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Linh vic ky thuét dwoc dé cap
Sang ché d& cip dén mudi kali cta axit 2-[(4S)-8-flo-2-[4-(3-
metoxyphenyl)piperazin-1-yl]-3-[2-metoxy- 5-(triflometyl)phenyl]-4H-quinazolin-4-

yl]axetic v solvat ctia n6. Sang ché con @& cap dén phuong phap didu ché mudi kali

cua axit 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-
(triflometyl)phenyl]-4H-quinazolin-4-yl]axetic hodc solvat cia n6 cling nhu dugc
phim bao gdbm mubi nay. Mubi nay 12 dic biét hiru ich dé diéu tri va/hodc ngan
ngira bénh c6 lién quan dén cytomegalovirut (cytomegalovirus-CMV), cu thé 14

cytomegalovirut & ngudi (human cytomegalovirus-HCMV).

Tinh trang ky thuat ciia sang ché

Cytomegalovirut (CMV) 12 mim bénh nhiém tring co hdi thong thudng ma
gdy ra ty 16 méc bénh va ty 18 tir vong dang ké c6 thé ngin ngira duoc sau khi cy
ghép co quan rin va té bao gbe tao huyét di sinh.

HCMV 13 mot loai virut ma thudc ho virut da biét 1a Herpesviridae hoidc
virut herpes. Virut nay thuong duogc viét tit 13 HCMV va theo cach da biét 1a
herpesvirut-5 & nguoi (HHV-5). Trong Herpesviridae, HCMV thudc ho phu
Betaherpesvirinae, ma ciing bao gdbm cytomegalovirut tir cic dong vat khéc.

Letermovir dd biét 12 dugc chét c6 hoat tinh cao dé ngin ngira su ldy nhiém
HCMYV va dugc md ta trong tai li€u: Lischka et al., In Vitro and In Vivo Activities of
the Novel Anticytomegalovirus Compound Letermovir. Antimicrob. Agents
Chemother. 2010, 54: p.1290-1297, va Kaul et al., First report of successful
treatment of multidrug-resistant cytomegalovirus disease with the novel anti-CMV
compound Letermovir. Am. J. Transplant. 2011, 11:1079-1084; cling nhu Marschall
et al, In Vitro Evaluation of the Activities of the Novel Anticytomegalovirus
Compound Letermovir against Herpesviruses and Other Human Pathogenic
Viruses. Antimicrob. Agents Chemother. 2012, 56:1135-1137.

Tén hoda hoc chinh xac cua letermovir 1a axit 2-[(4S)-8-flo-2-[4-(3-
metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-(triflometyl)phenyl]-4H-quinazolin-4-
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yl]axetic, nhuw duwgc mo ta dudi day:

7 |

B
19

letermovir dugc phét trién boi nguoi ndp don dudi dang tidc nhan khéng virut, cu thé
12 dé ngan chin su l1ay nhiém do cytomegalovirut & ngudi (HCMV) gdy ra. Qua
trinh tdng hop letermovir dugc md ta trong cic cong b don quéc t& s&6 WO
2006/133822 va WO 2004/096778.

Cac mubi letermovir dugc md ta trong cong bd don qudc té s&6 WO
2013/127971. Cu thé, mdt vai solvat cua natri va mudi kali cta letermovir da dugc
tao ra ¢ dang tinh thé va dang vo dinh hinh. Trong truong hop vé mudi natri cua
letermovir, hdn hop solvat rirgu nuéce, nhu metanol hodc etanol hydrat thu dugc (vi
du 1 cua WO 2013/127971 Al), ma cb thé duoc chuyén hoé thanh letermovir natri
trihydrat dang tinh thé (vi du 2 ctia WO 2013/127971 A1).

Tuy nhién, van ¢6 nhu cau dbi véi mudi letermovir dang tinh thé 6n dinh, ma
¢6 thé dugc tao ra trong quy trinh tai tao va quy mo 1én va van 6n dinh trong qua

trinh luu trit trong khodng thoi gian dai.

Ban chit ky thuit ciia sang ché
Khia canh thtr nhdt cia sang ché dé cap dén mubi kali dang tinh thé cta

letermovir c6 cong thire (I) sau déy:
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Mubi kali dang tinh thé ctia letermovir theo sang ché 12 mudi monokali, trong
doé axit 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-
(triflometyl)phenyl]-4H-quinazolin-4-yl]axetic va ion 4i kali c6 mét véi ty 1€ mol
twong duong (1:1).

Mudi kali dang tinh thé cia letermovir c6 thé dugce tao ra dé dang véi hi¢u sut
cao tir dung dich chira letermovir trong hdn hop gdm dialkyl ete va ruou véi viée bd
sung kali hydroxit.

Céc tac gia sang ché da phat hién ra ring mudi kali dang tinh thé ciia letermovir
hoic solvat ctia n6 c6 thé hoa tan dé dang va ciing ¢6 tinh 6n dinh Iuu trit t8t trong mdi
tredng nuée, cu thé & dd pH sinh 1y. Cu thé, ndng d6 cao hon 100 mg/mL trong mdi
trudng nudce cod thé dat duoc b:?mg cach hoa tan mubi kali dang tinh thé cua letermovir
trong khi tri s§ pH cta dung dich cubi cing vin nim trong khoang tir 7 dén8, cu thé 1a
tr 7,4 dén 7,8.

Ngoai ra, Kkali 2-[(4S5)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-
metoxy-5-(triflometyl)phenyl]-4H-quinazolin-4-yl]axetat dang tinh thé hodc solvat
ctia n6 khong chira cac gbe du ciia dung méi ddc t6 bat ky, theo d6 khién cho hop chét
nay dic biét hitu ich d& san xuit duge phdm @& st dung trong cac phuong phap didu tri
va/hodc ngin ngira bénh ¢6 lién quan dén va/hodc do cytomegalovirut (CMV) gy ra,
cu thé 13 cytomegalovirut & ngudi (HCMV).

Hon nta, kali 2-[(45)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-
metoxy-5-(triflometyl)phenyl]-4 H-quinazolin-4-yl]axetat dang tinh thé hodc solvat

ctia n6é ma cé thé thu dugc theo sang ché c6 do tinh khiét & mirc cao.
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Theo khia canh khéc, sang ché dé cap dén phuong phap didu ché mudi kali cta

letermovir c6 cong thire (I):
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hoic solvat ciia né, bao gdbm cac budc sau:

a)

b)

)

h)

hoa tan axit 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-
5-(triflometyl)phenyl]-4 H-quinazolin-4-yl]axetic hoic mubi hoic solvat clia né
trong dung méi tht nhét, trong d6 dung méi thir nhit bao gdm it nhit mot C;-
Ce-dialkyl ete va/hodc it nhit mot Cs-Co-alkan va/hodc it nhit mot Cs-Co-
xycloalkan va it nhit mot rugu c6 tir 1 dén 6 nguyén tir cacbon, tuy ¥ trong didu
kién gia nhiét;

bd sung kali hydroxit vao dung dich thu duoc & buéc a dé tao thanh hén hop
thir nhat;

khudy hdn hop thtr nhit thu dugc & bude b & nhiét ¢ ndm trong khoang tir
25°C dén 80°C trong it nhét 5 phut;

lam méat hdn hop thir nhit nay dén nhiét d6 nim trong khoang tir 0°C dén
30°C va khudy hdn hop thir nhit nay & nhiét d6 nay trong it nhat 10 pht;

loai bé dung mdi thi nhét dé tao thanh chét ran thu nhét;

cho chét rin thir nhat tiép xuc v6i dung mdi thir hai bao gdm it nhat mot C;-
Ce¢-dialkyl ete va/hodc it nhit mot Cs-Cy-alkan va/hodc it nhit mét Cs-Co-
xycloalkan dé tao thanh hdn hop thi hai;

khudy hén hop thir hai & nhiét d6 nam trong khoang tir 0°C dén 30°C trong it
nhéit 1 gio;

loai bé dung méi thtr hai dé tao thanh chat ran thir hai.

Phuong phap ctia sang ché c6 cac uu diém k¥ thuét sau:
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e mubi kali ciia Letermovir c6 thé dugc tao ra truc tiép tir bazo tu do Letermovir;

e quy trinh c6 thoi gian phan Ung twong d6i ngan (vai gio);

e quy trinh tao ra tryc tiép mudi kali dang tinh thé ctia letermovir ma khong c6
gbc dung méi doc t6 bat ky;

e quy trinh c6 thé tai tao va thich hop cho quy mé 16n.

Theo mot khia canh, sang ché d& cap dén dwoc phim bao gdm kali dang tinh
thé 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-
(triflometyl)phenyl]-4H-quinazolin-4-yl]axetat hodc solvat ctia no.

Theo khia canh khéac, sang ché dé cap dén viéc st dung kali dang tinh thé 2-
[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-(triflometyl)phenyl]-
4H-quinazolin-4-yl]axetat hodc solvat ctia n6 hodc dugc phim bao gdm kali dang tinh
thé 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-
(triflometyl)phenyl]-4H-quinazolin-4-yl]axetat hoic solvat ctia n6 dé bao ché thudc dé
diéu tri va/hodc ngdn nglra bénh, cu thé 1a lay nhiém virut, t6t hon néu 14 lay nhiém
cytomegalovirut & ngudi (HCMV) hodc 1ay nhiém véi thanh vién khéc ctia nhém virut
herpes.

Theo khia canh khéc, sang ché dé cap dén phuong phap diéu tri va/hoic ngin
ngira 1y nhiém virut, t5t hon néu lay nhiém cytomegalovirut & ngudi (HCMV) hoic
lay nhiém v&i thanh vién khac cia nhém virut herpes, & d6i tuong can didu tri nay
bing cach cho ding kali dang tinh thé 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-
1-yl]-3-[2-metoxy-5-(triflometyl)phenyl]-4H-quinazolin-4-yl]axetat hodc solvat cua
n6 hoic duge phdm bao gdm kali dang tinh thé 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)-
piperazin-1-yl]-3-[2-metoxy-5-(triflometyl)phenyl]-4H-quinazolin-4-yl]axetat ~ hodc

solvat cia no.

M0 ta chi tiét sang ché

Cén phéi luu ¥ ring thuét ngit “bao gbm” ciing ¢6 nghia 1a “gdm ¢6”, vi du
nhém thanh vién bao gdm céc thanh vién ciing bao gdm nhém thanh vién chi gdm
c6 cac thanh vién nay.

Thuéat ngit "nhiét d6 trong phong" nhu dugce st dung trong ban md ta nay, c6
cung nghia véi thudt ngit "nhiét do trong phong tiéu chudn" va dé cap dén nhiét do

nim trong khoang tir 19°C dén 26°C. Vi du, "khudy hdn hop & nhiét d6 trong phong"
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¢6 nghia 12 "khudy hdn hop & nhiét d6 nim trong khoang tir 19°C dén 26°C.

Nhu duge sit dung trong ban mé ta ndy, thudt ngit “tinh thé” ding dé chi day
thir tr ba chidu bét ky ctia cac phan tir ma nhiu xa tia X.

Nhu dugce st dung trong bdn mo ta nay, thuat ngi “t& bao don vi” dung dé chi
khéi co dang hinh hdp co ban. Toan bo thé tich cua tinh thé c6 thé duge tao ciu tric
boi bd 1p rap déu cia cac khéi nay. Mai t& bao don vi bao gdbm su thé hién hoan toan
ctia don vi mau, viéc lap lai ctia ching tao thanh tinh thé.

Nhu duge sir dung trong ban md ta nay, thuét ngit “nhém khoang trng” ding
dé chi cach bd tri cac phan tir khong d6i xtmg ctia tinh thé.

Nhu duge st dung trong ban mo ta nay, thuat ngft “don vi khong” dimg dé chi
tap hop toa do nguyén tir tdi thiéu ma c6 thé dugce st dung dé tao ra toan bd su 1ap lai
trong tinh thé.

Thuét ngit "vo dinh hinh" d& cap dén dang tinh thé cu thé (nghia 13 cAu tric ciia
ludi tinh thé) ciia mudi kali cia letermovir hodc solvat ciia n6 ma cé thé ton tai & dang
nhiéu hon mot tinh thé & trang thai ran.

Nhu duge st dung trong ban mé ta nay, thudt ngit “solvat” ding dé chi cac
dang ctia hop chét cu thé 14 kali 2-[(45)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-
[2-metoxy-5-(triflometyl)phenyl]-4 H-quinazolin-4-yl]axetat ma tao thanh phirc hop
thong qua su phdi hop véi cac phan tir dung méi. Cac hydrat 12 dang dic biét clia
solvat ma trong d6 sy phdi hop xay ra véi nuée.

Theo sang ché, thuat ngit “Sn dinh” hodc "6n dinh khi luu trit" c6 nghia 1a
trong truong hop mudi kali cta letermovir hodc solvat ciia né theo séng ché, ma &
25°C, chiing chtra ty 18 ti thiu >90%, tét hon néu >95%, va t6t nhat néu 99% axit
2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-(triflometyl)-
phenyl]-4H-quinazolin-4-yl]axetic trong thoi gian luu tri it nhét hai, tot hon néu it
nhit ba, thAm chi tdt hon nita néu it nhét sdu tudn va dwgc vu tién nhat 1a 12 thang,
khi mubi dugc do bing phuong phap HPLC nhu duge xac dinh trong phén “phwong
phap va thiét bi”.

Nam trong pham vi ctia sang ché, thuat ngit “thu duge bang” va “c6 thé thu
duoc bing” ¢ cung nghia va duoc st dung thay thé cho nhau.

N&m trong pham vi cia sang ché thudt ngir "duong lwong" dugc hidu c6

nghia 13 "dwong lugng mol".
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Nhu duge st dung trong ban md ta nay, thuat nglt "dung moi” dé cap dén
chét 16ng hodc hdn hop chét 1éng ma thich hop dé hoa tan hoic solvat hoa thanh
phan hoic nguyén liéu dwge mo ta trong bin mo ta ndy.

Nhu duge st dung trong ban mé ta nay thuét ngit "tiép xtc” twong tng véi
hai nguyén lidu d& cap dén viéc bd sung nguyén liéu thir nhét vao nguyén liéu thir
hai hoic bd sung nguyén liéu thir hai vao nguyén liéu thir nhit. Cu thé, thuat ngit
“tiép xtc” dé cap dén viéc bd sung chét rin vao dung mdi hoic bd sung dung méi
vao chét ran.

Nhu dugce st dung trong ban md ta nay, thuat ngt "dialkyl ete" dé cap dén
nhém c6 cdng thire R-O-R, trong d6 mdi trong sd cac nhém R 1a alkyl.

Nhu dugc st dung trong ban moé ta nay, thuat nglt "ruwou” dé cap dén nhém
c6 cdng thirc R-OH, trong do6 R 1a alkyl.

Nhu dugc sit dung trong ban mé ta nay thuit ngt "alkan" d& cap dén
hydrocacbon no v6i mach thing hodc mach nhanh cé sé lugng nguyén tir cacbon
duoc xac dinh (nghia 13 Cs-Co-alkyl c6 nghia 14 tir 5 dén 9 nguyén tir cacbon). Céc
vi du khong han ché bao gém n-pentan, isopentan, n-hexan, n-heptan, n-octan va n-
nonan.

Nhu dugce sir dung trong ban mo ta nay thuat ngt "alkyl" tu ban than hodc
mdt phan ctia nhém thé khac dé cap dén gbc alkan c6 s6 luong nguyén tir cacbon
duoc xac dinh (nghia 12 C;-Ce-alkyl c6 nghia 12 mot dén sau nguyén tir cacbon) va
bao gdm cac mach thing va mach nhanh. C4c vi du khong han ché bao gdbm metyl,
etyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, neopentyl, va hexyl. bé
tranh 13p lai khi hai gbc alkyl c6 mit trong nhom, céc gbc alkyl c6 thé gidng nhau
hodc khac nhau.

Nhu dugce st dung trong ban mé ta nay, thudt ngt “xycloalkan” dé cap dén
cac hydrocarbon béo mach vong chira tir 1 dén 3 vong va c6 tir 3 dén 12 nguyén tir
cacbon trong vong.

Nhu dugc st dung trong ban md ta nay thudt ngt "su didu tri” hodc "viéc
didu tri” dwoc x4ac dinh khi 4p dung hodc ding tic nhan diéu tri, vi du mudi kali cua
letermovir hoc solvat ciia né (riéng hoic két hop véi tac nhan dugc phém khéc) cho
d6i twong hodc ap dung hodc ding tic nhan didu tri cho mo phén 1ap hodc dong té

bao tir dbi twong ma lay nhiém HCMV, triéu chirng lay nhiém HCMV hoic kha
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nang phat trién lay nhiém HCMV véi muc dich chita bénh, 1am lanh vét thuong,
lam giam, lam thuyén gidm, lam thay ddi, khac phuc, cdi thién, ndng cao hodc tac
dong dén 14y nhidm HCMV, céc triéu chimg 1iy nhiém HCMYV hogc kha ning phat
trién 14y nhiém HCMV. Céc phép didu tri nay c6 thé duge diéu chinh hoic cai bién
cu thé dua trén kién thuc thu duoc tir linh vue duge ly hoc.

Nhu dugc sit dung trong ban mo ta nay thuit nglt "ngdn ngura”, “viéc ngan
ngira” hodc “su ngan ngira” c6 nghia 13 khong c6 rbi loan hodc phat trién bénh nao
néu khéng c6 vin d& gi xay ra hoic khong c6 161 loan khéc hodc phat trién bénh nao
néu da co su phat trién rdi loan hodc bénh. Ciing dugc xét dén 1a kha nang ngan
ngtra mdt vai hodc tAt ca céc triéu ching két hop v6i 161 loan hodc bénh. Ngéan nglra
bénh ciingbao gdm phong bénh.

Nhu dugce sir dung trong ban md ta nay thuét ngir "ddi twong” dé cap dén
nguoi hodac déng c6 v khong phai nguoi. Cac dong vat c6 via khong phai nguodi bao
gﬁ”)m vi du vat nudi va vat nudi kiéng nhu ctru, bo, lon, meo, ché va dong vat c6 va
gam nhim khac. Tét hon, néu ddi twong 12 ngudi.

Nhu duoc sit dung trong ban md ta nay thuat ngit “dwgc dung” dé cap dén
nguyén liéu nhu chit mang hodc chét pha lodng ma khong huy bé hoat tinh sinh hoc
hodc cac dic tinh cia hop chit va twong déi khong doc nghia 1 nguyén liéu c6 thé
duoc dung cho dbi twong ma khong gay ra céc tac dung sinh hoc khéng mong mudn
hoic twong tac theo cach loai b véi bat ky trong sé cac thanh phan ctia duge pham
ma né dugce chira trong do.

Sang ché d& cap dén mubi kali dang tinh thé cta letermovir c6 cong thirc (I)

sau day:
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hodc solvat ctia no.

Ngac nhién 13, cc tic gia sang ché da dé xuit mubi kali letermovir méi, kali 2-
[(45)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-(triflometyl)phenyl]-
4H-quinazolin-4-yl]axetat ¢6 cong thirc (I), ma c6 thé thu duge bing cach hoa tan
bazo tu do letermovir trong hdn hop gbm C1-C6-dialkyl ete va/hoic a C5-C9-alkan
va/hoic C5-C9-xycloalkan va rugu, cu thé 13 trong hdn hop gbém diisopropyl ete va
etanol, tiép theo bd sung kali hydroxit. Mubi kali ¢6 thé thu dugc theo cach khac bing
cach hoa tan bazo tu do letermovir trong hdn hop gdm isopropyl axetat va diisopropyl
ete tiép theo thém kali hydroxit vao.

Tinh thé kali 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-
metoxy-5-(triflometyl)phenyl]-4H-quinazolin-4-yl]axetat hoidc solvat ctia n6 c6 thé
cd mat & cic dang vo dinh hinh khac nhau. Céc dang v6 dinh hinh 1a cdc dang tinh
thé cua cung hop chit ma c6 thé c6 cac dic tinh ly hoa hau nhu khac nhau, nhu do
tan, tinh 6n dinh va murc sinh kha dung. Viéc danh gia hién tuong da hinh ctua dugc
chit dong vai trd t6i wu trong nghién ciru dugc phdm vi hién twong da hinh c6 thé
tac dong dén tac dung ctia dugc chét. Vi du, tbc do phéan ri cua dugc chét tac dong
dén muc sinh kha dung cda san phém hoan thién. D tan, 14n luot, phu thudc vao
ban chit da hinh ctia dugc chét. Cac dang da hinh khéc nhau c6 thé c6 cac do tan
khéc nhau va do d6 c4c san phdm dugc chét tuong tng c6 thé c6 cdc mirc sinh kha
dung khéc nhau.

Céc phuong phap dénh gia khac nhau cta cac dang da hinh c6 thé duoc st
dung. Cac phuong phép nay bao gdm kinh hién vi, kinh hién vi IR, kinh hién vi
Raman, NMR trang thai rin, TGA, DSC, PXRD, PDF va céc k¥ thuét khac. T6 hop
ctia cac k¥ thuét khac nhau c6 thé duge ap dung. Cu thé, PXRD 14 k¥ thuit c¢6 hi¢u
lwc @& danh gia cac dang da hinh. Tia X dugc phan xa tir tinh thé chi khi goc gifta
chim va mit phing trong tinh thé thoa man diéu kién Bragg. C6 sb lugng khong
gi6i han vé mit phéng c6 thé c6 trong tinh thé. Mbi su 13p lai cua phan tr tao ra tép
hop phén Gng duy nhit va do d6, tao ra miu duy nhét, ma c6 thé dugc ghi nhan
dudi dang quang phd.

Tuy nhién, phép phan tich PXRD théng thuong thu dugc cAu tric trung binh
cua vat liéu, vi du céc vi tri trung binh, céc tham s6 dich chuyén va chiém hitu va

khong c6 kha ning tao ra cac thong tin v€ cac rdi loan cuc b trong vt liéu. Vi muc
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dich nay, chirc ning phan phéi theo cép (PDF) c6 thé dugc sur dung, ma tao ra kha
ning phat hién nguyén tir & khoang cach nhit dinh tir nguyén tir 4 néu. PDF 1a qua
trinh chuyén doi Sine-Fourier ciia tbng miu nhifu xa tan sic, ma cung cip théng tin
vé khoang céch ndi phén tir trung binh, cac 161 loan cAu trac hodc bién dang va céc
dac tinh phdi hop trung binh. Do d6, PDF c6 kha ning phan biét cac dang rin khac
nhau cta cing hop chit ma khong khac biét v6i phép phan tich PXRD thong
thuong. Cu thé, cac dang da hinh khac nhau ma duoc dic trung béi mire do r6i loan
khic nhau c6 thé dwgc xdc dinh bang phép phan tich PDF (Boetker et al.
Pharmaceutics 2012, 4, 93-103).

Cu thé, muébi kali dang tinh thé cua letermovir hoic solvat cia n6 13 hydrat.

Mudi kali dang tinh thé cua letermovir dugc x4c dinh duéi dang hén hop nuée-
etanol solvat (dang A). Tinh thé dang A c6 thé thu duoc, bang phurong phép duge mo
ta & day trong d6 & budc a, axit 2-[(4S5)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-
[2-metoxy-5-(triflometyl)phenyl]-4H-quinazolin-4-yl]axetic hozc mudi hodc solvat
ctia n6 dugc hoa tan trong C;-Cg¢-dialkyl ete.

Tinh thé dang A ctia mubi kali ctia letermovir duge dic trung béi PXRD, H-
NMR, DVS, TGA va DSC (xem cac hinh v& Fig.1-4). MAu nhiéu xa tia X ci1 tinh thé
da hinh dang A cta mubi kali cta letermovir bao gé)m cac tri sb gbc 2-theta 6,1, 9,4,
10,6, 11,2, 12,3, 12,8, 15,5, 16,3, 16,7, 17,8, 18,9, 19,9, 20,8, 21,7, 22,3, 23,5, 25,1,
25,9, 26,6, 27,1, 28,1, 28,5, 29,4, 30,1, 30,8, 31,2, 32,0, 32,6 va 33,3° va céc tri s6 goc
2-theta c6 sai s6 chuan + 0,1°.

Ngoai tinh thé dang A cta mudi kali ctia letermovir, dang khac ctia mubi kali
cta letermovir, ma 1a 2,5 hydrat (dang B) dugc xac dinh. Tinh thé dang B duoc dic
trung bdi PXRD, 1H-NMR, DVS, TGA va DSC (xem cac hinh v& Fig.5-8). Mau nhiéu
xa tia X cia tinh thé dang B cta mudi kali ctia letermovir bao gbm céc tri sb goc 2-
theta 6,1, 9,5, 10,7, 11,3, 12,4, 12,9, 15,6, 16,4, 16,8, 17,9, 19,0, 20,0, 20,9, 21,7, 22,4,
23,6, 25,2, 26,0, 26,7, 27,3, 28,2, 28,7, 29,6, 30,2, 30,9, 31,4, 32,2, 32,8 va 33,4° va
céc tri sb goc 2-theta c6 sai s& chudn + 0,1°.

Tinh thé dang B ¢6 thé thu dugc, cu thé bing phuong phap dugc md ta & day,
ma con bao gdm bude sau i):

i) gifr chét rén tht hai & nhiét d6 ndm trong khoang tir 20°C dén 30°C va & do
4m tuong d6i it nhat 60% trong it nhét 1 gio.
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Theo cach khéc, tinh thé dang B ¢6 thé thu duoc, cu thé bang phwong phap bao
gdm cac bude sau:

a’) hoa tan axit 2-[(45)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-
5-(triflometyl)phenyl]-4 H-quinazolin-4-yl]axetic ho#c mudi hodc solvat cta
n6 trong dung méi thir nhét, trong d6 dung mai thir nhat bao gdm it nhit mot
C;-Cg-dialkyl ete va it nhit mot rwou c6 tir 1 dén 6 nguyén tir cacbon, tuy ¥
trong didu kién gia nhiét;

b’) bd sung kali hydroxit vao dung dich thu duge & bude a’ dé tao thanh hdn hop
thir nhat;

¢’) khudy hdn hop thir nhit thu duoc & bude b’ & nhiét do nim trong khoang tix
25°C dén 80°C trong it nhét 5 phut;

d’) 1am mét hdn hop thir nhat nay dén nhiét d6 nim trong khoang tir 0°C dén
30°C va khudy hdn hop thir nhit nay & nhiét d6 nay trong it nhat 10 phut;

e’) loai bé dung mdi thir nhét dé tao thanh chét rin thi nht;

£) cho chit rén thir nhét tiép xic véi dung moi th hai bao gom it nhit mot C;-
Ce-dialkyl ete d€ tao thanh hdn hop thi hai;

g’) khudy hdn hop thr hai & nhiét d6 nim trong khoang tir 0°C dén 30°C trong
it nhat 1 gio;

h’) loai bé dung moi thir hai dé tao thanh chit ran thtr hai;

i’) hoa tan chét rin tht hai trong dung méi thir ba bao gdm isopropyl axetat;

j’) b sung it nhat mét C;-Ce-dialkyl ete vao dung dich thu dugc & budc i’;

k’) tuy v khudy hdn hop;

I’) loai bo dung mdi thir ba dé thu dwoc chét rén thi ba.

Theo phuong 4n dwoc wu tién, phuong phép diéu ché mubi kali dang tinh thé

cta letermovir hoic solvat ctia né bao gdm céc budc sau:

a) hoa tan axit 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-
metoxy-5-(triflometyl)phenyl]-4 H-quinazolin-4-yl]axetic hodc mudi hodc
solvat ctia n6 trong dung méi thir nhét, trong d6 dung mai thir nhét bao gdbm
it nhat mot C;-Ce-dialkyl ete va it nhét mot rugu c6 tir 1 dén 6 nguyén tir
cacbon, tuy y trong diéu kién gia nhiét;

b) bd sung kali hydroxit vao dung dich thu dugc & budc a dé tao thanh hdn hop
thit nhat;
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¢) khudy hén hop thir nhat thu dugc & bude b & nhiét do nim trong khoang tir

25°C dén 80°C trong it nhét 5 pht;

d) 1am méat hdn hop thir nhit ndy dén nhiét do nim trong khoang tir 0°C dén

30°C va khudy hdn hop thir nhét nay & nhiét d6 nay trong it nhét 10 phut;

e) loai bd dung moi thir nhét dé tao thanh chét rén tht nhét;

) cho chat rin thir nhét tiép xic v6i dung mdi thir hai bao gém it nhit mét

C;-Ce-dialkyl ete dé tao thanh hdn hop thit hai;

g) khudy hén hop th@ hai & nhiét do nim trong khoang tir 0°C dén 30°C

trong it nhét 1 gio;

h) loai bé dung méi thtr hai dé tao thanh chét rin thir hai.

Theo mdt phuong 4n, phuong phép con bao gdm budc sau ddy giit chit rin
thtr hai & nhiét 4o ndm trong khoang tir 20°C dén 30°C va & 6 4m tuong ddi it nhét
60% trong it nhat 1 gi®, tot hon nita trong it nhit 2 gid, con tdt hon nita néu trong it
nhit 5 gid, van tot hon nita néu trong it nhét 10 gid, van t6t hon nita néu trong it
nhit 1 ngay, van t6t hon nita néu trong it nhat 2 ngay, tot nhét 13 trong 3 ngay.

Theo mdt phuong an, C;-Ce-dialkyl ete 1a C-Cy-dialkyl ete, tot hon néu 14
diisopropyl ete. Theo mot phuong 4n, rwou ¢6 tir 1 d&én 6 nguyén tir cacbon 1a rugu c6
tir 1 dén 4 nguyén tir cacbon, t6t hon néu 14 etanol.

Theo mdt phuong an, ty 16 thé tich ciia C,-Cy-dialkyl ete va rugu c6 tir 1 dén 6
nguyén tit cacbon & budc a hodc a’ nim trong khoang tir3 : 1 dén 1: 3. Tét hon, néu ty
18 thé tich cta C;-Cg-dialkyl ete va rugu c6 tir 1 dén 6 nguyén ti cacbon & budc a hodc
a’ nim trong khoang tir 2 : 1 dén 1 : 2. Tét hon nita, néu ty 1¢ thé tich ctia C;-C-
dialkyl ete va rugu c6 tir 1 dén 6 nguyén tit cacbon & budc a nim trong khoang tir 1,5 :
1 dén 1: 1,5. Tt nhét, néu ty 1€ thé tich cua C,-Cy-dialkyl ete va ruou co tir 1 dén 6
nguyén tir cacbon & budc a la khoang 1 : 1.

Theo mot phuong an, axit 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-
3-[2-metoxy-5-(triflometyl)phenyl]-4 H-quinazolin-4-yl]axetic hodc mudi hodc solvat
cua né duoc hoa tan & budc a hodc a’ & nhiét do nim trong khoang tr 20°C dén 60°C,
t6t hon néu nim trong khoang tir 40°C dén 60°C, tot hon nita néu nam trong khoang
tir 45°C dén 55°C, tét nhit néu khoang 50°C.

Theo mdt phuong an, kali hydroxit & buéc b hodc b’ duogc bb sung vao véi

lwong tir 1 dén 5 duong luong so véi bazo tu do letermovir. Theo phuong an dugc
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vu tién, kali hydroxit & buéc b hodc b’ duge bd sung vao véi lugng tir 1 dén 3
duong lugng so véi bazo ty do letermovir. Theo phuong 4n dugce wu tién hon, kali
hydroxit & budc b hodc b’ dugc bd sung vao véi lugng tir 1 dén 2 dwong lugng so
v6i bazo tu do letermovir. Pugc wu tién nhét, kali hydroxit & buéc b hodc b’ dugce
b sung vao vé6i lugng 1 duong luong so véi bazo t do letermovir.

Theo mot phwong 4n, hdn hop & budce ¢ hodc ¢’ duge khudy & nhiét do nim
trong khoang tir 25°C dén 80°C, tét hon néu nam trong khoang tir 30°C dén 70°C,
t6t hon nita néu khoang tir 40°C dén 60°C, van tét hon nita néu nim trong khoang
tir 45°C dén 55°C, duoc wu tién nhét 12 khoang 50°C. Theo mdt phwong 4n, hdn hop
0 buée ¢ hodc ¢’ dugc khuéy & nhiét dd nay trong it nhét 5 phut, tdt hon nira néu
trong it nhit 10 phut, tot hon nita néu trong it nhét 30 phut, t6t hon nita néu trong it
nhit 1 gio, cu thé 1a trong 2 gid. Theo mot phuong 4n, hdn hop & budce ¢ hodc ¢’
duoc khudy & nhiét d6 nim trong khoang tir 45°C dén 55°C trong it nhat 30 phut.
Theo mot phuong én, hdn hop & budce ¢ hodc ¢’ duge khuéy & nhiét d0 nam trong
khoang tir 45°C dén 55°C trong it nhét 1 gid. Theo mot phwong 4n, hdn hop & bude
¢ hodc ¢’ duogc khuéy ¢ nhiét do khoang 50°C trong it nhét 30 phut. Theo mot
phuong 4n, hdn hop & budce ¢ hodc ¢’ duge khudy & nhiét @6 khoang 50°C trong it
nhét 1 gio.

Theo mot phwong an, hdn hop & budc d hodc d° dugc 1am mét dén nhiét d6
nim trong khoang tir 0°C dén 30°C, t6t hon nita néu nam trong khoang tir 10°C dén
30°C, tdt hon nita néu ndm trong khoang tir 20°C dén 30°C, tét nhéat néu dén nhiét
do trong phong. Theo mot phuong 4n, hdn hop & bude d hodc d’ duge khqu & nhiét
d0 nay trong it nhét 5 phut, tbt hon nita néu trong it nhat 10 phut, t5t hon nita néu
trong it nhét 30 phut, t6t hon nita néu trong it nhit 1 gid, cu thé 1a trong 2 gid. Theo
mot phuong 4n, hdn hop & bude d hoic d° dugc 1am ngudi dén nhiét do nim trong
khoang tir 20°C dén 30°C va khudy & nhiét 6 nay trong it nhét 30 phit. Theo mot
phuong an, hdn hop & buéc d hodc d° dugc lam ngudi dén nhiét d6 nim trong
khoang tir 20°C dén 30°C va khudy & nhiét d6 nay trong it nhit 1 gio.

Theo mdt phuong an, dung mdi thir nht & budc e hodc e’ dugce loai bd bang
cach bay hoi.

Theo mét phuong an, dung moéi thit hai & bude h hodc h’ dugc loai bd b%mg

cach loc.
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Theo mot phirong 4n, hdn hop & bude g hodc g’ duge khudy & nhiét dd nim
trong khoang tir 0°C dén 30°C, t&t hon nita néu nim trong khoang tir 10°C dén
30°C, t6t hon nita néu ndm trong khoang tir 20°C dén 30°C, tt nhét néu dén nhiét
d6 trong phong. Theo mot phuwong 4n, hdn hop & bude g hodc g’ dugc khudy & nhiét
d6 nay trong it nhét 1 gio, t6t hon nita néu trong it nhét 2 gio, tdt hon nita néu trong
it nhét 5 gidy, tot hon nita néu trong it nhét 10 gid, cu thé 13 trong 1 ngay.

Theo phuong 4n dugc wu tién hon nita theo sang ché duwoc mb ta & ddy, phuong
phép con co thé chira budc tao hat hodc tao kich ¢& micro kali 2-[(45)-8-flo-2-[4-(3-
metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-(triflometyl)phenyl]-4 H-quinazolin-4-
yl]axetat hodc solvat cua no.

Theo mét khia canh, sang ché con dé cap dén mubi kali dang tinh thé coa
letermovir hodc solvat cia n6é ma thu duoc bang phuong phap dugc md ta & day.

Do cac dac tinh va déc trung ctia no, mubi kali ciia letermovir hoiic solvat cia
n6 theo sang ché c6 thé duoc sir dung dé tao ra duwoc phdm ma thich hop d st dung
trong phwong phap ngan ngira va/hodc didu tri bénh, cu thé 1a 18y nhiém virut.

Céc linh vuc chi dinh sau day c6 thé duoc liét keé, bé‘mg céach vi du:

1) Diéu tri va ngin ngira lay nhiém HCMV & d6i twong AIDS (viém vong mac,
viém phdi, nhiém tring dudng tiéu hoa).

2) Pidu tri va ngin ngira 1y nhim cytomegalovirut & dbi twong cdy ghép tuy
xwong va co quan ma thudng nhiém viém phdi hodc viém ndo HCMV de doa
cudc sbng, ciing nhu 1y nhiém HCMV da day- rudt va hé théng.

3)  Dibu trj va ngin ngira 1ay nhiém HCMV & tré so sinh va tré nho.

4)  Diéu tri lay nhiém HCMV cép tinh & phu nit mang thai.

5)  Didu tr lay nhiém HCMV & d6i tuong ngan chin mién dichmic ung thu hogc
trai qua liéu phap diéu trj ung thu.

6) Dibu tri dbi twong mic ung thu dwong tinh HCMV vé6i muc dich 1am gidm su
tién trién khéi u qua trung gian HCMV (tai liéu: J. Cinatl, et al., FEMS
Microbiology Reviews 2004, 28, 59-77).

Tét hon, néu mudi kali cta letermovir theo séng ché hoic solvat ctia né duge st
dung dé tao ra dugc phim ma thich hop dé str dung trong viéc ngin ngira va/hoic didu
tri 1ay nhiém v6i dai dién ctia nhém virut herpes, cu thé 1a cytomegalovirut, cu thé 1a

cytomegalovirut & nguoi.
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Do céc dac tinh dugc ly va dic trung cua nd, mubi kali dang tinh thé cua
letermovir hodc solvat ctia n6 theo sang ché, c6 thé dugc str dung bdi chinh no va, néu
can, cling két hop véi cac hoat chét khac, dic biét 13 tac nhan khéng virut.

Theo khia canh khéc, sang ché dé cap dén dugc phém bao gém dang tinh thé
kali 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-
(triflometyl)phenyl]-4 H-quinazolin-4-yl]axetat c6 cong thirc (I) hodc solvat cia nd.
Tét hon, néu dugc phém con bao gém it nhat mot chét mang, t4 dugc va/hodc chét
pha lodng dugc dung.

Do chét mang, t4 dugc va/hodc chét pha lodng dugc dung cd thé 1a cac chét
mang dugc st dung nhu tbt hon néu chét mang tro nhu lactoza, tinh bot, sucroza,
xenluloza, magie stearat, dicanxi phosphat, canxi sulfat, b{t talc, manitol, rugu
etylic (vién nang nap dy chét 1ong); chit gin két thich hop bao gdm tinh bét,
gelatin, dudmg tw nhién, chét tao ngot tir ngii cdc, gdbm tu nhién va téng hop nhu
keo, natri alginat, carboxymetylxenluloza, polyetylen glycol va sap, cac duong nhu
sucroza, tinh bdt thu dugce tr lta mi, ng6, lha gao va khoai tdy, gobm ty nhién nhu
keo, gelatin va tragacanth, cac dinxuaats ctia rong bién nhu axit alginic, natri
alginat va amoni canxit alginat, nguyén li€u xenluloza nhu metylxenluloza, natri
carboxymetylxenluloza va hydroxypropylmetylxenluloza, polyvinylpyrrolidon, va
cac hop chét vd co nhu magie nhom silicat; chit bdi tron nhu axit boric, natri
benzoat, natri axetat, natri clorua, magie stearat, canxi stearat, hodc kali stearat, axit
stearic, sap c¢6 diém nong chay cao, va cac chit boi tron hoa tan trong nudc khac
nhu natri clorua, natri benzoat, natri axetat, natri oleat, polyetylen glycol va D,L-
leuxin; cdc chét gdy phan tan (cht phan r) nhu tinh bot, metylxenluloza, gobm guar,
tinh bot cai bién nhu tinh bot natri carboxymetyl, gom ty nhién va tdng hop nhu dau
ba gai, gdm karaya, gobm guar, tragacanth va aga, dan xudt xenluloza nhu
metylxenluloza va natri carboxymetylxenluloza, xenluloza vi tinh thé va xenluloza
vi tinh thé lién két ngang nhu natri croscarameloza, alginat nhur axit alginic va natri
alginat, dét sét nhu bentonit va hdn hop tao bot; tdc nhan tao mau, tac nhan tao ngot,
chit tao huwong, chit bao quan; chit gay truot vi du silic dioxit va bt talc; chét hép
phu thich hop 1a dét sét, nhom oxit, chat pha lodng thich hop 1& nuéc hodc dung
dich nuéc/propylen glycol dé tiém ngoai dwdng tiéu hoa, dich chiét, dudong nhu

lactoza, sucroza, manitol, va sorbitol, tinh b6t thu dugc tir lia mi, lta gao va khoai
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tay va xenluloza nhu xenluloza vi tinh thé.

Dugc phim cia sang ché c6 thé duoc tao ra trong chét mang rén hoic 16ng
thong thudng hodc chit pha loang va t4 dwoc duge dung thong thudng & liéu thich
hop theo cach da biét. Dugc phém duge wu ti€n duge lam thich hop dé dung qua
duong miéng. Dang dung nay bao gém vi du, vién dan, vién nén, vién bao mang,
vién bao ngoai, vién nang, bot va vién ling dong.

Hon nita, sang ché con bao gdbm dugc phim dé ding ngoai dudng tiéu hoa,
bao gém dung qua da, trong da, trong da day, dudi da, trong mach mdu, trong tinh
mach, trong co, trong phic mac, trong miii, trong 4m dao, trong mang bung, dudi
da, truc trang, trong da, dudi ludi, khu tri hodc 4p dung qua da, ma dugc phém
ngoai ta dugc théng thudng va/hoic chit pha lodng chira kali 2-[(4S)-8-flo-2-[4-(3-
metoxyphenyl)-piperazin-1-yl]-3-[2-metoxy-5-(triflometyl)phenyl]-4H-quinazolin-
4-yl]axetat hodc solvat cta no.

Duoc phim chia kali 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)-piperazin-1-y1]-3-
[2-metoxy-5-(triflometyl)phenyl]-4H-quinazolin-4-yl]axetat hodc solvat cuia n6 theo
sang ché 1am hoat chit s& thuong duge ding cing véi chit mang thich hop duge
chon twong Gng v6i dang dung dinh truée, nghia 13 dé ding qua dudong miéng &
dang vién nén, vién nang (dugc nap ddy chit rin, nap diy chit ban ran hodc nap diy
chét long), bot dé hoan nguyén, chét ép dun, chit két léng, gel, con ngot, hat phan
tan, xi-rd, huyén phi va twong tu va phi hop véi thuc tién dugc pham thong
thuong. Vi dy, dé ding qua dudng miéng & dang vién nén hoic vién nang, thanh
phén ¢O hoat tinh duogc ¢c6 thé duoc két hop v6i chét mang dugc dung khong ddc
ding qua dudng miéng bat ky, tot hon néu véi chit mang tro nhu lactoza, tinh bot,
sucroza, xenluloza, magie stearat, dicanxi phosphat, canxi sulfat, bt talc, manitol,
ruou etylic (vien nang nap diy chat 16ng) va tuong tu. Hon nita, chét két dinh thich
hop, chit bbi tron, chit gdy phan tan va chit tao mau ciing c6 thé duoc hop nhét vao
trong vién nén hodc vién nang. Bot va vién nén cé thé chira khoang tir 5 dén 95%
trong lugng cua kali 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-
metoxy-5-(triflometyl)phenyl]-4H-quinazolin-4-yl]axetat c¢6 cong thirc (I) hodc
solvat ctia n6 1am hoat chét.

Céc chit gin két thich hop bao gdm tinh bot, gelatin, dudong tw nhién, chit tao

ngot tir ngli cbc, gébm tu nhién va tdng hop nhu keo, natri alginat,
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carboxymetylxenluloza, polyetylen glycol va sap. Trong sb cac chit boi tron thich
hop, ¢6 thé duoc ké dén 1a axit boric, natri benzoat, natri axetat, natri clorua, va
twong tu. Cac chét phén tan thich hop bao gdm tinh bdt, metylxenluloza, gdm guar
va tuong tu. Céac chit tao ngot va tao hwong ciing nhu cic chit bao quan cé thé
duoc bao gdbm, néu thich hop. Cac chét phan tan, chét pha lodng, chit boi tron, chat
ghn két v.v. nhu duoc md ta chi tiét hon duéi day.

Hon nita, cic duoc phdm cta sang ché c6 thé dugc bao ché & dang giai phong
duy tri dé tao ra su giai phong c6 kiém soat ctia mot hoic nhiéu thanh phan bét ky
hodc hoat chét dé lam t&i wu (cac) hiéu qua didu tri, vi du hoat tinh khang histamin
va trong tw. Cac dang liéu thich hop dé giai phéng duy tri bao gbm vién nén c6 cac
16p v6i tbe d6 phén tan thay dbi hodc chit nén polyme giai phéng co kiém soat dugc
tAm cac hoat chit va tao hinh dang & dang vién nén hodc vién nang chira chét nén
polyme x6p duogc tim hodc dugc bao nang.

Céc duoc phdm dang 16ng bao gdm dung dich, huyén phu va nhii tuong. La
mdt vi dy, c6 thé dugc ké dén 13 nu6 hodc dung dich nudc/propylen glycol dé tiém
ngoai dudng tiéu hoa hodc bd sung chit tao ngot va chét bao vé dbi v6i dung dich
ding qua dudong miéng, huyén phii va nhii twong. Céc dugc phidm dang Iéng ciing
c6 thé bao gdm dung dich dé ding trong miii. Dugc phdm dang sol khi thich hop dé
x0ng c6 thé bao gdm dung dich va chét rin & dang bot, ma c6 thé c6 mit két hop
v6i chét mang dugce dung nhu chét mang tro, khi nén vi du nito. Pé tao ra vién
thubc dan, chit béo néng chay thip hoic sap, nhu hdn hop gdm glyxerit clia axit
béo tuong tu bo cacao dugce néng chdy trude tién va hoat chét sau d6 dugc phan tan
ddng nhit trong d6 vi du bang cach khudy. Tiép theo, hdn hop dong nhit néng chay
duoc rét vao trong khudn dic kich ¢ tién 1oi, cho phép lam mét va theo d6 dugc
dong ran.

Ciing dugc bao gdm 1a duoc phém dang rin, ma dugc du dinh dé duoc chuyén
hod, ngay trude khi sir dung, thanh dugc phim dang 1ong dé ding qua dudng miéng
hodc ngoai duong ti€u hod. Dang 1éng nay bao gbém dung dich, huyén phi va nhii
tuong.

Kali 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-(tri-
flometyl)phenyl]-4H-quinazolin-4-yl]axetat hodc solvat cia né theo sang ché ciing

c6 thé dugc phan phdi qua da. Dugc phim ding qua da c6 thé c6 dang kem, thudc
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xtrc ngoai da, sol khi va/hodc nhii twong va c6 thé dugc bao gbm trong miéng dép
qua da cda chit nén hodc kiéu d6 chira nhu da duge biét dén trong linh vuc nay dbi
v&i muc dich nay.

Thuét ngit vién nang dugc k& dén trong ban mé ta nay dung dé chi do chira
hodc vién nang cu thé dugc tao ra vi du tir metyl xenluloza, rugu polyvinylic hoic
gelatin bién tinh dé gitt hoic chita dugc phdm bao gdm (c4c) hoat chat. Vién nang
v6i vo cling thuong duogc tao ra tir hdn hop gelatin c6 do bén gel tuong ddi cao tir
xuong hodc da Ign. Ban than vién nang cé thé chira lugng nhé thudc nhudm, tic
nhan bao vé, chit tao déo va/hodc chit bao quan. Trong vién nén, dang lidu rén
duoe nén hodc duge duc 1a da dugc biét dén, ma bao gdm cac hoat chit véi cac chit
pha loang thich hop. Vién nén c6 thé dugc bao ché bang cdch nén hdn hop hoic hat
thu duwoc bang cach nghién wét, nghién khé hodc nén di biét ddi véi nguoi c6 hidu
biét trung binh trong linh vuc nay.

Gel dung qua dudng miéng dé cap dén cac hoat chét dugc phan tan hodc dugc
hoa tan trong chit nén ban rin va nuéc. Bot dé hoan nguyén dé cap dén hdn hop bot
chira cac hoat chét va chét pha loang thich hgp ma c6 thé duoc tao huyén phi vi du
trong nwdc hodc nudce ép.

Céc chit pha loang thich hop 1a cac chit ma thuong tao thanh phan chinh ctia
dugc phdm hodc dang liéu. Céc chét pha lodng thich hop bao gbm duodng nhu
lactoza, sucroza, manitol, va sorbitol, tinh bdt thu dugce tir Ida mi, lha gao va khoai
tay va xenluloza, nhu xenluloza vi tinh thé. Luong chét pha lodng trong duoc phim
¢6 thé ndm trong khoang tir 5 dén 95% trong lwong téng dugc pham, t6t hon néu tir
25 dén 75 % trong lwong va tdt hon nira néu ndm trong khoang tir 30 dén 60% trong
~ luong.

Thuét ngit chit phan tan ding dé chi vat liéu duge bd sung vao duge phim dé
mang phan bj v& (phan tan) va giai phong cac hoat chit dugc pham ciia thube. Cac
chét phén tan thich hop bao g@)m tinh bot, tinh bot cai bién “c6 thé hoa tan trong
nuéce lanh” nhu tinh bdt natri carboxymetyl, gébm tu nhién va téng hop nhu dau gai,
karaya, gdm guar, tragacanth va aga, din xudt xenluloza nhu metylxenluloza va
natri carboxymetylxenluloza, xenluloza vi tinh thé va xenluloza vi tinh thé lién két
ngang nhu natri croscarameloza, alginat nhu axit alginic va natri alginat, dAt xét nhu

bentonit va hdn hop tao bot. Luwong chét phan tan trong duoc phim cé thé nim
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trong khoang tir 2 dén 20% trong luong duogc phim, tét hon nita néu ndm trong
khoang tir 5 dén 10% trong luong.

Chét két dinh 13 c4c chit ma gin két hoic “dan dinh” cing vé6i hat bot va
khién cho ching cb két béng cach tao ra hat, do d6 c6 tac dung lam “chét két dinh”
trong dugc phdm. Chét két dinh 1am ting cudong d6 bén cb két sén c6 trong chét pha
loding hodc chét tao khéi. Chat gén két thich hop bao gdm cac duong nhu sucroza,
tinh bdt thu dugc tir lta mi, 1da gao va khoai tay, cdc gdm tu nhién nhu keo, gelatin
va tragacanth, cdc dAn xuét tir tao bién nhu axit alginic, natri alginat va amoni canxi
alginat, nguyén li€u xenluloza nhu metylxenluloza, natri carboxymetylxenluloza va
hydroxypropylmetylxenluloza, polyvinylpyrrolidon va cac hgp chit v6 co nhu
magie nhom silicat. Lwong chit gin két trong dugc phim c6 thé nim trong khoang
tir 2 dén 20% trong lugng duoc phim, t&t hon néu nim trong khoang tir 3 dén 10%
trong luong, va t6t hon nita néu nim trong khoang tir 3 dén 6% trong luong.

Chét bbi tron d& cip dén nhém chat, ma dugc bd sung vao dang lidu dé cho
phép hat vién nén v.v. sau khi dugc nén dé giai phong ra khéi khudn dac khudn
bing cach lam giam lyc ma sat hodc mai mon. Chét bdi tron thich hop bao gdm
stearat kim loai nhu magie stearat, canxi stearat, hodc kali stearat, axit stearic, sap
¢6 diém noéng chay cao, va chét boi tron hoa tan trong nude khac nhu natri clorua,
natri benzoat, natri axetat, natri oleat, polyetylen glycol va D,L-leuxin. Chit bdi tron
thuong duge bd sung vao & bude sau ciing trude khi nén, do ching phai c6 mit & bé
mat ctia hat. Lugng chit boi tron trong dugc phém ¢ thé nadm trong khoang tir 0,2
dén 5% trong lugng dugce phém, tét hon néu nim trong khoang tir 0,5 dén 2% trong
luong, va tdt hon nita néu nim trong khoang tur 0,3 dén 1,5% trong lugng dugce
pham.

Chéit gay truot 13 nguyén liéu ma ngin ngira sy két dinh cta cac thanh phan
ctia duge phdm va cai thién cc ddc tinh chay ciia hat sao cho dong chay tron tru va
ddng nhit. Chét gay truot thich hop bao gom silic dioxit va bot talc. Lwong chét gay
truot trong dugc phim c6 thé nim trong khoang tir 0,1 dén 5% trong lugng duoc
phdm cubi cing, tét hon néu nim trong khoang tir 0,5 dén 2% trong luong.

Tac nhin tao mau la ta dugc ma tao ra mau cho dugce phém hoac dang lidu.
Céc ta duogc nay c6 thé bao gdbm thude nhudm loai ding cho thuc phim duoc hip

phu trén chat hép phu thich hop nhu d4t sét hodc nhém oxit. Luong tic nhéan tao
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mau c6 thé thay ddi nim trong khoang tir 0,1 dén 5% trong lwong dugc pham, t6t
hon néu tir 0,1 dén 1% trong lugng.

Mudi kali cia letermovir theo sang ché va solvat clia né c6 tac dung khéng virut
diét dai dién ctia nhom virut herpes (virus herpes), trén tat ca 1 diét cytomegalovirut
(CMV), cu thé 1a diét cytomegalovirut & ngudi (HCMV). Do d6, ching thich hop dé
sir dung trong cac phirong phép diéu tri va ngin ngira bénh, dic biét 1a cdc bénh nhiém
virut, cu thé 13 virut dugc dé cap dén trong ban mo t4 nay va cac bénh nhiém virut do
chiing gay ra. Thuat ngit “nhidm virut” dugc hiéu c6 nghia 1a khéng chi nhiém virut
ma con ca bénh do nhiém virut gy ra.

Do d6, khia canh khéac cia sang ché dé cap dén dugc phdm bao gdm dang tinh
thé kali 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-
(triflometyl)phenyl]-4 H-quinazolin-4-yl]axetat hodc solvat cia né dé str dung trong
phuong phap diéu tri vi/hoic ngin ngira cac bénh lay nhiém do vi/hoic két hop véi
cytomegalovirut, cu thé 13 cytomegalovirut & ngudi.

Theo khia canh khac, sang ché dé cip dén duoc phdm bao gdm dang tinh thé
kali 2-[(45)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-(triflometyl)-
phenyl]-4H-quinazolin-4-yl]axetat hogc solvat ctia n6 dé bao ché thudc dé diéu tri
va/hodc ngin ngira bénh, cy thé 1a lay nhidm virut, cu thé 1a 1y nhidm
cytomegalovirut & ngudi (HCMV) hoic 1dy nhiém véi thanh vién khéac ctia nhém
virut herpes.

Hon nita, sang ché con dé xuét phuwong phap diéu tri va/hodc ngin nglra bénh
két hop véi va/hodc do cytomegalovirut (CMV) gy ra, cu thé cytomegalovirut &
ngudi (HCMV), hozc 1ay nhiém véi thanh vién khéc ctia nhém virut herpes ma bao
gbm viéc cho ddi tugng nay dung lugng c6 hidu qua didu tri cua duge phidm bao
gdbm dang tinh thé kali 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-
metoxy-5-(triflometyl)phenyl]-4 H-quinazolin-4-yl]axetat hodc solvat ctia no.

Thuat ngit “lugng hitu hi¢u" c6 nghia 1a luong hop chét ma, khi duoc ding
cho d6i tuong can diéu tri nay, du aé
(1) didu tri hodc ngan nglra bénh cy thé, tinh trang bénh hodc r6i loan;

(ii) l1am giam, lam thuyén gidm hodc loai trir mdt hodc nhiéu triéu ching cia bénh
cu thé, tinh trang bénh hodc 161 loan; hoiic

(iii) ngan ngira hodc 1am tré su khdi phéat cia mot hodc nhiéu triéu chimg cua bénh
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cu thé, tinh trang bénh hodc 16i loan dugc mo ta & day.

Luong kali 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-
5-(triflometyl)phenyl]-4 H-quinazolin-4-yl]axetat hodc solvat cua n6é ma sé tuong
g v6i lugng nay s& thay ddi phu thude va céac yéu t6 nhu hop chét cu thé, tinh
trang bénh va muc trAm trong cia né, su gidng nhau (vi du trong lugng) cia dbi
tugng can didu tri, nhung tuy nhién c6 thé dugc xac dinh thong thudng bdi ngudi c6

hiéu biét trung binh trong linh vuc nay.

Céc tir viét tit

h (céac) gio

DSC nhiét lugng ké quét vi sai
DVS hép thu hoi dong hoc

HPLC sdc ky 16ng ap suét cao

min. phut

NMR cdng hudng tir hat nhan

PDF chirc ning phén phdi theo cip
TGA phép phan tich nhiét trong

PXRD nhiéu xa bot tia X

M3 ti vin tit cAc hinh vé

Fig.1 thé hién PXRD cua solvat hdn hgp letermovir kali thu duge.

Fig.2 thé hién quang phd "H-NMR cua solvat hdn hop letermovir kali.

Fig.3 thé hién DVS cua solvat hdn hgp letermovir kali. Vét den thé hién
trong luong cia mau ddi lai thoi gian va vét mau xanh thé hién d6 4m twongg ddi
dbi lai thoi gian.

Fig.4 thé hién phép phan tich TGA va DSC ctia solvat hon hop letermovir
kali.

Fig.5 thé hién PXRD ciia letermovir kali hydrat thu dugec.

Fig.6 thé hién quang phd 'H-NMR cua letermovir kali hydrat.

Fig.7 thé hién DVS ciia letermovir kali hydrat. Vét den thé hién trong luong
clia mau dbi lai thoi gian va vét mau xanh thé hién d6 4m tuong dbi db6i lai thoi

gian.
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Fig.8 thé hién phép phan tich TGA va DSC cua letermovir kali hydrat.

Fig.9 thé hién céu tric tia X tinh thé don ciia letermovir kali hydrat. Mot
phén tir cta letermovir vdi mot nguyén tr kali va hai va mét nira phin tir nudc. Mot
vai phan tr nuéc duge thé hién trén hinh v& ndy ding chung té bao lién tng.

Fig.10 thé hién cdu tric tia X tinh thé don cia letermovir kali hydrat. Hai
phén tir letermovir c6 méat véi hai nguyén tir kali va ndm phén tr nude.

Fig.11 thé hién PXRD ctia sovat hdn hop letermovir natri thu dugc.

Fig.12 thé hién quang phdé 'H-NMR cua solvat hdn hop letermovir natri thu
duoc.

Fig.13 thé hién DVS cita solvat hdn hop letermovir natri. Vét den thé hién
trong luong cia miu dbi lai thoi gian va vét mau xanh thé hién do 4m tuong dbi dbi
lai thoi gian.

Fig.14 thé hién phép phan tich TGA va DSC cua solvat hdn hop letermovir

natri.

Vi du thwe hién sing ché

Céc vi du sau ddy duoc dua ra & ching minh cic phuong 4n dugc wu tién
cta sang ché. Nguoi c¢6 hiéu biét trung binh trong linh vuc nay can phai biét duoc
r%mg cac k¥ thuat dugc boc 1§ trong céc vi du nay ma tiép theo cac k¥ thuat hién c6
dwoc phat hién boi tac gia sang ché ciing c6 chirc ning trong thuc tién cla séng ché
va do d6 co6 thé xem xét cAu thanh cac phuong thirc dugce uu tién dbi voi thuc tién
ctia sang ché. Tuy nhién, ngudi c6 hiéu biét trung binh trong linh vurc ndy, theo séng
ché, cin phai biét ring nhidu thay ddi c6 thé duoc tao ra theo cdc phuong 4n cu thé
ma duge boc 16 va van thu duge két qua twong tu hodc twong duong ma khong

chéch khoi tinh thin va pham vi bao ho ciia sang ché.

Phuong phap va thiét bi

Phén tich nhiéu xa bot tia X (PXRD): Khoang 20 mg mau dugc chuén bi
trong thiét bi gitt mAu tiéu chuén bing céch st dung hai 14 polyaxetat. Cic mau nay
dugc phan tich ma khong can phai thao tac thém. Cac mau nhiéu xa bot thu duoc
trén hé théng nhiéu xa bot D8 Advance Series 2Theta/Theta stt dung birc xa Cugg;

(1,54060 A) trong hinh hoc chuyén tiép. Hé nay dugc trang bi PSD dém photon don
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VANTEC-1, may don sic Germanium, chin muoi vi tri tu dong thay dbi trang thai
mAu, khe phén ky ¢ dinh va san huéng kinh. Cudng d6 may phét dién dé tao ra
chim tia X duogc thiét 1ap dén 40 mA va 40 kV. Cac chwong trinh duge st dung:
Gom dit liéu v6i DIFFRAC cong XRD Commander V.2.5.1, va danh gia bang EVA
V.14.0.0.0 (Bruker-AXS 1996-2007) va EVA V.5.0.0.22 (Bruker-AXS 2010-2018).
Céac mau duge do & nhiét do trong phong trong 0,5 gior do nam trong khoang tir 4
dén 40 ° trong 20 str dung budc goc 0,049° va thoi gian mdi bude 2787 gidy.

Quang phd cong hudng tir hat nhin proton ("H-NMR): Phép phén tich cong
huong tir hat nhan proton dugc ghi chép trong DMSO dugc doteri hod (DMSO-dj)
trong quang phd ké Bruker Avance 400 Ultrashield NMR. Quang phd thu dugc
phén giai 8-10 mg mau trong 0,6 mL dung moi doteri.

Phén tich phép do nhiét luong quét vi sai (DSC): Khoang 1-4 mg mau dugc cin
trong lugng (st dung MX5 Mettler Toledo vi cin bang) vao trong ndi niu bing
nhom 40 pL vé6i ndp bam 15. Phép phan tich DSC dugc ghi chép trong nhiét lugng
ké Mettler Toledo DSC822e. Cac chuong trinh duoc sir dung: Gom dit liéu va dénh
gi4d bang phin mém STARe. Gia nhiét miu trong nito kho (tbc do dong: 50
mL/phut) & 10°C/phut tir 30 dén 300 °C.

Phan tich nhiét trong (TGA): Khoang 1-4 mg mau dugc can trong luong (st
dung MX5 Mettler Toledo vi cin bing) vao trong ndi néu bang nhom 40 pL véi
nim bim 15. Phép phén tich nhiét trong dugc ghi nhin trong Mettler Toledo
TGA/SDTA851 véi kiéu MT1 can bang. Chuong trinh duge sir dung: Gom dit lidu
va danh gi4 bing phin mém STARe. Gia nhiét miu trong nito kho (téc d6 dong: 10
mL/phut) & 10 °C/phit tir 30 d&én 300 °C.

Hép thy hoi dong (DVS): Khoing 10-20mg miu dugc can trong lugng vao
trong ndi néu bang platin 150 uL ma khong cin nip. Cic thir nghiém dugc thyuc
hién trong thiét bi Mettler Toledo TGA / DSC 1 LF duoc trang bi bd cam bién LF
SDTA FRS2 va duge ghép ndi véi Modular Humidity Generator MHG 32. Gom dit
liéu va danh gia duoc thuc hién bing phén mém STARe.

Nhiu xa tia X tinh thé don (SCXRD): Tinh thé dugc do dugc lya chon bing
cach st dung kinh hién vi nhin ndi Zeiss st dung anh séang phan cuc va dugc chuin
bi trong céc didu kién tro duge nhing vao perflopolyete dudi dang dau bao vé dé

thao tac. Viée xac dinh cAu trac tinh thé duoc thuc hién bing cach sit dung nhidu xa
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ké Rigaku duogc trang bi véi dau do khu vuc Pilatus 200K, vi tiéu diém Rigaku
MicroMax-007HF quay anot véGi bitc xa MoK, Confocal Max Flux quang hoc va
thiét bj nhiét d6 thip Cryostream 700 plus Oxford Cryosystems (T = -173°C). Viéc
gom toan bo dir liéu hinh cau duoc str dung v6i may quét @ va @. Cac chuong trinh
duoc str dung: Gom dit liéu va giam véi CrysAlisPro (Rigaku OD, 2015). V/.60A va
hidu chinh hip thu bang thuit tosn mé rdng Scale3 Abspack (CrysAlisPro
1.171.39.12b (Rigaku OD, 2015)). Giai phap céu trtc tinh thé thu dugc bang cach
stt dung chuong trinh may tinh SHELXT (Sheldrick, G.M. Acta Cryst. 2015 A71, 3-
8.) va duoc hién thi hod bing cich st dung chuong trinh SHELXle (C.B.
Huebschle, G.M. Sheldrick & B. Dittrich; J. Appl .Cryst., 2011 44, 1281-1284). Céc
nguyén tir khuyét thiéu 14n luot duoc bd tri tir phép tong hop Fourier khac va dugc
b sung vao danh muc nguyén tir. Tinh chinh it nhit hinh vuéng trén F o> st dung tét
ca cac cuong do do dugc thuc hién béng cach st dung chuong trinh SHELXL
2015(SHELXL; Sheldrick, G.M. Acta Cryst., 2015 A71, 3-8.). T4t ca nguyén tir
khong phai hydro dugc tinh chinh bao gdm céc tham sb dich chuyén khéng déng

huéng.
Séc ky 16ng hiéu ning cao (HPLC):
Thiét bi: Thermo Scientific Ultimate 3000 UHPLC
Cot: Agilent Zorbax Eclipse XDB C-18, 150 x 4,6
mm, 5 pm
Tbc d6 dong: 1,0 ml/phat
Dung moéi A: 0,1% axit formic trong nudc
Dung méi B: 0,1% axit formic trong 100% metanol
Thoi gian dung: 27 phut
Thé tich tiém: 10 pl
Nhiét do cot: 35°C
Budéc song: 260 nm

Nhiét d6 14y mAu tw dong: 10°C
Bang 1. Gradient dugc &p dyng trong qua trinh phén tich RP-HPLC.
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Thoi gian [pht] Dung mdi rira gidi B [%]
0,00 5,0
1,00 5,0
20,00 95,0
23,00 95,0
23,10 5,0
26,00 5,0

Vi du 1: Diéu ché solvat hdn hop letermovir kali

Hoa tan bazo tu do letermovir (10 g, 17 mmol) trong hdn hop gdm etanol va
diisopropyl ete (1:1, 39 mL). Sau dd, thém kali hydroxit vao (0,922 g, 16 mmol) va
gia nhiét hdn hop thu duoc dén 50 °C va khudy trong 3 gid. Lam mét hdn hop dén
nhiét d6 trong phong va khudy qua dém. Lam bay hoi dung moi (thiét bi bay hoi
quay) va khudy bot thu dugc & nhiét d¢ trong phong trong 2 gidy bang diisopropyl
ete bd sung (25 mL). Két tinh bdt nhdo thu duoc qua dém dudi dang hdn hop nude-
etanol solvat. Chat rin thu duoc duogc dic trung bdi PXRD, 'H.NMR, DVS, TGA
va DSC (Fig.1-4).

Vi du 2: Biéu ché letermovir kali hydrat

Luu trit mudi kali cta solvat hdn hop letermovir nuéc-etanol (2,75 g, thu
dugc ¢ vi du 1) trong khoang khi hau & 25 °C va do 4m tuong dbi 70% trong 3
ngdy. Thu dugc dang hydrat hoa ma khong can etanol. Chét rén thu duoc duge dic

trung béi PXRD, 'H-NMR, DVS, TGA va DSC (Fig.5-8).

Vi du 3: Bidu ché tinh thé don cta letermovir kali hydrat

Hoa tan mudi kali ctia solvat hdn hop letermovir nudc-etanol thu duge & vi
du 1 trong metanol (MOH), etanol (EOH), isopropyl axetat (AIP), etyl axetat
(AET), tetrahydrofuran (THF), toluen (TOL), 2-butanon (MEC) va metyl axetat
(MAC). B6 sung diisopropyl ete khang dung mdi (DIE) vao va giit miu & nhiét do
trong phong trong 48 gio.

Tinh thé don thu duge trong thir nghiém véi isopropyl axetat (AIP) va cdu
triic cia n6 duge x4c dinh & 100 K bing phép phan tich nhidu xa tia X tinh thé don.



53675

CAu truc tia X tinh thd don dwoc thé hién trén Fig.9 va Fig.10. Ban tong két
vé sb lugng khong dbi cta t& bao don vi dugc néu trong bang 2. CAu trac tinh thé
don cho biét ring mudi kali thu dugc 13 hydrat v6i 2,5 phan tir nuéc. Pon vi khong
d8i xtng chtra mot phan tir ctia hop chét hitu co va 2,5 phan tir nude (Fig.9) ma cé
thé duoc nhin thdy ciing 12 hai phan tir ciia hop chét hitu co va 5 phan tir nuéc
(Fig.10).

Bang 2. Cac tham s té bao cua letermovir kali hydrat & 100 K.

Ha tinh thé Tam giac
Nhém khoang trong R3
Kich thuge té bao don vi a=28,2667(3)A o =90°

b=28,2667(3)A B =90°
¢ =10,02900(10)A |y =120°
Thé tich 6939,66(16) A’

Maét d6 (duoc tinh toan): 1,412 mg/m’

Chi s6 R cubi cung [[>2sigma(l)] R1=0,0276, wR2 = 0,0755

Vi du tham khao 4: Diéu ché solvat hdn hop letermovir natri

Hoa tan 50 g bazo tu do letermovir trong hdn hop 1:1 gém etanol va
diisopropyl ete (195 mL). B6 sung khoang 3 g NaOH vao va gia nhiét hon hop dén
50 °C va khudy trong 3 gid. Lam mat hdn hop dén nhiét d6 trong phong va khudy
qua dém. Thé tich ciia huyén phu thu dugc duoc gidm dén mot nira (bay hoi trong
thiét bi bay hoi quay) va khudy dung dich thu dugc & nhiét do trong phong trong 2
gio. Thém phin bd sung diisopropyl ete (37,5 mL) vao va khudy huyén phu thu
duoc & nhiét do trong phong trong 2 gid. Loc bé chét ran két tha va 1am kho trong
chan khong & 60°C trong 2 gid, thu duoc 39 g (72%) hdn hop letermovir natri nudc-
etanol solvat. Chét rin thu dugce duge dic trung bdi PXRD, IH-NMR, DVS, TGA
va DSC (Fig.11 - 14).

Vi du 5. So sanh d0 tan cta solvat hdn hop letermovir kali va solvat hdn hop

letermovir natri
B6 sung luong du solvat hdn hop letermovir kali (mudi cia vi du 1) hoic

solvat hdn hop letermovir natri (mudi cia vi du 4) vao 2 mL dung dich dém twong
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tmg ¢6 cac d6 pH khac nhau. Khudy huyén phit bdo hoa trong hai gio & nhiét do

trong phong. Trong trudng hop ma chét rin khong hoa tan hoan toan va tao thanh

huyén phi, sau d6 loc dung dich qua dung cu loc kim tiém ni-l6ng va phan tich

dung dich thu duoc bang HPLC dé xac dinh lugng letermovir dugce hoa tan. Do pH

cudi ciing ctia hdn hop cling duoc x4c dinh.

Céc két qua thu duge cia cac thir nghiém do tan duoc thé hién trong bang 3
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va 4.
Bang 3. Do tan cta solvat hdn hop mudi kali va dd pH ctia hdn hop cubi
cung.
bo pH Do tan (mg/mL) D6 pH cudi cing
Muc 1 Muc 2 Muc 3 Muc 1 Muc 2 Muc 3
1 1,10 2,27 4,5 6,6
2 14,37 10,63 7,2 7,3
5 14,33 16,50 7,1 7,2
6 1,27 1,17 6,3 6,3
7 13,73 11,35 >100 7,1 7,0 7,4
8 >100 >100 7,7 7,6
9 >100 >100 7,7 7,7

Béng 4. D6 tan cta solvat hdn hgp mubi natri va d6 pH ctia hdn hop cubi cling.

bo pH Do tan (mg/mL) D6 pH cudi cling
Muc 1 Muc 2 Muc 3 Muc 1 Muc 2
1 8,75 7,20 1,4 1,2
2 0,18 7,04 4 7,5
5 3,86 21,30 6,8 7,6
6 0,06 0,02 6,3 6,5
7 2,23 >100 >100 7,3 8
8 >100 8,6 -
9 >100 9,3 -

Nhu ¢6 thé nhin thdy duoc tir bang 3, néng d6 cao hon 100 mg/mL so v6i

bazo tu do letermovir ¢4 thé thu dugc br?lng cach hoa tan mudi kali dang tinh thé coa
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letermovir trong méi trudng nudce trong khi duy tri d6 pH trong khoang sinh ly 7,4-
7,8. D6 pH ctia dung dich cudi cing dugc 6n dinh bang cac ion kali ndm trong khoang
7,4-7.8 khi ndng d6 cia letermovir dat dén 100 mg/mL. T4c dung dugc duy tri thdm
chi néu d6 pH ciia dung dich dém ban du 12 8 hodc cao hon. Céc két qua nay chimg
minh bing ching rd rang 13 tac dung dém dang ngac nhién cta ion kali c6 mit v6i ty
18 duong luong mol véi bazo tir do letermovir, diéu ndy cho phép tao ra dung dich
nudc voi ndng do cao cuia hoat chét trong khi duy tri d6 pH 6n dinh ndm trong khoang
sinh 1y. Cac thtr nghiém so sanh véi mudi natri cho biét rang v6i ndng dd cia
letermovir cao hon 100 mg/mL, d6 pH cta dung dich ting tir 7 dén 8 va tiép tuc ting
néu d6 pH ctia dung dich dém ban du cao hon 7 (Bang 4).
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YREU CAU BAO HQ

1. Mubi kali dang tinh thé cta letermovir (kali 2-[(4S)-8-flo-2-[4-(3-
metoxyphenyl)piperazin-1-yl]-3-[2-metoxy-5-(triflometyl)phenyl]-4 H-quinazolin-4-
yl]axetat) c6 cong thirc (I)

~o

N F

(A

FsC N
e
o)

|
W)

o

hoéc solvat cua no.

2. Mubi kali dang tinh thé cta letermovir hodc solvat ctia n6 theo diém 1, trong d6

solvat 1a hydrat.

3. Mudi kali dang tinh thé ctia letermovir hodc solvat ctia né theo diém 1 hoic 2, trong

do solvat 1a 2,5-hydrat.

4. Mubi kali dang tinh thé cta letermovir hodc solvat cta n6 theo diém 1, trong d6

solvat 12 hdn hop solvat nuGc-etanol.

5. Muéi kali dang tinh thé cta letermovir hogc solvat ciia né theo diém 3, trong d6 2,5-
hydrat dugc dic trung & chd nd thé hién cac dinh dic trung & 6,1, 9,5, 10,7, 11,3, 12,4,
12,9, 15,6, 16,4, 16,8, 17,9, 19,0, 20,0, 20,9, 21,7, 22,4, 23,6, 25,2, 26,0, 26,7, 27,3,
28,2, 28,7, 29,6, 30,2, 30,9, 31,4, 32,2, 32,8 va 33,4° 2theta trong biéu dd nhifu xa bot

tia X, trong do6 tri ) gbc 2theta c6 do 1éch chuén 1a+ 0,1°.

6. Mudi kali dang tinh thé ctia letermovir hoic solvat ctia n6 theo diém 4, trong d6 hdn
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hop solvat nuGe-etanol dugc dic trung & chd nd thé hién cac dinh dic trung & 6,1, 9.4,
10,6, 11,2, 12,3, 12,8, 15,5, 16,3, 16,7, 17,8, 18,9, 19,9, 20,8, 21,7, 22,3, 23,5, 25,1,
25.9,26,6, 27,1, 28,1, 28,5, 29,4, 30,1, 30,8, 31,2, 32,0, 32,6 va 33,3° 2theta trong biéu

b nhidu xa bot tia X, trong d6 tri s6 goc 2theta c6 d6 léch chudn 1a = 0,1°.

7. Phuong phap diéu ché mudi kali dang tinh thé ciia letermovir hodc solvat clia né
nhu dugc xé4c dinh trong diém 1, trong d6 phwong phap nay bao gdm cac bude:

a) hoa tan axit 2-[(4S)-8-flo-2-[4-(3-metoxyphenyl)piperazin-1-yl]-3-[2-
metoxy-5-(triflometyl)phenyl]-4 H-quinazolin-4-yl]axetic hodc mudi hodc solvat cia
né trong dung méi thir nhét, trong d6 dung madi thir nhit bao gdm it nhit mot C;-Ce-
dialkyl ete va it nhit mot ruwou c6 tir 1 dén 6 nguyén tir cacbon, tuy ¥ trong diéu kién
gia nhiét;

b) bd sung kali hydroxit vao dung dich thu dugc & buée a d tao thanh hén hop
thir nhat;

¢) khuy hdn hop thir nhét thu duge & bude b & nhiét dd ndm trong khoang tir
25°C dén 80°C trong it nhit 5 phut;

d) 1am mét hdn hop thi nhét nay dén nhiét do nam trong khoang tir 0°C dén
30°C va khuéy hdn hop thtr nhét nay & nhiét do nay trong it nhat 10 phut;

¢) loai bé dung mdi thir nhét dé tao thanh chét rin thu nhét;

f) cho chit rin thir nhit tiép xic véi dung mdi thir hai bao gbm it nhat mot
C,-Cq-dialkyl ete dé tao thanh hdn hop thir hai;

g) khudy hdn hop thir hai & nhiét do nim trong khoang tir 0°C dén 30°C
trong {t nhét 1 gio;

h) loai bé dung moi thir hai dé tao thanh chét ran thir hai.

8. Phuong phép theo diém 7, trong d6 phuong phap nay con bao gbm bude tiép theo
bd sung @& duy tri chét ran thi hai & nhiét do nim trong khoang tir 20°C dén 30°C va
& d0 Am twong dbi it nhat 60% trong it nhét 1 gio.

9. Phuong phap theo diém 7 hoic 8, trong d6 C;-Cs-dialkyl ete 12 diisopropyl ete.

10. Phuong phap theo diém bt ky trong s6 cac diém tir 7 dén 9, trong d6 rugu c6 tir 1
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dén 6 nguyén tir cacbon 13 etanol.

11. Phuong phap theo diém bt ky trong s cac diém tir 7 dén 10, trong d6 ty 1¢ thé
tich cia C;-Ce-dialkyl ete va ruou c6 tir 1 dén 6 nguyén tir cacbon & budc a nim trong

khoang tir3:1dén 1 : 3.

12. Phuong phap theo diém bét ky trong sb cac diém tir 7 dén 11, trong d6 hén hop
thir nhat dugc khudy & budc ¢ & nhiét do nim trong khoang tir 45°C dén 55°C trong it
nhét 30 phit.

13. Phuong phép theo diém bat k¥ trong sb cac diém tir 7 dén 12, trong d6 hdn hop
thtr nhit duge 1am mét & bude d dén nhiét d6 nim trong khoang tir 20°C dén 30°C va
khudy & nhiét d6 nay trong it nhét 30 phut.

14. Phuong phap theo diém bt ky trong s6 céc diém tir 7 dén 13, trong d6 dung moi

thir nhat dugc loai bd & budc e bang cach bay hoi.

15. Phuong phap theo diém bt ky trong s6 céc diém tir 7 dén 14, trong d6 dung mdi

thr hai dugc loai bé & budc h bang cach loc.

16. Dugc phdm bao gdm muébi kali dang tinh thé cta letermovir hogc solvat ctia né
nhu dugc x4c dinh theo diém bat ky trong s6 cac diém tir 1 dén 6 va it nhit mot ta

duoc va/hodc chét pha lodng duge dung.
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Fig.1
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Fig.3
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Fig.5
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Fig.7
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Fig.10
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Fig.11
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Fig.13
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