@ Nghién ciru - Ky thuit
‘Nghién ciru tong hop (S)-(+)-2-chlorophenyl
glycin methyl ester tir 2-chlorobenzaldehyd

Nguyén Thi Thu Trang, Phan Thi Trang, Nguyén Van Tai"

{S) (+)«2—chlumphenyl glycine methyl ester was

Vién Duge li¢u
"E-mail: nguyenvantaill 1 @gmail.com

Summary
d from 2-chiorot de from

hyde in four steps for use as an important material in the synthesis of

Jopidogrel bi: (an

iplatelet agent of the thienopyridine dass, with inhibitory activity on blood

clotting 1n coronary arterial, perip

b and prevent myocardial

infarction). The established synthesis showed simple and applicable to large scale production.

Keywords: Clopi el
2-chiorobenzaidehyde.

Bat vin aé

Theo T4 chirc Y t& thé gii (WHO), bénh tim
mach 1 nguyén nhan gay t& vong hang diu
trén thé gicn, theo wrc tinh cir hai gidy c6 mot
ngwdi chét vi bénh tim mach, cir nam giay c6
mét tneong hop bi nhdi mau co tim, sau giay
c6 mdt tneirng hop d6t quy. Md1 ndm bénh tim
mach géy tr vong khoang 17,5 triéu ngudi va
di¢ doan s& cd khedng 25 tidu ngudi tir vong
va0 ndm 2020, trong 46 7.6 tigu ngudi chét vi
bénh tim mach vanh, 5,7 triéu ngudi chét 1 do
bi dat quy, dang chl ¥ co 16 80% sb nan nhan
tir vong xdy ra & cac nudre co thu nhap thap. Tai
Viét Nam, theo thong ké cla Bénh visn Tim TP,
HA Chi Minh tir néim 2006-2010 s& nguwdi bi bénh
tim mach cang tang va nam gi¢i nhidu hon nir
gi6i. Da 6 rét nhiéu loai thubc duac sir dung
@8 didu rj céc bénh tim mach trén thé gidi, trong
dé oo clopidogrelbisulfat dugc sir dung dé didu
tri b&nh nhan bi xo huyét khdi dgng mach vanh
cap, lan dAu tien dugc phan phéi bi Cong ty
Dugzc Bristol-Myers Squibb, v tén thirong mai
{a Plavix .

Da o6 rdt nhidu tic gia nghién cira tong
hop hoat chét nay trén thé gioi I'9, hAu hét
ciac quy trinh thie hién déu fién hanh theo
con dudng tdng hop chét trung gian (S)(+)-2-
clorophenyigiycin methyl ester, 14 nguyén ligu
quan trong trong quy trinh tdng herp clopidogrel
bisulfat tr 2-chiorobenzaldehyd. Tai Vit Nam
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(S)-(+)-2chlorophenyl glycin methyl ester,

con phai nhap nguyén liéu nay ir mréc ngoai,
do 46 gia thanh con kha cao. Trang niréc cho
t&i nay chira c6 mét nghién ciru nao vé ting
hop hop chét ndy lam nguyén ligu cho quy trinh
téng hop clopidogrel bisulfat. Do @6, dé hoan
thién quy trinh tdng hop clopidogrel bisulfat tién
t&i thire hign san xuit & quy ma Iom, nhém tac
gid g3 nghién ciru thng hop hop chit (S)h(+)-2-
chiorophenyiglycin methyl ester lam nguyén liéu
cho qua trinh tdng horp clopidogrel bisulfat,

Bai bao la két qua nghién cieu tdng hop
{SH+}-2chlorophenyl glycin methyl ester t
2-chiorobenzaldehyd véi mot 6 ¢ai tién phi hop
didu kign phong thi nghiém & Vigt Nam.

Péi twrong, dung cu va phuwong
phap nghién ciru

Péi trrong nghién ciru

(S)—(+)—2—Chlomphenylgtycin methyl ester
& Gidu kién thudmg thn tai duéi dang diu mau
tring, c6 ¢dng thire phan tir 1a CH,CINC,, Kkhdi

lrging phan tir 14 199,04 g/mol, co cdng thuc cau
120 nhu hinh 1 sau:

C COOCH;
"NHy

Hinh 1: Cang thire céu tgo ciia (S)-{+)-2-
chiorophenyiglycin methyl ester

TAP CHI DUGC HQC - 1172015 (SO 475 NAM 55)
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Héa chit va thiét bj nghién ciu

Dung méi va hoa chét dwoc cung cap bél cac
hdng Merck, Fisher, AK Sclentific hoac Trung
Qube, dwrge stz dung tric tiép ma khong cin
tinh ché thém. Séc ky Iép méng duec tién hanh
{rén ban mdng silica gel GF ,;, (Merck, 40-63 ym).
Diém chady dugce do trén may Stuart SMP3. Phd
cdng hwdng tie 'H-NMR va "C-NMR dugc do
trén may Bruker AY500. Phb hbng ngoai IR duac
do trén may quang phd héng ngoai Impact 410

cl Cl

@,cH

Gl COOCHz ci

NH, . NaHCODs
DcM

N,
4. KCN, NHgOH
2 HCl
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COOCH;
"NH;

Nicolet. Phé khéi lwgng ESI-MS dugce do trén
may AutoSpec Premier, phan tich dinh Iweng
dwoc dwgc do trén may HPLC Shimadzu 20A.
Céc thi nghiém duwore tién hanh tal Phang thi
nghiém clGia Vign Dugc liéu.

Phwong phap nghién ciru

Thee cac tai liéu ma ching td tham khao I'9),
thiquy trinh tdng herp (S)-(+)-2-chlorophenylglycin
methyl ester c& thé thuc hién theo so @b 1 sau:

Cl NH,

@)\CDQH H;S04, MeCH ©)\coocnz

acid L{+Hartric
MeCH

Gl COOCH,

L-{+}tartnc + NH, L-(+)}tartric

3

So 68 1: So dd tdng hop hop chét (S)-(+)-2-chiorophenyiglycin methy! ester

Theo so dd nay giai doan diu tién cla
quy trinh (3 thyc hign phan &ng tong hop acid
amin theo phuwong phap cla Strecker, gitra
2-chlorobenzaldehyd va KCN, NH, tao ra san
phdm DL-2-chloraphenylglycin, giai doan hai la
thurc hign phan tng ester hda acid amin thu dwoc
& trén bdng cach sir dung tac nhén ester hoa la
MeOH/H,SO,. Tigp theo 1a thuc hién phan ing
téch ddng phan (+)-2-chlorophenylgiycin methyl
ester biing cach s dung acid L-(+)-tartric trong
dung méi MeOH, thye hign phan (g kiém hoa
s&n phdm (+)-2-chlorophenylglycin methyl ester
L-tatrat d& thu dwgc (S)-(+)-2-chlorophenylglycin
methyl ester mong mudn.

Thuwe nghiém va két qua

Téng hop DL-2-chlorophenylglycin (1)

Trong binh cAu day trén hai cé 100 ml, KCN
{156 g; 24 mmol} va NH,CI (1,60 g; 30 mmoi)
dugrc cho vao, tép tuc thém vao d6 40 ml dung
dich NH,OH 25%, khusy 88u han hop & nhiét do
phong, thém vio do 2-chlorobenzaldehyd (2,25
ml; 20 mmol) va 40 mi dung mdi MeOH. Han hop

TAP CHi DUGC HQC - 11/2015 (SO 475 NAM 55)

phan (g duoc dun héi luu trong thoi gian 1,5
gid. San phdm duoc chiét voi ethylacetat, pha
hitu co' dwoc 1am khan bang Na,SO,, ¢d can
dung méi dwdi 4p suat gidm thu dugc san phadm
trung gian & dang dau. Hda tan diu nay bang 40
mI HCI 6 N, va tiép tuc dun hdi lwu trong thiri gian
8 gi¢r. San phdm duorc chiét véi dung méi DCM,
va lam khan bang Na,S0,, cAt oai dung méi dui
ép suét giam thu dwoc san phém thd. Hoa tan
san pham thé trong 10 ml H,0, trung hda bing
dung dich NH,OH 25% @én pH = 7, khudy & nhiét
d6 phong trong 12 gitr thu duge két tia tréng, loc
hiit chan khéng thu dwoc 1,56 g san pham dudi
dang tinh thé tréng. Higu suét 80,7%.

IR (cm, KBr), v = 3448 (OH); 1632 (C=0);
1575; 1532 (C=C); 750 (CH)

ESEMS; [M+H 1" =1886,34, M = 185,34

H-NMR (500 MHz, CDCL), & (ppm) = 5,09
(1H; 5, H-7); 7,34 (3H, m, H-4, 5, 6); 7.44 (1H, q,
J=1,5,6Hz, H-3)

9C-NMR (125 MHz, CDCL,), & (ppm) = 55,6
(C-7); 128,1(C-6), 130,3(C-5); 131,3(C4); 130,8
(C-3), 131,7 (C-1); 1338 (C-2); 172.4 (C=0).
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Téng hop (#)-2-chlorophenylglycin methyl
ester (2)

Cho véo binh clu day trdn hai cb dung tich
1 L DL-2-chloraphenyiglycin {10 g; 53,7 mmol),
thém tiép vio d6 400 ml MeOH va Na,SO, (4.6 ;
32,2 mmol), nhé tir tir H,S0, déc (11,2 mi; 214,8
mmol} vao binh phén tmg. Hin hep dugc dun
héi lru trong thivi gian 24 gioy, két thic phan tng
trung hoa béng dung dich NH,OH 25% aén pH
= 8. San phdm dwoc chiét voi dung méi DCM,
pha hiru oo dugc lam khan bang Na,$0,, 6 can
dung méi diwdi ap suét gidm thu dugc 9,53 g san
phém & dang dau. Hiéu sudt 89,1%.

IR (KBr, cm), v =3383 (NH,) 2951 (CH,);
1738 (C=0); 1593; 1478; 1440 (C=C); 758
(=CH).

ESI-MS: [M+23]* = 223,99.

H-NMR (500 MHz, CDCL,), § {ppm} = 3,702
(3H, s, CH,); 5,1 (1H; s, H-7); 7,35 (3H, m, H4,
5, 6); 7,37 (1H, m, H-3).

BC-NMR (125 MHz, CDCi,), 8 (ppm) = 52,4
(C-CH,): 558 (C-T): 127.2 (C-5): 1284 (C-6).
129,1 (C-4); 129,8 (C-3). 133.2 (C-1). 138.0 {C-
2); 173,7 (C=0).

Téng hop (+)-2-chlorophenylglycin methyl
ester L-tartrat tir hon hop racemic (3)

Trong binh cdu dady ton hai cd 2 L,
(£}2-chlorophenylglycin methyl ester (150 g; 746
mmol) dugre hda tan bing 1,5 L MeOH, thém vao
hdn hop phan tmg acid (L} (+) tartric (112,78 g;
785 mmol), 1am lanh hén hep vé& 3-4°C trong thi
gian 2,5 gitr. Thu diege két tlia mau trdng, loc hit
chéin khéing thu duwec san pham tho, san phm tha
duwge két tinh fai trong MeOH thu dugc 84,05 g
mudbi {S)-(+)-2-chlorophenylglycin methyl ester (L}
tartrat tinh thé mau trang, higu sudt 32%, 66 tinh
khiét quang hoc 99,2% (tinh theo dign tich HPLC).

IR (KBr, cm”), v = 3484 (OH), 3086 (=CH),
2934 (CH,), 1756 (C=0 este); 1668 (C=0 acid),
1524, 1441 (C=C), 1070 (C-OC).

ESI-MS: [M+H]" = 202,27.

H-NMR (500 MHz, D,O), 8 (ppm) = 3,77 (3H,
s, CH,); 4,44 (2H, 5, H-8, 9). 5,6 (1H. 5, H-7); 7.4
(2H, m, H-4, 5); 7,45 (1H, td, J = 6,75; 8Hz); 7,5
(1H, d, J = 8 Hz).

HC-NMR (125 MHz, D,0), & (ppm) = 54,1
(CH,). 54,2 (C-Ty 728 (C-1'2); 1284 (C4)
129,0 (C-1); 130.4 (C-5); 130,7 (C-6); 132,3 (C-

46

3):133,7 (C-2); 169,2 (COCH,). 176,4 (2x C=0).

Téng hop (S){+)-2-chlorophenylglycin
methyl ester tir (S)-(+)-2-chlorophenyliglycin
methylester L-tartrat (4)

Trong binh ciu day trén 1 L, 6 que khudy
wr vad sinh han, (S){+}2-chlorophenyliglycin
methyl ester (L)-tartrat (50 g; 143 mmol) dugc
hoa tan hoan toan trong 250 ml H,0 & nhiét d§
phéng, tiép tuc thém vao dd 250 ml DCM. Hén
hop dwge lam lanh vé nhiét @ 3-5°C, dung dich
NaHCO, 5% duoc thém vao dén khi hén hop
phan (ng dat pH = 7,5-8. K&t thiic phan (rng
chiét s&n phdm véi dung moi DCM, lam khan pha
hiku co béng Na,S0,, cht loai dung mai dwdi 4p
sudt gidm thu dugc 26,5 g san pham (S)-(+)-2-
chloraphenylglycin methyl ester & dang dau mau
tréng, higu suat 92,7%.

IR (KBr, cm™), v = 3382 (NH,), 3062 (=CH),
2963 (CH,), 1736 (C=0), 1584, 1474, 1438
(C=C}, 1042 {C-O-C}.

ESI-MS: [M+23]" = 223,99,

"H-NMR (500 MHz, CDCL), § {ppm) = 2,05
(2H, 5, NH,); 3,65 (3H, s, CH,}; 4,97 (1H, s, H-7);
7,2(2H, m, H-4,5,6); 7,34 (1H, d, J = 7.5, H-3).

TC-NMR (125 MHZ, CDCL). 5 (ppm) = 51.9
(C-CH,), 55,5 (C-7). 126,9 (C4). 1281 (C-5);
128,7 (C-6); 129,8 (C-3); 132,8 (C-1); 137.8 (C-
2); 173 4 (C=0).

Cac gi4 tri phd thu duoc ciia san phdm phi
hop véi ¢éc tai lieu tham khao duec.

Theo so a6 1, nhom tac gid da téng hop (S)-
(+)-2-chlorophenylglycin methy! ester bang viéc
di tir nguyén lidu diu 1 2-chlorobenzaldehyd,
thiee hién phan (rng tdng hop acid amin theo
phirong phap cia Strecker, dAu tién 1a qua trinh
proton héa nhém €=0 ciia 2-chlorobenzaldehyd
bang viée sir dung NH,CI 13 tac nhan acid hoa,
cung cép proton thiic ddy che phan wng cong
nucleophin xdy ra dé& dang hon, tiép theo la qua
trinh cdng nucleophin ctia d5i electron khong
phan chia trén nguyén t¥ niter cia nhom NH, d&
tao thanh sén pham trung gian Ia hep chét trung
gian imin, nhém CN- tiép tuc tn cdng vao nguyén
t&r carbonimin. Tién hanh phan tng dun hdi lwu
sau 6 gi&r sau khi thém dung dich HCI 6 N ¢ thay
phén lién két -CN clia hop chét trung gian, tao
thanh san phém cuéi cing 13 acid amin.

TAP CHI DUGC HOC - 112015 (SO 475 NAn 55)
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Giai doan hai 1a thwe hién phan (vng esfer héa
nhém acid vira duge tao thanh bing cach sir
dung dung modi MeOH, diu déc biét & day MeOH
vira dwgc sir dung d& hoa tan chét dau déng thei
cing la tac nhan tham gia phan ng ester hoa, st
dung xuc tac (& H, S0, dic dé thuc ddy cho phan
ung ester hoa xay ra nhanh hon. Mat khac treng
qué trinh phan &ng c6 sinh ra H,0, d8 lam tang
higu suét phan &ng ddng thai 1am chuyén dich
can bing sang bén tao thanh san phim, ching
10i da s dung tac nhan hut H,0 kha manh va
phé bién 14 Na,SO, da duoc [am khan treac khi
tién hanh phan dng. Day ciing la mét cai tién moi
clia nhém nghién ciru trong qua trinh thye hién
@& ndng cao hiéu suét phan (ng. Higu suai phan
(ng sau 24 gior dun hdi lru thu duoc sén pham
hén hgp racemic (+)-2-chlorophenylglycin methyl
ester 89,2%, tinh theo DL-2-chlorophenylgiycin .

Tiép theo Ia giai doan tach ddng phan bang
cach slr dung mét acid yéu vi san pham trung gian
13 hén hep ester racemic clia acid amin, do do cin
str dung mot acid dé ¢6 thé tac mudi két tinh véi
mft trong hai @éng phan, 82 thu dugc san pham
6 d6 tinh khiét quang hoc nhw ¥ muén, béng cach
dya vao d6 tan khac nhau cla ching khi tao mudi
voi Ltartric trong dung moi MeOH. Két qua thu
dwoc dbi véi dbng phan (+)-2-chlorophenylglycin
methyl ester L-artrat cho két tda trong dung
mal MeOH & 0 - 5°C, con déi voi déng phan
{-)-2-chlorophenylglycin methyl ester L-tartrat tan
trang dung méi MeOH & 0 - 5°C. San pham thu
dwoc ¢6 higu sudt 32%, o tinh khiét quang hoc
99,2% (tinh theo dién tich pic HPLC). Phan (g
thu duge ¢6 hisu sudt con kha thap, dé& han ché
didu ndy chung téi da thu hdi phan dich loc va tiép
tyc racemic hoa déng phan khong mong mudn
{-}-2-chlorophenylglycin methyl ester L-tartrat
biing céch dun hdi ity trong MeOH va thu dugc
san phém (+)-2-chiorophenylglycin methyl ester
L-tartrat, 06 d9 tinh khiét quang hoc dat twong tw
nhuw & trén.

Giai doan cudi cing cla qué trinh tdng
hgp 14 thyc hién phan Gng trung hoa
(+)-2-chlorophenylglycin methyl ester L-tartrat thu
dwgc & trén bing cach stz dyng dung dich base c6
néng a8 thp trong dung méi DCM. Do san phém
tao thanh (+)-2-chlorophenyiglycin methyt ester
kha nhay cadm v&i nhiét 48, dung méi va tac nhan
kiém hoa tham gia phan (ng, d& khao sat sy anh
hwéng clia 1&c nhan kigém hoéa dén higu suit cda

TAP CHI DUQIC HOC - 11/2015 (SO 475 NAM $5)

phan (g va dd tinh khiét quang hoc cla san pham
taothanh, chiing tdi 43 st dung céc dung dich base
khéc nhau Ia NaHCO, 5%, Na,CO, 6%, va dung
dich NH,OH 25%. Két qua thu duworc rat kha quan,
vGi dung dic_h NaHCO, 5% cho hiéu suit kha cao
13 92,7%, dbng thén d tinh khiét quang hoc dat
trén 99% (tinh theo dién tich pic HPLC), vén hai
dung dich base cén fai thi higu sudt phan tng thu
dugc cac hon khong dang ké, 1an luot 13 94.5%
va 94,2 %. Tuy nhién san pham thu duge co do
tinh khiét quang hec khdng cao chi dat dudi 90%,
do dd chiing tdi khdng Ia chon hai dung dich nay
d& thue hign phan ng kidm hoa san pham trén.
O day &6 thé do thay lién két tao mudi trong phan
tr {+)-2-chlorophenylglycin methyl ester L-tartrat
1a lign két yéu, do do dé thiy phan tao base tir do
thi chi c&n mdt base yéu co ndng dé thap ciing c6
thé chuyén sang dang base tw do, hai dung dich
Na,CO, 5% va NH,OH 25% co tinh base manh
hon NaHCO, 5% do d6 qud trinh kiém héa xay ra
nhanh hon, cé thé san pham da bi racemic héa
sinh ra san pham {-)}-2-chlorophenylglycin methyl
ester lam anh huéng dén higu suét va ciing nhu
d6 tinh khiét quang hoc clia sén phdm tao thanh.
Thém vao d6 qua trinh nhé giot dung dich base
vaio hdn hop phan ¢ng cling la nguyén nhan anh
hwdng dén 66 tinh khiét quang hoc clia san pham,
tai didm nhé giot va hén hep dung dich phan (g,
c6 thé tao ra sy racemic néu dung dich base khi
nhd giot xudng ¢ rhiét 4 cao. Do d6 d& han ché
didu nay ching toi ¢4 lam lanh dung dich base
trudre khi nhd giot vao hén hop phan ¢ng.

Cau tilic cac chét trung gian dugc khang
dinh dira vao viéc phan tich cac phd IR, ESI-MS,
TH-NMR va C-NMR. San phdm cudi ciing ciing
dugc khang dinh dya trén céc phurong phap héa
Iy va d@6i chidu v&i cac dir ligu da cong bb va
dwa vao phuong phap HPLC tinh dign tich pic
a& danh gia d6 tinh khiét quang hoc clia cac san
phéAm khi can thiét.

Két ludn

Nhr vay t¢ nguyén lisu ddu 1a
2-chlorobenzaldehyd nhém tac gid da tong hop
thanh cong (S)-(+)-2-chlorophenylglycin methyl
ester thong qua 4 giai doan v higu suét kha, quy
trinh tng hep don gidn, dé dang thue hign & quy
mé l&n phi hop voi didu kign & Viet Nam. Day 1a
nguyén liéu quan trong trong qué trinh téng hop
clopidogrel bisulfat d& cé thd lam nguyén ligu hoa
dwgc sau nay.
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L& cdm om: Cong Irinh nghién cir nay duge
Sty 181 tro kinh phi thude Chuong trinh hoa dugc
cla B$ Céng Thuong.
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Nghién clru tﬁng h(.)'p oes (Tiép theo trang 40)

Qua khdo sat cy thé mét sé phuong phap
chiing t&i thay, trong tat ca cac phuong phap da
khdo sat thi phwrong phdp clia J. W. Clithrow va
©ONg sip 49 a3 cong bd vé 1ang hop canitidin di tir
aleol furfurylic ki phrrong phap don gian, dé thyc
hién hon ca. Ap dung phwong phap tdng hep
ranitidin di tir alcol furfurylic cia J. W. Clithrow va
c6ng s\ ching t6i @3 nghién ¢lru khdo sat, cai tién
céc didu kién phan (g va xay dyng thanh cong
quy tinh thng hop ranitidin hydroclorid nhu sau:

+ Da s dung nguyén ligu d4u cho phin tng
1a furfural c6 thé dé dang didu ché tir cac ngudn
nguyén ligu dw phdm sau thu hoach san co tai
Viét NamPL Tir furfural tién hanh didu ché alcol
furfurylic béng phan (rng khi héa véi NaBH,.

+ D3 tién hanh ¢l tién didu kien phan ¢ng
aminomethyl héa didu ché chét 3 & didu kién ap
suét thidng voi hidu suét kha cao ma khéng cin
thire hién phan (g & 4p lyc giam nhu tai ligu 5,

+ D4 cal tién qua trinh xi¥ Iy hdn hop phén tng
diéu ché chat 4 (nhw d3 trinh bay trong phén thye
nghiém) ma khéng st dung mét lugng Ion dung
méi ether ethylic d& chiét san pham rdi cat loai
ether ethylic nhu tai ligu 3, Vi khi san xuét quy
mb I vigc st dung mét s6 lweng dung méi ether
ethylic |on ¢4 nhidu i ro v& an toan chay nd.

+ D3 thye hién phan (rng tdng hep ranitidin tir
chét 4 va gidu ché ranitidin hydraclorid thye hién
theo tai ligu 741

V& khing dinh cdu trac cha cac chét tng
hep dwec

Két qua phan tich phd IR, MS, 'H-NMR va

BC-NMR cha phép xac dinh clu tric clia céc
chét trung gian va san pham ranitidin hydroclorid
tong hep duge ¢é cAu tric dang nhw dy kién,

Két luan

D3 nghién cleu khdo sat, cai tién, xay dyng
dugc quy trinh tdng bop ranitidin hydroclorid va
&ng dung quy trinh d3 xay dgng dugc trién khai
tbng hep dwge ranitidin hydroclorid pht hgp véi
didu kién thyc nghidm tai Viet Nam tir nguén
nguyén liéu furfuran,
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