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Linh vue k§ thuit dwoe dé cap

Sang ché & cdp dén natri (2R,5S,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-§-olat,

céc dang tinh thé, va dugc phim chira ching.
Tinh trang ky thuit cia sing ché

Hoi chimg nhiém virut giy suy giam mién dich & ngudi va cdc bénh c6 lién quan la mot
vén dé stc khoe cong ddng chinh trén toan thé gidi. Virut gy suy gidm mién dich & nguoi typ 1
(HIV-1) ghi mi ba enzym ma 14 cén thiét cho viéc sao chép virut: transcriptaza nghich, proteaza,
va integraza. Mic du céc thudc hudng dich transcriptaza nghich va proteaza dang dugc st dung
rong rdi va da thé hién hidu qua, dic biét 1a néu duge st dung két hop, doc tinh va su phat trién
cua céc chung khang da han ché muc do hitu ich cta ching (xem tai li¢u: Palella, et al. N. Engl. J

Med. (1998) 338:853-860; Richman, D. D. Nature (2001) 410:995-1001).

Muc dich cta viée diéu tri khang retrovirut 1a nhdm ngan chin virut & cac bénh nhan nhiém
HIV. Huéng dan diéu tri do Bd Y t& va Dich vu Nhan sinh Hoa Ky cong bd cho thiy rang dé
ngin chin virut cn 4p dung céc phép didu tri két hop, tirc 1a mot vai thude tir it nhét hai hoic
nhidu nhém thude. Ngoai ra, cac quyét dinh vé viée diéu tri cac bénh nhan nhidm HIV la phirc
tap khi bénh nhén cin diéu tri ca céc tinh trang bénh khéc. Vi tidu chuin chim séc cin st dung
nhiéu thudc khac nhau dé chin HIV, cling nhu dé didu trj céc tinh trang khac ma bénh nhén cé
thé dang méc phai, kha ning tuong tic thudc 14 tidu chi déi voi viée chon loc phac dd thude. Do

vay, can dén cac phép diéu tri khang retrovirut véi kha niing tuong tac thudc thip hon.

Nhu di ban luan trong don yéu ciu cp patent M§ dang xur Iy sb 14/133,855, ndp ngay 19
thang 12 nam 2013 vdi tén sang ché “Céc hop chit carbamoylpyridon da vong va ing dung lam
duoc phém cia  chung”, (2R,58,13aR)-8-hydroxy-7,9-dioxo-N-(2,4,6-triflobenzyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-10-
carboxamit thé hién hoat tinh khang virut. Nhu d4 ban luén trong don PCT dang dong thoi duoc
xit Iy s6 US2013/076367, ndp ngay 19 thang 12 nam 2013 vdi tén sang ché “Cac hop chit carba-
moylpyridon da vong va tmg dung lam dwoc phdm cua ching”, (2R,58,13aR)-8-hydroxy-7,9-



24126

dioxo-N-(2,4,6-triflobenzyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido-
[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-10-carboxamit thé hién hoat tinh khang virut.

(2R,58,13aR)-8-hydroxy-7,9-dioxo-N-(2,4,6-triflobenzyl)-2,3,4,5,7,9,13,13 a—octahydrb-
2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3Joxazepin-10-carboxamit, (Cong thic I), c¢6 ciu
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Mong muén c6 dang 6n dinh vé mit vat 1y cia hop chét nay ma 1a thich hop dbi véi tmg

trac dudi day:

dung diéu tri va quy trinh bao ché.
Bin chit k§ thuit ciia sing ché

Vi cdc 1y do néu trén, muc dich cua séng ché d& xuét natri (2R,5S,13aR)-7,9-dioxo-10-
((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2':4,5-
Ipyrazino[2,1-b][1,3]oxazepin-8-olat, c6 ciu tric dudi ddy (Cong thirc 1D):
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Theo phuong 4n khéc nita, séng ché ¢ xuét natri (2R,5S,13aR)-7,9-dioxo-10-((2,4,6-triflo-
benzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5pyrazino[2,1-b][1,3-
Joxazepin-8-olat & dang tinh thé.

Theo phuong 4n khéc nita, sing ché d& xuét natri (2R,5S,13aR)-7,9-dioxo-10-((2.4,6-triflo-
benzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5 |pyrazino[2,1-b][1,3-
Joxazepin-8-olat Dang I. Theo phuong 4n nhét dinh, sang ché dé xuét duoc phim chira natri (2R-
,58,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2, 5-metan-
opyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat. Theo phwong 4n khéc, sang ché md ta
céc phuong phép diéu tri hodc ngin chin mang tinh du phong nhiém HIV bang cich ding natri
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(2R,58,13aR)-7,9-dioxo-1 0-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,1 3a-octahydro-2,5-
metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]Joxazepin-8-olat. Theo phuong 4n khéc, séng ché dé
xuét natri (2R,SS,13aR)-7,9—dioxo-10-((2,4,6-triﬂobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahy-
dro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat dé dung trong phuong phap
diéu tri hogic ngan chin mang tinh du phong nhiém HIV. Theo phwong 4n khéc, sang ché md ta
viée str dung natri (2R,SS,13aR)-7,9-dioxo-10-((2,4,6-triﬂ0benzyl)carbamoyl)-2,3,4,5,7,9,13,13-
a-ocfahydro-Z,5-metanopyrido[1',2':4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat dé bao ché thubc
nhim diéu tri hodc ngan chin mang tinh dw phong nhidm HIV,

Mo ta vin tit cdc hinh vé
Hinh 1: m4u XRPD cho natri (2R,58,13aR)-7,9-diox0-10-((2,4,6-triflobenzyl)carbamoyl)-

2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5 |pyrazino[2,1-b][1 ,3]oxazepin-8-olat
dang L.

Hinh 2: DSC cho natri (2R,5S,13aR)-7,9-dioxo-1 0-((2,4,6-triflobenzyl)carbamoyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][ 1,3 ]oxazepin-8-olat
dang L.

Hinh 3: TGA cho natri (2R,58,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1',2":4,5]pyrazino[2,1-b][ 1,3 Joxazepin-8-olat
dang L.

Hinh 4: DVS cho natri (2R,5S,13aR)-7,9-diox0-10-((2,4,6-triflobenzyl)carbamoyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat
dang 1.

Hinh 5: bién dang hoa tan ciia hop chit ¢6 cong thirc I dang I, cong thirc I dang III, va cong
thire I dang 1.

Hinh 6: bién dang hoa tan cia hop chét c6 cong thirc I dang III va cong thire IT dang I trong
dich da day tai tao trang thai d6i (FaSSGF).

Hinh 7: bién dang hoa tan ctia hop chit ¢6 cong thie I dang III va cong thire II dang I trong
dich rudt ti tao trang thai no (FeSSIF) va dich rudt tai tao trang thai d6i (FaSSIF).

Hinh 8: miu XRPD theo tinh todn va theo thir nghiém ddi véi natri (2R,5S,13aR)-7,9-
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dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4-
,5]pyrazino[2,1-b][1,3]oxazepin-8-olat dang I.

M ta chi tiét sing ché

Trong phin md ta dudi day, mot s chi tiét cu thé duoc thé hién dé 1am 15 cac phuong an
khic nhau ctia sang ché. Tuy nhién, ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat nay can
hiéu ring sang ché c6 thé dugc thuc hién khong theo cac chi tiét nay. Mot vai phuong an dugc
mo ta chi tiét dudi day véi hibu bibt rang ban mé t4 ndy nhdm muc dich minh hoa déi tugng yéu
cdu bao ho, va khong nhim giéi han cac diém yéu ciu bao hd kém theo cac phuong 4n cu thé
duge minh hoa. Céc @& muc duge dung trong toan by ban mé ta nay chi duoc néu cho tién va
khong nhim & giai thich dién giai giéi han trong céc diém yéu ciu bao hd theo cach bit ky. Cac
phuong 4n duge minh hoa theo d& muc bét ky c6 thé duge két hop véi cac phuong 4n da duoc

" minh hoa theo d& muc bét ky khac.
Dinh nghia

Trir khi ngft canh quy dinh khéc, trong toan by ban md ta sang ché va cac diém yéu cau bao
ho, thuit ngit “bao gom” va cac bién thé cia chung, nhu “gdbm” va “chira” can dugc hiéu theo

nghia mé& bao gom ca gidi han, tirc 1a “bao gdm, nhung khong chi gisi han &”.

Trong toan by ban md ta nay, viéc vién din dén “mot phwong 4n” hogic “phuong an” nghia
12 mot ddu hiéu, cAu tric hodc tinh chét cu thé da duge mo ta lién quan dén phuong an do duoc
dua vao it nhit mot phuong an theo sang ché. Do d6, su xuit hién cua cac thuét ngit “theo mot
phuong 4n”, hodc “theo phuong 4n” trong toan bd ban mé ta nay khong nhét thiét dé cap dén
ciing mdt phuong 4n. Hon thé nita, cac ddu hiéu, ciu truc, hoic tinh chét cu thé c6 thé duge két

hop theo céch thich hgp theo mdt hogc nhiéu phwong 4n.

Sang ché boc 16 trong ban mé ta nay nhim bao gdm tit ca céc hop chit duoc dung c6 cong
thirc (I) va (IT) d4 dugce danh ddu bang ddng vi bang cach thé mot hodc nhidu nguyén tir bang
nguyén tir c6 khdi lugng phan tir hodc sb khdi lwong khac. Céc vi du vé ddng vi ma c6 thé duoc
Kkét hop vao cac hop chét dd duoc bdc 16 bao gém cac déng vi cua hydro, cacbon, nito, oxy,
phospho, flo, clo, va iot, 1an luot nhwr 2H, *H, ''C, BC, C, PN, BN, 10, "0, ®0, 3'p, 3?p, 3,
18 361, 121, va 'L Cac hop chét d3 dugce danh déu bang ddng vi phong xa nay c6 thé 13 hiru
ich dé gitip x4c dinh hodic do hidu qua clia cac hop chét, béng cach xéc dinh dac tinh, vi du, vi tri

hoic cach thite tic dong, hodc 4i luc lién két v6i vi tri tac d6ng quan trong vé mit duge ly. Mot
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s& hop chét nhét dinh da dwoc danh diu bang ddng vi c6 cong thitc (D) va (I1), vi du, cac hop chit
két hop ddng vi phéng xa, c¢6 thé duoc dung trong céc nghién ctru phan bd thubc va/hoic chit
nén & mod. Cac ddng vi phéng xa triti, tire 1a °H, va cacbon-14, tirc 1a 'C, 1a dic biét hitu ich

nham muc dich nay vi ching d& dugc két hop va d& dugc phét hién.

Viéc thé bang cac dong vi niing hon nhu doteri, tic 1a 2H, ¢6 thé tao ra uu diém vé mit didu
tri bénh nhd mic d6 On dinh cao hon trong chuyén héa. Vi dy, thoi gian ban ton in vivo c¢6 thé
kéo dai hogc yéu cau vé liéu lugng c6 thé giam. Do d6, cac dong vi ning hon c6 thé duoc wu tién

trong mot s trudng hop.

Viée thé bing cac ddng vi phat xa positron, nhur ''C, ®F, 50 va N, ¢6 thé 14 hiru ich trong
céc thir nghiém chup anh cét 16p phét xa (positron emission topography - PET) d xé4c dinh muc
d6 chiém hitu thu thé chét nén. Céac hop chét ¢6 cong thic (T) va (II) da dwoc danh déu bing
ddng vi n6i chung c6 thé dugc didu ché theo cac k¥ thuét thong thudng ma nguoi cé hidu biét
trung binh trong linh vuc k§ thuit nay d3 biét hodc theo cac quy trinh twong tu quy trinh da dugc
bdc 10 trong cac vi du trong ban md ta nay bang cach st dung chit phan ting d4 duoc danh ddu
bing ddng vi ‘theo céch thich hop thay cho chat phan tmg khdng duoc danh du da dugc st dung

trude day.

Céc thuat ngit “hop chit én dinh” va “ciu tric én dinh” dwoc dung dé chi hop chit ma 1a
&t manh @ khong bi phéan tach dén mitrc d6 tinh khiét hiru dung ra khéi hdn hop phan ung, va
bio ché thanh tic nhan hiéu nghiém ding dé diéu tri bénh.

Céc thudt ngit “tuy y” hodc “mdt cach tiy y” ¢ nghia 13 hién tugng hosc tinh hubng duge
md ta tiép sau d6 c6 thé xay ra hodc khong thé xay ra, va phin mé ta d6 bao gdm cac truong hop
trong d6 hién tuong hoic tinh hubng da néu xay ra va cac truong hop trong d6 hién tugng hodc
tinh hudng d6 khong xay ra. Vi du, “aryl tiy ¥ dugc thé” c6 nghia la gbe aryl c6 thé dugc thé
hoiic khéng dugc thé va phdn mé ta d6 bao gdm ca céc gbc aryl da duoc thé va céc gbe aryl

khong dugc thé.

Thuét ngit “chit mang dugc dung, chat pha lodng hoic ta duoc” bao gdm, nhung khong chi
gi6i han &, ta duoc, chit mang, t4 dugc, chét gdy truot, chit tao ngot, chat pha loéing, chét bao
quan, chét nhudm/chit mau, tic nhan didu vi, chét hoat dong bé mit, tic nhan thAm udt, tac nhan
phan tén, tic nhan tao huyén phu, chit lam dn dinh, tdc nhan ding truong, dung mdi, hoidc chét
nhii héa bét ky ma da duoc Cyc Quéan ly Thyc phém va Dugc phim Hoa Ky chép nhan 14 thich

hop dé ding cho ngudi hodc vat nudi & nha.
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Thuat ngit “dugc phdm” dwoc ding d& chi ché phidm chta hop chit theo sdng ché va méi
trudng thuong dugc chip nhan trong linh vuc k¥ thuat nay dé phan phdi hoat chat sinh hoc do
cho céc dong vat c6 v, vi dy, ngudi. Moi trudmg ndy bao gdm tt ca cac chit mang, céc chat pha

loding hodc céc ta dugc duge dung nhdm muc dich do.

Céc thuat ngft “lugng hitu hiéu” hodc “luong hitu hiéu dé diéu tri bénh” duoc dung dé chi
lwong hop chit theo sang ché, ma khi duoc dung cho bénh nhén c6 nhu cau didu tri, 1a du @& didu
tri tinh trang bénh, tinh trang bénh 1y, hoic cac rdi loan bénh ly ma céc hop chét nay co tac dung.
Luong nay sé& 1a du dé gay ra dap ung sinh hoc hoic dap g v& mit y hoc & hé md, hoic bénh
nhan, ma nha nghién ciru hoic thy thube mong mudn. Luong hop chit theo sang ché cdu thanh
luong hitu hiéu dé diéu tri bénh thay dbi tiy theo céc yéu t§ nhu hop chét va hoat tinh sinh hoc
ctia nd, duge phim duge dung, thoi gian dung, dudng dung, toc do tiét hop chét nay, khoang thoi
gian kéo dai diéu tri, loai tinh trang bénh hoic rdi loan bénh ly dang duoc diéu tri va muc do
nang cta nd, céc thube duge sir dung két hop véi hodic ngdu nhién ddng thoi v6i céc hop chét
theo sang ché, va Itra tudi, thé trong, tinh trang strc khée chung, gi6i tinh va ché d dinh dudng
cta bénh nhan. Luong hitu hiéu dé diéu tri bénh ndy c6 thé duoc ngudi ¢6 hidu biét trung binh
trong linh vuc k¥ thuat ndy xac dinh theo c4ch thong thuong c6 dua trén kién thirc cia chinh ho,

tinh trang k¥ thuat, va ban mo ta nay.

Thuét ngit "diéu tri" dugce dung trong ban mé ta nay dé chi viéc ding hop chét hoic duoc
pham theo sdng ché nhim lam thuyén gizm hoic loai bo céc triéu chitng do nhiém HIV va/hodc
dé 1am giam luong virut & bénh nhan. Thuét ngit "didu tri" con bao ham ca viéc ding hop chét
hodc dwgc phim theo sang ché sau khi c4 thé nay phoi nhiém virut nhung trude khi xut hién
triéu ching bénh, va/hodc trude khi phéat hién thiy virut trong méu, d& ngin nglra sy xudt hién
clia c4c triéu chig bénh nay va/hoic dé ngin chin virut dat &én néng d¢ phat hién dugc trong
méu, va viéc ding hop chit hodc duge phdm theo sang ché dé ngin nglra su ldy truyén HIV
trong giai doan chu sinh tir me sang con, bang cach ding cho ngudi me trude khi sinh con va
ding cho tré ngay trong nhiing ngay diu tién ciia cudc doi. Theo cac phuong an nhét dinh, thuat
ngit "diéu tri" dwoc ding trong ban md ta nay dé chi viéc ding hop chit hodic duge phim theo
sang ché dé 1am thuyén giam hoic loai bo cac tridu ching do nhiém HIV va/hozc d 1am giam
lwong virut & bénh nhan. Theo cic phuong 4n nhit dinh, thuét ngtt “diéu tri” duoc dung trong
ban mo ta ndy con, hoic theo cach khac, dé chi viéc ding hop chét hodc duge phim theo sang
ché nhim duy tri lugng virut gidm & bénh nhan. Thut ngft "diéu tri" con bao ham ca viée dung

hop chét hoic duoc phim theo sdng ché sau khi cé4 thé ndy phoi nhiém virut nhung trude khi
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xuét hién tridu chimg bénh; va/hogc truée khi phat hién thdy virut ndy trong méu, dé ngan nglra
su xuit hién cia cdc triéu ching bénh va/hodc dé ngin chin virut dat dén néng do phat hién
dugc trong méu, va viéc diung hop chit hodc duge phdm theo sing ché dé ngdn ngua sy lay
truyén HIV trong giai doan chu sinh tir me sang con, bing cach dung cho nguoi me trude khi
sinh con va ding cho tré ngay trong nhitng ngay diu tién cta cudc doi. Theo cac phuong 4n nhét
dinh, thudt ngit “diéu tri” dwoc dung trong ban md ta nay con, hodc theo cach khac, chi viéc ding
hop chét hogic dugc phédm theo sang ché sau khi c4 thé nay phoi nhim virut nhu viée didu trj tiép

theo hodc bd sung cho diéu tri chinh (vi du, dé duy tri lugng virut thip).

Céc thudt ngit “phong ngira” hodc “phong tranh” c6 nghia 1a cach bt ky diéu tri bénh hodc
tinh trang bénh 1y ma khién cho c4c tridu chimg 1am sang cta bénh hogc tinh trang bénh 1y nay
khong phat trién. Thu4t ngit "phong ngira" con bao ham viéc dung hop chat hoic duge phim
theo sang ché trudc khi c4 thé ndy phoi nhiém virut (vi du, diéu tri du phong trudce khi phoi
nhiém), dé ngin ngira sy xuét hién céc triéu ching ctia bénh nay vi/hodc dé ngan chan virut dat

dén ndng do phat hién dugc trong mau.

Céc thuat ngit “d6i tugng” hodc “bénh nhan” dwoc ding dé chi dong vat, nhu dong vt co
vii (bao gdm ngudi), ma da timg hodc s& 1a khach thé coa viée diéu tri, quan sat hodc thir nghiém.
Céc phuong phép dugce boc 1§ trong ban md ta ndy c6 thé 13 hiru ich trong cac tmg dung diéu tri
bénh cho ngudi va/hodc trong thu y. Theo mdt sb phuong 4n, dbi trong 1a dong vét cé v (hodc
bénh nhén). Theo mdt sé phuong 4n, dbi tuong (hodc bénh nhan) 14 ngudi, vat nudi & nha (vi dy,
ché va meo), dong vat & trang trai (vi du, gia stc, ngya, ciru, dé va lon), va/hoic cac dong vat
trong phong thi nghiém (vi du, chudt nhit, chudt to, chudt df")ng, chudt lang, lon, tho, cho, va
khi). Theo mdt phwong 4n, d6i twrong (hodc bénh nhén) 1a ngudi. Thuat nglt “ngudi (hodc bénh
nhan) ¢6 nhu cau diéu tri” duoc ding dé chi ngudi ma cé thé da mic hoic duoc nghi méc bénh
hoic tinh trang bénh 1y ma s& huong loi ich tir viée didu tri nhét dinh; vi dy, diéu tri bing cac hop

chit da dugc boc 16 trong ban md ta niy theo don yéu ciu cip biang doc quyén sang ché nay.

Thuét ngit "tdc nhan khang virut" dugce ding trong ban md ta ndy dé chi tic nhan (hoa chit
hogc tdc nhén sinh hoc) ma 13 hiru hiu dé e ché su tao ra va/hodc viée sao chép virut & ngudi,
bao gom, nhung khdng chi giéi han &, cac tdc nhin ma can trd cic co ché & vat cha hodc cua

virut ma 1a c4c co ché can thiet dé tao ra va/hodc sao chép virut & ngudi.

Thuét ngit "chat e ché sao chép HIV" dugc dung trong ban mé ta nay d& chi téc nhan cé

kha ning lam gidm hodc loai b kha ning sao chép HIV & t€ bao chi, du 14 in vitro, ex vivo hodc
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in vivo.

Thuat ngit “hd bién” dwoc dung dé chi su dich chuyén proton tir mdt nguyén tr cia phén ti
sang nguyén tir khic ctia chinh phén tir d6. Sang ché bao gdm cac chét hd bién cua hop chét bét

ky trong s& cac hop chit da néu.

Thuat ngit “khoang” trj s§ hodc thong sb trong ban mo ta nay bao gdm (va boc 19) cac
phuong 4n ma hudng dén chinh tri sb hoic thong sé d6. Vi du, viéc vién din dén “khoang X”
bao gdbm md ta vé& “X”. Ngoai ra, cac dang sb it "mot" bao gdm ca cac vién din dén sé nhidu trir
khi ¢6 quy dinh 18 rang khéc. Do do, vi du, vién din dén "mot hop chit" bao gdm ca nhidu hop
chét nay va vién din dén "thir nghiém nay" bao gdm ca vién dan dén mét hodc nhiéu thir nghiém
va céc dang tuong duong cta ching ma ngudi c6 hidu biét trung binh trong linh vuc k¥ thuat nay

da biét.

Cac thuat ngir “duoc dung” hodc “chap nhén dugc vé mit sinh 1y dugc dung cho cac hop
chat, cdc muoi, cac dugc pham, cic dang liéu va cac nguyén liéu khac ma c6 thé duoc dung

trong qué trinh bao ché dugc phim ma 1a thich hop déi véi tha ¥ hosic ding lam thude cho ngudi.

Thuét ngit “dang liéu don vi” duogc ding dé chi cac don vi riéng & v& mit vat ly thich hop
13m liéu don nhét cho dbi tuong (vi du, ddi tuong 1a nguoi va cac dong vat ¢6 va khac), mdi don
vi chira lugng dinh truéc hoat chét da dugce tinh d8 tao ra tac dung diéu tri bénh mong mudn, két

hop v6i chit mang thich hop dung cho dwgc phim.
Dang tinh thé
Cong thirc II

Mong mudn phét trién dang tinh thé ctia natri (2R,5S,13aR)-7,9-diox0-10-((2,4,6-trifloben-
zyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1',2":4,5|pyrazino[2,1-b][1,3]ox-
azepin-8-olat ma c6 thé 13 hitu ich trong quy trinh tdng hop natri (2R,5S,13aR)-7,9-diox0-10-
((2,4.6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1',2":4,5|pyrazi-
no[2,1-b][1,3]Joxazepin-8-olat. Mot dang ctia natri (2R,5S,13aR)-7,9-dioxo-10-((2,4,6-triflobenz-
yl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino [2,1-b][1,3]oxa-
zepin-8-olat c6 thé 1 chit trung gian cho quy trinh tdng hop natri (2R,5S,13aR)-7,9-dioxo-10-
((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1 ',2":4,5pyrazi-
no[2,1-b][1,3]Joxazepin-8-olat. Mot dang cua natri (2R,5S,13aR)-7,9-dioxo-10-((2,4,6-triflobenz-
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yDcarbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxa-
zepin-8-olat c6 thé 13 thanh phim trong quy trinh téng hop natri (2R,5S,13aR)-7,9-dioxo-10-
((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2' :4,5]pyrazi-

no[2,1-b][1,3]oxazepin-8-olat. Dang da hinh hoic chit da hinh hodc ddng tinh thé c6 thé c6 céc
tinh chat nhu 9 sinh kha dung v tinh én dinh & cc diéu kién nhat dinh ma c6 thé 14 thich hop

dbi véi tng dung trong y hoc hodc duoc hoc.

Dang tinh thé cta natri (2R,58,13aR)-7,9-diox0-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5-
,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3 Joxazepin-8-olat ¢ thé co
wu diém v& do sinh kha dung va tinh dn dinh, thich hop dé dung 1am hoat chét trong duoc pham.
Theo céc phuong 4n nhit dinh, dang tinh thé cta natri (2R,58,13aR)-7,9-dioxo0-10-((2,4,6-triflo-
benzyl)carbamoyl)-2,3 4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3-
Joxazepin-8-olat c6 wu diém vé d¢ sinh kha dung cao hon (Bang 3) vi/hoic tinh én dinh (Bang
4). Céc bién thé vé céu tric tinh thé ctia dugc chét hodc hoat chat ¢6 thé anh huéng dén toe do
hoa tan (ma né c6 thé anh hudng dén do sinh kha dung, v.v.), dic tinh bao ché (vi du, d& xu ly,
kha ning bao ché ddng déu cac lidu luong c6 ndng d6 da biét) va tinh én dinh (vi du, tinh én
dinh nhiét, thoi han st dung, v.v.) ciia thude thanh phdm hogc dugc chit. Cac bién thé nay c6 thé
tac dong dén qua trinh bao ché hoic pha ché céc dugc phim véi lidu luong khac nhau hodc & cac
dang phan phdi khéc nhau, nhu dang lidu rin dé ding qua dudng miéng ké ca cac vién nén va
céc vién nang. So véi cdc dang khic nhu dang phi tinh thé hoic dang vo dinh hinh, cdc dang tinh
thé c6 thé c¢6 do 4m mong mudn hogc thich hop, kiém soét ¢& hat, tdc do hoa tan, d0 hoa tan, do
tinh khiét, tinh 6n dinh vé mat vét Iy va héa hoc, dac tinh bao ché, hiéu suit, vi/hodc kiém soét
quy trinh. Do d6, cac dang tinh thé cta natri (2R,58,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)car-
bamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][ 1,3 ]oxazepin-
8-olat c6 thé c6 cac wu diém nhu: cai thién dic tinh bao ché ctia hoat chat hosc tinh dn dinh hodc
kha ning bdo quan clia dang thudc thanh phdm chira hgp chit hodc hoat chét, va/hoic c6 mirc do
sinh kha dung thich hop va/hoc tinh 6n dinh lam hoat chét.

D3 thdy rrfmg viéc sir dung mot sb dung mdi nhét dinh tao ra cac dang da hinh khac nhau
cua natri (2R,58,13aR)-7,9-diox0-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-
octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat, k& ca dang da hinh I,
ma c6 thé thé hién mot hodic nhidu tinh chit c6 1¢i néu trén. Theo c4c phwong 4n nhit dinh, dang
I cua natri (2R,5S,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-
octahydro-2,5- metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat c6 wu diém vé& do
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sinh kha dung cao hon (Bang 3) vd/hoic tinh 6n dinh (Bang 4). Céc quy trinh bao ché céc chét da
hinh dugc boc 1 trong ban mo t4 ndy va viéc xac dinh tinh chit cia cac chit da hinh nay duoc

bdc 10 mot cach chi tiét dudi day.

Tén hop chét néu trén duoc dat béng cach &p dung ChemBioDraw Ultra va ngudi c¢6 hiéu
biét trung binh trong linh vyc k¥ thuat nay hidu duoc ring cAu tric cla hop chét nay c6 thé duoc
goi tén hodic x4c dinh bing céch sir dung cic hé danh phép va cac ky hiéu thuong dugc cong
nhén khac. Vi du, hop chét ¢ thé goi tén hodic x4c dinh bing c4c tén chung, tén hé thong hodc
tén phi hé théng. Cac hé danh phap va céc ky hi¢u ma thudong dugc cong nhan trong linh vuc héa
hoc bao gdm, nhung khong chi gi¢i han &, Chemical Abstract Service (CAS) va International
Union of Pure and Applied Chemistry (IUPAC). Theo dé, cAu tric cta hop chét néu trén c6 thé
g0i tén hodc dugce x4c dinh 13 natri (2R,SS,13aR)-7,9-dioxo-l0-((2,4,6-triﬂobenzyl)carbamoyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1 ',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat
theo ITUPAC.

Theo cac phuong 4n cu thé, cac dang tinh thé cta natri (2R,58,13aR)-7,9-dioxo-10-((2.4,6-
triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,1 3a-octahydro-2,5-metanopyrido[1',2':4,5]pyrazino [2,1-b-

1[1,3]oxazepin-8-olat dugc boc 19.
Cong thire 11, Dang 1

Theo phuong an nhét dinh, c4c dang méi clia natri (2R,5S,13aR)-7,9-dioxo-10-((2,4,6-trifl-
obenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1 ',2":4,5]pyrazino[2,1-b][1,-

3]Joxazepin-8-olat, ¢6 cAu tric duéi day (Cong thire II) duoge boc 16:

W@?@@

O O Na*

Theo phuong 4an khéc nita, cdc dang tinh thé cta natri (2R,58,13aR)-7,9-diox0-10-((2,4,6-t-
riflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido [1',2":4,5]pyrazino[2,1-b]-

[1,3]oxazepin-8-olat dugc boc 16.

Theo phwong &n nhit dinh, natri (2R,5S,13aR)-7,9-dioxo-10-((2,4,6-triflobenz-
yDcarbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1 ',2":4,5]pyrazino[2,1-b]-
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[1,3]oxazepin-8-olat dang I dugce boc 10.

Theo mdt phuong 4n, sang ché @ xult dang da hinh I cta natri (2R,5S,13aR)-7,9-dioxo-
10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5 |pyr-
azino[Z,l-b][1,3]oxazepin-8-olat, trong d6 chit da hinh thé hién miu nhidu xa bot tia X (XRPD)
co ban nhu duoc thé hién trén Hinh 1 vi/hodc Hinh 8. Natri da hinh dang I c6 thé thé hién bidu
@0 nhiét theo phén tich do nhiét lugng quét vi phan (DSC) co ban nhu duoc thé hién trén Hinh 2.
Natri da hinh dang I ¢6 thé thé hién biéu dd phén tich ghi nhiét (TGA) co ban nhu duge thé hién
trén Hinh 3. Natri da hinh dang I ¢6 thé thé hién biéu db hdp thu hoi dong hoc (DVS) co ban nhu
duoc thé hién trén Hinh 4.

Thut ngit “co ban nhu duge thé hién trén” khi duge dung, vi du, cho miu XRPD, bidu dd
nhigt DSC, hogc biéu d TGA bao gdm mAu hinh, biéu dd nhiét hodic bidu dd ma khong nhit
thiét gibng hét mAu hinh hodc biéu dd thd hién trén d6, nhung nim trong cac giéi han sai sb thi
nghiém hogc dao dong ma ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat ndy c6 thé xem

xét dén.

Natri da hinh dang I c6 thé c6 té bao don vi nhu dugc x4c dinh theo tinh thé hoc tia X tinh
thé c6 kich thuée nhu sau: a = 8,9561 (10) A; b= 13,9202 (14) A; ¢ = 31,115 (3)A; a=90%p =
90°; vay =90°.

Theo mét sd phuong 4n vé natri da hinh dang I, it nhit mot, it nhat hai, it nhét ba, {t nhét
bbn, it nhat ndm, it nhét sau, it nhét bay, it nhit tam, it nhit chin, hodc toan bd (a) dén (j) dudi
déy 4p dung: (a) dang da hinh I ¢6 miu XRPD co ban nhu duogc thé hién trén Hinh 1 va/hodc
Hinh 8; (b) natri da hinh dang I c6 biéu d nhiét DSC co ban nhu duoc thé hién trén Hinh 2; (c)
natri da hinh dang I c¢6 biéu dd TGA co ban nhu duoc thé hién trén Hinh 3; (d) natri da hinh dang
I ¢6 bidu dd DVS co ban nhu duogc thé hién trén Hinh 4; (e) natri da hinh dang I ¢6 t& bao don vi,
nhu dugc x4c dinh theo tinh thé hoc tia X tinh thé, c6 kich thu6e nhu sau: a = 8,9561 (10) A; b =
13,9202 (14) A; ¢ =31,115 (3) A; a=90°; B =90°; va y = 90°; (f) natri da hinh dang I c6 hé tinh
thé truc giao; (g) natri da hinh dang I ¢6 nhom khong gian P212121; (h) natri da hinh dang I c6
thé tich 3879,2(7) A’; (i) dang da hinh I ¢6 tri s6 Z bing 4; va (j) dang da hinh I c6 ty trong
1,614mg/m’.

Theo mét sb phwong 4n, natri da hinh dang I c6 it nhit mot, it nhét hai, it nhét ba, it nhét

bén, hoic toan by céc tinh chit duéi day:
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a. miu XRPD co ban nhu dugc thé hién trén Hinh 1 va/hodic Hinh 8;
b. biéu d nhiét DSC co ban nhu duoc thé hién trén Hinh 2;

c. bidu d6 TGA co ban nhu dugc thé hién trén Hinh 3;

d. biéu d DVS co ban nhu dugc thé hién trén Hinh 4; va

e. té bao don vi, nhu dugc x4c dinh theo tinh thé hoc tia X tinh thé, c6 kich thuée nhu sau a =
8,9561 (10) A;b=13,9202 (14) A; c=31,115(3) A; a=90°; B =90°; va y = 90°,

Theo mot sb phuong 4n, natri da hinh dang I c6 mu XRPD thé hién it nhét hai, it nhét ba,
it nhét bdn, it nhit nim, hoic it nhAt séu do phan xa 20 véi cuong dd manh nhit theo mau XRPD
co ban nhu dugc thé hién trén Hinh 1 va/hogic Hinh 8.

Theo céc phuong 4n nhét dinh, natri da hinh dang I ¢6 mau XRPD c6 d6 phan xa 20 (+/-
0,2 d6 20) béng 5,5, 16,1, va 23,3. Theo mdt phuong 4n, natri da hinh dang I c6 miu XRPD c6
do phan xa 26 (+/- 0,2 d6 20) béng 5,5, 16,1, va 23,3 va mot hodc nhiéu do phan xa 26 (+/- 0,2
do 20) bﬁng 22,1, 28,5, va 22,5. Theo mt phwong 4n, natri da hinh dang I ¢c6 mau XRPD c6 do
phan xa 26 (+/- 0,2 d0 20) bang 5,5, 16,1, va 23,3 va mdt trong sb céc do phan xa 20 (+/- 0,2 do
26) bing 22,1, 28,5, va 22,5. Theo mdt phuong 4n, natri da hinh dang I c6 miu XRPD c6 d6
phan xa 26 (+/- 0,2 d6 26) bang 5,5, 16,1, va 23,3 va hai trong sb cac d6 phan xa 20 (+/- 0,2 46
26) bang 22,1, 28,5, va 22,5. Theo mot phuong 4n, natri da hinh dang I ¢6 miu XRPD ¢6 d6
phan xa 26 (+/- 0,2 d6 26) béng 5,5, 16,1, va 23,3 va ba trong sb cac do phan xa 20 (+/- 0,2 do
20) béng 22,1, 28,5, va 22,5. Theo mdt phuong é&n, natri da hinh dang I c¢6 miu XRPD c6 do
phan xa 26 (+/- 0,2 d6 260) br?mg 5,5, 16,1, 23,3, 22,1, 28,5, va 22,5. Theo mdt phuong 4n, natri
da hinh dang I ¢c6 miu XRPD c6 dd phén xa 20 (+/- 0,2 36 20) béng 5,5, 16,1, 23,3, 22,1, 28,5,
22,5, 19,5, va 26,6. Theo mdt phuong 4n, natri da hinh dang I ¢c6 miu XRPD chira ba d phan xa
26 bt ky (+/- 0,2 d0 26) duoc chon tir nhém bao gdm 5,5, 16,1, 23,3, 22,1, 28,5, 22,5, 19,5,
26,6,va 17,9.

Céc duge phdm

Nhém dé dung, theo c4c phwong 4n nhit dinh, céc hop chét theo séang ché duoc dung &
dang hop chét tho hodc duge bao ché thanh duogc phdm. Céc dugc phim theo sang ché chita hop

chét c¢6 cong thire (II), k& ca cac dang va céc ddng tinh thé cta chiing, va chit mang dwoc dung,
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chit pha loang hodc ta dugec. Hop chit c6 cong thirc (I) ¢6 mt trong dugc pham nay véi luong
ma 13 hitu hiéu dé didu tri bénh 1y cu thé hoic tinh trang bénh ly dang dugc quan tAm. Hoat tinh
ctia cac hop chit c6 cong thire (IT) c6 thé duge x4c dinh b&i ngudi c6 hiéu biét trung binh trong
linh vuc k§ thudt nay, vi du, nhu da dugc boc 19 trong don dang duoc xir 1y ddng thoi sb
14/133,855, ndp ngay 19 thang 12 nim 2013 véi tén sang ché “Céc hop chét carbamoylpyridon
da Vbﬁg va sir dung chiing 1am dugc pham”. Hoat tinh ciia cac hgp chét ¢6 cong thue (II) cling c6
thé dugc xéc dinh béi ngudi cé hidu biét trung binh trong linh vire k§ thuat ny, vi du, nhu da
dwoc bdc 16 trong don PCT dang duge xir Iy ddng thoi sb US2013/076367, nop ngay 19 thang 12
nidm 2013 véi tén sang ché “Cac hop chét carbamoylpyridon da vong va st dung ching lam
dugc phdm”. Nong 9 va lidu lugng thich hop c6 thé d& dang duoc xéc dinh boi ngudi ¢6 hidu
biét trung binh trong linh vuc k§ thuat nay. Theo c4c phuong 4n nhét dinh, hop chat c6 cong thic
(II) c6 mit trong duge phim véi lugng ndm trong khoang tir 25mg dén 500mg. Theo cac phuong
&n nhit dinh, hop chét c6 cong thirc (II) ¢6 mit trong duge phdm véi lugng khoang tir 100mg
dén 300mg. Theo c4c phwong 4n nhit dinh, hop chit c6 cong thirc (ID) ¢6 mit trong dugc phim
v6i lugng khoang tir Smg dn 100mg. Theo céc phuong 4n nhit dinh, hop chét c6 cong thic (II)
¢6 mit trong dugc phim véi luong khoang tir 25mg dén 100mg. Theo céc phuong 4n nhét dinh,
hop chit c6 cdng thie (II) ¢6 mit trong duge phdm véi luong khoang 50mg dén 100mg. Theo
céc phuong 4n nhét dinh, hop chit c6 cong thirc (II) c6 mit trong dugc pham véi luong khoang
tir 5mg dén 100mg. Theo céc phuong 4n nhéit dinh, hop chéit c6 cong thirc (II) ¢6 mit trong dugc
phim véi luong khoang 5mg, 25mg, 50mg, 75mg, 100mg, 200mg, 300mg, 400mg hoic khoang
500mg.

Céng thuc II

Sang ché con dé xuét cac ché phdm chira it nhit mot chit da hinh (vi du, mot hodc nhiéu
dang»bét ky trong sé céc dang da hinh I cta hop chét c6 cong thire IT) nhu duoc bdc 10 trong ban
md t& ndy. Theo phuong 4n cu thé, sang ché dé xuét ché phdm chira dang da hinh I cia hop chit
c6 cong thirc IT. Theo cic phuong an khéc, céc ché phdm theo sing ché c¢6 thé chita cac dang
chét da hinh héu nhu tinh khiét, hodc c6 thé hiu nhu khéng chira céc chit da hinh khac va/hodc

céc tap chét khac.

Theo mdt s6 phuong 4n, ché phdm nay chtra dang da hinh cuta natri (2R,5S,13aR)-7,9-
dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1',2":4-
,5]pyrazino[2,1-b][1,3Joxazepin-8-olat. Theo cic phuong 4n nhit dinh, sang ché d& xut cac ché
phim chira dang da hinh nhu duge boc 16 trong ban mé ta nay, trong d6 natri (2R,5S,13aR)-7,9-
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dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5 ,7,9,13,1 3a-octahydro-2,5-metanopyrido[1',2':4-
,5]pyrazino[2,1-b][1,3]oxazepin-8-olat trong ché phim nay co ban 14 tinh khiét (tuc la dang I co
ban tinh khiét). Theo c4c phuong 4n cu thé v& céc ché pham chura dang da hinh cta natri (2R,5S,-
13aR)-7,9-diox0-10-((2,4,6-triflobenzyl)carbamoyl)-2,3 +4,5,7.9,13,13a-octahydro-2,5-metanopy-
rido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat, it nht khoang 50%, it nhét khoang 60%, it
nhét khoang 70%, it nhit khoang 80%, it nhit khoang 85%, it nhét khoang 90%, it nhit khoang
95%, it nhét khoang 96%, it nht khoang 97%, it nhét khoang 98%, hofic it nhit khoang 99%
natri  (2R,5S,13aR)-7,9-dioxo-1 0-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13 a-octahydro-
2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat c6 mit trong ché phim nay la
dang I ctia hop chét c6 cong thirc 11, da duoc bdc 19 trong ban mé ta nay. Theo céac phuong 4n
nhét dinh, ché phdm nay chira it nhét khoang 50%, it nhét khoang 60%, it nhit khoang 70%, it
nhét khoang 80%, it nhit khoang 85%, it nhit khoang 90%, it nhét khoang 95%, it nhit khoang
96%, it nhit khoang 97%, it nhét khoang 98%, hodc it nhit khoang 99% dang I cta natri
(2R,58,13aR)-7,9-dioxo-1 0-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,1 3a-octahydro-2,5-m-
etanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat.

Theo cac phuong 4n khic vé cac ché phdm chira dang da hinh d3 dugc bdc 19 trong ban mé
ta nay, it hon khoang 50%, it hon khoang 40%, it hon khoang 30%, it hon khoang 20%, it hon
khoang 10%, it hon khoang 5%, it hon khoang 4%, it hon khoang 3%, it hon khoang 2% hoic it
hon khoang 1% natri (2R,5 S,13aR)-7,9-dioxo-10-((2,4,6-triﬂobenzyl)carbamoyl)-2,3,4,5 ,79,13,-
13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat c6 mit trong ché
phdm nay 14 c4c chét da hinh khac caa natri (2R,58,13aR)-7,9-diox0-10-((2,4,6-triflobenzyl)car-
bamoyl)-2,3,4,5,7,9,13,13a-octahydro-Z,5-metanopyrido[1',2':4,5]pyrazin0[2,l-b][l,3]oxazepin-

8-olat va/hodc cac tap chit.

Theo céc phuong 4n khéc nita v& cac ché pham chtra cac dang chit da hinh da duge boe 16
trong ban mod ta nay, céc tap chét chiém it hon khodng 5%, it hon khoang 4%, it hon khoang 3%,
it hon khoang 2% hoc it hon khoang 1% tong khéi lwong so véi khéi luong cta céc dang chit
da hinh c6 mit. Vi duy, céc tap chét c6 thé bao gdm céc san phdm phu cia quy trinh téng hop
natri  (2R,5S,13aR)-7,9-dioxo-1 0-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13 a-octahydro-
2,5- metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat, c4c thanh phin tap nhidm, céc
san phém thoai bién, céac dang chit da hinh khéc, dang v6 dinh hinh, nudc, va cic dung mai.
Theo c4c phuong 4n nhét dinh, c4c tap chit bao gdm céc san phdm phu ctia quy trinh tdng hop
natri | (2R,SS,13aR)-7,9-dioxo-10-((2,4,6-triﬂ0benzyl)carbam0yl)-2,3,4,5,7,9,13,13a—octahydro-
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2,5- metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat. Theo cic phwong 4n nhét dinh,
céc tap chit bao gdm céc thanh phin tap nhidm tir quy trinh téng hop natri (2R,58,13aR)-7,9-
dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1',2':4-
,5]pyrazino[2,1-b][1,3]oxazepin-8-olat. Theo cac phuong 4n nhét dinh, cac tap chét bao gdm céc
san pham thoéi bién cta natri (2R,5 S,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3.4,-
5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][ 1,3 ]oxazepin-8-olat.  Theo
céc phuong 4n nhét dinh, céc tap chit bao gdm céc dang da hinh khéc cta natri (2R,5S,13aR)-
7,9-dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13 a-octahydro-2,5-metanopyrido-

[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat. Theo cic phuong 4n nhét dinh, céc tap chét bao
gdm nudce hodc dung mdi. Theo cac phuong 4n nhit dinh v& céc ché phim chia dang da hinh d3
dugc bdc 10 trong ban md ta ndy, céc tap chit duge chon tir nhém bao gdm céc san phdm phu
ctia quy trinh tong hop natri (2R,5S,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3.4,5. -
7,9,13,13a-octahydro-2,S-metanopyrido[1',2':4,5]pyrazino[2,l-b][l,3]oxazepin-8-olat, cac thanh
phén tap nhidm, cac san phém thoai bién, cc dang chét da hinh khéc, nudc, cac dung méi va hdn

hop ctia chung.

Theo céc phuong 4n khac nita, ché phdm nay chira dang I cia hop chit c6 cong thuc 11 da
dugc bdc 1 trong ban mo ta nay co6 it hon khoang 5%, it hon khoang 4%, it hon khoang 3%, it
hon khoang 2%, hodc it hon khoang 1% trong luong 1a natri (2R,5S,13aR)-7,9-dioxo-10-((2,4,6-
tri  flobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-
b] [1,3]oxazepin-8-olat vo dinh hinh hozc phi tinh thé.

Theo mdt sb phuong 4n, thudt ngit “co ban tinh khiét” hodic “hdu nhu khoéng chtra” lién
quan dén dang da hinh cu thé cta hop chit c6 nghia 1a ché phim niy chira dang da hinh chira cac
chét khac véi lugng it hon 95%, it hon 90%, it hon 80%, it hon 70%, it hon 65%, it hon 60%, it
hon 55%, it hon 50%, it hon 40%, it hon 30%, it hon 20%, it hon 15%, it hon 10%, it hon 5%,
hodc it hon 1% trong luong, ké ca cac dang chét da hinh khéc va/hodic cac tap chét khac. Theo
cac phuong 4n nhit dinh, céc thudt ngit “co ban tinh khiét” hodc “hiu nhu khéng chira” duogc
ding d& chi chit khéng chira cic chit khéc, k& ca cac dang chét da hinh khic va/hodc céc tap
chit khac. Vi du, cac tap chit c6 thé bao gdm cac san phdm phu hodc c4c chit phan ng con thira
lai tir cac phan tmg hoa hoc, cAc thanh phin tap nhidm, c4c san pham thoai bién, cac dang chét da

hinh khéc, nudc, va cac dung moi.
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Viée ding céc hop chit dd duoc boc 16 trong ban md ta ndy & dang tinh khiét hoac trong
duoc phim thich hop, c6 thé dugc thuc hién theo cach bat ky da dugc chip nhén dé dung céc tac
nhén nhim dat duoc cac cong dung tuong tu. Cac duoc phém theo séng ché c6 thé duge bao ché
bing cach két hop hop chét di duge boc 16 trong ban md ta nay véi chét mang dwoc dung, chit
pha loding hoic ta dwoc thich hop, va c6 thé duoc bao ché thanh cac ché phim & dang rén, ban
rin, 10ng hozc khi, nhu vién nén, vién nang, bot, hat, diu boi, dung dich, vién dit hdu mén, thube
tiém, thudc x6ng, gel, vi cu, va sol khi. Cac dugc phdm theo séng ché c6 thé duoc bao ché bing
cach két hop hop chét theo sang ché véi chit mang duoc dung, chit pha lofing ho#c t4 dugc thich
hop, va c6 thé duge bao ché thanh ché phém o dang ran, ban rén, 16ng hodc khi, nhur cac thé
phan tan rin va tinh trang phan tan rin. Cac dudng ding thong thuong @ dung cac duge phim
nay bao gdm, nhung khong chi gi6i han &, duong miéng, khu trt, qua da, x6ng/khi dung, ngoai
duong ti€u hda, dudi ludi, ddt trong m4, truc trang, &m dao, va trong miii. Theo mdt phuong 4n,
cac duoc phém dugc bao ché dé dung qua dudng miéng. Theo khia canh cu thé, cac duge phim
12 vién nén. C4c dugc phim theo sang ché duge bao ché dé cho phép cac hoat chit chira trong do6
12 sinh kha dung sau khi cho bénh nhén ding dwgc phim nay. Cac duoc phidm ma s& duge cho
d6i tugng ho#ic bénh nhin ding & dang mot hodc nhiéu don vi liéu luong, trong do, vi du, vién
nén c6 thé 1a mot don vi lidu lwong, va vét chua hop chit theo sang ché & dang sol khi c6 thé
chira nhiéu don vi lidu lugng. Cac phwong phap thuc té dé bao ché cac dang lidu nay 1a da biét,
hoic 14 rd rang, d6i véi ngudi c6 hidu biét trung binh trong linh vuc k¥ thuat nay; vi du, xem tai
liéu Remington: The Science and Practice of Pharmacy, 20th Edition (Philadelphia College of
Pharmacy and Science, 2000). Trong moi trudng hop, duge pham nay dugce ding s& chira luong
hitu hi¢u dé diéu trj bénh ctia hop chit theo sang ché dé didu tri bénh hodc tinh trang bénh 1y

déng quan tdm theo ndi dung bdc 19 trong ban md ta nay.

Cac duge pham da dugc bc 16 trong ban md ta nay c6 thé duoc bao ché theo phuong phap
hoc da biét trong linh vuc dugce. Vi dy, dugc phém du dinh dung béng cach tiém c6 thé dugc bao
ché bang cach két hop hop chit theo sang ché voi nude cit vo trung sao cho tao ra dung dich.
Chét hoat dong bé mit c6 thd duoc bd sung vao dé tao didu kién thuén loi cho viéc tao ra dung
dich hodc huyén phti ddng nhit. Cac chit hoat dong bé miit 1a cac hop chit ma twong tic khong
cong hoa tri véi hop chit theo sang ché sao cho tao diéu kién thuén loi cho viéc hoa tan hoéc tao

huyén phi ddng nhét hop chét nay trong hé phan phdi chira nuée.

Vi dy, dugc phim rdn nhim dé ding qua dudng miéng c¢6 thé duge bao ché bang cach tron

hop chét theo sang ché v6i it nhat mot thich hop t& duoc c¢6 duge tinh dé tao ra duge phim rén so
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ché, ma sau d6 c6 the dé dang dugc chia ti€p thanh cac dang liéu don vi hiru hiéu bang nhau nhu
céc vién nén, cdc vién tron va cac vién nang. Do d6, theo mdt phwong 4n, duge pham duoc dé

xuét chtra hop chét c6 cong thuc (IT) va ta duge.

Cac hop chét da duoc bdc 19 trong ban m6 ta nay dugc dung véi lugng hitu hiéu dé diéu tri
bénh, ma thay ddi tiy theo nhiéu yéu td bao gdm hoat tinh cua hop chét cu thé duoc sir dung; d6
6n dinh trong qué trinh chuyén héa va khoang thai gian hoat ddng ciia hop chit nay: lira tudi, thé
trong, tinh trang sitc khoe chung, gi6i tinh, va ché d6 dinh dudng cua bénh nhén; cch dung va
thoi gian dung; toc do tibt; két hop thudc; mic do ning cta rdi loan hoic tinh trang bénh ly cu
thé; va dbi tuong trai qua diéu trj. Theo mot sb phuong én, céc hop chit theo sang ché c6 thé
dugc dung riéng & hoic két hop véi céc tdc nhan khéac khang virut mot 14n hozic hai 1in mbi
ngdy chimg nao bénh nhén bi nhiém, bi nhiém tiém tang, hodc dé phong ngtra nhiém (vi du,

trong nhiéu nam, thang, tuin, hodc ngay).
Phép diéu tri két hop

Theo mdt phuong 4n, sang ché mé ta phuong phép didu tri hodc phong ngtra nhiém HIV &
ngudi da nhiém hogc c¢6 nguy co nhiém, phuong phap ndy bao gdm viée ding cho ngudi luong
hitu hidu & didu tri bénh cta hop chét da duoc boe 13 trong ban mo ta nay két hop véi lugng hitu
hiéu & diéu tri bénh ctia mjt hoc nhiéu (vi du, mot, hai, ba, mét hodic hai, hodic mot dén ba) tac
nhan bb sung ding d& didu trj bénh. Theo mot phuong 4n, sang ché mé ta phuong phap didu tri
nhiém HIV & ngudi di nhidm hodc c6 nguy co nhiém, phuong phap niy bao gdm viéc dung cho
ngudi lwong hitu hiéu dé didu tri bénh cua hop chét da duoc boc 10 trong ban mo ta nay két hop
v6i lugng hitu hiéu dé diéu tri bénh ctia mdt hodic nhidu (vi dy, mét, hai, ba, mot hodc hai, hoic

mdt dén ba) tac nhan bd sung ding dé diéu trj bénh.

Theo mdt phuong 4n, séng ché md ta phuong phép didu tri nhiém HIV & ngudi dd nhidm
hodc ¢ nguy co nhiém, phuong phap nay bao gdm viée dung cho ngudi lwgng hitu hidu dé didu
tri bénh cia hop chét hodic duoc phim da duoc boc 16 trong ban md ta nay két hop véi lugng hitu
higu dé diéu tri bénh ctia mot hodc nhidu (vi du, mt, hai, ba, m¢t ho#ic hai, hodc mot dén ba) tac

nhan b sung ding dé diéu trj bénh.

Theo céc phuong 4n nhit dinh, sang ché mé ta phuong phap didu tri nhidm HIV, phuong
phap nay bao gE“)m viéc cho bénh nhén c6 nhu cau diéu tri dung luong hitu hiéu dé diéu trj bénh
cta hop chét hodc duge phém da duge boc 1§ trong ban mo ta nay két hop véi lugng hitu hiéu dé

diéu trj bénh ctia mdt hogic nhidu tac nhan bd sung ding dé didu tri bénh ma 1a thich hop cho muc
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dich diéu tri nhidm HIV.

Theo mdt phuong 4n, sang ché @& xuét hop chét da duoc boc 10 trong ban mo ta nay két
hop véi mot hodic nhidu (vi dy, mdt, hai, ba, mdt hodc hai, hodc mot dén ba) tac nhan bd sung
dung dé diéu trj bénh dé dung trong phuong phap diéu tri hodc phong ngtra nhiém HIV & ngudi
d4 nhiém hodc ¢6 nguy co nhidm. Theo mdt phuong 4n, sang ché d& xuét hop chét da duge boc
16 trong ban mé ta nay két hop v6i mét hodc nhidu (vi du, mét, hai, ba, mdt hodc hai, hoic mot
dén ba) tac nhan bd sung ding dé diéu tri bénh dé dung trong phwong phap diéu tri nhiém HIV &
ngudi dd nhiém hodc c6 nguy co nhidm. Theo mot phuong 4n, sang ché d& xuét hop chét da duoc
boc 16 trong ban mo ta nay dé ding trong phuong phap diéu tri hodc phong ngtra nhiém HIV &
ngudi dd nhiém hodc ¢ nguy co nhidm, trong d6 hop chét nay dugc ding két hop v6i mot hodc
nhidu (vi du, mot, hai, ba, mot hodc hai, hosic mot dén ba) tic nhan bd sung ding dé diéu tri
bénh. Theo mdt phwong 4n, sing ché @& xuét hop chét da duge bdc 1§ trong ban mé ta nay dé
dung trong phuong phap diéu tri nhiém HIV & ngudi da nhiém hodc ¢6 nguy co nhidm, trong d6
hop chét nay duoc ding két hop v6i mdt hodc nhidu (vi du, mot, hai, ba, mot hodc hai, hodc mot
dén ba) tac nhan bd sung ding dé diéu tri bénh. Theo cac phuong 4n nhét dinh, séng ché d& xut
hop chét da duoc boc 10 trong ban md ta nay két hop v6i mot hodc nhidu tac nhan bd sung dung
dé diéu trj bénh ma la thich hop cho myc dich didu tri nhiém HIV, & ding trong phuong phép
diéu tri nhiém HIV. Theo cic phuong 4n nhét dinh, séng ché d& xuit hop chit da duoc boc 16
trong ban md ta nay dé ding trong phwong phép diéu tri nhidm HIV, trong d6 hop chét nay duge
dung két hop véi mdt hodic nhiéu tic nhan bd sung ding dé diéu tri bénh ma la thich hop cho
muc dich didu tri nhiém HIV.

Theo mdt phuong 4n, sang ché mé ta viée st dung hop chét da duoc boc 16 trong ban mo ta
nay, két hop v6i mdt hodic nhidu (vi dy, mét, hai, ba, m¢t hoic hai, hodc mot dén ba) tac nhan bd
sung diing dé diu tri bénh dé bao ché thudc nhim didu tri hodc phong ngtra nhiém HIV & ngudi
dd nhiém hogc ¢6 nguy co nhiém. Theo mot phuong éan, sang ché mo ta viéc st dung hop chét da
dugc boc 1§ trong ban mo ta nay két hop v6i mdt hodc nhidu (vi du, mdt, hai, ba, mot hodc hai,
hogc m¢t dén ba) tic nhan bd sung ding dé didu tri bénh dé bao ché thubc nhim didu tri nhidm
HIV & nguoi d4 nhiém hodc ¢é nguy co nhim. Theo mot phuong 4n, sang ché md ta viée su
dung hop chét da duoc boc 16 trong ban md ta ny dé bao ché thudc nhim didu tri hodc phong
ngira nhiém HIV & nguoi d4 nhiém hoic ¢6 nguy co nhidm, trong d6 hop chét nay dugc ding két
hop véi mot hodic nhidu (vi dy, mét, hai, ba, mot hogc hai, hodc mot dén ba) tac nhan bd sung

ding dé diéu tri bénh. Theo mot phuong 4n, sing ché mé ta viéc st dung hop chit da dugc boc
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16 trong ban md ta nay clia chiing, dé bao ché thudc nhim didu trj nhidm HIV & ngudi d3 nhidm
hodc ¢6 nguy co nhi€m, trong d6 hop chét nay duge dung két hop v6i mot hodc nhidu (vi du,
mot, hai, ba, mot hodc hai, hodic mot dén ba) tic nhan bd sung ding dé didu tri bénh. Theo cac
phuong an nhét dinh, sang ché mo ta viéc str dung hop chét da dugc boc 1§ trong ban mo ta nay
cta chung, két hop v6i mot hogc nhidu tac nhan b sung ding dé didu tri bénh ma 14 thich hop
cho viéc diéu tri nhiém HIV, trong viéc didu tri nhiém HIV. Theo cac phuong 4n nhat dinh, sang
ché mé ta viéc st dung hop chét da duoc boc 19 trong ban md ta nay dé didu trj nhidm HIV,
trong d6 hop chit nay duoc dung két hop véi mot hodc nhidu tac nhan bd sung ding dé diéu tri
bénh ma 12 thich hop cho viéc didu tri nhidm HIV.

Hop chit nhu duoc bde 16 trong ban md t& nay (vi dy, hop chét bét ky c6 cdng thuc (1)) c6
thé dugc két hop v6i mot hodc nhidu tic nhan bd sung ding d& didu tri bénh véi lidu lwong bt

ky luong ctia hop chét ¢6 cong thic 11 (vi dy, tir 50mg dén 1000mg hop chit).

Theo mdt phuong 4n, séng ché d& xuét cac dugc phim chira hop chit da duoc bac 16 trong
ban mo ta ndy két hop v6i mot hodc nhidu (vi du, mét, hai, ba, mdt hoic hai, hoic mot dén ba)

tac nhén bd sung ding dé didu tri bénh, va chit mang duoc dung, chit pha lodng hoc t4 duoc.

Theo mot phwong 4n, sang ché d& xuét viéc két hop céc duge chét bao gdm hop chét da
duge bc 16 trong ban mo ta nay két hop véi mot hodc nhidu (vi du, mét, hai, ba, mdt hoic hai,

hodc mot dén ba) tac nh4n bd sung ding dé didu tri bénh.

Theo mot phuong 4n, sang ché d& xuét kit chia hop chit da duoc boc 16 trong ban mo ta
nay két hop v6i mdt hodic nhidu (vi du, mot, hai, ba, mot hodc hai, hodc mot dén ba) tac nhan bd

sung diing d& diéu tri bénh.

Theo cac phuong 4n néu trén, tac nhan bd sung dung d& didu tri bénh c6 thé 13 tic nhin
khang HIV. Vi du, theo mdt sb phuong 4n, tac nhan bd sung dung a8 diéu trj bénh duoc chon tir
nhém bao gdm cac chét ttc ché HIV proteaza, cic chét tic ché transcriptaza nghich khong 1a
nucleosit ctia HIV, cdc chit trc ché transcriptaza nghich 1a nucleosit hodc nucleotit ctia HIV, cac
chét e ché HIV integraza, cic chét (rc ché integraza vi tri (hodc di lap thé) khong cé tinh xtc tac
ctia HIV, céc chét tre ché di vao (vi du, céc chét trc chd CCRS, cac chét tic ché gpd1 (e 1a cac
chét ttc ché dung hop) va cac chit tc ché gin CD4), chit e ché CXCRA4, cac chit tc ché gp120,
cac chét tic ché oxidaza G6PD va NADH, cac hop chit ma huéng dich dén HIV capsid (“cac
chét trc ché capsid”; vi du, céc chét tc ché polyme hoa capsid hogc céc hop chit phd v& capsid

nhur d4 boc 16 trong cong bd don qudc té s WO02013/006738 (ctia Gilead Sciences), cong bé don
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s6 US 2013/0165489 (cua University of Pennsylvania), va cong bd don quic té sb
WO02013/006792 (ctia Pharma Resources), cic chit ting cudng duoc dong hoc, va cac thube
khéc d diéu tri bénh HIV, va hdn hop ctia chung.

- Theo cac phuong 4n khéc, tic nhan bd sung ding dé didu tri bénh c6 thé 1a tac nhan khang
HIV. Vi dy, theo mot sb phuong 4n, tic nhan b sung ding dé diéu tri bénh duoc chon tir nhom
bao gdm céc chét irc ché HIV proteaza, cic chit uc ché transcriptaza nghich khong 1a nucleosit
hoiic nucleotit ciia HIV, cac chit tc ché traﬁscriptaza nghich 1a nucleosit hodc nucleotit ctia HIV,
cée chit ire ché HIV integraza, céc chit wc ché integraza vi trf (hogc dj 14p thé) khong mang tinh
xtc tac cia HIV, céc chit tc ché HIV di vao (vi dy, cac chét wc ché CCRS, céc chét trc ché gp4l
(tirc 1a cac chét te ché dung hop) va céc chét trc ché gin CD4), chét wrc ché CXCR4, céc chit e
ché gp120, c4c chit trc ché oxidaza G6PD va NADH, vacxin HIV, céc chét tre ché qué trinh
thanh thuc ctia HIV, c4c tic nhin dédo nguoc qua trinh phét trién tiém tang (vi du, céc chét trc ché
histon deaxetylaza, cic chit trc ché proteasom, chit hoat hoa protein kinaza C (PKC), va chét tc
ché BRD4), céc hop chit ma huéng dich dén capsid HIV (“céc chit tic ché capsid”; vi du, céc
chit e ché polyme héa capsid hodc cic hop chit pha v& capsid, cac chit tc ché HIV
nucleocapsid p7 (NCp7), cic chit wc ché protein HIV p24 capsid), cc chit ting cudng duoc
dong hoc, cac phép diéu tri trén co s& mién dich (vi du, tc nhan diéu bién Pd-1, tdc nhan didu
bién Pd-L1, chét diéu bién thu thé kidu toll, c4c chat chi vAn IL-15,...), cac khang thé HIV, céc
khang thé dic hiéu kép va cac protein “kiéu khang thé” @ didu tri bénh (vi du, DARTs®,
Duobodies®, Bites®, XmAbs®, TandAbs ®, cic chit din xudt Fab) k& ca cac chit huéng dich
HIV gp120 hoic gp41, cac thubc két hop ddi véi HIV, cac chét te ché protein nén HIV p17, cac
chit dbi khang IL-13, chit diéu bién peptidyl-prolyl cis-trans isomeraza A, céc chét tc ché
protein-disulfua isomeraza, cic chét dbi khang thu thé C5a bd trg, chdt tc ché ADN
metyltransferaza, chit didu bién gen HIV vif, cac chét dbi khang dime héa Vif, cic chit uc ché
yéu t6 lay nhidm cia virut HIV-1, cac chat tc ché protein TAT, céc chit didu bién HIV-1 Nef,
céc chét diéu bién Hek tyrosin kinaza, cc chét tc ché dong kinaza-3 hdn hop (MLK-3), c4c chét
tic ché cit ghép HIV-1, cdc chét trc ché protein Rev, céc chit dbi khang integrin, cac chit trc ché
nucleoprotein, cic chit diéu bién yéu t§ cét ghép, céc chdt diéu bién protein 1 chitra mién
COMM, céc chét rc ché HIV ribonucleaza H, c4c chit didu bién retroxyclin, céc chét (rc ché
CDK-9, cic chit tc ché phi integrin 1 chop ICAM-3 sgi nhanh, céc chét @c ché protein HIV
GAG, cic chét uc ché protein HIV POL, c4c chét diéu bién yéu t6 bd trg H, céc chit tc ché
ubiquitin ligaza, chit ttc ché deoxyxytidin kinaza, cac chét kich thich tién protein convertaza

PC9 1a chét &c ché kinaza phu thuoc xyclin, cdc chit tc ché ARN helicaza DDX3X phu thubc
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ATP, céc chit tic ché phtrc mdi transcriptaza nghich, liéu phap diéu tri gen HIV, cac chét tc ché
PI3K, c4c hop chét nhu da boe 1§ trong cong bb don qubc t& sé W02013/006738 (cia Gilead
Sciences), cong bd don s6 US2013/0165489 (ctia University of Pennsylvania), cong b don quéc
té s6 W02013/091096A1 (ctia Boehringer Ingelheim), cdng bb don qudc té s§ W02009/062285
(cua Boehringer Ingelheim), cic céng bd don sé US20140221380 (ctia Japan Tobacco),
US20140221378 (cta Japan Tobacco), céc cong bd don qubc t& s§ W02010/130034 (cta
Boehringer Ingelheim), W02013/159064 (cta Gilead Sciences), W02012/145728 (ctia Gilead
Sciences), W02012/003497 (ciia Gilead Sciences), W02014/100323 (ctia Gilead Sciences),
WO02012/145728 (cta Gilead Sciences), WO02013/159064 (ctia Gilead Sciences) va
W02012/003498 (cua Gilead Sciences) va W02013/006792 (ctia Pharma Resources), va cac
thubc khéc dé diéu tri bénh HIV, va hdn hop cua ching.

Theo cac phuong 4n nhét dinh, liéu phép didu tri bd sung dugc chon tir nhém bao gdm cac
chét tic ché HIV proteaza, cac chit trc ché transcriptaza nghich khong 13 nucleosit ho#c nucleotit
ctia HIV, céc chit tc ché transcriptaza nghich 13 nucleosit ho#ic nucleotit ctia HIV, céc chit tc
ché HIV integraza, cic chét tc ché integraza vi tri (hogc di 1ap thé) khong mang tinh xdc tac cla

HIV, c4c chit ting cudng dugc dong hoc, va hdn hop ciia ching.

Theo c4c phuong 4n nhét dinh, hop chét c6 cong thire (II) duoc bao ché & dang vién nén,
ma c6 thé tily y chita mot hodc nhidu hop chét khac hitu ich dé didu tri bénh HIV. Theo cac
phuong 4n nhét dinh, vién nén c6 thé chita hoat chét khac @& didu tri bénh HIV, nhu cac chét tc
ché HIV proteaza, cic chét tc ché transcriptaza nghich khong 1a nucleosit ho#ic nucleotit ctia
HIV, cac chét tc ché transcriptaza nghich 1a nucleosit ho#ic nucleotit cia HIV, c4c chat (¢ ché
HIV integraza, cic chét tic ché integraza vi tri (hodc di 1ap thé) khéng mang tinh xtc tac cua
HIV, céc chit ting cudng duge dong hoc, va hdn hop cta ching. Theo céc phuong 4n nhit dinh,
vién nén c6 thé chira mot hodc nhidu hoat chét d& didu tri bénh HIV, nhu céc chét e ché
transcriptaza nghich 13 nucleosit hodc nucleotit cua HIV. Theo c4c phuong 4n nhét dinh, c4c vién

nén nay 1a thich hop d& ding liéu mi ngay mot lan.

Theo phuong 4n khac nita, tic nhan bd sung ding dé diéu tri bénh duoc chon trong s6 mot

hodc nhiéu lya chon dudi day:

(1) céc chat wc che HIV proteaza dugc chon tir nhém bao gém amprenavir,
atazanavir, fosamprenavir, indinavir, lopinavir, ritonavir, nelfinavir, saquinavir,

tipranavir, brecanavir, darunavir, TMC-126, TMC-114, mozenavir (DMP-450), JE-2147
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(AG1776), L-756423, RO0334649, KNI-272, DPC-681, DPC-684, GW640385X, DG17,
PPL-100, DG35, va AG 1859;

(2) cac chét trc ché transcriptaza nghich khong 1a nucleosit hodc nucleotit ctia HIV
duoc chon tir nhdm bao gém capravirin, emivirin, delaviridin, efavirenz, nevirapin, (+)
calanolit A, etravirin, GW5634, DPC-083, DPC-961, DPC-963, MIV-150, TMC-120,
rilpivirin, BILR 355 BS, VRX 840773, lersivirin (UK-453061), RDEA806, KM023 va

- MK-1439;

(3) cac chét tc ché transcriptaza nghich 1a nucleosit hoic nucleotit cia HIV dugc
chon tr nhém bao gdm zidovudin, emtrixitabin, didanosin, stavudin, zalxitabin,
lamivudin, abacavir, abacavir sulfat, amdoxovir, elvuxitabin, alovudin, MIV-210, +-FTC,
D-d4FC, emtrixitabin, phosphazit, fozivudin tidoxil, apricitibin (AVX754), KP-1461,
GS-9131 (do Gilead Sciences cung cip), fosalvudin tidoxil (trude day 1a HDP 99.0003),
tenofovir, tenofovir disoproxil fumarat, tenofovir alafenamit, tenofovir alafenamit
hemifumarat, tenofovir alafenamit fumarat (do Gilead Sciences cung cp), GS-7340 (do
Gilead Sciences cung cép), GS-9148 (do Gilead Sciences cung cip), adefovir, adefovir
dipivoxil, CMX-001 (do Chimerix cung cdp) va CMX-157 (do Chimerix cung cép);

(4) cac chét tc ché HIV integraza dugc chon tir nhém bao gdm curcumin, cac chit
din xuét cta curcumin, axit chicoric, cic chit din xuit cua axit chicoric, axit 3,5-
dicaffeoylquinic, cic chit dn xuét cia axit 3,5-dicaffeoylquinic, axit aurintricarboxylic,
céc chit din xuét cua axit aurintricarboxylic, este phenetyl ciia axit cafeic, cic chét din
xult clia este phenetyl cia axit cafeic, tyrphostin, cic chit ddn xuét cua tyrphostin,
quercetin, cic chit din xuét cta quercetin, S-1360, AR-177, 1L-870812, va L-870810,
raltegravir, BMS-538158, GSK364735C, BMS-707035, MK-2048, BA 011, elvitegravir,

dolutegravir, dolutegravir natri, va GSK-744;

(6) céc chit &rc ché integraza vi tri khong xtc tac, hodc di lap thé, ctia HIV (N CINI)

bao gc‘“)m, nhung khong chi gi6i han ¢, BI-224436, CX0516, CX05045, CX14442, cac
hop chét d3 boc 10 trong cac cong bd don qubc t& s6 W02009/062285 (cua Boehringer

Ingelheim), W02010/130034 (cua Boehringer Ingelheim), W02013/159064 (cta Gilead

Sciences), W02012/145728 (cta Gilead Sciences), W02012/003497 (cua Gilead

Sciences), W02012/003498 (ctia Gilead Sciences), tit ca céc tai liéu nay duoc dua hoan

toan vao day bang cach vién dan;
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(7) cac chit e ché gp41 dugc chon tir nhom bao gém enfuvirtit, sifuvirtit,
albuvirtit, FBO06M, va TRI-1144;

(8) chit wc ché CXCR4 AMD-070;

(9) chét tc ché di vao SPO1A;

(10) chat e ché gp120 BMS-488043;

(11) chét tic ché G6PD va NADH-oxidaza immunitin;

(12) céc chat rc ché CCR5 duogc chon tir nhém bao gdm aplaviroc, vicriviroc,
maraviroc, cenicriviroc, PRO-140, INCB15050, PF-232798 (do Pfizer cung cép), va
CCR5mADb004;

(13) cac chét tc ché gin CD4 duge chon tir nhém bao gdm ibalizumab (TMB-355)
vi BMS-068 (BMS-663068);

(14) céc chét ting cuong duge dong hoc dugc chon tir nhém bao gdm cobicistat va
SPI-452; va

(15) céc thude khac dé didu tri bénh HIV dugc chon tir nhém bao gdm BAS-100,
SPI-452, REP 9, SP-01A, TNX-355, DES6, ODN-93, ODN-112, VGV-1, PA-457
(bevirimat), HRG214, VGX-410, KD-247, AMZ 0026, CYT 99007A-221 HIV, DEBIO-
025, BAY 50-4798, MDXO010 (ipilimumab), PBS 119, ALG 889, va PA-1050040 (PA-
040),

va hdn hop cia ching.

Theo cac phuong 4n nhit dinh, téc nhan bd sung dung dé didu tri bénh duoc chon tir mot

hoéc nhiéu Iva chon:

(1) cac thubc két hop dugc chon tr nhém bao gdm ATRIPLA® (efavirenz +
tenofovir disoproxil fumarat + emtrixitabin)), COMPLERA® hoic EVIPLERA®
(rilpivirin + tenofovir disoproxil fumarat + emtrixitabin), STRIBILD® (elvitegravir +
cobicistat + tenofovir disoproxil fumarat + emtrixitabin), dolutegravir + abacavir sulfat +
lamivudin, TRIUMEQ® (dolutegravir + abacavir + lamivudin), lamivudin + nevirapin +

zidovudin, dolutegravir + rilpivirin, dolutegravir + rilpivirin hydroclorua, atazanavir
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sulfat + cobicistat, atazanavir + cobicistat, darunavir + cobicistat, efavirenz + lamivudin
+ tenofovir disoproxil fumarat, tenofovir alafenamit hemifumarat + emtrixitabin +
cobicistat + elvitegravir, tenofovir alafenamit hemifumarat + emtrixitabin, tenofovir
alafenamit + emtrixitabin, tenofovir alafenamit hemifumarat + emtrixitabin + rilpivirin,
tenofovir alafenamit + emtrixitabin + rilpivirin , Vacc-4x + romidepsin, darunavir +
tenofovir alafenamit hemifumarat+ emtrixitabin + cobicistat, APH-0812, raltegravir +
lamivudin, KALETRA® (ALUVIA®, lopinavir + ritonavir), atazanavir sulfat + ritonavir,
COMBIVIR® (zidovudin +lamivudin, AZT+3TC), EPZICOM® (Kivexa®, abacavir
~sulfat + lamivudin, ABC+3TC), TRIZIVIR® (abacavir sulfat + zidovudin + lamivudin,
ABC + AZT + 3TC), TRUVADA® (tenofovir disoproxil fumarat + emtrixitabin,
TDF+FTC), doravirin + lamivudin + tenofovir disoproxil fumarat, doravirin + lamivudin
+ tenofovir disoproxil, tenofovir + lamivudin va lamivudin + tenofovir disoproxil

fumarat;

(2) cac chat uc che HIV proteaza dugc chon tir nhém bao gdm amprenavir,
atazanavir, fosamprenavir, fosamprenavir canxi, indinavir, indinavir sulfat, lopinavir,
ritonavir, nelfinavir, nelfinavir mesylat, saquinavir, saquinavir mesylat, tipranavir,

brecanavir, darunavir, DG-17, TMB-657 (PPL-100) va TMC-310911;

(3) cac chét uc ché transcriptaza nghich khong 1a nucleosit hodc nucleotit cia HIV
dugc chon tr nhém bao gdm delavirdin, delavirdin mesylat, nevirapin, etravirin,

dapivirin, doravirin, rilpivirin, efavirenz, KM-023, VM-1500, lentinan va AIC-292;

(4) céc chit trc ché transcriptaza nghich la nucleosit hodc nucleotit ctia HIV dugc
chon tir nhém bao gébm VIDEX® va VIDEX® EC (didanosin, ddl), zidovudin,
emtrixitabin, didanosin, stavudin, zalxitabin, lamivudin, censavudin, abacavir, abacavir
sulfat, amdoxovir, elvuxitabin, alovudin, phosphazid, fozivudin tidoxil, aprixitabin,
amdoxovir , KP-1461, fosalvudin tidoxil, tenofovir, tenofovir disoproxil, tenofovir
disoproxil fumarat, tenofovir disoproxil hemifumarat, tenofovir alafenamit, tenofovir
alafenamit hemifumarat, tenofovir alafenamit fumarat, adefovir, adefovir dipivoxil, va

festinavir;

(5) céc chat trc ché HIV integraza dugc chon tir nhém bao gom curcumin, cac chat
din xuit clia curcumin, axit chicoric, cic chit ddn xuét cua axit chicoric, axit 3,5-di-

caffeoylquinic, cac chit din xuét cua axit 3,5-dicaffeoylquinic, axit aurintricarboxylic,
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céc chat din xuit clia axit aurintricarboxylic, este phenetyl cla axit cafeic, cac chat din
xudt cta este phenetyl cla axit cafeic, tyrphostin, cdc chat din xuét clia tyrphostin,
quercetin, cic chat dan xudt cta quercetin, raltegravir, elvitegravir, dolutegravir va

cabotegravir;

(6) céc chit tc ché integraza vi tri khong xtic tac, hodc di lap thé, ciia HIV (NCINI)
dugc chon tir nhom bao g(‘“)m CX-05168, CX-05045 va CX-14442;

(7) céc chét e ché gp41 HIV duoc chon tir nhém bao gdm enfuvirtit, sifuvirtit va

albuvirtit;
(8) céc chét tic ché HIV di vao duge chon tir nhém bao gdm cenicriviroc;

(9) céc chit tic ché gp120 HIV duge chon tir nhém bao gdm Radha-108 (Receptol)
va BMS-663068;

(10) cac chét trc ch® CCR5 duogc chon tir nhém bao gdm aplaviroc, vicriviroc,
maraviroc, cenicriviroc, PRO-140, Adaptavir (RAP-101), nifeviroc (TD-0232), TD-0680,
va vMIP (Haimipu);

(11) céc chit e ché gén CD4 dugc chon tir nthém bao gdm ibalizumab;

(12) chét trc ché CXCR4 dugc chon tr nhém bao gdm plerixafor, ALT-1188, vMIP

va Haimipu;

(13) cac chét ting cudng duoc dong hoc duogc chon tir nhém bao gdm cobicistat va

ritonavir;

(14) cac phép didu tri trén co s& mién dich dugc chon tir nhém bao gém dermaVir,
| interleukin-7, plaquenil (hydroxycloquin), proleukin (aldesleukin, IL-2), interferon alfa,
interferon alfa-2b, interferon alfa-n3, duoc gin gbc glycol bang c4ch hoa hoc interferon
alfa, interferon gama, hydroxyuré, mycophenolat mofetil (MPA) va chit din xuét este
cia né la mycophenolat mofetii (MMF), WF-10, ribavirin, IL-2, IL-12, polyme
polyetylenimin (PEI), Gepon, VGV-1, MOR-22, BMS-936559, tac nhan didu bién thu
thé kiéu toll (trl, tlr2, tlr3, tird, tIr5, tlr6, thr7, tIr8, tIr9, tlr10, tlrll, tir12 va tlr13),
rintatolimod va IR-103;

(15) vacxin HIV dugc chon tir nhém bao gdm vacxin peptit, vacxin protein c4u tric
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siéu phan tir t4i t& hop, vacxin vat truyén séng, vacxin ADN, vacxin phén tr kiéu virut
(pseudovirion vacxin), vacxin peptit thu dwoc tr CD4, tb hop vacxin, rgpl20
(AIDSVAX), ALVAC HIV (vCP1521)/AIDSVAX B/E (gpl20) (RV144), vacxin
monome gp120 HIV-1 kiéu phu C (do Novartis cung cép), Remune, ITV-1, Contre Vir,
Ad5-ENVA-48, DCVax-001 (CDX-2401), PEP-6409,Vacc-4x, Vacc-C5, VAC-3 S,
adenovirut-5 tai t& hop ADN da nhanh (rAdS), Pennvax-G, VRC-HIV MAB060-00-AB,
AVX-101, vacxin Tat Oyi, AVX-201, HIV-LAMP-vax, Ad35, Ad35-GRIN,
NAcGM3/VSSP ISA-51, cac vacxin ¢ bd tro poly-ICLC, TatImmune, GTU-multiHIV
(FIT-06), AGS-004, gp140[delta]V2. TV1+ MF-59, vacxin rVSVIN HIV-1 gag, vacxin
SeV-Gag, AT-20, DNK-4, Ad35-GRIN/ENV, TBC-M4, HIVAX, HIVAX-2, NYVAC-
'HIV-PT1, NYVAC-HIV-PT4, DNA-HIV-PT123, rAAV1-PGODP, GOVX-B11, GOVX-
B21, ThV-01, TUTI-16, VGX-3300, TVI-HIV-1, Ad-4 (Ad4-env nhénh C + Ad4-mGayg),
EN41-UGR7C, EN41-FPA2, PreVaxTat, TL-01, SAV-001, AE-H, MYM-VI01,
CombiHIVvac, ADVAX, MYM-V201, MVA-CMDR, ETV-01, CDX-1401,
1cAd26.MOS1.HIV-Env va DNA-Ad5 gag/pol/nef/nev (HVTN505);

(16) cac khang thé HIV, cdc khéng thé ddc hidu kép va céc protein “kiéu khang thé”
dé diéu trj bénh (nhu DARTs®, Duobodies®, Bites®, XmAbs®, TandAbs ®, cdc chét
dén xuft cta Fab) bao gdm BMS-936559, TMB-360 va cdc chit huéng dich dén HIV
gp120 hodc gp41 dwgc chon tir nhém bao gdbm bavituximab, UB-421, C2F5, C2G12,
C4E10, C2F5+C2G12+C4E10, 3-BNC-117, PGT145, PGTI121, MDXO010 (ipilimumab),

'VRCO1, A32, 7B2, 10E8, VRC-07-523 va VRCO7;

(17) céc tic nhan ddo nguge qua trinh phét trién tiém tang dugc chon tir nhém bao
gdm céc chét wrc ché histon deaxetylaza nhu Romidepsin, vorinostat, panobinostat; cac
chit uc ché proteasom nhu Velcade; chit hoat héa protein kinaza C (PKC) nhu
Indolactam, Prostratin, Ingenol B va DAG-lacton, Ionomyxin, GSK-343, PMA, SAHA,
chét trc ché BRD4, IL-15, JQ1, disulfram, va amphoterixin B;

(18) cac chit tic ché HIV nucleocapsid p7 (NCp7) duge chon tir nhém bao gdm

azodicacbonamit;

(19) céc chét tc ché qua trinh thanh thuc cia HIV duge chon tir nhém bao gém
BMS-955176 va GSK-2838232;

(20) céc chét e ché PI3K dugc chon tir nhém bao gdm idelalisib, AZD-8186,
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buparlisib, CLR-457, pictilisib, neratinib, rigosertib, rigosertib natri, EN-3342, TGR-
1202, alpelisib, duvelisib, UCB-5857, taselisib, XL-765, gedatolisib, VS-5584,
copanlisib, CAI orotat, perifosin, RG-7666, GSK-2636771, DS-7423, panulisib, GSK-
2269557, GSK-2126458, CUDC-907, PQR-309, INCB-040093, pilaralisib, BAY-
1082439, puquitinib mesylat, SAR-245409, AMG-319, RP-6530, ZSTK-474, MLN-
1117, SF-1126, RV-1729, sonolisib, LY-3023414, SAR-260301 va CLR-1401;

(21) céc hop chét da boc 16 trong cac cong bd don quic té s6 W02004/096286 (cta
Gilead Sciences), W02006/110157 (cua Gilead Sciences), W02006/015261 (cta Gilead
Sciences), WO02013/006738 (cta Gilead Sciences), cic cong bb don sb US2013/0165489
(cia  University of Pennsylvania), US20140221380 (ctia Japan Tobacco),
US20140221378 (ctia Japan Tobacco), cdc cong bd don qudc té s6 W02013/006792 (ctia
Pharma Resources), W02009/062285 (ctia Boehringer Ingelheim), W02010/130034 (cta
Boehringer  Ingelheim), =~ WO02013/091096A1 (cua  Boehringer  Ingelheim),
WO02013/159064 (cua Gilead Sciences), W02012/145728 (ctia Gilead Sciences),
W02012/003497 (cta Gilead Sciences), W02014/100323 (cua Gilead Sciences),

- WO02012/145728 (cua Gilead Sciences), W02013/159064 (cua Gilead Sciences) va
W02012/003498 (cta Gilead Sciences); va

(22) cac thudc khac dé didu tri bénh HIV dugc chon tir nhém bao gdm BanLec,
MK-8507, AG-1105, TR-452, MK-8591, REP 9, CYT-107, alisporivir, NOV-205, IND-
02, metenkefalin, PGN-007, Acemannan, Gamimune, Prolastin, axit 1,5-dicaffeoylquinic,
BIT-225, RPI-MN, VSSP, Hlviral, IMO-3100, SB-728-T, RPI-MN, VIR-576, HGTV-43,
MK-1376, rHIV7-shl-TAR-CCR5RZ, lidu phap diéu tri gen MazF, BlockAide, ABX-
464, SCY-635, naltrexon, liéu phap diéu tri gen AAV-eCD4-Ig va PA-1050040 (PA-
040);

va hdn hop cta chung.

Theo céc phuong 4n nhit dinh, hop chit dugc boc 10 trong ban md ta nay duoc két hop voi

hai, ba, bdn hogc nhiéu téc nhan b sung ding d& diéu trj bénh. Theo cic phuong én nhét dinh,

hop chit duge bde 19 trong ban mé ta nay dugce két hop v6i hai tac nhan bd sung ding dé didu tri

bénh. Theo céc phuong 4n khéc, hop chét duoc boc 16 trong ban mo ta nay duoc két hop voi ba

tac nhan bd sung ding d& didu tri bénh. Theo phuong 4n khéc nita, hop chit dwoc boc 16 trong

ban mb ta nay dwoc két hop voi bdn tac nhan bd sung dung dé didu tri bénh. Hai, ba, bdn hoic
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nhidu tic nhan bd sung dung dé diu tri bénh ndy c6 thé 13 cac tac nhan khac nhau dung dé diéu
tri bénh dugc chon tir cing mdt nhém téc nhan ding dé diéu tri bénh, hoic ching c6 thé duogc
chon tir cdc nhém téc nhan khac nhau ding dé diéu tri bénh. Theo khia canh cu thé, hop chét
duge boc 19 trong ban mo ta nay dugc két hop véi chét te ché transcriptaza nghich 1a nucleosit
hodc nucleotit ctia HIV va chét e ché transcriptaza nghich khong 1a nucleosit cia HIV. Theo
phuong 4n cu thé khac, hop chit duge boc 10 trong ban mo ta nay duoc két hop v6i chét we ché
transcriptaza nghich 1a nucleosit hodc nucleotit ciia HIV, va hop chét trc ché HIV proteaza. Theo
phuong 4n khac nita, hop chit duoc boc 16 trong ban md ta ndy duoc két hop voi chat tc ché
transcriptaza nghich 12 nucleosit hodc nucleotit ctia HIV, chit (¢ ché transcriptaza nghich khong
12 nucleosit ctia HIV, va hop chét tic ché HIV proteaza. Theo phuong 4n khac, hop chit duge boc
16 trong ban mo ta niay dugc két hop véi chét wc ché transcriptaza nghich 1a nucleosit hodc
nucleotit ctia HIV, chét trc ché transcriptaza nghich khong 1a nucleosit cia HIV, va chét ting
cudng duge dong hoc. Theo phuong 4n khéc, hop chat duoc boc 16 trong ban mé ta nay duoc két

hop véi hai chét e ché transcriptaza nghich 1a nucleosit hodc nucleotit ctia HIV.

Theo c4c phuong 4n nhét dinh, hop chit dugc boc 16 trong ban mb ta ndy, dugc két hop véi
| mdt, hai, ba, bdn hodc nhiéu tac nhan bd sung dung dé didu tri bénh. Theo cac phwong 4n nhét
dinh, hop chét duoc boc 16 trong ban mo ta nay duoc két hop v6i mdt tac nhan bd sung ding dé
didu tri bénh. Theo céc phuong 4n nhit dinh, hop chit duge boc 16 trong ban mo ta nay duoc két
hop v6i hai tac nhan bd sung ding dé diéu trj bénh. Theo cac phuong 4n khéc, hop chit duoc boe
16 trong ban m6 ta nay duoc két hop véi ba tac nhan bd sung dung dé didu tri bénh. Theo phuong
an khac nita, hop chét dugc boc 19 trong ban md ta nay duoc két hop véi bdn tac nhan bd sung
ding dé didu tri bénh. Mot, hai, ba, bén hoic nhiéu tic nhan bd sung ding d didu tri bénh nay
c¢6 thé 1a céc tac nhan khac nhau ding d& diéu tri bénh duge chon tur cung mot nhom tac nhan
dung dé diéu trj bénh, va/hode ching c6 thé duge chon tir céc nhém tac nhan khéc nhau ding dé
diéu tri bénh. Theo khia canh cu thé, hop chét duoc boc 16 trong ban mé ta nay duoc két hop véi
chét trc ché transcriptaza nghich 14 nucleosit hogic nucleotit ctia HIV va chit tic ché transcriptaza
nghich khong 1a nucleosit ctia HIV. Theo phuong 4n cu thé khac, hop chét duge boc 10 trong ban
md ta nay duogc két hop véi chit tc ché transcriptaza nghich 1a nucleosit ho#c nucleotit ctia HIV,
va hop chit trc ché HIV proteaza. Theo phuong 4n khéc nita, hop chét dwoc boc 1 trong ban mé
ta nay dugc Kkét hop véi chét trc ché transcriptaza nghich 1a nucleosit hodc nucleotit cia HIV,
chit e ché transcriptaza nghich khong 12 nucleosit ctia HIV, va hop chét e chd HIV proteaza.
Theo phuong an khac, hop chét duoc bdc 1o trong ban mé ta nay duoc két hop v6i chét e ché

transcriptaza nghich 1a nucleosit hogc nucleotit ctia HIV, chét tc ché transcriptaza nghich khong
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12 nucleosit ctia HIV, va chét ting cudng dugc dong hoc. Theo cic phuwong 4n nhét dinh, hop
chét duoc boc 10 trong ban md ta nay dugc két hop véi it nhit mdt chét trc ché transcriptaza
nghich 14 nucleosit ctia HIV, chit tc ché integraza, va chét ting cuong dugc ddng hoc. Theo
phuong 4n khac, hop chét duge bdc 16 trong ban mé ta nay dugc két hop vé6i hai chit tc ché

transcriptaza nghich 1a nucleosit ho#ic nucleotit ctia HIV.

- Theo cac phuong an nhét dinh, hop chit duge boc 1§ trong ban md ta nay duoc két hop véi
it nhit mot chét e ché transcriptaza nghich 13 nucleosit caa HIV, chét trc ché integraza, va chat

tdng cuong dugce dong hoc.

Theo mét phuong 4n cu thé, hop chdt duge boc 16 trong ban md ta nay dwoc két hop véi
abacavir, abacavir sulfat, tenofovir, tenofovir disoproxil fumarat, tenofovir alafenamit, hodc

tenofovir alafenamit hemifumarat.

Theo modt phuong 4n cu thé, hop chét dugc bdc 16 trong ban md ta ndy duoc két hop véi
tenofovir, tenofovir disoproxil fumarat, tenofovir alafenamit, hofic tenofovir alafenamit

hemifumarat.

Theo mot phuong 4n cu thé, hop chit duogc boe 16 trong ban mb ta nay dugc két hop véi téc
nhén bd sung thir nhét dung dé didu tri bénh duge chon tir nhém bao gdm: abacavir, abacavir
sulfat, tenofovir, tenofovir disoproxil fumarat, tenofovir alafenamit, va tenofovir alafenamit
hemifumarat va tdc nhin bd sung thtt hai dung dé diéu tri bénh duge chon tir nhém bao gdm

emtricitibin va lamivudin.

Theo mot phuong 4n cu thé, hop chit duoc boc 16 trong ban mo ta nay duoc két hop vdi tac
nhéan bd sung thtr nhit ding @ diéu tri bénh duogc chon tir nhom bao gém: tenofovir, tenofovir
disoproxil fumarat, tenofovir alafenamit, va tenofovir alafenamit hemifumarat va tic nhan b
sung thir hai dung d& didu tri bénh, trong d6 tic nhan bd sung thir hai dung dé diéu tri bénh nay la

emtricitibin.

Theo mot phuong 4n cu thé, hop chét da duge boc 16 trong ban m6 ta nay dwoc két hop voi
mot, hai, ba, bén hodc nhidu tic nhan bd sung ding dé didu tri bénh duoc chon tir Triumeq®
(dolutegravir + abacavir + lamivudin), dolutegravir + abacavir sulfat + lamivudin, raltegravir,
raltegravir + lamivudin, Truvada® (tenofovir disoproxil fumarat + emtrixitabin, TDF + FTC),
maraviroc, enfuvirtit , Epzicom® (Livexa®, abacavir sulfat + lamivudin, ABC + 3TC), Trizivir®

(abacavir sulfat + zidovudin + lamivudin, ABC + AZT + 3TC), adefovir, adefovir dipivoxil,
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Stribild® (elvitegravir + cobicistat + tenofovir disoproxil fumarat + emtrixitabin), rilpivirin,
rilpivirin hydroclorua, Complera® (Eviplera®, rilpivirin + tenofovir disoproxil fumarat +
emtrixitabin), Cobicistat, atazanavir sulfat + cobicistat, atazanavir + cobicistat, darunavir +
cobiciétat, Atripla® (efavirenz + tenofovir disoproxil fumarat -+emtrixitabin), atazanavir,
atazanavir_sulfat, dolutegravir, elvitegravir, Aluvia® (Kaletra®, lopinavir + ritonavir), ritonavir,
emtrixitabin, atazanavir_sulfat + ritonavir, darunavir, lamivudin, Prolastin, fosamprenavir,
fosamprenavir canxi, efavirenz, Combivir® (zidovudin + lamivudin, AZT + 3TC), etravirin,
nelfinavir, nelfinavir mesylat, interferon, didanosin, stavudin, indinavir, indinavir sulfat,
tenofovir + lamivudin, zidovudin, nevirapin, saquinavir, saquinavir mesylat, aldesleukin,
zalxitabin, tipranavir, amprenavir, delavirdin, delavirdin mesylat, Radha-108 (Receptol), Hlviral,
lamivudin + tenofovir disoproxil fumarat, efavirenz + lamivudin + tenofovir disoproxil fumarat ,
phosphazid, lamivudin + nevirapin + zidovudin, abacavir, abacavir sulfat, tenofovir, tenofovir
disoproxil, tenofovir disoproxil fumarat, darunavir + cobicistat, atazanavir sulfat + cobicistat,

atazanavir + cobicistat, tenofovir alafenamit va tenofovir alafenamit hemifumarat.

Theo mot phuong an cu thé, hop chét d3 duoc bdc 1§ trong ban mé ta nay duoc két hop véi
abacavir, abacavir sulfat, tenofovir, tenofovir disoproxil, tenofovir disoproxil fumarat, tenofovir

disoproxil hemifumarat, tenofovir alafenamit ho#c tenofovir alafenamit hemifumarat.

Theo mot phuong 4n cu thé, hop chét da duoc bdc 1 trong ban md ta nay duoc két hop véi
tenofovir, tenofovir disoproxil, tenofovir disoproxil fumarat, tenofovir alafenamit, hodc tenofovir

alafenamit hemifumarat.

Theo mét phuong 4n cu thé, hop chit da duoc boc 1 trong ban mo ta nay duogc két hop véi
tac hhén bd sung thtr nhit dung dé didu tri bénh duge chon tir nhém bao gdm: abacavir sulfat,
tenofovir, tenofovir disoproxil, tenofovir disoproxil fumarat, tenofovir alafenamit, va tenofovir
alafenamit hemifumarat va tic nhan bd sung thit hai dung dé diéu tri bénh duoc chon tir nhom

bao gdm emtrixitabin va lamivudin.

Theo mot phuwong 4n cu thé, hop chét da duoc boc 19 trong ban md ta nay dwoc két hop véi
tac nhan bd sung thir nhét ding dé diéu tri bénh duoc chon tir nhém bao gdm: tenofovir,
tenofovir disoproxil, tenofovir disoproxil fumarat, tenofovir alafenamit, va tenofovir alafenamit
hemifumarat va tac nhan bd sung thi hai dung dé diéu tri bénh, trong d6 tdc nhan bd sung thir hai

dung dé diéu tri bénh nay 1a emtrixitabin.

Theo cac phuong an nhét dinh, hop chét da duoc boc 16 trong ban md ta nay duoc két hop
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v6i Smg dén 30mg tenofovir alafenamit fumarat, tenofovir alafenamit hemifumarat, hodc
tenofovir alafenamit va 200mg emtrixitabin. Theo céc phuong 4n nhit dinh, hop chit da duoc
boc 1 trong ban md ta nay duoe két hop véi Smg dén 10mg; Smg dén 15mg; Smg dén 20mg;
. 5mg dén 25mg; 25mg dén 30mg; 20mg dén 30mg; 15mg dén 30mg; hoic 10mg dén 30mg
tenofovir alafenamit fumarat, tenofovir alafenamit hemifumarat, hodc tenofovir alafenamit va
200mg emtrixitabin. Theo c4c phuong 4n nhét dinh, hop cht da duoc boc 16 trong ban md ta nay
duoc két hop v6i 10mg tenofovir alafenamit fumarat, tenofovir alafenamit hemifumarat, hozic
tenofovir alafenamit va 200mg emtrixitabin. Theo céc phuong 4n nhit dinh, hop chét da duoc
bdc 10 trong ban md ta ndy dugc két hop véi 25mg tenofovir alafenamit fumarat, tenofovir
alafenémit hemifumarat, hogc tenofovir alafenamit va 200mg emtrixitabin. Hop chit nhu dugc
bdc 19 trong ban md ta ndy (vi du, hop chit ¢ cong thic (II)) ¢6 thé duoc két hop véi céc tac
nhan theo sang ché véi lidu luong bit ky ctia hop chét nay (vi dy, tir 50mg dén 500mg hop chét)

nhur timg cach két hop liu lugng duoc néu cu thé va riéng ré.

Theo cac phuong 4n nhit dinh, hop chét da duge boc 10 trong ban mb ta nay duoc két hop
v6i 200mg dén 400mg tenofovir disproxil, tenofovir disoproxil fumarat, ho#c tenofovir
disoproxil hemifumarat va 200mg emtrixitabin. Theo cac phwong 4n nhét dinh, hop chét da duge
boc 1§ trong ban mb ta nay dugc két hop véi 200mg dén 250mg; 200mg dén 300mg; 200mg dén
350mg; 250mg dén 350mg; 250mg dén 400mg; 350mg dén 400mg; 300mg dén 400mg; hodc
250mg dén 400mg tenofovir disoproxil, tenofovir disoproxil fumarat, hoac tenofovir disoproxil
hemifumarat va 200mg emtrixitabin. Theo c4c phuong 4n nhét dinh, hop chit da duoc boc 16
trong ban mo ta nay duge két hop véi 300mg tenofovir disoproxil fumarat, tenofovir disoproxil
hemifumarat, hodc tenofovir disoproxil va 200mg emtrixitabin. Hop chét nhu dugc bde 16 trong
ban mo ta nay (vi dy, hop chét c¢6 cong thuc (ID)) c6 thé duge két hop v6i céc tac nhén theo séng
ché véi lidu lugng bét ky cia hop chit nay (vi dy, tir 50mg dén 500mg hop chit) nhu tung cach

két hop lidu luong dwoc néu cu thé va riéng ré.

Theo céc phuong 4n nhét dinh, khi hop chit da duoc boc 15 trong ban md ta nay duoc két
hop v6i mot hodc nhidu tic nhan bd sung dung dé diéu tri bénh nhu trén, cac thanh phin cta
dugc phim nay dwogc ding theo phac db ddng thoi hodc lién tuc. Khi duoc dung lién tuc, t6 hop

ndy c6 thé duge ding thanh hai hogic nhidu 1dn dung.

Theo céc phuong 4n nhét dinh, hop chét da duge boc 10 trong ban mé ta nay duoc két hop
v6i mot hodc nhiéu tac nhan bd sung dung d& diu tri bénh & dang lidu lugng don nhit dé ding

ddng thoi cho bénh nhan, vi du, & dang lidu rén dé ding qua duong miéng.
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Theo céac phuong an nhat dinh, hop chét da duoc boc [0 trong ban mo ta nay duoc dung voi
mot hodc nhiéu tac nhan bd sung ding dé didu trj bénh. Viée dung déng thoi hop chit da duoc
boc [0 trong ban mo ta ndy véi mot hodc nhidu tac nhan bd sung dung dé diéu tri bénh thuong
chi viéc dung déng thoi hodc viée dung lién tuc hop chét da dugc boc 10 trong ban mo ta nay va
mot hodc nhiéu tac nhan bd sung dung dé didu tri bénh, sao cho hop chit da duoc boc 10 trong
ban mo ta nay va mot hodc nhiéu tac nhan bd sung dung dé diéu tri bénh déu co mit trong co thé

cta bénh nhan véi lugng hitu hiéu dé diéu tri bénh.

Viée ding ddng thoi bao gdm viée ding liéu luong don vi cta cac hop chét da dugc boc 16
trong ban md ta nay trudc hodc sau khi ding liéu lugng don vi cia mot hodc nhiéu tac nhan bd
sung dung dé didu trj bénh, vi dy, viéc dung hop chat da duoc bdc 10 trong ban mo ta nay cach
nhau trong vong vai gidy, phut, hodc gid sau khi ding mot hodc nhiéu tac nhan bd sung dung dé
diéu tri benh. Vi du, theo mot sb phuong an, lidu don vi cua hop chit da duoc boc 10 trong ban
mo ta nay duge ding dau tién, trong vong vai gidy hodc vai phit sau d6 thi dung liu don vi cua
mot hodc nhiéu tac nhan bd sung dung dé diéu tri bénh. Theo cach khac, theo cac phuong éan
khéc, liéu don vi caa mot hodc nhiéu tac nhan bd sung dung dé diéu tri bénh dugc dung dau tién,
tiép theo 1a dung lidu don vi cta hop chat da dugc boc 16 trong ban mo ta nay trong vong vai
gidy hodc vai phat sau d6. Theo mot sb phuong én, lidu don vi cia hop chét da duoc boc [0 trong
ban mo ta nay duoc ding dau tién, tiép theo, sau khoang thoi gian vai gior (vi du, 1 gior dén 12
2i0), thi dung lidu don vi cta mdt hodc nhidu tic nhan bd sung dung dé diéu tri bénh. Theo cac
phuong an khac, lidu don vj cua mot hodc nhidu tic nhan bd sung dung dé didu tri bénh duoc
dung dau tién, tiép theo, sau khoang thoi gian vai gio (vi du, 1 dén 12 gid), thi dung lidu don vi
cta hop chit da dugc boc 16 trong ban mo ta nay.

Vi du thue hién sang ché

D ligu XRPD , 7

Theo cac phuong an nhat dinh, cac dang tinh thé duoc dic trung boi khoang cach miit
phing giita cac mang tinh thé duoc xac dinh bang miu nhidu xa bot tia X (XRPD). Nhidu xa dd
XRPD thudng duge thé hién bang db thi bidu bién mat do cua cac pic theo vi tri cua cac pic, tic
la goc nhidu xa 20 (hai-teta) theo do. Mat d6 thudong duoc thé hién trong ddu ngodc don vai cac
chiv viét tit sau: rAt manh = vst; manh = st; trung binh = m; yéu = w; va rit yéu = vw. Céc pic dac
trung ctia XRPD nhét dinh ¢6 thé dugc chon theo vi tri cia pic va cuong do tuong dbi ciia chung

dé thuén tién phan biét cau tric tinh thé nay véi cac cau tric tinh thé khac.

Nguoi ¢6 hi€u biet trung binh trong linh vuc k¥ thudt nay nhén thiy rang cac s6 do ctia vi
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tri vi/hodc cuong d6 cla pic theo XRPD dbi véi dang tinh th nhét dinh ctia cing mot hop chét
s& thay ddi trong bién dang sai sd. Céc tri sb d6 26 cho phép dung han sai sb thich hop. Thong
thuong, dung han sai sb dwoc thé hién bsi “£”. Vi du, d6 26 khoang “8,7+0,3” bidu thi mot
khoang tir 8,7+0,3, tic 1a khoang 9,0, dén 8,7-0,3, tuc la khoang 8,4. Tuy theo k§ thuat chudn bi
mau, k§ thuét dinh c& duoc ap dung ddi véi cac dung cy, dao dong do thyc hién béi ngudi, va
v.v., ngudi ¢ hiéu biét trung binh trong linh vyc k§ thudt nay nhan thdy ring dung han sai sé
thich hop dbi v6i XRPD c6 thé 1a +0,5; +0,4; £0,3; £0,2; £0,1; +0,05; hoic thip hon. Theo mot

s6 phuong 4n ctia sang ché, dung han sai s§ XRPD 1a +0,2.

Céc chi tiét bd sung vé cac phuong phép va thit bi duoc sit dung cho phan tich XRPD

dugc bdc 1 trong phan céc vi du thuc hién sang ché.

Céac pic XRPD cho cic dang tinh thé cta natri (2R,58,13aR)-7,9-dioxo-10-((2,4,6-triflobe-
nzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5 ]pyrazino[2,1-b][ 1 ,3]o-
xazepin-8-olat (Cong thuc II) theo sang ché c6 thé duoc tim thiy trong Bang 1 dudi day.

Bang 1: c4c pic XRPD ddi véi céc dang tinh thé cua hop chét c¢6 cong thuc 1T dang I

Congthtell
. bwet, -
vi tri clia pic Cudng d6 twong doi

[°26] [%]
5,5 100,0
16,1 87,3
17,9 22,4
19,5 38,0
22,1 61,8
22,5 42,2
23,3 60,4
26,6 27,3
28,5 42,9

Diéu ché cac chat da hinh

Mét phuong phép tdng hop (2R,58,13aR)-8-hydroxy-7,9-dioxo-N-(2,4,6-triflobenzyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5 ]pyrazino[2,1-b][1,3 Joxazepin-10-
carboxamit (vi du, hop chat c6 cong thic (I)) dd duge boc 16 trong céng bd don PCT sb

W02014/100323. Tai liéu tham khéo nay dwoc dua vao ddy hoan toan bing cach vién dn, va
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dic bigt d& cap dén quy trinh téng hop (2R,58,13aR)-8-hydroxy-7,9-dioxo-N-(2,4,6-triflobenz-
yl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2':4,5]pyrazino[2,l-b][l,3]oxazepin-10-

carboxamit. Mot phuong phép tng hop natri (2R,58,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)ca-
rbamoyl)-2,3,4,5,7,9,13,1 3a-octahydro-2,5-metanopyrido[1',2' *4,5]pyrazino[2,1-b][1,3]oxazepin-

8-olat (vi du, hop chét c6 cdng thire (1)) duge bdc 1§ trong ban md ta nay.

Vi dy, theo mot khia canh, sang ché dé xuit phuong phép tao ra ché phdm chira mot hodc
nhiéu chit da hinh cta natri (2R,5 S,l3aR)-7,9-dioxo-10-((2,4,6-triﬂ0benzy])carbamoyl)-2,3,4,5,-
7,9,13,13a—octahydro-2,5-metan0pyrido[l',2':4,5]pyrazino[2,1-b][1,3]0xazepin-8-olat, trong do
phuong phap nay bao gbm viéc két hop hop chét ¢6 cong thire (IT) v6i dung moi thich hop hoic
hén hop gbm céc dung méi thich hop dé tao ra ché phém chita mdt hodc nhidu chat da hinh cia
hop chét ¢6 cong thuc (I). Theo khia canh khéc, sang ché dé xuAt phuong phap khac tao ra ché
phim chira mdt hogc nhiéu chét da hinh cta natri (2R,5S,13aR)-7,9-dioxo-1 0-((2,4,6-triflobenz-
yDcarbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2' :4,5]pyrazino[2,1-
b][1,3]oxazepin-8-olat, trong d6 phwong phap bao gdm viéc két hop natri (2R,5S,13aR)-7,9-
dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13 a-octahydro-2,5-
metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat v&i dung méi thich hop ho#ic hén
hop gdm c4c dung mdi thich hop.

Viéc lya chon dung méi cy thé hozic két hop cac dung méi dnh huéng dén qua trinh wu tién
tao ra m{t dang da hinh cua natri‘(2R,SS,13aR)-7,9-dioxo-10-((2,4,6-triﬂobenzyl)carbamoyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1 ',2".4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat
hon dang khac. Cac dung moéi thich hop @ tao ra chit da hinh c6 thé bao gbm, vi du, metanol,
etanol, nudc, isopropyl axetat, axetonitril, tetrahydrofuran, metyl isobutyl keton, va hdn hop bét

ky cta chung.

Theo khia canh khédc, sang ché con d& xuét mot hodc nhidu chdt da hinh cua natri
(2R,5S,1 3aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,1 3a-octahydro-2,5-m-
etanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat tao ra dugc theo phuong phép bat ky

trong s6 cac phuong phép dugce bdc 19 trong ban md ta nay.

Can hiéu ring cac phuong phép bao ché cac chét da hinh duoc boc 16 trong ban md ta nay
(ké ca dang da hinh I bét k¥) c6 thé tao ra tao ra khac biét v& sb lugng va chét luong so véi cac
phuong phép diéu ché natri (2R,5S,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1',2":4,5]pyrazino[2,1-b][1 ,3]oxazepin-8-olat tao
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ra duoc trén quy mo phong thi nghiém.
Cong thice 11, Dang I

Theo mdt phuong 4n, sang ché d& xuit phuong phép tao ra ché phdm chira dang da hinh I
clia natri (2R,58,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-
octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][ 1,3]oxazepin-8-olat, trong d6 phuong
phip ndy bao gbm viéc két hop (2R,5S,13aR)-8-hydroxy-7,9-dioxo-N-(2,4,6-triflobenzyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1 ,3]oxazepin-10-
carboxamit v&i chét kiém chua natri (vi du, natri hydroxit) trong dung méi d tao ra ché phim
chita dang da hinh I cta natri (2R,58,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][ 1,3 ]Joxazepin-8-olat.
trong d6 dung méi dugc chon tir nhém bao gdm etanol, dimetylformamit, va hdn hop bit ky cta

ching. Theo mdt phuong 4n, dung méi 13 hdn hop gdm etanol va dimetylformamit.

Séng ché con d& xudt dang da hinh I cta natri (2R,5S,13aR)-7,9-dioxo-10-((2,4,6-trifloben-
zyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1 -b][1,3]ox-
azepin-8-olat diéu ché dugc bang cach két hop (2R,58,13aR)-8-hydroxy-7,9-dioxo-N-(2,4,6-
triflobenzyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1',2":4,5pyrazino[2,1-b][ 1 ,3]oxaze-
pin-10-carboxamit v&i cht kiém chira natri (vi dy, natri hydroxit) trong dung mdi, trong d6 dung
mdi dugc chon tr nhém bao gém etanol, dimetylformamit, va hdn hop bét ky cua ching. Theo

mdt phuong 4n, dung moi 1a hdn hop gdm etanol va dimetylformamit.
St dung trong qua trinh bao ché thubc thanh pham
Hop chit c6 cong thirc II

Sang ché con md ta viée st dung céc chét da hinh duge bdc 1§ trong ban mo ta nay trong
qua trinh bao ché thudc thanh phém. Mot hoidc nhidu dang chét da hinh duoc boc 10 trong ban
mo ti ndy (vi dy, dang da hinh I) c6 thé dugc ding 1am chét trung gian trong quy trinh bao ché

& tao ra thudc thanh phim.

Theo céc phuong 4n nhét dinh, dang I cua natri (2R,58,13aR)-7,9-dioxo-10-((2,4,6-triflob-
enzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5 |pyrazino[2,1-b][1,3]-
oxazepin-8-olat dwgc ding trong qu trinh bao ché thanh phin dwoc chit ¢ hoat tinh.
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Vit phim va kit

Dugc phdm chira mdt hogc nhidu natri (2R,5S,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)car-
bamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][ 1 ,3]oxazepin-
8-olat va dugc bao ché trong mot hodc nhidu chét mang duge dung, t4 duoc hodc thanh phin
khac c6 thé duogc bao ché, dat trong vit chita thich hop, va duoc gin nhén cho didu tri tinh trang
bénh Iy chi dinh. Do d6, sing ché con dugc du tinh bao gdm vét phdm, nhu vit chira ma chira
dang liéu ctia mdt hodic nhiéu natri (2R,58,13aR)-7,9-diox0-10-((2,4,6-triflobenzyl)carbamoyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat, va

nhén bao gdm huéng din sir dung (c4c) hop chét nay.

Theo mot s§ phuong 4n, vét phim 14 vat chita ma chira dang liéu natri (2R,5S,13aR)-7,9-
dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4-
,5]pyrazino[2,1-b][1,3]oxazepin-8-olat, vd mdt hodc nhiu chét mang dugc dung, cac ta duoc
hodc cac thanh ph?m khac. Theo mét phuong 4n vé céc vat phém duoc bdc 1§ trong ban mo ta

nay, dang liéu 1a vién nén.

Kit ciing duoc dy tinh dén theo sang ché. Vi du, kit c6 thé chta dang liéu duoc phim va
phin cai xen vao goi bao gdm huéng din st dung dugc phdm nay trong viée diéu tri tinh trang
bénh ly. Huéng dan st dung trong kit nay c6 thé 1a dé diéu tri bénh HIV. Theo cac phuong 4n
nhat dinh, huéng din sir dung trong kit nay c6 thé 1a dé didu tri bénh HIV.

Theo cac phuong an nhét dinh, cic dang da hinh va cac dang solvat dugc bdc 10 trong ban
md ta ndy c6 thé c6 tiém ning thé hién cac tinh chit t6t hon. Vi du, theo cac phuong 4n nhét
dinh, céc dang da hinh va cdc dang solvat dugc boc 19 trong ban mé ta nay co thé c6 tiém ning
thé hién miic 5 6n dinh tot hon. Mttc d9 dn dinh t6t hon nay c6 thé ¢6 tidm ning anh huéng c6
loi dén viéc didu ché hop chit c6 cong thirc I, vi du nhu tao ra kha ning bo quan chit trung gian
clia quy trinh trong khoang thdi gian kéo dai. Mic d6 dn dinh t6t hon ciing c6 tiém nang c6 loi
ddi véi ché phdm hoic duoc phim chira hop chét c6 cong thire II. Theo cac phuong 4n nhét dinh,
céc dang da hinh va cac dang solvat duge bdc 16 trong ban md ta nay con ¢ thé c6 tiém nang tao
ra nang sudt hop chét c6 cong thirc I cao hon, hodc ¢6 tiém ning nang cao chét luong ctia hop
chit c6 cong thic II. Theo cic phuong an nhét dinh, céc dang da hinh va céc dang solvat duoc
boc 16 trong ban mé ta nay con cé thé thé hién cac tinh chit duoc d6ng hoc tdt hon va/hoic do

sinh kha dung c6 tiém ning t&t hon.
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Phuong phap
Téng hop

Natri (2R,5S,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octah-
ydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat (Cong thirc II)

(2R,5S,13aR)-8-hydroxy-7,9-dioxo-N-(2,4,6-triflobenzyl)-2,3,4,5,7,9,13,13a-octahydro-
2,5-metanopyrido[1',2':4,5]pyrazin0[2,1-b][1’,3]oxazepin-lO-carboxamit (20g) va etanol (80ml)
duoc bd sung vao binh phan tmg va ning nhiét do 1én dén 75°C. Dung dich nuéc natri hydroxit
(22ml dung dich 2M) dugc bd sung vao trong khoang thdi gian khoang 30 phut, sau d6 huyén
pht dic duoc gidm nhist d6 dén 20°C trong khoang thdi gian khoang mot gid. Natri
(2R,58,13aR)-7,9-dioxo0-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-m-
etanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat dang I dwoc gom bing céach loc, rira
bang EtOH (50ml) va 1am khé trong chan khong.

'"H NMR (400MHz, DMSO-d6) & 10,63 (t, ] = 5,8 Hz, 1H), 7,88 (s, 1H), 7,29 — 7,07 (m,
2H), 5,20 (dd, J = 8,6, 3,6 Hz, 1H), 5,09 (t, J = 4,1 Hz, 1H), 4,52 (m, 3H), 4,35 (dd, J = 12,8, 3,6
Hz, 1H), 3,87 (dd, J = 12,7, 8,7 Hz, 1H), 2,03 — 1,80 (m, 3H), 1,76-1,64 (m, 2H), 1,50 — 1,40 (m,
1H).

Xéc dinh tinh chit

Natri (2R,5S,13aR)-7,9-diox0-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-octah-
ydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat dang I dugc x4ac dinh tinh
chét theo nhiéu k§ thuét phén tich khac nhau, bao gdm mAu nhidu xa bot tia X (XPPD), phén tich
do nhiét luong quét vi phan (DSC), phan tich ghi nhiét (TGA), va hép thu hoi dong hoc (DVS)
bang c4ch 4p dung céc quy trinh bdc 16 dudi day.

Nhiu xa bot tia X: Phéan tich XRPD duoc thuc hién trén thiét bi nhiéu xa (PANanalytical
XPERT-PRO, PANanalytical B.V., Almelo, Netherlands) bang cach sir dung ddng birc xa (Cu
Ko, A = 1,5418A). Cac miu dugc chudn bi dé phén tich béng cach dat mau da duoc tao bot vao
gifta vét giit bing nhom c6 lip dia & muc nén khong. May phat dién dugc van hanh & mirc dién
ap 45kV va cuong d6 dong dién 40mA. Céc khe duge str dung 1a Soller 0,02rad., chng khuéch
tan 1,0°, va phén ky. Téc d6 quay ctia mAu 14 2 gidy. Thuc hién quét 20 tir 2° dén 40° trong thoi
gian 5 phut dén 15 phut véi bude kich thudce 26 1a 0,0167°. Phén tich dit liéu duoc thuce hién boi

-38-



24126

X’Pert Highscore phién ban 2.2¢ (PANalytical B.V., Almelo, Netherlands) va phan mém xem dir
liéu X’Pert phién ban 1.2d (PANalytical B.V., Almelo, Netherlands).

M3Au XRPD cho natri (2R,SS,13aR)—7,9-dioxo-10-((2,4,6-triﬂobenzyl)carbamoyl)-2,3,4,5,-
7,9,13,13a-octahydro-2,5-metanopyrido[1',2':4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat dang I
duoc thé hién trén Hinh 1. MAu XRPD theo tinh todn d6i v6i natri (2R,5S,13aR)-7.9-dioxo-10-
((2.,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,1 3a-octahydro-2,5-metanopyrido[1',2' :4,5]pyrazi-
no[2,1-b][1,3]oxazepin-8-olat dang I thé hién trén Hinh 1 duoc tinh bang céach sir dung Mercury
3.1 Development (Build RCS5). Dit ligu tinh thé don d6i v6i natri (2R,5S,13aR)-7,9-dioxo-10-
((2,4,6-triﬂobenzyl)carbamoyl)-2,3 ,4,5,7,9,13,13a-octahydro-2,5-
metandpyrido[l',2':4,5]pyrazino[2,l-b][1,3]oxazepin-8-olat dang I duoc nhép vao Mercury 3.1
Development (Build RC5) d& tinh miu XRPD cho natri (2R,5S,13aR)-7,9-diox0-10-((2,4,6-
triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,1 3a-octahydro-2,5-metanopyrido[1 ',2"4,5pyrazino[2,1-
b][1,3]oxazepin-8-olat dang 1. Nguyén liéu khéi, nhu ndng d6 phén ti gam theo hé s ty luong
gifta nhiét d thu dugc trén Rigaku Miniflex II XRD bang cch st dung thiét 1ap nang luong &
mitc 40kV, 15mA, tbc d6 quét 2.0000 d6 mdi phut, may do géc Miniflex 300/600 va gin ASC-6,
khoang quét tr 3.000 d6 dén 40.000 dd, khe toi 1a 1.250 d9, chiéu dai cta khe gidi han la
10,0mm, va b do SC-70, khe nhén #1 13 1.250 d9, kiéu quét lién tuc, va khe nhan #2 1a 0,3mm.
Mau duoc chuin bi bing cach dan phing khoang 20mg chét rén trén dia silic gin trén vat do

bang kim loai. Nhiét d nhan duoc 14 ~21°C.

Miu XRPD d6i voi natri (2R,SS,13aR)-7,9-diox0-10-((2,4,6-triﬂobenzyl)carbamoyl)-2,3,4-
,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2’:4,5]pyrazin0[2,l-b][l,3]oxazepin-8-olat dang I
dugc thé hién tiép trén Hinh 8. MAu XRPD theo tinh to4n cho natri (2R,58,13aR)-7,9-dioxo0-10-
((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13 a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazi-
no[2,1-b][1,3]oxazepin-8-olat dang I thé hién trén Hinh 8 duoc tinh bang céach sir dung Mercury
3.1 Development (Build RCS5). Dir lidu tinh thé don dbi v6i natri (2R,5S,13aR)-7,9-dioxo-10-
((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13 a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazi-
no[2,1-b][1,3]Joxazepin-8-olat dang I dugc nhap vao Mercury 3.1 Development (Build RC5) dé
tinh miu XRPD cho natri (2R,SS,13aR)-7,9-dioxo-10-((2,4,6-triﬂobenzyl)carbamoyl)-2,3,4,5,7,-
9,13,13a—octahydro-Z,S-metanopyrido[l',2':4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat dang L
Nguyén liéu khdi, nhu ndng do phén tir gam theo hé s6 ty luong gitta nhiét do thu dugc trén
Rigaku Miniflex II XRD béng céch st dung céc thiét lap vé ning lugng 40kV, 15mA, tbe do
quét 2.0000 do mdi phit, may do géc Miniflex 300/600 va gén ASC-6, khoang quét tir 3.000 do

-39-



24126

dén 40.000 do, khe t6i 1.250 do, chidu dai khe giéi han 10,0mm, va b do SC-70, khe nhan #1 1a
1.250 db, kiéu quét lién tuc, va khe nhan #2 1a 0,3mm. MAu duoc chuin bi bang cach dan phing

khoang 20mg chét rén trén dia silic gén trén vat d bang kim loai. Nhiét dd nhén 1a ~21°C.

Hinh 8 so sénh mau XRPD theo tinh toan cua natri (2R,58,13aR)-7,9-diox0-10-((2,4,6-trif-
lobenzyl)carbamoyl)-2,3,4,5 ,7,9,13,13a-octahydro-2,5-metanopyrido[1',2' :4,5]pyrazino[2,1-b][1-
,3]oxazepin-8-olat dang I v6i miu XRPD theo thir nghiém ctia natri (2R,58,13aR)-7,9-dioxo-10-
((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13 a-octahydro-2,5-metanopyrido[1',2' :4,5]pyrazi-
no[2,1-b][1,3]oxazepin-8-olat dang I. So sanh nay cho thiy mirc d6 théng nhét gitta XRPD theo
tinh toan va XRPD theo thir nghiém. Sur théng nhét cao biéu thi cdu tric tinh thé da dugce lam
sdng 0 cfing 1a cAu tric tinh thé cta nguyén liu duoc phan tich mt céch truc tiép theo phuong
phap XRPD. Xac dinh nay c6 thé cing c¢b dit licu truc giao vé thanh phin cia nguyén liéu khéi,
nhu phép tinh theo hé sb ty lugng.

Céc pic XRPD dugce tim thy trong Bang 1 trén day.

Phén tich do nhiét luong quét vi phan: cac tinh chét nhiét hoc ctia natri (2R,5S,13aR)-7,9-
dioxo-1 0-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,1 3a-octahydro-2,5-metanopyrido[1',2":4-
,5]pyrazino[2,1-b][1,3]oxazepin-8-olat dang I dugc danh gia bang cach st dung dung cu phan
tich do nhiét lugng quét vi phan (DSC) (TA Q1000, do TA Instruments, New Castle, DE, My,
cung cap). Khoang tir 1mg dén 10mg mau rin duge dit trong dia cdn nhém chudn thong véi 16
ghim cho mdi thir nghiém va dun néng & véi tc do 10°C/phut khi suc nito 50ml/phit. Dit lidu
dugc phéan tich bang cach ap dung Universal Analysis 2000 phién ban 4.7A (TA Instruments,
New Castle, DE, My). Phan tich nhiét dung hop duoc thuc hién bang tich phén xichma pic néng
chay thu nhiét.

DSC dbi véi natri (2R,SS,13aR)-7,9-dioxo-10-((2,4,6-triﬂ0benzyl)carbamoyl)-2,3,4,5,7,9,-
13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][ 1 ,3]Joxazepin-8-olat dang 1 duoc
thé hién trén Hinh 2.

Phén tich nhiét trong: phén tich nhiét trong (TGA) cta natri (2R,58,13aR)-7,9-dioxo-10-
((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13 a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazi-
no[2,1-b][1,3]oxazepin-8-olat dang I duwoc thuc hién trén dung cu TGA (TA Q500, do TA
Instruments, New Castle, DE, M§ cung cép). Khoéng tir Img dén 10mg mAu ran duoge dat trong
dfa cin nhém m& ddi v6i m&i thir nghiém va dun nong & tbe d9 10°C/phut trong didu kién syc

nito 60ml/phut. Dt liéu dugc phan tich bang cach st dung Universal Analysis 2000 phién ban
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4.7A (TA Instruments, New Castle, DE, M¥).

TGA d6i véi natri (2R,58,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,-
13,13a—octahydro-2,5-metanopyrido[l',2':4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat dang I duoc
thé hién trén Hinh 3.

Hép thu hoi dong hoc: d6 4m cua natri (2R,58,13aR)-7,9-dioxo-10-((2,4,6-triflobenzyl)car-
bamoyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5 Ipyrazino[2,1-b][1,3]oxazepin-
8-olat dang I dugc danh gid & nhiét do khoang 25°C béng cach str dung dung cu hép thu hoi
dong hoc (DVS) (TGA Q5000 do TA Instruments, New Castle, DE, cung cip). Hién tuong hip
phu va giai hip nude duoc nghién ctru dudi dang ham sé cua d6 dm tuong dbi (RH) trén khoang
tir 0% dén 90% & nhiét do trong phong. D3 4m trong khoang dugc lam ting tir d§ am twong dbi
ban dau 50% dén d6 4m tuong dbi 60% va duge gitt cho dén khi chét rén va khi quyén dat dén
trang thai c4n bang. Thir nghiém can bing dugce tiép tuc cho dén khi qua hoic két thic sau 10
gio. Tai thoi diém nay, RH duge tang cao hon 10% va quy trinh nay duoc l3p lai cho dén khi dat
dén do 4m tuong d6i 90% va can bang. Trong giai doan nay, mic d9 hap thu nude duoc theo ddi.
Déi v6i qua trinh giai hdp, d6 4m tuong d6i dugc giam theo cach tuong tu dé do ca chu ky hép
thu/giai hip. Chu ky nay dugc 13p lai mdt cach tiy y. Tét ca céc thir nghiém dugc van hanh theo
céch dm/dt (bién dbi nhidu sau mot khoang thoi gian) dé x4c dinh didm cudi can bang. Khoang
3mg natri (2R,5S,13aR)-7,9-dioxo-1 0-((2,4,6-triflobenzyl)carbamoyl)-2,3,4,5,7,9,13,13a-
octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-olat rén duoc st dung.
Viéc phan tich dit liéu dugc thuc hién béng cach st dung Universal Analysis 2000 phién ban
4.7A (TA Instruments, New Castle, DE, Mg).

DVS cho natri (2R,58,13aR)-7,9-dioxo-1 0-((2,4,6-triflobenzyl)carbamoyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][ 1,3 ]oxazepin-8-olat
dang I duogc thé hién trén Hinh 4.

Céc dit liéu chu dan cho hop chét c¢6 cong thirc II dang I dugc téng két trong Bang 2 dudi
day.

Béng 2: Dit liéu cht din cho hgp chit c6 cho cong thie I dang I

D . D Céc kich thudc t& bao don vi
 oangva -4 Khodang céch (A) Géc (°)
xac dinh ng moi 2 | b . | B ]
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Cong
thac 11 met 9,10 1 31, 90
Dang I anol 5 3,986 384 0 0

Céc nghién ctru vé nhidu xa tia X cla tinh thé don dugc thye hién trén thiét bi nhidu xa
Bruker APEX II Ultra ¢6 K, biic xa Mo (A = 0,71073A). Céc tinh thé hop chit theo sang ché
dugc cit thanh cac phin c6 kich thudc 0,22mm x 0,18mm x 0,04mm va dugc gin 1én Cryoloop
bang diu Paraton-N. Dit liéu duge gom trong dong khi nito & 100 (2) K. Tong cong 15725 phan
xa duge gom bao ham céc chi din, -9<=h<=10, -13<=k<=16, -37<=I<=36. 7163 phéan xa duoc
thy 12 doc 1ap ddi ximg, v6i Rin bing 0,0682. Viéc chii din va tinh chinh té bao don vi thé hién
hé mang tinh thé hinh thoi. Nhém khong gian, ma duoc xac dinh mdt céch khac thuong khi
khong c6 dit liéu mot cach hé théng, duoc xac dinh 1a P2,2,2;. Dit liéu dugc tich hop bing cach
4p dung chuong tinh phdn mém Bruker SAINT va dugc chia theo ty 1& bing cach su dung
chuong tinh phdn mém SADABS. Phan giai theo phuong phép truc tiép (SHELXT) tao ra miu

tach pha hoan toan tuong thich véi ciu triic d& xuit.

T4t ca cac nguyén tir khong 14 hydro dugc tinh chinh khong déng huéng theo binh phuong
t6i thiéu ma tran day da (SHELXL-2014). T4t ca céc nguyén tt hydro dugc dit bang cach st
dung mu cudi 1én. Vi tri ctia ching bi gi6i han so véi nguyén tir gbc ciia ching bing cach sir
dung 1énh HFIX thich hop trong SHELXL-2014. Dit liéu tinh thé hoc duoc téng két trong Bang
2A. Héa hoc 1ap thé tuyét dbi duoc thiét 18p phu hop véi cac miu da duoc nghién ctu trude cia

cling mdt hop chét.

Dit ligu tinh thé hoc tia X déi véi tinh thé don cho hop chit cé cong thirc II dang I duoc
tong két trong Bang 2A dudi day.

Béng 2A: Dit ligu tinh thé don cho hop chét c6 cong thuc 1, dang I

C42 o NEn@t R th m Z Kich thuéc ciia té bao don vi
H34 F6 N6 dd nhéan khong gian
Na2 010 100(2) P212121 4 Khoang cach (A) Gée
K ©)
Dung moéi Iy
m
Dang Dung . trong
. va Xée dinh o trong rglaéng tinh ( a b c
Mg/m3)

-42-



24126

Cong 8 1 3
thire 1T Dﬁ;n"l/ khong | 41’6 956111139202 | LIS | | | o
Dang I 10) | (14 | 3)

Bién dang hoa tan

Bién dang hoa tan thuc cuia natri (2R,58,13aR)-7,9-dioxo-10-((2,4,6-triflobenz-
yl)carbamoyl)-2,3,4,5,7,9,13,1 3a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino [2,1-b][1,3]-
oxazepin-8-olat (Cong thuc II) dang I theo sang ché va bién dang hoa tan thuc cua dang I va
dang III ¢ cdng thic I, axit tu do, (2R,SS,13aR)-8-hydr0xy-7,9-dioxo-N-(2,4,6-triﬂobenzyl)-
2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1 ,2":4,5]pyrazino[2,1-b][1,3]oxazepin-10-
carboxamit (da bdc 19 trong don tam thdi yéu cu cép patent My dang xir Iy s6 62/015,238 ndp
ngay 20 thang 6 ndm 2014 c6 tén sing ché Céc dang tinh thé cua (2R,5S,13AR)-8-hydroxy-7,9-
dioxo-n-(2,4,6-triflobenzyl)-2,3,4,5,7,9,13,1 3a-octahydro-2,5-metanopyrido[1',2' :4,5]py-
razino[2,1-b][1,3Joxazepin-10-carboxamit), dugc do bing cach x4c dinh dgc tinh hoa tan API t
dién tich bé mat khong d6i. Khoéang 150mg dugc chit dugc nén & &p suét 1500psi trong thoi gian
khoang 3 gidy bang cach st dung mdy ép thity lyc (Carver Press, Fred Carver, NJ , M¥). Duogc
chét da ép tao thanh dia phing (dién tich bé mat ~0,49cm®), ma duoc 4p 1én thiét bi hoa tan
(VanKel Industries Inc., Edison, NJ, VK7000, W1120A-0288). Sau do, dia quay (100 vong/phit)
duoc ha thip xudng vao moi trudng hoa tan (500ml dung dich HCI 0,01N) ma duoc cén bang
dén nhiét d6 37+1°C. Céc miu duoc l'c‘iy ra tai thoi diém dinh trudc va ndéng dd thudc duoc do
bang cach ap dung phuong phdp UPLC-UV thich hop. Hing s6 tdc d6 hoa tan thue (K) duge tinh

bing cach sit dung phuong trinh sau:

A"

trong d6 C la néng dd cuia hoat chit tai thoi didm t, A 12 dién tich bé mat cta vién nén
(~0,49cm®) va V 1a thé tich ctia mdi trudng (500ml). Luu y ring thuat ngit hoat chat duge ding
trong ban mo ta nay dé chi phan tir gbc, cu tric ctiané 14 chung cho ca hop chét ¢6 Cong thirc I

va Cong thuec II.

Céc bién dang hoa tan c6 thé dugc thiy trén Hinh 5.
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Do hoa tan

D¢ hoa tan clia dang natri theo sing ché va axit ty do, (2R,58,13aR)-8-hydroxy-7,9-dioxo-
N-(2,4,6-triflobenzyl)-2,3,4,5,7,9,13,1 3a-octahydro-2,5-metanopyrido[ 1 ',2":4,5]pyrazino[2,1-b][-
1,3]oxazepin-10-carboxamit dang III trong mdi trudng cb lién quan vé& mit sinh hoc dugc x4c
dinh & nhiét d6 trong phong & dang ham s theo thoi gian. P9 hoa tan duge x4c dinh trong cac
mdi truong c6 lién quan vé mit sinh hoc duéi day: dich da day tai tao trang thai d6i (FaSSGF)
0,ImM c6 d6 pH 1,6 (0,08mM taurocholat, 0,02mM lexitin, 34,2mM NaCl); dich rudt tai tao
trang théi no (FeSSIF) 18,75mM c¢6 d9 pH 5 (15mM taurocholat, 3,75mM lexitin, 0,12M NaCl);
va dich rudt tai tao trang thai d6i (FaSSIF) 3,75mM c6 do pH=5 (3mM taurocholat, 0,75mM
lexitin, 0,10M NaCl). Khoang 20mg dugc chit dugc tron trén dia khudy béng tir tinh trong 50ml
mdi trudng 6 lién quan vé mit sinh hoc. Cac miu (~1ml) dugc 14y ra 5 phit dén 10 phit mot
lan trong thoi gian 2 git. Cac mau dugc loc/ly tAm ngay 18p tirc trong thoi gian 10 pht trong éng
Spin-X ¢6 b phan loc nilon 0,45um. Dich loc tao ra duoc phan tich bang c4ch ap dung phuong
phép UPLC-UV thich hop.

Bién dang d6 hoa tan trong FaSSGF c6 thé dugc thdy trén Hinh 6. Bién dang d6 hoa tan
trong FeSSIF va FaSSIF c6 thé duoc thdy trén Hinh 7.

D¢ sinh kha dung

D¢ sinh kha dung ctia natri (2R,58,132aR)-7,9-diox0-10-((2,4,6-triflobenzyl)carbamoyl)-2,-
3.4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1',2":4,5]pyrazino [2,1-b][1,3]oxazepin-8-olat
(Cong thic IT) dang I 1a ngang béng‘dcf) sinh kha dung ctia (2R,5S,13aR)-8-hydroxy-7,9-dioxo-N-
(2,4,6-triflobenzyl)-2,3,4,5,7,9,13,1 3a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3-
Joxazepin-10-carboxamit (Cong thic I) dang III.

Mdi nhém ding lidu gdm 6 con ché sin duc thudn chung khong dai. Tai thdi diém ding
lidu, c4c con ché ndy ning khoang tir 10kg dén 13kg. Céc con ché nay bi boi déi qua dém trude
khi dung li¢u va dén 4 gis sau khi dung lidu. M3i dbi tuong duoc didu trj s bo bing pentagastrin
(6ng/kg) va duge dung lidu 30 phiit sau bang mot vién nén chira 25mg hop chit c6 cong thirc 11

dang I hogc cong thirc I dang III. M&i dbi tuong dugc cung cdp 10ml nude d8 hd tro vide nubt.

Céc mAu mau tinh mach theo dot (khoang 1ml mdi mau) dugc 14y tur tung con chd tai thoi
diém 0, 0,250, 0,483, 0,583, 0,750, 1,00, 1,50, 2,00, 4,00, 8,00, 12,0, va 24,0 git sau khi dung

lidu. Cac mAu mau duge gom vao céc ong nghiém Vacutainer ™ chtta EDTA-K2 1am chit chong
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dong va ngay lép tirc dwoc dit 1én ly tAm nuédc dd wét dé lay huyét thanh. Phuong phép
LC/MS/MS duge ép dung dé do ndng do cta hop chét thir nghiém trong huyét thanh. Phin phéan
ude 100pl cta timg mau huyét thanh duogc bd sung vao dia sach loai 96 16, va 400ul axetonitril
lanh/dung dich chét ndi chuin (ACN)/(ISTD) dugc bd sung vao. Sau khi két tia protein, phan
phan uéc 110ul dich ndi dwoc chuyén sang dia sach loai 96 16 va pha lodng bing 300ul nuée.
Phén phén udc 25 pl dung dich néu trén dugce nap vao hé TSQ Quantum Ultra LC/MS/MS bing
céch sit dung cot sic ky 1ong cao ap Hypersil Gold Cyg (50 X 3,0mm, 5um; b phin Thermo-
Hypersil # 25105-053030). Bom nhj phén seri Agilent 1200 (bom P/N G1312A Bin) duogc st
dung d& rua giai va phén tach, va may 14y miu tu dong HTS Pal (LEAP Technologies, Carrboro,
NC) duoc str dung dé nap mau. Quang phd ké khdi luong tir cuc chép ba TSQ Quantum Ultra
dugc st dung trong mo hinh theo ddi phén tmg chon loc (Thermo Finnigan, San Jose, CA). Sic
ky léng duoc thuc hién bing cach st dung hai pha dong: pha dong A chira 1% axetonitril trong
dung dich nuéc amoni format 2,5mM c6 @6 pH bing 3,0, va pha dong B chira 90% axetonitril
trong dung dich amoni format 10mM c6 d6 pH b.%tng 4,6. Phan tich dugc dong hoc phi md hinh
dugc thyuc hign trén dit liéu ndng dd trong huyét thanh theo thoi gian. Dit lidu thu duoc duoc thé
hién trong Bang 3: F (%) chi muc d¢ sinh kha dung qua duong miéng; AUC d chi dién tich duéi
dudng cong va 13 s§ do v& tbng mirc tiép can huyét thanh cta hop chét chi dinh; Cpay chi pic

ndng d6 huyét tuong ctia hop chét sau khi ding.

Bang 3: D¢ sinh kha dung cta natri (2R,SS,13aR)-7,9-dioxo-10-((2,4,6;triﬂobenzy1)carba-
moyl)-2,3,4,5,7,9,13,13a-octahydro-2,5-metanopyrido[ 1',2":4,5|pyrazino[2, 1 -b][1,3]oxazepin-8-
olat dang I va (2R,5 S,13aR)-8-hydroxy-7,9-dioxo-N-(2,4,6-triflobenzyl)-2,3,4,5,7,9,13,13a-octa-
hydro-2,5-metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-10-carboxamit dang III.

dng thi Nghién tao hat
Cong thuc I Dang g lﬂfl a0 hg 10+ 6 27 + 649
M1 khd 13
5ng thi Nghién tao hat
Cong thure 1T Dang| g 1e§1 ao ha 28+ 7 71+ 1341
I kho 16

" vién nén: 30% hoat chat, 56% xenluloza vi tinh thé, 13% croscarmeloza natri, 1%
magie stearat

2 vién nén: 30% hoat chét, 56% xenluloza vi tinh thé, 13% croscarmeloza natri, 1%
magie stearat
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Do bn dinh

Tinh 6n dinh cta natri (2R,5 S,13aR)-7,9-dioxo-l0-((2,4_,6-triﬂobenzyl)carbamoyl)-2,3,4,5,-
7,9,13,13a-octahydro-2,5-metanopyrido[1',2":4,5]pyrazino [2,1-b][1,3]oxazepin-8-olat dang I
duoc thir. Nhu thy duoc trong Bang 4 dudi ddy, hop chét nay 13 dn dinh sau bdn tudn bio quan
trong cac diéu kién thuc d4y. Trong Bang 5, AN chi chuin héa dién tich va 14 dién tich pic twong
d6i ctia hoat chét so véi céc tap chét khéc va c4c thanh phin chta trong mau d6. LS chi muc do

khong on dinh va 1a lugng hoat chét c6 mit so véi lugng theo 1y thuyét.

~ Béng 4: Mtc d6 6n dinh cta natri (2R,SS,13aR)-7,9-dioxo-10-((2,4,6-triﬂobenzy1)carbam-
oyl)-2,3,4,5,7,9,13,13a-octahydro-2,5 -metanopyrido[1',2":4,5]pyrazino[2,1-b][1,3]oxazepin-8-
olat dang I

o pia A 94,4 + 99,8 +
Nguyén liéu ban dau 0 0.1 0.1
{ 95,2+ 108,0 +
0,3 0,2
°C (déne ki 94,4 + 102,4 +
40°C (d6ng kin) 2 0.1 0.1
A 94,4 + 97,0 %
0,0 0,0
: 94,9 + 103,3 %
0,1 6,9
40°C/75% 46 4m 5 94,4 + 108,5 +
tuong ddi (mé) 0,0 0,4
4 94,4 + 102,9 +
0,0 0,1
i 95,0 + 104,8 +
0,2 0,1
25°C/60% ) 4m 5 94,4 + 101,6 +
tuwong doi (ma) 0,1 0,1
4 94,4 + 103,0 +
0,0 0.8

Moi tai liéu vién dan ké ca céc patent, cac don y€u cau cap patent va cac tai liéu cong bd
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trich dan trong don yéu ciu clp bing doc quyén sang ché nay duoc dua hoan toan vao day bang
céch vién din, nhu 13 timg tai lidu trong s6 d6 dugc két hop vao mét cach riéng r&. Ngoai ra, cin
hiéu ring, trong phan bdc 1§ sang ché trén day, ngudi c6 hiu biét trung binh trong linh vuc k§
thudt ndy c6 thé thuc hién mot sb thay ddi hodc cai bién nhét dinh déi véi sang ché, va cac
phuong én twong duong nay s& van thudc pham vi ctia sang ché nhu dugc xéc dinh boi céc diém

y€u céu bdo ho kém theo ban mo ta nay.
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YEU CAU BAO HO

1. Hop chét c6 cong thie II:

, o F )
HOH N
S N N
%’Q@ﬁ L
O F F

H O O Na*
2. Hop chat theo diém 1, khéc biét & chd hop chét nay 1 tinh thé,

3. Hop chét theo diém 2, khéc biét & chd mAu nhidu xa bot tia X (XRPD) c6 céc pic & 2-0
khoang 5,5°, 16,1°, va 23,3° + 2-0 0,2°.

4. Hop chét theo diém 3, trong d6 mAu nhifu xa bot tia X (XRPD) con c6 cac pic & 2-0
khoang 22,1°, va 28,5° + 2-0 0,2°.

5. Hop chiét theo diém 4, trong d6 mAu nhiéu xa bot tia X (XRPD) con ¢ céc pic & 2-0
khoang 22,5° va 19,5° + 2-0 0,2°.

6. Hop chit theo diém 5, trong d6 mAu nhidu xa bot tia X (XRPD) con ¢6 cdc pic & 2-0
khoang 26,6° va 17,9° + 2-0 0,2°.

7. Hop chét theo diém 2, khac biét & chd mAu nhidu xa bot tia X (XRPD) c6 cac pic & 2-0
khoang 5,5°, 16,1°,17,9°, 19,5°, 22,1°, 22,5°, 23,3°,26,6° va 28,5° £ 2-0 0,2°.

8. Hop chét theo diém 2, khéc biét & chd mAu do nhiét lugng quét vi phan (DSC) co bén
nhu dugc bdc 10 trén hinh 2.

9. Hop chét theo diém 2, khéc biét & chd mAu hip thu hoi dong hoc (DVS) co ban nhw
duoc bdc 10 trén hinh 4.

10. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 9, khac biét & chd hop chét nay

dugc hydrat mot phin hodc hoan toan.

11. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 9, khac biét & chd 12 khan hoic

co ban khan.
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12. Duoc phém chura lugng hitu higu dé diéu tri bénh cia hop chét theo diém bat ky

trong sO cac diém tir 1 dén 11, va chat mang duoc dung hoac ta duoc.

13. Duogc phém theo diém 12, trong d6 duoc phém nay con chira mot dén ba tac
nhan bd sung diéu tri bénh, trong d6 mdi tac nhan bd sung diéu tri bénh la thudc chéng

HIV.

14. Duoc phém theo diém 13, trong d6 cac tac nhan bd sung didu tri bénh doc lap
duoc chon tir nhém bao gém céc chét e ché HIV proteaza, cac chit e ché transcriptaza
nghich khong 1a nucleosit ctia HIV, cac chét e ché transcriptaza nghich 1a nucleosit cua
HIV, céc chit trc ché transcriptaza nghich 1a nucleotit cia HIV, va cac thude khac dé diéu

tri bénh HIV.

15. Dugc pham theo diém bat ky trong s6 cac diém tir 12 dén 14, trong do it nhét hai
tac nhan trong s6 céc tac nhan bo sung didu tri bénh la chat trc ché transcriptaza nghich 1a

nucleosit cua HIV.

16. Dugc pham theo diém 12, trong d6 dugc phidm nay con chia tenofovir

disoproxil fumarat va emtrixitabin.

17. Duoc phé”im theo diém 12, trong d6 duogc phém nay con chua tenofovir

alafenamit va emtrixitabin.

18. Dugc pham theo diém 12, trong d6 dugc phidm nay con chia tenofovir

alafenamit hemifumarat va emtrixitabin.

19. Duoc pham theo diém bat ky trong sd cac diém tir 12 dén 18, trong d6 duoc

pham nay ¢ dang licu don vi.

20. Duoc phé”im theo diém 19, trong do6 dang lidu don vi 1a vién nén.
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