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5 wherein
R 18 isopropoxy or 2,2,2-trifluoro-1-methyl-ethoxy; and

R’ is a radiolabelled group CHs, wherein the radionuclide is *H or ''C.

It has been found that the radiolabelled compounds of formula I may be used as PET (Positron

10  Emission Tomography) radiotracer for the labelling and diagnostic molecular imaging of the
glycine 1 transporter functionality. Molecular imaging is based on the selective and specific
interaction of a molecular probe (e.g. a radiotracer) with a biological target (for instance a
receptor, an enzyme, an ion channel or any other cellular component that is able to bind or retain
the molecular probe) which is visualized through PET, nuclear magnetic resonance, near infrared

15 orother methods. PET, a nuclear medical imaging modality, is ideally suited to produce three-
dimensional images that provide important information, on the distribution of a biological target
in a given organ, or on the metabolic activity of such organ or cell or on the ability of a drug to
enter such organ, bind to a biological target and/or modify biological processes. Since PET is a
non-invasive imaging technique it can be used to investigate the pathophysiology of a disease

20 and the action of drug on a given molecular target or cellular processes in humans and in animals.
The availability of a PET radiotracer specific for a given molecular target can facilitate drug
development and the understanding of the mechanism of action of a drug. In addition, a PET
radiotracer may facilitate diagnosis of a disease by demonstrating pathophysiological changes

taking place as a consequence of the disease.
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rapidly becoming an essential and integral component of drug discovery and development

15 process. Traditionally, the discovery and development of new drugs has been performed with a
heavy emphasis on in vitro techniques to select promising lead candidates which are
subsequently tested in living animals prior to human administration. Because in vitro systems
reflect only part of the complexity of living systems and in vivo animal models of human disease
are often only an approximation of human pathology, there is growing realization that a robust

20 understanding of drug-receptor interaction in living man at an early stage in this process will be a
major driving force in further enhancing the efficient and timely discovery and development of
novel therapeutics. Over recent years, there has been a growing use of human medical imaging to
assess pathologies, disease processes and drug action. These imaging modalities include PET,
MRI, CT, ultrasound, EEG, SPECT and others (British Medical Bulletin, 2003, 65, 169-177).

25 Therefore, the use of non-invasive imaging modalities, e.g. PET is an invaluable tool for the
development of drugs in the future. Non-invasive nuclear imaging techniques can be used to
obtain basic and diagnostic information about the physiology and biochemistry of a variety of
living subjects. These techniques rely on the use of sophisticated imaging instrumentation that is
capable of detecting radiation emitted from radiotracers administered to such living subjects. The

30 information obtained can be reconstructed to provide planar and tomographic images that reveal
distribution of the radiotracer as a function of time. The use of radiotracers can result in images
which contain information on the structure, function and most importantly, the physiology and

biochemistry of the subject. Much of this information cannot be obtained by other means. The
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The radionuclides commonly used in PET include ''C, *N, 0O or '*F. In principle, it is possible
to label all drugs with analogous with the parent compound, but only a few are found applicable
as imaging agents in vivo in humans. The radioactive half-time of ''C, N, "0 and '°F are 20,
10, 2 and 110 min, respectively. These short half-lives endow a number of advantages to their
20 use as tracers to probe biological processes in vivo using PET. Repeat studies in the same subject
within the same day are made possible. PET is being increasingly used as a tool to determine
drug-dose-enzyme/receptor occupancy relationships in well-defined compounds. The use of PET
radiotracers that specifically bind to the target receptor or enzyme can provide information about
- the ability of a drug to enter the brain and bind to the target site,
25 -the degree of occupancy of the target site produced by a given dose of drug,
- the time-course of occupancy, and
- the relative plasma and tissue kinetics of the drug in question.
Occupancy studies are performed with PET radiotracers which are usually not identical to the
drug candidate under study (British Medical Bulletin, 2003, 65, 169-177).
30 The object of the present invention was to find novel radiotracers for the in vivo PET imaging of
the Glycine 1 transporter. It has been found that the obtained radiolabelled compounds of
formula I have potential to be used as an imaging agent for visualizing the Glycine 1 transporter

in humans. The following radiolabelled compounds are encompassed by the present invention:
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- the relative plasnma and tissue kinetics of the drug in question.
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0 An object of the present invention is the use of a compound of formula I for the

manufacture of a medicament for diagnostic imaging of GlyT1 in the brain of a mammal and a
pharmaceutical composition comprising such compound and a pharmaceutically acceptable
excipient.
Glyt1 transporter inhibitors are useful for the treatment of illnesses, which are psychoses,
15 pain, dysfunction in memory and learning, schizophrenia, dementia and other diseases in which
cognitive processes are impaired, such as attention deficit disorders or Alzheimer’s disease. The
preferred indication is schizophrenia.
Schizophrenia is a progressive and devastating neurological disease characterized by
episodic positive symptoms such as delusions, hallucinations, thought disorders and psychosis
20 and persistent negative symptoms such as flattened affect, impaired attention and social
withdrawal, and cognitive impairments
The non-radiolabelled compounds are known in the prior art and described in W0O2006/082001
as GlyT1 transporter inhibitors.
Scheme 1 represents a synthetic route towards compounds of formula (I) wherein R” is a

25 radiolabelled group:
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The compound of formula II is reacted with a base such as cesium carbonate and with a reagent

of formula ITI, wherein R” is a group containing a radionuclide selected from *H or ''C, and X is
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Intermediate acid IV can be prepared by reaction of commercially available ortho-fluoro benzoic
acid with (S)-1,1,1-trifluoro-propan-2-ol (CAS: 3539-97-7) in the presence of base such as

10 sodium hydride in a solvent such as dioxane. Coupling of acid IV with known isoindoline V
(WO 2006082001) to yield the amide VI can be achieved in the presence of a coupling reagent
such as TBTU and base such as diisopropylethylamine in a solvent such as DMF.
Chlorosulfonylation of VI to provide sulfonyl chloride intermediate VII can be carried out in the
presence of chlorosulfonic acid in a solvent such as dichloroethane. Reduction of VII into

15 sulfinic acid II can be achieved by using sodium sulfite as a reducing agent in a solvent like
DMF and water.

Scheme 3 represents a synthetic route for the synthesis of compound of formula (IT) wherein R

1S 1SOPropoxy.

20
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Intermediate IX can be prepared by reaction of acid VIII (WO 2005014563) with the
5 commercially available alkylating agent: (iodomethyl)trimethylsilane in the presence of a base
such as lithium diisopropylamide and an additive like TMEDA in a solvent such as THF.
Coupling of acid IX with known isoindoline V (WO 2006082001) to yield the amide X can be
achieved in the presence of a coupling reagent such as TBTU and a base such as
diisopropylethylamine in a solvent such as DMF. Transformation of X into sulfinic acid II can be
10  achieved in the presence of TBAF in a solvent like THF.
Abbreviations
TBTU  O-Benzotriazolyl tetramethylisouronium tetrafluoroborate
DMF Dimethylformamide
TBAF Tetrabutylammonium fluoride
15 THF Tetrahydrofuran
TMEDA Tetramethylethylenediamine
MTBE Methyl-tert-butyl ether
LDA Lithium diisopropylamide
As described above it has been found that the radiolabelled compounds of formula I may be used
20 as PET ligands for the labelling and diagnostic molecular imaging of the glycine 1 transporter
functionality.
The corresponding unlabelled compounds [5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-
ethoxy)-phenyl]-[5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-2-yl]-methanone and (2-
isopropoxy-5-methanesulfonyl-phenyl)-[ 5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-2-yl]-
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Male Wistar rats were used for these experiments. Rats were sacrificed; their brains were rapidly
removed, frozen in dry ice powder. Ten um-thick sagittal sections were cut in a Cryostat and

10 thaw-mounted on adhesion glass slides. Brain sections were first incubated for 10 min. in Ringer
buffer (NaCl 120 mM, KC1 5 mM, CaCl, 2 mM, MgClL, 1 mM, Tris-HC1 50 mM pH 7.4) at 37
°C and then for 60 min. in Ringer buffer at 37 °C containing either [*H] 5-Methanesulfonyl-2-
((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[ 5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-2-
yl]-methanone or [*H] [2-Isopropoxy-3-methanesulfonyl-phenyl)-[ 5-(tetrahydro-pyran-4-yl)-1,3-

15 dihydro-isoindol-2-yl]-methanone] at concentration 1 nM. For the evaluation of the non-specific-
binding (NSB) of the radiotracer an additional group of sections was incubated with Ringer
buffer containing the radiotracer and the reference GlyT1 inhibitor Org 24598 at the
concentration 10 uM (60 in at 37 °C). At the end of the incubation, sections were rinsed 2 x 5
min. and 1 x 15 min. in ice-cold (4 °C) Ringer buffer and then rapidly dipped three times in

20  distilled water at 4 °C. Slide-mounted brain sections were dried under a flow of cold air and
exposed together with [*H]-microscale to a Fuji Imaging plate for 5 days. The imaging plate was
then scanned in a FujiFilm high resolution plate scanner. The total amount of radiotracer bound
to the brain areas of interest (TB) were measured using the MCID image analysis program and
expressed as fimol of bound radiotracer/mg of protein. The amount of ['H] 5-Methanesulfonyl-2-

25  ((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[ 5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-2-
yl]-methanone specifically bound to the GlyT1 carrier (SB) was calculated according to the
formula: SB =TB — NSB.
The results obtained showed that the distribution of the binding sites of [’'H] 5-Methanesulfonyl-
2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[ 5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-

30 2-yl]-methanone and [H][2-Isopropoxy-5-methanesulfonyl-phenyl)-[ 5-(tetrahydro-pyran-4-yl)-
1,3-dihydro-isoindol-2-yl]-methanone] corresponded to the known distribution of the GlyT1
transporter [Cubelos B., Gimenez C., Zafra F., Cereb Cortex 15, 448-459, 2005; Zafra F.,



| sopropoxy-5 -met hanesul fonyl - phenyl )- [5-(tetrahydro-pyran-4-yl)-

1, 3-di hydro-i soindo 1-2-yl] - nethanone] was investigated in the rat brain.
Mal e W stwiO 20e0052148r e used for these experinents. Rats RETEPI@ON6f0BEed;
their brains were rapidly renoved, frozen in dry ice powder. Ten mmthick
sagittal sections were cut in a Cryost# and thaw nounted on adhesi on gl ass
slides. Brain sections were first incubated for 10 mn. in Ringer buffer
(NaCl 12QgsH\., I@Hva&s mMDiﬁ@@ltZ\IC% GiMendDCl, BtckmMathigend-, Hcubdsc el @ H5 73952- at
37 0C and then fo in Ringer buf f er at 37 0C contajning either [ H|
5- Met h éﬁeg%ﬂSf]dﬁl)gh dgnsﬂ(lqssaf bingngsites wergpbssrved in the thalamus, the brainstem, pons and
1-net h¥111 éﬁhQBMﬁ}lﬁﬁgﬁﬂc}éM@ ck%bgltllﬁ‘{jlr]%w&ra%nﬁ ésa]()er% obbarved in the striatum, cortex and

1, 3-di hydro-1sol anone or

[2-1] somnmmoxtylp@ etiharbasoh b Hhy Irad)dstemfs)wi[ﬂShi(ghebn&h;rdﬂimsmﬂtlmqspéeiﬁb)GlyTB-
di hy oin met ha concentr t| on

eval’ tﬂ?laﬁlt%f&tgh%ﬁﬁ%ﬁr é%l@%%pﬁ lﬁl @R@@)COBIP Gofg opelinhed padie Jalﬁoth [H]
addi ti bhons NGHARYIEDh, h f Bt-alyi-ng
the rad ooy ahgHROmI 2RS2E e%f‘éfﬁ%g" & y% PP PR ALY
conce ntlr?&tilhadiromomﬂml(%&l]ﬂnethanoa@’ a@tq H]R-Iso propexyd> mﬁethmsulfwubahan(ﬁ) [5-
sectio rinse Ri nge
but f er (GHATRRmPES TPy i AP Y Hage Fitne LB et g

Sl i de- npymbatabloBbiers Bl @R WSTE tdhiReketinder a flow of cold air and
exposed together with [ H-mcroscale to a Fuji Inmaging plate for 5 days.
The i magl ng plate was then scanned in a FujiFilmhigh resolution plate
scatthedn Edstudignin the baboemdi ot r acer bound to the brain areas of
interest (TB) were nmeasured using the MCI D inage anal ysis program and

expr esSeGas 11{1&5?1&12 %ﬂ? Pm@dl.[i fS%lch[D 99 %rlélggal%sul%lgitl Sy &R0 -Hrah 3

5- Met hanesut T ony

% get hyil- ﬁgnﬁmw}o mdaﬁmsl ]zwhﬁméﬁﬁﬁ(s@myﬁqui hw M AhatedulfohyB2 4{WHP O=tifigbiado

1-methyl-ethoxv)-phenyl]-[5-(tetrahydro-pyran-4-y1)-1.3-dihydro-isoindol-2-yl]-methanone

The experiments described below were carried out in male baboons (papio anubis). Animals

15  were fasted for 12 hours prior to the PET study. Baboons were initially sedated intramuscularly
with Ketamine hydrochloride with restraint dosages of 5-7 mg/kg to achieve a light plane of
anesthesia and then maintained on continuous Propofol intravenous infusion @ 0.3-0.4 mg/kg/h
(DIPRIVAN® Injectable Emulsion). Circulatory volume was maintained by infusion of isotonic
saline. A femoral arterial catheter was inserted for blood sampling. Physiological vital signs

20 including heart rate, ECG, blood pressure (Spacelabs Monitor, Issaquah, WA, USA) and oxygen
saturation (Nellcor OxiMax® N-600™ Pulse Oximeter, Pleasanton, CA, USA) were
continuously monitored throughout the study. The animal was positioned in an ECAT HRRT®
brain PET scanner (High Resolution Research Tomograph, CPS Innovations, Inc., Knoxville,
TN). The head of the animal was fitted with a thermoplastic mask that was attached to a head

25 holder for reproducible fixation. A 6 min transmission scan with a 1 mCi Cs-137 point source
was initially done for attenuation correction. [1 1C—] [2-Isopropoxy-5-methanesulfonyl-phenyl)-[ 5-
(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-2-yl]-methanone] and [''C]-5-Methanesulfonyl-2-
((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[ 5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-2-
yl]-methanone were administered intravenously as a 1 minute bolus injection. PET scanning and

30 arterial blood sampling was initiated upon start of the radiotracer administration and PET images

were acquired from 0 to 90 minutes following administration of the radiotracer.



yl]-met hanone specifically bound to the AyTl carrier (SB) was cal cul ated
according to the fornula: SB = TB - NSB. The results obtai ned showed that
t he di strwbuvioans2ad t he bi nding sites of [3H] 5-Met hane®alrfErngo9/064033
2-((9)-2,2,2-trifluoro-

1- met hyl - et hoxy) - phenyl ]-[5-(tetrahydr-d9pyran-4-yl)- 1, 3-di hydro-i soi ndol -
2-yl] -nmethanone and

H [ 2- 1 mrr@@ngfﬁregeem% cf@mhbw@hwMﬁl[rédl(ﬁr@ée%@md]{mmp&@@xﬁ =5y1) -

|, 3-di hydro-i soi ndol - - met hanone] corresponded to the known

distri bnﬂthmasdfonyhph@yjoWS (tatmhgdrortyean- ﬁ@@bbB@isllyqu 1s@m¢19hé-yl]€1n¢thzlafneaa and,
Cereb (rt‘gﬁﬁex 15, 448-459, 2005; Zafra F.,Ar afj res Danbol t
NC, G »-Methageylfonat-#iSden’- trlﬂlzprﬂéd?l@él@ @h@@) pbsnylkb%étﬁtrégfdrqgwp

Hi gh d tise _Siir ]

br ai nstQt gﬁ? ! 30%?%83&%%%2 %gﬁ%lﬁa\r{:{gg@a‘ggg dj pﬁ(ﬁg t%:%}le g?m ﬁa’m %gsnvsvllt?i es
wer & oher aoadny outvhethat dérﬁtnsmated(peﬁleuptmmB(p)pmcamwﬂmlﬁ@tfatmwhatalsdmv of t he
radiotracers with high co centr ns af the specif i nhi bi tor

24598 dFcliierarr dsdenfinderq ﬁlﬁr St T@Pﬁ?ﬁl@ﬂﬁé g}?ﬁv@w@wf ﬁ?fg: rf@ﬂ@@@fﬁ l‘ﬁﬂF‘H@d of -

bot h [ 3#d known dlstrlbutlon of the ycing trans orter 1 QGI T1) with higher accurn latlon 1n the

5- Met hanesul fonyl - gz 2-trifluoro- -?Inathy -etg hoxy) - phenyl | -[5-(tetra

hydr o- ppnarmraingtéh; cei&;‘t&lldmhylmdr thalagwis ndmpar2d yo ortred! hegiome Cabdlos B., Gimenez

E?g giﬁlyd?%iﬁoéﬁf gdﬁ%ega}@%g% W%h‘)ﬁgg%% [ g yl ] - met hanone] to rat brain

sectj ons confirmng that both radiotracers bind to the GyTl transporter.
In vivo PET studies in the baboon 1) PET imaging with [1
1C] [ZQDPEErlmam-Vﬁthwﬁtahmm®gﬂi@¥$£€{m§@1yl) [ 5- (tetrahydro- pyran- 4-

g )- 5. IVE thﬁ% g)lrﬁ%nlglsltg :tesged(tbgf‘%% o0 rrf.';lntla%e%ge(%ly?‘? 1n1{1b1tors to block the uptake of
1 met hyl'cy zhﬁ,asyrbp&tsewﬁdth&ésmfo%r ﬁlliéfl@_ll)qﬁ(%tﬁﬁy&o)ﬂy}an-4 -y1)-1,3-dihydro-isoindol-

1, 3-di hydro I soi ndol - -y ] - met hanone The experinents déscri bed bel ow were
carri ed- yilnmelthannn&]anﬂa[béliH%qulaqmnmlﬁ)mybﬁﬁ()S) 2h24maflgoro-1-methyl-ethoxy)-phenyl]-

15  [5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-2-yl]-methanone in brain regions known to

contain the GlyT1. Since both of [5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-
phenyl]-[5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-2-yl]-methanone and (2-isopropoxy-5-
methanesulfonyl-phenyl)-[5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-2-yl]-methanone are
selective GlyT1 inhibitors, one of these compounds, [5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-
20 methyl-ethoxy)-phenyl]-[5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-2-yl]-methanone, was

selected for the experiments described below.

Each animal received two sequential administrations of the radiotracer on the same day. The first
administration of radiotracer was used to determine radiotracer baseline uptake. Following the

25 Dbaseline scan, the baboon received an intravenous administration of unlabeled [5-
methanesulfonyl-2-((S)-2,2,2-trifluoro- 1-methyl-ethoxy)-phenyl]-[ 5-(tetrahydro-pyran-4-yl)-1,3-
dihydro-isoindol-2-yl]-methanone (blocker). The blocker infusion started 20 min before (the
second) radiotracer injection. The blocker was first infused at dose = 0.2 mg/kg. After 10 min,
the flow rate was changed to deliver 0.5 mg/kg for the remainder 100 min of the study.

30 Preliminary pharmacokinetic experiments and modeling of the data indicated that these rates of
infusion produce constant plasma levels of [S-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-
ethoxy)-phenyl]-[5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-2-yl]-methanone during the

PET scan time interval.



were fasted for 12 hours prior to the PET study. Baboons were initially
sedated intranmuscularly with Ketam ne hydrochloride with restrai nt dosages
of 5-7 nowhkgotosaehi eve a |ight plane of anesthesi a andPCi@ar2miontodas ned on
conti nuous Propofol intravenous infusion @O0.3-0.4 ng/kg/h (D PRI VAN(r)

| nj ectabl e Emul sion). G rcul atory vol ule- was mai ntai ned by infusion of
isotonic saline. A fenoral arterial catheter was inserted for bl ood

sanpl i Pgetrddmisit Mlithgdotdf5- methahesalfgmﬁ 3- ((Sb-lQJ znglfh@acs t1 -thé@h@-etiaE)-phbaH[ 5-
pressure (Spacel abs Monitaq | ssaqu and oxygen satur ation

(Nel | cdtetreRyduasppran- wbd@%ﬁwdmsg@d@x? Bfﬂtfé?tharlﬂlnéé% B (Al waAytoRer e

t t d
;ﬁ " EICR%E;@%?&%%I(% ﬁlg %‘%n er Oft%?h e%sélg?rq[‘l 0] nﬂ%ﬁ?oé) arc fr;)glr ggﬁ IClr;'S
| nnov atrh&lﬂa%esdl%yl pKARXV[i5 I-(It&lrah pyﬁlﬁ4%aﬂ 3QfihyldReisd HdERb- y‘ﬂa&eﬂlhﬁd&g L aMdth a

thernopl astic masSk that was attached to'a head "hol der for “reproduci
fixatighCls- Mautnamemmbngm $(§|)d|;fz %maﬂuomilhnathil-ﬁﬁbxmeﬂﬁ}’ [ paictrahysloatpg@nwas
|n|t|aIIy dan on correct

C][2-] y)lbrl (i@gy?rrg 1?{%{1 )é -|r1fe(§wpn?)pl qleij)[]cii 198 homogenous distribution of
(tetrahy B&Tlmfh fo %%Iu) fﬂ(e b%alﬁi' "ﬂYegé %hﬁﬂdﬁ%&tﬁéh&&ﬁ&%%ﬂ rdfifirders for

C] - 5- Met hanesu -trifluoro-
1- met hyhe Giﬁdnya)ns}pman yhd 61[65r4yz sletvwdhklairthmplymdmgzte WHe)GlyT-1 transporter can be

1, 3- d|h soin n adm ni stered intravenously as a
1 m nutr 8?1 h%ufﬂﬁﬁéﬁ‘ﬂ a%ﬁgt%ﬁgenggﬁﬂ?ﬁ ‘ﬁ‘aﬁﬁ@nﬁ?ﬂ?ﬁh al bl ood sanpling was
inifgated upeRr shblinddfoftepredat BvERGHN ard doRb eSS 1 Qz'liw?ﬂﬂaﬁEeThélﬁﬂﬁgﬁlSth&Ver €
acquired fromO to 90 m nutes foll ow ng admni stration of the

r adi ot rdégeesiThediserdatstod thyf centrelswryavs gy iemsion dkampls fiwveshize praenibotognitive

radi otr.acers L
nmet Ihanesa?lfmre*n tan%%%ﬁlﬁu}l r[% 1(Sefa?ééf’rahydro pyran-4-yl) -

1, 3- di hydr o-Tihg @bm@elindd-of fdrnied h&ﬂﬂ:&ﬁjro@d@ﬁéd[\ﬂclth pharmaceutically inert inorganic or
1C] - 5- Met hanesul fanyl -2-((S) - 2, -trifluoro-I|-nethyl-ethoxy)-phenyl]-[5-(t
et r ahy @FEANR/faamHers donthg pwodsctmnrﬁfdﬁléﬂn@sv%pmpagmnmt hanone) were rapidly

taken l’ﬁle'd'asa{gélctdh %r%r Wiiath idd fdfs Whd Qlll, of course, have to be adjusted to the individual

requirements in each particular case.
The radiolabelled inhibitors are preferably administered intravenously.

An injection solution may have the following composition:

Compound of formula (I) 1 mg

1 n HCI 20 wl

acetic acid 0.5 mg

NaCl 8 mg

phenol 10 mg

1 n NaOH q.s. ad pH 5
H,O q.s. ad 1 ml

20 The following examples illustrate the invention but are not intended to limit its scope.

25



time activity curves that denonstrated peak uptake 20-30 mn after

adm ni stration and a sl ow decline over the remainder of the study. The

regi onal wobrodsetsBon of both radi otracers refl ected theCrmpasmods®Bs i buti on
of the glycine transporter 1 (AQyTl) with higher accumulation in the pons,
brai nstem cerebellum and thal anus coefared to cortical regions (Cubel os
B., Gnenez C, Zafra F., Cereb Cortex 15, 448-459, 2005). 2) PET i maging
W th pharnacological chal | enges Theiga@@mgrinents tested the ability of

unl abel ed i nhibitors to bl ock t take of [
ql[2-1 daﬁrlapéw =[5- mth@aﬁ@ﬂtﬂnﬁbw(S)p%a;ﬁrrfﬁ-pso-étleeﬁhahwéy)pgmmmsy| )-1, 3-di

E{dgowgﬁﬁ g' ?Piiﬁ{héﬂp%§QH@ﬂ§%£§?gd€ }gpénthan - et hoxy) - phenyl ] -

[ 5- (tetrahydro-pyran-f-yl)- 1, 3-di hydro-isoi ndol - 2- yI]-nethanone in brain
regi ons known to o ¥ar t he (JyT'l. Si nce both of
(

[ 5- met hanesul f an S)-2,2,2-trifluoro- 1-nethyl-ethoxy)-

phenyl ] - [ 5- t pah p- pyran-4-yl)- 1, 3-di hydro-i soi ndol - 2-yl ] - net hanone
and (2-isop oxy- 5- nethanesulfonyl phenyl ) -[5-(tetrahydro-pyran-4-yl)-

1, 3-di hy i soi nd317=2-yI | - met hanone are selective AyTl inhibitors, one of
, [ t hanesul fonyl -2-((S)-2, 2, 2-trifluoro-Inethyl -

et hoxy) - phenyl ] - [ 5- {# et r ahydr o- pyran-4-yl ) -

1,3-dih dro i soi ndol - 2-yl ] -met hanone, was sel ected for the experinents
descti Béd°Bél ow. Each animal received two sequential administrations of the
radi ot nagey-2 9N -thusBMEmMERY1-thBEy) bdnsdicagii ni stration of radiotracer was
used to determne radi otracer baseline uptake. Follow ng the baseline scan,
t he baboon reielved an intravenous adm nistration of unlabeled [5-

net hanesul f erfyb<2- ((S)-2, 2, 2-trifluoro-1-nethyl - et hoxy) - phenyl ]-[5- (tetrahy
dro- pyr apgkd-y()- 1, 3-

36.0 g ( 316 mmol) of (S)-1,1,1-trifluoro-propan-2-ol (CAS: 3539-97-7) was added to a cold (0
to 5 °C) suspension of 17.0 g (425 mmol) of NaH (pract., 60 %) in 200 ml of dioxane. The

10 suspension was stirred at room temperature during 0.5 h then cooled (0 to 5 °C) and a solution of
20.0 g (143 mmol) of 2-fluoro-benzoic acid in 100 ml of dioxane was added. The mixture was
stirred during 0.5 h at room temperature and during 140 h under reflux. The mixture was poured
into 800 ml of water, washed with 300 ml of MTBE, then acidified to pH 2 with hydrochloric
acid and the product was extracted with MTBE. The solvent was concentrated in vacuo and the

15 residue was crystallized from ethanol/water to provide 27.3 g (82 %) of the title compound as a
white solid. MS (m/e): 234.1 [M]".

b) step 2
[5-(Tetrahydro-pyran-4-yl)-1.3-dihydro-isoindol-2-yl]-[2-((S)-2,2.2-trifluoro-1-methyl-ethoxy)-

phenyl]-methanone

F
O O F

F
N

20 o
To a solution of 0.9 g (3.8 mmol) 2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid in 9 ml
DMF under argon at room temperature, was added 1.4g (4.2 mmol) TBTU, 3.3 ml (19.2 mmol)
N-ethyldiisopropylamine and finally 0.8 g (3.8 mmol) 5-(tetrahydro-pyran-4-yl)-2,3-dihydro-1H-



di hydr o-i soi ndol - 2-yl ] - met hanone (bl ocker). The bl ocker infusion started 20
mn before (the second) radiotracer injection. The bl ocker was first

i nfused avodow®52148. 2 ng/ kg. After 10 min, the flow rat eChaEP2abangssl to
deliver 0.5 ng/kg for the remainder 100 min of the study. Prelimnary

phar macoki neti ¢ experinents and nodel i-hgr of the data indicated that these
rates of infusion produce constant plasna | evel s of

[ 5- met h@ﬂlﬁﬁdlé @y 903214-3)-23. PheZmixtirk Magstirréd ﬁf&bﬁmhﬁhﬁkﬁxm}e overnight. The

phenyl ] - &» (tetrahydro-pyran-4-yl)- 1, 3-di hydro-isoindol - yIJ nmet hanone
dur i ng SpHentpEas rgpged 1nrf@011‘?1t13‘|e\¥§511 uﬁr\@%w%@ph@ﬁtm @by hacsttey Thesolution was

[ 5- net S y { e

(tet ra%r 0- pi?é;‘)r? tﬁgva %r%%d gw %e i rslgi ?Qéglly ncf’oﬁowgfoe ?n%e(?%g%n%w( ?%I]éefi[eag%l ve
G yTl |cnh¢dnt1'amd)m nzawmpl @h@tmdé)bﬂ)@iae(iumﬁ@i wpkdiath coluph @keneftodreplty on silica

radi t r er S C%%é % ‘F"S(? ?‘PE{ IFGQWG apd 5’3],1@!%6‘@6)}1) })rowde 1.5g (93 %) of the title

1, 3-di hBR Gl nejvane [ 1
1C]-5-%ét g%éﬁ%ﬁfongﬁan ((Sgﬁgbgﬂ% tElflgéro | - met hyl - et hoxy) - phenyl ] -[5-(t

etrahy@bdﬁpﬁran- 4-yl)-1, 3-di hydro-isoindol -2-yl]-nmethanone ) and led to a
ngﬁ?? Qbf-. g}zipgytop_q>lr.o|o CEJVLIIVEhrO ohau S % §|H.rl gr%h 1

t r ans pIHoRK)-B&chds@BbhY chldeied that their blndlng to the G yT-1 transporter
can be reduced by unl abeled drugs that bind to the GAyTl transporter. The

conpounds of the plesent invention are diagnostic tools which may be
hel pful in the {di@g is of disorders of the central nervous system for

exanpl e f firenia, cognitive inpairnent and Al zheiner's disease.
The conpo of rmula | can be processed with pharmaceutically inert
i norgani c/or orgagdoc carriers for the production of pharmaceutical
preparafions. &

10 ©°

A solution of 0.2g (0.47 mmol) [5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-2-yl]-[2-((S)-
2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-methanone in 2 ml of 1,2-dichloroethane was added
dropwise to 0.32 ml (4.7 mmol) chlorosulfonic acid under ice bath cooling. The mixture was
stirred at room temperature for 30 minutes and then at 55 °C for 30 minutes. The mixture was

15 cooled in an ice bath and quenched by dropwise addition of 2 ml water. The mixture was diluted
with dichloromethane. The organic layer was separated and the aqueous layer was extracted
twice with dichloromethane. The combined dichloromethane extracts were dried over Na;SOy,
filtered and concentrated in vacuo. The obtained foam was stirred with ethylacetate. The solid
was filtrated. The filtrate was washed twice with a saturated solution of NaHCOs, dried over

20 NayS0Oy, filtered and concentrated in vacuo to provide 0.12g (51 %) of the title compound as
light yellow foam. MS (m/e): 517.1 [M]".
d) step 4
3-[5-(Tetrahydro-pyran-4-yl)-1,3-dihydro-isoindole-2-carbonyl]-4-((S)-2,2,2-trifluoro-1-methyl-

ethoxv)-benzenesulfinate sodium salt

25 ©



The dosage can vary within wide limts and will, of course, have to be
adjusted to the individual requirenents in each particular case. The radio
| abel | ed wohtwaserss are preferably adm ni stered i ntravelrCUgPRO09AMIBRH| ect i on
solution may have the follow ng conposition: The foll ow ng exanpl es
illustrate the invention but are not i-Mended to limt its scope. Exanple 1
[ SH et hyl | -1 S- Met hanesul fonyl -1 -CCSJ-1~*-trifluoro-I|-nethyl-ethoxyJ-phenyl
|-1S (tetg @8194dﬁmmm)yoﬂms@3 ¥hg 1. 7m,g3(9cdsi0hmd6k)o'fmﬂmpl©i hylryte werdrgiséoangina 13)
step12-((S) 2,2,2-Trifluoro-|-pe Q%r)gbenzmc aci d BGO%e( 316
mol ) &t V('%yr-ﬁnqthqnollﬁé ﬁql}lm@f?pf“bgéﬁﬁénmwlz {5-gstehygre-pyrapedsylidded to a
cold ( US| 1 ) in
200 m PR SR EREh ARl o B Rl Pk R Potite
0.5 h twwmnddablTad re(a@tld)mnﬁxtﬁﬁ)wamﬂlrradaoliiltd 4 Cafuriag@.1Chogr @ﬂdl&emd:r)ugdlf at

2-fl -b i idipn 1Q0 dded. 1 Xt
ot 13 eQSRIRITRFTEuE st Spesa banpied B avaien Bumiigindd e Ardah FUTGx. The
M Xt Ur §ARSaRAMEE AT et @820 did: wak tWREE ithWRBARA Wb Beid B (TsoREMIRBE.  t hen

acidified to pH 2 with hydrochloric acid and the product was extracted with
MIBE. Theaged w@h tMTBE/ Ttﬂfn tdnThaorgdnic so kwamumasamdpqrh@d rad ilguesidswas

compourtrs 8t i BRPELARF I 1R ks P 3508 nfelp S ppdGcleBled 'S o Spcefox
[ 5- (Tetwa Qﬁﬂé@atﬂ%h@fbaénd/{ﬂmxture was filtrated and concentrated in vacuo. The residue was

3 dlhydro isoindol-2-yl]-[2-((S)-2,2,2-trifluoro- 1-nethyl-ethoxy)-
purified chromatographically by using a reverse phase column (RP-18, water/methanol) to

provide 1.12g (48 %) of the title compound as a white foam. MS (m/e): 484.3 [M+H]".
e) step 5
[’H-methyl]-[5-Methanesulfonyl-2-((S)-2.2.2-trifluoro-1-methyl-ethoxy)-phenyl]-[ 5-(tetrahydro-

pyran-4-yl)-1.3-dihydro-isoindol-2-yl]-methanone

S
15 H
0.16 mg (1.2 umol) of Lil were added to a solution of 50 mCi (0.15 mg, 0.6 umol) of [*'H]methyl
nosylate in 0.2 ml of DMF. After stirring of the reaction mixture for 3 h at 20 °C in a closed vial,
0.6 mg (1.4 pmol) of 3-[5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindole-2-carbonyl]-4-((S)-
2,2, 2-trifluoro-1-methyl-ethoxy)-benzenesulfinate sodium salt and 1.0 mg (3.1 umol) of cesium
20 carbonate were added and stirring was continued for 2 h at 20 °C. The reaction mixture was
treated with water and brine and was then extracted with ethyl acetate. After evaporation of the
organic solvent the resulting crude product was purified by column chromatography (silica, ethyl
acetate/heptane 4:1) to yield 23.9 mCi (48 %) of the tritiated title compound in a specific activity
of 74 Ci/mmol (according to MS analysis). Radio-HPLC analysis indicated a radiochemical
25 purity of > 99%.



phenyl ] - met hanone To a solution of 0.9 g (3.8 nmol)
2-((S)-2,2,2-trifluoro-1-nethyl -ethoxy)-benzoic acid in 9 mMl DWW under
argon at woaomomsaper at ure, was added 1.4g (4.2 nmol) TBPOI/ER2@9/0640819. 2
mol ) N-ethyl diisopropylam ne and finally 0.8 g (3.8 nmol)

5- (tetrahydro-pyran-4-yl)-2, 3-di hydr o-Il#i soi ndol e (CAS: 905274-50-2). The
m xture was stirred at room tenperature overnight. The sol vent was renoved
in vacuo. The residue was dissol vedExampldy! acetate. The sol ution was
washed fw ce with water and solution, dried over Na

twice wth sat. NaHCOs
SO, fill' CemethyAnks-Metranesylfansd2- @Sk Redotrifinesod rmathydethaxskphemilk[d wi t h

flash }.ﬁgir}l, 1| _ aphyy. Pal 4 Ui 1 a gradient forned from

hept ang&gn gg‘ﬂ??ﬁ%{e?%)eﬂ odlm@ilg%ﬁ??%ygég&é}?%%%the title conpound as a
yellow oil. M5 (me):1420.2 [MtH +. c) step 3

3-[5-(Tetrahydro-g yl) -1, 3-di hydro-i soi ndol e- 2-carbonyl ]-4-((S)-2, 2,2

-trifluoro-1I- héxy) - benzenesul fonyl chloride A solution of 0.2g
(0.47 mol) te ydro- pyran-4-yl)-1, 3-di hydro-i soindol -2-yl]-[2-((S)-
2,2,2-trifl o-1- hyl - et hoxy) - phenyl ] - met hanone in 2 m of

1, 2- di chl pret hane®WaS added dropwise to 0.32 m (4.7 nmol) chlorosul fonic

acid undé&r yce batHh'cepoling. The m xture was stirred at roomtenperature
for 30 ni%utes and then at 55 OC for 30 nminutes. The nixture was cool ed in

s i e B Pt e L SR et e

aqueous:thoay}ebenmaseselfmlamcﬂoddlm WIR:(Q g, tZhudo iehives dimﬂmha.lowm afonbi ned

o ol or ST i, {3515 ere 011 od Vel e SO ert L ered, 2, concont ratec
injected into the Bioscan AutoLoop System and flushed with argon (30 mL/min) for 5 seconds.
[''C]Methyl iodide (prepared according to Larsen, P., Ulin, J., Dahlstrom, K. J. Label. Compds.

10 Radiopharm. 37, 73—75, 1995) was transferred into the Bioscan Autoloop (Bioscan Inc,
Washington, DC) in a stream of helium (30 mL/min). The [''C]methyl iodide was trapped in the
AutoLoop for 3.5 minutes before the flow was stopped. After 4.5 minutes, the reaction mixture
was automatically transferred to a semipreparative HPLC and worked up as follows. The
product was collected in a pressure reservoir where it was diluted with 50 ml of water, then

15 loaded onto a Waters C-18 SepPak Plus (see analytical and preparative HPLC conditions below).
The SepPak containing the purified title compound was washed with 10 ml of normal saline
before the product was eluted with 1ml of absolute ethanol followed by 10 ml of normal saline
through a 0.22 micron filter for sterilization into a sterile, pyrogen-free vial containing 4 mL of

normal saline.

20 HPLC Conditions:Analytical: Onyx C18 4.6x100 mm 35:65 MeCN:H,O TEApH 7.2 at 3
mL/min Prep: XTerra C18 5u 19x100 mm 40:60 MeCN:H20 0.1 M NH, formate at 18 mL/min

25



was filtrated. The filtrate was washed twice with a saturated sol ution of

NaHCOs, dried over Na2SO, filtered and concentrated in vacuo to provide

0.12g (5 weoofosetae title conpound as |ight yell ow f oamPCUEPINOA403517. 1

[M+. d) step 4

3-[5- (Tetrahydro-pyran-4-yl)-1, 3-di hydtoe~i soi ndol e- 2-carbonyl ]-4-((S)-2, 2,2

-trifluoro-I|-nethyl ethoxyVbenzenesul fnate sodiumsaltl.15 g (8.94 muol)

O‘NaZSCB and 1.70 g (9.60 mml) O Ngz 31ydrate were dissolved in 13 m
An ethanolic solution of 2.40 g (4.63 ) of

3 [5 (t[éﬂ-lnémg)m}]-éZ-ﬂwm‘ﬁpqx}yﬁ-)mqthglesulfonyl—phenyl) [5- (tetrahydro pyran-4-yl)-1,3-

di hydr I 2y &-((S-2,2,2-trifluoro-1-nmethyl-ethoxy)-benze

nesulfgrr‘lil chFl(glrllﬁoe2 %h%ﬂn The reaction mxture was stirred at 35 to

400C during 1 hour d t hen overnight at roomtenperature. 1.3 g Speedex

was added, the rea¢ n mxture was filtered and the filtrate was

evapor at ed ragde product was treated with aqueous citric acid/ Nad

solution t xttagted with MIBE/ THF 1:1. The organi c sol vent was

evapor at e d thelresi due was di ssolved in MeOH water (2:1), and treated

with 80 (9. 527bl ) OfNaHCO 3. 1 g Speedex was added and the reaction

m xt ure filte and concentrated in vacuo. The residue was purified

chr omat &gt aphi cal I% by using a reverse phase col um (RP- 18,

water/ thaqol) to provide 1.12g (48 % of the title conpound as a white

f oam 484.3 [ MtH| +. e) step 5

[3H' mtﬁﬁébﬂ)mbéx%—?@m%bfsﬂwl-ealaﬁésﬁlfogvlg béidoid {digior o- | - met hyl - et hoxy) - phen

yl I -[5-(tetrahvdropyran- 4-yl")- 1, 3-di hvdro-isoi ndol - 2- vH nmet hanone 0. 16 ng

(1.2 mmol) OfJ\Il were added to a solution of 50 nCi (0.15 ng, 0.6 mmol) of

[3H] met hylo o

To a stirred -70 °C suspension of 0.26g (1 mmol) 2-isopropoxy-5-methanesulfonyl-benzoic acid
(CAS: 845616-02-6) and 0.75 ml (5 mmol) TMEDA in 2.6 ml THF was added dropwise a LDA

10 solution (prepared from a 1.3 ml (2.1 mmol) 1.6M n-butyllithium solution in hexane and 0.3 ml
(2.1 mmol) diisopropyplamine in 2.5 ml THF at 0°C). The light yellow suspension was stirred at
-70°C for 30 minutes. A solution of 0.19 ml (1.3 mmol) (iodomethyl)trimethylsilane in 0.5 ml
THF was added dropwise over a period of 5 minutes. The yellow suspension was stirred at -70
°C for 15 minutes and then allowed to warm to room temperature. The light yellow solution was

15  stirred at room temperature for 1 hour and then quenched with 5 ml brine. The mixture was
diluted with 5 ml water. The mixture was concentrated in vacuo. The aqueous layer was
carefully acidified with HCI IN and extracted 3 times with dichloromethane. The combined
extracts were dried over Na,; SOy, filtered and concentrated in vacuo. The crude was purified with
flash column chromatography on silica eluting with a gradient formed from heptane and

20 ethylacetate to provide 0.21g (63%) of the title compound as a yellow oil. MS (m/e): 343.0 [M-
H]'.
b) step 2

[2-Isopropoxy-5-(2-trimethylsilanyl-ethanesulfonyl)-phenyl]-[ 5-(tetrahydro-pyran-4-yl)-1,3-

dihydro-isoindol-2-yl]-methanone




nosylate in 0.2 m of DWF. After stirring of the reaction mxture for 3 h
at 20 0Cin a closed vial, 0.6 ng (1.4 muol) of
3-[5- (t etwalydves2p@gr an- 4-yl ) -1, 3-di hydr o-i soi ndol e- 2- caPbomp2(0946{0835) -
2,2,2-trifluoro-I|-nethyl-ethoxy)-benzenesulfinate sodiumsalt and 1.0 ng
(3.1 nmmol ) of cesiumcarbonate were addiéd and stirring was continued for 2
h at 20 OC. The reaction mxture was treated wth water and brine and was
then extracted witlh ethyl acetate. After evaporation of the organic sol vent
the resulting gr product was purified by col um chromat ography (silica,
et hyl acetaye ane 4:1) to yield 23.9 nC (48 %9 of the tritiated title
ific activity of 74 G /mmol (according to M5 anal ysis).

C anal ysiks i ndicated a radi ochemical purity of > 99% Exanple 2
["C nmetqybl -1 S- Met hanesul fonyl -1 -CCSJ-1~A-trifluoro-I-nethyl-ethoxyJ-phenyl
| -1S- (Petrahydsio- py ran-4-yl)-1, 3-di hydro-i soi ndol - 2-yl ] - net hanone
3-[5- (Tetrahydre pyran-4-yl)-1, 3-di hydro-i soi ndol e-2-carbonyl]-4-((S)-2, 2,2

-trifl upkRaldg ttﬁUB@cQ&iﬁé’Hescﬁ%@@i‘@Myhtﬂ%@@ Qf sAhp1eN Sk 2 (thd tif18 corBpdUne! e)
was dISSO|V mL of dinethylformam de. The vial was seal ed: the

sol ut i orﬂsmqoagehiaﬁ@n 5f(©¢trabﬁéromymméryé)n%l3xﬁdsydr¢nlHcl@@ade(GASh%OfWésS&a% and
Aut oL
10 ooyt DA RS Rt b RSP u R B Ml Mg SO0 L o

J. Lsmbe) stef@npds. Radi opharm 37, 73 75, 1995) was transferred into the
Blosean Auto Ioo- Bloscan Ine washlnoton DC |n2a st ream of hellun1(30

m./ m n . J i 3 N B2 A RANYHNOCNA/GNCBULINHG |t eSs
beforesggﬁ fARM/MBS stopped After 4 5 nlnutes the reaction m xture was
aut omat’i transferred to a sem preparative HPLC and wor ked up as

foll ows. The

7%

1.40 g (2.64 mmol) of [2-isopropoxy-5-(2-trimethylsilanyl-ethanesulfonyl)-phenyl]-[ 5-

10 (tetrahydro-pyran-4-yl)-1,3-dihydro-isoindol-2-yl]-methanone was dissolved in 14 ml of THF
and treated with 4.0 ml (4.0 mmol) ofa 1 M solution of TBAF in THF at 60°C during 3.5 hours.
The reaction mixture was poured on an aqueous solution of citric acid/NaCl, then extracted with
MTBE/THF 1:1. The organic solvent was evaporated, the residue was dissolved in MeOH/water
(3:1) and treated with 600 mg of NaHCOs. After evaporation, the residue was purified

15 chromatographically on a reverse phase column (RP-18, water/methanol) to provide 0.66 g
(55 %) of the title compound as a white foam. MS (m/e): 430.2 [M+H]".
d) step 4
[*H-methyl]-(2-Isopropoxy-5-methanesulfonyl-phenyl)-[ 5-(tetrahydro-pyran-4-yl)-1,3-dihydro-

isoindol-2-yl]-methanone

20 *H



product was collected in a pressure reservoir where it was diluted with 50
m of water, then | oaded onto a Waters C- 18 SepPak Plus (see anal yti cal
and prepawat2owaskRBC condi ti ons bel ow). The SepPak cont acmirrgoowhesopuiri fi ed
title conpound was washed with 10 m of normal saline before the product
was eluted with Iml of absolute ethancel8followed by 10 M of normal saline
through a 0.22 mcron filter for sterilization into a sterile, pyrogen-free
vial conteainpi(Ng indTlofLfil Refd@ides &l & BstutiddRG0Gaqd{0. 1 mg; 0.6nmbolf &qéli]m&hylx a
846x100mﬂ3565l\/bCN H2Q TEA pH 7.2 at 3 nL/mn_ Prep: XTerra C 8 5m

19x 100 "e# 10150 2Bl WFqA@elistwrlwf therpastian grixtyge f‘?[ﬁﬂﬁ %@Qa%né clpsed vial

[ 3H e 1214 8 eyl ) r9- pyran- 4-
TR AR R e et A T e s

2-1s oprcaﬂ;onylﬂ Hefz2nt smlﬁaath)sbctluhlaaaylanéﬂ Hl‘:mg :{Iull fuomot) 9 desinrnéacbamatedwdro added

70 0C
St | rs{)praaﬁé%mg V?Pgt%ﬁens' ar}%%wt 5@990% ra%qtan(n@s@re WASBEHCHYIUB VAT AD. 75 m
( 5 mlb}mgMiP%ab fheg e§tr5@tedr W vas 1 addrd AiQRYRRafnl AhSSlguhi BIvERIEPAr ed

froma 1.3 (2 mmol ) 1.6M n-butyllithiumsolution in hexane and 0.3 mni
(2.1 mrcﬂu)tn® qremropw Iveaipngficchb calumin ChHﬁnaogI@Dl@) (silithecthylgleetatedicptane 4:1)

suspensi on for. 30 m nufes. outlon 19 1.3
oy 0 SRUhET AP R giearaise Wi SomBo it Feer (B afinal B tEobuer
period (ﬁﬁcoﬁilﬁ%mg%nawﬂg) RabiloOMPEUSRERSik At iNas] StddidcBemRkl pu19%8§>f99r%.15
m nutes and then allowed to warmto roomtenperature. The light yellow

solWtion was stirred at roomtenperature for 1 hour and then quenched wth

5 mM brine. The m xture was Example 4

['' C-methyl]-(2-Isopropoxy-5-methanesulfonyl-phenyl)-[5-(tetrahydro-pyran-4-yl)-1,3-

dihydro-isoindol-2-yl]-methanone

o)
15 In analogy to the procedure described for the synthesis of example 2, the title compound was
prepared from 4-isopropoxy-3-[5-(tetrahydro-pyran-4-yl)-1,3-dihydro-isoindole-2-carbonyl]-

benzene sulfinate sodium salt and [''C]methyl iodide.



diluted with 5 mM water. The m xture was concentrated in vacuo. The aqueous
| ayer was carefully acidified with HO IN and extracted 3 tines with

di chl or orwOhlarmas2iiBe conbi ned extracts were dried over RaT@R2009%064088r ed and
concentrated in vacuo. The crude was purified with flash col um

chromat ography on silica eluting wth-&gradi ent forned from heptane and
ethyl acetate to provide 0.21g (63% of the title conpound as a yellow oil.
M5 (nmfe): 343.0 [MH +. b) step 2 Claims

[ 2-1 sopropoxy-5-(2-trimethylsilanyl-ethanesul fonyl)-phenyl ]
-[5-(tetrahydro-pyran-4-yl)- 1,3- dihvdro-isoindol -2-vH net hanonel n anal ogy
to the procedure d ri bed for.the synthesis of exanple 1, step 2, the
Litle combdutiioaRTR spmpaEnd gtdprmula

5- (t et rahydro-pyran-4-yl)-2, 3-di hydro-| Hi soi ndol e (CAS: 905274-50-2) and
2-1 sopropoxy-5-(2-trinmethylsilanyl -ethanesul fonyl)-benzoic acid. Ms (me):
529.3 [M+. c) step 3 4-Isopropoxy-3-[5-(het gahydro-pyran-4-yl)-

1, 3-di hydr o-i soi ndol e- 2- car bonyl ] - benzene] sullf mate sodiumsalt 1.40 g (2.64
mrol ) of [2-isopropoxy-5-(2-trimnet hanesul f onyl ) - phenyl ] - [ 5-
(tetrahydro-pyran-4-y|)-I,3-dihyd%§!>‘ yl ] - met hanone was di ssol ved
in 14 mM of THF and treated with 4)8 (4.0lmmol) of a 1M solution of TBAF
in THF at 600C during 3.5 hours,—The react PG% Ri xture was poured on an
aqueous solution of citric acidg , then ertracted with MIBE/ THF 1: 1. The
organi ¢ sol vent was evapor at ed, otHe resi due masldissolved in MeOH wat er
(3:1) and treated with 600 ng of NaHCO . After evaporation, the residue was
puri fi egheedih omat ogr aphically on a reverse phase colum (RP- 18,

wat er/ mgt hanol ) to provide 0.66 g
5 R 18 isopropoxy or 2,2,2-trifluoro-1-methyl-ethoxy; and

R’ is a radiolabelled group CH3, wherein the radionuclide is *H or ''C.

2. A radiolabelled compound of formula I-A according to claim 1, which compound is

10 3. A radiolabelled compound of formula I-B according to claim 1, which compound is
..

o O
ae
O:?:
11
5 CH,

F
F
O
I-B

4. A radiolabelled compound of formula I-C according to claim 1, which compound is



(55 % of the title conpound as a white foam M5 (me): 430.2 [ MtH +. d)
step 4

[ 3H met hyWD-20R7/058@pr opoxy- 5- met hanesul f onyl - phenyl ) - [ 5- PCE&EP2WWAEM3PYT an- 4-
yl)-1,3-di hydroi soi ndol- 2-yli-nethanone0.16 ng (1.2 mol) of Lil were
added to a solution of 50 nC (0.15 ng200.6 mol) of [ HInethyl nosylate in
0.2 mM of DWF. After stirring of the reaction mxture for 3 h at 20 0Cin a
closed vial 0.6 ng (1.3 mmol) of

4-1 sopropoxy- 3-[5-(tetrahydro-pyran-4-yl)-1, 3-di hydro-i soi ndol e- 2-

car bonyl ] - benzene sulfmate sodiumsalt and 1.0 ng (3.1 nmol) of cesium
carbonate were added and stirring was continued for 2 h at 20 0C. The
reacti on m xture was trég;ed with water and brine and was then extracted

wi th ethyl acetate OAf er evaporation of the organic solvent the resulting
crude product ed by col um chromat ography (silica, ethyl

acet at e/ hept ag : tog7yield 29.2 nC (59 %9 of the tritiated title
conmpound in a -eC|fkﬁS§pt|V|ty of 74 G /mmol (according to M5 anal ysis).
Radi o- HPLC Anal ysi s | ndlicated a radi ochem cal purity of > 99 % Exanple 4

[ 11C net hyl }=¢2- | soprgpdky- 5- met hanesul f onyl - phenyl ) - [ 5- (t et r ahydr o- pyran- 4
-yl)-1,3- dihydro-isoi ndol -€- yI] nmet hanone I n anal ogy to the procedure
descrlbed f theS|s exa |tIe Q und was ,prepar ed
from 4-i sop@ Opc%otxlebél%? gO]in,P%lﬂ, I‘l’IllﬁE II?)andcgr(P 11% 0 Claim f: WA compoundhis

1, 3-di hydr o-i soi ndol e- 2- carbonyl] benzene sul frate sodiumsalt and [p
C]nethyl iodide.Clains 1. A radio | abelled conmpound of fornula wherein

5 6. A compound of formula I according to any one of claims 1 — 5 for use as GlyT1 tracer.

7. A compound of formula I according to any one of claims 1 — 5 for use in a GlyT1

binding study.

10 8. A compound of formula I according to any one of claims 1 — 5 for use as a PET tracer.

9. A compound of formula I according to any one of claims 1 — 5 for use for diagnostic

imaging of GlyT1 in the brain of a mammal.

15 10. A method for diagnostic imaging of a GlyT1 transporter which comprises
administering to a mammal an effective amount of a compound as defined in any one of claims 1
to 5.
11. A method for the detection of GlyT1 functionality in mammalian tissue which
comprises administering to a mammal in which such detection is desired an effective amount of

20 a compound as defined in any one of claims 1 — 5.



Rl is isopropoxy or 2,2,2-trifluoro-Il-nethyl-ethoxy; and R2 is a radio
| abel | ed group CH3, wherein the radionuclide is 3Hor 1 1C. 2. Aradio
| abel | ed worepounseli4df fornula |-A according to claim 1, whirdr2eoepmend is 3.
A radio | abell ed conmpound of formula |I-B according to claim1, which
conpound is 4. A radio |abelled conpoultr of fornmula I-C according to claim
1, which conmpound is5. A radiol abelled conmpound of fornula |I-D according to
claim1, machh@wmﬂurwnipmﬁi aﬁie@‘tna@ﬁm@ dife of olaffds & 15 ReaRrdimi@adt@eafiy one
of claims 1 - 5 for use, as tracer. 7. A conpound of fornula I
accor d.%@lp%tl%@r&h@newccwg% Of QlyE! fipthe bgain phe glagmat  bi ndi ng study. 8. A
conpound of fornmula | according to any one of clains 1 - 5 for use as a PET
tracer. 9. A conpound of fornmula | according to any one of clains 1 - 5 for
use for didg nAqﬂﬁnndcnut@ahgom@os@[wTdorﬁmisiﬂgei dmgioundhs elamadnmlany de ofclaiishod
for i st magi ng. of a G transporter which conprises adm nistering
égnanngﬁn%ﬁp@TP%E?EW%H%ﬁﬁﬁﬁ blsexgiPEdhpound as defined in any one of
clalns 1to 5 11. A nethod for the detection of GyTl functionality in
manmal i an ti ssue which conprises admnistering to a mammal in which such
detection is desired an effective anotifit* of a conpound as defined in any
one of clains 1 - 5.12. The use of a conpound as defined in any one of
claimse 1 - 5 for the manufacture of a conposition for diagnostic imaging of
G yTl in the brain of a mammal. 13. A pharnmaceutical conposition conprising
a conpound as clainmed in any one of clains 1 - 5 and a pharmaceutically
accept abl e exci pi ent.



