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NGHIEN CU’'U QUY TRINH TONG HOP CAC DAN XUAT CUA
(S) - DIPHENYL — 4,5 — DIHYDROOXAZOLE TU (S)-(+)-2-
PHENYLGLYCINOL
Lé Thi Loan Chi

Khoa Duoc, Truwdng Baj hoc Y Duwoc, Dai hoc Hué

Tém tat

Muc tiéu nghién cru: Nghién clru quy trinh tdng hop cac dan xust cta (S)-diphenyl-4,5—dihydrooxazole
nham phuc vu cho céc qua trinh nghién cru tiép theo vé cac hop chat chira mét déong phan déi quang. Poi
twong va phwong phap nghién ciru: Xay dwng quy trinh nghién clu téng hgp cac san pham tir (S)-(+)-2-
Phenylglycinol. Ap dung phuong phap thuwc nghiém trong hda hoc hitu co dé t6ng hop dwoc san pham dy
ki€n. K&t qua: Quy trinh tdng hop cac dan xuat (S) —2,4—diphenyl-4,5—dihydrooxazole gobm ba giai doan va
dat hiéu suat cao cho tirng giai doan. Hiéu suit cho ca qua trinh 13 83,2-94,5%. K&t luan: Quy trinh téng hop
va tinh ché cac din xuat c6 do tinh khiét > 99%. San phadm dwoc nhan dang, khdng dinh ciu tric bang cach
do ndng suat quay cwc (NSQC) va cac phwaong phap phé (IR, NMR, GC — MS).

Tir khéa: dén xudt oxazoline, dén xudt (S) — diphenyl — 4,5 — dihydrooxazole, xtic tdc bét déi xirng, déng
phén déi quang.

Abstract

STUDY ON THE SYNTHESIS OF (S) -DIPHENYL - 4,5 -
DIHYDROOXAZOLE DERIVATIVES FROM (S)-(+)-2-PHENYLGLYCINOL

Le Thi Loan Chi
Faculty of Pharmacy, Hue university of Medicine and Pharmacy, Hue University

Objectives: Study on the synthesis of (S)-diphenyl-4,5-dihydrooxazole derivatives to serve for further
researches on the compounds containing one isomer of enantiomer only. Subjects and methods: To establish
a process for synthesizing desired products from (S)-(+)-2-Phenylglycinol. To apply experimental methods
in organic chemistry to synthesize the expected product. Results: The synthesis process (S)-diphenyl-4.5-
dihydrooxazole derivatives consist of three phases with high yields for each. The total yield for the whole
process is 83.2-94.5%. Conclusions: The synthesis and purification process of (S)- diphenyl-4,5-dihydrooxazole
derivatives were obtained in high purity (> 99%). The desired products are identified, confirmed the structure
by optical rotation measurement and spectral methods (IR, NMR, GC - MS).

Keywords: oxazoline derivatives, (S)-diphenyl-4,5-dihydrooxazole derivatives, catalytic asymmetric
synthesis, enantiomers.

1. DAT VAN BE

Héa hoc cac hop chat dj vong da duoc biét dén
trong nhiéu ndm nhwng trong nhitng nam gan day
cac hop chat di vong nhan dugc sy chd y I6n. Trong
héa hoc di vong, oxazoline 1a mdt trong nhitng dan
xuat quan trong nhat. Din xuat nay cho thdy mot
loat cac ng dung nhu trong nganh cong nghiép,
néng nghiép, dugc pham, cdng nghiép thue pham,
san pham tw nhién, y hoc, polyme va cic nganh céng
nghiép khac. Dan xuat oxazoline cau thanh cau tric
c6t 18i clia nhiéu hop chat tu nhién cé hoat tinh sinh
hoc. Oxazoline cling déng mot vai tro quan trong
trong hda duoc. Cac hop chat dj vong cé chira phan
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tlr oxazoline nhu ciu truc 18i duwoc bdo cdo cé nhiéu
hoat tinh nhu khang khuan, khdng ndm, chéng oxy
hda, ha nhiét, chéng HIV, chéng s6t rét, chéng khdi
u, chéng virus, chéng viém, wv...[1-2].

Mat khdc, xu hudng nghién ciru phat trién dugc
pham méi chira ddng phan déi quang (PPPQ) tinh
khiét hodc chuyén tir thudc hdn hop racemic chira
cac DPDQ cé tac dung duogc ly khéng gibng nhau
trong qua kh(& thanh thudc chi chira mét PPPQ cé
tac dung dugc ly v&i muc dich giam lwong duoc
chat dua vao co thé, gidm tac dung khéng mong
mudn, tranh déc tinh cta thanh phan déi quang
con lai dang 1a moét hwdng phat trién mdi cla nganh
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céng nghiép duwoc thé gidi trong nhitng ndm gan
day. Theo s& liéu théng ké dang tai trén tap chi
Pharmaceutical Technology nam 2006, trong s6 10
biét dwoc cé doanh s& ban I&n nhat toan cau co tai
9 dugc chat déi quang, va 4/5 biét dugc cé doanh sé
I&n nhat déu la cdc dugc chat d6i quang tinh khiét
[3-4]. Trén thé gidi, tAm quan trong cla viéc kiém
so0at chat lwvong cac thudc ddi quang da duoc chi
trong tir nhiéu ndm nay. Co quan quan ly Y t& cla
MY, Canada, Australia, Chau Au quy dinh cac thudc
chira duoc chat d6i quang chi dugc cip phép dang
ky, san xuat va luvu hanh khi cé day dd sé liéu nghién
ctru dic diém duoc ly, dugc dong hoc... cla tirng
déng phan; cling nhu phai ¢ cdc phuong phap
phan tich phu hop dé kiém soat chat lvgng thudc [5-
6]. T nhan thirc dwoc sy gia tdng manh vé nhu cau
thudc chira d6ng phan déi quang tinh khiét trong
khi nwdc ta con thiéu hut nhiéu nghién ciru vé linh
vire carbon bat d6i xirng cling nhu xuc tac bat déi
xtrng, cac dan xuat (S)-diphenyl-4,5-dihydrooxazole
d3 duwoc chirng minh nhu la nhirng ligand hiéu qua

Phwong phap nghién ciru

cho qua trinh téng hop cac xuc tac bat doi xirng. Vi
vay, chung t6i tién hanh nghién cru quy trinh téng
hop cic dan xuat (S)-diphenyl-4,5-dihydrooxazole
ttr (S)-(+)-2-Phenylglycinol nhdm budc dau tinh ché
duogc san pham cé chra carbon bat ddi xirng, lam co
s& tién hanh cac nghién ctru tiép theo.

2. DOI TUQONG VA PHUONG PHAP NGHIEN cU'U

Nguyén liéu

T4t ca céc phan ng duoc thuc hién trong méi
trwong khi argon. Dichloromethane (CH,CL)) duoc
mua tr Kanto Chemical Co., Inc. Toan bd hda chat
khac str dung trong qua trinh t6ng hop dugc mua tir
hang Merck va duoc sir dung ma khéng can tinh ché
thém trir khi cé ghi chi khac. Tat ca cic phan ng
duwoc theo ddi bang sac ky 16&p méng (TLC), cac tam
bang thdy tinh cé trang san silica gel Merck KGaA
60 F254, do day lop 0,2 mm. Cac sdn pham duoc
phét hién bing tia UV hodc két hop dung cac thudc
th&r nhu dung dich acid phosphomolybdic, KMnO,,
p—anisaldehyd d& nhuém mau.
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Hinh 1. So d6 quy trinh tdng hop cac dan xuét (S) -diphenyl-4,5-dihydrooxazole tir dan xuat

cla Benzoyl Chloride

Tinh ché& san pham thoé: Danh gid qua trinh phan
tng cho dén khi phan ng két thic bang SKLM va
ph6 *H NMR cho sdn phadm thd; phat hién vét sic
ky bang soi dén UV 254 nm. Tinh ché san pham
tho bang sic ky cot, si dung silicagel (Merck, Art.
No0.7734) véi cdc hé dung méi va diéu kién phu hop.

San pham sau khi tinh ché& bang cot sic ky duoc hut
chan khoéng cho dén khi bay hét dung mdi, dem can
dé tinh hiéu suat cla tirng giai doan phan tng.

Xac dinh cau tric san pham thu duoc bang do
NSQC va cac phurong phap phé: phé hdng ngoai (IR),
phé khéi lwvgng phan tir (GC — MS), phd cong hudng
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tlr hat nhan (! H NMR, 3C NMR). Do gbc quay quang
hoc dwoc thye hién véi phan cuwe k€ JASCO P-1030
tai vach natri D (t€ bao mau 1,0 ml). Phé IR duwoc ghi
trén may do phd hdéng ngoai Fourier FT/IR — 4600
trong vung 4000 — 400 cm? véi ky thudt vién nén
NaCl hodc KBr. Phd MS duoc ghi trén may sic ky
ldng khéi phd JMS — Q1050GC vé&i dung moi do la
methanol (MeOD)...

3. KET QUA VA BAN LUAN

Quy trinh tdng hop cac dan xuat cda (S) -
diphenyl-4,5-dihydrooxazole theo so d6 hinh 1

DAn xuat cla Benzoyl chloride 1a-f (3,0 mmol)
trong CH,CL, (4 mL) da duwgc thém tirng giot vao
hon hop (S)—(+)-2—phenylglycinol (3,3 mmol) va
Et,N (12 mmol) trong CH,CI, (5 mL) & 0 °C. S&r dung
SKLM, xac dinh dwoc phan &ng két thic hoan toan
sau khi khudy trong 4-12 gio & nhiét do phong. H6n
hop phan &ng dwoc cd dac dudi dp suat chan khéng
bang may c6 quay, phan trng gan nhu hoan toan,
hiéu sut thuong dat dwoc gan 100 % nén khéng
qua giai doan tinh ché&. San pham thu duoc cla giai
doan | dwoc hoa tan trong CHCI, (20 mL) va dwoc x(
ly bang SOCl, (1,10 mL; 15,0 mmol) & 0 °C. Si dung
SKLM, phan tng két thic hoan toan sau khi khudy
trong 24 gi@ & nhiét d6 phong, dung mdi va SOCI,
du duoc loai bd béi NaHCO, bdo hoa (30 mL) duoc
thém vao bang cach khudy trong 5 phat. Can lwu v,
SOCI, an mon manh céc thiét bi bang thay tinh nén
ngoai st dung NaHCO, dé loai bd, binh phan (ng
chira hén hop sadn phdm can duoc két néi vdi hé
théng CaCl, dé loai bo SOCL, trong thoi gian dai. San

—T
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N

s

Hinh 2. a. Phé *H NMR
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phdm duoc chiét bang CH,CL, (3 x 25 mL), lam kho
b&i Na,SO, khan va c6 ddc dudi dp suat chan khéng
b&i may c6 quay dé thu duwoc sdn phdm. San pham
cla giai doan Il dugc hoa tan trong MeOH (12 mL)
bang may siéu am va NaOH 2,5N (600,0 mg; 15,0
mmol) duwoc thém vao tir tir & 0 °C, sau d6 hdn hop
phan &ng dwoc khudy & nhiét d6 phong. Phan (ng
két thic hoan toan sau 12 gi®. Sau dé thém nudc
(25 mL) va CH,CI, (3 x 25 mL) d€ chiét. Hon hop hitu
co thu duwoc dwoc lam bay hoi bdi méy cd quay dé
thu duoc 4a-f tho. Sir dung sic ky cot silica gel véi
hé eluant Hexane : Ethyl acetate dé thu duwoc san
pham 4a-f tinh khiét [7-8].

Xac dinh ciu tric cta san pham 4a san pham
dang 16ng, khéng mau, hiéu suat 86,5%. IR(NaCl,
cm®) 3062, 3030, 2898, 1646, 1495, 1358, 1065,
951. Phé khéi clia san pham ciing cho pic [M+H]* =
223,10 pht hop véi cong thire C H ,NO, tim thédy: C
80,76; H6,02; N 6,26%; tinh toan: C 80,69; H 5,87; N
6,27%. Phé *H NMR(400 MHz, CDCIS) 64,28 (dd, J =
8,2; 8,2 Hz; 1H), 4,80 (dd, J = 8,2; 10,1 Hz; 1H), 5,39
(dd, J = 8,2; 10,1 Hz; 1H), 7,27-7,55 (m; 8H); 8,03-
8,08 (m, 2H). :C NMR(100 MHz, CDCI,) & 70,2; 75,0;
126,8; 127,6; 127,7; 128,4; 128,5; 128,8; 131,6;
142,5; 164,8 thé hién & hinh 2. Cac dit liéu thu duoc
trén phé cdng huwdng tir hoan toan phu hop véi cau
trdc cla chat chuan da duwoc cong b6 trudce dé [7].
Ngoai ra, do NSQC [a]*”, = —37.2° (c 1,02; CHCI,)
d3 khang dinh san pham thu duoc 13 dong phan ta
tuyén véi goc quay cuc 4m. Do phé IR clia san pham
cho dai hap thu dac trwng cia nhdm oxazoline va
nhom phenyl két hop.

b. Ph8 **C NMR
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Hinh 3: Phé IR cla san phdm

Xac dinh cau tric cta san pham 4b san pham
dang ran, mau vang, hiéu suat 82,3%. Do phé IR
cla san pham cho dai hdp thy ddc trung clia nhém
oxazoline va nhém phenyl két hop. IR (neat) 3069,
2902, 1646, 1521 cm™, HRMS (DART) c6 khéi luvgng
C.H,N,0, [M+H]* dy doan: 269,0926 phat hién:
269,0902. *H NMR (500 MHz, CDCIS) 64,37 (t; J =
8,41 Hz; 1H), 4,88 (dd; J = 8,41 Hz; J = 10,32 Hz; 1H)
5.45 (dd, J = 8.41 Hz, J = 10.32 Hz, 1H), 7.28-7.38
(m, 5H), 8.23 (d, J = 8.68 Hz, 2H), 8,30 (d; J = 8,68
Hz; 2H). 3C NMR (125 MHz, CDC|3) 6 70,50; 75,40;
123,67; 126,80; 128,01; 129,00; 129,60; 133,46;
141,68; 149,72; 162,98 ppm. Cac dit liéu nay da
duogc chinh tic gid cong bé trén tap chi Organic
Letter (xem “supporting information”) [9]. Ngoai
ra, do NSQC [a]*® = -24,8 (c 1,12; CHCI,) d& khang
dinh sdn pham thu dwoc |4 ddng phan ta tuyén véi
gdc quay cuc am.

Xac dinh ciu tric chia san pham 4c sadn pham
dang ran, mau trang, hiéu suat 89,1%. Ngoai ra, do
NSQC [a]* =-9,8 (c0,91; CHCL,). d& khang dinh san
pham thu duoc |3 ddng phan ta tuyén véi géc quay
cywc am. Do phé IR cla san pham cho dai hap thu
déc trung cda nhédm oxazoline va nhédm phenyl két
hop. IR (neat) 3049, 2969, 1606, 1495 cm™, HRMS
(DART) c6 khéi luvgng C H NO, [M+H]* dy doan:
254,1176 phat hién: 254,1171. *H NMR (500 MHz,
CDCL,) & 3,85 (s, 3H); 4,27(t; J = 8,41 Hz; 1H), 4,79
(dd; J = 8,41 Hz; J = 10,13 Hz; 1H), 5,38 (dd; J = 8,03
Hz; J/=9,94 Hz; 1H); 7,06 (dd; J = 2,68 Hz; J = 8,22 Hz;
1H); 7,25-7,37 (m, 6H); 7,58 (s, 1H); 7,62 (d; J = 7,64
Hz; 1H). 3C NMR (125 MHz, CDC|3) 6 55,52; 70,24;
75,03; 112,93; 118,44; 121,05; 126,90; 127,77;
128,89; 129,59; 142,47; 159,66; 164,78 ppm. Cac di¥
liéu nay da duoc chinh tac gia cong bd trén tap chi
Organic Letter (xem “supporting information”) [9].

Xac dinh cau tric cta san pham 4d san pham
dang ran, mau trang, hiéu suat 91,0%. Do phd IR
cla san pham cho dai hdp thu ddc trung clia nhém

oxazoline va nhém phenyl két hop. IR (neat) 3395,
2959, 1963, 1648 cm™*, HRMS (DART) c6 khéi luvgng
C,H,.NO, [M+H]* dy doan: 284,1281 phat hién:
284,1283. 'H NMR (400 MHz, CDCl,) & 3,83 (s, 6H);
4,27 (dd; J = 8,24; 1H); 4,79 (dd; J = 8,24, J = 10,22;
1H); 5,38 (dd; J = 8,24; J = 10,07; 1H); 6,61 (t; J =
2,35; 1H); 7,20 (d; J = 2,44, 2H); 7,28-7,41 (m, 5H).
1B3C NMR (125 MHz, CDC|3) 6 55,70; 70,29; 75,07;
104,79; 106,12; 126,89; 127,79; 128,88; 129,41;
142,37; 160,74; 164,77 ppm. Cac dit liéu nay da
duogc chinh tic gid cong bé trén tap chi Organic
Letter (xem “supporting information”) [9]. Ngoai ra,
do NSQC [a]** = -13,3 (c 1,35; CHCl,) d3 khéng
dinh san pham thu duwoc |4 ddng phan ta tuyén véi
gdc quay cuc am.

Xac dinh cau tric cha san phdm 4e san
pham dang rdn, mau trang, hiéu suit 91,0%. Do
phd IR clia sdn pham cho dai hap thu d&c trwng cla
nhém oxazoline va nhém phenyl két hop. IR (neat)
3395, 2957, 1963, 1650 cm™, HRMS (DART) c6 khéi
lugng C, H NO, [M+H]" dy dodn: 294,1700 phdt
hién: 294,1698.

'H NMR (400 MHz, CDCI,) & 3,9 (s, 9H), 4,26 (t;
J=8,41 Hz; 1H); 4,78 (dd; J = 8,41 Hz, J = 10,32 Hz;
1H), 5,37 (dd; J = 8,03 Hz; J = 10,32 Hz; 1H), 7,26—
7,33 (m, 2H), 7,33-7,38 (m, 5H). *C NMR (125 MHz,
CDC|3) 6 56,33; 60,99; 70,31; 75,10; 105,71; 122,83;
126,85; 127,78; 128,87; 141,02; 142,38; 153,14,
164,55 ppm. Cac dir liéu nay da duoc chinh tac gia
coéng bé trén tap chi Organic Letter (xem “supporting
information”) [9]. Ngoai ra, do NSQC [a]**’ ) =-34,5
(c 1,31; CHCI,) da khang dinh san pham thu duoc la
ddng phan ta tuyén véi géc quay cuc am.

Xac dinh c3u tric cia san pham 4f san pham
dang ran, mau trang, hiéu suat 94,5%. Do phd IR
cla san pham cho dai hdp thu ddc trung clia nhdm
oxazoline va nhém phenyl két hop. IR (neat) 3085,
2907, 1610, 1482 cm™, HRMS (DART) c6 khéi luvgng
CH,NO, [M+H]* du doan: 296.0693 phat hién:
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296.0704. 'H NMR (400 MHz, CDCIS) 64,30 (t; J =
8,41 Hz; 1H); 4,82 (dd; J = 8,41 Hz; J = 10,13 Hz; 1H);
5,43 (dd; J = 8,41 Hz; J = 10,13 Hz; 1H), 7,26-7,40
(m, 5H). C NMR (125 MHz, CDCL,) § 70,26; 75,03;
76,86;77,11;77,37;112,27; 112,36; 126,73; 128,00;
128,98; 141,50; 159,52 ppm. Cac dit lieu nay da
duogc chinh tic gid cong bé trén tap chi Organic
Letter (xem “supporting information”) [9]. Ngoai
ra, do NSQC [a]**  =-36,5 (c 1,01; CHCI,) da khéng
dinh san pham thu duoc |a ddng phan ta tuyén vai
gbc quay cuc am.

4. KET LUAN
Trong nghién cu nay, chidng t6i da xay dung

1. Téng hop Ru(ll)-Pheox

quy trinh tdng hop va tinh ché cac dan xuat cda (S)-
diphenyl-4,5-dihydrooxazole 4a-f c6 d6 tinh khiét
I&n hon 99% véi hiéu suat cha quy trinh dat 83,2-
94,5%. San pham di duoc nhan dang, khing dinh
cau tric bang do NSQC va cac phuong phap phd (IR,
NMR, GC — MS); dwgc xac dinh ham lwgng sau khi
tinh khiét héa sdn pham bang sic ky cot s& dung
silica gel, vdi hé eluant Hexane : Ethyl acetate. Cac
dan xuat nay s& duogc st dung lam tién chat dé téng
hop cac din xuat cla xuc tac bat déi xtng Ru(ll)-
Pheox. Xuc tdc nay d3 dugc chirng minh la rat hiéu
qua trong qua trinh nghién clru téng hop cac dan
chat cé moét BPPQ [7-10]. Vi vdy nhom sé tiép tuc
ti€n hanh nghién ctu cac quy trinh nhu sau:

R3 - R PFg
R2 R? [(beNZene\RUCI,], R2 R4
KPFgq
R1 0 R1 o
rxl\) 1N NaOH u"_l\]\)
bh CH,CN'’ 48 h’ 85 °C (¢H3CN) . Ph

Cat'Ru(lly Pheox
5a'f

2. Tonghop cac dan chat cé mot DPDQ (> 99 % ee: ty 1é dong phan S:R > 99:1). Nghién ctru mé rong
tlr cac két qua da dugc cong bd & tai liéu tham khao thi 10.

R/\ + Nz\

cat” RU(lly Pheox o
5a’f
— ‘L R?

Dm P/

T°C't > 999, ee
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