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Tong hop va tiéu chuan héa tap chat lién quan aceclofenac ethyl ester
va aceclofenac benzyl ester ctia dwoc chat aceclofenac

Trié¢u Qudc Vwong, Nguyén Trén Ngoc Vi, Nguyén Hiru Lac Thiiy, Trwong Ngoc Tuyén*
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Ngay nhan bai 21/6/2023; ngay chuyén phan bién 23/6/2023; ngay nhan phan bién 17/7/2023; ngay chip nhan dang 19/7/2023

Tom tit:

Aceclofenac 1a thudc khang viém, giam dau khong steroid (NSAID). Nghién ctru t6ng hop aceclofenac ethyl ester
(tap E) va aceclofenac benzyl ester (tap F) cia dugc chit aceclofenac & quy mo phong thi nghlem, xay dung quy
trinh xac dinh do tlnh Kkhiét bang k¥ thuit sac ky 16ng hiéu niang cao, hwong dén viée thiét lap chét ddi chiéu tap E va
tap F. Quy trinh tong hop tap E va tap F bang phan ing ester héa aceclofenac va diclofenac sodium trong dimethyl
formamide (DMF) dwgc t6i wu héa véi hi¢u suit twong vng 13 96 va 66%. Quy trinh dinh lrgng dwoc thim dinh theo
huéng din cia Hoi nghi Quoc té vé Hai hoa hoéa cac Thi tuc dang ky Duge pham str dung cho ngu’m (ICH) Quy
trinh xac dinh d¢ tinh khiét tap E va tap F dat tinh  phu hop hé thong, v6oi RSD % cua cac thong so sac ky déu nhé
hon 2,0% va h¢ s6 bat doi ciia pic tap E va tap F nim trong khoang 0,8-1,5. V& tinh tuyén tinh, gia tri R doi véi ca
hai tap déu trong khoang 0,9995-1,0000. P§ chinh xac ciia tap E va tap F ¢6 RSD % twong tng 13 0,04 va 0,001%. Ty
1¢ phuc hdi dat quy dinh 98,0-102,0%. Nghién ctru xay dung cac chi tiéu danh gia tap E va tap F tong hop. Két qua
tap E va F du diéu kién dé thiét 1ap chit ddi chiéu véi dd tinh khiét sic ky dwoge xac dinh 1an lrgt 13 99,94 va 99,90%
tinh trén ché phim nguyén trang.

Tir khéa: aceclofenac, aceclofenac benzyl ester, aceclofenac ethyl ester, sic ky 16ng hiéu ning cao.
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Abstract:

Aceclofenac is a non-steroidal anti-inflammatory drug (NSAID). This study aimed to synthesise aceclofenac ethyl
ester (E impurity) and aceclofenac benzyl ester (F impurity) of the drug aceclofenac at a laboratory scale and
establish impurity criteria using high-performance liquid chromatography (HPLC) to create reference substances
for E and F impurities. They were synthesised through the esterification of aceclofenac and diclofenac sodium in
dimethyl formamide (DMF), optimised with yields of 96 and 66%, respectively. The HPLC method was validated
in accordance with the International Council for Harmonisation of Technical Requirements for Pharmaceuticals
for Human Use (ICH) guidelines. The process of determining the purity of impurities E and F was found to be
system-suitable, with RSD % of all chromatographic parameters being less than 2.0% and the asymmetry factors
of E and F impurities in the range of 0.8-1.5. In terms of linearity, the R values for both impurities were in the range
of 0.9995-1.0000. The intermediate precision relative standard deviation (RSD) values for E and F impurities were
0.04 and 0.001%, respectively. The recovery rate met the requirements of 98.0-102.0%. The research has developed
criteria for evaluating synthetic E and F impurities. The synthesised products met the requirements for established
as reference substances, with chromatographic purity determined to be 99.94 and 99.90%, respectively, in their
purity forms.
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1. Dt van de

Kiém soat chat luong ciing nhu d an toan cia thube 1a van dé
duoc quan tim trong sir dung thude. Aceclofenac ethyl ester (tap E) va
aceclofenac benzyl ester (tap F) 1a tap chat lién quan ciia aceclofenac,
c6 ngudn goc tir qud trinh tong hop aceclofenac. Theo Hé théng Hai
hoa toan cau vé phan loai va ghi nhin héa chat (GHS), tap E duoc ghi
nhin GHS06 va c6 nhiing doc tinh sau: doc néu nudt phai, gay kich
{mg miét nghiém trong va rit doc cho dong vat thiy sinh véi tac dung
lau dai [1, 2], tap F duoc ghi nhan GHS07 va c6 nhiing doc tinh sau:
doc néu nudt phai hay nghi ngd anh huong kha nang sinh san hodc
v6 sinh va gy kich tmg mit [1, 3]. Do d6, trong chuyén ludn cua
aceclofenac ciia Dugc dién chau Au 9 (EP 9), ciing nhu Dugc dién
Anh 2019 (BP 2019) déu quy dinh vé tap chét lién quan bt budc phai
duoc kiém soat bao gom tap E va tap F va quy dinh 2 tap nay trong
nguyén li¢u phai <0,2% [4, 5].

Hién nay, tap chuén E va F dugc thuong mai hoa vai gia kha cao,
nhu ¢ Biosynth tap E c6 gia 427,68 USD/100 mg va tap F co6 gia 520
USD/100 mg véi d¢ tinh khiét t6i thiéu 95% [6], gay kho khin cho
cong tac kiém nghiém nhing tap chat nay. Cho dén nay, & Viét Nam,
chi méi c6 1 cong trinh nghién ciru tong hop tap A cta diclofenac
(ciing chinh 14 tap T cta aceclofenac), con cac tap khac (tir tap A dén
H) thi chua nghién ctru [7].

V6i nhu cu thuc té trén, nghién ctru dugc thyc hién voi muc tiéu
tong hop tap chat lién quan E va F cua aceclofenac ¢ quy md phong
thi nghiém, ddng thoi tién hanh xay dung quy trinh xac dinh d¢ tinh
khiét cta tap E va tap F bang ky thut sac ky long hiéu nang cao nhim
hudng dén viée thiét lap chat d01 chiéu tap E va tap F gop phan bd sung
vao ngan hang chit chuan qudc gia phuc vu cho cdng tac kiém nghiém.

2. Nguyén liéu va thiét bi
2.1. Nguyén ligu

Aceclofenac cia Cong ty Aarti Drugs, s6 16: ACF/19020004, ham
luong: 99,83%, han dung 1/2024.

Diclofenac sodium cia Céng ty Henan Dongtai Pharm, sb 16:
301190404-5, ham lugng: 100,3%, han dung 4/2023.

Hoa chét va dung méi: N, N-dimethylformamide (DMF) (Fisher,
buc), diethyl sulfate (Acros, Bi), potassium carbonate (Merck, Puc),
benzyl 2-bromoacetate (AKSci, My), diethyl ether, sodium sulfate
va ethyl acetate (Xilong, Trung Qudc), acetone, dichloromethane,
chloroform va methanol (Chemsol, Viét Nam) dat tiéu chuén phan
tich. Cac hoa chat dugc sir dung ngay ma khong can tinh ché thém.
Acetonitrile dat tiéu chuan ding sic ky long (Fisher, Pirc). Ban mong
silica gel F,, (Merck, Dic).

2.2. Thiét bi

Hé thong sic ky long hiéu ning cao Waters Alliance 2695,
dau do PDA. May quang phé Shimadzu IR Affinity-1S. M4y LC-
MS Agilent 1200 nguon ESI. May cong huong tir hat nhan Bruker
Advance 1I. May quét nhiét vi sai DSC TA Instrument Q10 dung
phin mém Universal V4.7A TA Instruments. May quang pho UV-Vis
Shimadzu UV-2550. May c6 quay chan khong Buchi R210S. Tu siy
chan khong Jeiotech OV-12 va mot s6 thiét bi, dung cu thong thuong
trong phong thi nghiém.
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3. Doi tiony va phueng phap nghién ciu

3.1. Péi twong

Aceclofenac ethyl ester (tap E) va aceclofenac benzyl ester (tap
F cua aceclofenac).

3.2. Phwong phap nghién ciru

T ong hop tap E va tap F: Tap E va tap F ¢6 thé dugc tong hop
bang phan ung ester héa aceclofenac va diclofenac sodium trong
DMF [8] nhu so do 1 va 2.
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So db 1. Phan (ng ester héa aceclofenac tao aceclofenac ethyl
ester.
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So’ db 2. Phan trng ester héa diclofenac sodium tao aceclofenac
benzyl ester.

Quy trinh téng hop tap E: cho aceclofenac (0,5 g; 1,41 mmol), 8
ml DME, potassium carbonate (0,22 g; 1,58 mmol) va diethyl sulfate
(0,28 ml; 2,12 mmol) vao binh cau, khudy déu hdn hop & nhiét do
phong. Kiém tra phan tng bing sic ky 16p mong v6i h¢ dung moi
khai trién n-hexane-ethyl acetate (8:2), phat hién bang dén UV 254
nm. Thoi gian phan (g 60 phut. Hon hop sau phan tng dugc 1im
lanh, loc dudi ap sudt giam. Thém nudc tir tir va khudy nhe cho dén
khi hdn hop két tinh. D& yén hdn hop dén khi két tua hoan toan, loc
dudi 4p suat giam. Rira két tua bang nude cit, thu duoc tap E du kién.
Séy dén khoi luong khong doi.

Quy trinh tong hop tap F: Cho diclofenac sodium (0,50 g; 1,57
mmol), 6 ml DMF va benzyl 2-bromoacetate (0,28 ml; 1,70 mmol) vao
binh céu, khqu déu hon hop ¢ nhiét do 50°C. Kiém tra phan tng bé’lng
sdc ky 16p mong voi hé dung moi khai trién n-hexane-dichloromethane-
acetone (8:1:1), phat hién bang dén UV 254 nm. Thoi gian phan tmg
180 phut. Hon hop sau phan tmg duoc dé nguéi dén nhiét o phong,
thém vao hon hop 40 ml diethyl ether, khudy déu. Gan lay dich ether,
lic dich ether voi nude (3 lan x 20 ml). Lam khan dich ether bing
sodium sulfate. Co quay loai ether, thém 30 ml methanol, co dén khi
dich con mét nira. Lam lanh dich ¢6 quay, dé yén dén khi san pham két
tinh hoan toan. Loc dudi 4p sut giam, rira san phdm bang methanol
lanh. Thu dugc tap F du kién. Say dén khi lwong khong doi.

Tinh ché san pham tong hop: San phim tong hop duoc tinh ché
bing phuong phép thay doi dung moi.

Thu tinh khiét san pham tinh ché: San phérp tinh ché duoc thir tinh
khiét bang phuong phap nhiét vi sai (DSC) va sac ky 16p mong, str dung
ban mong silica gel F,., v6i 3 hé dung moi ¢6 do phan cuc khic nhau.

Tap E: n-hexane-dichloromethane-acetic acid (6:4:0,2), n-hexane-
ethyl acetate (8:2), petroleum ether-ethyl acetate (4:1).
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Tap F: n-hexane-diethyl ether (9:1), n-hexane-dichloromethane-
acetone (8:1:1), n-hexane-chloroform-acetic acid (4:6:0,15).

Xdc dinh cdu triic: San phém tinh ché duoc xac dinh céu trac
bang cac phuong phap phd nghiém UV, IR, MS va NMR.

Xc dinh dé tinh khiét: Tap E va tap F dugc xac dinh d¢ tinh
khiét bang phuong phap HPLC quy vé 100% dién tich pic.

Piéu kién sdc ky: cot Eurospher II C18 (250x4,6 mm, 5 pm),
dung mdi hoa tan va pha dong 1a hdn hop acetonitrile-nudc, nhiét
d6 cot 40°C, toc do dong 1,0 ml/phut va thé tich tiém mau 10 pl
[4,9,10].

4. Két qua va ban luan
4.1. Téng hop va tinh ché aceclofenac ethyl ester

Phan (g tong hop tap E 1a phan (g ester hoa aceclofenac voi
diethyl sulfate trong DMF. Nghién ctru di khao st cac yéu t anh
huong dén hidu suat phan img nhu ty 1é mol giira aceclofenac va
diethyl sulfate (tir ty 18 1:1 dén 1:2); nhiét do (tir 30 dén 50°C) va
thoi gian phan g (tir 30-180 phit). Cac yéu t6 nay déu anh huong
dén hiéu suat san phdm phan g, san pham phu va do tinh khiét
san pham. Vi ty 1 1:1 phan (g xay ra cham va khong hoan toan,
khi tang dén ty 18 1:1,5 thi cho hiéu sut cao nhat (quan sat ddm do
cua vét dugce cho 1a san pham trén ban sic ky 16p mong) tiép tuc
tang ty 18 thi bat dau xudt hién cac vét khac ngoai vét san phim,
cang tang ty 1¢ thi cac vét khac cang nhiéu trong khi vét dugc cho
14 san pham khong dam thém va viéc tinh ché kho khin do khong
loai duoc hét cac vét khac. Do vy, chon ty 1€ mol 1a 1:1,5. Tiép tuc
khao sat yéu td nhiét do, & 30°C trén ban sic ky 16p mong chi cho
mot vét 1 san pham, néu tiép tuc ting nhiét do 1én dén 40, 50°C thi
xuat hién thém cac vét khac, nén chon 30°C cho phan tng. Tiép tuc
khao sat thoi gian phan 1'mg, & thoi diém 30 phut phén ung da xay
ra nhung vét nguyen liéu van con, tlep tuc tang dén 60 phut phan
(g khong con vét nguyén lidu trén sic ky lop méng, néu tiép tuc
thyc hién phan ng thi cac vét tap bét dau xuét hién, do d6 chon 60
phut lam diéu kién phan tmg. Cac tap thuong xuét hién co thé alkyl
héa nhom amin (vét nay ¢6 Rf cao hon vét san pham khi tang ty 18
mol, nhiét d9 va thoi gian phan ing) va tap thiy phan nguyén li¢u
dau (vét c6 Rf thap hon vét san pham va nguyén lidu khi tang nhiét
d6 va thoi gian phan ing kéo dai). Nghién ctru chi tap trung vao cai
thién hiéu suat nén khong xac dinh chu truc ctia cac vét khac. Diéu
kién tdi wu cho phan tmg tong hop tap E 1a ty 1¢ mol aceclofenac:
diethyl sulfate 1a 1:1,5; nhiét d§ phan g 1a 30°C va thoi gian phan
(g 1a 60 phiit v6i higu sut 96%.

4.2. Tong hop va tinh ché aceclofenac benzyl ester

Tuong ty nhu phan g tong hop tap E, dy 1a phan tng ester
hoa nén ty 1€ mol, nhiét d va thoi glan phan ing cling anh huorng
dén hiéu suat va do tinh khiét san pham, do d6 khao sat cic yéu
t6 anh huong nhu ty 1¢ mol giita diclofenac sodium va benzyl
2-bromoacetate (ty 1¢ 1:1 dén 1:2,6); nhiét do phan ung (30-70°C)
va thoi gian (tir 60-210 phut). Dya vao dam d¢ cua vét duoc cho
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14 san pham ciing nhu sy xuét hién cac vét khac trén ban sic ky
16p mong dé xac dinh didu kién tdi wu cho phan tmg va tinh ché.
Diéu kién thich hop cho phan img tong hop tap F 1a ty 1¢ mol giira
diclofenac sodium va benzyl 2-bromoacetate 1a 1:2,2; ¢ nhiét do
50°C voi thoi gian 180 phit ¢6 hiéu suét 1a 66%.

4.3. Thir tinh khiét aceclofenac ethyl ester va aceclofenac
benzyl ester tinh ché

Hoa tan tap E va tap F tinh ché trong methanol, trién khai sic
ky 16p mong voi 3 hé dung moi khac nhau. Tap E va tap F tinh
ché chi cho mot vét duy nhat trén ban mong. Thr tinh khiét bang
phuong phap DSC, nhiét d6 nong chay cua tap E la 71,6°C, d0 tinh
khiét 99,7% va tap F 1a 64,1°C v6i d9 tinh khiét 99,8% (hinh 1, 2).

Tén tailiéu: C:...\Tap E Aceclofenac

Tén méu: Tap E Aceclofenac Nguei van hanh LQH

C& mau: 3.0000 mg
Phuong phap do: Ramp

_

DsC
Ngay do mau: 18/06/2020 13:17
Thiét bi: DSC Q20 V24.9 Build 121

[}

69.50°C 78.99C

Dong nhiét (W/g)

B tinh khiée 88 7mol%
Nme« ﬁonung chay: 71 EG :iuc dinh)
st do: -
1.5+ Ea ntha\py 7735kamu\(hsu chinh)
Hiéu chinh; 20.00%
Khdi lugng phan . 382 2gimal
& 44

D6 dde tai €ifm bt ddu chuyén bién: -1.800mW°C
D8 lach chugn cua cac phén du 0.14°C

2 40 60 80 100
ExoUp Nhigt @6 (°C) Universal V4.7A TA Instruments
Hinh 1. Két qua xac dinh nhiét nong chay bang DSC cua aceclofenac
ethyl ester.

Tén tailiéu: C:.. \Tap F Aceclofenac
Nguoi van hanh: LQH

Ngay do méu: 18/06/2020 13:36
Thiét bj: DSC Q20 v24.9 Build 121

Tén mau: Tap F Aceclofenac
Cé mau: 3.0000 mg
Phuong phap do: Ramp

DscC

0.0

6258°C 700

Dang nhiét (W/g)

Dotinh kniét 99.8mol%
Nhigt 86 néng chay: 84.12°C (xéc dinh)

Su syt giam nhigt d6:-0.42°C.

Bidn thién enthalpy: 18.89kJ/mel (hiéu chinh)

Hiéu chinh: 10.62%

Khéi lugng phan ty: 444.3g/mol

-2.0- Hing sb pin: 1.144

D6 déc tai dibm bat ddu chuyén bidn: -1 800mNFC
D6 lach chudn ciia cac phdn du: 0.10°C

-25 T T T T T T
40 50 60 70 80 90 1

Nhiét da (“C) Universal Va 7A TA Instruments

Exo Up

Hinh 2. Két qua xac dinh nhiét nong chay biang DSC cua aceclofenac
benzyl ester.

4.4. Xdc dinh ciu triic aceclofenac ethyl ester

Ph6 UV-Vis tap E (pha trong acetonitrile, nong d6 10 ppm) cho
budc song hap thu cyuc dai tai 276+2 nm (hinh 3).
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Hinh 3. Phé UV-Vis clia aceclofenac ethyl ester.

Pho IR tap E ¢ mot s6 dinh dic trung: 3371,6 (N-H), 1737,9
(C=0 ester), 1506,4; 1452,4 (C=C nhan thom), 1298,1 (C-O acid),
1205,5; 1062,8 (C-O ester), 750,3 (C-Cl) (hinh 4).
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Hinh 4. Phé IR cha aceclofenac ethyl ester.

Phé khdi (ESI, m/z) [M + H]" tinh toan 382,0613; [M + H] tim
thay 382,0639 (hinh 5).

MSMS: Tién chét miz —F+ Dinh chudn 382.06(2137644)
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Hinh 5. Phé MS ciia aceclofenac ethyl ester.

Phé 'H NMR (500 MHz, CDC,, § ppm): 7,33 (d, 2H, J=8,0 Hz,
H, H,); 7,26 (dd, 1H, J=I Hz; 75Hz H,); 7,13 (td, 1H, J=1,5 Hz;
75z, H,); 6,98 (t, 1H, /=8 Hz, H,); 6.97 (td, 1H, J=1 Hz; 7,25 Hz,
H,); 6,70 (s, 1H, -NH-); 6,55 (d, 1H, J=8 Hz, H.); 4,66 (s, 2H, H,);
4,19 (q, 2H, J=7,5 Hz, H,); 3,93 (s, 2H, H,); 1,21 (t, 3H, J=7,0 Hz,
H.,) (hinh 6).
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Hinh 6. Phé 'H NMR ctia aceclofenac ethyl ester.

Phd *C NMR (125 MHz, CDCL,, 6 ppm): 171,4; 167,5; 142,8;

137,9; 130,99; 129,6; 128.,9; 128,2; 124,1; 124,0; 122,2; 118,5; 61.5;
61,3; 38,1; 13,99 (hinh 7).
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Hinh 7. Ph6 *C NMR cua aceclofenac ethyl ester.
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Céc két qua phd nghiém nhu MS tang 56 khi phit hgp voi phan
thém vao, 'H NMR xuét hién thém 2 dinh ciia nhém ethyl (- CH,
(H,,) 64,19 ppm c6 dinh bon va - -CH, (H,p) ¢ 1,21 ppm c6 dinh ba)
va H cua nhom acid trong aceclofenac khong con trén pho nay. *C
NMR xuét hién thém 2 dinh ctia nhém ethyl & 13,99 va 61,5 ppm,
dong thoi déi chibu véi nghién ctru tuong tw trude day cho thiy,
san pham phi hop véi cdu tric ciia ethyl [[[2-[(2,6-diclorophenyl)
aminoJphenyl]acetyl]oxyJacetate (tap E cua aceclofenac) [7].
Chimg t san pham chinh Ia tap E ctia aceclofenac (hinh 8).
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. . Phé 'H NMR (500 MHz, CDCL,, 8 ppm): 7,52 (d 2H, J=8
o S~ O M~ Hz, H,, H,)); 7,30-7,39 (m, 5H; H,,, H,,, H, , H,,, H,); 7,23 (d,
Bm 2 1H,J=7,5 Hz, H,); 7,22 (t, 1H, J=8 Hz, H,); 7,09 (t, 1H, J-8 Hz,
o 6 11 o H,,); 6,92 (s, 1H, -NH-); 6,85 (t, 1H, J=7,5 Hz, H,); 6,27 (d, 1H,
2 J=1,5Hz; H,); 5,17 (s, 2H, H,); 4,81 (5, 2H, H,); 3,91 (s, 2H, H,)

BN (hinh 12).

Hinh 8. Cong thirc ciu tao cha aceclofenac ethyl ester.

4.5. Xdc dinh ciu triic aceclofenac benzyl ester

TAPF-DMSO-1H

Phd UV-Vis tap F (pha trong acetonitrile, ndng do 10 ppm) cho
budc song hap thu cyc dai tai 276+2 nm (hinh 9).
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Hinh 9. Phé UV-Vis ctia aceclofenac benzyl ester.

Phéd IR tap F c6 mot s dinh dac trung: 3361,9 (N-H), Hinh12. Phé 'H NMR cuia aceclofenac benzyl ester.
1732,1 (C=0 ester), 1504,5; 1450,5 (C=C nhan thom)

1365,6 (C-O acid), 1193,9; 1151,5 (C-O ester), 756,1 (C-

Phé C NMR (125 MHz, CDCL, § ppm): 171,0; 167,5; 142,8
C1) (hinh 10).

137,1; 135,4; 130,8; 130,7; 129,1; 128,3; 128.,1; 127,9; 127,8;
125,9; 122,9; 120,7; 116,1; 66,1; 61,1; 36,5 (hinh 13).
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Hinh 10. Phé IR cua aceclofenac benzyl ester.

_ Pho khoi (ESI, m/z) [M + H]' tinh toan 444,0769; [M + H]' tim
thy 444,0824 (hinh 11).

MSMS: Tién chét miz -— /+ Binh chufn 444 08(2146746)
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Hinh 11. Pho MS cuia aceclofenac benzyl ester.

Hinh 13. Phé *C NMR cuia aceclofenac benzyl ester.
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Céc két qua phd nghiém nhu MS ting sé khdi phu hop
v6i phan thém vao, '"H NMR xuét hién thém 1 dinh don
cua nhom methylen (-CH, (H,,) 6 5,17 ppm) va 5SH ¢ vang
chuyén dich ctua nhan thom (7,30-7,39 ppm). 3C NMR
xuat hién thém 1 dinh cia nhoém methylen ¢ 66,1 ppm so
v6i aceclofenac, dong thoi ddi chiéu voi nghién ciru tuong
tu trudc day cho thiy, san phim phu hop véi ciu trac cua
benzyl [[[2-[(2,6-diclorophenyl)amino]phenyl]acetyl]oxy]
acetate (tap F cuia aceclofenac) [7]. Ching to san pham
chinh la tap F cta aceclofenac (hinh 14).

o
10 5 4 3 O\)J\ 17 19
18
9 1™~0 20
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23 21
8 6 NH
7 11 22
Cl 16 Cl
12
15 13
14

Hinh 14. Céng thirc ciu tao clia aceclofenac benzyl ester.

4.6. Xdc dinh dp tinh khiét aceclofenac ethyl ester va
aceclofenac benzyl ester bang HPLC-PDA

Xac dinh do tinh khiét tap E va tap F bang HPLC-PDA,
bao gom khao sat tinh phii hgp cua hé thong, tinh chon loc,
khoang tuyén tinh, do chinh x4c va d dung.

Tinh phix hop hé thong: RSD % cia cac thong sb sic ky
déu nho hon 2,0% va hé sb bat dbi cua pic tap E va tap F
nam trong khoang 0,8-1,5. Nhu vay, quy trinh xac dinh do
tinh khiét tap E va tap F dat tinh pht hop hé thong (bang 1).

Bang 1. Két qua khao sat tinh phu hop hé thdng cua phwong
phap (n=6).

Gid trj Thoigian  Diéntichpic Hgsé  S6 dialy thuyét
thong ké lvu (phit)  (nV x gidy) batdoi  bieu kién
Trung binh 12,295 8896554 1,0 15041
TapE
RSD (%) 0,13 0,60 0,00 0,44
Trungbinh 8,592 17338003 1,1 13640
Tap F
RSD (%) 0,05 1,18 0.00 0,30

Tinh dac hiéu: Két qua khao sat tinh ddc hiéu cho thay
sic ky d6 (SKP) miu tring va dung moi pha mau khong
xudt hién pic co thoi gian luu twong tng véi pic tap E va
tap F trong mau thir. Trén SKP mau thir, pic tap E va tap F
tach hoan toan cac pic tap khac va cac pic tir mau trang va
dung mdi pha mau; pic tap E va tap F dat d6 tinh khiét theo
phé UV-Vis. Nhu vay, quy trinh dat yéu clu vé do dic hiéu
(hinh 15-22).
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Hinh 15. S&c ky d6 dung méi pha mau va pha déng aceclofenac ethyl ester.
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Hinh 16. Sac ky dé mau thir aceclofenac ethyl ester.

Bon vl hap thu

015

Phit
mau trang; Ngay nhan mau: 20-08-20 10:37:36 AM ICT: Lo: 1; Lan fiém: 1 ; Kénh: PDA 2100 nm
(210-400)nm

mau thu tap E; Ngay nhan méu: 20-08-20 11:23:19 AM ICT; Lo: 2; Lan tiém: 1 ; Kénh: PDA 210.0
nm (210-400)nm

Hinh 17. Sac ky d6 mau trdng va mau thir aceclofenac ethyl ester.
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Hinh 18. Sac ky db 3 chiéu va dé tinh khiét pic aceclofenac ethyl
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méu oy khiét | tinh khiet tich cao duy tri loc giai dudi USP thuyét
1 2064 | 4768 1251 | 52034 | 1477 8882 03 16 3807
2 6.360 6.315 5.800 21906 6.22 2079 3.0 98 246 08 13679
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Hinh 19. Sac ky do dung méi pha mau aceclofenac benzyl ester.
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Két qua
Tén | Thoigian | Goctinh | Ngudng | oo | % Dign Chidu Yéutd | Pochon | Pophan | Yéutékéo | Sédialy
méau [ khiét tinh khiét o tich cao duy tri loc giai dudi USP thuyét
1 4378 | 12622 6011 | 12020 | 007 1228 18 3787
2 7845 | 12330 | 16196 4447 | 002 485 40 22 137 14 14080
3| TapF 8635 | 0169 0482 | 18089207 | 99.90 | 1601711 45 1.1 29 11 13690

Hinh 20. Sac ky dé mau thir aceclofenac benzyl ester.

KHOA HOC
NGHE

SCONG

66(9) 9.2024

Bon v hap thu

g

6310
9.878
12.234

2.064

b A 1

1
o I3 Fan o

N T T T T T T T T T T T T
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 30.00

Phat

_ Mau trang ACN H20; Ngay nhan méu: 25-08-20 3:21:51 PM ICT: Lo: 1; Lén tiém: 1 ; Kénh: PDA 210.0 nm

(210-400)nm
Mau thu tap F; Ngay nhan mau: 25-08-20 3:59:04 PM ICT: Lo: 2; Lan fism: 1 ; Kénh: PDA 2100
nm (210-400)nm

Hinh 21. Sic ky dé mau trdng va mau thir aceclofenac benzyl ester.
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Hinh 22. Sac ky dé 3 chiéu va db tinh khiét pic aceclofenac benzyl ester.



Tinh tuyén tinh va khodng gid tri: Két qua khao sat khoang
tuyén tinh cta tap E va tap F cho thdy gia trj R ndm trong khoang
0,9995-1,0000. Nhu vdy, ¢6 su tuong quan tuyén tinh gitra nong do
tap E va tap F voi dién tich pic.

D¢ chinh xdc: Dat d9 chinh xac RSD %=0,04% (tap E) va
RSD=0,001% (tap F) vdi n=12.

D ding: Dat d ding véi ty 1¢ phuc hoi 1an lugt 1a 100,37%
(tap E) va 100,06% (tap F), dat yéu cau quy dinh 98,0-102,0%.

Bang 2. Két qua khao sat khoang tuyén tinh va dé chinh xac.

TapE Tap F
Phuong trinh hoi quy §=42117,2x §=45696x
Khoang tuyén tinh (pg/ml) 50-300 50-500
He s6 tuong quan (R) 0,9999 0,9998
D9 chinh xac (RSD, n=12, %) 0,04 0,001
D§ dang (T 18 phuc hoi, %) 100,37 100,06
D4 tinh khiét sac ky 99,94% 99,90%

Két qua bang 2 cho thiy, quy trinh xac dinh 9 tinh khiét tap E,
tap F bé“mg HPLC c¢ tinh dac hiéu, d6 dung, do chinh xac cao va
khodng tuyén tinh rong. Két qua xac dinh do tinh khiét sic ky tap E
va tap F theo phuong phap quy vé 100% dién tich pic Ia trén 99,9%
tinh trén ché phém nguyén trang.

4.7. Xdy dwng tiéu chudn dinh gid - két qua danh gid chit
lwong aceclofenac ethyl ester va aceclofenac benzyl ester

Tiéu chudn d4nh gid va két qua danh gi4 tap E (bang 3) va tap
F (bang 4) dugc tom tat nhu sau.

Bang 3. Tiéu chuan danh gia - két qua danh gia aceclofenac ethyl ester.

Chitiéu  Phwongphip  Yéucu Két qua
Cam quan Tinh thé hinh kim mau tring, khong mii Dat
Rét tan trong DMF, acetonitrile, chloroform;
Tinh chét dé tan trong dichloromethane, ethyl acetate,
Dj tan acetone; tan trong diethy! ether; hoi tan trong  Dat
methanol; kho tan trong n-hexane, petroleum
ether, ethanol; khong tan trong nudc
33716 (v ) 17379 (v, ester);
Lo 1506,4; 1452,4 (v.._. nhan thom); 1298,1 i
Pho hong ngoai . (¥e-c nbén thom) Ding
) (Vo acid); 1205,5; 1062,8 (v, ester), 750,3
Dinh tinh
(VC{‘I)
Pho cong hurg ]
10 ONE IONE by 6 I NMR; C NMR Ping
tlr hat nhan
. Dat
biém chay D 0-72° ’
iem chay DSC 70-72°C 71.6C
Himdm*  KF >0,2% Pat (0,12%)
Do tinh Dat
thyiét sic  HPLC >98,0% tinh trén ché pham nguyén trang (9‘9’94%)

*: xac dinh theo Dwoc dién Anh; DSC: phan tich nhiét quét vi sai; KF:
Karl Fischer, HPLC: s&c ky 1dng hiéu ning cao.
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Bang 4. Tiéu chuan danh gia - két qua danh gia aceclofenac benzyl ester.

Chitieu  Phwongphdp  Yéuciu Két qui
Cim quan Tinh thé hinh kim mau trfng, khong mui Pat
) Rét tan trong DMF, acetonitrile, chloroform,
Tinh chat X dichloromethane; dz tan trong ethyl acetate, acetone, diethyl
Dj tan . . Dat
ether; tan trong petroleum ether; hoi tan trong methanol; kho
tan trong n-hexane, ethanol; khong tan trong nudc.
33619 (vy s 17321 (v, ester); 1504,5; 1450,5 (v,
Phohongngoai  nhan thom); 1365,6 (v acid); 1193.9; 1151,5 (v, ester); ~ Ding
Dinh tinh 756, (ve)
Pho chnghudng -\ 10 NR Ping
hat nhan
S ., Dat
Diemchdyy ~ DSC 63-65°C 64.1°C
Himim*  KF 20,2% Dat (0,16%)
?az E‘ylh Wi e 298 0% tinh rén ché phim nguyén trang Bt (9990%)

* xac dinh theo Dwoc dién Anh; DSC: phan tich nhiét quét vi sai; KF:
Karl Fischer, HPLC: s&c ky 1dng hiéu ning cao.

5. Két luan

Tap E va tap F da duoc tong hop thanh cong bang phan g ester
hoa trong DMF tir nguyén liéu aceclofenac va diclofenac sodium
v6i hidu sut trung binh lan luot khoang 96 va 66%, dat cac tiéu
chuén danh gid chat lugng va co do tinh khiét sic ky trén 99,9%
tinh trén ché pham nguyén trang, du diéu kién dé thiét 1ap chat doi
chiéu trong kiém nghiém tap chat lién quan cta aceclofenac. Céc
chat d6i chiéu nay s& lam phong phu thém ngan hang tap chudn
quéc gia, gitip Vién Kiém nghiém Thude TP Ho Chi Minh dé dang
cung cdp cho cac cong ty san xuat dugc pham trong nudc ¢ hoat
chat aceclofenac, chu dong trong viéc kiém tra thanh phan tap
trong thanh pham ctia minh véi chi phi hop 1y thay vi phai mua tap
chuan tir cac cong ty cung cAp nude ngoai vai chi phi cao.
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