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Abstract

Kumada reaction (or Kumada-Tamao-Corriu reaction) is one of the most important C-C cross-coupling reactions.
Recent developments of palladium (and nickel) catalyst systems allowed Kumada reaction to be carried out under mild
conditions with the tolerance of functional groups. Organomagnesium reagents, the highly reactive nucleophiles for
carbon—carbon bond forming reactions, were employed in many cross-coupling reactions, but have only recently been
reported for highly efficient and (stereo)selective coupling reactions. This review highlighted the recent developments
of Pd-(and Ni)-based catalyst systems with bulky phosphine, phosphonate or carbene ligands and new metal-halogen
exchange procedures for the preparation of functionalized Grignard reagents. In addition, some practical applications of
Kumada reaction in the total synthesis of bioactive natural products, pharmaceuticals and organic materials were

reported.
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1. GIOI THIEU

Phat trién tir cac nghién ctru ban dau cua Tamura
va Kochi; ndam 1972 [1] nhém nghién ctu cuia
Kumada [2] (va Tamao) cung v6i nhom ctia Corriu
[3] (va Masse) cung doc lap cong bd phan tmg ghép
cap su dung xtic tdc Ni cua cac alkenyl va aryl
halogenua véi cac tac nhan Grignard (ArMgX). Pay
thuc sy 1a kham pha dac biét quan trong, co thé coi
1a budc khoi dau truyén cam himg cho cac nghién
ctru vé cac phan tng ghép cip khac nhu phan tng
Negishi, Suzuki-Miyara, Sonogashira trong cac nam
tiép theo. Tiép sau d6 vao niam 1975, Murahashi va
cac cong su cong bd mot bién thé cua phan Ung
Kumada-Tamao-Corriu  (goi tit la phan t{mg
Kumada) str dung xuc tac Pd [4]. Pay 1a vi du dau
tién mo t4 phan tng ghép cdp hi€u qua cua vinyl
halogenua véi cac cac tac nhan Grignard
(AlkyIMgX, VinylMgX va ArylMgX). M6 hinh co
ché vé6i budc cong oxi hoa kiém soat lap thé cia cac
alkenyl electrophil voi xuc tac Pd dugc cac tac gia
dé nghi.

Co ché cta phan (mg Kumada xuc tac Pd (hodc
Ni) dwoc mé ta nhu hinh 2 d3 dugc chap nhian mot
cach rong rii [5]. Co ché nay ciing bit ddu bang budc
cong oxi hoa cta xuc tac Pd v6i hop chit halogenua
R'X mang lai phtic co kim Pd(II). Bugc chuyén kim
loai ciia phtc ndy v6i mot tac nhan Grignard R2MgX

tao thanh phirc Pd trung gian A. Tiép theo d6, budc
ddng phan hoa trans/cis mang lai trung gian B va
trung gian nay tiép tuc thuc hién qua trinh tach khir dé
tao thanh san phim ghép cip mong doi va tai sinh
chat xtic tic Pd(0) ban déu dé tham gia vao mot vong
xuc tac méi. Noi chung, co ché phan tmg Kumada
trong trudng hop sir dung xtc tac Ni cling tuong tur
voi xuc tac Pd. Dén nay hiéu biét cu thé vé co ché cua
xuc tac Ni van con bi han ché. Trong mot s trudng
hop, phan g xuc tac Ni co thé xdy ra theo cac co
ché khéc tuy thudc vao diéu kién phan Gng, ligand, va
ban chit ciia cac co chit [5].

xuc tac Ni (Pd)

R.X + RMgX ————>» RuR2

R', R%= aryl, alkenyl, alkyl
X=F, Cl, Br, I, OTf, OTs, ...

Kumada va Tamao

cl NiClx(dppe) Et
<1 mol%
©/ + EtMgBr (<1 mol%) ©/
(2eq.) Et,0 (reflux 20h) 08%

Murahashi et al.
Pd(PPh3),

©/\ (3 mol%) X
_— =
Br * N::'qu;sr benzen (RT, 1h) Me
99%

Hinh 1: Mot s6 vi du vé phan tng Kumada
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Mot sé san pham phu khong mong mudn ciia
phan tmg Kumada c6 thé tao thanh 1a R*-R* va R*-
R?, chung 14 san pham cua cic qua trinh dime oxi
hoa cua cac hop chit co kim (v6i O, trong khdng khi
I4 t&c nhan oxi hoa) hoac boi phan Gng dime khur
hoéa (phan ting Wurtz). Du6i diéu kién khong ligand
hodc lién két giita ligand va Pd yéu, cdc san pham
phu c6 thé duoc hinh thanh véi luong 16n [5].

LaPd(0)
R'R2 R'X

Tach khfr Cang oxy héa

L
;
L-Pd(ll)-R?
|'_—\,1

L
R1-Il3d(ll)~X
B L

R2MgX
Trans/cis P 9
dong phan hoa

L
R1~Fl>d(||)-R2
L
A

Hinh 2: Vong xtc tac ctia phan mg Kumada
xuc tac Pd

MgX,

Phan tmg Kumada c6 kha ning tmg dung rat 16n
trong cong nghiép hoa chét ciing nhu duoc pham bai
gia thanh cla cdc tic nhan Grignard kha ré va dé
dang chuan bi trong phong thi nghiém. Nhu dugc
md ta chi tiét trong chuo‘ng 2 (tap 1, Tong hop Hiu
co, Nxb. Khoa hoc va Ky thuat 2012) cac tac nhan
Grignard 1a nhiing chét kém bén, rat d& bi phan hity
khi tiép xuc véi khong khi, hoi am, cho nén khi thuc
hién phan tng can 1am trong méi trudng khi tro (N,
hodc Ar) va st dung dung mdi khan [6]. Bén canh
d6, nhuge diém chinh cia tac nhan Grignard lam
gi6i han kha nang Umg dung la khi thuc hién phan
mg ghép cip voi cac co chat chita cac nhom chirc
¢ tinh electrophil cao nhu xeton, aldehit, este, nitril,

.. vi cac tac nhan Grignard la cac nucleophil manh
va dé dang phan mg v&i cac nhom chirc nay [7, 8].
Gan day mot sé nghién ciru cia nhém Knochel trong
viéc phat trién cac phuong phap méi dé didu ché cac
tac nhan Grignard (chtra cac nhém chirc electrophil
hoat tinh) da mang lai kha nang ing dung da dang
hon cua phan ung Kumada [9]. Tuy vay, thao tac
thuc hién phan (ng can chinh xac va hau hét cac
phan ng can duoc kiém soat chat ché nhiét do.

Nhu dugc mé ta trong hinh 3, mot s co chat
halogenua chita cac nhom thé electrophil hoat tinh
nhu NO,, CN, COOR,... c6 thé duoc chuyén hoa
thanh cac tac nhan Grignard tuong tng khi thyc hién
phan ung trao d6i véi PhMgCl hoidc i-PrMgCl &
nhiét d¢ -40 °C trong dung moéi THF khan [9].

Ngb Thi Thugn va cgng sw

| MgCl
/@i PhMgCI /@:
—
NG NO, 40°C, THF NG NO,
10 min
COOEt COOEt
i-PrMgCl
40°C, THF
| 15 min MgCI
S|
i-PrMgCILiCl =-MgCl
B ———
—~COOMe -40°C, THF COOMe
2 12h

Hinh 3: Phuong phéap chuan bi cac tac nhan
Grignard c6 chira cac nhom chure electrophil

Céac tac nhan Grignard thudng duge diéu ché
trong cac dung moi ete (THF, dietyl ete, dioxan,
diglyme) vi cac dung méi ndy co kha ning phdi tri
manh, c6 tac dung bén héa ion Mg(II) [10]. Néu sir
dung cac dung moi khong phai ete cho phan tng
Kumada, phan tng s€ bi anh huéng nghiém trong do
tac nhan Grignard bi mat hoat tinh do két tu. Do vay,
can luu y khi lya chon dung méi thich hop cho phan
g Kumada bang cach chon dung méi ete hodc hon
hop cua ete vdi cac dung moi khac.

Xc tac Pd hay Ni déu c6 thé sir dung hiéu qua
trong phan ing Kumada. M&i loai xtc tac thuong c6
vu va nhuoc diém riéng, nhung xuc tac Ni thuong
dugc str dung kha phd bién vi gia thanh ré hon rat
nhidu so voi xuc tac Pd. Trong khi d6 xuc tac Pd
thuong mang lai kha nang ing dung véi da dang cac
co chét v6i do chon loc ciia phan ing ghép cip ciing
nhu kha niang kiém soat héa hoc lap thé cua san
pham rit cao. Gan day cac nghién ciru cua Fiirstner,
Cahiez [11] chi ra ring mét s6 kim loai khac ciing c¢6
thé st dung lam xuc tac cho phan img Kumada nhu
Co [12] va Fe [13].

2. PHAN UNG KUMADA VOI CAC
ELECTROPHIL sp?

Phan ng Kumada 14 mdt trong nhitng phan ung
hi€u qua trong viéc tao cac biaryl. Tur cac nghién
ctru ban dau ciia Kumada va Corriu sir dung xtc tac
Ni, dén nay, hang loat cic nghién ciru vé phat trién
cac hé xuc tac madi cho phan trng Kumada dugc cong
bd, nhimg nghién ctru nay cho phép phan tng
Kumada c6 thé duoc thuc hién & nhiét do phong véi
su da dang cao cua co chét.

2.1. Xic tac Pd trong phan irng Kumada véi cac
electrophil sp

Tt dau ndam 1979, Kumada da nhan théy réng su
lua chon ligand dong vai tro dac biét quan trong dén
hiéu qua cta phan tng ghép cap [14]. Po6i véi hé xuc
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tac Pd, cac ligand phosphine bidentate thudng mang
lai san pham véi hiéu suat va do chon loc cao hon
cac ligand phosphine monodentate. Dac biét, xtc tac
Pd(dppf)Cl, mang lai hiéu qua vuot trdi véi do chon
loc san pham 1 cao, hiéu suat 1én dén 95 %. Gadc lién
két P-Pd-P cua ligand dppf (a = 99°) lién quan dén
kha nang thiic ddy phan ng tach loai khur dé tao san
pham ghép cdp mong muon 1, hon 1a cho phép
nhom alkyl gan v6i Pd du 1au dé tao thanh san pham
phu 2 qua phan g tach loai -H (hinh 4) [5].

Bi
' xtic tac Pd/L
+ sec-BuMgCl —— +

1 2

Ph, Ph,

o> F P
~ Cl ( ~ Cl

s n e

< [ ,?.C'P"\ , dppe n=1
h dppp n=2
dppb n=3

Bang I: Phan img Kumada ctia PhBr voi alkylMgCl
bac 2 xuc tac Pd

e Thoi gian | Goc 0 0

XUc tac (h) (@) 1 (%) | 2(%)
(PPhs3),PdCl, 24 - 5 6
Pd(dppe)Cl, 48 85,8 0 0

Pd(dppp)Cl, 24 90,6 | 43 | 19

Pd(dppb)Cl, 8 945 | 51 | 25

Pd(dppf)Cl, 1 99,1 | 95 2

Su tao thanh cua san phérn phu 2 co thé duoc
giai thich nhu trong hinh 4. Phirc trung gian A dugc
tao thanh tir budc cong oxi hoa, phlic nay cé thé
tham gia phan tng tach loai khir dé tao thanh san
phim mong muén (1) nhu dwoc mé ta trong vong
xuc tac hinh 1. Mat khac, tir phtic trung gian A, phan
(g tach loai f-H ciing c6 thé xay ra tao thanh trung
gian B (Pd-H), hop chit nay co thé phan hiy thanh
but-1-en (3) hodc c6 thé dong phan héa tao thanh
trung gian C. Phan ung tach loai khtr cua trung gian
C mang lai san phdm phu khong mong mudn (2).

MgCl ~_~_Ph
/Y )

lPthBr

[Pd]

/\fpi—h ~ph|-H

—
1 A i B [

Hinh 4: Cac con dudng tao san pham cua phan tmg
Kumada xtc tac Pd giita PhBr véi alkylMgCl bac 2

Nam 2002, Knochel va cong su da tiép tuc phat

Phan iing Kumada: nhitng phat trién...

trién hé xtc tac Pd(dba),/dppf sir dung trong phan
trmg ghép cip cia cac hop chat di vong thé halogen
(nhu pyridine, pyrimidine, quinoline va pyrazine)
[15]. Phan tng can thuc hién & nhiét d6 thip khi c6
mat cia cac nhom chirc hoat dong electrophile nhu
este va nitril. Chi mdt lwgng du nho cua tdc nhan
Grignard dugc st dung mang lai hiéu suit cao cua
san pham ghép cip.

AN X Pd(dba)2(5msl%) AT & —PPh,
dppf (5mol%) A Fe
\ o+ AMgel |
-40-25 °C,THF = PPh,
’ Dppf
(X=Cl, Br) 5-18h COOEt
AN X X
| 09 | |
N SSTON N
PH
X=Cl, 96% X=Br, 71% X=Br, 90% COOMe
o
N O N/)\© N
X=Cl, 80% X=Cl, 80% X=Cl, 36% COOMe
NS Ny
P [/
N
X=Br, 62% X=Cl, 91%

Huang va Nolan 13 nhimg ngudi dau tién su
dung thanh coéng ligand cacben trong phan Uung
Kumada. Nhimg vi du dau tién cua phan tUng
Kumada gitra cac aryl halogenua véi cac tdc nhan
aryl Grignard dwgc nhom nay cong bd vao nim
1999 [16]. Chat xuc tac duge tao thanh in situ (trong
mot truong phan tng) bang cach tron giita Pd,(dba)s
(dba = dibenzylideneaxeton) va cacben IPr.HCI (1,3-
bis-(2,6-diisopropylphenyl)-imidazolium  clorua).
Phan tng dugc thyc hién & nhiét 46 80 °C mang lai
hiéu suit cao ctia san pham ghép cdp. Lién két phdi
tri manh gitra ligand IPr va Pd giup ngan chan sy
phan hity ciia xtic tic trong sudt quéa trinh phan g,
Quy trinh nay cé mot s6 han ché nhu viéc khong
mang lai hiéu qua trong téng hop cac biaryl cong
kénh chira cac nhom thé & vi tri ortho. Sau d6 nhém
Nolan di cong bd mét giai phap cho van dé nay khi
st dung truc tiép phic xuc tic carbene-Pd
(SIPr.PdCl,) dugc chuan bi sin [17]. Phirc xuc tac
nay mang lai hiéu qua cao hon nhiéu va chi can sir
dung lugng xuc tac tir 0,2-0,45 mol %. Phan tng chi
can thuc hién véi thao tac don gian & nhiét do tir 25-
60 °C v6i da dang cac co chat ké ca nhitng hop chét
halogenua di vong (pyridin va thiophen) va cac ArCl
¢6 kich thudc cong kénh. Gan ddy, Knochel va
Manolikakes da nhan thay hé xuc tac PEPPSI-IPr
mang lai hidu qua bt ngd trong phan tmg Kumada
tao cac san pham biaryl. Phan mg c6 thé thyc hién &
nhiét do phong va tao thanh san phérn v6i hiéu suit
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cao chi sau 5 phut phan ung [18].

N
(X=CL. Br. 1) IPr.HCI
\‘O C l‘O‘i

X=Cl, Br, 99% X=Cl, 95% X=Cl, 97% X=Cl, 95%

L AT @fw%@

X=Cl, 97% X=Cl, 56% X=Cl, 69% fF’d

Pd,(dba)s(1mol%)

IPr.HCI (4mol%)
| ——MM rl=Ar2
25-80°C,THF

5-18h

Ar'X +  ArPMgC

\ SIPr.PdCl,

COOMe OMe C'/ C'

X=Br, 92% X=Br, 78% X=Br, 98%

PEPPSI-IPr C

2.2. Xic tac Ni trong phian wng Kumada véi cac
electrophil sp

Bén canh hé xuc tac Pd, xtc tac Ni ciling dugc su
dung kha phd cap trong phan tmg Kumada vi wu thé
vé gia thanh ré (Ni ré hon rat nhiéu so voi Pd). Hang
loat cac nghién ctru vé viéc phat trién cac hé ligand
méi gitip phan ing Kumada c6 thé duoc thyc hién &
nhiét d6 phong, chi can sir dung lwong nhé xuc tac
Ni.

Nam 2008, Chen va cong su da thong bao hé xtic
tac phirc Ni-NHC c6 thé sir dung nhu chat xic tac
httu hiéu cho phan ung Kumada ¢ nhiét do phong
mang lai cac hop chit biaryl v6i hiéu sut cao (ké ca
v6i cac hop chat ArCl giau dién tir) [19]. Hoat tinh
cao cua xtc tac ¢ thé do hiéu tmg bén hoa phirc cia
hai vong pyridine gin hai bén cua ligand bis(NHC)
do d6 tao cac hop chét trung gian xtc tac bén viing.

Gan day, Wang va Liu da st dung thanh cong
mot sé hé xuc tac phirc Ni-P,N,O cho phan tng
Kumada & nhi¢t do phong [20]. Phan tmg ghép cép
c6 thé sir dung v6i cac co chit aryl clorua va vinyl
clorua chira da dang cac nhom chirc nhu xeton, amit,
este.

Vao nam 2009, mot kham phd dic biét quan
trong ciia nhom Nakamura vé hé xuc tac Ni st dung
ligand hydroxyphosphine (PO) trong phan ung ghép
cip Kumada voi cac hop chét aryl electrophil hoat
tinh thip nhu ArF, cachamat va phosphat [21]. Phan
mg ciing c6 thé xay ra ¢ nhiét d6 phong véi hidu
suét cao, ké ca voi cac co chat chia nhiéu nhom thé
halogen.

Ngb Thi Thugn va cgng sw

xuc tac Ni (2mol%)
Ar'Cl +  APMgCl T Ar'=Ar2
25°C,THF
5-24h
Chen et al. A~ 2%
N
MeO f N/X 2PFg
@ NN
Ni
NN
)\©\ \ ”D
86% 78% 79% 99%
Wang et al.
MeO. EtOOC Ph,
O\@\ Fgo\
: i—Cl
N
93% 77% 91% 90% f PPhy
Ph
Wang et al.
W *@ @
OMe
96% 86% 99% 95%
Ni(acac); (0.2-5mol%)
) PPh,OH
ArlX . ArZMgCI ligand (0.2-5mol%) ArlmAr2
25°C, Et,0
(X=ClI, OTf, F, OP(O)(OEt),, OCONEt,) 1-60h
OMe
MeO. O | O Ph
pZ
. 0y X
O Ph Ph
(X=F, 93%) (X=F, 93%) (X=F, 96%) (X=F, 85%) (X=F, 88%)
(X=OP(O)(OEt),, 99%) (X=OP(O)(OEt),, 96%) (X=OCONEt,, 76% (X=OCONEt,, 89%)

(X= OCONEtz 98%)

Rit gan day, mot cong bd rit quan trong tir
nhom nghién ctru cua Biscoe st dung xuc tac phuc
Ni trong phan ing ghép cap cua cac ArBr vdi cac tac
nhan Grignard cta alkyl (bac 3) [22]. Phan ng xay
ra voi dai rong cia cac eletrophil (ArBr, ArOTf,
vinylCl) mang lai san phdm vé6i hiéu suat tuong dbi
cao. Trong qua trinh phan ung, mot lugng nho cua
san pham phu di kém (san phiam ddng phan héa)
duoc tao thanh. Phan ing can duoc thuc hién & nhiét
d6 -10 °C dé giam thiéu lugng san pham phu nay.

NiCl, (10 mol%)

R' ¢ . R!
N
A+ CIMg ligand (10 mol%) Ar—{ R2 Ny \Q
-10°C, THF R3

(X=ClI, OTf) 15h

eogﬁ??@xm\@ﬁ S

84% 55% 81% 73% 76%

3. PHAN UNG KUMADA VOI CAC
ELECTROPHIL sp®

Pa s6 cac nghién ctru vé phan tmg Kumada giai
quyét cac van dé lién quan dén viéc str dung cac hop
chat electrophil aryl halogenua sp*(ArX), cac phin
tmg Kumada cua cic hop chit alkyl halogenua
sp’(RX) it dugc phat trién. Truéc ddy, phan tng
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alkyl héa cua hop chat Grignard v6i cac alkyl
halogenua khong mang lai sian pham mong doi néu
thiéu sy c6 mit cua chit xuc tac kim loai chuyén
tiép. Su phat trién gan day ciia phan timg Kumada da
mang lai mdt cong cu hiéu qua dé giai quyét van dé
nay [23]. Co ché cua phan tng v6i sy ¢ mit cua
chét xtc tac phuc Pd hoac Ni dugc mo ta nhu trong
hinh 5. Do thiéu su bén héa lién két n—d, budc cong
oxy hoa cham cuia xuc tac (Pd hodc Ni) voi cac hop
chat alkyl halogenua dan dén phan tng tach loai
B-H c6 co hoi xay ra mang lai sian pham olefin
khong mong doi nhu dugc mé ta trong hinh 5 bén
dudi. Mat khac, qua trinh tach loai khir twong doi
cham cta san pham ghép cip tir xtic tic dan dén cac
phan ung phu khac xay ra. Budc cong oxl hoa cua
cac hop chit alkyl halogenua & xuc tac kim loai gidu
dién tir ciing da duoc nhéan biét nhu qua trinh chuyén
electron don trong nhiéu truong hop. Nhimng qua
trinh nhu vay co thé dan dén sy tao thanh cua cac
san pham dong ghép cip (homocoupling).
BaseHX

Base

MgX, R2MgX

Hinh 5: Cac con duong tao san pham ghép cap va
san pham tach loai p-H

3.1. Xic tac Pd trong phan irng Kumada véi cac
electrophil sp®

Nam 2002, Beller va cong sy da phat trién mot
phuong phap hiéu qua cho phan ing Kumada véi
cac hop chit alkyl clorua sir dung hé xuc tac Pd &
nhiét d6 phong [23]. Chi 4 mol% cta Pd(OAc),
dugc st dung trong su két hop véi ligand PCy; va
NMP/THF dugc str dung nhu hé dung méi hiru hiéu
cho phan ung Kumada. Dung m6i NMP dong vai tro
quan trong trong viéc (rc ché phan tng tach loai
B—H. Gan day, Carretero va cong su da cong bd mot
quy trinh hitu hi¢u cho phan ung Kumada cua tac
nhan aryl va alkenyl Grignard véi cac dan xuét bac 2
cua benzyl bromua [24]. Ligand bidentate Xantphos
dugc tim thay 1a c6 kha ning gitp giam thiéu phan

Phan iing Kumada: nhitng phat trién...

ung tach loai p—H. Phan tng dugc phat hién véi sy
dao nguoc cau hinh & vi tri benzylic.

Pd(OACc), (4 mol%)

P(Cy)3 (4 mol%)
—_— Ar R

i ‘ o?\o

ArMgBr + R-Cl

Beller et al.

100% 7% 72% 99%
Ar Pd(MeCN),Cly (3 mol%) O O
Xantphos (3 mol%)
R'MgBr + )\Rz _7anphos B morh)
Br RT, MeCN Pth PPh,
Carretero et al. 14h Xantphos
Q/L - ! I ~COOMe *j
98% 94% 94% 95%

3.2. Xic tac Ni trong phan wng Kumada véi cac
electrophil sp®

Nam 2009, Hu va cong su da cong bd mot hé
xuc tac phic kep Ni dac biét hiéu qua trong phan
ung Kumada cua cac tdc nhan Grignard (ArMgX va
AlkylMgX) véi cac hop chat alkyl halogenua & nhiét
d6 phong trong thoi gian chi 1 gio [25]. Day la phiic
Ni bén va dé dang st dung mang lai hiéu suit cao
clia cac san pham ghép cip voi cac hop chét alkyl
clorua. Viéc sit dung TMEDA va O-TMEDA nhu
nhitng chét phuy trg trong viéc e ché cac phan tng
ddng ghép ciap va bén hoa cac tac nhan Grignard
chura cac nhom chire.

xuc tac Ni (3 mol%)
TMEDA (30 mol%)
R'MgBr  + R2-X ——————— > RWR? N
-35° c RT THF ~N—Mi—N~
(X=Cl, Br, I) > ‘. N
Ot Bu
COOEt
Ph
(X=Br, 90%) (X=I, 98%) (X=Br, 65%) (X=I, 75%) (X=l, 65%)

60% 99% 91% 99% 79%

Gan day, Lou va Fu dd cong bd phan tng
Kumada chon loc 14p thé xuc tac phtic chiral Ni ciia
tac nhan aryl Grignard vd&i cac o-bromoxetone
racemic [26]. Py 1a phan img Kumada bét d6i xting
dau tién dugc thyc hién & quy mé phong thi nghiém
0 nhiét d6 -60 °C st dung ligand chiral
bis(oxazoline). Trong mdt sd trudng hop, phan mg
mang lai hi¢u suit 1én dén 91 % va du lugng ddi
quang (ee) 95 %.
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o NiClyglyme (7 mol%) o 0%0
R N Ligand (9 mol%) JK(R </ |
1 + ArMgBr —— > N N
Ar JK( 9 -60°C, DME Art o

Br 1h Ar?

628 OFTy

(81%, 92% ee) (91%, 95% ee) (76%, 95% ee) (89%, 72% ee) (73%, 86% ee)

4. MOT SO UNG DUNG THUC TE CUA PHAN
UNG KUMADA

Mot trong nhimg uu diém ndi bat cta phan ung
Kumada so véi cac phan tmg ghép cidp khac 1a co
thé sir dung dé tao cac lién két C(sp?)-C(sp?), C(sp)-
C(sp®) va C(sp®)-C(sp*). Nam 2009, Hintermann va
cong su da ung dung thanh cong phan ung Kumada
xuc tac Ni trong qué trinh tong hop hang loat cac
dan xuit cta hé ligand ludng chitc AZARYPHOS tir
dan xuat 2-bromopyridin [27].

MgBr Ni(acac),/dppe pth
‘ A ©3mol%) _ +BuO N
Z +

t-BuO N Br RT THF, 4h

Ph,P a
t-BuO N= Ph
Ni(acac),/IPr
(2 mol%)
60°C, THF, 8h

67%

MgBr

acl ﬁj

Phan tng Kumda ciing c6 thé dugc st dung dé
téng hop cac phan tir co cu tric phuc tap nhu cac
hop chat thién nhién c6 hoat tinh sinh hoc. Nam
2001, Liu va Jacobsen ciing da phat trién tong hop
toan phdn tiac nhan khang nidm (+)-ambruticin sir
dung phan Uung Kumada xac tdc Pd [28]. Chi 5
mol% ciia xtc tac Tetrakis 1a can thiét dé mang lai
san phém mong doi véi hiéu suit 88 %. Hoa hoc lap
thé & vi tri iodoalken duge giit nguyén trong qua

trinh phan ng.
Pd(PPha),
R e o L
MgBr
88%

@C’” /

(e}

I

)-ambruticin

Ngb Thi Thugn va cgng sw

Nam 2002, Danishefsky va cong sy da st dung
thanh c6ng phan tmg Kumada xuc tac Pd trong tong
hop dan xuit ctia hop chat thién nhién vong 18,
dehydroepothilone D [29]. Phan Ung can sir dung
dén 20 mol% ciia xuc tac Pd mang lai san pham
ghép cip véi hiéu suit 5 %.

/ l S
N~ PdCl,(dppf) N/
20 mol%)
N
OTBS MgBr z OTBS
X 75%

Nam 2004, nhoém nghién cuu cua Ong da cong
b6 tong hop moét hé cac  poly(3,37-
dialkylquaterthiophene)s (PQTs), hé cac
polythiophene niy cé nhitng tinh chat vat Iy tuyét
voi trong cac tmg dung ché tao cac transitor ban dan
[30, 31]. Phan tng Kumada véi sy c6 mat ciia xuc
tac Ni dugc st dung nhu budc chia khoa trong viéc
téng hop monomer terthiophene. Phan tng polyme
hoa cudi cung tao polyme PQTs duoc thuc hién
trong su c6 mat cua xtc tac FeCls,

Ci2Has
7 gty P ey Doy
MgBr
FeCI3 CizHas
C12H25
7\ S I\ s
s\ S 1y
CiaHas n

PQT

Phan tng Kumada con c6 ung dung to 16n trong
tong hop cac loai dugc phidm quan trong nhu
Aliskiren, Losartan, Ibersatan, ... [32]. Nhu trong
hinh v& bén dudi, phan rng Kumada dugc sir dung
hiéu qua trong viéc tao khung carbon cua thudc
Aliskiren (tén thuong mai la Tekturna), mot thude
dugc s dung dé chira bénh cao huyét ap [32].

Meo/\/\o
mWQ OMe
Ni(dppe)Cl, o
—_—
TEA MeO 7
C'\/\I(O
0\7 "//
Meo/\/\o
OMe
o) o NH,
G
H OH Aliskiren
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5. KET LUAN

Bai tong quan nay gioi thiéu mot sO phat trién va
cac Ung dung tong hop gin day cua phan tng
Kumada. Cac mubi Pd hodc Ni trong su két hop véi
cac ligand thuong dugc st dung nhu nhitng chat XUc
tac hiu qua cho phan mg Kumada. Mot sO khia
canh quan trong vé mit co ché phan tmg, qué trinh
hinh thanh san pham ciing nhu cac phan tng phu
khong mong mudn dugc thao ludn chi tiét trong bai
téng quan nay. Phan img Kumada c6 kha nang tng
dung réat 16n trong cong nghiép hoa chat, vat liéu
hitu co ciing nhu duoc pham béi gia thanh cta cac
tac nhan Grignard kha ré va d& dang diéu ché trong
phong thi nghiém ciing nhu quy mé cong nghiép.
Gan day mot sb nghién ciru trong viéc phat trién cac
phuong phap méi dé diéu ché cac tac nhan Grignard
(chtrta cac nhom chuc electrophil hoat tinh) d3 mang
lai kha nang ung dung moi, da dang hon ctia phan
ung Kumada.
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