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Suzuki-Miyaura Cross Coupling Reaction
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FBAR—=HIOXNY T T R

E7 U —IVEEIEENE, RAEEHROE T HEEEMEMNRE
DEERFEAERE LTAVWLNTWET, Al #EF X
EERZEET Y 7IV=H)b, REMEA-TIVFIVA-2T /ET
IDUE, ET7V—ILHBEREREGZOTVET, Rk, E7 VU
—IVDFERITIE VIV VIR, TVIN—=T =N\ V=1
ISR EDFIBENTEL LD, RIGDEREICZLL, Ffe,
ZOWEELRLTELHVEFHAT L,

19814, Kk, BSOS, H—R/N\T I T LR SIBEDEF
EF 7U—=bARavEEET7 ) =70 FhASEWERTE T
U=V EERY ZEHRNGEAEERELEL (eq. 1) Y,

z

3 mol% Pd(PPhg),
aq. NaxCO3

benzene, reflux

z

CORIGE, BMGERET, BULNEBREEBVNETET Y —
WERBBTENTEET, LHOEEREICEZHMNDGL, f
ZIE, KBEPLHIVARFVIVE, RIVZIVEEE, RLGERE
EHITBET—IVEERT BT ENTEEY (eq2) » Efz,
BELRNMEEEFTIZEUIINT T/ —IVEEKL AT BT
EDFERETY (eq.3) ? . TOERGAHY 7V IRIGIE, BB
EDRERLT AR—EHI/OXAhy TV IRIS] EMFEN
TVWEY, COHAR—EFHI/ORHY TV IRIGEESH TER
5les, HAGHBHIMTONTVET,

QB(OH)Q + Br COOMe
)

3 mol% Pd(OAc),

Nap,CO3
LA e T
Benzene, reflux, 6 h

Y. 94 %
'Bu Me,
'Bu B(OH), + Br 2
N=

OMe

'Bu Me,
5 mol% Pd(PPhg),
e —— tBu / \ (eq. 3)
KO'Bu, DME N=

OMe Y. 83 %

RE, J)—VT IR M)—D8BELS, KEBRESELTAWL
BERAR—ERHIOAADY TV IRISHRLZ EBEINTVE
T, FZIE, TRSTFILT7VEZYLTOSI REAVERET
&, KFBTT7 U= ROVEEABOH), BuN' 2K L, 70O
AAy TV VIRIGERELEYT (eqd) ¥, Ffz, KAUD
PAdO)EEE W ey ORAAY TV ITRISHDBETNTOET
(eq.5) ¥,

Br.
OH
+
F3C B(OH),
0.2 mol% Pd(OAc),
BuyNBr
FaC O OH (a9
Y. 99 %

K2COg, Hy0
70°C,2h
MeOB(OH)Z + Br@SO3Na
(eq. 5)
MeSOSNa

Y. 78 %

0.1 mol% Pd[PPhy(m-CsHsSOsNa)]s

H,O /EtOH, 80 °C, 7 h

TRETIE, MREERY X —1I8RPdEEZ BN 70X
Ay TV ITRIEPRESNTVEYT, TOPIERIERY 7
—VIROBRFRHLTEY, K, BERBEICTNETHY, K
ISRDSDENHABEZTY, ZLT, PAITIRII—DKRRT
1 /BICGRUBFEN TV, RISIKBLTGART S L%k
<, BYBLFIATZZENTEET (eq.6) 7.

Oy-eon - O

(1.1 mol eq.)

_( o) J\;‘r /Ph
HN R ---1-PdCl, (eq. 6)
Ph
20 2 n

&

(5.0 x 105 mol eq.)

NayCOj (1.11 mol eq.), H20, 100 °C, 24 h

entry catalyst Y. (%)
1 1st use 95
2 10th use 93
3 1st ~ 10th consecutive use av. 95

1AV BREERAR—=ZHIOXDY TV TRIGODBEEE LT
AVBHEALLEEINTVET., Thickd s, RIGKRTE, £
UISERAR CERICHET 2T LD TE, MR 4 > kEH
ICRFENE T, 17V RESIUMEEZZOEEBEANATSS
EDERETY (eq.7) ¥,

QB(OH)Z + Br@OMe

1.2 mol% Pd(PPhg),

Na,CO3
OMe (e9.7)
~\ -
Bu’N@N‘Me BF4

N X use 1st 2nd 3rd 4th
110 °C, 10 min yield (%) 81 89 77 82

1994 LB AR -V AR A Y 7)) VI RISDOEREEHEND
ISEI D TREESNTLR , ZLDERAPREETNTOE
T BRI, AUTo— IV FERICERE L7 U—IL3—I RS
KUO7U—=)b7az FigEL4n7 ) —)bROVvEgERIEL, Bl
KTET7V—IVEEZEY (eq8) o
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(HO)ZB—Q—X

5 mol% Pd(PPhs),, Base

[¢]
O/\o B 0.1 eq. NaOMe
X ——
| _— MeOH / THF (ea.8)
MeOOC. N
| X
=

T)—=IVINGA RBLUTT7 U=V M) 75— FDRIGHEIE,
Ar-l > Ar-Br > Ar-OTf >> Ar-CIDJEE > TWE T, 7 —jbo O
) RIEPAICR g 2B{LR{SIIDEWN =8, 77U — VBRI AN T
DR CHIGEPETRIIELZEITIHBEEHRE, BREETDIC
RIEHETLER A, PAEEDKD Y ICNIfEERBWNS T &IC
KW, 7U—=ibyal) REF7U—LROVED S BIFRINETE
TU—IVEBONZTENRESNTVET (eq.9) ¥,

<j>—s(om2 + mQ

o}
Q@ — Q@ [ Tu
P

oh OMe
@Rz cl
| \N'/
Fe K I\CI
==
Phy
(10 mol%) , 4BulLi
(eq.9)
K3POy4, dioxane, 80 °C

voae OMe
[ when Pd(PPhg), Y.< 1%]

7= ROVBOREEE, ) vy —)VEEEIE)FY
LEEETIVFIVART— M ERISEEZDHA—RATY., LH
LAEAS, EETRLEZTOEIFNEZSHENT &, BI]EIC
SOTRAROVEBONENMETTSHEVSBERNHYEL
feo BEBIE, YROVIRATIVEEET ) —ILINZA FHBL
E7U—=Ib b T75—bh5ESNST7)—)bAROF— b,
BARA-BHIVOARAY TV IRIGICHBARETH BT LR
HELTVWET (eq.10) ¥, 27 —)bROF+—riE, 0O
AAY TV VY IRIGICEERRT ST EDTELERGED
T,

o p
B—8,
\ o , 3 mol% PdCly(dppf)
| X

N

/ (0]
Q KOAc / DMSO or dioxane

R X, X' =1, Br, OTf
dppf = 1,1"-bis(diphenylphosphino)ferrocene

— N\
_l_ % Pd cat. _FL_ _IL_

BAR-—=HI/AXAY TU YIRS, KE-RKEBELED
feHDHRLBHEFEDIDTHY, KAGENLLENDRER
MEBET BDDBERBEARETT,

X
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AOVER

A1774 19 59 259

B(OH),

+1/2H,S04
NH,
3-Aminophenylboronic Acid

A1843 250mg 1g

2-Anthraceneboronic

B(OH),

A1942 5g 259

B(OH),

i
C_CH3

3-Acetylphenylboronic
Acid [204841-19-0]

A1907 19 59

B(OH),

ﬁ_CHg
(0]

4-Acetylphenylboronic
Acid [149104-90-5]

A1281 19 59 259

" HQO
NH»

3-Aminophenylboronic Acid
Monohydrate [206658-89-1]

go
o
=z

B2978 1g

|
0~ “B(OH),

Benzofuran-2-boronic

B2893 19 59

|
S~ B(OH),

Benzo[b]thiophene-2-yl-

B3056 59

B(OH),

OCHZQ

3-Benzyloxyphenylboronic

QCHQO@B(OH)Z

4-Benzyloxyphenylboronic

3-Biphenylboronic Acid

B(OH),

4-Biphenylboronic Acid

Hemisulfate [66472-86-4] | | Acid [141981-64-8] | | Acid [98437-24-2] | | boronic Acid [98437-23-1] | | Acid [156682-54-1]
B2145 19 59 |l B2489 59 |l B2294 59 259 J§ B2490 19 | B3022 19 59
B(OH)»
B(OH), CF3

4,4'-Biphenyldiboronic

O

CF3
2,4-Bis(trifluoromethyl)phenyl-

3-Carboxy-5-nitrophenylboronic

3-Carboxyphenylboronic

o]
4-Carboxyphenylboronic

Acid [146631-00-7] [5122-95-2] [5122-94-1] | | Acid [4151-80-8] | | boronicAcid [153254-09-2]
B1886 19 59 | B2860 1g Jf B2889 59 |l B2890 19 59 259 | B1858 19 59 259
B(OH) B(OH), B(OH), B(OH)>
0 |00 o
Br B(OH),
FsC CFs,
3,5-Bis(trifluoromethyl)- Br Br
phenylboronic Acid 4'-Bromo-4-biphenylboronic | | 2-Bromophenylboronic 3-Bromophenylboronic 4-Bromophenylboronic
[73852-19-4] | | Acid [480996-05-2] | | Acid [244205-40-1] | | Acid [89598-96-9] | | Acid [5467-74-3]
B3307 1g 59 | B2862 1g 59 |l B0529 19 59 259 |l B2589 1g 59 |l B2251 59 259
B(OH), B(OH),
HO).B
ERGEPwt £
CH B
X Br” 87 BOH), || NN 0K e
N Br CHy—C—CHs
(CHz)3CHg Ln
3
2-Bromo-5-pyridineboronic | | 5-Bromo-2-thiopheneboronic Butylboronic Acid 4-Butylphenylboronic 4-tert-Butylphenylboronic
Acid [223463-14-7] | | Acid [162607-17-2] [4426-47-5] | | Acid [145240-28-4] | | Acid [123324-71-0]
C2385 1g 59 |lf C2028 1g 59 |f C1353 1g 59 lf C1760 1g 59 |f C2386 19 59
B(OH)s B(OH), B(OH) B(OH), B(OH)z
@ )
(0] (0]
Il [l C—OH Cl
OoN C—OH C—OH l F OCH,3

3-Chloro-4-fluorophenyl-

2-Chloro-4-methoxyphenylboronic

5-Chloro-2-methoxyphenyl-

2-Chlorophenylboronic

3-Chlorophenylboronic

Acid [101084-81-5] | | Acid [25487-66-5] | | Acid [14047-29-1] | | boronic Acid [144432-85-9] | | Acid [219735-99-6]
B(OH
PO B(OH). B(OH), ©r) (HORB.__~
OCHs o |
NS
cl N Cl
Cl Cl

4-Chlorophenylboronic

2-Chloro-5-pyridine-

||
o1 87 D B(OH),

5-Chloro-2-thiophene-
boronic Acid[162607-18-3]

Q,

3-Cyanophenylboronic-
Acid [150255-96-2]

B(OH),
CN

4-Cyanophenylboronic
Acid [126747-14-6]

boronic Acid [89694-48-4] | | Acid [3900-89-8] | | Acid [63503-60-6] | | Acid [1679-18-1] | | boronic Acid [444120-91-6]
C2066 1g 59 |§ C2031 59 25g | C1778 19 5g 25g | C2188 19 59 §f D3434 5g 259
B(OH), B(OH), B(OH)»

e

Cyclohexylboronic Acid
[4441-56-9]

@im
Cl
2,3-Dichlorophenylboronic
Acid [151169-74-3]

N

ERGICDWTUER—LNR—I TTBW T ET, F—LRX—I TEBERND SR EARRIHTENTEET,
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D2494 19 59 259

B(OH),

dc

Cl
2,4-Dichlorophenylboronic

D3044 59

B(OH),

CI /©/o|

2,5-Dichlorophenylboronic
Acid [135145-90-3]

D3357
B(OH)

(
CI\©/CI

2,6-Dichlorophenyl-
boronic Acid [73852-17-2]

B(OH)»
ol
Cl

3,4-Dichlorophenyl-
boronic Acid [151169-75-4]

5g jj D3783 5g 25g | D2909 5g

B(OH),
cl” t ~Cl

3,5-Dichlorophenyl-
boronic Acid [67492-50-6]

Acid [68716-47-2]
B(OH),

T

X

2,3-Difluorophenyl-
boronic Acid [121219-16-7]

(OH)

B(OH)»
F

<F

F

2,4-Difluorophenyl-
boronic Acid [144025-03-6]

B(OH),
F
F

2,5-Difluorophenyl-
boronic Acid [193353-34-3]

B(OH),
F< i F

2,6-Difluorophenyl-
boronic Acid[162101-25-9]

D3081 5g 259

B(OH),

3,5-Difluorophenyl-
boronic Acid [156545-07-2]

B(OH);

OCHg3

OCHj

2,3-Dimethoxyphenyl-
boronic Acid [40972-86-9]

D3513 19 59 259

B(OH),

(OH)
CH30/©\OCH3

3,5-Dimethoxyphenyl-
boronic Acid [192182-54-0]

D3521 19 59

B(OH),

é)/om3

OCHjg

2,4-Dimethoxyphenyl-
boronic Acid [133730-34-4]

B(OH);
OCHs
CH30

2,5-Dimethoxyphenyl-
boronic Acid [107099-99-0]

B(OH),
CH40 OCH,

2,6-Dimethoxyphenyl-
boronic Acid  [23112-96-1]

OCHs

3,4-Dimethoxyphenyl-
boronic Acid [122775-35-3]

D3516 5¢

2,3-Dimethylphenyl-
boronic Acid [183158-34-1]

D3514 1959

B(OH),

CHs

2,4-Dimethylphenyl-
boronic Acid [55499-44-0]

D3517 19 59

B(OH),
CHg

2,5-Dimethylphenyl-
boronic Acid  [85199-06-0]

B(OH),
CHs CHs

2,6-Dimethylphenyl-
boronic Acid [100379-00-8]

D3396 5g 25g

B(OH),
CHg f CH3
Y

3,5-Dimethylphenyl-

D3537 1g

B(OH),

.
S

4-(Diphenylamino)phenyl-

D3823 200mg 1g

s
o
s s~ “B(OH),

Dithieno[3,2-b:2,3-d]thiophene-

B(OH),

©/OCH2CH3

2-Ethoxyphenylboronic

B(OH);

f OCH,CH3

3-Ethoxyphenylboronic

4-Ethoxyphenylboronic
Acid [22237-13-4]

2-Ethylphenylboronic
Acid [90002-36-1]

4-Ethylphenylboronic
Acid [63139-21-9]

boronic Acid [172975-69-8] | | boronic Acid [201802-67-7] | | 2-boronicAcid [183960-95-4] | | Acid [213211-69-9] | | Acid [90555-66-1]
B(OH)2 B(OH)2 OH
B(OH), S | S —BoHR
CHgCHg ! !
Fe Fe
s o= B(OH
OCH,CHs CH,CHs (S (OH)-

Ferroceneboronic Acid
[12152-94-2]

1,1'-Ferrocenediboronic
Acid [32841-83-1]

F0683 1959

B(OH)»
|
CHs

2-Fluoro-4-methylphenyl-

F0712 1959
B(OH),
F
CHg

3-Fluoro-4-methylphenyl-

F0666 1959

B(OH),
F

4-Fluoro-2-methylphenyl-

F0697 5g 259
B(OH),
CH,
F

4-Fluoro-3-methylphenyl-

F0407 19 59 259
)2

©/F

2-Fluorophenylboronic

o
o
I

3-Fluorophenylboronic
Acid [768-35-4]

4-Fluorophenylboronic
Acid [1765-93-1]

2-Formylphenylboronic
Acid [40138-16-7]

boronic Acid [170981-26-7] | | boronic Acid[168267-99-0] | | boronic Acid[139911-29-8] | | boronic Acid [139911-27-6] | | Acid [1993-03-9]
F0404 59 25g || FO361 59259 | B1873 19 59 |l F0445 19 59 259 J F0446 19 59
B(OH)2 B(OH)2 B(OH)2 BOH)2
F B(OH ﬁ_H ©
(OH)2 4 o
I} C—H
F C—H o

3-Formylphenylboronic
Acid [87199-16-4]

4-Formylphenylboronic
Acid [87199-17-5]

R—LNR=I TNV T Ly MIREENTOEWMEEY, HEORT—IV7 v TOTHASGEZIHIITEIET,
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F0548 1g
o L0 |
H—C S S B(OH).

5'-Formyl-2,2"-bithiophene-

F0549 19 59

o |
&g B(OH),

H—C

5-Formyl-2-thiophene-

oq |
H—C”~ 0~ “B(OH),

5-Formyl-2-furan-

F0394 19 59

|
0~ “B(OH),

2-Furylboronic Acid

F0438 19 59

B(OH),

q

3-Furylboronic Acid

Hexylboronic Acid

3-(Hydroxymethyl)phenyl-

4-(Hydroxymethyl)phenyl-

5-boronic Acid boronic Acid [4347-33-5] | | boronic Acid [27329-70-0] [13331-23-2] [55552-70-0]
B(OH), B(OH)2 B(OH), B(OH),
¢ OH
CH3\/\/\/B\OH
CH,OH CH,0H OH

2-Hydroxyphenylboronic

3-Hydroxyphenylboronic

4-Hydroxyphenylboronic

Isobutylboronic Acid

4-1sopropylphenylboronic

[16343-08-1] | | boronic Acid [87199-15-3] | | boronic Acid [59016-93-2] | | Acid [89466-08-0] | | Acid [87199-18-6]
10597 59 259 10620 59
B(OH), B(OH) B(OH), B(OH),
CHs C—OCH3
/CHCHgB(OH)g Il o
CHg iy CHs o Il
OH “CHs, C—OCH3

2-(Methoxycarbonyl)phenyl-

3-(Methoxycarbonyl)phenyl-

Acid [71597-85-8] [84110-40-7] | | Acid [16152-51-5] | | boronic Acid [374538-03-1] | | boronic Acid [99769-19-4]
M1907 1g 59 259 f M1261 1g 59 259

B(OH), B(OH)» B(OH), B(OH),

OCHj;
CH3B(OH)2

C—OCH

i ° OCHjs OCHj
4-(Methoxycarbonyl)phenyl- | | 2-Methoxyphenylboronic | | 3-Methoxyphenylboronic | | 4-Methoxyphenylboronic | | Methylboronic Acid

B(OH),

1-Naphthaleneboronic

2-Naphthaleneboronic

4-(1-Naphthyl)phenyl-

boronic Acid  [99768-12-4] | | Acid [5720-06-9] | | Acid [10365-98-71 | | Acid [5720-07-0] [13061-96-6]
M2035 59259 i M1127 1959 f M1313 59 f M1314 19 59 259 J§ M1126 59 25g

B(OH), B(OH), B(OH), B(OH)2

HO).B
NG @ ©/
) NO2
O

CHs CHs; CHg
3,4-(Methylenedioxy)phenyl- 4-Methyl-3-nitrophenyl- 2-Methylphenylboronic Acid | | 3-Methylphenylboronic Acid | | 4-Methylphenylboronic Acid
boronicAcid  [94839-07-3] | | boronic Acid [80500-27-2] [16419-60-6] [17933-03-8] [5720-05-8]
M1972 19 59 f M1850 19 59 f M1570 19 59 f M1793 5g f M1458 19 59

B(OH)2 B(OH), B(OH), BOH):
| SCH;3
CHg S B(OH),

SO2CHz SCH3 SCHy
4-(Methylsulfonyl)phenyl- 5-Methyl-2-thiopheneboronic 2-(Methylthio)phenyl- 3-(Methylthio)phenyl- 4-(Methylthio)phenyl-
boronic Acid [149104-88-1] | | Acid [162607-20-7] | | boronic Acid [168618-42-6] | | boronic Acid [128312-11-8] | | boronic Acid  [98546-51-1]
D 19 59 259 |l N0649 19 59 259 J N0798 1959 Jf N0811 19 59 Jf N0563 5g 25¢

B(OH), B(OH)2 B(OH)2
O NO.

2-Nitrophenylboronic

NO,
3-Nitrophenylboronic

19
B(OH),
NO,

4-Nitrophenylboronic
Acid [24067-17-2]

i ‘ B(OH),

9-Phenanthreneboronic
Acid [68572-87-2]

B(OH),

<

Phenylboronic
Acid

[98-80-6]

Acid [13922-41-3] | | Acid [32316-92-0] | | boronic Acid [870774-25-7] | | Acid [5570-19-4] | | Acid [13331-27-6]
N0812 P1093 100mg 1g |§ B0857 59 259 250g | P1358 1g 59 | P1625 19 59 259

(HO)ZB@B(OH)Z

1,4-Phenylenediboronic
Acid [4612-26-4]

B(OH),

1-Pyreneboronic Acid
[164461-18-1]

o~

ERRICDWTUER—LNR—Y TTEWEITE T, F— L=V TRIBERD SHEERKITHTENTEET,
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P1594 19 59

B(OH),

é
|
N

4-Pyridylboronic Acid

pZ I B(OH).
NS
N

3-Pyridylboronic Acid

P1759 100mg 1g 12412 ig

(HORB_~\ . -BOH): B0
S - OO0
N N

5-Pyrimidylboronic Acid

Quinoline-3-boronic Acid

2-p-Terphenylboronic Acid

3-(Trifluoromethoxy)phenyl-

4-(Trifluoromethoxy)phenyl-

2-(Trifluoromethyl)phenyl-

[1692-15-5] [1692-25-7] [109299-78-7] [191162-39-7] [663954-31-2]
11772 19 59 259
B(OH)2 B(OH)»
S B(OH)2 CHS;CH CH:CHa ( )
m | | | | CHg CHa OCF;
s~ B(OH), S B(OH)2 3 L cHe
“CHg
Thienol[3,2-blthiophene- 2-Thiopheneboronic Acid | | 3-Thiopheneboronic Acid | | 2,4,6-Triisopropylphenyl- 2-(Trifluoromethoxy)phenyl-
2-boronicAcid [160032-40-6] [6165-68-0] [6165-69-1] | | boronic Acid [154549-38-9] | | boronic Acid [175676-65-0]
B(OH)2 BOH) B(OH), B(OH), B(OH),
<j [irws :t
OCF3 OCF,4 CF3 CFs3

3-(Trifluoromethyl)phenyl-

4-(Trifluoromethyl)phenyl-

2,4,6-Tris(3,4-difluorophenyl)-

2,4,6-Tris(4-fluorophenyl)-

2,4,6-Tris(m-terphenyl-

boronic Acid [179113-90-7] | | boronic Acid [139301-27-2] | | boronic Acid  [1423-27-4] | | boronic Acid  [1423-26-3]| | boronic Acid[128796-39-4]
T2574 59 l T1960 19 59 | T2664 1g 59 J T2640 59 25g | D3435 59 259
B(OH), B(OH). B(OH), ?
F CHa CHs
o™ oo
F B\O/B Cl BB cl
F CHs Si(CHa)s ©/ \© C|j©/ \G[CI
2,3,4-Trifluorophenyl- 2,4,6-Trimethylphenyl- 4-(Trimethylsilyl)phenyl- 2,4,6-Triphenylboroxin 2,4,6-Tris(3,4-dichlorophenyl)-
boronic Acid[226396-32-3] | | boronic Acid [5980-97-2] | | boronic Acid [17865-11-1] [3262-89-3] | | boroxin
T2430 59259 j T1814 109 Jf T1887 100mg | T1929 19 59 |l 72498 19 59
F F 3
©/F F\QF CHa=CH. O« CH=CH,
B oBo | |
B., N e e BB F [SNpe] @
LS 7y ponsed S
O || L ol e
F F F F Q A 2,4,6-Tris(3,4,5-trifluoro-

phenyl)boroxin

2,4,6-Trivinylboroxin - Pyridine

boroxin boroxin [448-59-9] | | 5'-yl)boroxin [909407-14-3] [223440-94-6] | | Complex [95010-17-6]
V0075 19 59
B(OH),
CH=CH,
4-Vinylphenylboronic
Acid [2156-04-9]
A2086 1959 l A2157 19 59 | B3448 1g 59
CHg CHs CHg
CHg o} CHg °} CHg o,
< — B—CH=C=CH, B—CH,CH=CH, B—0H2—©
,‘_I'\ O yﬁgl ZT’ [/ CHe——C CHy——d0 CHy——0
CHg CHg CHs

B3019

59
CHy

B
/
CHy——0
CH,

2-(4-Biphenylyl)-4,4,5,5-tetra-
methyl-1,3,2-dioxaborolane
[144432-80-4]

B3151 19

X o Ko
B B
cHY \—g o~/ "CHy

4,4'-Bis(5,5-dimethyl-
1,3,2-dioxaborinan-2-yl)-
biphenyl [5487-93-4]

2-Allenyl-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane
[865350-17-0]

2-Allyl-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane
[72824-04-5]

2-Benzyl-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane
[87100-28-5]

B3363 59

CHy CHg

CH—O T [ LT
IB S S B\
CHy——0 0——CHs

CHg CHs

5,5'-Bis(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-2,2'-
bithiophene  [239075-02-6]

B3501 19 59

CHy
CHy

I
CH,
Vs 3
T ~o” “CHs
© _O.__CHs
g CHs
O—X~CH,3
CHy

1,1-Bis(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-
ferrocene [737776-93-1]

B3199 19 59

CHs
(o]
) —CH_B!
/ 251
(0]
CHs
2-(Bromomethyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane
[166330-03-6]

CHs

CHs

R—LR—=T TN\ Ty MUREENTWEWMEEY, BEORT—IVT7 v TOTHBEZIHIFTHEIET,
www.tokyokasei.co.jp/jutaku/synthesis
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B2828
CHs

19 59
Br,

CHg

2-(2-Bromophenyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane

CHg

o. O

CHg

5-Bromo-5'-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-2,2"-

Cl
0
/B
CHj3 d

2-(2-Chlorophenyl)-5,5-di-
methyl-1,3,2-dioxaborinane

CHs
O\
&

CHs

CHg

CHg

2-Cyclopropyl-4,4,5,5-tetra-
methyl-1,3,2-dioxaborolane

1g jf C2004 1g | C2276 19 59 lf D3596 19 59

_O(CHz)sCHs
CHg:CH—B\
O(CH2)3CH3

Dibutyl Vinylboronate

methyl-1,3,2-dioxaborolan-
2-yl)aniline  [920304-57-0]

Diisopropyl Allylboronate
[51851-79-7]

(Bromomethyl)boronate
[137297-49-5]

[269410-06-2] | | bithiophene  [578715-23-8] [346656-42-6] [126689-01-8] [6336-45-4]
D3601 19 j D3738 1g 59 J§ D3649 1g 59 | D3533 59 W D3832 19 59
CHs, OC (C ) CHg CH3 CHj
CHe——0 H(CHa), CHg——0Q CHe——0
Rt C  CHeCr ) JOCHCH): | | BroH,— B’ ’ B 1% e
CHg ol CH,CH3 CHg—CHCHg—B\ \ CH O/ CH O/ CHg
OCH(CHg) OCH(CH3)2 : s
CHa CHs CHs CHs
N,N-Diethyl-4-(4,4,5,5-tetra- Diisopropyl 2-(3,5-Dimethylphenyl)-4,4,5,5- N,N-Dimethyl-4-(4,4,5,5-tetra-

tetramethyl-1,3,2-dioxaborolane
[325142-93-6]

methyl-1,3,2-dioxaborolan-
2-ylaniline  [171364-78-6]

D3772 19 59

CHz  CHg

CHg O\ —
B
CHe——d 1\
CH; CHs
3,5-Dimethyl-4-(4,4,5,5-tetramethyl-

1,3,2-dioxaborolan-2-yl)isoxazole
[832114-00-8]

o—2=

D2853 19 59

CHg CH3
CHg o} ::
B OH
CHg o
CHs CHg
2,6-Dimethyl-4-(4,4,5,5-tetramethyl-

1,3,2-dioxaborolan-2-yl)phenol
[269410-25-5]

E0667 1g

D
CH3CH,0—C,

o0
CHg O/
Ethyl 2-(5,5-Dimethyl-1,3,2-

dioxaborinan-2-yl)benzoate
[346656-34-6]

F0531

19
F
(0]
CH \
{30
CH3 d

2-(2-Fluorophenyl)-5,5-di-
methyl-1,3,2-dioxaborinane
[346656-39-1]

H1294 59
GHa (CHz)sCHs
CHs——Q [
/B
CHy——0 §
CHs

2-(4-Hexyl-2-thienyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane
[883742-29-8]

10653

CHs
CHio\
B
/
CH;——0
CHs
2-(2-lodophenyl)-4,4,5,5-

tetramethyl-1,3,2-dioxaborolane
[857934-82-8]

19
I

>

M2071 59

CHa
CH——0Q

\
IB~CH2QOCH3
CHy——0

CHg

2-(4-Methoxybenzyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane
[475250-52-3]

N0824 19
CHs NO,
CHg Q
/BGNHZ
CHg o
CHs
2-Nitro-4-(4,4,5,5-tetramethyl-

1,3,2-dioxaborolan-
2-ylaniline  [833486-94-5]

P1855 5g 259

O
B

/

(0]

2-Phenyl-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane
[24388-23-6]

T1950 19
CHs
CHg 0, 9
/B@—NH—C—CHa
CHg o]
CHg

4'-(4,4,5,5-Tetramethyl-
1,3,2-dioxaborolan-2-yl)-
acetanilide [214360-60-8]

T1951
CHg3

19 59
CHg3

CHg
CHs
4-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)aniline
[214360-73-3]

T2518 19 59
CHs

R e T
THELT,

CHg lo]
CHg

5-(4,4,5,5-Tetramethyl-

1,3,2-dioxaborolan-2-yl)-

2,2"-bithiophene
[479719-88-5]

10590 1g

CHa
CH

:t ?
CHg O/B
N

5-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indole
[269410-24-4]

10739 19 59
CH;z CHj

CHgHCHS
Osy-0

X
=N
4-(4,4,5,5-Tetramethyl-1,3,2-
dioxaborolan-2-yl)isoquinoline
[685103-98-4]

T1952 19 59

CHs

-0
\
B
/
(0]

CHg
2-(4,4,5,5-Tetramethyl-
1,3,2-dioxaborolan-2-
yl)phenol [269409-97-4]

CHgy

CHg

T1953 19 59

CHs OH
CHg o
B
/
CHg o

CHs
3-(4,4,5,5-Tetramethyl-
1,3,2-dioxaborolan-2-
yl)phenol [214360-76-6]

QL

T1954 1959

CHs

/
(0]

CHs
4-(4,4,5,5-Tetramethyl-
1,3,2-dioxaborolan-2-
yl)phenol [269409-70-3]

CHy

CHy

CHg
CH o}
0
CHg o) =N
CHs
3-(4,4,5,5-Tetramethyl-

1,3,2-dioxaborolan-2-
ylpyridine [329214-79-1]

T2349 19 59

CHs
o)
B / \N
/ _

o)
CHs
4-(4,4,5,5-Tetramethyl-
1,3,2-dioxaborolan-2-
yl)pyridine [181219-01-2]

CHg

CHg

T2297 19 59 259

CHg
CHg 0,
B—CH=CH,
CHg o
CHs
4,4,5,5-Tetramethyl-2-vinyl-
1,3,2-dioxaborolane
(stabilized with Phenothiazine)
[75927-49-0]

T2428 5g

CHs  CFs

2-[2-(Trifluoromethyl)phenyl]-
4,4,5,5-tetramethyl-
1,3,2-dioxaborolane

JRAVIATIV

B2906 19 59 |l B2254 1g | B1964 1g 59 25g

CHs CHs
O\ /O
B—B
/N

CHy T © O ~cH,

CHs CH3

Bis(hexylene Glycolato)-

diboron [230299-21-5]

CHg o P CHg
X K
CHZ Jd L CHs

Bis(neopentyl Glycolato)-
diboron [201733-56-4]

CHg CHs

CH—Y~ Xy O CHs

CH3 o/ \0 CH3
CH; CHa

Bis(pinacolato)diboron
[73183-34-3]

ERGICDWTIER—LNR—I TTBW T ET, A—LRX—I TEIBERXD SR EARTIDTENTEET,
www.tokyokasei.co.jp/structure/search
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B1668 19 59

as
{ Vo

N o
Pdl
Sl
N

Bis(benzonitrile)palladium(ll)

PH Ph |,

Bis[1,2-bis(diphenyl-
phosphino)ethane]-

A1479 500mg 1g J B2029 100mg 1g | B1676 1959

cH cH

el 2\‘Pd/C|\Pd/ ?\CH
o g S
CH, oH;

Allylpalladium(ll) Chloride

@P‘ c
3 “pdl
L~ “CHy
P
3

Benzylbis(triphenyl-
phosphine)palladium(ll)

(CH3CN),PdCl,

Bis(acetonitrile)palladium(ll)

Bis(dibenzylideneacetone)

Dimer [12012-95-2] | | Chloride [22784-59-4] | | Dichloride [14592-56-4]
B1374 19 59 | B3160 19 5g | B2031 19 59
C(CHg)s Ph
S f-ccHs \Ph
o Fe "PdCl, P"pd ~Cl
n _ ol . ~
<<;>7CH:cn—c—cnfcu4<;>>Z Pd T\C(CHa)S /P\Ph C|
C(CH3)3 Ph

[1,1-Bis(di-tert-butylphosphino)-
ferrocenelpalladium(ll)

[1,4-Bis(diphenylphosphino)-
butane]palladium(ll)

[1,2-Bis(diphenylphosphino)-
ethane]palladium(ll)
Dichloride [19978-61-1]

ferrocene]palladium(ll)
Dichloride Dichloromethane
Adduct [95464-05-4]

[1,3-Bis(diphenylphosphino)-
propane]palladium(ll)
Dichloride [59831-02-6]

Dichloride [14220-64-5] | | palladium(0) [31277-98-2] | | Palladium(0) [32005-36-0] | | Dichloride [95408-45-0] | | Dichloride [29964-62-3]
B2016 1g 59 J§ B2064 19 59 259 lj B2192 19 59 l B2161 1g 59 |l B2018 1g 59
Ph_ Ph Q )y Ph_ Ph Ph\P,Ph CHs
[P\Pd/CI L e o P, _c CHs™™N, _Cl 7 °
o @\/d@ ,F"d\Q CHy~” I “Pd
P P (i ; A P Ph o
[1,1-Bis(diphenylphosphino)- Ph  Ph CH ,

Bis(methyldiphenyl-
phosphine)palladium(ll)
Dichloride  [52611-08-2]

Bis(2,4-pentanedionato)-
palladium(ll) [14024-61-4]

B3161 250mg 1g

[(CHS)SC]SP: P
[(CH3)3Cl3P

Bis(tri-tert-butyl-
phosphine)palladium(0)
[53199-31-8]

B2055 19 59

Bis(tricyclohexylphosphine)-
palladium(ll) Dichloride
[29934-17-6]

B2042 19 59

o}
R i
s py O"CCHs
\O—ﬁ—CHg
P o
3

Bis(triphenylphosphine)-
palladium(ll) Diacetate
[14588-08-0]

B1667 19 59 259

K:»ﬁwﬁ
O

Bis(triphenylphosphine)-
palladium(ll) Dichloride
[13965-03-2]

B2026 1g

Bis(tri-o-tolylphosphine)-
palladium(ll) Dichloride
[40691-33-6]

C2387 200mg 1g
iPr =\ i-Pn
N 2N-

Pd—Cl
HN4<O

CHa

Chloro[[1,3-bis(2,6-diisopropyl-

C2372 200mg 19

i-Pr =\ i-Pr,
NN
i-Pr | i-Pr
< I
Gero
Chloro[[1,3-bis(2,6-diisopropylphenyl)-
imidazol-2-ylidene]-

C2406 200mg 1g

P,

o
g

Pr | i-Pr
H0

CH #d—Cl

Chloro[[1,3-bis(2,6-diisopropylphenyl)-
imidazol-2-ylidene](N.N-dimethyl-

C2407 200mg 1g

FPr =\ PR
CHg(

;ﬂ"C\
o

HNC

Chloro[[1,3-bis(2,6-diisopropyl-
phenyl)imidazol-2-ylidene]-

D2604 19 59
(. .
PdZ
k%”\m

Dichloro(1,5-cyclo-

Palladium 5% on Carbon
(wetted with ca. 55%

Palladium 10% on Carbon
(wetted with ca. 55%

Palladium 10% on Carbon
(wetted with ca. 55%

phenyl)imidazol-2-ylidene]- (NN-dimethylbenzylamine)- 3,5-dimethoxybenzylamine)- (4-methoxyacetanilide)- octadiene)palladium(ll)
(acetanilide)palladium(ll)] palladium(I)] ~ [930796-10-4] | | palladium(l]]  [1093348-08-3] | | palladium(ll)] [12107-56-1]
Q +
Pd Pd Pd )J\ | Pd? PdCl,
CH3 (0]

Palladium(ll) Acetate

Palladium(ll) Chloride

Palladium Hydroxide

20% on Carbon (wetted

with ca. 50% Water)
[12135-22-7]

Poly[N-isopropylacrylamide-co-
4-(diphenylphosphino)styrene]
Palladium(ll) Dichloride (ratio,
acrylamide:phosphine=20:2)

Sodium Tetrachloro-
palladate(ll) [13820-53-6]

Water) [7440-05-3] | | Water) [7440-05-3] | | Water) [7440-05-3] [3375-31-3] [7647-10-1]
P1528 10g 509 | P1425 100mg 1g | 50540 N G 1959 259 § T2184 1959
o
o 0\ [ O) Q Ph/\)j\/\Ph
NH Lo PdC, N “
Pd(OH)2 Yoo Gz . Na,PdCl, h»_,,d\;M;IP‘d_Ph

P Pd
Q.
Tetrakis(triphenylphosphine)-
palladium(0)  [14221-01-3]

P N
Ph\y\ﬁ/\\/Ph
o

Tris(dibenzylideneacetone)-
dipalladium(0) [51364-51-3]

P1430
Palladium Catalyst Set

Palladium(ll) Acetate (5)

Tetrakis(triphenylphosphine)palladium(0) (1)
Bis(triphenylphosphine)palladium(ll) Dichloride (2)
[1,1-Bis(diphenylphosphino)ferrocene]palladium(ll)
Dichloride Dichloromethane Adduct (3)
Bis(benzonitrile)palladium(ll) Dichloride (4)
Allylpalladium(ll) Chloride Dimer (6).....-
Bis(dibenzylideneacetone)palladium(0) (7)

Pd(PPhg),

Pd(CeHsCN)oClp
4

PhsP._ _Cl
1 PhsP cl

/ Cl B
A S
<*Pd\ /Pd—> ( ~
- cl p
6

1set
Ph
@\R, Ph
2 e "PdCly+ CHyCly

Pd(OAc), @’ Z;F'h

5

~Pd

o)

7

R—LNR=I TNV Ty MIREENTOEWMEEY, HEORT—IV7 v TOTHASGEZIHIITEIET,

www.tokyokasei.co.jp/jutaku/synthesis



RRICTRMI B4

—y T VAR

2
Bis(hexafluoroacetyl-
acetonato)nickel(ll)
Hydrate [14949-69-0]

HO0558 1g 59 lf N0O096 259 5009 | B1571 10g 100g
(O,
0. 0. R
4 SNi * xH,0 4 CNi - xH0 3 . Cl
o o Nl
CFs CHs 2

Bis(2,4-pentanedionato)-
nickel(ll) Hydrate
[3264-82-2]

B2225 1g 59 259 | B2226 1g 59 jf B1313 5g 25g
Ph_ Ph Q Ph_ Ph
[Px i 10 CR‘ el
i L “Nicl, Ni
L Cl / NIN
R < ' Cl
\ R
PH Ph @Q PH Ph

[1,2-Bis(diphenylphosphino)-
ethane]nickel(ll) Dichloride
[14647-23-5]

[1,1-Bis(diphenylphosphino)-
ferrocene]nickel(ll) Dichloride
[67292-34-6]

[1,3-Bis(diphenylphosphino)-
propane]nickel(ll) Dichloride
[15629-92-2]

< @%w

Bis(triphenylphosphine)nickel(ll)
Dichloride [14264-16-5]

C

(R)-(+)-2,2"-Bis(diphenyl-
phosphino)-1,1-binaphthyl

59 259

1,4-Bis(diphenylphosphino)-

@_P/C(CHs)s

v “C(CHa)s

@_P/C(CHs)s
“C(CHa)s

1,1-Bis(di-tert-butyl-

phosphino)ferrocene
[84680-95-5]

1,1-Bis(diisopropyl-
phosphino)ferrocene
[97239-80-0]

PPh2
T
()

(5)-(-)-2,2-Bis(diphenyl-
phosphino)-1,1-binaphthyl
[76189-56-5]

B2709 19 59

CHs

<os
oF e

4,5-Bis(diphenylphosphino)-
9,9-dimethylxanthene

B1137 10g 259

J 0

1,2-Bis(diphenylphosphino)-

B2027 19 59 259

@_Pphz
|
F

e

@—Pph2

1,1-Bis(diphenylphosphino)-

Or ot O

slie

1,6-Bis(diphenylphosphino)-

(25,39)-(+)-1,4-Bis(diphenyl-
phosphino)-2,3-0-
isopropylidene-

. fﬂ%
ol oo Y
g

(2R 3R)-(-)-1,4-Bis(diphenyl-
phosphino)-2,3-0-
isopropylidene-

[76189-55-4] | | butane [7688-25-7] [161265-03-8] | | ethane [1663-45-2] | | ferrocene [12150-46-8]
B1959 1959 § B1112 1g f B1113 19 Jf B1982 5g 259 Jj B1960 19

¢

DO

Bis(diphenylphosphino)-

e
<

O-

1,5-Bis(diphenylphosphino)-

P

2-(Dicyclohexylphosphino)-

(CHg)2N
2-(Dicyclohexylphosphino)-
2'-(dimethylamino)biphenyl

(R)-N,N-Dimethyl-1-[(S)-2-
(diphenylphosphino)-
ferrocenyllethylamine

(S)-N,N-Dimethyl-1-[(R)-2-
(diphenylphosphino)-
ferrocenyllethylamine

hexane [19845-69-3] | | 2,3-butanediol [37002-48-5] | | 2,3-butanediol [32305-98-9] | | methane [2071-20-7] | | pentane [27721-02-4]
B2867 5g | B1138 5g 259 | D3940 5g | D3387 1g lf D2411 19 59
CeHe)oP P(CeH (CHg)sC  C(CHg)s
(CeHs)2 (CeHs)2 @ @ /C(CH3)3 P
P—CH,CH,CHy—F P QP
0 g © \
C(CH3)3
1,3-Bis(diphenyl-
Bis[2-(diphenylphosphino)- phosphino)propane Di-tert-butylphenyl- 2-(Di-tert-butylphosphino)- | | Dicyclohexylphenyl-
phenyl] Ether [166330-10-5] [6737-42-4] | | phosphine  [32673-25-9] | | biphenyl [224311-51-7] | | phosphine [6476-37-5]
D3388 FE) CEErD 1g 5g |l D2535 100mg J D2536 100mg J D2775 100mg 1g
CHg CHg
2 = P(CaHs)z = ~P(CiHa) OCHg
Fe Fe P(CgHs);
OO <& Yy

(5)-(-)-2-Diphenylphosphino-
2'-methoxy-1,1-binaphthyl

biphenyl ~ [247940-06-3] [213697-53-1] [55700-44-2] [55650-58-3] [134484-36-9]
D2766 59 | E0519 5g | T0361 25ml 500m| |l T1912 59 § T1165 25ml 500ml
—Q @ (GHa)sCHs F(CHa)s Q
P—CHCHg ' (CH3)sC—R
/P\ 33 \

) ) CHa(CHo)4 (CH2)3CHg ) ) .
4-Diphenylphosphinomethyl C(CH3)3 | | Tricyclohexylphosphine (contains
Polystyrene Resin cross-linked Tricyclohexylphosphine Oxide)
with 2% DVB (200-400mesh) Ethyldiphenylphosphine Tributylphosphine Tri-tert-butylphosphine (ca. 18% in Toluene, ca. 0.60mol/L)
(0.5-1.0mmol/qg) [607-01-2] [998-40-3] [13716-12-6] [2622-14-2]

RIS DOWTER—LNR—I TTEWEHE T, RF—LNR—I TREEXDO SHARERRITIIENTELXT,
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CHs
Tris(3-methylphenyl)-
phosphine [6224-63-1]

CHs

I3 I3

Tris(4-methylphenyl)-
phosphine  [1038-95-5]

T1643 1g5g l T0O519 259 5009 f T1614 25g | T0861 5g 259 | T1024 5g 25¢g
o_P B P I P
[ -
& — CHzO 3 CH3O/©/ \©\ocm 3
Tri(2-furyl)phosphine Triphenylphosphine Tris(2,6-dimethoxyphenyl)- | | Tris(4-methoxyphenyl)- Tris(2-methylphenyl)-
[5518-52-5] [603-35-0] | | phosphine  [85417-41-0] | | phosphine [855-38-9] | | phosphine [6163-58-2]
T1025 59259 |l T0862 59 25g

1,3-Bis(2,6-diisopropylphenyl)-
imidazolidin-2-ylidene
[258278-28-3]

(CHg)2CH

Wi
W CHCH,

<CH3>20H\©/CH(CH3)2 o

1,3-Bis(2,6-diisopropylphenyl)-
imidazolinium Chloride
[258278-25-0]

1,3-Bis(2,6-diisopropylphenyl)-
imidazol-2-ylidene
[244187-81-3]
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1,3-Bis(2,4,6-trimethylphenyl)- 1,3-Di-tert-butylimidazolium 1,3-Bis(2,6-diisopropylphenyl)-
imidazolinium Chloride Tetrafluoroborate 1,3-Di-tert-butylimidazol- | | 1,3-Dicyclohexylimidazolium imidazolium Chloride
[173035-10-4] [263163-17-3] | | 2-ylidene  [157197-53-0] | | Chloride  [181422-72-0] [250285-32-6]
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1,3-Dimesitylimidazolium | | 1,3-Dimesitylimidazol-2-ylidene
Chloride [141556-45-8] [141556-42-5]
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Heptadecafluoro-n-octane-
sulfonyl Fluoride [307-35-7]

Y
o0

Triphenylarsine [603-32-7]

25ml 500ml

B0709

tert-Butylamine

B1018 19 59

1,8-Bis(dimethylamino)naphthal-
ene [for Dehydrohalogenation]

B2695 1g

Bathophenanthroline
(refined product of D0905)

Bathophenanthroline

[75-64-9] [20734-58-1] [1662-01-7]
D 1g 59 |l B0468 2595009 [ C2160 25g 100g

2,2"-Bipyridyl

Cesium Carbonate
[for General Organic

[1662-01-7] [366-18-7] | | Chemistry] [534-17-8]
D0925 25ml 500m| @ D1599  25ml 100ml 500m| | L0204 259 300g | L0222 100m! |f M0508 25g 5009
N,N-Diisopropyl- Lithium Chloride Lithium Chloride
Diisopropylamine ethylamine Anhydrous (2.3% in Tetrahydrofuran, ca. | | 1-Methylimidazole
[108-18-9] [7087-68-5] [7447-41-8] | | 0.5mol/L) [7447-41-8] [616-47-7]
P0081 259 P1748 300g P1779 25g 5009

1,10-Phenanthroline

1,10-Phenanthroline

Potassium Carbonate

Potassium Fluoride

Potassium Fluoride

www.tokyokasei.co.jp/jutaku/synthesis

Hydrochloride Monohydrate | | Monohydrate [for General Organic [for General Organic Anhydrous (Spray-dried)
[3829-86-5] [5144-89-8] | | Chemistry] [584-08-7] | | Chemistry] [7789-23-3] [7789-23-3]
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100g 5009 300g |§ TO054
Sodium Carbonate Tetrabutylammonium Tetrabutylammonium Zinc (Powder)
Sodium Methoxide [for General Organic Bromide lodide [for General Organic
[124-41-4] | | Chemistry] [497-19-8] [1643-19-2] [311-28-4] | | Chemistry]  [7440-66-6]
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