg [M + H]*
910.4416 found 910.4400.

457 H-Inp-His-D-2-Nal-D-2-Thi-Lys(4-FB)-NH,: [Inp®,D-2-Thi* Lys’(4-
FB)]ipamorelin (7)

The title peptide was prepared by automated pepyuéehesis and purified by preparative
HPLC (20-80% MeCN + 0.1% TFA). This furnished a tehpowder (14.0 mg, 13%jH-NMR
(400 MHz, CXOD); His, D-2-Nal, D-2-Thi, 4-FB: 6 8.23 (s, 1H, His b, 7.86-7.81 (m, 2H, F-
ArH), 7.80-7.77 (m, 1H, ArH), 7.73 (dd, = 8.8, 3.3 Hz, 2H, ArH), 7.59 (s, 1H, ArH), 7.45-
7.39 (m, 2H, ArH), 7.27 (dd) = 8.5, 1.6 Hz, 1H, ArH), 7.22 (dd, = 5.0, 1.2 Hz, 1H, Thi-
ArH), 7.15-7.08 (m, 2H, F-ArH), 6.92 (s, 1H, Hig)H6.91-6.85 (m, 2H, Thi-ArH), 4.61 (dd,
= 10.3, 4.4 Hz, 1H, b, 4.53-4.47 (m, 2H, |, 4.22 (dd,J = 9.8, 4.2 Hz, 1H, Lys-H), 3.39-
3.29 (m, 6H, CH), 3.26-3.22 (m, 1H, C}), 3.01-2.80 (m, 5H, C}, 2.53-2.44 (m, 1H, Inp-b,
1.87-1.50 (m, 8H, Ch), 1.35-1.22 (m, 2H, CH, ppm. ESI-LC-MSm/z 433.8 [M + 2Hf";
HRMS (ESI-MS) calcd. for gHs3FNgOsS [M + H]™ 866.3824 found 866.3850.

458  H-Ala-His-D-2-Nal-Ala-Trp-D-Phe-Lys-NH,: GHRP-1 (8)

The product was purified by preparative HPLC (18480leCN + 0.1% TFA). This yielded
a white powder (26.4 mg, 19%}4-NMR (400 MHz, CQOD); His, D-2-Nal, Trp, D-Phe: § 8.41
(s, 1H, His H), 7.81-7.71 (m, 3H, ArH), 7.65 (s, 1H, ArH), 7.48, J = 7.8 Hz, 1H, ArH), 7.46-
7.40 (m, 2H, ArH), 7.35 (dd] = 8.4, 1.7 Hz, 1H, ArH), 7.31 (d,= 8.1 Hz, 1H, ArH), 7.24-7.13
(m, 3H, ArH), 7.10-7.04 (m, 4H, ArH), 7.00 &= 7.5 Hz, 1H, ArH), 6.89 (d] = 0.8 Hz, 1H, His
Hs), 4.67-4.60 (m, 2H, k), 4.38 (t,J = 7.4 Hz, 1H, H), 4.32 (tJ = 7.7 Hz, 1H, H), 3.25-2.68 (m,
8H, Hg), Ala, Ala: 4.17-4.10 (m, 1H, K, 3.94 (q,J = 7.0 Hz, 1H, H), 1.35 (d,J = 7.1 Hz, 3H,
CHs), 1.10-1.01 (m, 3H, C§), Lys: 4.17-4.10 (m, 1H, B, 3.25-2.68 (m, 2H, }), 1.81-1.70 (m,
1H, Hg), 1.58-1.45 (3H, il 2Hs), 1.10-1.01 (m, 2H, B, ppm. ESI-LC-MSWz 478.5 [M + 2HF";
HRMS (ESI-MS) calcd. for §HgaN1207[M + H]* 955.4943 found 955.4964.
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459  H-D-Ala-D-2-Nal-Ala-Trp-D-Phe-Lys-NH,: GHRP-2 (9)

Purification by preparative HPLC (25-70% MeCN +%.TFA) delivered the title peptide
as a white powder (19.7 mg, 17%}-NMR (400 MHz, CROD); D-2-Nal, Trp, D-Phe: § 7.76 (d,
J=09.2 Hz, 2H, ArH), 7.73 (s, 1H, ArH), 7.65 (s, 1A¥H), 7.51-7.47 (m, 1H, ArH), 7.44-7.37 (m,
2H, ArH), 7.35 (ddJ = 8.4, 1.7 Hz, 1H, ArH), 7.25-7.14 (m, 4H, ArH)0®-7.01 (m, 4H, ArH),
7.00 (s, 1H, ArH), 4.77 (ddl = 10.9, 4.6 Hz, 1H, }), 4.49 (t,J = 6.8 Hz, 1H, K), 4.36 (tJ= 7.6
Hz, 1H, H,), 3.11 (,J = 6.7 Hz, 2H, H), 3.07 (d,J = 4.5 Hz, 1H, k), 2.88-2.70 (m, 3H, B, D-
Ala, Ala: 4.23 (9,J = 7.1 Hz, 1H, H), 3.79 (qJ = 7.0 Hz, 1H, H), 1.27 (dJ = 7.2 Hz, 3H, CH),
1.00 (d,J = 7.1 Hz, 3H, CH), Lys. 4.16 (dd,J = 10.3, 4.1 Hz, 1H, k), 2.88-2.70 (m, 2H, }),
1.82-1.72 (m, 1H, k), 1.56-1.43 (m, 3H, K 2H;), 1.07-0.96 (m, 2H, ), ppm. ESI-LC-MSm/z
409.9 [M + 2HF"; HRMS (ESI-MS) calcd. for §HssNgOgNa [M + Na] 840.4204 found 840.4173.

45.10 H-His-D-Trp-Ala-Trp-D-Phe-Lys-NH,: GHRP-6 (10)

Purification by preparative HPLC (15-80% MeCN +%.TFA) gave a white powder (19.7
mg, 14%):*H-NMR (400 MHz, CQOD); His, D-Trp, Trp, D-Phe: § 8.46 (s, 1H, His k, 7.54 (d,
J= 7.8 Hz, 1H, ArH), 7.46 (dJ = 7.8 Hz, 1H, ArH), 7.28 (t) = 7.7 Hz, 2H, ArH), 7.23-7.13 (m,
4H, ArH), 7.12-6.92 (m, 8H, 7ArH, His §{ 4.47 (t,J = 7.4 Hz, 2H, Trp k), 4.35 (t,J = 6.7 Hz,
1H, H,), 4.28 (t,J = 7.9 Hz, 1H, H), 3.22-3.14 (m, 3H, fJ, 3.14-3.02 (m, 3H, k), 2.83 (d,J = 8.6
Hz, 2H, H), Lys: 4.03 (dd,J = 10.3, 3.9 Hz, 1H, J, 2.75 (,J = 6.8 Hz, 2H, H), 1.76-1.63 (m,
1H, Hg), 1.51-1.39 (m, 3H, | 2H;), 0.97-0.88 (m, 2H, B, Ala: 3.91 (q,J = 7.2 Hz, 1H, &), 0.86
(d, J = 7.3 Hz, 3H, CH) ppm. ESI-LC-MSm/z 437.4 [M + 2Hf"; HRMS (ESI-MS) calcd. for
CueHsN1206[M + H]* 873.4524 found 873.4531.

4511  H-HisD-Trp-Ala-Trp-D-Phe-Lys(4-FB)-NH,: [Lys*(4-FB)] GHRP-6 (11)

The product was purified by preparative HPLC (18480leCN + 0.1% TFA). This yielded
a white powder (9.60 mg, 7%)H-NMR (400 MHz, CQOD); His, D-Trp, Trp, D-Phe, 4-FB: §
8.50 (s, 1H, His k), 7.88-7.80 (m, 2H, F-ArH), 7.57 (d,= 7.9 Hz, 1H, ArH), 7.49 (A= 7.8
Hz, 1H, ArH), 7.30 (tJ = 8.2 Hz, 2H, ArH), 7.26-6.95 (m, 14H, 13ArH, Hig), 4.53-4.46 (m,
2H, H,), 4.37-4.30 (m, 2H, ), 3.26-3.04 (m, 6H, k), 2.87 (d,J = 8.0 Hz, 2H, k), Lys: 4.04
(dd,J =10.2, 4.0 Hz, 1H, §J, 3.26-3.04 (m, 2H, FJ, 1.81-1.70 (m, 1H, k), 1.58-1.43 (m, 3H,
2H;, Hp), 1.06-0.97 (m, 2H, b, Ala: 3.94 (q,J = 7.3 Hz, 1H, H), 0.87 (d,J = 7.3 Hz, 3H,
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CHs) ppm. ESI-LC-MSmz 498.4 [M + 2Hf"; HRMS (ESI-MS) calcd. for GHsgFN1,0;Na [M +
Na]" 1017.4511 found 1017.4522.

45.12 H-His-D-Trp-Ala-Trp-D-Phe-Dpr-NH,: [ Dpr®] GHRP-6 (12)

Purification by preparative HPLC (15-80% MeCN +%.TFA) furnished the title peptide
as a white powder (4.7 mg, 3 %MH-NMR (400 MHz, CQOD); 8.49 (s, 1H His §, 7.55 (d,J =
7.9 Hz, 1H, ArH), 7.46 (d) = 7.9 Hz, 1H, ArH), 7.30 (tJ = 8.6 Hz, 2H, ArH), 7.21-7.12 (m, 3H,
ArH), 7.11-7.04 (m, 3H, ArH), 7.02-6.92 (m, 5H, AxH6.89 (d,J = 1.0 Hz, 1H, His k), 4.62 (t,J
= 6.8 Hz, 1H, H), 4.52 (t,J= 7.9 Hz, 1H, H), 4.42-4.33 (m, 2H, §J, 4.28 (t,J = 6.7 Hz, 1H, Dpr-
H.), 4.00 (g, = 7.3 Hz, 1H, Ala-H), 3.24-3.11 (m, 3H, C§), 3.12-2.92 (m, 5H, C}), 2.89-2.76
(m, 2H, CH), 0.94 (d,J = 7.3 Hz, 3H, Ala-Ch), ppm. ESI-LC-MSWz 831.4 [M + H[; HRMS
(ESI-MS) calcd. for GaHs1N1,0s [M + H]* 831.4055 found 831.4070.

45.13 H-His-D-Trp-Ala-Trp-D-Phe-Dpr(4-FB)-NH2: [ Dpr°(4-FB)] GHRP-6 (13)

Preparative HPLC (25-70% MeCN + 0.1% TFA) gavetitie compound as a white solid

(19.8 mg, 14%)*H-NMR (400 MHz, CROD); His, D-Trp, Trp, D-Phe, 4-FB: § 8.58 (d,J = 1.3
Hz, 1H, His H), 7.82-7.75 (m, 2H, F-ArH), 7.52 (d,= 7.9 Hz, 1H, ArH), 7.40 (d] = 7.9 Hz,
1H, ArH), 7.27 (dd,J = 8.6, 1.5 Hz, 2H, ArH), 7.15-7.07 (m, 5H, ArH),06-6.98 (m, 6H,
ArH), 6.97-6.89 (m, 3H, 2ArH, His 8, 4.54-4.45 (m, 1H, b, 4.44-4.30 (m, 3H, B, 3.22-
2.98 (m, 6H, k), 2.93-2.74 (m, 2H, |, Dpr: 4.54-4.45 (m, 1H, B, 3.67 (dd,J = 13.8, 5.6
Hz, 1H, K), 3.54 (ddJ = 13.8, 7.8 Hz, 1H, k), Ala: 3.93 (q,J = 7.3 Hz, 1H, H), 0.86 (d,J =
7.3 Hz, 3H, CH) ppm. ESI-LC-MSm/z 477.4 [M + 2HF"; HRMS (ESI-MS) calcd. for &
Hs4FN1,0; [M + H]*953.4223 found 953.4237.

4514  H-Inp-D-2-Nal-D-2-Nal-Phe-Lys-NH,: G-7039" (14)

Purification of the peptide proceeded through pragpae HPLC (25-80% MeCN + 0.1%
TFA). The title compound was obtained as a whiterger (6.70 mg, 7%)*H-NMR (400 MHz,
CD;OD); 7.80-7.76 (m, 1H, ArH), 7.74 (dd,= 6.1, 2.2 Hz, 2H, ArH), 7.70 (dd,= 8.5, 3.5 Hz,
3H, ArH), 7.56 (s, 1H, ArH), 7.50 (s, 1H, ArH), B4.35 (m, 4H, ArH), 7.26 (dd, = 8.5, 1.5 Hz,
1H, ArH), 7.20-7.10 (m, 6H, ArH), 4.66-4.56 (m, 2H,), 4.50 (ddJ = 9.3, 5.4 Hz, 1H, b, 4.30
(dd,J = 9.5, 4.7 Hz, 1H, Lys-}), 3.20-2.80 (m, 10H, C§), 2.78-2.64 (m, 2H, C}J, 2.33-2.24 (m,
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1H, Inp-H,), 1.92-1.82 (m, 1H, C}), 1.74-1.65 (m, 1H, Cp), 1.64-1.44 (m, 5H, Ch), 1.44-1.24
(m, 3H, CH), ppm. ESI-LC-M31z 399.8 [M + 2H}"; HRMS (ESI-MS) calcd. for £§HsegN7O0s [M

+ H]" 798.4343 found 798.4339. HRMS data and vyield lenbreported previously[35], whereas
theH-NMR data has not.

4515  H-Inp-D-2-Nal-D-2-Nal-Phe-Lys(4-FB)-NH,: [ Lys>(4-FB)] G-7039 (15)

Preparative HPLC (35-80% MeCN + 0.1% TFA) furnishid title compound as a white
solid (5.90 mg, 6%)'*H-NMR (400 MHz, (CR),;S0);8 8.50 (d,J = 8.2 Hz, 1H, NH), 8.45 (1] =
5.5 Hz, 1H, NH), 8.39 (s, 1H, NH), 8.15-8.09 (m,,2%4H), 8.04 (dJ = 8.4 Hz, 1H, NH), 7.86-
7.82 (m, 2H, F-ArH), 7.82-7.76 (m, 2H, ArH), 7.75%68 (m, 4H, ArH), 7.58 (s, 1H, ArH), 7.48
(s, 1H, ArH), 7.45-7.38 (m, 4H, ArH), 7.31 (ddl= 8.5, 1.5 Hz, 1H, ArH), 7.28 (s, 1H, ArH),
7.26 (s, 1H, NH), 7.24-7.17 (m, 5H, ArH), 7.15-7.08, 2H, ArH), 7.04 (s, 1H, NH), 4.66-4.60
(m, 1H, H,)), 4.60-4.53 (m, 2H, b, 4.20-4.14 (m, 1H, Lys-§J, 3.25-3.14 (m, 2H, C}), 3.13-
3.02 (m, 3H, CH), 2.98-2.91 (m, 1H, C§J, 2.90-2.83 (m, 1H, C}J, 2.81-2.56 (m, 5H, C},
2.30-2.22 (m, 1H, Inp-K, 1.75-1.65 (m, 1H, C}), 1.62-1.55 (m, 1H, C}J, 1.54-1.43 (m, 6H,
CHy), 1.38-1.19 (m, 2H, CH, ppm. ESI-LC-MSmz 452.5 [M + 4H - F{"; HRMS (ESI-MS)
calcd. for G4HsgFN;Og[M + H]*920.4511 found 920.4529.

4.5.16 H-1np-D-2-Nal-D-2-Nal-1-Nal-Lys-NH,: [ 1-Nal*] G-7039 (16)

Peptide purification by preparative HPLC (25-80% Qe+ 0.1% TFA) delivered a white
powder (24.9 mg, 23%JH-NMR (400 MHz, CROD); § 8.12 (d,J = 8.4 Hz, 1H, ArH), 7.84 (d,
J=7.8Hz, 1H, ArH), 7.78-7.72 (m, 2H, ArH), 7.68,( = 8.5 Hz, 3H, ArH), 7.62-7.46 (m, 5H,
ArH), 7.43-7.35 (m, 5H, ArH), 7.30 (dl = 6.4 Hz, 1H, ArH), 7.27-7.21 (m, 2H, ArH), 7.02
(dd,J = 8.4, 1.5 Hz, 1H, ArH), 4.69 (dd,= 9.4, 5.4 Hz, 1H, B, 4.65-4.55 (m, 2H, b, 4.32
(dd,J = 9.4, 4.8 Hz, 1H, Lys-}), 3.65 (ddJ = 14.4, 5.4 Hz, 1H, C§), 3.20-3.10 (m, 2H, Ch),
3.05-2.94 (m, 3H, C}J, 2.92-2.80 (m, 5H, C§), 2.76-2.62 (m, 2H, C}), 2.30-2.23 (m, 1H,
Inp-H,), 1.92-1.81 (m, 1H, CH, 1.75-1.29 (m, 9H, C}), ppm. ESI-LC-MSm/z 424.8 [M +
2H)?*; HRMS (ESI-MS) calcd. for GHsgN;Os [M + H]* 848.4499, found 848.4501.
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4517  H-Inp-D-2-Nal-D-2-Nal-1-Nal-Lys(4-FB)-NH,: [1-Nal* Lys’(4-FB)] G-7039
(17)

The product was purified by preparative HPLC (28490eCN + 0.1% TFA) which yielded
a white powder (9.80 mg, 9%)-NMR (400 MHz, (CR),SO); 6 8.64 (d,J = 8.3 Hz, 1H, NH),
8.46 (t,J = 5.5 Hz, 1H, NH), 8.33 (s, 1H, NH), 8.25 @@= 8.4 Hz, 1H, ArH), 8.13 (d] = 8.0
Hz, 1H, NH), 8.09 (dJ = 7.5 Hz, 1H, NH), 8.03 (dJ = 8.5 Hz, 1H, NH), 8.01-7.97 (m, 1H,
NH), 7.89 (d,J = 8.2 Hz, 1H, ArH), 7.86-7.80 (m, 2H, F-ArH), 7-7972 (m, 3H, ArH), 7.71-
7.66 (m, 2H, ArH), 7.58-7.50 (m, 4H, ArH), 7.44 @= 6.9 Hz, 1H, ArH), 7.42-7.34 (m, 5H,
ArH), 7.31-7.25 (m, 2H, ArH), 7.21-7.15 (m, 3H, 2%H, ArH), 7.07 (s, 1H, NH), 7.02 (dl =
8.4 Hz, 1H, ArH), 4.72-4.65 (m, 1H, 4.62-4.50 (m, 2H, b, 4.19 (dd,J = 13.3, 8.4 Hz, 1H,
Lys-H,), 3.61 (dd,J = 14.3, 3.9, 1H, C}), 3.24-3.00 (m, 5H, C}), 2.97-2.89 (m, 1H, C}),
2.82-2.49 (m, 5H, Ch), 2.29-2.19 (m, 1H, Inp-§, 1.78-1.66 (m, 1H, Ch, 1.66-1.54 (m, 1H,
CH,), 1.53-1.40 (m, 5H, C§), 1.40-1.16 (m, 2H, C§), ppm. ESI-LC-MSWz 477.4 [M + 4H -
FJ?*; HRMS (ESI-MS) calcd. for GHeg:FN;Og [M + H]* 970.4667 found 970.4693.

4.6 Synthesis of 4-(tert-butoxycarbonyl)-N,N,N-trimethyl benzenammonium triflate (20)

4-dimethylaminobenzoic acid (1.00 g, 6.05 mmol, édquiv.) was added to THF (50 ml)
and the resultant mixture stirred and cooled to.Q&Ger 15 minutes, trifluoroacetic anhydride
(2.85 ml, 13.3 mmol, 2.2 equiv.) was added dropwisé the consequent blue solution stirred (35
min). Addition of' BUOH (11.4 ml, 119 mmol, 19.7 equiv.) was followmgdfurther stirring at room
temperature (2 h). The solution was then poured gatturated NaHC£ (250 ml) and extracted
with DCM (3x 100 ml, 3x 50 ml). The combined orgatayers were dried (MgS{) filtered by
gravity and residual solvent removed by rotary evafpon. This delivered a black oil which was
eluted through a silica pad (DCM, 60 ml) and sotwemoved by concentratian vacuo. The final
yellow oil (1.12 g, crude) was then re-dissolvedd@M (dry, 30 ml) and cooled to 0°C under a
blanket of N. This was followed by the addition of MeOTf (0.86, 7.61 mmol, 1.5 equiv.) and
stirring at 0°C (1 h). The reaction mixture wasnthpoured into an ice-cold solution of,&t (200
ml) which caused instant precipitation of the prcddsalt as a white crystalline solid (740 mg,
38%): 'H-NMR (400 MHz, CRRCOCDs); § 8.24 (d,J = 9.3 Hz, 2H), 8.18 (dJ = 9.3 Hz, 2H),
3.91 (s, 9H, NMe), 1.60 (s, 9H, OC(CHs); **C-NMR (100 MHz, CRCOCDs); § 205.5 (CO)
163.6 (ArC), 133.7 (ArC), 131.0 (ArC), 120.9 (Ar@1.7, 56.9, 27.3 (C¥O) ppm. ESI-MS
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m/z 165.1 [GoH1302]"; HRMS (ESI-MS) calcd for GHzNO, [M-CF305S]* 236.1651, found
236.1658.

4.7 Receptor-ligand binding assay

Competitive binding assays were carried out usirEKBB3/ghrelin receptor cells with
[**]ghrelin as the competitive radioligand. A solutiof binding buffer (50 ml, pH 7.4) was made
up by adding 4-(2-hydroxyethyl)piperazine-1-ethafesic acid (HEPES, 0.3 g, 25 mM), MgCl
(0.051 g, 5 mM), CaGI(7.4 x 10°g, 1 mM), EDTA (0.015 g, 2.5 mM) and BSA (0.2 ¢4%) to
distilled water. The resultant solution was filétarough a 0.22m syringe filter and kept on ice.

An aliquot of frozen cells was thawed to room terapme (1.5 x 19 cells/pellet),
centrifuged (3000 rpm, 10 min, room temperature) tre subsequent cell pellet re-suspended in
binding buffer (2 ml) and placed on ice. A stockusion of peptide/peptidomimetic was diluted in
binding buffer to acquire final concentrations be¢éw 17 to 10™ M and added (30 pl) to these
cells (50 pl) in triplicate.

[**]-ghrelin (10 pl) was added to binding buffer (3)rand vortexed. An aliquot of this
[**]-ghrelin solution (20 pl) was counted on a Cobréuto-Gammagamma counter and initial
volume adjusted to obtain 14000-17000 counts pewutai(cpm) per 20 pl aliquot-?fi]-ghrelin
(20 pl) was added to each peptide/peptidomimeticroiture, to give a final volume of 300 pl in
binding buffer. Each solution concentration wastexed, followed by agitation (550 rpm, 20 min,
37 'C). After 20 minutes, samples were spun (13 000, fmin, 4 C) and placed on ice. The
supernatant was removed and the cell pellet rimsgdice-cold Tris-HCI (200 ul, 50 mM, pH 7.4).
The samples were spun again (13,000 rpm, 5 mig)4cooled on ice, supernatant removed and
cell pellet counted using a Cobra Il Auto-Gangaanma counter.

All  binding assays were performed in triplicate foeach concentration of
peptide/peptidomimetic. Binding buffer (300 pl) affd?]-ghrelin (20 pl) alone were used as
background controls!§1]-ghrelin (20 pl) and cells (50 pl) in binding tef (230 pl) were used to
calculate the percentage of bound®i[-ghrelin displaced by each concentration of
peptide/peptidomimetic.

4.8 Computation of partition coefficients (LogP) for peptides and peptidomimetics

The n-octanol/water partition coefficients for all pefgs and peptidomimetics were
calculated using ACD/Ldg prediction software from ACD/ChemSketch (Freew2@)7.2.1.
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4.9 Calcium flux dose-response assay

This assay was used to determine theoE@lue for [1-Naf,Lys’(4-FB)]G-7039 in terms of
intracellular C4' release, with ghrelin used as the control ligartte Peptidomimetic compound
was dissolved in DMSO (1 ml) at a concentration26D uM and solubility tested in Hank’s
balanced salt solution (HBSS): 1.26 mM Ca®0L493 mM MgC}- 6H,O, 0.407 mM MgS® 7H,0,
5.33 mM KCI, 0.441 mM KHPQy, 4.17 mM NaHC@Q, 137.9 mM NaCl, 0.338 mM NHPO, 5.56
mM D-Glucose, 20 mM HEPES, pH 7.4 with a final cemttation of 1.2 % DMSO. Following
successful solubility, human recombinant ghrelicepgor calcium-optimised stable cell lines
(chem-1 cells) were loaded with a fluorescent cahcdye (Fluo-8 NW from ABD Bioquest 21080)
and calcium flux detected in response to the agomjs a Molecular Devices FLIPR™*
instrument in a modified HBSS buffer (20 mM HEPRS mM Probenecid, pH 7.4). Fluorescence
values underwent baseline correction and the pegeractivation was normalised to the maximum
response (ki of the control ligand ghrelin. The agonist assas performed for a total of 180

seconds and each assay concentration was perfanrdeglicate.
4.10 Serum stability study

A Waters Oasis HLB plate was used for both collectind extraction. The peptidomimetic
[1-Nal’ Lys>(4-FB)]G-7039 was incubated in a solution of 25%miam serum in PBS for 24 h.
Aliquots were removed at 0, 20, 60, 240, 420, a#dDIminutes, with each time-point performed in
triplicate. These aliquots were then mixed with @%) ammonium hydroxide (NKDH) in water
to denature peptidomimetic-serum (albumin) intécast [1-Naf Lys’(4-FB)]G-7039 was then
extracted from human serum using 20% MeOH/2% KT water and quantified by UHPLC-
MS. The amount was then expressed as the percevftéye area under the curve (AUC) in the UV
chromatogram relative to time 0, plotted againsteti(minutes) and data fitted to a curve of

exponential decay to determine the serum halfifg.
411 Radiochemistry
411.1 General information

All reagents and solvents used for radiosynthessewpurchased from Sigma-Aldrich

unless otherwise specified®F-fluoride was producedia the *0(p,n) ‘®F reaction in a GE
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PETtrace 880 cyclotron (Lawson Health Researchtimst London, Ontario, Canada). A Biotage
V-10 evaporator was used to remove solvent. A VEatd?LC with a 1525 binary pump system
(solvent A = MeCN + 0.1% TFA, solvent B =8 + 0.1% TFA) and two detectors (Waters 2487
Dual A absorbance detector set at 254 nm and a radiedtdw count detector) were utilised for
product analysis and purification. An analyticaluron (Agilent Eclipse XDB-C18, 4.6 x 150 mm,
5 um) was used for determining radiochemical puritd amolar activity of [1-Ndi Lys>(4-[°F]-
FB)]G-7039. A semi-preparative column (Agilent ZaxbSB-C18, 9.4 x 150 mm,Bn) was used
for the purification of f°F]SFB and [1-NdlLys’(4-[**F]-FB)]G-7039.

4112  Synthesisof [*®F]FBA

Scheme 1 shows the synthetic pathway16]FBA. Aqueous fF]fluoride was trapped on a
Waters Sep-Pak Accell Plus Light (46 mg) QMA Cartencartridge pre-activated with MilliQ
water (10 ml). The initial radioactivity of the tadge was measured using a dose calibrator (980-
1300 MBqQ) A solution of acetonitrile4® (1 ml, 25:75, v/v) containing potassium carbon@té
mg, 0.015 mmol, 2.6 eq.) and 4,7,13,16,21,24-Hexdq%0-diazabicyclo[8.8.8]hexacosane (6.0
mg, 0.016 mmol, 2.8 eq.) was used to eldt€]fluoride into the reaction vial. The solvent was
removed azeotropically under vacuum at 50 *€F]fluoride was then dried a further two times
under the aforementioned conditions by adding ardual acetonitrile (1 ml). Zert-
butoxycarbonyl)N,N,N-trimethylbenzenammonium triflate (2.0 mg, 0.005moh 1.0 eq.) in
anhydrous DMSO (40Ql) was added to dried§F]JF and the subsequent solution heated for 10
min at 120 °C. Aqueous HCI (1 ml, 6 M) was added #re resultant mixture heated further (10
min, 120 °C). Water (2 ml) was added to dilute thaction mixture containing crudéf]FBA.
This solution was then trapped on two inter-coregctWaters Sep-Pak C-18 light cartridges
sequentially pre-treated with ethanol (15 ml) arater (15 ml). Elution of product then occurred
using anhydrous acetonitrile (8Q() to deliver the title compound¥F]FBA in an average d.c.
radiochemical yield of 82% (n = 3). This compoundswused in the next step without further
purification. To confirm that the correct productchbeen acquired, a co-injection of'3]-FBA
and [®F]-FBA in water was performed (2@, 30-70% MeCN + 0.1% TFA gradient system, see

Figure S3 supporting information).
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4113  Synthesisof [*®F] SFB

['®F]FBA was trapped onto two inter-connected Wateep-Bak C-18 light cartridges
sequentially pre-treated with ethanol (15 ml) aradex (15 ml) and eluted with acetonitrile (8ap
into a vial charged with NHS (29 mg, 0.25 mmol.jd&DC (71 mg, 0.46 mmol.). The resultant
solution was allowed to stand at room temperatorel5-20 minutes before being diluted with
water + 0.1% TFA (1.2 ml) and purified by semi-paeggive HPLC (30-70% MeCN + 0.1% TFA
gradient system). After solvent removal (V-10 evapar, 36°C) dry [**F]SFB was obtained in an

average d.c. radiochemical yield of 71% (n = 3) 2199% radiochemical purity.
4114  Synthesisof [1-Nal*, Lys’(4-[ *°F]-FB)] G-7039

A solution of [1-Naf]G-7039 (2.0 mg, 1.86 x Tmmol.) in acetonitrile (10@l) and HO
(100pl) was added to théJF]SFB, followed by DIPEA (1) and the resultant solution heated to
65 °C for 15-20 minutes. Crude [1-NalLys’(4-[*°F]-FB)]G-7039 began to precipitate out of
solution as a white solid. The solvent was subsatijyyeemoved and the solid re-dissolved stepwise
with DMF (300 pul), H,O (500ul) and MeCN (20Qul). This solution was purified by preparative
HPLC (30-70% MeCN + 0.1% TFA gradient system) amtivéred the title PF]radiolabelled
peptidomimetic [1-N&|Lys’(4-[*®F]-FB)]G-7039 in an average d.c. radiochemicaldyief 81% (n
= 3), an overall average d.c. radiochemical yidld8% (n = 3), a radiochemical purity99% and

an average molar activity of 34 GRghol (n = 3).
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Highlights:

» Fluorine-containing growth hormone secretagogues were synthesised
* A fluorinated G-7039 analogue was identified as alead with an 1Csy of 69 NM
«  Prosthetic group radiolabelling yielded [1-Nal*, Lys>(4-[*®F]-fluorobenzoyl)] G-7039



