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Tong hop trong mgt bwdc cac ligand bisphosphin monoxid
bing phwong phap 0xy hoa véi xiic tac Pdl,

Nguyén Qui Hién"
Bo mon Hoa Hitu co, Khoa Duoc, Truong Pai hoc Y Duoc TP Ho Chi Minh
Ngay nhan bai 4/4/2022; ngay chuyén phan bién 8/4/2022; ngay nhan phan bién 25/4/2022; ngay chap nhan ding 29/4/2022

Tom tit:

Bisphosphin monoxid la mdt phéin h¢ ligand monophosphin méi dang dwgc ng dung trong nhiéu quy trinh t6ng
hop chon loc dong phan quang hoc, dac biét 1a linh vye chirc héa lién két C-H bat doi xting, nhung quy trinh tong
hgp ra ching thwong gom nhiéu budc va gay lang phi. Nghlen ctru nay trinh bay mgt quy trinh cai tién tir qua trinh
mono-6xy héa cia Grushin, bién cac ligand bisphosphin débi quang thanh bisphosphin monoxid débi quang, chira cac
khung biphenyl va 1,1’-binaphthyl, nho' thay doi dleu kién phan ing va theo ddi chat ché tién trinh phan Gng bang
pho NMR. Quy trinh nay cung cap mét huwéng tong hgp ngian hon daé tao ra phan ho ligand bisphosphin monoxid
bat dbi xung truc, dung daé sang loc ligand trong cac nghién ciru phéan rng bat dbi xirng méi.

Tir khéa: ligand bisphosphin monoxid, ligand don nha, xtc tac.

Chi s6 phén loai: 1.4

Hoéa hoc hitu co hién dai da c6 mot budc tién rat dai
trong 3 thap nién gn ddy sau khi cdc nha khoa hoc thanh
thuc hon trong viéc ap dung cac xuc tac kim loai chuyén
tiép vao phan tig hoa hoc hitu co nham thyuc hién cic phan
ung cap doi cheo (cross-coupling) va phan Gmg chirc hoa
nbi C-H dé tao cac ndi carbon-carbon va carbon-di té c6 do
kho cao [1, 2]. Tur d6, phan nganh nghién ctru cac phan tmg
bét dbi xing di dugc phat trién dé tao nén nhiing cdu trac
3 chiéu phtic tap tir nhitng nguyén liéu dau vao don gian
hon [3, 4]. Bén canh tim kiém va lya chon xuc tac kim loai
chuyén tiép, viéc thiét ké va téng hop nén ligand (phdi tir)
bat d6i xtng t6i wu ciing 13 mot van dé quyét dinh su thanh
cong cua nhitng phan tng loai nay [5].

Ho ligand chtta phosphor 1a mot trong nhitng ho duoc
nghi€n ctru k§y ludng va ¢ tinh ing dung cao nhit trong tong
hop bt ddi ximg, vi chiing c6 thé dwoc dé& dang tinh chinh
vé cac tinh chat khong gian va dién tir bang cach thay thé
cac nhom thé quanh nguyén tir phosphor [6]. Trong ho néy,
cac phosphin don nha (monodentate phosphines - R R R.P)
(hinh 1A) da va dang cho thay tinh hiéu qua cao trong viéc
ding 1am xuc tac két hop vai Pd(0) trong cac phan tmg chirc
hoa nbi C-H. Cu thé, trong nhitng phan tng xay ra theo
co ché kim loai hoa-deproton héa ddng thoi (Concerted
metalation-deprotonation - CMD), cac phosphin don nha
chi tao mot lién két phdi tri voi tim Pd, do d6 dé ngé mot
vi tri phéi tri tréng, tao diéu kién thuan loi cho budc hoat
hoa ndi C-H dugce dién ra d& dang [7]. Mot chién luge méi,
dang duoc 4p dung gin diy 1a bién cac bisphosphin ludng
nha (R,R,P-Y-PR,R ) thanh cac bisphosphin don nha bang
cach mono-0xy hoa chon loc mgt nhdm chire phosphine tré
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thanh phosphin oxid, giam ai lyc 1&n tam kim loai ciia nhom
chire nay [6]. Nhitng phosphin dang nay c6 thé dugc tap hop
vao mot nhém goi la phén ho ligand bisphosphin monoxid,
Vi cu triic chung 1a R R,P-Y-P(O)R,R, (hinh 1B)‘ [8]. Cac
bisphosphin monoxid don nha nay da dugc nhiéu nhom
nghién ciru 4p dung thanh céng vao mot sé phan tmg chirc

hoa ndi C-H [9-13].
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Hinh 1. Phosphin do'n nha va céac vi du (A) va 6xy héa ligand
bisphosphin lwé'ng nha tré thanh bisphosphin monoxid don
nha (B).

Nam 1999, V.V. Grushin [14] dua ra quy trinh mono-6xy
héa mot budc mot sd bisphosphin thanh bisphosphin
monoxid bang xuc tac Pdl,, trong diéu kién ludng pha,
kiém hoa. Theo quy trinh cua V.V. Grushin, BINAPO (2a)
¢6 thé duoc tong hop thanh cong tir nguyén liéu dau vao la
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Abstract:

Bisphosphine monoxides are an emerging class of
monophosphine ligands that have found their use in
many enantioselective protocols, especially in the field of
asymmetric C-H functionalization, yet their synthesis is
usually multistep and chemically-wasteful. This report
shows a one-step modified protocol based on Grushin’s
mono-oxidation of axially chiral bisphosphine ligands to
form axially chiral bisphosphine monoxide ligands with
biphenyl and 1,1’-binaphthyl scaffolds, by changing the
reaction conditions as well as careful monitoring of the
reaction progress by NMR spectroscopy. The modified
protocol provides a quick way to prepare a series of chiral
bisphosphine monoxide ligands for ligand screening in
asymmetric methodological researches.

Keywords: bisphosphine monoxide ligands, catalysis,
monodentate ligands.

Classification number: 1.4

ligand BINAP (1a) - mdt ligand da duogc thu’orng mai hoa
(hinh 2). BINAP (1a) la mét hgand ¢6 truc bat ddi ximg
va c6 nhiéu ung dung trong tong hop bit ddi xing [15]
do d6 BINAPO (2a) ciing 1a mét ligand bat dbi xing tiém
nang. Tuy nhién, phdn tng nay doi hoi thoi gian phan ing
qua 1au (4 ngay). Cac bisphosphin c6 khung dan xudt tir
biphenyl, hay 1,1’-bisnapthyl tuong tw BINAP phén tng rat
cham trong diéu kién V.V. Grushin dua ra. Nhiéu nghién
ctru khac ciing dé ra cac quy trinh nham tong hop céc ligand
bisphosphin monoxid, nhung day deu la cac quy trinh nhiéu
budc va phirc tap, gdy ton kém réat nhidu vé thoi gian, hoa
chat va dung méi [10-12].

Trong qué trinh nghién ctru cac hé phan tmg bat dbi
xtng nham chirc héa nhém C-H, chon loc ddng phan quang
hoc (enantioselectively functionalization of C-H bonds)
dung xtc tac Pd(0), ching t6i can phat trién mot phan ho
ligand bisphosphin monoxid mang bd khung blphenyl va
1,1’-binaphthyl [13]. Vi muc dich mudn rat ngan thoi gian
tong hop ra cac ligand, giam thleu hoa chat, dung méi sir
dung, ching t6i da thyc hién cai tién quy trinh cua Grushin,
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bang cach thay d6i diéu kién phan mg, dong thoi theo doi
chat ché tién trinh phan tmg bang phuong phap phd 'H va
3P NMR, tan dung dugc uu diém phan tng mdt budce cla
quy trinh Grushin, nhanh chéng tao ra ngudn ligand bat dbi
xtmg c6 cau triic phirc tap dwa vao quy trinh sang loc ligand

cho cac phan ung bat doi xtng.
PPh2
PPh,

2a: 57%
Nghién ctru nay

I

Ly
PPh, PPh2
PPh, oo o PPh,

Hinh 2. Téng hop ligand bisphosphin monoxid cé khung
biphenol va 1,1’-naphthyl (2) tir bisphosphin (1) theo quy trinh
Grushin va quy trinh cai tién cta nghién ctu nay.

Grushin (1999)
Pdl, 10 mol%
DBE (5 dwong lwong)
PPh; NaOH (4 M)
PPh2 pewm, 25 c, 4ngay

Pdl, 10 mol%
DBE (5 dwong lvong)
NaOH (10 M)

DCM, 25 °C,
8-48 gio
theo doi chat ché
phan ting bang *'p NMR

Doi wigng va phueng phap nghién ciu
Déi twong nghién ciru

Déi twong nghién ctru 1a phan tmg tong hop cac ligand
bisphosphin monoxid thong qua con duong 6xy hoda cac
ligand bisphosphin bing xtic tac Pdl,. Céc ligand, hoa chit
va dung moéi dugc mua tir Hang Takasago, Sigma-Aldrich,
Merck, Acros va TCI. Cac dung méi dicloromethan (DCM)
va nude duge loai 6xy bang cach cho syc manh khi N, kho
trong it nhat 30 phut. Sac ky ban mong duoc thuc hién trén
ban thuy tinh pha 0,25 mm silica gel (E. Merck, Kieselgel
60 F254). Sic ky cot duoc thyc hién véi silica gel Silicycle
60 (0,040-0,063 um). Ph6 'H NMR, *C NMR, "°F NMR va
3IPNMR dugc do bang may cong hudng tir hat nhan Bruker
AVANCEIII-400 tai Vién Cong nghé Lién bang Thuy Sy
tai Lausanne. Phd IR dugc do béng may Alpha-P Bruker
FT-IR.

] Quy trinh 6xy hoa bting xuctic Pdl, ligand bisphosphin
doi vdi (R)-SEGPHOS

Trong mdt binh cau day tron, dudi méi trudng N,, hoa
tan hdn hop gdm (R)-SEGPHOS (0,33 g, 0,54 mmol, 1,0
duong lugng) va Pdl, (0,019 g, 0,054 mmol, 0,1 duong
luong) trong 1,2-dibromoethan (0,23 ml, 2,69 mmol, 5,0
duong lugng) va DCM (3 ml) da duoc loai 6xy. Sau do,
dung dich NaOH 10 M (5 ml) (d2 duoc loai 6xy) dugc
thém vao va hdn hop phan tmg dugc khudy manh trong méi
truong N,. Phan ing duoc theo doi bang 'H, 3'P NMR va
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duoc cho ngung lai khi sy hinh thanh monoxid dugc danh
gi4 1a dién ra cham hon so véi cac bién d6i hoa hoc khac.
Dbi voi san pham (R)-SEGPHOSO, phan tmg dugc ngimg
sau 48 giod. Hon hop sau d6 duoc chiét bang DCM (3x15
ml). Pha hitu co dugc lam kho bang MgSO, khan va ¢6 dac
& 4p suat thap. Dung dich san pham tho dwoc khudy voi
0,2 duong lugng 1,2-bis(diphenylphosphino)ethan trong 15
phat dé tao phuc véi PA(IT). Hon hop thdé duge tinh ché
bang sic ky cot dé thu lai nguyén liéu dau chua phan tng
(pentan/Et,0 10/1) va san phém tinh khiét (pentan/EtOAc 6/4).

Ket qua
-~ Pdl, 10 mol%
L DBE (5 dwong lwong) L Q
e PPh, NaOH (10M) _ 7 PP
o PPh, DCM, 25 °C, - PP
. . 8-48 givv
<O E > O
F
o POPh, POPh, o POPh,
o PPh, PPh, £ O PPh,
o] F o C
2b 36% (45% brsm) 2c 21% (21% brsm)  2d 41% (65% brsm)
MeO POPh, POPh,
MeO PPh, PPh,

2e 49% (59% brsm) 2f 55% (73% brsm)

Hinh 3. Két qua tong hop céc ligand bisphosphin monoxid
bang xuc tac Pdl,.

(R)-SEGPHOSO (2b): resin khong mau. Thoi gian
phan tng: 48 gio. Hiéu suat: 36%, 45% brsm (0,12 g, 0,19
mmol). R 0,35 (pentan/EtOAc 5/5). 'H NMR (400 MHz,
Cloroform-d) 6 7,69 (ddt, J=11,7, 6,9, 1,4 Hz, 2H), 7,61
(ddt, /~=12,0, 6,9, 1,4 Hz, 2H), 7,47-7,43 (m, 2H), 7,39-7,32
(m, 4H), 7,29-7,19 (m, 10H), 6,98 (dd, J=14,1, 8,1 Hz, 1H),
6,76 (dd, J=8,0, 2,0 Hz, 1H), 6,62 (d, J=8,0 Hz, 1H), 6,55
(dd, J=8.,0, 3,5 Hz, 1H), 5,71 (d, J=1,7 Hz, 1H), 5,66 (d,
J=1,5 Hz, 1H), 5,23 (d, J=1,7 Hz, 1H), 4,83 (d, J=1,5 Hz,
1H). “C NMR (101 MHz, Cloroform-d) 6 150,0-107,5 (36
C, carbon thom, quan st thiy co su ché tin hiéu phic tap
do tuong tac C-P), 101,5 (s), 101,1 (s).*'P{'H} NMR (162
MHz, Cloroform-d) & 26,91-14,87. HRMS (ESI/QTOF):
tinh cho [C,H, OP +H]", [M+H]": 627,1485; tim thay:
627,1496. IR (ATR): $=3053, 3007, 2962, 2896, 1437,
1244, 1176, 1114, 1056, 745, 715, 695, 529 cm™. [a] >
+51,5 (c=1,0, CHCL,).
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Céc ligand khac tong hop twong tu quy trinh d6i voi (R)-
SEGPHOS.

(R)-SYNPHOSO (2¢): bot tréng. Thoi gian phan ung:
8 gio. Hiéu suét: 21%, 21% brsm (15 mg, 0,023 mmol). R,
0,25 (pentan/EtOAc 5/1). 'HNMR (500 MHz, Cloroform-d)
0 7,62 (ddd, J=11,9, 8,3, 1,4 Hz, 2H), 7,54-7,25 (m, 13H),
7,24-7,12 (m, SH), 6,78 (ddd, J=26.3, 8.4, 5,1 Hz, 3H), 6,59
(dd, J=8.,4, 3,5 Hz, 1H), 4,04 (dtd, J=11,3, 6,6, 2,4 Hz, 2H),
3,83 (ddd, J=11,3, 5,2, 2,3 Hz, 1H), 3,78-3,65 (m, 3H),
3,44 (ddd, J=11,4, 6,7, 2,3 Hz, 1H), 3,12 (ddd, J=11,7, 7,1,
2,2 Hz, 1H). *C NMR (126 MHz, Cloroform-d) 6 146,2-
115,8 (36 C, carbon thom, quan sat théy ¢6 su ché tin hiéu
phtre tap do tuong tac C-P), 64,0 (s), 63,9 (s), 63,5 (s), 60,4
(s). *'P{'H} NMR (162 MHz, Cloroform-d) 6 28,32 (s),
-15,98 (s). HRMS (ESI): tinh cho [C 40H3205P2] [M+H]":
655,1798; tim thay: 655,1807. IR (ATR): #=3052, 2926,
2357, 1588, 1470, 1435, 1290, 1194, 1154, 1090, 876, 783,
748, 712 em™. [a] 2 -53,2 (c=1,0, CHCL,).

(R)-DIFLUORPHOSO (2d): bot trang. Thoi gian phan
ing: 19 gio. Hidu suat: 41%, 65% brsm (0,08 g,0,11 mmol). R,
0,35 (pentan/EtOAc 4/1). '"HNMR (400 MHz, Cloroform-d)
67,59-7,53 (m, 2H), 7,53-7,26 (m, 12H), 7,25-7,02 (m, 8H),
6,96 (d, J=8,2 Hz, 1H), 6,87 (dd, J=8,2; 3,1 Hz; 1H). *C
NMR (101 MHz, Cloroform-d) & 145,6-109,1 (38 C, quan
sat thiy co sy ché tin hiéu phiic tap do twong tac C-P va
C-F). 'P{'H} NMR (162 MHz, Cloroform-d) & 27,83 (s),
-15,03 (s). “F{'H} NMR (377 MHz, Cloroform-d) 6 -48,2
(d, J.,=94,1 Hz, 1F), -49,2 (d, J, ,=90,0 Hz, 1F), -49,6

(d, J, ,=90,4 Hz, 1F), -50,1 (d, J, ,=94,1 Hz, 1F). HRMS
(ESUQTOF): tinh cho [C,H,F,0.P+H]", [M+H]"
699,1108; tim thdy: 699,1118. IR (ATR): #=3055,

2974, 2926, 1453, 1436, 1237, 1197, 1169, 1119, 1035,
746, 722, 695, 536 cm’. [0] X -1.2 (c=1,0, CHCL).
Mp: 219,5-220,5°C.

(R)-MeO-BIPHEPO (2¢): bot tréng. Thoi gian phan
ung: 42 gio. Hiéu sut: 49%, 59% brsm (0,08 g, 0,13
mmol). R, 0,35 (pentan/EtOAc 1/1). '"H NMR (400 MHz,
Cloroform-d) 6 7,56 (tdt, J=10,2, 6,9, 1,4 Hz, 4H), 7,42
(tdd, J=7,0, 5.1, 1,5 Hz, 2H), 7,38-7,27 (m, 7H), 7,26-7,19
(m, 8H) 7,16 (t, J/=7,9 Hz, 1H), 6,95 (ddd, J=13,3, 7,7, 1,0
Hz; 1H), 6,88 (dt, J=8,3, 1,0 Hz, 1H), 6,73 (ddd, J=7.7, 3.4,
0,9 Hz, 1H), 6,57 (dd, J=8,3, 1,0 Hz, 1H), 3,16 (s, 3H), 3,04
(s, 3H). C NMR (101 MHz, Cloroform-d) 6 158,2-110,3
(36 C, carbon thom, quan sat thiy ¢ su ché tin hiéu phirc
tap do tuong tac C-P), 54,8 (s), 54,6 (s).*'P{'H} NMR (162
MHz, Cloroform-d) 6 27,63 (s), -15,31 (s). HRMS (ESI):
calculated for [C, _H. O.P.]", [M+H]": 599,1899; tim théy:

3877327372
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599,1910. IR (ATR): #=3052, 2933, 2364, 1566, 1434,
1258, 1191, 1114, 1049, 998, 860, 697 cm. [0] : -87,0
(c=1,0, CHCL,).

(R)-H-BINAPO (2f): bot trang. Thoi gian phan tmg;
14 gio. Hiéu suat: 55%, 73% brsm (0,11g, 0,17 mmol).
'"H NMR (400 MHz, Cloroform-d) 6 7,71-7,54 (m, 4H),
7,49-7,20 (m, 13H), 7,20-7,08 (m, 4H), 7,06-6,93 (m, 3H),
2,76-2,61 (m, 4H), 1,90-1,66 (m, 3H), 1,54-1,06 (m, 8H),
0,80-0,67 (m, 1H). *'P{'H} NMR (162 MHz, Cloroform-d)
826,70 (s), -16,15 (s). Hop chét dd duogc biét dén tir trude,
cac dir liéu trung véi tai liéu khoa hoc da cong bd [12].

Biang cach can than loai O, trong dung m@i, st dung
moi trué{rng phén tng la khi N, va dung dich k’iém dam dac
10 M, dong thoi voi d6 la theo ddi chat ché tién trinh phan
mg bang phuong phap phd 'H va 3'P NMR, chung t6i da
c6 thé day nhanh toc d9 cuia phan g mono-6xy hoa. Cac
phan tng déu dién ra trong thdi gian ngan hon nhiéu (8-48
gi®) néu so v6i quy trinh Grushin (4 ngay cho BINAPO 2a),
va hau hét déu c6 hiéu suét tinh theo khdi luong thu hdi cta
nguyén liéu ban dau (brsm) twong dbi tot.

S di cac thi nghiém khong duoc cho phan tng dén khi
hoan thanh 14 vi c¢6 phan ung dioxy hoa dién ra canh tranh
(quan sat duoc br?lng phé NRM); thi nghiém can dugc ngung
tai thoi diém thich hop (vi du: su tao thanh phosphin dioxid
bat dau xay ra nhanh hon su tao thanh monoxid) dé co thé
thu hoi nguyén liéu bisphosphin ban déu, tranh viéc oxy
hoa qua mirc cac nguyén liéu dat tién nay. Trong sb cac
ligand dugc téng hop, (R)-SYNPHOSO (2¢) 1a san phim
duy nhét duoc tao ra voi hiéu suét thép (21%), vi qua trinh
mono-6xy héa cua ligand dau vao (R)-SYNPHOS khong
chon loc. Pinh tm hiéu cta phosphin (PR ) trén phd dd 3'P
NMR thudng nim trong khoang dich chuyen hoa hoc tir +50
dén -50 ppm. Khi phosphin bi 6xy héa tr¢ thanh phosphin
oxid (POR,), tin hi¢u NMR cua nguyén tir P bi gidi che chin
bdi nguyén tir O ¢6 do am dién cao, dan dén do dich chuyén
hoa hoc ciia n6 ting 1én [16]. Vi thé, sir dung pho *'P NMR,
c6 thé d& dang theo dai tién trinh phan tmg 6xy hoa nay, phd
'H duoce str dung song song dé bd tro cho viée xac dinh thém
thong tin cau tric.

Dé hiéu rd hon sy tac dong cua diéu kién phan tmg 1én
ting tac chat va trung gian phan tng, chu trinh co ché xtic
tac ciia phan (mg 6xy hoa nay di duoc dé xuit nhu & hinh 4
[8, 14]. Xtc tac PdX, dau tién duoc phdi tri béi bisphosphin
ludng nha tao phuc chelate dang [(n*-P-P),Pd]X, (i). Phirc
Pd(II)/P(1I1) nay thuc hién mét phan img 6xy hoa-khir ndi
phan tir, xuc tién boi base, xay ra & mat phan cach cia 2 pha
vo co/hitu co (nude/DCM) dé tao thanh phirc Pd(0)/P(V) (ii),
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chtra mét ligand bisphosphin monoxid. Sau d6, nhiéu kha
nang ligand bisphosphin monoxid don nha nay duoc trdo
d6i bang mot ligand bisphosphin ludng nha khéac trong
hé, do ai luc cua ligand ludng nha véi tam kim loai manh
hon, tao mdt phirc Pd(0) méi (iii) phéi tri voi 4 nhém chue
phosphin. Phirc (iii) nay duoc dé dang oxy hoa trd lai thanh
Pd(IT) béi dibromoethan dong lai chu trinh xtc tac. Tac chét
oxy héa dibromoethan dugc lya chon vi c6 kha niang dé
dang thyuc hién budc cong 6xy hoa vao cac phirc chit dang
[(1-P-P),Pd].

P
C + PdX,
P

Pd(ll)x2

Csch,
H,0 +2 X©
X Br

C ) ) C SPd() )
P/ \P P/ \P
i i

‘0\7(
A\ P

P) CP

Hinh 4. Co ché dé xuat cho phan (rng tao bisphosphin
monoxid, xuc tac Pdl,.

Budc quan trong nhat ctia chu trinh trén 1a sy 6xy hoa-
khur ndi phan to cua phuc (i) dé tao ra san phém chinh
(bisphosphin monoxid). Budc nay dugc cho la xay ra & mat
phan cach 2 pha v6 co/hitu co va duoc xuc tién boi moi
truong kiém. Dé budc 6xy hoa-khir nay xay ra dé dang, cin
dam bao nong d6 OH" cao dé dé dang khuéch tan vao pha
hiru co, dong thoi sy khudy tron hdn hop phai nhanh va
manh vi dung dich NaOH 10 M c6 d¢ nhét lon. Bén canh
d6, phan tmg duoc tién hanh trong méi truong N, dé han
ché toi da viéc san pham bisphosphin monoxid bi 6xy hoa
qué muc, tr¢ thanh phosphin dioxid.

5 ligand bisphosphin monoxid bat dbi xung 2b-f moi
néu trén duoc tong hop theo quy trinh cai tién, cung véi
ligand BINAPO (2a) tong hop bang quy trinh Grushin cii
da dugc ing dung vao phan tmg aryl hoa lién két C-H ciia
cac di vong thom, chon loc atropisomer, vdi hé¢ xuc tac
Pd(dba),. Trong do, ligand H,-BINAPO (2f) 1a ligand cho
ty 1€ chon loc 2 dong phéan doi quang atropisomer toi vu (1€n
t61 97,5:2,5% er) (hinh 5) [13]. Quy trinh tong hop ligand
bisphosphin monoxid nay van dang duoc cai tién thém nita
dé co thé 4ap dung cho nhidu khung ciu trac bisphosphin,
hay thdm chi phosphin da nha, nhim tao ra mot ngan hang
ligand phosphin 16n, nhanh chong, gop phan rit ngin thoi
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gian cho budc sang loc ligand trong viéc phat trién cac hé
phan tng bat dbi xtimg st dung xtc tac Pd noi riéng va cac
xuc tac kim loai chuyén tiép khéc, kinh té hon va than thién
v6i moi treong hon noéi chung.

0L,

~ POPh,
1 -~
L, S

N R3 of

L Br - Sy R® hiéu suét én t6i 97%

H Pd(dba), R AR chon loc [én téi 97,5:2,5 er
4 2 Cs,CO3, MeCN N
RXNR 80-90°C Y=z

Y=2

Hinh 5. 'ng dung cua ligand 2f trong mét phan ng aryl hoa
néi C-H cua di vong thom da dwoc cong bé [13].

Nghién ctru di thanh cong trong viée cai tién quy trinh
mono-0xy hoa ligand bisphosphin ctia Grushin, thiét 1ap
dugc mot quy trinh nhanh chéng va tiét hiém hon dé tong
hop dugc mdt phan ho ligand bisphosphin monoxid chua
khung biphenyl va 1,1’-binaphthyl bat ddi xtmg, véi hi¢u
suat tir kha dén cao. Day la nhitng ligand bat dbi xtng m&i
co céu trac phue tap, néu di theo con duong tong hop khac
thi can trai qua nhiéu budc, gay ton kém vé thoi gian va hoa
chat. Céc ligand nay c6 tiém ning ing dung trong cac hé
phan tng xic tac Pd bat ddi xtng dé chon loc dong phan
dbi quang. Song song v6i d6, quy trinh phan ing nay van
dang tlep tuc duoc cai tién nhim tao ra mot thu vién ligand
bisphosphin monoxid bit dbi ximg 16n hon nita, ¢6 nhiéu
ung dung hon nita trong tuong lai.

Nghién ctru nay dugc thyc hién ¢ Phong Thi nghiém
tong hop va xtic tic bt ddi ximg, v6i sy hudng dan va hd
tro ctia GS.TS Nicolai Cramer - Vién Cong ngh¢ Lién bang
Thuy Sy ¢ Lausanne (EPFL), cung vi su cong tac vo cung
quy gid cua GS.TS Olivier Baudoin va TS Shu-Min Guo
(Pai hoc Basel, Thuy S¥). Nghién ctru dugc tai trg boi Quy
Khoa hoc Qudc gia Thuy S§ (SNF). T4c gia xin chan thanh
cam on.
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