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NGHIEN cUU BlF:‘q CHE D-0-PHENYLGLYCIN LAM NGUYEN LIEU
CHO VIEC BAN TONG HOP MOT SO THUOC KHANG SINH NHOM
B-LACTAM

Dén Toa soan 13-6-2007

PHAN PINH CHAU', NGUYEN THI NGAN HA!, PANG THI HUYEN TRANG!,
PHAN THI PHUONG DUNG?

"B6 mon Cong nghé Hod duge - HCBVTY, Truémg Dai hoo Béch khoa Ha Noi
*Bo mon Hod duwoc, Trieong Pai hoc Dicoe Ha Noi

SUMMARY

The DL-a-phenylglycine and D-a-phenylglycine were prepared from henzaldehyd by using

Strecker reaction.

1-DAT VAN BE

Axit o-aminophenyl axetic hay con goi la
a-phenylglycin (1) 1a mét amino axit, duge si
dung trong y hoc va trong mét s6 linh vue khic,
nhung déng phan quang hoat cla né la D-a-
phenyiglycin (1a) hay (R)-(-)-2-phenylglycin
duoc sir dung voi mot khai lugng ding ké trén
thé giéi dé lam mach nhinh trong cdc khing
sinh bin téng hop nhém S-lactam (ampicilline,
cephalexine, cephaloglycine, cefaclor).

Trong nhitng nam vira qua, tai céng ty dugc
phdm Mekong Pharm. da trién khai sdn xuét
ampicilline, ciing nhu sap t6i trong “Chuong
trinh trong diém quéc gia vé phat trién hod
duge” cé dé ra ndi dung dua nha mdy san xudt
khiang sinh cephalexin, cefaclor vd mot s6
khang sinh nhém B-lactam khdc di vao hoat
déng thi nhu cdu vé nguyén liéu trung gian D-o-
phenylglycin sé 1a rat 16n.

Trong bai nay, ching t6i gidi thiéu két qua
nghién ctu vé viéc diéu ché DL-a-phenylglycin
(1) va D-a- phenylglycin (1a).
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I - THUC NGHIEM

- Nhiét d6 néng chay cla cédc chat duoce do
trén mdy Boetius MK cta Bifc, nhiét k& khong
chufin do lai.

- Phé IR do trén may IMPACT 410, Nicolet
cua hiing Cart Zeiss Jena, Duic tai Vién Hod hoc
- Vién Khoa hoc va Cong nghé Viét Nam.

- Phé 'H-NMR va “C-NMR duge do trén
mdy Brucker AC-500 (500Hz) tai Vién Hod hoc
- Vién Khoa hoc va Cong nghé Viét Nam.

- Phé MS do trén mdy Autospec Premier ctia
hing Water- My, tai khoa Hod hoc - Truong Pai
hoc Khoa hoc Tu nhién.

- B quay cuc duge do trén mdy phin cuc ké
P1000 cua Dic, tai cong ty ¢é phan Duge liéu
Trung vong I Mediplantex

1. Téng hop DL-a-phenylglycin (1)
a) Diéu ché DL-a-phenylglycin (1) [1]

Cho 5 g (0,1 mol) NaCN va 5.9 g (0,11 mol)
NH,CI vao 1 binh cau. Thém 20 m! nude, khudy
o nhiét d¢ phong cho tan. Vira khudy vira nho tir
tir mét dung dich gém 10 ml (0,1 mol; 10,6 g)



benzeandehit hoa tan trong 20 ml metanol. Phan
tng toa nhiét lam tang nhiét do lén khoang 40 -
45°C, ti€p tuc khudy trong 2 - 3 gid.

Sau khi phan ting két thic, pha lodng hén
hop phan tng véi 5 Oml nude, chiét hén hop
phan tng v&i 50 ml! benzen, pha benzen duge
ria voi nude 2 1an (méi 1an véi 5 ml nude).

Chiét pha benzen 3 14n véi HC1 6 N (30, 20,
10 ml) thu duge pha dung dich HCL. Dung dich
nay duge dun héi luu 2 gidy, sau dé tiy mau véi
(1,5 g than hoat. Loc néng loai than hoat, dich
loc duge lam lanh xudng nhiét do phong réi
dung dung dich NH,OH 25% dua vé pH = 7.
Tha tao ra duge lam lanh, loc, rira vdi nuéce cho
dén Iic hé&t NH,Cl. Sau dé6 rira-3 ldn véi 8,0 ml
ete; 2,5 ml con 95° néng va 25 ml nudc, thu
duoc sin phim tho.

Tinh ché sin phim thé trén bing cdch hoa
tan vao hén hop dung dich 40 ml NaOH 1IN va
25ml ethanol 96°. Khudy cho hén hop tan hét
(néu khong tan hét thi loc loai chat khong tan).
Lam néng dén soi réi dung dung dich HCI 5 N
dua tir tir vé pH = 7 (hét 7,6 ml). Tha tao ra duge
lam lanh, loc, rita véi nude 3 14n (mdi 1dn Smil).
Say kho thu duge 48 g; 4.9 g; 50g DL-o-
phenylglycin (1). (Két qua ctia 3 mé thi nghiém
hiéu sudt 1an luot 14 31,79%; 32,45%; 33,11%).
San phiam cé do chay 248-252°C; o, =0 (C=1,
HCl IN)

IR (KBr) ecm™: 3440,21 (vyyonh 2981 -
3100 (vey); 2651 (Bug): 165738 (Veo):
1581,72 {C=C)

MS (m/z.%): 152 (M); 129 (6,16); 106
(100); 104 (24,80); 79 (41,42); 77(30,54); 60
(16,00); 51 (10,15)

b} Diéu ché DL-a-phenylglycin bdng cdch cdi
tién tai tieu [1]

Trong diéu ché nay cing t6i thay 20 ml
nude d¢é hoa tan NaCN va NH,Cl ban ddu bing
25 ml NH,OH 25%, thay 20 ml metancl bang
28 ml toluen, bd giai doan chiét vdi benzen. Cu
thé nhu sau:

Cho 5,0 g (0,1 mol) NaCN; 5,9 g NH.Cl,
hod tan vao 25 ml dung dich NH,OH 25%. Cho
vio hén hgp trén dung dich gém 10 ml (0.1
mol) benzandehit dd hod trong 28 ml toluen.

Khuiy va duy tri & nhiét do phong hén hop phan
ang tr 2 - 5 gidr. Sau khi phén ing két thic, dé
yén tao ra 2 pha. Gan 1dy pha toluen (hitu co);
chiét pha nude v6i 10 ml toluen 1 14n nita. Gop
pha toluen lai, rita pha nay v6i 3 1an nude (3x15
ml). Chiét pha hitu co vdi dung dich HCI 6N 3
lan (40, 10, 10 ml) dé duge DL-a-phenyl-
axetonitril hydroclorat.

Pha dich c¢higt HCl 6N & trén duge cho vao
binh dun héi luu 2 gid, sau dé tdy miu bing
than hoat. Dich loc duwa xudng nhiét do phong va
dung dung dich NH,OH 25% dua ph vé 7. Tua
tao ra duge xUr 1y, tinh ché tiép tuc nhu dd mo ta
trong muc a. Higu sudlt dat tir 46,65 - 66,23%
(két qua cua 6 mé thi nghiém ¢ cdc thdi gian
2,0; 2,5; 3.0; 3,5; 4.0; 4,5; 5,0 gid). Trong
truong hop than gian phan dng 14 3 gid thi cho
hiéu sudlt cao nhat 66,23%.

2. Téng hop D-o-phenylglycin (1a)

a) Dicu ché mudi D-a-aminophenyl-axetonitril.
L-tactarar (4)

Che 5,0 g (0,1 mel) NaCN, 5,5 g (0,1 mol)
NH.CI hoa tan trong 25 ml NH,OH 25%. Cho
vao hén hgp trén mot hén hgp Sml benzandehit
hoa tan trong 28 ml toluen. Khudy hén hop phéan
(tng nay ¢ nhiét do phong trong thoi gian 3 gio.
Sau khi phin tng két thic, dé yén sé tich thanh
2 pha. Gan lay pha hitu co (toluen). Chiét lai pha
nuéce 1 1an nita véi 10 ml toluen. Gop pha toluen
lai va rira pha nay 1 lan véi 15ml nude, sau d6 1
14n véi 5 ml dung dich NaHSO, bio hoa. Cudi
cung rua lai 2 1an vdi nude lanh (2x15 ml). Vira
khuay vira nho giot tir tir pha toluen thu dugce &
trén vao mot dung dich gébm 7 g axit L-tactaric
di hoa tan trong 17,5 ml hén hgp metanol -
axeton - nudc di 1am néng 1én 45°C. Khudy hén
hgp phan ng & nhiét dé nay trong 10 gio. Tha
mau vang cam dan dan tao ra lam hén hop phan
tng dic lai. Lam lanh bang nude da. Loc va rira
lai tinh thé mau vang cam véi hén hop metanol -
toluen. Sdy khé thu duge 8,1 g mudi D-o-
aminophenyl-axetonitril L-tactarat (4). Hiéu
sudlt 57,45%. San phdm mau vang cam, c¢é nhiét
do néng chay 220 - 222°C.

o2, = + 50,17 (C=0,598, H,0)
MS (m/z. %): 132 (M,89.98); 131 (79.46);
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116 (54,46); 104 (100); 89 (24.43); 89 (24.43);
77 (87,60); 63 (17,83); 51 (70,36)

b} Diéu ché D-a- phenylglycin (1a)

Hoa tan 8,1 g D-o-aminophenyl-axetonitril.
L-tactarat (4) & trén vio 55 ml HCI 249, lam
néng hén hgp lén 92 - 94°C, duy tri & nhiét do
nay trong vong 3 gio. Sau khi két thic, lam lanh
xuéng 0-5°C, tinh thé tao ra duoc loc, thu duge
2,6g mudi D-a-phenylglycin. HCl. Hod tan
lugng mu6i nay vao luong nudc t6i thiéu ¢ 40°C.
Sau dé dung dung dich NH,OH 25% dua vé pH
6-7. Tha tao ra duge lam lanh, loc. Rira lai tinh
thé bing 2 lan nude cat. Hut kiét, sdy kho thu
duge 2,05 g tinh thé tring ctia hop chat 1. Hiéu
sudt 47.34%.

Do néng chay 296 - 298°C.
o, = -148,08° (C = 0,405; INHCI), (tai

liéu | 11] 1 -155° (C=1; HCl IN)

IR (KBr) em™: 3440,51 {(Veonon); 2658,66
(Opa); 1640,58 (veg).

MS( m/z.9): 152 (M); 129 (0,12); 106
(100); 104 (34,13); 79 (51,17); 77 (40,59); 60
(0,59); 51 (24,59).

I - KET QUA VA THAO LUAN

C6 nhiéu phuong phdp dé diéu ché DL-a-
phenylglycin ciing nhu D-o- phenylglycin duge
cong bo [1 - ... di tir cde ngudn nguyén liéu
khdc nhau. Chung toi chon phuong phép diéu
ché DL-a-phenylglycin va D-a- phenylglycin di
tlr benzandehit trén co s¢ phan tng cda Strecker
[1) thee so dé sau:

CHO NaCN/NHLCL y; - ﬁﬂ—ﬂﬂAmummmi//| (H—CN
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Theo tai liéu [1], viéc diéu ché hdon hop
racemic DL-a-phenylglycin duge tién hanh
bang phan ung Strecker giffa benzandehit, natri
cyanua, amoni clorua trong méi trudbng nuéc -
metanol dé thu duge din xuit racemic nitril 3,
Sau d6 dan xudt ndy duge thuy phan trong dung
dich HCI 6N & nhiét dé dun héi luu, thu duge
muéi clohydrat cia DL-a-phenylglycin va cudi
ciing ding dung dich NH,OH dua pH vé 7 dé
két tha ldy DL-a-phenylglycin. Hiéu suat thu
dugc 33-37%. Chiing toi tién hanh 3 mé phan
ing, khao st sy tdi lip lai cla qud trinh diéu
ché niy, két qua hiéu suat thu duge lan luot la
31,79%; 33,11%; 33,45%. K&t qua niy cho thiy
tinh tai lap khd t6t nhung hiéu sudt phan dng dat
duge trong khoang 31,79 - 33,11% la qua thip.
Qua qud trinh tim hiéu, ching t6i nhan thy hop
chit nitril 3 1a hop chat khong bén, dé bi phan
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huy dudi tic dung ctta nhiét, trong moi trudng
dung moéi phin cue. Vi thé ching téi tim cich
chuy¢n din xuat nitril méi tao thanh trong phan
tng di viio pha dung moi khdng phan cuc (la
toluen) nham lam gidm su phd huy cha din xuat
nitril ndy. Mt khic dé lam tang néng do
amoniac trong phan tng, chiing toi thay dung
moi nude bing dung dich NH,OH 25%. Viéc
¢dl tién pdy di nang hiéu suat diéu ché DL-a-
phenylglyein ting tir 31,74 - 33,11% 1én 52,65 -
55,63%. Sau dé véi viée khio sédt tim thoi gian
phin ting phit hop, ching t6i di nang hiéu suit
chia qua trinh niy 1én (31 66,23% (0 thoi gian la
3 2id).

DI-a-phenylglycin di¢u ¢hé ra ¢6 o’; = 0
(C=1, HCI [N ), ¢6 dd chay 254 - 256°C, ¢é pic
phian tr trong MS 1a 152 (ding bing phan tu
lugng clia nd). Trong phé IR c6 céc dao dong




dac trung cia mét amino axit, dé 1a cdc dinh
3440,21 cm™ (dao dong clia vy, o) 2651,40
em™ (8y,), 1657,38 cm™' (veug axit).

Ching t6i cling da dicu ché ra déng phin
quang hoat D-a-phenylglycin, hop chat can cho
mach nhanh cic khing sinh S-lactam.

Cé nhiéu phuong phdp diéu ch& hop chat
hoat quang D-a- phenylglycin, ching toi chia
cic phuong phdp nay thanh 3 nhém:

Tich liay D-u- phenylglycin tit hén hop
bién thé racemic cta né bing phuong phip tich
ho4 hoc [3, 5, 6].

- Téng hgp dic hiéu lap thé tao ra D-a-
phenylglyein [7, 8].

- Téng hop D-a-phenylglycin biing phuong
phip enzym [9, 10].

Chung t6i chon nhém tht nhit lam co s&
cho viéc tich phan lap ldy ddng phan hoat
quang D-, nhung viéc tich déng phan & giai
doan cudi ciing cia DL-a-phenylglycin tuong
dor khé khan vi DL-o-phenylglycin 1a mot
amino axit ¢6 ca nhém chiic bazo va nhém chiic
axit. Vi vay muon tich déng phan quang hoat
bing tac nhin tich axit hoic bazo nhu cdc tdc
gia khac [5, 6] da thuc hién thi phai khod mot
trong 2 nhom chitc trén trude khi tach, sau dé
phéi thuy phan trd lai d€ loai nhém bdo ve. Lam
nhu viy, hiéu suit sau mot 1an tich s& khong
cao.

G day ching toi thir tién hanh tach déng
phin hoat quang D ngay & giai doan «-
aminophenylacetonitril (3) sir dung tdic nhén
tach loai axit 12 axit L-tactaric. Lim nhu viy thi
khong cidn dén giai doan bdo vé nhdm
carbocylic. Qud trinh  diéu ch€ D-o-
phenylglycin ctia ching t6i gém 3 giai doan sau:

- Thuc hién phan ung Strecker giita
benzandehit véi NaCN, NH,CI trong toluen va
hidroxit amoni dé dugc DL-a-amino-phenyl-
axetonitril (3)

- Tdch ldy déng phan D-g-aminophenyl-
acetonitril tir DL-o-aminophenyl-axetonitril bing
cdch tao muo: véi acid L-tactaric dudi dang D-a-
aminophenyl-axetonitril. L-tactarat (4).

- Thuy phian mudi 4 trong dung dich HCl 6N
dé thu duge D-a-phenylglycin (1a).

Vé&i cdch nay & cudi giai doan 2 ching téi
thu dugc hop chét 4 ¢6 o= +50,17% (C =
0,598, H,0); san pham c6 do chay 220 - 222°C.
Trong phé khéi MS xudt hién cdc pic dic trung
ctia phan tir D-a-aminophenyl-axetonitril & 132
(dinh phan tir M), 116 (M-NH,); 105 (M-HCN});
77 (CH;). Sam phim cuéi clia giai doan 3 1a D-
a-phenylglycin c¢é a®y= -148,08% (C= 0,405;
INHCI) (tai liéu [11] 12 -155° (C=1; HCI 1 N).

1V - KET LUAN

Di téng hop duge DL-w-phenylglycin trén
co s phan {mg cla Strecker di tit benzandehit,
NaCN, NH.Cl theo phuong phédp cua Streiger,
qua d6 di khdo sdt dé cai tién mot s& giai doan
trong qud trinh, nhe thé ma di ning hiéu suat
diéu ché hop chélt nay tir 33 - 37% lén 66,23%
(tdng gap do1).

D3 téng hgp thanh céng déng phan hoat
quang D-o-phenylglycin trén co sO phan tng
Strecker va da tim duge phuong phdp thich hop
thuan loi hon dé tach déng phan D bing axit L-
tactaric ngay ¢ giai doan tao a-aminophenyl-
acetonitrif va sau khi thuy phin trong moéi
trugmg HCI thu duge sdn phdm mong mudn.

Céng trinh duge hodn thanh véi su tai tro
kinh phi ctia Chuong trinh Nghién citu Co bdn
glai doan 2006 - 2008, ching t6i chdn thanh
cdm on.
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