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NEW! Buchwald Phosphine Ligands

for C-C, C-N, and C-O Bond Formation

Sigma-AIdrich is pleased to offer an array of
phosphines for C-C, C-N, and C-O bond formation.

he impact of cross-coupling methodologies to form

C-C bonds is paramount in organic synthesis.! Of
these, Suzuki-Miyaura coupling is among the most
powerful transformations available as it enjoys broad
scope and wide functional group tolerance.? To this
end, notable advances have been made in the
laboratories of Prof. Stephen Buchwald at MIT.
Sigma-Aldrich is proud to offer a series of Buchwald
Ligands successfully utilized in processes including
Suzuki-Miyaura coupling, amination, amidation,
enolate arylation, Sonogashira coupling and C-O bond
formation (Table 1) While each ligand has documented
utility, recent work has shown that application of
dimethoxy-substituted ligand 1, S-Phos, leads to a
Pd-catalyst system with unprecedented scope, reactivity,

and stability for Suzuki-Miyaura coupling processes.3
Selected examples shown in Table 2 illustrate the
success of this system with respect to aryl chloride
substrates, the generation of truly hindered biaryls,
and heteroaryl cross-couplings.

ecently, triisopropyl-substituted ligand 2, X-Phos,

has emerged with key applications to Pd-catalyzed
C-N bond formation.* Table 3 gives examples which
typify the expanded scope of this process utilizing
X-Phos. X-Phos has also been successfully applied to
Suzuki-Miyaura couplings with arene and vinyl
sulfonates® (Table 2), as well as Sonogashira coupling of
alkynes® (Table 4). 2-Di-t-butylphoshino-2’,4',6'-
triisopropyl ligand has been found to be a superior
ligand for Pd-catalyzed coupling of phenols with aryl
bromides and chlorides.”

Buchwald Phosphine Ligands (Table 1)

2-Dicyclohexylphosphino-2',6'-dimethoxybiphenyl (S-Phos)
63,807-2 19

Coe3s0,P Q 5
aw oo > :HO 25
®

e Highly universal ligand for Suzuki-Miyaura coupling; aryl chlorides,
hindered biaryls, generation of heterobiaryls.

e Utilized in synthesis of key intermediate enroute to catalytic asymmetric
total synthesis of quinine and quinidine."’

2-Dicyclohexylphosphino-2',4',6'-triisopropylbiphenyl, 97%

(X-Phos)
19
SACN
@

63,806-4

C33HagP

QED

e Increased scope of Pd-catalyzed amination and amidation via arene
sulfonates, aryl halides.

e Suzuki-Miyaura coupling of arene, vinyl sulfonates.®

e Enolate arylation.”

e Sonogashira coupling of alkynes.®

2-Dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl,
97% (DavePhos)

63,802-1 Q 19
Ca6H36NP CH . 59
@D o 259

N
o O

e Amination of aryl halides containing hydroxyl, amide, or enolizable
ketone groups.®

2-(Dicyclohexylphosphino)biphenyl, 97%
(Cyclohexyl JohnPhos)

63,809-9 Q 19
CogHzP O P 59
- oo 7

e Amination of aryl halides and triflates.®
e Amination of aryl halides containing hydroxyl, amide, or enolizable
ketone groups.®

2-(Di-tert-butylphosphino)biphenyl, 97% (JohnPhos)

63,843-9 1g
C20H27P O P>< 59
@ 259

e Amination of aryl halides and triflates.®

e Intramolecular C-O bond formation.'®

2-Di-tert-butylphosphino-2',4',6'-triisopropylbiphenyl, 97%
(tert-Butyl X-Phos)

63,808-0 1g
C29H45P O ?,%é 59
<D 259

e Superior ligand for Pd-catalyzed coupling of phenols with aryl chlorides
and bromides.”
¢ C-O bond formation; o-glycosylation using glycals.'?

TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
call 1-800-558-9160 (USA), or visit sigma-aldrich.com.




Table 2

Table 3

SIS
Q@ >

Ligand 1 = 63,807-2, S-Phos Ligand 2 = 63,806-4, X-Phos

Pd(OAc —
N N BOR: (OAdl H@_O
R _ + RT/ Ligand — \ IR

K3PO4 or K3PO4.H,0
X = halide, OTs solvent
Halide,OTs Boronic Acid Product Yield Ligand Conditions
HsCQ i-Pr. HsCO iPr,
1 mol % Pd
Cl  (HO)-B -Pr Q O iPr 99 1 100 °C, 20h
(HO). Fer toluene, KgPO4
H3CO i-Pr H3CO i-Pr
0.2 mol% Pd
CHs G CHg CHs 90°C, 12min;
s ’ 0.02 mol% Pd
97-98 1
Cl HOLE 100°C, 20h
(HO): toluene, KsPO4
CHa CHs
CHs CHs 2 mol % Pd
HO).B = . 2h
o (o N N, 97 1 THF,
p CHg K3POy-H,0
CHy CHs CH,
3 mol % Pd
OTs =N =N 80°C, 6h
(HORB—\ \ / %0 2 tBUOH
o o KgPO4H,0

al 0.1 mol % Pd
(/D/ HeC O 9% 1 100°C, 15h
N (HO),B

J toluene, KsPOy4
N CHy
H
(O o 0.1 mol % Pd
5C)2 100 °C, 20h
\©/ (HO)2B—n-Hex (HsC)N n-Hex 97 1 toluene,
K3PO4-H,0

Table 4

1% PdCl(MeCN), Q
3 mol % Ligand 2
Cs,C03, MeCN R/ P
ol M O
70-90 °C, 1.5-4h 79-95%
-95%

Ligand 2 = 63,806-4, X-Phos

OCH3;
——(CHo)sCHs
93%
= N — Cl
{
NC &
89% 85%

0.1 mol% Pd, 9h

Ligand 2 = 63,806-4, X-Phos

Pd(OAG), or Pda(dba)s

R + NHR'R"

-
<\ /?
>

Ligand
K>COg3, t-BuOH or toluene

X= Br,Cl,0SOAr 80-110°C, 11-24h

R
)

Halide NHRR" Product Yield  Catalyst
[N /©\ 99 Pda(dba):
3
A HN/©\OT AN O achN r\(j
Cl S
o
NH, H
o, O U
78 Pda(dba)
Br HoN COLEt (dba)s
0SO0,Ph H\/@
[I HoN” \[ j 88 Pd(OAc),
OCHs [ IOCHS
/©/0802Ph & ,Q 95 Pd(OAc),
- o /©/ o
#Bu H +Bu
Pdy(dba)s

/©/Br 2 ﬁNHZ /©/ \©)LNH2 88
+Bu +Bu

Ready to scale up? For competitive quotes on larger quantities or custom synthesis, contact
E Sigma-Aldrich Fine Chemicals at 1-800-336-9719 (USA), or visit www.sigma-aldrich.com/safc.
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Additional Phosphines from Sigma-Aldrich

igma-Aldrich offers an extended variety of phosphines utilized in as demonstrated the interchangeability of the corresponding
Si Aldrich off ded vari f phosphi ilized i has d d the i h bility of th di
C-C bond forming processes. Recent work reported by Prof. Gregory air-stable tetrafluoroborate salts with the parent phosphines in a
Fu and coworkers has expanded the utility of trialkylphosphines and broad spectrum of C-C coupling processes.'?
Tricyclohexylphosphine tert-Butyldiphenylphosphine, 97%
26,197-1 5g 59,168-8 + 19
‘_‘ g CqgHssP 259 CieHioP P 59
c c P C C
0 c O/ \O Tris(4-chlorophenyl)phosphine, 95%
) e Useful ligand for Suzuki-Miyaura coupling of simple alkyl chlorides'* an ,949- g
- y ful ligand f ki ling of simple alkyl chlorides' and | 24,949-1 ¢ 1
'g -g alkyl bromides possessing beta-hydrogens.'> CygHq,ClIsP 59
= Tricyclohexylphosphine tetrafluoroborate, 95% /@J’\@\
63,149-3 19 cl cl
CigH34BF4P - 59 e P e e 9
QP,H BF riphenylphosphine, 99%
© T8,440-9 25¢g
i i C18H15P 1009
Tri-tert-butylphosphine tetrafluoborate ©/P\© 5009
1kg
37:?_'94';2 P %j’?H BF 159 . .
127728504 /*\ ¢ 9 Cyclohexyldiphenylphosphine
51,074-2 19
e Air-stable, less odoriferous direct replacement for parent tri-t-butylphospine CigHa P 59
in a variety of C-C bond forming processes including Suzuki-Miyaura, P
Heck, Stille, and Sonagashira coupling.'? ©/ \©
Di-tert-butylmethyl phosphine tetrafluoroborate salt Tricyclohexylphosphine, 1M in tetrahydrofuran
64,377-7 ~ Available | 59,239-0 100mL
CgH19BF4P HsC—P—H BFf Soon! CigHasP
P
e Air-stable ligand for Suzuki-Miyaura coupling of Boronic acids with alkyl
bromides.'® Tricyclohexylphosphine, 20 wt. % solution in toluene
e Room temperature Hiyama cross-couplings of aryl silanes with alkyl
bromides and iodides."” ‘C‘5:E|16F')4 ;889
18M33 9
Di-tert-butylmethylphosphine O/”\O
64,262-9 Ny 59
CoHaiP z Tricyclohexylphosphine, 1M in toluene
59,228-5 100mL
Triisopropylphosphine, tech., 90% CigHasP
P
X 1 SA®
921
\r Y Diphenyl(o-tolyl)phosphine, 98%
tert-Butyldiisopropylphosphine, 97% g8'|7_|93|f ;9
19M17 CHs 9
63,934-6 19 k
CioHasP \r\i;/ 59 ©/ \©
Benzyldiphenylphosphine
Tri-tert-butylphosphine, 98% 18 7516 BOENVIpTISP .
, g
£ (5:7'E|95|;8 \4/ 159 CioHy7P
12M27 P 9 P
8 >f j< 109 ©/ \©
e= S Tri-tert-butylphosphine, tech., 90%
Ul: 33,695-5 ~ 19
- | O CypHpP P 5
&S > g
2.
£
<@ o TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
@ |- call 1-800-558-9160 (USA), or visit sigma-aldrich.com.




Tris(4-methoxyphenyl)phosphine, 95% (R)-(+)-2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl, 97%
0,
39,510-2 OCH; 19 (99% ee/HPLC)
Cp1Hz;05P 59 29,581-7 25mg
CagH3oP, OO PPhy 100mg
P PPh, 19
H300/©/ \©\OCH3 OO 59
Tri-o-tolylphosphine, 97 % (5)-(-)-2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl, 97 %
o)
28,782-2 g (99% ee/HPLC)
Cy1Hp P ©\ 109 29,582-5 25mg
CH, i CHy CaaH3,P5 OO PPhy 100rr119
PPh, g
e 59
Tri-m-tolylphosphine, 98% rac-2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl, 97%

PPh,

H30\©/ P\© l ! PPh,
CHs

Triphenylphosphine, polymer-supported

m——
g 2
Qe
58
- O
<z

28,784-9 CHa 5g 48,108-4 59
C21HZ1P ©/ C44H32P2 OO 259

— . o
Tri-p-tolylphosphine, 98% 36,645-5 @ 19
28,783-0 QHe 19 200-400 mesh O J@ 59
Cy1HyP 59 ~3 mmol/g b 25g
2% DVB @ 100g
P
AT,

. " . o
Tris(2,6-dimethoxyphenyl)phosphine, 98% 53,341-6 0 g
39,343-6 HoG, CHo 59 50-100 mesh O @ 59
Cy4H2706P HiC-Q OocHs 259 2-3 mmol P/g b

@P@ 2% DVB @

Jandalel™ Triphenylphosphine

[e)e}
feC O Poly(ethylene glycol)triphenylphosphine
1,2-Bis(di-tert-butylphosphinomethyl)benzene 53 264-9 19 ~
’ o~
63,192-2 1g © 59 m
C24Ha4P> >LF’J< 59 Opm /\4/ ©
0.
o -
P ’ \©\P/© :
T O °
0

Tris(2,4,6-trimethylphenyl)phosphine, 97%

29,1;08;0 CHy ;9 93094 @ 1g
27M33 Hoo P 9 100-200 mesh O @ 59
~1.6 mmol/g P

Triphenylphosphine, polymer supported

1

3 1% DVB

Service:

References: (1) Metal-Catalyzed Cross-Coupling Reactions; Diedrich, F, Stang, P. J., Eds.; Wiley-VCH: Weinhem, 1998. (2) Recent reviews:
(a) Miyaura, N. Topics in Current Chem. 2002, 219, 11. (b) Hassan, J.; Sevignon, M.; Gozzi, C.; Schulz, E.; Lemaire, M. Chem Rev. 2002, 102,
1359. (¢) Kotha, S.; Lahiri, K.; Kashinath, D. Tetrahedron 2002, 9633. (3) Walker, S. R.; Barder, T. E.; Martinelli, J. R.; Buchwald, S. L. Angew.
Chem. Intl. Ed. 2004, in press. (4) (a) Huang, X.; Anderson, K. W.; Zim, D.; Jiang, L.; Klapars, A.; Buchwald, S. L. J. Am.Chem. Soc. 2003, 125,
6653. (b) For a review on catalysts for C-C, C-N bond formation: Muci, A. R.; Buchwald, S. L. Topics in Current Chem., 2001, 2719, 131.

(5) Nguyen, H.; Huang, X.; Buchwald, S. L.; . J. Am.Chem. Soc. 2003, 725, 11818. (6) Gelman, D.; Buchwald, S. L. Angew. Chem. Intl. Ed.
2003, 42, 5993. (7) Burgos, C.; Buchwald, S. L., manuscript in preparation. (8) Harris, M. C.; Huang, X., Buchwald, S. L. Org. Lett. 2002, 4,
17, 2885. (9) (a) Ali, M. H.; Buchwald, S. L. J. Org. Chem. 2001, 66, 2560. (b) Wolfe, J. P; Tomori, H.; Sadighi, J. P; Yin, J.; Buchwald, S. L. J.
Org. Chem. 2000, 65, 1158. (10) (a) Kuwabe, S.; Torraca, K. E.; Buchwald, S. L. J. Am.Chem. Soc. 2001, 723, 12202. (b) For intermolecular
synthesis of aryl ethers: Torraca, K. E.; Huang, H.; Parrish, C. A.; Buchwald, S. L. J. Am.Chem. Soc. 2001, 123, 10770. (11) Raheem, I. T
Goodman, S. N.; Jacobsen, E. N. J. Am.Chem. Soc. 2004, 126, 706. (12) Kim, H.; Men, H.; Lee, C. J. Am.Chem. Soc. 2004, 126, 1336.

(13) Netherton, M. R.; Fu, G. C. Org. Lett., 2001, 3, 26, 4295. (14) Kirchoff, J. H.; Dai, C.; Fu, G. C. Angew. Chem. Intl. Ed. 2002, 12, 1945.
(15) Netherton, M.; Dai, D.; Neuschutz, K.; Fu, G. C. J. Am.Chem. Soc. 2001, 723, 10099. (16) Kirchoff, J. H.; Netherton, M.; Hills, I. D.; Fu,
G. C. J. Am.Chem. Soc. 2002, 123. (17) Lee, J-Y.; Fu, G. C. J. Am.Chem. Soc. 2003, 125, 5616.

.558.9160 Technical

.800

D ALDRICH'

1

Order:

Ready to scale up? For competitive quotes on larger quantities or custom synthesis, contact
E Sigma-Aldrich Fine Chemicals at 1-800-336-9719 (USA), or visit www.sigma-aldrich.com/safc.
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Palladium Catalysts for
-
C-C, C-N, and C-O Bond Formation
Cat. No MF MF Alternate Name Unit
20,586-9 Pd(OAC), C4HgO4Pd Palladium(ll) acetate, 98% 1G
2G
10G
250G
1KG
37,987-5 Pd(0OAC), C4HsO4Pd Palladium(ll) acetate, 99.98% 1G
5G
52,076-4 Pd(OAc), C4HgO4Pd Palladium(ll) acetate, 99.9+%, Engelhard code S3107 1G
5G
25G
32,877-4 Pd,(dba); Cs1H4,05Pd, Tris(dibenzylideneacetone)dipalladium(0) 500MG
5G
50G
100G
36,631-5 Pd,(dba);-CHCl3 Cs,H43Cl305Pd,  Tris(dibenzylideneacetone)dipalladium(0)- 250MG
chloroform adduct 1G
E ﬂ 22,799-4 Pd(dba), C34H,50,Pd Palladium(0) bis(dibenzylideneacetone) 500MG
= g 5G
"E — 21,666-6 Pd(PPhs), C7,HgoP4Pd Tetrakis(triphenylphosphine)palladium(0), 99% 1G
c 3 5G
—
[ 25G
o 9 100G
500G
37,967-0 PdCly(dppf) C35H30Cl4FeP,Pd  (1,1'-Bis(diphenylphosphino)ferrocene)dichloropalladium(ll), 1G
complex w/CH,Cl, 5G
22,565-7 Pd(MeCN),Cl, C4HgCI,N,Pd Bis(acetonitrile)dichloropalladium(ll), 99% 500MG
5G
20,588-5 PdCl, Cl,Pd Palladium(ll) chloride, 99% 1G
5G
25G
150G
1KG
28,360-6 PdCl, Cl,Pd Palladium(ll) chloride, 5 wt. % solution in 10 wt. % HCI 10ML
50ML
32,337-3 PdCl, Cl,Pd Palladium(ll) chloride, 99.999% 1G
5G
52,065-9 PdCl, Cl,Pd Palladium(ll) chloride, 99.9+%, Engelhard code $3120 1G
5G
25G
20,867-1 PdCl,(PPhs), C36H30CI,P,Pd Dichlorobis(triphenylphosphine)palladium(ll), 98% 1G
5G
25G
100G
500G
41,274-0 PdCly(PPhs), C3gH30Cl,P,Pd Dichlorobis(triphenylphosphine)palladium(ll), 99.99% 250MG
1G
5G
40,323-7 PdCl,(PCys), C3HgsCl>P,Pd Dichlorobis(tricyclohexylphosphine)palladium(ll), 95% 250MG
£
. 1G
- 22,545-2 Pd(OAC),(PPhs), CyoH3604P,Pd Bis(acetato)bis(triphenylphosphine)palladium(ll), 98% 1G
H v 10G
E z
E ° 22,238-0 [PdCI(CH,CHCH,)l, CgH;0Cl,Pd; Allylpalladium chloride dimer 100MG
al’ 500MG
-l ; 5G
<@ o TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
|- call 1-800-558-9160 (USA), or visit sigma-aldrich.com.




Pd-Catalysts with Perfluoroalkyl Ponytails:
Suzuki couplings under fluorous biphasic conditions

The new Fluka Fluorous Biphase Catalysis, Kit I: C-C-Coupling contains perfluorotagged Pd-catalysts and solvents for up to 10
different catalytic reactions under fluorous biphasic conditions. To get acquainted with this innovative FBS-technology our kit
provides detailed descriptions of procedures for two C-C-coupling reactions (Suzuki and Stille coupling), all substrates and reagents
necessary for these two model reactions, and 8 additional preparations. Analytical methods and spectra are also given as
references. FBS technology allows the catalyst to be easily recovered and to be used for further syntheses.

67456 Fluorous Biphase Catalysis, Kit I: C-C-Coupling

{ P
; r\é.'m 93521 Bis-[tris(3-(1H,1H,2H,2H-perfluorodecyl)-phenyl)-phosphine]palladium(ll) dichloride |.,= CK'L“' o
i >90% (AAS) CogHagCloF10,P>Pd M, 3378.55 100 mg; 500 mg If:-,j_:h_l 5 Jﬁ,r""‘cu
93521 la 95447 Bis-[tris(4-(1H,1H,2H,2H-perfluorodecyl)-phenyl)-phosphine]palladium(ll) dichloride L] 05421 !
i >80% (AAS) CogHagCloF10,P>Pd M, 3378.55 100 mg; 500 mg
170 ||‘i 95421 Bis-[tris-(3-(heptadecafluorooctyl)-phenyl)-phosphine]palladium(ll) dichloride (P, Y
| || y! y |
!,_;Fl._“;"" >95% (3'P-NMR)  CgqH,4Cl5F10,P,Pd M, 3210 100 mg; 500 mg \ R
il | H Gral
¥ 88508 Bis-[tris-(4-(heptadecafluorooctyl)-phenyl)-phosphinelpalladium(ll) dichloride [ e
S >95% (3'P-NMR)  CggH4Cl5F1,P,Pd M, 3210 100 mg; 500 mg W™ L
95447 88508

Lit.: [1] Schneider, S. and Bannwarth, W. Helv. Chem. Acta 2001, 84, 1. [2] Schneider, S. and Bannwarth, W. Angew. Chem., Int. Ed. Engl. 2000, 39, 4142. For an
introduction to fluorous chemistry please refer to: Gladysz, J.A. and Curran, D.P. Tetrahedron 2002, 58, 3823.
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Reagents for the Mitsunobu Reaction -
- 4 (-4
One of the most powerful and widely used carbon- N-alkylamides or imides.? Sigma-Aldrich offers a series " FB= 3
carbon bond forming reactions in organic synthesis of dialkyl azodicarboxylates useful in this well-known o g, )
is the Mitsunobu reaction.! The Mitsunobu reaction is reaction. = 8 (=
also useful in the preparation of other moieties, such as o o a
- )
Diethyl azodicarboxylate, 40 wt.% solution in toluene 1,1'-(Azodicarbonyl)dipiperidine, 99% N
56,311-0 0 50g 25,592-0 o 19 >
CohioN20s APy 250g C1aHaoN:0, OMNTO 59 5
0 Available Soon! 0o 259 »n
Di-tert-butyl azodicarboxylate, 98% Diethyl azodicarboxylate, polymer-bound, 1% DVB, ®
100-200 mesh v
13,599-2 o 5g -
CroH1sN>04 %*mw% 56,185-1 9 59 p
0 100-200 mesh P WM O 25g o
1.0-1.5 mmol/g o o
Diisopropyl azodicarboxylate, 95% 1% DVB @ F
o
22,554-1 0 59 ©
CaH1aN,0 Lm0 100 -
gH1aN204 0 N 70( j/ 9 -
©
n
n
References: (1) (a) For a recent mechanistic study of the Mitsunobu reaction and leading references: Ahn, C.; Correia, R.; DeShong, P. J. Org. ol
Chem. 2002, 67, 1751. (b) For a review: Hughes, D. L. Org. Prep. Proced. Int. 1996, 28, 127-164. (2) (a) Booker-Milburn, K. L.; Dudin, L. F; o| &
Anson, C. E.; Guile, S. D. Org. Lett. 2001, 3, 3005. (b) Walker, M. J. Org. Chem. 1995, 60, 5352. ® !
-
- a
o =l
<
Ready to scale up? For competitive quotes on larger quantities or custom synthesis, contact ° N
E Sigma-Aldrich Fine Chemicals at 1-800-336-9719 (USA), or visit www.sigma-aldrich.com/safc. N
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Ruthenium-Based
Metathesis Catalysts

2. ALDRICH®
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R Proazaphosphatranes: Verkade’s Superbases

Sigma-Aldrich is pleased to offer Verkade's Superbases. For a recent survey of the applications of proazaphosphatranes in organic

synthesis, see Aldrichimica Acta, 2004, 37(1).

'Ruthenium-Based Metathesis Catalyst

Catalog No. Product Name Unit i R
N
56,588-1 2,8,9-Triisobutyl-2,5,8,9-tetraaza-1-phosphabicyclo[3.3.3]undecane 19 P‘N
[Triisobutyl-Verkade's Superbase] 59 \/“,
55,695-5 2,8,9-Triisopropyl-2,5,8,9-tetraaza-1-phosphabicyclo[3.3.3]Jundecane 19
[Triisopropyl-Verkade's Superbase] 59 = [-Bu, i-Pr, Me
M ¥
| 46,355-8 2,8,9-Trimethyl-2,5,8,9-tetraaza-1-phosphabicyclo[3.3.3]undecane 19 A
E = [Trimethyl-Verkade’s Superbase] 59 .'_ 8
| BN AT

Sigma-AIdrich is pleased to announce an agreement with Materia, Inc. to exclusively distribute research quantities of Grubbs catalysts
and Hoveyda-Grubbs catalysts. For a recent review on cross-metathesis of nitrogen-containing systems and for pertinent references

to other systems, see Aldrichimica Acta, 2003, 36(3), 93.

Grubbs Catalyst 1st Generation

57,972-6 PCys 19
Clon... Rlu— f 59
o |
PCys

The first metathesis catalyst to be widely utilized in organic
synthesis, Grubbs First Generation Catalyst effects ring-closing
metathesis, olefin cross-metathesis, and ROMP with high activities
and tolerance for functional groups and protic media."?2

Grubbs Catalyst 2nd Generation

56,974-7 100mg
QNMN 500mg
| N
Gl M
a” |

Grubbs Second Generation Catalyst is a more active analog of the
first-generation Grubbs catalyst for ring-closing metathesis, cross
metathesis, and ROMP,3 and can lead to trisubstituted olefins via
cross metathesis;* it ring-closes olefins with excellent functional-
group tolerance and selectivity.

Dichloro(3-methyl-2-butenylidene)bis(tricyclopentyl-
phosphine)ruthenium(ll)

57,870-3 19
59

C'/|_\—<

; esneliy

Hoveyda-Grubbs Catalyst 1st Generation
57,794-4 100mg
H 500mg

29

PCys

An efficient, recyclable catalyst for RCM of terminal olefins.®7

Hoveyda-Grubbs Catalyst 2nd Generation

56,9755 100mg
Q %} 500mg
Clun,
Cl/g—

\(

The Hoveyda—Grubbs Second Generation catalyst shows efficiencies
similar to those of second-generation Grubbs catalyst, but with
different substrate specificities. The catalyst is unique in catalyzing
the ring-closing, ring-opening, and cross-metathesis reactions of
highly electron-deficient substrates.”8

Dichloro(3-methyl-2-butenylidene)bis(tricyclohexyl-
phosphine)ruthenium(ll)

57,868-1 Fl’cya 19
Ol cH 59

o | _\:< e

PCys CHg

¥ v
‘R .nReferences (1) Schwab, P. et al. J. Am. Chem. Soc. 1996, 718, 100. (2) Miller, S. J. et al. ibid. 1996, 118, 9606. (3) Trnka, T. M.; Grubbs, R. H. Acc. Chem. Res. 2001, 34, 18. | s
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Suzuki-Miyaura Coupling Reagents

his brochure contains a comprehensive selection of

boronic acids, boronic acid esters, diboron esters,
and transition-metal catalysts useful for the
Suzuki-Miyaura coupling reaction. New offerings are

Heterocyclic Boronic Acids & Esters

added monthly; if you don’t see the material you need
for your research, please call us at 1-800-231-8327 (USA)
or your local office. Your new product suggestions, as
always, are welcome and appreciated.

5-Bromothiophene-2-boronic acid
55,768-4 5g

C4H4BBrO,S Br\@/E(OH)Z

5-Chloro-2-thiopheneboronic acid

49,993-5 59
C4H4BCIO,S <:|\§j?,a(op-n2
2-Thiopheneboronic acid
43,683-6 19
C4HsBO,S

@,B(OH)Z 59

3-Thiopheneboronic acid

43,684-4 s 1g

C4HsBO,S \ 59
QB(OH)Z

2-Furanboronic acid

46,491-0 19
C4HsBO3 @/B(OH)Z 10g

3-Furanboronic acid
51,216-8 o 19
C4HsBO3 \/

B(OH),
2,5-Thiophenediboronic acid

47,031-7 59
C4HgB,0,4S (HO)ZB\Q/B(OH)Z

(2-Chloro-5-pyridyl)boronic acid

63,738-6 on, 19
CsHsBCINO, JI\/T(O 2 5q
@ED N

2-Fluoro-5-pyridylboronic acid

63,918-4 o, 19
CsHsBFNO, [ \ 2 Sg

2-Formyl-3-thiopheneboronic acid

49,990-0 o 19
C5H5BOgS @AH 59
B(OH),
3-Formyl-2-thiopheneboronic acid
49,991-9 s 19
CsHsBO3S 59

Ol
) B(OH),
H

O

5-Formyl-2-thiopheneboronic acid

51,405-5 . 19
CsHsBOSS

S _BoH, °9
H)‘\@/( )2

3-Pyridineboronic acid

51,212-5 ~BOH): 19
C5HGBNOZ (Nj 59
4-Pyridineboronic acid

63,449-2 p(OH: 19
C5HGBNOZ | N 59

P

N

5-Methyl-2-thiopheneboronic acid

51,219-2 19
C5H,BO,S Me\@/B(OH)z 59

4-Methyl-3-thiopheneboronic acid
54,239-3 . 19
CsH7BOLS \ 7

Mé B(OH),

5-Acetyl-2-thiopheneboronic acid

49,992-7 . 59
CeH7BO5S

s 25
Me)\\@/B(OH)E 9

2-Methoxy-5-pyridineboronic acid

63,761-0 com. 19
CgHgBNO; ﬁ O 54
GED HsCO™ N7

Thianaphthene-2-boronic acid

49,997-8 . 5g
,: ;\ j/ _—B(OH), 259

CgH,BO,S
Thianaphthene-3-boronic acid
51,211-7 s 5¢

CgH7BOzs m 259
B(OH)

2-Benzofuranboronic acid

49,994-3 59
: IjOjI _B(OH), 259

CgH,BO3
3-(1,3,2)Dioxaborinan-2-yl-pyridine,
97%

63,156-6 o~ g
CgH1oBNO, N é\o/ 59
@D >

Pyridine-3-boronic acid
neopentylglycol ester, 97%

64,262-2

CyoH14BNO °ﬁL ;g
10M14 2 B 9
= e

N
Pyridine-3-boronic acid
neopentylglycol ester, 97%

64,262-2

CyoH14BNO °ﬁL ;g
10M14 2 B 9
= e

N
3-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)furan, 98%
57,505-4 o g

! \ /
CioH15BO;3 OHBSJ 59

7%
1-Methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole, 95%

59,531-4 o 19
CioH17BN20; 0B 59

@D Z—\\N

2-Fluoro-5-(4,4,5,5,-tetramethyl-
(1,3,2)-dioxaborolan-2-yl)-pyridine, 97%

59,254-4 . 1g
C‘|‘|H15BFNOZ B 59
= 7'
F7ON
3-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)pyridine, 97 %

57,656-5 o 19
C‘|‘|H1sBNOZ B’\ 59
= r

N
4-(4,4,5,5-Tetramethyl-1,3,2-
dioxoborolan-2-yl)pyridine, 97%

57,877-0 1g
C11H16BNO, 0.0 59
S

Z

N

3,5-Dimethyl-4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazole,

97%
63,601-0 % 19
C11H19BN, 0, O-Bp oH, 59

T
HiC Ny
H

N

Ready to scale up? For competitive quotes on larger quantities or custom synthesis, contact
E Sigma-Aldrich Fine Chemicals at 1-800-336-9719 (USA), or visit www.sigma-aldrich.com/safc.
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4-Dibenzothiopheneboronic acid

49,998-6 1g
CaHeBOLS 5q
s B(OH),

Thianthrene-1-boronic acid
51,221-4 B(OH),

C12H BOzsz C[ :@

4-Dibenzofuranboronic acid
49,995-1 5g

C12HQBO3 Q OB(OH)z

1-(tert-Butoxycarbonyl-5-bromo-1+-
indol-2-yl)boronic acid

63,739-4 & N son, 19
Cy5H1sBBINO, mB( e

@D °
)V

1-(tert-Butoxycarbonyl)indole-2-
boronic acid

56,233-5 19
C13H168N04 [N

N.__B(OH);
[

1-(Phenylsulfonyl)-2-indoleboronic
acid

56,386-2 1g

0=8=0

N__BOH):
O

Boronic Acids

1-(Phenylsulfonyl)-3-indoleboronic
acid, 97%

56,387-0 19
C14H1,BNO,S

5-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)-2,2'-bithiophene

57,8878 ;| /| 1g

CigH17BO2S, 87 s O<ﬁ59

5-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)-1+-indole, 97%

57,883-5 . 19
Ci4H1gBNO; B 59
o
\
— T
4-(4,4,5,5-Tetramethyl-1,3,2-

dioxaborolan-2-yl)-pyrazole-1-
carboxylic acid tert-butyl ester

63,273-2 o 19
C14H23BN,04 0-8 59
@ 3

02\0J<

6-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)quinoline

64,161-8 19
Ci5H1gBNO, %‘? 59
Yo B.

@ pee

1-Methyl-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indole

64,039-5 . 19
Cy5H0BNO, & 59
0" A
a T
CHg

1-Benzyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole, 95%

63,600-2 1g
C16Hy1BN,0, >§.<B/° 59
>

.

5-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)-1-BOC-indole, 97 %

64,038-7 .
Cy9H,6BNO, 8

19
[0 A\ 59
> m v
&

5-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)-5'-N-hexyl-2,2"-
bithiophene, 97%

63,296-1 1g
C20H29BOZSZ

@Mﬁ

Most boronic acids readily undergo dehydration reactions to give a
cyclic (trimer) anhydride. Our selection of boronic acids may contain

varying amounts of this cyclic anhydride. Fortunately, the acid and

Methylboronic acid, 97%
16,533-6 19
CHsBO, o 59

Me—B\
OH

trans-2-Chloromethylvinylboronic
acid

55,659-9 19
C3HeBCIO, Cla-BOH): 59
cis-Propenylboronic acid

57,217-9 19
C3H4BO, \_ POz 5g

trans-Propenylboronic acid

57,663-8 19
C3H,BO, /:/B(OH)Z 59

Cyclopropylboronic acid

59,798-8 19
C3H7BOZ VB(OH)z 5g
ED

Butylboronic acid, 97 %
16,324-4 1g
C4H1 1 BOZ ?H 59
\/\/B\OH 259
(2-Methylpropyl)boronic acid
34,622-5 19

C4H1 1 BOZ )\/ZH 59
~oH

(E)-5-Chloro-1-penteneboronic acid

56,279-3 19
CsH1oBCIO, O~ -BOH) 109

1-Pentenylboronic acid

57,845-2 19
C5H1 1 BOZ ?H 59

Cyclopentylboronic acid

58,841-5 19
CsHp4BO 109
g0,

the anhydride work equally well in the Suzuki coupling reactions;
thus, the two forms are generally regarded as equivalent.

3-Methyl-2-buten-2-ylboronic acid

63,907-9 1g
CsH11BO,

: B(OH)2 59
5 —
@

4-Bromo-2,3,5,6-
tetrafluorophenylboronic acid

59,396-6 . il BOH, 19
CgH,BBrF;40, z 109
QED Br F

F
Pentafluorophenylboronic acid

46,509-7 . i BOH 59
(OH), 25g
F F

F

4-Bromo-2,6-difluorophenylboronic
acid

55,721-8 . 19
C6H4BBerOZ

/C[B(OH)Z
TED ar =

3-Bromo-2,6-difluorophenylboronic
acid

55,724-2 . 59

CgH4BBIF,0, Br\C[BwH)z
> ]

TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
call 1-800-558-9160 (USA), or visit sigma-aldrich.com.



2-Bromo-5,6-difluorophenylboronic
acid

63,577-4 B o 19
CgH4BBIF,0, ©H2 54
CQED F

I

2,3,4-Trifluorophenylboronic acid
52,408-5 r 59

C6H4BF302 Fj©/B(OH)2
F

2,3,6-Trifluorophenylboronic acid
52,409-3 . 5g

CgH4BF30, F\©:B(OH)2
F

2,4,6-Trifluorophenylboronic acid
52,410-7 F 19

CgH4BF30, /C[B(OH)z 59
F F

2,4,5-Trifluorophenylboronic acid

52,468-9 i 59
CgH4BF50, BOM:  75q
@D F

L

2,3,5-Trifluorophenylboronic acid

52,469-7 . i BOH) 59
C6H4BF302 2 259
Geno: (Y

F
3,4,5-Trifluorophenylboronic acid

52,470-0 F. B(OH); 19
I;f 59
.

CgH4BF50;
3

3,5-Dibromophenylboronic acid

49,950-1 Br BoH, 19
I;f 59

C6HsBBr202
Br

3-Bromo-2-fluorophenylboronic acid

55,821-4 . 19
C¢HsBBIFO,

65 Br B(OH)
QED

5-Bromo-2-fluorophenylboronic acid

59,362-1 il
C6HsBBrFOZ
QED>

1
B(OH), 1 Og

Br
2-Bromo-6-fluorophenylboronic acid

59,373-7 Br 19

CgHsBBIFO, C[B(omz 5q
@D .

3,5-Dichlorophenylboronic acid

44,520-7 cl B(OH), 59
C6H58C|202 259

Cl
3,4-Dichlorophenylboronic acid
47,191-7

59
CeHsBCLO, © BOM. 754
Clj@/

2,5-Dichlorophenylboronic acid
51,231-1 ¢l BoH 59
CeH:<BCl,0, (O

Cl
2,3-Dichlorophenylboronic acid
51,404-7 o

59
C6H5BC|202 CI\©/B(OH)2 259

2,4-Dichlorophenylboronic acid
52,138-8 59

CsHsBclez /(:[B(OH)Q
Cl Cl

2-Chloro-6-fluorophenylboronic acid

56,607-1 cl 19
CgHsBCIFO,

Hs CEB(OH)Q 59
@D F
3-Chloro-4-fluorophenylboronic acid
51,223-0 5¢

CgH<BCIFO, C'UB“’“’Q
.

3-Chloro-2-fluorophenylboronic acid
55,722-6 . 5g

CeHsBCIFO, @ B(OH),
QED

5-Chloro-2-fluorophenylboronic acid

55,723-4 L aon 59
CeHsBCIFO, ©r

@D
cl

2,4-Difluorophenylboronic acid
46,507-0 F

59
CgHsBF,0, /©/B<OH>2 25g
F

3,4-Difluorophenylboronic acid

46,508-9 . - 59
C6HsBF202 : 259

oy
2,6-Difluorophenylboronic acid, 98%
47,079-1 F

19
CgHsBF,0, C(B(OH)E 10g
F

3,5-Difluorophenylboronic acid

47,192-5 F. B(OH),
C6HsBF202 259

2,5-Dif|uorophenylboronlc acid

51,402-0
C6H5BF202 ©/ 259

2,3-Difluorophenylboronic acid

51,403-9
\©/B(OH)2 259

2-Fluoro-5-iodophenylboronic acid

59,341-9 ¥ 19
CgH:BFIO, BOM: qpg
@D

|
2-Fluoro-3-iodophenylboronic acid

59,352-4 .

19
CgHsBFIO, | BoH, 109
GED

2-Fluoro-6-iodophenylboronic acid
63,945-1 F 19

CgHsBFIO, C[B(OHJZ 59
QEED |

3-Bromophenylboronic acid

44,162-7 . 1g
C6H6BBrOZ Br\©/5( H)z 59
2-Bromophenylboronic acid

47,380-4 Br 59

CgHgBBrO, ©B<0H>2 25g

4-Bromophenylboronic acid
B7,595-6

19
CeHeBBrO, BOM. 5q
Br/©/

3-Chlorophenylboronic acid
41,752-1 1

9
C5H68C|OZ C\\©/B(OH)2 1 Og

4-Chlorophenylboronic acid, 95%
41,754-8

CgHeBCIO EjB(:H)Q 1(1)9
6'16 2
Cl 259

2-Chlorophenylboronic acid
44,521-5 c 19

CgHgBCIO, ©B<0H>2 59

4-Fluorophenylboronic acid

41,755-6 o, 10
CgHgBFO, @/ 5
F 259
3-Fluorophenylboronic acid
44,164-3 1

9
CgHgBFO, F\@/B‘O”)z 109

2-Fluorophenylboronic acid

44,522-3 £ 19
©/B(0H)z 10g

CgHgBFO,
3-lodophenylboronic acid
44,167-8 5

g
CgHgBIO, 'UB<°”>2 259

Ready to scale up? For competitive quotes on larger quantities or custom synthesis, contact
E Sigma-Aldrich Fine Chemicals at 1-800-336-9719 (USA), or visit www.sigma-aldrich.com/safc.
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4-lodophenylboronic acid

47,193-3 B0H) 59
CgHgBIO, 22 5g
el
3-Nitrophenylboronic acid
32,510-4 19

CgHgBNO, OENO/B‘O“)Q 59

Phenylboronic acid, 97%
P2,000-9 109

CgH;BO, BOH2 50g
@f 2509

4-Mercaptophenylboronic acid, 90%
52,401-8 19

C5H7BOZS /©/B(OH)2 59
HS

3-Hydroxyphenylboronic acid

52,396-8 19
HO\©/B(OH)2 10g

CeH,BO;3
4-Hydroxyphenylboronic acid
52,397-6 19

CgH-BO; @/B“’”)E 59
HO'

1,4-Phenylenebisboronic acid
41,713-0

B(OH), 59
CeHgB,04 /@/ 25g
(HO).B

3-Aminophenylboronic acid
hydrochloride, 98%

41,070-5 on, 10
CgHoBCINO,  FN BOH: g5
al 2 \©/ o g

3-Aminophenylboronic acid
monohydrate, 98%

28,751-2 o, 250M9
CgHqoBNO; " 8O 1

610 3 \©/ oo 53
3-Aminophenylboronic acid
hemisulfate

A7,175-1 19
CeHgBNO, ot H,504 59

HoN BOH, 250
\O/ + 1/2 HpS0,
trans-1-Hexen-1-ylboronic acid
52,101-9 19
OH

C6H13BOZ Mé\OH
trans-2-tert-Butylvinylboronic acid
55,655-6 son, 10

CeH13BO, f 59

Cyclohexyl boronic acid

55,658-0 59
CgH13BO> BOH), 109

2,3-Difluoro-4-formylphenylboronic
acid

57,137-7 k 1g
C7HsBF,05 “ﬁ(s“’”’z 59
H
¢}

2,4-Difluoro-3-formylphenylboronic
acid

59,740-6 HoF 1g
C,HsBF,05 O%jé/s(omz 10g
@ED .

2-Fluoro-5-(trifluoromethyl)-
phenylboronic acid

55,818-4 L oom 19
C;HsBF,0, :

CF3
3-(Trifluoromethyl)phenylboronic acid
43,203-2

19
C7HGBF3OZ FGC\©/B(OH)2 59

4-(Trifluoromethyl)phenylboronic acid
43,932-0

19
(OH)2
C,HgBF30, ® 5g
nel

3

2-(Trifluoromethyl)phenylboronic acid

44,519-3 CFs 19
C7HGBF3OZ B(OH) 109

3-(Trifluoromethoxy)phenylboronic
acid
51,012-2

C7HGBF303 F300\©/B(OH)2

4-(Trifluoromethoxy)phenylboronic
acid

51,013-0 59

C,HgBF;05 J@r s
F4CO

3-Fluoro-4-formylphenylboronic acid

54,229-6 F BoH, 19
X

C7HeBFO3
@ I

3-Cyanophenylboronic acid

51,301-6 o s 19
C7HGBNOZ - \©/ 2 59
2-Cyanophenylboronic acid

52,139-6 ] 1g

C5;HgBNO, B(OH)2 59

o=

4-Cyanophenylboronic acid
52,141-8

19
C,HeBNO, B 10g
N=C/©/

2-Chloro-6-fluoro-3-
methylphenylboronic

55,725-0 cl 59

C,HBCIFO, Me\CKB(OH)z
F

2-Chloro-6-fluoro-5-
methylphenylboronic acid

55,726-9 o 5g
C,H,BCIFO, O
.
Me

5-Chloro-2-fluoro-3-
methylphenylboronic acid

55,727-7 R -
C,H,BCIFO, ™ (OF2
@

Cl

2,6-Difluoro-4-methoxyphenylboronic
acid

59,306-0 F 19
C5H,BF,05 /C[mez 59
@D HeCO F

2-Formylphenylboronic acid

43,195-8 19
C7H7BO;3 B(OH), 59

Ua

4-Formylphenylboronic acid

43,196-6 sow, 19
C;H-BO; °Y© 5g
! 25¢g

3-Formylphenylboronic acid

44,165-1 o 19
CyH,BO3 " BOH. 50
25¢g

3-Carboxyphenylboronic acid

45,676-4 19
C7H7BO4 B(OH) 109

HO

b

4-Carboxyphenylboronic acid

45,677-2 sor. 19
Y© 10g

C7H7BO4
OH
3,4-(Methylenedioxy)phenylboronic

acid
B(OH), ! 9
0. 2 59
Iy

49,999-4
C7H7BO4

5-Bromo-2-methoxyphenylboronic
acid

51,270-2 59

C,HgBBrO; B'\@(B“’”)Z
OMe

TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
call 1-800-558-9160 (USA), or visit sigma-aldrich.com.



5-Chloro-2-methoxyphenylboronic
acid

51,224-9 e o 59
C,HgBCIO; ¢r (O
Cl

2-Chloro-6-methoxyphenylboronic
acid

51,275-3 a 19
C5HgBCIO3 B(OH) 59

OMe

3-Chloro-4-methoxyphenylboronic
acid

56,448-6 1g

C7HgBC|O3 CID/B(OH)z 59
MeO’

4-Fluoro-3-methylphenylboronic acid

483567 5
e:©/ (OH)2 259
F

C,HgBFO,
4-Fluoro-2-methylphenylboronic acid
56,565-2 CHy 19

C,HgBFO, /©/B(OH)2 59
F

QED
2-Fluoro-4-methylphenylboronic acid
56,741-8 F 19

C,HgBFO, /©/B<0H)2 5g
HaC

CQED X
3-Fluoro-4-methylphenylboronic acid

56,742-6
C7HgBFOZ

19
FD/B(OH>2 >9
GED HaC

2-Fluoro-5-methylphenylboronic acid

56,743-4 i
C,HgBFO,
@D

B(OH), ;g
CHg

5-Fluoro-2-methoxyphenylboronic
acid

48,354-0 o 5g
C;HgBFO3 ¢( O 25
F

2-Fluoro-6-methoxyphenylboronic
acid

51,276-1 . 19

C;HgBFO5 ©(5<0H)2 59
‘OMe

3-Fluoro-4-methoxyphenylboronic
acid

56,403-6

19
C,HgBFO3 F 8o 5y
Meoj©/

2-Fluoro-3-methoxyphenylboronic
acid

59,406-7 .

19
C5HgBFO3 H300\©/B(OH)2 10g

QED

2-Fluoro-3-methoxyphenylboronic
acid

59,425-3 . 1g

C7HgBFO3 HSCO\©/B(OH)Z 59

QED
2-Fluoro-5-methoxyphenylboronic
acid

59,711-2 i B0H) 59
QED
OCHj

4-Methyl-3-nitrophenylboronic acid

52,147-7 B(OH)» 19
Q 59
Me’

C;HgBNO,
NO,

o-Tolylboronic acid
39,360-6 e 19

C;HgBO;, B(OH) 59
25¢g

m-Tolylboronic acid, 97 %

39,361-4 19
Me\©/B(OH)2 59

C7H9BO;,
p-Tolylboronic acid, 97 %

39,362-2 BOH 19
o
Me’

C7HgBOZ
4-(Methylthio)phenylboronic acid
45,680-2

19

B(OH)»
C;Hg9BO,S 59
HeCS 259

4-Methoxyphenylboronic acid
41,759-9 19

C;HeBO; OB‘O“’2 5g
HaCO 25¢g

3-Methoxyphenylboronic acid

44,168-6 19
H300\©/B(OH)2 10 g

C7HgBO3
2-Methoxyphenylboronic acid, 95%
44,523-1 ocH, 19

CyHgBO3 t _B(OH)> 59

4-(Hydroxymethyl)phenylboronic acid
51,233-8

19
B(OH),
C;H9BO3 1 Og
HOH,C

3-(Hydroxymethyl)phenylboronic acid
51,283-4 19
HOHZC\©/B(OH)2 109

trans-1-Heptenylboronic acid

57,938-6 19
C7Hq5BO, \/\/\/\B(OH)2
@D

3,5-Bis(trifluoromethyl)phenylboronic

acid
\Q/B(OH)Z

47,107-0
3,5-Diformylphenylboronlc acid
56,748-5 B(OH),

CgH,BO,
trans-Z-(4-ChIorophenyl)wnylboronic

acid
52,356-9

CgHgBClOZ D/\/ 1 Og

trans-2-(4-Fluorophenyl)vinylboronic
acid

51,897-2

CSHSBFOZ /@/\/ (OH)2

2-Fluoro-5-acetylphenylboronic acid

63,958-3 U oo, 10
CgHgBFO; O 5q
@

[e]
3-Bromo-2-ethoxy-5-
fluorophenylboronic acid

54,251-2 DG [
CgHgBBIFO; ™ (OH)
GQED

I

4-Vinylphenylboronic acid
41,758-0 1

9
CgHgBO, \/@/B‘O”’z 59
A

trans-2-Phenylvinylboronic acid, 97%

47,379-0 5q
©/\/B(OH)2 25 g

CgHgBOz
o-Phenylvinylboronic acid

57,135-0 19
©)LB(OH)2 59

CgHoBO,
2-Acetylphenylboronic acid

47,080-5
f BoH, 2 59

3-Acetylphenylboronic acid
47,081-3 o

59
CgHgBO3 ME)J\Q/B(OH)Q 25g

4-Acetylphenylboronic acid

47,082-1 B(OH),
Y© 255

CgHoBO3

Ready to scale up? For competitive quotes on larger quantities or custom synthesis, contact
E Sigma-Aldrich Fine Chemicals at 1-800-336-9719 (USA), or visit www.sigma-aldrich.com/safc.
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5-Formyl-2-methoxyphenylboronic
acid

51,225-7
CgHoBO,

OCH;

g?/s(omz 59

07 H
3-Formyl-4-methoxyphenylboronic
acid

51,286-9 0 59
CgHgBO4 HJ?(D/B(OH)Z 259
MeO’

3-Methoxycarbonylphenylboronic
acid

59,113-0 0 19
CgHgBO, Haco)k©/a<omz 59
@D

4-Methoxycarbonylphenylboronic
acid

59,453-9 BOH: 1g
CgHgBO4 o 59
CED OCHg

5-Bromo-2-ethoxyphenylboronic acid

51,282-6 oet 19
CgH10BBrO; ©/B‘°”’2 5g
Br

3-Bromo-5-methyl-2-
methoxyphenylboronic acid

59,618-3 OCH, 19
CgHioBBrO; ™ POz 10g
TED

CHs
5-Chloro-2-ethoxyphenylboronic acid
54,254-7 . 59
CgH10BCIO; (OF

Cl

3-Chloro-4-ethoxyphenylboronic acid
56,447-8

19
CaH10BCIO; C\D/B(OH)Z 59
EtO

4-Ethoxy-3-fluorophenylboronic acid

56,404-4 o 19
CgH10BFO3 FIjB‘ M2 5g
QED EtO

5-Ethoxy-2-fluorophenylboronic acid

59,439-3 T o 19
CgH10BFO; O 5q
@D

OEt

2-Ethoxy-6-fluorophenylboronic acid

59,450-4 ot 19
CgH1oBFO;3 C[Bmmz 109
@& .

2-Ethoxy-5-fluorophenylboronic acid

59,495-4 = o 19
CgH10BFO5 O 10g
D>

1

3-Ethoxy-2-fluorophenylboronic acid
63,938-9 .

1g
CgH1oBFO3 E10\©/B(OH)2 5g

QED
4-Acetamidophenylboronic acid

56,580-6 , 1
2 O™ s

Me l:l

H

3-Acetamidophenylboronic acid
56,601-2 H 19

CgH1oBNO3 o N B(OH)2
8o 3 7\; \@/

2,6-Dimethylphenylboronic acid

48,006-1 Me 59
C8H11BOZ B(OH) 259

Me

3,5-Dimethylphenylboronic acid

48,008-8 Me BOH: 59
Q 259

CgH11BO;
Me

2,3-Dimethylphenylboronic acid
48,350-8 Ve 59

CgHq1BO, Me\©B<OH>2 25g

2,5-Dimethylphenylboronic acid

48,351-6 e

B(OH: 59
CgH14BO, O 75q

Me

4-Ethylphenylboronic acid

49,953-6 a0 59
CgH] 1 BOZ 22 59
AT
2-Ethylphenylboronic acid
52,152-3 " 10g

CgH¢1BO> ©/B(OH)2

Phenethylboronic acid

58,842-3 19
CgH] 1 BOZ 1 Og

B(OH),
3-(Ethylthio)phenylboronic acid
59,729-5

19
CgH;1BO,S  ES BOH: 109
ot oy

3-Ethoxyphenylboronic acid
44,163-5 19

CgH]]BOg E10\©/B(OH)2 59

2-Ethoxyphenylboronic acid
45,552-0 OFt

19
CgH11BO3 @;«om 109

4-Ethoxyphenylboronic acid

45,553-9 son 19
o
EtO

2-Methoxy-5-methylphenylboronic
acid

56,750-7 Qve 19
CgHq1BO3 Bl 59

Me

4-Methoxy-3-methylphenylboronic
acid

59,550-0 e B, 19
CgH11BO3 ¢ D/ 2 109

QED HsCO
4-Methoxy-2-methylphenylboronic
acid

63,937-0 CHy 1g
CSHHBOg /©/B(OH)2 59
@D HsCO

2,6-Dimethoxyphenylboronic acid

48,009-6 OMe 59
CgH11BO4 BOH:.  25g

OMe

3,4-Dimethoxyphenylboronic acid

48,0118 -
e j@/ (OH), 259
MeO

C8H1 1 BO4
2,4-Dimethoxyphenylboronic acid,
95%

48,348-6 OMe

g
CgH11BO, ijs(omz 10g
MeO

2,5-Dimethoxyphenylboronic acid
48,349-4 QMe BoH 5g
CgH,1BO, e 25q

OMe
2,3-Dimethoxyphenylboronic acid,
97%

55,773-0 B(OH) 59
CgH] 1 BO4

OMe
OMe

4-(Dimethylamino)phenylboronic acid

48,353-2 BoH: 19
w I sg
SN

CgH1,BNO,
o 259

2-Cyclohexylvinylboronic acid

59,625-6 19
CgH15BO, 10g
> - B(OH),

trans-1-Octen-1-ylboronic acid
52,102-7 19
CgH47BO, \/\/\/\/ETOH 10g

TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
call 1-800-558-9160 (USA), or visit sigma-aldrich.com.



trans-2-(4-(Trifluoromethyl)phenyl)-
vinylboronic acid

51,902-2 19

B(OH)2
CgHgBF3OZ /©/\/ 59
FsC

trans-2-(4-Methylphenyl)vinylboronic
acid, 97%

56,813-9 s, 19
CoHq1BO, 59

3

Me

trans-2-(3-Methoxyphenyl)vinyl-
boronic acid
OCHj3

52,786-6 19
C9H1 1 BO3 1 Og
QED Q:\

B(OH),
4-Ethoxycarbonylphenylboronic acid
57,464-3 BoH, 19
CoH11BO4 OYQ 59

OEt
3-Ethoxycarbonylphenylboronic acid

57,465-1 0 19
CoH11BOs g0 BOH: 59

o

3-Bromo-2-ethoxy-5-
methylphenylboronic acid

59,6299 . T .o 19
CoH1,BBrOs \C;/ 109
QED

CHs
3-Bromo-2-propoxyphenylboronic
acid

59,707-4 ~"o 19

CgH]zBBr03 Br B(OH), 109
QD>

3-Bromo-2-isopropoxyphenylboronic
acid

59,717-1 PY 1g

CoHi2BBrO; -~ ¢ son, 109
N Yy

3-Chloro-4-isopropoxyphenylboronic
acid

56,444-3

CgHuBCIOg /L D/B(OH)Z

3-Chloro-4-propoxyphenylboronic
acid

56,445-1
C9H1zBC|03

19

cl B(OH),
1T o

_/°
3-Fluoro-4-propoxyphenylboronic
acid
56,405-2

19
CoH1,BFO; FD/B‘O“)Q 5g
GE@ED ~"o

3-Fluoro-4-isopropoxyphenylboronic
acid

56,406-0

C H1zBFO3 /LFD/B(OH)Z

5-Fluoro-2-isopropoxyphenylboronic
acid

56,455-9 | 1g

(6]
C9H1zBFO3 B(OH)» 59
QD

F

5-Fluoro-2-propoxyphenylboronic
acid

56,577-6 \L 19
CoH1,BFO; o

D) @B‘O””

F
2-Fluoro-5-propoxyphenylboronic
acid
59,428-8
CoH1,BFO3
QED

B(OH). 19
109

A0
2-Fluoro-6-isopropoxyphenylboronic
acid
63,939-7

9H1zBF03

e
B(OH), 19
59

2-Fluoro-6- propoxyphenylboronic
acid

63,941-9
9H1 ,BFO; B(OH);
o

4-Propylphenylboronic acid
52,150-7 0g

(OH)
C H13BOZ /\/©/B

2,4,6-Trimethylphenylboronic acid

54,231-8 Me
/C(B(OH)Z
Me Me

CgH13BO,
2,4,5-Trimethylphenylboronic acid
54,232-6 5¢

Me B(OH),
CgH13BO, :@[
Me' Me

3-Isopropoxyphenylboronic acid
542458 | 19

CgH43BO3 OUB(OH)2 109

2-Isopropoxyphenylboronic acid
542466 | 1g

CgH43BO; é/momz 109

4-Isopropoxypheny|boronic acid
54,247-4

(OH)2
CaMisBOs ) o8

4-Propoxyphenylboronic acid
55,770-6 5g

B(OH)»
CaH13B0; i
NNo

3-Propoxyphenylboronic acid

55,771-4 QB“’“)E 59

CoH13BO3
(o]

J

2-Propoxyphenylboronic acid
55,772-2 59

B(OH)2
Cohia80s ([
oS

2-Ethoxy-5-methylphenylboronic acid
56,749-3 I 19

B(OH),

CgH43BO3 59
Me
4-Ethoxy-2-methylphenylboronic acid

59,483-0 CH, 1
CoH13BO;

g
5 /©/B(OH)2 59
@D EtO

3,5-Dimethyl-4-
methoxyphenylboronic acid

50,806-2  HG_~_80H, 1g
C9H13803 H3COI>/ 109
> L

2,3,4-Trimethoxyphenylboronic acid

51,228-1 OCH; 59
C 9H 1 3805 H3CO. B(OH)»

H3CO
3-(Trimethylsilyl)phenylboronic acid
52,366-6 19

. e5Si B(OH),
CoHysBO,SI " \@ 59

4-(Trimethylsilyl)phenylboronic acid
52,367-4 19
59

. B(OH)2
CoH1sBO,SI Jij
MesSi

trans-1-Nonenylboronic acid

57,939-4 1g
CoH19BO; o~~~ pion),

2-Naphthaleneboronic acid

48,013-4 B0H) 5g
C 10HgBOZ 259
1-Naphthaleneboronic acid

N,25-7 B(OH), 5g

C10HyBO, 25g

1,1'-Ferrocenediboronic acid, 97%

45,555-5 59
C1oH1,B,Fe0, ?B“’”’z
@/B(OH)Q

Ready to scale up? For competitive quotes on larger quantities or custom synthesis, contact
E Sigma-Aldrich Fine Chemicals at 1-800-336-9719 (USA), or visit www.sigma-aldrich.com/safc.

1.800.231.8327

Service:

.558.9160 Technical

.800

D ALDRICH'

1

Order:

13

B
c
o
S
o
0

Acids




=
c
[
S
0
0

14

Acids

2. ALDRICH®

m

.co

~-aldrich

sigma

3-Bromo-2-butoxyphenylboronic acid

59,212-9 o 1g
CqoH14BBrOs;  Br BoH), 10g
QED

3-Bromo-2-isopropoxy-5-
methylphenylboronic acid

59,6620 L 19

CyoH14BBrO3 Br\©/B(OH)2 109

CED
CHs

3-Bromo-5-methyl-2-
propoxyphenylboronic acid

59,6744 9 won, 10
C10H14BBTO3 2 109
QEED

CHs
4-Butoxy-3-chlorophenylboronic acid
56,443-5 1
C1oH14BCIO; C'I:(B‘O“’z 53
@D /\/\O

4-Butoxy-3-fluorophenylboronic acid

56,407-9 1g
CyoH14BFO;3

F. B(OH),
o e
@@ "o

2-Butoxy-5-fluorophenylboronic acid

564540 79 g
C1oH14BFO3 O 54
@D

‘
2-Butoxy-6-fluorophenylboronic acid

63,942-7 1g
C10H14BF03 59
[¢]

TE @[B(OH)Z
F

4-tert-Butylphenylboronic acid

48,005-3 BOH.  5g
><© 25

CioH15BO;
4-Butylphenylboronic acid
52,149-3 19

C10H15BOZ \/\/©/B(OH)2 5g

2,3,5,6-Tetramethylphenylboronic
acid

52151-5 | ° ... 59
CioH15BO, j@[ 259
Me

2-Butoxyphenylboronic acid

54,248-2
CioH1sBO3

N0 1

9
©/B(0H>2 10g

3-Butoxyphenylboronic acid
54,249-0

19
C1oH;5BO5 \/\/O\©/B(OH)21 0g

4-Butoxyphenylboronic acid
54,250-4

19
B(OH),
CioH15BO;3 109
Bu0/©/

5-Methyl-2-propoxyphenylboronic
acid

56,564-4 9 som, 19
CioH15BO3 ° 5¢
QED

CHs

2-Isopropoxy-5-methylphenylboronic
acid

56,566-0 L 19
CioH15BOs B(OH) 59
CED

CHs

3,5-Dimethyl-4-ethoxyphenylboronic
acid

59,794-5 HsC BOH, 19
C10H15803 o 109
TED HaC

4-Isobutoxyphenylboronic acid

63,960-5 BoOH, 19
CoHisBO; [T 5g

@D Yo
4-Methyl-1-naphthaleneboronic acid
52,145-0 fo% 109
C11H11BO;

6-Methoxy-2-naphthaleneboronic
acid

52,189-2

. 59
B(OH),
C41H11BO3 /“/
H3CO’ O

Vinylboronic anhydride pyridine
complex, 97%

63,799-8 [ o 19
CiiH14BsNO; 2 o 59

O\B,(E) ‘ X
@ 0
3-Bromo-2-butoxy-5-
methylphenylboronic acid

596841 7 79 g
C11H1GBBFO3 2 109
QED i

CHg
4-(N-Boc-amino)phenylboronic acid

56,581-4
/©/B(OH)2 59

C11H1sBNO4
QED
2-Butoxy-5- methylphenylboronic acid

56,567-9 ~  © som, 19
Ci1H47BO;3 * 59
QD>

CHs
4-Butoxy-2-methylphenylboronic acid
59,462-8 CHg 19

Cy1H17BO;3 /@/B(OH)Z 59
Q@ED "0

3,5-Dimethyl-4-
propoxyphenylboronic acid

59,784-8 B(OH),
AN :©/ 109

C1 1H17BOs3
2-Fluoro-4-biphenylboronic acid

51,210-9 F BOH: 5
(2

4-Biphenylboronic acid

48,345-1 BOH: 59
O 259

Ci2H11BO;
3-Biphenylboronic acid

54,219-9 59
Ci2H11BO; O B(OH),
P ®

2-Biphenylboronic acid

54,220-2 B(OH), 59
Ci2H11BO;

Acenaphthene-5-boronic acid

56,747-7 [ 19
Ci2H11BO, 59
> B(OH),

4-Phenoxyphenylboronic acid

48,014-2 s, 59
C12H1 1 BO3 259
AL
2-Phenoxyphenylboronic acid
52,148-5 soH, 109

Ci2H11BO3 ©/°\©

4,4'-Biphenyldiboronic acid

45,679-9 8(OH. 500mg
C12H1szo
(HO);B

6-Ethoxy-2-naphthaIeneboronic acid
52,190-6

CitsB0s B‘O””

4-Butoxy-3,5-dimethylphenylboronic
acid

59,751-1 HaC BOH: 1g
C12H19803 o 109
QED HaC

3-(tert-Butyldimethylsilyloxy)phenyl-
boronic acid, tech. grade

52,403-4

e 59
Cq,H21BOSSI +E‘”°\©/B(OH)2

TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
call 1-800-558-9160 (USA), or visit sigma-aldrich.com.



4-(tert-Butyldimethylsilyloxy)phenyl-
boronic acid

52,404-2

C 1M1 BOsSI ><S‘ OBOH’Z

3-Bromo-2-(3'-bromobenzyloxy)-
phenylboronic acid

63,956-7

, _ Br ,Ig
59
QED>

C13H11BBrzo3
[¢]

Br\©/ B(OH),

3-Chloro-4-(3'-bromobenzyloxy)-
phenylboronic acid

63,952-4 c BOH: 14
C13H11BBFC|O3 ojij/ Sg
GED

Br

3-Chloro-4-(2'-chlorobenzyloxy)-
phenylboronic acid

63,953-2 B(OH)Z
C13H11BCIZO3 jg/

3-Chloro-4-(3'-chlorobenzyloxy)-
phenylboronic acid

63,954-0 19
Cy3H11BCl,05 c BOH:5¢
@ o oﬁ
3-Chloro-4-(2'-fluorobenzyloxy)-
phenylboronic acid

63,957-5

B(OH)
C13H11BCIFO3 jg/

3-Benzyloxy-2,6-
difluorophenylboronic acid

63,570-7

C13HHBF203 @ \C[B(OH)ZSQ

21 9

4-Benzoylphenylboronic acid
52,601-0

C1;H11é03 B(OH)2 ”
QED

o

2-Benzyloxy-3-bromo-5-
methylphenylboronic acid

63,943-5 19
C13H1zBBr03 59
QED o)
Br B(OH),
CHy

4-Benzyloxy-3-chlorophenylboronic
acid

59,561-6 cl B(OH), 19
C13H1zBC|03 :©/ 109

@ ©A°

3-(2'-Chlorobenzyloxy)phenylboronic
acid

63,573-1 al 29
C13H1zBC|O3 109

> @0©B(OH)2
2-(2'-Chlorobenzyloxy)phenylboronic
acid

63,944-3

,944- 19
cl 59
D>

C13H1zBC|O3
o

©/B(OH)2

2-Benzyloxyphenylboronic acid

52,133-7
C13H13303

%B(OH)z

3-Benzyloxyphenylboronic acid

52,633-9 BOM: 5g
Cy3H13BO3 259
5

trans-2-(4-Biphenyl)vinylboronic acid

52,604-5 /—BOM: 1g
CMHBBOZ 109

QED

3-Bromo-5-methyl-2-(3'-methoxy-
benzyloxy)phenylboronic acid

63,947-8

. 947- OCHs 1g
59
@D

Cq5H16BBrO,
o
Br B(OH),

CHg
3-Chloro-4-(3',5'-dimethoxy-
benzyloxy)phenylboronic acid
63,951-6 C'jg/s‘o“k 19
C15H1GBC|O5 [e} 59
GED> H3CO.

OCHs
4-(3',5'-Dimethoxybenzyloxy)-
phenylboronic acid

63,575-8 BOM:2 14
CisH¢7BOs o/©/ 59
GED HsCO.

OCH3
3-(3',5'-Dimethoxybenzyloxy)-
phenylboronic acid
OCHs

63,576-6 19
Cy5H47BOs ° 5 59

(OH)2
@ o \©/

Pyrene-1-boronic acid

54,287-3 H’Z 1g
Ci6H11BO; 59
> 9@

9,9-Dihexylfluorene-2,7-diboronic
acid, 97%

56,633'0(H0)23 Cehia CeHia (OH) 19
CosH36B20,4 “

9,9-Dioctylfluorene-2,7-diboronic
acid, 96%

56,9364 0 CeHw Cus
Cy9H14B,04

B(OH), 19

9,9-Di(2'-ethylhexyl)fluorene-2,7-
diboronic acid

57,153-9 1g
C29H44B204 59

(HO)B O'O B(OH)2

9,9-Didodecylfluorene-2,7-diboronic
acid

CiaHas CizHas

57,149-0 40,6 B(OH)21 g
C37H60B204 \“/

Ready to scale up? For competitive quotes on larger quantities or custom synthesis, contact
E Sigma-Aldrich Fine Chemicals at 1-800-336-9719 (USA), or visit www.sigma-aldrich.com/safc.
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Boronic Acid Esters

The synthesis of biaryl compounds via the Suzuki-Miyaura coupling
reaction has become more commonplace now that many arylboronic
acids are readily available. Several years ago, Miyaura et al.

demonstrated the utility of cyclic pinacol esters of arylboronic acids

Trimethylboroxine, 99%

32,3136 o 19
C3HgB303 ?’B\cln 59
JBoBL
Me’ [0} Me

Dichloromethyldiisopropoxyborane

32,448-5 N— 19
CHIsBCLO, . F 59

°>_
Diisopropoxymethylborane, 97%
28,368-1 5g
C,H7B0, o>—

/
Me—B
3
Q

>_

Vinylboronic acid pinacolester, 95%

63,334-8 19
CgH1sBO, \o);% 109
EED /

Diethanolamine (3R)-(+)-
tetrahydrofuranylboronate, 98%

37,657-4 o~ 19
CgH16BNO S 79 5
gM16 3 H:LIB-</) 9

o H

2-Phenyl-1,3,2-dioxaborinane, 99%
34,133-9 19

CoH11BO, <:O:B—© 59
(0]

2-Propyl-1,3,2-benzodioxaborole, 97 %
46,451-1 19
O
(¢]

CgH] 1 BOZ
2-Allyl-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane

32,464-7 1g
CqH¢7BO, O‘B_/: 109
g

2-(4-Bromobutyl)-1,3,2-
benzodioxaborole, 96%

51,368-7

10H1zBBrOZ ©:

(E)-2-(3-Methoxypropenyl)-4,4,5,5-
tetramethyl-(1,3,2)-dioxaborolane, 95%

59,293-5 19
Haco/\/\sio 109
oi

509

B

CioH19BO3
CED

Vinylboronic acid dibutyl ester, 97%
56,814-7 — 1g
Cy0H21BO, fB:o~mc:H: 59
Butyldiisopropoxyborane, 98%

27,797-5 hd 109
C40H23BO; ?
g

SNy
2-(5,5-Dimethyl-1,3,2-dioxaborinan-
2-yl)fluorobenzene, 97%

63,268-6

s F g
Cq1H14BFO, o\B/©/ 59
> U
(5,5-Dimethyl-1,3,2-dioxaborinan-
2-yl)benzene, 97%

63,267-8

C1H15BO Oﬁk 08
111580, B g

- O
2-(4,4,5,5-Tetramethyl-1,3,2-dioxa-
borolan-2-yl)-1,5-difluorobenzene, 97%
63,269-4 4 5g
Ci2H1sBF0; OO 109

QED F

£
2-(cis-1-Ethyl-1-butenyl)benzo-
(1,3,2)dioxaborole, 97%

57,552-6 o
X {J
o

Ci2H15BO;
4-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)chlorobenzene, 97%

63,272-4 o 5g
B/©/ 109

@D >§Vé

3-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)nitrobenzene, 97 %

63,270-8 >?Lo 1g
Cy,H16BNO, O,é;\@/Noz 5g

QED
2-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)phenol

52,255-4 1g
Ci2H47BO;3 :)::_2 y 59

3-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)phenol, 97%

52,256-2 on 19

Ci2H47BO;3 j::@ 59

in Suzuki-Miyaura coupling reactions. Aldrich is pleased to offer the
following boronic acid esters as part of a growing line of reagents
used in the Suzuki-Miyaura coupling reaction.

4-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)phenol, 97%

52,257-0 o
:):O/BOOH

C 1 ZH 1 7BO3
2-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)aniline

57,655-7 19

C15H1gBNO, j; @ 59

3-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)aniline, 97%

57,468-6 NH2 19

C1,H15BNO, j: 5q

4-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)aniline, 97%

51,875-1 . 19
C12H1gBNO X . 59
1218 2 :):O/BONH

(45,55)-(+)-2-Butyl-N,N,N',N'-
tetramethyl-1,3,2-dioxaborolane-4,5-
dicarboxamide, 97%

59,480-6

C12H23BN,04 ot 5
GED ]YN(CHs)z
(2-tert—ButyI -1- ethynyl)
diisopropoxyborane

63,919-2 19
C12H23BO; I 59
QED

PPN

3-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-Z-yI)benzonitrile 97%

57.840-1 c=N
C13H16BNO, i@

4-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-Z-yI)benzonitrile 97%

52,755-6
Ci3H16BNO; :): » O c=n 59

3-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-Z-yI)benzoic acid, 97%

57,469-4 COOH

Ci3H17BO4 j: \ O

TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
call 1-800-558-9160 (USA), or visit sigma-aldrich.com.



4-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)benzoic acid, 97 %

51,349-0 o 5
j:O/B—O—COOH

C 1 3H 1 7BO4
N-(4-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)formamide,
97%

57,874-6 O>§< 19
C13H1gBNO; 5.5’ 59

o I
H H
N-(2-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)formamide,
97%

59,509-8 by 19
Ci3H1gBNO; 07 "NH 9>§< 59
@ ©/B\o

N-[3-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)formamide

59,520-9 >§< 19
O
C13H1gBN03 HYH é\o 59
(o]

4,4,5,5-Tetramethyl-2-phenylsulfanyl-
methyl-(1,3,2)dioxaborolane, 97%
56,815-5 1g
C43H:4B0O,S j: o

) 2%
2-Methoxy-4-(4,4,5,5-tetramethyl-
1.3 2-dioxaboro|an-2-y|)pheno| 98%

51,878-6
Ci3H19BO4 :):\ £ ,>_ 59

N-4-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)-phenylmethane-
sulfonamide, 97%

63,271-6 Ho g
C13H50BNO,S Son, 5
1320 A%OV\E}/@ 4 g

O
N-3-(4,4,5,5-Tetramethyl-1,3,2-

dioxaborolan-2-yl)phenylmethane-
sulfonamide, 97%

63,603-7 19
C13H208NO4S O\B H o) Sg
o N

QED d///\CHg
N-2-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)phenylmethane-
sulfonamide, 97%

63,604-5 19
C13H20BNO,S j;% 59
QED

H
N\S//O
g “CHs

trans-2-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)styrene

57,021-4 % 19
e 59

Cy4H19BO;

2-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl acetate

57,018-4 Q 19
Ci4H19BO, o>_Me 59

3-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl acetate, 97%

57,019-2 o 1g
Ci4H19BO4 io\ {;—{Me 59
B
>

4-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl acetate, 97%

57,020-6 o>_ 19
C14H19BO, o Ve 5g
O/BOO

Methyl 3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)benzoate, 97%

59,465-2

CuhO, B&
HeCO™ \Cj

Methyl 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)benzoate, 97%

59,476-8 . 19
Cy4H19BO, ‘ 59

Bg
HsCO

¢}

4'-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-Z-yI)acetaniIide 97%

51,877-8
C14HZOBNO3:):\ C >\~Me 5g

3'-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)acetanilide

57,808-8 e g
CaraNo, o ¥ 75 5
~0

2'-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)acetanilide

59,498-9 CHg 19
Cq4H50BNO3 OZ\NH (‘)& 59
CED B~d

2,6-Dimethyl-4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenol, 97%

51,879-4 w g

Ci4H21BO3 iO\BQOH 59
J

Me

2-(3,5-Dimethoxy)-phenyl-4,4,5,5-
tetramethyl-(1,3,2)dioxaborolane, 97%

63,390-9 O)§< 1g
C14H21BO4  hico By 59

CED

OCHs

Ethyl 2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)benzoate 97%

57 016-8 é

CisH21BO,
Ethyl 3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)benzoate 97%

52 754-8 i

CisH21BO,
Ethyl 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl) benzoate

52 756-4

Cq5H,1BO, :): i @—{

2-Methoxy-4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyl
acetate, 97%

59,447-4 o)§< 19
Cy5H21BOs o By 59

CED
chJ\o
HsCO

Methyl 3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-2-octenoate
54,062-5 19
Cy5Hp7BO, % A ome

H

N-(4-(4,4,5,5-Tetramethyl-1,3,2-

dioxaborolan-2-yl)phenyl)succinamic

acid, 97%

57,876-2 19

C‘|6szBN05 o ko] 59
OBONMOH
o W

trans-1-Buten-1-yl-(4-tert-butyldi-
methylsilyloxy)-4',4',5',5'-tetramethyl-
(1',3',2")-dioxaborolane, 95%
58,884-9 19
C‘|6HBBBO3Si 59

HaC,
GED N 0\/\/\B
CHs o

tert-Butyl-2-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-
phenylcarbonate, 97 %

57,022-2 >_ +
>0

A

C47H25BOs

Ready to scale up? For competitive quotes on larger quantities or custom synthesis, contact
E Sigma-Aldrich Fine Chemicals at 1-800-336-9719 (USA), or visit www.sigma-aldrich.com/safc.

1.800.231.8327
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.558.9160 Technical
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tert-Butyl 3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl carbonate,
97%

56 582-2

C47H25BOs j: @

tert-Butyl 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl carbonate,
97%

56,594-6 Q 19
C47H25BOs j: _@ o _59
d X

tert-Butyl-N-[2-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyl)-
carbamate, 97%

59,486-5 19
Ci7HaBNO, 7 59
> o

B~g

tert-Butyl-N-[3-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyl)-
carbamate, 97%

57,884-3 o 19
CHasBNO: o s

tert-Butyl-N-{4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyl}-
carbamate, 97%

56,235-1 1g

1-(cis-1,2-Bis(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl))pentene

52,990-7 % >§<
CisHB0s Y 0 &
S

2-[2-(4-Butylphenyl)vinyl]-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane, 97 %

59,287-0 o 19
CygH,7BO; S é\o 9
EED

1-(cis-1,2-Bis(4,4,5,5-tetramethyl-
1,3 2-dioxaborolan-z-yl))hexene

52,760-2

CygH34B204 %{o ]

B—

H
2-(2-Benzyloxyphenyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane, 97%
59,424-5

CofsCy O A§<
259

2-(3-Benzyloxyphenyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane, 97%

59,436-9

C19H23303 @ )%

2-(4-Benzyloxyphenyl)—4,4,5,5-
tetramethyl-1,3,2-dioxaborolane, 97%

59,414-8 OJ§< 1g
oy
(o)

CygH23BO3

N-2-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyltolyl-
sulfonamide, 97 %

63,629-0 1 g
C19H248N04S [oN ,O

= ©©

N-3-(4,4,5,5-Tetramethy|-1,3,2-
dioxaborolan-2-yl)phenyltolyl-
sulfonamide, 97 %

63,631-2 . 1g
C1gH24BNO,S 0B N2 59

@D

CHs

N-4-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyltolyl-
sulfonamide, 97 %

63,630-4
O @fg

C19H24BNO4S

b

2-[2-(4-Pentylphenyl)vinyl]-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane, 95%

59,298-6 59

Ci9H29BO; ,o>§< 25¢g
“ /\/\/@NB\O
1-(cis-1,2-Bis(4,4,5,5-tetramethyl-

1,3,2-dioxaborolan-2-yl))heptene, 95%

52,989-3 % O‘></\
& g-d

C19H368204
ﬁ

cis-1,2-Bis(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)styrene, 98%

52,757-2
P 9
O-8 B—O

C20H30B204
d{

1-(cis-1,2-Bis(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl))vinyl-
cyclohexan-1-ol

52,761-0 )é( ></\
Ca0H36B,05 1 p ] 7

g:{l
OH

Methyl (cis-2,3-bis(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl))-2-octenoate

52,759-9

C21H38B,06 )o%? fi/\

OMe
[¢]

cis-1,2-Bis(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)stilbene, 96%

52,758-0
P <
O-B B—0

C26H34B,04

9,9-Dihexylfluorene-2,7-
bis(trimethyleneborate), 97%

56,668-3 19
C31H44B,04 59
CeHig

0 [}
3 s 0

9,9-Dioctylfluorene-2,7-
bis(trimethyleneborate), 97%

56,935-6 1g
C35H5,B,04

C' CaHﬂi iCan

9,9-Di(2'-ethylhexyl)fluorene-2,7-
bis(trimethylene borate) 0.5M solution
in toluene

57,207-1
C37H52B,04

C

9,9-Didodecylfluorene-2,7-
bis(trimethyleneborate) 0.5M solution
in toluene

57,206-3 5mL
C43H688204 25mL

[} (o}

L CiHas S Ciates L
B ‘ i. ‘ PN
° O O °

TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
call 1-800-558-9160 (USA), or visit sigma-aldrich.com.



Diboron Esters

The following diboron esters are versatile reagents that couple with

organic triflates and halides to give the corresponding boronic esters,
which are used directly or readily converted to arylboronic acids. The
subsequent Suzuki-Miyaura coupling reaction can be run under mild

conditions, thus permitting the use of cyano-, ester-, carbonyl-, and
nitro-substituted aryl rings. The wide variety of arylboronic acids
available via these diboron esters also makes this class of compounds
suitable for solid-phase combinatorial studies.

Bis(neopentylglycolato)diboron, 96% Bis(diethyl-L-tartrate Bis(diisopropyl-L-tartrate
. 0, H o,
51,880-8 19 glycolato)diboron, 90% glycolato)diboron, 97%
CioH20B,04 O\B_BP 5g 52,716-5 19 52,718-1 19
><0' \o>< Ci6H24B2012 B o 5g C20H32B201; 59
B0~ _Q /oj)\oa /< j 2 )\
Bis(pinacolato)diboron, 98% o \([O,B“B\O o o O)B~B(Oj_)\°
47,329-4 0 o 19 S \(o 1 d o -11:07/
C12M24B204 :)io:B~B<O:t Zggg; Bis(\,N,N',\'-tetramethyl-p-
100g tartaramide glycolato)diboron Bis((+)-pinanediolato)diboron, 98%
500 2,720- 1 2,713- e 1
) . ) 216H2?B§012 9 9 58 320H3233204 @E@ 53
Bis(hexyleneglycolato)diboron, 96% Ve o o e, M"'o' Yo
B-B e
52,568-5 19 MeoN " d \O:S(NMeg o 5 = n
CoH4B0s QO‘B—B'Oi 59 ‘g T Bis((-)-pinanediolato)diboron, 98%
°° Bis(\V,N,N',\'-tetramethyl-1- 52,714-9 o o 19
; ; tartaramide glycolato)diboron Ca0H32B204 @ B8 >9
Bis(catecholato)diboron, 97% gly o o
47,328-6 0 o 19 gZ'|7-|23|;8N o ;g
C.>H<B,0 - 5 16M2862N40g 0 Q 9
12HgB,04 @:O,B B\Oji) 9 won . o /O:HLNMEQ
MezN\H:O/B B\o s
Bis(diethyl-p-tartrate glycolato)- ) 5
diboron I
Bis(diisopropyl-p-tartrate
52,715-7 19 glycolato)diboron, 97%
Ci6H24B2012 0 9 5g
EO o o .eu\oa 52,717-3 19
EIO\"\" O/B_B\O:groa C20H3ZBZO1Z/4 o o )5\9
le} o} O O, /O J'LO
B*B\%’/
O~ O O 0,
1T YT

iscovery and development of new synthetic methodologies using
ganoboron compounds. The formation of organic radicals from organo-
boranes in the presence of catalytic amounts of oxygen was first discovered
in the course of cooperative work with Professor Brown's research group.
Professor Suzuki was also
instrumental in the utilization
of organoboron

compounds as carbanions

in synthesis. Organoboranes
are also useful as a source of
carbocations under electro-
chemical conditions, although
a limited number of examples
have been reported. More
recent work by Suzuki and
coworkers revolves around
palladium catalyzed cross-
coupling reactions of various
organoboron compounds with
a number of organic
electrophiles in the presence
of bases. This reaction has
become known as the Suzuki
Coupling and is the focus of
this book.

S 2 Now

* Availablal
VIA BORANES y
VoLuMmE 3:

SUZUKI COUPLING

Akira Suzuki & Herbert C. Brown
Z51,430-6

Also available:

ORGANIC SYNTHESES VIA BORANES VoL. 1
Herbert C. Brown

240,094-7 X

ORGANIC SYNTHESES VIA BORANES VoL. 2:
RECENT DEVELOPMENTS

Herbert C. Brown, Marek Zaidlewicz

Z740,095-5

a Ready to scale up? For competitive quotes on

larger quantities or custom synthesis, contact

Sigma-Aldrich Fine Chemicals at 1-800-336-9719 (USA), or visit www.sigma-aldrich.com/safc.

1.800.231.8327

Service:
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Potassium Trifluoroborates

Alkyl, aryl, and alkenyl trifluoroborate salts are compelling
alternatives to boronic acids in Suzuki-Miyaura coupling and in
rhodium catalyzed carbon-carbon bond forming reactions. These
salts are air and water stable, and in many cases eliminate the

need to add either additional ligands or base for cross coupling.

Potassium 3-thiophenetrifluoroborate

57,157-1 s 19
C4H38F3KS \ / 59

BFs K"
Potassium 4-bromophenyl-
trifluoroborate

57,154-7 19

CeH,BBIrF5K /@/BFJK' 59
Br

Potassium 2-bromophenyl-
trifluoroborate, 96%

57,610-7 o 1g

C6H4BBrF3K f _BR K" 59

Potassium 3-nitrophenyl-
trifluoroborate

57,159-8 19

C6H4BF3KNOZOEN\©/BF;K' 59

Potassium 4-fluorophenyl-
trifluoroborate, 95%

59,284-6 . som, 19
T 5

CeH4BF4K
ED>

Potassium phenyltrifluoroborate, 95%
56,395-1 19

CgHsBFSK @/BFJK’ 59

Potassium 4-(trifluoromethyl)-
phenyltrifluoroborate, 96%

57,613-1 19

C5H4BFK /@/BF§ K" 5g
FaC

3

Potassium 4-formylphenyl-
trifluoroborate

57,609-3
C;HsBF5KO

19

BF K" 5
°Y©/ 9

H
Potassium benzyltrifluoroborate, 95%

56,305-6 19
C5H7BF3K ©/\BF;K* 59

Potassium o-tolyltrifluoroborate
57,612-3 e 19

C7H7BF3K i _BFs K" 59

Potassium p-tolyltrifluoroborate
57,155-5 g

1
C,HBF;K sk’ 5g
ST

Potassium 3-methoxyphenyl-
trifluoroborate, 96%

57,611-5 19

C7H,BF;KO Meo©/BF5 K" 5g

Bis(pinacolato)diboron

Whereas the boronic acids readily form cyclic anhydrides, these new
salts do not form unwanted side products. In many cases, the
trifluoroborate salt is more efficient and tolerant to functional
groups than the corresponding boronic acids.

Potassium 3,5-bis(trifluoromethyl)-
phenyltrifluoroborate

57,156-3
CgH3BFgK

19

FoC BFs K"
59

CF3
Potassium trans-styryltrifluoroborate

57,615-8 19

C8H7BF3K ©/\/BF;K’ Sg

Potassium phenethyltrifluoroborate,
95%

56,309-9 19

CgHoBF5K ©/\/BF5 K" 5g

Potassium 2,6-dimethylphenyl-
trifluoroborate, 95%

59,294-3 o 1g
C8H98F3K ©[BF37 K* Sg
@D -

¢ Versatile Reagent
for Suzuki-Miyaura
Coupling Chemistries

e Air Stable, Easy
Handling

¢ High Quality

e Research and
Commercial Scale
Capacity

e Superior Value

For more information on how we

can fulfill your Bis(pinacolato)diboron
needs, contact us at (800)336-9719

or safinechem@sial.com or contact
your local SAFC office.

SIGMA-ALDRICH

FINE CHEMICALS.

TO ORDER: Contact your local Sigma-Aldrich office (see back cover),
call 1-800-558-9160 (USA), or visit sigma-aldrich.com.




New Biaryl Building Blocks

Idrich is proud to bring you the following new building blocks. Each month, we will provide a new set of building blocks that are suitable for
your medicinal and synthetic chemistry needs. If you require a building block, but do not see it on the list, please contact bseitz@sial.com. To

place an order for any of the items below, please call 800-558-9160 (USA) or contact your local Sigma-Aldrich office..

L20,136-7
Ci3H14N,0;
Mw 230.27
250mg

L20,137-5
Ci4H16N0;
Mw 244.30
250mg

L20,138-3
Cy3H43BrN,0,
Mw 309.16
250mg

L23,277-7
Ci4H12N20
Mw 224.26
250mg

L23,279-3
Cy3HgBrN,O
Mw 289.13
250mg

L23,280-7
Cy3HgFN,O
Mw 228.23
250mg

L23,285-8
Cy3HgBrF3N,O
Mw 343.10
250mg

HaC,

L23,287-4
Ci4HgF3N,0,
Mw 294.24
250mg

L23,306-4
Cq41HoF3N,O
mw 242.20
250mg

L30,068-3
CizHioN;

Mw 194.24
500mg

L30,069-1
CizHioN;

Mw 194.24
500mg

L30,070-5
CizHioN;

Mw 194.24
500mg

L30,071-3
Cy3HgNO

mw 195.22
500mg

L30,072-1
Cy3HgNO
mw 195.22
500mg

F NS
ek
H (6]
HaC- gy
HsC-O
7\
N
°N CF3
H

L30,074-8
Ci3HgNO

mw 195.22
500mg

L31,783-7
CgHgN3

Mw 159.19
250mg

L31,784-5
CioH11N3

mw 173.22
250mg

L31,786-1
CgHgBrN;
mw 238.09
250mg

L31,788-8
CioH11N30
Mw 189.22
250mg

L44,655-6

Cq4HgFgN
Mw 305.22

250mg

L45,046-4
Cq6H13FN,O
Mw 268.29
250mg

=
H

HaC-

_
N
o

3
Ho
B

2

:/ )
N NH,
H
C
A\
N\N N
H
I,
;/ \
N‘N NH
H

(o)
A\
NN N,
H

OH

N/\

Unable to find a particular building block? Sigma-Aldrich offers a wide range of technologies for Custom Synthesis. From mg to kg we have a
team of scientists available to assist you in any synthetic problem; and when you are ready to move into clinical phases, we will be there to
manufacture your building block on a commercial scale.

For more information, please contact:

Fax:
Email:

Sigma-Aldrich Fine Chemicals
Phone: 800-336-9719 or 314-534-4900

800-368-4661 or 314-652-0000

safinechem@sial.com

1.800.231.8327

Service:

.558.9160 Technical
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Sigma-Aldrich Worldwide Locations

Argentina

SIGMA-ALDRICH DE ARGENTINA, S.A.
Tel: 54 11 4556 1472

Fax: 54 11 4552 1698

Australia

SIGMA-ALDRICH PTY., LIMITED
Free Tel: 1800 800 097

Free Fax: 1800 800 096

Tel: 612 9841 0555

Fax: 612 9841 0500

Austria

SIGMA-ALDRICH HANDELS GmbH
Tel: 43 1 605 81 10

Fax: 43 1 605 81 20

Belgium
SIGMA-ALDRICH NV/SA.
Free Tel: 0800-14747
Free Fax: 0800-14745
Tel: 03 899 13 01

Fax: 03899 13 11

Brazil

SIGMA-ALDRICH BRASIL LTDA.
Tel: 55 11 3732-3100

Fax: 55 11 3733-5151

Canada

SIGMA-ALDRICH CANADA LTD.
Free Tel: 800-565-1400

Free Fax: 800-265-3858

Tel: 905-829-9500

Fax: 905-829-9292

China

SIGMA-ALDRICH CHINA INC.
Tel: 86-21-6386 2766

Fax: 86-21-6386 3966

Czech Republic
SIGMA-ALDRICH s.r.o.
Tel: 246 003 200

Fax: 246 003 291

Denmark

SIGMA-ALDRICH DENMARK A/S
Tel: 43 56 59 10

Fax: 43 56 59 05

Finland
SIGMA-ALDRICH FINLAND
Tel: 358-9-350-92 50

Fax: 358-9-350-92 555

ALDRICH

P.O. Box 355
Milwaukee, WI 53201
USA

Return Service Requested

France

SIGMA-ALDRICH CHIMIE S.a.r.l.
Tel appel gratuit: 0800 211 408
Fax appel gratuit: 0800 031 052

Germany

SIGMA-ALDRICH CHEMIE GmbH
Free Tel: 0800-51 55 000

Free Fax: 0800-649 00 00

Greece

SIGMA-ALDRICH (0.M.) LTD
Tel: 30 210 9948010

Fax: 30 210 9943831

Hungary

SIGMA-ALDRICH Kft

Tel: 06-1-235-9054

Fax: 06-1-269-6470

Ingyenes z6ld telefon: 06-80-355-355
Ingyenes zold fax: 06-80-344-344

India

SIGMA-ALDRICH CHEMICALS
PRIVATE LIMITED

Telephone

Bangalore: 91-80-5112-7272
Hyderabad:

91-40-5531 5548 / 2784 2378
Mumbai: 91-22-2579 7588 / 2570 2364
New Delhi:

91-11-2616 5477 / 2619 5360
Fax

Bangalore: 91-80-5112-7473
Hyderabad: 91-40-5531 5466
Mumbai: 91-22-2579 7589
New Delhi: 91-11-2616 5611

Ireland

SIGMA-ALDRICH IRELAND LTD.
Free Tel: 1800 200 888

Free Fax: 1800 600 222

Israel

SIGMA-ALDRICH ISRAEL LTD.
Tel: 08-948-4100

Fax: 08-948-4200

Italy

SIGMA-ALDRICH S.r.l.
Telefono: 02 33417310
Fax: 02 38010737

Numero Verde: 800-827018

i sigma-aldrich.com i

Japan

SIGMA-ALDRICH JAPAN K.K.
Tokyo Tel: 03 5796 7300
Tokyo Fax: 03 5796 7315

Korea
SIGMA-ALDRICH KOREA
Tel: 031-329-9000

Fax: 031-329-9090

Malaysia

SIGMA-ALDRICH (M) SDN. BHD
Tel: 603-56353321

Fax: 603-56354116

Mexico

SIGMA-ALDRICH QUIMICA, S.A. de C.V.
Free Tel: 01-800-007-5300

Free Fax: 01-800-712-9920

The Netherlands
SIGMA-ALDRICH CHEMIE BV
Tel Gratis: 0800-0229088
Fax Gratis: 0800-0229089
Tel: 078-6205411

Fax: 078-6205421

New Zealand
SIGMA-ALDRICH PTY., LIMITED
Free Tel: 0800 936 666

Free Fax: 0800 937 777

Norway

SIGMA-ALDRICH NORWAY AS
Tel: 23 17 60 60

Fax: 23 17 60 50

Poland

SIGMA-ALDRICH Sp. z 0.0.
Tel: (+61) 829 01 00

Fax: (+61) 829 01 20

Portugal

SIGMA-ALDRICH QUIMICA, S.A.
Free Tel: 800 20 21 80

Free Fax: 800 20 21 78

Russia
SIGMA-ALDRICH RUSSIA
000 SAF-LAB

Tel: 095 975-1917/3321
Fax: 095 975-4792

Singapore
SIGMA-ALDRICH PTE. LTD.
Tel: 65-6271 1089

Fax: 65-6271 1571

South Africa
SIGMA-ALDRICH

SOUTH AFRICA (PTY) LTD.
Tel: 27 11 979 1188
Fax:27 11 979 1119

Spain

SIGMA-ALDRICH QUIMICA S.A.
Free Tel: 900101376

Free Fax: 900102028

Sweden

SIGMA-ALDRICH SWEDEN AB

Tel: 020-350510

Fax: 020-352522

Outside Sweden Tel: +46 8 7424200
Outside Sweden Fax: +46 8 7424243

Switzerland

FLUKA CHEMIE GmbH

Swiss Free Call: 0800 80 00 80
Tel: +41 81 755 2828

Fax: +41 81 755 2815

United Kingdom
SIGMA-ALDRICH COMPANY LTD.
Free Tel: 0800 717181

Free Fax: 0800 378785

Tel: 01747 833000

Fax: 01747 833313

United States
SIGMA-ALDRICH

P.0. Box 14508

St. Louis, Missouri 63178
Toll-free: 800-325-3010
Call Collect: 314-771-5750
Toll-Free Fax: 800-325-5052
Tel: 314-771-5765

Fax: 314-771-5757
Internet:
sigma-aldrich.com

Order/Customer Service 1-800-325-3010 e Fax 1-800-325-5052

Technical Service 1-800-325-5832 e sigma-aldrich.com/techservice

Development/Bulk Manufacturing Inquiries Sigma-Aldrich Fine Chemicals 1-800-336-9719
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World Headquarters ¢ 3050 Spruce St., St. Louis, MO 63103 ¢ (314) 771-5765
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We are committed to the success of our Customers, Employees and Shareholders through leadership in Life Science, High Technology and Service.
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