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TONG HOP BAT POI XUNG CAC DAN XUAT XUC TAC Ru(ID)-
DIALKYL-PHEOX TU CAC DAN XUAT QUANG HOAT (S)-2-AMINO-
PHENYLETHANOL SU DUNG TRONG PHAN UNG TAO VONG BA
(CYCLOPROPANATION)
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Tém tit. Phat trién dwoc phdm méi chita déng phan d6i quang tinh khiét dang 1a mot huéng mdi cua
nganh cong nghiép duoc thé gidi trong nhiing nam gan day. Cac chat xuc tac bat d6i xiing déng mot
vai tro khong thé thiéu trong qud trinh tong hop cac san pham d6i quang tinh khiét. Chat xuic tac bat
déi xting Ru(Il)-pheox da duoc cong bd cé hiéu qua cho cac phan tng tao ra cac déng phéan doi quang
tinh khiét. Trong nghién cttu nay, mot quy trinh tdng hop bat ddi xtng cac dan xudt ciia Ru(Il)-dialkyl-
pheox duoc dé xuét. Quy trinh bao gébm qua trinh tng hgp bat déi xing cac dan xuit oxazoline ti tién
chét va tao phtic gitta ruthenium va cac phdi tir oxazoline. Véi quy trinh nay, bon dan xudt bat ddi
xtng Ru(Il)-dialkyl-pheox da duoc tdng hop thanh céng véi hiéu sudt cao (>60%).
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Asymmetric synthesis of Ru(ii)-dialkyl-pheox catalysts from (S)-2-
Amino-phenylehanol for cyclopropanation
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Abstract. The development of new pharmaceutical products containing pure enantiomers is a recent
direction in the world’s pharmaceutical industry. Asymmetric catalysts play an essential role in the
synthesis of pure enantiomers. The Ru(ll)-pheox catalyst has been reported to be effective for the
asymmetric reactions producing pure enantiomers. In this study, an asymmetric synthesis of Ru(II)-
dialkyl-pheox derivatives is proposed. The process consists of the asymmetric synthesis of oxazoline
derivatives from precursors and the complexation between ruthenium and oxazoline ligands. With this
procedure, four Ru(Il)-dialkyl-pheox derivatives were successfully synthesized with a high yield
(>60%).
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1 Giéi thiéu

Xu hudng nghién ctu phat trién duoc
phdm méi chita dong phan d6i quang (DPDQ)
tinh khiét thay vi st dung thudc hdn hop racemic
chita cac PPPQ ¢6 tac dung duoc ly khong giong
nhau véi muc dich giam lwong duoc chat dua vao
co thé, giam tac dung phuy, tranh d{c tinh cta
thanh phan d6i quang con lai dang la mot hudng
phat trién méi ctia nganh cong nghiép duoc thé
giodi trong nhitng nam gan day [1]. Cac chat xuc
tac bat d6i xtiing déng mot vai tro khong thé thiéu
trong qua trinh tong hop cac san phdm d6i quang
tinh khiét. Mot trong nhitng chat xuc tac bat doi
xung da duoc cong b c6 hiéu qua cho cac phan
ung tao ra cadc dong phan ddi quang tinh khiét la
cac phtic hop cuia ruthenium véi cac phéi tix dé
hinh thanh cac phttc nhuw [RuClz(p-cymene)]s,
RuCl2(PPhs)s, RuPhebox va RuPybox [2],[3]. Cac
dan xudt nay déng vai tro la chat xtc tac két hop
tam thoi véi cac hop chat diazo d€ tao nén céac
phttc trung gian Ru-carbenoid, tng dung trong
cac loai phan tng tao mot dong phan d6i quang
gan tinh khiét nhu phan tng tao vong 3 (Hinh 1),
phan ting chen C-H va phan tng chen Si-H [4].
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Trong bai bdo nay, chung toi cong bd quy
trinh tdng hop bat ddi xtng cdc dan xudt cua
Ru(IT)-dialkyl-Pheox tit cac dan xuat quang hoat
(S)-2-amino-phenylethanol. Cac san phdm nay
duoc st dung lam chét xuc tac bat d6i xing trong
cac phan tng tao vong ba dé€ tao ra cac hop chat

do6i quang tinh khiét trong bai bao tiép theo.

Quy trinh tong hop bat d&i xtng cac dan
xudt Ru-Pheox goém hai giai doan chinh, giai doan
1 - tong hop bat ddi xting cac dan xudt oxazoline
tle tién chat va giai doan 2 — tao phutic gitta
ruthenium va cac phdi t&r oxazoline, hinh thanh
cac dan xudt bat d6i xiing Ru-Pheox. Trong do,
giai doan 1 ¢6 quy trinh phan tng lan dau tién
duoc ching t6i cong b [5]. Giai doan 2 ¢6 quy
trinh phat trién tir nghién ctu da duwoc chung toi

cong bs trudce day [6].

2 Ddi twgng va phwong phap

21 Déitugng

Téng hop bat d6i xting bon dan xuat
oxazoline, tir d6 tng hop bat ddi xting bon dan

xudt phttc Ru-dialkyl-Pheox.

2.2 Héba chat va thiét bi

Cac hoa chat [(Benzene)RuClz]2 (Merk 99%,
Ptic), sodium hydroxide NaOH, potassium
hexafluorophosphate KPFs (TCI >95%, Nhat),
thionyl chloride SOCl: (TCI, Nhat), 3-nitrobenzoyl
chloride O:NCeH4COC1 (TCI, Nhét), benzoyl
chloride CsHsCOCI (TCI, Nhat), 3-methylbenzoyl
chloride HsCCe¢HsCOCl (TCI, Nhat), 3-
methoxybenzoyl chloride HsCOCsHsCOCl (TCI,
Nhat), triethylamin EtsN (TCI >98%, Nhat),
sodium bicarbonate NaHCOs (TCI 99%, Nhat),
sodium sulfate Na:SOs (TCI >99%, Nhat); cac
dung moi dichloromethane CH:Cl:;, methanol

CHs0H, ethanol CHsCH:20H, n-Hexane CesHis,
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ethylacetate CHsCOC:Hs, chloroform CHCls (déu
tr Kanto, Nhat); acetonitrile CHsCN (Wako,
Nhat), PhMgBr
(Merck, Dirc), methylmagnesium bromide CH-
sMgBr (Merck, Do),
CH3sHSOs (Wako, Nhat) va ray phan tt (molecular
sieve) 4 A (Merck, Ptic) da duoc st dung trong

phenylmagnesium bromide

methanesulfonic acid

nghién ctru.

Céc thi nghiém dugc tién hanh tai phong
nghién cttu ctia gido sw Iwasa, Treong Pai hoc
Toyohashi, Nhat Ban. T4t ca cac phan tng duoc
thiec hién trong moi trieong argon trie khi ¢6 ghi
cht khac; hé thong phan ting dwoc cai dat co kiém
soat nhiét bang cam bién nhiét. Tat ca cac phan
ting duwoc theo ddi bang sic ky 16p mong (TLC);
c4c tdm thuy tinh duoc phu sén silica gel Merck
KGaA 60 F254 véi do day 16p 0,2 mm. Tat ca céc
nguyén liéu déu c6 sén trén thi treong va duoc st
dung ma khong can tinh ché thém trir khi c6 ghi
chti khic. Cac san pham duoc quan sét bang cach
chiéu tia UV hodc xtt ly bang dung dich
phosphomolybdic acid, dung dich KMnOs hodc
dung dich p-anisaldehyde. Cot sac ky duoc nhoi
bang silica gel (Merck, Art. No.7734). Phd
H NMR (500, 400 MHz) va *C NMR (126, 100
MHz) duoc ghi trén may quang phé JEOL JNM-
ECX500 va JEOL JM-ECS400. B¢ dich chuyén hoa
hoc duoc trinh bay theo don vi ppm (0) chita
tetrametylsilan (0 ppm) trong CDCls. Cac phép do
goc quay ciec dugc thiee hién trén méay do phan
cuc JASCO P-1030 & vach natri D (6 mau 1 mL).
Ph6 khéi luong MS duoc ghi trén mdy LC-TOF
JMS-T100LP. Pho IR dugc ghi trén may FT-IR
JASCO 4700.

2.3  Tién hanh phan tng

Cai ddt cac phan tGng theo cac ty 1& khoi
luwong cac chat dwgc mo ta chi tiét bén duwdi. Dung
sac ky 16p mong TLC d€ xac dinh so bd thoi gian
két thac phan tng. Sau do, 1dy 1 mL mau, say kho
mau hoan toan bang hé théng bay hoi dung moi

dung ni to long va ghi pho cong huong tir hat
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nhan '"H NMR, so sanh phd cta mau san pham
thd v6i phd ctia cac nguyén liéu dau vao dé xac
dinh huéng phan ting va xem xét thoi gian phan
tng két thuc. Sau khi phan tng hoan thanh, san
pham thd dwoc bdc hoi bang may c6 quay chan
khong; sau d6 bdc hoi hoan toan bang hé thong
bdc hoi dung ni to long va thu duoc san phdm
tho. St dung sac ky cdt d& tach san phdm tinh
khiét va ghi 'H NMR. D&i véi cac san phdm dung
lam tién chat cho cac phan Gng ti€p theo thi
khong ghi 3C NMR va cac thong s6 khac. Chi
thwe hién viée xac dinh ciu tric véi cac dan xuat

la san phdm cudi cung.
24  Xac dinh d¢ tinh khiét quang hoc va ciu
truc

Tién hanh chay séc ky 16p méng (TLC),
chay sac ky cot, ghi 'TH NMR, 3C NMR, xac dinh
goc quay cuc riéng [ap], ghi phd hong ngoai IR va
tién hanh séc ky khdi phd MS.

3 K&t qua va thao luén

31 Keétqua

Téong hop bat doi xing cac phdi tir 1a dan xuét
clia oxazoline
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Tong hop bat doi xitng hop chit D1 ((S)-2,4,5,5-

tetraphenyl-4,5-dihydrooxazole)
(S)-Diphenylphenylglycinol B:1 duoc tdéng

hop theo phan ting st dung tac nhan Grinard da

duoc cong bo [7].

Cho Tan lwot hdén hop  chta
(S)-diphenylphenylglycinol B:1 (954,9 mg, 3,3
mmol, 1,1 dwong lwong) va dung dich chita
benzoyl chloride (421,7 mg, 3 mmol, 1 dwong
luong) trong CH2Cl> (20 mL) vao binh cau; EtsN
(1,7 mL, 12 mmol, 4 duong lwong) dwoc thém
ting giot va khudy lién tuc ¢ 0 °C. Sau khi khudy
trong 24 gio ¢ nhiét do phong, hén hop phan ting
duoc boc hoi trong chan khong. Dung dich
NaHCO:s (aq.) (30 mL) duoc thém vao phan con
lai va khudy trong ndm phut. Chiét san phdm hitu
co bang CH:Clz (3 x 25 mL), sdy khd bang Na:SOx
khan, va cd trong chan khong d€ thu duoc san
phdm thd mong mudn Ci. Tinh ché& C1 bang sac ky
cot silica gel véi Hex/EtOAC (6/1 (v/v)) dé thu
duoc C1 tinh khiét (1074,3 mg, hiéu sudt 91%).

Cho Tan lwgt hon hop hdn hop chia Ci
(19674 mg, 5 mmol,
methansulfonic acid (40 mmol, 2,7 mL, 8 duong
luong) trong CH2Cl> (30 mL), ray phan ti 4 A (3
g) vao binh cau va cho hdi luu trong 20 gio. Hon

1 duwong luong) va

hop phan tng duoc pha loang véi CH:Cl2 (20
mL), rita bang dung dich NaHCOs (40 mL) va
nudc mudi bao hoa. Sau chiét thu duoc hé dung
moi hitu co, sy khd 16p hitu co trén bang Na2SOs
khan. Boc hoi dung moi trong chan khong dé thu
(5)-2,4,5,5-tetraphenyl-4,5-dihydrooxazol
(Dh) thé. Tinh ché D1 bang sac ky cot silica gel véi
Hex/EtOAC (4/1 (v/v)) d€ thu dugc Di tinh khiét

chat rin mau vang, 1595,8 mg, hiéu suit 85%).
( g g

duwoc

[a]3”* =-2,58 (c 0,96, CHCls). "H NMR (400
MHz, CDCls) & 8,24 (d, ] = 7,26 Hz, 2H), 7,73 (t, ] =
8,41 Hz, 2H), 7,53 (t, ] = 7,26 Hz, 1H), 7,48 (t, ] =
7,26 Hz, 2H), 7,38 (t, ] = 8,79 Hz, 2H), 7,32 (t, ] =
7,26 Hz, 1H), 6,90-7,04 (m, 10H), 6,13 (s, 1H).
13C NMR (100 MHz, CDCls) & 163,35, 144,84,
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140,54, 138,77, 131,97, 128,75, 128,68, 128,65,
128,22, 127,92, 127,77, 127,42, 126,92, 126,85,
126,65, 94,41, 80,02.

IR (neat) v 3061, 2926, 1645, 1520, 778 cm-".

HRMS (DART) du kién C2zH2NO [M+H]+:
376,17014; thuc t&: 376,17010.

Tong hop bat doi xitng hop chit D2 ((S)-2-(3-
nitrophenyl)-4,5,5-triphenyl-4,5-dihydrooxazole)

Cho lan Iwot hdén hop  gom
(S)-diphenylphenylglycinol B:i (9549 mg, 3,3
mmol, 1,1 duong luong) va dung dich chita
3-nitrobenzoyl chloride (556,7 mg, 3 mmol,
1 duong lwong) trong CH2Cl2 (20 mL) vao binh
cau; EtN (1,7 mL, 12 mmol, 4 duwong luwong) duoc
thém tung giot va khudy lién tuc 6 0 °C. Sau khi
khudy trong 24 gid ¢ nhiét dd phong, hdn hop
phan tng duoc bdc hoi trong chan khong. Dung
dich NaHCO:s (aq.) (30 mL) dwoc thém vao phan
con lai va khudy trong nam phat. Chiét san pham
hitu co bang CH:Clz (3 x 25 mL); say kho 16p hitu
co trén bang Na>SOs khan va cd trong chan khong
dé thu dugc san pham Ca. Tinh ché C2bang sac ky
cot silica gel véi Hex/EtOAC (6/1 (v/v)) d€ tao ra
C: tinh khiét (929,2 mg, hiéu sudt 89%).

Cho Tan lwgt hon hop hdn hop chta Co
(21924 mg,
methansulfonic acid (40 mmol, 2,7 mL, 8 duong
luong) trong CH2Clz (30 mL) va ray phan tir 4 A (3

g) vao binh cau va hoi luu trong 20 gio. Pha loang

5 mmol, 1 duwong Iluong),

hdn hop phan tng véi CH2Clz (20 mL), rita bang
dung dich NaHCOs (40 mL) va nwéc mudi bao
hoa. Sau khi chiét thu dwgc hé dung méi hitu co;
sdy kho 16p hitu co trén bang Na:SOs khan. Bdc
hoi dung méi trong chan khong dé thu dwoc (5)-2-
(3-nitrophenyl)-4,5,5-triphenyl-4,5-dihydrooxazol D:
thd. Tinh ché D: bang sac ky cot silica gel voi
Hex/EtOAC (4/1 (v/v)) d€ thu dugc D2 tinh khiét

chit rdn mau vang, 1932,7 mg, hiéu suit 92%).
( g g )

[a]27% =-2,66 (c 1,04, CHCls), '"H NMR (400
MHz, CDCls) 89,03 (d, ] = 1,91 Hz, 1H), 8,54 (d, ] =
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7,64 Hz, 1H), 8,41 (d, ] = 8,41 Hz, 1H), 7,68-7,73
(m, 3H), 7,44 (t, ] = 7,64 Hz, 2H), 7,36 (t, ] = 7,64
Hz, 1H), 7,06-7,10 (m, 3H), 6,97-7,03 (m, 7H), 6,20
(s, 1H). BC NMR (100 MHz, CDCls) o 161,27,
148,53, 144,20, 139,93, 138,01, 134,39, 129,85,
129,54, 128,75, 128,50, 128,48, 127,97, 127,59,
127,46, 127,03, 126,75, 126,58, 126,37, 123,58, 95,31,
72,92 ppm.

IR (neat) v 3087, 2926, 2316, 1951, 1659,
861 cm-!.

HRMS (DART) dy kién C2zH21N20s [M+H]*:
421,15522; thuec t€: 421,15520.

Tong hop bat doi xitng hop chit D3 ((S)-2-(3-
methoxyphenyl)-4,5,5-triphenyl-4,5-dihydrooxazole)

Cho Tan lwot hdén hop  gom
(S)-diphenylphenylglycinol B: (954,9 mg, 3,3
mmol, 1,1 duong lwong) va dung dich chita
3-methoxybenzoyl chloride (511,8 mg, 3 mmol,
1 duong lwong) trong CH2Cl2 (20 mL) vao binh
cau; EtN (1,7 mL, 12 mmol) duoc thém ting giot
va khudy lién tuc ¢ 0 °C. Sau khi khudy trong 24
gid & nhiét d6 phong, hon hop phan tng duoc c6
dudi ap suat giam. Dung dich NaHCO:s (aq.) (30
mL) duoc thém vao phéan con lai va khudy trong
ndm phtt. Chiét san pham hitu co bang CH2Cl
(3 x 25 mL), sy kho bang Na:SO: khan va cd
trong chan khong d€ thu duoc san pham Cs. Tinh
ché¢ Cs tho bing sic ky cot silica gel véi
Hex/EtOAC (6/1 (v/v)) d€ tao ra Cs tinh khiét
(1129,9 mg, hiéu sudt 89%).

Cho Ian luot hdn hgp chtta Cs (2117,6 mg, 5
mmol, 1 dwong lwong), methansulfonic acid (40
mmol, 2,7 mL, 8 duong lwgng) trong CH2Cl2 (30
mL) va ray phén tit 4 A (3 g) vao binh cau va hoi
leru trong 20 gio. Pha loang hdn hop phan tng véi
CH:Cl2 (20 mL), rita béng dung dich NaHCOs (40
mL) va nedc mudi bao hoa. Sau chiét thu dwoc hé
dung mai hitu co; say kho 16p hitu co trén bang
Na250s khan. Boc hoi dung méi trong chan khong
dé€ thu duoc (S)-2-(3-metoxyphenyl)-4,5,5-
triphenyl-4,5-dihydrooxazol Ds thd. Tinh ché Ds
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bang sic ky cot silica gel véi Hex/EtOAC (4/1
(v/v)) @€ thu duoc Ds tinh khiét (chat rdn mau
vang, 1905,9 mg, hiéu suét 94%).

[a]37®=-2,32 (c 0,97, CHCls), 'H NMR (500
MHz, CDCls) b 7,83 (d, ] = 7,64 Hz, 1H), 7,72-7,75
(m, 3H), 7,48 (t, ] = 8,03 Hz, 3H), 7,33 (t, ] = 7,26
Hz, 1H), 6,97-7,14 (m, 11H), 6,13 (s, 1H), 3,88 (s,
3H). 3C NMR (125 MHz, CDCls) d 163,25, 159,82,
144,82, 140,47, 138,71, 129,82, 129,04, 129,01,
128,66, 12823, 127,93, 127,42, 126,91, 126,87,
126,62, 126,59, 121,20, 118,59, 113,18, 94,42, 80,07,
55,68 ppm.

IR (neat) v 3061, 2928, 1949, 1651, 755 cm-.

HRMS (DART) dw kién C2sHasNO2 [M+H]+:
406,18070; thuc té: 406,18070.

Téng hop bat doi xirng hop chit D4 ((S)-5,5-dimethyl-
2,4-diphenyl-4,5-dihydrooxaz-ole)

(S)-Diphenylphenylglycinol B2 duoc tong
hop theo phan ting st dung tac nhan Grinard da
duoc cong bo [8].

Cho Ian Iwot hon hop  gobm
(S)-dimethylphenylglycinol B2 (5453 mg, 3,3
mmol, 1,1 dwong lwong) va dung dich chita
benzoyl chloride (421,7 mg, 3 mmol, 1 dwong
luong) trong CH2Cl2 (20 mL) vao binh cau; EtsN
(1,70 mL, 12 mmol, 4 duong lrong) dwoc thém
ting giot va khudy lién tuc 6 0 °C. Sau khi khudy
trong 24 gio ¢ nhiét d6 phong, hdn hop phan tng
dwoc c6 trong chan khong. Dung dich NaHCOs
(aq.) (30 mL) dwgc thém vao phan con lai va
khudy trong ndm phut. San phdm hitu co duoc
chiét bang CH2Cl> (3 x 25 mL); sdy kho béang
Na250s khan va co trong chan khong dé thu duoc
Cs tho. Cs tho duoc tinh ché bang sac ky cot silica
gel véi Hex/EtOAC (6/1 (v/v)) d€ thu duoc Cs tinh
khiét (hiéu suat 82%).

Cho 14an lwot hdn hop chtra Cs (1346,7 mg, 5
mmol, 1 dwong lrong), methansulfonic acid (40
mmol, 2,7 mL, 8 duong luong) trong CH2Cl2 (30
mL) va ray phan tt 4 A (3 g) vao binh cau va hoi
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leu trong trong 20 gio. Hon hop phan tmg duwoc
pha loang bang CH2Cl: (20 mL), rita bang dung
dich NaHCO:s va nudc mudi bao hoa. Say kho 16p
hitu co trén bang Na:SO: khan. Dung mdi duoc
bdc hoi trong chan khong dé€ thu dwoc (S)-5,5-
dimetyl-2,4-diphenyl-4,5-dihydrooxaz-ole Ds tho.
Tinh ché D: bang sic ky cot silica gel véi
Hex/EtOAC (4/1 (v/v)) d€ thu duoc Ds tinh khiét

(chat rdn mau trang, hiéu suat 95%).

[a]3*? =+0,48 (c 1,09, CHCls), 'H NMR (500
MHz, CDCls) d 8,06 (d, ] = 8,24 Hz, 2H), 7,40-7,52
(m, 3H), 7,23-7,35 (m, 5H), 5,04 (s, 1H), 1,65 (s,
3H), 0,94 (s, 3H). 3C NMR (125 MHz, CDCls) d
163,73, 139,11, 131,46, 128,42, 128,33, 127,56,
127,35, 87,41, 78,55, 29,20, 24,01 ppm.

IR (neat) v 3061, 2975, 1645, 1339, 1066, 844

cm-l.

HRMS (DART) du kién Ci7HisNO [M+H]+:
252,13884; thuc té: 252,13880.

Téng hop bat d6i xing cic dan xudt ctia Ru-
(Pheox)

Téng hop bat d6i xirng phirc E1 (Ru(Il)-diphenyl-
Pheox)

Cho hén hop gdom (S)-2,4,5,5-tetraphenyl-
4,5-dihydrooxazol D1 (150,1 mg, 0,4 mmol, 1
dwong luwong), [(benzen)RuClz]2 (100,36 mg, 0,2
mmol, 0,5 duong lugng) va KPFs (294,4 mg, 1,6
mmol, 4 duwong luong) vao binh cau hai c§ gan
ong sinh han. Cho CHsCN (10 mL) va NaOH 1 N
(aq.) (1,6 mL, 1,6 mmol, 4 dwong lwgng) vao co
binh con lai. Hon hop phan tng dwoc hodi luu
trong 24 gio ¢ 85 °C. Loai bo dung moi trong chan
khong va thu duwoc san pham tho Ei. Tinh ché E:
bang sac ky cot silica gel véi CH3CN/CH:Cl2 (1/10
(v/v)) d& thu duoc phitc Ei tinh khiét (chat ran
mau vang, 271,4 mg, hiéu suat 94%).
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R2

R? PFg
[(benzen)RuCl,], (0.5 equiv.),
KPFg (4.0 equiv.
I o R! 6 (4.0 equiv.) 0 ai
N\%Rl 1N NaOH (4.0 equiv.) R +—‘N\)<
: CH4CN, 48 h, 85 °C nu / R!

2 (H3CCN), Ph
@ 1Dy Ep: R'=Ph,R*=H | 4&n xuét Ru-dialkyl-Pheox
D14 1Dy, Ex: R'=Ph,R2=NO; | Eqg

| D3 Ez: R'=Ph, R? = OMe!

1Dy E4R'=CH3, R?=H |

Hinh 3. Quy trinh tdng hop bat d6i xtmg cac dan xuat
Ru-dialkyl-pheox

IH NMR (400 MHz, CDCl3) 7,87 (d, ] =
7,63 Hz, 1H), 7,78 (t, ] = 7,32 Hz, 3H), 7,39 (t, ] =
7,93, 2H), 7,20-7,28 (m, 2H), 7,15 (d, ] = 7,93 Hz,
2H), 6,94-7,11 (m, 9H), 5,84 (s, 1H), 2,43 (s, 3H),
2,22 (s, 3H), 1,89 (s, 3H), 1,80 (s, 3H). 1*C NMR
(100 MHz, CDCls) d 186,84, 173,88, 144,09, 139,65,
138,39, 137,70, 134,77, 129,57, 129,41, 12877,
128,32, 127,83, 127,63, 127,39, 127,04, 126,53,
126,34, 126,16, 121,79, 121,00, 120,67, 120,64,
120,45, 120,37, 97,36, 76,80, 4,32, 4,04, 3,46, 3,18
ppm.

IR (neat) v 3059, 2271, 1624, 839 cm.

Tong hop bat d6i xirng phitc E2 (p-nitro Ru(Il)-
diphenyl —Pheox)

Cho hdn hop gbm (S)-2-(3-nitrophenyl)-
4,5,5-triphenyl-4,5-dihydrooxa-zole D2 (168,06
mg, 0,4 mmol, 1 duong luong), [(benzen)RuClz]2
(1004 mg, 0,2 mmol, 0,5 duong lugng) va KPFs
(294,4 mg, 1,6 mmol, 4 dwong lwgng) vao binh cau
hai ¢ gén &ng sinh han. Cho CHsCN (10 mL) va
NaOH 1 N (aq.) (1,6 mL, 1,6 mmol, 4 duong
lwong) vao cd binh con lai. Hon hop phan tng
duoc hoi luu trong 24 gio ¢ 85 °C. Loai bo dung
moi trong chan khong va thu dugc san pham tho
E.. Tinh ché E: bang sac ky cot silica gel véi
CHsCN/CH:ClLz (1/10 (v/v)) dé thu duwgc phtic Ez
tinh khiét (chdt ran mau luc, 156 mg, hiéu suét
94%).

IH NMR (400 MHz, CDCls) d 8,53 (d, J =
2,14 Hz, 1H), 8,07 (d, ] = 8,24 Hz, 1H), 7,97 (dd, J =
2,44, 2,44 Hz, 1H), 7,76 (d, ] = 7,63 Hz, 2H), 7,41 (t,
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] = 7,63 Hz, 2H), 7,28 (t, ] = 7,63 Hz, 1H), 7,15 (d, ]
= 7,02 Hz, 2H), 6,96-7,11 (m, 8H), 5,95 (s, 1H), 3,08
(s, 3H), 2,28 (s, 3H), 1,95 (s, 3H), 1,90 (s, 3H).
15C NMR (100 MHz, CDCls) & 172,89, 143,47,
139,14, 136,99, 135,55 129,38, 128,90, 128,59,
128,11, 127,76, 127,53, 127,25, 126,38, 126,22,
122,62, 122,01, 121,81, 121,31, 119,73, 98,39, 76,61,
4,16, 3,86, 3,33, 3,15 ppm.

IR (neat) v 3235, 2931, 2278, 1628, 1323, 840

cm-l.

Téng hop bt doi xieng phitc E3 (m-methoxy Ru(Il)-
diphenyl-Pheox)

Cho hdn hop goém (S)-2-(4-nitrophenyl)-4-
phenyl-4,5-dihydrooxazol Ds (162,1 mg, 0,4 mmol,
1 duong luong), [(benzen)RuClz]2 (100,4 mg, 0,2
mmol, 0,5 dwong luong) va KPFs (294,4 mg, 1,6
mmol, 4 dwong luong) vao binh cau hai c§ gan
ong sinh han. Cho CHsCN (10 mL) va NaOH 1 N
(aq.) (1,6 mL, 1,6 mmol, 4 duwong luong) vao cd
binh con lai. Hén hop phan tng dwoc hdi luu
trong 24 gio ¢ 85 °C. Loai bo dung moi trong chan
khéng va thu dugc san pham thd Es. Tinh ché Es
bang sac ky cot silica gel véi CHsCN/CH:2Cl2 (1/10
(v/v)) d€ thu dugc phtic Es tinh khiét (chit rin
mau vang, 92,9 mg, hiéu suat 57%).

IH NMR (400 MHz, CDsCN) & 7,77 (d, ] =
7,26 Hz, 2H), 7,54 (dd, J = 0,76, 1,15 Hz, 1H), 7,41
(t, ] = 8,41 Hz, 2H), 7,25-7,3 (m, 1H), 6,96-7,14 (m,
11H), 6,77 (d, J = 7,64 Hz, 1H), 5,89 (s, 1H), 3,79 (s,
3H), 2,41 (s, 3H, CHsCN), 2,25 (s, 3H, CH:CN),
1,93 (s, 3H, CH:CN), 1,84 (s, 3H, CH:CN).
15C NMR (100 MHz, CDsCN) & 174,00, 171,09,
170,59, 144,60, 139,68, 137,57, 136,24, 129,43,
128,69, 12853, 127,86, 127,76, 127,62, 127,10,
126,43, 12575, 122,48, 122,26, 121,49, 121,34,
119,57, 113,59, 97,12, 76,36, 56,27, 3,01, 2,46 ppm.

IR (neat) v 3666, 3036, 2932, 1632, 1408, 843

cm-L

Tong hop bat doi xieng phirc E4 (Ru(Il)-dimethyl-
Pheox)

DOI: 10.26459 /hueunijns.v132i1A.7056

Cho hén hop gom (S)-5,5-dimetyl-2,4-
diphenyl-4,5-dihydrooxazol Ds (1004 mg, 0,4
mmol, 1 duong lwong), [(benzen)RuClz]2 (100,4
mg, 0,2 mmol, 0,5 dwong luong) va KPF6 (294,4
mg, 1,6 mmol, 4 dwong lwgng) vao binh cau hai c¢6
gén 6ng sinh han. Cho CHsCN (10 mL) va NaOH
1 N (aq.) (1,6 mL, 1,6 mmol, 4 dwong leong) vao
6 binh con lai. Hon hop phan ting dwoc hoi leu
trong 24 gio 6 85 °C. Loai bo dung moi trong chan
khong va thu duoc san pham thd Es. Tinh ché Es
bang sac ky cot silica gel véi CHsCN/CH:Clz (1/10
(v/v)) d€ thu duogc phtic Es tinh khiét (chit ran

mau luc, 124,2 mg, hiéu suat 92%).

IH NMR (500 MHz, CDCls) d 7,77 (d, ] =
7,02, 1H), 7,51 (d, J = 7,32 Hz, 1H), 7,30 (s, 3H),
7,20 (t, ] = 7,02 Hz, 1H), 6,91 (t, ] = 6,71 Hz, 1H),
4,92 (s, 1H), 2,50 (s, 3H), 2,24 (s, 3H), 2,14 (s, 3H),
2,07 (s, 3H), 1,62 (s, 3H), 1,06 (s, 3H). 13C NMR
(100 MHz, CDCls) & 173,97, 138,55, 135,90, 128,58,
128,38, 128,08, 127,86, 125,77, 121,78, 120,81, 91,09,
75,87, 53,59, 29,39, 23,99, 4,34, 4,12, 3,82, 2,81 ppm.

IR (neat) v 2981, 2270, 1619, 1452, 840 cm-'.

3.2 Thao luan
Quy trinh tong hop bt ddi xing cac phdi tw 1a
dan xuat ctia oxazoline

Giai doan tit A dén Bi2 la phan ung
Grignard [9].

carboxylic acid tao phan ttng cong, nhung co sy

Tac nhan nay phan ung voi

khac biét v6i aldehyde va cetone la san pham cta
phan ting cong nay dwoc cong hop hai lan dé tao
thanh Bi2. (xem co ché€ phan tng tai Hinh 4).

Khi thuc hién phan ting Grignard can cha y
rang céc tac chdt RMgX dé thuy phan tao két tua.
Vi vay, trong qua trinh 1dy tac chdt cho phan tng
nén st dung bo xi lanh pitong bang kim loai, cho
trec ti€p tac chdt vao binh phan tng ting giot

mot d€ tang hiéu suat phan tng.

Giai doan tir B12dén Ci4 1a phan tng gitta

acyl chloride va amine [10], c6 co ché gom hai
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buéc (Hinh 5). Giai doan nay tuong d6i dé thuc

hién, hiéu suat cao.

Giai doan tit C14 dén Di4la giai doan dong

mach vong. Giai doan nay st dung acid manh dé

qua trinh chuyén hoa san phdm duoc tot hon, hon
nita con st dung ray phan tit 4 A trong sudt qua
trinh phan Gng d€ hdp phu hét luong nudc hinh

thanh. Muc dich cta cic yéu t& nay nham ting

hiéu suat phan tng (Hinh 6) [11].

ey

? ¢ OH R1—>—MgBr —
é\j Rl
m Mubi CO@

A Grignard ¢

phan t&ng lan 2

i Rl
1 2 nhém alkyl t¢ mudi Grignard
B, OI-P

T Rl )
SR R —MgBr ©/Y+ o
(0] Mubi Grignard

Hinh 4. Co ché& phan tng Grignard tit A dén B12

Bio
RZ O
NH
le HCI
1
Cia OI—F

Hinh 5. Co ché phan ting ctia Bt - C1
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Ph

D14

Hinh 6. Co ché phan ting Grignard tit A dén B12

4  Kétluan

Chting t6i da tong hop thanh cong dan xuat
bat d6i xing cua oxazoline, tir d6 tong hop bat
ddi xting cac dan xuét caa phic Ru-dialkyl-pheox.
Hiéu sudt cia mdi giai doan twong ddi cao (tir cac
tac chat ban dau cho dén san pham cudi déu trén
60%). Phtrc nay c6 rat nhiéu tng dung; ndi bat la
ung dung y sinh: dwoc st dung dé€ xac dinh muc
do ferritin, calcitonin va cyclosporine va folate
trong co thé nguoi dé€ chan doan bénh. St dung
trong tc ché mién dich, khang khudn va chong
ung thu [13],[14]. Ngoai ra, két qua nghién cttu
trén con lam co sé khoa hoc cho nghién cttu tiép
theo nhdm phat trién cac tac nhan méi tng dung
trong tong hop cdc dong phan d6i quang tinh
khiét.

Thong tin tai trg

Nghién cttu nay duoc Pai hoc Hué tai trg
trong dé tai ma s6 DHH 2020-04-116.
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