CONTRAST AGENTS FOR MYOCARDI AL PERFUSI ON | MAG NG The
present disclosure relates to novel conpounds

woangsrireiong i negi ng noi eties, and their use foPCT/US2005/004687
di agnosing certain disorders in a patient.
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could be detected, thereby providing valuable diagnostic markers for myocardial
perfusion imaging. For purposes of this specification, a compound is referred to as
“labeled” when an imaging moiety is attached to the compound.

In one embodiment the present disclosure provides a method of imaging
myocardial perfusion comprising administering to a patient a contrast agent which
comprises an imaging moiety and a compound selected from deguelin, pyridaben,
pyridimifen, tebufenpyrad, fenazaquin, a deguelin analog, a pyridaben analog, a
pyridimifen analog, a tebufenpyrad analog, and an fenazaquin analog; and scanning
the patient using diagnostic imaging. In another embodment the imaging moiety is a
radioisotope for nuclear medicine imaging, a paramagnetic species for use in MRI
imaging, an echogenic entity for use in ultrasound imaging, a fluorescent entity for
use in fluorescence imaging, or a light-active entity for use in optical imaging.

In another embodiment the present disclosure provides a contrast agent

comprising an imaging moiety and a compound selected from deguelin, pyridaben,



nmyocardi al perfusion conprising admnistering to a

patient a contrast agent which conprises an inaging
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pyri daben, pyridimfen, tebafenpyrad, fenazaquin, a
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pyridimifen analog, a tebufenpyrad analog, and an fenazaquin analo g wherein the

contrast agent is of formula (I)

@,

wherein
each A is independently selected from O, CHR}, S, and NRY:



hi anot her enbodi nent the present diclosure provides a
contrast agent conprising an inmaging noiety and a
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pyridimfen, tebufenpyrad, $enazaquin a deguelin
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tebuf enpyrad anal og, and an fenazaquin anal og wherein
t he cantsrRedcteddrdth hidosén, Garardliayl (OpYiohdl)y, subktitneediwiteah
A is independently selected fromO CHRL, S, andNR 1;B
|1mgg?gm1@fd’, fnrdorn IAREIEJEACIE]- C6 al kyl optional Iy
substitute t | ' ' . [Wa12Tel
i = b R s e
QpfabRRahbiytys b Fhading ediety, tthd abondregBng noi ety, an

i magi ng noi ety, d abond B; I S, )
Py ogai SeEEEIRSH ey o i 4157 LB TR S e

ijﬁ% ' IRietYa i l.ng nmoiety; E is selected
fro%@%&?rod@nf %SQ%%ﬁ§V?gF%%ptionalLy substituted with
an i negisngleveidetom hadwgen Girigilkyg apbiveally substitgted atipm
together wth the carbon atomto which they are
STPEEREROI 0 A 21 HBEIE™RERG " or E and D, toget her

with the, oy RQRIRE iR Wib&Tatbay viieh fhl agwtichdd)form a
a cyclopropyl Ting; ais a single or a double bond;
Rih(;leZ)Oéllaspll' R4, RO, R10, R13, and R14, are each

i ndep e sel ect fr h . -

opt i _O%PP@ bs %‘ﬁ?ﬁe{ Wftg‘ghwatgﬁéna%tg{lﬁg %&%%f%&%iﬁe > form a
| SRRy TRIng! ¥

@ i asingle or a double bond;

R}, R% R}, RY R, R RS, and R are each independently selected from
hydrogen, C;-C alkyl optionally substituted with an imaging moiety, and an imaging
moiety;

RS and R® are each independently selected from hydrogen, C;-Cs alkyl
optionally substituted with an imaging moiety, halo, hydroxy, and an imaging
moiety;

when present, R” and R® are independently selected from hydrogen, C1-Cg
alkyl optionally substituted with an imaging moiety, halo, hydroxy, and an imaging
moiety; or ”

R’ and R7 together form an oxo group; or

R and R® together form an oxo group; or

R’ is O and R® is a bond to R7;

provided that §Vhen a s adouble bond, R” and R® are absent;

R is hydrogen or hydroxy;

R is selected from hydrogen, C;-Cs alkyl optionally substituted with an
imaging moiety, and an imaging moiety; or

R and R" together form an oxo group or =CHR';

with the proviso that at least one imaging moiety is present in formula (T).



R5 and R6 are each independently selected from
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In another embodiment the present diclosure provides a contrast agent
comprising an imaging moiety and a compound selected from deguelin, pyridaben,
pyridimifen, tebufenpyrad, fenazaquin a deguelin analog, a pyridaben analog, a
pyridimifen analog, a tebufenpyrad analog, and an fenazaquin analog wherein the

contrast agent is of formula (II),



conprising an i magi ng noi ety and a conpound sel ected

from deguel in, pyridaben, pyridimfen, tebufenpyrad,
woensnaggein a deguel in anal og, a pyri daben anabPogus2005/004687

pyridimfen anal og, a tebuf&npyrad anal og, and an

fenazaqui n anal og wherein the contrast agent is of

formula (I1),() wherein mis O or 1; al b - -L- and -
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== and == each independently represent a single or a double
bond;
| R, R, R3, R, R®, and R* are independently selected from
hydrogen, C;-Cs alkyl optionally substituted with an imaging moiety, and an imaging

moiety;

when present, R is selected from hydrogen and C;-Cs alkyl

optionally substituted with an imaging moiety, provided that when === is a double

bond, R?* is absent;

when present, R? is C;-Cg alkyl optionally substituted with an

a .
imaging moiety, provided that when ==== is a double bond, R? is absent;
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Pis 3 , wherein R, R°°, R°’, R*, and R™ are

independently selected from hydrogen, C;-Cs alkyl optionally substituted with an



provided that when is a double bond, P is absent; Q

is halo or haloalkyl; J is selected from N(R27), S, O
wCRed)07938{ =O) O, NHCH2CH2O, a bond, and C(=0) N( ReT)US2005/004687

with each group being drawnéwith its left end attached

to Gand its right end attached to the carbon

substituted with R21 and R22; when present, Kis

b%gﬁfblétpoéﬁd%dhﬁ?ﬁl@ maktgoxyal kyl, al kyl oxy, aryl,
al kyl optiona substituted with an I magi ng
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moiety;
M is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C;-Cs alkyl
optionally substituted with an imaging moiety, heteroaryl, and an imaging moiety; or
L and M, together with the atom to which they are attached, form a three- or
four-membered carbocyclic ring;
nis 0,1, 2, or 3;
R%, R%, R%, 'R24, R%, and R are independently selected from hydrogen, C;-
Cs alkyl optionally substituted with an imaging moiety, and an imaging moiety; and
Y is selected from a bond, carbon, and oxygen; provided that when Y is a
bond, K and L are absent and M is selected from aryl and heteroaryl; and provided
that when Y is oxygen, K and L are absent and M is selected from hydrogen,
alkoxyalkyl, aryl, C;-Cs alkyl optionally substituted with an imaging moiety, and
heteroaryl;
provided that at least one imaging moiety is present in formula (II).
In another embodiment R% is C,-Cg alkyl wherein the Ci-Cs alkyl is tert-
butyl.
In another embodiment R is C;-C alkyl wherein the C;-Cg alkyl is methyl.
In another embodiment the present diclosure provides a contrast agent

comprising an imaging moiety and a compound selected from deguelin, pyridaben,



provi ded that at | east one inmaging noiety is present
in formula (11). In another enbodi nent R29 is Cl-C6

wablbosio7edeer ein the Cl-C6 al kyl is tertbutyl. | RC/USRIWSN04687
enmbodi mnent R28 is Cl1-C6 al kyl wherein the Cl1-C6 al kyl
is methyl. In another enbodi nent the present diclosure

provi des a contrast agent conprising an inmagi ng noi ety

el danieA RO RpFRIdEfhefhghmanddpagliehndlog, a pyridaben analog, a

pyrldaben pyri di mfen, tebufenpyrad f enazaqu
detidisnifon anakizog tebafompyradapalogeais asgfenazagyin; 1D herein the

ana e anal og, and an fenazaquin
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(i) wherein: J is selected from\(R 27), S, O C(=0,
C(=0 O, NHCH2CGHR2O, bond, or ( O)N(R27) with each
group bei ng dRawn
its right end at ffache G n substituted with
R21 and R22; whe Y

hydrogen, al koxya

heteroaryl, and an R3fagi ng noi e |
sel ected from hydrogen, al koRal kylf, oXy, aryl,
Cl-C6 al kyl optionally substituted ggth anY%nPglng

noi ety, heteroaryl, and an i magi ngRnoietywi MTs

sel ected from hydrogen, al koxyal kyl, aUcyl oxy, aryl,

Cl-C6 al kyl optionally substﬂﬁﬁbt ed with an inmaging

noj ety, heteroaryl, and an inmaging noiety; or L and M
tBY&tHer with the atomto which they are attached,

form & &Reeerd ﬁ’fon{ R JTSI10p CedD); AOYYSNHEH;CBY0, Qbbsd, or

hal o or hal oal k
C(—O)N(RQ) with each group being drawn with its left end attached to G and its
right end attached to the carbon substituted with R* and R%;

when present, K is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C;-Ce

8 present, L is

alkyl optionally substituted with an imaging moiety, heteroaryl, and an imaging
moiety;

when present, L is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C;-Cs
alkyl optionally substituted with an imaging moiety, heteroaryl, and an imaging
moiety;

M is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C1-Cs alkyl
optionally substituted with an imaging moiety, heteroaryl, and an imaging moiety; or

L and M, together with the atom to which they are attached, form a three- or
four-membered carbocyclic ring;

Q is halo or haloalkyl;

nis0,1, 2, or 3;

R?*, R*, R® R* R?, R%, and R? are independently selected from hydrogen,
C,-Cg alkyl optionally substituted with an imaging moiety, and an imaging moiety;

R is C;-C alkyl optionaily substituted with an imaging moiety; and

Y is selected from a bond, carbon, and oxygen; provided that when Y is a

bond, K and L are absent and M is selected from aryl and heteroaryl; and provided



nis O 1, 2, or 3; R21, R22, R23, R24, R25, R26, and

R27 are independently sel ected from hydrogen, Cl-C6
wablbosio7egoni onal |y substituted with an i nmagi ng RFOTAISY005/004687

and an imaging noiety; R29 8s Cl1-C6 al kyl optionally

substituted with an imaging noiety; and Y is sel ected

froma bond, carbon, and oxygen; provided that when Y

iSat vHRANis Jky et Klartl B aRbRett and i M detectedl femh agldfogam
aryl and heteroaryl; and providedthat when Y.is

elspaaaikykamhd itCatllsyltpsionsllasipstiutes with g {a3ging gipjety, and
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% Yuted with an i magi ng noi ety, and heteroaryl;
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pyridimifen analog, a tebufenpyrad analog, and an fenazaquin analog wherein the

contrast agent is of formula (IV):

wherein:

J is selected from N(R*"), S, O, C(=0), C(=0)0O, NHCH,CH,O, a bond, and
C(=O)N(R27), with each group being drawn with its left end attached to G and its
right end attached to the carbon substituted with R*! and R%;

when present, K is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C;-Cs
alkyl optionally substituted with an imaging moiety, heteroaryl, and an imaging
moiety;

L is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C1-Cs alkyl



al kyl optionally substituted with an inmagi ng noiety,
heteroaryl, and an imaging noiety; L is selected from
woydsegee al koxyal kyl, al kyl oxy, aryl, Cl1-C PCT/US2005/004687
al kyl optionally substituteddw th an inmagi ng noiety,
heteroaryl, and an inmaging noiety; Mis selected from
hydr ogen, al koxyal kyl, al kyl oxy, aryl, Cl-C6 al kyl
QBtibRAIB] Jupstauted twithdreichagirighmaietyl, hetgiaagylpaidetnyimaging moiety;
het eroaryl, and_ an i nagi ng_noieLy;
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and oxygen, provided that when Y is a bond, K and L
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heteroaryl;
provided that at least one imaging moiety is present in formula (IV).

In another embodiment J is C(=O)N(H), and R? is C;-Cg alkyl wherein the

C;-Cs alkyl is methyl.

In another embodiment the contrast agent is selected from
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In another embodiment the present diclosure provides a contrast agent
comprising an imaging moiety and a compound selected from deguelin, pyridaben,
pyridimifen, tebufenpyrad, fenazaquin a deguelin analog, a pyridaben analog, a

pyridimifen analog, a tebufenpyrad analog, and an fenazaquin analog wherein the



pyridimfen, tebufenpyrad, fenazaquin a deguelin

anal og, a pyridaben anal og, a pyridimfen anal og, a
woelsfogsgeyr ad anal og, and an fenazaqui n anal ogPENAISEI08/004687

t hecontrast agent is of formwula (V) (V), wherein J is

selected fromN(R 27), S O C(=0, C(=O00O NHCH2CH2O, a

bond, and C(=O N(R27); K is selected from hydrogen,

Jokex abdatlis offolethiaxy) aryl, Cl-C6 al kyl optionally

substituted with anai magi ng noi ety, heteroaryl, and an

i magi ng noi ety; wh present, L is selected from

hydr ogen, al koxyal Kyl , al kyl oxy, aryl, Cl-C6 al kyl

optional 'y substj g W [ ke a2\ mageng noi ety,

het eroaryl, and i mMagi ng iety; |[when present, Mis

sel ected fromh al kyekoxy, aryl,

Cl- C6 alkyl eptio >

noi ety, heteroaryl,

together with the d¢omto whic yZake attlached,

forma three- or four-nenber ocyclts . fing; T and

U are independently sel ected from Hydr ogery \aLkoxy,

al koxyal kyl, Cl- C6 al kyl optional 'y subskituted with

an i magi ng noi ety, halo, and an inmaging noiety; or T

and U, together with the car b¥h atoms to which t hey

are att ached, forma five- to six-nmenbered aromatic or

nonz &romatic ri ng containing zero to two heterotons

sel ect pd stleoed GongNR> NSt 0o G6RO), £HEHO03Q) NHICH MR o fond, and

said ring is optionally substituted with one, two, or

t GEINERbt i tuent s | ndependently sel ected from Cl1-C6

K is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C1-Cs alkyl

optionally substituted with an imaging moiety, heteroaryl, and an imaging moiety;

when present, L is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C;-Cs
alkyl optionally substituted with an imaging moiety, heteroaryl, and an imaging
moiety;

when present, M is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C;-
Cg alkyl optionally substituted with an imaging moiety, heteroaryl, and an imaging
moiety; or

L and M, together with the atom to which they are attached, form a three- or
four-membered carbocyclic ring;

T and U are independently selected from hydrogen, alkoxy, alkoxyalkyl, C;-
Cs alkyl optionally substituted with an imaging moiety, halo, and an imaging moiety;
or

T and U, together with the carbon atoms to which they are attached, form a
five- to six-membered aromatic or non-aromatic ring containing zero to two
heterotoms selected from oxygen, nitrogen, and sulfur; wherein said ring is optionally
substituted with one, two, or three substituents independently selected from C;-Cs
alkyl optionally substituted with an imaging moiety and an imaging moiety;

nis 0, 1, 2, or 3; and

R% R* RZ, R?* R R¥ R*, and R are independently selected from



al kyl optionally substituted with an i magi ng noi ety
and an imaging noiety; nis 0, 1, 2, or 3; and R21,
we2ms/0R281 R24, R25, R26, R27, and R34 are PCT/US2005/004687
i ndependently sel ected frontydrogen, Cl-C6 al kyl
optionally substituted with an i magi ng noi ety, and an
imaging noiety; Y is selected froma bond, carbon, and
Hgd&ggéh, QI lEE GptibdilyWaBstititet Svith An0nthging moittyl, and en imaging
absent 'and Mis selected fromaryl and heteroaryl; and
prasty;ded that when Y is oxygen, K and L are absent and
Mis gel ect I : , 8s a
al kyt Soerisnet ik B 2aBay FtRNEal priaarai widr
BBAd, ke tie! Dareydbserirand iV ésedctddefash agiend hrelgraagylneideprypvided

is present in formula . Ina her. e iment J is
that phen Yo Ry e Boidne (ﬁli\é)atbﬁ@t ap«iﬁémse%ﬁ%ﬁ%”ﬁy&ogem

' t liiteGvidNan TR MEmETHCE tayid
SN ARy Sy R AT e R -
bytekadirytt f en, tebuf enpyrad, fenazaquin a deguelin
anal og, a_pyridapben .analog, a ridim. , a
t ebuf @ﬁ%‘ﬂ}ﬁlegso/até??ﬁﬁ Iy, %@%ﬂo?ﬁgfﬁeﬁﬁlﬂégna cl)gt\\aﬁer ein

Lhe cqgbranl degimbs gt glormila (VI) (VI). wherein
R23, 4, R25, R26, and R34 are independently sel ected

f r om My dnatheremtodiraentahk presens dicdorirg Bro¥igdss & LORfFasHasgHof h

an imaging.noi.ety, .and _an i ' i : lided.
R A e P AEEE ORGP Rg SR IR HomPle QUi Pyridaben.
(pYhidimikdh, gy ragriagiaiia ddpeckoatalas a yenaben malog, 2
gel ected from magi ng noi eties Nucl ear nedicin

n .
qomitirigen anglags 8 tebnufenmeradranalog: ang andeBEND JHRI0gJERern the
1c%r>1yast agent is of formula (YI)

R34
N)\N R23
\ \ I R24
0] O
e} K
\ RZB
R M L

VD),
wherein
R%, R* R%, R* and R* are independently selected from hydrogen, C1-Ce
alkyl optionally substituted with an imaging moiety, and an imaging moiety;
provided that at least one imaging moiety is present in formula (VI). -

In another embodiment the contrast agent is selected from



18t F7, 1123Tl, 112 TI, 9y9ymnirc, 9y5Tc, |1l 1l 1tln,
62Cu, 60 4Cu, 67/ Ga, and 60 88 Ga. 1111/C -Palmtate
woaseosweeei used to probe fatty acid oxi dati on ardT/US2005/004687
I "-acetate has been used td2assess oxidative
met abolismin the nyocardium (G rcul ation 1987, 76,
687-696). 13N Amonia has been used widely to image
myocardi al perfusion (Circulation 1989, 80, 1328-37).
Agents based M~ 18F have been used ﬁaglng agent
for hypoxia cancer (Drug ¢ Future 2002, 2
655- 667)° i ; nyl”) - pent adecanaci’c “&cl

and Ny A
I)-| odophen 3% S) - net hy| pen ca”oi c
aC|o r“ 7t wo i odi-nat ed™4g s that have beeffused for

! magi ng nyocardi al netabolism In one enbodi ment, the

absor bi fig or

gr eake 9

m)i, i gty and the
X-r ay auSGFblng at ong. requently us-s pEavy atomin

X-ray contrast agent's is iodine. Recently, X-ray
contrast agents conprised of netal chelates (U.S. Pat.
No. 5,417, 959) )l ychel at es_conpri sed of a
plurality AR pens (U.S. I ~No Y9, 810) have
been di sci osed. l\/br e recentl yn ti nucI clauster

ave been disclosed a ray contrast ag@nts
(u. sl pat._JNo. 5,804, 1618 WO 91144460, and

W02/ 17215). In certain enbodi ments of the present
dinfgdins Woterlehe specific nmetals used in the X—ray
contrast agents include Re, Ho, Lu, Pm Y, Pd, 1
Gd, LaNuplgar mgdiciylg comyast @gpntq:qr;;tl thp\@resgﬂdhqc}osure mclude C, PN,

18 1237 1251 99mTp 95T¢ Wy, 620y, $Cy, ¥ Ga, and ®®Ga. ''C -Palmitate has been

used to probe fatty acid oxidation and 1C-acetate has been used to assess oxidative
metabolism in the myocardium (Circulation 1987, 76, 687-696). BN-Ammonia has
been used widely to image myocardial perfusion (Circulation 1989, 80, 1328-37).
Agents based on 18F have been used as imaging agents for hypoxia and cancer
(Drugs of the Future 2002, 27, 655-667). 15-(p-(***1)-iodophenyl)-pentadecanoic
acid and 15-(p-(**’I)-iodophenyl)-3(R,S)-methylpentadecanoic acid are two iodinated
agents that have been used for imaging myocardial metabolism. In one embodiment,
the imaging moiety employed in the present contrast agents is 8F. Further imaging
moieties of the present disclosure may be comprised of one or more X-ray absorbing
or “heavy” atoms of atomic number 20 or greater, further comprising an optional
linking moiety, L, between the parent molecular moiety and the X-ray absorbing
atoms. A frequently used heavy atom in X-ray contrast agents is iodine. Recently,
X-ray contrast agents comprised of metal chelates (U.S. Pat. No. 5,417,959) and
polychelates comprised of a plurality of metal ions (U.S. Pat. No. 5,679,810) have
been disclosed. More recently, multinuclear cluster complexes have been disclosed

as X-ray contrast agents (U.S. Pat. No. 5,804,161, WO 91/14460, and WO



MRl contrast agents of the present disclosure may be

conprised of one or nore analog noieties attached to
wonesmrolvor e paranegnetic netal ions, further PCT/US2005/004687

conprising an optional |inkidng moiety, L, between the

anal og noi eties and the paramagnetic netal ions. The

paramagnetic netal ions nmay be present in the form of

wetiab 1 Shah abesin @mbearminex&he presait aliscinsimtehpsperifil retals used

U S. Pat. Nos. 5,412,148, and 760, 191,  de

ax tepK-ey emiighicizantsiaelads Ry %%@%é& Pa, er%é’lsf? d, &%ﬁ]—‘?’o‘?‘l Au,
]j C[MRJR] CR agents. U S. Pat. No. 5,801, 228,

Ié)sns 3)Flat’ Q’é @2}7 411, and U. S. Pat. No. 5,281, 704,

descr iMRI e@qafﬁpt arntfof tiad presvat distlosws efayl befapmprised Of one or

conpl eX| ng nore than one arama% net i e taI Lon f her
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qgmmt@neﬁxmmﬂ emsOThespreamignetipatetdl donsppyerepresead in the form of

Fe3+, and 2+. The, ul. tra

sreitiepelis s fonal e vonnal o BRTERF (G ShPl Sb SRR B, and
0D I”Hés%hb@ %xﬁﬁﬁl@@@ﬁﬂmlaﬁbr@ forl pamﬁa:g@ea& e@tal idne far use in

m cr 6bubbl e of a bi oconpati bl e i quid

aviBI eorgrast agententU. i Batolgphia%l 260, ﬁel?atclﬂﬂpsr 1% |=‘ﬂ191r 3 US. Pat.

ti.o Ki n noi el
ﬁ‘@q ét%s anges[c ﬁzf%]i;po %ftq e&%%%%ﬂ}séﬁggcﬁ?gxgﬁxu}g more than
L e Pardnhepbic SRfal i for ﬁmnManmt aphtst OB ch@ rﬁeszo 904,
term"surfactant” neans any anp fphl licmateri ah

rrhwcrg:reg DaGulE13 CaRRAEIHNS PAPATS TS EHCBH s o hse as

SR sy Aol et il o HicLAC@RlsE I, FUT 1P Mind Mo’
Cr ospheres i osed, for exanpie, 'in

EPO727ﬂQe5A&asoﬁh& cbﬁrm Hsemte cfthapteserit dlsohqsm@mea?y comprise a

i ncl udes_m crospheres, n nos?her es,

vdgiabifseef amloerpectifyaliac g@gmfg@tﬁiﬁﬁ @ggcfgggbkgg ofa
%Xco%%zﬁfb g ﬁhllu)i c?lgfé? R84 sdfffctahtlcHstpRgte, fubther comprising

orocarbon, such as a C3-C5
rmfcfﬂtmakiﬂﬂdﬂ@mmem iL; hetyreon iteanaldganeliefi¢seandribemigrobubble. In

echo eni ci
g]%ﬁ Xt, #%teglgg ﬂgé]éscaltrpe?” gn%[a]rtlsra%%teoﬁsnsoyutlon%ﬁg lﬂﬁkdterm

“surfactant” means any amphiphilic material which may produce a reduction n

interfacial tension in a solution. A list of suitable surfactants for forming surfactant
microspheres is disclosed, for example, in EP0727225A2. The term “surfactant
microsphere” includes microspheres, nanospheres, liposomes, vesicles and the like.
The biocompatible gas can be any physiologically accepted gas, including, for
example, air, or a fluorocarbon, such as a C3-C5 perfluoroalkane, which provides the
difference in echogenicity and thus the contrast in ultrasound imaging. The gas may
be encapsulated, contained, or otherwise constrained in or by the microsphere to
which is attached the analog moiety, optionally via a linking group. The attachment
can be covalent, ionic or by van der Waals forces. Specific examples of such contrast
agents include, for example, lipid encapsulated perfluorocarbons with a plurality of
tumor neovasculature receptor binding peptides, polypeptides or peptidomimetics.
Examples of gas filled imaging moieties include those found in U.S. Patent

Application Serial No. 09/931,317, filed August 16,2001, and U.S. Patent Nos.



be encapsul ated, contained, or otherw se constrained

in or by the mcrosphere to which is attached the
wanelspgoaywi ety, optionally via a |inking groupPCThS2005/004687

attachnment can be coval ent,14i onic or by van der Wals

forces. Specific exanples of such contrast agents

i nclude, for exanple, |ipid encapsul ated
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neovascul at ur e receptor binding peptides, polypeptides
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X, la@dld@ oBtheRadreptuntles ifEhG88, fahelntiBg To@E (“chelator”). In

;ﬁéég@gﬁg@é b sl %tphﬁa'%fgﬂ% Vi MantEee fh% émﬁ\m

i ncl ug&; Goftiofifds éﬁﬁ{? his@l@sﬁg 1ﬂa‘%pﬁ©ﬁilwlﬂ1tﬁﬁ aichElMs (‘@T). In

of a elatrng noiety ("chelator”). In one enbodi nent,

tdaﬁamlmfmﬂmlents oDABTPmPMERIS orﬂckmadlsqiwwe tla ciotgpu 1s Fisarfactant
of the discl.osure may..0

Bkl ot optiene b ohpgraribBnbo e e BpsE A Rb R R 1o
%rtaxg%tﬁér%ﬁ{b%aﬁﬁ&ts tRectenebat @ bohding uslihheieg arfbrmula selected
capabl e of form ng an echogenic substance-filled lipid
sipdrer e or mi crobubble. hi certain other enbodi nents,
the chelator is a bonding unit havinga formula
sel ected fromwherein each Al is inds%%ndently sel ected
from - v, -NHR53, -SH, -S(Pg -OH, -PR46RA4Y,
-P(C»R4 49, and a bond to the co und that binds

ieach A2 is independentl eIe ted fro (R53
N(R46)A S, O P(R46), and,:.cP 53/2%\
d?jcc))c 50 o k;El i g

is selected from OH and
0C(=0) Ci-C20 al kyl;



each E is independently selected from Cl-Cl6 al kyl ene
substituted with 0-3 R50, C6-Cl0 aryl ene substituted
WOi2005/009881 R50, C3- C10 cycl oal kyl ene substi t ut eBCTUSE008004687
3 R50, heterocyclyl-C 1-Claal kyl ene substituted with
0-3 R50, C6-Cl10 aryl-C 1-Clo al kyl ene substituted wth
0-3 R50, and heterocyclyl ene substituted with 0-3 R50;
El is selected froma borngh and E; each E2 is
i ndependently selected fyom Cl-Cl16 al kyl substituted
with 0-3 R50, C6-Cl0 argy/l substituted with 0-3 RS50,
C3- C10 cycl oal kyl substiyuted with 0-3 R50,
het erocycl yl - C 1- Cloal kyl} sub tltutEvd—V\Nh 0- 3 R50,
C6- C10 8Tyl -C1-C10 al kyl/'subs N\ut d wwth 0-3 R50,
C1-C10 al kyl - C6-C10 argl substitated with 0-3 R50, and
heterocyclyl substituted with 0-8 R50; E3 is Cl-Cl10
al kyl ene substitg t1h 1-3 R59;Pg is a thiol
protecting gro R46 d R47 gre each independently
sel ected from bond to the—eghpound that binds MC1,
hydr ogen, C1-C10 al kyl substituted with 0-3 R50, aryl
substituted with 0-3 R50, C3-ClOgcycl oal kyl
substituted with 0-3 R50, hetergcyclyl-C 1-Clo al kyl
substituted with 0-3 R50, C6-QI0 8Tyl - Cl-CL% al kyl
substituted with 0-3 R50, and heterocyclyl substituted
with 0-3 R50; R 8 and ke each independently
selected froma bond tgp the conpound that binds M|
-OH, C1-C10 al kyl suhgtituted with 0-3 R50, aryl
substituted with 0-3 R50, C3-C10 cycl oal kyl
substituted with 0-3 R50, heterocyclyl-.C 1-Cloal kyl
substituted with 0-3 R50, C6-Cl0 aryi-C 1-Cloal kyl
sylRgtint uted with 0-3 R50, and heterocyclyl substituted

2 boncrer A RingRRPIEY TTEHeb oS Wt - 20 et -SEB. -0
L ;Rf;‘*}#m *Rh@ﬁ“? AN 1OFRRBIpoukd #@) Balls MC1z0) N(R
each A2 is independently selected from N(R™), N(R46) S, 0, P(R*), and
-OP(0)R*)0-;
AdisN;
A% is selected from OH and OC(=0)C,-Cao alkyl;
A’ is OC(=0) C;-Cy alkyl;
each E is independently selected from C;-Cis alkylene substituted with 0-3
R%. C4-Cyo arylene substituted with 0-3 R*’, C3-Cyo cycloalkylene substituted with 0-
3 RSO, heterocyclyl-C;-Cip alkylene substituted with 0-3 RSO, Ce-Cyp aryl-Ci-Cig
alkylene substituted with 0-3 R, and heterocyclylene substituted with 0-3 R
E! is selected from a bond and E;
each E? is independently selected from Ci-Cie alkyl substituted with 0-3 R,
Ce-Co aryl substituted with 0-3 R*’, C3-Cyo cycloalkyl substituted with 0-3 R,
heterocyclyl-C;-Cjp alkyl substituted with 0-3 RSO, C¢-Cio aryl-C;-Cyp alkyl
substituted with 0-3 R, C;-Co allkyl-Cg-Cyo aryl substituted with 0-3 R*, and
heterocyclyl substituted with 0-3 R,
B3 is C;-Cyo alkylene substituted with 1-3 R”;



-CH20R51, -OC(=O R 51, -0OC(=0 OR51, -OR51, -OC(=O N(R
51)2, -NR51CC=0) R5\ - NR51C(=0 OR51,

woRRBHY390) N( R51) 2, - NRS1SO2N( R51) 2, - NR51SO2RBAT/US2005/004687
-SBH, -SMR51, -SR51, -S(=@) R51, - SO2N(R51) 2,
-N(R51) 2, -NHC(=S)NHR 51, =NOR 51, N2, - C(=0 NHOR
51, -C(=O) NHN(R 51)2, -OCH2CO2H,
2- (I @sgrlpbjﬂhblrp}b@bﬂi@( ou@l C5 al kyl, C2-C4 al kenyl,

cl oal Kyl oal kyl net h
kox;Ra%/RI}d R @maCB &%@P’P‘iﬁf@bj Selettd Gopt %q@‘if%ztsglae compound
c I Be
Fg R At
GAith@53 &K yd3-C R hgﬂyhucyMBMtedamdl G316 diekamqyc REA-Cr adkyl
;gh_s%&gg%@&?%o, GCs 1&@?’% Cm%g(g L% %g)ect[heg 3f]£SD and
50.and C2-C4 aI kenyl ; each R60
i'S %S{e en‘gEﬁ t‘i/dsellg{gg%d from R61, hydro)éen Cl- Co6
al kyl R*phehRf® arbemvhyihdependentlyistlecisd e aPpad torthe reppeund

R oo Sl E S Bk

|R§0 "’C3b@ Q: El%a Fsu%@ﬁ'ﬂaﬁéﬁ%tﬁ 03t R B mutkgodfetl-C Mt fadidd sabfstituted
pi cal F 1 abel ed conpounds are gynt hesi zed

Ki ng
kwithSh-z fo,s@a Goensr@-61o adley] appstioped aite O3By, AR Bsterapyclyl
a Qups are preferably sulfonic acid
g%&% g é{]{‘wé%( dl uenesul fonate (tosylate, TsO),
rret hangsp RFOR atRpéiRANY 8é1ectedVirCin a Bond to the compound that binds

trifl th | fonate (trifla
(M6 Sén e, Seiseoraea o, 1O -CEOR, LT o,

-CH,0OR”,
_OC(=0)R™, -0C(=0)OR™, -OR™, -OC(=O)N(R™"),, -NR*'C(=O)R*", -
NR’!C(=0)0R”,
NRS'C(=0)NR?),, -NR¥SO,N(R?),, -NR*'SO,R™, -SO3H, -SO,R*,
SRS, -S(=0)R®Y, -SONR™),, -NR*"),, -NHC(=S)NHR®', =NOR®!, NO», -
C(=0)NHOR™, -C(=0)NHN(R’"),, -OCH,COH, 2-(1-morpholino)ethoxy, C;-Cs
alkyl, C,-C4 alkenyl, Cs-Cg cycloalkyl, C5-Cg cycloalkylmethyl, C,-Cs alkoxyalkyl,
aryl substituted with 0-2 R>!, and heterocyclyl;

each R*! is independently selected from a bond to the compound that binds
MC-1, hydrogen, C;-Cs alkyl, phenyl, benzyl, and Ci. alkoxy;

R”? is a co-ordinate bond to a metal;

each RY selected from R®!, =0, ~-CO,R®, -C(=0)R¥’, -C(=0)NR "), -
CH,OR®,
-OR%®, N(R®®),, and C,-C, alkenyl;

each R® is independently selected from R, hydrogen, C;-Cs alkyl, phenyl,
benzyl, and trifluoromethyl; and

R% is a bond to the compound that binds MC-1;

wherein at least one of A’ R*, RY, R*®, R¥? R, R%!, and R% is a bond to the
compound that binds MC-1.
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activated, dry K18F, that 19 nmade "hotter"” by the
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Purification is generally via salt renoval by
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renoved by catalytic
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atmosphere.

Temporary protecting groups may be used to prevent other reactive
functionality, such as amines, thiols, alcohols, phenols, and carboxylic acids, from
participating in the reaction. Representative amine protecting groups include, for
example, fert-butoxycarbonyl and trityl (removed under mild acidic conditions),
Fmoc (removed by the use of secondary amines such as piperidine), and
benzyloxycarbonyl (removed by strong acid or by catalytic hydrogenolysis). The
trityl group may also used for the protection of thiols, phenols, and alcohols. In
certain embodiments the carboxylic acid protecting groups include, for example, fert-
butyl ester (removed by mild acid), benzyl ester (usually removed by catalytic
hydrogenolysis), and alkyl esters such as methyl or ethyl (usually removed by mild
base). All protecting groups may be removed at the conclusion of synthesis using the
conditions described above for the individual protecting groups, and the final product
may be purified by techniques which would be readily apparent to one of ordinary

skill in the art, once armed with the present disclosure.
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For use as nuclear medicine contrast agents, the compositions of the present
disclosure, dosages, administered by intravenous injection, will typically range from
about 0.5 pmol/kg to about 1.5 mmol/kg (and all combinations and subcombinations
of dosage ranges and specific dosages therein), preferably about 0.8 pmol/kg to about
1.2 mmol/kg.

For use as MRI contrast agents, the compositions of the present disclosure
may be used in a similar manner as other MRI agents as described in U.S. Patent No.
5,155,215; U.S. Patent No. 5,087,440, Magn. Reson. Med. 1986, 3, 808; Radiology
1988, 166, 835; and Radiology 1988, 166, 693. Generally, sterile aqueous solutions
of the contrast agents may be administered to a patient intravenously in dosages
ranging from about 0.01 to about 1.0 mmoles per kg body weight (and all
combinations and subcombinations of dosage ranges and specific dosages therein).

The ultrasound contrast agents of the present disclosure may be administered
by intravenous injection in an amount from about 10 to about 30 pL (and all

combinations and subcombinations of dosage ranges and specific dosages therein) of
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for example, ascorblc acid, cysteine, monothioglycerol, sodium bisulfite, sodium

metabisulfite, gentisic acid, and inositol.

Solubilization aids useful in the preparation of contrast agents and kits
include, for example, ethanol, glycerin, polyethylene glycol, propylene glycol,
polyoxyethylene sorbitan monooleate, sorbitan monoloeate, polysorbates,
poly(oxyethylene)-poly(oxypropylene)-poly(oxyethylene) block copolymers
(“Pluronics”) and lecithin. In certain embodiments the solubilizing aids are
polyethylene glycol and Pluronics.

Bacteriostats useful in the preparation of contrast agents and kits include, for
example, benzyl alcohol, benzalkonium chloride, chlorbutanol, and methyl, propyl,
or butyl paraben.

A component in a diagnostic kit can also serve more than one function. For
example, a reducing agent for a radionuclide can also serve as 2 stabilization aid, or a
buffer can also serve as a transfer ligand, or a lyophilization aid can also serve as a

transfer, ancillary, or co-ligand.
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For example, if a variable A” was identified as C(RSO)ZC(RSO), both carbon atoms

would form a part of the chain in order to satisfy their respective valences.

When any variable occurs more than one time in any substituent or in any
formula, its definition in each occurrence is independent of its definition at every
other occurrence. Thus, for example, if a group, or plurality of groups, is shown to
be substituted with 0-2 R¥, then said group(s) may optionally be substituted with up
to two R%, and R* at each occurrence in each group is selected independently from
the defined list of possible R%. Also, by way of example, for the group NREY,,
each of the two R®! substituents on N is independently selected from the defined list
of possible R®!. Combinations of substituents and/or variables are permissible only if
such combinations result in stable compounds. When a bond to a substituent is
shown to cross the bond connecting two atoms in a ring, then such substituent may be
bonded to any atom on the ring.

Definitions

The number of carbon atoms in any particular group is denoted before the

recitation of the group. For example, the term “Ce-Cpoaryl” denotes an aryl group
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The term “aryl,” as used herein, refers to a phenyl group, or a bicyclic fused
ring system wherein one or more of the rings is a phenyl group. Bicyclic fused ring
systems consist of a phenyl group fused to a monocyclic cycloalkenyl group, a
monocyclic cycloalkyl group, or another phenyl group. The aryl groups of the
present invention can be attached to the parent molecular moiety through any
substitutable carbon atom in the group. Representative examples of aryl groups
include, but are not limited to, anthracenyl, azulenyl, fluorenyl, indanyl, indenyl,
naphthyl, phenyl, and tetrahydronaphthyl.
The term “arylalkyl,” as used herein, refers to an alkyl group substituted with
one, two, or three aryl groups.
The term “arylalkylene,” as used herein, refers to a divalent arylalkyl group,
where one point of attachment to the parent molecular moiety is on the aryl portion
and the other is on the alkyl portion.

The term “arylene,” as used herein, refers to a divalent aryl group.
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bonding unit from one reagent and two different ancillary or co-ligands is considered
to comprise a ternary ligand system.

Ancillary or co-ligands useful in the preparation of radiopharmaceuticals and
in diagnostic kits useful for the preparation of said radiopharmaceuticals comprise
one or more oxygen, nitrogen, carbon, sulfur, phosphorus, arsenic, selenium, and
tellurium donor atoms. A ligand can be a transfer ligand in the synthesis of a
radiopharmaceutical and also serve as an ancillary or co-ligand in another
radiopharmaceutical. Whether a ligand is termed a transfer or ancillary or co-ligand
depends on whether the ligand remains in the radionuclide coordination sphere in the
radiopharmaceutical, which is determined by the coordination chemistry of the
radionuclide and the chelator or bonding unit of the reagent or reagents.

A “bacteriostat” is a component that inhibits the growth of bacteria in a
formulation either during its storage before use of after a diagnostic kit is used to
synthesize a radiopharmaceutical.

The term “bubbles” or “microbubbles,” as used herein, refers to vesicles
which are generally characterized by the presence of one or more membranes or

walls surrounding an internal void that is filled with a gas or precursor thereto.

Exemplary bubbles or microbubbles include, for example, liposomes, micelles, and
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cycloalkyl group containing from three to ten carbon atoms.

The term “diagnostic imaging,” as used herein, refers to a procedure used to
detect a contrast agent.

A “diagnostic kit” or “kit” comprises a collection of components, termed the
formulation, in one or more vials which are used by the practicing end user in a
clinical or pharmacy setting to synthesize diagnostic radiopharmaceuticals. The kit
preferably provides all the requisite components to synthesize and use the diagnostic
pharmaceutical except those that are commonly available to the practicing end user,
such as water or saline for injection, a solution of the radionuclide, equipment for
heating the kit during the synthesis of the radiopharmaceutical, if required, equipment
necessary for administering the radiopharmaceutical to the patient such as syringes,
shielding, imaging equipment, and the like. Contrast agents are provided to the end
user in their final form in a formulation contained typically in one vial, as either a
lyophilized solid or an aqueous solution. The end user typically reconstitutes the
lyophilized material with water or saline and withdraws the patient dose or just

withdraws the dose from the aqueous solution formulation as provided.
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radi ophar maceuti cal . .
membered ring containing one, two, or three heteroatoms independently selected

from the group consisting of nitrogen, oxygen, and sulfur. The five-membered ring
has zero to two double bonds and the six- and seven-membered rings have zero to
three double bonds. The term “heterocyclyl” also includes bicyclic groups in which
the heterocyclyl ring is fused to a phenyl group, a monocyclic cycloalkenyl group, a
monocyclic cycloalkyl group, or another monocyclic heterocyclyl group. The
heterocyclyl groups of the present invention can be attached to the parent molecular
moiety through a carbon atom or a nitrogen atom in the group. Examples of
heterocyclyl groups include, but are not limited to, benzothienyl, furyl, imidazolyl,
indolinyl, indolyl, isothiazolyl, isoxazolyl, morpholinyl, oxazolyl, piperazinyl,
piperidinyl, pyrazolyl, pyridinyl, pyrrolidinyl, pyrrolopyridinyl, pyrrolyl, thiazolyl,
thienyl, and thiomorpholinyl.

The term “heterocyclylalkyl,” as used herein, refers to an alkyl group
substituted with one, two, or three heterocyclyl groups.

The term “heterocyclylalkylene,” as used herein, refers to a divalent
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C@o%ﬂo%%ﬁt. etqﬁiws include, for example, fatty acids, neutral fats, phosphatides,
glycolipids, aliphatic alcohols and waxes, terpenes and steroids. Exemplary
compositions which comprise a lipid compound include suspensions, emulsions and
vesicular compositions.

“Liposome” refers to a generally spherical cluster or aggregate of amphipathic
compounds, including lipid compounds, typically in the form of one or more
concentric layers, for example, bilayers. They may also be referred to herein as lipid
vesicles.

A “lyophilization aid” is a component that has favorable physical properties
for lyophilization, such as the glass transition temperature, and is generally added to
the formulation to improve the physical properties of the combination of all the
components of the formulation for lyophilization.

The term “oxo,” as used herein, refers to =O.

As used herein, the phrase “pharmaceutically acceptable” refers to those
compounds, materials, compositions, and/or dosage forms that are, within the scope
of sound medical judgment, suitable for use in contact with the tissues of human

beings and animals without excessive toxicity, irritation, allergic response, or other
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such as oxalic, maleic, succinic, and citric.

By “reagent” is meant a compound of this disclosure capable of direct
transformation into a metallopharmaceutical of this disclosure. Reagents may be
utilized directly for the preparation of the metallopharmaceuticals of this disclosure
or may be a component in a kit of this disclosure.

A “reducing agent” is a compound that reacts with a radionuclide, which is
typically obtained as a relatively unreactive, high oxidation state compound, to lower
its oxidation state by transferring electron(s) to the radionuclide, thereby making it
more reactive. Reducing agents useful in the preparation of radiopharmaceuticals
and in diagnostic kits useful for the preparation of said radiopharmaceuticals include,
for example, stannous chloride, stannous fluoride, formamidine sulfinic acid,
ascorbic acid, cysteine, phosphines, and cuprous or ferrous salts. Other reducing
agents are described, for example, in Brodack et. al., PCT Application 94/22496.

A “stabilization aid” is a component that is typically added to the
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thermodynamically favored. Transfer ligands useful in the preparation of contrast
agents and in diagnostic kits useful for the preparation of diagnostic
radiopharmaceuticals include, for example, gluconate, glucoheptonate, mannitol,
glucarate, N,N,N’,N’-ethylenediaminetetraacetic acid, pyrophosphate and
methylenediphosphonate. In general, transfer ligands are comprised of oxygen or
nitrogen donor atoms.

As used herein, the term “vesicle” refers to a spherical entity which is
characterized by the presence of an internal void. In one embodiment vesicles are
formulated from lipids, including the various lipids described herein. In any given
vesicle, the lipids may be in the form of a monolayer or bilayer, and the mono- or
bilayer lipids may be used to form one of more mono- or bilayers. In the case of
more than one mono- or bilayer, the mono- or bilayers are generally concentric. The

lipid vesicles described herein include such entities commonly referred to as

liposomes, micelles, bubbles, microbubbles, microspheres and the like. Thus, the
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Synthesis of Fenazaquin Analog:

Example 1A
Synthesis of 4-[4-(2-Hydroxyethyl)phenyl]-4-oxo-butyric acid methyl ester

. @

Cl/U\/\COZMe

AICI, 0

. _OH bCM /\/@/lk/\
2. Sodium HO
MeOH

To a dry 250 mL flask under a nitrogen atmosphere was added phenethyl
alcohol (2.50 g, 0.02 mol), anhydrous dichloromethane (150 mL), and methyl-4-
chloro-4-oxobutyrate (6.02 g, 0.04 mol). The contents of the flask were cooled to 0
°C with an ice bath. To the solution was added aluminum chloride (25 g, 0.2 mol) in -
portions being careful to avoid a violent exotherm. The resulting yellowish mixture
was stirred for 3 hours. At this point the reaction was quenched with ice water. The
mixture was diluted with dichloromethane and transferred to a separatory funnel.

The organic layer was washed with a saturated solution of sodium bicarbonate, brine
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vacuum/H, cycles) after which it was capped and a balloon filled with H, was applied
to it for 12 hours. After this time the reaction mixture was filtered through
diatomaceous earth (Celite®) and the filtrate was concentrated under reduced
pressure to give 2.32 g of crude material. Column chromatography [silica gel; eluent
hexanes-ethyl acetate (2:1)] provided the desired product (0.92 g, 39 %). 'H (CDCls)
5(ppm): 1.91-1.96 (m, 2H); 2.32 (t, 2H); 2.62 (t, 2H); 2.83 (t, 2H); 3.66 (s, 3H); 3.85
(t, 2H); 7.11-7.15 (m, 4H).
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Example 1D

Synthesis of 4-{4-[2-(Quinazolin-4-yloxy)ethyl]phenyl}butan-1-ol

OH
COMe 1.LAH
ether
2. MnOz
O bDCM (0)
N ~N
N/) N/)
To adry 15 mL flask was added lithjum aluminum hydride (233 mg, 6.0
mmol) and anhydrous diethyl ether (3 mL). The mixture was cooled with an ice bath.

A solution of Example 1C (538 mg, 1.54 mmol) in anhydrous diethyl ether (3 mL)

was slowly added with vigorous stirring. The bath was removed and the slurry was

Y

stirred for 15 minutes. The reaction was quenched with water (0.233 mL), aqueous



m xture, and fornulation into an efficacious

phar maceuti cal agent. A "solubilization aid" is a
woaopaeEn t hat i nproves the solubility of onerPOT/USEN08/004687

ot her conponents in the nmeditlumrequired for the

formul ation. The term"thiol protecting group,” as

used herein, refers to a group intended to protect a

tifi %'so@i’uﬁﬂ@ycﬁ@ﬂd@éﬂ 23NEE} hiidivh@r (R62Y indiLs THeiwhitg sohd was

synt heti c procedures. Any thiol protecti known
Hicrerbangtthe flptoway e 0\52 AgmeduBsut Hieot gﬁ?@tﬁé\ ©PRgnrated

qnl%?lglr%hdg& m&#gﬁ}nqugnz ac foill | to?fjwﬁsotﬁeﬁ Eﬁsgl%d 2WnAdrous

ace onet hy oxyet hyl,
bﬁaﬂowmeﬂmd (10 mml)amddmtﬁgmelse(m dxlda(ﬁﬂ()eng,li Gamap]) was added

d that f t h t al
o Spders, e dBR BB Han S B S YeHe. GiaHPb o™
SlidBrdaCaRt! 'eerﬂl? (@éﬁte@f%’llbﬁfe@ BOYBRCnGahsh 60MY GillthR6luhder@educed

contrast agent formati on of the internediate
qnassh&)@ffcxdéd 395tmg af bypde avasiuetd Glining chramdtegraphy [silicefgel;

tall 0
relvt eSSt P A DR VBB T TR B St s e o gp- B
GRB 1258 (pRAPNL 55- 284 (N2 H);A0682 8168 Gk DHY; 2J6E(tUIH)‘ Grl?t(heZH)
reparatlon of dla%nostlc radi ophar maceuti cal s

P64 Gcio): fAGT9 @22 (1 ADeALBdd, @Hnaoﬁée(ptléﬂawz (t, 1H); 7.93
NERIR: 0 @ RGP SRR 37 5% 3231, 3489, 3521,

Py ORI at &6 ANd3 Fat ha'ﬂ @3)ad7 gboBI86M AL e.98) 1IB3genéBAL3,
transfer flgands are_conprised of oxygen or nltrogen

doterd, 46068, 14x2% 4@ 7herein, the term "vesicle" refers
to a spherical entity whi racteri zed by the
presence of an internal v%?ghﬁ)nmgne enbodi ment

vesi cl es Syitheds ofT eluenle-#+sabfohicpicits 4-{#+124(guinagolind-
various |ipids descrjbed h in. | ny given vesicle,
the |ipids may be i Hloxpethy Pﬁ? Hgﬂﬁ@ﬁ%?ayer or

bi | ayer, - or bilayer |ipids may bg S
to form ofie |pf nnre nmono- ff bilayers. In the

OTs

DMAP

TEA
o DCM .
N ~N
N/) N/)

To a dry 10 mL flask was added p-toluenesulfonyl chloride (32.5 mg, 0.17
mmol), 4-(dimethylamino)pyridine (20.7 mg, 0.17 mmol), Example 1D (50.0 mg,
0.16 mmol), anhydrous dichloromethane (1 mL) and triethylamine (17.2 mg, 0.17
mmol). The resulting solution was stirred for 2 hours, concentrated under reduced
pressure, and purified by column chromatography [silica gel; eluent pentane-ethyl
acetate (1.86:1)] to provide the desired product (52 mg, 70 %). 'H(CDCls) 8(ppm):
1.64-1.68 (m, 4H); 2.44 (s, 3H); 2.56 (t, 2H); 3.19 (t, 2H); 4.04 (t, 2H); 4.78 (t, 2H);
7.08 (d, 2H); 7.26 (d, 2H); 7.57 (t, 1H); 7.78 (d , 2H); 7.84 (¢, 1H), 8.14 (d, 1H); 8.80
(s, 1H).
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"l EDATBERNS 595 QLomRS; hAne (A9 31T, 22090 Y hErfra.48 ¢,
1H); 4.77 (¢, 2H); 7.13 (d, 2H); 7.24 (d, 2H); 7.55 (1H); 7.82 (¢, 1H); 7.92 (d, LH);
8.13 (d, 1H); 8.78 (s, IH). *C (CDCls) 8(ppm): 27.19 (d, *Ter = 4.5), 30.20 (d, *Jex
=19.5), 35.15 (d, 2Tcr = 27.0), 67.94, 84.17 (d, 'Jcr = 163.3), 116.93, 123.75, 127.26,
127.84, 128.82, 129.23, 129.42, 133.77, 135.62, 138.21, 140.54, 151.08, 154.59.
F(CDCls, CFCl3 internal standard) 8(ppm): -218.59 (t of t, J = -27.6, -50.4).
Synthesis of Pyridaben Analogs:

Example 2A

Synthesis of Butyric acid 4-phenylbutyl ester
O

OH Cl)]\/\ O\”/\/
©/\/V — _ ©/\/\/ I
To 4-phenyl-1-butanol (7.0 g, 0.047 mol) was added anhydrous

dichloromethane (20 mL). A solution of butyryl chloride (4.79 g, 0.045 mol) in

anhydrous dichloromethane (20 mL) was added dropwise. The solution was stirred
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woOhersaadanii on was added al um num chl ori de (25 gCTWS2005/004687

nol) in portions being careBul to avoid a violent

exotherm The resulting yellow sh m xture was stirred

for 3 hours. At this point the reaction was quenched

bt 35 Roes. WRE @is poltehétest isrewssondehtratatinmdet heduced pressure to
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@(p;tnlmeoml(t Balt)el ender] (o diDerl2p(te 3Bl ol de8(t, 2H); 7.16-
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ﬁek%(@héﬁ)(i@@'7nq_%(nar?a{)sodl um metal was added to the
m xture until a pH of 9 was.@Bfedgied. The m xture was
stirred for 3 hours. The volu was reduced and then
di | ut ed v$yrdthestihgf 4-b-Eydirexybrity)lseizaici asid meshyl ester
transferred to a separatory funnel and washed with
aqueous 0.05 N hydrochl of.i c C|@| brine and dried over
magnesi um sul fate. The sold n was concentrated under
reduced pressure to give a cr@de yellow oil with a
mass of 5. 88 g. Col umm chrifat ogr aphy [silica gel

el ue es-eL byl _acet aiom (3:2) | prowd
desi product (- 69 g, 57 9. 1l—T(Cl;3b3 ‘

2.65 2H); 2.81 (t, 2RHMedsl 19 (t, H)036(s 3H)
3.75 (t. 2H): 7.22 (d, 2H): 7.81 (d. 2H) © 13C (cbd 3)

d( PPM¥o Admifum 3Follde é@@ 66.05 Blolpid.a &% 268 mIlﬁimﬁ'bpttom flask
128.99, 134.47, 144.7 %73 21,197. 64. Exanp

Syt dided snlnkiratis|dichioromediians ¢ KAL) p"ﬁ@wﬁlqlkaedae pd °Cice
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separatory funnel contammg ice and brine. The organic layer was washed with brine

and dried over magnesium sulfate. Filtration and concentration under reduced
pressure provided 9.1 g of yellow oil. 9.0 g of this oil was suspended in methanol
and the pH adjusted to 2 and stirred for 48 hours. The reaction mixture was
concentrated under reduced pressure. Column chromatography [silica gel; eluent
hexanes-ethyl acetate (2.57:1)] provided the desired product (2.80 g, 31%) as a clear
viscous liquid. 'H (CDCls) 8(ppm): 1.56-1.61 (m, 2H); 1.63-1.73 (m, 2H); 2.67 (1,
2H); 3.64 (t, 2H); 3.88 (s, 3H); 7.23 (d, 2H); 7.93 (d, 2H).

Example 2C
Synthesis of 4-[4-(tert-Butyldimethylsilanyloxy)butyl]benzoic acid methyl ester

OH TBSCl OTBS
imidazole
DMF 0]
O > S

0 0

To Example 2B (1.0 g, 4.8 mmol) was added anhydrous dimethylformamide
(10 mL), imidazole (0.5 g, 7.2 mmol) and tert-butyldimethylsilyl chloride (1.08 g, 7.3



di at omaceous earth (Celite(r)) and the filtrate was

concentrated under reduced pressure to give 2.32 g of
wonoud@7saieri al . Col utm chromat ography [ sili caPge&ius2005/004687

el uent hexanes-ethyl acetat¥® (2: 1)] provided the

desired product (0.92 g, 39 %9. 1H (CDC 3) d(ppm:

1.91-1.96 (m 2H); 2.32 (t, 2H); 2.62 (t, 2H); 2.83

ﬁimol HIhe o16@0r(Was stided i a&@térfbaﬂﬁfd) 2 hbufs] -The kBaction mixture
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ropw se using the addition funnel. The reaction
was stirred for 3.5 hour sExampler2dhcti on was dil ut ed

aquesntheps ol e EoMHERGETRSHyb i BRI Thethano

transferrag @msat or yafiunnel and washed -w
organi ¢ | ayer watkerdried o @ [
tered, and concentrat ed. %(5)

chr?n?,ograg?¥ [SI|I8a gel ; eluent hexanes- et hyl

acetate rovided the desir

43 o Tor 2y d(rﬂpﬁiﬁm@og e it Bty Thper 14
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1083 o 1.2 thidpl) Was@ddédlto thH)soluﬁoﬂﬁl IQQj‘tlonsl—DThegmtgglrg gvas stirred for

|112 'wgﬁfo%gqreggtmsrl%@f%grg %&:fgaf ?ég%ggibti]% \ﬁ%br @323@8‘%&) &Hz?th% Snixture
ég(gs st?red %%9 5 Iyt té's5 NOR Wal 2ddeHan ek, 5% detidi@ hydroxide

esi s of

ébohﬁro[n%nd@lﬂ midwkiwes 4tlsrb@ foy) Seminptgspiendy istilehwaten(0-§4mL)
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by filtration. The filtrate was dried with magnesium sulfate, filtered, and

concentrated to give 1.23 g of crude product. Column chromatography [silica gel;

eluent hexanes-ethyl acetate (4:1)] provided the desired product (1.02 g, 96%) as a

clear viscous liquid.

Example 2E
Synthesis of 2-tert-Butyl—5-{4—[4-(tert-butyldimethylsilanyloxy)butyl]benzyloxy}-
4-chloro-2H-pyridazin-3-one

o
>LN\O)E[CI \/@/\/\/OTBS g:/lzgo:’ %Nﬁd
,I\l\ l cl " i a O/\©\/\/\
oTBS
To a dry 25 mL round bottom flask, fitted with a reflux condenser, was added
the product of Example 2D (0.41 g, 1.4 mmol), 2-tert-butyl-4,5-dichloro-2H-
pyridazin-3-one (0.93 g, 4.2 mmol), cesium carbonate (1.37 g, 4.2 mmol), and

anhydrous dimethylformamide (11 mL). The reaction flask was placed in a 68 °C oil

bath and the reaction was stirred for 12 hours. The reaction flask was removed from




mol ) and anhydrous diethyl ether (3 nL). The m xture

was cooled with an ice bath. A solution of Exanple 1C
wO0388/0mg911. 54 mmol ) i n anhydrous di et hyl et hepPCT@Sndo¥/004687

was slowy added with vigordus stirring. The bath was

renmoved and the slurry was stirred for 15 m nutes. The

reacti on was quenched with water (0.233 nl), aqueousl5

s 6l batim Ay dilewtde ¢ddl. 28R mixturndasditugsd With 6B91 adejate,
The white solid was filtered and the fi

dranafgrred & 2 pengrréeny Jhamsl prGveshed Wik waigr (%§rrfa£ 5x)- “The organic
q%ﬂ& %E%% rd?i%& %Iéﬁrlggélﬁglﬁglggﬁ tel ﬁﬁgﬁﬂ M ehdt c‘?)ngén\ﬁ%te@ wdeAfeduced
sof ve

I'n anhydrous
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S. t
Tsenseretnd ot (33 hisarided e deraed Bt tine 9% fcpen)

|
HALATHBASEIRAIID (@), I ST JorhoblswedHIY3.64 (¢ 2H): 523 s,

on Of the fiTtrate under reduced pressure

P )oF @8 dd,3T8); A3, )y 4s.odlect - C CSPGHm) S(opr): 18,57, 26.19,

SRS 0 s B QLR e

41%20’98 14#71@@@'03)1 1.55-1.61 (m 2H); 1.65- 1 68
2H) ; (t, 2H) 3 17 (t, 2H) 3.64 (t, 2H);
4 79 (t, 2H) 7.12 (d, 2HExampa2Fq 2H); 7.56 (t,

9 syl b e S b gt

35 21, 62.81, 67.74, ll6pwidaAde-3-&fe 127.08, 127.49,
128 63 128. 98, 133.61, 135.23, 140. 64 150 68,

166.79. Exanple | E Spat hesis o
ToI ehe;? sul fonic acid 4-{45f 2- (qujn E:M -
yl ox yl }butyl ester To a dry k was

added p-tol Lschloride (32.5 ng, O. 1
4- (di met hyl am no) pyridine (20.7 ng, 0.17 nmol),
Exanpl o tHe frb&udd ofBxarfiplt @ENER4 Ing, i yoimol) svas added anhydrous

di chl th 1 nm dt t hyl am 17.2 oy
Gtzahydroioan GReL) st | 0 A sobliok phiFro Grphpifn fipride in
W%Hﬁﬁydn?ﬁ%e@?dﬁt?ﬁ‘glfﬁ%f). TREYSI8Hon was stirred for 1 hour then

concentrated under reduced pressure. Column chromatography [silica gel; eluent

pentane-ethyl acetate (1.8:1)] provided the desired product (410 mg, 77%). 'H
(CDCls) 8(ppm): 1.61-1.64 (m, 11H); 1.67-1.74 (m, 2H); 2.68 (t, 2H); 3.68 (t, 2H);
5.23 (s, 2H); 7.23 (d, 2H); 7.33 (d, 2H); 7.74 (s, 1H). "°C (CDCl) 8(ppm): 27.43,
27.86, 32.56, 35.35, 62.74, 66.36, 71.88, 118.27, 125.18, 127.27, 128.99, 132.28,
143.17,153.78, 159.07.
Example 2G
Synthesis of Toluene-4-sulfonic acid 4-[4-(1-tert-butyl-5-chloro-6-o0xo-1,6-

dihydro-pyridazin-4-yloxymethyl)-phenyl]-butyl ester

TsCl
DMAP
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OH OTs

To a 5 mL round bottom flask was added the product of Example 2F (200 mg,

0.55 mmol), p-toluenesulfonyl chloride (125 mg, 0.66 mmol), 4-



pressure, and purified by colum chromnatography

[silica gel; eluent pentane-ethyl acetate (1.86:1)] to
wonosiodesol he desired product (52 ng, 70 %9 . 1HPCDOS3)05/004687
d(ppm: 1.64-1.68 (m 4H); 38.44 (s, 3H); 2.56 (t, 2H);
3.19 (t, 2H); 4.04 (t, 2H); 4.78 (t, 2H); 7.08 (d,

2H); 7.26 (d, 2H); 7.57 (t, IH; 7,78 (d, 2H); 7.84
&unekﬂiﬂamﬁo)}ﬁriﬁﬂle (Bbhig, 8.68Gn081), didopfopgiathydarhine (85 mg, 0.66

ynt hésis o
4ol Emld @myﬁr%rdé@u@rpnyeﬁwéﬁw &) h IRy resultingselutiq was ghigred for
2 bty AR cliin DR wil llua Wl ity LRSI BRcford tba°

gSiumtluori
képHpAteil ﬁ&nﬁél@nﬂ@vas@edlwmls)ﬂuanni ofimuednohis I\éhsedlronlnlom Iafad and

émwasa%a SFbSEpI 1B RESPREIHG. v, SOl FoFre b
%{3}% %1%{ é&ﬂgeﬂﬁa’t indel R&IuEbP ?ﬂéséﬁ?egto%ﬁ@ggb g oF cAfleProduct.

e solution was stirred for 1 hour. After
mlhmngmtohmm@a;m [eiticaigel; aluentyentaditetityd dosiite 163:d) lerayided the
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ani ¢ layer was dried with

sm)f @Oy Bry: 2,06/ HoRT B s OSD. PoTClkps, 7L81.
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?r5gd7lgci5g(@@ 7 nmg, 63 % . 1H(CDC 3) d(ppn) 1.65-1.73

4H);  2.63 (t, 2H); 3.17 (t 4.40 (t, |H;
448 (t. IH: 477 (t, 2ryixampl d oH): 7.24 (d,

: Sgn% I% g?’& t%tﬁﬁgh &IM éézféégr%hw% %%ﬁ?xéfj}(ZH)

4Jt CF -= 4.5), 30.20 (d,pyr@fazindf 5), 35.15 (d, 2JCF
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The product of Example 2G (57 mg, 0.10 mmol) was dissolved in I mL
acetonitrile and to this was added a mixture of KF-K222 (1:1; 0.164 mmol) dissolved
in 1 mL acetonitrile. The entire mixture was then immersed in an oil bath at 90 °C
and heated at reflux for 15 minutes at which point the reaction was shown to be
complete by TLC. The volatile components were removed in vacuo and the crude
oil was purified by flash silica gel chromatography (hexanes-ethyl acetate (4:1)) to
provide 28 mg of the desired product as a oil which solidified upon standing., 'H
(CDCls) 8(ppm): 1.6 (s, 9H), 1.7 (m, 4H), 2.6 (t, 2H), 4.44 (d of t, 2H, J=474&6
Hz), 5.2 (s, 2H), 7.2 (d, 2H, T = 8.4 Hz), 7.3 (d, 2H, J= 8.4 Hz), 7.71 (s, 1H). Bc
(CDCL3) 8(ppm): 26.8 Cler = 4.65 Hz), 27.8, 29.8(Icr = 19.8 Hz), 35.1, 66.3,71.8,
83.8 (\Jcp=163.8 Hz ), 118.2, 125.1, 127.2, 128.9, 132.3, 142.8, 153, 159.
19%(CDCls, CFCls as internal standard) 8(ppm): - 218.6 (toft, J=-27.6, -50.4)



127.84, 128.82, 129.23, 129.42, 133.77, 135.62, 138.2I

5 140.54, 151.08, 154.59. 19F(CDC 3 CFO 3 i nternal
webkensdasxd) d(ppm: -218.59 (t oft, J = -27.6, PEOUA05/004687

Synt hesi s of Pyridaben Analdggs: Exanpl e 2A Synthesis

of Butyric acid 4-phenyl butyl ester To

4- phenyl -1 -butanol (7.0 g, 0.047 nol) was added

anhydr ous di chl or onet hanqg;(aaﬁ)plaB)A. A sol ution of

butyryl chloride (4.79 g, 0.045 nol% in 3@3 %

di chl orSymshesinef (@a-mtybmsdw&@dmky g’“ ane

solution was stirredfor 386 hauLSe At this point the
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aratory funnel containing ice and brine. The
ani c | ayer was washed with brine and dried over
magnesi um sul fate. FiltraExempddBconcentrati on under
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4-Hydroxymethylbenzoate (1.1g, 7.34 mmol), the product of Example 3A
(0.75g, 3.67 mmol) and triphenylphosphine (1.972 g, 7.34 mmol) were added to a
round bottom flask and 8 mL tetrahydrofuran was added. The flask was cooled in an
ice bath to 0 °C after which diisopropylazodicarboxylate (1.485g, 7.34mmol) was
added via syringe. The reaction mixture was stirred for 2 hours after which the
reaction was deemed complete by thin layer chromatography. All the solvent was
removed under reduced pressure and the crude oil directly subjected to purification
by silica gel flash chromatography (hexanes : diethyl ether) to obtain 1.0 gm (83%)
of the desired compound as a thick oil. 'H (CDCl3) & (ppm): 7.9 (d, 2H), 6.9 (4, 2H),
4.3 (p, 1H, J = 5.4 Hz), 3.9 (s, 3H), 3.7 (2H), 1.78 (m, 1H), 1.7 (m, 1H), 0.9 (t, 3H, J
— 7.8 Hz), 0.89 (s, 9H), 0.05 (s, 3H), 0.01 (s, 3H). °C (CDCL) & (ppm): 166.8,
162.8, 131.5, 122.3, 115.2, 80, 64.5, 51.7, 25.8, 24.1, 18.2, 9.5, -5.3.



and the pH adjusted to 2 and stirred for 48 hours. The

reacti on m xture was concentrated under reduced
wonresaas®1 Col uimm chromat ogr aphy [silica gel; etuasoos/004687

hexanes-et hyl acetate (2.5%381)] provided the desired

product (2.80 g, 31% as a clear viscous liquid. 1

(CDA 3) d(ppm: 1.56-1.61 (m 2H); 1.63-1.73 (m 2H);

2.67 (t, 2H); 3.64 (t 2H)zapp188(s, 3H); 7.23 (d,

2H); 7.93 (d, 2H). npl e 2C Synt hesi s of
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nmet hyl ester ,g; zpl e To Exanple @B (1.0 g, 4.8 nmol)

was added anhydroWs di net hyl formam dé (10 ni),

i mdazole (0.5 g . 2 mMmoiAH

tert-butyldineth i1yl chloride (1t g, 73rm0|).

The solution was stirred in a water 2 hours.
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was added to the solution
iaRd P&V r@stheEszem Ve 10e5 05 4%)) of thedleiond prodhent as a phite solid.
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Example 3D

Synthesis of (£)-2-tert-butyl 4-chloro 5-(4-(1-tertbutyldimethylsilyloxy but-2-
oxy) benzyl)oxy 3(2H)-pyridazinone

HO
/k 1 o _ PPhy, DIAD_ )(
Nﬁ: + THF, 0C OTBS
Ns"ou
OJ/\OTBS /\©\ %

(+)-2-Tert-butyl-4-chloro-5-hydroxy-3 (2H)-pyridazinone (0.48g, 2.417
mmol) was charged to a 100 mL round bottom flask and tetrahydrofuran (40mL) was
added. After the solution turned clear, Example 3C (0.5g, 1.611 mmol) and
triphenylphosphine (0.633g, 2.417 mmol) were added to the flask and the flask was
cooled to 0°C. Diisopropyl azodicarboxylate (0.488g, 2.417 mmol, 0.468 mL) was
then added via a syringe and the reaction was stirred for two hours after which time it

was shown to be complete by TLC. The contents of the flask were then concentrated



was added and the m xture was stirred for 5 m nutes.

The white solid was renoved by filtration. The
woibdasroaemiwas dried with nagnesi um sul fate, fi PCEUSN05/004687

and concentrated to give 1.3 g of crude product.

Col utm chr omat ography [silica gel; el uent

hexanes-et hyl acetate (4:1)] provided the desired
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reaction was stirred for fZalpW3E The react| on flask
was renoved fronthe oil bath and allowed to cool. The
ni Synhesisef (im-mrebummcldpwﬁ ~(4d thadeoxyt bk Ey beazlpxy-

a separatory runnel wi.th water (25 rnL,
30 o B aRad -

The organic | ayer WG magnesi um

sulfate, faltered, and concentrated under reduced
pressure ive 1.3 g of crude pro | um

chr omat ogr aphy [SI|IC&@@§ TR hexa n s- et.hyl

acet at e ?‘ ; d t he desired pry dﬁm
89% . 1H(CDA 3) Py 0.05 (s, 6H); 0.90

1.64 (s, 9H); 265 (t 2H); 3.64 (t, 2H); 5.23 (s,
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pressure and the crude mixture purified by flash chromatography using silica gel
(hexanes:ethyl acetate) to obtain 185 mg (80%) of pure desired product. 'H (CDCl)
§ (ppm): 7.74 (s, 1H), 7.3 (d, 2H), 6.9 (d, 2H), 5.2 (s, 2H), 4.3 (m, 1H), 3.81-3.77
(two br s, 2H), 1.84 (br t, 1H), 1.77-1.69 (m, 2H), 1.64 (s, 9H), 0.98 (t, 3H); Bc
(CDCl3) & (ppm): 159.2, 158.9, 153.9, 129.2, 127.5, 125.4, 116.6, 80.4, 71.9, 66.5,

64.2,28,23.5,9.7.
Example 3F

Synthesis of (+)-2-tert-butyl 4-chloro 5-(4-(1-tosyloxy-but-2-oxy) benzyl)oxy
3(2H)-pyridazinone

o 2 g

Into a 10 mL round bottom flask was added the product of Example 3E
(0.05g, 0.13 mmol) followed by dichloromethane (2 mL). Toluenesulfonyl chloride



3-one To the product of Exanple 2E (594 ng, 1.45 mmol)

was added anhydrous tetrahydrofuran (3 nL) and a 1.0M
weabestorgae1 of tert-butyl ammoni um fluoride in PCT/US2005/004687

tetrahydrofuran (2.9 nL, 2.40 mmol ). The sol uti on was

stirred for 1 hour then concentrated under reduced

pressure. Columm chronmat ography [silica gel; el uent
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The product of Example 3F (28mg, 52.4 umol) was dissolved in 0.5 mL

acetonitrile in a 5 mL flask and to this was added a solution of potassium fluoride
(4.5 mg, 78.6 pmol) and Kryptofix 222 (29.6 mg, 78.6 umol) in 0.5 mL acetonitrile.
The above solution was then immersed in a oil bath preheated to 90 °C. The reaction
was allowed to stir for 90 minutes after which all the volatiles were removed under
reduced pressure and the crude mixture purified by preparative thin layer
chromatography to obtain 13 mg (65%) of pure desired compound. 'H (CDCls) &
(ppm): 7.72 (s, 1H), 7.3 (d, 2H), 6.9 (d, 2H), 5.23 (s, 2H), 4.57-4.59 (m, 2H), 4.4 (m,
4H), 1.74 (m, 2H), 1.6 (s, 9H), 1.0 (¢, 3H). °C (CDCl3) 8 (ppm): 159, 158.7, 153.7,
129, 127.5,125.2,118.3, 116.4, 83.85 (4, L Jep=172.2),78,71.1, 66.3,27.8,23.2,
9.48. '°F (CDCls, CFCl; as internal standard) 8 (ppm): -228 (d of't, J =-19, -60 Hz )



3H); 2.58 (t, 2H); 4.03 (t, 2H); 7.15 (d, 2H);
7.29-7.33 (m 4H); 7.72 (s, IH); 7.77 (d, 2H). 13C
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Example 4B
Synthesis of 4-[3-(tert—Butyldimethylsilanyloxy)propoxy]benzoic acid methyl
ester
TBSCI
O._~_OH imidazole o _~_"0TBS
DMF . 0
0] O

To a 50 mL flask was added Example 4A (300 mg, 1.4 mmol), anhydrous
dimethylformamide (4 mL), tert-butyldimethylsilyl chloride (317 mg, 2.1 mmol), and
imidazole (146 mg, 2.1 mmol). The resulting solution was stirred for 2 hours. At
this point the reaction was diluted with ethyl acetate and transferred to a separatory
funnel. The organic phase was washed with aqueous 0.1 N hydrochloric acid(2x),
water(2x), then brine. The organic layer was then dried over magnesium sulfate,
filtered, and concentrated. Column chromatography [silica gel; eluent hexanes-ethyl
acetate (9.5:1)] provided the desired product (413 mg, 91 %). 'H (CDCl3) 8(ppm):
0.03 (s, 6H); 0.87 (s, 9H); 1.97-2.01 (m, 2H); 3.79 (t, 2H); 3.87 (s, 3H); 4.11 (¢, 2H);
6.90 (d, 2H); 7.97 (d, 2H); *C (CDCls) 8(ppm): 18.30, 25.89, 32.3, 51.78, 59.27,



chloride (2.5g, 16.64 mmol) and im dazole (1.88g, 27.7
mol ). The reaction mxture was stirred for 10 hours
wahber7eich it was diluted with di chl oronet hareTaisenos/004687
poured into a separatory fumnel and washed w th water
(80 nL) and brine and dried over magnesium sulfate.
After filtration and concentration the crude oil was
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To a dry 25 mL flask was added Example 4C (211 mg, 0.71 mmol) and
anhydrous tetrahydrofuran ( 3 mL). The flask was cooled in an ice bath. To the flask
was added triphenylphosphine (187 mg, 0.71 mmol) and 2-tert-butyl-4-chloro-5-

hydroxy-2H-pyridazin-3-one (142 mg, 0.71 mmol). Lastly, diisopropyl

azodicarboxylate (144 mg, 0.71 mmol) was added. The reaction mixture was
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allowed to stir in the ice bath for 1 hour. At this point the mixture was diluted with
diethyl ether and transferred to a separatory funnel. The organic solution was washed
with water and then brine, dried over magnesium sulfate, filtered, and concentrated
under reduced pressure. Column chromatography [silica gel; eluent hexanes-ethyl
acetate (9:1)] provided the desired product (106 mg, 31 %). 'H (CDCls) 8(ppmy): 0.03
(s, 6H); 0.87 (s, 9H); 1.62 (s, 9H); 1.95-1.99 (m, 2H); 3.79 (t, 2H); 4.06 (t, 2H); 5.23



To a solution of the product of Exanple 3B (lg, 2.95
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Example 4F
Synthesis of toluene-4-sulfonic acid 3-[4-(1-tert-butyl-5-chloro-6-o0xo-1,6-

dihydro-pyridazin-4-yloxymethyl)phenoxy]propyl ester
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To a dry 5 mL flask was added Example 4E (40 mg, 0.11 mmol), 4-methyl-
benzenesulfonyl chloride (31 mg, 0.16 mmol), 4-(dimethylamino)pyridine (20 mg,
0.16 mmol), diisopropylethylamine (16.6 mg, 0.16 mmol) and anhydrous
dichloromethane (0.6 mL). The resulting solution was stirred for 1 hour. The
reaction mixture was concentrated under reduced pressure. Preparatory thin layer
chromatography [silica gel; eluent pentane-ethyl acetate (3:2)] provided the desired
product (18.6 mg, 33%). H (CDCl) 8(ppm): 1.62 (s, 9H); 2.09-2.13 (m, 2H); 2.37



(cbA 3) (ppm: 7.72 (s, IH), 7.2 (d, 2H), 6.9 (d, 2H),
5.2 (s, 2H), 4.2 (p, IH), 3.75 (d of d, IH), 3.68 (d
wohoab/o7é3dh 1.75 (m 2H), 1.65 (m IH), 1.6 (s, POHEUS2005/004687
0.99 (t, 3H), 0.85 (s, 9H),440.04 (s, 3H), 0.02 (s,
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126.9, 125, 118.5, 116.5, 80.3, 72.1, 66.5, 64.8,
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gel (hexanes:ethyl acetgte) to obtain 185 ng (80% of
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d (ppm: 159. 254589, ~453.9, 129.2, 127.5, 125HM ~_~;
116.6, 80.4, 71.9, 66.5, 64.2, 28, 23.5, 9.7. Exanpl e
gF( iy [Tll,"dﬂ?Séiﬁtlikletio(n)bvitﬂ-c?ﬁfainiﬁgm yllspdllasdﬂﬂ afflixample 4F (4.5 mg, 8.64 x
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fol 'owed by~di chl or onet mL).” Tol uenesul f onyl
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SNt o 5, 4 O B e

t BgReRAI& ud3r BdUREEDSe@rd. Preparatory thin layer chromatography [silica
gel; eluent pentane-ethyl acetate (3:2)] provided the desired product (0.8 mg, 25 %).
'H(CDCL) 8(ppm): 1.62 (s, 9H); 2.14-2.20 (m, 2H); 4.09-4.11 (m, 2H); 4.60 (t, 1H);
4.68 (t, 1H); 5.24 (s, 2H); 6.92 (d, 2H); 7.32 (d, 2H); 7.72 (s, 1H); "F(CDCls, CFCls
as internal standard) 8(ppm): -222.66 (t of t, J = 28.2, -50.4)

Example SA
Synthesis of 4-(2-hydroxyethoxymethyl)benzoic acid methyl ester
CO,Me CO,Me
o
BF,* Et,0

OH o>

To a two-neck round bottom flask, which was equipped with a Dewar
condenser, a solution of 4-hydroxymethylbenzoic acid methyl ester (2.50 g, 0.015
mol) in anhydrous dichloromethane (30 mL) was cooled to -10 °C in a salt/ice bath.
Ethylene oxide (1.10 mL) was added to the cooled stirring solution dropwise

followed by the addition of boron trifluoride etherate (0.51 ml). The reaction mixture



the reaction m xture and this was stirred for 35

m nutes. Water was then added to the m xture and the
weabastorgae1 poured into a separatory funnel and POEUS2005/004687

| ayers separated. The organisc | ayer was washed with

wat er and brine and dried over magnesium sulfate. The

crude oil obtained after filtration and concentrati on
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To a solution of the product of Example 5A (544.5 mg, 2.59 mmol) in
anhydrous DMF (26 mL) was added imidazole (264 mg, 3.89 mmol) and TBDMS-C1
(586 mg, 3.89 mmol). The reaction mixture stirred at room temperature overnight
and was quenched with water. The aqueous layer was extracted with ethyl acetate
(3x). All combined organic layers were dried over Na;SO,, filtered, and
concentrated. The crude material was purified using silica gel chromatography (4:1
pentane:ethyl acetate) to provide the desired product (677.5 mg, 2.19 mmol) in 84%
yield. 'H (CDCL8.01, 600 MHz): § (2H, d, /=8.3 Hz), 7.42 (2H, d, J=8.4 Hz), 4.63
(2H, s), 3.91 (2H, s), 3.82 (2H, t, J=5.0), 3.58 (2H, t, J=5.1 Hz), 0.91 (9H, s), 0.07
(61, s); °C (CDCl3166.5, 143.5,129.2, 128.8, 126.5, 72.1, 71.6,, 150 MHz): § 62.3,
51.5,25.4,17.9,-5.8.



9.48. 19F (CDCA 3 CFA 3 as internal standard) d (ppm:
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?ﬁﬁﬂgtﬂ Eelrc]fbg} gegrg]ﬁgdg@e Afd;r ﬂhcﬂﬁ‘?l T{le ?a?w% mixgure Was diluted with water.
r
C]th)chué@ls@gy_ep WA, exgaqechwgh)etehyé ﬁ@%@téﬁ@é mé‘*lﬂ tprgéq,@rgamc layers
%Vgresm%g)ov?rmf SOg Sﬁ’ﬂtérécﬂ And Bbitleh@RtedBSp ‘i/id'éraﬁ%ﬂf(g 87 &g, 1.98

hour e reaction was
ehinol), abethat s ma@l irt thaneftestapewlithant ang ﬁmheapmii@atlun ﬁ%ll% yield).

TR o ARESE oHES S S AR e a2
Oft9RNY §6 (AY & /YRS Hbanso HE dr §Y 600 TeENgs0.0m(63! §)2fe (CDCl
140.4, 138.3, 128.0, 127.2, 73.2, 71.9, 65.4,, 150 MHz): § 63.0, 26.2, 18.6, -5.0.,
Example 5D
Synthesis of 2-tert-butyl-5-{4-[2-(tert-
butyldimethylsilanyloxy)ethoxymethyl]benzyloxy}-4-chloro-2H-pyridazin-3-one

>< )‘v\[ol DIAD, THF, PPh, >< ﬁ
OTBDMS

o/\,OTBDMS 0

To solution of the product of Example 5C (437 mg, 1.48 mmol) and 2-zert-
butyl-4-chloro-5-hydroxy-2H-pyridazin-3-one (250 mg, 1.23 mmol) dissolved in
anhydrous THF (12 mL) was added solid PPhs (485 mg, 1.85 mmol) and diisopropyl
azodicarboxylate (DIAD, 0.358 mL, 1.85 mmol). After completion of addition the
reaction mixture continued to stir at room temperature. After 20 hours, the reaction
mixture was diluted with water. The aqueous layer was separated and extracted with
ethyl acetate (3x). All combined organic layers were dried over Na;SOs, filtered, and

concentrated to provide an oil. The crude material was purified using silica gel



filtered, and concentrated. Columm chromatography

[silica gel; eluent hexanes-ethyl acetate (9.5:1)]
wonosiodedit he desired product (413 ng, 91 % . RET/US2005/004687

(CDA 3) dfpm: 0.03 (s, 6H47 0.87 (s, 9H); 1.97-2.01

(m 2H); 3.79 (t, 2H); 3.87 (s, 3H); 4.11 (t, 2H);

6.90 (d, 2H); 7.97 (d, 2H); 13C (CDC 3) d(ppm: 18. 30,

%%gﬁ%%o %hg 451]pe?1&,ne5@h}aﬁc&dte§% prﬂ)iﬂe@l& dekitad pﬁ,duct 528 mg,

{40[gmpb én 89%@{191%. Higﬁag %Zxﬁ&i%é 6@%@ gﬁ’Qr@ﬁ} Het -8
F Rt OB TR Bt o3 8 E; 37 GHIEDLS D), R0, brs),

BI%E(QH( g)oomtz)(mme”cl @EICIYI29.0, 57 1B S. 8’1t164d9128:é, 134t3. 150

S50 1B B Fobs B o Anald: 30 T pae %y fefRlas
ahL@ad, egﬁmoz{jslal 48*1@2@9@& f&ﬁfd@;lf’f&lsas The reaction

was quernc wat er 093 L), aqueous 15 %
sodi um hydrOX| de (0.093 rﬂﬂxamhlen?lﬂ/vater (0.279 nL). The

wh
inooed b PO S GRSl Ryt 21
concentrated to give t hq,gqiﬁﬁmnegi.oﬁeoduct (291 ng, 80

9% . 1H(CDO 3) d(ppM: 0.88 (s, 9H);

99 (m 2H): 3.79 (t 2H) : 4. t,12H; 4.60
(3 . 6. 88-6. 89 Hy: 7.25-7.27 ° (coa3) o
d(ppm : [18. 30, 25. 91 32 41TBABGHG0, 64, K7, 165. 10,

1%4. , ﬁ“sﬁ:ﬁi/ 158.75. Exanpl e S)SDH
0 (0]
2-tert-but 4-chloro-5-{4-[3-(tertbutyl di met hylsilany

| oxy) propoxy] benzyl oxy}-2H pyri dazin-3-one To a dry

25 n fd askutiesordd Eﬁbdﬁ&t%flﬂx@nl@ﬁ: fR128me, Dogmumtbdl)ssolved m

and anhydrous tetra

cwbydus REE(11 @gd)bms?’g%ﬁ%g L tian aetBAE (TS lsafittn 2T RF, 165
fgg é‘ﬂ{?&? 51%% % BBipletior bf TREidn #Geaction was stirred at

room temperature for 1 hour a;nd then quenched with water. The aqueous layer was
separated and extracted with ethyl acetate (3x). All combined organic layers were
dried over Na,SOy, filtered, and concentrated to provide an oil. The crude material
was purified using silica gel chromatography (4:1 hexanes: ethyl acetate) to provide
the desired product (311 mg, 0.850 mmol) in 78% yield. 'H (CDCls, 600 MHz): 8
7.70 (1H, s), 7.38 (4H, m), 5.30 (2H, s), 4.56 (2H, 5), 3.76 (2H, t, J=4.9 Hz), 3.60
(2H, t, J=4.8 Hz), 2.00 (1H, br s), 1.61 (9H, br s); B¢ (CDC1;3159.0, 153.6,, 150
MHz): & 138.8, 134.4,128.2,127.2,125.1,118.3, 72.8, 71.6,71.6, 66.4,61.9, 27.8;
HRMS caled for CigH23CIN,O4: 367.141911, found 367.1419.
Example SF
Synthesis of toluene-4-sulfonic acid 2-[4-(1-tert-butyl-5-chloro-6-oxo-1,6-
dihydro—pyridazin—4-yloxymethyl)—benzyloxy]-ethyl ester

% OH 74
_TsClL, TEA,
DMAP, DCM

To a solution of the product of Example 5E (200 mg, 0.546 mmol) dissolved



hydr oxy- 2H pyri dazi n-3-one (142 ng, 0.71 mol).

Lastly, diisopropyl azodicarboxylate (144 ny, 0.71
wonoisjo7y@s added. The reaction mxture was al | eGBASL®S/004687

stir in the ice bath for 148our. At this point the

m xture was diluted with diethyl ether and transferred

to a separatory funnel. The organic solution was

Weaigarotk thhY@bﬁEth@ﬂ@'(St $TERLpivia8 addedrs€ll (1Rsamg RS emino),
sul fate, filtered, and concentrat d und guce
Q05 By The

PIAR (} @0 meo.§ P meralbendt wighaismging €-991m
gc?ea)éfg 1% {Snn?ni%\é:onﬁﬁl?@astti%lﬂgg ;{c]rb% H%% thxge tz&ﬁeldﬁshdi@é(jthe reaction
@h&tmeowﬁg dilged Q'i:ﬂ)l ,waierﬁ Thé aquedniy laytr $8s sepgitddundzgracted with

gth)yl acpt@@(g% 3@11( qﬂmbg]pﬁd. org?m;lQ ?aélgrs(wei_ﬁ ginH%% &V?r%i‘%sg); 2ﬁl€engd and
T T s
Ehdmiogriis. G2 pMeé&yEnmb)etomEo‘B% th@ébﬁlge%product (232 mg,

RS GOl SR R

'%%ﬁ ¢3§@1¢ 1«99’% H&b Zgzr(ml h),a5. eogzm g)m a@mmr@usm (2H,

tet t ahydrof uran (2 t he

o DB o).1 63 P B3 (- orT PP 15537, 1445,
A, B P 919 el e s,

Onnﬁ &oLr §7.80661d50, e iy EERIM P kalsd toreC, s 5l Qg 62150168, found

| ayeér chr omat ography [silica gel; eluent hexanes-ethyl
a2at1aPe (1:1)] provided the desi red product (57.8 ny,

76 % . 1H(cDd 3) d(ppm: 2.02-2.06 (m
2H) 3.86 (t, 2H): 4.13 éx?'%ﬂ&“ 5 30 (s, 2H): (
fiesiSof 2rer2bityl-A- é’nler7)-5}24-(2¥ﬂuﬂh§-ethﬁxyme(lwl)-bWYIOYI'ZH'
(cbd 3) d(ppm: 27.87, @3@9 60. 24, 65.67, 66. 34,
71 81, 114.91, 118.37, 1Widagin-§-opeqq 128 98, 153. 76,
159. 07, 0159. 27. Exanpl e 4F

A e Y
N OTs F
Lﬁ H _KF, Kryptofix, i‘ji
N0 “ACN
U
To a solution of the product of Example 5F (50 mg, 0.096 mmol) in

anhydrous acetonitrile (1.0 mL) was added KF (11.2 mg, 0.192 mmol) and Kryptofix

(72.4 mg, 0.192 mmol). After completion of addition the reaction mixture was

heated to 90 °C. After 10 minutes, the reaction mixture was cooled down to room
temperature and diluted with water. The aqueous layer was separated and extracted
with ethyl acetate (3x). All combined organic layers were dried over Na;SOy,
filtered, and concentrated to provide an oil. The crude material was purified using
silica gel chromatography (4:1 pentane: ethyl acetate) to provide the desired product
(28 mg, 0.076 mmol) in 79% yield. 'H (DMSO0-dg, 600 MHz): 8 8.22 (1H, s), 7.45
(2H, d, J=8.20 Hz), 7.39 (2H, d, /=8.24 Hz), 5.42 (2H, s), 4.60 (1H, m), 4.54 (2H,
s), 4.52 (1H, m), 3.71 (1H, m), 3.66 (1H, m), 1.57 (9H, s); 13157.8, 153.8, 138.6,C
(DMSO-d6, 150 MHz): § 134.6, 127.8, 127.7,126.2, 115.6, 83.5(82.4),71.6,71.2,
69.1 (69.0), 65.3, 27.4; '°F (DMS0-d-221.74 (1F, m)., 564 MHz): 5 HRMS calcd



Synt hesi s of toluene-4-sulfonic acid
3-[4-(l-tert-butyl-5-chl oro-6-o0xo-1, 6-
wdizbnsdrgsopyr i dazi n- 4- yl oxymet hyl ) phenoxy] pr opy PCEAIS2105/004687

TsC To a dry 5 nL flask wa® added Exanple 4E ( 40 ny,

0.11 mmol ), 4-nmethyl benzenesul fonyl chloride (31 ny,

0.16 mmol ), 4-(dinethylam no)pyridine (20 ng, 0.16
Qsz@'nFmrmmnsmstamm%qm% ng, 0.16 nmol) and

anhydr ous di chl oronet hane_ (0. 6 mA) The resul ting

sol Ution was stirred for EXamle 0AThe reaction nmixture

was conce APRbAE ory

thin Iayer@’slgﬂ]teg)gigrn(a)tkI 23 B'h ?9! % S‘Z?mprﬁa

pent ane- et hyl acetate (3: 2)] provi ded t k& desi r ed

product (18.6 nf>33%. 1H (€DA 3) d(pdm: 1.62 (s,
OH); 2.09-2.13 (m|2H); 2.3AsC3H); 379§ (t, 2H);
4.23 (t, 2H): 5. 2H 8. 18 d 7.23 (d,
2H) : (7.29 (HZj 2 73-7. 15U ( (caoé)

d(ppm: 21.60, 2185, 28.81, 63. 15 66. 35, 66. 87,
71.75, 114.76, 118}27, 125.18, 127.11, 7.83, 128.94,
129. 80, 132.79, 144080, 163.72, 158.90, 159.03.

Exanpl e 4G Synt hesi s of

2-tert-butyl - 4-chl 5-[4-(3-fl
oy Tgmtiied soliga oFé-RsedhenD & 3&%?58% § BB

|
aﬁgigﬁg@g) ace@éa:gg{ra%lglﬁ ( éfboﬁat@l 38. §68 n%rﬁéﬂ) 4ndmO )
%ﬁldﬂ@ao@ﬂ)nef(o polL ags Q@mn‘ninubr iAdfeer (:dmﬁlettgl;l oﬂadﬂmcxa tjhg reaction

1) _and_Krypt of 4,07
m&l’zﬁ g{gé ﬁaré t ¥ hWF | é?tflo?-(ggmﬁi he Teas gog PEF{E{RT‘g‘g)&% %ooled down
P?oclnq Wﬁeﬁjath&t DO ¥t Rab ré?ﬁé\}éd Tnger SACHTIDACYRIS were

to stir or 40 m nutes. The reacti on was
cddbdth thadrude nexgerial aThel acmdes layervesewsppiisd sud extracted with

e ae a1 R RRET AR s i gGr NeaSO.

dfﬁ?ér&f;‘ An@ EQHehtratt®tBprdlide 2R o) The crude material was punﬁed using
silica gel chromatography (gradient from 4:1 to 1:1 pentane:ethyl acetate) to provide
the desired product (0.981 g, 5.45 mmol) in 98% yield. 'H (CDCls, 600 MHz): §
7.30 (2H, d, J=8.7 Hz), 6.87 (2H, d, J/=8.7 Hz), 4.63 (2H, d, J=5.7 Hz), 4.54 (2H, s),
2.27 (3H, s), 1.66 (1H, t, J=5.8 Hz); °C (CDCls, 150 MHz): § 205.7, 157.3, 134.3,
128.8, 114.6, 73.1, 64.8, 26.6.

Example 6B

Synthesis of 1-(4-hydroxymethyl-phenoxy)-propan-2-ol:
OH OH

NaBH,4, MeOH
—_—

O o}

A BN

To a solution of 1-(4-hydroxymethylphenoxy)-propan-2-one (126 g,6.99
mmol) dissolved in methanol (60 mL) was added solid NaBH,4 (0.32 g, 8.39 mmol).



1H(CDA 3) d(ppm: 1.62 (s, 9H); 2.14-2.20 (m 2H);

4.09-4.11 (m 2H); 4.60 (t, IH); 4.68 (t, IH); 5.24
WO0200583916. 92 (d, 2H); 7.32 (d, 2H); 7.72 (s, PCHUS2005/004687

19F(CDA 3, CFA 3 as internao standard) d(ppm: -222.66

(t oft, J = 28.2, -50.4) Exanple 5A Synthesis of

4- (2- hydr oxyet hoxynet hyl ) benzoi ¢ acid nethyl ester To

% é%oﬂffﬁéﬁo‘h@fﬁ@dﬂ@ﬁ Hfé%:ﬁdtl@ﬁ Knixiiné Gs WaSededt Wodin eeinydritire
war condenser, a sol ution

ofvénhg&dr Ty :rmtwnymetmzeoms dibiitedl with mpfer capddhe pquegips lgyer was
Ssbreat Pt BEUR G0S 41l 9*%%@5%4‘?%%%?@‘6?5"% ¥ Sver

Q\lazsmmﬁerwanad&ﬁﬁnmed feprovide ad osit(il 124ig) 6.8 ahmbl),owhlch was

SEhombe TR %&“ﬁﬁ%&wﬁy‘;?qx&%%ﬁ wfipon O euRdL Rl F2s,
'@ Ml ey, 904 4%?@”6 ¥R, Ustsoﬂm h%m{@Haé)un e1 {0, m),

m nu excéss of et hyl ene oxi de i n
thes (1gHald, $89.0] xn Ez, 3. 8:he1H aa); 1 28r(3H stfm6ed Wak t hen
diluted with brine. The agueou yer was extracted
}Nlth di chl or onret hane (3 t FAEPC of the organic

ayg i ipef.4-eilofsl # b -
con SRS ST o AR NIoE 8.‘“‘*’2%1?'2 R e e
purifi ed u3| ng silica gepyluﬂm@wéﬂmﬁ aphy (4:1
pent ane: acetate) to provide the desired product
(537 2 6 mml) in 17%vyield. P1H (CDC138. 36, 600

g BBDATHRA Ph37 , by J=8.5 Hz),
4 62 (“3H, |s)

39202|H s) Q(m2,363(2H
13C ( 143 5, 130. 9. 3 5, 72.9,

72 0,, 150 |sz i, 52.3. Exan‘plé)SB S esis of
4-[2- (fer"butyl d| \p,gg si | anyl oxy) et hoxyne! Lbe [
acid nethyl ester To a solution of the product o
Exanpl e 5A (544.5 ng, 2.59 mmol) in anhydrous DM (2@H

%%)N\/Sva%) aslgl(?l%gnb h% %%O(Juct cgtzlgxamrgié 6§ (§(?9 mg, i )48 %11901) and 2-fert-
butyl-4-chloro-5-hydroxy-2H-pyridazin-3-one (250 mg, 1.23 mmol) dissolved in
anhydrous THF (18.5 mL) was added solid PPh; (485 mg, 1.85 mmol) and DIAD
(0.358 mL, 1.85 mmol). After completion of addition the reaction mixture continued
to stir at room temperature. After 20 hours, the reaction mixture was diluted with
water. The aqueous layer was separated and extracted with ethyl acetate (3x). All
combined organic layers were dried over Na;SOs,, filtered, and concentrated to
provide an oil. The crude material was purified using silica gel chromatography (1:1
pentane:ethyl acetate) to provide the desired product (234 mg, 0.634 mmol) in 51%
yield. 'H (CDCl; 7.71 (1H, s), 7.33 (2H, d,, 600 MHz): 5 J=8.7 Hz), 6.94 (2H, 4,
J=8.7 Hz), 5.24 (2H, 5), 4.19 (1H, m), 3.95 (1H, dd, J=9.2, 3.1 Hz), 3.81 (1H, dd,
J=9.2, 7.7 Hz), 1.62 (9H, s) 1.29 (3H, d, J=6.4 Hz).



(586 ng, 3.89 mml ). The reaction mxture stirred at

room tenperature overni ght and was quenched wth
woav®r793bhe aqueous | ayer was extracted w th erPlyius2005/004687

acetate (3x). Al conbined 3rganic |ayers were dried

over Na2SO4, filtered, and concentrated. The crude

material was purified using silica gel chromatography

(4:1 pentane: et hyI acet at Examhplepgovi de the desired

product (677.5 , 2.19 mmol) in 84%vyield 1H

CD(Sﬂashms ofetgmenwl sulfgnicaqid 2 [4-(L-erss P&&)l-S chlgro-6-po-1,6-

) vl %%Hﬁ %‘y ety oYy 1 e ig ] Ster

, s); 13C (CDC13166. 5, 143\/?4 129. 2, 128.8,

2 &, 71.6,, 150 WHz): d 62
-5]|8. Exarrple 5C Symtunasp.s, of
- i met hyF&i%¥4ny | oxy) e't' LOXYE

—Z

{4-] R heny

|} met hanol ° Iut| on of the product of Exa 5B
(670 ng, 2. 18 - dhssol ved i n anhydrous TH O

m.) was added a solutiof,of LAH (1.0 M sol uti on in OTs

THF, 2.18 ni, 2.18 mml) dropwi se. After conE
addi t i Bma setutiematihe produesef Fremple 66 (204 1@& QP44 @éf#ﬂl)  aidbotved

t 3
o PO FrRfqlb A @ o il ALRRI AACTLIOSHAL ONESS mmo)
VHEAA R0 Im S @68 13t emoBrand tidthplainines@.001 § audl,d. 65@ymmsl) The
were dried over Na2SO4, filtered, and c érhg gh “
pjegqﬁm@émgﬁlrg contimigd S‘p@‘mgft g@n},fp?gmerat\}m, %H:tq;\g § fpaction

gih%% Qafaﬁlg%sgn%lbgﬂ% 5 ?%ﬁ&ﬁg&ﬁkelﬁy&%ésfﬁﬁﬁﬂeg RAnd gﬂt%cted with

(&ht.ll a&é:tatefﬁﬁ)) ABRBmivHE) orgin{cAki3s wire-drieal dvey Naﬁ@@ filtered, and
| H,. br s

bzt b 0 il 3Gl 3
&gﬁ%lﬁtggrsaél% )g’;‘n(? ]2% g{ﬁ?t%? ggl?f’%&tatéé@o gro{vl& the de$ired-product (166
bruiey0.31 9reim) i s%yiedndcyl)%(%&wgﬂ K] beb0 Mble) )8 4=81112),

" 955 aPY ) 928 7299 He), 7.29 (2H, d, J=8.7 Hz), 6.74 (2H, d, J=8.7 Hz),
5.22 (2H, s), 4.19 (1H, m), 4.02 (1H, dd, J=10.4, 6.0 Hz), 3.93 (1H, dd, J=10.4, 4.5
Hz), 2.44 (3H, s), 1.63 (9H, s) 1.42 (3H, d, J=6.5 Hz); "°C (CDCl; 158.9,, 150 MHz):
§158.3, 153.6, 144.6, 133.8, 129.6, 128.8, 127.8, 127.4, 125.1, 118.0, 114.7, 76 8,

71.5,69.7, 66.2, 27.7, 21.5, 17.6.; HRMS calcd for CasHzoCIN,O6S: 521.150762,
found 521.1505.

Example 6E
Synthesis of 2-tert-butyl-4-chloro-5-[4-(2-fluoropropoxy)benzyloy]-2H-

pyridazin-S-one

(0]
7< c 7(
’|\l | __KF, Kryptofix,
N o A@\ ACN
o ﬁ/

OTs F

To a solution of the product of Example 6E (50 mg, 0.096 mmol) in
anhydrous acetonitrile (1.0 mL) was added KF (11.2 mg, 0.192 mmol) and Kryptofix



To solution of the product of Exanple 5C (437 ng, 1.48

mmol ) and 2-tertbutyl- 4-chl oro-5-hydroxy-2
wepyosiode®i n- 3- one (250 ng, 1.23 nmol) di ssol ve#CTwS2005/004687

anhydrous THF (12 nL) was &dded solid PPh3 (485 ng,

1.85 mol ) and diisopropyl azodi carboxyl ate (DI AD,

0.358 nL, 1.85 mmopl ). After conpletion of addition the

FOAQLL O T92thibH. AR cOMBRIbA 0P hdditi@ the@edtion mixture was
tenperature After 20 hours, the reaction mXxture was

dichierl dol S0P E h st 40 mimites, fapreasiion mipiie Was cepdfawe ép room

9853 SR PR T5EL0 G e vl SR g

GRFE f@tlﬁyg et (39). p,{m\cbﬂ@ulaﬂ ho@gdmc {Eers oveueldrietbtner Nauhsmgs
purified using silica gel chromatogr
diltsred, and concentrated i Fovide anRe. J@@uCF@g’ % ti%‘a%lé’t’ &3 ?FE using a

Pt idylloP 36 B hporb oG Biae (101 pdthnee ihyTactlhtc) o

(i8blatetthe désn’éd ﬂrddzw; (13 551 g,(R034 mmoal) 11151% ﬁzbd (ba_segg)n(rngererd

b 0. 90 H5 : 13C 31

et mpgioh, g ien ( pgropticd 3t Bglﬁa%lmgu‘? qDmgol).

b % 149= ,A5/88.6 H
ool 11 13 QR0 g g s,

f D2/ QHES), 20B2.96 EXE ) et GE28; mh & 68 £915s)4-4% (3H, dd, J=6.4, 23.6

oHoh o EohaSPRa o B S TaEBY B 7%, RO R A 2

1.21.70% 51,9901, Y69 msﬁ MBO-ds, -
'E?("% (10?%/[ ek 8%@0’“}1 2672 s(glag’?’lmon of TBAF ( ﬁ ‘ny@) °

sbT8.20 O, m) 56HMHZ) 85 HRWVIS ralsd f%ﬂsﬂzz&%ﬁ%é@ AP, found

cg@ ion of addition the reaction was stirred at
hperature for 1 hour and then quenched with

wat er. The aqueous Iayer BxangdedAat ed and extracted

with ethyl acetate Al conbi ned | ayers
were dried §Vé¥heﬁ&§2 quPFB’D@S““&ﬁB‘“&Jﬂ%EXf‘FSH ed to

provi de angoil. The crude material was purified usingo
silica gel chrormt ography (4:1 hexanes: ethyl acetate _
to pr o~ OH Pd(OAc),, ©

.__._—>
i )\/ PPHj, TEA

To a solution of methyl-4-bromobenzoate (1.0 g, 4.65 mmol) in triethylamine
(13 mL) was added 3-buten-2-ol (1 mL, 11.63 mmol), palladium (ID) acetate (0.104 g,
0.465 mmol), and then triphenylphosphine (0.244 g, 0.93 mmol). The reaction was

Br
0

stirred in a 75 °C oil bath overnight under nitrogen atmosphere. Monitoring by TLC
(3:1 hexane:ethyl acetate) showed the product and aryl bromide. The reaction was
cooled to room temperature and then concentrated. Water was then added followed
by extraction with ethyl acetate. The organic layer was washed with water and brine,
dried over Na,SOy, filtered and concentrated. The crude product was purified by
flash column chromatography (5:1 to 3:1 hexane:ethyl acetate) to obtain the product
(250 mg, 26 % yield). 'H NMR (600 MHz, CDCL): § 7.95 (d, 2H, J = 8.4 Hz), 7.25
(d, 2H, J = 8.4 Hz), 3.90 (s, 3H), 2.95 (t, 2H, J=7.45 Hz), 2.77 (, 2H, J= 7.68 Hz),
2.14 (s, 3H).



the desired product (311 ng, 0.850 nmmol) in 78%yi el d.

1H (CDA 3, 600 MHz): d 7.70 (IH, s), 7.38 (4H, m,

w6 .28/002 s), 4.56 (2H, s), 3.76 (2H, t, J =4POTHZEY005/004687
3.60 (2H51, J =4.8 Hz), 2. (IH, br s), 1.61 (9H, br

s); 13C (CDC13159.0, 153.6,, 150 MHz): d 138.8, 134.4,
128.2, 127.2, 125.1, 118.3, 72.8, 71.6, 71.6, 66.4,

61.9, 27.8; HRMS cal cd f oExdzhp BHZBCI N2O4: 367. 141911,
found 367.1419. Exanple 5F S nthe

of t obynthesis oE2¥arshntyl-4cghdoro-3-[4- (3-hydroxybutyl)benzyloxy]-ZH-

2-[4-(I-fert-butyl-5-chl DX

di hydr o- pyri dazi n- 4-yl R &@”ﬁﬁ? Benzyl oxy] -ethyl

est& To a solution of the product xanpl e 5E (200
8 6|

NG, nnDI) di_ s&Qhyeda wnhydr Woronethane
(5. 50 ddgdoTSEh ot T, 0. 65 DVAP
(100 gy O: 8 ol 53 3an@ trief hyI am ne (O°O9

0. 656 mml ). %he rea’gx(~ ¢n xture conti nued i

at room tenperature. Aﬂtdr 22 hours the reaction

h . OH
m xture was diluted with widter. The aqueous |ayer was

separ apgsl scﬂﬁ@oxﬁdﬂtﬁ@ﬁﬁo@doﬂMfﬂkaﬁﬁoMA@ﬁngez 4zszd)mnom in THF

conmbi ned aorganic |ayers were dried o

(19 D80 “Ermscddetni Mabandy TH bl Ay hydride

I
G ooy bhiise Al eletin SERUIRh the o bath wes
triamotled indettic paotioe twag ﬂﬁfem rodin detFperatote) for h hemognderhigrogen
1H (CDC137.79, 600 NMHz)

(atwosphere. iz, J(nzsp.]cce(gswg, WS agidﬁéyva’cey%@é% p{I}Hll—gz‘)ﬁ)Na%Iz gpjution

4 T T2 e el i

12301l it Wwéiflsred 3@ Washed SAtHVEHT . Tﬂe fiBdatd wad 83n tonckABa®d under
128.1, 128.0, 127.2, 125.1, 118. 72.8, 71.7, 6
&%E%wn oil

&Ed&ed@esaure;w obtairp4- (%hymmn@@yk@%})bm @
2@& 1358 150 ég %A) b &’}2 GHRg & %?(ﬁﬁncz rﬁbé _PYRtRES! h%zdﬁfxy_zﬂ_

hi~or o- “uor o- &t hoxymef hyl )
Zyyridekind3- bh@mudﬂgumss mmol) in THF (45 mL) was added 4-(4-
hydroxymethylphenyl)butan-2-ol (312 mg, 1.732 mmol), triphenylphosphine (454

mg, 1.732 mmol), and then diisopropyl azodicarboxylate (DIAD, 335 pL, 1.732

mmol). The reaction was stirred at room temperature overnight under nitrogen
atmosphere. Thin layer chromatography (100 % ethyl acetate) indicated
consumption of the pyridazinone starting material and the reaction was concentrated.
The crude material was purified by flash column chromatography (4:1 hexane:ethyl
acetate to 100% ethyl acetate) to obtain a clear oil (200 mg, 48 % yield). '"H NMR
(600 MHz, CDCly):5 7.73 (s, 1H), 7.32 (d, 2H, J = 8.0), 7.24 (d, 2H, J = 8.0), 5.30
(s, 1H), 5.27 (s, 2H), 3.83 (m, 1H), 2.80-2.76 (m, 1H), 2.71-2.66 (m, 1H), 1.63 (s,
9H), 1.23 (d, 3H, J = 6.2); BC (CDCl; 159.3, 153.9, 143.2, 132.5, 129.2, 127.6,
125.4,, 150 MHz): 8 HRMS calcd for C118.5, 73.4, 67.6, 66.6, 40.9, 32.0, 28.1,
23.9.10H,5sCIN,O3: 365.162647, found 365.1624.



3-one To a solution of the product of Exanple 5F (50

nmg, 0.096 mmol ) in anhydrous acetonitrile (1.0 L) was
weadoesh7#d51 (11. 2 ng, 0.192 mmol ) and Krypt of i X PTRU42008/004687

0.192 mmol ). After conpleti®n of addition the reaction

m xture was heated to 90 0OC. After 10 m nutes, the

reaction m xture was cool ed down to room tenperature

and diluted with water. Tggampuenus |ayer was

separated and extracted with et hyl acetate (3x).

c oS ymehiesix efzolusne-dysrfonigacid arlﬂéa-t@%éwtﬂafzédﬂro'ﬁ-oxo -1,6-
E:Ir Iu:j:r ﬁﬁ{lgﬁn g iz%gff}: 61 qaétﬁgﬁ rpgl 9ﬁllaﬂleﬂlgjlproy9iaester

chro graphy (4:1 pent ane: ethyl ac e) to provide
r e product (28 rTgTS(Q 076 F9% yi el d
O|d 6, 600 MHz): |45 (2H d

_8 20N 1=8 24 Hz)
(IH M), 4.54 4,52 (IH, ,371(IH
. 66 (| H, %{s) 13 157.8, 153. 138
(DI\/ISOd6 150 Mz): d 184.6, 127.8, 127.7, %126, 2,
115. 6,835 (.82. 716
270 ToRspifieer ﬁéwmduﬁo{ﬁ%’e%wr}? e %?4§§“€?&N§ i

C@'O(iﬁii a%&%@oﬁ&@ﬁlfoﬁﬁg:hﬂ&ﬁ5 1209 fneund98HendIR 7The reaction
Exanpl’e 6A Synt hesis of

| whststhrgedras xgare tamposeierespImiels padernibpgengiwospherer Mgnitoring by
| |

SRS SR Y R g Cson v

cailireda/it@ e&ilyl 3det@e afld G@shadolith ﬁ%cCuSﬂ)ﬂnmﬁtaénghhlduQ @qUEPls

nm., 9.68 m’ml)., After corrpletlono i on

SO SRR P Ve g 1 pE NS R flgred, and

t Q&lo@ﬁ?&?ﬁ&d thé%dai&ﬁ Fwﬁéjﬂlrﬁ?edd@%sh‘%oﬁﬁﬁf%romato graphy (3:1
ure an e so and

t enper a vent was renoved. Wate
ehénehe athgrl adetatevey 0084 digll aastat¢)do eeogtier the sterting matem%l (90 mg)

agrllee t%e prodal}c/:t asac gar 01P(a/r4%gg% 917% 0 yle‘fa( {)gs%ﬁto%gecov%red starting
material). "H NMR (600 MHz, CDCly): 7.80 (d, 2H, J = 8.3 Hz), 7.72 (s, 1H), 7.33
(d, 2H, J = 8.0 Hz), 7.30 (d, 2H, J = 8.1 Hz), 7.13 (d, 2H, J = 8.1 Hz), 5.27 (s, 2H),
4.66 (m, 1H), 2.65 (m, 1H), 2.54 (m, 1H), 2.45 (s, 3H), 1.94 (m, 1H), 1.81 (m, 1H),
1.63 (s, 9H), 1.26 (s, 3H).
Example 7D
Synthesis of 2-tert-butyl-4-chloro-5-[4-(3-fluorobutyl)benzyloxy]-2 H-pyridazin-

3-one

%Tii[m KF K222 >< ﬁ
N Om ACN, 90°C m

OTs L

To a solution of the product of Example 7C (18.2 mg, 0.035 mmol) in
acetonitrile (400 pL) was added potassium fluoride (4.1 mg, 0.070 mmol) and K222
(26.4 mg, 0.070 mmol). The reaction was stirred at 90 °C for 20 minutes under

nitrogen atmosphere, monitoring by LC-MS. The reaction was then cooled to room



ethyl acetate (3x, 100 nlL). Al conbi ned organic
| ayers were dried over Na2SO4, filtered, and

woanis@nevat ed to provide an oil. The crude nmatecrais208804687
purified using silica gel clromatography (gradient
from4:1 to 1:1 pentane:ethyl acetate) to provide the
desired product (0.981 g, 5.45 nmmmol) in 98%yvyield. 1H
téilﬁﬁératurg &gz M%n%%ed? udlr tedcediyresbures . Thetdride Ba@ial( w44,

H

ql;ﬁe(l by pr@aaratlye Glgm(lwqr chrom\pto_%alglym%zl?Hefg@s:%%%%’gt’af%dgcyluam)
Wtaugxlé%p?gucggé/ ESll%é 3 { ]-ﬁgld? TH 3dai® (6003Mtz, 6HEs): §

| 7 6 ¢ Y E, Oh3eniet, R Jﬂhé‘@di@) 7 B G, 2-o B0 Ho), 52868, @) oh71-

é@<rﬁn%$5¥92ﬁ%§%€$ el Sk e B B2 e Bis7-L77 G

g&I{I d MNaBHot) 9382483187396 PRk D3 A L), 13@((@@@151% a63.8,,

tion the reaction mxture was stirred at

¢ ESODEHaE G B 2ok dRAISGRRY. 0T 4 422 01 DS rioRrA B8-Sl -, 66.3, 38.5

e aEon L g PRI e OHER P PAR MR- 5, OB

| BRSAS caled for @ IRACINGI0,N6/S383 16, fotuet 867, 1 382d
concentrated to provide an oil (1.24 g, 6.81 mmuol),
V\,hl ch was used in the nexﬂﬂxéﬁ’éﬁe%t hout any further

Y_‘lt&laﬁggfz @-T%S&é{(?x)"gﬁg) &wﬁ?l}%@%ﬁg écla%esﬂgpesjwzl)etraﬁeuterate

s?421(|Hn)394(IHdd 7=9.2, 3.1%%), 3.82
gf\ld 29 (3H, d, J,=6 4BF|z%t20ExarrpI\eo t hesi s
2-ter-b B oro-ﬁ(ZDWUr@%Epropoxy) b )?%OH

-2Tpyridazi n- 3-one T8 s6l ution of the product of g o

o of e agiaprast oo Daree s by s

TIPS O T8 2

reaction was purged wit n1trogen and brought to -5 °C. A dewar condenser (also
flame-dried) containing a dry ice/acetone bath (-78 °C) was affixed to the flask and
ethylene oxide-tetradeuterate was added (~55 drops). Then BFsEt;O (510 pL,

0.0041 mmol) was added dropwise and the reaction stirred at -5 °C for 35minutes

under nitrogen atmosphere. Monitoring by TLC (100% ethyl acetate) showed
complete consumption of the starting material. The reaction was warmed to room
temperature and vented to remove any excess ethylene oxide gas. The reaction was
then diluted with brine and extracted with dichloromethane (2 times). The combined
organics were dried over Na;SOy, filtered, and concentrated under reduced pressure
to obtain a crude oil. Purification by flash column chromatography (4:1
pentane:ethyl acetate) provided the product as a clear oil (520 mg, 16% yield). 'H
NMR (600 MHz, CDCls) 8 8.02 (d, 2H, J = 8.2 Hz), 7.41 (d, 2H, J = 8.1 Hz), 4.62
(s, 2H), 3.92 (s, 3H); '*C NMR (150 MHz, CDCl5167.1, 143.5, 130.8,) 8 129.9,
127.5,72.8,52.4.



(0.358 nL, 1.85 mmol ). After conpletion of addition

the reaction m xture continued to stir at room
woenp@rswoure. After 20 hours, the reaction m XPOTAISHAS/004687

diluted with water. The aqueous | ayer was separ at ed

and extracted with ethyl acetate (3x). Al conbined

organic |layers were dried over Na2SO4, filtered, and

concentrated to provi de aExample8be crude material was

purified u5|2% silica chr omat ogr

penBandieeis by %\wfta?'é‘)Vﬁtlalelewlwleﬂa@g?fééY%P%’&atctaﬂd

(234 g, 0. 634 mol ) cDa 3 7.71 (I H,
S), 7.33 (2H, d,, EM%‘{%M’?QE"%& 6. 94 (2H( d,

J—8 79Hz) , 524(2H s), 4.19 (IH, nr)o 3.95 (IH, dd,
Hz), 3.81 (1H dd, 7=9 . LHz), 1.62
(9H s) (3 JTBBM$CHZ) arf‘ble

Synt h
of tolue Hmd@{zole DMF ;?5
2-[4- (I-tert bub I*e5- chl or o- 6- oxo- | OTBDMS
di hydr o- pyri dazi n- 4-yl oxynet hyl ) henoxy]-l- hyI et h

yl estBo aFolution of the iporsluet OEE?@nml@ AdE0QmeEY-3A$ pungrin DMF

e PR e By oA Glat T i ot 30 o) g

Ml dz0l AR nigl BG01Y, TR: RA&idiohs) stiared at fdoi teyrlperdture for 5 h
(0. 09104&%_9 Og16531%n0|) The reS)aSctlor?mx e o > IO

cumter ifkages @ﬁmqsplmge anonitssinethyrilds 64 pentang: rolay! asstafedy Agother
a‘?{u 9o 80tiee fﬂ?%&dleﬁlﬂfaﬁ¥1glgyl%h§)%d\éﬂ(i% I\Pfgj £a mﬁhé‘zole ﬁ79 mg)

vér*ias Separ a extract
ageteaddded &i@) the ,Péslultmn‘inbm;&ei stivrebatirgorh agmp@abum @/emlgmd The

over Na SO4, filt d d
oTRloritmal G SHEMERUR I L PR o T ge r°“t§evﬁm lager

C h
SSESRLARAOLXNE s RERUAAG) b hegog e gt

S8%tate ¢ tmed). ((GECLBBIBDOfUH|C ldygrs @@oe qu@i)oveaN@z ) g filtered, and

e ripedistad ppder i pi3fpok o ofin 3 rigsif Bt Gzt by
Pés%aée' thﬁrou@l thlék di 6t é"hcadgbl 311 péftade: ethyltacka)e) t3oBi3in the
( 5 Hz ﬁ 5 3H é;} 1. 63 &(?H s
| peuta . cloar il 4605 ) T FOER (@8N 812 EBGH): S99y = 83
Hz), 7.40 (d, 2H, J = 8.5 Hz), 4.62 (s, 2H), 3.90 (s, 3H), 0.90 (s, 9H), 0.06 (s, 6H).
Example 8C
Synthesis of{4-[2-(tert-butyldimethylsilanyloxy)ethoxymethyl] phenyl}methanol

hexadeuterate

o
~
OJ\O\/ D b LAD, THF ><©v
O>€<OTBDMS 0°Ctor.t. >€<OTBDMS

o D
To a solution of the product of Example 8B (610 mg, 1.857 mmol) in THF

(19 mL) at 0 °C was added a 1M solution (in THF) of lithium aluminum deuteride
(1.9 mL, 1.857 mmol) dropwise. After completion of addition the ice bath was
removed and the reaction was stirred at room temperature for 3.5 hours under
nitrogen atmosphere, monitoring by TLC (3:1 pentane:ethyl acetate). The reaction
was then diluted with water and extracted with ethyl acetate (2 times). The combined

organics were dried over Na;SOy, filtered, and concentrated under reduced pressure



d 158.3, 153.6, 144.6, 133.8, 129.6, 128.8, 127.8,

127.4, 125.1, 118.0, 114.7, 76.8, 71.5, 69.7, 66.2,
W@2005/07€015, 17.6.; HRMS cal cd for C25H29C N2OB8T/US2005/004687

521. 150762, found 521.1505.57Exanpl e 6E Synt hesi s of

2-fr~butyl -4-chl oro-5-[4-(2-fl uoropropoxy) benzyl oy] - 2H

pyridazin- 3-one To a solution of the product of

k¥ apRirea @IEar(cﬁD(m m@ 8696 yietd)| YThie mnaAering cras tesken to the next step

acetonitrile . was added KF 0.19

FvEopt ﬁﬁ@e@%ﬁ@fcm« ﬂéhﬂ\’lﬁﬁ Cfﬁép); 7331 &, £56 s, 2m),
%%%P qg tlonthereactlon m xture was heat ed

to 9 ge’r m nutes, the reaction m xture was

cool ed down to roomtenpeExﬁmpheSihd diluted with

wat er. The ag S rate ract ed

with ethyl éi’%‘gémﬁ 8 ?’t"’" %Ptyjén‘g}lﬂ“é)dgd?ggﬂfﬁ} | ayers

wer ebggﬂl&ﬂnﬁﬁ 11&1?33&93“11%&&&6&9%‘3@440@9 i Fidhgid-3-one

provi an ol THe crude material was puri |ed usi ng
a preparative silica gel bekadeuterpd¢ chr onat ogr aphy
pI ate ¢4:1 pentane: ethyl, acet at e) to isolate the

oduct (12.5 py 0" OSH Jo &% yield
(b sqd n recovergrd s t|°'f‘1§fm‘=ﬁhenall iy d|t|on
to unréacted "8y g material (5.8 ny, O°01
1H (CDO 3, 600 MHz): d 7.73 (IH s) 7.34 (2H >§<@mms

Hz), 6.95 (2H, d, J =8.6 Hz), 5.25 (2H, s), 5.06-4 96
(1 H e adoRifioh 3Fh- téﬁ-bufyl-a&h(cﬁus m&wm@mmu-s one (212

.7=6.4, 23.6 Hz); 13C (Dvs(d, 6, 5
12, B047 pmad) infDEF $15 i wigs a@dfgfl %)é @fg‘é@@})f'@ %C ?475 mg,

8Pyl oot Gl 2137026y, A Bl By

f slodfchfidz ¥latd(NNAD, 396$LLJ$ESU mmélﬁ;uﬁhe %QUQIBW® stgy@gmg Feom
gép%yepattl?rg SflorSZ I%urgun er %i(t?obg%}lyjtl%osp ér%l i ayern%ror}{ato graphy (1:1
hexane:ethyl acetate) indicated consumption of the pyridazinone starting material and
the reaction was concentrated in vacuo. The crude material was purified by flash
column chromatography (90:10 pentane:ethyl acetate) to obtain a clear oil (336 mg,
66 % yield). 'H NMR (600 MHz, CDCL): 7.70 (s, 1H), 7.39 (m, 4H), 4.58 (s, 2H),
1.63 (s, 9H), 0.90 (s, 9H), 0.07 (s, 6H); HRMS calcd for C,4H31DgCIN,O4S1:
509.24738, found 509.2480.
Example 8E
Synthesis of 2-tert-butyl-4-chloro-5- [4-(2-hydroxyethoxymethyl)benzyloxy]-2H-~

pyridazin-3-one hexadeuterate

[0}
%ﬁx@ e %ﬁx@
D D
OD>8D<OTBDMS >€<
To a solution of the product of Example 8D (330 mg, 0.677 mmol) in THF 7
mL) was added a 1M solution (in THF) of tetrabutylammonium fluoride (1 mL,
1.016 mmol) dropwise. The reaction was stirred at room temperature for 2 hours

under nitrogen atmosphere, monitoring by TLC (1:1 hexane:ethyl acetate). The

reaction was then concentrated under reduced pressure and passed through a thick



To a solution of nethyl-4-bronmobenzoate (1.0 g, 4.65

mol) in triethylamne (13 nL) was added 3-buten-2-ol
wO2005079301. 63 mmol ), palladium (11) acetate (OPLOASZ05/004687

0.465 mmol ), and then triph8nyl phosphi ne (0.244 g,

0.93 nmmol ). The reaction was stirred in a 75 0C oil

bat h overni ght under nitrogen atnosphere. Monitoring

By4d Dl Gilics ( HOOPE ¥pEacRtAN) o abRinAhe pratnovescnt dikbcomtaining t minor

and aryl brom de. The reaction was cooled to rqom

ﬁagﬁlext step

tnengsatage of thegneresneadingsilancl: The Spteriph s talisa tq
oy . . .
agoedy ﬂgg WG ﬁmo(t@ﬂm,@ﬂbﬂ ): 3CRL@L ﬁ-(Ij)r’ 72‘3 (s, 4H),

organi c r was was wat er ana bri ne,
oV 69 (sSN2ELH @464 (i DEEr &0 NAMIRl ( Cirletdtzy 1taCBEl;) e 2c 1538, 139.5,

e

QO i .
PO 1o AR (0 b, o)
3.90 (s, 3H), 2.95 (t, 2HExample8B Hz) K 2.77 (t, 2H,

J=7.68 Hz),. 2, 14 . . Ex 7B f
2. e$¥'1thiﬁé%?f;*2!ws%¢ﬁﬂ§5%a@%§ R e
o o b b S e

) OCCIZ was added a I Msolution (i HF) of
lit @moum hydri de (42 BuAd, Ngicmml )

T

dr opwirsg A AN ex~conpl et i orreafpaddi t1 ofy_the™iBe bath

was renoved a he,rBabtion was stirr&d D_ b

tenperature for~1>o wHder nitrogen atnosphece: °>€<OTS

'II\'Qgr]', iln successi on,” was added water (183 nL), 15%¢®
salution (1 ni ngl-wat er :

reacti of a§?ﬁ"PP’é 8§ ﬁ’grpréﬁwucgag]f‘%m%@ gfgﬁiggom )U?g?? glé?cc))l? e

| HicMRSorhéthaRr (F By Way@ribe §-telukfieshitfbny] thivride|(1 53aie, MASS

t hen concentrated under reduced pressure to obptain

4mpaplh PNt tapinppaiding GIVAR, 38 gie, 8$08 nyp ityiethylamine

(140 pL, 1.005 mmol). The reaction was stirred at room temperature overnight under

nitrogen atmosphere. Thin layer chromatography (1:1 hexane:ethyl acetate) indicated
almost complete consumption of the alcohol. The reaction was concentrated under
reduced pressure and the crude material was purified by flash chromatography (2:1
hexane:ethyl acetate to 1:1 hexane:ethyl acetate to 100% ethyl acetate) to recover the
starting material (9 mg) and the product (261 mg, 77 % yield based on recovered
starting material) as a clear oil. 'H NMR (600 MHz, CDCL): 7.76 (d, 2H, J = 8.3
Hz), 7.73 (s, 1H), 7.36 (d, 2H, J = 8.1 Hz), 7.29 (m, 4H), 4.47 (s, 2H), 2.40 (s, 3H),
1.61 (s, 9H); *C NMR (150 MHz, rt, CDCL): 159.0, 153.8, 145.0, 138.5, 134.4,
133.1, 129.9, 128.1, 128.0, 127.3, 125.2, 118.1, 72.7, 71.0, 37.0, 63.4, 28.0, 21.7.

Example 8G
Q o
S YA a
) | 5P KF, K222 'l" [ 2P
) O><©\/ ) ° ACN' N OC ~ O><©\/ N
D D o D

To a solution of the product of Example 8F (14 mg, 0.027 mmol) in



(314 ng, 71 %yield). Then to a solution of 2-

tert-butyl -4-chl oro-5-hydroxy-2Hpyri dazi n- 3-one (234
wogeosb74d5 nmol ) in THF (45 L) was added 4- (4PCT/US2005/004687

hydr oxynet hyl phenyl ) but an- 290l (312 ng, 1.732 mol),

tri phenyl phosphine (454 ng, 1.732 mmol), and then

di i sopropyl azodi carboxylate (DI AD, 335 nlL, 1.732

NgBtohitril B 00 QAT tad Bd WS otdskiuhefucide(8Q M, €NES @insl)eand K222
overni ght under nitrogen atnosphere. Thin |ayer

c@ﬁdh&t%%apmyl)( e reactionMas sidwedatdp Criar é%ﬂ?éwtes under
t.ion.,of the A e i

SRR SRR £9 3205 P50 LA ARIAD] S fithion

pwhd fhief dodlyd fd r@sih te@beiature hﬁcbmiicegreafﬂ‘lwdeﬂ refluced pressure The

hexane: ethY acetate to 10096eth etat 0 Obta

actefle mategial waspigi ymep,%r%n@ %I@a ﬁﬁ_t&te) {o obtain

(C@,gpg%ﬁ}“cgas ar18°?1{)§652 gl'gg%Z ( i h§ 4 N%k (éO(rM@lechﬁgiié 70 (s,
| H)D), 724080, 41)7 6.60r(s, 2ATH) 1.62 (5, 4D ’éﬁflﬂvﬁR (B MHz,erB QIgClg) 158.5,

1£%§ b, 13%§2(1g3 8; %élgﬁé 1%416?%2%%&)& 9. :.3;153’}_#1%8{ (564

cgh%g(j 1.2k én 1/]3. 4, 67.6, 66.6, 40.9, 32.0, 28.1,
"TOH25CIN2O3: ™ 36 162647 found 365.1624. Exanpl e

7C M@Q@Mﬂ qucledmmqﬁ. for Pr¢ngration of Fenazaquin and
3- [ 4- (iivl{c{s eme exes a 10 d .wuﬁ?l the Efu.onne-18 Radionuclide.
di hydrv— Pyt raazZtit= 7SAL prret

- 1- met iyé Pruopé- 1@%’@9; ud%wm mertesem:has pﬂidubedwia d’fe prbn

product of Exanple 7B (200 ?%8 yridi ne
(mnh@mmtsofmaehpq&meaeweé%)f Q:mtb Pﬁlﬁé amegma@éelylo
REV T b T SSRGS e e

Mo (0¥ j'flg by LC-MS showed a 1 1 m xture of starti ng
mat eri aI and groduct The reaction was diluted with
et hyl Hoealhektha mfliowysthstic viactionso wusampraptdure was pgget All

| g 8§w%§§v%? ﬁléan?z lrdltté ecliids a@%@@éﬂﬁgﬂage%g%ﬁrtﬁé‘%s%el walls and
optimize transfers. A dedicated, specific HPLC unit was used for purification for all
compounds. A dedicated specific HPLC unit was used for radioanalytical analyses of
final product.

The '®F typically was received from the supplier deposited on a processed
column ("*F column) encased in lead shielding. The BBF column contained the
sodium salt coordinated to either alumina or a quaternary ammonium salt housed in a
glass column. The column ends are connected to Tygon™ tubing with male and
female Luer™ lock fittings. The '°F is removed from the column using the following
method.

1. A solution of 15 mg of potassium carbonate (K,CO;3) in 1 mL of
distilled/deionized water (H,0O) and a solution of 90 mg of 4,7,13,16,21,24-hexaoxa-
1,10-diazabicyclo[8.8.8]hexacosane (Kryptofix™ ; K222) dissolved in 4 mL of
anhydrous acetonitrile (CH;CN) were combined and gently stirred, ensuring the

layers did not separate, forming the column eluting solution (CES).



concentrated. The crude material was purified by flash

col umm chromat ography (3:1 hexane:ethyl acetate to
waQosHoeedyl acetate) to recover the starting mRCEMUSAI05/004687

(90 ng) and the product as e clear oil (74 mg, 47 %

yi el d based on recovered starting material). 1 NWR
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REHER Jadii &85 Hich that TES WG wBt &raiva lthreagh merlﬁf ¢cdumbynto the
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3(9»7%’9@@@ TEXBERbRitiBA was used directly in radiolabeling syntheses.

The next steps describe the radiolabeling of the fenazaquin and pyridaben
analogs with 188 As previously stated these steps were the same for each of the
compounds. The following reaction scheme depicts a representative scenario for all

of the '®F-fenazaquin and pyridaben analogs:

0 K'eF ><
74,?, | cl _KpCOg K222 fj:
N o CH4CN, 90°C

18F
30 min
OTs
7. The toluenesulfonate ester precursor to the desired fenazaquin or pyridaben

analog (2.5 mg) was dissolved in CH;CN (0.5 mL) ina conical silanized 5 mL
Wheaton™ glass vial with a magnetic stirring bar. The vial was immersed in a oil
bath heated at 90°C. The solution of the '*F described above was added to the
reaction vial the resultant mixture was heated at 90° C for 30 minutes.

8. The contents were transferred to a 50 mL silanized round bottom flask

containing distilled/deionized water (25 mL), and the contents of the flask are
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nmet hyl ester tetradeuterate To a flane-dried 2-neck
wohesk79s@s added a sol ution of nethyl-4- PCT/US2005/004687
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Synthesis of 4’-bromo-rot-2’-enonic acid:

Rotenone (5.0 g, 12.7 mmol) dissolved in dichloromethane (30 mL) is added
rapidly to a cooled (-10 °C) solution of boron tribromide (3.15 g, 12.7 mmol) in
dichloromethane (32.7 mL). The reaction mixture is stirred for exactly two minutes
and then evaporated to dryness. The resulting brown crude material is dissolved in
the minimum amount of methanol and cooled to 0 °C to initiate crystallization.

Brown crystals are collected and dried to afford 4’-bromo-rot-2’-enonic acid (3.24 g).



0.5 eq. portion of rt-butyldinethylsilyl chloride (176
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majority of the starting maRerial was consuned in 16
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Synthesis of (6aS, 12aS)-7’-hydroxydeguelin:

Solid PhSe-Cl (370.87 mg, 1.94 mmol) is added to a cooled (-30 °C) solution
of 4—hydroxy-rot-2’enonic acid (725.5 mg, 1.71 mmol) in dichloromethane (20
mL). After completion of addition, the reaction mixture is allowed to warm to room
temperature over 2h and continues to stir at room temperature for an additional hour.
After three hours of total reaction time the reaction mixture is concentrated to yield a
yellow oil. The crude material is dissolved in THF (20 mL) and cooled to 0 °C.
Hydrogen peroxide (30% in water, 0.354 mL) is added. After completion of addition
the reaction mixture stirs at 0 °C for one hour and then stirs at room temperature
overnight. The next day, the reaction mixture is diluted with diethyl ether. The
organic layer is separated and washed with 5% NaHCO; (2x), dried over Nay;SO4 and
concentrated to yield (6aS, 12a8)-7’-hydroxydeguelin as a yellow amorphous solid.
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Synthesis of (6aS, 12aS)-7>-methanesulfonyldeguelin:

To a stirring solution of (6aS, 12aS)-7’-hydroxydeguelin (50 mg, 0.122
mmol) in dichloromethane (0.5 mL) is added MsCl (9.48 pL, 0.122 mmol) and
triethylamine (17.0 pL, 0.122 mmol). After completion of addition the reaction
mixture continues to stir at room temperature. After 3h, additional equivalents of
MsCl and triethylamine are added because the reaction is only ~80% complete. After
24h the reaction is complete and diluted with water. The aqueous layer is extracted
with dichloromethane. All combined organic layers are dried over Na;SOs, filtered,
and concentrated to yield a yellow oil. Silica gel chromatography (gradient from
100% dichloromethane to 5% acetone in dichloromethane) affords (6aS, 12aS)-7’-
methanesulfonyldeguelin (48 mg) as a yellow oil.



4.59 (s, 2H), 1.64 (s, 9H); 13C NWR (150 MHz, rt,

CDC13):159.2, 153.9, 139.5, 134.5, 128.5, 127.5,
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C25H23D6CI N2C6S:  549. 1697544 found 549. 1705. Exanpl e
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hexadeut er atec®o a sol ution of the pr@duct of Exanple
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added p-tol ue chtortde( 153 8,1 2 nmol )
N, N- di net hyl a ne (DVAP, 98 ng) 0. 80} DI ),
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nitrogen atno dhin | ayer chromatography (1:1
h@lSler(WS)aﬁ?étS&F’ il Fitorogegye lgﬂlm)st conpl ete

consunpiggr Wvdﬁf 16 he. &l ﬁlvacﬁlfﬁlﬁelr WK hisDiY&Sstopper is charged
concentrated under’re ed pressure and the crude
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ufdéd 4 fiGy BE RRLEEN 42@H 0T, Thé fedfetvd @'fd[ﬂ'ibilﬁﬁéd B? repeated

e overed starting naterial) as a clear oil.

(G1idHmd «SB@ralion oﬂCHfCI(I (3 x 200 ub).=Ag additipyal ahqvg qf§H3CN is

Ze;zgded gmi gortcgntrége unqler é/iatug} Wlﬂlﬂl:lt hf%@%ﬁl?@f% §° ’e( s?)th’rent
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. 127.3, 125.2, 118. 72. 7,
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&ﬁcmanmlfanylgmlm $2 n1g) ispaddagh IcOB@OTio ”E,leﬂ Yiehis ﬁecapped and

Fﬂ%ﬁ‘@tﬁﬁgﬁh BE TSR0 Rl b B o P SRyt watge @ m)
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ion was stirred at 90 0C for 10 m nutes u(?er
nioad thypesampl roBlphearisidgerisntinsed Wil vbayer[a,_n@ eéqteqwnh H;CN (2 mL).

h'%(ea chetoentitrtll\fe 1sae%§11t)oar%tee ancT Hl% 88 is ?)ﬂnﬁed via HPLC to afford pure
carrier-free (6aS, 12a8)-7’-["*F]fluorodeguelin.

Synthesis of (6aS, 12a8)-7°-[**Flfluorodeguelin:

A thin-wall 10 mL, silanized vacutainer with a silanized stopper is charged
with tetrabutyl ammonium hydroxide (5 uL, 40% w/v solution in water), and a
solution of '®F in water (10mCi, 200 uL). The resultant mixture is evaporated to
dryness under a flow of nitrogen at 100 °C. The residue is further dried by repeated
addition and evaporation of CH3CN (3 x 200 uL). An additional aliquot of CH;CN is
added and concentrated under vacuum without heating. Prior to complete solvent
removal, THF (150 uL) is added, the vial is uncrimped and (6aS, 12aS)-7’-

toluenesulfonyldeguelin (2 mg) is added in one portion. The vial is recapped and



was then cooled to roomtenperature and concentrated
under reduced pressure. The crude material was

wouoisforedi by preparative TLC (2:1 hexane: et hyl pPaTaIS2i08)04687
to obtain the product as amsoil (6.2 ng, 62 %yield).
1H NMR (600 MHz, CDCI3): 7.70 (s, IH), 7.40 (s, 4H),
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expres 1 on I'S nuclear reaction is: O18( p,

g) 18F. For @kl of the radi osvnt e'tl C reactions a
sim|ar™p Iax- was used. AP sSwar e was
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col um” t heo f ol [ owi ng et hod.

reaction is cooled down to room temperature and diluted with water. The aqueous
layer is extracted with a diethyl ether/hexane mixture (3/1). The organic layer is dried
over NaySO,, filtered, and concentrated to yield a clear oil. Silica gel chromatography
(gradient from 20% hexane in dichloromethane to 5% acetone in dichloromethane)
affords (-)-rot-2’enonic acid (162.2 mg) as a clear oil.

Synthesis of (6aS, 12aS)-deguelin:

Solid PhSe-ClI (185 mg, 0.972 mmol) is added to a cooled (-30 °C) solution of
(-)-rot-2’enonic acid (350 mg, 0.884 mmol) in dichloromethane (10.5 mL). After
completion of addition the reaction mixture is allowed to warm to room temperature
over 2h and continues to stir at room temperature for an additional hour. After three
hours of total reaction time the reaction mixture is concentrated to yield a yellow oil.
The crude material is dissolved in THF (10.5 mL) and cooled to 0 °C. Hydrogen
peroxide (30% in water, 0.177 mL) is added. After completion of addition the

reaction mixture continues to stir at 0 °C for one hour and then stirs at room



1. A solution of 15 ng of potassium carbonate (K2CCOB)
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descri be the radiol abeling of the fenazaqU|n and

S¥sogs with 18F. As previousl {“stated these

Synthesis of (6aS)-4’,5’-dihydro-4’,5’epoxydeguelin enol ether:
To a cooled (0 °C) solution of (6aS)-deguelin enol ether (50 mg, 0.123 mmol)
in dichloromethane (0.5 ml) is added m-CPBA (45 mg, 0.184 mmol). After

completion of addition the reaction mixture continues to stir at room temperature.
After 6.5h the reaction is diluted with water. The aqueous layer is extracted with
dichloromethane. All combined organic layers are dried over Na;SOq, concentrated

and purified using silica gel chromatography (gradient 100 dichloromethane to 30%
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r Mwaﬁmﬁm ain wited (d0aad 208dil)C ﬂl‘hmasaltam mtiktuye is evaporated to
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4,5 epoxydeguelin enol ether (2 mg) is added in one portion. The vial is recapped

and heated at 65 °C for 30 minutes. After cooling down to room temperature, a
solution of trifluoroacteic acid (500 mL) and water (300 mL) is slowly added. The
reaction vessel is closed and allowed to stand at 60 °C for 2 min. After cooling to
room temperature, the vial is diluted with water (4 mL) and passed through a silica
gel cartridge (pre-loaded Waters Light C-18 Sep-Pak) to load the sample. T he
cartridge is rinsed with water and eluted with CH3CN (2 mL). The acetonitrile is
evaporated and the residue is purified via HPLC to afford pure carrier-free (6aS,

12a8)-4’,5°,-dihydro-4’[ **F]flouro, 5’ hydroxydeguelin.

Synthesis of (6aS,12aS)- 2-0-desmethyldeguelin:




Rot enone (5.0 g, 12.7 mol) dissolved in

di chl oronet hane (30 nlL) is added rapidly to a cool ed
wO0-2063/0083p1s0l uti on of boron tribrom de (3.15 gPCTLASZ005/004687

nmol ) in dichloromethane (38.7 nL). The reaction

m xture is stirred for exactly two mnutes and then

evaporated to dryness. The resulting brown crude
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tth30Ugacetmieiin dichimomhthand)lto yield(6eS, 2% 8rd-fesmathyldeguelin.
yield a yellow oil. The crude material is dissolved in
t he m ni num anpunt of di chl or onet hane and cooled to O
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After conpletigp B

stirs at 0 OC fur| &nheiho

temperature overf gh_t Jhe-next day, the reaction

mcc))(r}taLljiglse p(!.)tglsS?LIlnlfl %EII‘ ona\{lcne (9 mg, % Xllol)ea&lg%.l-litzﬁ mg, 48 umol) in
acetonitirile (1 mL). The target water is evaporated under reduced pressure and He-
flow. Three portions of acetonitrile are added at 110 °C. The reaction chamber is
allowed to cool down to room temperature and dibromomethane (50 pL) in
acetonitrile (1 ml) is added to the dry 18R/K2.2.2- mixture. The reaction mixture is
heated again at 110 °C and the volatile products were transferred to a preparative GC
with He as a carrier. The column is heated to 100°C and ['*F]CH,BrF is separated

from solvents and other reagents.



organi c layer is separated and washed with 5% NaHCO3

(2x), dried over Na2SO4 and concentrated to yield
wO0@a3/07482aS) - 7' - hydr oxydeguel in as a yel | ow anmpCpluse®s/004687

solid. Synthesis of (6aS, 69

12aS) - 7' -t ol uenesul fonyl deguelin: To a stirring

sol ution of (6aS, 12aS)-7' hydroxy deguelin (30 ng,

0.073 nnDI) in dichloronethane (1.5 n) is added TsO
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The result ant mxture is evaporated to
crude material is purlﬁed using silica gel chromatography (4:1 hexanes ethyl acetate

to 100 % ethyl acetate) to obtain ditosyl ethane in good yield.

A thin-wall 10 mL, silanized vacutainer with a silanized stopper is charged with
tetrabutyl ammonium hydroxide (8.5 uL, 40% w/v solution in water), and a solution
of 18F" in water (10mCi, 340 uL). The resultant mixture is evaporated to dryness
under a flow of nitrogen at 100 ° C. The residue is further dried by repeated additien
and evaporation of CH;CN (3 x 200 uL). An additional aliquot of CH3CN is added
and concentrated under vacuum without heating. Prior to complete solvent removal,
THF (150 uL) is added, the vial is uncrimped and 1,2-ditoluenesulfonato ethane (3.4
mg) is added in one portion. The vial is recapped and heated at 85 °C for 30 minutes.
After cooling down to room temperature, the solvent is removed under reduced
pressure to yield the ['8F]fluoroethyl tosylate precursor (2.0 mg, 0.010 mmol).
(6a8,12a8)-2-0-desmethyldeguelin (3.8 mg, 0.010 mmol) and tetrabutylammonium
hydroxide (2.6 mg, 0.010 mmol) are added in DMF (0.25 mL) and the reaction



dryness under a flow of nitrogen at 100 OC. The

residue is further dried by repeated addition and
wevapmredi on of CH3CN (3 x 200 ulL). An additi orair/us2005/004687

aliquot OFCH CN is added ar@ concentrated under vacuum

wi t hout heating. Prior to conplete solvent renoval,

THF (150 uL) is added, the vial is uncrinped and (6aS,

I2iatye & heattdtapaines 60 PONXtelegualn. the(rBadtiph mistuel thewoled down to

one portion. The vial is recapped and heat ed
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THF (150 uL) ™ B °aded 9the vial is uncri 6as,
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The cartridge is rinsed with water and el uted
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reaction is quenched w1th water. The aqueous layer is extracted with ethyl acetate.

All organic layers are dried over Na,SOs, concentrated and purified using silica gel

chromatography (100% dichloromethane to 30% acetone in dichloromethane) to
yield (6aS)-4’,5’-dihydro-5’-hydroxydeguelin enol ether.

OCH;

H;CO

Synthesis of (6aS)-4’,5’-dihydro-5’toluenesulfonyldeguelin enol ether:
To a stirring solution of (6aS)-4’,5’-dihydro-5’-hydroxydeguelin enol ether
(31 mg, 0.073 mmol) in dichloromethane (1.5 mL) is added TsCl (15.3 mg, 0.080
mmol) and pyridine (6.47 pL, 0.080 mmol). After completion of addition the reaction

mixture continues to stir at room temperature. After 28h the reaction is complete



Synthesis of (-)-rot-2"enonic acid: Solid sodium

cyanobor ohydride (264 ng, 4.20 nmmol) is added to a
weabastoreae1 of 4' - bronp-rot-2' enonic acid (500 ngPCTUB2005/004687

mmol ) dissolved in HWA. After conpletion of addition

the reaction mxture is heated to 70 OC. After 2.5 h

the reaction is cooled down to roomtenperature and
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ac et one SyntHesihoB(6aSEdasye),5adihydos 5[ *Ffloirodegwadini c
acid (162.2 ng) as a clear oil. Synthesis of (6aS,
12aS) - deguel o, Solid PhSe-C (185 ng, ©¢
added t@cda coI ed (-30 0C) sol uti afeof

¢ d (350 ny, 0.884

tenperature for Hn adg onal hour. After t'hreeoars
of total reaction tine|tke reaction m xture is o
concentrated to yield ersyel |l ow oi | The c¢rude mﬂer
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dratoesP RIS ada f Firoe w0 %meﬁs 6 eyt Furthgp dried by
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dried over concentrat ed to yi e
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Synt hesi s of d t her : 0
éqnilwaé 18 R0 B st viek s rmbn BBy
flﬁe e&Hﬂﬁs}lﬂég@é@ e(néil&h& (Mng)Qds 62LdHohY panmdn The
ri thy ort hof or ma
v1a1 is recapped and heated at 65 degrees C for 30 minutes. After cooling down to
room temperature, a solution of trifluoroacteic acid (500 pL) and water (300 pL) is
slowly added. The reaction vessel is closed and allowed to stand at 60 °C for 2 min.
After cooling to room temperature, the vial is diluted with water (4 mL) and passed
through a silica gel cartridge (pre-loaded Waters Light C-18 Sep-Pak) to load the
sample. The cartridge is rinsed with water and eluted with CH3CN (2 mL). The
acetonitrile is evaporated and the residue is purified via HPLC to afford pure carrier-

free (6aS, 12aS)-4’,5’-dihydro-5°['*F]flourodeguelin.



m., 0.622 mmol). After conpletion of addition the

reaction mxture is heated to reflux for 8h and then
woanisioness to stir at room tenperature overni ghCT/USB®S/004687

next day the reaction mxture is diluted with water.

The aqueous layer is extracted wth ethyl acetate.

Conbi ned organic | ayers are washed with sat. NaHCG3,

dri ed over Na2SO4 and concentr at ed to yield

(6aS)-deguel i n _enol ether as a, yel hous S

Syt heSvahssis o8 43RSk diydigy SRIpORIGEERLe IR SRR

enol ether: To a cooled (O0C) solution of

(6aS) - deguel i §“&nol ether (50 ngy, O. 123 pl ) in
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AL G SB0P O Rflo ol cor
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al iquot O CH3CN i s added and concentpgfed under vacuum

Wi t hout h§at i ng. Prior to conplete sol vent renoval ,
THF HE95Q ignadded, the vial™i s umsri ngse

(6as) -4 di h dro- 4',5 egoxygegu et her (2
ng) is portl on. The viall i ped and
heat ed atog 3 m nutes. After °soghingdown to

room tenperafure, [a $olution of trifluord
Sn(CH3)s

To a solution of 2, 4 6-triisopropylbenzenesulfonylhydrazide (33.0 g, 0.10
mol) in ACN (100 mL) is added (6aS)-4’,5’-dihydro-5’-carbonyldeguelin enol ether
(42.4 g, 0.10 mol) of 5’-carbonyl deguelin enol ether and 10 mL of concentrated
hydrochloric acid. The solution is stirred at room temperature and then cooled to 0 °C
for 4 h. The trisyl hydrazone derivative is collected as a solid.

A solution of the trisyl hydrazone derivative (38.3 mmol, 22.67 g) in 200 mL
of TMEDA-hexanes (1:1) is metalated with exactly 2.0 equivalents of sec-
buytllithium/cyclohexane (76.6 mmole s-BuLi, - 80 °C) and allowed to warm to —10
°C until N, evolution ceased (40 min.) A solution of freshly sublimed trimethyltin
chloride (50 mmole, 9.97g, 1.3 equiv.) in 30 mL hexane is added all at once.
Aqueous work-up is followed by distillation through a short path apparatus at
reduced pressure to give (6aS)-5’-trimethylstannyldeguelin enol ether.



reaction vessel is closed and allowed to stand at 60

OC for 2 mn. After cooling to roomtenperature, the
woeds/ore3odi | uted with water (4 L) and passed paTwsgivsan4es?

silica gel cartridge (pre-l@aded Waters Light C 18

Sep-Pak) to |load the sanple. The cartridge is rinsed

wth water and eluted with CH3CN (2 nlL). The
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The cartridge is rinsed with water and eluted with CH;CN (2 mL). The acetonitrile is

evaporated and the residue is purified via HPLC to afford pure carrier-free (6aS,
12aS)-5°[*F]flourodeguelin.
Synthesis of (6aS)-4’,5°-dihydro-4> hydroxydeguelin enol ether:

,@
Phns H;CO

Catalyst A

(6aS)-Deguelin enol ether (155.0 mg, 0.38 mmol) and catecholborane (0.40
mL of 1.0M THF solution, 0.40 mmol) are added to a solution of catalyst A (0.003 g,



acetonitrile (1 m) is added to the dry 18F/ K2. 2. 2-

m xture. The reaction mxture is heated again at 110
wOC@ndimine vol atil e products were transferredPCD/US2005/004687

preparative GC with He as a4carrier. The colum is

heated to 1000C and [18F] CGH2BrF is separated from

sol vents and ot her reagents. Freshly obt ai ned
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dichloromethane) to yield (6aS)-4’,5’-dihydro-4’-carbonyldeguelin enol ether.

Synthesis of (6aS)-4’-trimethylstannyldeguelin enol ether:

(H3C)sHSN

To a solution of 2,4,6-triisopropylbenzenesulfonylhydrazide (33.0 g, 0.10
mol) in ACN (100 mL) is added (6a8)-4’,5’-dihydro-4’-carbonyldeguelin enol ether
(42.4 g, 0.10 mol) and 10 mL of concentrated hydrochloric acid. The solution is
stirred at room temperature and then cooled to 0 °C for 4 h. The trisyl hydrazone
derivative is collected as a solid.

A solution of the trisyl hydrazone derivative (38.3 mmol, 22.67 g) in 200 mL
of TMEDA-hexanes (1:1) is metalated with exactly 2.0 equivalents of sec-



and concentrated under vacuum wi t hout heating. Prior

to conpl ete solvent renoval, THF (150 ulL) is added,
woOheoswredo1i s uncrinped and 1, 2-dit ol uenesul f onACD/US2005/004687

ethane (3.4 ng) is added ir7sone portion. The vial is

recapped and heated at 85 OC for 30 m nutes. After

cool ing down to roomtenperature, the solvent is
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cooled to 0 oC. (¢ |umalumnumhydr|de(2 35 nL of
1M THFA sigihutdIbn) mLs sﬂeﬂﬁi&d vdcﬂmwes‘elth a stlhezat stoprien gp charged
so|l ution. After co t|on Aﬁyltlont e reacti.o d
itk tgtabuty] Aemeniyy o SRPoliR I Wifepphd a

%ﬁlﬁloﬁﬁ%fmfe ihSRL @thﬁ’ 2@9 %TS h?ﬁe Vst Rarh@tiQfure fEh:Qa orated to

aqueous | ayer 1s extracted with ethyl acetate.
odrgasss antlayeflew af mtnhgﬂleait Woategdae SOThegesidemis rfmtlm deigby

gli%{g#f Ig‘f %}ggtl?(lﬁg %Vlai)g(;rg %@%ﬁ@{m{’] %O@F#é %}1 %lrﬁ)él lathguot of
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Synt hesi s of
(Gt neme'yal dmilg“/ dkS@ W) tipaddeAebe Viab ipumeagped apd 678)-5"-

et her ti N9 1S
The vial i
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temperature, a solution of trifluoroacteic acid (500 pL) and water (300 uL) is slowly

added. The reaction vessel is closed and allowed to stand at 60 °C for 2 min. After

cooling to room temperature, the vial is diluted with water (4 mL) and passed through

a silica gel cartridge (pre-loaded Waters Light C-18 Sep-Pak) to load the sample.

The cartridge is rinsed with water and eluted with CH;CN (2 mL). The acetonitrile is

evaporated and the residue is purified via HPLC to afford pure carrier-free

(6aS,12a8)-4°[**F]flourodeguelin.

Synthesis of 2,4-dihydroxy-6-nitro-benzaldehyde:
NO,

NO;
OHC: i Ochij\
—_—
HO OH

H,C0 OCH;4

2,4-dimethoxy-6-nitro-benzaldehyde (135 mg, 0.638 mmol) and sodium
methanethiolate (125 mg, 1.78 mmol) are dissolved in 4 ml of N,N-



mol ) and pyridine (6.47 nL, 0.080 mmol). After

conpletion of addition the reaction m xture conti nues
woOQomstory3at room tenperature. After 28h the reaCTiusmos®04687

conpl eteaccording to LCVS amd is concentrated. The

crude material is purified using silica gel

chromat ography (gradient from 100% di chl oronet hane to

26ffetrgRicetamidenndihebled o st 5@pht Bheyieadtbn mixture is diluted to 50

(6aS)-4',5 -di hydro-5! tql uenesul f onyl deguel i n enol
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i's further dried by repeated addition and evaporati on

Of CH3CN (3 »Syntlesis of 2 Ardibydioxy-draitrozbensaldehyecHzoN
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heati ng. Pri orout0 pinet € sol vent due | NEHF (150
i s —umertrped am&-& , b' -
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vial 1s diluted wwth water (4 nL) and passed throu

h a .
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DR e e Seen G S e et e PRl Bl el A
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via HPLC to afford pure carrierfree (6aS,

19ie8) 2,4:djlyydrafyn§aite-Berzalggydel our odeguel i n. Synt hesi s

of (6aS)-4',5'-di hydro-5'-carbonyl degug|in enol ether:
(6aS)-4',5 -di hydro-5' - hydr oxydeguel in|fenol ether (1.0
g, 2.3 mml) djssol vedpn di chl orf8hetha &0 nlL) is
added to a sol utTj PCC(0.51-¢g, 4

HO OH

e S\UA

NO2

Synthesis of 5-hydroxy-2,2-dimethyl-8-nitro-2H-chromene-6-carbaldehyde:

A solution of 2,4-dihydroxy-5-nitro-benzaldehyde (10.61 g, 58 mmol) in
Me,CO (6 mL) is added during a 5.5h period to a stirring solution of 3-methyl-but-2-
enal (4.00 g, 29 mmol) in pyridine (2.29 g, 2.34 mL, 29 mmol) at 120 °C. After

completion of addition heating is continued for an additional 18h. The Me,CO is
evaporated and the pyridine is removed by azeotrope distillation with toluene to
afford a crude product. The crude product is purified using silica gel chromatography
with 1% ethyl acetate in hexanes to afford 5-hydroxy-2,2-dimethyl-8-nitro-2H-
chromene-6-carbaldehyde.



mol ) in dichloromethane (20 nL). After stirring at
roomtenperature for 2h, the reaction is filtered
woOhowgssa pad of celite and concentrated. ThePCTWS2005/004687
material is purified by silica gel chromatography
(100% di chl oronet hane to 30% acetone in
di chl oronet hane) to yield of
(6aS)-4',5" -di hydro-5'-carbonyl deguel i n enol ether.
Synt hesis of (6aS)-5"-trinethylstannyl de%ueé in epdoh
Synthesisf Sshyboxy-22ndiptethyl-7-nitro-2H-cliromene- ~-carbaldehyde:
2,4,6-triisopropyl benzenesul f onyl hydrazi de (33.0 g,
0.10 nol) in ACN (100 nL) is added on

(6aS)-4',5" -di hyd®e-5' - car bonyl deguelli n gnol et her
(42.4 g, O. 1&4crmli| of 5'-carbonyl ~g€gteti Myenol et her

and 10 nL of co it r at ed—hydrochl
solution is sjirrethgt roomtenpe :
cooled to 0 OC for 4 h. The trisyl hydrazone

derivative is collected as a solid. A solution of the

1A kShtiomy£ls.a SIBL6-Yitkd-WenzaRI8hAlenT0J61 g298 fiitnd]) ini Me,CO (6
200 nL of ﬂ\/ED - hexanes (1:1) .is netal 6}1 d t 4.00
SRELilatded Guring i b Beiias! 67 SEORE GNP AP b 2Rk
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0 Sy ol 27 90505, Al AU COG b con o
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gl ve annyl deguel i n enol
eihltexarfeg nd hfsidsS-lofdr¢6a%2-ditadyl-3 Lrptx@-QH-chromene-G-carbaldehyde.

B T

tetrabutyl ammoni um thdr oxi de (5 uL, 40%w,Vv solution
in water), and a sofution of 18F in water] (107G, 200
uL). The resulant M xiuaee is evapot

Sted g -dRyness
@ resi due
ed addi ti gp-and-ewgpot ati on
Rn

of CH3CN (3 x 2B0 ul). addi t i onal2 al i uot f CH3CN
i s addadnande obhdgdtoxst2e2tdimetbyl--aitouhlwhromese-6-carbaldehyde

&34 4 2%0 oD K. Q0SAH £98.8 mmol) and Mel (2.13 g, 0.94 mL, 15 mmol
in Me,CO (40 mL) is refluxed for 4h and stirred at room temperature overnight. The

mixture is concentrated, treated with water (15 mL) and extracted with
dichloromethane. The combined organic layers are washed with water, dried over
Na,SO4, and the solvent is removed in vacuo to afford an oil, which is
chromatographed with 3% Me,CO in hexane to afford 5-methoxy-2,2-dimethyl-7-
nitro-2H-chromene-6-carbaldehyde.

Synthesis of 5-methoxy-2,2-dimethyl-8-nitro-2H-chr0mene—6-carbaldehyde:
OH OCH3

OHC
OHC AN

NO; NO,



sol vent renoval, THF (150 uL) is added, the vial is

uncrinped and (6aS)-5"'- trinethyl stannyl deguelin enol
webthesr7¢21ng) i s added in one portion. The vi aPCTAIS2005/004687

recapped and heated at 65 d@grees C for 30 m nutes.

After cooling dowmn to roomtenperature, a solution of

trifluoroacteic acid (500 nL) and water (300 niL) is

sl oW yA addeeb ofTﬂlﬁydrS)ﬁsCQ |2Qﬁm‘éﬂﬁy$-8lm1r6-2ﬂ deetheand-carbaldehyde
al l owed to stand for mn, After c Ilgi'5
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_?Hgaﬁ cate hol b g(g (0.40 nL of 1.0M THF

B O@eﬁ‘?f afe Y& added to a sol ution of

CRah i of4-bRe-29Rybx¥-1TRbIethBxyBdnzél:5 L) . Catal yst

A’i's prepared according to the procedures found in WO
95/13284. The m xtyre is stirred undegeuni trogen for
2h, then quenched with EtOH (0. gcgrL) NaOH (2.0 Min
wat er 5 nt'f~aad\hydrogen per oxidg” (30% i n water,

0. 5m_) vvith sti [ two hours. The
reaction m xture extracted with di her. The
organl c Iayer i s washed vvlth 1. 0OM NaGy ed

chr oNangr a‘g‘ ]%’i‘ﬁé’gﬁ‘ﬂ‘glgf I l Ignt]g 0900 rlpdadded

%‘ﬁ?oxgmm‘“l@ vo.22 ﬁloﬁ)%@)poéassﬁm it 458 g, 0.12 mob)

deguel i h enol ether. Synthesis

(‘BaSeadtionss sthired gtrroom teryperbors/fondg llneﬁatrN Huol andidigthy! ether are
> |
(il e Gt R R war T R el 4 Blig VNG00 The

agdegdnateral &alltdddradich Read 00 sibita ¢l:1 Aeanes: dichloromethane) to
afford 4-but-2-ynyloxy-1,2-dimethoxybenzene as a yellow oil.

Synthesis of 4-(3,4-dimethoxy-phenyoxy)-1-(5-methoxy-2,2-dimethyl-8-nitro-2H-

chromen-6-yl)-but-2-yn-1-one:

NO;
OCH;

o F

a0 I
H;Cojg\o
To a solution of 4-but-2-ynyloxy-1,2-dimethoxybenzene (1.66 g, 8.66 mmol)
in THF (75 mL) is added n-butyl lithium (5.54 ml of 1.6 M solution in THF, 8.86
mmol) at — 78 °C. After 30 min., 5-methoxy-2,2-dimethyl-8-nitro-2H-chromene-6-
carbaldehyde (2.17g, 8.25 mmol) in THF (50 mL) is added. The reaction is stirred for
1 h and then quenched with sat. NH4Cl and extracted with ethyl acetate. The

OCH;

combined organic layers are washed with brine and dried over Na;SOa. The resulting



mol ) in dichloromethane (20 nL). After stirring at

roomtenperature for 2h, the reaction is filtered
woOhowgssa pad of celite and concentrated. ThePCTWS2005/004687

material is purified by silica gel chromatography

(100% di chl oronet hane to 30% acetone in

di chl oronet hane) to yield

CBRSImAerid is Slsdtrebiddn 4ichtabhemyha@guel) mdMa, ¢5.8ex 61 mmol)

Synt hesis of (6aS)-4"-trinethyl st annl){ll degue| i n enol

as ardsted. Afierdhe eagtiemyis sgfred overnight at roorh temperature, ether 1s added

2. 4,6-1 011 Sopr ; &rodd 4-(3,4-
god R per SRR LR B GV ARG debib dlfd 4
(B Shody-pBnyok My th Hnkithaxgr hddithabyciehitre- B whramensé-yl)-but-2-
(42.4 g, 0.10 nol) and 10 nL of concentrated

Widr-68hl ori ¢ acid. The solution is stirred at room
tenperature and then cooled to 0 OC for 4 h. The

trisyl hydrazone derivative is collected as a solid. A
Syt dsisofet- (3 hdimethoyy-phyuyaxybid5 duethoxy-212edingghyl-7-nitro-2H-

mol , 22.67 in 200 mL of TMEDA- hexanes (1:1) is
rf%‘trﬂlnﬁlé"édyek)\'ﬁb?‘ii‘zésﬁ!’é O 2. 0 equi val ents of

secbuyt! i thi gy cycl ohexane (76.6 wyple S B(l)JLi - 80
0C) and allowed to warmto - 10 OC u ekl ution
ceased ( i ol ution of freshl

trimethyl ti (50 mol e, 9.5 equiv.) in
30 nL hexs ad all at once. Agueéts work-up is

fol lowed by distillation #ough a dhort
apparatus at reduced pressure [
4' -trimethyl stannyl deguel j & er. Synthesis of

(6as, 178 3kotiibd BFd-buonagRayald-timehdiy Berwad (1165 g8,66 mmol)
si | ani zed vacutainer with a silanized stopqe[ S p
ChAF G @7 SwinL_hist astded eyl ligvimor(S o afrlox Myeolpton jp, THRH 68
w v sol utjon, i er.), <& SQb Ut i b _ S5 20 IEEke-6-
( ?tZD%g ‘EbArhe\?ﬁg ' Sa %ﬁ%%&%?’g%ngﬁy g&él\]f apor ag% ed t.oe
dEhAdshydB¢E1 72 & 1Dt iIMHPEOMBY) is kdGed] i eerstiGn isTtigred for
residue’is further dried by repeated adgi % i I<1)n gr](d Th
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al i guot . of | 9 iR &br WAGKD,. The resulting
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crude material is dissolved in dichloromethane (20 mL) and MnO> (5.3 g, 61 mmol)
is added. After the reaction is stirred overnight at room temperature, ether is added
and the suspension is filtered through a pad of celite and silica gel to afford 4-(3,4-
dimethoxy—phenyoxy)-l-(5-methoxy-Z,2-dimethyl—7-nitro-2H-chromen-6-y1)—but-2-

yn-1-one.

Synthesis of (6,7-dimethoxy-2H-chroman-3-yl)—(5-methoxy-2,2-dimethyl—7-nitro-

2H-chromen-6-yl)-methanone:

NO,

o F

HCo : I
HyCO 0

In a flame dried 10 ml round bottom flask is added 4-(3,4-dimethoxy-

OCH3




sol vent renoval, THF (150 uL) is added, the vial is
uncrinped and (6aS)-5"'- trinethyl stannyl deguelin enol
webthesr7¢21ng) i s added in one portion. The vi aPCTAIS2005/004687
recapped and heated at 65 d®grees C for 30 m nutes.
After cooling dowmn to roomtenperature, a solution of
trifluoroacteic acid (500 nL) and water (300 niL) is
emyqume(ednetfrm -2,@aitmisthiy]- vm@am@u@n@séwlhh@- ~yn-1-one
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carrier-free (6aS 12g5)-4'[ 18F] fl ourodeguelrw:n.
Synthesi s of 2, 4-di hydroxy;6-nitro-benzal defiydes
2, 4-di rrethoxy 6 nt ro-befnzag-dehyde (135 nyg, 3
and sodi um net hane @ at g (125 ng. - 1. @
di ssolved in 4 i
at 80 OC for 26h gcHf eact i o1
50 m i© 8 nd extracted w :
The aqueo is then aciaé 5% HCl and
extr aci@d agdaiwWw th di chl oronet hane. All of the
o4fgaai(6,7! dyiethex p2H-diroraen-8vya)- -(Na2BoAy-2 divesthyl &t-eigro-2H-
and purified using silica gel chromatography (100 %
aehepeR-Erd-eHIeNeR- 30% acet one i n di chl or onet hane) to

)??ﬂtg ﬁygfr @;Wﬁlﬁéﬁi xﬁZﬁLéH'rﬁnﬁﬁni-?i)Itsfiﬁé*ﬁoxﬁlﬂtd’ﬁﬂidtﬁylﬂ-mtro-

5-ni tro-benzal dehy
22H-«ﬁhrmh46xyl)-ﬁlerthanunebenzal dehyde (135 ng, 0.638
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to 50 Wi th water and extracted w.t

d(6d i weobré3 mm@l) amePtQMé sl apet o) sThafask is Svacuated and
flushed with argon three times, followed by the addition of toluene (1.8 mL, 0.1 m).

The reaction is allowed to stir at 55 °C for 10h and then concentrated. The crude
material is purified using silica gel chromatography (7:3 hexanes: ethyl acetate) to
afford (6,7-dimethoxy-2H-chroman-3-yl)-(5 -methoxy-2,2-dimethyl-8-nitro-2H-
chromen-6-yl)-methanone.

Synthesis of (+/-)-10-nitrodeguelin:

To a flame dried 10 mL round bottom flask is added (6,7-dimethoxy-2H-
chroman—3-yl)-(5-methoxy—2,2-dimethy1—8—nitro-2H-chromen—6-y1)-methanone (50.2
mg, 0.111 mmol) and dichloromethane (2.0 mL). The solution is cooled to —78 °C
and boron trichloride (0.133 mL, 1 M solution in dichloromethane, 0.133 mmol) is

added. After stirring for 1h the reaction is quenched with sat. NH4Cl, extracted with




acidified wth 5% HCO and extracted again with
di chl oronet hane. Al of the organic |ayers are dried
woveers/oig2504, concentrated, and purified usi ngPeTiUSE®S/004687
gel chromatography (100 % ditchl or onet hane to 30%
acetone in dichloronmethane) to yield
2, 4- di hydr oxy-5-nitro-benzal dehyde. Synthesis of
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pyridine is renoved by azeogtrope diBtillation with

tol uene to aff ord-a fe pr odife e chudenopr oduct
is purified using § el chrofmat g th 1%
ethyl acetate imge af ford
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Nﬁ:lon{ %ni'p%rﬁure, etﬁﬂl dbtatelad s are added to the reaction mixture. The

aqueous layer is extracted with ethyl acetate. Combined organic layers are washed

with brine, dried over Na;SO,, and concentrated. The crude material is filtered
through a pad of silica (3:1 hexanes, ethyl acetate) to yield (+/-)-11-nitrodeguelin.
Synthesis of (+/-)-11-[18F]ﬂuorodeguelin:

A thin-wall 10 mL, silanized vacutainer with a silanized stopper is charged
with tetrabutyl ammonium hydroxide (5 uL, 40% w/v solution in water), and a

solution of '*F in water (10mCi, 200 uL). The resultant mixture is evaporated to




in Me2CO (40 nmL) is refluxed for 4h and stirred at
roomtenperature overnight. The mxture is

woans@nevat ed, treated with water (15 nl) and egrmaeiosdo4687
wi th di chl oronet hane. The d@nbi ned organic |ayers are
washed with water, dried over Na2SO4, and the sol vent
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zﬂréber(?% gﬁl-lc[f?:'l?q:ﬁlmede(‘guehm bal dehyde Synt hesi s of

u ynyl o tho nzene: To 3, 4-di met hox
pharBesiy At ) éﬁ [os’Fiﬂ eg‘lLF (100 nlL) is added d
propar gyl brom de (14. 159, 0.12 nol) and potassi um
carbonate (4 88 g, 0.12 rml). The re¥ction is stirred

et her are
wat er, bri 3 d C e
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4- but - 2- ynyl oxy- 1,
Synt hesi s of

4-(3, 4@@5@% n%%ﬁ%(r?f%i)valcutﬁﬁlemth%@ﬂa%zgd stopEdr iy dirabged

-mlne hoxybenzene as a yeIIow Di

-nitro r oen n-1 -one:
with tetrabutyl ammonium hydroxide (5 uL, 40% w/v solution in water), and a

solution of '*F in water (10mCi, 200 uL). The resultant mixture is evaporated to
dryness under a flow of nitrogen at 100 °C. The residue is further dried by repeated
addition and evaporation of CH;CN (3 x 200 uL). An additional aliquot of CH3CN is
added and concentrated under vacuum without heating. Prior to complete solvent
removal, THF (150 uL) is added, the vial is uncrimped and (+/-)-10-nitrodeguelin (2
mg) is added in one portion. The vial is recapped and heated at 65 °C for 30 minutes.
After cooling to room temperature, the vial is diluted with water (4 mL) and passed
through a silica gel cartridge (pre-loaded Waters Light C-18 Sep-Pak) to load the
sample. The cartridge is rinsed with water and eluted with CHsCN (2 mL). The
acetonitrile is evaporated and the residue is purified via HPLC to afford pure carrier-

free (+/-)-10-["*F]fluorodeguelin.



To a solution of 4-but-2-ynyl oxy-1, 2-di net hoxybenzene
(1.66 g, 8.66 mmvl) in THF (75 nlL) is added n-butyl
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via flash column chromatography (silica gel, gradient elution with 0-20% ethyl
acetate/hexanes) affords 5-N-(4-tert-butylbenzyl)carboxamido-3-(methoxycarbonyl)-

1-methylpyrazole.

Synthesis of Methyl 5-N-(4-tert-butyl)benzylcarboxamido-4-chloro-1 methyl-3-
pyrazolylcarboxylate:

I Y0

A solution of 5—N—(4-tert—buty1benzyl)carboxam1do-3-(methoxycarbonyl)—1-
methylpyrazole (0.1 mole) and thionyl chloride (0.13 mole) in 1,2-dichloroethane (15

Z—Z

mL) is heated at reflux for two hours. The reaction mixture is cooled and

concentrated in vacuo. The residue is partitioned between dichloromethane (100 mL)
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dried 10 m round bottom fl8sk is added
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(&scted o o CTORright! R ReduBtafiGRb&FittO is coll8cte®by ﬁltrat1on and dried.
The filtrate is extracted with dichloromethane (3 x 100 mL) and the combined
organics are dried (sat’d aq. NaCl, Na;SOs), filtered and concentrated.
Recrystallization of the residue (ethyl acetate-methanol) affords pure 5-N-(4-tert-

butyl)benzylcarboxamido-4-chloro-1—methyl—3-pyrazoly1 carboxylic acid.
Synthesis of 1-(S-N-(4-tert-butyl)benzylcarboxamido-4-chloro—1-methyl—3-
pyrazolyl) —1-ethanone:

A solutlon of 5-N-(4-ter t—butyl)benzylcarboxamldo -4-chloro-1-methyl-3-

Z'—Z

pyrazolyl carboxylic acid (20 mmole) in thionyl chloride (30 mmole) is heated at
reflux fo 15 minutes. The mixture is cooled and concentrated in vacuo. Benzene (10
mL) is added, and removed first at atmospheric pressure, then under vacuum. The

resultant acid chloride is used directly in the next step.



and boron trichloride (0.133 nL, 1Msolution in

di chl oronet hane, 0.133 mmol) is added. After stirring
woaoostoomhe reaction is quenched with sat. NHABCT/US2005/004687

extracted withethyl acetatess dried over Na2SO4, and

concentrated. The crude material is dissolved in EtOH,

saturated with potassium acetate and refluxed for Ih.
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Sodium borohydride (20 mmole) is added as a solid in one portion to a stirred

solution of 1-(5-N-(4-tert-butyl)benzylcarboxamido-4-chloro-1 -methyl-3-pyrazolyl)

Z—Z

—1-ethanone (10 mmole) in ethanol (15 mL) at room temperature. The mixture is
stirred to exhaustion of the starting ketone. More sodium borohydride is added if
necessary. Water (2 mL) is added, the mixture concentrated and the mixture is
partitioned between water (100 mL) and dichloromethane (2 x 100 mL). The
combined organics are dried (sat’d aq. NaCl, Na,SO0y), filtered and concentrated. The
residue is purified via chromatography (silica gel, gradient elution 10-30% ethyl
acetate-hexanes) to afford pure 5-N-(4-tert-butyl)benzyl carboxamido-4-chloro-3-(1-



addi ti on and evaporation O CH3CN (3 x 200 uL). An
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[lsF] fluoroethyl)pyrazoline (via tosylate):

\\/

A thin-wall 10 mL, silanized vacutainer with a silanized stopper is charged
with tetrabutyl ammonium hydroxide (5 uL, 40% w/v solution in water), and a
solution of '®F" in water (10mCi, 200 uL). The resultant mixture is evaporated to
dryness under a flow of nitrogen at 100 °C. The residue is further dried by repeated
addition and evaporation of CH;CN (3 x 200 uL). An additional aliquot of CH3CN is

added and concentrated under vacuum without heating. Prior to complete solvent
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dichloromethane (2 x 100 mL). The combined organics are dried (sat’d aq. NaCl,

Na,SO0,), filtered and concentrated. The residue is purified via chromatography
(silica gel, gradient elution 2-20% ethyl acetate-hexanes) to afford pure 5-N-(4-tert-
butyl)benzylcarboxamido-4-chloro-1-methyl-3-(1-methanesulfonato ethyl)pyrazoline.
Synthesis of 5-N-(4-tert-butyl)benzylcarboxamido-4-chloro-1-methyl-3-(1-
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[lsF]ﬂuoroethyl)pyrazoline (via mesylate):
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Synthesis of 4-tert-butyl-3-nitrobenzamide:

A mixture of 4-tert-butyl-3-nitrobenzoic acid (0.1 mole),
hydroxybenzotriazole (HOBt, 0.12 mole) and dicyclohexylcarbodiimide (DCC, 0.11
mole) in dichloromethane (100 mL) is stirred at room temperature while a solution of
ammonia in 2-propanol (2.0M, 75 mL, 0.12 mole) is added rapidly. The mixture is
stirred for two hours at room temperature, and poured into aqueous NaHCOs3 (5%,
200 mL). The layers are separated, and the aqueous phase is extracted with
dichloromethane (2 x 200 mL). The combined organics are washed (2 x 200 mL 5 %
aq. NaHCO3), dried (sat’d aq. NaCl, Na,SOy), filtered and concentrated. The product
is recrystallized from EtOH-water to afford pure 4-tert-butyl-3-nitrobenzamide.



20 m nutes. The above prepared acid chloride is
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efsWMlsed with water and eluted with CHsCN (2 mL). The acetonitrile is evaporated
and the residue is purified via HPLC to afford pure carrier-free 4-tert-butyl-3-

[**F]fluorobenzylamine. The solvent is evaporated and the material is used directly

in the following procedure.

Synthesis of 5-N-(4-tert—butyl-3-[18F]ﬂuoro)benzylcarb0xamido-4-chloro-3-ethyl-
1-methylpyrazoline:

HO o
o
18F N
H
Sy N\ 1. DCC, HOBt, DCM ~n
| ¢l | ct
N, N 18
HoN

To a stirred mixture of 3-ethyl-1-methylpyrazole-5-carboxylic acid (50

umole), dicyclohexylcarbodiimide (DCC, 50 umole, delivered as an aliquot from a

stock solution in dichloromethane), hydroxybenzotriazole (HOBt, 60 umole) in

methylene chloride (200 uL), is added a solution of 4-tert-butyl-3-



acet at e- hexanes) to afford pure
5-N-(4-tert-butyl)benzyl
woaodsergai do- 4- chl or o- 3- (| hydr oxyet hyl ) - PCT/US2005/004687
1- net hyl pyrazol i ne. Synt hesis of
5-N-(4-te”-butyl)benzyl car boxam do- 4-chl oro-1| - et hyl -3
- (Il -ptol uenesul f onat oet hyl ) pyrazoline: A solution of
5[18NE) wbrbbenkylaniing (pbgarzad above) in dichloromethane (100 uL). The mixture
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prptinss 33 yPUR IMpfEatpss ngRingfes abrqo\é} %EWS’?&FF ,ocmpfzentrated and
C(ﬁésgf\)eg?n LRiohitTiR #N%ier f(fl4p3/ Lq' e ktufdis phssed thrbligfa slica gel

om tenperature our” hodrs. The solutlonls

axaftﬁéget (paemciamw-atsrs RaghtiG-1 ®BenPhidttoadend thesample1 Gbe pojridge

and, di chJ or onet e Th

J¢ gasrdcwith vateg At ﬁ‘é‘a‘i’fﬁa&%&@@” ﬁ%’fé&g}fm%f‘ feyis gyapgrated
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IyHthesd 6f Riert-butyl-4, 5-dichloro-3(2H)-pyridazinone:
5-N-(4-terf-butyl) benzyl car boxam do- 4- chl or o-| - net hyl -

3-(I- Athin-wall 10 nL, silanized vacutainer with a
silani zed sgopper is charged with tetyabutQl ammoni um
hydr oxi de uL, ;A0% W v sol ution m;)\ﬂk)a\t er ang a

sol ut i oHOof I n YRRYRFEEIERY 200
m xture i s evalporated tg g&yness under g flo
ni trogenyat C. The r€sSidue is furtheardrj
iti offf and evaporation Of CH3CN
uL). An addjtional aliquot O CH3CN is added and

concen 95 ilt‘U°G @as added
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m nutes. After cooling, the vial is
difirtiterd. S\iirs hftevatlech (tmaﬂ_f;ltemdd Thesellay pieepilgls veassyashed with

Bolrlcar trtrqll;}g%nec(l kS & glve . t\/\ﬁte Gl e&l'y%&on%. 18 Sep- Pak)

To 4.32 g of the crude hydrazone was added 40 ml of acetic acid and the

solution was refluxed for 25 minutes. The solution was then cooled and concentrated.
This was then taken up in dichloromethane and washed with 1M sodium carbonate
and water. The organic layer was then dried and concentrated to give a yellow solid
which was purified by column chromatography using hexanes : chloroform (1:1 to
0:100)as the eluting solvent. This afforded 2.4 g of the above as a white solid.
Synthesis of 2-tert-Butyl-4-chloro-5-thio-3(2H)-pyridazinone:

P
\ Cl N\ SH

To 0.5 g of 2-tert-Butyl-4,5-dichloro-3(2H)-pyridazinone was added 7 mi



sanple. The cartridge is rinsed with water and el uted

wth CH3CN (2 nL). The acetonitrile is evaporated and
woOheosroesiodue is purified via HPLC to af ford puPeT/US2005/004687

carrierfree 5-N-(4-t r 91
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chloride (5.5 mmole) in pyridine (12 nmL) is stirred
room tenperature for four hours. The solution is
concentyrated and is partitioned between water (100

and di hI or thane (2 x 100 rrL) Theg) conbi ned
or gani e edrefsigderzdroaty Sy, f ed
and concemtrat d. The residue j u i frgd via

chr omat ogNaph silica gel, gradl elht el jution 2
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opper

'S" char ged with tetrabutyl anmoni um hydroxi de
(5 ul, Te2%mg uf E—mérubutgh4+chlqmart56th§0 3(3H&par1§@1mnedn 4gpl DMF

18F t t t
e‘(‘iéspéﬂ%ﬁ{i er &%W%ﬁ%xﬁ’ ngte]),@% ) ﬁ%@r (%”ée&r? :l{h%fb%tmn
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evaporation of CH3CN (3 x 200 uL). An additi
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apyddagininsyr azol i ne
A round bottom flask is charged with 2-tert-butyl-4-chloro-5-(4-tert-

butylbenzyl) thio 3(2H)-pyridazinone (100 mg, 0.27 mmol) and to it is added
potassium fluoride (23.4 mg, 0.40 mmol) and 2 ml dimethyl sulfoxide. This is heated
to 120°C for 6 hours. The reaction mixture is then poured into water and extracted

with ethyl acetate. This is washed with water and dried. Purification by flash

y\N “ KF y\ i F
g ]
X SH N\ S

chromatography (silica gel; ethyl acetate/hexanes) gave the above mentioned

compound.



(2 ng) is added in one portion as a solid. The vial is
recapped and heated at 65 degrees C for 30 m nutes.
waho@ro7eool i ng, the vial is diluted with water PC#/USE)05/004687
and passed through a silica2gel cartridge (pre-|oaded
Waters Light G 18 Sep-Pak) to load the sanple. The
cartridge is rinsed with water and eluted with CH3CN
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ature while a solution of ammonia in 2-prop anol
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|sst1r ed_for s.a

soeputrilent peaqoede Refnledh (80 GETREE! 30 Mittes at 100°C.
iR MRhaE & @fhte@Rilh diflaomentse pliasesddsthexih aSepdaliand

di chl oronmet hane (2 x 200 nl). The conpi ned or anlcs

aal@emm@mmdwfm e 5olwaqs SRBAHS) o 2} {HEdop Epogfioned

c?) , Na2sO4), filtered and concent r at ed The

p 8{115 recrystallized fromEtO+water to afford

pure 4-tert- butyl 3-ni trobenzam de. Synt hesi s of
-tert-but F] f1 ugr obenz Iam ne: 2. LAH,
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vacutainer with a silanized stopper is charged with

tetrabutyl RO X | dl_ea\lH(S uL, 409 v~ sSOhut i on

in water),

The resul t ant s

flow of njtroden at 100C The rggidde is further

dried by repeed addi ti on and evaporation of CH3CN (3

X 200 HL)itnidn Addinbhomakidaldoue, 19D d3GNubpended in dry ether (5
ml) at 0°C is added 1 g of 4-(4-methylphenyl) butanoic acid (5.614 mmol) dissolved
in dry ether (10ml) over a period of 30 minutes. The reaction mixture is then warmed
to room temperature and stirred for 4 hours. Water (0.43 ml), NaOH (15% solution,

0.43 g) and water (1.29 ml) are then added successively and the resulting solution is

stirred for 30 minutes. The precipitate is filtered and washed with ether and dried.
This is then concentrated and purified by flash chromatography (silica gel; ethyl
acetate/hexanes) as the eluting medium.

Synthesis of 4-(4-methylphenyl)-butyl tert-butyldimetylsilyl ether:

TBSCI

HO
OTBS .
4-(4-Methylphenyl) butanol (0.5g, 3.04 mmol) is dissolved in 5ml DMF and

to it is added imidazole (310mg, 4.56 mmol) and tert—butyldimethylsilyl chloride
(685 mg, 4.56 mmol). The reaction is stirred for 4 hrs after which it is extracted in



added and concentrated under vacuum w t hout heati ng.

Prior to conplete solvent renoval, dioxane (150 uL) is
waddsd79vhe vial is uncrinped and 4-tert-butyl PBT/US2005/004687

nitrobenzam de (1 ny, ca. M35 unoles) is added in one

portion as a solid. The vial is recapped and heated at

100 OC for 25 mnutes. After cooling, a solution of

letriyh hd&ﬁt@hﬁtmvﬁlﬂﬁd ieh waker birsfibes 5la DMF.GFhercxpnic teyer is then
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To a flask containing 2-tert-butyl-4-chloro-5-thio-3(2H)-pyridazinone 0.2 g,
0.917 mmol) is added 5 ml DMF followed by cesium carbonate (0.358g, 1.1 mmol)
and 4-(4-bromomethylphenyl)-butyl tert-butyldimethylsilyl ether (0.391g, 1.1 mmol).
The mixture is heated to 60°C for 2 hrs after which it is cooled, extracted in ethyl

acetate , washed, dried and concentrated. The crude mixture is then purified by
chromatography using silica gel and a mixture of ethyl acetate — hexanes as the

eluent. This affords the above mentioned product.



and the residue is purified via HPLC to afford pure
carrier-free 5-N-(4-ter -butyl-

w0 28850793901 0) benzyl car boxam do- 4- chl or o- 3- et hyPerAISBi0R04687
| pyrazol i ne. Exanple 3 - Pydi daben Anal ogs Synt hesi sof
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t - But yl hydrazi ne hydrochl oride To nucochloric acid
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anhydrous Na2CO3 (1.21 11.5 nmol) {1 .st'EfI?d
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2.4 g of the above as—a white solid. Synthesis/of
2-tert-Butyl -4-chlgfo-5ythi o-3(2H) - pyri dazi n&®e:

was adgled m wat er
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of the crude mixture obtained after concentration yields the desired product

Synthesis of 2-tert—butyl-4-chloro-5-(4-(4—toluenesulfonyloxybutyl)benzyl)thio-

3(2H)-pyridazinone:

To a 15ml round bottom flask charged with 2-tert-butyl-4-chloro-5-(4-(4-
hydroxybutyl)benzyl)thio-3(2H)-pyridazinone (0.15 g, 0.39 mmol) is added pyridine.
Toluenesulfonyl chloride (88.9 mg, 0.42 mmol) is then added to it and the mixture
stirred for 2 hours. The reaction mixture is diluted with ethyl acetate, washed with
5% copper sulfate solution and then with water and dried. After removing the solvent
on the rotary evaporator the crude is purified by flash chromato graphy using ethyl
acetate — hexanes as the eluting mixture.

Synthesis of 2-tert—butyl—4-chlor0-5-(4-(4-ﬂu0r0butyl)benzyl)thio-3(2H)—

pyridazinone:

TsO F
B, i cl __L.AF__» Bt f cl
X X
"~ s N s



Synt hesi s of

2-tert-butyl-4-chloro-5-(4-tert-butyl benzyl) thio
wQOeadd)07939yr i dazi none: To 220ng of PCT/US2005/004687

2-tert-butyl -4-chl oro-5-this%-3(2H) - pyri dazi none in 4

m DMF was added 4-tert-butyl benzyl brom de (226nyg,

| mmol ) and Na2CO3 . The reaction m xture was stirred
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ou The reaction mixture is then poured into water
em'df“g‘ﬂ“r"&'@t ed with ethyl acetate. Thlos i s washed with
wat er and dried. Purj/ [
(silica gel; ethyl fcetuate/ hexanes) gave the, ahov
nment i oned Qprrpound Synt esis of 2-tert-butyl- 7 [
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py_rldazi\n A0 areactlonB al iy
nCi of 1§F i n|| 350ng 180 water i d\'addgd a
sol uti onngonshksting/ of 10 ng ofKrygkoﬂ
pot assi um car boate, 0.005 m water
acet onjrddus PFT(6 nvtiab. 1imsl) healded td DvaItaINE cahlalmllr@S ul of
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m nutes at 100
2-tert-butyl-4-chloro- 5 (4-(4-toluenesulfonyloxybutyl)benzyl)thio- -3(2H)-

pyridazinone. The mixture is then heated in an oil bath at 70 °C for 30 minutes. This
is then diluted with water, applied to a C18 Sep-Pak and eluted with acetonitrile to
get the above mentioned compound.

Synthesis of (4-tert-butylphenyl) ethane 1,2 diol:

OH

== ‘\ OH
I j
F

™~
To a 100 ml round bottom flask is added 20 ml tert butanol, 20 ml of water

and 5.6 g of AD-mix-B. The solution is stirred and cooled to OC. tert-butyl styrene

(0.64g, 4 mmol) is added to the mixture and the resulting solution is stirred overnight
at 0C. Solid sodium sulfite (6g) is added and the mixture stirred for an additional 30
minutes. The solution is then extracted in ethyl acetate, washed with water and dried.

The crude is then purified by flash chromatography (silica gel; ethyl acetate/hexanes)



The m xture is diluted with dichl oronethane and passed
t hrough a Sep-Pak and eluted with tetrahydrofuran
wohersaadavent i s evaporated to get the above neRCT@Se®s/ 004687
conmpound. Synt hesis of 4-(#6Methyl phenyl) butanol: To
[ithium al um num hydride (427ng, 11.2 mol) suspended
in dry ether (5 mM) at QC is added 1 g of
{5 4fforaeh ptienyl ) butanoic acid (5.614 nmol)
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A hyl phenyl )
but anol (0.5g, 3.04 nwy ed in 5mM DMF and
to it is added i m dazole (310ng, 4.6 mmol) and
tert-butyl di met hyl si | [ 25 ng, 4.56 nmol).
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Synthesis of 2-tert-butyl-4-chloro-5-(2-tert-butyldimethylsilyloxy-1-(4-tert-

butylphenyl)-1-ethyl)oxy-3(2H)-pyridazinone
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To a solution of 2—tert—buty1-4,5-dichloro-3(2H)-pyridazinone (0.5g,2.27

mmol) in DMF (10 ml) were added anhydrous cesium carbonate (0.74 g, 2.27 mmol)
and 1-tert-butyldimethylsilyloxy 2-hydroxy 2-(4-tertbutylphenyl) ethane (0.7 g, 2.27
mmol). The mixture is stirred for 2 hours at 70°C and then cooled to room

temperature and ethyl acetate is added to it. The solution is then washed with water,

dried and concentrated and the residue subjected to purification by flash

chromatography (silica gel; ethyl acetate/hexanes) to give the above compound.



This m xture is refluxed overnight after which it is
cooled and filtered. The filtrate is concentrated and
woOheosroesit i ng crude residue is purified by flasus2005/004687
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d&ﬁbrﬁ@t@%ﬁ usihg Sitiat lgelsing etifyl acetate/hexanes mixture as the eluting
2-tert -4-chl oro-5-(4-(4-toluenesulf
dﬁ?‘llllmybutyl )b enzyI )thio- 3(2H)-py ridazinone: To a

lygtl{egﬁ ?th%{'tt gor?l??ﬂﬁgol‘%ﬁ&ulfonyloxy-l ~(4-tert-

=4 c oro
hy@lequdnyt)yll -ytheDayy-B(H)epBididingnes i dazi none (0.15 g,
0.39 nmmol) is added pyridine. Toluenesulfonyl chloride
(88.9 ng, 0.42 mmol ) is then added to it and the
m xture

Bu'

HO TsO
To a 15ml round bottom flask charged with 2-tert-butyl-4-chloro-5-(2-

hydroxy—1-(4-tert-buty1pheny1)—1-ethyl)oxy—3(2H)-pyridazinone (0.25 g, 0.66 mmol)
is added pyridine. Toluenesulfonyl chloride (0.15 g, 0.79 mmol) is then added to it
and the mixture stirred for 4 hours. The reaction mixture is diluted with ethyl acetate,
washed with 5% copper sulfate solution and then with water and dried. After
removing the solvent on the rotary evaporator the crude is purified by flash

chromatography using ethyl acetate — hexanes as the eluting mixture.



stirred for 2 hours. The reaction mxture is diluted

with ethyl acetate, washed with 5% copper sulfate
weabestorgaei and then with water and dried. After PCEUSY08404687

the solvent on the rotary e&8aporator the crude is

purified by flash chromat ography using ethyl acetate -

hexanes as the eluting m xture. Synthesis of

2-tert-butyl -4-chl oro-5-(4-(4- quorobutyI)benzyI)thio-

3(2H) - pyridazinone: To a round bottomfl ask is ad

E)tneh¢s15mft2;ter&buty|l-érqh.l&.065b@-ﬂluoro -1-(4-tert-butylphenyl)- 1-ethyl)0xy-

nesul f.onyl oxybutyl ) benzyl)thi o-3(2H) - pyri dazi none

(@ pé’,“%ﬁz'ﬂﬁge‘mml) and to it is added

t et rabutyl amoni um fluoride (1.0 Msolution in THF,

0.93 M, 0.93 mmol) followed by 0.2 m of THF. The

reaction is heated to 60 L and stirred at that

tenperature por 30 ninut s. The m xtaire i s then ool ed

and congentr gt ed &\ Crude gubj e tedmto
chr omat ogk, ' t he_above, '
Synt hesi s ¢f 2- Lyl/ 4- ¢hT or o- 5 (4 (4 [
18F] - f | uor yl) thio- 3(2|—|)'\l azi

Aqueous 18F (16 nmt,\0.1 m) is added to a wacut ai ner
contai ning 5m of teprabutyl ammoni um hydroxide (40% wt
sol. in water). ThHeo'm xture is concentrated under

nitrogen in an oil bath and 250 m of acetonitrile is

dded and (this t
oot ThR 15 bRl al et ARACR LR AL bl AR SI00-
gﬂ@hﬁ%hﬂoxﬁ-liglL@ﬂ%ﬁgﬁMB K—%%l%dﬁb@sm2ﬂ)whdmb@n%0)2 g,
enz | O- riraazi none
aa7 SaimaD trnoded 5 AR oS rEEmOBETILE Solufih §in THE,
t t
350 L 0 A0 g 1 S kg
cofpbune heRyd fdrdsSi minofes @1 008 Ct Tbau sofitpdneis yhe)n @Dlﬁdﬁe rqome

?*I@?l{p egp;jrgrg%a& 9(9 31(99 %ﬁ%légg q%g{ Q%h fsolflowed %y water. '9heniayers were

separated and the organic layer is washed with water and then dried. The organic
layer is then concentrated and subjected to purification using silica gel flash
chromatography (ethyl acetate/hexanes) to obtain the above compound.
Synthesis of 2-tert-buty1—4-chloro-S-(Z-[18F] -fluoro-1-(4-tert-butylphenyl)-1-
ethyl)oxy-3(2H)-pyridazinone:

def=ed

TsO
Aqueous 18F (16 mCi, 0.1 ml) is added to a vacutainer contalnmg 5ul of

tetrabutylammonium hydroxide (40% wt sol. in water). The mixture is concentrated
under nitrogen in an oil bath and 250 pl of acetonitrile is added and this too is

concentrated under nitrogen. 100 pl of THF is then added to it followed by 5 mg of
2-tert-butyl-4-chloro-5-(2-p-toluenesulfonyloxy-1-(4-tert-butylphenyl)-1-ethyloxy-



and 5.6 g of AD-m x-b. The solution is stirred and

cooled to OC. tert-butyl styrene (0.64g, 4 mmol) is
waddsi7¢o1t he m xture and the resulting sol uti 8ATiUS2005/004687

stirred overnight at OC. Sol9%9d sodiumsulfite (6g) is

added and the m xture stirred for an additional 30

m nutes. The solution is then extracted in ethyl

acRTRb i dasapne T ixtwe isthehehtell ineh. oilMiegh et 1036 {0530 minutes.

t hen purified by flash ch nato rap

e’lilhgns Thgnudibiied Wik a\ﬁ&%)%ll ars ﬁép%ﬁlé aﬂi?l t“éaﬂf%%‘?@mﬂe
qo ettegb?wvgmﬁ1pﬁdfmn 0]111C)xy-2-hydroxy-2-(4-tertbutylp
henyl) ethane (4-tert-butyl phenyl) ethane 1,2 diol

(0.5 g, 2,57 mol ol n.a 25m round
(St Fierthank . ST Al AP g Lot
3.09 nmmol) and tert-butyldinethylsilyl chloride (0.46

g, 3.09 mm|). The mixture is stirred for 6 hours

after whichji extracted in dichloro hane and the
organic |la th water and I ed, CHa
Purificatfon h chr &8 gp aphy ~giTi _gel_’ ;

et hyl acet at e/ exa
product. Synthestg of Cl

2-tert-butyl -4-chlo 5- t but |
|-(Zr LR belish o B ST %((Q%%p{% S Gea
B LI 0 g 5 e i s

Z;rBifudlB’r@lM i eth®)Et § Cowad JddedrAfterddanltivmed pddision élsel sohgtion

i@ggg Q'Egﬁfﬂtg P% }Qfeflpﬁ”r% %6@%@@#@ 8?1815{8;1 is then added slowly to it

2addmb 85TRYE W s@ilﬂ%a Yér) 1 O%ﬁﬁfé@ s hi@ureds $hén @R@Ated Whi diethyl

mxture is stirred for hours at 70C and t hen_ cool ed

t etheroGhe etheplyetis rd@nmh@i with veegesaad dripd. Thegaude pyoghyct

T | [ h

Ve ok ALV T BB AP
?i AR OREQRY @I)aﬁrgyve(tﬁe btdzlactgel et hyl

ace

at e/ hexanes) to give the above conpound Synt hesi s
of 2-tert-butyl -4-chl oro-5-(2-hydroxy-I|-(4-tert-butyl ph

eg%ln?h_elsigto? %hlzrt%%yl?’ﬁ %Fﬁme}é{eh%ﬁ@-&fiﬂfd 3(2H)-pyridazinone:

*ﬁ( kﬁf

2-tert-butyl-4-methyl-5-chloro 3(2H)-pyridazinone (3g, 15 mmol) is dissolved

in 25ml of carbon tetrachloride and to it is added N-bromosuccinimide (2.6g,

15mmol) and benzoyl peroxide (14mg). The mixture is then refluxed for 6 hours after
which it is cooled and filtered. The filirate is washed with water and dried. After
removing the organic solvent the crude residue obtained is purified by flash

chromatography (silica gel; ethyl acetate/hexanes : 9:1) to obtain the product.



A 25 m round bottomflask is charged
2-tert-butyl-4-chloro-5-(2-tertbutyl di methyl silyl oxy-

wa-2005/00€391 - but yl phenyl ) - 1-ethyl)oxy-3 PCT/US2005/004687
(2H) - pyri dazi none (0.5 g, 1001 mmol) and to it is
added 5 ml of 1%coned. HCO in ethanol. The solution
is stirred for one hour after which it is poured in
wat er and extracted with ethyl acetate. The et hyl
acetate is renoved using the rotary evaporatar. and
Symplesised Zttsrt-bawﬂr4clm€l§nﬁln§habﬁvhiﬁ§10 H)-pyrdagapnen g
et hyl acetate/ hexanes m xture as the eluting nmedi um
Synt hesi s of o

2-tert-butyl -4-chl oro-5-(2-p-tol uenesul fipnyl oxy-1-(4-t
ertbuty en - Byl) -3(2H) -pyri dazi ngne: To a
15m round”lbott fIask%%ééged T AN OH

2-tert-butmi-4-g | or o-5-(2-

hydr oxy-1 - (4= it yl phenyl ) -1 - et hyN 2H) - pyrid

azinone (0.25 g, 0.66 mmol ) is added pyri dine.

Tol uenesul fonyl chloride (0.15 g, 0.79 mmol) is then

albednitgl-4-bransintthel- sicklory $(28D ipyridaziiare @ghbl9 sumofthand

reaction mxture is diluted with ethyl acetate maéﬂpdl

vl qius gpdeppie 3 S mare addside A dnl UL ST GSeE R AR TR0 mD.

A5 A s flohigba REEHALhAR SRR AP oPINTE soRAi3H ¥s added to

evapor at or e crude Is purified by flash

cinrthsabhgioaphytinsi fog 1@ miyitesafer athéch diheanerie senzeyved pader

eluting m xture. Synthesis. . 1 1

oredugedressuiey Do TRRIGE soBtion isthep,pereetef i iphlgrgsthans and

Yk hiéhlcﬁ&kétl)aﬁﬁ Ya?eﬁi@ 2 iRz NPIEsrud© obtaibBd Bfter” ound

bottom flask charged wth

2edneertrationys pulrifidd by Bashchromptegraphieethyi apsfatefegxanes : 1:2).

1-(4-tert-butyl phenyl)-1-ethyl)oxy-3(2H)-pyridazi none

(0.2 g, 0.375 mmol ) is added 3.75 m of

Lﬁ%ﬁtﬁ@ﬁ& ¥t 2RTRIH -4 -kt butiadEne th s iylok y e thyl-5+dhlor®. 3(ZH)-
). The mxture is first stirred at room

t pymdazinena for 15 ninutes after which it is heated

for 15 mnutesgsat 100 C. The solution is then cool ed

to roomt e rgture and to it if/iﬁgsdcdichloronethane

f ol | owed Fiaxggs we
—_—

OTBS

re
N
|
N cl
2-tert-butyl-4-hydroxymethyl-5-chloro 3(2H)-pyridazinone (1 g, 4.62 mmol)
is dissolved in DMF in a 25 ml round bottom flask and to this were added imidazole
(0.377g, 5.0 mmol) and tert-butyldimethylsilyl chloride (0.762 g, 3.09 mmol). The
mixture is stirred for 10 hours after which it is extracted in dichloromethane and the
organic layer washed with water and dried. Purification by flash chromatography

(silica gel; ethyl acetate/hexanes) affords the above mentioned product.



separated and the organic |layer is washed with water
and then dried. The organic |ayer is then concentrated
wandsaagoect ed to purification using silica gebcriuasins/ioo4687
chr omat ogr aphy (ethyl acet a¢le/ hexanes) to obtain the
above conpound. Synthesis
of 2-tert-butyl-4-chloro-5-(2-]
fBS"ﬁlhefsiswl'lzotei"tubﬂﬁd—drthrtbblityldimtwlgﬂyllmh}dtbyl-s (4-tert-
yridazi none: Aqueous 18F (16 nCi, 0.1 m)
|@lt&'@ﬁéﬁ’l}tﬁ“’?(@gémyﬁﬂ?ém%‘ént ai ning 5nl of
tetrabutyl anmmoni um hydrgxi de (40% wt sol. in water).
The m xture is concentrated under nitrogen in an oil
bath and 250 yi of acetopftrile is added and this \t oo

IS conce t atled under n| gen.| 10
added t I 5 rrg of
2-tert-but | - 4-Fhl orCHB ol U

ert-butylp -I-ethy—H—oxyS(Zl—D

mxture is then heated in an oil

m nut eﬁo a $6lhBon &f 3-ReNbEy1- M&deyldmmtyﬁﬂyloapmet@ustomm
C 8 Sep-Pak and eluted with acetonitrile.to

a{@He-pyadazinme d 1 & @xp SdmamoByym DAS (10 ) is added anleiydrous cesium

2-tert-bytyl :

Sk Shbit ek o IER  Ry aBY de  i mm).
2Phe &mﬁlﬂé'ﬁ stﬁ-tééisibf g ddudsnt 1@ G’Idndcthered:dméard taarsomderaperature and
dropwi se to 15 of a ether soI uti

nethyhacatatarie §d<iﬁﬁia 1B il e E0LpENA isibe: ‘H%%%)?d withyater, drisdiand,
A{ trlgéit? é‘i%hthg Pesftiu %Qﬁ"e&b? th G%Iﬁﬁicﬁﬁ&%y ﬂﬂsﬂ‘@ﬁoﬁhﬁo@f&@ﬁy (silica

ours. solution is then
agkleethsll aaeﬂage/lteaamets) angive the aboveicangpouind. stirr ed for 10

chRiheo A dardioty e b oy et e Py B O e

d crude product obtained after concentrating
ﬁ%‘q %g{ﬁ&l s subjected to flash chromat ography (silica
gel; ethyl acetate/hexanes : 9:1) to give the product.
Synt hesi s of 2-tert-butyl - 4- brormrr@t hy bg 5- chl 0

3(2H) - p r| i 8% 2-ter E‘“butyl met Ryl -
\ s
s

3(2H) -
To a 15 ml round bottom flask charged with 2-tert-butyl-4-tert-
butyldimethylsilyloxymethyl-5 -(4-tert-butylbenzyl)thio-3(2H)-pyridazinone (2g, 4.2

mmol) is added tetrabutylammonium fluoride solution (1M in THF, 21 ml, 21mmol).

The mixture is first stirred at room temperature for 5 hours and to it is added
dichloromethane followed by water. The layers are separated and the organic layer is
washed with water and dried. The organic layer is then concentrated and subjected to
purification using silica gel flash chromatography (ethyl acetate/hexanes) to obtain

the above compound.



in 25m of carbon tetrachloride and to it is added
N- br onmosucci ni m de (2.6g, 15mmi) and benzoyl peroxide
WO 2dosyy939The m xture is then refluxed for 6 hoBCT/USREE004687
which it is cooled and filtexed. The filtrate is
washed with water and dried. After renoving the
organi ¢ sol vent the crude residue obtained is purified
by flash chronat ography (silica gel; ethyl

ggs&}aegigfo?ségpt;lfu&l_g 1; to oht alyn(gg,g;:ﬂ loéj&c%eéynt hesi s
E‘lfzyg?’?'P%’y{@%gg}@?'g’%l%?ﬁwe5 chl oro 3(2H) - pyri dazi none

(29, 7.19 mmol) and cal cium carbonate (3.5 gn) are
added to a 1:1 m xture of \di oxane - water (40 nl).
' ' | whfth 30 m /6
3N HO sol utilon ils add o itsulhe 8ol ufion
stirredfay er mmlzTNdlo ane i ¢ pved
under reduqed [ essur [
extract ed th
| ayer is washed afid dri ed. The crude obtai ned after
concentration is purified by flash chromatography
( et hy'TLg& et.af RAersnGa ﬂasl&el%}cgedsmlﬁ bagit-Hunfl-4-hydoxymethyl-5-
2-tert-butyl-4-tert-butyl di methyl si Izyl oxy thy 5-chl.o
r(é tat- bhbﬂqugyh)ﬂtaz—B@@ﬁepyndazmona (y 0g, is added pyridme.

t
p_élelbcipp fég&l chgo%@ Eq)fgg? 4h1y§6r5§10(f): )i%. ‘ﬁ{e‘ﬂ adge% g) ollt %d thle rr]mx’cure
%eﬂ For?4 RSurSl THeQA i ol @ik e fs! dilslkedamh tthyl dvettaymraghed with
added i m dazole (0.377 5.0 mol

t%tcoﬁnﬂryulfatnéolwyp@ pndiher i aler 3(“6‘ Biss Qfterepgvingdhy solvent
t r E 1
R pReel FabGekd Gfas Rty fRdR ibhalthtaply obink Filco
V\%& rh@ﬂyl\ldcéﬂatev\ﬁéﬂhe@rad tlwe:heatmg Rixtirkite givie die prpdedtash
r

omat ogr aphy (silica /he _
CSYighess Shetekpver PR e oy ReLA bRES e
| -4-tert-butyl di methyIS|IyI oxymnet hyl -5-(4-t
e?’%r%%m?%ﬁé(nzyl) thi o- 3(2H) - pyri dazinone : To a
sol ution of
2-tert-butyl-4-tert-butyldinethylsilyloxymethyl -%-chlo

B in

S
To a 15 ml round bottom flask charged with 2-tert-butyl-4-p-

toluenesulfonyloxymethyl-5-(4-tert-butylbenzyl)thio-3 (2H)-pyridazinone (0.5 g,
0.972 mmol) is added 4.86 ml of tetrabutylammonium fluoride solution (1M in THF,

4.86 mmol). The mixture is first stirred at room temperature for 15 minutes after
which it is heated for 15 minutes at 100°C. The solution is then cooled to room
temperature and to it is added dichloromethane followed by water. The layers were
separated and the organic layer is washed with water and then dried. The organic
layer is then concentrated and subjected to purification using silica gel flash

chromatography (ethyl acetate/hexanes) to obtain the above compound.



carbonate (2.9 g, 9.09 mol) and 4-tert-butybenzyl

mercaptan (1.02g, 4.54 mmol). The mxture is stirred
wbao0sd7yours at 70C and then cool ed to room t eRPEMUSLOSB04687

and ethyl acetate is added1¢ it. The solution is then

washed with water, dried and concentrated and the

resi due subjected to purification by flash

chromat ography (silica gel; ethyl acetate/hexanes) to

gi _ ScOf oo .
9ISReh O RERRIY T INOLNGRY S oy 0
Qbihkwnnmmada2|none To a 15m round bottom fl ask

charged with

2-tert-butyl-4-tertbutyl di methylsilyl oxynethyl -
5-(4-tert-butyl benzyl)thio-

mml ) is add t ebrsabut y| anm

(IMin THF,

stirre éh

added dlchuoro t hane
are separ aty

d d hen
e et St ei?e{!}) 5054 fora esuiagiee Egr}t'ﬁamg Syl of
S itdttabatyd/hmbhRsh h6-Q 88495 P81 1(ne\§1£i¥11) The mixture is concentrated

acet at e/ hexanes) to obtain the above
c @n@@lm@ownphg@ulgoaﬂ'f and 250 pl of acetonitrile is added and this too is

B T Vi BTN

bQt-tteﬂ#‘ﬁui&l%*i—t@h@ﬂe@@l@oﬂwd@meth 1-5-(4-tert-butylbenzyl)thio-3(2H)-
2-tert-butyl -4-hydoxyneth
( PyHidazinghig: ?h%mﬂwe)lﬁ Hies hsﬁzdﬂn pyeil bethishoW& for 30 mgnutes. This

- S

o ﬁ tglfl:irgﬂhﬁ}ag I\ngla\gg[gld 'ilﬁylfedq{) ?%lgﬁeﬁgﬂﬁﬁaagl Eﬂt%(? Q’Y’[kl acetamtnle to
t Iget uhenbweemeﬁtldnbédorhpdsm hours. The reaction mxture

i]dll tgd with ethyl acetate, washed with 5% copper
s o EPAANRADAINES with water and dried. After

e rotary evaporator the

cr ggiéﬂelgg %B%?@g%agfnaﬁn ‘{1 chr omat ogr aphy usi ng
(silica gel; ethyl gcetate/ hexanes) as the eluting
m xture to give the product

POCI3 X N
) e
4-Quinazolone (5g, 34 2 mmol), phosphorus pentachloride (10.26g, 47.9

mmol) and phosphorus oxychloride (40 ml) were refluxed for two hours at 115-118C.
The phosphorus oxychloride was removed in vacuo and the residue was extracted in
ether. The entire mixture was then poured into a vessel containing crushed ice and
again extracted with ether. The ether layer was then washed with sodium bicarbonate
and dried. The ether was then removed under reduced pressure and the crude material

was recrystallized from hexanes to afford the product.



Synt hesi s of
2-tert-butyl-4-fluoronethyl-5-(4-tert-butyl benzyl)thio
wWO23(0®BHy939pyri dazi none: To a 15m round bottom PCaRIS2005/004687
charged with 2-tert-butyl - 4649t ol uenesul f onyl oxymnet hyl -
5-(4-tert-butyl benzyl)thio-3(2H)-pyridazi none (0.5 g,
0.972 mmol ) is added 4.86 m of tetrabutyl anmoni um
fluoride solution (IMin THF, 4.86 nmol). The m xture
is first stirred at roonlteqﬁerature for 15 m nutes

Synthesigtof dHdrMethylphemybdwanolis i nutes at 100C. The
solution is then cooled to roomtenperature and to it
i s added dichl oroneth foll owed by water. HRue | ayers
were separated @ gani® Layer i : Wi t h
water and then [dri edl @ organic |layer is

silica gel™fT&gh chronat ography

ggﬁ%gt}e@h&% g ugulagliélfuiq, 452’5‘53/?10% mlp(fl Fuspended in dry ether (5
'ﬂll{) Ly@oRBhad 1 3ot 4- (ﬂ@ﬁéthﬁgﬁénﬁ%l%%%ﬂéﬂold dvi®¢53¢ @Hhmol) dissolved

pyri dazi none: Adueous F

; is added_to 1a
\Aa(d[{)t ahcldﬂ Ombravar aprgod 3Q)11n1rtuéqsr Abeiropr tyge s then allowed

d d 4.‘V Wt | 0
S e bl s RS el VRO 15
oAt 083 o) hhEwher pdzieehanete thunsadded sucSessmasQezmdrthe sgdulting

under nitrogen. 100 m of THF is then,_ ad
fsolutiondsl stn’yegd5f0ﬁ~é0 gfinutes. The resulting precelp1tate gs fdltered and washed with

2 o DY i BRI AL AR By et o7 - bu

pyridazi none. m Xxture is
td}@dsmﬁt@gltapﬁy usingBthgl hcele¢ h hatangOR therehBidgmiedinmas. Thi s

iIs then diluted with wa Sep-Pak
axnthesiy @Wﬁ-wthﬂﬁbwllhwléekng%& Q?%&\ez@‘
mentioned conpound. Exanple 4 - Fenazaquin Analogs
Synt hesis of 4-Chloro ¢
34.2 mmol ), phosph0r U3

HO
OTBS

4-(4-Methylphenyl) butanol (0.5g, 3.04 mmol) is dissolved in 5m! DMF and
to it is added imidazole (310mg, 4.56 mmol) and tert-butyldimethylsilyl chloride
(685 mg, 4.56 mmol). The reaction is stirred for 4 hrs after which it is extracted in
ethyl acetate and washed with water to remove all DMF. The organic layer is then
dried and concentrated. The crude mixture is then purified by flash chromatography

using a mixture of ethyl acetate-hexanes as the eluting medium to afford the above

mentioned product.

Synthesis of 4-(4-bromomethylphenyl) butyl tert-butyldimethylsilyl ether:

Br

OTBS OTBS
To a 50 ml round bottom flask is charged 4-(4-methylphenyl)butyl tert-



mol ) and phosphorus oxychloride (40 m) were refl uxed

for two hours at 115-118C. The phosphorus oxychl ori de
woasosrogsdved i n vacuo and the residue was extracTa82008/004687

ether. The entire m xture wes then poured into a

vessel containing crushed ice and again extracted with

ether. The ether |ayer was then washed with sodi um

bueadiaendsity] athdr (0.2% 0. WhMet)thbrmgsmn@wnwe&adé&g 0.89

R BT e B
s ﬂﬂl‘f)&tﬂ%ﬁ? tdIpgRLd o@efrm‘éh{ drdVRihiod il@ !ilﬁﬂ)ble)d Andtfiredd. The filtrate is

'um al um num hydride (427ng, 11.2 nnol) suspended
[ oondemyramihed tifesres ljing crude @sidne pyvdigd hy dagt chrom atography in

met h hen n0| cid (5.614 mol)
&t@é&ﬁ}@a ifzoéﬁf?i@rt ?t over a period of 30
U@ fePaBhiyMiniBKF I Hox hehylavaid dcid:war m
ﬁ)@%%ﬁ?engereaturtgﬁgnd Sjtil r}?gdﬂ:“%ﬂ;‘?g ho)Lrs Wat er

(0.43 M), NaOH (15% solution, 0.4 ywat er (1. 29
m ) were thep-addeadssuccessively gsul ting
solution is(stir or 30MfPyput e i ng
precipitate/is fi =ed and washgd wth ether and

by fl ash chrormt ogr aphy®rusi ng et{ acet atehexanes as

the el her (0.2 g, 0.561
4-(4- TT%H B}Qmﬁﬁg T%WB %H? 'téi)g%tyldglrl%%,l)?ll}ell i ger (et far
31?12?(1))'\»{3?33( Ibtﬁblglﬁfﬂdedjdrbpwmb t¢ D Styrniags0d 3 Fimg) 0561 mmol). A few

(g}’ @tﬁ]@ of yodine qﬁﬁl}ey aélp[E({] {oelpﬁla%@% %ﬂ%ﬁged | t[ﬁ'e %%Rllrg is refluxed

&131'g );‘3 en AnRBpHEFR. The sbliioh eahbh Géblédiaﬁd COx ggk is
for hrs after ™ which 1t is extracted in ethyl acetate

ambbmmom artl miautes. $toring mtlamd fiow/r furthes 2 droyesfter which

| ayer en dri ed and cong ntr

nW)’(‘EeB Fseadld t%%}ﬁ r?f‘ﬁg?l? fné’étu{)ey ?gls)ﬁ q? (t)hnegfe g&raggﬁwgseiﬂ}?’g
AadBeatt WRhES Rt (1d. AGRE AhGviEXiAB @Sgadke Johenetmier ngluced pressure
mediumto afford the above nmentioned p

Sthetdmadsi is poifified by flathahsemetagraphe (Rl ggh(e%y‘i acetate/hexanes) to
et R R 51 Y1 et her:

Synthesis of 2-hydroxyethyl-4-(4-tert—butyldimethylsilyloxybutyl) benzene:

OTBS
4-(4-tert—buty1dlmethylsﬂyloxybutyl)phenylacet1c acid (0.25g, 0.77 5 mmol)
dissolved in dry ether is added dropwise to a suspension of lithium aluminum hydride
in ether (44.2 mg,1.16 mmol). The reaction mixture is stirred for 5 hours after which
water (45 pl), NaOH(15% solution, 45 ul) and water (135 pl) are successively added
and the reaction mixture is stirred for a further 30 minutes. The resulting precipitate
is filtered and washed with ether. The ether filtrate is then washed with water and

dried. After concentrating the ether, the product obtained is purified by flash



To a 50 M round bottom flask is charged

4- (4- met hyl phenyl ) butyl tertbutyl di netylsilyl ether
wO0QoBHg9390. 89 mmol ), N-bronosucci ni m de (0. 1588CTASEDS/004687

nmol ), benzoyl peroxide (21a6/ ng, 0.0089nmol) and 10

m carbon tetrachloride. This mxture is refl uxed

overnight after which it is cooled and filtered. The

EhiohizdLapls (61006 8ElL bthtEstemmshddages)esul ting crude

residue purified by flash chromat ography in ethyl

acet at e- hexanes to afford the product. Synthesis of

S hlieh o 11 L AL BRIIM Rl B bl Ay o)

idazolihyd di msthylsHyI ether (0.2 g, 0.561 mml) in
ry ether is added dropwi se toMy turnings (13.77ng,
0.561 mmol ). A few crystals of iodine_are then added
toinitiate the reacti R

m nut es. i ng is~¢ontinued f\Qr aOTforfD er 2 hours
after wg Ser i I8 theFeacti dn mi xture.
The m x| |s}hen extracted wth Ty tate,
washed ane”dmriv€d. After renoving t ganjc sol vent
under reduced pressure the crude is™uritned by flash

chr onmeg-agdrapyehylsi- qm-uea-tgmyldnmtmymbd@atbatsé)bhm €258t Q97
y| el d t hg@?@a:lﬂ ggy(tg ynt heS| 8 (? efilsﬁﬁhgmy]%?’dtndf)(m mg, 1

%ﬁ%ﬁn $he resultin olut1on 1s stlrred at room temperature for 30 minutes after
tert -ebutyfggl net hyl si | q}l/ but yI') phenyl aceti c aci ({1
(\Qh]ZEg chlordgEnaantihy (i &se) 1v1@m s aidedee fag aboge gelyten. The

Si 0 I

i Btanos trepalr S R E e wh@ﬂ%%&&“ﬁ%ﬁ%?ﬁ%ﬂﬁﬂhe
Sédlﬁﬁcﬁﬁs R Rtrhasd & ﬁﬁﬁl@forﬂﬂﬁhdhb T\Hd@fgamé&}m )s,washed, dried and

NaOH( 15% sol ution, 45 m) and water lﬁTé) fiaﬁ
sthen esricutsitpd trivield thmerudhpradugvhish 1W%f Yillasg i rred

ur t Q ate is

f@?‘? &8 X(ﬂgsargé’ e\%/fmﬁ)?ﬁaceg %ﬁle& gj {de her ?ﬁﬂrc gt eis
t hen washed with water and dri ed. After concentrating
the ether, the product obtained js_purjfied
f Bymthesis @ﬁﬁﬂb@‘i—z‘}rhydl(wbp%)l’é‘@wb Qf‘ﬁwi q“‘“az‘m/“e’

acet at e/ hexanes)

0 TBAF OH
—_—

\\‘N \\\N

N) N)
To 4-(2-(4-(4-tert-butyldimethylsilyloxybutyl) phenyl) ethoxy) quinazoline (0.4g,
0.916 mmol) is added tetrabutylammonium fluoride solution (1M TBAF in THF,

OTBS

4.58 ml, 4.58 mmol). The solution is stirred for 2 hours after which water is added to
the reaction and this is extracted in ethyl acetate. The organic layer is then washed
with water, dried and concentrated. The residue obtained is purified by flash
chromatography (silica gel; ethyl acetate/hexanes)



Synt hesi s of

4-(2-(4-(4-tert-butyl dinethylsilyloxybutyl) phenyl)
wekFoyd3oqui nazol i ne: PCT/US2005/004687

2- hydr oxyet hyl -4- (4-tert-buweyl di net hyl silyl oxybutyl) be

nzene (0.3g, 0.97 mol )is dissolved in dry

tetrahydrofuran and to it is added sodi um hydri de (24

ng, 1 rnnol). The resulting solution is stirred at

roomtenperature for 30 ninu af t

Syethesis o dr @S hmtoluenesy, ﬁovgﬁ b."m&‘ae“?/b g‘bﬂd‘& qpinagzpline:
above solution. The solution is then stirred for 6
hours after whi ch—w is added to th ixture. The
solution is s act ed |n di chl The

chr omat ogr aph %ﬂl|«a gel ;—ernyl a 8/ h¢xanes) to
gi ve the produ esis of
4-(2-(4-(4-hyd yl|) phenyl ) et hox
To 4-(2-(4-(4- z »Fkéldinethylsilyl AU phenyl)
S MOXY) 1 9 RAAE o 6m(iHhstt Bhare i m(tzt()x (I4 ‘snadotuypheny)
t et rabut yI-ammoni um uor| sol ution

4itiskyuindzdithe 6005 2, 0.TH mmaziD istdigmolvied i ns pymdle@ Gwb-p-

hours after i ¢h add

e AU i
g 4"@&&?%@' rEéth%ﬁksuréifsl ERktaanghitic egemetatd, e\dshe'ﬂhmth

reS| obtained is purified by flash chronato ra

(B Icopmar gelfate eolbiion awbthen withaxaierenigigdnd ﬁrsreg]pvmg tKe solvent

L e
4sel gétﬁﬂ'a(céramﬁfféégwtgv\}e)tﬁ@pfmhht et hoxy) qui nazol i ne
(%. 579, 0.77 mml) is dissolved in pyridine (5 nl) p-

Tol uenesul fonyl chloride (0.15 g, 0.79 mol) is then

r%%o#?—é‘-@?&*-ﬁe @H‘ﬁ‘i@‘% ) el e

evaporator t
chr omat ogr ap

4-(2-(4-(4-p-toluenesulfonyloxybutyl)phenyl) ethoxy) quinazoline (0.3g,
0.63mmol) is added to a solution of potassium fluoride/kryptofix 222 in 5 ml THF
(1:1 ratio, 3.15 mmol each). After stirring at room temperature for 15 minutes the
solution is then refluxed for 20 minutes. It is then cooled and water is added to it. The
solution is then extracted in dichloromethane and washed with water and dried. The

crude product is purified by silica gel flash chromato graphy (ethyl acetate/hexanes)
to afford the product.



gel (ethyl acetate/hexanes)to give the product.

Synthesis of 4-(2-(4-(4-fluorobutyl)phenyl) ethoxy)
wQqQbeFazedIi ne: PCT/US2005/004687

4-(2- (4-(4-p-tol uenesul f onydoxybut yl ) phenyl ) et hoxy)

qui nazoline (0.3g, 0.63mmol) is added to a sol ution of

potassium fluoride/kryptofix 222 in 5 mM THF (1:1

ratio, 3.15 mml each). After stirring at room

tenperature for 15 m'nutes the solution is then

refluxed for 20 m nutes. IS then cool ed and wat er

D R R ‘##"3%”?%‘*” PR ﬁ?ﬁgh@The

crude product (fied by silica gel
chr omat ogr ap acet at e/ hexane orid t he

product. Syn (2-(4-(4-

r{l8F]-fluo obutyl)ph Ayl ) et hoxy) quinazoline” To a 5
m reaction Vv ai ni ng~ 100 nCi F8F i) 300ny of
180 water is addeg , sol uti on consistOg Bfy 10 ngy
of Kryptofi x, pt asgi um car bonat e, wat er

and 0.95 nl ace The vi al is Yeared r enove

all the solvents™and try acetonitrijle,

to theTypaiml repgtion Walgosiginieg ke Ghot 8@‘&%&9@%86 A Wit is

SRR i ol e SO R ke B
I 0.009he waketland 9.55aal métoartﬂld‘l @ht ethl fsdrea®d tmemum@sallethe solvents

100C. Th t t dich t d ..
e e 5t e ol 1B 2

gﬁ gb—Ké‘RQBME ulfoﬂ_ S)L(Jy“‘nglt})ﬁgﬂﬁlg}'ﬁ? etﬁMﬁ%%’uﬁia@Qhﬁ@(Sgﬁ@ ihhe

t1one esl| s
4ac@tdmlr1d)e 3-tieri mlm ItconeTheZszlﬂyambeemyilhea@d cfgra%hmwuw@t 100°C.

34 7 nmol ). syspen i -n-but

i $h¢ W@Fﬁuﬁd§§aﬂteﬁr‘f€ ﬁ‘ (fﬁl’gmg&e & ‘xpgstse‘gﬁff#%l }_g Phon md
TQl‘ﬁteﬁ%%ﬂ {etBy RbRSAPI TiRBIvest fsiehiradd telgdt elte sbaste mentioned
recrystallized from chl orobenzene to afford the above

peaupamndSynt hesi s of
4-(2-(4-tert-butyl phenyl) -et hoxy) - 2- qui nazol one:

Synthesis of 4-Chloro-2-quinazolone:
Ci

N
©io HCl XN
A
NCO If:li o
2-Cyanophenyl isocyanate (5g, 34.7 mmol) is suspended in di-n-butyl ether.

HC] gas is then passed into the suspension at 80°C for 7 hours. The resulting

precipitate is filtered, dried and recrystallized from chlorobenzene to afford the above

product.



2-(4-tert-butyl phenyl) ethanol (0.3g, 1.68mmol) is

di ssolved in dry tetrahydrofuran (7 m) and to it is
weaddsd7edi um hydride (48.5 ng, 2.02 mmol ). TheCT/US2005/004687

resulting solution is stirned at roomtenperature for

30 mnutes after which 4-chloro- 2-quinazol one (0.302

g, 1.68 mol) is added to the above solution. The

solution is then stirred for 6 hours after which water

is added to the m xture. The solution is then

eSomithesiscef 4-Q-c-tent-brodphenyheetheR-2oUyRATONG  or | s

washed, dried and then concentrated to yield the crude

product which is purified by flash ¢hromat ography

(silica gel; ethyl acetate/hexanes

product. Synthesis of

4-(2-(4-tert-butyl phenyl)-ethoxy)-2-(t

ul f onyl oxy) - qui nazol i,pe:

4-(2-(4-tert-bu yIphenyT}Légﬁe%y)-z-quinaZo"one
(0.25qg, O, -:qk) is dissofved in dichlorQmethane (5
t i anhydr e (On328g,

. pad dikgopr opyl et hyl am nd g, 2.32
mol) is added o if. The reaction is st
1

?Yﬁ%?h%&%ﬁ& ngilay toimai 05 E,théﬁ{uggi)'luhgg%weg&aﬁl dry
p;%é’gﬁ@{:dtré%lg{igﬁnrgg 58 1A% £IA08 SEUiRATSEridT 8. S Higd® 02 mmol). The

I's i1solated by flash chromat ography
( sistliiog sgietion iststiyted abeoat empeseiute £, 3yminytesiagierpyhich 4-chloro-
4:(2:(4-tert-butyl nyl )v-.et AR A - QUi i .

3 S TR L RE SR I Ao R bR i

AtHeR sfided Rrlo-HomtyARR O water is added to the mixture. The solution is then
et hoxy) - 2- (trifluoronet hanesul f onyl oxy) - qui.n %ng 'hne
c,?dra then

( extgrctpd io debloramicthanadihe gpgania lansrdh vashed; ¢d

sol utio M.i : [

N N B e L R
M(sklidar 21;i edhyll Aedtate MRk &tbs plodivethe pradsicadded to it. It is
then extracted w th di chl oronet hang, shed with water
Smeris f A-tAdtdetdatsimarbatieny s (i amelbaniilienyloxy)-
pghbﬁ% dy silica gel flash chromatography (ethyl

acet at e/ hexanes) to obtain the desired conpound.

4-(2-(4-tert-butylphenyl)-ethoxy)-2-quinazolone (0.25g, 0.775 mmol) is
dissolved in dichloromethane (5 ml) and trifluoromethanesulfonic anhydride (0.328g,
1.16 mmol) and diisopropylethyl amine (0.3g, 2.32 mmol) is added to it. The reaction
is stirred overnight after which it is further diluted with dichloromethane and washed
with water. The organic layer is then dried and concentrated. The crude product

obtained is isolated by flash chromatography (silica gel; ethyl acetate/hexanes).



Synthesis of 4-(2-(4-tert-butyl phenyl)-ethoxy)-2-[ |

SF ]-fluoro-quinazoline: Aqueous 18F (16 nC, 0.1 m)
wo0@Eddexd1t o a vacut ai ner containing 5m of PCT/US2005/004687

t et rabut yl ammoni um hydr oxi d& (40% wt sol. in water).

The m xture is concentrated under nitrogen in an oil

bath at 1 00Cand 250 nl of acetonitrile is added and

t 12 N@6d-quinazdlins edur e

i%’nr?lé%gg?ﬂeﬁ(?%U%gﬂggﬁﬁ?%nﬁﬂg%%oﬁ) of ac e(tlonl trile is

added to it and the contents subjected to vacuum

Wthout letting|go dry THF is th to it

foll owed by 5 2-(4-tert-

rhenyl ) - et hoxy) - 2-

(trifl uoromet hanesul6nyljoxy) *§ui nazol i he mi xture

is then heated in an oiJ-bath at 70C for m nut es.

This is then diluted wijth water, applied to a G 8

Sep- Pak, rinsed W water and eI ut eg” Wit~y

acetonltrlleto %ove menti o
conmpound. Synt hesi 3 3+0- 4( 3H)

m xturg 1@fmf5foﬂh& beiddth H]'aélﬂis'dh@rg@@ b\&ﬂth(@@—@l%rtﬁmwmhénya)m
f or mam de , 12 mmw)pls irradi ated at 150C
nétbexmedseri p@mrethaegwfoa KY)-quiezoHBnk)- 3 8nh o fraed- of

SO AL oSO SRR e S SR o i

updesnd ©eusReof FFR&Ed or 6Uhﬁ1n0tel§ dBhe raixpure ii§ fhenl cbyled hadwater is
chromat ogr aphy (silica et hyI acet at.e/ he a\r}:/_efc,e)r anc?dned

ghideding. kboiben prersiet vitkgishipeunighgte, washed wit
ﬂe‘a T FAGZ&Hr&MBtograph

(Fi}M@aﬁbﬁMeﬁaﬁgy%dﬂg%%gn? are r%éxbgd t oget hergr]p Y
a(vﬂhylmbadueﬂieeﬂlea)toldbm(lﬁw@sxxe&@ﬂﬂp@nd 10 m nutes. The
POCl 3 is evaporated in vacuo and the residue is
di ssolved in ethyl acetate and washed with saturated

gﬂ@ Ri294384- lﬁﬁg‘%ﬁ@ﬁ 1 Eﬁféx —E :‘SF Huidrolfifin®aoline:
1[\? S es?iﬁpgmagt ggraph |§ég y’ [ ] i
acet at e/ hexanes) to gl ve the above roduct Synt hesi s

of 6-Nitro-4- .
qui nazol i ne: but yl phenyl) et 1. g,
5.59 mmol) is dissekyed 1n dr ymar'ear

Aqueous 13F (16 mCi, 0.1 ml) is added to a vacutainer containing 5pl of
tetrabutylammonium hydroxide (40% wt sol. in water). The mixture is concentrated
under nitrogen in an oil bath at 100C and 250 pl of acetonitrile is added and this too
is concentrated under nitrogen. The procedure is repeated twice and then 100 pl of
acetonitrile is added to it and the contents subjected to vacuum. Without letting go
dry THF is then added to it followed by 5 mg of 4-(2-(4-tert-butylphenyl)-ethoxy)-2-
(trifluoromethanesulfonyloxy)-quinazoline. The mixture is then heated in an oil bath
at 70°C for 30 minutes. This is then diluted with water, applied to a C18 Sep-Pak,

rinsed with water and eluted with acetonitrile to get the above mentioned compound.



tetrahydrofuran (7 m) and to it is added sodi um

hydride (48.5 ng, 2.02 mmol). The resulting solution
woO0astorsved at room tenperature for 30 m nut espPariuse00s/004687

whi ch 6-Nitro-4- chloroqui nsizoline (1.17 g, 5.6muol)

I's added to the above solution. The solution is then

stirred for 6 hours after which water is added to the

m xture. The solution is thenextracted in

di chl or onet hane. The organic | ayer is washed, dried

afymthegip of BNt 4 @Hywuinnzgleney t he crude product which

is purified by flash chromat ography (silica gel; ethyl

acet at e/ hexanes) to @ ve the product. Synthesi ® of

6- Fl uoro-4- (2-(4-tert| butyl phenyl) ethoxy

qui nazol igR.__Toa 25 ™__round bott aspnil ' Yo

pot assi urrcmﬂfl uf (82. %" ng,_ "2 _nmol ) '?i X

222 (0.53g, 1 ol ). The above m xtu stipred

in THF for 20 ut esvHaf t er whi ch N

6- Ni t r o didpdre (A Streitrbarthitailip heidyRy, et mxyol) snd foanahided2.9ml,

O lg, 0.284nmol) is added.to it. The solution_is
§ 22 rifheld lsflﬁflad@t‘/’dZﬁ" Ao e &1 APUFPWRKG PRWEE: ﬁog‘%c%ﬁ 3 Cshgvs
P B S, AL SRR, 254 i i
Puvithftieyd tacetate layd b gsinatednnden ralyceabbrgssuss. I Theargtelis purified by
SRt ety RS b e IR EETE et
etsgﬁf%is%wBWM-#Qﬁiorzguﬁpﬁnm reaction vial _
containing 50 nCi of 18F in 300ng of 180 water is

added a 1nl solution caonsisting of 10 nmg of Kryptofix,
1nmg pot assi um car bonat _, 0.005 mM water and 0.95 m

acetonitrile, i al i s heat ed t oplenoyesal
sol vents and® ca NHi | 2P nd )" i sffaddefd to

he

M he
vial. This is al enoved by evaporati an. /
6-Nitro-4-(2-(4- pwtyl phenyl ) et hoxy)™qui ndzol i ne
(5 ) 6LNitRCABHduinakzelons (lighen3 asdel) ahd POC]; (Thianly s mixed
is seal ed and heated for 30 mnputes at K 100C TE@ .
mitogethes and irgadiaiece MOCHPeWen 7BV et Himinwesy The QL is
t . - p . W .
MBI FER T ) A R i
C GapeatettSyHChe sdriedoind (condeatrtted Uit o phidfied by fshahwniatoeraphy

d I(gllic::a gel; ethyl acetate/hexanes) to give the above product.

Synthesis of 6-Nitro-4-(2-(4-tert-butylphenyl) ethoxy) quinazoline:

Cl O

N - Y
J A
2-(4-tert-butylphenyl) ethanol (1.0g, 5.59 mmol) is dissolved in dry
tetrahydrofuran (7 ml) and to it is added sodium hydride (48.5 mg, 2.02 mmol). The

resulting solution is stirred at room temperature for 30 minutes after which 6-Nitro-4-
chloroquinazoline (1.17 g, 5.6mmol) is added to the above solution. The solution is

then stirred for 6 hours after which water is added to the mixture. The solution is then



To a 100m round bottomflask is added 20 m tert

butanol, 20 m of water and 5.6 g of AD-m x- b. The
weabestorgae1i s stirred and cooled to OC tert - buPgir/us2005/004687

styrene (0.64g, 4 mmol ) isi1sdded to the m xture and

the resulting solution is stirred overni ght at

OC. Solid sodiumsulfite (6g) is added and the m xture

Shitfdce ih QichfRoegibhd. amdlor@RidTaettiesashBagdsed atd tﬁéh is

then extracted in ethyl acetate, washed with water and

dednsentrafedtocyielddhe erudd ewdpetrwhlplw nyyified hy{lash chromatography

Esilgcggfef%ghﬁ nYe &t%}hek@ﬁftﬁ &h@;ﬁbaﬁ&@t at e/ hexanes) to

pro i
| SY@ihlesib of 5Tl emlpy2-cd-tort-Duyylghdnydy akyxy)-ouindmlinbut yl p
henyl) ethane: (4-tert-butylphenyl) ethane 1,2 diol
(0.5 9, 2.57 mmoy{), is dissolved in

i m dazol e(0. 2107, nmol ) and
tert-butyl di methyl siss¢gl” chi oride (0.46 g,
6 hebtrs after mhlc

, ethyl acet?d
af fords the above Yeptionegd product. Syn

e b e DY ab O AR Rte ENRENN

' nﬁﬁé? 1§ albiah QJﬁ%Eiz'wS(b%kayi @Mm?aljm% A¥¥veAnidurks Stirkidtiv ITHE

phenyl) et hane . ) is dissolved in
difertdOomimtss manewaw@ &H1ttq—41(%(f&@m%b|utmpﬂ19w1b pipEn qumazohne

048R AE! s bobHORERp ISP b T perwich

Wi 1§ Bod1B@ aritl whier & dddedvesinatliswhdnhextatied uadxdhtd)mrﬁethaﬂél;] washed
crude residue obtai ned after concentration i.s géiret{_&ed

bVVlfh wiafer adrdsind Byiagaipn O3 iflasl ghrgaeiogginhy| (silica
E‘%}%t ﬁ(&%@fg%s (?]18 BRIl r#oﬁﬁd product. Synthesis of

I'oXY ropyra yl oXy-2-(4-tert-butyl phenyl
) Sy eisis of 6- [lsF]-Fluoro 4-(2-(4-tert-butylphenyl) ethoxy) quinazoline:

)4©j K[1eF]F/K222 )<©j

O,N XN B

S J

N
To a 5 ml reaction vial containing 50 mCi of ¥R in 300mg of 180 water is

added a 1 ml solution consisting of 10 mg of Kryptofix, 1 mg potassium carbonate,
0.005 ml water and 0.95 ml acetonitrile. The vial is heated to remove all the solvents
and dry acetonitrile (1 ml) is added to the vial. This is also removed by evaporation.
6-Nitro-4-(2-(4-tert-butylphenyl) ethoxy) quinazoline (5 mg) in acetonitrile is then
added to it. The vial is sealed and heated for 30 minutes at 100°C. The mixture is
diluted with dichloromethane and passed through a Sep-Pak and eluted with

tetrahydrofuran . The solvent is evaporated to get the above mentioned compound



To
| -tert-butyldi nmethylsilyl oxy-2-tetrahydropyranyl oxy- 2-
woO2easaredout yl phenyl ) ethane (0.4g, |.d nmol) i BCaadsem®s/004687
t et rabut yl ammoni um f | uori de1xsol ution (I M TBAF in THF,
5m, 5.0 mmmol ). The solution is stirred for 2 hours
after which water is added to the reaction and this is
extracted in ethyl acetate. The organic layer is then
washed with water, dried and concentrated. The residue
oSyathesls of {4-gentihutelphenyl) ethane L Bkt ogr aphy (silica
gel ; ethyl acetate/hexanes). Synthesis of
4- (2-tetrahyropyranyl oxy-2-(4-tert-bunyl phenyl)
et hoxy) qui nazoling OH
| - Hydr oxy- 2-t et rahydropyranyl oxy-2- (4-T¥rt - butyl phenyl
) ethane (0.3g, 1.07mngl) is dissolved iin dry
tetrahydrofuran (7 and tToTt-is agded sodi um
hydri de (30.96 ng, ¥.29 mvol ). The reg ng sol ution
is stirred at roomtenperature for 30 w#Utes after
whi ch 4-chl oroqui nazgline (0.175 g, 1.07 mmol) is
added to the above 6ql ution. The solutigr_is then
stirred for 6 hours after which water 13 added to the
m Xt ur €o ah@) mbiandbottom fldske s abded A6 hrdderk butanol, 20 ml of water
di chl.oro hane. The organi.c layer is shed, dri ed
B OO L ORI Pal g o S TR ASOAIRE 1P DBl erene
| 501841 4 MBHIPY aHIEP FOHATRIQH MR eskiBhS bABtSEls stifkd¥hemight
acet ate/ hexanes) to give the product. Synthesis of
4-af 9€h§alidbsogdign cdliite(ty) Budiedirehihe mistunostited for an additional 30
qui .nhazol.jne: . . . . . .
4 Tpin ey Theohuios hon syacsed syl posieley Wather| yyifh water and dried.
et eyidedy kA RifRE b@@a&@aup&a%méﬁica SeldétBFlalc¥@th/hexanes)
in 5 mM ethanol and pyridinium p-tol uenesul fonate
( 16 affprgl the posluckmol ) is added to it. The solution is
heated to 55 C and stirred at that tenperature for 4
hours. The ethanol is renoved and the crude is
P Bynkh&ib ¢ -fer BB lityldineARYISIyIaBhY-hydidiyc2-(§etrtbetylpHenyl)
acet at e/ hexanes) . Synt hesi s of
4-ethane: ¢ o| uenesul f onyl oxy- 2- (4-tert-butyl phenyl )
et hoxy) qui nazoline: A 15m round bottomflask is
charged with 4-(2-hydroxy-2-(4-tegtbutyl phenyl)
OH

o

(4-tert-butylphenyl) ethane 1,2 diol (0.5 g, 2.57 mmol) is dissolved in DMF in
a 25 ml round bottom flask and to this were added imidazole(0.210 g, 3.09 mmol)

and tert-butyldimethylsilyl chloride (0.46 g, 3.09 mmol). The mixture is stirred for 6
hours after which it is extracted in dichloromethane and the organic layer washed
with water and dried. Purification by flash chromatography (silica gel; ethyl

acetate/hexanes) affords the above mentioned product.



et hoxy) quinazoline (0.25 g, 0.77 mmol) is dissolved
in pyridine (5 m). p-Toluenesul fonyl chloride (0.15

W@ ,2003/079890mol ) is then added to it and the m XPATAIS2005/004687
stirred for 4 hours. The resaction mxture is diluted
with ethyl acetate, washed with 5% copper sulfate
solution and then with water and dried. After renoving
the solvent on the rotary evaporator the crude is

purified by flash chronmatography using silica_gel
(gmes tlateéf-ﬁEWiﬁ#&eﬂﬂs'gwlw-¥ﬂétrﬁhmr&wraww-s
oftgﬁbﬁ%qﬁﬁémpétgaﬁé- tert-butyl phenyl) ethoxy) \
qui nazoline:” ‘A 15 m round bottomflask is charged

Wi th 4-(2-p-toluenegylfonyloxy-2-(4; tert-butylphenyl)

et hoxy) qui nazoline #ﬁ.%Hg, 0. 84 DI )

Tet rabut yl anmoni um 9

m, 4.2 mol) is then [added to it and the solution is
heated at reflux for 68m heSyg xture is then

cool ed and water is then extract ed

wi t h di chl or omret hane~u@shed with wat€r and dried. The
crude obtained after concentration is purified by

silica gel flash chropatography (ethy

acet at e/ hexanes) to 6btain the desired
conpound. Synt hesi s of 4-( 2-

r{ 18F] -fluoro-2-(4-tert:but enyl.), et hox
i e THEP STy MRy PR 8 4 T piibloteaul e (05,
a 1VeRUhaloNEE dsesved i dichiSdinetfant 8hd AP YA RBIBHMyHBpyran
hydr oxi de (40% wt sol. in water). The m xture is
c dfd 63&.1 Stmanalhaul tohienesslfeniciapid{33wig) 0.hHmmal). Thoreastion is
a tonistrile | dde nd,this t i

c g ﬂﬁ%‘? ? T4 léog;r% %%%rvaﬁlai {rhg gr]lgl )ﬁh&ﬁ‘ﬁé’v %?lgcgggth%at?rsanagﬁ‘gi”tg}? crude
t wesi@neotdaih e aftck @Onddntrafiordie @lueified bl fRsh shragd®@rdpByi(dilica gel;
and the contents subjected to vacuum Wthout letting

g &t peetpip/hexanepkte Objtfaléaletpéoqqct-fol | owed by 5 mg of

4 . - (4- tyl .
oA R 2 Yt S b B henyethane:
oil bath at 70C for 30 minutes. This is then diluted

with water, applie@msso a C18 Sep- , rinsed with

wat er and el uted th 88&tonitrile|lto &8P t he above
nment i oned conpound.

To 1-tert-butyldimethylsilyloxy-2-tetrahydropyranyloxy-2-(4-tertbutylphenyl)
ethane (0.4g, 1.01mmol) is added tetrabutylammonium fluoride solution (IM TBAF
in THF, 5ml, 5.0 mmol). The solution is stirred for 2 hours after which water is added
to the reaction and this is extracted in ethyl acetate. The organic layer is then washed
with water, dried and concentrated. The residue obtained is purified by flash
chromatography (silica gel; ethyl acetate/hexanes).



It will be evident to one skilled in the art that the

present disclosure is not limted to the foregoing
wohkbesarezai i ve exanpl es, and that it can be enbedras2008/004687

ot her specific forns w thouts departing fromthe

essential attributes thereof. It is therefore desired

that the exanples be considered in all respects as

illustrative and not restrictive, reference being nmade

to the appended clainms, rather than to the foregoing

eSutbess of 41(2ttetrahyrRpyrpayloxti: 2 (4-tes trbutylphenyl) ¢tboxy)

neaniq&hﬁpd range of equivalency of the clains are

t RRPEFBIE i ntended to be enbraced therein. WHAT |'S

CLAIMEDI S: 1. A nethod of inmagipng nyocardi al perfusion

conprising admnistering to a | a contrast agent

whi ch conprises an i nmagi ng ' ¥rpeund

sel ected from deguel in, pyridabenspyrid m fen,

t ebuf enpyrad, fenazaquin, a deguelin analog, a

pyri daben artal og, a pyridimfen anal o9, a tebufenpyrad

and jan f em#&raquH al og; and |scanni ng the
o5 s AT

2 Yoy et hod of

erein i i's radi oi sot ope
di ci ne i magi ng, a~yafanpgheti c species
for use in MR imaging, an echogenic entity for use in

ultrasound i magi ng, a fluorescent entity for use in
f | uor ed déytrexy-Begiranydropyraayloxyi-Hatettibindyleheryyetliane (%38,

' tical |j. [ . 3. t t t .Sl

| g iy e 4 emSar SR At a RO gattRelh
PH§ARDEB0.96RYE, | 1B IHnbRM), The Risheing ¥oREon iLAR7EAGJdnatemperature
deguel i n anal 0g, a pyri daben analq?gﬁ?ggﬁrldln1f

afierl 3gninataselfief whishriachlernatisazolian d Q’éaa%nlhi%gdded to the
log. . 4. T t i i
“abnhonte FONSPAEBha h MR o

| RO P@ure ATRASORRANIS tich cipeab®h dichlotopesthame NBie organic layer is
I magi ng, an echogenic entity for use in ultrasound

. LOUl .
i weagiag dried and Bee seraentrated fo yielddhe gaide prpduct which is purified by
flash chromatography (silica gel; ethyl acetate/hexanes) to give the product.
Synthesis of 4-(2-hydroxy-2-(4-tert-butylphenyl) ethoxy) quinazoline:

)LQj/OTHP )<©j/OH
o _— (0]

X N X N
N) N)
4-(2-tetrahyropyranyloxy-2-(4-tert-butylphenyl) ethoxy) quinazoline (0.25g,

0.615 mmol) is dissolved in 5 ml ethanol and pyridinium-p-toluenesulfonate

(15.4mg, 0.061 mmol) is added to it. The solution is heated to 55 °C and stirred at
that temperature for 4 hours. The ethanol is removed and the crude is purified by

flash chromatography (silica gel; ethyl acetate/hexanes).



fluorescence imaging, or a light-active entity for use

in optical imaging. 5. The contrast agent of claim4
waehers@ysot he paranmagnetic species for use in MRCT/US2005/004687

i magi ng i s Gd3+ Fe3+, |n3+110or VMh2+. 6. The contrast

agent of claim4 wherein the echogenic entity for use

in ultrasound inmaging is a fluorocarbon encapsul ated

surfactant mcrosphere. 7. The contrast agent of claim

4 wherein the radi oi sotope for nuclear medicine

imaging is 11C, 13N, 18F, 1231, 1251, 99nilc, 95Tc,

Spaithessy S - athonsibny Bl 2 Brer o Pyl R By

Tdinafolineast agent of claim3 wherein the inaging
noiety is 99m Tc. 10. The contrast agent of claim 3 of
formula (1) (Q, wherein each Ais 'ndependently

sel ected fromy a sel ected from
hydrogen, Cl1-X optioenal | tedo™ th an

I magi ng noi ety, id_é&n ifmagi ng noi et Cip selected
from hydrogen, Cl-C6 alk ' 5 i
an i magi ng noi ety, an?imaging moiety, antd a bond to B;
Dis selected fro hymrogen, Cl- C6 alk optionally
substituted witk i Nng noi et an I magi ng

noi ety; E is sel rd fgom hydr oge al kyl
optional Iy substlI Wi th an i ma i ety, and an

i magi nd lﬁmlerﬁyl?cllq bwttOEl Henk @chqrggbw gﬁ-&hyﬁirqwei cHiBon
S S G 2L T e s

t ﬁ%l%@sﬁf&@?ﬂﬁ@mdé @19 @ 0.79 mmol) is then added to it and the mixture

stirred for 4 hours. The reaction mixture is diluted with ethyl acetate, washed with

5% copper sulfate solution and then with water and dried. After removing the solvent
on the rotary evaporator the crude is purified by flash chromatography using silica
gel (ethyl acetate/hexanes)to give the product.

Synthesis of 4-(2-fluoro-2-(4-tert-butylphenyl) ethoxy) quinazoline:

A 15 ml round bottom flask is charged with 4-(2-p-toluenesulfonyloxy-2-(4-
tert-butylphenyl) ethoxy) quinazoline (0.3 g, 0.84 mmol). Tetrabutylammonium
fluoride solution (1M in THF, 4.2 ml, 4.2 mmol) is then added to it and the solution
is heated at reflux for 60 minutes. The mixture is then cooled and water is added to it.
Tt is then extracted with dichloromethane, washed with water and dried. The crude
obtained after concentration is purified by silica gel flash chromatography (ethyl

acetate/hexanes) to obtain the desired compound.



cyclopropyl ring; ais a single or a double bond; Ri,
R2, R3, R4, R9, R10, R13, and R14, are each
wonaespesdent | y sel ected from hydrogen, Cl-C6 aP&yius2005/004687
optional Iy substituted withi7an imaging nmoiety, and an
i magi ngnoi ety; R5 and R6 are each independently
sel ected from hydrogen, Cl1-C6 al kyl optionally
substituted with an inaging noiety, halo, hydroxy, and
an imaging noiety; when present, R7 and R8 are
i SyketbesislefhdH(3-[SE -ﬂuorexﬂzﬂmtwaylogewl) ethoxy) qripgioline:
optionally substituted with an i mging noiety, halo,
hydr oxy, and an {magi ng noiety; or \R5 and R7 toget her

group; or R7 is/O a
that when a is a dolsske
i s hydrogen or hydroxy;
Cl- C6 al kyl optlonally 3
noi ety, and an i mag Qi ety; or R11 agd Rl2 together

so t'hat at
11. Th ontrl ol a rm)"Ja(l)
and C 6@5tﬂ§1ﬁ§ﬂ§bhdgﬂp| %ﬂ%%gpveﬂgmfggmnwn%ng%uﬁbf

tetrabutylammonium hydroxide (40% wt sol. in water). The mixture is concentrated

D
Q
"
—_
@)
>
D
Q
T+ >
«
O
(7]
O
-
(1)
(7]
D
[@ T ]
—
s

under nitrogen in an oil bath at 100 °C and 250 pl of acetonitrile is added and this too
is concentrated under nitrogen. The procedure is repeated twice and then 100 pl of
acetonitrile is added to it and the contents subjected to vacuum. Without letting go
dry THF is then added to it followed by 5 mg of 4-(2-p-toluenesulfonyloxy-2-(4-tert-
butylphenyl) ethoxy) quinazoline. The mixture is then heated in an oil bath at 70°C
for 30 minutes. This is then diluted with water, applied to a C18 Sep-Pak, rinsed with
water and eluted with acetonitrile to get the above mentioned compound.

It will be evident to one skilled in the art that the present disclosure is not
limited to the foregoing illustrative examples, and that it can be embodied in other
specific forms without departing from the essential attributes thereof. It is therefore
desired that the examples be considered in all respects as illustrative and not
restrictive, reference being made to the appended claims, rather than to the foregoing
examples, and all changes which come within the meaning and range of equivalency

of the claims are therefore intended to be embraced therein.



D and E are each independently CH3 or CH2 F; R5, RG6,

R9, and R10 are each i ndependently hydrogen or 18F;
wandsRiand R12 together form an oxo group. 1BCT/TISE005/004687

contrast agent of claim3 werein the contrast agent

Is selected froml3. The contrast agent of claim3 of

formula (I1), (), whereinmis O or 1; - a- |I' and b

WATQSQ@ERMIS represent a single or a double

bond; R27, R30, R31, R32, R33, and R34 are
i hdepehamthwofgmagmgé@wqqamwlm%ﬂl@gé ﬁomm}&@ agipjgjstering to a

optd o al | b
i 16 cg%ﬁagt;’la 2hd Jif véﬁe%ﬁg(r)%ﬁ% %H@g@:ﬂg aﬁag'cgﬁlgguﬁpselected
gﬁrf]@!rmn%gﬁelan gyﬁaabt B, F@iﬂld}thléh}j @@ﬁmfmddy femammrt, atdeguelintanalog,
[ i ng noi ety, -

b@m}‘ld elzgnqlgg,my ﬁfn[no%a@% ?ﬂt, @2 enepwgln e{nzlo%ladrganaﬁe}g%aqum
o] ' ty,
p#*foaﬁ@% A YoaRg thd bRl Wil haBBpd TRAMAENED €LY cent

is , wherein R35, R36, R37, R38, and R39 are

Lél?.e‘éﬁiﬁ? el F B dchPeH B ARG mPTRI R O hinfons for

| PRAED I diRUifd ¥naging, a paramagnetic species for use in MRI imaging, an

echogenic entity for use in ultrasound imaging, a fluorescent entity for use in

fluorescence imaging, or a light-active entity for use in optical imaging.

3. A contrast agent comprising an imaging moiety and a compound selected
from deguelin, pyridaben, pyridimifen, tebufenpyrad, fenazaquin a deguelin analog, a
pyridaben analog, a pyridimifen analog, a tebufenpyrad analog, and an fenazaquin

analog.

4. The contrast agent of claim 3 wherein the imaging moiety is a radioisotope
for nuclear medicine imaging, a paramagnetic species for use in MRI imaging, an
echogenic entity for use in ultrasound imaging, a fluorescent entity for use in

fluorescence imaging, or a light-active entity for use in optical imaging.

5. The contrast agent of claim 4 wherein the paramagnetic species for use in

MRI imaging is Gd*, re**, In**, or Mn®".

6. The contrast agent of claim 4 wherein the echogenic entity for use n

ultrasound imaging is a fluorocarbon encapsulated surfactant microsphere.

7. The contrast agent of claim 4 wherein the radioisotope for nuclear medicine

. Lo 1 1 6 67 68
imaging is ''C, PN, 18 1237 1257 Pmre, ST, Uy, ©Cuy, 4Cy, “Ga, or *°Ga.

8. The contrast agent of claim 3 wherein the imaging moiety is 18,



when present, P is hydrogen; or P and P together
forman oxo group; a provided that when is a double
woam#/079391i s absent; Q is halo or hal oal kyl; JPC$%/US2005/004687
selected from N(R27), S, O11C(O, C(=0)0, NHCH2CH2O, a
bond, and C(=0O N(R27), with each group bei ng drawn
wth its left end attached to Gand its right end
aé tacheg éo%a&teagsﬁrotf@rauﬁtgb&ﬁérémttﬁ@llnmgﬁﬁg R3iktpiRdRR2;
when present, K'is selected from hydrogen,
alkoxyalkyl al kyl oxy, aryl, Cl1-C6 al kyl optionally
stl ut ed, wi | heteroaryl, and an
g.ﬁ@h g??agﬁ%eﬁcgﬁgégﬁyﬂgfﬁagnselected from
hydrogen alkoxyalkyl al kyl oxy, aryd,RrRC1-C6 al kyl
optionally substituted with an |mﬂg|hg noi e}y,
heteroaryl, and an imagi ng noi etrg; \M i 3 sel/ected from
hydr ogen, alkoxyalkyl aIkonxy,
[ d

heteroaryl, and an im L andM together

with the atomto whje forma

t hree- or four-rre nis O 1,
2, or 3; R21 R26 are
|ndependentl§ 6 al kyl
optional ly subst Rety and an

et f om a bond, carbon,
at wheétl' Y i sRA bond, K and L
are absent anid el ect & fromaryl and heteroaryl
and provi ded [t hat en Y is oxygen, Kand L are absent
andM i s sel ect ed f/wm hydr ogen,

i magi ng noi ety;
and oxygen; prgxvi

@),

wherein

each A is independently selected from O, CHR', S, and NR';

B is selected from hydrogen, C;-Cg alkyl optionally substituted with an
imaging moiety, and an imaging moiety;

C is selected from hydrogen, C;-Cs alkyl optionally substituted with an
imaging moiety, an imaging moiety, and a bond to B;

D is selected from hydrogen, C;-Cs alkyl optionally substituted with an
imaging moiety, and an imaging moiety;

E is selected from hydrogen, C;-Cs alkyl optionally substituted with an
imaging moiety, and an imaging moiety; or

E and D, together with the carbon atom to which they are attached, form a
double bond; or

E and D, together with the carbon atom to which they are attached, form a

cyclopropyl ring;

@  is a single or a double bond,;
R, R? R, R*, R’ R R, and RM, are each independently selected from
hydrogen, C;-Cs alkyl optionally substituted with an imaging moiety, and an imaging



al koxyal kyl, aryl, Cl1-C6 al kyl optionally substituted

Wi th an imging noiety, and heteroaryl; provided that
wanods@asvione i magi ng noi ety i s present in forROTAS2005/004687

(I'l). 14. The contrast agen20 of claim 13, wherein R29

Is C1-C6 al kyl wherein the C1-C6 alkyl is rt-butyl.

15. The contrast agent of claim 13, wherein R28 is

Ghofdiy;al kyl wherein the C1-C6 alkyl is methyl. 16. The

wher ei R 00 RS areRgtraapisHtY f?r"“'ﬁé%(o%?i’@—cs aly!
v %Wm%ﬂ%@?{é’h STy D ey

|hﬁ>1erty,ght end attached to the carbon substituted wth

R21 and R22; whe £ d
hyd r 23&4151611 Bmé%‘ﬁylg %ﬁeﬁﬁn eBS‘aﬂ ﬁy §‘$1 &@L : or?mdﬁg,gen Ci-Ce
L OO dn¥11 k\ﬁ%ﬁhﬁé@f R Wh thadfls idRGy, H1oTRY@loXy, and an imaging

he roaryl,” and an i magi ng noi ety; when present, L is
seloegty et from hydr ogen al koxyal kyl, al kyl oxy, aryl,

Cl-C6 als substi tuted vvlth an i magi ng
noi etyiﬁ ﬁﬁ‘%&'g%ﬁﬁ et 5%106% ORGP noiety; Mis

sel ect R@aﬁcﬂRﬁM@éﬂfepﬂﬁﬁm arfbo0tad;ky! . al kyl oxy, aryl,
Cl- C6 al kyl optlonally sub,stltuted W|th an i magi ng

moi et y R ieOand & ys a beibtodk; | magi ng noi ety; or L andM
together with the—atomto which they are attached,
fgfdvl@edtthﬁteoﬂlenor af ou amBblebefd, @rdd®Paké sbsentng; Qi s

hal o orlpaloa
18 hydrogen or hydroxy;
R' is selected from hydrogen, C;-Cs alkyl optionally substituted with an
imaging moiety, and an imaging moiety; or
! and R" together form an oxo group or =CHR';

with the proviso that at least one imaging moiety is present in formula ().

11.  The contrast agent of claim 10, wherein
Ais O;
B and C are each independently CHj; or CH,'®F;
D and E are each independently CHj or CH,'"®F;
R’ R® R’ and R' are each independently hydrogen or 1%E; and

R!! and R' together form an oxo group.

12.  The contrast agent of claim 3 wherein the contrast agent is selected from



nis O 1, 2, or 3; R21, R22, R23, R24, R25, R26, and

R27 are independently sel ected from hydrogen, Cl-C6
walboslo7eaot i onal |y substituted with an i magi ng ROTAISY005/004687

and an imagi ng noiety; R2912ks Cl1-C6 al kyl optionally

substituted with an imaging noiety; and Y is sel ected

froma bond, carbon, and oxygen; provided that when Y

is a bond, Kan#& L are absent andMis|;selected from

aryl and hetero..ll and provjded 1 flhen Y is
oxygen, Kusand arie~ absent _aqdM cbected fronu
hydr oger,~<af+ kyl , ar | kyl opti 78
subst i b an 1 magi and heterg

pr ovi | east on noi ety i 9

in §o 17. i e ontrast agent o

mheteiu Jis O and,R29 is ©1-C6 al kyl’ mherblnothe s
Cl- Co6 a?kyl is tert-butyl. 18. The contrast agent of
claim3 wherein the contrast agent is selected from

19. The contrast agent of clai mg formula (1V):
(1V), mhereln is sel ected,fronN(RR7),

C(= a bond RI( R27)

group with it attached9to
its sached to fon subst i

R21 2 mhen preser sel ected fr

hy@r ogéen, alkoxyalkyl ?al yloxy, aryl, CleCh Iky?
optlonally substltuted wi Pk an i magi ng nolety
heteroaryl, and an inmaging noiety; L is selected from
hydr ogen, alkoxyal A al kyl oxy, aryl, al kyl
optlonally S

~ ,and |

13.

wherein



Mis selected from hydrogen, al koxyal kyl, al kyl oxy,

aryl, Cl-C6 al kyl optionally substituted with an
wOnregiogsomoi ety, heteroaryl, and an i magi ng NOPETAS2ME/004687
L and Mo together with thelZ2omto which they are
attached, forma three- orfour-nmenbered carbocyclic

ring; Qis halo or haloalkyl; nis O 1, 2, or 3; R21,
R22, R23, R24, R25, R26, R27 R28, 5, R36, R37, R38,

and R39 are independently selected |from hydrogen,

Cl-C6 al kyl optifong®ly substitutedswith an imaging

noi ety, anqﬁan i nEgi ngr noi ety; ahd Y i's selected from

a bond, car : xygen_,,provided fhat when Y is a
bond, K and L hre absent a j
and het er oar yLnLg ovi ded t en’Y is oxygen, K
and L are a¥Sent : f r om hydr ogen,

al koxyal kyl , ar ; ‘
with an imagi ng Lty, and heteroaryl; provided that
at | eagtisone i magi'ng noi@ty is pRésent in fornula

(FV). 20. The contrast agent of claim19, wherein J is
C(=0) NMFreiind R28 is Cl-C6 al kyl wherein the Cl-C6

al kyl is methylgoZk. The contrast agent of claim3
wherein the contrasft%uagent is selected from22. The
contrast ager._ clmim3 of fornmula (V) (V),. wherei

i s sel ected _fTo%E?\l(ﬁ7)3‘?°h3¥ldmen@%@bi)r?l’r€i@®? Gl,n\gﬂ? ora dbuble
N CH2O, a bond, and C(=O N(R27); K is selected from
hydr dgen, al koxyal kyl, al kyl oxy, aryl, Cl-C6 al kyl
optional ly wbﬂ39,m}¥,dﬁ2m¥mrﬂﬁ3f‘ aeegndgpendingtyyselected from

h (Ieltyaro(g)griy(lll'-C? ﬂﬂylaor;])tilogﬁ%} srlll%strirt%{eﬁtvyi’.th an imaging moiety, and an imaging

moiety;

when present, R? is selected from hydrogen and C;-Cg alkyl

optionally substituted with an imaging moiety, provided that when === is a double
bond, R is absent;

when present, R is C;-Cs alkyl optionally substituted with an

imaging moiety, provided that when ==== is a double bond, R? is absent;

R36 R37

R35
g R38
. . 39
Pis ¥ wherein R¥, R¥ R* R*® and R* are

independently selected from hydrogen, C;-Cs alkyl optionally substituted with an
imaging moiety, and an imaging moiety;
when present, P’ is hydrogen; or

P and P’ together form an oxo group;

provided that when === 5 a double bond, P’ is absent;
Q is halo or haloalkyl;
T is selected from N(R?"), S, O, C(=0), C(=0)0, NHCH,CH,O, a bond, and
C(=O)N(R27), with each group being drawn with its left end attached to G and its
right end attached to the carbon substituted with R* and R*;



when present, L is selected from hydrogen,

al koxyal kyl, al kyl oxy, aryl, Cl1-C6 al kyl optionally
weurbwsto7ea9t ed with an i magi ng noi ety, heteroar yPCTAIS2008/004687

i magi ng noi ety; when present3 Mis selected from

hydr ogen, al koxyal kyl, al kyl oxy, aryl, Cl- C6 al kyl

optionally substituted with an i mging noiety,

het er o@hyh pred@il, Bis sdi@kd BoDiyeitogen, eikdxyame, Mkyloxy, aryl, C1-Cs
g’liether W|th the atomto which they are attached,

1 eptionelby subskitutes withrenireagiog watehh hptaroaryl pagan maging

U %ge i ndependently sel ected from hydrogen, al koxy,
{fal kyl, Cl- C6 alkyl optionally substituted with
an i magﬂh@@pfﬁsérﬁly,ls $eddcted feord haudroigem gikugyailikiyk tilkylaxy, dryl, Ci-Cs
together wth the carhon ato to whjch.the

aﬁléi}’h‘?ﬁth)élﬁ]éﬂ susgigdavith g Imaging ol B SR b ABHAR EagiRe
%&?omatlc ring containing zero to two heterotons

ect’ed from oxygen, nitrogen, and sul fur; wherein
sai d r My sekectedtffambldpgeny bﬁcpxyalksddalkylohymrel Cu 1Kz, allor
three ubstltue t s i ndependent.l cted fromC "
ORGP DR E I TP G BRERg moiety; or

and any] ﬂﬁ%%g@ﬂﬁbﬁkiﬂl tHy dt@m@o which4he fﬁre Jitacied, fd2dh.a three- or-
R22, RZ23, R4, 6, and are

i rﬁmiﬁﬂmmbamdyarbmecel@gf rom hydr ogen, Cl1-C6 al kyl
opti onal, l?ﬁ f#yst tuted with an i nmagi ng noiety, and an
i magi ngrdret is selected froma bond, carbon, and

oxygenR2PIRGY IRFE RY P, skAeRF® Yrel ifdepehduitly sKlcated flonahwdrogen, C;-
absent andM’is selected from ar yl and heteroary|; and
piCowileré eptionaily whestitvted with ey deasing mpiety anghan 1g1gRigmotety; and

andM i %q 1%)6/5 ﬁ‘c‘{e? ol ? ﬁbﬁ? %\%?ﬁ?&&l{l?&&%éy #&)ﬂied BEAvhen Y is a

Cl-C6 a iona an 1 magi ng
Mpofd, YK addll are absent and M is selected from aryl and heteroaryl; and provided

that when Y is oxygen, K and L are absent and M is selected from hydrogen,
alkoxyalkyl, aryl, C;-Cs alkyl optionally substituted with an imaging moiety, and
heteroaryl;

provided that at least one imaging moiety is present in formula (II).

14. The contrast agent of claim 13, wherein R% is C1-Cg alkyl wherein the C;-Cs
alkyl is tert-butyl.

15. The contrast agent of claim 13, wherein R*is C1-Cs alkyl wherein the C;-Cs
alkyl is methyl.

16.  The contrast agent of claim 3 of formula (III)



heteroaryl; provided at | east one inmaging noiety is

present in forrmula (V). 23. The contrast agent of
woleisrreR1wherein J is O 24. The contrast ageRCTWR2005/004687

claim?22 of formula (VI) (¥4, wherein R23, R24, R25,

R26, andR 34 are independently sel ected from hydrogen,

Cl-C6 al kyl optionally substituted with an i mging

noi ety, and an i magiong noi ety; provided that at |east

one imagi ng noiety ils present in formula (VI). 25. The

contrast agentRef L' 3 /el n t he contrast agent

i s sel ected frormT1d R

N

R27

(11D,

wherein:

J is selected from N(R?), S, O, C(=0), C(=0)0, NHCH,CH,0, a bond, or
C(=0)N(R>"), with each group being drawn with its left end attached to G and its
right end attached to the carbon substituted with R* and R%;

when present, K is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C;-Cg
alkyl optionally substituted with an imaging moiety, heteroaryl, and an imaging
moiety;

when present, L is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C1-Cs
alkyl optionally substituted with an imaging moiety, heteroaryl, and an imaging
moiety;

M is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C;-Cs alkyl
optionally substituted with an imaging moiety, heteroaryl, and an imaging moiety; or

L and M, together with the atom to which they are attached, form a three- or
four-membered carbocyclic ring;

Q is halo or haloalkyl;

nis 0, 1, 2, or 3;

R?, R, RB, RY, R® R*, and R? are independently selected from hydrogen,
C1-Cs alkyl optionally substituted with an imaging moiety, and an imaging moiety;

R” is C;-Cg alkyl optionally substituted with an imaging moiety; and

Y is selected from a bond, carbon, and oxygen; provided that when Y is a
bond, K and L are absent and M is selected from aryl and heteroaryl; and provided
that when Y is oxygen, K and L are absent and M is selected from hydrogen,
alkoxyalkyl, aryl, C;-Cs alkyl optionally substituted with an imaging moiety, and

heteroaryl,
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provided that at least one imaging moiety is present in formula (III).

17. The contrast agent of claim 16, wherein J is O and R* is C;-Cg alkyl wherein
the C1-Cs alkyl is tert-butyl.

The contrast agent of claim 3 wherein the contrast agent is selected from

Xﬁm 0 O Xﬁﬂ@b

19.  The contrast agent of claim 3 of formula (IV):

,and

R37

R3G

V),

wherein:

J is selected from N(R?), S, O, C(=0), C(=0)0, NHCH,CH,O, a bond, and
C(=0)N(R*"), with each group being drawn with its left end attached to G and its
right end attached to the carbon substituted with R* and R%;

when present, K is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C;-Cs
alkyl optionally substituted with an imaging moiety, heteroaryl, and an imaging
moiety;

L is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C;-Cs alkyl
optionally substituted with an imaging moiety, heteroaryl, and an imaging moiety;

M is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C;-Cs alkyl
optionally substituted with an imaging moiety, heteroaryl, and an imaging moiety; or

L and M, together with the atom to which they are attached, form a three- or
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four-membered carbocyclic ring;

Q is halo or haloalkyl;

nis0, 1,2, or 3;

R?, RZ R% R™ R®,R®, R¥ R?, R¥ R¥ R, R®, and RY are
independently selected from hydrogen, C;-Cg alkyl optionally substituted with an
imaging moiety, and an imaging moiety; and

Y is selected from a bond, carbon, and oxygen, provided that when Y is a
bond, K and L are absent and M is selected from aryl and heteroaryl; and provided
that when Y is oxygen, K and L are absent and M is selected from hydrogen,
alkoxyalkyl, aryl, C;-Cs alkyl optionally substituted with an imaging moiety, and
heteroaryl,

provided that at least one imaging moiety is present in formula (IV).

20.  The contrast agent of claim 19, wherein J is C(=0)N(H), and R?® is C;-Cs
alkyl wherein the C;-Cs alkyl is methyl.

21.  The contrast agent of claim 3 wherein the contrast agent is selected from
18F 18F
Cl
“ / “ Nl
N N H W N
Y N N
N / /
¢ 0 ° ,
[o} > »
18
Cl
ci 185 y e
74 | / N\ l H S [
N\ “ 18 N\ l “ N \
N / 16
/ /
(o] H (o] 5

4
0 VQX W Ol &( VO/;
N
/ O ,and 7/
(o]

22. The contrast agent of claim 3 of formula (V)
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V),

wherein

J is selected from N(R*"), S, O, C(=0), C(=0)0, NHCH,CH,0, a bond, and
CEONR™);

K is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C;-Cg alkyl
optionally substituted with an imaging moiety, heteroaryl, and an imaging moiety;

when present, L is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, C;-Cs
alkyl optionally substituted with an imaging moiety, heteroaryl, and an imaging
moiety;

when present, M is selected from hydrogen, alkoxyalkyl, alkyloxy, aryl, Ci-
Cs alkyl optionally substituted with an imaging moiety, heteroaryl, and an imaging
moiety; or

L and M, together with the atom to which they are attached, form a three- or
four-membered carbocyclic ring;

T and U are independently selected from hydrogen, alkoxy, alkoxyalkyl, C;-
Cs alkyl optionally substituted with an imaging moiety, halo, and an imaging moiety;
or

T and U, together with the carbon atoms to which they are attached, form a
five- to six-membered aromatic or non-aromatic ring containing zero to two
heterotoms selected from oxygen, nitrogen, and sulfur; wherein said ring is optionally
substituted with one, two, or three substituents independently selected from C;-Cg
alkyl optionally substituted with an imaging moiety and an imaging moiety;

nis0, 1, 2, or 3; and

R* R?? R®,R¥ R®,R®,R¥ and R* are independently selected from
hydrogen, C;-Cs alkyl optionally substituted with an imaging moiety, and an imaging
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moiety;

Y is selected from a bond, carbon, and oxygen, provided that when Y is a

bond, K and L are absent and M is selected from aryl and heteroaryl; and provided

that when Y is oxygen, K and L are absent and M is selected from hydrogen,

alkoxyalkyl, aryl, C;-Cs alkyl optionally substituted with an imaging moiety, and

heteroaryl,

provided at least one imaging moiety is present in formula (V).

23.  The contrast agent of claim 22 wherein J is O.
24, The contrast agent of claim 22 of formula (VI)
R34
N)\ |N R23
R24
NN 0
O K
\ R26
R25 M L
(VD,
wherein

R% R* R®,R*, and R* are independently selected from hydrogen, C;-Cs

alkyl optionally substituted with an imaging moiety, and an imaging moiety;

25.

provided that at least one imaging moiety is present in formula (VI).

The contrast agent of claim 3 wherein the contrast agent is selected from
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