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TOM TAT

Trong nghién ctru nay, hop chét 4-(4-chlorophenyl)-pyrrolidin-2-one (baclofen lactam) da
duoc téng hop thanh céng tir baclofen, thionyl clorid va triethylamin véi hiéu suét 42,49%.
Bang phuong phap HPLC-PDA, dé tinh khiét sdc ky cta sén phdm téng hop duoc xac dinh
trén 99,0% tinh theo nguyén trang, hoan toan dép (g yéu cau thiét Iap chat chuén chét déi
chiéu trong kiém nghiém tap chét cda baclofen.

Tr khoa: Baclofen lactam, 4-(4-chlorophenyl)-pyrrolidin-2-one.

SYNTHESIS AND DETERMINATION OF BACLOFEN LACTAM PURITY
AS RELATED COMPOUND OF BACLOFEN
SUMMARY
In this study, 4-(4-chlorophenyl)-pyrrolidin-2-one (baclofen lactam) was successfully
synthesized from baclofen, thionyl chloride, and triethylamine with the yield of 42.49%. By
using HPLC-PDA, its chromatographic purity was determined to be over 99.0% on the basis,

conforming fully to establish reference substance for baclofen impurities testing.
Keywords: Baclofen lactam; 4-(4-chlorophenyl)-pyrrolidin-2-one.

1. DAT VAN BE

Baclofen, tac nhan ddng van thu thé
GABAg, |a mét trong nhitng thubc dau tay
diéu tr tinh trang co clrng co & cac bénh
nhan dét quy, liét ndo, da xo cwng, tén
thwong tiy séng 2. Baclofen lactam (tap A
cla baclofen) vira la tap nguyén liéu, tap
qua trinh va viva 1a tap phan hay B4, c6 cac
déc tinh dang quan ngai nhw nghi ngd gay
doc tinh gen va gay doc tinh trén thai nhi

Do do, BP 2023, EP 11.0 va USP 45 yéu
cau phai kiém tra baclofen lactam trong
nguyén liéu va thanh phadm baclofen /%21,
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Cho dén nay, da c6 mot vai nghién cliru
ngoai nwéc cong bd quy trinh tdbng hop
baclofen lactam ©®'%" Hién tai & Viét Nam
van chwa c6 sdn tap chuan baclofen lactam
trong danh muc chét chuén cta Vién Kiém
nghiém Thuéc Trung wong va Vién Kiém
nghiém thuéc Thanh phé H6 Chi Minh, dan
dén cac co s& san xuat ché phdm baclofen
trong nwéc phai mua tap chuan nay véi gia
thanh cao (903 USD/50 mg) ¥ va con gap
nhiéu khé kh&n trong thi tuc nhap khu. Cho
dén nay, chwa cé cong trinh nghién cu téng
hop baclofen lactam dwoc cong bd trong
nwdc. Xuat phat tv nhu cau thyc tién trén,
nghién ctru nay dwoc thye hién véi muc tiéu
tdng hop baclofen lactam & quy mé phong
thi nghiém va xay dwng quy trinh xac dinh
do tinh khiét sic ky cGia san pham téng hop
bang phwong phap HPLC-PDA, lam co s&
cho viéc thiét lap tap chuan, phuc vu céng
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tac kiém tra tap chét trong nguyén va thanh
ph&m baclofen.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu

Baclofen duwgc st dung dé tébng hop
baclofen lactam do Céng ty SNA Healthcare
Private Limited - An D6 san xuét, sb 16 BF-
17-002, d6 &m 0,95% va ham lwong 99,62%
tinh trén ché pham khan.

2.2. Héa chat va dung moi

Aceton, acid hydrocloric, cloroform,
dicloromethan, ethyl acetat, hexan, hydrogen
peroxyd, methanol, acid acetic bang, acid
formic, thionyl clorid, triethylamin va natri
hydroxyd dat tiéu chudn phan tich. Acetonitril
va methanol dat tiéu chuan sac ky 16ng.

2.3. Dung cu va thiét bj

Budng soi UV Vilber Lourmat CN-6. Can
phan tich 4 sb Sartorius Practum 224 — 1S.
Cot sac ky C18 (250 x 4,6 mm; 5 um). Hé
théng HPLC — PDA Waters Alliance 2695XE
va Waters LC-2050C 3D. Mang loc 0,45 pm
Sartorius. May cd quay chan khéng Buchi
R210S. May cong hwéng tir hat nhan 600
MHz Bruker Advance Il. May khéi phé ngudn
ESI Varian Ultramass 700. May cat nuéc
Pall. May quang phé héng ngoai Shimadzu

IRAffinity — 1S. May quang phdé UV-Vis
Shimadzu UV-1990l. May siéu am Elma
T840 DH. T4 sdy chan khéng Jeiotech
M099129.

2.4. Phwong phap nghién ciru

Téng hop va tinh ché baclofen lactam

Dwa theo tai liéu da cong bd ", baclofen
lactam dwoc tbng hop béng phan (rng clor
hoa baclofen tao dan xuét acyl clorid, st
dung tac nhan thionyl clorid. Dan xuét tao
thanh dwoc phan &ng véi triethylamin (TEA)
dé tao thanh baclofen lactam (hinh 1). Trong
qua trinh thwc hién phan (ng tbng hop
baclofen lactam, cac yéu té6 gdm thé tich
dung moi dicloromethan, thé tich thionyl
clorid va triethylamin, nhiét d6 phan ng va
th&i gian phan ng da dwoc khao sat, theo
ddi phan (rng bang sac ky 16p méng (SKLM)
v@i hé dung méi ethyl acetat — methanol
(1:1) c6 hoac khdong c6 thém 1 giot acid
formic, phat hién cac vét trén ban mdng
bang dén UV 254 nm. Lwa chon diéu kién
phan (rng sao cho khéng con vét baclofen
trén ban moéng, han ché téi da san pham phu
va thoi gian phan &ng phu hop. San pham
tbng hop dwoc tinh ché bang phwong phap
sac ky cot.

Cl Cl
SOCI,/CH,Cl,
- + HCI
NHs NHo
HO O Cl O

4-amino-3-(4-chlorophenyl)
butanoic acid

4-amino-3-(4-chlorophenyl)

butanoyl clorid

Cl Cl
TEA/CH.Cl, .
PR +
NH»2 HN
Cl O O

4-amino-3-(4-chlorophenyl)
butanoyl clorid

4-(4-chlorophenyl)
pyrrolidin-2-on

Hinh 1. Phan rng téng hop baclofen lactam tir baclofen.
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Thir tinh khiét san pham tinh ché

San pham sau khi tinh ché dwoc thi tinh
khiét bang phwong phap séc ky I16p méng,
st dung ban méng silica gel GFas4 v&i 3 hé
dung mdi c6 dd phan cwc khac nhau, hé
dung méi 1 (HDM 1): hexan — aceton (1:1),

HDM 2: ethyl acetat — methanol — acid formic
bang (12:1:0,1), HDM 3: cloroform -
methanol (1:1); va phwong phap HPLC-
PDA, tién hanh phan tich v&i 2 hé pha dong
khac nhau (bang 1).

Béang 1. Hai hé pha déng thir tinh khiét sén pham tinh ché

Théi gian Pha déng 1 Pha déng 2
(phtit) Methanol | Dung dich acid acetic 0,1%| Acetonitril | Dung dich acid acetic 0,1%
(%) trong nwéc (pH 3,0) (%) (%) trong nwérc (pH 3,0) (%)
0 10 90 10 90
60 90 10 90 10

Xéc dinh cau tric

San pham sau khi thtv tinh khiét s& dwoc
do phd UV dé xac dinh cwc dai hép thy, do
phd IR dé xac dinh sy c6 mat cac dinh dac
trweng cla cac nhém chire trong phan ti, do
phd MS dé xac dinh s6 khdi clia phan t& va
cac manh phan t& twong trng véi cong thirc
hoéa hoc dy kién va do phd NMR dé xac dinh
cu trac.

Xéc dinh dé tinh khiét sdc ky cua
baclofen lactam bang HPLC-PDA

Do tinh khiét sic ky cta baclofen lactam
duwoc xac dinh bing phuwong phap HPLC-

PDA quy vé& 100% dién tich pic v&i diéu kién
sac ky nhw sau: c6t C18 (250 x 4,6 mm; 5
um), pha déng 2, tbc d6 dong 1,0 mi/phut,
dau do PDA véi buwdc song phat hién 225
nm, thé tich tiém mau 10 pl, nhiét dd cot
30°C, mau tht c6 néng dd khoang 200 pg/ml
pha trong hén hop methanol - nwéc (1:1).

3. KET QUA VA BAN LUAN

3.1. Téng hop baclofen lactam

Bang 2 trinh bay 10 diéu kién khdo sat
phan (ng téng hop baclofen lactam va bang
3 tom tat két qua theo d&i phdn ng bang
SKLM.

Béng 2. Cac diéu kién khao séat phan trng téng hop baclofen lactam

Diéu kién 1* 2* 3* 4 5
Khoi lugng baclofen (g) 0,8 0,2 0,2 0,2 0,2
Thé tich dicloromethan (ml) 20 5 10 20 20
Thé tich thionyl clorid (ml) 0,38 0,10 0,12 0,5 0,15
Nhiét do phan teng (°C) 35-40 | 15-20 |{15-20| 0-5 | 0 -5 khi cho thionyl clorid;
65 — 70 khi phan trng
Thoi gian phan trng (gic) 1/6 0,5 7 12 12
Thé tich triethylamin (ml) 1,0 0,25 0,25 - 0,42
Nhiét do phan trng (°C) 35-40 | 10-25 |10-25 0 — 5 khi cho triethylamin;
80 — 85 khi phan trng
Thoi gian phan trng (gic) 0,5 1 1 12
Diéu kién 6 7 8 9 10
Khoi lugng baclofen (g) 0,2 0,2 0,2 0,2 0,2
Thé tich dicloromethan (ml) 20 20 20 20 20
Thé tich triethylamin (ml) 0,3 0,3 0,42 0,42 0,42
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Nhiét do phan trng (°C) 0-5 40-50 |40-50 0 — 5 khi cho triethylamin;
40 — 50 khi phan (rng
Thoi gian phan trng (gic) 0,5 0,5 1 1 1
Thé tich thionyl clorid (ml) 0,15 0,15 0,15 0,15 0,15
Nhiét do phan teng (°C) 15-20 | 40-50 |40-50| 40— 0 — 5 khi cho thionyl clorid;
50 40 — 50 khi phan (rng
Thoi gian phan trng (gic) 48 0,5 1,5 19 40

*Diéu kién 1, 2, 3 Ia diéu kién dwoc tham khao theo tai liéu I'".

Bang 3. Tom tat két qua khao sat phan irng téng hop baclofen lactam

Diéu kién

Két qua khao sat

Dung dich chuyén mau den khi cho TEA. Phan rng khéng xay ra.

Phan &rng khéng xay ra.

Phan &rng khéng xay ra.

Phan &rng khéng xay ra.

Khéng con vét baclofen, xuat hién vét méi.

Con vét baclofen.

Con vét baclofen va xuat hién nhiéu vét mai.

Con vét baclofen va xuat hién nhiéu vét mai.

©| O| N| O | K| W N~

Con vét baclofen, xuat hién vét méi.

N
S

Khéng con vét baclofen, xuat hién vét maoi.

Két qua khao sat cho thdy diéu kién 5
dugc Iya chon vi khéng con vét nguyén liéu
baclofen, chi xuat hién mot vét mai lon.
Ngoai ra, thoi gian va khodng nhiét d6 phan
trng cling phu hgp vé&i mét phdn ¢ng hoéa
hoc trong phong thi nghiém. T cac két qua
thwc nghiém, quy trinh tdng hop baclofen
lactam dwoc dé xuat nhw sau: Thém tr tlr
0,2 g baclofen (trong khodng 60 phut) vao
binh nén cé chira s&n 20 ml dicloromethan
va 0,15 ml thionyl clorid da dwgc lam lanh &
nhiét 6 0 — 5°C va dwoc khudy déu. Tiép
tuc khudy trong 30 phat va sau d6 tiép tuc
khudy & 65 — 70°C trong 12 gid. Cod quay
hén hop phan (ng thu dwoc chat rdn mau
vang. Hoa tan chat ran trong 10 ml
dicloromethan va thém tr twr (trong khodng
60 phut) vao mét binh nén cé chra 0,42 ml
triethylamin va 10 ml dicloromethan da duwoc
lam lanh & nhiét d6 0 — 5°C. Khu4y déu & 80
— 85°C trong 12 gi¢. Co quay thu dwoc sén
phdm thé mau vang nau. Két qua khao sat

thanh phdn hén hop sau phan (ng béng
phwong phap sac ky |ép méng véi hé dung
moi 1 cho thdy c6 1 vét chinh va 1 vét phu
trén sac ky do.

3.2. Tinh ché san pham téng hop

San pham tbng hop duoc tinh ché béng
phwong phap sdc ky cét nhw sau: hoa tan
san pham thu dwoc bang cloroform, loc qua
giéy loc, thu dich lpc. Cho mét lwgng ethyl
acetat viva d0 vao cbc c6 md chira 12 gam
silica gel da dwoc can sdn, dung dda thay
tinh khudy déu hén dich dén déng nhét. Sau
khi quan sat thdy khéng con bot khi, vira
khudy vira cho hén dich vao cot. Doi dén khi
cot 6n dinh, tién hanh nap mau béang
phwong phap nap mau wét. Trién khai séc
ky v&i hé dung méi 2, hirng cac phan doan
bang lo thdy tinh mau c6 danh sé th tw, méi
phan doan 5 ml. Kiém tra cac phan doan
bang sc ky I&p méng véi hé dung moi 2,
phat hién bang d&n UV 254 nm. Dya trén két
qua sic ky I6p méng, cac phan doan co
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thanh phan giébng nhau sé dwoc gdp chung.
C6 quay dwdi ap suat giam cac phan doan,
sau do say khd san pham trong ti siy chan
khong trong 12 gid & nhiét d6 50°C, thu
duwoc san pham tinh ché.

3.3. Thir tinh khiét san pham tinh ché

Két qua tht tinh khiét bang phwong phap
sac ky |&p mdng véi 3 hé dung méi cho thay
san pham tinh ché c6 moét vét chinh duy

nhat. Két qua th&r tinh khiét bing phwong
phap HPLC-PDA, ap dung phuong phap quy
vé 100% dién tich pic d& xac dinh do tinh
khiét s&n pham tinh ché, cho thdy & ca 2 hé
pha doéng, sac ky d6 3 chiéu va sic ky db 2
chiéu tai bwdc séng 225 nm xuat hién mot
pic chinh duy nh4t va dat do tinh khiét theo
phd UV-Vis. Do tinh khiét ciia san pham tinh
ché duoc trinh bay & bang 4.

Béang 4. Két qua xac dinh dé tinh khiét cia san pham tinh ché

Thoi gian Ivu

Dién tich pic

Do tinh khiet pic

. o
Pha dong (phat) (uV x giay) Dign tich pic (%) (theo phé UV-Vis)
1 24,801 7.514.965 >99,0 Pat
2 37,003 7.330.048 >99,0 Pat

3.4. Xac dinh cau tric san pham tinh
ché

Phé UV cla san pham tinh ché c6 cuc
dai hép thu tai 201,5 nm va 221,0 nm. Binh
hép thu cwc dai tai buédc song 201,5 nm
thudc dai hap thu E, phu hop véi clu tric co
nhan benzen. Dinh hép thu cwc dai tai buwéc
séng 221,0 nm thudc dai hap thu B, phiu hop
véi dich chuyén m = m* trong cu tric nhan
thom hodc dich chuyén n & m* cGa nhém
carbonyl. Phé IR ctia s&n phadm tinh ché co
cac dinh dac trweng cla N-H (3194,12 va
1489,05 cm™), C-H (2877,79 cm'), C=0
lactam va C=C vong thom (1666,50 cm™),
C-N (1257,59 cm™), C-Cl (810,10 cm™). Phd
MS-ESI (+) cGa san pham tinh ché cho tin

hiéu [M+H]" c6 m/z = 196,0536 phu hop voi
khéi lwong phan tir ly thuyét theo IUPAC cua
baclofen lactam (C4H1CINO, M = 195,64
g/mol). Phé '"H-NMR va C-NMR cla san
phdm tinh ché dwoc do trong dung moi
CDCls. Phan tich di liéu phé NMR (béng 5
va bang 6) cho thay sb lwong va vi tri cla
proton, carbon va nitrogen cla san pham
tinh ché phu hop véi cong thirc cau tao 4-(4-
chlorophenyl)-pyrrolidin-2-one (baclofen
lactam). Cac di liéu phd UV, IR va MS ciing
twong ddng va phu hop véi baclofen lactam.
Hinh 2 minh hoa céu tric cha baclofen
lactam. Bang 7 tom tat hiéu suét cha quy
trinh tdng hop va tinh ché baclofen lactam.

Bang 5. D liéu phé "H-NMR ctda san pham tinh ché

San pham tinh ché
(600 MHz, CDCl;)

Baclofen lactam
(400 MHz, cDCl;) 1'%

ou (ppm) So tich phén Vi tri proton | So tich phan ou (ppm)
6,128 (s) 1 - -
2,434 — 2,476 1 1 2,39 - 2,51
(dd, J = 16,8; 8,4 Hz) (dd; J = 16,9; 8,41 Hz)
2,716 — 2,759 1 1 2,68 — 2,81
(dd, J = 16,8, 9,0 Hz) (dd, J = 16,9; 8,72 Hz)
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3,648 — 3,703 (m) 1 4 1 3,62 (m)
3,369 — 3,397 (m) 1 1 3,35 — 3,43 (m)
3,770 — 3,800 1 5 1 3,84 (1)
(t J=9,0Hz)
7,181-7,195 2 7,11 2 7,18 (d, J=9,1 Hz)
(d, J = 8,4 Hz)
7,308 — 7,322 2 8, 10 2 7,31(d, J=9,1 Hz)
(d, J = 8,4 Hz)

Béang 6. Di¥ liéu phé *C-NMR cua san pham tinh ché

Bic carbon Vi tri dc (ppm) ctia sén pham tinh ché Jd¢c (ppm) cua baclofen lactam
(150 MHz, CDCI;) (100 MHz, CDCI5) I

c 3 39,70 39,51

5 49,35 49,43

4 37,79 38,22
Cu 7,11 128,11 128,02
8,10 129,03 128,83

2 177,34 178,01
Cyv 6 132,95 132,72
9 140,61 140,59

Hinh 2. Céng thirc c4u tao cua baclofen lactam

Béng 7. Tém tat khéi lwong va hiéu suat cua quy trinh téng hop
va tinh ché baclofen lactam

n 1 2 3
Khéi luong nguyén liéu cén (g) 0,2013 0,2024 0,2009
Khoi lvgng nguyén liéu thuec té (g) 0,2005 0,2016 0,2001
Khoi lugng tap A ly thuyét (g) 0,1836 0,1846 0,1832
Khoi lvgng tap A thuc té (g) 0,0707 0,0791 0,0805
Hiéu suat (%) 40,69 42,85 43,94
Hiéu suat trung binh (%) 42,49
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3.5. Xac dinh dd tinh khiét sac ky cua
baclofen lactam bang phwong phap
HPLC-PDA

Quy trinh xac dinh dd tinh khiét sic ky
cla baclofen lactam bang phwong phap
HPLC-PDA dwoc thdm dinh theo hwéng dan
cta ICH " bao gdm khao sat tinh phu hop
cta hé théng, tinh dac hiéu, khodng tuyén
tinh, do chinh xac. Nhdm muc dich chirng
minh quy trinh cé tinh dac hiéu trong trwdng
hop cé sw hién dién cia san phadm phan
hay, baclofen lactam da dwoc dé trong mot
sb diéu kién khéc nghiét sau day (mau phan
hay): thdy phan bang dung dich natri
hydroxyd 0,5 N trong 24 gid, thily phan bang

dung dich acid hydrocloric 0,5 N trong 24
gi®, oxy hoéa bang dung dich hydrogen
peroxyd 3% trong 6 gio, dat mau trong tu
sy & 60°C trong 24 gid, lam dm mau voi
lwong nwdc vira da (khodng 1 ml) trong 24
gi®&, dat mau dwéi anh sang mat troi trong
24 gi. Ngoai ra, dé theo déi do &n dinh cla
baclofen lactam trong dung dich acid acetic
0,5%, chudn bi mau th® baclofen lactam
trong dung dich acid acetic 0,5% va bdo
quan & didu kién phong thi nghiém trong 24
gi®o. Két qua khao sat tinh phu hop cia hé
théng dwoc tém tat & bang 8. Hinh 3 minh
hoa sic ky dd khao sat tinh dac hiéu. Két
qua thdm dinh dwoc thé hién & bang 9.

Béang 8. Két qua khao sat tinh phu hop cua hé théng (n = 6)

Gia tri thong ké | tg (phut) | S (uV x gidy) | Hé so kéo dudbi Sé dia ly thuyét biéu kién
Trung binh 22,407 5.739.754 1,29 75.742
RSD (%) 0,10 0,41 0,45 0,43

Gia tri RSD cla céc théng sbé séc ky déu
nhd hon 2,0%, hé s6 kéo dudi cla pic
baclofen lactam nam trong khoang 0,8 — 1,5.
Nhw vay, quy trinh xac dinh d6 tinh khiét sic
ky cla baclofen lactam dat tinh phu hop cla
hé théng.

Cac két qua khao sat tinh dac hiéu cho
thdy, séc ky dd mau trdng khong xuat hién
pic c6 thdi gian lvu twong dwong véi thoi
gian lwvu cla pic baclofen lactam trong sac
ky d& mau thlr. Sdc ky dd cac mau phan
hay, cu thé 18 mau thdy phan trong natri
hydroxyd va acid hydrocloric c6 xuét hién
cac pic phan hdy va cac pic nay déu tach
hoan toan v&i pic baclofen lactam. Pic
baclofen lactam trong sdc ky dd cla cac
mau phan hiy va mau th& déu dat do tinh
khiét theo phé UV-Vis. Nhw vay, quy trinh

xac dinh do tinh khiét sdc ky clta baclofen
lactam dat tinh dac hiéu.
Béang 9. Két qua khéo sat khoang tuyén
tinh va doé chinh xac

Phwong trinh hoi quy y = 23289,1x
Khoang tuyén tinh (ug/mi) 50 - 400
Hé sé twong quan (R) 1,000
Do chinh xac (RSD, n=12) 0,01%
D06 tinh khiét sac ky* >99,0%

* Dugce xac dinh tir két qua khao sat dé chinh
Xxac

Két qua thdm dinh cho thay quy trinh xac
dinh d6 tinh khiét sac ky ctia baclofen lactam
c6 khoang tuyén tinh réng véi gia tri clia hé
s6 twong quan cao, dat yéu cau vé do chinh
xac. Két qua xac dinh do tinh khiét sac ky
clia baclofen lactam theo phwong phap quy
vé 100% dién tich pic la trén 99,0% tinh theo
nguyén trang.
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Hinh 3. Sac ky dé (a): mau trang; (b): mau thir baclofen lactam 200 ug/mi; (c): mau phan hiy
boi HCI 0,5 N/ 24 gio; (d): mau phan hay béi NaOH 0,5 N/ 24 gio; (e): mau lam 4m trong 24 gio;
(f): mau dat dwoi anh sang mdt troi trong 24 gior; (g): mau dé & 60°C/ 24 gio, (h): mau bi oxy

héa trong 24 gio;, (i): mau dé 6n dinh trong 24 gic. Imp A: Baclofen lactam.
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4. BAN LUAN

Phan (ng tbng hop baclofen lactam la
phan (ng st dung tac nhan thionyl clorid dé
clor héa baclofen tao dan xuét acyl clorid,
dan xuat nay tiép tuc dwoc phan (ng véi
triethylamin dé tao thanh baclofen lactam.
Viéc hoat hoa acid carboxylic dé tao acid
clorid — dang ai dién t& hon, va tir d6 tac
dung v&i mdt amin (tac nhan ai nhan) tvong
(ng la mot cach tiép can kha thi hon khi cho
tac dung trwc tiép gitra acid carboxylic va
amin. Acid clorid la tac nhan ai dién t&r manh
hon acid carboxylic b&i sw hién dién cla
dién tich dwong tai phan t& carbon cua
nhém carbonyl do ké canh co -Cl véi do am
dién cao nén c6 kha nang huat cac dién tkr
clia carbon trong -COCI. Két qua, acid clorid
c6 kha ndng bét cap véi amin cao hon so
véi acid carboxylic dé tao nén lactam.

Khi cho baclofen t t vao dung dich
thionyl clorid trong dicloromethan, can lam
lanh binh phan (rng do acid clorid la mét
chat rat dé bj hoat hoa va phan &ng clor héa
dé tao nhiéu phan (rng phu khac nhau. Thé
tich thionyl clorid cho vao cling anh hwéng
dén viéc hinh thanh san pham. Néu cho qua
it s& khong d0 dé& chuyén baclofen thanh
dang acid halid twong (rng. Néu cho vira di
nhwng moi trwdng phan (’ng con nuwéc, tac
nhan sé& bj hao hut, khéng chuyén hét
baclofen thanh acid clorid. Néu cho qua du,
phan (rng dé tao ra cac san pham phu khéng
kiém soat dwoc. Trong nghién ciru nay, ty 1&
tac nhan thionyl clorid va baclofen la khoang
1:2 nhdm muc dich chuyén hét baclofen vé
dang acid clorid, tranh sy hao huyt tac nhan
va han ché téi da san phdm phu sinh ra.
Viéc cho baclofen vao binh phan &ng chira
s8n dung méi va tdc nhan nhdm muc dich

tang kha nang baclofen tiép xtc véi tac nhan
thay vi ngwoc lai 1a cho tdc nhan vao binh
chiva sdn baclofen trong dung méi. Bong
thoi, viéc cho thionyl clorid mang nhiéu ri ro
vi khi tbc d6 thém tac nhan vao binh phan
(’ng qua nhanh sé& lam thay ddi dot ngot
ndng dd tac nhan, dan dén phan (rng sé xay
ra manh liét va sinh ra nhiéu san phadm phu.
Sau khi thém hét baclofen, néu khéng thuc
hién gia nhiét, phan (rng s& hau nhw khéng
xdy ra. Trong qua trinh phan &¥ng, nhém
hydroxyl ctia gbc acid carboxylic duwgc thay
bang gbc -O=S(Cl)=0 tao thanh san pham
trung gian ¢ nhém clorosulfit. S&n pham
nay sé phan (rng v6i anion CI” (tdc nhan ai
nhan) tao acid clorid c6 mau vang. Viéc cb
quay dé loai hoan toan thionyl clorid 1a can
thiét vi néu san pham baclofen lactam sinh
ra tiép xuc thionyl clorid trong thoi gian dai
va co gia nhiét, khd nang sé chuyén thanh
dang imidoyl clorid, tao ra s&n phdm phu va
lam giam hiéu suét téng hop.

Cau ndi amid néi phan t& dwoc hinh
thanh gitra gbc -COCI va -NH, ctia dan xuat
acid clorid théng qua co ché N-acyl hoa. Pay
la mot hinh thirc thé ai nhan gitta nhom ai
nhan la -NH; va nhom tac nhan acyl hoéa la
acid halid. Dung méi dicloromethan duwoc st
dung do c6 tinh tro va khéng tac dung véi
dan xuét acid halid. Triethylamin duwoc s
dung thay cho N,N-diisopropylethylamin
trong phan (ng téng hop baclofen lactam
theo tai liéu da cong bé " vi tinh s&n cé cla
héa chat trong phong thi nghiém nhwng van
gitr dwoc tinh chat cia moét base khéng ai
nhan. Vai trd cla triethylamin dé& tao moi
trwong kiém cho phan (ng Schotten-
Baumann va trung hoa HCI sinh ra dé& phan
&ng ludn xay ra theo chiéu thuan. Néu lwong
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triethylamin khéng dd dé trung hoa, HCI dw
c6 thé phan &ng véi gbc amin tu do cla dan
xuat acid clorid. Ngoai ra, baclofen lactam
sinh ra lic nay sé bi phan huay trong moéi
trwong acid, nhw da dwoc thé hién trong
phan thdm dinh tinh d&c hiéu. Viéc thém
dung dich chva dan xuét acid clorid cla
baclofen vao binh phan rng chi*a s&n dung
dich triethylamin va dicloromethan trong diéu
kién lanh 13 dé kiém soat sw qua hoat hoa

Cl
NH; 1

clia acid clorid, han ché tao ra cac san pham
phu trong qua trinh phadn (rng. Twong tw,
sau khi thém tac nhan can cé co6 sy gia
nhiét, néu khéng phan (rng sé xay ra khéng
hoan toan. Viéc thwc hién va dam bao moi
trwong phan (rng khan nuéc 1a diéu kién tién
quyét vi acid clorid két hop véi nwéc sé
chuyén lai dang acid carboxylic. Hinh 4 minh
hoa co ché dé nghi ciia phan tng téng hop
baclofen lactam tir baclofen.

cl
+ S0, + HCI
NH,
cl” o

CH.,Cl,
+SOCl,
Thionyl clorid
HO ©
4-amino-3-(4-chlorophenyl)butanoic acid 4-amino-3-(4-chlorophenyl)butanoyl clorid
cl Cl
— + k AN
N
H_ lo O K
O >N . )
Triethyl
N&/ |-(|'/C|@ riethylamin
Cl
cl 4-(4-chlorophenyl)-2-oxopyrrolidin-1-ium clorid
, k@/\
T CI'NA
S) K
HN Triethylamoni clorid

4-(4-chlorophenyl)pyrrolidin-2-on

Hinh 4. Co’ ché dé nghj cia phan tng téng hop baclofen lactam ttr baclofen.
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San phdm sau khi tinh ché va the tinh
khiét dwoc xac dinh cu tric bang cac ky
thuat phé nghiém. Phé *C-NMR cho thay co
8 tin hiéu, trong d6 cd 2 tin hiéu cé cwdng
dé cao la do cé sy ton tai cia 2 cap carbon
déi xtrng, so bd nhan dinh khung ciu trac
gdébm 10 carbon, phu hop céng thirc phan ti
cla baclofen lactam, co6 tin hiéu dac trwng
cla keton va amid mach thang, ngoai ra 2
cap carbon déi xirng cho thay phu hop véi
cAu truc cia phenyl. Phan tich phd "H-NMR
bao gbm d6 doi héa hoc, sbé tich phan, hinh
dang dinh ciing nhw hdng sé ghép cho thay
déu phu hop véi clu truc cla baclofen
lactam: tin hiéu & 6,128 (1H, s) dac trwng
cho H ndi véi nguyén t&r c6 do am dién cao,
trong trwdng hop baclofen lactam la H cuda -
NH-; tin hiéu & 7,181 - 7,195 (2H, d, J =8,4
Hz) va 7,308 — 7,322 (2H, d, J = 8,4 Hz) xac
nhan bdn H thuéc 4 nhém —CH= cla ciu
trac vong phenyl; tin hiéu 3,648 — 3,703 (1H,
m) twong rng voi 1 nhom -CH-; cac tin hiéu
con lai déu twong (ng véi cac H cla 2 nhom
-CH>- con lai.

5. KET LUAN

Baclofen lactam da dwoc tdng hop tw
baclofen v&i hiéu suét trung binh toan quy
trinh 1a 42,49% va c6 dd tinh khiét séc ky
trén 99,0% tinh theo nguyén trang, da diéu
kien dé thiét lap chat dbi chiéu, st dung
trong kiém tra tap chat lién quan cla
baclofen.
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