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Summary
Olanzapine related compound B (2-methyl-10H-thieno-[2,3-b][1,5]benzodiazepin-4[5H]-on) is
synthesized by hydrolysis of olanzapine in acid medium. The synthesized products have been
structurally determined by modern analytical techniques such as UV-Vis, IR, MS and NMR;
Determination of the content by standard comparison HPLC method was conducted.
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Pat van dé

Hién nay, ngoai cac thudc chdng loan than cb
dién nhw clopromazin, haldol (haloperidol), v.v
da xuét hién cac thuéc chdng loan than thudc
thé hé méi nhw risperidon, olanzapin,... cho
thdy hiéu qua cao hon va it tdc dung phu hon
nén da gop phan lam bénh nhan yén tam diéu tri
lau dai. Pa sb6 cac nhém thuéc nay dwoc bénh
nhan st dung trong mot thoi gian dai, cé thé 1a
subt doi. Diéu nay lam cho viéc san xuét thudc
phai dwoc kiém soat mot cach chat ché ham
lwong hoat chét va tap chat lién quan, do chi
can mot sy thay déi nhé ham lwong hoat chét
chinh hodc cé tap chat phat sinh c6 thé sé thay
ddi hiéu qua 1am sang va dic tinh an toan cta
thudc, hodc gay ra cac tac dung khac nhau véi
hau qua khong lwdong trwdc dwgce. Hién nay,
Cuc Quan ly Duwoc Viét Nam da c6 yéu cau phai
kiém tra tap chat lién quan mot cach chat ché
trong nguyén liéu va thanh phdm dang ky cho
san xuét va lwu hanh tai Viét Nam. Olanzapin la
mot thubc thudc nhém  thienobenzodiazepin
dwoc biét dén nhw moét thudc chdng loan than
khéng dién hinh hay la thuéc chéng loan than
thé hé the hai. La thuéc dwoc gidi thiéu vao
nhirng nam 90 va dwgc str dung rdng rai hon vi
it tac dung phu hon. Olanzapin amid la
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2-methyl-10H-thieno-[2,3-b][1,5]benzodiazepine-4  [5H]-on,

mot trong cac tap cla olanzapin xuét hién trong
qua trinh bdo quan ma hién nay trong cac
chuy&n luan nguyén liéu va thanh phdm cua
Dwoc dién bét budc phai kiém soat gi¢i han 2%,
Tai Viét Nam, hién chwa c6 cong trinh nghién
ctru tdng hop olanzapin amid ctia olanzapin (tap
B) duoc cong bb. Xuat phat tir nhivng ly do trén,
nghién ctru nay cong bd quy trinh téng hop va
xac dinh dd tinh khiét tap B cua olanzapin
(olanzapin amid).

Nguyén liéu va phwong phap

Nguyén liéu

Nguyén liéu olanzapin: Do Cong ty Stada
cung cép, s6 16 JP 16110/UP1, ham lwong
98,5%.

Chat dbéi chiéu: Olanzapin
compound B (USP) - R055G0 - 100%.

Héa chat va dung méi: Methanol (MeOH)
va acetonitril (ACN), trifluoroacetic acid (TFA),
natri dodecyl sulfat (SDS) dat tiéu chuén ding
cho HPLC.

Dicloromethan (CH,CIy), cloroform (CHCIs),
ammoniac, n-hexan, ethyl acetat, natri sulfat
(NazS0,), natri hydroxyd (NaOH) dat tiéu chuan
phén tich.

Thiét bj

Céc thiét bi phan tich da dwoc hiéu chuén dat
quy dinh theo GLP va ISO/IEC 17025, bao gém:
Hé thdng séc ky Idng hiéu nang cao Shimadzu
UFLC LC 20A - PDA, LC/MS IT-TOF Shimadzu,
may cong hwdng tlr hat nhan Bruker Advance llI,
may quang phé hdng ngoai Thermo IS50FT-IR,
may phan tich TGA-DSC Setaram LABSYS evo,
can phan tich Mettler Toledo AE 240, tu séy chan
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khéng,... va cac dung cu thi nghiém.
Phwong phap nghién ctru
Téng hop tap B cua olanzapin amid

Olanzapin

Phan &ng téng hop olanzapin amid la phan
trng thdy phan olanzapin trong mdi trwong acid
“HA” - HCI (so do 1)

0
H+
T’ g\ /N CH
N S

Olanzapin amid

So dbd 1. Téng hop tap B clia olanzapin (olanzapin amid)

Kiém tra phan trng bang séc ky 1&p méng voi
hé dung méi khai trién 1a CHCl; - MeOH - NH;
(90:10:1) (tt/tt), phat hién bang UV 254 nm.
DPé nguoi, trung hoa dén pH 7 bang NaOH 2 N,
lam lanh, loc 14y tda, rira tda véi 3 x 10 ml H,0,
séy tda thu duwoc & 70°C trong 4 gio.

Tinh ché: San phdm dwoc tinh ché bang
séac ky cot.

Thir tinh khiét so’ b

- Nhiét d6 néng chay.

- Phwong phap sac ky Iép méng: Tién hanh
sac ky 1&p moéng sén pham véi 3 hé dung moi
c6 d6 phan cuc khac nhau dé thu dwoc 3 sac ky
dd cho 3 vét cd R; khac nhau. Néu chi c¢o
duy nhét mot vét séc ky trén ca 3 hé dung moi
thi so bd két luan sadn phdm tinh khiét trén
séc ky |&p méng.

Xéc dinh céu tric

Xac dinh ciu tric qua cac phwong phap
vat ly hién dai sau: UV-Vis, MS, IR, NUR.

Xéc dinh dé tinh khiét bang HPLC-PDA

Do tinh khiét cta olanzapin amid: Puoc xac
dinh bang phuwong phap HPLC-PDA quy vé
100% dién tich pic. Quy trinh dwoc tham khao
tlr chuyén luén “Vién nén Olanzapin” trong
USP 41 B,

Diéu kién sdc ky: Cot pha ddo C8 (250 x
4,6 mm, 5 ym). Téc d6 dong: 1,5 ml/phut. Buéc
séng phat hién: UV 220 nm. Thé tich tiém 20 pl.
Nhiét do cét: 35 °C. Pha dong: dung dich dém A
va acetonitril, s&¢r dung chwong trinh rira giai
gradient.

(Dung dich d@&m A: 3,3 ml H3PO, trong
1000 ml HyO. Chinh vé pH 2,5 bang NaOH 50%.
Thém 8,7 g SDS vao dung dich dém da chinh
pH trén).

Chuwong trinh rira giai gradient

Thoi gian bém A (%
b - wﬂ)( ACN (% tt/tt)
0 52 48
10 52 48
20 30 70
25 30 70
27 52 48
35 52 48

Dung méi pha méu: ACN - 37 mg EDTA/
dém A (40: 60).

Méu the: 0,15 mg/ml
pha mau.

(Cha y: mau the 6n dinh trong 12 gio &
nhiét d phong, 48 gio néu & ti dong).

Két qua va ban luan

Téng hop tap B cla olanzapin (olanzapin
amid)

Can mét lwvgng olanzapin (2,0 g; 6,4 mmol)
cho vao binh cau, thém HCI 2 N (30 ml), l&c déu
dé hoa tan olanzapin. Tién hanh dun hdi lwu cho
dén khi phan (rng xay ra hoan toan (8 - 10 gi®).
Kiém tra phan trng béng séac ky 1&p méng véi hé
dung mdi khai trién 1a CHCI3 - MeOH - NH;
(90:10:1) (tWtvtt), phat hién bang UV 254 nm,
dé ngudi, trung hoa dén pH 7 bang NaOH 2 N,
lam lanh, loc 13y tda, rira tGa véi 3 x 10 ml H,0,
séy tha thu dwgc & 70 °C trong 4 gid.

Tinh ché san pham

San pham sau tédng hop dwoc tinh ché béng
sac ky cot nhanh, véi hé dung moi riva giai la
n-hexan - ethyl acetat (85 : 15 tang dan dén
80 : 20). Cac phan doan dwoc kiém tra bang séc
ky I&p méng, hé dung mdi khai trién

trong dung mbi
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CHCI; - MeOH - NH3; (90:10:1) (tt/tt/tt), phat hién
vet bang UV 254 nm.

Cac phan doan chira olanzapin amid dwoc
¢ dac bang c6 quay chan khong.

Thr tinh khiét

Nhiét dé6 néng chay

St dung phwong phap phan tich nhiét vi sai
(DSC) cho thay: nhiét d6 nong chay clia san
phdm tap B la 231,4 °C va dd tinh khiét 1a
95,72% (hinh 1).

05

1 Puriy: 05.72mol %
| Moting Point: 242.97°C (dotermined)

Heal Flow (Wig)

180 200 230 240 280 280 30

Hinh 1. Biéu dé phén tich DSC cua tap B

Xac dinh cau tric
Phé UV-Vis
Phd hép thu UV-Vis cla san pham tap B

D# o

Retention Time :4.136 I

CompoundName : Olanzapin Tap B «

Spectrum Operation  : None
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Hinh 3. Phé UV-Vis cta chuén tap B

Phé IR

Phd IR cla san phdm tap B c6 cac dinh déc
trwng phu hop véi coéng thirc clu tao cla
olanzapin amid (tap B cuUa olanzapin): 1632 cm™”
(C=0), 3030 cm™ (=C-H vong thom), 3279 cm”
(N-H).

Phé MS

Khéi phé ESI-MS (+) cla san pham tap B c6
m/z = 231,0531 /M+H]", Phd ESI-MS (-) c6

Phuwong phép sédc ky I6p méng

Két qua cho thdy san pham tinh ché tap B
cho 1 vét duy nhét, cho thdy san phidm tap B
clia olanzapin tinh khiét trén séc ky I&p méng
(hinh 2).

H& 1: MeOH - NH3 (99:1) (tt/tt).

H& 2: CHCls - MeOH - NHj (90:10:1) (tttt/tt).

Hé 3: n-hexan - ethyl acetat- NH; (60:40:1)
(tHtttL).

Hinh 2. S&c ky dé kiém tra do tinh khiét tap B

olanzapin (olanzapin amid) c6 dinh hap thu cuc
dai tai 225,13 nm, dinh nay phu hgp véi dir liéu
clia phd chuan tap B olanzapin.

D# 11

Retention Time 14128

Compound Name : Olanza[pin Tap B
Spectrum Operation  : None
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Hinh 4. Phé UV-Vis ctua san phdm
téng hop

m/z = 229,0420 [M-H], Phu hgp v&i cong thic
phan t& cla olanzapin amid (tap B cla
olanzapin) (C12H1oN20S, M = 230,0514) !,

Phé NMR

Phan tich dir liéu phd NMR cho thay sb
lwgng va vij tri cha proton va carbon cla san
pham tap B phu hop véi cong thirc cu tao cla
olanzapin amid (2-methyl-10H-thieno-[2,3-b][1,5]
benzodiazepin-4[5H]-on) ¥,
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Hinh 5. Phd "H — NMR ctia san phdm tap B do
trong CD30D

T T T T
13 iz " 10

Phdé "C-NMR, phd "H-NMR duoc do trong
CD3OH ctia mau tap B tdng hop cé cac tin hiéu
twong (ng véi dd dich chuyén héa hoc nhuw
trinh bay trong bang 1 va phu hop véi TLTK B,

Bang 1. Théng tin phé NMR sén pham tap B
cla olanzapin

BC-NMR
Vi 'H-NMR (500 MHz; CD;0H) (125 MHz,
dc (ppm)
2 - 126,3
3 6,64 (1H, d, J=1Hz) 126,1
3a - 116,8
4 - 168,3
5 8,74 (1H, br s) -
ba - 131,2
6 6,85(1H,dd, J=8Hz; 2 Hz) 125,0
2 - 126,3
3 6,64 (1H, d, J=1Hz) 126,1
3a - 116,8
4 - 168,3
5 8,74 (1H, brs) -
ba - 131,2
6 6,85(1H,dd, J=8Hz; 2 Hz) 125,0
Blankled
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Hinh 6. Phd "C- NMR ciia san phdm
tap B do trong CD;0OD

Xac dinh dé tinh khiét tap B olanzapin
bang HPLC-PDA

Tham dinh quy trinh phén tich

Tinh dac hiéu cha phwong phap dwgc xac
dinh bang cach sac ky mau trdng, mau thr va
mau chuan tap B olanzapin. Két qua thé hién
qua hinh 7.

TTHTL ed
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00 SKD mav Chvan

3136 ¢ Olanzapin Tap B
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Compound Name : RT3.920
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Impurity Detected at 3.94 min
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Single paint threshold X
Minimum peak purity index :-1114

Hinh 7. SKD tinh d&c hiéu (mau trdng, mau chuan tap B cla olazapin,
mau thir tap B tong hop va biéu dé dé tinh khiét caa pic tap B)

Nhéan xét: Trén sac ky dd mau trdng khong
xuét hién pic c6 thoi gian lwu trung véi thoi gian
lwu ctia pic tap B. Pic tap B c6 dd tinh khiét
99,99%. Két qua thdm dinh cho thay quy trinh
dat tinh phu hop hé théng, dé chinh xac cao, c6
sy twong quan tuyén tinh gitva ndng dd va dién
tich pic. Két qua thdm dinh dwoc trinh bay trong
bang 2.

Bang 2. Két quéa thdm dinh phuong phép

Tinh Thoi gian Trung binh 4,12
phu lwu (phat) RSD (%) 0,28
hop hé  Dién tich Trung binh 4582815
théng pic RSD (%) 0,17
;I":l;lézn 25_75 PT hoi ’quy y = 90509x
tinh (ug/mi) Hésor 0,9999

Do laplai TV r(‘% ;"”h 95,4
po (n=06) RSD (%) 0,14
chinh D¢ chinh Trung binh 956
xac xac trung (%) ’

gian
(n=12) RSD (%) 0,21

Do tinh khiét san phdm tap B cla olanzapin
tbng hop duwoc xac dinh 1a 95,6% du tiéu chuan
dé thiét 1ap chéat ddi chiéu.

Ban luan

Trong ciu truc olanzapin cé chra lién két
enamin dac thu (C4) dé bi phan huy trong moi
trwong acid HA tao hop chéat ceton hay tap B
olanzapin. Tuy nhién trong qua trinh thuc
nghiém, néng do6 HA, nhiét d6 anh hwdng nhiéu
dén qua trinh phan huy.

Véi ndng d6 HCI Ién hon 2 N ty | tap B sinh
ra thAp déng thdi cac tap khac phéat sinh nhiéu
hon. Cé thé 1a & ndng dd cao cla acid HA,
cac lien két amid khac bi anh huéng dan dén
phan huy thanh cac tap khac. Tang nhiét dé

gitp day nhanh qua trinh phan huy olanzapin
thanh tap B, do dé phan &ng dwgc thyc hién
trong diéu kién dun hoi lwu.

Ngoai ra trong qua trinh tdng hop tap B thém
MeOH sé |lam tang hiéu suét phan &ng vi tap B
sinh ra sé tao lién két H v&i MeOH bén hon
trong mdi trwdng acid. Tap B sinh ra dwoec tinh
ché bang sc ky cot nhanh, thu dwoc san phadm
c6 do tinh khiét twong déi cao: trén 98%.

Quy trinh HPLC xac dinh do tinh khiét da
duwoc thdm dinh va két qua cho thdy san pham
tap B cla olanzapin cé du diéu kién dwa vao
thiét lap chat déi chiéu dé s dung trong viéc
kiém tra tap cGa nguyén liéu olanzapin va céac
ché pham chira olanzapin.

Ket luan

Tap B cua olanzapin da dwoc tdng hop thanh
cong v&i hiéu suat cao (98%). San phadm duoc
chirng minh céu tric bang cac phwong phap
phd UV-vis, IR, MS, NMR. Do tinh khiét cGia san
phém dat dwoc 95,6%, du diéu kién dwa vao
thiét 1ap chéat déi chiéu.
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