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Summary

In this study, N-formyl desloratadine (8-chloro-6,11-dihydro-11-(N-formyl-4-piperidinylidene)-5H-
benzo [5,6] cyclohepta [1,2-b] pyridine, desloratadine impurity F), and dechloro desloratadine
impurity (6,11-dihydro-11-(piperidin-4-ylidene)-5H-benzo [5,6] cyclohepta [1,2-b] pyridine) were
successfully synthesized by N-formylation of desloratadine, using formamide with 30% sodium
methoxide in methanol as catalyst (yield approximately 74%), and by removing chloride from
benzene ring of desloratadine, using sodium hypophosphite and Pd/C as -catalyst (yield
approximately 70%), respectively. By using HPLC-PDA, their chromatographic purity was
determined over 98% on the basis, conforming fully to establish reference substance for

desloratadine impurities testing.

Keywords: Desloratadine impurity F, N-formyl desloratadine, 8-chloro-6,11-dihydro-11-(N-formyl-
4-piperidinylidene)-5H-benzo [5,6] cyclohepta [1,2-b] pyridine, dechloro desloratadine impurity, 6,11-
dihydro-11-(piperidin-4-ylidene)-5H-benzo [5,6] cyclohepta [1,2-b] pyridine.

Dit van dé

Desloratadin 1a thuéc khang histamin H1 thé
hé 2 cé tac dung khang di rng, lam gidam cac
triéu chirng viém miii di wng theo mua, viém miii
di tng lau ndm, ngra va ndi mé day. Thubc cd
wu diém la khéng qua hang rao mau ndo nén
khong gay budn ngt ', Theo théng ké clia Cuc
Quan ly Dwoc Viét Nam, hién nay, dang c6 57
biét dwgc cd chiva desloratadin v&i cac dang
bao ché khac nhau duwoc cip phép dang ky lwu
hanh tai Viét Nam @, Cac Dwoc dién Anh 2020,
Duoc dién My 43 da c6 chuyén luan kiém
nghiém nguyén liéu va thanh pham desloratadin,
trong d6, N-formyl desloratadin (tap F cla
desloratadin) va tap decloro desloratadin la cac
tap can kiém soat trong thanh phadm va nguyén
lieu. Tap F la tap phan hdy cua desloratadin
trong qua trinh bdo quan Bl va tap decloro
desloratadin 14 tap xuét hién trong quéa trinh
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san xuét desloratadin . Trén thé gigi, hién
nay chi c6 mot nghién clru céng bd quy trinh
tdng hop tap F © va mot nghién ciu vé tdng
hop héa hoc thyc hién phan (rng N-formyl héa
trén nhiéu chat, trong d4 c6 s dung
desloratadin tao tap F 7 chua thay c6 bao céo
vé téng hop tap decloro desloratadin. Tai Viét
Nam, hién chwa cé cdng trinh nghién ctu tdng
hop tap F va tap decloro desloratadin dugc
cong bb. Xuét phat tir nhitng ly do trén, nghién
clru nay cdng bd quy trinh tdng hop va thiét 1ap
chét déi chiéu tap F va tap decloro desloratadin.

Nguyén liéeu va phwong phap
nghién clru

Nguyén vét liéu

Nguyén liéu: Desloratadin do Cbng ty
Domesco cung cép, sb 16 84160606, sb phiéu
CoA 774NLN16, ham lwgng 98,5%.

Héa chat va dung méi: Methanol (MeOH)
va acetonitril (ACN) dat tiéu chuan dung cho séc
ky long, acid trifluoroacetic (TFA), natri
hypophosphit, natri methoxyd, natri carbonat
palladium/ than hoat (Pd/C), formamid,
tetrahydrofuran (THF) va cloroform dat tiéu
chuén phan tich.
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Thiét bi

Céc thiét bj phan tich da duwoc hiéu chuan
dat quy dinh theo GLP va ISO/IEC 17025, bao
gbm: Hé théng sac ky ldng hiéu nang cao
Shimadzu SPD-M20A, may khéi phd IT-TOF
Shimadzu, may cong hwédng tlr hat nhan Bruker
Advance lll, may quang phd hdng ngoai Thermo
IS50FT-IR, may phéan tich TGA-DSC Setaram
LABSYS evo, can phan tich Precisa 92SM-
202A, ...

Phwong phap nghién ctru

Téng hop tap F va
desloratadin (tap DD)

Dya theo tai liéu tham khao , tap F dwoc
tbng hop bdng cach N-formyl héa desloratadin

tap decloro

NHchO, NaOCH3

bang formamid, st¢ dung natri methoxyd lam
chét xtc tac (so d 1) va dwa theo tai liéu tham
khao tap DD dwoc téng hop bang cach thay
thé clor trong vong benzen bang hydrogen, st
dung natri hypophosphit 1am nguén cung cép
hydro, Pd/C lam chét xuc tac (so dd 2). San
pham téng hop dwoc tinh ché bang séc ky cot,
s dung silica gel ¢c& hat 60 ym va hén hop
dung moi rira gidi cloroform - methanol (9:1).
San pham tinh ché dwoc thir tinh khiét bang séc
ky 16p moéng (SKLM) va séc ky 16ng hiéu nang
cao (HPLC) va dugc xac dinh cAu tric bang cac
phwong phap phé nghiém UV, IR, MS va NMR.

THF

N-formyl desloratadin

So dé 1. Téng hop tap F (N-formyl desloratadin)

NaHzPOZ, N32CO3

cl / N
[
N
Desloratadin
Cl / N
[

Pd/C, 90 - 95 °C

Iz

So dd 2. Téng hop tap decloro desloratadin

Xéc dinh dé tinh khiét tap F va tap DD
Do tinh khiét clia tap F va tap DD dwoc xac
dinh bang phwong phap HPLC quy vé 100%

dién tich pic. DPiéu kién s&c ky dwoc trinh bay
trong bang 1.
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Bang 1. Diéu kién sac ky xéc dinh dé tinh khiét tap F va tap DD

Tap F Tap DD
Cét séc ky C18 (250 x 4,6 mm; 5 pm)
Nhiét do cot 35°C
Téc d6 dong 1 ml/phut
Buoc song phat hién 243 nm 282 nm
Thé tich tiém méu 20 yl

Pha dong

Dung dich A: MeOH
Dung dich B: H,O

Dung dich A: TFA 0,025% trong ACN
Dung dich B: TFA 0,025% trong nwéc

Chuwong trinh gradient: Thoi
gian (%A/%B)

0'(65/35), 13'(75/25), 14'(85/10),
19'(85/10), 20°(65/35), 25'(65/35)

0'(15/85), 6'(15/85), 25'(60/40),
26'(15/85), 31'(15/85)

Thoi gian séac ky 25 phut 31 phut
Dung méi hoa tan MeOH - H,0 (9:1) Dung dich B
Mau thir 250 pg/ml

MA3u tréng Dung méi hoa tan

Danh gia tap F va tap DD

Tap F va tap DD dwgc danh gia theo cac chi
tiéu cdm quan, do tan, diém chay, ham am, dinh
tinh, do tinh khiét sac ky va tap chéat lién quan.

Thiét 1ap chat doi chiéu tap F va tap DD

Pénh gia d6 déng nhét cta qua trinh déng Io:
Céac mau duoc lady ngau nhién theo cong thirc
JN +1 trong d6 N Ia téng sb lo. Viéc xac dinh
do tinh khiét cta tap F va tap DD trong tirng lo
duoc tién hanh theo phwong phap HPLC, méi lo
dwoc xac dinh 2 1an. Viéc danh gia d6 dong nhéat
clia qua trinh déng lo dwoc dwa trén hwdng dan
clia ISO Guide 35 "%,

Panh gia dé6 dbng nhét lo lién phong thi
nghiém: Tap F va tap DD sau khi dwgc dong goi
va danh gia dong nhét lo dat yéu cau sé duoc
l&y mau ngau nhién va tién hanh xac dinh do
tinh khiét tai ba phong thi nghiém doc lap. Cac
phong thi nghiém dwoc Iwa chon dé gli mau
phai dat GLP hoac ISO/IEC 17025. Mbi phong
thi nghiém s& nhan dwoc sau lo mau ngdu nhién
kém theo quy trinh phan tich va cac tai liéu lién
quan. Truwdc khi phan tich, méi phong thi
nghiém sé& kiém tra tinh phu hop clGa hé théng
v&i yéu cau hé sb bat dbi cua pic tap F va tap
DD nam trong khoang 0,8 - 1,5 va RSD giia
6 1an do lap lai khdong dwoc qua 2%. Néu dat
yéu cau, sé tién hanh xac dinh do tinh khiét tap
F va tap DD trén 6 mau da nhan, mdi mau duoc
xac dinh 2 lan. Viéc danh gia do dong nhéat lo

lien phong thi nghiém dwoc tién hanh theo
hwéng dan coa 1ISO 13528 " sir dung phép
phan tich phwong sai mot yéu t6 ANOVA.

Xéc dinh gié tri &n dinh va do6 khéng dém béo
do: Viéc xac dinh gia tri &n dinh trén phiéu kiém
nghiém tap F, tap DD va d6 khéong dadm bao do
dwoc thwc hién theo hwong dan cla
1ISO 13528 "' dwa theo 18 két qua xac dinh do

tinh khiét cta tap F va tap DD tai
3 phong thi nghiém.
Két qua

Téng hop tap F

Sau khi khdo sat cac diéu kién phan (ng
gdm ty 1& mol gitva desloratadin va formamid
(cung natri methoxid) va th&i gian phan tng, tap
F dwoc tdng hop nhw sau: can 1,62 g (30 mmol)
natri methoxid vao binh nén, thém 6 ml methanol,
ldc cho tan, thém 15 ml tetrahydrofuran, thém
1,25 g (4 mmol) desloratadin, thém 1,35 g (30
mmol) formamid, l&c binh nén véi tbc d6 1500
vong/ phut trong 12 gi¢. Bay hoi dung méi dén
can. Rira cén v&i nwdc 3 1an, mbi 1an 10 ml. Say
chan khéng cén & 60 °C trong 4 gi® thu duoc
san pham téng hop F.

Téng hop tap DD

Sau khi khdo sat cac diéu kién phan (ng
gdbm ty 18 mol gilra desloratadin va natri
hypophosphit (cung Pd/C va cac chét con lai),
thoi gian va nhiét d6 phan (ng, tap DD dwoc
tbng hop nhw sau: Trong binh nén cha
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15 ml nwéce, cho 1,25 g (4 mmol) desloratadin,
0,85 g (8 mmol) natri carbonat, va 198 mg Pd/C
10%. D4t lén bép khudy tlr, I&p sinh han, khudy
va gia nhiét 90 - 95 °C. Thém tirng giot dung
dich natri hypophosphit (3,52 g hoa tan trong 10
ml nwéc) trong 30 phut. Bun trong 13 gi¢. Dung
dich sau phan *ng dwgc lam ngudi trong nwéc
da. Loc roi chiét bang cloroform. Rira dung dich
cloroform béng nuéc 3 1an, mdi lan 10 ml nwéc.
C6 dung méi thu dwoc séan pham téng hop DD.

Tinh ché san pham téng hop

San pham téng hop F va DD duoc tinh ché
béng sac ky cot va kiém tra bang séc ky 16p
mdng, gép cac phan doan gibng nhau, bay hoi
dung méi, sy chan khéng & 60 °C trong 4 gi&
thu dwoc san phadm tinh ché F va DD.

San phém tinh ché F (2 mg/ml)

Thr tinh khiét san pham tinh ché

San ph&m tinh ché dwoc hoa tan trong hén
hop dung méi methanol - nwéc (9:1), sau dé
dwoc trién khai séc ky 16p méng véi 3 hé dung
moi khac nhau. Két qua cho thay san pham tinh
ché chi cho mét vét duy nhat va tinh khiét trén
SKLM (hinh 1). Két qua th&r tinh khiét bang
phwong phap HPLC, ap dung phwong phap quy
vé 100% dién tich pic d& xac dinh dd tinh khiét
san pham tinh ché cho thy sic ky dd 2 chiéu tai
budc séng 243 nm (san pham tinh ché F) va
282 nm (san pham tinh ché DD) xuét hién mot
pic chinh duy nhét va mét vai pic tap cé dién tich
pic rat nhd, pic chinh dat d6 tinh khiét theo phd
UV-Vis. Hinh 1, 2 1an lvot minh hoa sac ky d6
SKLM va HPLC kiém tra do tinh khiét cGa san
ph&m tinh ché.

San phém tinh ché DD (2 mg/ml)

Hinh 1. Sac ky dé SKLM kiém tra dé tinh khiét ctia sdn phédm tinh ché F va DD.

Diéu kién séc ky: Bdn méng silica gel GF,s4 (10 x 3 cm), phét hién bdng UV 254 nm.

Sén pham tinh ché F: Pwoc trién khai trong ba hé dung méi iso octan — dicloromethan (1:1),
MeOH - ACN (2:1), dicloromethan - MeOH (8:2) cho céc gié tri Ry lan luot la 0,27; 0,59 va 0,75.

San phém tinh ché DD: Puoc trién khai trong ba hé dung méi ACN - MeOH - acid acetic
(10:10:1), MeOH - NH,OH 25% (20:1), n-buthanol - acid acetic - H,O (1:1:1) cho cac gia tri Ry Ian

lwot 14 0,26; 0,48; 0,68.
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San pham tinh ché DD

Hinh 2. S&c ky d6 HPLC kiém tra do tinh khiét séc ky cta sén pham tinh ché.
Diéu kién sdc ky: Pha déng MeOH - H,O (0’ 1/99; 60’ 99/1) déi véi sdn phdm tinh ché F va ACN
- TFA 0,025% (0’: 1/99; 60°: 99/1) dbi véi sdn phém tinh ché DD; Céc diéu kién sdc ky khac gibng

bang 1.

Xac dinh cAu tric san pham tinh ché F

Két qua phé UV-Vis cho thay san pham tinh
ché F (dwoc hoa tan trong hén hop dung moi
methanol - nuéc (9:1)) co6 bwédc séng hap thu
cwe dai tai 243 nm. Két qua phd IR (KBr: Vmax
(cm™)) cho thdy san pham tinh ché F c6 mét s6
dinh dac trwng tai 2.905, 1.435 (ankan), 1667
(C=0 amid), 1588 (N amid). Phd khéi ESI-MS
(+) ctia san phdm tinh ché F c6 m/z = 339,12
[M+H]"; M phu hop véi khéi lwong phan t& cla

tap F (CxH19CIN,O, M = 338,12). Phan tich di¥
liéu phd NMR (bang 2) cho thay sb lwong va vi
tri cGia proton va carbon cla san pham tinh ché
F phu hop véi cong thirc cAu tao cla 8-chloro-
6,11-dihydro-11-(N-formyl-4-piperidinyliden)-5H-
benzo [5,6] cyclohepta [1,2-b] pyridin (tap F
desloratadin). Cac di lieu phé UV, IR va MS
cling twong dong va phu hop véi tap F. CAu tric
tap F dwoc trinh bay & hinh 3.

Bang 2. Di¥ liéu phé NMR ctia sdn pham tinh ché F

"H-NMR (500 MHz, CDCl,), &, (ppm)

C-NMR (125 MHz, CDCI;), 5; (ppm)

8,42 (t, 1H, J = 2,5 Hz, H2)

160,84 (C22) 126,40 (C12)

8,07 (s, 1H, H22) 156,23 (C15) 122,59 (C4)
7,50 (dd, 1H, J = 6 Hz, 1,5 Hz, H3) 146,15 (C2) 46,67 (C18)
7,16 (m, 4H, H4, H9, H11, H12) 139,44 (C8) 40,75 (C20)
3,90 (m, 1H, H20 eq) 138,29 (C3) 31,60 (C17)

3,56 (m, 1H, H18 eq) 137,33 (C16, C13) 31,49 (C6,7)

3,39 (m, 2H, H6, H7 eq) 133,75 (C5) 30,1 (C21)

3,22 (m, 2H, H18, H20 ax)

133,35 (C10)

2,85 (m, 2H, H6, H7 ax)

130,42 (C11)

2,34 (m, 4H, H17, H21 eq, ax)

129,06 (C9)

Xac dinh c4u triic san pham tinh ché DD

Két qua phé UV-Vis cho thay san pham tinh
ché DD (dwgc hoa tan trong dung dich TFA
0,025%) c6 bwédc séng hap thu cwc dai tai
282 nm. Két qua phd IR (KBr: vmax (cm™)) cho
thdy san pham tinh ché DD c6 mét sé dinh dic
trng tai 2.925, 1.434 (ankan), 1.417 (C-H vong
thom). Phé khéi ESI-MS (+) clia san pham tinh
ché DD ¢c6 m/z = 277,17 [M+H]"; M phl hop véi
khéi lwong phan t&r ctia tap decloro desloratadin

(C1gH20N2, M = 276,16). Phan tich dir liéu phd
NMR (bang 3) cho thdy sb lwong va vi tri cla
proton va carbon ctia san pham tinh ché DD phu
hop véi cong thirc cau tao cta 6,11-dihydro-11-
(piperidin-4-ylidene)-5H-benzo [5,6] cyclohepta
[1,2-b] pyridin (tap decloro desloratadin). Cac d
liéu phé UV, IR va MS ciing twong déng va phu
hop véi tap DD. Céu truc tap DD duoc trinh bay
& hinh 4.
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Bang 3. D liéu phé NMR ctia sdn pham tinh ché DD

'H-NMR (500 MHz, DMSO), &, (ppm)

C-NMR (125 MHz, CDCl;), 6 (ppm)

8,32 (dd, 1H, J = 4,5 Hz, 1,5 Hz, H2)

157,34 (C15) 129,06 (C10, C11)

7,54 (dd, 1H, J = 8 Hz, 1,5 Hz, H3) 146,49 (C2) 127,43 (C9)
7,16 (m, 4H, H9, H10, H11, H12) 139,19 (C8) 126,01 (C12)
7,05 (dd, 1H, J = 7,3 Hz, 1,5 Hz, H4) 137,77 (C3) 122,13 (C4)

3,32 (m, 2H, H18, H20 eq)

137,53 (C16) 47,02 (C18, C20)

2,91 (m, 2H, J=4 Hz , H6, H7 eq)

135,93 (C14) 31,78 (C6, C7)

2,79 (m, 2H, H18, H20 ax)

135,15 (C5) 30,80 (C17)

2,65 (m, 2H, J = 19,5 Hz, 8,5 Hz, H6, H7 ax)

133,75 (C13) 30,57 (C21)

2,32 (m, 2H, H17, H21 eq)

2,18 (m, 2H, H17, H21 ax)

Hinh 3. Céng thirc céu tao cua tap F
(N-formyl desloratadin)

Hiéu suat tong hop va tinh ché tap F
va tap decloro desloratadin

Hinh 4. Céng thirc céu tao cta tap DD
(decloro desloratadin)

Hiéu suat tdng hop va tinh ché tap F va tap
decloro desloratadin dwoc trinh bay trong bang 4.

Bang 4. Hiéu suét téng hop va tinh ché tap F va tap decloro desloratadin

Tap F Tap decloro desloratadin
Khéi luong desloratadin (g) 1,25 1,25
Khoi lurong sdn pham ly thuyét (g) 1,36 1,11
Khéi luong sdn pham sau phan (ng (g) 1,22 0,99
Khéi lvong sdn pham sau tinh ché (g) 1,01 0,78
Hiéu suét téng hop 90% 89%
Hiéu suét tinh ché 83% 79%
Hiéu suat toan quy trinh 74% 70%

Xac dinh dd tinh khiét tap F va tap decloro
desloratadin bdng HPLC-PDA

Quy trinh xac dinh d6 tinh khiét tap F va tap
decloro desloratadin bédng HPLC-PDA duoc

th&dm dinh theo hwéng dan clia ICH ', bao gébm
khdo sat tinh phu hop clia hé théng, tinh dac
hiéu, khoang tuyén tinh, dd chinh xac. Két qua
thdm dinh dwoc thé hién & bang 5 va bang 6.

Bang 5. Két qua khdo sét tinh phu hop cia hé théng ctuia phuong phép (n = 6)

Gia tri Thoi gian lwu Dién tich pic Hé sé
thong ké (phat) (uV x gidy) bat déi
Tap F Trung binh 9,364 14.639.911 1,08
j RSD 0,08% 0,04%
Tap decloro Trung binh 5,030 7.803.736 1,38
desloratadin RSD 0,89% 0,15%
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RSD cua cac théng sb6 sac ky déu khéng qua
2% va hé sb béat dbi cua pic tap F va pic tap
decloro desloratadin nam trong khoang 0,8 - 1,5.
Nhuw vay quy trinh xac dinh dd tinh khiét tap F va
pic tap decloro desloratadin dat tinh phu hop
clia hé théng.

Két qua khao sat tinh d&c hiéu cho thay trong
cung diéu kién phan tich: Sac ky d6 mau trng
khéng xuét hién pic c6 thoi gian lwu trung voi
thi gian lwu twong ng cla pic tap F va pic tap

mAU aall

Bhld

decloro desloratadin trong mau thir; trén sac ky
dé mau thtr va mau tap chat dwoc pha trong
dung dich H,0, 3% (mau khao sat), pic tap F va
pic tap decloro desloratadin tach hoan toan vé&i
pic tap khac va cac pic tr mau tréng. Pic tap F
va pic tap decloro desloratadin dat do tinh khiét
theo phd UV-Vis. Nhw vay, quy trinh dat tinh
d&c hiéu. Hinh 5 va 6 minh hoa sac ky dd khao
sat tinh dac hiéu.
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Hinh 6. Séc ky dé mau thir tap decloro desloratadin, mau tréng va mau khao séat

Bang 6. Két qua khdo sat khoéng tuyén tinh va do chinh xéac

Tap F Tap decloro desloratadin
Phwong trinh héi quy y = 55.668x y = 31.544x
Khoang tuyén tinh (ug/ml) 25 - 500 25 -500
Hé sé trong quan (R) 0,9996 0,9998
D6 chinh xac (RSD, n = 12) 0,01% 0,03%
Dé tinh khiét sac ky 99,93% 98,58%

*Dwo’c xac dinh tor két quad khdo sat dé chinh xac.

Két qua thdm dinh cho thdy quy trinh xac
dinh dd tinh khiét tap F va tap decloro
desloratadin cé khodng tuyén tinh réng, hé sé
twong quan cao, dat yéu cau vé do chinh xac.
Két qua xac dinh do tinh khiét sac ky tap F
va tap decloro desloratadin theo phuwong phap
quy vé 100% dién tich pic 1a trén 98% tinh trén

ché phdm nguyén trang.
Danh gia tap F va tap decloro desloratadin
Bang 7 va bang 8 trinh bay két qua danh gia
tap F va tap decloro desloratadin. V&i dd tinh
khiét trén 98% nén hai chat nay da diéu kién dé
thiét lap chat déi chiéu.
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Bang 7. Két qua dénh gia tap F

Chi tiéu Phwong phép Murc chat Ivong Két qua

Camquan Chét rdn mau trdng nga, khdng mui

Tinh chat Po tan Dé tan trong methanol, ethanol 96°, cloroform; hoi tan Pat

trong DMSO; thuc té khong tan trong n-hexan, nuédc
Pho UV Amax (MeOH-H,0) 243 nm
L Pho IR Vimax (€M) 2905, 1435 (C-H), 1667 (C=0), 1588 (N-H) )

Binh tinh Phd MS  ESI-MS (+) miz = 339,12 [M+H]" Bung
Phd NMR  Phd "H-NMR va ™C-NMR: Xem bang 2

Diém chay DSC 163 £ 1°C Dat (163,3 °C)

Ham &m TGA <1% Dbat (0,3%)

Tap chét lién quan HPLC <2% Dbat (0,1%)

D6 tinh khiét séc ky HPLC > 98% Dat (99,9%)

Bang 8. Két qua dénh gia tap decloro desloratadin
Chi tiéu Phwong phap Mdrc chat Ivong Két qua

Camquan Chét rdn mau trang nga, khéng mui

Tinh chat b6 tan Tan trong methanol, cloroform; khé tan trong ethanol Pat

96°, DMSO, nuérc; thuc té khéng tan trong n-hexan
Phé UV Amax (TFA 0,025%) 282 nm
L Phé IR Vimax (cM") [& 2925, 1434, 1417 (C-H) .

Binh tinh Phé MS  ESI-MS(+) miz = 277,17 [M+H]" Bung
Phé NMR  Phd "H-NMR va C-NMR: Xem bang 3

Diém chay DSC 230+ 1°C Dat (230,1 °C)

Ham &m TGA <4% Dat (3,2%)

Tap chét lién quan HPLC <2% Dat (1,4%)

D6 tinh khiét séc ky HPLC > 98% Dat (98,6%)

Thiét lap chat déi chiéu tap F va tap
decloro desloratadin

900 mg tap F dwoc déng 30 lo, mdi lo 30 mg
va 750 mg tap decloro desloratadin dwgc dong
30 lo, méi lo 25 mg. Mdi tap dwoc ldy ngéu
nhién 6 lo theo phan mém Excel. Két qua xac
dinh tinh phu hop clia hé théng tai ba phong thi
nghiém déu dat yéu ciu vé hé sb bat dbi cla pic
tap F, tap decloro desloratadin va RSD cua dién
tich pic tap F, tap decloro desloratadin nén coé
thé tiép tuc tién hanh xac dinh db tinh khiét tap F,

tap decloro desloratadin. Bang 9 va bang 10
minh hoa két qué danh gia dd ddng nhét cla
qua trinh déng lo va dd dong nhét lo lién phong
thi nghiém. Dwa vao két qua phan tich ANOVA
cho thdy cac lo déng goéi c6 ham lwong dong
nhét, diéu kién dong goi 6n dinh va phu hop, két
qua dinh lvgng gitka 3 phong thi nghiém khac
biét khéng ¢ y nghia théng ké, quy trinh phan
tich co6 do 1ap lai cao, do tinh khiét chat phan
tich khéng phu thuéc vao phong thi nghiém
tham gia danh gia.

Bang 9. Két qua déanh gia dé6 déng nhét cua qua trinh déng lo (n = 2)

S6 thir tr lo Do tinh khiét tap F (%)

S6 thir tir lo

D6 tinh khiét tap decloro

desloratadin (%)
8 99,92 6 98,55
28 99,93 25 98,54
19 99,92 17 98,56
7 99,94 9 98,54
23 99,91 21 98,56
15 99,93 12 98,57
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Bang 10. Két qua danh gia do déng nhét lo lién phong thi nghiém

Miu Do tinh khiét tap F (%) Do tinh khiét tap decloro desloratadin (%)

PTN1 PTN2 PTN3 PTN1 PTN2 PTN3
1 99,93 99,95 99,95 98,51 98,53 98,57
2 99,91 99,94 99,91 98,56 98,54 98,55
3 99,94 99,90 99,96 98,57 98,56 98,51
4 99,94 99,90 99,94 98,55 98,50 98,58
5 99,92 99,93 99,95 98,52 98,57 98,54
6 99,97 99,92 99,89 98,58 98,52 98,61

Bang 11. Két qué xéc dinh gié tri &n dinh cla tap F va tap decloro desloratadin (n = 18)

P 2. Tap F Tap decloro desloratadin
S6 lan thay doi x*0 x*1 x*2 x*0 x*1 x*2
o=1,5s* 0,03 0,04 0,04 0,04 0,05 0,05
X*-0 99,90 99,90 99,90 98,51 98,50 98,50
X*+4 99,97 99,97 99,97 98,59 98,59 98,59
X* moi 99,94 99,93 99,93 98,55 98,55 98,55
s* moi 0,02 0,02 0,02 0,03 0,03 0,03

V6i tap F, sau hai lan thay ddi, s* = 0,02
khong thay ddi, khi d6 x* dwoc chon la 99,93%.
Vay gia tri 4n dinh cla tap F 1a 99,93% va do
khong dam bao do: v, = 1,25s*/yn = 1,25 x

0,02 / +18 =

desloratadin, sau hai 1an thay ddi, s* = 0,03
khong thay ddi, khi d6 x* dwoc chon la 98,55%.
Vay gia tri 4n dinh cla tap decloro desloratadin
la 98,55% va do khéng dam bao do:
U, = 1,25s*/y/n = 1,25x 0,03/+/18 = 0,009.

0,0059. V&i tap decloro

Nhw vay tap F va tap decloro desloratadin du
didu kién dé& dang ky chuan quéc gia v&i ham
lwong dwoc xac dinh 1an lwot 1a 99,93% va
98,55% tinh trén nguyén trang. Tién hanh lap hd
so chét chuan, dan nhan lo chuan va kém theo
phiéu kiém nghiém. Bdo quan cac lo chuin &
nhiét do 2-8 °C, tranh anh sang.

Ban luan

Tap F

Phwong trinh phan (rng téng hop tap F:

Cl I CH;0ONa cl T
N’ + NH2CHO > = + NH3
THF N
N
H N
o)
Desloratadin Formamid Tap F

C6 nhiéu con dwdng khac nhau dé N-formyl
héa nitrogen trong vong piperidin d& co thé tao
tap F desloratadin, trong d6, N-formyl hoda
desloratadin béng formamid v&i sw c6 mét natri
methoxid/methanol trong moi trwdng
tetrahydrofuran |a phan (ng don gidn nhét,
dwoc thuc hién & nhiét d6 phong véi hoa chét

va dung cu dé& kiém, hiéu suat phan tng cao,
khéng tao ra cac chét doc hai. Tuy nhién,
trong qua trinh thwc hién phan (rng, thdi gian
phan (rng va ty 1& mol cac chat tham gia phan
&ng cé anh hwéng dén hiéu sudt phan wng.
Khi thyec hién phan (rng & ty I&€ mol desloratadin
- formamid (1:2,5) va th&di gian phan ng 6 gi®
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nhw tai liéu tham khao ™ tap F co xuét hién
nhwng rat it. Vi vay, can tiép tuc khao sat thoi
gian phan &ng va ty 1& mol. Két qua cho thay
lwong tap F tang Ién. Voi ty 1€ mol (1:7,5) va
thoi gian phadn rng 12 gio, phan rng dat hiéu
suat cao nhat (90%) va chi c6 san pham tap F
khi dwoc kiém tra bang sac ky Iép méng. San
phdm téng hop c6 mau héng nhat. Néu chiét
san pham véi dicloromethan va rira béng dung
dich HCI nhw tai ligu tham khao ™ s& cho mau
hdng dam. Vi vay, san pham da dwoc rira bang
nwéc va dwoc tinh ché bang sac ky cot silica gel
v&i hé dung mdi CHCI; - MeOH (9:1) dé loai cac
thanh phan khéng mong muén, thu duoc tap F
c6 mau tréng nga, do tinh khiét s&c ky trén 99%
tinh trén nguyén trang v&i hiéu suét tinh ché
la 83%.

San pham tinh ché F ¢ phé MS c6 m/z
phu hop véi tap F. Phd IR cé cac dinh dic trung
cla tap F va cé dinh & sb song 1667 cm™ la

tin hiéu cda nhom C=0 trong amid dwoc hinh
thanh sau phan (rng. San pham tinh ché F duoc
khdng dinh ciu tric bang cac phd 'H-NMR,
®C-NMR va cac phd cong hwéng tir hai chiéu.
Phd "H-NMR c6 7 proton & viing trudng tlr 7 —
8,5 ppm, 12 proton & vung treong tir 2 - 4 ppm.
Phé ™C-NMR c6 13 C & ving trwong 120 —
160 ppm va 6 C & vung trwong 30 - 50 ppm.
Phd *C-NMR thiéu mot carbon nhwng c6 mét
tin hiéu thap & 134,5 ppm co twong tac véi H17
va H21 (HMBC) phu hop carbon bac 4 & vi tri
C14 trong cong thirc cAu tao. Phd HSQC cé 7
nhém =CH & vung 120 - 160 ppm va 6 nhém
>CH, & vung 30 - 50 ppm. Két qua twong tac
ctia phé COSY va HMBC khéng dinh thém cong
th’'c s&n phadm tinh ché F chinh la tap F
desloratadin.

Tap decloro desloratadin

Phwong trinh phan (rng téng hop tap decloro
desloratadin:

N Pd/C NE
2 +4[Hl + Na,COj T»z + 2NaCl + CO, + HO
2
N
N N
Desloratadin Decloro desloratadin

Clorobenzen la chét doc véi méi trudng.
Vi vay, c6 nhiéu nghién ctru tim cach xt ly bang
cach tach clor ra khéi benzen truéc khi thai loai
bang nhiéu loai phan &ng v&i chat tham gia
phan (ng va diéu kién, xic tac khac nhau.
Pa sb duwoc thuc hién & diéu kién ap suat cao,
phdn &ng thwe hién trong 6ng ap lwc, véi nhiéu
loai xUc tac khac nhau. Trong d6, phan (rng thay
thé clor b&i hydrogen trong vong benzen, st
dung ngudn cung clp hydrogen la natri
hypophosphit xiuc tac Pd/C trong mdi trwong
nwéc la phan ng kha thi hon véi diéu kién hién
c6 cla phong thi nghiém va hiéu suat phan (ng
cao. Thuc té khi thuc hién phan &ng theo ty 1&
mol desloratadin - natri hypophosphit (1:5), nhiét
dé 50 °C va thoi gian phan tng 90 phut (cé hay
khéng c6 dung dich tween 20 1%) theo tai liéu
tham khao M tap decloro desloratadin
khéng dwoc tao thanh.

Tién hanh khao sat anh huéng clia 3 diéu

kién trén bang cach ting dan tirng diéu kién so
voi tai liéu tham khao, két qua cho thay tap
decloro desloratadin xuét hién. Phan (ng hoan
toan khi ty 1& mol desloratadin - natri
hypophosphit la 1:10, nhiét do 90 - 95 °C trong
thoi gian 13 gié. Sau phan &ng chi c6 1 san
phdm chinh dwoc tao thanh khi dwoc kiém tra
bang séc ky I&p moéng v&i hiéu suat phan tng
89%. San phadm sau phan (ng c6 mau trng
nga. Tién hanh tinh ché bang cach thay ddi
dung méi khéng/ kém tan, thu dwoc sédn pham
x6p, min nhwng hiéu suét tinh ché thap (cao
nhat 13 n-hexan v&i hiéu suat 42%, tiép theo Ia
acetonitril va dicloromethan c6 hiéu suét 1an luot
la 38% va 32%). Vi vay, san phdm téng hop da
dwoc tinh ché bang séc ky cot silica gel v&i hé
dung moi rlra gidi cloroform - methanol (9:1) thu
dwoc sadn phdm cé do tinh khiét séc ky trén 98%
v&i hiéu suét tinh ché 79%.

San phdm tinh ché decloro desloratadin
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dwoc khdng dinh clu truc badng cac phd
"H-NMR va "C-NMR co6 cu tric phu hop véi
cdu tric cla tap decloro desloratadin. Pho
"H-NMR co sb lweng proton va dd dich chuyén
héa hoc gibng tai liéu tham khao (19 ¢ 7 proton
vung trwdng thap (7 - 8,5 ppm) so véi 6 proton
cla desloratadin '™ chirng t6 c6 mét proton da
dwoc gan thém vao; va khong thay tin hiéu cta
proton gan v&i nitrogen trong vong piperidin.
Ph& MS c6 m/z phu hop va khéng thay tin hiéu
ctia ddng vi clor. Phd IR c6 cac dinh déc truwng
cla decloro desloratadin va giéng hinh dang
phd trong tai liéu tham khao ", khong con xuét
hién dinh c6 sb song 779 cm™ (C-Cl) nhw
desloratadin ", Nhw vay, bang két qua phd
1H-NMR, IR, MS trén da hoan toan chirng minh
khéng con s hién dién cla clor trong phan tt
tap decloro desloratadin.

Xac dinh dé tinh khiét tap F va tap decloro
desloratadin

Tap F va tap decloro desloratadin trong cau
tric cé hé thdng nbi ddi lién hop nén hép thu
anh sang trong vung t&r ngoai. Vi vay, cé thé xac
dinh do tinh khiét hai tap bang ky thuat HPLC
véi dau do PDA. Tap F c6 nitrogen trong vong
pyridin nén cé tinh base yéu. Vi vay, chon hé
pha ddng methanol - nwéc la phu hgp. Trong
khi d6, tap decloro desloratadin thé hién tinh
base manh hon nén chon hé pha ddng
acetonitril - acid triflouroacetic 0,025% co6 tinh
acid (pH = 2,6) d& chuyé&n chat phan tich sang
dang ion, rat ngén thoi gian phan tich ma van
dat cac thong sb sac ky. V&i cac hé pha dong
duwoc lwa chon, chwong trinh rira gidi gradient
tr 1% dén 99% trong 60 phut dwoc trién khai dé
rira gidi hoan toan cac chat cé dd phan cuc
khac nhau (néu co) trong mau, gilp xac dinh
chinh xac dé tinh khiét sac ky cla hai tap khi ap
dung phuong phap quy vé 100% dién tich pic.

Thiét lap chéat déi chiéu

Hién nay, hé théng kiém nghiém thuéc quéc
gia chwa cung cép tap chudn F dé kiém nghiém
vién nén desloratadin theo tiéu chudn USP (BP
va DDVN V chua cé chuyén luan thanh pham).
Két qua danh gia va thiét 1ap chat déi chiéu tap
F cho thay chét nay du diéu kien d& dang ky
chudn quéc gia voi do tinh khiét sic ky duoc
xac dinh trén 99%. Véi quy trinh tdng hop va
tinh ché don gian, hiéu suét tdng hop cao cho

san phdm co6 do tinh khiét cao, c6 thé thyc hién
& bat ctr phong thi nghiém nao véi dung cu don
gian va hoa chét dé tim, goép phan cung cép
ngudn tap chuan cho cdéng tac kiém nghiém va
kiém soat chat lwong thudc lwu hanh trén thi
trwdng. Tap decloro desloratadin duwgc USP
dwa ra gi¢i han cho phép trong nguyén liéu
cling nhw bao cdo théng tin xuét hién trong
thanh pham vién nén desloratadin. Hién nay,
USP chwa yéu cau s dung tap chuan decloro
desloratadin trong kiém tra nguyén liéu, chi yéu
cdu dinh tinh dwa vao thdi gian lwu twong déi.
Tuy vay, v&i két qua danh gia va thiét lap chat
dbi chiéu, tap decloro desloratadin du diéu kién
dé dang ky chuan quéc gia véi dd tinh khiét sac
ky trén 98% khi c6 yéu cau.

Két luan

Tap F va tap decloro desloratadin da dwoc
tbng hop va dwoc danh gia dé& lam chat ddi
chiéu st dung trong kiém nghiém tap chét lién
quan cla desloratadin. Quy trinh téng hop va
tinh ché tap F va tap decloro desloratadin cé
hiéu suét trung binh toan quy trinh 1an lwot la
74% va 70%, khéi lwong san phdm lan luot 1a
1 g va 0,8 g v&i do tinh khiét sac ky trén 98%
tinh trén nguyén trang, da diéu kién dé dang ky
chuan quéc gia.

Tai liéu tham khao

1. U.S National Library of Medicine,
https://pubchem.ncbi.nim.nih.gov/compound/De
sloratadine, ngay truy cap: 24/12/2020.

2. Ngédn hang d& Iliéu nganh Duworc,
https://drugbank.vn/ tim-kiem?search=desloratadin
&entity=hoatChat&page=1&size=12, ngay truy
cap: 24/12/2020.

3. Dantu Durga Rao, Satyanarayana N. V.,
Malleswara Reddy A., Shakil Sait, Dinesh
Chakole, Mukkanti Khagga (2009), “A validated
stability  indicating UPLC  method for
Desloratadine and its impurities in
pharmaceutical dosage forms”, Journal of
Pharmaceutical and Biomedical Analysis, 3 (51),

pp. 736-742.

4. Madduri Mayur, Srinivasa Reddy,
Devjibhai Khunt (2007), “Process for the
preparation of desloratadine  polymorph

mixtures”, US patent US20080287481A1.
5. United States Pharmacopoeia 43 online

14

TAP CHI Y DUQC HQC SO 15 - THANG 02/2021



edition (2020), Monograph of Desloratadine.

6. Li Feng, Li Jiaming, Tong Yuan Feng,
Tao Li (2003), “Synthesis of desloratadine and
its N-formyl derivative”, Chinese New Drug
Journal, 7, pp. 237-242.

7. Hangyu Liu, Qingging Mei, Qingling Xu,
Jinliang Song, Huizhen Liu, Buxing Han (2016),
“Synthesis of formamides containing
unsaterated groups by N-formylation of amines
using CO, with Hy”, Royal Society of Chemistry,
2, pp. 196-201.

8. Sony Joseph (2013), “A convinent
procedure for N-formylation of amines’,
Tetrahedron Letters, 8 (54), pp. 929-931.

9. Kaori Kojima, Makoto Oba, Minehito

certification, pp. 48.

11. ISO 13528:2005 (2005), Statistical
methods for use in proficiency testing by inter-
laboratory comparisons, pp. 64.

12. ICH Harmonized tripartite guideline
(2005), Validation of analytical procedures: text
and methodology, pp. 1-13.

13. Sunil Kumar I. V., Anjaneyulu G. S. R.,
Hima Bindu V. (2011), “ldentification and
synthesis of impurities formed during sertindole
preparation”, Beilstein Journal of Organic
Chemistry, 7, pp. 29-33.

14. Klokov S. V., Lokteva E. S., Golubina E.
V., Maslakov K. I., Levanov A., V., Chernyak S.
A. et al (2016), “Effective Pd/C catalyst for

Endo, Haruki Sano, Kozaburo, Nishiyama chlorobenzene and hexachlorobenzene
(2013), “Palladium catalyzed transfer hydrodechlorination by direct pyrolysis of
hydrogenation of organic substrates by sawdust impregnated with palladium nitrate”,
hypophosphite in water containing nonionic  Catalysis Communications, 77, pp. 37-41.
surfactant”, Green Chemistry Letters and 15. LGC standard (2019), CoA of
Reviews, 6 (3), pp. 233-236. Dechlorodesloratadine HCI.

10. ISO Guide 35:2006 (2006), Reference 16. LGC standard (2019), CoA of
materials — General and statistical principles for  Desloratadine HCI.
TAP CHI Y DUQC HQC SO 15 - THANG 02/2021 15



