Synthesis of (S)-2-(2-[*°F]fluoroethoxy)-4-([3-methyl-1-(2-piperidin-1-yl-phenyl)-butyl-
carbamoyl]-methyl)-benzoic acid ([*°F]repaglinide) and its analoguous labeling precursor
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Introduction: Diabetes mellitus comprises a heterogeneous
group of disorders characterized by high blood glucose
levels. Two major types of diabetes mellitus have been
defined: type 1- and type 2 diabetes. Although
hyperglycemia is the common denominator of both, type 1-
and type 2 diabetes, the etiology and pathophysiology of
these syndromes are distinct. Type 1 diabetes is a chronic
autoimmune disease characterized by the selective
destruction of insulin-producing B-cells of the islets of
Langerhans. When autoimmune destruction affects more
than 90% of the B-cell mass, the resulting insulin deficiency
culminates into the development of overt hyperglycemia. In
type 2 diabetes, on the other hand, the pancreatic p-cells are
initially intact, and the disease is associated with insulin
resistance and loss of B-cell function, and eventual insulin-
dependency. SURs represent the target for hypoglycemic
sulfonylureas, a group of well known antidiabetic agents
which have been in clinical use for years, as well as for
repaglinide, a novel fast acting prandial glucose regulator
with a short plasma half-life (< 1 h). Repaglinide is the first
member of the carbamoylmethylbenzoic acid chemical
family to be used in a clinical setting, being a new chemical
class of insulin secretagogues with an insulin release profile
which is very different to sulfonylureas like Glyburide. If
biological activity is retained, a '*F-labeled repaglinide
derivative with high specific activity might become a
valuable tool for the visualization and quantification of
human pancreatic -cell mass in vivo.

Aim: The aim was to synthesize '’F-labeled non-
sulfonylurea hypoglycemic agent (S)-2-(2-["’F]fluoro-
ethoxy)-4-((3-methyl-1-(2-piperidin-1-yl-phenyl)-butyl-
carbamoyl)-methyl)-benzoic acid  (['’F]repaglinide), a
derivative of the sulfonylurea-receptor (SUR) ligand
repaglinide, as a standard compound for the eventual non-
invasive investigation of the sulfonylurea 1 receptor status
of pancreatic beta-cells by positron emission tomography
(PET) in the context of type 1 and type 2 diabetes with its
'8F_labeled analogue.

Chemistry: The syntheses of the '°F-standard compound 9
for evaluating the biological activity and the labeling
precursor 8 for the Ilabeling reaction with 2-
['*F]fluoroethyltosylate started from 2-hydroxy-4-methyl
benzoic acid 1. The synthetic strategy of Grell et al. for the
syntheses of repaglinide and related hypoglycemic benzoic
acid derivatives was applied in a modified form (Fig. 1) [1].
Esterfication with methanol and sulfuric acid yielded the
corresponding methyl ester 2. After side chain bromination
of 2 with NBS and azo-bis-isobutyronitril (AIBN) as a
radical starter, the bromo compound 3 was reacted with

NaCN in water using N-benzyltributyl ammonium chloride
as a phase catalyst to yield 4. Hydrolysis of the nitrile
moiety was conducted by continuous introduction of
gaseous HCI into a methanolic solution. The bis-methyl
ester 5 was obtained in high yields and could be selectively
cleaved with 2.1 equiv. NaOH to obtain the mono-ester 4-
carboxymethyl-2-hydroxy benzoic acid 6. The mono-ester 6
was coupled with (S)-3-methyl-1-[2-(1-piperidinyl)phenyl)-
butylamine 7 applying DCC as a coupling agent leading to
the final labeling precursor (S)-2-hydroxy-4-((3-methyl-1-
(2-piperidin-1-yl-phenyl)-butylcarbamoyl)-methyl) benzoic
acid 8. The following reaction with 1-bromo-2-fluoroethane
in acetone led to the methylester protected non-radioactive
standard compound 9.
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Fig 1: Syntheses of the labeling precursor and the ['°F]repaglinide
standard compound 9 for in vitro evaluation. (a) CH;OH/H,SOy;
(b) NBS/AIBN/CCly; (c) NaCN/N-benzyltributyl N*CI/H,0; (d)
HCI/CH;0H; (e) NaOH/MeOH; (f) DCC/toluene; (g) 1-bromo-2-
fluoroethane/aceton; (h) NaOH/CH;OH
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