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LOI CAM ON

Vi 10ng biét on siu sic em xin chan thanh cam on TS. Lwu Vin Chinh
d4 giao dé tai va tan tinh huéng dan em trong sudt qua trinh lam luan van.

Em ciing xin chan thanh cam on cac thdy c6 gido trong bd moén hoa Hitu
co ciing nhu céac thay ¢ cua khoa Hoa hoc — PH KHTN d4 tan tinh truyén dat
kién thirc va dong gop nhiéu y kién quy bau trong subt qua trinh em hoc tap va
hoan thanh luan van cta minh.

Cubi clng em Xin cam on cac anh chi phong hoat chat Sinh hoc - Vién
Hod hoc cac hop chat Thién nhién - Vién Khoa hoc va Céng nghé Viét Nam d4
tao diéu kién va tan tinh gilp d& trong qua trinh tién hanh thyc nghiém.

Ha Noi, Ngay 25 thang 11 nam 2009
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MO PAU

Bénh cao huyét ap la bénh thuong gap nhét trong x& hoi hién dai, dac biét &
nhitng nguoi c6 tudi va ngay cang c6 xu hudng ting 18n & nhitng nguoi ¢ do tudi thanh
nién va trung nién, bénh c6 quan hé chat ch€ vdi bénh tim mach, day la mot trong
nhitng bénh nguy hiém, gay tir vong cao, dién bién bénh d6t ngot, khé luong. Mot sb
yéu t6 nguy co lam gia ting nguy co cao huyét ap nhu tiéu dudng, thude 14, ting lipid
méu, di truyén. Cao huyét ap 1a bénh 1y giy tir vong va di ching than kinh ning né nhu
liét nita nguoi, hon mé véi doi sdng thuc vat, déng thoi co thé thic day suy tim, thiéu
méau co tim 1am anh huéng nhiéu dén chat lugng song ( khong cam thdy khoé khoan,
mat kha ning lao dong). Theo thdng ké, bénh tim mach do cao huyét ap giy tir vong
hang dau, dic biét & cac nudc cong nghiép phat trién. Theo t6 chiic y té thé gidi, tri sd
huyét ap toi vu 1a 120/80 mmHg, trong d6 chi sé 120 1a huyét ap tdm thu, chi s6 dudi
80 l1a huyét ap tam truong. & ngudi bi huyét ap cao, 2 chi s d6 cao hon 140/90 mmHg.
Viéc str dung thudc dé diéu tri cao huyét 4p 14 nhim dua tri s6 huyét ap xubng dudi
140/90 mmHg d6i v6i ngudi trén 60 tudi va dudi 135/85 mmHg d6i véi ngudi trung

nién hay méc bénh dai thio duong.

Cho dén nay d4 c6 nhiéu loai thudc duoc str dung dé diéu tri bénh cao huyét ap
va tim mach nhu: Nhom thudc tac dung 18n than kinh trung wong (metyldopa, clonidin,
reserpin...); nhdm thudc loi tiéu (indapamid, amilorid, hydroclorothiazid, furosesemid,
spironolacton, triamteren...); nhém thudc dd6i khang canxi (nifedipin, nicardipin,
amlodipin, isradipin, verapamil, ditiazem....); nhém thuéc @c ché men chuyén
(captopril, enalapril, bennazepril, quinapril...); nhém thubc khang thu thé angiotensin
Il. (losartan, candesartan, valsartan...); nhom thudc chen thu thé alpha (pazosin,

alfurosin, terarosin, phentolamin...) [34].

Nhom thude dang duoc ding rong réi trong diéu tri bénh cao huyét ap va tim
mach 1& nhém thudc chen thu thé béta (B-blockers). Pién hinh caa nhém nay la

atenolol, metoprolol, propranolol, pindolol, nadolol, acebutolol... Co ché tic dung ciia



thudc nay 12 trc ché thu thé béta giao cam & tim, mach ngoai vi, do d6 s& 1am cham nhip
tim va ha huyét ap. Trong sé d0, atenolol duoc str dung rat rong ri vi ¢6 nhiéu uu diém
dugc hoc, ngoai lam giam huyét ap, atenolol con lam giam nhip tim va chong thiéu
niang mach vanh, chéng bénh dau that nguyc va nhdi mau co tim nén chiang rat co loi,
hay dugc chi dinh ding cho cac bénh nhan ting huyét ap c6 kém theo loan nhip tim,
tim nhanh, ngoai tim thu, ngudi hay bi hdi hop tréng nguc kém theo bénh mach vanh
[35]. Pic biét cac phan tng phu ctia nd khong c6 hodc rit nhe nén chi phai udng ca liu

thudc 1 1an trong ngay, lidu cao dbi voi bénh nang mdi phai dung téi 2 1an/ngay.

Do d6 diéu tri huyét ap cao 1a van dé can luu y trong cong doéng vi nhitng hau
qua to 16n cua néd. Hién nay, cac thudc diéu tri cao huyét 4p thudng phai nhap ngoai,
gia ca thuong dat ma ngudn thudc khong thé chu dong dugc. Do vay, chiing t6i quyét
dinh chon dé tai:

Tong hop va nghién ciru hoat tinh ha huyét ap ciia atenolol.

Véi muc tiéu dat ra la:

Xay dyng dugc qui trinh cdng nghé tong hop hdn hop 2 dang R va S cua
atenolol & qui mé phong thi nghiém tir chat ddu don gian nhat 13 phenol va cai tién qui
trinh sao cho ¢6 hiéu qua nhat phl hop véi diéu kién ¢ Viét nam. Nghién ciru thir
nghiém tinh an toan va tac dung duogc 1y cta atenolol nhu xac dinh LDsg, thir nghiém
kha ning ha huyét ap cta atenolol trén md hinh chudt dé c6 két luan vé hoat tinh ha

huyét ap cta chat tong hop dugc.



CHUONG 1. TONG QUAN
1.1. Giéi thiéu vé nhom thudc chen thu thé béta va atenolol
1.1.1. Vai nét vé nhém thudc chen thu thé béta [33]

Nhom thudc chen thy thé béta 14 nhém céc thude duoc st dung dé diéu tri cac
chang rdi loan tim mach nhu chimg ting huyét ap, chung loan nhip tim, ching thiéu
mau cuc bo. Mdi loai thubc thusc nhém chen thu thé béta déu bao gom it nhat mot
trung tam bat d6i va hoat tinh quang hoat cua ching tac dong dén cac thy thé béta —
adrenergic. Véi cac chat thuoc nhdm chen thu thé béta ma cé duy nhat mot nguyén tu
cac bon bat ddi thi cac dong phan (S) enantiomer (ddi quang quay trai) s& c6 hoat luc
manh hon cac ddi quang cua né. Cac ddi quang khac nhau cua mot sb loai thuée nay cé
tac dong khac nhau, nhu tac dong khang thu thé alpha — adrenergic hoic tac dong
chéng loan nhip tim Iép III. Tuy nhién cac tac dong nay biéu hién tinh 1ap thé thap hon
S0 V&i Viée tac dong dén cac thy thé béta. Nhom thudc chen thu thé beta kha da dang vé
chang loai, ngoai trir timolol, tat ca cac thuc nay dugc sir dung trong viéc diéu tri 1am
sang vai cac bénh nhan huyét 4p va tim mach dudi dang raxemic. Theo quan diém
dugce dong luc hoc, nhém nay cé gia tri 16n trong viéc gin két cac thé plasma protein,
phan 16n cac thudc nay bi mat di trong qua trinh trao doi chat, bai tiét qua duong nudc
tiéu va bi hap thu bai gan, nong do twong ddi cua cac ddi quang trong thé plasma
khéng phai la cé dinh ma né thay ddi theo tirng thanh vién caa nhdm. Ngoai ra, nhiéu
yéu té lién quan dén thudc hoic bénh nhan cd thé anh huong toi dugc luc cua cac
thudc nhom chen thu thé béta. Su hiéu biét vé duogc luc, vé tic dung 1ap thé c6 thé gilp
giai thich va du doan su khac biét gitra cac bénh nhan trong viéc phan ung véi loai

thudc nay.

Trong diéu tri 1am sang, cac thudc chen thu thé béta chiém mét vi tri kha quan
trong va chung duogc sir dung rat pho bién. Mot sé thude dd duoc tong hop va duoc sir
dung mot cach c6 hé thong trong diéu tri cac chang rdi loan tim mach nhu chimg ting

huyét ap, chiing loan nhip tim, chtg dau that nguc, ting nhan ap. B4i véi cac tac dung



lam sang nay, cac nhom chen thu thé béta thuong duoc phan biét dya trén su chon loc
cua ching dbi voi céac thy thé béta. Cac thudc chen thu thé béta khdng chon loc bao
gom: propranolol, oxprenolol, pindolol, nadolol, timolol va labetalol, chiing c6 tac
dung d6i khang véi cac thy thé béta-1, béta-2 adrenergic. Cac thudc chen thu thé béta
chon loc bao gdm: metoprolol, atenolol, esmolol va acebutolol, chiing c6 tac dung gan
két cac thu thé béta 1-adrenergic manh hon nhom khong chon loc. Cac thudc chen thu
thé béta chon loc thuong dugc chi dinh cho céc bénh nhan ma trong ngudi ¢6 céac thu
thé két hop co nguy co gy ra tac dung phu, d6 1a cac bénh nhan mac cac chang bénh

nhu hen xuyén, tiéu dudng, hay bénh Raynaud.

Mét dic diém dé nhan thay nhét trong cdng thtc ciu tao caa caa nhém chen thu
thé béta 1a c6 it nhat mot vong thom, két hop véi mot mach ankyl c6 nhém hidroxyl
bac hai va nhdm amin hoat dong. Mdi chat trong nhom nay déu ¢ mot hoac nhiéu
trung tam bat d6i trén mach ankyl va gin truc tiép voi nhdm hidroxyl. Ngoai trir
timolol chi c6 mot dong phan S, cac chat con lai déu co hai dong phan tao thanh hén

hop raxemic. Dudi ddy 1a cong thirc ciu tao mot vai chat thuoc nhém chen thu thé béta:

H H
O. N CH; O, N CHjy
CH; H;C CH,4
H,N N,

2
atenolol metoprolol

OH OH

AN A
o NYCH3 O NYCHz
oo
O e esmolol
propranolol o

/ ool acebutolol
ne pidolo



CONH,

u OH
e} N CH;
CH,

CH, E
OH

labetalol
OH

OH nadolol
1.1.2. Giéi thiéu vé atenolol

Atenolol 12 hop chat hitu co, c6 cong thirc phan tir C14H,,N,03 va ¢6 cdng thire
C4u tao nhu & phia dudi, thuoc nhém thube chen thu thé béta (B-blockers), atenolol tac
dung cha yéu 1én thy thé béta-1. Pay 1a mot hoat chat dang sir dung rat rong rai trong
diéu ché thudc diéu tri bénh cao huyét ap, dau that nguc va nhdi mau co tim. Thudc
duogc cung cap dudi cac tén thuong mai nhu: Atehexal (Hexal); Ateno basan (Sagitta);
Atenol (CT); Cuxanorm (TAD); Ibinolo (IBI); Myocord (Elvetium-Rhodia);
Prenormine (Zeneca); Seles Beta (Schwarz); Tenoblock (Leiras); Tenormin (Zeneca);
Uniloc (Nycomed); Anselol; Antipressan; Ate; Atebeta; Atehexal; Atendol; Atenix;
Ateno; Betatop; Blocotenol; Cuxanorm; Duratenol; Evitocor; Falitonsin; Jenatenol;
Juvental; Noten; Tenlol; Teno; Tenormin(e); Tensig; Tonoprotect; Totamol; Xaten,
Beta-Adalat, Kalten, Tenben, Tenchlor, Tenif, Tenoret(ic) and Totaretic....[11, 12].

Cong thirc cau tao cua atenolol duoc biéu dién nhu sau:

H
O\}\/N CH,
o Y

CH3
HoN

Trong cong nghiép, atenolol duoc san xuat duéi dang hdn hop raxemic caa hai

dang 1ap thé R(+) va S(-), c6 cong thirc ciu tao nhu sau:



OH

NHa

I=

NH>

S(-) atenolol R(+) atenolol

Trén thi trudng atenolol duge ban dudi dang hon hop raxemic cia 2 dang déng

phan (S-) atenolol va (R+)atenolol va la mot trong nam loai thubc ban chay nhat thé

gioi [8].
Bang 1: Mot sb tinh chat 1y hoa va dic trung ciu triic ciia atenolol

Tén thong thuong ATENOLOL

(RS)-4-(2-hydroxy-3-(isopropylamino)propoxy)phenyl)acetamide;
) 2-4-(2-Hydroxy-3-isopropylaminopropoxy)phenylacetamide; 4-(2'-

Tén hoé hoc ) )
hydroxy-3'-((1-methylethyl)amino) propoxy)benzeneacetamide; 1-
p-carbamoylmethyl phenoxy-3-isopropylamino-2-propanol.

Cﬁng thure phﬁl’l tr C14H22N203

Khoi luong phén tir 266,34

Thanh phan nguyén t6

C 63,13%, H 8,33%, N 10,52%, O 18,02%

Nhiét do nong chay

146-148°C (c6 tai liéu 152-154°C)

Hang s6 phan li pKa

9.6 6 24°C

Thuo mau

Theo Liebermann Test mau den; Thudc thir Nessler: mau vang —

nau (cham)

0.008 (pH 7.0); 0.052 (pH 8.0) / (n-octanol/dém photphat)
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Moment ludng cuc 5.71 £0.20 D ¢ 20°C trong axit propionic

Dang lap thé Dang R(+) va S(-)

Pho tir ngoai UV max 225, 275, 283 nm (do trong metanol)

Pho hong ngoai Peak chinh: 1633, 1245, 1510, 1184, 805, 820 cm .
Ph6 khdi lugng m/z 72, 30, 56, 98, 43, 107, 41, 73.
Trang thai Dang bot mau trang, khong mui.

Tan hoan toan trong metanol; tan trong axit axetic, DMSO; tuong
" d6i it tan trong etanol 96%; it tan trong nudc, isopropanol; rét it tan
Tinh tan
trong axeton, dioxan; khong tan trong axetonitrin, etylaxetat,

clorofoc.

* Mot vai nét vé hoat tinh ha huyét ap ciia atenolol.

Trong khi ¢6 nhiéu tai liéu nghién ctu chi ra rang propranolol c6 tac dung ha
huyét ap thong qua tac dong 1én than kinh trung uong (TKTW) thi d6i véi atenolol
chua thiy c6 tai liéu nao cho biét thong tin vé tic dong ndy cua né. Thuc té, J.L.
Montastruc va cong su [34] d& khong thé chimg minh dugc tic dung ha huyét ap khi sir
dung atenolol v&i liéu luong 50pg/kg cho chd dugc gy ting huyét ap thong qua than
kinh. Tréi lai, Dayer va cac cong su [52] d4 théng bao Ia tir 1,0 dén 2,5 mg atenolol
tiém dudi da va tiém tinh mach & méo cho két qua 14 méo van tinh tao, khong bj ting
huyét ap, co thé giy ra tac dung ha huyét ap kéo dai va phu thudc lidu dung. Sau 1 dén

1,5 gio tac dung nay dat dén cuc dai va kéo dai trong thoi gian tir 3 dén 4 gio.

Céc két qua nghién ctru [51] ching minh rang atenolol c6 tic dung ha huyét ap
chon loc 1ap thé qua tic dong 18n hé TKTW. Chi c6 ddi quang (S) ctia atenolol méi gay
ha huyét ap va lam cham nhip tim khi dugc sir dung cho hé TKTW thong qua ving bé
I6n cia ndo hoic theo dudng tiém tinh mach. Mat khac, cac liéu lugng twong tu cia (R
+)atenolol khdng c6 tac dung ha huyét 4p dong mach hodc 1am giam nhip tim khi ding

tiém tinh mach hodc dung cho hé¢ TKTW, thdng qua ving bé 16n ctia ndo. Ngoai ra, véi
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licu luong thap nhat (33 pg/kg) dugc thir nghiém trong nghién ctru ndy, (S)-atenolol
giy dugc tic dung ha huyét ap sau khi tiém dudi da, nhung khong c6 tac dung ha huyét
ap dong mach sau khi tiém tinh mach véi cling liéu luong nhu vdy. Do d6, tac dung ha
huyét ap cta (S)-atenolol dugc nhan thay sau khi tiém duéi da khong thé 1y giai duoc
néu dua trén su 10 ri thudc vao vong tuan hoan Ion. Tém lai, cac két qua d6 ung ho
guan niém cho rﬁng, hé TKTW la vi tri tac dung ha huyét ap chon loc lap thé cua
atenolol. Viéc phat hién trong nghién ciru vé tac dung ha huyét 4p ciia atenolol c6 thé
quy cho d6i quang chen béta cua atenolol 1 (S)-atenolol, 6 1& s& md rong thém cac két
qua nghién ctu dic hiéu dbi quang truéc day va propranolol. Rahn [55] da théng bao
rang, tic dung diéu tri ting huyét 4p & nguoi dugce nhan thiy rd (S)-propranolol, trong
khi dbi quang (R) khong c6 tac dung d6. Gan day hon, Danilell [54] d& phét hién thay
rang, huyét ap dong mach & ché va chudt bi 1am giam cé y nghia nho diéu tri trudng

dién bang (S)-propranolol, ma khdng phai bang (R)-propranolol.

Tréai v6i dap ung ha huyét 4p kicu toan than duogc nhan thay khi tiém duéi da
(S)-atenolol, viéc tiém ddi quang (S) ndy cua thubc vao ndo that bén khdng gay giam
huyét ap dong mach. Do thude str dung cho nfo that bén s& tudi vao ving quanh n&o
that ctia ndo trude trude khi tudi tiép vao ving quanh ndo that cua ndo sau, con néu
tiém thudc vao viing bé 1n ctia ndo, thi thude s& tudi vao viing ndo sau trude khi duge
van chuyén xuéng tiy song theo hudng dich no tay binh thuong; cac dir kién ndy goi y
rang, vi tri gay tac dung ha huyét ap chon loc 1ap thé cua atenolol thong qua hé TKTW
c6 thé 1a ¢ ving ndo sau. Phat hién nay phu hop véi cac nghién ctru voi thanh vién
propranolol cia Tackett [56], trong cong trinh d6 d& phat hién thay rang, nfo sau I vi
tri quan trong nhat d6i véi tic dong ha huyét ap cua propranolol ding theo dudng
TKTW. Gan day hon, ving C1 cta chdi tiy bung bén d4 duoc nhan thay 13 vi tri ma
propranolol ¢ thé tac dong dé gay ha huyét ap.

Ciing tha vi hon khi nhén thiy rang liéu (S)-atenolol 33 pg/kg tiém vao ving bé
dudi ctia ndo 1am giam c6 ¥ nghia huyét ap dong mach va nhip tim, trong khi ciing lidu

nhu vay tiém tinh mach thi gay giam rd rang nhip tim, nhung khong lam thay d6i huyét
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ap dong mach. Nhu vy, mic di liéu (S)-atenolol nay khi duoc tiém tinh mach 1a duéi
ngudng tic dung ha huyét ap cua thude do, song co 18 ciing dir dé gy ra su chon loc cac
thu thé adrenalin béta ngoai vi, nhu dugc goi y bdi tac dung 1am giam c6 ¥ nghia nhip
tim. Cac phét hién trong nghién ctru nay cho thay rang tac dung ha huyét ap thong qua
hé TKTW cua (S)-atenolol c6 thé 1a tach roi v6i tic dung chon thy thé beta ¢ tim cua

thudc do.

Co ché dugc d& nghi cho tac dung ha huyét ap va lam cham nhip tim nhan thay
sau khi sir dung cac thudc chen thy thé adrenalin béta thdng qua hé TKTW van con ¢
su phan ddi. Cac nghién ctru trude day tir phong thi nghiém nay cho thay rang, tac dung
ha huyét ap ctia propranolol ding qua hé TKTW 1a do thudc nay kich thich su giai
phéng norepinephrin tir cic noron trong hé TKTW tiét noradrenalin (tirc
norepinephrin), ma hormon nay kich thich cac thu thé adrenalin alpha 2 trong hé
TKTW, va két qua 1a sy hoat dong cua than kinh giao cam ngoai bién giam va huyét ap
dong mach ha (Tacvett va cong su). Phll hop voi gia thuyét ndy 12 sy chimg minh gan
day cua Strickland [53] rang, viéc sir dung phentolamin 12 mot chat d6i khang adrenalin
alpha theo duong hé TKTW d4 lam mat tac dung ha huyét 4p cua (S)-atenolol ding
theo dudng hé TKTW va lam giam c6 y nghia tic dung ha huyét ap cua (S)-atenolol
tiém tinh mach. Mot két qua tuong tu ciing thu nhan dugc khi ding theo duong hé
TKTW chat d6i khang thu thé adrenalin alpha 2 la idazoxan. Hon nira, vi€c phat hi¢n su
chen thu thé adrenalin alpha 2 theo dudng hé TKTW 1am giam dap tng ha huyét ap cua
(S)-atenolol tiém tinh mach cho thiy rang, thudc twong ddi wa nudc ndy co thé dat téi
hé TKTW sau khi sir dung thudc theo duong toan than. Cing c6 thém diéu nay, Street
et. al. [57] d4 phét hién thiy & chudt than 16n rang, atenolol danh diu phong xa da duogc
phét hién thiy ¢ ndo sau 5 phut tiém tinh mach, mic du luong atenolol & néo thip hon

sau khi dung theo duong toan than.

Viéc sir dung (S)-atenolol theo dudng bé 16n ciia ndo gay ra tac dung 1am cham
nhip tim két hop vdi tic dung ha huyét ap. Viéc sir dung theo duong hé TKTW céc

thudc chen adrenalin beta khac nhu propranolol, oxprenolol va practolol ciing gay ra tac
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dung 1am cham nhip tim két hop véi tac dung ha huyét ap thong qua hé TKTW [38].
Téc dung 1am cham nhip tim ndy cia (S)-atenolol tiém dudi da c6 phai 12 két qua tac
dung cua thudc thong qua hé TKTW hay 1a do su van chuyén thude tir dich néo tay téi
vong tuan hoan 16n, diéu d6 khong thé xac dinh duogc tir cac dit liéu nghién ctu nay.
Tuy nhién, Montastruc [34] da théng béo 13, ca hai tac dung lam giam nhip tim va tac
dung ha huyét 4p thiy duogc sau khi ding thudc propranolol, bupranolol va oxprenolol
tiém dudi da déu c6 ngudn géc hé TKTW, boi vi cling cac liéu nhu vdy cia cac thude
nay dung theo dudng tiém tinh mach déu khong c6 tac dung lam thay doi bat ky thong
s6 nao trong hai thong s nay. Thém nira, trudc ddy chung toi ¢4 ching minh rang, ca
tac dung ha huyét 4p va lam giam nhip tim thdy duoc sau khi dung propranolol theo
duong tiém dudi da déu co thé dugc ngin can bang cach sit dung trude d6 theo dudng

hé TKTW chét d6i khang adrenalin alpha la phentolamin.

Nhu vay, cac két qua nghién ctru cho thiy rang, thudc chen adrenalin béta ua
nuéc atenolol ¢6 tac dung ha huyét ap khi sir dung theo duong hé TKTW, ma tac dung
nay c6 thé quy cho dbi quang (S) hay d6i quang hoat dong. Hon nita, cac s6 liéu nay
con cung cap thém bang chimg cing ¢d quan niém ring, tac dung ha huyét ap chon loc
lap thé thong qua hé TKTW c6 thé 1a tinh chat chung ciia cac thude chen adrenalin béta
va déng vai tro diéu trj ting huyét ap cta cac thudc nay.

1.2. Cac phuwong phap tong hgp atenolol

1.2.1. Tong hop atenolol tir p-hydroxyaxetophenon théng qua phan wing Wilgerodt
1.2.1.1 Phwong phdp thir nhdt: LA st dung phan Gng Wilgerodt bang cach cho p-
hydroxiaxetophenon phan tng v6i amonipolysunfua & nhiét d6 va ap suit cao dé tao
thanh p-hydroxiphenylaxetamit [13]. Sau d6 thuc hién phan Gng ngung tu véi
epiclohydrin trong méi trudng kiém (hodc xuc tic chuyén pha) dé tao thanh hdon hop
gom 2 dan xuat dang epoxi va dang halohydrin cta atenolol. Hon hop ndy cubi cling

dugc cho phan tng vai isopropylamin dé thu duoc atenolol
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OH
OH
(NHyg),S¢ ¢l \/AO
160°C, 55-60atm NaOH hoac o
xt chuyen pha

COCHs CH,CONH,
p-hydroxiaxetophenon p-hydroxiphenylaxetamit

O/\G o /\/\Cl o N J\

o oy H
OH >_N,_|2
+ —_—
CH,CONH, CH,CONH, CH,CONH,
Dang epoxi Dang halohydrin atenolol

Phuong phéap nay it ¢6 y nghia vé mat thuc tién do diéu kién phan tng kha ngit
nghéo, can nhiét do va 4p suat cao. Hon thé nira giai doan mot cua phan tng
(Willgerodt) khdng chon loc, thuong tao ra hdn hop gdom axit p-hydroxiphenylaxetic va

p-hydroxiphenylaxetamit. Nén it dugc sir dung trong thuc té.

1.2.1.2 Phwong phap thir 2: Trong phuong phap nay p-hydroxiaxetophenon ciing dugc
chuyén hoa thanh axit p-hydroxiphenylaxetic boi lwu huynh va morpholin théng qua
phan tng Willgerodt. Axit sinh ra dugc chuyén sang dang metyleste [14, 15], tiép theo
cho phan tmg véi epiclohydrin va isopropylamin dé tao ra din xuét este ctia atenolol,

cudi cling thyc hién phan tmg 4i nhan v6i NH; dé tao ra atenolol.

OH oH 0" X7

@]
a-c d-e f
— —_— >
COCH;3 CH,COOCHS, CH,COOCH,
p-hydroxiaxetophenon  p-hydroxiphenylaxetat Dang epoxi p-hydroxiphenylaxetat
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O/\/\”J\ oYY J\

N
OH OoH H
g
—>
CH,COOCH3 CH,CONH,
Dan xuat este cua atenolol atenolol
a, Luu huynh, morpholin b, NaOH - etanol ¢, SOCl,, metanol
d, Allyloromua e, m-CPBA f, Isopropylamin, g, Dung dich amoniac
Sm(OTf);3

Ciing giéng nhu phuong phép trén, phuong phap nay ciing gip nhitng khé khin
khi tién hanh, hiéu suat thip vi qua qué nhiéu giai doan, ngoai ra qua trinh phan tng tao
atenolol phai str dung cac tac nhan dat tién va khé kiém nhu axit m-clopebenzoic (m-
CPBA), vi thé phuong phap nay chi duoc str dung dé diéu ché timg dang d6i quang

riéng biét, dac biét 1a dang S-atenolol.
1.2.2. Tong hop atenolol tir este ciia axit p-hydroxyphenylaxetic.

Phuong phép nay duoc gi6i thiéu dé tong hop atenolol dudi dang raxemic hoic
dang tinh khiét ctia cac dong phan R va S cua atenolol (khi str dung enzim) [16, 17, 25,
26, 27, 28, 29].

Budéc 1: Pau tién cho butyl p-hydroxiphenylaxetat (1) (chat ndy c6 thé dé& dang duoc
diéu ché bang phan tng este hod axit p-hydroxiphenylaxetic véi 1-butanol) phan @ng
VGi epiclohydrin voi sy c6 mit cia xuc tac bazo (pyridin) dé tao thanh hdn hop san
pham 1 1-[p-[(butoxi-cacbonyl)metyl] phenoxi]-2,3-epoxipropan (2) va 1-[p-[(butoxi-
cacbonyl)metyl]phenoxi]-3-clopropan-2-ol (3). Ty 1é san pham (2) : (3) tao thanh la 30
£ 70. [17]
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OH o/\ﬁo O/Y\CI
cl \/L\O OH

+
piridin
) @) G)
O\/ﬁ 0 \/ﬁ O\/ﬁ
o} | o o) -
butyl p-hydroxiphenylaxetat dang epoxi dang halohydrin

Buée 2: Hon hop (2) va (3) duoc xtr Iy voi HCI, H' s& tan cong vOng epoxit caa (2) dé
tao thanh san pham dang halohydrin mong muén (3).

P G O%'

OH
90%

Tir san pham (3) ndy c6 thé diéu ché atenolol theo 3 cach nhu sau:

Buwée 3.1 Tong hop atenolol dang raxemic: Cho san pham (3) cong hop véi
isopropylamin dé tao thanh dan xuit este cta atenolol. Cudi cling thuy phan din xuét
este ndy bang NH; trong metanol s& thu dugc hdn hop raxemic cia atenolol. San pham
atenolol tao thanh dugc tinh ché bang cach két tinh lai trong dung méi etylaxetat
(EtOAC).
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OH

0O Cl 0] N/A
AN G

L

3) 2) NH;, metanol

O\/ﬁ NH,

o o)
dang halohydrin atenolol

Buwée 3.2: Diéu ché S-atenolol:

Mic di ca 2 dang atenolol déu cé hoat tinh sinh hoc, tuy nhién nhiing nghién ciru gan
day d4 chi ra rang (S)-atenolol it gdy phan tng phu hon dang hdn hop raxemic, nhu
trong phan téng quan d dua ra. Cac budc sau ddy sé mé ta chi tiét vé cach diéu ché
cac dang db6i quang cua atenolol tir 1-[p-[(butoxi-cachonyl)metyl]phenoxi]-3-

clopropan-2-ol (3) str dung xtc tac enzym Lipase Catalysis.

Tu 1-[p-[(butoxi-cacbonyl)metyl]phenoxi]-3-clopropan-2-ol (3) st dung enzim Lipase
tir Pseudomonas Cepacia trong hon hop dung méi anhydrit axetic va diisopropyl ete
(DIPE).

O/\{\CI LAPS O/\<\CI

OH lipase from OH
Pseudomonas Capacia

anhidric axetic trong o S-isomer
(3) diisopropyl ete (DIPE) (4)
O\/ﬁ O\/ﬁ
(@] (@]

Dang S-isomer (4) sau d6 s& duogc tién hanh cac budc diéu ché tuong ty nhu diéu ché
hdn hop raxemic cua atenolol nhu d¢& néu & budce 3.1. San pham thu dugc 13 dang (S)-

atenolol.
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e

OH
S-isomer > (S)-atenolol
4) 2) NH;, metanol
O\/ﬁ N H2
© O

Bude 3.3: Diéu ché R+atenolol

Ciing duoc tién hanh tir 1-[p-[(butoxi-cacbonyl)metyl]phenoxi]-3-clopropan-2-ol (3)
nhung st dung enzim Lipase tir Candida Cylindracea trong hén hop dung méi 1-
butanol va diisopropyl ete (DIPE).

0"l LAPS 0"l

OH lipase from Candida Z

Cylindracea OH
1-butanol trong o R+ isomer
(3) diisopropyl ete (DIPE) ( 5)

O\/ﬁ O\/ﬁ
@)
Dang (R+)isomer (5) sau d6 ciing dugc cho phan mg vai isopropyl amin sau do

thuy phan bang NH; trong metanol dé thu dugc san pham cudi cing la (R)+atenolol.

o "¢ o/\,/\N/L
% % H
R+ isomer > R)+atenolol
5 2) NHj;, metanol R®)
(5)
O\/ﬁ NH,
(@] (@]

Céc phuong phap sir dung enzim cho mét giai doan trong qué trinh tong hop

atenolol c6 wu diém 1a cd thé tao ra cac dong phan sach (S)- hodc (R)+atenolol theo nhur
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y muén tuy thudc vao enzim sir dung. Tuy vay phuong phap nay it dugc dua vao thuc
té do phai sir dung enzim va diéu kién tién hanh phan tmg kho c6 thé trién khai & quy
mo 16n.

1.2.3. Tong hop atenolol tir phenol

1.2.3.1 Thdng qua ddn xudt nitrin

Tir phenol, thyc hién phan tmg clometyl hoa dé tao dan xuat p-clometylphenol.
Sau d6 chuyén hoa tiép voi natri xianua trong dung méi dimetyl focmamit dé tao ra san
pham 1a p-hydroxiphenylaxetonitrin, tiép d6 thiy phan san phdm nay bang xuc tac khac
nhau s& thu dugc p-hydroxiphenylaxetamit, chuyén hoa tiép voi epiclohydrin dé tao hon
hop 2 dang epoxi va halohydrin cua p-hydroxiphenylaxetamit. Cubi cting hoa hop véi

luong du isopropylamin dé tao ra hdn hop raxemic cta atenolol [13, 18, 19, 35]

¢H:Cl CH,CN CH,CONH,
CH,O/HCI NaCN/DMF H,O0/HClI Cl O
NaOH hoac
xt chuyen pha
OH OH OH OH
Phenol p-hydroxiphenylaxetamit
O/\GO O/Y\ cl O/\/\ H J\
+ —_—
CH,CONH, CH,CONH, CH,CONH,
Dang epoxi Dang halohydrin atenolo]

1.2.3.2 Thdng qua ddn xudt nitrin sit dung xiic tic hydrat hod
C6 thé diéu ché atenolol thong qua din xuét nitrin bang 2 cach [20]:

Thir nhat: phan tng cta phenol (I) v6i focmandehit dé tao thanh 4-hydroximetylphenol
(II), sau d6 cho (II) phan ung tiép v6i NaCN trong dung méi dimetylfocmamit (DMF)
néng dé tao thanh 2-(4-hydroxiphenyl)axetonitrin (111). Thuy phan san pham (III) bang
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cach dun héi luu trong hdn hop etanol/nudc, voi xtc tac Pt s& thu duge din xuét
axetamit (IV). Sau d6 cho (IV) ngung tu véi lugng du epiclohydrin (V) nong trong
piperidin s& tao thanh 2-[4-(2-oxiranylmetoxi)phenyl]Jaxetamit (V1). Cudi cling thuc
hién phan tmg mo vong oxiran (VI) véi isopropylamin trong metanol dé thu duoc

atenolol.

Thir hai: 2 budc dau twong ty nhu trén, tiép theo ngung tu san pham din xuét
axetonitrin ~ (Ill)  véi  epiclohydrin (V) d& tao  thanh  2-[4-(2-
oxiranylmetoxi)phenyl]axetonitrin (VIII), sau d6 cho phan ung tiép véi isopropylamin
(VID) trong metanol dé tao thanh 2-[4-[2-hydroxi-3-
(isopropylamin)propoxi]phenyl]axetonitrin (1X). Cudi cing thuy phan san pham (IX)

nay bang cach dun hoi luu trong hdn hop dung méi etanol/nude, xuc tac Pt dé thu duoc

atenolol.
CH,OH
(I
H
(I)
NaCN

HoNo
H,O/Etanol 2 C”3
—»
O
OH

(ID) avy

‘_Cl/\« _l

MeOH MeOH
(VID) CH3
HyO/Etanol  H,N
R
/\/\ Pxt /\©\

IX)
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1.2.3.3 Thong qua dédn xudt axit p-hydroximandelic va p-hydroxiphenylaxetic

Trudc hét, phenol duoc chuyén héa thanh céc dan xuat p-hydroximandelic (hoic
mubi natri) sau d6 khir héa véi cac tac nhan khac nhau [9, 10, 21, 22, 23] va cudi cling
chuyén hoa thanh p-hydroxiphenylaxetamit trudc khi cho phan tng véi epiclohydrin va

isopropylamin. So dd dé tong hop atenolol tir phenol nhu sau:

?OO Na
CHOH CH,COOH CH,CONH,
HOC-COOH SnCl, 2H,0 NH,OH Cl \/L\ e}
NaOH —> —_—
NaOH hoac
xt chuyen pha
OH OH OH o
phenol p-hydroximandelat axit p-hydroxi ~ p-hydroxiphenyl

phenylactic axetamit

O/\/\NJ\

O/\Go oY el N
i : OH >—NH2 OH

CH,CONH, CH,CONH, CH,CONH,
Dang epoxi Dang halohydrin atenolol

Phuong phéap ndy di tir cac hoa chét thong dung ré tién, diéu kién phan tng ciing khong
qua ngat nghéo nén co thé tién hanh & quy mo 16n.

1.2.4. Tong hop atenolol tir 4-hydroxibenzylancol va 4-hydroxibenzaldehit [18, 30,
32]

So véi phuong phép tong hop atenolol thong qua di xuét nitrin & muc 1.2.3.1 va
1.2.3.2, phuong phéap duogc cic tac gia dua ra dudi day khong thuy phan ngay dan xuét
nitrin dé tao thanh amit ma qua trinh thuy phan nay chi duoc thuc hién ¢ giai doan cudi

cling cua qua trinh diéu ché atenolol.

1.2.4.1 Tong hop atenolol tir 4-hydroxibenzylancol

22



Tir hop chat ban dau 4-hydroxibenzylancol, sau d6 dugc nitrin hoa bang mudi
xianua kim loai kiém véi xac tic 13 alkylfocmat. San pham tao thanh 4-
hydroxiphenylaxetonitrin sau d6 cho phan tng véi epiclohydrin trong méi truong kiém
(hoic xtic tac chuyén pha), san pham thu dugc la mot hdn hop dang epoxi hoic
halohydrin. Hon hop nay duoc cho phan tng voi isopropylamin dé tao thanh din xuat
nitrin cua atenolol. Thuy phan dan xuat ndy trong HCI s& thu duoc atenolol.

o7 o "al

OH OH
o OH
NaCN Cl \/L\O
’ s +
n-propylfocmat NaOH hoac
xt chuyen pha

CH,0OH CH,CN CH,CN CH,CN
4-hydroxibenzyl 4-hydroxiphenyl Dang epoxi Dang halohydrin
ancol axetonitrin | ]
o /\/\ N J\ o /\/\ N J\
oH H OH H
NH,
HC1
_— »
CH,CN CH,CONH,
Dan xuat nitrin atenolol
cua atenolol

1.2.4.2. Téng hop atenolol tir 4-hydroxibenzandehit

Phuong phép nay twong ty nhu phuong phap tong hop tir 4-hydroxibenzylancol
d4 néu ¢ trén, trong d6 4-hydroxibenzylancol sé duoc diéu ché ‘tai chd’ bai phan ung

khtr 4-hydroxibenzandehit véi tac nhan 14 mot mudi bo tetrahidrua coia kim loai kiém.
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OH
© OH
NaBH4 NaCN Cl \/L\O
- +
-propylfocmat NaOH hoac
xt chuyen pha

CH,CN CH,CN CH,CN
-hydrox1benzandeh1t 4-hydroxiphenyl Dang epoxi Dang halohydrin
axetonitrin | |
O/Y\ N J\ O/\/\ N J\
>_NH oH H oH H
? HCl
é :
CH,CN CH,CONH,
Dan xuat nitrin atenolol

cua atenolol

1.2.5. Tong hop (S)-atenolol [24, 25]
Phuong phap nay st dung dé tong hop dang dong phan tinh khiét (S)-atenolol.

Pau tién ngung tu axetamit (I) voi (R)-epiclohydrin (11) trong dung dich NaOH (hoic
LiOH; NaOH/benzyltrimetylamoni clorua (BTA-CI) dé tao thanh hdn hop gdm 2 dang
dan xuat 12 epoxipropan (I11) va clopropanol (IV). Tir d6 c6 thé diéu ché truc tiép thanh
(S)-atenolol bang phan tng truc tiép v&i isopropylamin (V) trong metanol. Hodc 1&
trudc hét cho hdn hop gom (IID/(IV) phan tng véi NaOH dé tao thanh (S)-(111) va sau

d6 cho phan mg véi isopropylamin (V) nhu trén dé tao thanh san pham mong mudn.
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cl HN. HoN
HZN\ﬁ My 2 ﬁ 2 ﬁ
—_—
0 OH NaOH, BTA-Cl O 0 . cl
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/ CH NaOH
HN—

V)

CH,

HZN\

CH
)& ¢
CHs I
N < 0
H
H

H->N
2 \C
I
0 0

(S)-atenolol

Olln

‘
U

(S)-1I

Sau khi tham khao cac con duong tong hop atenolol, ching toi lya chon con
duong kha thi nhit cho muc dich tong hop chat nay phd hop véi diéu kién ¢ Viét Nam
va c6 thé dua ra san xuat & qui md 16n: Pé 1a tong hop bing con duwdng hoa hoc tir
chit diu phenol thdong qua hep chat trung gian chia khdéa p-

hydroxyphenylaxetamit va so db ciia qui trinh tong hop atenolol nhu sau :
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SO PO TONG HGP ATENOLOL

OHC-COOH
(50% trong nuoc)
HO — HO CH—COONa
NaOH

HCI
Phenol Sodium p-hydroxymandelate

SnCl, 2H,0
trong HCI

H,—COOH

p-hydroxyphenylacetic acid
isobutylmetyl xeton
CH3OH
HCl
NH,4OH

HO CH,—CONH,

p-hydroxyphenylacetagide

Cl

NaOH hoac
(Xuc tac chuyen pha)

(CH3)3NHCI

/Y\ CH,CONH,
HoNOCH,C

Dang halohydrin
Dang epoxy

I\ J
g
CHa_
CHNH,
CHy” CH,

O——CHz—CGH—CH,~NH—CH

AN

OH CHs

CH,CONH,

Atenolol
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CHUONG 2. THUC NGHIEM
2.1. Cac phuwong phap thuc nghiém
2.1.1. Thiét bi, dung cu va hoa chat ding trong téng hep.

+ May khudy tir gia nhiét Heidolph MR Hei-Standard cua Buc

+ May cét quay chan khdng IKA RV 06.2 cua Puc, bom chan khong Buchi Vac V-
500 cua Thuy Sy

+ Bép dun binh cau Trung Qudc

+ Dung cu thuy tinh: Binh ciu 3 ¢6 cac loai; sinh han; cot vigro; phéu nho giot; phéu
chiét cac loai; dng dong; coc céc loai; pipét...

+ Ban néng hong ngoai Schott SLK 2 ctia Dtic

+ Can dién tr 10° Ohaus Explorer Pro EP613C (610 gam/1 mg)

+ Can ky thuat 10 Ohaus Explorer Pro EP4102C (4100 gam/0.01g)

+ Tu hat khi doc Viét Nam

* C4c hod chat dung trong téng hop déu dugc mua tir hdng Merck — Bic. Cac dung moi

mua tir Trung Qudc déu dugc cat qua cot vigro trude khi st dung.
2.1.2. Céc phwong phap sir dung trong tong hgp va tinh ché san pham.

* Piém nong chay duoc xac dinh trén may Buchi Melting Point B-545 ciia Thuy S§
bang phuwong phap mao quan md. Gradient nhiét do dwoc dat & ché @6 3°C/phat, nhiét

d6 t6i da dugc dat tuy theo mdi san pham tao thanh & mdi giai doan.

* Sic ky ban mong (SKBM) duoc thuc hién trén cac tam ban mong dé nhém trang
silicagen 60 F,s, cua hing Merck — Baic. Hién mau bang dén soi UV Camag Viewing
Box 3 ¢ budc soéng 254 nm va 365 nm hoic bang binh phun thuédc tha H,SO, 10% va
dbt nong ¢ 100°C.

* Sic ky cot st dung silicagel c6 ¢& hat 0,040-0,063 mm cua hang Merck — bic.
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2.1.3. Cac phuong phap nghién ctru cau tric clia cic san pham.
2.1.3.1 Phé ti# ngogi khd kién (UV-VIS)

Phé tir ngoai kha kién duoc do trén may GBC cintra 40 UV-VIS
Spectrophotometer cia Buc tai Vién Hoa hoc - Vién Khoa hoc va Céng nghé Viét
Nam. Ché do do: do d6 hip thu Abs, may do hai chum tia, dai budc song 200-600 nm,
do rong khe phé 1,0 nm, téc do quét 600 nm/phut, dung méi metanol.
2.1.3.2 Phé héng ngoai (FT-IR)

Pho IR cua cac chat duge do SHIMADZU FTIR 8107M ciia Nhat tai vién Hoa
hoc c&c hop chat Thién nhién - vién Khoa hoc va Cong nghé Viét Nam. Ché do do: do
do truyén qua, dai sé séng 4000-500 cm™, do phan giai 0,25 cm™, sé lan quét 32
lan/phd; mau duoc chuan bi bang cach nghién min véi bot KBr theo ty 16 5 + 10 mg
chat / 1gam KBr va ép thanh vién trong subt & 600 psi trong 5 phut.
2.1.3.3 Phuwong phdp sdc ky léng hiéu ning cao ghép néi khéi phé (HPLC-MS)

Phan tich Sac ky long - khdi phé HPLC/DAD/MS trén may Agilent HPLC 1200
series / Agilent 6310 lon Trap caa My tai phong phan tich cau trdc, Vién Hoé hoc cac
hop chat Thién nhién — Vién Khoa hoc va Céng nghé Viét Nam.

Diéu kién phan tich:

+ Sic ky long (HPLC): cot khong phan cuc pha dao HPLC Zorbax Cig dudng kinh
3.0 mm x dai 150mm, kich thudc hat nhoi Spum, dung moéi MeOH: H,0 0,1% axit
fomic, toc 6 dong 0,5 - 0,8ml/phut, detector DAD

+ Khéi phé MS: nguén ion hoa su dung ché d6 ion hoa phun dién ESI'/ESI
(Electrospray ionization) véi khi N, 1a khi phun bui & ap suat phun 40 psi va nhiét do
khi 380°C, bo tach khdi sir dung kiéu biy ion (iontrap).

2.1.3.4 Phé cpng huwéng tiv hat nhin (NMR)
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Phd cong huéng tir hat nhan 'H-NMR, *C-NMR, DEPT dugc do trén may
Bruker Advance - 500 caa Buc tai Phong phan tich cau tric, Vién Hoa hoc - Vién Khoa
hoc va Cong nghé Viét Nam. Céac diéu kién do: tan s6 500 MHz va 125MHz, dung moi
DMSO-dg, chat chuan noi TMS.

2.2. TONG HQP ATENOLOL

So @6 cho qua trinh tong hop atenolol tir phenol dwoc dwa ra nhw sau :

Phenol

Diang dich azdt glyosxsrlic S0%
MNaDH
Lzat hod

Axit p-hyrdroxormandelic

SnCl, HOMHCL
B5-00%C

Axit p-herdroxorphersrlaxetic

LI OHHTCL
MH;

BP-hydroxrphenylaxetamit

Epiclohyrdrin
HLELH trimmetvlarmoniclora

Drang Epoxd wa hal obmgrdrin
cia p-berdeoasrphersrlavet amit

Izo properlarnin
T0-202
LTinh ché bang EtO b

aternolol

2.2.1. Tong hgp axit p-hydroxymandelic
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Cho vao binh cau ba c6 day tron dung tich 2000 ml da dugc lip may khuay,
phéu nho giot va sinh han héi luu 225,6g (213 ml, 2,4 mol) phenol, 199,8g (150 ml,
1,35 mol) dung dich axit glyoxylic 50% trong nudc, réi thém 600ml H,O. Lam lanh
hdn hop bang da mudi bén ngoai sao cho nhiét do ctia hdn hop & khoang 10-15°C. Tur
phéu nho giot, vira khudy hdn hop phan ung, vira nhé giot dung dich NaOH 50%
(khoang 130 ml) vao trong hdn hop va ludn duy tri nhiét d6 cia phan tng & 10-15°C
trong sudt qua trinh nho giot. Qué trinh thém dung dich NaOH 50% chi két thuc khi pH
cua hdn hop phan tmg dat 10,5-11. Nang nhiét do cua phan ung 18n 35°C va duy tri
phan Gmg & nhiét d6 ndy trong 3 gio. Piéu chinh pH cta phan tmg vé dén 7 bang axit
HCI dic va chiét & 35°C véi benzen (11an x 300 ml) va metylbutylxeton (2 lan x 300
ml) d¢ loai hét phenol du khong phan tmg hét. Tiép tuc axit hoa bang HCI dén pH = 2
va chiét 5 lan vai etyl axetat (mdi 1an 300 ml). Ho& hop cac dich chiét lai v6i nhau, cat

loai dung méi thu duoc 150g axit p-hydroxymadelic (hiéu sudt 65%).
2.2.2. Tong hop axit p-hydroxyphenylaxetic

Qui trinh nay lién quan dén qua trinh kha héa axit p-hydroxymanelic
monohydrat bang SnCl,. 2H,0 thanh axit p-hydroxyphenylaxetic (khéng phai tir mudi

natri cia no).

Cho vao trong binh cau day tron dung tich 50ml dugc dat trén may khudy tir 8ml
HCI dic, 8 ml nudc va 7,09 axit axit p-hydroxymanelic monohydrat. Hon hop nay dugc
khudy ki, sau d6 cho tiép 9g SnCl,.2H,0 vao hdn hop phan tmg. Dat hdn hop phan (mg
trong ndi cach thuy trén bép tir va dun sdi ndi cach thuy khoang 1 gio. Két thiic phan
g, hdn hop dugc 1am lach dén 10°C, két tua trang duoc loc, rira nhanh véi axeton va

sdy kho & 50°C trong chan khong.
2.2.3. Tong hop p-hydroxyphenylaxetamit

22,89 (0,15mol) Axit p-hydroxyphenylaxetic dugc hoa tan trong 45ml
isobutylmetylxeton trong binh cau day tron dat trén bép tir va dugc dun néng dén nhiét 4o
bay hoi 105°C & ap sut khi quyén, khi hdn hop déng phi ciia nude va isobutylmetylxeton
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duoc cat loai ra, dung dich dugc 1am lanh dén 10°C va 30ml metanol va mot vai giot HCI
dic (37%, d=1,18g/ml) duoc thém vao. Hon hop phan tng dugc hdi luu 4 tiéng va dung mdi
duoc cét loai dudi ap sut giam (50mmHg) & nhiét do bén trong 100°C. Phan con lai dugc
lam lanh dén 10°C va 51ml dung dich amonihydroxit (1,5 mol, d = 0,880g/ml) dugc thém
vao va hdon hop duge khudy & 20 — 25°C cho khoang 10 — 12 gio. Luong NH,OH du dugc
cat loai & nhiét d6 bén trong 100°C, va phan con lai dugc 1am lanh dén nhiét d6 phong. Hon
hop phan tmg duoc loc va chat rin thu dugc duoc rira 2 1an vi mot it nude lanh va lam khd
trong chan khdng & 80°C. San pham thu duoc 1 p-hydroxyphenylaxetamit. Dé thu dugc p-
hydroxyphenylaxetamit sach, san pham dugc két tinh lai tir nude c6 khéi lugng 16,59 (hiéu
SUat 75%).

2.2.4. Piéu ché hdn heop epoxi va halohydrin cia p-hydroxyphenylaxetamit

2.2.4.1 Piéu ché hén hop epoxi va halohydrin cia p-hydroxyphenylaxetamit bang
phdn trmg Véi kiém

Hon hop cua p-hydroxyphenylaxetamit va epiclohydrin theo ty 1& 1:3 duoc
khudy trong binh cau. Tiép d6, cho vao hdn hop ndy mot lwong nhd NaOH va nudc.
Khuay hdn hop phan tng ¢ nhiét d6 phong khoang 3-5 ngay va sau d6 san pham ¢ dang
chat ran mau trang duoc loc, 1am khd va kiém tra kha ning chuyén hoa ciing nhu ty 18
ctia hai dang san pham 1a epoxi va halohydrin bang méy sac khi 16ng ghép ndi khdi phd
(LC-MS).

2.2.4.2 Piéu ché hén hop epoxi va halohydrin cia p-hydroxyphenylaxetamit bang

xUc tac chuyén pha

Hon hop cua p-hydroxyphenylaxetamit va epiclohydrin theo ty 18 1:4 va maot
luong nhé xtc tic chuyén pha trimetyl amoni clorua dugc dung trong binh cau day tron
dit trén bép khudy tir. Hon hop phan tmg duoc gia nhiét 1én dén 90°C va duy tri ¢ nhiét
d6 nay trong 1 gio. Két thic phan Gmg, mot lugng nho nude duoc thém vao dé loai hét
cac hop chit vo co. Loc liy san pham mau tring, 1am kho dén khéi luong khong ddi va

xac dinh hiéu suit phan tng va ty 1¢ giita hai dang epoxi va halohydrin.
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+ Khdo sdt anh hwéng ciia nhiét dp dén hiéu sudt ciia phin teng va ty 1¢ giita hai

dang epoxi va halohydrin cua p-hydroxyphenylaxetamit

Céc hdn hop phan tmg gdm p-hydroxyphenylaxetamit, epiclohydrin va xuc tac
Chuyén pha trimetylamoni clorua véi ti 1€ nhu trén dugc thuc hi¢n phan ng ¢ cac nhiét
d6 40, 50, 60, 70, 80 va 100°C va duy tri & cac nhiét do d6 trong 1 gid. San phadm duoc
loc, 1am kho va xac dinh hiéu suit phan Gmg va ty 1& giita hai dang bang may sic khi
long - khdi pho LC-MS.

2.2.4.3 Piéu ché hén hop epoxi va halohydrin ciia p-hydroxyphenylaxetamit bang

hén ho kiém va xUc tac chuyén pha

Cac hon hop cta p-hydroxyphenylaxetamit va epiclohydrin theo ty 1& 1:3 duoc
cho vao trong binh cau rdi thém vao d6 mot lugng nho hdn hop xdc tdc bao gom
NaOH, trimetylamoni clorua va nuéc. Hon hop nay duoc khudy ¢ cac nhiét do tir 40-
80°C trong 1,5 gi¢. Két thuc phan tng, loc chét ran thu dugc, 1am khé, x4c dinh hiéu

suat phan tng va ty 18 giira hai dang epoxi va halohydrin.
2.2.5. Tong hop atenolol

Thém 16 g hon hop epoxi va halohydrin cua p-hydroxyphenylaxetamit vao binh
cau day tron dung tich 500ml c6 chira 240ml isopropylamin, lp sinh han héi luu hiéu
lyc va dat binh cau trén bép tir. Vira khudy vira dun hoi luu hdn hop phan tng trong 3
ngay. Két thic phan tng, hdn hop dugc 1am lanh dén nhiét d6 phong va dudi hét
isopropylamin du. Axit hoa dich phan tng thu dugc bang 20ml dung dich HCI 6N,
khudy ki va loc dich thu dugc trén phéu Busner, diéu chinh pH cua dich loc dén 10
bang dung dich NaOH 30%. Pé yén qua dém cho atenolol két tinh. Loc thu san pham

va tinh ché bang cach két tinh lai trong etylaxetat thu duoc 68g atenolol sach.

2.2.6. Tinh ché atenolol
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Atenolol thd va etylaxetat theo ty 1& 1g: 10ml duge dun hdi luu 20 phit trén ndi
cach thuy, loc noéng va bay hoi ¢ 4p suat giam dén khi con 1/2 thé tich, dé ngudi,

atenolol s& két tinh, loc va rira vai lan bang etylaxetat lanh, 1am kho.
2.3. NGHIEN CUU HOAT TiNH HA HUYET AP CUA ATENOLOL

Poc tinh cap va hoat tinh ha huyét 4p cta atenolol duoc thuc hién & Khoa Sinh
hoc - Pai hoc Khoa hoc Tu nhién - Pai hoc Qubc gia Ha Noi va Truong Pai hoc Y Ha
Noi
2.3.1. Nghién ciru ddc tinh cip ciia atenolol

Dong vat thuc nghiém:

Chuot nhat trang, ca hai giéng, khoé manh, trong lugng tir 18 — 229 do Vién vé sinh
dich t& Trung uong cung cép.

Chuot dugc nudi trong phong thi nghiém 4 ngay trudc khi nghién ciru, duoc nudi bang
thirc an chuén do Vién vé sinh Dich té Trung wong san Xuét, uéng nudc tu do.

Chuot duoc can dé xac dinh trong luong va dugc phan 16 ngiu nhién, mdi 16 10 con. Sau
d6 xac dinh LDs, ctia atenolol trén chudt nhat tring bang dudng udng theo phuong phap
Litchfield — Wilcoxon [3].

Trude khi tién hanh thi nghiém, cho chudt nhin dn qua dém.
Timng 16 chudt nhat duoc udng thude thir theo lidu ting dan tir 3g/kg dén 21g/kg, ubng 3
lan trong 24 gid, mdi 1an udng cach nhau it nhat 2h.

Theo ddi tinh trang chung cua chudt va s lwong chudt chét & mdi 16 trong 72
gio. Sau d6 tiép tuc theo ddi tinh trang chung cua chudt dén hét ngdy thir 7 sau khi uéng
thude thir 1an dau va tinh toan LD«

2.3.2. Nghién ciru hoat tinh ha huyét ap ciia atenolol
2.3.2.1 Poi tiwgng, thiét bj va hoa chat

Péi tugng: Gom 75 con chudt cong tring, ca hai gidng, khoé manh, trong luong

tir 195 — 243g do Hoc vién Quan y cung cép.
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Chuét duoc nudi trong phong thi nghiém 3 ngay trude khi nghién ciru, duoc nudi bang
thirc dn chuin do Vién vé sinh dich t& Trung uong san xuét, uéng nudc tu do. Chudt

dugc can dé xac dinh trong luong va duge phan thanh 5 16 ngiu nhién, mdi 16 15 con.
Thiét bi:

+ Hét khtr mai caa hing ESCO, Singapore

+ May do huyét ap tir dudi chudt (LE 5002 Storage pressure meter, Italy)

+ VA céc thiét bi nho 1é khac (bo dd mo, kim cong, chi...).

Hoé chat: Dung dich nuéc mubi sinh Iy, con 90° va ete, thudc atenolol (vi 50mg

ctia hdng STADApharm GmbH, Germany san xuat).
2.3.2.2 Phuwong phdp nghién ciru m0 phong theo phwong phdp ciia Evant [28]

Nghién ctu tac dung ha huyét ap ctua dugc chat atenolol trén chudt cong tring
theo mé hinh that dong mach than. Po huyét ap gian tiép tir dudi chudt cong trang.

Dung ete dé gdy mé chudt va phiu thuat that dong mach than trong hot khir mui.
Do huyét 4p va nhip tim trudc 24 gio va sau 6 - 7 ngay that dong mach than.

Céc 16 nghién ciru bao gom:
L6 1 (n = 15): udng nude binh thudng (Lo ddi chimg am)
L6 2 (n = 15): udng lidu 56mg/kg trong luong/ngdy
L6 3 (n = 15): udng liéu 84mg/kg trong luong/ngdy
L6 4 (n = 15): udng liéu 112mg/kg trong luong/ngdy

L6 5 (n = 15): ubng thudc atenolol (vién 50mg/kg) 14mg/kg trong lugng/ngay (L6 ddi
chung duong)

Chudt duoc udng thude trong 3 ngay lién tiép sau 7 ngdy thit dong mach than.
Mdi ngdy ubng 1 lidu duy nhat vao khoang 7 — 8 gid sang. Po huyét ap va nhip tim sau

udng thude 3 gio va 7 gio mdi ngay.
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CHUONG 3: KET QUA VA THAO LUAN
3.1. Két qua tong hep
3.1.1. Két qua tong hep axit p-hydroxymadelic

Axit p-hydroxymadelic 13 hop chat trung gian quan trong trong téng hop
atenolol. Ngoai axit p-hydroxymadelic, 2 ¢ddng phan nira caa nd la cac axit o va m-
hydroxymandelic cing duoc biét dén nhu 1a cac hop chat khang khuan in vitro ( Khang
E.typhi va staphylococcus aureus). V& mit ciu tao, axit p-hydroxymandelic c6 trung
tam bat ddi, do d6 axit nay xuét hién cac dong phan quang hoc. Trong thuc té, khi diéu
ché cac axit nay bang phuong phap hoa hoc chling ta nhan dugc hdn hop raxemic cua

cac axit hydroxymandelic.

Pé tong hop hdn hop raxemic cua axit p-hydroxymandelic, c6 kh& nhiéu phuong
phap duoc giéi thiéu. Tuy nhién, hai con dudng thudng hay dugc sir dung nhét 1a di qua
dan xuat nitrin va hydroxyankyl hoa truc tiép phenol, vi du tong hop axit p-

hydroxymanelic qua con duong nitrin:

OH OH OH
HCN HCI
> .
CHO CH— CN CH—COOH
OH OH

Ngoai ra mot con dudng khac duoc lya chon dé tong hop céc axit p-

hydroxymandelic 1 thuc hién phan ¢ng truc tiép gitta phenol va axit glyoxylic
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OH OH OH

CHO
+ - +
COOH ‘ HC —OH
HC —OH COOH
COOH o-hydroxymandelic
. SP phu
p—hydroxymandelic
SP chinh

So Véi cac phuong phép trén thi phuong phap nay thuc hién ¢ diéu kién nhiét do
va ap suat thuong, quy trinh phan tng khéng phac tap va hiéu suat c6 thé chap nhan
dugc. Do d6 chiing t6i lua chon phuong phap nay dé tong hop axit p-hydroxymandelic
tir phenol va axit glyoxylic loai 50% trong nudc trong moi trudng kiém. Theo ly thuyét
phan ung thi san pham tao thanh ludn 1a 2 dang d6ng phén axit o va p-hydroxymandelic
va ty 1& 2 dang nay phu thudc vao nhiét do phan ang. O day ching toi tién hanh phan
ng & nhiét do lac dau 1a 10-15°C, sau d6 nang nhiét d6 phan tng I&n 35°C trong thoi
gian 3 gio, sau khi axit hoa, loai bo phenol du va chiét bang etylaxetat (EtOAc) dé thu
lay san pham axit p-hydroxymanelic mau triang, c6 nhiét do néng chay 98-100°C phu
hop vai tai lieu [49], hiéu suit 65%. Thuc nhiém cho thay, hiéu suat phan tng phu
thudc vao nhiét d6 IGc nho giot va nhiét do ldc duy tri phan tng. Anh huéng cua cac
yéu t6 nay dén hiéu suét cua phan tng ciing d& duoc khao sat va két qua duoc dua ra &

bang 2.

Béng 2: anh hwéng ciia nhi¢t d9 dén phan vng tong hop axit p-hydroxymandelic

Anh hwéng ciia nhiét do liic nhé giot Anh hwéng ciia nhiét @ lic phan \ng
STT Nhiét do Hiéu suat STT Nhiét do Hiéu suat

1 10-15 65 1 35 65

2 20 62 2 45 60
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3 30 45 3 60 56
4 50 28 4 80 40

5 Khoéng k/ soat 0 5 100 30

Két luan: Phan tng tong hop axit p-hydroxymandelic duoc tién hanh véi lugng du
phenol trong méi truong kiém & nhiét d6 35°C cho hiéu suét tot trong diéu kién nghién
ctru. Nhiét do khi cho dung dich NaOH vao va nhiét do phan tmg duoc khdng ché lan
luot 12 10-15°C va 35°C. Nhiét d6 cao hon s& uu tién cho phan tmg phu tao dan xudt
axit o-hydroxymandelic va phan tng Canizzaro lam giam hiéu suit cta phan ng tao

axit p-hydroxymandelic.

Céu tric cia san pham duoc xac dinh bang cac phuong phap phd hong ngoai

(FT-IR) va pho cong hudng tir hat nhan (NMR).

Ph6 hong ngoai FT-IR cia san pham do & dang vién nén véi KBr (phu lyc 1.1). Trén
phd hong ngoai xuat hién cac bing song rong, cudng do 16n voi dinh & 3477,36 cm™
cua dao dong hoa tri tw do nhém —OH, dao dong hoa tri dac trung cua vong benzen XUAt
hién tai 3241,25 cm™ (C-H thom), cac bing song 2940,76 cua lién két C-H théng;
1693,45 cua lién két C=0 cua axit; 1610,52 cm™ caa lién két C=C trong vong thom.

Phd cong huong tir hat nhan 'H-NMR (hinh 1) ctia san phidm do trén may Bruker
Advance 500MHz cho thay san pham chta vong thom c6 kiéu thé 1,4 voi cac vi tri
proton ctia vOng thom xuat hién 1an luot tai 6,73 ppm va 7,19 ppm, tin hiéu ctia nhém —
CH- ngoai vong gan voi nhdom COOH va OH xuat hién nhu vach don c6 8y = 4,89
ppm, proton gan véi nguyén tir oxi dinh vao vong thom cé 84 =5,65ppm véi cudng do
tin hiéu thap, proton ciia nhém OH ngoai vong co tin hiéu & 3,45ppm va proton cia

nhém cacboxy (COOH) ¢4 tin hiéu thap tai 9,39ppm.
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Hinh 1: Phé *H-NMR cuaa axit p-hydroxymandelic

Trén phé cong hudng tu BC-NMR cua san phém (phu luc 1.3) XUét hién 8 tin hiéu cac
bon, trong d6 c6 2 tin hiéu chap doi cia 4 nguyén tir cac bon trong vong thom, diéu nay
cang khang dinh kiéu ciu trac thé 1,4 ctia vong thom nay. Ngoai ra 1 tin hiéu cac bon
Xuat hién tai 175,34 ppm duogc gan cho nguyén tir cac bon cia nhém COOH va tin hiéu
¢ 72,00 ppm dugc quy cho nhom —CH- ngoai vong.

Két qua x4c dinh céu trac phé *H-NMR va **C-NMR cua san phdm p-hydroxymandelic

dugc dua ra ¢ bang sau.

Béng 3. Pé chuyén dich hod hoc trong phé "H-NMR va *C-NMR

Phé “C-NMR Phé "H-NMR
C (vi tri) S (ppm) H (vi tri) ppm J(Hz)
C, 131,45 2 Hss; ddd 6,72 j1=8, j2=3, js=2
Css 115,73 2 Hyg; d 7,19 j=8
Cs 157,79 1H7s 4,89
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Cop 128,80 1 H (-OH); 5,65
C, 72,00 1H (COOH) 9,39
Cs 175,34 1 H (C,0H) 3,45
3 2
4 1 7 8
HO CH—COOH
S A OH

Cing trén phé 'H-NMR; “C-NMR con cho thiy ngodi san pham chinh axit p-
hydroxymandelic con ¢ mot lugng nho san pham phu 13 axit o-hydroxymandelic. Dua

vao phd 'H-NMR ta c6 thé tinh duoc ty 18 giita hai dang 13 47:3.
3.1.2. Két qua tong hop axit p-hydroxyphenylaxetic

Quaé trinh khtr hoa axit p-hydroxymandelic thanh axit p-hydroxyphenylaxetic co
thé duoc thyc hién bang cac tac nhan khir hoa khac nhau nhu H, x(c tac Pd/C 5% [20 ];
CrCl; [38] hoac KH,PO, va SnCl,.2H,0 [7], trong cac phuong phap trén xuc tac Pd/C
5% qua dat, CrCl; va KH,PO, phai diéu ché tai chd khi tién hanh phan, nhu vay s
dung SnCl,.2H,0 dé khir axit p-hydroxymandelic 1a thuan lgi hon ca, phong theo tai
licu [7] ching tOi tién hanh phan tng khir hoa axit p-hydroxymandelic bing
SnCl,.2H,0 trong mdi trudng axit & 85 — 90°C va san phim d& dang tach ra khi lam
lanh hdn hop xudng 10°C. Loc thu 14y san pham, tinh ché bang nude thu dwoc axit p-
hydroxyphenylaxetic sach v6i hiéu sut 95%, c6 nhiét ¢ nong chay 1a 150°C, phu hop
voi tai liéu [7].

Phan Gng xay ra nhu sau:

OH OH
HCI
+ SnCl,.2H,0 m ©
1

HC—OH
COOH _ COOH _
p-hydroxymandelic axit p-hydroxyphenylaxetic
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Pé xac dinh cdu tric clia san pham axit p-hydroxyphenylaxetic tao thanh, ching
t6i d4 tién hanh do phd hong ngoai (FT-IR), phd cong hudng tir hat nhan (NMR) va phd
khdi MS.

Ph6 hong ngoai dugc do ¢ dang vién nén véi KBr (phu luc 2.1). Tir phd hong
ngoai cac nhom chire va lién két duoc quy két nhu sau: v: 3246,82 cm™ (O-H); 3057,83
cm™ (C-H thom); 2915,07 cm™ (C-H thang); 1705,11cm™ (C=0); 1603,33 cm™ (C=C).

Phé MS cua san phim & giai doan ndy (phu luc 2.5) cho thay, san phim co
M=152 tring véi khdi lugng phan tir ciia axit p-hydroxyphenylaxetic. Trén pho MS con
c6 cac manh phan rd Véi cac gia tri m/z lan lugt 13 107, 79 va 77 cho phép ching ta dua

ra so @6 phan manh cia axit p-hydroxyphenylaxetic nhu sau:

HO@CHZ-COOH “COOH
M=152
OH
m/z=107
OH
H H
H = H
() =() =
m/z=107 m/z=79 H H
[CeH7]*

mid =77 [CeHs]*

Trong phd **C-NMR cua san pham axit p-hydroxyphenylaxetic c6 8 nguyén tir cic bon
trong d6 6c=173,10 ppm cua cacbon axit, 2 tin hi¢u cacbon chap do6i c6 6 = 115,01 ppm
va 130,23ppm chimg to vong benzem nay bi thé 1,4, mot nhom -CH, - xuat hién ¢
39,00 ppm. CAc vi tri tin hiéu, cuong do cua cac nguyén tir cacbon trong phé BC-NMR
va DEPT hoan toan phi hop véi cong thirc ciu tao cia axit p-hydrophenylaxetic. Céc
dir kién trong phd proton (phu luc 2.2) ciing khing dinh san phdm 1a axit p-
hydrophenylaxetic. Sy quy két cac tin hiéu trén phd *H-NMR; **C-NMR cua san phim

duoc dua nhu sau:
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"H-NMR &(ppm): Hss 6,69 (d,J=8Hz); H,¢ 7,04 (d,
3 o J=8Hz); 2H; 3,44 (3); H 4t 12,15

4 1 7 8
“OQC“z_CO‘)“ BC-NMR &(ppm): C; 125,10; C4 156,03; C35 115,01; C, ¢
6

130,23; C; 39,00; Cg 173,10

Ciing tr phd NMR cho thiy, san pham khir hoa thu dugc chi cé axit p-
hydroxyphenylaxetic ma khong thidy xudt hién san phdm phu axit o-
hydroxyphenylaxetic.

3.1.3. Két qua tong hop p-hydroxyphenylaxetamit.

Theo cac tai liéu tham khao, amit ¢ thé dugce tong hop tir nhiéu ngudn khéc
nhau bao gom di tir axit trong g, di tir din xuét nitrin, tir p-hydroxyphenylmetylxeton
(nhu da néu ¢ phan tong quan) hodc di tir cac dan xuat halogen [39; 41], ngoai ra amit
cling c6 thé dugc tong hop tir axit cacboxylic va phuong phap chung dé chuyén axit
sang amit la thuc hién phan tng thé 4i nhan voi NHs. Tuy nhién, do kha ning phan tng
thé 4i nhan cua axit kém [39] nén dé cho qua trinh chuyén hoa duoc thuan loi, budc dau
tién 1a chuyén axit thanh este, trong truong hop ndy, axit p-hydroxyphenylaxetic dugc
chuyén thanh dang metyleste véi methanol trong dung méi isobutylmetylxeton va xdc
tic HCl & nhiét d6 soi, axit p-hydroxyphenylaxetic dugc diéu ché tur axit p-
hydroxymandelic khdng can phai lam khé va dugc hoa trong isobutylmetylxeton va dun
nong dén 105°C dé loai bo hét nude trong hdn hop phan tmg nhd hdn hop dang phi cia
dung méi nay va nudc sdi & nhiét do do, tiép theo d6 1am lanh hdn hop dén 10°C va
luong du metanol va xuc tac HCI duoc thém vao, san pham este thu duoc cho phan Gmg
truc tiép voi NH; du (28-30%) trong khoang 12 — 14 gio ¢ nhiét do phong dé thu duoc
p-hydroxyphenylaxetamit c6 mau trang nga, T° ndng chay 172-174°C.

Phan Gng xay ra nhu sau:

OH OH

1, CH3OH/isobutylmetylxeton

2, NH3(28-30%)

CH, CHz

(|:OOH CONH; )
axit p-hydroxyphenylaxetic p-hydroxyphenylaxetamit
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Pé xac dinh cdu tric cua Ssan phdm phan tng chuyén hoa axit p-
hydroxyphenylaxetic, ching toi sir dung cac phd nhu FT-IR, MS va céc phé 'H-NMR,
C-NMR va DEPT.

Ph6 IR cua san pham duoc do & dang vién nén véi KBr (phu luc 3.1). Tir phd
hong ngoai, cac biang song hap thu va céc lién két duoc quy két nhu sau: 3390,30 cm™
(N-H), 3225,32 cm™ (C-H thom); 2931,23 cm™ (C-H thang); 1659,55 cm™ (C=0 amit),
1613,55 cm™ (C=C). Tur phd hong ngoai c¢6 thé so bo nhan dang duoc su c6 mit cua cac

nhom amin. —OH, lién két C=C thom trong Cu triic ciia San pham.

Pé xem xét san pham co phai 1a chat mong muén khong, phuong phap don gian
nhét 14 do pho khdi lugng trude khi do phd NMR. Pho MS dugc do trén may LC-MS/
Agilent 6310 lon Trap cua My cho pic ion phan tir c6 M=151 (M + 1 = 152), diéu nay
chuang té phan tir c6 mot nguyén tir N nén sb khdi 1é, phi hop vai khéi luong phan ti

cua p-hydroxyphenylaxetamit.

+MS, 2.0min #120)

40 60 80 100 120 140 miz

MSD Trap Report v 4 (A4-Opt2) Page 1of1 57~ Agilem Technolagies
Hinh 2: Phé khdi cia p-hydroxyphenylaxetamit

Phd *C-NMR (125 Hz) cho thiy phan tir ciia nd c6 chira 8 nguyén tir C voi 2 tin
hiéu cua cac nguyén tir Cacbon bi chap doi c6 6 = 114,94ppm va 129,94ppm chung to
vong benzen nay bi thé 1,4, mét tin hiéu C bac 4 & 172,78ppm cia C=0 trong amit,

ngoai ra cac tin hiéu cac bon & nhom -CH,- xuat hién & 41,44ppm. Két hop voi phd
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DEPT (Phu lyc 3.4) c¢6 thé nhan dinh cac tin hiéu cta cic nguy@n tir cacbon trong phd
hoan toan phu hgp véi cong thirc cua p-hydroxyphenylaxetamit.

I RS \
S s Al A S AN A S A T e
Hinh 3: Phé "H-NMR cia p-hydroxyphenylaxetamit
) oo™ o |
22‘0 2(‘)0 1&0 1;0 14,,0 12‘0 1(‘)0 8‘0 6’0 4‘0 2‘0 (; Ippm

Hinh 4: Phé *C-NMR ciia p-hydroxyphenylaxetamit

Két qua xac dinh cdu tric cta p-hydroxyphenylaxetamit duoc dua ra nhu sau :
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"H-NMR &(ppm): Hs5 6,69 (ddd, J;=8,5Hz; J,=3Hz;
J3=1,5Hz) ; Hy6 7,04 (d, J=8,5Hz); 2H; 3,24 (S); Hgamit

2 6,79 (S); Hgamit 7,33 (s); H(OH) 9,19
4 1 7. 8
”OQ% O™ I"BCNMR 5(ppm): Cy 126,62; C, 155,81; Cas 114,94; Cyq

129,94; C; 41,44, C4 172,87

Nhu viy, cac dir kién vat 1y va dir kién pho déu phl hop véi cau trac caa p-
hydroxyphenylaxetamit va san pham thu dwgc chinh 1a chat trung gian chia khoa

guan trong p-hydroxyphenylaxetamit.

3.1.4. Két qua tong hop hdn hop epoxi va halohydrin caa p-hydroxyphenyl

axetamit

Sau khi d& diéu ché duoc chét trung gian chia khoa p-hydroxyphenylaxetamit,
budc tiép theo chung t6i tién hanh tong hop atenolol. Budc dau tién trong qué trinh nay
la thuc hién phan Gng gitra p-hydroxyphenylaxetamit véi epiclohydrin. Theo cac tai liéu
tham khao dugc, phan tng gitra cac chat ndy c6 thé st dung kiém hodc xuc tic chuyén
pha. Trudc hét chung t6i tién hanh phan tng tong hop hdn hop epoxi va halohydrin caa
p-hydroxyphenylaxetamit trong méi truong kiém (dung dich NaOH) theo ty 1¢ vé khoi
luong gitra p-hydroxyphenylaxetamit : epiclohydrin 1a 1:3. Phan tung dugc khudy tron
trong 5 ngay ¢ nhiét d6 phong. Loc thu san pham va xac dinh kha ning chuyén héa va
ty 1¢ gitta hai dang epoxi : halohydrin bang (HPLC). Két qua cho thdy, trong diéu kién
nghién ciru ty 1¢ giita hai dang 1a 2:1 va hiéu suat cua phan tng 1a 94%. Con theo tai
li¢u [8] ty 1¢ hai dang 1a 3:1 va hiéu sut 93 % (tinh theo HPLC).

Tiép theo, ching toi nghién ciru phan tmg tong hop hai dang epoxi va halohydrin
néu trén c6 sir dung xuc tac chuyén pha N,N,N-trimetylamoniclorua & 90°C trong mot
gio voi ty 1€ gitra p-hydroxylphenylaxetamit : epiclohydrin 1a 1:4. Sau khi thu san

pham, xac dinh kha ning chuyén hoa ty 1¢ va ty 1¢ gitta hai dang epoxi va halohydrin
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bang HPLC (cua LC-MS). Pdi véi xuc tac chuyén pha N,N,N-trimetylamoniclorua,
hiéu suat dat 84 % va ty 1¢ giira hai dang 14 4:1, con theo tai liéu [50] thi ty 16 nay 14 4:1

Pbi voi phan tng ndy, khi sir dung xtic tic chuyén pha, hiéu suit phan ung ciing
khé& cao 84% so véi 94% cua phan tmg st dung kiém. Tuy nhién, thoi gian phan tng
chi con 1a mot gio thay vi 5 ngay. Nhu vay, hudng st dung xtic tac chuyén pha c6 thé
tmg dung & quy mo 16n trong thuc tién va khi sir dung xtc tac nay, nhiét d6 cua phan
g cling dong vai tr0 rat quan trong dbi voi kha ning chuyén hoa. Bé xac dinh nhiét
d6 thich hop nhat cho phan mg ndy, cac thi nghiém nghién ctru duoc tién hanh véi cac
diéu kién nhu nhau nhung & cac nhiét do 70°C, 80°C, 90°C, 100°C va khong khéng ché

nhiét d6. K&t qua nghién ctru dugc chi ra ¢ bang sau:

Bang 4: Hiéu suit ciia phan rng va ty 1¢ giira hai dang epoxi va halohydrin

1 70 1:3,35 0,0051 | 0,0057 0,0108 45,4
2 80 2,04:1 0,0131 | 0,0056 0,0189 79,4
3 90 39:1 0,0166 | 0,0036 0,0202 84,9
4 100 4,09:1 0,0160 | 0,0033 0,0193 81,1
. th)nfhlghéng 20

Két qua o bang 2 cho thay, phan tng giita p-hydroxyphenylaxetamit va
epiclohydrin véi xuc tac N,N,N-trimetylamoniclorua cho hiéu suit tot nhat 84,9% voi
ty 1¢ hai dang sip xi 4:1. Khi khong khéng ché nhiét d6 phan mg tao ra rat nhiéu san
pham phy va hiéu suat chi dat 30%.

Cudi clng, chung toi tién hanh thir nghiém diéu ché hdn hop epoxi va

halohydrin cua p-hydroxyphenylaxetamit bang hon hop kiém NaOH va x(c tac chuyén
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pha N,N,N-trimetylamoniclorua. Cac phan tng dugc thuc hién & cac nhiét do tur 40- 80°
C trong mot gio. Sau khi xac dinh kha ning chuyén hoa va ty 1¢ gitra hai dang, chung
t6i thay phan ung sir dung hdn hop kiém va xdc tac chuyén pha (xem phan phu luc) cho
hiéu suat cao hon (91% so voi 85%) xtic tac chuyén pha va trong cliing diéu kién nghién
clru.

Trén phd LC-MS cia tit ca cac mau khao sat chi co hai pic 16n cia san pham
can quan tim c6 cac thoi gian luu tuong ng 14 tgy VA tr, 1an luot 12 10,9 va 12,4 phat
tuong tng véi cac sd khdi 12 207 va 243 hoan toan tring khdp véi s6 khoi cua hai dang
epoxi va halohydrin. Ngoai ra, trong tat ca cac phd LC-MS déu xudt hién mét pic ¢o tg
= 12,9 phut twong tng v6i sd khdi 12 358 1a san pham phan tmg thé Sy2 2 lan, céc két
qua do LC-MS ciing cho thdy sin pham phu khong mong mudn c6 ham lugng khong
dang ké (chiém tir 1-6,5%). Tir d6 ching t6i dy doan san pham chinh va san pham phu

cua phan rng nay nhu sau:

OH OH
CH CH
CH, 2 C|3H2 2
CONH CONH CONH,
CONH, M = 2243 > M =358
M = 207 -

Vé mit co ché, theo cac tai liéu chung t6i tham khao duoc phan @ng Xay ra theo
co ché SN,. Téc d6 va hudng cua phan ung cing thay doi tly theo xtc tic duoc st
dung. Do dic diém cau tric cua epiclohydrin c6 chtra vong epoxi khong bén, khong d6i
xtng va mot lién két phan cuc C-Cl nén day 1a chat chtra nhiéu trung tdm cho phan tng
nucleophin, tuy nhién phan tmg thé SN, chi yéu xay ra ¢ cac vi tri 1 va 3 va nhu vay

phan {mg chi c¢6 thé xay ra theo hai huéng nhu sau :

Hu6ng thtr nhat
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Trong moi trudng kiém, p-hydroxyphenylaxetamit s& chuyén thanh dang

phenolat ctia né chinh 1a tac nhan nucleoplin tin cong vao lién két C-Cl dé tao ra dang

epoxi:
OH o
+ NaOH — + Na'+ H0
| |
CH2 C‘:HZ
CONH, CONH,
Cl
T oy
.
+ — /O ON :
S 3V
|
" "
CONH; CONH; CONH,
Hudng thr hai :

Téc nhan nucleoplin tin cong vao lién két -CH,-O- ciia vong epoxi khong bén dé
tao thanh dang halohydrin, tiép theo d6 dang nay déng vong tro lai dé tao ra dang epoxi

nhu sau :
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O_/\ +/\ -
+ — HZNCOCHZOO CHZTEH%ZHZ—CI'

\ c

CHs J
CONH,

HzNCOCHz—QO CHzﬁiH%bClk— H2NCOCH2@O CHZ%H%HZDCI'

o A
HZNCOCHZOO CH,—CH—CH,
\O /

Vé mit 1y thuyét, phan ung ndy c6 thé tao ra hdn hop gdm 4 dang: epoxi,
halohydrin, dang diol va dang amit d6i xing (M=358). Tuy nhién ,trong cac diéu kién
nghién ctru phan mg ndy, chdng t6i chi thiy c6 hon hop hai dang epoxi va halohydrin
va san pham phy c6 M=358 1a dang amit d6i xtmg nhu dy doan cta chung t6i. Tir cac

két qua nay, chiing toi dua ra so dd chung cho cac phan Gng nay nhu sau :

e
vod)

&

s s
CONH CONH,
M = 243 M =207

Sn2

H, o/\|/\0
o C'CONH,
- OH

CH; CH,

|
CONH
2M =358 CONH,
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Hinh 5: Phé LC-MS ciia sin pham khi sir dung hén hep kiém va x(c tac chuyén
pha
Sau khi khao sat anh huong cua xtc tac va nhiét do dén hiéu suat ciia phan tng,
ching t6i quyét dinh chon hdn hop xuc tac chuyén pha N,N,N-trimetylamoniclorua va
NaOH cho phan tng ndy nham giam bot thoi gian phan tmg ma hiéu suat chénh nhau
khong dang ké.
3.1.5. Két qua téng hep atenolol

Giai doan cudi cing trong tong hop atenolol 14 thyc hién phan tng mé vong. Do
dic diém ciu trac ciia vOng epoxi ma cac hop chat nay dé dang tham gia phan tmg cong
hop nucleophin m& vong. Céc tac nhan nucleophin s& dé dang tham gia phan tng voi
cac epoxi.

/\ Y Y
Y 4 RC—CR, > g H20 |
2 N/ 2 R, C—CR; ——> Ry,C—CR>

B |
40 0 OH
Trong d6: R la cac gdc hydrocacbon

Y la tc nha&n nucleophin
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Day la phan tng cua cac anion nucleophin trong mdi truong trung tinh hodc moi
truong kiém. D6i voi phan ing nay, ngudi ta thuong sir dung nude hodc ancol 1am

dung moi dé dang anion ankoxit d& dang chuyén thanh ancol.

Phan (g cong hop nucleophin md vong ciing c6 thé duoc tién hanh véi sy xuc

tac cua axit

Y

+
H
HY + RZCWCRQ - R,C—CR,
© OH
Mot diéu rat quan trong & day 1a véi xuc tac khac nhau, Sy tin cong cila cic tac

nhan nucleophin vao vong epoxi khdng dbi xing ciing c6 su khac biét [30]:

Nu Anion Nu
(Xuc tac axit) RHC\—/CHZ (md&i truong trung tinh hoac bazo)
o)

V6i qua trinh téng hop atenolol, dya va0 cu tric cia san pham tao thanh ma
ching ta c6 thé xac dinh duoc rang, sy chuyén héa dang epoxi thanh atenolol dugc tién
hanh trong moi trudong nudc hodc mdi truong bazo. Hon nira, tdc nhan cua phan ung
nay la isopropylamin, mot hop chét c6 tinh bazo. Do vdy, méi truong cho phan tmg

chuyén hoa nay chinh 1a méi trudng bazo.

Hop phan amin duoc sir dung dé tong hop atenolol 13 mot tic nhan nucleophin

manh nén quéa trinh mé vong epoxi kha dé dang.

Phan Gng giira dang epoxi vdi isopropylamin:

O—CH,-HC——CH, O~CH,=CHCH,NH(CH3),
\_/ |
e} OH
HaCo
+ /CH—NHZ S — -
HaC
CH,CONH, CH,CONH,
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Co ché phan tng;

i - +
R HC\ /CHZ + H)N—R; ——> R—QH_CHZ*NH_R;[ R R—?H—CHZ_NH—Rl

02 O Y OH

H
trong do R: HZNOCHZC@O'

Co ché cia phan tng ndy la su cong hop md vong. Tac nhan nuleophin 14
isopropylamin tan cong vao nguyén tir cacbon bac 1 & md vong. Tiép dén 1a qua trinh
tach proton tir hop phan amin. Anion ankoxit s& két hop v&i proton ndy Va san pham

cudi cling tao thanh Ia atenolol.

Néu luong amin bac 1 (trong trudng hop ndy 1a isopropylamin) chi dugc ding véi
luong thiéu hodc vira du thi san pham vira dugc tao ra 1a amin bac 2 (chinh 12 atenolol)
s& tro thanh tac nhan phan ung, n6 s& tiép tuc tin cong vao dan xuit halogen dé tao ra
amin bac 3, bac 4:

. R'CH ,X . R'CH ,X . R'CH ,X .
R—NH; ————> RNHCH,R — = » RN(CH,R), — = » RN (CH,R);

Nhu vay, voi muc dich chi thu ldy san pham amin bac 2 1a atenolol, sé6 mol
isopropylamin phai dugc 1dy du va phan tng chi ding lai ¢ giai doan dau. Mit khéc
phan tmg phai thyc hién ¢ nhiét d6 soi ctia isopropylamin véi viéc sir dung sinh han hoi
luu hiéu lyc. Sau phan tmg, lugng du cua isopropylamin dé dang duoc loai bo nho

phwong phap cét thong thuong & 95°C.

San pham atenolol dugc tinh ché bang phuong phap két tinh lai trong etylaxetat.
Atenolol thu dugc c6 mau tring, nhiét 46 nong chay 153 — 154°C, hiéu suét thu hdi cua
giai doan nay dat 73%.

Phé UV-VIS cua san pham trong metanol cho 3 dinh hap thy cuc dai & gid tri
Amax 226, 276 va 282 nm tuong tng cua dai E va dai B cua vong benzen lién hop véi

nguyén tir O cOn cip doi dién tir tu do, phll hop véi cdu trac phan tir atenolol.
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Hinh 6: Phé UV-VIS ciia sdn phim

Pho hdng ngoai FT-IR (hinh 7): bing song hap thu tai 2251,14 cm™ d3 bi bién mét
hoan toan, bang song h?ip thu sic, nhon xuét hién tai 3356,50 cm™ duge cho 1a dao
dong hoa tri cia nhom —N-H. Ngoai ra, cac tin hiéu cia nhém -C=0 trong nhdm amit
ciing xuat hién tai 1637,38 cm™. Két qua xac dinh cic nhém trong trong phan tir

atenolol bang phd hong ngoai dugc dua ra & bang 5.
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Hinh 7: Phé hong ngoai ciia sin phiam
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Bdng 5: CAc gia tri hdp thu ciia cdc nhém chirc trong phé hong ngoai

STT S6 song (cm™) Nhom chire twong (rng
1 3356,50 -OH (hoa tri)
2 3175,19 -NH (hoa tri)
2966,37 C-CHjs (hoa tri)
3 2924 CH; (hoa tri)
2870 CH (hoa tri)
3 1637,78 -C=0 amit (hoa tri)
4 1612,99 va 1515,34 -C=C vong thom (ho# tri)
5 1412,77 CH(CHs), (hoa tri)
6 1244,44 -C-O (hoa tri)
7 900 — 800 C-H benzen (bién dang ngoai vong)

Tir cac dinh hap thy va vi tri s6 song cta chiing trén pho hong ngoai cho thay dugc su
c6 mit cac nhoém chirc ~OH, -NH, —C=0 (amit) va cac lién két C=C trong vong thom

clia san pham, €6 trong cu tric phan ti cta atenolol.

Phé cdéng hwéng tir proton : Phd ‘H-NMR cua atenolol duge do trong dung moi
DMSO (dimetyl sulphoxide). Trén phd cong hudng tir hat nhan *H-NMR cia san phadm
cho thy cac vach phd ung vdi cac proton c6 do dich chuyén hoa hoc, cuong do tich
phan tin hiéu, do boi hoan toan ph hop véi cu trac san pham. Trong d6 c6 2 cap voi 4
proton trong vong thom xuét hién & d dich chuyén hoa hoc 7,25 ppm va 6,95 ppm; 6
proton trong 2 nhém -CH; c6 do dich chuyén hoa hoc tai 0,97 va 0,99 ppm, cac nhom
CH va CH, ngoai vong xuat hién tai cac vi tri c6 d6 dich chuyén tir 0,97 ppm dén 3,95
ppm , trén pho con xuat hién cac tin hiéu proton ¢ & = 6,83 ppm va 7,39 ppm dugc quy

cho 2 hidro cua nhém amit, cac tin hi¢u tai 7,17 ppm va 6,86 ppm dugc quy cho 4
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proton cua vOng thom, cac tin hiéu tir 0,97 ppm dén 3,94 ppm 1a cac proton mach

ngoai. Két qua phan tich dugc dua ra trong bang 3.7.

'| . “‘\ M N _J

_ 5

11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
Hinh 8: Phé 'H-NMR ciia sdn phim

Phé cong hwéng tir *C-NMR (hinh 9) cta san pham cho thiy phan tir ciia n6 c6 14
nguyén tir cacbon, trong d6 co xuat hién ba tin hiéu chap doi 1an luot tai cac vi tri c6 do
dich chuyén 8¢ = 22,95 ppm ung v&i hai nhém metyl trong nhém isopropyl; 114,22
ppm tng véi 2 nguyén tir cac bon ¢ vi tri ortho va 130,00 ppm g v&i 2 nguyén tir cac
bon & vi tri meta. C&c tin hiéu chap do6i (C,, Cg) va (Cs,Cs) ching to vong benzen co
hai nhoém thé & vi tri 1,4, dong thoi sy c6 mit ciia nhom C=0 dugc khang dinh boi tin
hiéu c6 d6 dich chuyén 5¢ = 172,69 ppm. Ngoai ra, cac tin hiéu xuét hién trong viing c6
d6 dich chuyén hoa hoc tir 8¢ = 41,38 ppm dén 8¢ = 70,68 ppm ching to rang trong
phan tir atenolol c6 cac nhém CH va CH, gin véi cac di to oxi va nito. Két qua phan

tich dugc dua ra trong bang 6.
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Hinh 9: Pho ~°C-NMR ciia sdn pham

Céc quy két bang cac phé 'H-NMR va *C-NMR ¢ trén cang dugc cung cb thém
trong phd DEPT (hinh 10), trén phd DEPT 14 nguyén ti cac bon dugc phan bd nhu
sau: 6 nhdm CH bao gom hai cip chap vao nhau cd &c = 114,22 ppm va 130,00 ppm —
la mot ddc trung rat dé nhan cua vong benzen thé 1,4; hai tin hiéu CH con lai ¢6 8¢ =
48,21 ppm va dc = 68,41 ppm cua Cq va C7; 3 nhom CH, c06 6¢c = 41,38 ppm; 50,06
ppm va 70,86 ppm lan lugt 1a cua Cyg, Cg VA Cg. Ba nguyén tir cacbon bac 4 xuit hién
tai 8¢ = 128,40 ppm; 157,34 ppm va 172,69 ppm lan luot 1a c4c nguyén tir Cyr, Cg VA
C1- hoan toan phu hop véi cau trac cia atenolol.

DEPT90

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 pPpm

DEPT135 ‘

CH&CH3 ’ }

T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Hinh 10: Phé DEPT ciia sin phim
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Bing 6. Két qud phén tich phé NMR ciia atenolol

Phé “C-NMR Phé "H-NMR
C(vitri) | o (ppm)| C(vitri) | o (ppm) | H(vitrl) | o (ppm, Hz)| H(vi tri) o(ppm, Hz)
237 | 22,8 1 | 70,80 | 3Hy,d | 0,97,J=2| Hypm 3,90
7 | 41,32 | 2°,6° | 114,18| 3Hs-,d | 0,98,J=2 | H (OH) 4,9
1 | 4818 | 4’ |128,37| Hs,m 2,54 |Hga(NH,) 6,80

3 | 4997 | 35" | 129,95 |(Hap,Hiym 2,67 | HypHg | 080017851373 3572)

2 |6832| 1 |157,29| 2Hss 328 | HyHe | (14(0=852=3)

7,36
8 |172,57| HyHy,m 3,83  [Hgy(NHy)

Pho khoi lwgng MS ciia sin pham: CAc dir kién trén pho khdi cho biét san pham c6
mét pic ion phan tir (M-H)" = 267, ttc 1a s6 khdi ctia phan tir 12 266, vi s6 khoi M 14
chin nén trong phan tir phai ¢d 2 nguyén tir N. Céc dit kién nay hoan toan phu hop voi

atenolol.

56




Intens.
x107 |

204

0.5+

00~ T T T i . T T
50 100 150 200 250 300 miz

Hinh 11: Phé khéi (MS) ciia sdn phim

Bang cac phuong phap vat 1y va hoa ly, ching toi ¢ thé két luan san pham cudi cing

ctia phan tmg thu duoc 1 atenolol ¢6 cdng thirc cau tao nhu sau:

2"
1 43 O
O——CH,—C CH,——NH—CH
L 2 AN
CHj
2' 6l OH 3"
3' 5'
4
7q
CONH,
8

3.2. Két qua nghién ciru hoat tinh ciia atenolol
3.2.1. Két qua nghién ctru ddc tinh cap cia atenolol

Sau khi uéng thubc thir, & nhitng 16 dung thudc lidu thap dudi 6g/kg, chudt
khéng c6 hién tuong gi dic biét: dn udng, van dong binh thuong, chudt khong bi khoé
thd, di ngoai phan kho. O nhiing 16 chudt udng thudc thir lidu cao, chudt giam véan

dong, co6 khi co rim nguoi lai, ¢6 hién tugng kho thd, tai va dudi tim tai. Tu lidu 6g/kg

S7



trg 18n c6 chudt chét trong vong 72 gio sau khi ubng thude thir 1an dau. S6 luong chudt
chét trong vong 72 gio duoc ghi lai & bang 7:

Bang 7: S6 lwong chudt chét trong vong 72 gio

STT | Liéu dung (g/kg) n S6 chudt chét (con) | Tilé %

1 3 10 0 0

2 6 10 1 10
3 9 10 2 20
4 12 10 4 40
5 15 10 7 70
6 18 10 8 80
7 21 10 10 100

Tur két qua bang trén ta xay dung dugce do thi vé méi lién quan giira liéu ding va sé
chudt chét trén hinh 11.

S6 chudt chét 12

y =0.5833x - 2.4286
2 —

10 R2=0.9776 N

8 -

6

4 -

2

0 v/ T T

D 5 10 15 20 25
2 Liéu

a/kg
Hinh 11. Biéu dé vé méi twong quan giira liéu ding va sé chudt chét
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V6i R? = 0,9776 d4 cho thay hai dai luong ndy c6 mbi trong quan rat chit, do do ta co
thé sir dung phuong trinh y = 0,5833x — 2,4286 d¢ tinh dugc LDsy = 12,7g/Kg.
Tinh d¢ léch chuin: Biéu dién méi lién quan nay qua ti 1& % (hinh 12), tinh LDy va

LDg, (ttc 12 liéu dung 1am chét 1an lugt 16% va 84%)

% chudt 120
Z : y =5.8333x - 24.286
chét R2 = 0.9776

) y
. ya
) yd
) p
e

0 o« : : :
7 5 10 15 20 25

20 Lieu

Hinh 12. Biéu dé vé mdi twong quan giira liéu ding va sé chudt chét theo ti 1¢ %

Tu phuong trinh trén hinh 2 ta tinh dugc: LDy = 6,99/Kkg; LDgs = 18,59/kg; véi hé sb k
= 0,66, d = 3. Nhu vay, d6 1éch chuan = 1,52.
Két ludn
LDs, cua thudc thir atenolol 1a: 12,7+ 1,52g/kg
3.2.2. Két qua nghién ctru hoat tinh ha huyét 4p

3.2.2.1. Két qua do huyét dp va nhip tim trwéc va sau khi thit dpng mach thin (bing
8)

Bang 8. Gia tri huyét 4p va nhip tim truéc va sau khi thit dong mach than

Caclé| N Trude khi that (1) Sau khi that (2)

nghién Z, - Z. -
J Huyét ap (mmHg) [ Nhip tim | Huyétép (mmHg) [ Nhip tim
cuu

Tam thu Tam | (nhip/phat) [ Tam thu Tam | (nhip/phit)
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truong truong
L61 |15|107,7+£11,8|60,8+8,5 | 384,4+9,3 | 146,7+11,2| 89,5+6,4 | 400,9+12,6
L62 |15]|109,3+14,2 | 63,9+12,8| 385,8+16,8| 148,3+16,6| 90,3+11,8| 401,9+14,5
L63 |15]111,0+£13,9|62,9+13,6| 382,2+16,8| 150,1+13,7| 92,1+11,9| 406,6+£14,9
L64 |15)108,3+13,3 | 64,0+12,8| 390,2+11,7| 148,7£9,6 | 90,7+6,0 | 410,1+£15,5
L65 |15]112,5+15,2|63,1+12,1| 389,1+18,9| 150,7+£12,3| 91,9+12,2| 402,9+13,2
P (1),(2) < 0,05

Két qua cho thay cac gia tri huyét ap va nhip tim sau khi that dong mach than
cao hon rd rét so véi trudc khi thit (p<0,05), diéu ndy ching to d4 xay dung thanh cong
mo hinh tang huyét ap thuc nghiém bang cach thit dong mach than. Theo ly thuyét, khi
giam mau toi than thi than ting tiét renin, chat c6 tac dung chuyén angiotensinogen
thanh angiotensin I, sau d6 angiotensin I chuyén thanh angiotensin II (dudi tac dung
ciia emzym chuyén dang ACE: angiotensin converting enzyme) 1am co mach dan dén
tang huyét 4p nhung lai 1am giam nhip tim [42, 43]. Tuy nhién, thuc té trong nghién
clru cua chung t6i, sau khi thét dong mach than, huyét ap tang cao va kem theo r6i loan

tang nhip tim.
3.2.2.2. Két qud nghién ciru tic dung ha huyét dp
* Poi voi huyét ap tam thu (bang 9)

Bing 9. Két qua do huyét ap tAim thu ciia cic 16 sau 3 ngay udng thudce

BPsau | Ngaytht 1 (mmHg) | Ngay thtr 2 (mmHg) | Ngay th 3 (mmHg)
L6| N | that dong _ _ _ _ _
mach 3 gio 7 gio 3 gio 7 gio 3 gio 7 gio
146,711 150,2+10,4 151,0£10,2 153,618,7
15 9
! (1) (2) ©3)
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(a)

P (1),(2),(3) vdi (a) >0,05
148,3+16 | 144,7+16,| 143,8+16, | 140,0+12,| 140,3+12,| 137,6+13, | 137,2+13,
15 ,6 1 5 5 8 6 0
(b)
P (1,3),(1,7),(2,3).(2,7),(3,3),(3,7) vdi (b) >0,05
150,1+13 | 141,8+10,| 141,8+10, | 129,2+9,7] 129,9+10,| 128,3+7,1 | 126,0+5,9
15 T 1 3 2
(©)
P (1,3),(1,7) v6i (c) (2,3),(2,7),(3,3),(3,7) véi (c) <0,05
>0,05 (2,3),(2,7),(3,3).(3,7) >0,05
148,7+9, | 142,3+8,7| 142,4+8,9 | 123,8+11, | 121,5+10,| 122,110, | 118,9+9,7
15 6 9 2 9
(d)
P (1,3),(1,7) véi (d) (2,3),(2,7),(3,3),(3,7) véi (d) <0,05
>0,05 (2,3),(2,7),(3,3),(3,7) >0,05
150,7+12 | 125,8+9,6| 126,9+10, | 121,3+9,7| 122,6+12,| 118,610, | 120,2+8,2
15 3 9 3 2
(e)
P Tat ca cac ngdy So Véi (e) <0,05

Ghi chu. BP: Blood Pressure — Huyét ap; (1,3): ngay thir 1 vao luc 3 gio

Déi véi huyét ap tam truong (bang 10)
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Bang 10. Két qua do huyét 4p tAm truwong ciia cac 16 sau 3 ngdy udng thudc

BP sau Ngay thir 1 (mmHg) | Ngay tha 2 (mmHg) | Ngay tht 3 (mmHg)
L6| N | that dong
mach 3 gio 7 gio 3 gio 7 gio 3 gio 7 gio
89,516,4 91,045,4 91,1+4,5 93,6+4,0
1115
(a) oy ) €)
P (1),(2),(3) véi (a) >0,05
93,8+11,8( 89,0+11,2 [ 87,1+10,5 | 86,0+10,3 [ 84,9+9,2 [83,9+9,1 |82,7+9,3
P (1,3),(1,7),(2,3),(2,7).(3,3),(3,7) Vi (b) >0,05
92,1+11,9/ 97,3+8,6 |86,3+8,4 |73,9+4,8 |758+4,9 |735+59 |73,8t7,4
3115| (g
P (1,3),(1,7) véi (c) (2,3),(2,7).(3,3),(3,7) Véi (c) <0,05
>0,05 (2,3),(2,7),(3,3),(3,7) >0,05
90,7+6,0 | 87,646,1 |86,5+8,0 |76,0£9,8 |75,7+10,6 | 756%9,1 |77,97,2
4|15
(d)
P (1,3),(1,7) voi (d) (2,3),(2,7),(3,3),(3,7) véi (d) <0,05
>0,05 (2,3),(2,7),(3,3),(3,7) >0,05
91,9+12,2| 78,8+8,7 [79,9+8,9 |76,3+7,7 |76,0£9,1 |73,7+9,2 |74,9+8,2
5| 15
(e)
P Tat ca cac ngdy So Véi (e) <0,05
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* Pdi v6i nhip tim (bang 11)

Biang 11. Két qua do nhip tim ciia cac 16 sau 3 ngay udng thudc

BP'SaU | Ngay thir 1 (nhip/phat) Noay thi 2 Noay tha 3 (nhip/phut)
L6| N | thit dong (nhip/phut)
mach 3 gio 7 gio 3 gio 7 gio 3 gio 7 gio
400,9+12 400,0+11,8 405,5+8,1 410,148,
115 8 (1) ) 3)
(@)
P (1),(2),(3) V6i (a) >0,05
401,0+14 | 399,1+14, | 398,313, | 397,8+12, | 396,5+12, | 394,5+10, | 394,6+12,
2115 5 |7 8 2 5 4 9
(b)
P (1,3),(1,7),(2,3),(2,7).(3:3),(3,7) v6i (b) >0,05
406,6+14 | 400,111, | 397,69,9 | 385,5:8,2 | 387,0+7,1 | 383,3£9,8 | 382,0+9,6
3|15 9 |2
()
P (1,3).(1,7) v6i (c) (2,3),(2,7),(3:3),(3,7) V6i (c) <0,05
>0,05 (2,3),(2.7),(3.3),(3,7) >0,05
410,1+15 | 404,314, | 403,613, | 392,8+12, | 393,1+11, | 391,3+9,3 | 393,8+10,
4|15 D 9 9 2 1 7
(d)
P (1,3),(1,7) v6i (d) (2,3),(2,7),(3:3),(3,7) véi (d) <0,05

>0,05

(2,3),(2,7),(3,3),(3,7) >0,05
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402,9+13 | 388,7+8,7 | 390,310, | 384,9+8,3 | 386,7+9,1 | 380,311, |382,1+11,
15 2 5 2 6
(e)
P Tat ca cac ngdy So Véi (e) <0,05

Tir cac bang két qua trén cho thay, ¢ 16 d6i chtrg am, cac chi s6 vé huyét ap va
nhip tim hau nhu khong thay d6i so véi sau khi that dong mach (p>0,05). & céc 16 thi
nghiém (tir 16 3 — 16 4) cac chi sd c¢6 xu hudng giam dan trong 3 ngdy ubng thube thir &

3 lidu twong tmg (56mg/kg, 84mg/kg va 112mg/kg). Tuy nhién:

O 16 2, céc chi sd vé huyét ap va nhip tim c6 giam nhung chua thdy c6 su giam khac
biét so v6i gia trj sau that dong mach (P>0,05).

0 16 3 va 4, c4c chi s vé huyét ap va nhip tim cling déu giam so véi cac gid tri d6 sau
khi that dong mach, ddc biét giam rd rét sau 3 gio udng thude cua ngdy thir 2 (P<0,05).
Chua thiy c6 su khac biét vé tic dung ha huyét ap ctia hai 16 3 va 16 4.

So sanh két qua cua cac 16 thi nghiém vé6i 16 chudt uéng thude atenolol (thude
ban trén thi truong). Lo nay duoc coi nhu 16 ddi ching dwong vi atenolol 13 mot duoc
pham thuong dugc ké don cho bénh nhan cao huyét ap, bénh mach vanh, 1am cham va
diéu hoa nhip tim (thudc nhap ngoai). Két qua cho thiy tac dung ha huyét ap r6 rét cia
thudc atenolol nay, 1am ha huyét ap ngay sau 3 gio udng thudc cua ngdy thir nhat
(P<0,05). Két qua thu dugc cho thay duoc chat atenolol tong hop ciing c6 tac dung 1am
giam huyét ap va diéu hoa nhip tim nhung c6 tic dung cham hon so véi thudc atenolol
nhap ngoai, theo chling t6i diéu ndy ciing c6 thé do cac chi s sinh kha dung cua ching
la khac nhau. Mic di vay, vé hiéu qua ha huyét ap va diéu hoa nhip tim ctia hai loai nay

1a chua thay c6 sy khac biét.

* Khi so sanh cac gié tri huyét ap va nhip tim & 3 ngdy ubng thudc véi cac gia tri ban

dau (trudc khi thit dong mach) ta co cac bang két qua sau:
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Béang 12. Gia tri huyét ap tAm thu sau 3 ngay udng thudc so véi truée thit dong

mach

BP trude | Ngay tha 1 (mmHg) | Ngay thae 2 (mmHg) | Ngay th 3 (mmHg)

N | that dong _ _ _ _
mach 3 gio 7 gio 3 gio 7 gio 3 gio 7 gio

139,3+14 | 144,7+16, | 143,8+16, | 140,0+12, | 140,312, | 137,6+13, | 137,2+13,
15 2 1 5 5 8 6 0

(a)

P (1,3),(1,7),(2,3),(2,7),(3,3),(3,7) v¢i (a) <0,05

111,0+13 | 141,8+10, | 141,8+10, | 129,2+9,7 | 129,9+10, | 128,3+7,1 | 126,0+5,9
15 9 1 3 2

(b)

P (2,3),(2,7),(3,3),(3,7) voi (b) <0,05

108,3+13 | 142,348,7 | 142,4+8,9 | 123,8+11, | 121,5£10, | 122,1+10, | 118,9+9,7
15 3 9 2 9

()

P (2,3),(2,7),(3,3),(3,7) voi (c) <0,05

112,5+15| 125,849,6 | 126,9+10, | 121,3+9,7 | 122,6+12, | 118,6+10, | 120,2+8,2
15 ,2 9 3 2

(d)

P (1,3),(1,7) véi (d) <0,05 (2,3),(2,7),(3,3),(3,7) Vi (d)
>0,05
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Bang 13. Gia tri huyét Ap tAm truwong sau 3 ngay udng thudc so véi truée thit

dong mach
BP trude | Ngay tha 1 (mmHg) | Ngay thae 2 (mmHg) | Ngay th 3 (mmHg)
L6| N | that dong
mach 3 gio 7 gio 3 gio 7 gio 3 gio 7 gio
63,9+12, |89,0£11,2 | 87,1#¥10,5 | 86,0+10,3 | 84,9+9,2 |83,9+9,1 |82,7%9,3
2|15|8
(a)
P (1,3),(1,7),(2,3),(2,7),(3,3),(3,7) vdi (a) <0,05
62,913, | 97,3#8,6 |86,3+8,4 |73,9+48 [758+49 [735%59 |73,8+74
3/15|6
(b)
P (2,3),(2,7),(3,3),(3,7) véi (b) <0,05
64,012, |87,6+6,1 |86,5+8,0 |76,0£9,8 |75,7+10,675,6+9,1 |77,9+7,2
41158
(©)
P (2,3),(2,7),(3,3),(3,7) véi (c) <0,05
63,1+12, | 78,8+8,7 [79,9+8,9 |76,3+7,7 |76,0£9,1 |73,7+9,2 |74,9482
5| 15 1
(d)
P Tat ca cac ngay So véi (d) <0,05

Bang 14. Két qu

4 do nhip tim sau 3 ngdy udng thudc so véi trude thit dong mach

Lo

N

BP trudc

Ngay th 1 (nhip/phut)

Noay

tho 2

Ngay thir 3 (nhip/phut)
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that dong (nhip/phtt)
mach = = = = = =
3 gio 7 gio 3 gio 7 gio 3 gio 7 gio
385,8+16 | 399,1+14, | 398,3£13, | 397,8+£12, | 396,5+12, | 394,5+10, | 394,6+12,
15 8 7 8 2 5 4 9
(a)
P (1,3),(1,7) véi (a)<0,05 (2,3)<0,05 (2,7),(3,3),(3,7) vé6i
(a) >0,05
382,2+16 | 400,1+11, | 397,6+£9,9 | 385,548,2 | 387,0+7,1 | 383,3+9,8 | 382,0+£9,6
15 8 2
(b)
P (1,3),(1,7) véi (b) (2,3),(2,7),(3,3),(3,7) vdi (b) >0,05
<0,05
390,2+11 | 404,3+14, | 403,613, | 392,8+12, | 393,1+11, | 391,3+9,3 | 393,8+10,
15 A 9 9 2 1 7
(c)
P (1,3),(1,7) véi (c) (2,3),(2,7),(3,3),(3,7) véi (c) >0,05
<0,05
389,1+18 | 388,7+8,7 | 390,3+£10, | 384,9+8,3 | 386,7+9,1 | 380,3+11, | 382,1+11,
15 9 5} 2 6
(d)
P Tat ca cac ngay so véi (d) >0,05

Két qua bang 7 cho thay hiéu qua tac dung ha huyét ap tdm thu & cac 16 thi

nghiém kém hon 16 ddi chimg dwong vi khi so sanh gia tri huyét 4p tdm thu trung binh

& cac 16 thi nghiém sau 3 ngdy uéng thudc véi gia tri ndy trudc khi that dong mach 1a
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van con cao hon mot cach c6 y nghia (P<0,05). Con & 16 ddi ching duong, sau 3 gio
ngay thir 2 ubng thudc, gia tri huyét ap tAm thu gan nhu bang véi gia tri ban du trudc
khi that (p>0,05). Tuy vay, hiéu qua nay ddi voi huyét ap tdm truong (bang 10) lai
khéng rd rét vi ngay ca 16 dbi chimg dwong ciing con cé tri sé huyét ap tdm truong
trung binh cao hon trudc khi that mot cach c6 ¥ nghia (P<0,05).

Két qua bang 12 lai cho thay tac dung diéu hoa nhip tim, 1am giam nhip tim cua
dugc chat atenolol tong hop phat huy tac dung ngay sau 7 gio ngdy thir hai ubng thudce
& lidu 56mg/kg trong luong (16 2) (P>0,05), mic du tac dung ddi voi huyét ap ¢ 16 2
nay la chua r0 rét (bang 5 va 6). ¢ 16 3 va 16 4 c6 tc dung r0 rét sau 3 gio ngay tha 2
udng thude (P>0,05). Con & 16 ddi chimg duong thi hiéu qua thé hién 1 rét ngay ngay

dau udng thude.
3.2.2.3 Két luin
- Duoc chat atenolol tong hop c6 tac dung ha huyét ap, diéu hoa va lam giam nhip tim.

- Téc dung ha huyét ap, diéu hod va lam giam nhip tim rd rét & lidu 84mg/kg sau

khoang 3 gio ngay thir 2 udng thude.
- Dugc chat atenolol tong hop c6 tac dung cham hon so véi thude atenolol nhap ngoai,

KET LUAN

1. Tir phenol, bang con dudng hoa hoc, da dua ra qui trinh tong hop kha thi atenolol véi
hiéu suit tong 32%.

2. P& nghién ciru doc tinh cap (LDsg) ctia atenolol va nghién ciru hoat tinh ha huyét ap
Vva giam nhip tim ctia chat nay trén mé hinh chuot cong tring d4 gay ting huyét ap bang
phuong phap thit dong mach than, so sanh véi thubc chuan atenolol dang luu hanh
ngoai thi truong. Két qua cho thay atenolol tong hop c6 LDsp=12,7 + 1,52g/Kg thé trong
va hiéu qua ha huyét ap va giam nhip tim twong duong véi thudc atenolol nhap ngoai

nhung thoi gian phat huy tac dung chdm hon.
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PHU LUC

PHU LUC 1.1: PHO IR CUA AXIT P-HYDROXYMANDELIC

PHU LUC 1.2: PHO *H-NMR CUA AXIT P-HYDROXYMANDELIC

PHU LUC 1.3: PHO **C-NMR CUA AXIT P-HYDROXYMANDELIC

PHU LUC 1.5: PHO MS CUA AXIT P-HYDROXYMANDELIC

PHU LUC 1.6: PHO LC-MS CUA AXIT P-HYDROXYMANDELIC (NHO GIQT O 10-
15°C)

PHU LUC 1.7: PHO LC-MS CUA AXIT P-HYDROXYMANDELIC VOI THOI GIAN LUU
LA 3,1 PHUT

PHU LUC 1.8: PHO LC-MS CUA AXIT P-HYDROXYMANDELIC VOI THOI GIAN LUU
LA 4,7 PHUT

PHU LUC 1.9: PHO LC-MS CUA AXIT P-HYDROXYMANDELIC (NHO GIQT O 20°C)
PHU LUC 1.10: PHO LC-MS CUA AXIT P-HYDROXYMANDELIC (NHO GIQT O 30°C)
PHU LUC 1.11: PHO LC-MS CUA AXIT P-HYDROXYMANDELIC (NHO GIQT O 50°C)
PHU LUC 1.12: PHO LC-MS CUA AXIT P-HYDROXYMANDELIC (NHIET BO PHAN
UNG O 45°C)

PHU LUC 1.13: PHO LC-MS CUA AXIT P-HYDROXYMANDELIC (NHIET DO PHAN
UNG O 60°C)

PHU LUC 1.14: PHO LC-MS CUA AXIT P-HYDROXYMANDELIC (NHIET BO PHAN
UNG O 80°C)

PHU LUC 1.15: PHO LC-MS CUA AXIT P-HYDROXYMANDELIC (NHIET BO PHAN
UNG O 100°C)

PHU LUC 2.1: PHO IR CUA AXIT P-HYDROXYPHENYLAXETIC

PHU LUC 2.2: PHO *H-NMR CUA AXIT P-HYDROXYPHENYLAXETIC

PHU LUC 2.3: PHO *C-NMR CUA AXIT P-HYDROXYPHENYLAXETIC

PHU LUC 2.4: PHO DEPT CUA AXIT P-HYDROXYPHENYLAXETIC

PHU LUC 2.5: PHO MS CUA AXIT P-HYDROXYPHENYLAXETIC

PHU LUC 3.1: PHO IR CUA P-HYDROXYPHENYLAXETAMIT

PHU LUC 3.2: PHO *H-NMR CUA P-HYDROXYPHENYLAXETAMIT

PHU LUC 3.3: PHO “*C-NMR CUA P-HYDROXYPHENYLAXETAMIT

PHU LUC 3.4: PHO DEPT CUA P-HYDROXYPHENYLAXETAMIT

PHU LUC 3.5: PHO MS CUA P-HYDROXYPHENYLAXETAMIT

PHU LUC 3.6: PHO LC-MS CUA SAN PHAM KHI SU DUNG KIEM

PHU LUC 3.7: PHO LC-MS CUA SAN PHAM KHI SU DUNG KIEM VOI THOI GIAN
LUU LA 11,1 PHUT
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PHU LUC 3.8: PHO LC-MS CUA SAN PHAM KHI SU DUNG KIEM VOI THOI GIAN
LUU LA 12,6 PHUT

PHU LUC 3.9: PHO LC-MS CUA CUA SAN PHAM KHI SU DUNG XUC TAC CHUYEN
PHA O 70°C

PHU LUC 3.10: PHO LC-MS CUA CUA SAN PHAM KHI SU DUNG XUC TAC CHUYEN
PHA O 80°C

PHU LUC 3.11: PHO LC-MS CUA CUA SAN PHAM KHI SU DUNG XUC TAC CHUYEN
PHA G 90°C

PHU LUC 3.12: PHO LC-MS CUA CUA SAN PHAM KHI SU DUNG XUC TAC CHUYEN
PHA O 100°C

PHU LUC 3.13: PHO LC-MS CUA CUA SAN PHAM KHI SU DUNG XUC TAC CHUYEN
PHA KHONG KHONG CHE NHIET DO

PHU LUC 3.14: PHO LC-MS CUA CUA SAN PHAM KHI SU DUNG HON HOP KIEM
VA XUC TAC CHUYEN PHA O 40°C

PHU LUC 3.15: PHO LC-MS CUA CUA SAN PHAM KHI SU DUNG HON HOP KIEM
VA XUC TAC CHUYEN PHA

PHU LUC 4.1: PHO IR CUA ATENOLOL

PHU LUC 4.2: PHO *H-NMR CUA ATENOLOL

PHU LUC 4.3: PHO *C-NMR CUA ATENOLOL

PHU LUC 4.4: PHO DEPT CUA ATENOLOL

PHU LUC 4.5: PHO MS CUA ATENOLOL

PHU LUC 4.6: PHO UV CUA ATENOLOL
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