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Tong hop va thiét 1ap chat doi chiéu benazeprilat
(tap C) cua benazepril hydroclorid

Nguyén Hoa Giang, D6 Gia Huy?, Nguyén Tuan Anh?, Mai Hoai Thu!, Nguyén Thi Ngoc Dung""

ITrwéng Duroc, Dai hoc Y Duge Thanh phé H6 Chi Minh, Thanh phé H6 Chi Minh, Viét Nam

Tém tat

Dat van dé: Benazepril hydroclorid 13 mét thudc tim mach thudc nhém thuéc (e ché men chuyén (angiotensin-converting enzyme (ACE)
inhibitors), dung trong diéu tri ting huyét 4p. Tap C, benazeprilat, dugc xac dinh |a tap qua trinh va tap phan hly can xac dinh trong nguyén
liéu va thanh phdm theo Dugc dién M (USP) 2025. Nghién ctru nhdm tdng hop tap lién quan C va thiét 1ap chat d6i chiéu str dung trong

kiém tinh khiét benazepril, b6 sung vao danh muc chat chuan tai Viét Nam.

D6i twong va phwong phap nghién ciru: Tap C cla benazepril hydroclorid dugc tdng hop bang phan tng thly phan nhém ester cla
benazepril trong mdi trdng kiém va xac nhan cau tric bang cac dit liéu phd. Do tinh khiét clia tap C duorc xac dinh bang sac ky 16p mong,

do diém chay va sic ky [dng hiéu ning cao. Tap C sau dé duoc danh gia va thiét [ap chuan déi chiéu.

K&t qua: Tap C dugc téng hop thanh cdng va tinh ché véi hidu suat 63,3% (1,51 g). D6 tinh khiét cla tap C, tinh trén nguyén trang, dat trén
98%. Do dd, tap C thich hop dé thiét Iap chat ddi chidu. Tap C ¢6 gid tri an dinh 13 99,63%. Quy trinh dinh lvgng tap C dwoc thuc hién bang
phuwong phap HPLC theo USP 43.

K&t luan: Tap C d3 duoc téng hop va tinh ché thanh céng va duoc tiéu chuin hda lam chat d&i chiéu cho kiém tinh khiét benazepril.

Tir khoa: benazeprilat; benazepril hydroclorid; tap C
Abstract

SYNTHESIS AND ESTABLISHMENT OF THE BENAZEPRILAT REFERENCE STANDARD
(IMPURITY C) OF BENAZEPRIL HYDROCHLORIDE

Nguyen Hoa Giang, Do Gia Huy, Nguyen Tuan Anh, Mai Hoai Thu, Nguyen Thi Ngoc Dung

Introduction: Benazepril hydrochloride is a cardiovascular drug belonging to the class of angiotensin-converting enzyme (ACE) inhibitors, used in
the treatment of hypertension. Impurity C, known as benazeprilat, is identified as a process-related and degradation impurity whose presence
must be determined in raw materials and finished products, in accordanece with the United States Pharmacopeia (USP) 2025. This study aims
to synthesize impurity C and establish a reference standard for impurities test of benazepril, supporting its inclusion in the list of reference

substances in Vietnam.

Objectives and methods: impurity C of benazepril hydrochloride was synthesized by hydrolysis of the benazepril ester group in an alkaline
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medium, and its structure was confirmed by spectroscopic data. The purity of impurity C was determined by thin-layer chromatography, melting

point measurement, and high-performance liquid chromatography (HPLC). Impurity C was then accessed and established as a reference substance.

Results: Impurity C was successfully synthesized and purified, with a yield of 63.3% (1.51 g). Its chromatographic purity calculated as assayed as

such, was determined over 98.0%, Therefore, it is suitable for establishing a reference substance. The assigned value of impurity Cis 99.63%. The

impurity C was quantified by HPLC according to USP43.

Conclusion: Impurity C was successfully synthesized, purified, and standardized as a reference substance for impurities test of benazepril.

Keywords: benazeprilat; benazepril hydrochloride; impurity C

1. DAT VAN BE

Tang huyét ap 12 nguyén nhan gy tir vong hang dau
trong sb tAt ca cac bénh Iy tim mach va 1a can bénh
duoc xem nhu “ké giét ngudi tham 1ing”. Nhém thube
rc ché men chuyén (ACEi) duoc khuyén cao diéu tri
dau tay voi bang ching mang lai loi ich trong viéc giam
nguy co tim mach va tr vong ¢ bénh nhén ting huyét
ap [1], trong d6 c6 benazepril, v&i 19 ché pham dugc
cép phép luu hanh trén thi truong Viét Nam. Theo USP
2025 [2], BP 2025 [3], EP 11.0 [4], tap chat C cua
benazepril vira 13 tap qua trinh, tap phan huy va l1a chét
chuyén hoa co hoat tinh can phai kiém soat nam trong
gid1 han cho phép va dugc bao cdo & mirc 4 canh bao
theo hé thdng phan loai GHS, nghi ngd gy ton hai dén
kha nang sinh san [5]. Céac nghién cuu trudc day khong
cong bd quy trinh téng hop benazeprilat ma chu yéu
dung lai & viéc danh gia sy xuat hién san pham phan
huy cua benazepril khi xay dung quy trinh dinh lugng
hoat chét nay [6,7]. Tap C st dung trong xac dinh tap
lién quan ctia benazepril c6 gia thanh cao, phai nhép tu
nudc ngoai. Do do, dé tai tong hop va thiét 1ap chat
dbi chiéu tap C cua benazepril 1a can thiét gop phan
danh gia ham lugng tap trong cic ché pham trén thi
truong va bd sung vao danh muc chat chuan déi chiéu
tai Viét Nam.

2. POl TUONG VA PHUONG PHAP
NGHIEN cU'U

2.1. Dditwong nghién ciru
Tap C cua benazepril hydroclorid: acid (2S)-2-[[(3S)-1-
(carboxymethyl)-2-0x0-4,5-dihydro-  3H-1-benzazepin-3-

ylJamino]-4-phenylbutanoic.
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2.2. Nguyén liéu, dung méi, héa chat, trang thiét bi

2.2.1. Nguyén liéu

Benazepril hydroclorid c6 s6 16 5141-20-059M, d6 tinh
khiét 99,7% tinh trén ché pham khan, d6 am 0,2%, dugc
cung cip boi cong ty TNHH Zhejiang Huahai
Pharmaceutical, Trung Quéc.

Benazeprilat ¢6 s6 16 1-JQW-132-1, d¢ tinh khiét 99,28%
tinh trén ché pham nguyén trang, dugc cung cap boi cong ty
Toronto Research Chemicals, Canada.

2.2.2. Dung méi, héa chét

Acetonitril  (ACN), methanol (MeOH), acid
trifluoroacetic (TFA) dat tiéu chuan ding cho sic ky long
duoc cung cép boi Merck, USA. Acid hydrocloric (HCI),
natri hydroxyd (NaOH), n-butanol (n-BuOH), ethyl acetat
(EA), methanol (MeOH), amoniac (NH;OH) dat tiéu chuan

phan tich dugc cung cip bai Chemsol, Viét Nam.
2.2.3. Trang thiét bj

Nhiét d6 néng chay dugc do bang may Stuart SMP-10. Phd
IR dugc ghi lai trén may Shimadzu IRAffinity-1S. Phd khdi
luong dugc ghi lai trén may Shimadzu LCMS-IT-TOF. Pho
'H-NMR va “C-NMR dugc ghi lai trén may cong hudng tir
hat nhan Bruker Advance II. Séc ky long dugc thyc hién trén
hé thong ACQUITY Arc (Waters) ghép néi dau do PDA.
Ngoai ra, con st dung ti1 sdy, ban mong silica gel F254, cot sic
ky C18 va mét s6 dung cu thity tinh théng thudng trong phong
thi nghiém.

2.3. Phuong phap nghién ciru
2.3.1. Téng ho'p va tinh ché

Tap C duoc tong hop tir benazepril hydroclorid bang phan
tmg thuy phan ester trong méi truong kiém natri hydroxyd
(NaOH) [6] theo Hinh 1.
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Hinh 1. Quy trinh t8ng ho'p tap C clia benazepril

Benazepril hydroclorid (0,925 g, 2 mmol) dugc hoa tan
trong dung dich NaOH 3 N (2 mL, 6 mmol, ti 1¢ 1:3) va
10 ml MeOH trong binh cau 50 ml. Pun hdi luu hdn
hop trén bép cach thuy cé khudy tir, & nhiét do 60 °C
trong 4 gio. Theo ddi phan ng bang sic ky 16p mong
silicagel F254 (10 x 2 cm), phat hién vét dudi dén UV &
budc song 254 nm, h¢ dung mo6i khai trién 13 n-buthanol -
methanol - amoniac (5:5:2) dén khi khong con xuét hién vét
nguyén liéu trén sic ky d6. Pé nguoi, 1am lanh binh phan
ung trong nudc da. Thém tir tr ting giot dung dich HC13 N
vao binh cau dé acid hoa dich phan tmg dén pH 2 - 3, xuat
hién két taa tréng, min. Lam lanh dich chira san phém tho
trong nudc da trong 2 gid dé san pham két tinh hoan toan.
Loc dich tila qua gidy loc va rira tiia véi 20 ml nudc cét lanh.
Say tiia & nhiét d6 60 °C trong 3 giod, thu dugc san pham thé.

San pham tho dugc tinh ché bing cach rira dudi ap suét
giam v6i cac dung méi c6 do phan cuc giam dan: nude, ethyl
acetat va n-hexan, thuc hién 2 1an voi mdi dung moi, mdi lan
rira v6i 20 ml. Sy san phdm & nhiét d6 60 °C trong 4 gid,

thu dwoc san pham tinh ché.

San pham tinh ché dugc thir tinh khiét bang phuong phap
do nhiét d6 nong chay va phuong phap sic ky 16p mong trén
ba hé¢ dung méi véi do phan cyc va kha nang rira gidi phu
hop (HE 1: n-Bu - MeOH - NH3 (7:3:2), H¢ 2: n-Bu - MeOH
- NH3; (5:5:2), HE 3: EA - MeOH - NHj3 (3:7:2)), phat hién
bang cach soi dén UV 254 nm.

2.3.2. Xdc dinh cdu tric

San pham sau khi tinh ché va thtr tinh khiét duoc xac dinh
cAu trac bang cac phuong phap phd nghiém UV-Vis, FT-IR,
MS va NMR.

2.3.3. Xdy duwng va thdm dinh quy trinh xdc dinh dé tinh
khiét tap C bdng phuong phdp HPLC-PDA

D6 tinh khiét tap C duoc xac dinh bang phuong phap
HPLC-PDA quy vé 100% dién tich pic. Quy trinh xéc dinh
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d6 tinh khiét tap C dugc tham dinh theo huéng dan ciia ICH
[8] véi cac chi tiéu tinh phu hop hé théng, do dic hiéu,
khoang tuyén tinh va d6 chinh xéc.

Diéu kién sic ky:
Hé théng ACQUITY Arc (Waters) UHPLC-PDA-QDa.
Cot sac ky: InertSustain C18 (250 x 4,6 mm; 5 pm).

Budc séng quan sat 238,1 nm. Toc do dong: 1,0 ml/phut.
Thé tich tiém: 10 pL. Nhiét d6 cot: 35 °C. Nhiét d6 budng

mau: 25 °C.
Dung méi pha mau: Methanol.
Pha ddng: Acetonitril - dung dich TFA 0,08%.
Chuong trinh rira giai: Ché d6 gradient nhu Bang 1.

Bang 1. Chwong trinh gradient xac dinh dd tinh khiét tap C

Thai gian (phut) ACN TFA 0,08%
0 10 90
5 30 70
10 30 70
25 70 30

2.3.4. banh gia tap C

Tap C dugc danh gia dya trén cac dac tinh: cam quan, do
tan, nhiét d6 nong chay, d6 4m, dinh tinh bang phé UV, IR,
MS va NMR, va xac dinh d6 tinh khiét bang HPLC.

2.3.5. Thiét Idp chét déi chiéu tap C
Ddnh gid d6 dbng nhét cua qud trinh ddéng lo

Sau khi dong lo, mau duoc danh gia do déng nhét cua
qua trinh déng lo theo huéng dan ctia ISO 17034:2016 [9].
Miu duoc 1y ngiu nhién theo cong thirc VN + 1, trong
doN la téng s6 1o. Do tinh khiét cua tap C trong mbi lo
dugc xac dinh bang phuong phap HPLC da thim dinh.
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Yéu ciu: RSD% vé d tinh khiét cua tap C duogc tinh tir

céc lo da lay khong vuot quéa 1%.
Ddnh gid d6 dbng nhét lo lién phong thi nghiém

Sau khi do dong nhét cua qué trinh dong lo dugc xéac
nhan dat yéu cu, tién hanh danh gia do dong nhat lo lién
phong thi nghiém. Mau duoc 4y ngau nhién (18 mau) va
dugc giri dén ba phong thi nghiém doéc 1ap (dat chudn
GLP) dé xac dinh d tinh khiét, cing véi cac tai liéu lién
quan. Trude khi phan tich, mdi phong thi nghiém s& kiém
tra tinh phu hop hé thong sic ky, v6i yéu cau hé sb déi
xtng dinh tap chit (As) niam trong khoang 0,8-1,5 va
RSD% giita cac lan do khong qua 2%. Céac phong thi
nghiém duoc chon dé phan tich miu gém: Trung tim
Nghién ciru va San xudt chat chuan, chit ddi chiéu
(PTN1), Khoa Kiém nghiém m§ pham (PTN2) va Khoa
Pong dugc - Dugc liéu (PTN3) thudc Vién kiém
nghiém thuéc TP. H6 Chi Minh. Ap dung théng ké
ANOVA moét yéu t6 dé danh gia do dong nhét lo lién
phong thi nghiém.

Xdc dinh gid tri én dinh va d6 khéng dém bédo do

Gia tri 4n dinh trén phiéu kiém nghiém va do khong
dam bao do dugc tinh toan dua trén 18 két qua xac dinh
d6 tinh khiét (thu thap tir ba phong thi nghiém), tuan theo
hudng dan trong ISO 13528:2015 [10].

3. KET QUA

3.1. Téng hgp va tinh ché

Tir 2,7 g (6 mmol) benazepril hydroclorid, tién hanh tong
hop theo quy trinh m6 ta & muyc 2.3, thu dugc 1,96 g san
pham thé. Sau khi rira bang dung méi thich hop va siy kho,
thu duoc 1,51 g (3,8 mmol) bot két tinh mau Uéng. Hiéu suét
cua toan bd qua trinh khoang 63,3%.

Nhiét d6 néng chay cua san pham duoc do ba lan.
Khoang nhiét d6 néng chay do duoc cia san pham C 1a
268 - 269 °C, phu hgp voi nhiét do néng chay cua
benazeprilat theo tai liéu [11]. Két qua phén tich sic ky
16p mong trén ba hé dung méi cho thy san pham C chi
xuét hién mot vét duy nhét trén sic ky dd (Rs lan luot
12 0,2; 0,5 va 0,8). Tir d6, so bd két luan san pham C
tinh khiét.

https://doi.org/10.32895/hcjm.p.2026.02.05

3.2. Xac dinh c4u tric

3.2.1. Phé UV (dung méi MeOH)

O khoang budc song 600 — 200 nm, san phdm C cho hai
budc séng hap thu cuc dai & 204 nm va 242 nm, phu hop véi
phd UV-Vis ciia benazeprilat theo tai liéu [11].

3.2.2. Phé IR (KBr, cm’?)

binh 3167 (-OH) va 1731 (C=0) cua nhom carboxylic,
1683 (-N-C=0) ctia nhém amid, phu hop véi cau tric phan
tir cia benazeprilat va twong dong vai phd IR dbi chiéu cua

tap C (benazeprilat) [5].
3.2.3. Ph6é MS (MS?-ESI(+))

Cho tin hiéu manh ion [M+H]" ¢6 m/z thuc €14 397,1751
(Iy thuyét 1a 396,1679), sai s6 1,51 ppm, phi hop véi cdu
tric phén tir CH24N>0s5 ciia benazeprilat.

3.2.4. Phé 'H NMR (500 MHz, DMSO-d6, & ppm)

731 - 7,24 (m, 4H, Hg.11), 7,20 - 7,16 (m, SH, Ho-
23), 4,55 (d, J= 14,5 Hz, 1H, H12), 4,40 (d, J= 15,0 Hz,
1H, Hy), 3,26 (dd, J= 9,0; 6,5 Hz, 1H, Hs), 3,02
(t,J=5,5 Hz, 1H, Hys), 3,12 va 2,62 — 1,78 (m, 8H, Ha,
Hs, Hye, Hy7) (Hinh 2).

3.2.5. Phé *C NMR (125 MHz, DMSO-d6, 5 ppm)

Cac tin hiéu -C=0 (C,, Ci3, Co4) tai 174,2, 1723, 170,3,
Crv (Cs, C7, Cis) tai 141,6, 140,9, 135,6, -CH= (Cs.11, Ci9-23)
tai 129,0, 128,2, 128,2, 127,6, 126,3, 125,7, 122,5, -CH (G,
Cis) tai 59,1, 56,2, -CHa- (C4, Cs, Ci2, Cy7) tai 49,9, 36,45,
34,4, 31,3,27,5 (Hinh 3).

Tir cac dit liéu phd thu dugce va so sanh dir liéu phd NMR
ctia san pham C va dit liéu phd NMR cuia benazeprilat, co
thé két luan san pham tong hop va tinh ché 1a benazeprilat,
tap C ctia benazepril vdi cong thuc phan tr CxH24N>Os
(Hinh 4).

3.3. Xay dwng va tham dinh quy trinh xac dinh dd tinh
khiét tap C bang phwong phap HPLC-PDA

Quy trinh xac dinh do tinh khiét dugc tham dinh theo
huéng dan cua ICH [8] bao gdm céc chi tiéu: khao sat tinh
pht hop hé thdng, tinh dic hiéu, tinh tuyén tinh va mién gia
tri, d6 1ap lai va do chinh xac trung gian.
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Hinh 3. Phd 22C-NMR clia benazeprilat (trdi) va san pham C (phai)
3.3.1. Tinh phi hop hé théng

Thyc hién tiém 6 lan lién tiép dung dich mau chuan ¢
ndng do 300 pg/ml. Két qua duoc thé hién ¢ Bang 2.

Gia tri RSD% cua thoi gian luu (tr) va dién tich pic (S)

déu nho hon 2%, hé s6 kéo dudi (T) cuia pic tap C nam trong
khoang 0,8 - 1,5, s6 dia Iy thuyét (N) 16n hon 2000. Do d6,

Hinh 4. Cau truc benazeprilat, tap C ciia benazepril quy trinh dat tinh pht hop hé théng.
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Bang 2. K&t qua khao sat tinh phu ho'p hé théng (n=6)

Giatrithéngké | tr (phut) S (uV x gidy) N T
B 11,465 5391786 11844 1,21
RSD% 0,08 1,06 1,50

Do ddc hiéu

Két qua khao sat d6 dac hiéu (Hinh 5) cho thdy: sic ky do
mau tring khong xuét hién pic ¢6 thoi gian luu trong duong
v6i thoi gian lwu ciia pic tap C trong sac ky do mau thir. Cac
mau phan hity duge xir 1y ¢ diéu kién NaOH 0,5N; HCI
0,5N; H20; 3%, nhiét @6 80 °C, anh sang mat troi trong 24
gio. Sic ky d6 cac mau phan huy ¢ xut hién cac pic phan
hity, cac pic nay déu tach hoan toan véi pic tap C. Pic tap C

0.60]

trong sac ky do clia cic mau phan hay déu tinh khiét theo
phé UV-Vis. Do d96, quy trinh dat d6 dac hi¢u.

3.3.2. Tinh tuyén tinh va mién gid tri

Quy trinh x4c dinh do tinh khiét tap C dat tinh tuyén tinh
voi phuong trinh hdi quy 1a § = 15817x trong khoang nong
d6 200 - 400 pg/ml. Hé sb twong quan R dat 0,9993.

Do chinh xdc

Quy trinh dat do lap lai v6i do tinh khiét sic ky cua tap C
dat 99,31%, gia tri RSD 13 0,01% (n=6).

D6 chinh x4c trung gian trong 2 ngay thuc hién boi 2 kiém
nghiém vién 14 99,31%, RSD 14 0,03% (n=12). Quy trinh xac
dinh 36 tinh khiét tap C dat do chinh xac trung gian.
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Date Acquired: 5/24/2024 2:47:29 PMICT

Date Acquired: 5/24/2024 6:58:52 PMICT
Date Acquired: 5/24/2024 4:02:24 PMICT

Date Acquired: 5/24/2024 5-08:17 PMICT

SampleMame: Mhietdo; Vial: 1:A¥; Date Acquired: 5/24/2024 6:22:55 PMICT
SampleMame: Anh Sang; WVial: 1:A6; Date Acquired: 5/24/2024 5:45:32 PMICT

Hinh 5. Séc ky d6 mAu tring, m3u thir va cac m3u phan hiy trong khao sat d6 dic hiéu

3.4.Panhgiatap C

Béng 3 trinh bay két qua danh gia tap C. Vi do tinh khiét
trén 98%, tap C du diéu kién dé dugc thiét 1ap 1am chét d6i chiéu.
3.5. Thiét 1ap chat déi chiéu tap C

300 mg tap C dugc dong gdi vao 50 lo, mdi lo chira 5 mg,

va 10 lo duoc chon ngau nhién 17, 23, 02, 09, 13, 10, 05, 35,

Bang 3. Két qua danh gia tap C

17, 26 duoc danh gia do dong nhat lo (Bang 4). 18 lo ngau
nhién dugc danh gia tinh dong nhat lo giita cic phong thi
nghiém (Béang 5).

Két qua vé do tinh khiét cua tap C giita ba phong thi
nghiém khong c6 su khac biét dang ké vé mat thong ké, do
do6 quy trinh phan tich c¢6 do tai 1ap cao va do tinh khiét ciia
tap C khong phu thugc vao phong thi nghiém tham gia.

Chi tiéu Phuong phép Mirc chét luong Két qua

C3m quan BOt két tinh mau trang

Tinh chat Pat
Do tan Tan trong methanol, DMSO, ethanol, it tan trong nudc

Piém chay May do diém chay 268 —269 °C Pat (268,5 °C)

Do &m Sdy & 60 °C trong 4 gidy <0,1% Dat (0,05%)
uv Amax (MeOH) 204 nm, 242 nm
IR (KBr, cm™): 3167 (-OH), 1731 (-C=0), 1683 (-N-C=0)

Pinh tinh bung
MS MS2-ESI(+): [M+H]* m/z = 397,1751
NMR Ph& 3C-NMR; *H-NMR: xem Hinh 2, Hinh 3

D6 tinh khiét HPLC >98% Pat (99,31%)
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Bang 4. K&t qua danh gia d dong nhat 16

Bang 6. K&t qua xac dinh gia tri an dinh trigonelline

Bang 5. K&t qua déanh gia do dong nhat lién PTN

D6 tinh khiét sic ky (%)
STT

PTN1 PTN2 PTN3
1 99,74 99,73 99,62
2 99,68 99,23 99,73
3 99,63 99,97 99,83
4 99,51 99,50 99,69
5 99,65 99,30 99,43
6 99,82 99,61 99,60
Trung binh 99,67 99,56 99,65
RSD (%) 0,11 0,28 014

PTN1: Trung t&m NC&SX chat chudn, chat d6i chiéu;PTN2: Khoa Kiém
nghiém M§ pham; PTN3: Khoa Dang duoc -Duoc lidu

Két qua xac dinh gia tri 4n dinh cua tap C dugc trinh bay
trong Bang 6.

Két qua cho thay khong co sy thay doi ndo vé gié tri clia
s* (=0,17), khi d6 x* dugc chon 13 99,63%. Vi véy, gia tri an
dinh 16 chét dbi chiéu tap C 12 99,63% va do khong dam bao
dou= 1,255*/\/5 =1,25s*/4/18 = 0,05. Trén co s& d6, hd so
chat chuén tap C dugc thanh 1ap, cac lo chuén dugc dén nhén,
dinh kém chig nhan phan tich. Lo chuan dugc bao quan ¢
2 - 8 °C va tranh anh sang.

https://doi.org/10.32895/hcjm.p.2026.02.05

STT D0 tinh khiét sac ky (%) Tap C
S6 lan thay déi
1 99,53 0 xi*1 xi*2 xi*3 xi*4
2 99,42 6=1,5s* - 0,23 0,24 0,25 0,25
3 99,59 x*-8 - 99,41 99,39 99,39 99,38
4 99,92 x*+8 - 99,87 99,88 99,88 99,89
5 99,80 Trung binh 99,64 99,64 99,64 99,64 99,64
6 99,53 Poléchs 0,14 0,14 0,14 0,14 0,14
7 99,57 x* méi 99,64 99,64 99,64 99,64 99,63
8 99,35 s* moi 0,14 0,15 0,16 0,17 0,17
9 99,41
10 99,56 4. BAN LUAN
Trung binh 99,57
RSD (%) 018 Benazeprilat, tap C f:ﬁa beq?zepﬁl, vua la tap qu‘é trinh,
tap phan hay va la chat chuyén héa c6 hoat tinh can phai

kiém soat. Phuong phap tong hop benazeprilat tir benazepril
chii yéu thong qua phan tmg thity phan nhém chic ester &
mach nhanh homophenylalanine trong moéi trudong acid hoac
mdi trudng kiém [12]. Tuy nhién, méi trudng acid thiyy phan
ester thuan nghich, do do, lya chon dung dich natri hydroxyd
loding trong hon hop nudce - methanol 1am tac nhan phén tmg.
Phan tng thity phéan thyc hién ¢ nhiét d6 thip dé tranh anh
huong dén lién két amid trong vong benzazepin. Mit khac,
san pham sau phan tmg dudi dang mudi dugce trung hoa va
diéu chinh vé pH dang dién bang dung dich acid hydroclorid
dé thu dugc tiia benazeprilat.

Céc nghién ctru true ddy chii yéu dimg lai & viée danh
gia sy xuét hién san pham phan hay cta benazepril khi xay
dung quy trinh dinh lugng hoat chat nay [6,7]. Quy trinh tong
hop benazeprilat & quy md phong thi nghiém va hi¢u suat
phan tmg chua dugc dé cap. Trong pham vi d& tai,
benazeprilat d3 duogc tong hop thanh cong (1,51 g, hiéu suat
63,3%). Ph 'H-NMR va >*C-NMR ctia benazeprilat tir san
phém tong hop va chuan thuong mai lan dau tién dugc cong
b6, qua so sanh cho thay sur phit hop. Bén canh d6, quy trinh
xac dinh do tinh khiét tap C duoc xdy dyng va tham dinh
theo huéng dan ctia ICH [8] dat cac chi tiéu tinh phu hop hé
thong, do dac hiéu, do lap lai cao (RSD = 0,03%), phuong
trinh tuyén tinh: § = 15817x trong khoang 200 - 400 pg/ml
(R =0,9993). Mt khac, benazeprilat (300 mg) da dugc su
dung dé thiét 1ap chét ddi chiéu, dong vao 50 1o (5 mg/ 1o) va
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duoc danh gia do dong nhit dong lo, 6 dong nhat lién phong
thi nghiém theo hudng dan ISO 17034:2016 [9], gia tri 4n
dinh va d9 khong dam bao do dugc xac dinh theo huéng dan
ISO 13528:2015 [10]. can thiét gop phan danh gid ham
luong tap trong cac ché pham trén thi truong va bd sung vao
danh myc chat chuan dbi chiéu tai Viét Nam.

5. KET LUAN

Tap C cia benazepril da dugc tong hop voi hiéu suét toan
quy trinh dat 63,3% va dat d9 tinh khiét trén 99% tinh theo
ché pham nguyén trang. Tap C dugc thiét 1ap chat dbi chiéu
voi gia tri an dinh dugc xac dinh 14 99,63% va d6 khong dam
bao do 0,05. C6 thé tién hanh d4nh gia do 6n dinh tap C theo
quy dinh, gop phan bd sung vao danh muc chét dbi chiéu
quéc gia va img dung d4nh gia chi tiéu tap lién quan trong
cac ché pham chira benazepril.

L&i cdm on

Nghién ctru ndy cam on Pai hoc Y Duoc Thanh phd Ho Chi
Minh d tai tro kinh phi thyc hién dé tai theo hop dong sb
197/2024/HD-DHYD, ngay 22 thang 8 ndm 2024 va Phu luc
hop dong sb 21/2025/PLHD-DHYD, ngay 22/04/2025.
Ngudn tai trg

Nghién clru nay dugce tai trg kinh phi bdi Pai hoc Y Duoc
Thanh ph6 H5 Chi Minh theo Hop dong s 197/2024/HD-
DHYD, ngay 22 thang 08 ndm 2024 va Phu luc hop dong sb
21/2025/PLHD-DHYD, ngay 22/04/2025.

Xung dot lgi ich

Khéng c6 xung dot loi ich nao lién quan dén nghién ciru nay.
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Pong goép cuia cac tac gia
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Giam sat nghién ciru: Nguyén Thi Ngoc Dung.
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Nhap dit liéu: Nguyén Hoa Giang.
Quan ly dit liéu: Nguyén Hoa Giang.

Phan tich dir liéu: Nguyén Hoa Giang, Nguyén Thi Ngoc
Dung.

Viét ban thao dau tién: Nguyén Hoa Giang.

Gop y ban thao va déng ¥ cho dang bai: Nguyén Hoa Giang,
D& Gia Huy, Nguyén Tuan Anh, Mai Hoai Thu, Nguyén Thi
Ngoc Dung.

Cung cap dit liéu va thong tin nghién ciru

Tac gia lién hé s& cung cap dit lidu néu c6 yéu cau tir Ban
bién tap.

Chap thuan cGia H6i dong Dao dirc

Nghién ctru nay mién trir Hoi dong Pao dirc.
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