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1. GIOI THIEU LUAN AN:

1.1. Ly do va tinh cin thiét caa nghién ciru

Tap chit lién quan Ia nhiing chat duoc tao thanh trong qué trinh
san xuat, bao quan va luu théng phan phdi cua nguyén liéu va
thanh pham. Céc tap chat nay du chi ton tai mot luong nho ciing
c6 thé 1am anh hudng dén chat lwong san pham, tac dong khong
nho dén hiéu qua diéu tri cua thudc.

Trong khi d6, carvedilol 1a thudc tim mach sir dung trong diéu tri
suy tim, bénh dong mach vanh, tang huyét &p, suy than, bénh tiéu
duong. Hién nay & nudc ta co it nhat 11 don vi san xuat céc dang
bao ché khac nhau chira carvedilol. Béi véi dugc chat carvedilol,
dugc dién My (USP) 43 qui dinh phai kiém tra 9 tap, trong d6 5
tap yéu cau c6 chat chuan doi chiéu don thanh phan, gom tap A,
B, C, D VA E. Trong d6, tap C la tap phan huy va tap D duoc xép
vao nhom c6 kha niang gy dot bién gen. Pay la cac tap can duoc
kiém soét chat ché trong thanh pham carvedilol. Dugc dién Viét
Nam (DBVN) V chua ¢6 chuyén luan carvedilol.

Vén dé kiém soat cé4c tap chat lién quan trong nguyén liéu va
thanh pham carvedilol hién gap nhiéu kho khan tai Viét Nam vi
nhiéu ly do. Céc tap chat chuan khdng cé sin trong ngan hang
chat chuan cua céc Vién Kiém nghiém, nén cac don vi phai mua
chat chuan ban vai gié rat dét tir nude ngoai va phai chd doi trong
thoi gian dai. Trong khi d6 cac cong trinh nghién cu tir tai liéu
nuéc ngodi khdng cong bd cu thé, chi tiét ddi vai viéc tdng hop
va tiéu chuan héa céc tap cua carvedilol.



1.2. Muc tiéu nghién ctu

Muc tiéu cua luan an la:

-Tong hop cac tap A, B, C, D va E cua carvedilol ¢ qui md phong
thi nghiém.

- Thiét lap dugc céc tap chat dbi chiéu A, B, C, D va E cua
carvedilol dung cho muc dich dinh lugng.

- Xay dyng quy trinh dinh lugng dong thoi carvedilol va céc tap
trong nguyén liéu va thanh pham bang sic ky long hiéu ning cao
va dién di mao quan.

1.3. Nhirng déng gép méi ciia nghién cieu vé mit ly luan va
thuec tién

- P téng hop va xac dinh cac diu kién tong hop cho hiéu suat
cao vai cac tap A, B, C, D, E cua carvedilol. Trong do, quy trinh
tong hop tap B va C tir carvedilol lan dau tién dugc cong bd.

- Lan déu tién tai Viét Nam da thiét 1ap céc chit tap chat ddi
chiéu A, B, C, D, E cua carvedilol.

- P cai tién qui trinh dinh luong dong thai carvedilol va céc tap
A, B, C, D, E trong nguyén liéu va thanh pham bang phuong phap
HPLC.

- Lan dau tién céng bd qui trinh dinh lugng dong thoi carvedilol
va céc tap A, B, C, D, E trong nguy@n liéu va thanh pham bang
phuong phap dién di mao quan.

1.4. B6 cuc caa luan an

Luan &n gém 150 trang: Dt van dé 2 trang, tong quan tai liéu 37
trang, dbi tuong va phuong phap nghién ctu 29 trang, két qua
nghién ciru 46 trang, ban luan 33 trang, két luan va kién nghi 3



trang. Luan an gdm 15 hinh, 25 so d6 va 29 bang; 88 tai liéu tham
khao, 7 phu luc va 5 bai bao dinh kém minh hoa cho két qua qué
trinh thuc hién nghién cuu.

2. TONG QUAN TAI LIEU

2.1 Carvedilol

Carvedilol (1-(9H-carbazol-4-yloxy)-3-(2-(2-methoxyphenoxy)
ethylamin)propan-2-ol ) c¢6 cong thic phan tir: Ca4H2N204 va
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Carvedilol duoc dé cap trong cac dugc dién USP 2023, EP 11.0
BP 2023, JP 18 va khong c6 chuyén luan trong DBDVN V.
Carvedilol (1) duoc tong hop lan dau bai Fritz Wiedemann va

cong thic cau tao:

cong sy vao nim 1979 bang cach m& vong oxiran caa 4-(2,3-
epoxypropoxy)carbazol  (2) bang  2-(2-methoxyphenoxy)
ethanamin (3) trong dung méi monoglyme va méi trudng kiém.
2.2. Céc tap chit lién quan caa carvedilol

Céc tap chit lién quan cua carvedilol trong cic dugc dién tham
chiéu gdbm: Tap A (USP, BP, EP), tap B (USP, BP, EP), tap C
(USP, BP, EP), tap D (USP), tap E (USP), tap F (USP), carvedilol
bisalkyl-pyrocatechol (USP), N-isopropyl carvedilol (USP),
biscarbazol (USP) va tap D (BP va EP). Trong khuon kho luan
an, xin duoc trinh bay chi tiét hon vé céc tap A, B, C, D, E cua
carvedilol theo USP.

*Tap A



Tén khoa hoc: 1-(4-(2-Hydroxy-3-((2-(2-methoxyphenoxy)
ethyl)amino)propoxy)-9H-carbazol-9-yI)-3-((2-(2-methoxy
phenoxy)ethyl)amino)propan-2-ol.

Tap A la tap xuét hién trong qué trinh tong hop carvedilol, theo
so d6 dudi.
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Cho dén nay, chi c6 mét vai cong trinh nghlen ctru V& tap A.
Nim 2009, G. Madhusudhan va cong su da nghién ciru tong hop
tap A qua cac giai doan: tong hop N-benzyl-2-(2-
methoxyphenoxy)ethanamin ~ (7), tong hop 4-(oxiran-2-
ylmethoxy)-9-(oxiran-2-ylmethyl)-9H-carbazol (6) tr (2) va
epiclorohydrin (5). Tir san pham (6), nghién ciru da tong hop tap
A theo hai con duong:

+ Cho san pham (6) phan g véi (7) dé tao thanh 1-(benzyl(2-
(2-methoxyphenoxy)ethyl)amino)-3-(4-(3-(benzyl(2-(2-
methoxyphenoxy)ethyl)amino)-2-hydroxypropoxy)-9H-
carbazol-9-yl)propan-2-ol (8), sau d6 thuc hién phan ung
debenzyl hda vai tdc nhan hydrazin hydrat véi xdc tac Pd/C. Hiéu
suat tong hop theo con duong nay 1a 34,3 %.



+ Cho san pham (6) phan tng véi (3) dé tao thanh tap A. Hiéu
suat tong hop bang phuong phap nay 1a 32,8%.
Niam 2010, Somisetti Narender Rao va cong su nghién ciru tong
hop tap A qua 2 giai doan: Tong hop (6) tir (2) va (5); Téng hop
tap A tir (3) va (6). Hiéu suat phan tng 12 45%.
*Tap B
Tén khoa hoc: 3,3’-(2-(2-Methoxyphenoxy)ethylazandiyl)bis(1-
(9H-carbazol-4-yloxy) propan-2-ol).
Tap B la tap xuét hién trong qué trinh tong hop carvedilol, theo
so d6 duéi.
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Nam 2010, Somisetti Narender Rao va cong su da nghién cau
tong hop tap B theo con dudng phat sinh tap nay tir (3) va (2)
trong dung moi monoglyme. Hiéu suat cia quy trinh 1a 38,5%.
Do tinh khiét cua tap khong duoc dé cap.

*Tap C

Tén khoa hoc: 1-(9H-Carbazol-4-yloxy)-3-(benzyl(2-(2-
methoxyphenoxy)ethyl)amino) propan-2-ol.

Tap C la vira |a tap phan hay vira |a tap xut hién trong qua trinh
téng hop carvedilol, theo so d6 dudi. khi tong hop carvedilol, dé
trdnh su hinh thanh cua tap B, nguoi ta sir dung N-benzyl-2-(2-
methoxyphenoxy) ethanamin (4) thay (3) dé mé vong (2). Sau d6
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thuc hién phan g N-debenzyl hoa dé tao thanh carvedilol. Thuc
té phan ung N-debenzyl hda khdng xay ra hoan toan nén van con
mot lugng tap C trong nguyén liéu
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Niam 2010, Somisetti Narender Rao d nghién ctru tong hop tap

2 4 Tap C

C qua hai giai doan: Tong hop (4) tir (3) va benzyl bromid; tong
hop tap C tir (4) va (2). Hiéu suat toan quy trinh 1a 42,5%.

*Tap D

Tén khoa hoc: 4-(oxiran-2-ylmethoxy)-9H-carbazol (2).

Tap D la nguyén liéu tng hop carvedilol, xuat hién trong nguyén
liéu va thanh pham do ton du trong qué trinh tong hop.

Tap D 1a mot chat co nguy co giy ung thu, giy dot bién gen do
c6 chita nhom epoxy, day 1a nhom duogc biét 1a c6 phan tng voi
DNA va c6 tiém ning giy dot bién chua xéac dinh.

Nam 2010 va 2011, Somisetti Narender Rao va K. Suneel Kumar
dd nghién ctu téng hop tap D tir 4-hydroxycarbazol va
epiclorohydrin trong DMSO va xuc tac NaOH.

*Tap E

Tén khoa hoc: 2-(2-methoxyphenoxy)ethylamin (3). Tap E duoc
thuong mai hoa (dat chuin USP) duéi dang mudi 2-(2-
methoxyphenoxyl)ethylamin hydroclorid monohydrat. Tap E la
nguyén lidu tdng hop carvedilol, xuat hién trong nguyén liéu va
thanh pham bt ngudn tir viéc ton du trong qué trinh tong hop.



Nam 2009, Thota Giridhar d tong hop tap E qua 3giai doan sau:
Tong hop I-(2-cloroethoxy)-2-methoxybenzen; tong hop dan
xuat phthalimid cua I-(2-cloroethoxy)-2-methoxybenzen va tong
hop tap E.

2.3. Thiét 1ap chat dbi chiéu

Chat déi chiéu (CDC) 1a chit ddng nhét da duoc x4c dinh 1a ding
dé dung trong céc phép thir da duoc quy dinh vé hoa hoc, vat ly
va sinh hoc. Trong cac phép thir d6 cac tinh chit cia CDC duoc
so sanh vai cac tinh chét cua chét can thu.

Chuén so cap hay chuan ddi chiéu héa hoc gdc (PCRS) la chuan
duogc cong nhan rong réi, ¢ cac chi tiéu chét luong phu hop véi
tai liéu cong bd, cu thé va gia tri 4n dinh cia n6 duoc st dung
lam tiéu chuan phan tich ma khdng can phai so sanh vai chat hoa
hoc khac. Chuan déi chiéu hoa hoc thir cdp (SCRS) la chuan ma
cac tinh chat hay chi tiéu chat lwong cia né duoc thiét 1ap dua
trén chuén so cap.

Céc chit chuan noi chung va dic biét 1a cac chat chuén tap ¢ Viét
Nam con rat han ché do s6 lugng chit chuan thiét lap duoc trong
nuéce con it so voi lugng hoat chat dang luu hanh trén thi truong.
Tai Viét Nam hién nay, s lwong tap chuan duoc thiét lap con rat
it, khoang 27 chat, do Vién kiém nghiém thudc Trung wong va
Vién kiém nghiém thuéc thanh phd H6 Chi Minh thiét lap. So
sanh voi nhu cau sir dung chuan tap chit thi s6 luong nay 1a qua
it. Bén canh do, tai Viét Nam da c6 mot sé dé tai nghién ciru tdng
hop tap chét ding cho céng tac kiém nghiém thudc.


https://www.google.com/search?tbo=p&tbm=pts&hl=en&q=ininventor:%22Thota+Giridhar%22

3. POI TUQNG VA PHUONG PHAP NGHIEN CUU

3.1. Poi twong nghién ciru

Déi twong nghién ctu 12 5 tap chat lién quan caa carvedilol theo
USP: tap A, B, C, D va E. Cac mau thir gém 06 mau thanh pham
vién nén khac nhau chira carvedilol va 03 mau nguyén liéu
carvedilol.

3.2. Phuwong phap nghién ciru

- Tong hop, tinh ché céc tap:

Tap A duoc tong hop theo 2 giai doan sau: Tong hop 4-(oxiran-
2-ylmethoxy)-9-(oxiran-2-ylmethyl)-9H-carbazol (6); Tong hop
tap A. Trong mdi giai doan, khao sét cac yéu té anh huéng gom
dung méi, xuc téc,.

Tap B: dugc tong hop tir carvedilol hoic 2-(2-methoxyphenoxy)
ethanamin phan wng vai 4-(2,3-epoxypropoxy)carbazol. Khao
st cac yéu t6 anh huang gdm tac nhan phan ang, dung méi, nhiét
do, thoi gian phan ang.

Tap C duoc tdng hop tir carvedilol va benzyl halid ( clorid hoic
bromid). Khao sat cac yéu té anh hudng gdm tac nhan phan wng,
dung méi, xdc té&c, nhiét do, thoi gian phan tng.

Tap D duoc tong hop tir 4-hydroxycarbazol va epiclorohydrin
vai xuc tac NaOH. Khao sat cac yéu td anh huong gom tdung
moi, thoi gian, nhiét 6 phan ang, ti 1¢ sé mol epiclorohydrin va
4-hydroxycarbazol va ti 1& s6 mol NaOH trén co chat 4-
hydroxycarbazol.

Tap E dugc diéu ché duéi dang mudi hydroclorid tir 2-(2-
methoxyphenoxy)ethylamin va khi HCI m¢i diéu ché tur



natrisulfat va acid sulfuric dac. Khao sat anh huéng cia dung moi
phan tng.

Cac san pham duoc tinh ché bang sic ky cot véi pha tinh 1a
silicagel (tap A, B, C, D), hoic phwong phap két tinh (tap E).

- Xac dinh cAu tric cac san pham tong hop bang cac phuong phap
phé UV-Vis, IR, HRMS, *H-NMR, *C-NMR, HSQC va HMBC.
- Xac dinh d tinh khiét sic ky bang HPLC, theo phuong phap
chuan hoa dién tich. Panh gia cac tap trén c4c tiéu chi tinh chat
cam quan, diém chay (DSC), dinh tinh (phd IR, NMR), ham am
(TGA) va d6 tinh khiét sic ky (HPLC).

- Thiét 1ap chat ddi chiéu theo huéng dan 1SO 13528 véi cac
budc: Pong lo; Panh gia do dong nhét cta qué trinh dong lo;
Panh gia d6 dong nhat lo lién phong thi nghiém; Xac dinh gié tri
an dinh — gid tri céng bd.

- Xay dung quy trinh dinh lwgng cac tap trong nguyén liéu va
thanh pham carvedilol bing HPLC - PDA. Khao sét thanh phan
pha dong, toc do dong dé t6i wu didu kién sic ky dua trén tham
khao quy trinh cua USP 43. Quy trinh dwgc tham dinh theo huéng
cta ICH. Ung dung quy trinh trén cac mau thir.

- X&y dyng quy trinh dinh lugng cac tap trong nguyén liéu va
thanh pham carvedilol bang CE — PDA. Khao st diéu kién dién
di gdm: dung méi pha mau; loai dém va pH dém; dung mdi hitu
co thém vao; chat dién hoat; ndng d6 dém; dién thé va chiéu dai
hiéu dung c6t. Quy trinh dugc tham dinh theo hudng cuaa ICH.
Ung dung quy trinh trén cac mau thur.



4. KET QUA

4.1. Tong hep va tinh ché cac tap

Quy trinh téng hop cac tap sau khao sét lya chon diéu kién phan
ting cho hiéu suat tong hop va tinh ché tot nhat nhu sau:

- Tap A: Giai doan tong hop hop chat 4-(oxiran-2-ylmethoxy)-9-
(oxiran-2-ylmethyl)-9H-carbazol  (6): Cho  4-(oxiran-2-
ylmethoxy)-9H-carbazol (2) (12 mmol; 2,94 g) vao
epiclorohydrin (5) (576 mmol; 45 ml) trong binh cau 2 c6 250
ml. Cho thém kali carbonat (24 mmol; 3,30 g) va TEA (120
mmol; 17,4 ml), khudy tir, dun ¢ 75 °C trong 4 h. D& ngui binh
phan tng vé nhiét 6 phong. P6 dich phan ng vao binh ling gan
500 ml, thém nudc cat dén vach 250 ml, chiét 3 1an vaoi EtOAC
(150, 100, 100 ml). Dich chiét EtOAc dugc lam khan vai natri
sulfat. Giai doan téng hop tap A: Cho 2-(2-methoxyphenoxy)
ethanamin (3) (36 mmol, 6,12 g) vao binh ciu hai c6 100ml, thém
tr  tr  4-(oxiran-2-ylmethoxy)-9-(oxiran-2-ylmethyl)-9H-
carbazol (6) ran dang tho (twong tng 6 mmol; 1,77 g) va khudy
tir & nhiét do phong trong 16 h. Hon hop sau phan tmg duoc rira
Vi nudce, dem loc dudi ap suat giam thu dugc chét ran. San pham
duoc tinh ché bang séc ky cot silica gel pha thuong véi hé dung
mai petroleum ether : EtOAc : methanol (3:4:1). Hiéu suat cua
toan quy trinh la 62,02%.

- Tap B: Hoa tan carvedilol (3,5 mmol; 1,44 g) vao ethanol (50
mL), dun néng cho carvedilol tan hoan toan. Thém 4-(2,3-
epoxypropoxy)carbazol (2) (3,7 mmol; 0,90 g) vao dung dich
carvedilol trong ethanol. Pun hdi lvu hdn hop phan tng & 65 °C
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trong 8 gid. HON hop phan tng sau d6 dwoc 1am ngudi, cd bay
hoi t6i cin dudi &p suat giam & 55 °C. San pham téng hop tap B
dugc tinh ché bang sic ky cot silica gel pha thuong vai hé dung
méi cyclohexan : EtOAc (1:1). Hiéu suit quy trinh tong hop sau
tinh ché: 70,8%.

- Tap C: Hoa tan benzyl bromid (3,3 mmol; 0,56 g) trong aceton
(45 ml) trong binh cau hai ¢6 100 ml. Thém vao binh cau lan luot
K,CO;z (6 mmol; 0,83 g) va carvedilol (3 mmol; 1,23 g). Pun hoi
Iuu hdn hop phan tng trong 6 h. Hon hop phan ung sau dé duoc
lam nguoi, ¢6 quay téi cin dudi &p suit giam & 50 °C. Cén duogc
hoa tan trong DCM, loc thu dich. C6 cho bay hoi DCM. San
pham tong hop tap C duoc tinh ché bang séc ky cot silica gel pha
thuong vai hé dung méi cyclohexan : EtOAc (2:1). Hiéu suat quy
trinh tong hop sau tinh ché: 78,5%.

- Tap D: 1 g 4-hydroxycarbazol (5,45 mmol) dugc thém vao 3,4
ml dung dich NaOH 2 M trong binh cau. Khéi phan émg duoc
lam lanh vé 10-15 °C va thém nhé giot 15 ml DMSO. Sau khi
khudy tron 15 phat, epiclorohydrin (10,36 mmol) dugc thém vao
trong 3 phut, gitt & nhiét d 10-15 °C. Sau d9, tang nhiét do tur tur
1én 45 °C va giit trong 2 h dudi diéu kién khuay tron. Sau khi
hoan thanh phan tng, kiém tra san pham bang sic ky I6p mong,
san pham hoa lodng voi 5 ml nuée, sau do duoc loc va ria véi
nu6e nhiéu 1an, siy & 45 °C. San pham téng hop tap D duoc tinh
ché bang sic ky cot silica gel pha thudong véi hé dung méi n-
hexan - EtOAc (4:1). Hiéu suat quy trinh tong hop sau tinh ché:
80,3%.
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- Tap E: Hoa tan 2-(2-methoxyphenoxy) ethylamin (3) (8,97
mmol; 1,5 g) trong cloroform (50 mL) vao binh cau 250 mL, suc
khi HCI méi diéu ché (bang cach nho tir tir acid H2SO4 vao binh
nén chira NaCl) vao binh dén khi xuat hién taa. Bé yén qua ngay
roi loc hdn hop phan tmg dé thu lay tia. San pham tong hop tap
E dugc tinh ché bang phwong phap rta tia nhidu lan véi aceton.
Hiéu suat quy trinh téng hop sau tinh ché: 87,64 %.

4.2. Xac dinh ciu tric san pham téng hop

- Tap A: UV-Vis (Ama, NM)- 226, 245, 286, 337; IR (ATR, cml):
3283, 2839, 1593, 1506, 1252, 1123, 1051, 733, 714; HR-MS (+)
c6 m/z = 630,3183 [M-H]+; *H-NMR *H-NMR (CDCls, 500
MHz, & ppm): 8,21 (d, 1H, J = 7,5 Hz), 7,44 (d, 1H, J = 8 Hz),
7,39 (t, 1H, J = 8 Hz), 7,32 (t, 1H, J = 8 Hz), 7,19 (t, 1H, J = 8
Hz), 7,09 (d, 1H, J = 8,5 Hz), 6,89-6,95 (M, 2H), 6,84-6,88 (m,
4H), 6,82-6,84 (m, 2H), 6,65 (d, 1H, J = 8 Hz), 4,34 (t, 2H, J = 7
Hz), 4,25-4,31 (m, 2H), 4,18-4,23 (m, 2H), 4,12 (t, 2H, J = 5Hz),
4,02 (t, 2H, J = 5Hz), 3,80 (s, 3H), 3,76 (s, 3H), 3,08-3,11 (m,
3H), 2,94-3,00 (M, 3H), 2,80 (dd, 1H, J = 3,5 Hz, 12,5 Hz), 2,68
(dd, 1H, J = 3,5 Hz, 12,5 Hz): °C-NMR (CDCls, 125 MHz, &
ppm): 155,2, 149,7, 149,6, 148,2, 148,1, 142,4, 140,1, 126,6,
125,0, 123,0, 122,2, 121,73, 121,70, 120,99, 120,96, 119,5,
114,2,114,1,112,2,112,0,111,9, 108,7,102,5, 101,2, 70,4, 68,7,
68,6, 68,42, 68,36, 55,83, 55,75, 52,7, 52,0, 48,7, 48,5, 47,3.

- Tap B: UV-Vis (Amax, NM). 242,6, 285,2, 331,2; IR (ATR, cm’
1): 3283, 2839, 1593, 1506, 1252, 1123, 1051, 733, 714; HR-MS
(-) cua hop chit c6 m/z = 644,2763 [M-H]"; "H-NMR (DMSO-
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ds, 500 MHz, 6 ppm): 11,19 (s, 2H), 8,26 (d, 2H, J = 8,5 Hz),
7,43 (d, 2H, J =8 Hz), 7,27-7,31 (m, 2H), 7,17 (t, 2H, J = 8 H2),
7,06-7,10 (m, 2H), 7,04 (d, 2H, J = 8 Hz), 6,84-6,87 (m, 1H),
6,78-6,82 (m, 1H), 6,61-6,67 (m, 1H), 6,53 (d, 2H, J = 8 Hz),
5,02 (d, 2H, J = 4 Hz), 4,16-4,24 (m, 6H), 3,93-4,05 (m, 2H),
3,61 (s, 3H), 2,98-3,07 (m, 4H), 2,84-2,91 (m, 2H); *C-NMR
(DMSO-ds, 125 MHz, ¢ ppm): 155,0, 148,9, 147,9, 141,1, 138,9,
126,4, 124,4, 1225, 121,8, 120,7, 120,5, 118,5, 112,8, 112,1,
1115, 110,2, 103,7, 100,3, 70,2, 67,9, 66,7, 59,0, 55,3, 54,3.

- Tap C: UV-Vis (Amax, NM). 2424, 286,0, 331,8; IR (ATR, cm
1): 3405, 2874, 2841, 1590, 1506, 1253, 1122, 1102, 1026, 740,
726; HR-MS (-) caa hop chit c6 m/z = 495,2287 [M-H]; H-
NMR (CDCls, 500 MHz, ¢ ppm): 8,21 (d, 1H, J = 8 Hz), 8,07 (s,
1H), 7,33-7,38 (m, 4H), 7,26-7,33 (m, 3H), 7,21-7,25 (m, 1H),
7,15-7,18 (m, 1H), 7,01 (d, 1H, J = 8 Hz), 6,90-6,93 (m, 1H),
6,81-6,87 (m, 3H), 6,61 (d, 1H, J = 8 Hz), 4,26-4,30 (m, 2H),
4,17-4,19 (m, 1H), 4,10-4,12 (t, 2H, J =5,5 Hz), 3,94 (d, 1H, J
= 14 Hz), 3,81 (s, 3H), 3,77 (d, 1H, J = 14 Hz), 3,15-3,20 (m,
1H), 3,00-3,07 (m, 2H), 2,93-2,97 (m, 1H), *C-NMR (CDCls,
125 MHz, 6 ppm): 155,3, 149,7, 148,2, 140,9, 138,8, 138,7,
129,0, 128,4, 127,2, 126,6, 124,9, 123,0, 122,6, 121,3, 120,8,
119,7, 113,3, 112,7, 111,7, 109,9, 103,6, 101,2, 70,2, 67,3, 67,2,
59,9, 58,0, 55,7, 53,3.

- Tap D: UV-Vis (Amax, NM). 241,6, 285,6, 331,8; IR (ATR, cm"
1): 3286, 2927, 1259, 1608, 1585, 1508, 1336, 1095; HR-MS (-)
cua hop chat c6 m/z = 238,0878 [M-H]; *H-NMR (CDCls, 500
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MHz, 6 ppm): 8,32 (d, 1H, J = 7,5 Hz), 8,02 (s, 1H), 7,38 (dd,
1H, J = 8 Hz, 1 Hz), 7,34-7,36 (m, 1H), 7,28 (t, 1H, J = 8 H2),
7,22-7,25 (m, 1H), 7,01 (d, 1H, J = 8 H), 6,63 (d, 1H, J = 8 H2),
4,43 (dd, 1H, J = 3 Hz, 11 Hz), 4,23 (dd, 1H, J = 5,5 Hz, 11 H2),
3,51-3,54 (m, 1H), 2,96 (t-like, 1H, J = 4,5 Hz), 2,86 (dd, 1H, J
= 2,5 Hz, 5,5 Hz); 3C-NMR (CDCls, 125 MHz, & ppm): 1550,
141,0, 138,8, 126,6, 125,1, 123,2, 1225, 119,7, 112,9, 110,0,
104,1, 101,4, 68,8, 50,4, 44,8.

- Tap E: UV-Vis (Amax, NM): 201,2, 222,2, 272,6; IR (ATR, cml):
3084, 2808, 1506, 1254, 1009, 764; HR-MS (+) cua hop chit c6
miz = 168,1153 [M+H]*; *H-NMR (CDCls, 500 MHz, § ppm):
6,97 (dt, 1H, J = 1,5Hz, 7HZ), 6,89 (dt, 1H, J = 1,5Hz, 7,5H2),
7,04 (dd, 1H, J = 1Hz, 8Hz), 7,01 (dd, 1H, J = 1,5Hz, 6,5Hz),
4,18 (t, 2H, J = 5,5Hz), 3,77 (s, 3H), 3,15 (t, 2H, J = 5,5Hz), 8,36
(s, br, 3H): 3C-NMR (CDCls, 125 MHz, § ppm): 149,5, 147,2,
122,2,120,7, 115,2, 112,5, 65,8, 55,5, 38,2. San phém cho phan
{tng tao tua dwong tinh voi AgNOs cho thiy dang mudi tao thanh
la mubi hydroclorid. Két qua phan tich nhiét trong lwong (TGA),
cho thay trong phan tir c6 nude két tinh, ¢ thé mat di mot phan
& nhiét do thap. Cang véi thdng tin dang mudi hydroclorid cua
tap E thuong ton tai dudi dang c6 mot phan tir nuéc két tinh
(monohydrat) nén ¢ thé khang dinh duoc cong thirc phan tir cia
san pham diéu ché 1a CgH13NO2.HCI.H.0.
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4.3. Xay dwng va tham dinh quy trinh xic dinh d9 tinh khiét cac tap tong hep bang HPLC

Diéu kién sic ky dé xac dinh do tinh khiét cac tap tong hop duoc tom tit ¢ bang 4.1.

heptansulfonic 2,5mM (30:70).

Tap | Nbng Cot Pha dong Nhiét | Thé | Téc do | Detector
do sac ky do | tich | dong
(ug/ml) cot | tiém | (ml/ph)
(°C) | (1)
gradient: 0 phat: 100% acid formic 0,05%; 60
A 400 phut: 100% ACN; 64 — 70 phat: 100% acid 55 10 0,8
Zorbax formic 0,05%;
Eclipse | gragient: 0 phat: 100% acid formic 0,05%; 60 PDA,
B | 200 | XDPB- | ‘phit 100% ACN; 64 — 70 phit; 100% acid | 40 | 5 1,0 Max
c8 formic 0,05%; plot
(150 x (190nm
C 200 4,6 ACN —dém phosphat pH 2,0 (50:50) 55 5 1,0 -
mm; 5 800nm)
D 200 um): ACN —dém phosphat pH 2,0 (31:69) 55 20 1,0
£ 200 ACN —TFA pH 2,3, thém acid-1- 40 5 10
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Quy trinh xac dinh do tinh khiét ciia 05 tap ciia carvedilol bang phuong
phap HPLC c6 tinh dic hiéu, tinh tuyén tinh va d6 chinh xac cao.

Két qua xac dinh do tinh khiét cua cac tap: Tap A 99,14%, tap B
99,26%, tap C 99,92%, tap D 99,86%, tap E 99,96%.

4.4. Danh gia va thiét 1ap chat doi chiéu
Bang 4.2. K&t qua danh gia tap A

Chitieu  THUOME va iy K/qua
phap
Cam Tinh thé trang, khéng Dat
. ;. quan mui.
Tinh chat — Tan trong aceton, Dat
Po tan
ethyl acetat
Biem DSC  69-70°C bung
chay
UV-Vis Dung
C IR A
binh tinh NS Xem phan 4.2
NMR
Hamam  TGA <1% Dat (0,7581%)
A 1 0,
DQ_A tinh HPLC  >99.0% Dat (99,14%)
khiét
Bang 4.3. K&t qua danh gia tap B
Chitieu  THYONZ v ciu Kiqua
phap
, Tinh thé tring, Dat
Cam quan Kho .
ong mui.
Tinh chat Tan trong aceton, Dat
Do tan ethyl acetat,
‘ ethanol.
biem DSC 83 - 84 °C bung
chay
binhtinh  UV-Vis Xem phan 4.2 buing
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IR

MS
NMR
Hamam TGA <1% Dat (0,4928%)
A H 0
Eho" tinh HPLC >99.0 % Dat (99,26%)
et
Bang 4.4. Két qua danh gia tap C
Chitieu  THYOME vy cay Kiqua
phap
Cam Tinh thé trang, Dat
Tinh chét guan khoéng mui.
. Tan trong aceton, Dat
Po tan
methanol
Biem - psc 100-101°c ~ PWne
chay
UV-Vis Duing
L IR .
binh tinh MS Xem phan 4.2
NMR
Hamam  TGA <1% Pat (0,009%)
A H 0,
B(_)_A tinh HPLC > 99,0 % Dat (99,92%)
khiét
Biang 4.5. Két qua danh gia tap D
Chitieu TRUWONE v cay Kiqua
phap
Cam Tinh thé trang, Dat
quan khdng mui.
Tinh chat Tan trong Pat
Do tan cloroform, DMF,
‘ DMSO va THF
biem - hee 138 - 139 °C bung
chay
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UV-Vis Dung
o IR 3
binhtinh MS Xem phan 4.2
NMR
Ham am TGA <2% Dat (1,3419 %)
— 5
D()_}\ tinh HPLC > 98,0 % bat (99,86%)
khiét
Bang 4.6. Két qua dénh gia tap E
Chitieu FRUOME e chy Klqua
phap
, Tinh thé trang, lap Dat
. Camquan —nh, khong mui.
chit Dé tan trong DMF, PDat
D¢ tan ethanol va
methanol.
Diem - psc 85 - 86 °C Ding
chay
Cho phan tng tao Dung
lonclorid taa traing  Véi
. AgNO;
Binh UV-Vis Ding
tinh - — i
MS Xem phan 4.2
NMR
Ham am TGA <1% Pat (0,807 %)
o ti b %
Do tnh o >990% at (99,96%)
khiét

Tién hanh dong lo, danh gia dong nhat déng lo, do dong nhat lién
phong & 3 phong thi nghiém dat GLP va ISO/IEC 17025 va s dung
phan tich thong ké Robust analysis: Algorithm A dé xé4c dinh gié tri
4n dinh thu duoc tap A (100 lo, 99,36%), tap B (100 lo, 99,70%), tap
C (100 lo, 99,60%), tap D (100 lo, 99,96%), tap E (100 lo, 99,77%).
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4.5. Xay dung quy trinh dinh lwgng cac tap trong nguyén li¢u
va thanh pham carvedilol bing HPLC

Sau khi khao sat, diéu kién sac ky toi vu ding dé dinh lugng dong
thoi carvedilol va cac tap nhu sau: Pha dong: ACN — dung dich
dém phosphat (43:57) trong d6 dung dich dém la dung dich natri
dihydrophosphat 2,76 g/l dugc diéu chinh vé pH 2,0 bang acid
phosphoric va thém acid 1-heptansulfonic néng d6 1,5 mM;
Dung mdi pha mau: ACN — nuéc (1:1, tt:tt); Cot sac ky: Zorbax
Eclipse XDB-C8 (150 x 4,6 mm; 5 pum); Dau do PDA: budc séng
220 nm dé dinh luong tap E, budc song 240 nm dé dinh lwong
carvedilol va cac tap khac; Téc d6 dong: 0,7 ml/phdt; Thé tich
tiém mau: 5 pl; Nhiét do cot: 40 °C.

Quy trinh dugc thim dinh dat y8u ciu theo ICH trén c4c tiéu chi: Do
pht hop hé théng, tinh dic hiéu, tinh tuyén tinh, khoang xac dinh, do
chinh xac, do ding, gi¢i han phat hién va gidi han dinh luong.

Bang 4.7. Két qua dinh luong carvedilol va cac tap trong cac
nguyén liéu va thanh pham vién nén bang HPLC

Ham luwong (%)

Mau -~ carvedilol  TapA TapB TapC TapD TapE
M1 100,24 0,08 - ; - :
M2 10142 0187 - - - -
M3 100,99 + N N N N
M4 99,46 + - - - -
M5 100,56 - - - - -
M6 99,94 0059 - i i B
NL1 100,15 0047 - i i i
NL2 100,76 + N N N N
NL3 99,89 0,055 - - - -
Ghi chu: (-) Duéi LOD cua phuong phép, (+) Duéi LOQ cua

phuong phéap
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4.6. Xay dung quy trinh dinh lwgng cac tap trong nguyén li¢u
va thanh pham carvedilol bing CE
Sau khi khao sat, diéu kién dién di t6i vu ding dé dinh luong
ddng thoi carvedilol va céc tap nhu sau: Chiéu dai cot hiéu dung
40 cm; chiéu dai cot tong 48,5 cm; duong kinh ngoai: 360 pm;
duong kinh trong 75 pm; BGE gém dém acetat 100 mM pH 5
chira SDS 7 mM trong hén hop ACN : nudc (50: 50); dién thé 20
kV; dong dién 150 pA; nhiét d6 cassett 20 °C; ti€m mau 35 mBar
trong 4 gidy; budc séng phat hién 220 nm cho tap E va 242 nm
cho céc tap con lai. Dung méi pha mau: MeOH : BGE (1:3).
Quy trinh dwoc thdm dinh dat yu cau theo ICH trén cac tiéu chi:
Do phi hop hé thong, tinh dac hiéu, tinh tuyén tinh, khoang xac
dinh, do chinh xac, d6 dang, gi¢i han phat hién va giéi han dinh
lwong.
Bang 4.8. Két qua dinh luong carvedilol va céc tap trong cac
nguyén liéu va thanh pham vién nén bang CE

Ham lwgng (%)
Carvedilol TapA TapB TapC TapD TapE

M1 98,67 - - - - -
M2 100,37 0,09 - - - -

Mau

M3 97,46 - - - - -
M4 101,38 - - - - -
M5 98,39 - - - - -
M6 100,78 - - - - -
NL1 101,50 0,05 - - - -
NL2 99,58 - - - - -
NL3 99,79 - - - - -

Ghi chu: (-) Du6i LOD cua phuong phap
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5. BAN LUAN

5.1. Téng hep, tinh ché va xac dinh cu tric cac tap

Nghién ctru da dé xuat cac quy trinh tong hop cac tap A, B, C, D,
E véi hiéu suat cao. Trong d6, quy trinh tdng hop céc tap B, C la
cac quy trinh lan dau tién cdng bd. Cu thé, tap B duoc tong hop
tir carvedilol thay vi 2-(2-methoxyphenoxy)ethylamin nhu trong
nghién ciru cia Somisetti Narender Rao. Hiéu suat tong hop va
tinh ché tap B 1a 70,8%, ting gan gap doi so véi cong trinh cua
Somisetti Narender Rao. Quy trinh tong hop va tinh ché trong dé
tai don gian, dé thuc hién tai cac phong thi nghiém va cho hiéu
suit tong hop cao va do tinh khiét cua tap B tong hop dat yéu cau
dé thiét 1ap tap chit chuan dbi chiéu (> 98,0%).

Ciing nhu tap B, tap C ciing duoc téng hop tir chinh duoc chat
carvedilol qua 1 phan g, va cho dén nay van chura c6 cong trinh
nghién ciru ndo trén thé gidi cong b tong hop tap C tir carvedilol.
Hiéu suét cta phan tng tong hop tap C trong nghién ciru nay cao
hon nghién cuau cua Somisetti Narender Rao (78,5% so voi
17,7%). Do d6 quy trinh tong hop tap C trong nghién ctu nay
don gian, hiéu suat cao, tap C sau tinh ché dat do tinh khiét pha
hop dé thiét 1ap tap chuan ddi chiéu.

Céc quy trinh tong hop tap A, D, E dugc khao sat cac yéu té anh
huéng dén hiéu suat, gdm dung mdi, xdc tac, nhiét do, thoi gian
phan tng. So véi cac nghién ctru trudc, hiéu suat cua qua trinh
téng hop va tinh ché cac tap da duoc cai thién dang ké. Hiéu suat
cta phan ng tong hop tap A qua 2 giai doan trong nghién ctu nay
lan Tuot 12 86,5% va 71,7%, hiéu suat toan quy trinh 1a 62,02%,
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cao hon nhiéu so véi nghién cau cua G. Madhusudhan va
Somisetti Narender Rao vaéi hiéu suat tong hop 1a 32,8% va 45%.
Hiéu suat cua qua trinh tong hop va tinh ché tap D d ting 1én
80,3% so vai 75% trong nghién ciru cia Somisetti Narender Rao.
Vé xac dinh cau tric hda hoc, cac phd UV-Vis, IR, MS va NMR
cho phép khing dinh cAu tric san pham tong hop la cac tap A, B,
C, D, E cua carvedilol. Trén pho IR, cic dinh dic trung pht hop
v6i phd IR cua céc tap. Trén phd khéi HR-MS cua céc tap c6
manh m/z phu hop Vvéi gia tri m/z du kién va pha hop véi khéi
luong phan tir dy kién cua céc tap. Céc tin hiéu trén pho H-
NMR, BC-NMR va phé 2 chiéu HMBC, HSQC déu cho thiy sé
luong, Vi tri va cac tuong tac J° va J* gitra *H va *C la phu hop
Vi cdng thirc ciu tao cua cac tap.

5.2. Thiét 1ap chat déi chiéu

Két qua danh gia va thiét 1ap chat ddi chiéu cac tap A, B, C, D, E
carvedilol cho thy cac chét nay du diéu kién dé dang ky chuan
qudc gia voi ham lugng duoc xac dinh lan luot 1a 99,34; 99,68;
99,56; 99,95; 99,77% tinh theo nguyén trang. Vi quy trinh téng
hop va thiét Iap chat chuan trén c6 thé cung cip du cho cac xi
nghiép duoc trong nuéc co nhu cau, gop phan lam tiang nguon
tap chuan trong cong tac kiém tra chat lwong tap chat lién quan.

5.3. Quy trinh dinh lwgng cac tap trong nguyén lieueu va
thanh pham bang HPLC va CE

Nghién ciru di xay dung quy trinh cho phép dinh lwong dong thoi
carvedilol va mot sb tap trong ché pham thubc chira carvedilol
dang luu hanh trén thi trudng bang hai phuong phap HPLC va
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CE. Bang viéc sir dung chung mot quy trinh phan tich dé dinh
luong dong thoi carvedilol va cac tap nhu vay da gitp tiét kiém
duoc thoi gian, cdng sic, dung méi hoa chat va chi phi. Nghién
ctru da khao sat cac yéu t vé dicu kién sic ky va dién di dé ti
uu hoa cac quy trinh. So vai quy trinh cia Duoc dién My 43, quy
trinh HPLC c6 thoi gian phan tich ngén, cai thién do phan giai
c4c pic tap A va E, dinh luong dong thoi carvedilol va cac tap ma
phai thay doi thé tich tiém. Vi quy trinh CE, day 1a cong bd dau
tién vé dinh lugng dong thoi cac chét trén bang phuong phap dién
di mao quan trong nguyén liéu va thanh pham chira carvedilol.
Céc quy trinh da duoc tham dinh céc tiéu chi theo yéu cau cua ICH.
Két qua &p dung cac quy trinh dé dinh luong cAc tap trong cac mau
ché pham va nguyén liéu cho thiy cac mau déu dat giéi han theo USP.
6. KET LUAN VA KIEN NGHI

a) Két luan: Luan an da dat duoc cac muc tiéu dé ra nhu sau:

- P téng hop va xac dinh cac diéu kién tdng hop cho hiéu suat
cao ddi véi cac tap A, B, C, D, E cuia carvedilol, ddng thoi xéac
dinh c4u trdc cua san pham bang phuong phap phd nghiém (IR,
MS va NMR). Do tinh khiét dugc xac dinh bang phuong phap
HPLC, c4c san pham c6 d tinh khiét cao c6 thé dung lam chat
déi chiéu trong kiém nghiém: Tap A carvedilol véi d6 tinh khiét
99,14 %, hiéu suét toan qui trinh 62,02 %; Tap B carvedilol véi
do tinh khiét 99,26 %, hiéu suat toan qui trinh 70,80 %; Tap C
carvedilol vé&i do tinh khiét 99,92 %, hiéu suat toan qui trinh
78,50 %; Tap D carvedilol voi d6 tinh khiét 99,86 %, hiéu suat
toan qui trinh 80,30 %; Tap E carvedilol voi do tinh khiét
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99,96 %, hiéu suat toan qui trinh 87,64 %. Trong d6, quy trinh
tong hop tap B va tap C tir carvedilol lan dau tién dugc cong bd.
Pi xay dung va tham dinh dat y8u ciu qui trinh x4c dinh d6 tinh khiét
cua cac tap A, B, C, D va E ciia carvedilol bang phuong phap HPLC.
- i danh gia chit lwong cac tap A, B, C, D va E cua carvedilol
téng hop. Tir d6, da thiét 1ap cac chat ddi chiéu tir c4c tap trén:
Chéat ddi chiéu tap A carvedilol c6 gia tri 4n dinh 99,36 %; tap B
carvedilol c6 gia tri an dinh 99,70 %:; tap C carvedilol c6 gia tri
an dinh 99,60 %:; tap D carvedilol c6 gi4 tri 4n dinh 99,96 %; tap
E carvedilol c6 gia tri 4n dinh 99,77 %.

- P xay dyng va thim dinh dat yéu cu qui trinh dinh lugng dong
thoi carvedilol va cac tap A, B, C, D, E trong nguyén li¢u va
thanh pham bang phuong phap HPLC.

- Pa xay dyng va thim dinh dat yéu cau qui trinh dinh luong dong
thoi carvedilol va céc tap A, B, C, D, E trong nguyén liéu va thanh
pham bang phuong phap dién di mao quan. Pay 1 cong bd dau tién
vé dinh luong ddng thoi cac chét trén biang phurong phép dién di mao
quan trong nguyén liéu va thanh pham chira carvedilol.

b) Kién nghi

Luan an d& xuat tiép tuc nghién ctru d6 on dinh cua céc tap chat
d6i chiéu trén dé c6 thé tinh toan chu ky danh gia lai chét chuan;
Ung dung quy trinh kiém tra c4c tap A, B, C, D, E cua carvedilol
trén cac mau nguyén lidu va thanh pham tuong tmg khac dang
lwu hanh trén thi truedng; va tiép tuc nghién ciru tong hop cac tap
chat lién quan cua cac dugc chat khac dé b6 sung vao ngan hang
chat ddi chiéu tap chat trong nudc.
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