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Tong hap tap A va tap B cua quinapril hydrochlorid
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Tom tat

Pat van dé: Quinapril hydrochlorid la hoat chat thudc nhdm chét tic ché men chuyén angiotensin, dudc sit dung phd
bién trong diéu tri cac bénh ly tim mach va than. Dugc dién My 2024 va Dudc dién Anh 2024 quy dinh viéc kiém soat
ham lugng quinapril diketopiperazin (tap A USP) va quinaprilat (tap B USP) trong ca nguyén liéu va thanh pham quinapril
hydrochlorid. Hién nay, ngan hang tap chuén trong nudc chua cé s&n céac tap chuan nay, do dé phai nhap khau ti nuéc
ngoai vdi gia thanh cao. Nghién ctu nay dudc thuc hién véi muc tiéu tdng hop tap A va tap B cla quinapril hydrochlorid
VGi hiéu suat va d tinh khiét cao, tir do thiét 1ap cac chat déi chiéu phuc vu nhu cau kiém nghiém trong nudc.

Muc tiéu: Téng hgp tap A va tap B c6 do tinh khiét cao du diéu kién thiét 1ap chat ddi chiéu.

Doi tugng va phucng phap nghién cuu: Tap A va tap B dugc téng hgp bang phan (ing déng vong néi phan ti va thay
phan lién két ester. San pham sau tinh ché dugc xac dinh cau tric bang cac phuong phap phd nghiém. D6 tinh khiét
dugc xac dinh bang phuong phap HPLC-PDA quy vé 100% dién tich pic.

Két qua: Tap A va tap B dudc téng hdp véi hiéu suat toan qua trinh dat 79% va 76%, véi dd tinh khiét sic ky cua 2 tap
déu trén 99% du diéu kién thiét lap lam chat déi chiéu.

Két luan: Téng hop thanh céng tap A va tap B cé dd tinh khiét cao du diéu kién thiét 1ap chat déi chiéu.

Tu khoéa: tap A cua quinapril; tap B clia quinapril; quinapril diketopiperazin; quinaprilat

Abstract

SYNTHESIS OF RELATED COMPOUNDS A AND B OF
QUINAPRIL HYDROCHLORIDE

Tran Quoc Huy, Le Nguyen Gia Huy, Truong Van Dat, Ngo Thi Thanh Diep

Introduction: Quinapril hydrochloride is an active pharmaceutical ingredient belonging to the angiotensin-
converting enzyme inhibitor class, widely used in the treatment of cardiovascular and renal diseases. The United
States Pharmacopeia 2024 and the British Pharmacopoeia 2024 mandate the control of quinapril diketopiperazine
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(USP Related Compound A) and quinaprilat (USP Related Compound B) levels in both raw materials and finished
products. Currently, Vietnam lacks a domestic impurity reference standard bank for these compounds, necessitating
costly imports. Therefore, this study aimed to synthesize quinapril-related compounds A and B with high yield and purity
to establish in-house reference standards for domestic quality control.

Objective: To synthesize quinapril-related compounds A and B with high purity, meeting the requirements for reference
standard establishment.

Materials and methods: Quinapril-related compounds A and B were synthesized through intramolecular cyclization and
ester hydrolysis reactions. The purified products were structurally characterized using spectroscopic methods. Purity
was determined via HPLC-PDA, with results normalized to 100% peak area.

Results: Compounds A and B were synthesized with overall yields of 79% and 76%, respectively. Chromatographic
purity for both compounds exceeded 99%, meeting the criteria for reference standard establishment.

Conclusion: The successful synthesis of quinapril-related compounds A and B with high purity provides the basis for
their use as reference standards in domestic quality control.

Keywords: quinapril-related compound A; quinapril-related compound B; quinapril diketopiperazine; quinaprilate

1. DAT VAN BE

Cac chét (rc ché men chuyén angiotensin (ACEISs) 1a nhém
thude phd bién trong diéu tri cac bénh Iy tim mach va than,
bao gdm ting huyét ap, hoi chimg mach vanh va suy tim.
Tuy nhién, viéc diéu tri dai han véi ACEISs c6 thé gay ra anh
hudng nghiém trong dén strc khoe bénh nhan néu cac tap
chét, di & ham luong nho, khong dugc kiém soat. Theo
Duoc dién My 2024 (USP 2024) va Duoc dién Anh 2024
(BP 2024), quinapril diketopiperazin (quinapril DKP, tap A
USP) va quinaprilat (tap B USP) 1a hai tap chit lién quan cua
quinapril hydrochlorid can phai kiém soat ham luong trong
ca nguyén liéu va thanh phim vién nén [1,2]. Hién nay, ngan
hang tap chudn trong nudc chwa c¢6 sin cac chuan tap A va
B, dan dén viéc phai nhap khau tir nudc ngoai véi chi phi cao
va quy trinh van chuyén phirc tap. Vi vdy, nghién ciru nay
duoc thyc hién véi muc tiéu tong hop tap A va B cua
quinapril hydrochlorid véi hiéu sudt va do tinh khiét cao,
hudng dén viéc thiét 1ap cac chat di chiéu phuc vu nhu cau

kiém nghiém trong nudc.

2. DOITUGNG VA PHUONG PHAP
NGHIEN CUU

2.1. Dai tugng nghién ciu

Tap A cua quinapril hydrochlorid: Ethyl [3S-[(2R*), 3a,
11ab]]-1,3,4,6,11,11a-hexahydro-3-methyl-1,4-dioxo-a-(2-
phenylethyl)-2 H-pyrazino[ 1,2-bJisoquinoline-2-acetat.

https://doi.org/10.32895/hcjm.p.2025.05.03

Tap B hydrochlorid: Acid  3-
isoquinolinecarboxylic, ~ 2-[2-[(1-carboxy-3-phenylpropyl)
amino]-1-oxopropyl]-1,2,3 4-tetrahydro-[3S-[2[R*(R*)],3R*]].

cia  quinapril

2.1.1. Nguyén liéu, dung méi, héa chét, trang thiét bi
Nguyén liéu

Quinapril hydrochlorid dat tiéu chuin Duoc dién My
(USP 41). Nha san xuat: Zhejiang Huahai Pharmaceutical -
Trung Qudc. S6 16: 5454-21-006. Ham lugng 99,3% tinh
trén ché pham khan.

Dung méi, héa chdt

Acetonitril (ACN), methanol (MeOH), nu6c cat, acid
orthophosphoric (H3PO,), triethanolamin (TEA) dat tiéu
chuan ding cho HPLC. Acid acetic (AcOH), acid formic
(HCOOH), acid hydrochlorid (HCI), aceton (Ace), ammonia
(NH3), n-butanol (n-BuOH), cloroform (Cf), ethanol (EtOH),
ethyl acetat (EtOAc), n-hexan (Hx), hydroperoxid (H>O,),
natri hydroxid (NaOH) dat tiéu chuan phan tich.

Trang thiét bi

Céan phén tich Sartorius ENTRIS124I-1S, may do nhiét do
nong chay Stuart SMP-10, may do phd hdng ngoai (IR)
Shimadzu IRAffinity-1S, hé thong sic ky long Shimadzu va
tir cyc trang bi thiét bi ion hoa phun dién tir, may do phé cong
huéng tir hat nhan (NMR) Bruker Advance II, hé thng sic
ky long hi¢u nang cao (HPLC) Alliance 2695 XE (Water,
USA) trang bj dau do ddy diod quang (PDA). Silica gel 60
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Fas4 20x20 cm (Merck). Cac dung cu thiy tinh dat yéu cau
vé& d6 chinh x4c str dung trong phan tich.

2.2. Phucong phap nghién ctu
2.2.1. Téng hop va tinh ché tap A

Quinapril hydrochlorid (1,0045 g, 2,1 mmol) dugc hoa tan
trong 50 mL hdn hop EtOH - AcOH (99:1). Hon hop dugc
dun hdi Iuu trong 10 gio voi nhiét d6 bép cach thiy duge
kiém soét & 90°C, sau d6 6 giam thé tich con khoang 10 mL.
Trung hoa hdn hop bang dung dich NH; 10%, loc lay tua
trang va rira vi nudc cat lanh. Taa duoc sdy kho ¢ 70°C dén
khi khéi luong khong dbi.

2.2.2. Téng hop va tinh ché tap B

Quinapril hydrochlorid (0,9496 g, 2,0 mmol) dugc hoa tan
trong 10 mL hdn hgp MeOH - H>O (1:1). Thém 6,4 mL dung
dich NaOH 4N vao hdn hop, sau d6 dun hdi luu & 60°C trong
4 gio. pé ngudi va lam lanh t6i 0 - 5°C, sau d6 acid hoa hdn
hop dén pH 3,5 - 4 bang dung dich HCI, thu dugc tia tring.
Tién hanh rira taa lan luot voi nude ct lanh va EtOAc, sau
d6 siy kho ¢ 70°C dén khi khdi lugng khong doi, thu duge
san pham tho. San pham tho dugc két tinh lai trong hon hop

MeOH - HO (4:1) (Hinh 1).
o
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Hinh 1. Phan ting tdng hgp tap A va tap B tif quinapril hydrochlorid
2.2.3. Thir tinh khiét sd bé san phdm sau tinh ché

D0 tinh khiét ctia san pham sau khi tinh ché dugc kiém tra
s0 bo bang nhiét d6 nong chay va sic ky 16p mong (SKLM)
v6i ba hé dung mdi cd nang luc rira giai khac nhau ¢ budc
s6ng 254 nm. Vi tap A, ba hé dung méi gom n-BuOH - NH;
(99:1), Ace - Hx (3:5), va Cf - Hx (7:3). Vi tap B, ba hé
dung mdi gdm n-BuOH - MeOH - NH; (8:3:1), n-BuOH -
MeOH - H,O - NHj (40:15:10:2,5), va MeOH - Ace -
HCOOH (12:17:1).
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2.2.4. Xdc dinh cdu tric san phdm sau tinh ché

Céu trac cla san phém sau tinh ché duoc x4c dinh bé‘mg

cac phuong phap phd nghiém, bao gdm IR, MS, va NMR.

2.2.5. X@y dung va thdm dinh quy trinh xdc dinh
dé tinh khiét béng HPLC-PDA

Do tinh khiét ciia san pham sau tinh ché dugc xac dinh
theo phuong phéap chudn hoa dién tich pic bang HPLC-PDA,
duoc thdm dinh theo hudng dan cua ICH [3].

biéu kién sic ky: ¢t Phenomenex C18 (250 x 4,6 mm;
5 um), toc do dong 1,0 mL/phut, thé tich tiém mau 10 pL,
nhiét d cot 30 °C, bude song phat hién 210 nm. Véi tap A,
hé pha dong bao gdbm ACN (dung méi 1) va dung dich TEA
0,01% diéu chinh dén pH 3,5 bang H;PO4 (dung méi 2). Vi
tap B, hé pha dong bao gdbm ACN (dung méi 1) va dung dich
H3PO4 0,1% (dung moi 2) (chuong trinh gradient trinh bay
o0 Bang 1).
Bang 1. Chudng trinh riia giai gradient xac dinh do tinh khiét tap
AvatapB

Tap A Tap B
Thai Dung Dung Thai Dung Dung
gian mai | mai ll gian mai | mai ll
(phat) (%) (%) (phut) (%) (%)
0 30 70 0 10 90
5 65 35 10 35 65
15 65 35 15 35 65
20 30 70 25 70 30

3. KET QUA

3.1. Tonghdp vatinhchétap A

T quinapril hydrochlorid (1,0045 g, 2,1 mmol), sau phan
(g va rira voi nude cat lanh thu dugc 0,6982 g (1,66 mmol)
chit ran mau trang. Hiéu suét toan qua trinh dat 79%.

3.2. Téong hop va tinh ché tap B

T quinapril hydrochlorid (0,9496 g, 2,0 mmol), sau
phan tng thu dugc 0,7612 g san pham tho. Két tinh lai
san pham tho trong hén hop MeOH - H,O (4:1) thu duoc
0,6239 g (1,52 mmol) tinh thé mau tring. Hiéu suit toan
qua trinh dat 76%.
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3.3. Thii tinh khiét s6 bd san pham sau tinh ché
San pham sau tinh ché A va B c6 khoang nhiét do néng
chay 1an lugt 1a 122 - 123 °C va 168 - 169 °C, phit hop véi
khoang néng chay cua quinapril DKP va quinaprilat theo tai
liéu tham khéo [4-7]. Ngoai ra, sic ky 46 SKLM cua san
pham tinh ché cho mét vét duy nhit trén 3 hé dung méi co

d6 phan cuc va nang lyc rira gidi khac nhau.

3.4. Xac dinh cau tric san pham sau tinh ché
3.4.1.Tap A

Ph6 ATR-FTIR (Vmas, cm'): 2954 (-NH-, lactam), 1728
(C=0, ester), 1659 (C=0, lactam).

Phé HRMS-ESI(+) (m/z) ghi nhan [M+H]" = 421,2110
(sai s& khéi Am = 2,38 ppm so v6i [M+H]" Iy thuyét =
420,2032).

'H-NMR (DMSO-d6, 600 MHz): 1,19 (3H, t, ] =7,2 Hz,
CH;23), 1,43 (3H, d, J = 7,2 Hz, CH324), 2,26 (2H, m,
CH:14),2,62 (1H, m, H15), 2,76 (1H, m, H15), 2,86 (1H, m,
H11),3,12 (1H, dd, J=4,2 Hz va 16,2 Hz, H11), 4,00 - 4,14
(5H, m, H3, H6, H13, va H,22), 4,16 (1H, dd, ] =4,2 Hz va
12,6 Hz, H11a), 5,22 (1H, d, J = 16,8 Hz, H6), 7,18 - 7,28
(9H, m, H-Ar) ppm.

13C-NMR (DMSO-d6, 150 MHz): 14,0 (C23), 20,2
(C24),29.,6 (C14),31,7(C15),32,6 (C11),43,0 (C6), 55,0
(Clla), 57,9 (C3), 59,2 (C13), 60,5 (C22), 1258, 126,3,
126,5, 126,6, 128,0, 128,3, 129,1 (9C nhan thom), 132,1
va 132,2 (C6a va C10a), 141,3 (C12), 164,2 (C1), 164,7
(C4), 169,5 (C16) ppm.

3.4.2. TapB

Phé ATR-FTIR (Vmax, cm™): 3622 (-OH, ciia COOH),
3452 (-NH-), 1705 (C=0, ctia COOH).

Phé HRMS-ESI(+) (m/z) ghi nhan [M+H]" = 411,1911
(sai s khdi Am 049 ppm so voi [M+H]*
Iy thuyét = 410,1833).

Ph6é 'H-NMR (CD;OD, 600 MHz) cho thdy ¢ ving
1,61 - 5,30 ppm, mot s tin hiéu proton ton tai theo cap tin
hiéu d6i véi ti 16 s6 tich phan 3:1 tuong tng hai cau dang
s-trans va s-cis cua quinaprilat trong dung mdi pha mau.
Hién tuong nay ciing duoc ghi nhan trong phd 'H cia
nguyén liéu quinapril hydrochlorid [8].

https://doi.org/10.32895/hcjm.p.2025.05.03

Tuong tw phd 'H-NMR, phd 3C ghi nhan 42 tin hiéu,
nhiéu hon so vé&i 23 carbon theo 1y thuyét. Vi vy, nhom
nghién ciru tién hanh do phd 'H-"H COSY, HSQC va HMBC
dé bién giai tat ca tin hiéu lién quan dén c4u tric quinaprilat.
Két qua dugc ghi nhan ¢ Bang 2.

Bang 2. Bo dgi hoa hoc cua tiing carbon va hydro trong san
pham sau tinh ché B

Vi tri H/C S+ (ppm) &c (ppm)

5,30 (dd, J = 6,6; 4,2 Hz),
2 56,1; 54,0
4,92 (dd, J = 6,0; 3,0 Hz) 3:1

3,45 (dd, J = 16,2; 3,0 Hz),

3 3,30 (dd, J =15,6; 4,2 Hz) 1:3; 31,8: 31,5
319 - 3,26 (td, J = 16,2; 6,0 Hz)
4,60 (d, J = 17,4 Hz),
6 4,70 (d, J =15 Hz), 45,2; 46,3
478 - 4,82 (m)

4,66 (q, J = 6,6 Hz),
15 56,2; 55,4
4,48 (q, J = 6,6 Hz) 3:1

1,67 (d, J = 6,6 Hz),
27 16,8; 15,9
1,61(d, J = 6,6 Hz) 3:1

3,62 (t, J =6 Hz),
17 63,1, 63,0
349 (t, J=6Hz)1:3

18 2,15-2,24 (m) 34,1, 34,2
19 2,76 - 2,85 (m) 32,3;32,4
7-10 717 - 7,25 (m); 127,2 - 129,5
21-25 7,26 -7,30 (m) 129,5 - 129,6

4 - 133,8; 133,3
5 - 133,0; 132,8
20 - 142,2;142,1
1 - 171,3; 170,1
13 - 173,6; 173,0
28 - 173;172,3

Tt cac dir liéu phé nghiém thu dugc, hai san phém sau
tinh ché dugc xac dinh 1a quinapril DKP (tap A) va
quinaprilat (tap B), twong ung véi cong thuc phan ti
CasHasN204 va Co3HaeN2Os. Cong thire cau tao duoc thé hién
trong Hinh 2.
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Hinh 2. Cong thiic ciu tao clia quinapril DKP (trén) va
quinaprilat (dugi)

3.5. Xay dungva tham dinh quy trinh xac dinh do
tinh khiét bang HPLC-PDA

3.5.1. Tinh pha hdp hé théng

Tinh phu hop hé thong dwoc khao sat bang cach tién hanh
sac ky 6 1an dung dich mau thtr ¢6 nong do 200 pg/mL (tap
A) va 250 ug/mL (tap B). Két qua khao sat dugc ghi nhan &
Bang 3.

Bang 3. Két qua khao sat tinh phi hdp hé thong (n=6)

Théng s6 [tr (phlt)| S (UV.s) [ As N

Trung binh| 9,04 |5715967| 0,94 |62873
Quinapril DKP

RSD(%) | 018 | 027 | 0,87 | 1M

Trung binh [ 13,232 19044532 1,08 | 10197
Quinaprilat

RSD(%) | 017 | 0,21 | 0,75 | 1,08

Gia tri RSD cua thoi gian luu (tr), dién tich pic (S), hé sb
kéo dudi (As) va s6 dia Iy thuyét biéu kién (N) déu nho hon
2%, hé sb kéo dudi ciia pic tap ndm trong khoang 0,8 - 1,5.
Nhu véy, quy trinh x4c dinh do tinh khiét ctia tap A va B déu
dat tinh phut hop hé thdng.

3.5.2. Tinh ddc hiéu

Két qua khao st tinh dic hiéu (Hinh 3) cho thiy séc ky db
mau tring khong xuét hién pic ¢6 thoi gian luu tuong duong
v6i thoi gian luu ciia pic tap trong sic ky d6 mau thir. Sac ky
dd cac mau phan hiy c6 xuat hién céc pic phan hity, cac pic
ndy tach hoan toan véi pic tap. Pic tap trong sic ky db cua
cac mau phan huy déu tinh khiét theo phd UV-Vis. Nhu vay,
quy trinh xac dinh d6 tinh khiét dat yéu cau vé do dic hiéu.
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Hinh 3. Sac ky do khao sat d6 dic hiéu cuia tap A va tap B
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3.5.3. Tinh tuyén tinh va mién gid tri

Tinh tuyén tinh cta tap A va tap B dugc khao sat lan lugt
trong khoang ndng do 50-200 va 150-600 pg/mL. Phuong
trinh hdi quy tuyén tinh ciia ndng do theo dién tich pic cua
timg tap 1an luot 1a y = 33373x + 121173 (tap A, R*=0,9996)
vay =40345x (tap B, R*=0,9996).

3.5.4. bé Idp lgi va chinh xdc trung gian

Chuan bi 6 dung dich mau thir tap A (200 pug/mL) va tap
B (250 pg/mL). Tién hanh sic ky 1an luot timg mau ther dé
xac dinh @9 lap lai. Voi do chinh xac trung gian, thyc hién
trong 2 ngay khac nhau trén 2 hé thong HPLC khac nhau boi
2 kiém nghiém vién khac nhau. Quy trinh dat d¢ 1ap lai va
chinh x4c trung gian voi két qua dugc ghi nhan ¢ Bang 4.

Bang 4. Két qua khao sat do I3p lai va chinh xac trung gian

Do tinh khiét | PO I3p lai (DS chinh xac trung gian
séc ky (h=6) (h=12)
Trung binh 100 100
Tap A
RSD (%) 0 0
Trung binh 99,13 99,04
Tap B
RSD (%) 0,22 0,26

4. BAN LUAN

4.1. Téng hgp va xac dinh cau tric tap A
Szardenings va cong su di tong hop thanh cong cic dan
xuat DKP tir c4c amino acid sir dung hdn hop EtOH - toluen
trong mdi truong acid (CH;COOH 1%) [9]. Pdong thoi, tap
A dugc ghi nhén 14 san phdm phéan huy ctia quinapril trong
HC1 & 80 °C [10]. Vi vy, nhém nghién ctru da tong hop tap
A tir quinapril trong hdn hop EtOH - AcOH (99:1) & nhiét do

pKa=2,02
I

pKa=4,00

cao. Ban chat phan tmg 1 qua trinh dong vong ndi phan tir,
bao gdm 3 giai doan: (1) chuyén proton va thay ddi cau dang
trans-cis; (2) hinh thanh trung gian tor dién; (3) khir nudc
hinh thanh DKP (Hinh 4) [11,12].

Do chua c6 dir liéu ph6 NMR chuén cta tap A, nhom
nghién ctru da do phd 1D va 2D-NMR dé bién giai ciu tric
san pham sau tinh ché. Phd >*C-NMR ghi nhan 23 tin hi¢u
carbon, tuong tmg v&i 21 carbon bat dbi xing va 2 cip
carbon ddi xtmg (C17 va C21, C18 va C20). Bdng thoi, phd
HSQC ghi nhan hién tugng mét tin hi€u carbon tuong tac
véi hai tin hiéu proton, bao g6m C15 (8¢ 31,7, CHy), Cl11
(8¢ 32,6, CHy), C6 (8¢ 43,0, CHo).

HO.
o

(o]
o 7
x A &
N
o P N o
H Chuyén vi proton

1. Chuyén déi
chu d1ng |nns ~cis
2. Cong a

-H,0 7@

HO OH

napril DKP Trung gian tt di¢n

Hinh 4. Cac giai doan cta phan tng déng vong ndi phan tu
quinapril khipH< 4

4.2. Tong hgp va xac dinh cau truc tap B

Tap B dugc tong hop tir quinapril hydrochlorid bang
phan @ng thiy phan lién két ester trong méi truong
kiém. Theo thuc nghiém, khoang pH 3,5 - 4 dugc xac
dinh 1a pH t6i uu dé két tua san pham tong hop. Két
qua nay duoc giai thich do quinaprilat c6 ciu trac
tuong tu voi mot dipeptid, ton tai & dang ion ludng cuc
& pH ding dién va két tia (Hinh 5) [13].

pKa=726
I

HOOC H Hooo H ooc H Ooc H

pH <2,02 pH=2,02 - 4,00

Hinh 5. Su chuyén dang ion-phan tif ctia quinaprilat theo pH

Két qua phd "H-NMR ghi nhén hién twong mét sb tin
hi¢u proton tdn tai & dang cép tin hi¢u doi theo ti 1¢ sb
tich phan 3:1, nhu H27 véi hai tin hiéu doublet ¢ 1,61

https://doi.org/10.32895/hcjm.p.2025.05.03

pH=4,00-7,26 pH > 7,26

va 1,67 ppm. Su phan tin hiéu nay ciling dugc ghi nhén
trong phd chuan cta quinapril hydrochlorid [8,14] va
nhiéu ACEI khéac, bao gém captopril [8], enalapril
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maleat [8], lisinopril [8,15], perindopril [16]. Hién
tugng xuit hién do cin bang dong giira hai cdu dang
s-cis va s-trans cua quinapril (Hinh 6). Qua trinh nay
xay ra chdm so véi thang do thoi gian cia NMR & nhiét
d6 phong do rao can nang lugng dugc tao ra boi lién

O  COOH

H ©
©\/\<N%
HO—\ H
0

s-trans

két amid -NR-CO-[14,17,18]. Pong thoi, khi ddi chiéu
v6i phd "H-NMR cuia quinapril hydrochlorid, phd cta
san phdm tong hop khong ghi nhan sy ton tai cia tin
hi¢u H30 va H31 cua nhom ethyl, xac nhan phan tng thuy
phan ester xay ra hoan toan.

N
S
N m’
\ HOOC™®

0]

s-Cis

Hinh 6. Su chuyén dang s-trans va s-cis cuia quinaprilat trong dung dich [14]

5. KET LUAN

Tap A va B (theo USP 2024) cta quinapril hydroclorid da
duoc tong hop va tinh ché thanh cong véi hidu suét toan qua
trinh trén 75% va do tinh khiét trén 99%, ¢6 thé thiét 1ap lam
chat di chiéu trong kiém nghiém chi tiéu tap chat lién quan

cuta quinapril hydrochlorid.
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