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However, some of these catalysts are expensive and often not available in bulk
quantities. Further, palladium on carbon supports, including activated carbon, can be‘
difficult to use since the reaction mixtures tend to turn black, thereby obscuring any
25  reaction changes that can occur during the reaction. It is also difficult to remove the
carbon support from the equipment utilized to perform the reaction.

What is needed in the art are alternative homogenous catalysts for coupling

carbon-containing compounds that can be easily removed from the reaction mixture.
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20 Other aspects and advantages of the present invention are described further in

the following detailed description of the preferred embodiments thereof.

DETAILED DESCRIPTION OF THE INVENTION
The present invention provides methods for coupling carbon-containing
25  compounds using transition metals on solid supports including carbonates or sulfates.
Desirably, the sulfates or carbonates are salts of Group II metals, i.e., the alkaline
earth metals, and the transition metals include palladium and nickel metal, among
others. In one embodiment, the present invention provides methods of coupling aryl
compounds, however other carbon-containing compounds can be coupled according

30  to the present invention as described in further detail below.



to the present invention as described in further
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In another embodiment, the carbon-containing compounds joined according to
25 the f)resent invention can already contain carbon-atoms that are sufficiently reactive
as to permit coupling according to the present invention, thereby eliminating the
requirement for the carbon-containing compound to have a leaving group attached
thereto. Typically, one carbon-containing compound has a reactive carbon-atom that
is coupled with another carbon-containing compound that contains a carbon-atom
30 having a leaving group attached thereto. The leaving group of one carbon-containing
compound and the reactive carbon-atom on the other carbon-containing compound

thereby permits coupling of the two carbon-containing compounds. For example,
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The term “alkyl” is used herein to refer to both straight- and branched-chain

saturated aliphatic hydrocarbon groups having 1 to about 10 carbon atoms, and

25  desirably about 1 to about 8 carbon atoms. The term “alkenyl” is used herein to refer
to both straight- and branched-chain alky! groups having one or more carbon-carbon
double bonds and containing about 2 to about 10 carbon atoms. Desirably, the term
alkenyl refers to an alkyl group having 1 or 2 carbon-carbon double bonds and having
2 to about 6 carbon atoms. The term “alkynyl” group is used herein to refer to both

30 straight- and branched-chain alkyl groups having one or more carbon-carbon triple

bonds and having 2 to about 8 carbon atoms. Desirably, the term alkynyl refers to an
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group is substituted with 1 to about 4 substituents.

The term “heterocyclic” as used herein refers to a stable 4- to 20 (e.g., 7)-

25  membered monocyclic or multicyclic (e.g., bi- or tri- cyclic) heterocyclic ring which
is saturated, partially unsaturated, or wholly unsaturated. The heterocyclic ring has
carbon atoms and one or more heteroatoms including nitrogen, oxygen, and sulfur
atoms. Preferably, the heterocyclic ring has 1 to about 4 heteroatoms in the backbone
of the ring. When the heterocyclic ring contains nitrogen or sulfur atoms in the

30  backbone of the ring, the nitrogen or sulfur atoms can be oxidized. The term
“heterocyclic” also refers to multicyclic rings, e.g., 2, 3, or 4 rings, in which a

heterocyclic ring or rings is fused to an aryl ring. The heterocyclic ring can be
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25  Preferably, a substituted heterocychc group is substituted with 1 to about 4
substituents,

The term “alkoxy” as used herein refers to the O(alkyl) group, where the point
of attachment is through the oxygen-atom and the alkyl group is optionally
substituted.

30 The term “aryloxy” as used herein refers to the O(aryl) group, where the point

of attachment is through the oxygen-atom and the aryl group is optionally substituted.
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The term “lactone refers to a ring (e.g., of 5-15 ring atoms) having an ester
moiety in the backbone of the ring. The lactone ring can be optionally substituted
with any substituent that forms a stable bond to the ring. The oxygen atom of the
ester group can be replaced with a sulfur atom, selenium atom, or tellurium atom
25 thereby forming a “thiolactone”, i.e., -C(O)S- group, “selenolactone”, i.e., -C(O)Se-
group, or “tellurolactone”, i.e.
-C(O)Te- group.
The term “ligand” as used herein refers to a substituent that is bound to a

transition metal.
30



The term "am noal kyl" as used herein refers to both
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t he Jals) C
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at t ached e
car bonc oﬁ%ﬂcﬁ%ﬁo&&o@%&@%&’ﬂ ﬁ%gﬂ“@ g\ﬁcb::\éi‘ %gﬁ(g% mltatilchn g aryl
r eabalslewi¢hastan@ryd brohmahe— atybborodic Bché, drylrtstialoborate salt such as an

2far Qr%ﬂﬁﬁt?cgggérgtle rsL%t, %Py 1NC H’glde aryl diazonium salt, aryl tosylate, aryl

mesylate, aryl cuprate, aryl magnesium complex, or aryl triflate. The carbon-
containing vinyl compound can be any vinyl compound that contains a hydrogen atom
and can include, without limitation, styrene. The carbon-containing alkynyl
compound can be any alkynyl compound that éontains a hydrogen atom and can

25  include, without limitation, acetylene.

The carbon-containing compounds are coupled together at carbon-atoms
having leaving groups bound thereto. The leaving groups of the carbon-containing
compounds can be the same or can differ. Typically, the leaving group of one carbon-
containing compound differs from the leaving group of the second carbon-containing

30 compound. A variety of leaving groups can be attached to the carbon-containing
compounds and include those previously recited. However, the use of the particular

leaving group(s) is not a limitation on the present invention.



A variety of carbon-containing conpounds can be
coupl ed using the nethod of the present invention and
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Typivoak ktyem tde. al kal i ne earth metal salts include,

w t hout mtation, | ci,um carbonate or sulfate (CaCU
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ligands and is bound to the solid support as the zero-valent metal.

The reducing power of the catalyst can be optionally weakened depending on
25  the ease of the coupling to be performed. A number of agents can be used to decrease
the reducing power of the catalyst and include lead (Pb) metal and. quinoline, among
. others. Several weakened catalysts are known in the art or can be prepared by one
skilled in the art, and include the Lindlar catalyst, i.e., Pd on BaCOj5 that has been
treated with Pb and quinoline to weaken the Pd/BaCOj catalyst.
30 The carbon-containing compounds of the present invention are typically
coupled in a solvent. Any solvent that permits coupling of the carbon-containing

compounds can be utilized. Desirably, the solvent dissolves the carbon-containing



BaSCU), or strontium carbonate or sulfate (SrCCb or
SrSCU). The transition netals are bound to the
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28, BE"HF‘ HE2HEN i ng point of the solvent. The sol vent
can be dghydstaleBdtRlcomBited SotiRinntY\EHn®e headtyPioGR bofling fdnt of

sol vent includes an
the solvent. The components are typically heated to a temperature that does not

promote decomposition of the carbon-containing compounds or transition metal on
the solid support. Typically, the components are heated to the boiling point of the

25  alcohol or mixture of the alcohol. The components are heated for a period of time
sufficient to permit the carbon-containing compounds to couple. One of skill in the
art using known techniques would readily be able to monitor the progress of the
coupling reaction during heating and thereby determine the amount of time required
to perform the reaction.

30 The coupled product can then be isolated using techniques known to those
skilled in the art. In one embodiment, the coupled product is soluble in the solvent

mixture. Typically, the transition metal on the solid support, i.e., the catalyst, is



al cohol such as ethanol, nethanol, or isopropanol.
Preferably, the al cohol is ethanol and nore

w@e@seswl y, 190 proof ethanol. The anmount of BOT/US2U4/039015
utilized depends upon the scale of the reaction and
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The solid carbon-containing coupled product can also be optionally dried to

remove residual solvent. Typically, drying is performed under vacuums of less than
25  about 1 atm for a period of at least about 6 hours. Preferably, the drying is performed
for periods of about 6 hours to about 24 hours.

In one embodiment, the method includes coupling two optionally substituted
aryl compounds to form a compound whereby the aryl groups are directly bound
together. Typically, the leaving group bound to-a carbon-atom of the first carbon-

30  containing compound differs from the leaving group bound to a carbon-atom of the

second carbon-containing compound. Desirably, one aryl compound is an optionally
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compound having a leaving group attached thereto and an alkyne. Desirably, the

20  method includes coupling an optionally substituted aryl compound, such as an aryl
halide, and an alkynyl compound. Preferably, the aryl halide is an aryl bromide. The
product thereby provides a compound whereby the aryl group is directly attached to
the carbon-atom of the alkyne.

In still a further embodiment, the method includes coupling a lactone and a

25  carbon-containing compound having a leaving group attached thereto. Desirably, the

method includes coupling a lactone and an alkyl compound, such as an alkyl zinc



for periods of about 6 hours to about 24 hours. In one
enbodi nent, the nethod includes coupling two
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Pr ef%Fe&# 4p1d; fharyhhalie. afipt sglventgomprisink sy alprhohiandpalltiem or
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t he ri ngIsgthenpreferred embodiment, the present invention provides a method of
preparing bi-aryl compounds including combining an aryl boronic acid, an aryl halide,
palladium or nickel metal on a solid support comprising an alkaline earth metal salt,
and a solvent to form a mixture. The method can also include one or more steps
20 including heating the mixture; diluting the heated solution with a second solvent;
filtering the diluted solution; evaporating the first and second solvents from the

filtered solution to form a solid; washing the solid; or drying the washed solid.

OI.  Kits of the Invention
25 Kits for coupling carbon-containing compounds are also provided according to
the present invention. Specifically, the kits can contain a solid support of an alkaline
earth metal salt and palladium or nickel metal attached thereto and a solvent
comprising an alcohol.
The kits can optionally include other solvents that can be utilized to couple the
30  carbon-containing compounds and include ethers or water, including distilled or

deionized water.
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flrst solvent conprising an al cohol, and pall adi um or

ni c on a so por,t .conpr.i Si pg bari um

sul gft”@ r c q“&ﬁaﬁm%gjc%giygfén hedaematrgor ﬂg conbi ned

r eagedhlo-5f (@4t dmbihgl-1-beo- nemﬁmﬁrmMa%[d]ﬁyﬁm&ﬁta ng

t he iﬁlvent fromthe filtered product; and drying the
evapOPEA ™ f oduct . I n another preferred enbodi ment,

Johe pr es@BhctioRy-RelsUF AV rdRTedd @ BSHIRNp 211§ RBRE&vere each
bi -aryl conpounds i ncl udi ng conbln%n%$¥n aryl  boronic
G

aci ¢hargetl ¥pqAT 2 maTqeeR blanket. w4 H 3 browe- abengenitgile @2z, 1.94
SOl irghnSIY PIPE i BB Ok 11 nglﬁfﬂr@bﬁadehﬂﬁd]?ﬁﬁ]waazmag @broﬁﬁlatcrd (0.45

and a_solvent to forma mxture. hod can
i nclgd84 sreoly podersle (033 .17 mmol), ethanol SDA 3A 190 proof (6 mL), and

0.045 g (1 mol%) of the catalyst set forth in Table 1.

25 Table 1
Reaction Catalyst % Conversion to Product
1 5% reduced Pd on BaSQ, 85
5% unreduced Pd on BaSOq4 93
3 5% unreduced Pd on CaCQ; 95




i ncluding heating the mxture; diluting the heated

solution with a second solvent; filtering the diluted
w@odoanssry evaporating the first and second soP@UENBR04/039015

fromthe filtered solution to forma solid; washing

the solid; or drying the washegs solid. Il1l. Kits of

the Invention Kits for coupling carbon-contai ning

conmpounds are al so provided according to the present

i nvent i oithe Sppeisiong wkieyigorduslylstitred a:rwrheetomtcaSOrPCaox&niiglrﬂ. After

su 0 sal t d 1l adi um
or p@g e &qtﬁ?HP (%%Itn%gﬁheaﬁ ﬂ]er e %6(masr¥v T ana S%ﬁ)faingﬁ‘per%mame
c onpigusli chepnaatogadpbp IBPLC)The kits can optl onal l'y include

g I R o, S

Bat entalystuak atiou Q3%Io$gtehﬂeﬁﬂ)r e lﬁﬁddﬁéﬁdzl’ﬁd:a\\é@ts@r Ianhﬁ; éxaﬁqﬁle

CougFsaoca Ao AG O gt s AR e SRR Briceh i S dimethy

can ztmotnealhqamtza{-neﬂza[ay[n BIxa LRS- Jﬁ}bénﬂbﬁftﬁl@r ning the
coupl i ng tlo Al'sp provided, in a ki

ot her sui 1@1061 {’eacftgm 3dvya§ M{B‘e@ddﬁlr@q&g Cehtc?@ filter, filtered

dec ambagh Mér@ﬁsd@ﬂ%ﬁlg@ﬁlt& NSvap@RRl toCcAdBty %ﬂlhlﬁeh%/l@irlsopropanol
contai ners, and sanpl e preparator cups. One of skil

105 tfikteredy WasélﬁbeHh eRtEpAob apth Jrigdipsie 0&18 3% mlql)rpfﬁ h:éﬂoro 5-
f { o
i N Qf MRl QR 1306k < LARGHERL S BEEBRAAo %Pmb%mnhng

met hod of the present "invention _ _
exanpl es are provided to |Ilustrate the invention and

d t ed in the art

VVIO| :ﬂtd%lgiree@m% rlﬁ&p&gloywou Qg%}a ﬁ%{ (Lrtleagent s and
condte¢hlaasd-(ddelivethyl-Zrexb-1,4- dll}tydrq‘ -2 -benvofitj[ 16X axmpines,

ﬁod arin)llﬁgrﬁ%h %Uﬁ]?ggg%n 'Ea%%néﬁh es r%uﬁglt%s meant to be

enc asse iTIt an scope of the invention.
EXAMPL ES4deamptIhg1 loxo-Cé{M&adrcsm-betﬁzo@[laﬂ]M&fzﬁl— 6-Borbhi€ acid (0.45

o i P B Sap hed pi -bromgrs-sploRhg ARyl (342 Behbpap) i
[1, 3]ookalSDA BA 190 bfmeﬂimhﬁ predehes JRaadd dsh (B2 €9sEl rﬁm@l@ afd 5%

aral | el nt hesi zer wer
g/gf: deorn B-I;l O?gn? %)Pd a%?) I;t)o produce 3-c%¥oro 5-(4,4-dimethyl- 2 -0xo0-1,4-

20  dihydro-2H-benzo[d][1,3]oxazin-6-yl)benzonitrile in good yields with good purity.

When the same reaction was performed using tetrahydrofuran (THF) in place
of the alcohol, 3-chloro-5-(4,4-dimethyl-2-oxo-1,4-dihydro-2H-benzo[d][1,3]oxazin-
6-ylbenzonitrile was produced, but was contaminated with starting materials when
5% Pd on BaSO4 was utilized as the catalyst. When 5% Pd on CaCQj; was utilized as

25 the catalyst, only trace amounts of 3-chloro-5-(4,4-dimethyl-2-oxo-1,4-dihydro-2H-
benzo[d][1,3]oxazin-6-yl)benzonitrile were produced.

When the reaction was performed using THF and small amounts (3%) of
ethanol, higher conversions of about 40% (5% Pd on BaSO4) and 75% (5% Pd on
CaCOs) to 3-chloro-5-(4,4-dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-

30  yl)benzonitrile were observed.



charged, under a nitrogen bl anket, wth
3- brono-5-chl orobenzonitrile (0.42 g, 1.94 mmol),

Wd 2005051864 hyl - 2- oxo- | , 4- di hydr o- 2H benzo[ d] [ | , B{DK820041039015
6- boronic acid (0.45 g, 2.04 mmol), soda ash (0.23 g,
2.17 mmol ), ethanol SDA 190 prgof (6 nL), and 0.045 ¢
(1 nol% of the catalyst set forth in Table 1. Table 1
Reaction Catal yst % Conversion to Product 1 5% reduced
Pd @naiBplSO -&onPabsdnini Selvente th tRelPrparBaBO3ThBrd%e(4,4- dlmethyl-

i T e b e A e

Wi th THF4 @;zﬁnahyl 2-totvel mdﬁhyaﬂmmbnzb[d@m]mm-ﬁambmz a€ld (0.45

by hi er nce,ligui.d chro r aph
ot B P PR T S e SRt e S £ LoD in
dbote B&Udef sédatisii @2305.,% d.17dn6al) Addhé 5%'1’@/@&@&4?5’[ #3&_dWent to

f h Pd | |
S amprbee TR AP @&E%@ﬁ%@@ el plestein-c-

CONVHh&zeMtrl1®inIo6dkRIB nRd Hki
2- oyg |, 4- dlhygm gﬁ-benzg J?[I é]oxa2|n 6-yl ) benzonit
rile. The sol uti on fron1react|on 3 was then filtered

through a Celite(r) filter, fijjtered through an
Acrodisc(r) syringe filter, evaporated to a slurry,

t hilnned5%i RHCiCastlyspanol . fi| Selvent, wasHe Gntviarsion to Product

i sodPegpsac/Pd/GREIVGISEW { 0 gi veetBa®8 g (63% yi el d)97of

3-¢hl or o- 5- ethanol SDA 3A 92

(4,[4-di net hyl - 2- oxo-1, 41 di hydemegidebenzad[ d] [ |, 3] ®gazi n

-6-yl )benzonitrile. Exappl e adueou20HPari son of Soladents

1ion the Preparation of
3-chl oro-5-(4, 4-di net hyl - 2- oxo-1, 4-di hydr o- 2H benzo[ d]
[1, 3] oxaFhsingentgn a}S@éxﬂr&%éﬁlmt P thesgapEonSa e Tt Hethanchs

or %H dritleS Sere roduced Wlthout wishing to be bound by theory, the inventor h
4, 4- dlnethyl - 0X0- | hydrogak+benz y n%foxég?ﬁ? o

6- bayeathesizad that the nmsmgles wemmﬁmd)bwﬂeea éam@d mgthahol to the

3- br r 1.94 mol ) in
alcéﬁgﬁr%%ﬁygg?ﬁggﬁégg% f%hgﬁég%ﬁéggﬁae of soda ash

160.23 g, 2.17 mmol) and 5% Pd on BaSO or 5% Pd on CaCO

to pr Odu p%Bl‘fc!jilu?rgs]oand {ngfjué géci%‘c%géﬂ a[r€ n%o orateﬁ heTem llpynreference

di hydr o- onrer
goodiexging | Whilegh¢ mvegumd hpsibden described with reference to a particularly
preferred embodiment, it will be appreciated that modifications can be made without

departing from the spirit of the invention. Such modifications are intended to fall

20  within the scope of the appended claims.



When the sanme reaction was perfornmed using
tetrahydrofuran (THF) in place of the al cohol,

W@2@klos1869 5- (4, 4- di met hyl - 2- oxo- 1, 4- di hydr o- 2HOEDZE39015
[1,3]oxazin- 6-yl)benzonitrile was produced, but was
contam nated with starting materials when 5% Pd on
BaSO was utilized as the catal yst. Wen 5% Pd on CaCO
was utilized as the catal yst, only trace anounts of 3
- chI'§B8T5S (4, AMED A hy | - 2- oxo0- , 4- di hydr o- 2Hbenzo[

d] [, 3] oxazi n-6-yl)benzonitrile were produced. Wen
t he reacti on was perforned using THF and smal |l anounts

(3% of &t hanAImeth:b@f@Dummgvmbsmmmiﬁg admpmmdé)%n(pﬁ&’mg
5% ( 5%. Pd
3 c h grﬁfglgS@ % ﬁgp (gaab oﬁt% fuung co?né)oﬁ W1 &?1 fql)) & rsgc%qﬁ_c%]g)ﬁg 8?1&}T1n1ng

[ |, Spopazidninghe ydeselnemqﬁmi) mamddmnmaﬁeclmbmetw@da Bharmlblﬁrﬁ

3 Chclrg%pgs%g ztn ﬁ%ahgx]g vant ?ta saltt an?i (1V5 egoqven E:c?ng]pr%mg an alcohol.

2- 0x0- 1|, 4-di hydr o- 2H benzo[ d][I, 3] oxazi n-6-yl)benzonit
riIeUsigPd coal . . L »
4, 4- di me?hyl Egeo’%gﬂP acardinede slabml yeherdn eaiq firsgashepgontaining
6- boPbhdae hrdarg(ﬂ'xa‘ﬁae ghd idAdcdil Qhr)ooﬂ‘@cﬁxﬂ"ﬁﬁé @(gnrl‘!ﬁuh@ is an aryl
3- brono- 5-chl orobenzonitrile (0.42 g, 1.94 mo

t he BFR&Ae of soda ash (0. 23 g, 2.17 mml) and t he

5% Pd/ C catal yst in a solvent to pr oduce

3-chl or 0-5- (4, 4-di net hyl - 2- oxo- |, 4- di hydr o- 2H- benzo[ d]

[1, 3] oxa3i n- 6Thsnsthedhacsaiding tp elainh 1 gdhseriy said fest earebn containing

PU ich¥ipoud@Gs an'@l 1Bilide antfdlldGedond MRl

% Cocnve?5| o%al%%pl ro1 ?J%I% Degaséla S é’ 7@@%2&@%@&
et FaREPUZOmPHIRDE VIBDIAZBYP. 92 | sopr opanol 88 aqueous
THF 34 The inventor also noted that when the reactions

were run in nmet hanol, inpurities were produced.
W t hout i shi Hlee methbdadeondig tbylainh é,ow’lyzreiﬂ beid ﬁi‘a;\‘/embdml‘-contalning

has r oduced

t he Cg%lg&h giégaﬁ%’?ﬁanagp S?ldn%) ﬂfofll (iog{a% ‘f%‘i‘iﬂoﬂnq)ﬁtah
t he cemaoundregmprsiag & sinybgraugpr oduct . Al'l publications
cited in this specification are incorporated herein by
ref erence

5. The method according to claim 1, wherein said first carbon-containing

compound is an aryl halide and said second carbon-containing compound is a

compound comprising an alkynyl group.

6. The method according to claim 1, wherein said first carbon-containing
compound is a thiolactone and said second carbon-containing compound is an alkyl

zinc iodide.

7. The method according to claim 1, wherein said first carbon-containing

compound is a thioester and said second carbon-containing compound is an alkyl zinc
halide.



herein. Wiile the invention has been described wth
reference to a particularly preferred enbodi nent, it
wowdos/obseappr eci at ed that nodificati ons can beP@EHUS2004/039015
wi t hout departing fromthe spirit of the invention.
Such nodifications are intendgg to fall wthin the
scope of the appended clains. WHAT IS CLAIMED IS: . A
nmet hod of coupling carbon-contai ni ng conmpounds
conpri signg r aaakthdd@of dohpldgichibsh-comiibap compoaids téiaprising the
compound, with (ii) a second carbon-contai ni ng
coﬁﬁ%@ﬁﬁ, in the presence of (iii) palladiumor nicke
metal onpa solilide SHRRPHIoHe Y, s kAU halied KAl ddMenBllising
netal sal't, and EIV) a_sol vent conprising an al cohol.
2. dpredcaliel, hshipadledismdir migkelonasal &1 mhsalid SYRBYTEFemErsing briipmt
car %gm%gglahgkggmﬁagpound is an aryl halide and said
second carbon contal ni ng conpound is an aryl -boronic
aci d. 3.(iThe hpadingditt produwst o @y to claim 1, wherein said
first catr.lhon nt aj Ni und is an aryl halide and
sai d second g@@%d%@%gﬁgg%% 1g° conpound i s a conpound
conpri si(g a evapovydtingisaid polveht fidinehapvihotob@idpami ng t o
claim1, wherei.n said first. carbon-containi ng conpound
is an al® KR egﬁﬁmgégévéecond car bon- cont ai ni ng
conpound is a conpound conprising a vinyl group. 5.
The met hod according_to CJa%n11 wherej n sai.d first
car bon- cbnt aihMHHofd ShPERATES s HeoFIIPIGs SOMRESBE Y sai d

second car boReffRs a) &M 9l VoRTAROMNTWitS (iD af @RPBAIHE, in the presence
conprising an al kynyl group. 6. The nethod according

to ef @Drpaladiy er aickel suefad on p palid sURRBIHEMPHNE P plgline earth metal
conggygﬂiZ@agoﬁgﬁplactone and said second
on- cont'ai

car ai ning conmpound is an al kyl zinc iodide. 7.
The met hod according to claim1, wherein said first

car bon- Cﬁﬂt aifﬂe’}%tﬁo%%@ﬂ itos‘ang of Qliaf?l%slt-?'é %%e?éﬁi'ljl Qaid alkaline
second carbon-contal ni ng c%npo nd F's an al yl'."zi'nc
hal edth met&l sakisdrochladm sdtipl i ng car bon- cont ai ni ng

conpounds conprising the steps of:

11.  The method according to claim 10, wherein said calcium salt is

calcium sulfate or calcium carbonate.

12.  The method according to any of claims 1-7 or 9, wherein said alkaline

garth metal salt is a barium salt.

13.  The method according to claim 12, wherein said barium salt is barium

sulfate.

14.  The method according to any of claims 1-7 or 9, wherein said alkaline

earth metal salt is a strontium salt.

15.  The method according to claim 14, wherein said strontium salt is

strontium carbonate.



(i) mxing an aryl boronic acid, an aryl halide, a

first solvent conprising an al cohol, and pal |l adi um or
wo@kmekisaet al on a solid support conprising baPCT/IB2004/039015

sul fate or calciumcarbonate; (ii) heating the product

of (i); (iii) filtering the proguct of (ii); (iv)

evaporating said solvent fromthe product of (iii);

and (v) drying the product of (iv). 9. A nmethod of

pr epar i nd6bi - dhy methodpouniig to enpel ddimg 1-I5ewhdrbingaifl isglvent is

an b G (ii) an aryl halide, in the

pr e?e%%%l o gt ﬁo‘i f} &%F‘ipa :]um or nickel netal on a solid

support corrprl SI ng an al kal | ne earth netal salt, and

Clal me 177 or Tbe HRey ARG B CR L IR Tk SRD s cthanol

salt is a calciumsalt. . The nethod according to
cl ai m 10, ;wherein aldclc iums is_calcjumsulfa
or cal ci tf ca&ﬁ%’f’?ﬁ d acesr: mﬁﬁ% a%aflifﬁ)adméééarﬂh‘?ﬁ@ntsﬁdaﬂiﬁdmm

of Cdraicﬁalﬂete?h@fed&edy\her ein said al kaline earth netal
salt is a bariumsalt. 13. The nethod according to
claim 12, wherein said bariumsalt is bariumsulfate.

14. The met hodhame@bdhdderdidy 18Ry &ff cla‘;lln?'l 118, Whekeilsaid palladium
wherein said alkaline earth netal salt is a stront P

sal tor nigkel metd iswiredigedaccor ding to clai m 14, wherein
said strontiumsalt is strontium carbonate.16. The

nmet hod according to any of clains 1-15, wherein said
sol vent 28 et Ramwithodraqchuging to 2 off ciaims éﬂan‘aherelmmd Foleent

met rﬁ%e@g&gﬁﬁeﬁg,a{ein claim 16, wherein said alcohol is
et hanol . 18. The method according to any of clains
1-17, wherein said palladiumor nickel netal is
reduced. 21. The method according to any of claims 1-20, wherein said solvent

further comprises an ether.

22.  The method according to claim 21, wherein said ether is

tetrahydrofuran.

23. The method according to claim 9, further comprising heating said

mixture.

24, The method according to claim 23, further comprising:
diluting said heated solution with a second solvent;
filtering said diluted solution;

evaporating said first and second solvents from said filtered solution to

form a solid;
washing said solid; and

drying said washed solid.



The nethod according to any of clainms 1-17, wherein
sai d pall adi umor nickel netal is unreduced. 20. The
woreakosisezcor ding to any of clainms 1-19, wher ePOT/F82004/039015
sol vent further conprises water. . The nethod
~according to any of clainms 1-26, wherein said solvent
further conprises an ether. 22. The nethod accordi ng
to claim2 , wherein said ether is tetrahydrofuran
23. The &&t hod ldtttfomodpli@ ctadnomcailtamﬁ],g chunpoiels comprising (i) a solid

heat d
accouH YRk DR ek b i s SRR et el end )
sai @ shivattedmpdking moaicoliol.h a second sol vent; filtering

said diluted solution; evaporating said first and
second solvents fromsaid filtered solution to forma

sol i d; washi nGhelkit stcodingds claimt2 3] iheRth Hial ArbvaToeEining
solid. 25. A kit for coupl i ng carbon-cont ai ni ng

comSSURYLdR B3I &FES- (i) a solid support conprising
pal | adi um or nickel netal and an al kaline earth netal

salt; and (||£ a sol vent conprising an al cohol. 26.
The kit &écor dhsigt tesordingitorplom 23 prelbethereiaiseid alkaline earth metal

car RaPxGYAtiamRhiRg conpounds are aryl groups. 27. The
kit according to claim25 or 26, wherein said al kaline

earth netal salt is a bariun1sa|t 2 . The kit

accor di ng Lo ehat C%ZIle \r%:@@ B2 Whgreg%rai%ﬁ@! s%llt Es%arium

barlun1su fate or ari um car onéte
accoulditner hapiugl cathon@8® or 26, wherein said al kal i ne
earth netal salt is a calciumsalt.
29. The kit according to claim 25 or 26, wherein said alkaline earth metal

salt is a calcium salt.

30. The kit according to claim 29, wherein said calcium salt is calcium

sulfate or calcium carbonate.

31. The kit according to claim 25 or 26, wherein said alkaline earth metal

salt is a strontium salt.

32.  The kit according to claim 31, wherein said strontium salt is strontium
carbonate.
33.  The kit according to any of claims 25-32, wherein said palladium or

nickel metal is reduced.

34.  The kit according to any of claims 25-32, wherein said palladium or

nickel metal is unreduced.



30. The kit according to claim?29, wherein said
calciumsalt is calciumsulfate or cal cium carbonate.
WO 2006@5186¢ according to claim 25 or 26, wherei PCHEBZIIN/039015
al kaline earth netal salt is a strontiumsalt. 32. The
kit according to claim31, whexein said strontium salt
is strontium carbonate. 33. The kit according to any
of clains 25-32, wherein said palladiumor nicke
met al i s33 edutiedit adébrdiffi® aaiy of daRar3izagwheeianryidafcohol is
cl ai jrs §5-3 , Wherein said palladiumor nickel netal
i s tHehdethangl or HeproRaitl ccording to any of claims
25-34, wherein said al cohol is ethanol, nmethanol, or
i sopropanol . 36. The kit according to clajim 35,
wher ei n i d Bieddrerordiag g, whereintaid alephol dxitbangl ng
to any of clains 25-36, wherein said solvent further
conprises an ether. 38. The kit according to claim 37,
wher ei n ¥ai d Betkiaceosdingtoragy ¢Eslaims2ar36, whereiptsaidjgplyent further
accoiligs 4Pty Of claims 25-38, wherein said sol vent
further conprises water. 40. A product conprising (i)
a solid support conprising palladiumor nickel netal
and an al i r . Salt . Al .
conpris ?in% anﬁgllﬁ%ﬁ%ﬂ%g{%h&%ﬁgr W}é &grsélg §2rh§ P z%aggdr%ﬁnan'
si mul taneous or sequential use in coupling

car bonc Oé’g. al nf}{é%itcag&;%)lﬁg g)sa'ny of claims 25-38, wherein said solvent further

comprises water.

40. A product comprising (i) a solid support comprising palladium or
nickel metal and an alkaline earth metal salt; and (ii) a solvent comprising an alcohol
as a combined preparation for simultaneous or sequential use in coupling carbon-

containing compounds.



