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(57) Sang ché dé cap dén cac mubi cua (2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-

1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl este cua axit (S)-2-amino-3-

metyl-butyric ¢ dang v6 dinh hinh va dang tinh thé, dugc pham chira chiing va quy trinh

diéu ché chung.
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Linh vwe ky thuét dwge dé cap

Sang ché d& cap dén cac mubdi ciia (2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl este cla axit (S)-2-amino-
3-metyl-butyric & dang v6 dinh hinh va dang tinh thé, hdn hop va duge phim chira

chung.

Tinh trang ky thuit ctia sang ché

Céc 16i loan ting dong dugce dic trung boi su van dong khong tu chi qua mirc,
khong binh thudong. Cac tdi loan than kinh nay bao gbm chén dong, rdi loan truong
luc, chirng mua vung, tat mdy giat (tic), chung ngéi nam khong yén, ching rap khudn,
ching mua giét, giat rung co va chimg maa von. Méc du sinh 1y bénh hoc cta cac r6i
loan van dong nay dugc cho 1a kém, nhung ¢6 y kién cho ring su rdi loan cia chét
dan truyén than kinh trong hach nén déng vai tro quan trong. (Kenney et.al., Expert
Review Neurotherapeutics, 2005, 6, 7-17). Viéc st dung thuong xuyén va & lidu cao
thudc than kinh thong thuong hodc thudc chéng nén mira phong bé thu thé dopamin
tac dong trung tdm anh hudéng dén bénh nhan din dén su khéi phat cac hoi chimg van
dong mudn. Réi loan vin dong mudn, mot kiéu phu ctia hoi chimg van dong muon,
dugc dic trung boi sy van dong nhanh, khong tu chu nhanh, 13p lai, rdp khuoén cia

mit, chan tay, hodc than. (Muller, Expert Opin. Investig. Drugs, 2015, 24, 737-742).

Sy uc ché nguoc hé chét van chuyén monoamin tai 2 (vesicular monoamine
transporter-2  system: VMAT?2) béng 3-isobutyl-9,10-dimetoxy-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-a]isoquinolin-2-on, con dugc biét dén 1a tetrabenazin
(TBZ), 1am cai thién viéc diéu tri céc rdi loan ting dong khic nhau. Tuy nhién, nhugc
diém cua viéc diéu tri nay 1a phan Gng thay dbi, nén cin cho thém vao thudng xuyén

8 thuc hién chuyén hoa nhanh TBZ, va céac tac dung phu. Cac tac dung phu két hop
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v6i TBZ bao gbém viéc lam gidm dau, trdm cam, chimg ngdi nam khong yén, va hoi

chung liét rung Parkinson.

TBZ, ma chira hai tim bat dbi va 1a hdn hop raxemic clia hai chét ddng phan
lap thé, dugc chuyén hoéa nhanh va rong khép in vivo thanh dang khir cua nd, 3-
isobutyl-9, 10-dimetoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1 -a]isoquinolin-2-ol,
con dugc biét dén 13 dihydrotetrabenazin (DHTBZ). DHTBZ duoc hiéu 13 ton tai &
dang bén chit ddng phan riéng 1¢: (+) alpha-DHTBZ va (%) beta-DHTBZ. 2R, 3R,
11bR hodc (+) alpha-DHTBZ dugc cho la cAu hinh tuyét ddi ctia chit chuyén héa hoat
tinh. (Kilbourn et al., Chirality, 1997, 9, 59-62). Tetrabenazin 1 dang thudc md coi &
My va dugc chép nhan & mot s6 nude chau Au nhét dinh. N6 ciing dugc cho phép su
dung dé didu tri chimg mua gidt & bénh nhéin méac bénh Hungtington. Tuy nhién,
tetrabenazin dugc chuyén héa nhanh va phai ding thuong xuyén sudt ca ngay.
(Muller, Expert Opin. Investig. Drugs, 2015, 24, 737-742). Do d6, nhu cdu chira dugc
dap tng trong linh vuc nay 1a sy phat trién cua viéc diéu tri hiéu qua dé didu tri rdi

loan ting dong, bao gdom rdi loan vén dong muon.

Valbenazin, (2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy—1,3,4,6,7,1 1b-hexahydro-
2H-pyrido[2,1-a]isoquinolin-2-yl este cua axit (S)-2-amino-3-metyl-butyric, tién duoc
chit dugc tinh ché cla chit ddng phan (+)-a cia dihydrotetrabenazin, gin day thé
hién sy cai thién dic biét trong viéc didu tri rdi loan ting dong, bao gbm céc tridu
ching 161 loan van dong mudn, voi profin duge dong hoc va kha ning dung nap duoc
cai thién.

Ban chit k§ thuit ctia sang ché
Muc dich cua sang ché 13 giai quyét cac nhugce diém néu trén.

Sang ché d& xudt cac mudi duge dung ctia (2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl este cua axit (S)-

2-amino-3-metyl-butyric c6 cong thic:
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hodc bién thé ddng vi ctia chiing; hodc solvat cta chung.

Sang ché d& xudt (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-
hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-

metylbenzensulfonat) c6 cong thirc I & dang tinh thé:
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hodc bién thé déng vi cua chung; hodc solvat cua ching.

Séng ché con d& xudt (5)-(2R3R,11bR)-3-isobutyl-9,10-dimetoxy-
2,3,4,6,7,1 1b-hexahydro- 1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat
di(4-metylbenzensulfonat) (cong thtre I) & cac dang L, IT, IIL, IV, V, va VI hoidc bién

thé ddng vi ctia ching hogc solvat cua ching.

Sang ché d& xuét quy trinh diéu ché (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1 -a]isoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thae I) & dang tinh thé hodc bién thé

déng vi ctia chiing; hodc mudi dugc dung hoic solvat ctia chiing bao gébm budc hoa
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tan (S)-(2R,3R,11bR)-3-isobutyl-9, 10-dimetoxy-2,3,4,6,7,11b-hexahydro-1H-
pyrido[2,1-alisoquinolin-2-yl ~ 2-amino-3-metylbutanoat di(4-metylbenzensulfonat)
(cong thirc I) trong dung moi ¢ nhiét d¢ tht nhét.

Sang ché d& xuét dugc phim chira (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-
2.3,4,6,7,11b-hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl = 2-amino-3 -metylbutanoat
di(4-metylbenzensulfonat) (cong thirc T) & dang tinh thé hogc bién thé ddng vi cua

chung; hodc solvat cuia chung.

Sang ché mo ta phuong phép diéu tri, ngin ngira, hodc lam cai thién mot hodc
nhiéu triéu ching cta rdi loan ting dong, bao gdm cho d6i tugng dung mudi duoc
dung cua (2RJ3R,1 1bR)-3-isobutyl-9,10-dimetoxy-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-alisoquinolin-2-yl cla axit (S)-2-amino-3-metyl-butyric hodc bién thé

dong vi cta chiing; hodc solvat cua chung.

Sang ché mo ta phuong phap diu tri, ngin ngira, hodc 1am cai thi¢n mot hodc
nhiu triéu ching cua rdi loan ting dong, bao gbm cho dbi tugng dung (S)-
(2R,3R,11bR)-3-isobutyl-9,1 0-dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1-
a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat) (cong thuc I)

& dang tinh thé hoic bién thé déng vi ciia chung; hodc solvat cuia ching.

M35 ta vén tit cac hinh v&

Fig. 1 mo ta so dd nhidu xa bot tia X (X-ray powder: XRP) lam vi du cua mau (S)-
(2R,3R,11bR)-3-isobutyl-9,1 0-dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1-
aJisoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat) (cong thire I)

& dang tinh thé 1.

Fig. 2 mo ta biéu dd nhiét phan tich nhiét trong lugng (Thermogravimetric Analysis -
TGA) lam vi du (duong nét dut) va so dd nhiéu xa nhiét luong quét vi sai
(Differential Scanning Calorimetry - DSC) (duong nét 1ién) ctia mAu c6 cong thire I &

dang tinh thé 1.
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Fig. 3 mo ta su hép thu hoi trong luong (Gravimetric Vapor Sorption - GVS) lam vi

du ciia mau c6 cong thirc I & dang tinh thé 1.

Fig. 4 mo ta anh chup kinh hién vi dién tir quét (scanning electron microscopic -
SEM) ctia céc hat cia mau c6 cong thire I & dang I & do phong dai 500 (A); 2000 (B);
va 5000 (C).

Fig. 5 mO ta so dd nhidu xa bot tia X (XRP) 1am vi du clia mau c6 cdng thirc I & dang

tinh thé II.

Fig. 6 md ta so dd nhidu xa nhiét lugng quét vi sai (DSC) lam vi du (45 thi trén) va
bidu dd nhiét phan tich nhiét trong lugng (TGA) (dd thi du6i) cia mau c6 cong thic I
& dang tinh thé I1.

Fig. 7 md ta su hép thu hoi trong luong (GVS) lam vi du cia mau c6 cdng thic I &

dang tinh thé II.

Fig. 8 mo t4 so dd nhiéu xa bot tia X (XRP) lam vi du cua mau c6 cong thirc I & dang

tinh thé TIL.

Fig. 9 mo ta biéu dd nhiét phan tich nhiét trong luong (TGA) lam vi du (dd thi trén)
va so d6 nhidu xa nhiét lugng quét vi sai (DSC) (46 thi dudi) cna mau c6 cong thirc [

& dang tinh thé III.

Fig. 10 mé ta so @6 nhiéu xa bot tia X (XRP) 1am vi du cia mau c6 cong thirc I & dang

tinh thé IV.

Fig. 11 mo ta bidu dd nhiét phéan tich nhiét trong luong (TGA) lam vi du (duong nét
dirt) va so @b nhiéu xa nhiét lugng quét vi sai (DSC) (duong nét lién) cta mau c6

cong thuc 1 & dang tinh thé IV.

Fig. 12 mo ta sy hép thu hoi trong lugng (GVS) lam vi du cta mau c6 cdng thirc I &

dang tinh thé TV.
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Fig. 13 mo ta so dd nhiu xa bot tia X (XRP) 1am vi du ciia mau cé cong thitc I & dang

tinh thé V.

Fig. 14 mo ta bidu dd nhiét phan tich nhiét trong lwong (TGA) lam vi du (duong nét
dut) va so dd nhiéu xa nhiét luong quét vi sai (DSC) (dudng nét lién) cia mau c6

cong thire I ¢ dang tinh thé V.

Fig. 15 mo ta su hép thy hoi trong lugng (GVS) lam vi dy cua mau c6 cdng thic I &

dang tinh thé V.

Fig. 16 mo ta so dd nhiéu xa bdt tia X (XRP) 1am vi du ctia mau c6 cong thitc I & dang

tinh thé VL.

Fig. 17 mo ta bidu dd nhiét phén tich nhiét trong lugng (TGA) lam vi du (dudng nét
lidn) va so dd nhifu xa nhiét lugng quét vi sai (DSC) (dwong nét dat) cla mau ¢

cong thue I & dang tinh thé VI

Fig. 18 md ta su hép thu hoi trong lugng (GVS) lam vi du cia mau c6 cdng thic I &

dang tinh thé VI.

Fig. 19 mo ta so dd nhiéu xa bdt tia X (XRP) lam vi du cua mau c6 cong thirc I & dang

v6 dinh hinh.

Fig. 20 mo ta so dd nhiéu xa bdt tia X (XRP) lam vi du cua mau (S)-(2R,3R,11bR)-3-
isobutyl-9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-1H-pyrido[2, 1-aJisoquinolin-2-yl 2-
amino-3-metylbutanoat dihydroclorua (cong thirc II) & dang tinh thé L.

Fig. 21 mo ta so dd nhiu xa nhiét luong quét vi sai (DSC) lam vi du (d6 thi trén) va
bidu db nhiét phan tich nhiét trong lugng (TGA) (49 thi du6i) cia mau cé cong thirc IT
& dang tinh thé 1.

Fig. 22 mo ta su hép thu hoi trong lwgng (GVS) lam vi du cua mau c6 cong thirc IT &

dang tinh thé 1.
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Fig. 23 md ta so dd nhidu xa bot tia X (XRP) lam vi du cta mau c6 cong thie 11 &
dang tinh thé II.

Fig. 24 mo ta so dd nhiu xa nhiét luong quét vi sai (DSC) lam vi du (dd thi trén) va
bidu dd nhiét phén tich nhiét trong luong (TGA) (dd thi dudi) cia mau ¢6 cong thire II
& dang tinh thé 1.

Fig. 25 mo ta sy hép thy hoi trong lwgng (GVS) lam vi dy cua mau c6 cong thirc II &

dang tinh thé II.

Fig. 26 md ta so dd nhidu xa bot tia X (XRP) 1am vi du cta méu c6 cong thiae 11 &

dang vo6 dinh hinh.

Céc duong nét dut va nét lién trong cac Fig. ndy chi nhdm muc dich phan biét

céc do thi va khong dugc hiéu 1a cuong do tin hidu.

MG ta chi tiét sang ché
Céac dinh nghia

Mot sb thuét ngit duge xac dinh dudi day de tao diéu kién cho viéc hicéu vé ban

mo ta néu & day.

Néi chung, cach dit tén st dung & ddy va céc quy trinh thi nghiém trong linh
vuc hda hitu co, hoa duge, va nganh duge dugc mo ta ¢ day da dugc biét rd va thudong
duogc dung trong linh vyc ndy. Trir khi ¢6 quy dinh khac, tAt ca cac thuat ngit k¥ thuat
va khoa hoc st dung & ddy, néi chung, c6 chung nghia nhu thuong dugc hiéu béi

ngudi c6 hidu biét trung binh vé linh vuc k¥ thuat cia sdng ché nay.

Thuét ngit "di tuong" 12 néi dén dong vat, bao gbm, nhung khong giéi han &,
dong vat linh trudng (vi dy, ngudi), bo cai, lon, ciru, d€, ngua, chd, meéo, tho, chuot
céng, hodc chudt nhit. Céc thuat ngit “ddi tugng” va “bénh nhan” dugc st dung thay
nhau ¢ day lién quan dén, vi dy, d6i tuong dong vat c6 v, nhu d6i tugng nguoi, theo

mdt phuong an 1a nguoi.
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Khi dugc st dung ¢ day, "dugc lam giau ddng vi" 14 néi dén nguyén tir c6
thanh phan ddng vi khong phai thanh phin ddng vi tu nhién ctia nguyén tr d6. "Puoc
lam giau ddng vi" con co thé 1a hop chét chura it nhit mot nguyén ti c6 thanh phan

ddng vi khong phai thanh phén ddng vi t nhién ctia nguyén tir do.

D4i v6i cac hop chét dugce dé xuét & day, khi vi tri nguyén tir cu thé duoc chi
dinh 13 c6 doteri hodc "D", thi dugc hiéu 14 d6 gidu ctia doteri tai vi tri d6 gé‘m nhu 16n
hon @6 giau ty nhién cta doteri, la khodng 0,015%. Vi tri duoc chi dinh 1a c6 doteri
thudng c6 yéu tb 1am giau ddng vi t6i thiéu bing, theo cdc phuong an cu thé, it nhit 12
1000 (15% su két hop doteri), it nhét 1a 2000 (30% sw két hop doteri), it nht 12 3000
(45% su két hop doteri), it nhét 1a 3500 (52,5% su két hop doteri), it nhét 13 4000
(60% su két hop doteri), it nhit 1a 4500 (67,5% su két hop doteri), it nhét 1a 5000
(75% su két hop doteri), it nhét 1a 5500 (82,5% su két hop doteri), it nhat 1a 6000
(90% su két hop doteri), it nhét 1a 6333,3 (95% su két hop doteri), it nhat 1a 6466,7
(97% su két hop doteri), it nhat 13 6600 (99% su két hop doteri), hogc it nhét 1a
6633,3 (99,5% su két hop doteri) & mdi vi tri doteri dugc chi dinh.

Do giau dong vi cia cac hop chit dugc d xuit & day co thé duge xé4c dinh
bing cach sir dung cac phuong phap phan tich thong thuong da biét ddi véi nguoi c6
hiéu biét trung binh vé linh vuc ndy, bao gbdm phuong phép phd khdi lugng, phd cong
hudng tir hat nhén, va tinh thé hoc.

Do giau df‘)ng vi (vi du, doteri hoa) ctia duogc phém dé cai thién dugc dong hoc
("pharmacokinetics - PK"), dugc luc hoc ("pharmacodynamics - PD"), va profin doc
tinh, d3 duoc chirng minh trude d6 v6i mot s6 loai thudc. Xem tai liéu, vi dy, Lijinsky
et. al., Food Cosmet. Toxicol., 20: 393 (1982); Lijinsky et. al., J. Nat. Cancer Inst.,
69: 1127 (1982); Mangold et. al., Mutation Res. 308: 33 (1994); Gordon et. al., Drug
Metab. Dispos., 15: 589 (1987); Zello et. al, Metabolism, 43: 487 (1994); Gately et.
al., J. Nucl. Med., 27: 388 (1986); Wade D, Chem. Biol. Interact. 117: 191 (1999).

bJ giau ddng vi clia thudc c6 thé duge sir dung, vi duy, dé (1) 1am giam hodc

loai bd cac chét chuyén héa khdng mong mubn, (2) ting thoi gian ban thai cla thudc
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gbc, (3) giam sb lidu cAn dé dat duogc tdc dung mong muén, (4) giam lugng lidu can dé
dat dugc tic dung mong mudn, (5) ting su hinh thanh chét chuyén héa hoat tinh, néu
chét chuyén héa bét ky duoc tao ra, va/hodc (6) giam sy sén sinh chét chuyén hoa co
hai trong cdc md cu thé va/hoic tao ra thubc hiéu qua hon va/hodc thubc an toan hon
cho phuong phép tri liéu két hop, cho du phuong phap tri ligu két hop dugc dung cdy
hay khong.

Viéc thay thé nguyén t& cho mot trong sb cac chét dong vi cia n6 thuong dan
dén viéc thay do6i tdc do phan ung clia phan tng hoa hoc. Hién tuong nay da biét 1a
hiéu Gng ddng vi dong ("Kinetic Isotope Effect - KIE™). Vi du, néu lién két C—H bj
pha v& & bude xéac dinh téc do trong phan Gmg hoéa hoc (nghia 13, bude c6 nang luong
trang thai chuyén tiép cao nhét), su thay thé doteri cho hydro 1am giam tbc dd phan
g va quy trinh phan Ung s& chim lai. Hién tuong nay da biét dén 1a hidu tmg dong
vi dong doteri ("Deuterium Kinetic Isotope Effect - DKIE"). (xem tai liéu, vi du,
Foster et al., Adv. Drug Res., vol. 14, trang 1-36 (1985); Kushner et al., Can. J.
Physiol. Pharmacol., vol. 77, trang 79-88 (1999)).

D0 16n cua DKIE ¢6 thé duogc biéu hién & dang ty 1€ gitta tdc d6 cta phan ng
da néu, trong do lién két C-H bi pha v&, va cung phan tmg trong d6 doteri dugc thay
cho hydro. DKIE c6 thé ndm trong khoang tr 1 (khong c6 hi€u ung ddng vi) dén con
s6 rat 16n, nhu 50 hoic cao hon, nghia 13 phan Gng co thé 12 chdm hon ndm muoi lan,
hodc nhiéu hon, khi doteri dugc thay cho hydro. Gia tri DKIE cao c6 thé mot phén la
do hién tuong da biét dén 1a higu Ung tunen, 1a két qua clia nguyén 1y bét dinh. Hiéu
rng tunen dugc gan cho khéi lugng nho nguyén tir hydro, va hi¢u Gng nay xay ra boi
vi trang thai chuyén tiép lién quan dén proton ddi khi co thé tao ra khi khong c6 mat
ning luong hoat hoa cAn thiét. Do doteri c¢6 khéi lwong 16n hon hydro, nén vé mit

théng ké doteri c6 rt it kha ning x4y ra hién tuong nay.

Triti ("T") 12 ddng vi phong xa cia hydro, st dung trong nghién ctru, 10 phan
rng nhiét hach, may tao notron va thubc c6 phong xa dung dé chin doan bénh. Triti la

nguyén t& hydro c6 2 notron & tdm va co nguyén tir luong gin bang 3. N6 ¢6 mot

-10-
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cach ty nhién trong mdi trudong & ndng do rét thip, thong thudong nhét 12 tim thdy &
dang T>O. Triti phan huy cham (thoi gian béan thai = 12,3 ndm) va phat ra hat beta
nang lugng thip ma khong thé tham nhép 16p ngoai cta da nguoi. Su tiép xuic bén
trong 1a nguy co chinh két hop véi chét ddng vi ndy, nhung chét nay phai dugc nubt &
lugng 16n méi dat ra mdi de doa déng ké cho sttc khde. Khi so sanh véi doteri, luong
triti it hon phai dugc tiéu thy truée khi n6 dat dén mirc nguy hiém. Sy thay thé triti
("T") cho hydro dan dén lién két con manh hon doteri va tao ra hi¢u ung ddng vi 16n
hon vé sb luong. Tuong tu, su thay thé ddng vi cho cac nguyén t5 khac, bao gdm,
nhung khong gi¢i han &, 3C hodc "*C b1 voi cacbon, 38, 34S, hodc 3¢S ddi véi luu
huynh, 1SN d6i véi nito, va 170 hodc 80 déi véi oxy, 6 thé dan dén hiéu Gmg dong vi

dong tuong tu.

Vi du, DKIE dugc st dung dé 1am giam doc tinh ¢ gan cla halothan ¢ thé
b%mg cach 1am han ché viéc tao ra céc loai phan ing nhu trifloaxetyl clorua. Tuy
nhién, phuong phap nay khong thé duoc ap dung cho tht ca cac loai thudc. Vi du, su
két hop doteri c6 thé din dén sy thay ddi chuyén hoa. Khéi niém thay dbi chuyén héa
khing dinh ring xenogen, khi tich bing enzyme pha I, c6 thé gén két tam thoi va gin
két lai & cac ciu tao khac nhau truGe khi phan ing héa hoc (vi dy, oxy hoéa). Gid
thuyét ndy duoc hd trg boi kich thude trong dbi 16n cta céc ngan gin két trong nhiéu
enzym pha I va ban chét 16n x0n cta nhiéu phan ung chuyén héa. Sy thay i chuyén
héa c6 thé dan dén ty 1& khac nhau cia céc chét chuyén hoéa da biét ciing nhu céac chét
chuyén hoéa hoan toan méi. Profin chuyén héa méi nay c6 thé truyén nhiéu hoic it doc

tinh.

Co thé dong vat biéu hién cac enzym khac nhau nhim muc dich loai bd cac
chét la, nhu céc chit diéu tri, tir hé tudn hoan cua co thé d6. Vi du vé cac enzym nay
bao gébm enzym P450 séc t§ té bao ("cytochrome P450 enzymes - CYPs"), esteraza,
proteaza, reductaza, dehydrogenaza, va monoamin oxidaza, phan ung v6i va chuyén
héa céc chét la ndy thanh nhiéu chét trung gian hodc chét chuyén héa c6 cuc dé bai
tiét qua than. Mot s6 phan g chuyén hoa thong thuong nhét cta cac duge chét lién

quan dén su oxy héa lién két cacbon-hydro (C—H) thanh lién két pi cacbon-oxy (C-O)
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hodc cacbon-cacbon (C-C). Chét chuyén héa thu duge co thé 12 bén hogic khong bén
trong diéu kién sinh 1y, va c¢6 thé co céc profin ddc tinh dugc dong hoc, dugc luc hoc,
va cip tinh va lau dai v& co ban 12 khéc so v6i cac hop chét gbc. Pbi véi nhiéu thube,
phan Gng oxy hoa dién ra nhanh chéng. Do do, céac thudc nay thuong can dung nhiéu

liéu hodc dung liu cao hdng ngay.

Do d6, db gidu ddng vi & mot sb vi tri nhét dinh ctia hop chit néu & day s€ tao
ra KIE phat hién dugc 13 s& anh hudng dén profin dugc dong hoc, dugc ly, va/hodc
doc tinh cta hop chit néu & day so véi hop chét tuong tu c6 thanh phan dong vi tu
nhién.

Thust ngtt "bién thé ddng vi" 14 néi dén chit didu tri ma bao gbm ty 18 khong tu
nhién cta chit ddng vi & mdt hodc nhidu nguyén ti cAu thanh chét diéu tri nay. Theo
mot s6 phuong 4n, "bién thé dong vi" cua chét diéu tri bao gbdm ty 1¢ khong ty nhién
ctia mdt hodc nhidu chét ddng vi, bao gdm, nhung khong gioi han ¢, hydro ('H),
doteri (CH), triti *H), cacbon-11 (*'C), cacbon-12 (**C), cacbon-13 (13C), cacbon-14
(4C), nito-13 (**N), nito-14 (**N), nito-15 (°N), oxy-14 (1*0), oxy-15 (1*0), oxy-16
(150), oxy-17 (10), oxy-18 (**0), flo-17 ('F), flo-18 (8F), phospho-31 (*'P),
phospho-32 (**P), phospho-33 (*°P), luu huynh-32 (32S), Iru huynh-33 (*S), luu
huynh-34 ¢4S), luu huynh-35 (5S), luu huynh-36 (9S), clo-35 (*C), clo-36 (*CD),
clo-37 (’Cl), brom-79 ("Br), brom-81 (*'Br), iot 123 (12]), iot-125 (1), iot-127
(1271), iot-129 ('¥I), va iot-131 (*'T). Theo mdt s6 phuong én nhit dinh, "bién thé
ddng vi" cla chét diéu tri bao gém ty 1é khong tu nhién cua mot hoac nhiu chit ddng
vi, bao gdm, nhung khong gi6i han &, hydro (*H), doteri (°H), triti (*H), cacbon-11
(11C), cacbon-12 (12C), cacbon-13 (1*C), cacbon-14 (**C), nito-13 (13N), nito-14 (1*N),
nito-15 (5N), oxy-14 (10), oxy-15 (°0), oxy-16 (*°0), oxy-17 (170), oxy-18 (130),
flo-17 (\F), flo-18 ('3F), phospho-31 (*'P), phospho-32 (**P), phospho-33 (**P), luu
huynh-32 (2S), luu huynh-33 (**S), luu huynh-34 (348), luvu huynh-35 (*°S), luu
huynh-36 (%S), clo-35 (**Cl), clo-36 (*°Cl), clo-37 (7C1), brom-79 ("Br), brom-81
(¥1Br), iot 123 (121), iot-125 (251), iot-127 ("27I), iot-129 (1), va fot-131 (D).
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Puoc hiéu 13, trong chét didu tri, hydro bét ky c6 thé 1a 2H, vi du, ho#c cacbon
bat ky c6 thé 1a 13C, vi dy, hodc nito bat ky c6 thé 1a 1N, vi du, hogic oxy bét ky 6 thé
14 180, vi duy, khi thuc hién theo ¥ kién ctia ngudi c6 hidu biét trung binh vé linh vuc
nay. Theo mot sb phuong an nhét dinh, "bién thé df‘)ng vi" cua chét diéu tri bao g6m

ty 1& khong tu nhién cia doteri (D).

Cac thuit ngit "didu tri" va "su diéu tri" nghia 1a bao gém lam diu hodc loai bd
rdi loan, bénh, hoic tinh trang bénh, hodc mot hodc nhiéu triéu ching két hop véi rdi
loan, bénh, hodc tinh trang bénh; hodc 1am diu hoic tiét trir (cac) nguyén nhan gy rbi

loan, bénh, hodc tinh trang bénh.

Céc thuat ngir "ngan ngira" va "sw ngin nglra" nghia la bao gdm phuong phap
1am can tr& va/hodc loai trir sy khéi phat cua 61 loan, bénh, hodc tinh trang bénh,
va/hodc céc triéu chimg kém theo cla no; trir dbi tuong mic rdi loan, bénh, hoic tinh
trang bénh; hodc lam giam nguy co méc rdi loan, bénh, hodc tinh trang bénh cta dbi

tuong.

Khi duge st dung & day, va trir khi ¢6 quy dinh khdc, cac thuat ngir "diéu
chinh," va "su didu chinh" 1a néi dén viéc ngin ngtra hogc lam cham sy tién trién, lay
lan hodc x4u di cia bénh hodc 161 loan, hodc cia mot hodc nhiéu triéu chimg cta nd.
Théng thudng, cac tic dung c6 lgi ma d6i twong nhan dugc tur chit phong tranh
va/hodc diéu tri khong chita dugc bénh hodc rbi loan. V& van dé nay, thuét ngit "didu
chinh" bao gdm viéc diéu tri cho dbi tugng méc bénh cu thé cb ging dé ngan ngira

hodc lam gidm t8i thiéu bénh quay trd lai.

Khi duge sit dung & ddy, sy cai thién céc tri¢u ching clia rbi loan cu thé bing
céch ding duge phdm cu thé 12 n6i dén sy gidm bot bt ky, di 1a 1au dai hay tam thoi,

6n dinh hay khong 6n dinh, c6 thé dwoc cho hodc két hop voi dung ché pham.

Thuat ngit "rdi loan" khi duge sir dung & day dugc hidu chung 1a ddng nghia,
va dugc st dung thay phién véi, cc thuat ngit "bénh", "hdi ching", va "tinh trang

bénh" (nhu trong tinh trang bénh Iy y té), vi tit ca cac thudt ngit ndy déu phan 4nh tinh
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trang khong binh thudong cia co thé ngudi hodc co thé dong vat hodc ciia mot trong sb
cac bg phan co th8 ma suy yéu chirc ning binh thuong, thuong dugce biéu thi bing cac

d4u hiéu va triéu ching phén biét.

Thu4t nglt "lugng c6 hi€u qua diéu tri" nghia 1a bao gﬁ‘)m lugng hop chét ma,
khi dung, 1a du dé ngan sy phat trién ctia, hodc lam gidm mot s6 sy lan rong, mot hodc
nhiéu triéu chimg cua rbi loan, bénh, hodc tinh trang bénh dugc diéu tri. Thuat ngit
"lugng cd hiéu qua didu tri" con noi dén luong hop chét 1a da dé tao ra dap Gng sinh
hoc hodc y hoc cta phan tr sinh hoc (vi dy, protein, enzym, ARN, hodc ADN), té béo,
md, hé théng, dong vat, hodc ngudi, dang duge céc nha nghién cfru, bac s§ tha y, bac

s¢ y khoa, hodc bac s§ 14m sang tim kiém.

Khi duoc st dung & day, va trir khi c6 quy dinh khéac, "luong c6 hi€u qua
phong tranh" cta hop chét 1a luong da dé ngin ngira bénh hodc rdi loan, ho#ic ngén su
trd lai ctia bénh hodc r6i loan. Luong c6 hi€u qua phong trénh cta hop chét nghia 1a
luong chét diéu tri, riéng hodc két hop v6i mot hodc nhidu chét khac, tao ra loi ich
phong tranh trong viéc ngin nglra bénh. Thuat nglt "lugng c6 hiéu qua phong tranh"
c6 thé bao gi‘)m lugng 1am cai thién toan bo sy phong tranh hodc ting cuong hiéu qua

phong tranh cta chét phong tranh Khéc.

Thuét ngit "chit mang duge dung", "ta duge dugc dung", "chét mang kha dung
vé mit sinh 1y", hodc "t dugc kha dung vé& mit sinh 1y" 12 noi dén nguyén liéu, ché
pham, hodc chét din thudc duge dung, nhu chit don 16ng hodc ran, chit pha lodng,
dung modi, hogc nguyén liéu bao nang. Theo mot phuong an, mdi thanh phan 1 "dugc
dung" theo nghia thich hop véi cac thanh phan khac cta dugc pham, va thich hop dé
dung tiép xtc véi md hodc bd phan co thé cia ngudi va dong vat ma khong c6 doc
tinh, su kich thich, phan tng di tmg, tinh gay mién dich qua muc, hodc cac vén dé
hoidc bién chimg khéc, tuong xung v6i ty 1¢ loi ich/rii ro thich hop. Xem tai li€u,
Remington: The Science and Practice of Pharmacy, 22nd ed.; Pharmaceutical Press:
2012; Handbook of Pharmaceutical Excipients, Tth ed.; Rowe et al., Eds.; The
Pharmaceutical Press: 2012; Handbook of Pharmaceutical Additives, 3rd ed.; Ash and
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Ash Eds.; Gower Publishing Company: 2007; Pharmaceutical Preformulation and
Formulation, 2nd ed.; Gibson Ed.; CRC Press LLC: Boca Raton, FL, 2009.

Nhu duge st dung trong ban md ta va phan yéu cau bao hod kém theo, cac mao
tir khong x4c dinh va mao tir xac dinh bao gém so nhiéu cling nhu sd it, trir khi ¢6 quy

dinh rd rang khéc.

Thuét ngit "khoang" hodc "x4p xi" nghia 14 sai s6 chip nhan dugc d6i véi gid
tri cu thé duge ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuat nay xac dinh, phu
thudéc mot pha‘in vao cach do hoic xac dinh gia tri d6 nhu thé nao. Theo mot sb
phuong an nhéit dinh, thuat ngt "khoang" hodc "xép xi" nghia 13 nam trong 1, 2, 3,
hodc 4 d6 1éch chudn. Theo mot sé phwong an nhét dinh, thuét ngir “khoang” hodc
“xép xi" nghia la nim trong 30%, 25%, 20%, 15%, 10%, 9%, 8%, 7%, 6%, 5%, 4%,
3%, 2%, 1%, 0,5%, hodc 0,05% cta gia tri hodc khoang gié tri da cho. Theo mot s6
phuong an nhét dinh, “khoéng” hodc “xap xi" dbi v6i cac dinh hai-theta cua nhiéu xa

bot tia X nghia 1a nam trong khoang + 0,2°.

Céc thudt ngfr "thanh phan hoat tinh" va "hoat chat" 12 néi dén hop chat, duoc
dung, riéng hodc két hop v6i mot hodc nhiéu t4 duoc dugc dung, cho dbi tugng dé
didu tri, ngin nglra, hodc lam cai thién mdt hodc nhiéu triéu ching cua roi loan, bénh,
hogc tinh trang bénh. Khi dugc sir dung & day, "thanh phan hoat tinh" va "hoat chat"
6 thé 1a chét ddng phan c6 hoat tinh quang hodc bién thé ddng vi cua hop chét duoc

mo ta & day.

Thuét ngit "khang dung moi" 1a n6i dén chit 16ng ma duge thém vao dung mdi
dé giam do tan cta hop chét trong dung moi do, trong mot s6 truong hop, dan dén két

tda hop chét.

A

Céc thuat ngit "thubc", "chét diéu tri", va "chét hoa hoc tri liéu" 1a ndi dén hop
chét, hodc dugc phém cua no, duge dung cho dbi tuong dé diéu tri, ngin ngira, hodc

]lam cai thién mdt hozc nhiéu triéu chimg cia 161 loan, bénh, hodc tinh trang bénh.
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Thuat ngit "solvat" 1a noi dén phuc chét hoic chit két tu tao béi mot hodc
nhiéu phén tir chét tan, vi du, hop chit néu & day, va mot hodc nhiéu phan tir dung
mdi, 6 mit & lugng ty lugng hodc khong ty luong. Dung mbi thich hop bao gom,
nhung khong giéi han 6, nuéc, metanol, etanol, n-propanol, isopropanol, va axit
axetic. Theo mdt s6 phuong an nhit dinh, dung méi 12 dugc dung. Theo mét phuong
an, phuc chit hodc chit két tu 1a & dang tinh thé. Theo phuong an khac, phuc chét
hozic chit két tu 1a & dang khong phai tinh thé. Néu dung mdi 12 nudc, solvat 1a hydrat.
Vi du v& cac hydrat bao gbdm, nhung khong giéi han ¢, hemihydrat, monohydrat,
dihydrat, trihydrat, tetrahydrat, va pentahydrat.

Thut ngit "dang tinh thé" ctia hop chat c6 thé dé cap dén dang tinh thé bat ky
cua hop chit & dang axit tu do, hop chit & dang bazo ty do, & dang mudi cdng axit cua
hop chit, mudi cdng bazo clia hop chét, phirc chit cia hop chét, solvat (bao gdm
hydrat) cta hop chat, hoic ddng tinh thé cua hop chit. Thuat ngit "dang ran" cia hop
chét o6 thé d& cap dén dang tinh thé bAt k¥ ciia hop cht hodc dang v6 dinh hinh bét
ky cta hop chit & dang axit ty do, hop chit & dang bazo ty do, & dang mudi cong axit
cta hop chét, mudi cong bazo cta hop chét, phirc chét ctia hop chét, hogc solvat (bao
gdm hydrat) ctia hop chit, hogc ddng két tia cua hop chét. Trong nhiéu trudng hop,
céac thuat ngit "dang tinh th&" va "dang rn" c6 thé d& cap dén cic dang la dugc dung,
bao gbdm, vi dy, cac dang mubi cdng duge dung, phirc chit dugce dung, solvat dugc

dung, ddng tinh thé duoc dung, va ddng két tia duge dung.

Thuét ngit "rdp khudn" 1a no6i dén hanh vi 13p lai xuét hién 13p di 13p lai véi su

thay ddi khong déng k& hoic, thuong 14 it, nhu mot loat chuyén dong phuc tap.

Thuat ngit "rdi loan ting dong" hodc "r§i loan van dong ting dong" hodc
"ching tdng dong" 1a noi dén rbi loan hodc bénh dic trung béi cdc vén dong khong tu
chi, quéa mirc, khong binh thuong. Cac 161 loan nay bao gdm nhung khong gidi han &
bénh Huntington, 1di loan van dong mudn, hoi chimg Tourette, rdi loan truong luc,
chimg mua vung nira nguoi, ching mia giat, chung mua giat do tudi gia, hodc tat may

gidt (tic).
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Thuat ngte "rbi loan than kinh" ho#c "bénh than kinh" bao gém nhung khong
gi6i han & r6i loan ting dong, 1di loan ludng cuc, 16i loan trAm cam chinh, chimg lo
au, r6i loan ting dong giam chu y, ching mt trf, trim cam, chung mét ngy, chimg rdi
loan tdm than, rdi loan cing théng sau chan thuong, lam dung thude, rdi loan van
dong do levodopa ctia bénh Parkinson, rbi loan vin ddng, hodc 161 loan thach thirc

chong doi.

Thuét ngit "hoi ching mudn" bao gém nhung khong gi6i han & roi loan van
dong mudn, roi loan trwong lyc mudn, chimng ngdi nim khong yén mudn, tat may giat

mudn, giat rung co, hoi ching run va hoi chimg cai nghién cap ciu.

Thuét ngit "VMAT2" 1a néi dén chét ddng phan vén chuyén monoamin tai 2 &
ngudi, protein xuyén mang tac dong dén monoamin van chuyén, dic biét 1a chét dan
truyén than kinh nhu dopamin, norepinephrin, serotonin, va histamin, tir dung dich

bao tuong té bao vao ti synap.

Thuat ngl "rdi loan qua trung gian VMAT2", 12 néi dén rdi loan duoc dic
trung boi hoat dong VMAT?2 khong binh thuong, hodc hoat dong VMAT2 ma, khi
didu bién, din dén cai thién cac quy trinh sinh hoc khdng binh thudng khac. R&i loan
qua trung gian VMAT?2 ¢6 thé duge dan xép hoan toan hodc mot phan bang cach didu
bién VMAT2. Cu thé, réi loan qua trung gian VMAT?2 la rbi loan trong do6 su trc ché
VMAT?2 din dén mot sb tac dong dén rdi loan co ban, vi du, ding chat @rc ché

VMAT?2 din dén mot sé cai thién & it nhat mot s6 bénh nhan dang dieu tri.

Thuat ngir "chit trc ché VMAT2", "Gc ché VMAT2", hodc "su tc ché
VMAT?2" 12 néi dén khi nang ciia hop chét boc 16 & ddy dé thay thé chuc ning cua
VMAT2. Chat tc ché VMAT2 c6 thé phong bé hogc lam giam hoat dong cua
VMAT? bing cach tao ra lién két cong hod tri thuén nghich hogc khong thuén nghich
gitra chét e ché va VMAT? hodic thong qua sy hinh thanh phirc chét gén két khong
ddng hoa tri. Sy tc ché nay chi c6 thé dugc biéu thi & céc loai té bao cu thé hoic ¢6
thé con tuy vao giai doan sinh hoc cu thé. Thuat ngit "chét trc ché VMAT2", "tc ché

VMAT?2", hoic "su trc ché VMAT2" con néi dén viéc thay doi chirc ning cua
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VMAT? bang cach 1am giam kha ning c6 thé xay ra cac dang phuc chét gitta VMAT2
va chit nén tu nhién. Theo mot ) phuong an, sy cai bién cia VMAT?2 c6 thé duge
danh gia bang cach st dung phwong phép dugc md ta trong WO 2005/077946; WO
2008/058261; EP 1716145; Kilbourn et al., European Journal of Pharmacology 1995,
(278), 249-252; Lee et al., J. Med. Chem. , 1996, (39), 191-196; Scherman et al.,
Journal of Neurochemistry 1988, 50(4), 1131-36; Kilbourn et al., Synapse 2002,
43(3), 188-194; Kilbourn et al., European Journal of Pharmacology 1997, 331(2-3),
161-68; va Erickson et al., Journal of Molecular Neuroscience 1995, 6(4), 277-87.

"Mudi duge dung" 1 n6i dén mudi bét ky cua hop chit néu & day ma giir cac
tinh chit sinh hoc cia né va khong doc hodc mat khac gift ca tac dung khdng mong
mudn khi st dung duge pham. Cac mubi nay c6 thé dugce 14y tir nhiéu ion trai dau hitu
co va vo co da biét trong linh vuc k§ thudt nay. Céc mudi ndy bao gdm, nhung khong
giéi han &: (1) cac mudi cong axit tao thanh véi cac axit hitu co hodc v co nhu cac
axit clohydric, bromhydric, sulfuric, nitric, phosphoric, sulfamic, axetic, trifloaxetic,
tricloaxetic, propionic, hexanoic, xyclopentylpropionic, glycolic, glutaric, pyruvic,
lactic, malonic, sucxinic, sorbic, ascorbic, malic, maleic, fumaric, tartaric, Xitric,
benzoic, 3-(4-hydroxybenzoyl)benzoic, picric, xinnamic, mandelic, phthalic, lauric,
metansulfonic, etansulfonic, 1,2-etan-disulfonic, 2-hydroxyetansulfonic,
benzensulfonic,  4-clobenzensulfonic, 2-naphthalensulfonic, 4-toluensulfonic,
camphoric, camphorsulfonic, 4-mety1bixyclo[2.2.2]-oct-2-en—1-carboxy1ic,
glucoheptonic, 3-phenylpropionic, trimetylaxetic, tert-butylaxetic, lauryl sulfuric,
gluconic, benzoic, glutamic, hydroxynaphthoic, salixylic, stearic, xyclohexylsulfamic,
quinic, muconic va céc axit tuong tu; hoac (2) céac mudi tao thanh khi proton c6 tinh
axit ¢c6 mat trong hop chét gbc (a) dugce thay bing ion kim loai, vi du, ion kim loai
kidm, ion kidm thd hodc ion nhém, hogic cac hydroxit kim loai kiém hoic kim loai
kiém thd, nhu natri, kali, canxi, magie, nhom, lithi, k&m, va bari hydroxit, amoniac,
hoic (b) céac chi sb phéi tri v6i bazo hitu co, nhu cdc amin hitu co béo, vong béo, hodc
thom, nhu amoniac, metylamin, dimetylamin, dietylamin, picolin, etanolamin,

dietanolamin, trietanolamin, etylendiamin, lysin, arginin, ornithin, cholin, N,N'-
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dibenzyletylen-diamin, cloprocain, dietanolamin, procain, N-benzylphenetylamin, N-
metylglucamin piperazin, tris(hydroxymetyl)-aminometan, tetrametylamoni hydroxit,

va chit turong ty.

C4c mubi dugc dung con bao gbm, chi lam vi du va khong gidi han g, natri,
kali, canxi, magie, amoni, tetraalkylamoni, va chit twong tu, va khi hop chit chtra
chtrc bazo, cac mudi cla céc axit hiru co hodc vo co khong doc, nhu hydrohalogenua,
vi dy, hydroclorua va hydrobromua, sulfat, phosphat, sulfamat, nitrat, axetat,
trifloaxetat, tricloaxetat, propionat, hexanoat, xyclopentylpropionat, glycolat, glutarat,
pyruvat, lactat, malonat, sucxinat, sorbat, ascorbat, malat, maleat, fumarat, tartarat,
xitrat, benzoat, 3-(4-hydroxybenzoyl)benzoat, picrat, xinnamat, mandelat, phtalat,
laurat, metansulfonat (mesylat),  etansulfonat, 1,2-etan-disulfonat, 2-
hydroxyetansulfonat, benzensulfonat (besylat), 4-clobenzensulfonat, 2-
naphthalensulfonat, 4-toluensulfonat, camphorat, camphorsulfonat, 4-
metylbixyclo[2.2.2]-oct-2-en-1-carboxylat, glucoheptonat, 3-phenylpropionat,
trimetylaxetat, tert-butylaxetat, lauryl sulfat, gluconat, benzoat, glutamat,
hydroxynaphthoat, salixylat, stearat, xyclohexylsulfamat, quinat, muconat, va tuong

tu.

Thuit ngt "axit amin" 1a noi dén cac axit amin a, B, Yy, hodc 6 xuit hién tu
nhién va téng hop, va bao gdm nhung khong gi6i han ¢, cac axit amin tim thdy trong
protein, nghia 1a, glyxin, alanin, valin, leuxin, isoleuxin, methionin, phenylalanin,
tryptophan, prolin, serin, threonin, xystein, tyrosin, asparagin, glutamin, aspartat,
glutamat, lysin, arginin va histidin. Theo mdt phuong 4n, axit amin 1a & cAu hinh L.
Theo cach khéc, axit amin cO thé 13 dn xuit cua alanyl, valinyl, leuxinyl, isoleuxinyl,
prolinyl, phenylalaninyl, tryptophanyl, methioninyl, glyxinyl, serinyl, threoninyl,
xysteinyl, tyrosinyl, asparaginyl, glutaminyl, aspartoyl, glutaroyl, lysinyl, argininyl,
histidinyl, p-alanyl, B-valinyl, -leuxinyl, B-isoleuxinyl, p-prolinyl, B-phenylalaninyl,
B-tryptophanyl, B-methioninyl, B-glyxinyl, B-serinyl, B-threoninyl, B-xysteinyl, f-
tyrosinyl, B-asparaginyl, B-glutaminyl, B-aspartoyl, B-glutaroyl, B-lysinyl, B-argininyl,
hodc B-histidinyl.
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Céc dang rdn

Theo mdt phuong 4n, sang ché @& xuét cac mudi duoc dung cua (2R,3R,11bR)-
3-isobutyl-9,10-dimetoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2, 1-a]isoquinolin-2-yl
este cia axit (S)-2-amino-3-metyl-butyric hodc bién thé ddéng vi cta ching.
(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy- 1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-

alisoquinolin-2-yl este cla axit (S)-2-amino-3-metyl-butyric c6 cong thirc cAu tao:

Hop chit (2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-1,3,4,6,7,1 1b-hexahydro-
2H-pyrido[2,1-a]isoquinolin-2-yl este cua axit (S)-2-amino-3-metyl-butyric, con dugc
biét dén 1a valbenazin, ¢ thé duogc didu ché theo céac Patent M¥ sb6 8,039,627 va

8,357,697, phin md tA clia céc patent nay cfing dwoc két hop & ddy dé tham khao.

Valbenazin ditosylat

Theo phuong 4n khac, sang ché dé xut (S)-(2R.3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro-1H-pyrido[2,1 -aJisoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) & dang tinh thé hodc bién thé ddng vi cua

chiing hodc solvat ciia chiing c6 cong thire I
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Céc hop chét & dang tinh thé nhu thé hién & dy (vi dy, c6 cong thic I) ¢6 thé
duoc dic trung bing cch st dung mot s& phuong phép ma ngudi c6 hiéu biét trung
binh v& Iinh vuc k¥ thuat nay biét dén, bao gdm nhiéu xa tia X tinh thé don, nhiéu xa
bot tia X (XRPD), kinh hién vi (vi du, kinh hién vi dién t&r quét (SEM)), phép phén
tich nhiét (vi du, nhiét lugng quét vi sai (DSC), phép phén tich trong lyc nhiét (TGA),
va kinh hién vi c6 ban soi néng (hot-stage microscopy), va quang phd (vi du, hong
ngoai, Raman, cong hudng tir hat nhén trang thai rén). Kich thudc hat va sy phan bd
kich thudc hat dugc xac dinh bing céc phwong phéap thong thuong, nhu k¥ thuat tan
xa 4nh sang laze. D9 tinh khiét ctia cac hop chét dang tinh thé néu & day co thé dugc
xé4c dinh bing cic phuong phap phén tich thong thuong, nhu séc ky 16p méng (TLC),
dién di gel, sac ky khi, sic ky léng hi¢u ning cao (HPLC), va phuong phap phd khéi
lugng (MS).

Valbenazin ditosylat dang I

Theo phuong 4n khéac nita, sang ché d& xuét (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thirc I) & dang tinh thé hogc bién thé

dbng vi clia chiing hodc solvat cua chung; trong do6 dang tinh thé nay 1a dang 1.

Theo c4ac phuong 4an khac, (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-
2.3.4,6,7,11b-hexahydro-1H-pyrido[2,1 -a]isoquinolin-2-yl 2-amino-3-metylbutanoat
di(4-metylbenzensulfonat) (cong thirc I) & dang tinh thé I ¢6 mAu nhiéu xa tia X. Theo
mot sb phuong an, mAu nhidu xa tia X cia (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thirc I) & dang I bao gbm dinh nhiéu
xa XRP & goc hai-theta xép xi 6,3, 17,9, va 19,7°. Theo mot sb phuong an, mau nhiéu
xa bot tia X cua (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-dimet0xy-2,3,4,6,7,1 1b-
hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat) (cong thic I) 6 dang I bao gbm dinh nhiéu xa XRP ¢ goc hai-
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theta xdp xi 6,3, 17,9, hodc 19,7°. Theo phuong an khac, (S)-(2R,3R,11bR)-3-
isobutyl-9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-1H-pyrido[2,1 -aJisoquinolin-2-yl 2-
amino-3-metylbutanoat di(4-metylbenzensulfonat) (cong thue I) & dang tinh thé I bao
gdm dinh nhifu xa XRP & gbc hai-theta xép xi 6,3° va 19,7°. Theo phuong 4n khac,
(S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-2,3 ,4.6,7,11b-hexahydro-1H-pyrido[2,1-

alisoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat) (cong thirc I)
& dang tinh thé I bao gdm dinh nhiéu xa XRP & gdc hai-theta x4p xi 6,3°. Theo mot sd
phuong é4n nhit dinh, (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-
hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat) (cong thirc T) & dang tinh thé I ¢6 mAu nhidu xa tia X vé co ban

nhu dugc thé hién trén Fig. 1.

Theo mét sé phuwong én, hop chit & dang tinh thé T ¢6 mot hodc nhidu dinh
nhidu xa XRP dic trung & goc hai-theta xép xi 6,3° va xép xi 19,7°. Theo mot sb
phuong 4n nhat dinh, hop chét & dang tinh thé T ¢6 mot hodc nhidu dinh nhiéu xa XRP
dic trung & goc hai-theta xép xi 6,3°, xép xi 17,9°, va xép xi 19,7°. Theo mot )
phuong én, hop chit & dang tinh thé T ¢6 mot hoic nhiéu dinh nhiéu xa XRP dic trung
& gbc hai-theta xép xi 6,3°, xép xi 17,9°, xép xi 19,7°, va Xép xi 22,7°. Theo mot s6
phuong 4n nhét dinh, hop chét & dang tinh thé T ¢6 mot hodc nhidu dinh nhiéu xa XRP
dic trung & gbc hai-theta xép Xi 6,3°, Xép xi 15.6°, xép xi 17,9°, xép xi 19,7°, va xép
xi 22,7°. Theo mot sb phuong 4n, hop chit & dang tinh thé 1 c6 mdt hodc nhiéu dinh
nhiéu xa XRP dic trung ¢ goc hai-theta xép xi 6,3°, xp xi 15,6°, xép xi 16.6°, xap xi

17,9, xAp xi 19,7°, va xap xi 22,7°.

Theo cac phuong an khac nhau, hgp chit & dang tinh thé 1 ¢6 bidu dd nhiét
lwong quét vi sai (DSC) thu nhi€t. Theo mot s phuong 4n, hop chét & dang tinh thé 1
¢6 biéu dd nhiét DSC bao gdm giai doan thu nhi¢t v6i nhiét do ban dAu 14 khoang
240°C va nhiét do dinh & khoang 243°C. Theo phuong 4n khac nifa, hop chit & dang
tinh thé T ¢6 bidu dd nhiét DSC v& co ban nhu dugc thé hién trén Fig. 2. Theo phuong
4n khéc nita, hop chit & dang tinh thé I c6 dd thi phan tich trong lyc nhiét (TGA) bao
gbdm murc hao hut khéi lwong nho hon khoang 0,4% khi gia nhiét tir nhiét d khoang
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25°C dén khoang 140°C. Vin theo phuong an khac, hop chét & dang tinh thé T c6 dd
thi TGA vé ¢o ban nhu dugce thé hién trén Fig. 2.

Theo céc phuong an khac khac nhau, hgp chit & dang tinh thé I c6 d6 thi hé
hép thu hoi trong luong (GVS). Theo mot s6 phuong 4n, hop chit & dang tinh thé I
thé hién khéi lugng ting khoang 1% khi d6 4m twong doi tang tir khoang 0% dén
khoang 95%. Theo mét s& phuong 4n nhét dinh, khéi lugng tang 1én khi do hp phu
hao hut néu d6 4m tuong dbi (RH) giam dén khoang 0% RH. Theo phuong én khac
nita, hop chét & dang tinh thé T biéu thi dd thi hé théng hép thu hoi trong luong vé co
ban nhu duoc thé hién trén Fig. 3. VAn theo phuong an khéc, hop chét ¢ dang tinh thé
I dn dinh khi tiép xtc v6i nhiét do khoang 25°C va do 4m tuong d6i khoang 60%.
Theo phuong an khac nita, hop chit & dang tinh thé 1 6n dinh khi tiép xtc v6i nhiét do
khoang 25°C va do 4m tuong d6i khoang 60% trong khoang 24 thang. Van theo
phuong 4n khac, hop chit & dang tinh thé I 6n dinh khi tiép xtic v6i nhiét do khoang
25°C va do Am tuong ddi khoang 60% trong khoang 3 thang. Van theo phuong an
khac, hop chit & dang tinh thé T én dinh khi tiép xic v6i nhiét do khoang 25°C va do
4m tuong di khoang 92%. Theo phuong 4n khac, hop chét & dang tinh thé I én dinh
khi tiép xtic v6i nhiét do khoang 40°C va do 4m twong dbi khoang 75%. Theo phuong
4n khac, hop chit & dang tinh thé I én dinh khi tiép xtc véi nhiét do khoang 40°C va
d6 Am tuong d6i khoang 75% trong khoang 6 thang. Theo phuong an khéc, hop chét &
dang tinh thé I én dinh khi tiép xac voi nhiét do khoang 40°C va do 4m tuong dbi
khoang 75% trong khoang 3 thang.

Theo mdt s6 phwong 4n nhét dinh, hop chét c6 cong thic I & dang tinh thé I c6
thé bao gdm khong it hon khoang 95%, khong it hon khoang 97%, khong it hon
khoang 98%, khong it hon khoang 99%, hodc khong it hon khoang 99,5% trong lugng
mudi co cong thuac 1. Hop chit & dang tinh thé cling c6 thé bao gdm khong it hdn
khoang 90%, khong it hon khoang 95%, khong it hon khoang 98%, khong it hon
khoang 99%, hogc khong it hon 99,5% trong lugng dang tinh thé I.
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Theo mot sb phwong én, hop chit & dang tinh thé I c6 dd tan trong nudc la
khoang 17,58, khoang 18,58, khoang 19,58, khoang 26,75, khoang 26,87, khoang
26,96, khoang 27,06, khoang 27,75, khoang 27.87, khoang 27,97, khodng 28,006,
khoang 28,75, khoang 28,87, khoang 28,97, khoang 29,06, khoang 27,45, khoang
28,45, khoang 29,45, khoang 30,61, khoang 31,61, khoang 32,61, khoang 32,17,
khoang 32,98, khoang 33,17, khoang 33,98, khoang 34,17, khoang 34,35, khoang
34,98, khoang 35,35, khoang 36,35 mg/mL. Theo mot sb phuong 4n nhét dinh, hop
chit & dang tinh thé I ¢6 do tan trong nudc khoang 31,61 va khoang 33,17 & xap xi dd
pH 1,2; khoang 28,45 va khoang 27,97 & xép xi @6 pH 3; khoang 28,06 va khoang
27,77 & x4p xi 46 pH 4; khoang 18,58 va khoang 27,87 & xap xi d6 pH 5; khoang
33,98 va khoang 35,35 ¢ xép xi 4o pH 6,8.

Theo mdt s6 phuong 4n, khéi lugng cua hop chit & dang tinh thé T c6 thé bao
gbm khong 16n hon khoang 0,1%, khong 16n hon khoang 0,11%, khong 16n hon
khoang 0,12%, khong 16n hon khoéang 0,13%, khéng 16n hon khoang 0,14%, khong
16n hon khoang 0,15%, khong 16n hon khoang 0,16%, khong 16n hon khoang 0,17%,
khong 16n hon khoang 0,18%, khong 16n hon khoang 0,19%, khong 1én hon khoang
0,2%, khong 16n hon khoang 0,21%, khong 16n hon khoang 0,22%, khong 16n hon
khoang 0,23%, khong 16n hon khoang 0,24%, khong 16n hon khoang 0,25%, khong
16n hon khoang 0,26%, khong 16n hon khoang 0,27%, khdng 16n hon khoang 0,28%,
khong 16n hon khoang 0,29%, khong lon hon khoang 0,3%, khong 16n hon khoang
0,31%, khong 16n hon khoang 0,32%, khong 16n hon khoang 0,33%, khong 16n hon
khoang 0,34%, khong 16n hon khoang 0,35%, khong 16n hon khoang 0,36%, khong
16n hon khoang 0,37%, khong 16n hon khoang 0,3 8%, khong 16n hon khoang 0,39%,
khong 16n hon khoang 0,4%, khong 16n hon khoang 0,5%, khong 16n hon khoang
0,6%, khong 1én hon khoang 0,7%, khong 16n hon khoang 0,8%, khong 16n hon
khoang 0,9%, khong 16n hon khoang 1%, khong 16n hon khoang 2%, khong 16n hon
khoéng 3%, khong 16n hon khoang 4%, hodc khong 16n hon khoang 5% trong luong

nudc.

-24-



41235

Theo mot s6 phuong an nhét dinh, hop chit & dang I ¢ thé dugc dic trung boi
phuong phap phan tich hat. Theo mdt sé phuong 4n nhét dinh, mAu dang I bao gém
cac hat co dang tinh thé hinh thoi. Theo phuong 4n khéc nita, mAu dang I bao gém céc
hat ¢6 chiéu dai khoang 100, khoang 90, khoang 80, khoang 70, khoang 60, khoang
50, khoang 40, khoang 30, khoang 20, khoang 10, khoang 5 pM. Theo mot s6 phuong
4n, mau dang I bao g(‘?)m cac hat co chiéu dai khoang 70, khoang 60, khoang 40,
khoang 20, khoang 10 pM. Theo cac phuong én khac, mau dang I bao gbm céc hat c6
chiéu dai khoang 69,39, khoang 56,22, khoang 34,72, khoang 17,84, khoang 10,29
uM.

Valbenazin ditosylat dang II

Theo phuong 4n khéc, sang ché d& xuat (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro-1H-pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thtre I) & dang tinh thé hogc bién thé

ddng vi cua chung hodc solvat ciia chung; trong do6 dang tinh thé nay 13 dang I1.

Theo cac phuong 4n khéc, (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-
2.3.4,6,7,11b-hexahydro-1H-pyrido[2,1 -a]isoquinolin-2-yl ~2-amino-3-metylbutanoat
di(4-metylbenzensulfonat) (cong thic I) & dang tinh thé 11 c6 mAu nhiéu xa tia X.
Theo mdt s& phuong 4n, miu nhidu xa tia X cta (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro-1H-pyrido[2,1 -aJisoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thue I) ¢ dang II bao gdm dinh nhiéu
xa XRP & g6c hai-theta x4p xi 5,7, 15,3, va 22,5°. Theo mot s6 phuong 4n, mau nhiéu
xa bot tia X cua (S)-(ZR,3R,11bR)-3—isobuty1—9,10-dimet0xy-2,3,4,6,7,1lb-
hexahydro- 1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat) (cong thic I) ¢ dang II bao gdm dinh nhiéu xa XRP & goc hai-
theta xp xi 5,7, 15,3, hodc 22,5°. Theo cac phuong 4n khac, mAu nhiéu xa bot tia X
cla (S)-(2R,3R,1 1bR)-3-isobutyl-9,1 0-dimetoxy-2,3,4,6,7,1 1b-hexahydro-1H-
pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat)
(cong thirc I) ¢ dang II bao gbém dinh nhiéu xa XRP & gbc hai-theta xép xi 5,7 va
15.3°. Theo mot s& phuong &n, miu nhidu xa bot tia X cta (S)-(2R,3R,11bR)-3-
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isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1-a]isoquinolin-2-yl 2-
amino-3-metylbutanoat di(4-metylbenzensulfonat) (cong thue I) ¢ dang II bao gdm
dinh nhiéu xa XRP & gbc hai-theta xép xi 5,7°. Theo mot s6 phuong 4n, (S)-
(2R,3R,11bR)-3-isobutyl-9, 10-dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1-

a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat) (cong thirc I)

& dang tinh thé IT c6 mau nhidu xa tia X v& co ban nhu dugc thé hién trén Fig. 5.

Theo mot s6 phuong 4n, hop chit & dang tinh thé 11 c6 mot hodc nhiéu dinh
nhidu xa XRP dic trung & goc hai-theta xép xi 5,7 va 15,3°. Theo mot sb phuong 4n,
hop chét & dang tinh thé 1T c¢6 mot hodc nhidu dinh nhidu xa XRP dic trung & géc hai-
theta x4p xi 5,7°, xép xi 15,3°, va xép xi 22,5°. Theo mot s6 phuong én, hop chét &
dang tinh thé IT c6 mot hodc nhiéu dinh nhiéu xa XRP ddc trung & goc hai-theta xap xi
5.7°, xAp xi 14,2°, xAp xi 15,3°, va xép xi 22,5°. Theo cac phuong an khéc, hop chét &
dang tinh thé I c6 mot hoge nhiéu dinh nhiéu xa XRP dic trung & goc hai-theta x4p xi
5,7°, Xép xi 14,2°, xép xi 15,3°, xép xi 15,9°, va xép xi 22,5°. Theo cac phuong an
khéc nita, hop chit & dang tinh thé 11 c6 mot hodc nhidu dinh nhiéu xa XRP dic trung
& goc hai-theta xép xi 5,7°, xép xi 14,2°, xép xi 15,3°, xép xi 15,9°, xép xi 18,6°, va

xp xi 22,5°.

Theo cac phuong 4n khéc nhau, hop chit & dang tinh thé 11 ¢6 biu dd nhiét
luong quét vi sai (DSC) thu nhiét. Theo mot s6 phuong 4n, hop chét & dang tinh thé 11
c6 biéu dd nhiét DSC bao gdm giai doan thu nhiét véi nhiét do ban dAu 13 khoang
143°C va nhiét do dinh & khoang 155°C; va giai doan thu nhiét khac voi nhiét do Ban
dAu 12 khoang 232°C va nhiét o dinh & khoang 235°C.

Theo phuong 4n khac nira, hop chat & dang tinh thé II ¢6 bidu dd nhiét DSC vé
co ban nhu duge thé hién trén Fig. 6. Theo phuong an khac nita, hop chit & dang tinh
thé II c6 @6 thi phan tich trong luc nhiét (TGA) bao gém mtrc hao hut khéi lugng 12
khoéng 2,2% khi gia nhiét tir nhi¢t do khoang 25°C dén khoang 140°C. Van theo
phuong an khéc, hop chit & dang tinh thé 11 ¢6 dd thi TGA vé co ban nhu duge thé
hién trén Fig. 6.
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Theo céc phuong 4n khéc nhau, hop chét & dang tinh thé 1T ¢6 db thi hé hip thu
hoi trong leong (GVS). Theo mot sd phuong én, hop chit & dang tinh thé II thé hién
khdi luong ting khoang 0,5% khi do 4m tuong dbi ting tir khoang 0% dén khoang
95%. Theo mdt s6 phuong an nhét dinh, khéi lwong ting 1én khi do hép phu hao huyt
néu do Am twong ddi (RH) gidm dén khoang 0% RH. Theo phuong én khéc nita, hop
chit & dang tinh thé IT biéu thi db thi hé thong hap thy hoi trong lwong vé co ban nhu
duoc thé hién trén Fig. 7. Theo mot sb phuong 4n nht dinh, hop chit & dang II gan
nhu khong hit 4m. Theo mot s& phuong 4n nhét dinh, miu XRPD dang II gan nhu
khong dbi sau khi phan tich do hép phu/giai hép. Theo mot s6 phuong én nhét dinh,
hop chét & dang IT 1a n dinh vé do 4m. Van theo phuong an khac, hop chéit & dang
tinh thé IT ¢6 d6 tan trong nudc khoéng 18,5 mg/mL & do pH 5,1

Theo mot sb phuong an nhét dinh, hop chét & dang II ¢6 thé dugc dic trung boi
phuong phép phén tich hat. Theo mot s6 phrrong 4n nhit dinh, hop chit & mau dang II
bao gbm céc hat c6 hinh théi 14t mong c6 tinh ludng chiét. Theo phuong 4n khéc nira,
mau dang II ¢ chidu dai hat khoang 100, khoang 90, khodng 80, khoang 70, khoang
60, khoang 50, khoang 40, khoang 30, khoang 20, khoang 10, khoang 5 uM. Theo
mot sb phuong an, mau dang II ¢6 chiéu dai hat khoang 100, khoang 70, khoang 60,
khoang 40, khoang 20, khoang 10 pM. Theo phuong an khac nira, mau dang II ¢6
chiéu dai hat khoang 100 pM.

Theo mdt sb phuong 4n nhét dinh, hop chét c6 cong thire I & dang tinh thé I1 ¢6
thé bao gdm khong it hon khoang 95%, khong it hon khoang 97%, khong it hon
khoang 98%, khong it hon khoang 99%, hodc khong it hon khoang 99,5% trong luong
mubi ¢6 cong thiac I. Hop chit & dang tinh thé ciing c6 thé bao gdm khong it hon
khoang 90%, khong it hon khoang 95%, khong it hon khoang 98%, khong it hon
khoang 99%, hogc khong it hon 99,5% trong lugng hop chét & dang tinh thé I1.

Valbenazin ditosylat dang III

Theo phuong 4n khac, sang ché d& xudt (5)-(2R.3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1 -ajisoquinolin-2-yl 2-amino-3-
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metylbutémoat di(4-metylbenzensulfonat) (cong thic I) & dang tinh thé hodc bién thé

ddng vi ciia chiing hodc solvat clia ching; trong d6 dang tinh thé 1a dang IIL.

Theo cic phuong én khic nhau, (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-
2,3.4.6,7,11b-hexahydro-1H-pyrido[2, 1-alisoquinolin-2-yl ~ 2-amino-3-metylbutanoat
di(4-metylbenzensulfonat) (cong thic I) & dang tinh thé III ¢6 mAu nhidu xa tia X.
Theo mot sé phuong én, miu nhidu xa tia X cta (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro-1H-pyrido[2,1 -ajisoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thie I) & dang III bao gbm dinh nhiéu
xa XRP ¢ goc hai-theta xép xi 6,3, 18,3, 18,9, 19,8, va 20,4°. Theo phuong an khac,
mAu nhidu xa tia X ca (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-
hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat) (cong thic I) & dang III bao gdm dinh nhiéu xa XRP & goc hai-
theta xép xi 6,3, 18,3, 18,9, 19,8, hodc 20,4°. Theo mot $6 phuong an, mau nhiéu xa
tia X cua (S)-(2R,3R,1 1bR)-3-isobutyl—9,10-dimet0xy-2,3,4,6,7,1 1b-hexahydro-1H-
pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat)
(cong thue I) ¢ dang IIT bao gbm dinh nhidu xa XRP & goc hai-theta xép xi 6,3, 18,3,
va 19,8°. Theo c4c phuong 4n khac nita, mAu nhiéu xa tia X cua (S)-(2R,3R,11bR)-3-
isobutyl-9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-1H-pyrido[2,1 -aJisoquinolin-2-yl 2-
amino-3-metylbutanoat di(4-metylbenzensulfonat) (cong thic 1) & dang III bao gbm
dinh nhiéu xa XRP & goc hai-theta xép xi 6,3°. Theo mdt s6 phuong 4n nhét dinh, (S)-
(2R,3R,11bR)-3-isobutyl-9, 10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-1H-pyrido[2,1-
aJisoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat) (cong thirc D

& dang tinh thé IIT c6 mAu nhiéu xa tia X v& co ban nhu duge thé hién trén Fig. 8.

Theo mdt sb phuong an, hop chit & dang tinh thé TIT c6 mot hodc nhiéu dinh
nhiéu xa XRP dic trung & goc hai-theta xép xi 6,3°, va xép xi 19,8°. Theo mot sb
phuong 4n nhét dinh, hop chét & dang tinh the III ¢6 mot hodc nhidu dinh nhiu xa
XRP dic trung & goc hai-theta xAp xi 6,3°, xap xi 18,3°, va xap xi 19,8°. Theo cac
phuong 4n khéc nita, hop cht & dang tinh th& IIT c¢6 mdt hodc nhidu dinh nhifu xa
XRP dic trung & goc hai-theta xép xi 6,3°, xép xi 18,3°, xép xi 19,8°, va xép xi 20,4°.

-28-



41235

Theo mét s6 phuong 4n, hop chét & dang tinh thé III c6 mot hogc nhiéu dinh nhiéu xa
XRP dic trung & goc hai-theta xép xi 6,3°, xép xi 18,3°, xp xi 18,9°, xp xi 19,8°, va
xép xi 20,4°. Theo céc phuong an khéc, hop chét & dang tinh thé I c¢6 mot hoic
nhiéu dinh nhidu xa XRP dic trung & goc hai-theta xép xi 6,3°, xép xi 15,3°, xap xi
18,3°, xAp xi 18.9°, xép xi 19,8°, va xép xi 20,4°. Theo mot s6 phuong 4n, hop chét &
dang tinh thé 11T ¢6 mét hodc nhidu dinh nhidu xa XRP dic trung & goc hai-theta xe‘ip
xi 6,3°, xAp xi 15,3°, xAp xi 18,3°, xAp xi 18,9°, x4p xi 19.8°, xAp xi 20,4°, va xap xi

24,1°.

Theo cac phuong an khac nhau, hgp chit & dang tinh thé III c6 bidu db nhiét
lwong quét vi sai (DSC) thu nhi¢t. Theo mot s6 phuong 4an, hop chét & dang tinh thé
11 ¢6 bidu dd nhiét DSC bao gdm giai doan thu nhiét c6 nhiét 6 dinh & khoang 93°C,
158°C, va khoang 230°C.

Theo phuong 4n khac nita, hop chit & dang tinh thé TIT ¢6 biéu dd nhiét DSC
v& co ban nhu duoc thé hién trén Fig. 9. Theo phuong an khac nita, hop chét & dang
tinh thé III c¢6 dd thi phan tich trong luc nhi¢t (TGA) bao gém hai mic hao hut
khoang 2,7% va khoang 8,86% khi gia nhiét tur nhiét d6 khoang 25°C dén khoang
140°C. Van theo phuong an khac, hop chit & dang tinh thé III c6 dd thi TGA vé co
ban nhu dugc thé hién trén Fig. 9.

Theo mét s6 phuong an nhit dinh, hop chét & dang III c6 thé duoc dic trung
bdi phuong phéap phén tich hat. Theo mét sd phuong &n nhét dinh, mau dang I1I bao
gdm céc hat c6 hinh thai 1it mong c6 tinh ludng chiét. Theo phuong an khac nita, mau
dang III ¢o chidu dai hat khoang 100, khoang 90, khoang 80, khoang 70, khoang 60,
khoang 50, khoang 40, khoang 30, khoang 20, khoang 10, khoang 5 pM. Theo mot s&
phuong an, mau dang I1I ¢6 chidu dai hat khoang 100, khoang 70, khoang 60, khoang
40, khoang 20, khoang 10 uM.

Theo mot sb phuong én nhit dinh, hop chit ¢6 cong thuc I & dang tinh thé 111
c6 thé bao gdm khong it hon khoang 95%, khong it hon khoang 97%, khong it hon
khoang 98%, khong it hon khoang 99%, hodc khéng it hon khoang 99,5% trong lugng
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mudi c¢6 cdng thue 1. Hop chét & dang tinh thé cling c6 thé bao gébm khong it hon
khoang 90%, khong it hon khoang 95%, khong it hon khoang 98%, khong it hon
khoang 99%, hogc khong it hon 99,5% trong lugng hop chét & dang tinh thé IIL.

Valbenazin ditosylat dang IV

Theo phuong 4n khéc nhau, sing ché d& xuét (S)-(2R,3R,11bR)-3-isobutyl-
9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-1H-pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thirc I) & dang tinh thé hogc bién thé

ddng vi ctia chiing hogc solvat ciia chiing; trong d6 dang tinh thé 1a dang IV.

Theo cac phuong 4an khac, (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-
2,3,4,6,7,11b-hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat
di(4-metylbenzensulfonat) (cong thirc I) & dang tinh thé IV c¢6 mau nhiéu xa tia X.
Theo mot sb phwong 4n, mau nhidu xa tia X cta (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro-1H-pyrido[2, 1-aJisoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thirc I) 6 dang IV bao gbdm dinh nhiéu
xa XRP & gbc hai-theta xip xi 6,2, 10,4, 17,9, 19,2, 19,9, va 20,2°. Theo mot sd
phuong 4n, miu nhidu xa bt tia X cta (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-
2.3,4,6,7,11b-hexahydro-1H-pyrido[2,1 -a]isoquinolin-2-yl ~2-amino-3 -metylbutanoat
di(4-metylbenzensulfonat) (cong thirc ) & dang IV bao gdm dinh nhiéu xa XRP & gbc
hai-theta Xép xi 6,2, 10,4, 17,9, 19,2, 19,9, hodc 20,2°. Theo cac phuong an khac, mau
nhidu xa bot tia X cia (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,1 1b-
hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat) (cong thic I) & dang IV bao gbm dinh nhi€u xa XRP & goc hai-
theta x4p xi 6,2° va xap xi 20,2°. Theo m{t sé phuong 4n, mAu nhiu xa bot tia X clia
(S)-(2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-1H-pyrido[2,1-
a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat) (cong thue I)
& dang IV bao gbm dinh nhifu xa XRP & goc hai-theta x4p xi 6,2°. Theo mot sd
phuong an nhit dinh, (S)-(2R,3R,11bR)-3-isobuty1—9,10-dimetoxy-2,3,4,6,7,1 1b-
hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-

-30-



41235

metylbenzensulfonat) (cong thirc I) ¢ dang tinh thé IV ¢6 mAu nhifu xa tia X v& co

ban nhu duoc thé hién trén Fig. 10.

Theo mdt sé phuong 4n, hop chét & dang tinh thé IV c6 mot hodc nhiéu dinh
nhidu xa XRP dic trung & goéc hai-theta xép xi 6,2° va xép xi 20,2°. Theo mot sb
phuong 4n nhit dinh, hop chét & dang tinh thé IV ¢6 mdt hodc nhidu dinh nhi&u xa
XRP dic trung & goc hai-theta Xép xi 6,2°, xép xi 10,4°, va xép xi 20,2°. Theo céc
phuong 4n khac, hop chit & dang tinh thé IV ¢6 mot hodc nhidu dinh nhiéu xa XRP
dic trung & gbc hai-theta xép Xi 6,2°, xép xi 10,4°, Xép xi 17,9°, va xép xi 20,2°. Theo
mot sd phwong an, hop chét & dang tinh thé IV c6 mot hogic nhiéu dinh nhiéu xa XRP
dic trung & goc hai-theta xap xi 6,2°, x4p xi 10,4°, xép xi 17,9°, xép xi 19,2°, va xap
xi 20,2°. Theo cac phuwong an khéic nira, hop chit & dang tinh thé TV c6 mdt hoic
nhidu dinh nhiéu xa XRP dic trung & goc hai-theta xép xi 6,2°, xép xi 10,4°, xap xi
17,9°, xAp xi 19,2°, xép xi 19,99°, va xap xi 20,2°.

Theo cac phuong 4n khac nhau, hgp chéit & dang tinh thd TV c6 biéu dd nhiét
lugng quét vi sai (DSC) thu nhi¢t. Theo mot s6 phuong 4n, hop chit ¢ dang tinh thé
IV ¢6 bidu dd nhiét DSC bao gdm giai doan thu nhiét c¢6 nhi¢t do dinh ¢ khoang
128°C, 159°C, va khoang 237°C.

Theo phuong 4n khac nita, hop chét & dang tinh thé IV c6 biéu db nhiét DSC
v& co ban nhu duge thé hién trén Fig. 11. Theo phuong 4n khac nita, hop chit & dang
tinh thé IV ¢6 dd thi phan tich trong lyc nhiét (TGA) bao gdm mirc hao hut khéi
lugng 1a khoang 3,3% khi gia nhiét tur nhiét do khoang 25°C dén khoang 140°C. Vian
theo phuong an khac, hop chét & dang tinh thd TV ¢6 dd thi TGA vé co ban nhu duoc
thé hién trén Fig. 11.

Theo céc phuong an khéc nhau, hop chit & dang tinh thé IV ¢6 dd thi hé hép
thu hoi trong lugng (GVS). Theo mot sb phuong 4n, hop chét & dang tinh thé IV thé
hién khéi lugng ting khoang 3,4% khi do 4m tuwong ddi ting tr khoang 0% dén
khoang 95%. Theo mdt s6 phurong 4n, hop chét & dang tinh thé TV thé hién khdi lugng
ting khoang 1,6% khi d6 4m tuong ddi ting tir khoang 40% dén khoang 95%. Theo
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mdt s6 phwong dn nhét dinh, khdi lugng ting khi do hép phu hao huyt néu d6 Am tuong
d6i (RH) gigm dén khoang 0% RH. Theo mét s6 phuong 4n nhit dinh, 1,8% khéi
lugng hao hut khi do 4m twong d6i gidm tr khoang 40 va 0% RH. Theo phuong an
khac nita, hop chit & dang tinh thé IV biéu thi dd thj h¢ théng hép thu hoi trong luong
vé co ban nhu duge thé hién trén Fig. 12. Theo mot s phuong 4n nhét dinh, miu
XRPD ctia hop chit & dang IV gan nhu khong dbi sau khi phan tich do hép phu/giai
hép. Theo mdt $6 phuong an nhét dinh, hop chit & dang IV 1a 4n dinh vé d6 4m. Theo
mot s& phuong 4n nhét dinh, hop chit & dang IV gan nhu 1a 4n dinh. Theo phuong 4n
khéac, hop chét & dang IV chuyén thanh hop chét & dang I khi tiép xtic véi hé dung
mdi bao gbém, vi dy, hdn hop axetonitril/nude & 30°C trong khoang 2 ngay. Theo
phuong an khéc nita, hop chét & dang IV chuyén thanh hop chit & dang I khi téi tao
huyén phu dic mau dang IV & nhiét d¢ trong phong trong axetonitril. Theo phuong an
khac nita, hop chét & dang IV chuyén thanh hop chit & dang I khi gia nhiét & khoang
230°C.

Theo mét s& phuong 4n nhit dinh, hop chat & dang IV c6 thé dwoc dic trung
béi phuwong phép phén tich hat. Theo phuong én khac nita, mau dang IV ¢c6 chiéu dai
hat khoang 100, khoang 90, khoang 80, khoang 70, khoang 60, khoang 50, khoang 40,
khoang 30, khoang 20, khoang 10, khoang 5 pM. Theo mot s phuong 4n, mau dang
IV ¢6 chidu dai hat khoang 100, khoang 70, khoang 60, khoang 40, khoang 20,
- khoang 10 pM.

Theo mot s6 phuong 4n nhat dinh, hop chét c6 cong thire I & dang tinh thé IV
c¢6 thé bao gdm khong it hon khoang 95%, khong it hon khoang 97%, khong it hon
khoang 98%, khong it hon khoang 99%, hodc khéng it hon khoang 99,5% trong luong
mudi c6 cong thic 1. Hop chit ¢ dang tinh thé ciing c6 thé bao gdm khong it hon
khoang 90%, khong it hon khoang 95%, khong it hon khoang 98%, khong it hon
khoang 99%, hoic khong it hon 99,5% trong lugng dang tinh thé IV.

Valbenazin ditosylat dang V
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Theo phuong an khéc, sang ché d& xut (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro-1H-pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thirc T) & dang tinh thé hodc bién thé

ddng vi cla chung hodc solvat ciia chung; trong d6 dang tinh thé 1a dang V.

Theo c4ac phuong 4an khéc, (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-
2,3.4,6,7,11b-hexahydro-1H-pyrido[2, 1-a]isoquinolin-2-yl ~2-amino-3-metylbutanoat
di(4-metylbenzensulfonat) (cong thuc I) & dang tinh thé V ¢6 mau nhifu xa tia X.
Theo mot sb phuong 4n, miu nhidu xa tia X cia (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro-1H-pyrido[2,1 -aJisoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thitc I) 6 dang V bao gdm dinh nhiéu
xa XRP ¢ gdc hai-theta xép xi 6,7, 7,9, 10,7, 12,8, 17,1, va 23,7°. Theo mdt sb
phuong 4n, mau nhidu xa bot tia X cla (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-
2,3,4,6,7,11b-hexahydro-1H-pyrido[2, 1-a]isoquinolin-2-yl ~2-amino-3-metylbutanoat
di(4-metylbenzensulfonat) (cong thirc I) & dang V bao gébm dinh nhiéu xa XRP & goc
hai-theta x4p xi 6,7, 7.9, 10,7, 12,8, 17,1, hogc 23,7°. Theo mot sé phuong 4n nhét
dinh, miu nhiu xa bot tia X cla (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-
2,3,4,6,7,11b-hexahydro-1H-pyrido[2,1 -aJisoquinolin-2-yl ~2-amino-3-metylbutanoat
di(4-metylbenzensulfonat) (cong thirc I) & dang V bao gdm dinh nhiéu xa XRP & gbc
hai-theta xép xi 6,7° va 7,9°. Theo mdt s& phuong 4n, mau nhiéu xa bot tia X cua (S)-
(2R,3R,11bR)-3-isobutyl-9,1 0-dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1-
aJisoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat) (cong thirc I)
& dang V bao gdm dinh nhiéu xa XRP ¢ gbc hai-theta xép xi 6,7°. Theo mot sd
phuong an nhit dinh, (S)-(2R,3R,11bR)-3-isobuty1—9,10—dimetoxy-2,3,4,6,7,11b-
hexahydro-1H-pyrido [2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat) (cong thirc I) & dang tinh th& V ¢6 mAu nhidu xa tia X vé co ban

nhu dugc thé hién trén Fig. 13.

Theo mdt sé phuong an, hop chit & dang tinh thd V c6 mdt hogic nhiéu dinh
nhidu xa XRP dic trung & goéc hai-theta xap xi 6,7° va x4p xi 7,9°. Theo mot sb

phuong an nhét dinh, hop chit & dang tinh thé V c6 mot hodc nhiéu dinh nhiéu xa
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XRP dic trung & goc hai-theta Xép Xi 6,7°, xép xi 7,9°, va xép xi 23,7°. Theo mot sb
phuong an, hop chat & dang tinh thé V ¢6 mot hodc nhidu dinh nhi€u xa XRP dic
trung & goc hai-theta xép Xi 6,7°, Xfip xi 7,9°, xép xi 17,1°, va Xép xi 23,7°. Theo céc
phuong 4n khac nita, hop chit & dang tinh thé V c6 mot hogc nhidu dinh nhiéu xa
XRP dic trung ¢ goc hai-theta xép xi 6,7°, xép xi 7,9°, xép xi 15,8°, Xép xi 17,1°, va
xp xi 23,7°. Theo mot s& phuong 4n, hop chét & dang tinh thd V ¢6 mot hodc nhiéu
dinh nhiu xa XRP dic trung & goc hai-theta xép xi 6,7°, xép xi 7,9°, xép xi 15,8°,
xép xi 17,1°, xAp xi 21,5°, va xap xi 23,7°. Theo mdt s& phuong 4n nhit dinh, hop
chit & dang tinh thé V c6 mdt hodc nhidu dinh nhiéu xa XRP dic trung & goc hai-
theta xAp xi 6,7°, x&p xi 7,9°, xAp xi 15,8°, x4p xi 16,0°, xap xi 17,1°, xAp xi 21,5°, va
xAp xi 23,7°. Theo cac phuong an khac, hop chét & dang tinh thé V c6 mdt hoic nhiéu
dinh nhiéu xa XRP dic trung & goc hai-theta xép xi 6,7°, xép xi 7,9°, xép xi 10,7°,
xép xi 15,8°, xép xi 16,0°, xép xi 17,1°, xép xi 21,5°, va xép xi 23,7°. Theo mot sb
phuong 4n, hop chit & dang tinh thd V c6 mot hodc nhiéu dinh nhiéu xa XRP dic
trung & goc hai-theta xép xi 6,7°, xép xi 7,9°, xép xi 10,7°, xép xi 12,8°, xép xi 15,8°,

xép xi 16,0°, xép xi 17,1°, xép xi21,5°, va xép xi 23,7°.

Theo cac phuong an khac nhau, hop chit & dang tinh thé V ¢6 biéu @b nhiét
lwgng quét vi sai (DSC) thu nhi¢t. Theo mot s6 phuong én, hop chét & dang tinh thé A"
c6 biéu dd nhiét DSC bao gdm giai doan thu nhiét ¢6 nhiét do dinh & khoang 113°C,
va khoang 181°C.

Theo phuong 4n khc nita, hop chit & dang tinh the V ¢6 biéu dd nhiét DSC vé
co ban nhu duge thé hién trén Fig. 14. Theo phuong én khac nita, hop chit & dang
tinh thé V ¢6 @ thi phén tich trong luc nhiét (TGA) bao gdm mitc hao hut khéi luong
1a khoang 4,1% khi gia nhiét tir nhigt d§ khoang 25°C dén khoang 140°C. Van theo
phuong 4n khéc, hop chit & dang tinh thé V c6 dd thi TGA vé co ban nhu duoc thé
hién trén Fig. 14.

Theo céc phuong an khac nhau, hop chéit & dang tinh thd V ¢6 dd thi hé hép thy
hoi trong lugng (GVS). Theo mot s6 phuong én, hop chat & dang tinh thé V thé hién
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khéi lugng ting khoang 1% khi do 4m twong ddi ting tir khoing 10% dén khoéang
95%. Theo mot s phuong 4n nhat dinh, khéi luong ting khi do hép phu hao hut néu
d6 &m twong d6i (RH) gidm dén khoang 0% RH. Theo mot s6 phuong 4n nhét dinh,
1,2% kh&i Tuong hao hut khi d6 4m twong d6i giam tir khoang 20 dén 0% RH. Theo
phuong 4n khéc nira, hop chét & dang tinh thé V biéu thi dd thi hé thdng hip thu hoi
trong luong v& co ban nhu duge thé hién trén Fig. 15. Theo mot s phuong &n nhét
dinh, mau XRPD cta hop chét & dang V gin nhu khong dbi sau khi phan tich do hép
phu/giai hép. Theo mdt s phuong 4n nhit dinh, hop chét & dang V gin nhu 1a 6n
dinh. Theo phuong 4n khéc, hop chét & dang V chuyén thanh hop chat & dang VI khi
gia nhiét tir khoang 110°C dén khoang 140°C.

Theo mot sb phuong an nhét dinh, hop chit & dang V ¢6 thé duoc dic trung
bdi phuong phap phan tich hat. Theo phwong én khéc nifa, mAu dang V ¢6 chidu dai
hat khoang 100, khoang 90, khoéng 80, khoang 70, khoang 60, khoang 50, khoang 4(),
khoang 30, khoang 20, khoang 10, khoang 5 pM. Theo mot s& phuong an, mAu dang
V ¢6 chiéu dai hat khoang 100, khoang 70, khoang 60, khoang 40, khoang 20, khoang
10 pM.

Theo mdt s phuong 4n nhét dinh, hop chat c¢6 cong thirc I & dang tinh thé V¢6
thé bao gdbm khong it hon khoang 95%, khong it hon khoang 97%, khong it hon
khoang 98%, khong it hon khoang 99%, hogc khong it hon khoéang 99,5% trong lugng
mubi c6 cong thic I. Hop chétv & dang tinh thé ciing c6 thé bao gdm khong it hon
khoang 90%, khong it hon khoang 95%, khong it hon khoang 98%, khong it hon
khoang 99%, hodc khong it hon 99,5% trong luong hop chit & dang tinh thé V.

Valbenazin ditosylat dang VI

Theo phuwong 4n khac, sang ché d& xuét (S)-(2R.3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thie I) & dang tinh thé hodc bién thé

ddng vi ctia chung hodc solvat cua ching; trong do6 dang tinh thé 1a dang VL.
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Theo cic phuong én khic nhau, (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-
2.3,4,6,7,11b-hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat
di(4-metylbenzensulfonat) (cong thirc T) & dang tinh thé VI ¢6 miu nhiéu xa tia X.
Theo mot sé phuong 4n, miu nhidu xa tia X cua (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro-1H-pyrido|2,1 -aJisoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thie I) & dang VI bao gdm dinh nhiéu
xa XRP & goc hai-theta xép xi 6,8, 8,0, 16,3, va 17,5°. Theo mot s6 phuong an, mau
nhiu xa bdt tia X cua (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,1 1b-
hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat) (cong thirc I) & dang VI bao gbém dinh nhiéu xa XRP & goc hai-
theta xAp xi 6,8, 8,0, 16,3, hoic 17,5°. Theo mdt s6 phuong 4n nhit dinh, miu nhiéu
xa bot tia X coa (S)-(2R3R,1 1bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-
hexahydro- 1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat) (cong thirc I) & dang VI bao gdm dinh nhiéu xa XRP & goc hai-
theta x4p xi 6,8° va 8,0°. Theo cac phuong an khic nita, mAu nhiéu xa bot tia X cta
(S)-(2R,3R,1 1bR)-3-is0butyl-9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-1H-pyrido[2,1-
a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat) (cong thirc I)
& dang VI bao gdm dinh nhifu xa XRP & goc hai-theta x4p xi 6,8°. Theo mot sb
phuong én, (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-1H-
pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat  di(4-metylbenzensulfonat)
(cong thire I) & dang tinh thé VI c6 miu nhiéu xa tia X v& co ban nhu dugc thé hién

trén Fig. 16.

Theo mét sb phuong &n, hop chat ¢ dang tinh thd VI c6 mot hodc nhiéu dinh
nhidu xa XRP dic trung & goc hai-theta xap xi 6,8° va xap xi 8,0°. Theo mot sd
phuong 4n nhat dinh, hop chét & dang tinh thé VI ¢6 mot hodc nhidu dinh nhiéu xa
XRP dic trung & goc hai-theta x4p xi 6,8°, xép xi 5,4°, va xap xi 8,0°. Theo céc
phuong 4n khéc, hop chét & dang tinh thé VI c6 mot hodc nhidu dinh nhidu xa XRP
dic trung ¢ goc hai-theta xép xi 6,8°, xép xi 5,4°, va xép xi 8,0°, va xép xi 17,5°.

Theo cac phuong an khac nita, hop chit & dang tinh thé VI c6 mot hodc nhiéu dinh
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nhiéu xa XRP dic trung & goc hai-theta xép xi 6,8°, xép xi 5,4°, va x4p xi 8,0°, xAp xi
16,3°, va xip xi 17,5°. Theo cac phuong &n khac nira, hop chét & dang tinh thé VI c6
mot hodc nhidu dinh nhiéu xa XRP dic trung & goc hai-theta x4p xi 6,8°, xap xi 5,4°,

xép xi 8,0°, xép xi 16,3°, xép xi 17,5°, va Xép xi 18,7°.

Theo c4c phuong an khac nhau, hop chit & dang tinh thé VI ¢6 biéu dd nhiét
luong quét vi sai (DSC) thu nhiét. Theo mot sd phuong an, hop chét & dang tinh thé
VI ¢6 bidu d nhiét DSC bao gdm giai doan thu nhiét c6 nhiét do dinh khoang 175°C,
va khoang 238°C.

Theo phuong an khac nita, hop chét & dang tinh thd VI c6 biéu dd nhiét DSC
v& co ban nhu duoc thé hién trén Fig. 17. Theo phuong 4n khac nita, hop chét & dang
tinh thé VI c6 dd thi phéan tich trong luc nhiét (TGA) bao gdbm mirc hao hut khéi
luong 14 khoang 1% khi gia nhiét tir nhiét do khoang 25°C dén khoang 140°C. Van
theo phuong an khac, hop chit & dang tinh thé V ¢6 dd thi TGA vé co ban nhu duoc
thé hién trén Fig. 17.

Theo céc phuong 4n khac nhau, hop chét & dang tinh thé VI c6 dd thi hé hip
thy hoi trong lugng (GVS). Theo mt s6 phuong 4n, hop chét & dang tinh thé VI thé
hién khéi luong ting khoang 3,1% khi do 4m tuong dbi ting tir khoang 0% dén
khoang 90%. Theo mdt s6 phuong an, hop chét & dang tinh thé VI thé hién khdi luong
tang khoang 0,5% khi do 4m tuwong ddi ting tir khoang 40% dén khoang 80%. Theo
mot s& phuong 4n, hop chét & dang tinh thé VI thé hién khdi lugng ting khoang 3,1%
khi @5 Am twong ddi tang tir khoang 80% dén khoang 90%. Theo mot sd phuong/én
nhét dinh, khéi lugng ting khi @ hép phu khong hao hut néu @ am tuong dbi (RH)
giam dén khoang 0% RH. Theo mdt s0 phuong dn nhét dinh, 1,2% khéi lugng hao hut
khi d6 4m tuong d6i giam tr khoang 90% dén 15% RH. Theo mét sb phuong an nhét
dinh, 2,0% khéi lwong hao hut khi do 4m tuong d6i giam tir khoang 15% dén 0% RH.
Theo phuong an khac nita, hop chit ¢ dang tinh thd VI bidu thi dd thi hé thdng hép
thu hoi trong luong v& co ban nhu dugc thé hién trén Fig. 18. Theo mot s6 phuong 4n

nhét dinh, miu XRPD ctia hop chéit & dang VI gin nhu thay ddi sau khi phan tich do
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hép phu/giai hép. Theo phuong an khac, hop chét & dang VI chuyén thanh hop chit &
dang V khi dua vao phén tich sy hép thu hoi trong lugng.

Theo mdt s6 phuong an nhét dinh, hop chit & dang VI c6 thé dugc dic trung
b&i phuwong phap phén tich hat. Theo phuong an khéc nita, mau dang VI c6 chiéu dai
hat khoang 100, khoéng 90, khoang 80, khoang 70, khoang 60, khoang 50, khoang 40,
khoang 30, khoang 20, khoang 10, khoang 5 pM. Theo mot s& phuong an, mau dang
VI ¢6 chidu dai hat khoang 100, khoang 70, khoang 60, khoang 40, khoang 20,
khoang 10 pM.

Theo mot s phwong 4n nhit dinh, hop chét c6 cong thic I & dang tinh thé VI
¢6 thé bao gdm khong it hon khoang 95%, khong it hon khodng 97%, khong it hon
khoang 98%, khong it hon khodng 99%, hodc khéng it hon khoang 99,5% trong luong
mubi c6 cong thuc 1. Hop chit & dang tinh thé ciling c6 thé bao gdm khong it hon
khoang 90%, khong it hon khoang 95%, khéng it hon khoang 98%, khong it hon
khoang 99%, hodc khong it hon 99,5% trong lugng dang tinh thé VL

Theo phuong 4n khac nira, (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-
2,3,4,6,7,11b-hexahydro-1H-pyrido[2,1 -alisoquinolin-2-yl = 2-amino-3-metylbutanoat
di(4-metylbenzensulfonat) (cong thirc I) & dang tinh thé hodc bién thé dong vi cua
chiing, hodc solvat ctia ching 1a v dinh hinh. Cac hop chit & dang v dinh hinh c6
mau nhiéu xa bot tia X v& co ban nhu dugc thé hién trén Fig. 19, ma thiéu cac dinh
nhidu xa XRP dic trung d6i vé6i cac hat & dang I va/hodc dang II, dén dang VI. Theo
mot phuong én, hop chét ¢6 cong thire I & dang vo dinh hinh ¢6 thé bao gbm khong it
hon khoang 95%, khong it hon khoang 97%, khong it hon khoang 98%, khong it hon
khoang 99%, hogc khong it hon khoang 99,5% trong luong axit ¢ cong thire I. Hop
chit & dang vo dinh hinh cling c6 thé bao gdbm khong it hon khoang 90%, khong it
hon khoang 95%, khong it hon khoéng 98%, khong it hon khoang 99%, hodc khong it
hon 99,5% trong luong dang vo dinh hinh c6 cong thirc L.

Valbenazin dihydroclorua
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Sang ché d& xuft (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-
hexahydro- 1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat dihydroclorua
¢ dang tinh thé hoic bién thé dong vi clia ching hodc solvat cia ching c6 cong thuc

1I:

0__0O
\;[NHZ [ Hal,

D

Valbenazin dihydroclorua dang I

Theo phuong 4n khéc, sang ché d& xuat (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1-a] isoquinolin-2-yl 2-amino-3-
metylbutanoat dihydroclorua (cong thirc II) & dang tinh thé hogc bién thé ddng vi cta
chiing hodc solvat ciia chiing; trong d6 dang tinh thé 1 dang 1.

Theo cic phuong an khéac nhau, (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-
2,3,4,6,7,11b-hexahydro-1H-pyrido[2,1 -alisoquinolin-2-yl ~ 2-amino-3-metylbutanoat
dihydroclorua (cong thuc II) & dang tinh thé I ¢6 mAu nhifu xa tia X. Theo mot sd
phuong an, mau nhifu xa tia X cla (S)-(ZR,3R,11bR)-3-isobuty1—9,10-dimetoxy-
2,3,4,6,7,11b-hexahydro-1H-pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat
dihydroclorua (cong thirc II) & dang I bao gbm dinh nhiéu xa XRP & goc hai-theta x4p
xi 7,2, 9,2, va 18,0°. Theo mdt sb phuong an, mau nhiéu xa bot tia X cua (S)-
(2R,3R,11bR)-3-isobutyl-9,1 0-dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1-
aJisoquinolin-2-yl 2-amino-3-metylbutanoat dihydroclorua (cong thrc IT) & dang I bao
gém dinh nhiéu xa XRP & goc hai-theta xép xi 7,2, 9,2, hodc 18,0°. Theo mdt sb
phuong 4n nhit dinh, miu nhidu xa bot tia X cta (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-
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metylbutanoat dihydroclorua (cong thic II) ¢ dang I bao gdm dinh nhiéu xa XRP &
goc hai-theta xép xi 7,2 va 9.2°. Theo cic phuong an khac nira, mau nhiéu xa bot tia
X cua (S)-(2R3R,1 1bR)-3-isobuty1-9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-1H-
pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat dihydroclorua (cong thuc II) &
dang I bao gdm dinh nhiu xa XRP & gbc hai-theta x4p xi 7,2°. Theo mdt s6 phuong
4n nhit dinh, (S)-(2R,3R,1 1bR)-3-isobuty1-9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-
1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat dihydroclorua (cong thuc
II) & dang tinh thé I ¢6 mAu nhiu xa tia X vé co ban nhu dugc thé hién trén Fig. 20.

Theo mot s& phuong an, hop chét c¢6 cong thuc 1T & dang tinh thé I ¢6 mot hodc
nhiéu dinh nhiéu xa XRP dic trung & goc hai-theta xap xi 7,2° va xép xi 9,2°. Theo
mot sb phuong an nhét dinh, hop chét c6 cong thirc IT & dang tinh thé T c6 mdt hodc
nhidu dinh nhiu xa XRP dic trung & goc hai-theta xép xi 7,2°, Xép xi 9,2° va xép xi
18,0°. Theo mét s6 phuong &n, hop chét c6 cong thic IT & dang tinh thé I c6 mot hodc
nhidu dinh nhiéu xa XRP dic trung & goc hai-theta Xép xi 7,2°, xép xi 9,2°, xép xi
18,0°, va x4p xi 20,8°. Theo cac phuong 4n khéc nita, hop chét c6 cong thic IT & dang
tinh thé T c6 mot hodc nhidu dinh nhiéu xa XRP dic trung ¢ goc hai-theta xép xi 7,2°,
xAp xi 9,2°, xAp xi 18,0°, xAp xi 20,8°, va xép xi 25,9°. Theo mdt sé phuong 4n nhét
dinh, hop chét c6 cong thirc IT & dang tinh thé T ¢6 mot hodc nhidu dinh nhiéu xa XRP
dic trung & goc hai-theta xép xi 7,2°, xép xi 9,2°, x4p xi 18,0°, xap xi 20,8°, xp xi
22.5°, va xAp xi 25,9°. Theo mdt s6 phuong 4n, hop chit c6 cong thire IT ¢ dang tinh
thé I ¢6 mot hodc nhidu dinh nhidu xa XRP dic trung & gdc hai-theta xap xi 7,2°, x4p
xi 9.2°, x&p xi 12,7°, xAp xi 18,0°, xAp xi 20,8°, xép xi 22,5°, va xép xi 25,9°. Theo
cac phuong an khac nita, hop chét c6 cong thic II & dang tinh thé T c6 mot hodc nhidu
dinh nhiéu xa XRP dic trung & goc hai-theta xép xi 7,2°, xép xi 9,2°, xép xi 12,7°,
xép xi 18,0°, xép xi 20,8°, xép xi 22,5°, xép xi 24.0°, va xép xi 25,9°.

Theo céc phuong an khac nhau, hop chét c6 cong thuc II & dang tinh thé I co
bidu dd nhiét lugng quét vi sai (DSC) thu nhiét. Theo mot s6 phuong 4n, hop chét &
dang tinh th8 I ¢6 biéu dd nhiét DSC bao gém giai doan thu nhiét v6i nhiét do ban dau
1a khoang 240°C va nhiét d6 dinh & khoang 250°C.
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Theo phuong 4n khéc nita, hop chét c6 cong thirc 1T & dang tinh thé I c6 biéu
dd nhiét DSC v& co ban nhu duge thé hién trén Fig. 21. Theo phuong én khac nra,
hop chét c6 cong thuc IT & dang tinh thé I c6 db thi phan tich trong luc nhi¢t (TGA) vé
co ban nhu dugc thé hién trén Fig. 21.

Theo cic phuong an khéac nhau, hop chét c6 cong thuc 1T & dang tinh thé I 6
dd thi hé hip thu hoi trong lugng (GVS). Theo mot s6 phuong 4n, hop chit & dang
tinh thé I thé hién khdi lugng ting khoang 14% khi dd 4m tuong dbi tang tir khoang
0% dén khoang 90%. Theo phuong an khéc nita, hop chét c6 cdng thie I & dang tinh
thé T bidu thi d thi hé théng hp thu hoi trong lugng vé co ban nhu duge thé hién trén
Fig. 22. Theo mot s6 phuong 4n nhét dinh, mau XRPD cua hop chét c6 cong thae I1 &
dang 1 gan nhu thay ddi sau khi phén tich d9 hép phu/giai hép. Theo phuong 4n khac,
hop chét c6 cong thuc II & dang I chuyén thanh dang II khi bao quéan & khoang 25°C
va khoang 92% do 4m twong ddi trong khoang 7 ngay. Theo phuong an khéc, hop
chét c6 cong thic I ¢ dang I chuyén thanh dang II khi bao quan & khoang 40°C va
khoang 75% do 4m tuwong dbi trong khoang 7 ngay. Van theo phuong an khéc, hop
chét c6 cong thuc II & dang tinh thé I ¢6 do tan trong nudce trén 90 mg/mL & d6 pH
4,1.

Theo mot s& phuong 4n nhét dinh, hop chét c6 cong thire I & dang T ¢6 thé
duoc dic trung béi phuong phép phén tich hat. Theo mét s6 phuong an, mau dang 11
bao gdm céc hat c6 hinh théi 14t mong ¢6 tinh ludng chiét. Theo phwong 4n khéc nita,
mau c6 cdng thac II & dang I c6 chidu dai hat khoang 100, khoang 90, khoang 80,
khoang 70, khoang 60, khoang 50, khoang 40, khoang 30, khoang 20, khoang 10,
khoang 5 uM. Theo mot s6 phuong 4n, mau c6 cong thirc IT & dang I c6 chiéu dai hat
khoang 100, khoang 70, khoang 60, khoang 40, khoang 20, khoang 10 uM. Theo

phuong an khac nira, mau ¢6 cong thirc IT ¢ dang I ¢o chiéu dai hat khoang 150 uM.

Theo mdt s6 phuong 4n nhat dinh, hop chét ¢6 cong thirc I & dang tinh thé 1 ¢o
thé bao gdm khong it hon khoang 95%, khong it hon khoang 97%, khong it hon
khoang 98%, khong it hon khoang 99%, hodc khéng it hon khoang 99,5% trong luong
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mudi c¢6 cong thic I1. Hop chit & dang tinh thé ciing c6 thé bao gébm khong it hon
khoang 90%, khong it hon khodng 95%, khong it hon khoang 98%, khong it hon
khoang 99%, hoic khong it hon 99,5% trong lugng dang tinh thé I.

Valbenazin dihydroclorua dang II

Theo phuong 4n khéc, sang ché @& xuit (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1 -a]isoquinolin-2-yl 2-amino-3-
metylbutanoat dihydroclorua (cong thic II) & dang tinh thé hodc bién thé ddng vi cua
ching hoic solvat cia chiing; trong d6 dang tinh thé 1a dang IL.

Theo céc phuong an khac nhau, (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-
2,3,4,6,7,11b-hexahydro-1H-pyrido[2,1 -aJisoquinolin-2-yl ~2-amino-3-metylbutanoat
dihydroclorua (cong thirc IT) & dang tinh thé II c6 miu nhiéu xa tia X. Theo mot s6
phuong én, mAu nhidu xa tia X cua (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-
2,3,4,6,7,11b-hexahydro-1H-pyrido[2, 1-alisoquinolin-2-yl 2-amino-3-metylbutanoat
dihydroclorua (cong thuc II) & dang II bao gébm dinh nhidu xa XRP & goc hai-theta
xép xi 4,8, 13,3, va 24,9°. Theo mdt sb phuong an, mAu nhiéu xa bot tia X cua (S)-
(2R,3R,1 1bR)-3-isobuty1—9,lO-dimetoxy-2,3,4,6,7, 11b-hexahydro-1H-pyrido[2,1-
alisoquinolin-2-yl 2-amino-3-metylbutanoat dihydroclorua (cong thirc II) & dang II
bao gdm dinh nhi€u xa XRP & goc hai-theta xép xi 4,8, 13,3 hogc 24,9°. Theo mdt s6
phuong an nhét dinh, miu nhidu xa bot tia X cua (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-
metylbutanoat dihydroclorua (cong thirc II) & dang II bao gbm dinh nhiéu xa XRP &
goc hai-theta xAp xi 4,8°. Theo mot s6 phuong 4n nhit dinh, (S)-(2R,3R,11bR)-3-
isobutyl-9, 10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-1H-pyrido[2, 1-a]isoquinolin-2-yl 2-
amino-3-metylbutanoat dihydroclorua (cong thtc IT) & dang tinh thé II c6 miu nhiéu

xa tia X v& co ban nhu duge thé hién trén Fig. 23.

Theo mdt s6 phuong an, hop chit c6 cong thic 11 ¢ dang tinh thé II c6 mot
hodc nhidu dinh nhidu xa XRP dic trung ¢ goéc hai-theta xép xi 4,8° va xép xi 24,9°.

Theo mdt sé phuong an nhéit dinh, hop chét c6 cong thie IT & dang tinh thé II c6 mot

-42-



41235

hoidc nhidu dinh nhidu xa XRP dic trung & goéc hai theta xép xi 4,8°, xép xi 13,3°, va
x4p xi 24,9°. Theo mot s6 phuong 4an, hgp chét c¢6 cong thire I & dang tinh thé 1T ¢
mdt hodc nhiéu dinh nhi€u xa XRP déc trung & goc hai-theta x4p xi 4,8°, xép xi 13,3°,
xép xi 14,1°, va xép xi 24,9°. Theo c4c phuong 4n khéc nita, hop chét c6 cong thirc 11
& dang tinh thé IT ¢6 mot hodc nhiéu dinh nhiéu xa XRP dic trung & goc hai-theta XAap
xi 4,3°, xhp xi 4,8°, xAp xi 13,3°, xAp xi 14,1°, va xdp xi 24,9°. Theo mot sd phuong
an, hop chét c6 cong thic I1 & dang tinh thé 1T ¢6 mdt hoic nhidu dinh nhiéu xa XRP
dic trung & goc hai-theta xép xi 4,3°, xép xi 4,8°, xép xi 13,3°, Xép xi 14,1°, xép xi
18,4°, va xép xi 24,9°. Theo cac phuong an khac, hop chét c6 cong thic IT & dang tinh
th& II ¢6 mot hodc nhidu dinh nhi€u xa XRP déc trung & goc hai-theta xAp xi 4,3°, xAp
xi 4,8°, xép xi 8,7°, xép xi 13,3°, xép xi 14,1°, xép xi 18,4°, va xép xi 24,9°. Theo céc
phuong an khéc, hop chit c6 cong thuc II & dang tinh thé IT c6 mot hodc nhidu dinh
nhiu xa XRP dic trung & goc hai-theta xép xi 4,3°, xép xi 4,8°, x4p xi 8,4°, xap xi
8,7°, x4p xi 13,3°, xap xi 14,1°, xép xi 18,4°, va xép xi 24,9°. Theo cac phuong an
khéc nita, hop chét c6 cong thirc 1T & dang tinh thé IT ¢6 mdt hodc nhidu dinh nhiéu xa
XRP dic trung & goc hai-theta xp xi 4,3°, xép xi 4,8°, xap xi 8,4°, xép xi 8,7°, xap xi

13,3°, xAp xi 14,1°, xAp xi 14,6°, xip xi 18,4°, va xép xi 24,9°.

Theo cic phuong an khac nhau, hop chit c6 cong thie I & dang tinh thé 1T ¢
bidu dd nhiét lugng quét vi sai (DSC) thu nhi¢t. Theo mot s& phuong 4n, hop chét &
dang tinh thé II c¢6 bidu dd nhiét DSC bao gém giai doan thu nhi€t v6i nhiét do ban
dAu 12 khoang 80°C va nhiét do dinh 13 khoang 106°C.

Theo phuong 4n khéc nita, hop chit c¢6 cong thirc II & dang tinh th8 11 ¢6 biéu
dd nhiét DSC vé co ban nhu duge thé hién trén Fig. 24. Theo phuong dn khac nita,
hop chét cé cong thic IT & dang tinh thé 1T ¢6 dd thi phén tich trong luc nhiét (TGA)
bao gdm murc hao hut khéi lugng 1a khoang 10% khi gia nhiét tir nhiét do khoang
25°C dén khoang 100°C. Van theo phuong an khac, hop chéit c6 cong thuc I & dang
tinh thé IT ¢6 dd thi TGA v co ban nhu duge thé hién trén Fig. 24.
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Theo cac phuong an khac nhau, hgp chét c6 cong thic IT & dang tinh thé 11 ¢6
dd thi hé hép thu hoi trong lugng (GVS). Theo mot sb phuong an, hop chit & dang
tinh thé II thé hién sw hao hut khéi lugng khoang 12% khi dua vao dé giam do am
tuong dbi tir khoang 75% dén khoang 0% dd 4m tuwong d6i. Theo phuong 4n khac
nita, hop chét ¢6 cong thirc IT & dang tinh thé IT biéu thi do thi he théng hép thu hoi
trong luong v& co ban nhu dugc thé hién trén Fig. 25. Theo mét sd phuong 4n nhét
dinh, hop chét & dang II gin nhu 14 6n dinh. Theo phuong 4n khac, hop chét & dang II
chuyén thanh dang I khi gia nhiét. Theo phuong 4n khéc nita, hop chit c6 cong thirc II
& dang 11 chuyén thanh vat liéu vo dinh hinh khi gia nhiét ¢ nhiét dd cao hon khoang
160°C. Vin theo phuong 4n khéc, hgp cht ¢6 cong thie IT & dang tinh thé II c6 do

tan trong nuée cao hon 67 mg/mL & do pH 4,1.

Theo mdt s6 phuong 4n nhét dinh, hop chét c6 cong thirc IT & dang IT ¢6 thé
dwoc dic trung béi phuong phap phan tich hat. Theo phuong én khéc nia, mau ¢
cong thire IT & dang II o chidu dai hat khoang 100, khoang 90, khoang 80, khoang 70,
khoang 60, khoang 50, khoang 40, khoang 30, khoang 20, khoang 10, khoang 5 pM.
Theo mot ) phuong an, mau c6 cong thic I & dang 1T co chiéu dai hat khoang 100,

khoang 70, khoang 60, khoang 40, khoang 20, khoang 10 pM.

Theo mot s phuong 4n nhit dinh, hop chit c6 cong thuc IT ¢ dang tinh thé 11
¢6 thé bao gdm khong it hon khoang 95%, khong it hon khoang 97%, khong it hon
khoang 98%, khong it hon khoang 99%, hodc khéng it hon khoang 99,5% trong lugng
mubi c6 cdng thic II. Hop chat & dang tinh thé ciing c6 thé bao gébm khong it hon
khoang 90%, khong it hon khoang 95%, khong it hon khoang 98%, khong it hon
khoang 99%, hodc khong it hon 99,5% trong lugng dang tinh thé 1.

Theo phuong &n khac nita, (S)-(2R.3R,1 1bR)-3-isobutyl-9,10-dimetoxy-
2.3.4,6,7,11b-hexahydro-1H-pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat
dihydroclorua (cong thuc II) & dang tinh thé hogc bién thé ddng vi cta ching, hodc
solvat ciia ching 13 v6 dinh hinh. Céc hop chat & dang vo dinh hinh ¢6 mau nhiéu xa
bot tia X v& co ban nhu dugc thé hién trén Fig. 26, ma thiéu c4c dinh nhifu xa XRP
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dic trung cho céc hat & dang I va/hogc dang II ¢6 cong thtrc II. Theo mdt phuong an,
hop chét ¢6 cong thirc IT & dang vo dinh hinh c6 thé bao gdm khong it hon khoang
95%, khoéng it hon khodng 97%, khéng it hon khoang 98%, khong it hon khoéang
99%, hoadc khong it hon khoang 99,5% trong lugng mubi c6 cong thirc II. Hop chét &
dang v6 dinh hinh cling c6 thé bao gdm khong it hon khoang 90%, khong it hon
khoang 95%, khong it hon khoang 98%, khong it hon khoang 99%, hodc khong it hon
99,5% trong luong hop chét c6 cong thirc 1T & dang vo dinh hinh.

DPugc hiéu 14 cic gia tri bang so cua cac dinh cua cac mau nhiéu xa bot tia X ¢6
thé thay d6i khong dang ké tir may ndy sang may khac hogc tir mAu ndy sang mau
khac, va Vi vay, cac gia tri duoc néu khong dugce hicu 1a tuyét doi, nhung v6i tinh kha

bién cho phép, nhu 0,2°, nhu dugc xé4c dinh & day.
Quy trinh didu ché

Sang ché con d& xuét cac quy trinh dé didu ché cac mudi co cong thae I
va/hodic cong thirc II & dang v6 dinh hinh, hodc dang tinh thé. Céc quy trinh nay bao
gbm budce cho mubi c6 cong thirc I va/hodc cong thie 11 tiép xtic v6i dung moi, trong
d6 cac hat mubi c6 cong thirc I va/hodc cong thue II & dang vo dinh hinh, hodc dang
tinh thé (vi du, dang L, IL, I1L, IV, V, hodc VI) c6 cong thirc I va/hodce cong thae 11, co
thé duoc tao thanh tir dung dich hodc chuyén dbi tir dang rin nay sang dang ran khac.
Quy trinh nay co thé con bao gdm budc tach, trong do cac hop chét c6 thé dugc tach
bing phuong phép thong thudng, nhu loc va ly tam, tiép do rira bing dung mdi va sau
d6 1am kho (vi dy, lam kho bing 16 chan khong, 1am kho bang khong khi, hodc 1am
kho bang ti siy).

Dung mbi thich hop dé st dung khi diéu ché cac hop chét & dang vd dinh hinh,
hodc dang tinh thé, bao gbm nhung khong gidi han &, hydrocacbon, bao gdm ete dau
mo, pentan, (cac) hexan, heptan, octan, isooctan, xyclopentan, xyclohexan,
metylxyclohexan, benzen, toluen, xylen, tetralin, va cumen; hydrocacbon dugc clo
héa, bao gém diclometan (DCM), 1,2-dicloetan, 1,1-dicloeten, 1,2-dicloeten,

cloroform, tricloetan, tricloeten, cacbon tetraclorua, clobenzen, va triflometylbenzen;
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ruou, bao gdbm metanol, etanol, isopropanol (IPA), 1-propanol, 1-butanol, 2-butanol,
t-butanol, 3-metyl-1-butanol, 1-pentanol, 2-metoxyetanol, 2-etoxyetanol, va
etylenglycol; ete, bao gdm dietyl ete, diisopropyl ete, metyl t-butyl ete (MTBE),
diphenyl ete, 1,2-dimetoxyetan, bi(2-metoxyetyl)ete, 1,1-dimetoxymetan, 2,2-
dimetoxypropan, va anisol; keton, bao gbm axeton, butanon, metyl etyl keton (MEK),
metyl isopropyl keton, metyl butyl keton, va metyl isobutyl keton (MIBK); este, bao
gdm metyl axetat, etyl format, etyl axetat, propyl axetat, isopropyl axetat, isobutyl
axetat, va butyl axetat; carbonat, bao gém etylen carbonat va propylen carbonat; amit,
bao gém formamit, N,N-dimetylformamit (DMF), va N,N-dimetylaxetamit; nitril, bao
gbm axetonitril (ACN); sulfoxit, nhu dimety! sulfoxit (DMSO); sulfon, nhu sulfolan;
cac hgp chét nitro, nhu nitrometan va nitrobenzen; di vong, nhu N-metyl pyrolindon,
2-metyl tetrahydrofuran, tetrahydrofuran (THF), dioxan, va pyridin; axit carboxylic,
nhu axit axetic, axit tricloaxetic, va axit trifloaxetic; phosphoramit, nhu

hexametylphosphoramit; cacbon sulfua; nudc; va cac hdn hop cta ching.

Céc hop chit ctia mudi ¢6 cong thirc I va/hodc cong thie I & dang tinh thé ¢
thé dugc didu ché tir dung dich hodc huyén phu dic cua mudi ¢6 cdng thirc I va/hodc
cong thire II trong dung moi sir dung cac phuong phap thong thudng, bao gbm, nhung
khong giéi han & lam ngudi, lam lanh, lam bay hoi dung mdi, hodc bd sung chat

khang dung moi.

Theo mot phuong 4n, quy trinh didu ché dang tinh thé cia mudi c6 cong thuc I
va/hodc cong thic II bao gdm céc budce (a) diéu ché dung dich cua axit ¢6 cong thirc I
va/hogc cong thic II trong dung moi & nhiét do tha nhét; va (b) tao ra hop chét tinh
thé & nhiét do thir hai. D& thic ddy sy hinh thanh chét tinh thé c6 cong thirc I va/hode
cong thire II, quy trinh nay ciing c6 thé bao gdm budc tao mam béng cach tao mim
dung dich véi tinh thé & dang I, trudc hodc trong budc (b). Quy trinh nay c6 thé con

bao gdbm budc tach nhu duge md ta ¢ day.

Dung dich ¢6 thé dugc didu ché tir mudi c6 cong thic I va/hodc cong thire IT 6

dang bét ky, bao gbm, nhung khong gidi han ¢, dAu, chit ban ran, chét rin (nhu dang
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v6 dinh hinh, hoic dang I, IL, III, IV, V, hodc VI ¢o cong thire I va/hodc cong thie II),
hodc hdn hop cuia ching. Dung dich ctia bude (a) ¢b thé duge didu ché & dang dung
dich bdo hoa hodc gé‘m bdo hoa & nhiét do the nhét. Dung dich bao hoa hodc gan bio
hoa ¢6 thé duge didu ché bing cach hoa tan lugng vira du cla mubi c6 cong thirc I/va
hodc cong thirc II trong dung moi & nhiét dd cao hon nhiét do tha nhét, sao cho, khi
dung dich dugc lam ngudi dén nhiét do tha nhét, thu dugc dung dich bdo hoa hodc
gin bio hoa. Lugng vira dui clia mubi c6 cdng thirc I/va hodc cong thirc IT ¢6 thé dugc
danh gia dya vao d¢ tan cla cac hop chéit c6 cong thirc I/va hodc cong thuc II trong
dung mdi ¢ nhiét do tha nhét, ma c6 thé dugc xac dinh bing cach st dung phuong

phép da biét déi v6i ngudi c6 hiéu biét trung binh ve linh vye k¥ thuat nay.

Nhiét d9 thir nhét c6 thé ndm trong khoang tir nhit d¢ trong phong dén khoéang
diém sdi cua dung moi, vi duy, tir khoang 20 dén khoang 200°C, tir khoang 20 dén
khoang 150°C, hofc tir khoang 20 dén khoang 100°C. Nhiét do thir hai c6 thé nim
trong khoang ti -100 dén 100°C, tir khoang -50 dén khoang 50°C, tir khoang -10 dén
khoang 30°C, 20 dén khoang 200°C, tir khoang 20 dén khoang 150°C, hogc tir khoing
20 dén khoang 100°C. Nhiét do thtt nhét c6 thé cao hon hogc thap hon, hodic bing
nhiét d6 thir hai. D& t6i da higu sudt va hiéu qua ctia quy trinh, nhiét do tht hai thuong
duoc cai dit thip hon nhiét d¢ thir nhét.

Theo mot phuong an, cac hop chét tinh thé c6 cong thuc I va/hodc cong thuc 11
duogc tao ra bé’mg cach gia nhiét dung moi tir dung dich ¢ nhiét do tha hai. Viéc bay
hoi dung moi cé thé dugc tao didu kién bang cach cung cép nhiét va/hodc chan khong
vao dung dich. Theo mdt phuong an, dung moéi 13 axetonitril, diclometan, DMF, 1 ,4-
dioxan, metanol, 2-metoxyetanol, MIBK, axeton, 1-butanol, MTBE, DMSO, etanol,
etyl axetat, isobutyl axetat, isopropyl axetat, 1-propanol, IPA, MEK, THF, nuéc, hodc
hdn hop ctia ching.

Theo phuong an khéc, cac hop chét tinh thé c6 cong thitc I va/hodc cong thirc
II ¢6 thé duoc tao ra bing cach 1am ngudi dung dich dén nhiét d¢ thir hai. Trong

trudng hop nay, nhiét do thi hai duoc cai dat thép hon nhiét d6 thu nhéit. Theo mot
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phuong 4n, dung mdi la axetonitril, DMF, 1,4-dioxan, metanol, etanol, 2-
metoxyetanol, 1-butanol, 1-propanol, IPA, MIBK, MEK, THF, axeton, hodc hdn hop
cua chung. Theo mdt phuong an, dung moi 13 axetonitril, nudc, 1-propanol va cac hdn
hop ciia chiing. Theo phuong 4n khéc nita, dung modi 13 axetonitril, nudc va cac h6n
hop cua ching. Theo phuong 4n khéc, dung mdi 13 1-propanol, nudc va cac hdn hop

cta ching. Theo phuong an khac, dung mdi la 1-propanol.

Theo mdt phuong én, hop chit c¢6 cong thirc 1 & dang I duoc tao thanh bing
cach 1am ngudi dung dich dén nhiét do thtr hai. Trong truong hop nay, nhiét do thu
hai dwoc cai dit thdp hon nhiét do thu nhit. Theo mdt phuong 4n, dung mdi 1a
axetonitril/nude (1% thé tich), axetonitril/nude (2% thé tich), axetonitril/nude (3% thé

tich). Theo mot phwong an, dung moi la axetonitril/nude (3% thé tich).

Theo phuong an khéc nita, cac hop chét tinh thé c6 cong thirc I va/hodc cong
thire II dugc tao thanh b%mg cach thém chét khang dung méi vao dung dich & nhiét do
thir hai. '

Céc chét khang dung méi thich hop bao gdm, nhung khong gi6i han o,
hydrocacbon, bao gém ete ddu mo, pentan, (cac) hexan, heptan, octan, isooctan,
xyclopentan, xyclohexan, metylxyclohexan, benzen, toluen, xylen, tetralin, va cumen;
hydrocacbon dugc clo hda, bao gf‘)m diclometan (DCM), 1,2-dicloetan, 1,1-dicloeten,
1,2-dicloeten, cloroform, tricloetan, tricloeten, cacbon tetraclorua, clobenzen, va
triflometylbenzen; rugu, bao gém metanol, etanol, isopropanol (IPA), 1-propanol, 1-
butanol, 2-butanol, t-butanol, 3-metyl-1-butanol, 1-pentanol, 2-metoxyetanol, 2-
etoxyetanol, va etylenglycol; ete, bao gbm dietyl ete, diisopropyl ete, metyl t-butyl ete
(MTBE), diphenyl ete, 1,2-dimetoxyetan, bi(2-metoxyetyl)ete, 1,1-dimetoxymetan,
2,2-dimetoxypropan, va anisol; keton, bao gbdm axeton, butanon, metyl etyl keton
(MEK), metyl isopropyl keton, metyl butyl keton, va metyl isobutyl keton (MIBK);
este, bao gdm metyl axetat, etyl format, etyl axetat, propyl axetat, isopropyl axetat,
isobutyl axetat, va butyl axetat; carbonat, bao gdm etylen carbonat va propylen

carbonat; amit, bao gém formamit, N,N-dimetylformamit (DMF), va N,N-
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dimetylaxetamit; nitril, bao gém axetonitril (ACN); sulfoxit, nhu dimetyl sulfoxit
(DMSO); sulfon, nhu sulfolan; cac hop chét nitro, nhu nitrometan va nitrobenzen; di
vong, nhu N-metyl pyrolindon, 2-metyl tetrahydrofuran, tetrahydrofuran (THF),
dioxan, va pyridin; axit carboxylic, nhu axit axetic, axit tricloaxetic, va axit
trifloaxetic; phosphoramit, nhu hexametylphosphoramit; cacbon sulfua; nudc; va cac

hdn hop clia chung.

Khi hai dung mdi dugc st dung lam c@p dung moi/chit khang dung mdi, hop
chét c6 cong thirc I va/hodc cong thire IT ¢6 do tan trong dung moi cao hon trong chét
khang dung mdi. Tuy y, dung moi va chét khang dung méi trong cdp dung moi/chét
khang dung mdi ¢6 thé tron 1n it nhat mot phan. Theo mdt phuong 4n, dung mdi la
axetonitril, metanol, etanol, 1-propanol, nuéc, hodc hoén hop cta chung; va chét khang
dung moi 1a (cac) hexan, heptan, dietyl ete, etyl axetat, THF, isopropanol, va cac hdn
hop cia chung. Theo phwong an khac nita, cac hogp chét tinh thé c6 cong thuc I
va/hodc cong thic 1T duge tao thanh bang céch thém dung dich vao chét khang dung
moi & nhiét do thit hai. Theo mot phuong an, dung mdi 12 axetonitril, metanol, etanol,
1-propanol, nudc, hodc hdn hop cta ching; va chit khang dung moi 1a hexan, heptan,

dietyl ete, etyl axetat, THF, isopropanol, va cac hdn hop cua chung.

Theo phuong 4n khéc, quy trinh didu ché cac hop chét tinh thé c6 cong thuc I
va/hodc cong thic II bao gbm céc budc (a) didu ché huyén phu dac cta hop chét ¢6
cong thire I va/hogc cong thirc I trong dung mdi & nhiét d thi nhit; va (b) tao ra céc
hop chét tinh thé c6 cong thirc I va/hodc cong thirc II bang cich dat huyén phu ddc
vao nhiét do thir hai. Huyén phu dic co thé duoc didu ché tir cac hop chét c6 cong
thitc I va/hodic cong thitc II & dang bét ky, bao gbm, nhung khong gi¢i han 0, dau,
chét ban rin, chét ran (nhu dang v6 dinh hinh, hodc dang I, 11, 111, IV, V, hodc VI co
cong thirc I va/hodc cong thire IT), hodc hén hop ctia chiing. Quy trinh ndy ¢co6 thé con

bao gom budc tao mam va/hodc budc tach, nhu duge mo ta & day.
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Nhiét do thir nhét va tha hai va dung méi 12 nhu dugc xéac dinh & day. Theo
mdt phuong an, dung mdi la axetonitril, metanol, etanol, 1-propanol, nudc, hoac hén

hop cua ching.

Theo phuong 4n khac nita, quy trinh didu ché cac hop chét tinh thé c6 cong
thire I va/hodc cong thirc II bao gdm céc bude (a) diéu ché dung dich cta cac hop chét
c6 cong thirc I va/hodc cong thire II trong dung mdi ¢ nhiét 4o tha nhét; (b) tao huyén
phu dac béng cach 1am ngudi dung dich dén nhiét do thir hai; va (c) tao ra cac hgp
chét tinh thé c6 cong thitc I va/hodc cong thuc 11 bang cach cho huyén phu dic tiép
xtic véi mot hodc nhiu chu ky gia nhiét va lam ngudi. Quy trinh nay c6 thé con bao

gdm budc tao mam va’hodc bude tach, nhu dugc mo ta & day.

Nhiét do thu nhét va thit hai va dung moi 1a nhu dugc xac dinh ¢ day. Theo
mo6t phuong an, dung mdi la axetonitril, metanol, etanol, 1-propanol, 1,4-dioxan,
nuéc, hodc hdn hop cia ching. Theo mdt phuong an, dung mdi 13 nuée. Chu ky gia
nhiét va lam ngudi co thé dugc thuc hién trong khoang nhi¢t do tir kKhoang -50 dén
khoang 120°C, khoang -50 dén khoang 100°C, khoang -20 dén khoang 80°C, khoang
0 dén khoang 80°C, khoang 10 dén khoang 80°C, khoang 20 dén khoang 80°C,
khoang 20 dén khoang 60°C, hodc about 20 dén khoang 50°C.

Theo mot phuong én, hop chit c6 cong thirc I & dang II €6 thé dugc diéu ché tir
dung dich hodc huyén phu dic cua hop chét ¢ cong thirc I trong dung mdi st dung
cac phuong phép thong thudng, bao gbm, nhung khong giéi han ¢, 1am ngudi, lam

lanh, 1am bay hoi dung moi, hodc bd sung chit khang dung moi.

Theo mdt phuong an, quy trinh didu ché hop chat c6 cong thirc I ¢ dang II bao
gdm céc budc (a) didu ché huyén phu ddc cua hop chét c6 cong thire I trong dung moi
& nhiét o thir nhat; va (b) tao ra hop chét & dang tinh thé II & nhiét do tht hai. Dé
thic ddy su hinh the‘lnh cac hat & dang II, quy trinh ndy ciing ¢6 thé bao gdm budc tao
mam béng cach tao mam dung dich v&i hop chét tinh thé & dang II, trudc hodc trong

budce (b). Quy trinh nay co thé con bao gdm budc tach nhu duge md ta & day.
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Dung dich co thd dugc didu ché tir dang bét ky ctia hop chét ¢6 cong thuc I,
bao gém, nhung khong giéi han 9, dAu, chit ban rin, chét ran (nhu dang vo dinh hinh,
hoic dang I, II, IIL, IV, V, hodc VI c¢6 cong thuc I), hodc hén hop cta ching. Dung
dich cua budce (a) co thé dugc didu ché & dang dung dich bdo hoa hodc gén bdo hoa &
nhiét do tha nhét. Dung dich bdo hoa hodc gén bdo hoa c6 thé duge diéu ché bang
cach hoa tan luong vira du ciia hop chét c6 cong thirc I trong dung moi & nhiét do cao
hon nhiét @ tht nhét, sao cho, khi dung dich dwgc lam ngudi dén nhiét do thir nhét,
thu dugc dung dich bao hoa hodc gan bdo hoa. Lugng vira di cua hop chét c6 cong
thte I ¢6 thd dugc danh giad dwa vao dd tan cia céc hat & dang II trong dung mdi &
nhiét do thr nhét, ma c6 thé duge xdc dinh bang cach st dung phwong phép da biét
d6i véi ngudi c6 hidu biét trung binh vé linh vuc ky thuat nay. Theo mot phuong an,
dung moi 1a axetonitril, nudce, va hdn hop cta chiung. Theo mot phuong 4n, dung moi

1a nudce.

Theo mdt phuong 4n, hop chat c6 cong thic I & dang III ¢6 thé duoc diéu ché
tir dung dich hodac huyén phtl dc cta hop chét c6 cong thirc I trong dung moi st dung
cac phuong phép thong thuong, bao gbm, nhung khong gidi han ¢, lam ngudi, lam

lanh, 1am bay hoi dung mdi, hoac bd sung chit khang dung moi.

Theo phuong 4n khéc nita, quy trinh diéu ché hop chét c6 cong thic I dang tinh
thé TII bao gdm céc budc (a) didu ché dung dich cua hop chit c6 cong thirc I trong
dung mdi & nhiét do thu nhét; (b) tao huyén phu déc bang cach lam ngudi dung dich
dén nhiét do thir hai; va (c) tao ra hop chat ¢6 cong thire I & dang tinh thé IIT bang
cach cho huyén phu dic tiép xtc v6i mot hodc nhiéu chu ky gia nhiét va 1am ngudi.
Quy trinh nay cd thé con bao gdm budc tao mam va/hodc bude tach, nhu duge mo ta

& day.

Nhiét do thu nhét va tha hai va dung moi 14 nhu dugc xac dinh ¢ day. Theo
mét phuong an, dung mdi la axetonitril, metanol, etanol, 1-propanol, 1,4-dioxan,
nuée, hoic hdn hop cia ching. Theo mdt phuong an, dung mdi 1a 1,4-dioxan/nudc.

Theo mdt phuong 4n, dung méi 13 nuée. Chu ky gia nhiét va lam ngudi ¢ thé dugc
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thuc hién trong khoang nhiét do tir khoang -50 dén khoang 120°C, khoang -50 dén
khoang 100°C, khoang -20 dén khoang 80°C, khoang 0 dén khoang 80°C, khoang 10
dén khoang 80°C, khoang 20 dén khoang 80°C, khoang 20 dén khoang 60°C, hogc
khoang 20 dén khoang 50°C.

Theo mot phuong an, hop chét c6 cong thic I ¢ dang IV c6 thé duge diéu ché
tir dung dich hodc huyén phu dic cta hop chét c6 cong thirc I trong dung moi sir dung
cac phuong phap thong thudng, bao gdm, nhung khong gi6i han &, 1am ngudi, lam

lanh, 1am bay hoi dung moi, hodc bd sung chit khang dung mdi.

Theo mdt phuong an, quy trinh didu ché hop chét c6 cong thirc I & dang tinh
thé TV bao gdm cic budc (a) didu ché dung dich cta hop chét c6 cong thire I trong
dung mdi & nhiét d tht nhét; va (b) tao ra hop chit tinh thé & nhiét do thu hai. Dé
thiic ddy su hinh thanh chét tinh thé c6 cdng thuc I, quy trinh nay cling co thé bao
gdm budc tao mam bing cich tao mém dung dich véi tinh thé & dang IV, trudc hodc

trong bude (b). Quy trinh nay c6 thé con bao gdbm budc tach nhu duge mo ta & day.

Dung dich ¢6 thé duoc didu ché tir mudi c6 cong thirc I va/hodc cong thic IT &
dang bt ky, bao gdm, nhung khong gi6i han &, dAu, chit ban ran, chét rén (nhu dang
vo dinh hinh, ho#c dang I, IL, IIL, IV, V, hogc VI ¢ cdng thirc I va/hodc cong thuc 1),
hoic hdn hop cia chiing. Dung dich cla budce (a) ¢d thé dugc didu ché & dang dung
~ dich bdo hoa hoic gﬁn bdo hoa & nhiét 3o thu nhét. Dung dich bdo hoa hodc gén bio
hoa c6 thé duge didu ché bang cach hoa tan lugng vira di cua mubi ¢6 cong thire I/va
hoic cong thic II trong dung mdi ¢ nhiét do cao hon nhiét do th nhét, sao cho, khi
dung dich dugc lam ngudi dén nhiét do thir nhét, thu dugc dung dich bdo hoa hodc
gén bdo hoa. Lugng vira di cua mudi c6 cong thirc I/va hodc cong thirc IT c6 thé duoc
d4nh gia dya vao do tan cta cdc hop chit & dang I/va hodc cong thuc II trong dung
mdi & nhiét do thir nhat, ma c6 thé duge xéc dinh bang cach sir dung phuong phap da

bit dbi voi ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuat nay.

Nhiét d6 thir nhit c6 thé nim trong khoang tir nhiét d trong phong dén khoang
diém s6i cta dung moi, vi du, tir khoang 20 dén khoang 200°C, tir khoang 20 dén
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khoang 150°C, hodc tir khoang 20 dén khoang 100°C. Nhiét do thir hai c6 thé nim
trong khoang tir -100 d@én 100°C, tir khoang -50 dén khoang 50°C, tir khodng -10 dén
khoang 30°C, 20 dén khoang 200°C, tir khoang 20 dén khoang 150°C, hogc tir khodng
20 dén khoang 100°C. Nhiét do thtr nhét c6 thé cao hon hogc thap hon, hode bang
nhiét d6 thtr hai. D& t6i da hiéu suit va hiéu qua ciia quy trinh, nhiét do thir hai thuong
duoc cai dit thdp hon nhiét d¢ thir nhét.

Theo mot phuong an, hop chét c6 cong thie I & dang IV dugce tao thanh bang
cach lam ngudi dung dich dén nhiét do th hai. Trong trudng hop nay, nhiét do tht
hai dugc cai dit thip hon nhiét do thér nhit. Theo mdt phuong an, dung moi la
axetonitril/nudc. Theo mot phuong an, dung moi la axetonitril/nude (4% thé tich).

Theo mot phwong 4n, dung mdi 1a axetonitril/nude (10% thé tich).

Theo mot phuong &n, hop chét c6 cong thic I & dang V ¢ thé dugc didu ché tir
dung dich hodc huyén phu dic cua hop chét c6 cong thuc I trong dung moi st dung
cac phuong phap thong thuong, bao gdm, nhung khong gidi han ¢, 1am ngudi, lam

lanh, 1am bay hoi dung mdi, hodc bd sung chét khang dung moi.

Theo mdt phuong én, quy trinh didu ché hop chét c6 cong thire I & dang V bao
gbm cic bude (a) didu ché huyén phu dic cia hop chét c6 cong thirc I trong dung moi
& nhiét do thir nhat; va (b) tao ra hop chit & dang tinh thé V & nhiét do thu nhét. Dé
thtic ddy sy hinh thanh c4c hat & dang V, quy trinh nay cling ¢6 thé bao gdm budc tao
mam bing cach tao mam dung dich v&i hop chét tinh thé & dang V, trudc hodc trong

budc (b). Quy trinh nay ¢ thé con bao gdm bude tach nhu duge mo ta & day.

Huyén phu dic ¢6 thé dugc didu ché tir dang bét ky cia hop chét c6 cong thic
I, bao gém, nhung khéng gidi han &, dAu, chit ban rén, chét rén (nhu dang vo dinh
hinh, hodc dang L, II, III, IV, V, hodc VI ¢ cobng thuc I), hodc hdn hgp cua ching.
Dung dich cta buéc (a) co thé dugc didu ché & dang dung dich bio hoa hodc gan bio
hoa ¢ nhiét do thu nhét. Dung dich bdo hoa hodc gﬁn bao hoa c6 thé duoc diéu ché
bang cich hoa tan lugng vira di ciia hop chét c6 cong thirc I trong dung moi ¢ nhigt

do cao hon nhiét do thu nh4t, sao cho, khi dung dich dugc lam ngudi dén nhiét do thu
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nhét, thu dugc dung dich bdo hoa hodc g?m bdo hoa. Luong vira du ctua hop chét c6
cong thirc I ¢o thé dwoc danh gia dwa vao d tan cua céc hat & dang V trong dung mdi
& nhiét do thtr nhét, ma c6 thé dugc xéc dinh bang cach sir dung phwong phép da biét
dbi v6i ngudi co hiéu biét trung binh v& linh vuc k¥ thuat nay. Theo mot phuong an,
dung moi 1a axetontril, mi(’yc, va hdn hgp cua ching. Theo mot phuong an, dung moi

1a nudc.

Theo mot phuong an, hop chit c6 cong thie I & dang VI c6 thé dugc didu ché
tir dung dich hodc huyén phu dc cua hop chét c6 cong thirc I trong dung moi sur dung
cac phuong phép thong thuong, bao gbm, nhung khong gi6i han &, lam ngudi, lam

lanh, 1am bay hoi dung mdi, hodc bd sung chét khang dung moi.

Theo mdt phuong an, quy trinh diéu ché hop chét c6 cong thic I & dang VI bao
gbm cac budc (a) didu ché huyén phu dic cua hop chét c6 cong thic I trong dung moi
& nhiét do thir nhat; va (b) tao ra hop chit & dang tinh thé VI & nhiét do thi nhét. Dé
thic ddy su hinh thanh céc hat & dang VI, quy trinh nay cling co thé bao gdm budc tao
mam bing cach tao mam dung dich v6i hop chét tinh thé & dang VI, trudce hodc trong

budc (b). Quy trinh nay c6 thé con bao gdm budc tach nhu duge mo ta ¢ day.

Huyén phu dic c6 thé dugc didu ché tir hop chét c6 cong thuc I ¢ dang bét ky,
bao gdm, nhung khong gidi han ¢, dAu, chét ban rin, chét rén (nhu dang vo dinh hinh,
hodc dang 1, II, 111, IV, V, hodc VI c6 cdng thuc I), hodc hdn hop cua chung. Dung
dich ciia buéc (a) c6 thé duge didu ché & dang dung dich bao hoa hodc gin bdo hoa &
nhiét do thir nhit. Dung dich bdo hoa hogc gan bao hoa c6 thé dugc didu ché bing
cach hoa tan lugng vira di cta hop chit c6 cong thire I trong dung m6i & nhiét do cao
hon nhiét d thtr nhét, sao cho, khi dung dich dugc lam ngudi dén nhiét do thir nhét,
thu dugc dung dich bido hoa hodc gin bdo hoa. Lugng vira du cua hop chét c¢6 cong
thirc I ¢6 thé dwoc danh gia dua vao d tan cla cac hat & dang VI trong dung moi &
nhiét 6 tht nht, ma c6 thé dugc xac dinh bing cach sir dung phuong phdp da biét

d6i v6i ngudi co hiéu biét trung binh vé linh vuc k¥ thuat nay. Theo mét phuong an,
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dung moi 12 axetonitril, nudc, va hdn hop ctia chiing. Theo mot phurong én, dung moi

1a nuéde.

Céac hop chit vo dinh hinh c6 cong thire I va/hodc cong thirc II ¢6 thé duoc
didu ché tir dung dich hodc huyén phil dc cia hop chét c6 cong thuc I trong dung moi
st dung cac phuong phép thong thuong, bao gbém, nhung khong giéi han &, 1am

ngudi, 1am lanh, 1am bay hoi dung mdi, hodc bd sung chit khang dung moi.

Theo mot phuong 4n, quy trinh didu ché cdc hop chét vo dinh hinh c6 cong
thirc I va/hodc cong thuc II bao gdm cic budc (a) diéu ché dung dich cta hop chét ¢6
cong thirc I vad/hodc cong thire IT trong dung mdi ¢ nhiét do thir nhét; (b) lam ngudi
dung dich dén nhiét @ tht hai; va () tao ra cac hop chat vo dinh hinh & nhiét do tht

hai. Quy trinh nay cling ¢6 thé bao gdm budc tach nhu duge mo ta & day.

Dung dich ¢o thé dugc didu ché tir hop chit c6 cong thirc I va/hodc cong thic
II & dang bt ky, bao gf‘)m, nhung khong gi6i han 6, dau, chét ban ran, chét ran (nhu
dang vo dinh hinh, hodc dang I, II, 01, IV, V, hodc VI), hodc hdn hop cia ching.
Dung dich cta budc (a) c6 thé dugc diéu ché & dang dung dich bdo hoa hodc gan bio
hoa & nhiét do thir nhét. Dung dich bo hoa hojc gan bdo hoa c6 thé dugc diéu ché
bang cach hoa tan lugng vira du cia hop chit c6 cong thirc I va/hodc cong thire II
trong dung mdi & nhiét do cao hon nhiét do tha nhét, sao cho, khi dung dich dugc lam
ngudi dén nhiét d6 thir nhét, thu dugc dung dich bdo hoa hogc gin bdo hoa. Lugng
vira du ctia hop chat ¢6 cong thirc I va/hodc cong thire II ¢6 thé duoc danh gia dya vao
d6 tan ciia cac hop chét vo dinh hinh trong dung méi & nhigt do th nhét, ma co thé
duoc xéc dinh bing cach st dung phuong phdp da biét i v6i ngudi ¢6 hiéu biét

trung binh vé linh vuc k¥ thuét nay.

Theo phuong 4n khéc, cac hop chét vo dinh hinh c6 thé duoc tao ra béng cach
lam ngudi dung dich dén nhiét d tha hai. Theo mdt phuong én, dung mdi 1a ruogu,
nuée, hodc hdn hgp cia chung. Theo mot phuong 4n, dung mdi 1a ruou tert-butylic,

nuée, hodc hdn hop cua chung.
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Theo phuong an khac nita, cac hop chit vb dinh hinh dugc tao thanh bing cach
thém dung dich vao chét khang dung méi ¢ nhiét do thu hai. Chét khang dung mdi la

nhu dugc xac dinh & day.

Theo phuong én khéc nita, quy trinh didu ché cac hop chat vd dinh hinh cta
hop chét ¢ cong thirc I va/hodic cong thie IT bao gbm céc budc (a) didu ché huyén
phu dic cua hop chét c6 cong thirc I trong dung mdi & nhi€t do tha nhét; va (b) tao ra
cac hat vo dinh hinh nhd sy chuyén pha & nhiét do thtr hai. Huyén phil dic c6 thé
duoc didu ché tir dang bét ky ctia hop chét c¢6 cong thirc I va/hodc cong thire II, bao
gém, nhung khong giéi han &, dAu, chit ban rin, chét ran (nhu dang vo dinh hinh,
hodc dang I, II, 111, IV, V, hodc VI), hodc hdn hop cta chung. Nhi¢t do thtt nhét va

th(r hai va dung mdi la nhu dugce xac dinh & day.

Céc phuong phép khac cling c6 thé dugc ap dung d& didu ché hop chét c6 cong
thie I va/hodc cong thie 11 & dang vo dinh hinh, hodc hop chét c6 cong thirc I & dang
tinh thé 1, T0, TIL, TV, V, hodc VI va/hodc hop cht c6 cong thire I & dang tinh thé 1,
hoic II, bao gdbm sdy phun, sdy trong thung quay, lam kho lanh, va két tinh nong chay.

Dugc phim

Sang ché con d& xuft dugc phdm chua (S)-(2R,3R.11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thic I) & dang vo dinh hinh, hodc
dang tinh thé 1, 11, 111, IV, V, hodc VI, hodc hydrat hogc solvat kha dung cua ching, ¢
dang thanh phén hoat duoc, két hgp v6i mot hodc nhiéu chit mang hodc ta dugc duoc

dung.

Séang ché con d& xuit dugc phdm chira (S)-(2R,3R.1 1bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1 -aJisoquinolin-2-yl 2-amino-3-
metylbutanoat dihydroclorua (cong thirc IT) & dang vo dinh hinh, hogc dang tinh thé 1,
hodc II, hoic hydrat hodc solvat kha dung cua chung, ¢ dang thanh ph?m hoat dugec,

Kkét hop v6i mot hodc nhidu chét mang hogc ta dugc duge dung.
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Viéc lua chon ta duoc, trong pham vi rong, phu thudc vao cac yéu t§, nhu cach
dung cu thé, tdc dung cta ta dugc dén do tan va d6 6n dinh cua thanh phén hoat tinh,

va ban chat cua dang licu.

Dugc phdm néu & day c6 thé dugc dé xuit & dang lidu don vi hodc dang da
lidu. Dang liéu don vi, khi dugc st dung & day, 13 néi dén cac don vi riéng biét v& mit
vét Iy thich hop dé ding cho ngudi va dong vét va déng goi riéng r& nhu da biét trong
[inh vue nay. Mi lidu don vi chira luong thanh phdn hoat tinh x4c dinh truéc dii dé
tao ra tac dung diéu tri mong mudn, két hop v6i chat mang dugc hodc ta duge can
thiét. Vi du vé& dang liéu don vi bao gbdm bng thudc tiém, dng tiém, va vién nang va
vién nén dugc dong goi riéng ré. Dang lidu don vi c6 thé duge ding mot phan hoic
nhiéu lidu. Dang da lidu 13 nhidu dang lidu don vi gidng nhau dugc dong goi trong
mot dd chira duoc ding & dang lidu don vi riéng biét. Vi du vé céc dang da liéu bao
gdm lo, chai chira vién nén hogc vién nang, hogc chai tinh theo panh (pints: don vi do
lwdong ciia Anh = 0,568 lit); hodc galdng (gallons: don vi do ludng cua Anh = 4,546
1it). '

Céc hat ctia cac hop chét c6 cong thitc I va/hodc cong thirc I néu & déy c6 thé
duoc dung riéng, hodc két hop véi mot hoic nhiéu hop chit khac néu & day, mot hodc
nhiéu thanh phan hoat tinh khac. Dugc phdm néu & day c6 thé duoc bao ché & nhiéu
dang liéu khac nhau dé ding qua dudng miéng, ngoai dudng tiéu hda, va dung tai chd.
Dugc pham ciing c6 thd duge bao ché & dang liéu giai phong bién dbi, bao gdm céc
dang lidu giai phong cham, giai phong kéo dai, giai phong 1au dai, giai phoéng duy tri,
giai phong theo nhip, gidi phong ¢ kiém soat, giai phong gia ting va giai phong
nhanh, giai phéng tai dich, giai phong theo chwong trinh, va dang lidu gitr trong da
day. Céc dang nay co thé dugc didu ché theo phuong phap va k§ thuét thong thuong
da biét déi v6i ngudi c6 hiu biét trung binh vé linh vyc k§ thuat nay (xem tai li¢u,
Remington: The Science and Practice of Pharmacy, supra, Modified-Release Drug
Delivery Technology, Rathbone et al., Eds., Drugs and the Pharmaceutical Science,
Marcel Dekker, Inc.: New York, NY, 2002; Vol. 126).
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Dugc phém néu ¢ day co thé dugce dung mot 13n, hodc nhiéu 14n & cac khoang
thoi gian. Puoc hiéu 12 dang liéu r6 rang va khoang thoi gian didu tri c6 thé thay ddi
theo dd tudi, trong lugng, va tinh trang ciia bénh nhan can dugc diéu tri, va co thé
dugc x4c dinh theo kinh nghiém bang cach st dung cac phuong phap thir nghiém da
biét hodc bang phép ngoai suy tir dir liéu thir nghi¢m hogc chin doan in vivo hodc in
vitro. Con dugc hidu 13, dbi voi ca thé cu thé, phéc dd diéu tri lidu cu can duoc didu
chinh theo thoi gian theo nhu cAu c4 nhan va danh gia chuyén mon clia ngudi quan ly

hodc ngudi giam séat vige dung dugc pham.
Dung qua duong miéng

Dugc phim néu & day c6 th8 & dang liéu rin, ban ran, hoic 16ng dé dung qua
dudng miéng. Khi duge st dung & ddy, dung qua duong miéng con bao gdm dung
trong ma, ludi va dudi ludi. Cac dang lidu ding qua duong miéng thich hop bao gbm,
nhung khong gi6i han &, vién nén, vién nang, vién tron, vién ngdm det, vién thude
hinh thoi, vién ngim, vién nhén, vién thube nhd, keo cao su dugc tAm thudc, hat, bot
khdi luong 16, bot sti hodc khong sui hodc hat, dung dich, nhii twong, hén dich, dung
dich, vién nhén, vién con nhdng, cdn ngot, va sird. Ngoai (cac) thanh phan hoat tinh
nay, dugc phém c6 thé chira mot hoic nhidu chit mang hoic ta dugc duoc dung, bao
gbm, nhung khong giéi han &, chit gin két, chét don, chét pha lodng, chét gay ra, chét
thdm wét, chat 1am tron, chét gdy truot, chét tao mau, chét (e ché chuyén mau nhudm,

chét tao ngot, va chét tao huong.

Chét gén két hotic chit tao hat truyén kha nang dinh két sang vién nén dé dam
bao vién nén gitt nguyén sau khi €p. Chét gén két hogc chét tao hat thich hgp bao
gém, nhung khong giéi han ¢, tinh bot, nhu tinh bot ngd, tinh bot khoai ty, va tinh
bot da hd hoéa so bd (vi du, STARCH 1500); gelatin; duong, nhu sucroza, glucoza,
dextroza, molaza, va lactoza; gdm ty nhién va téng hop, nhu nhya cdy keo, axit
alginic, alginat, chiét xuét cta réu Irish, gdm Panwar, gom ghatti, chét nh?ly v6 hat ma
d& (isabgol), carboxymetylxenluloza, metylxenluloza, polyvinylpyrolidon (PVP),

Veegum, arabogalactan cdy thong, tragacan bot, va gdm guar; xenluloza, nhu etyl
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xenluloza, xenluloza axetat, carboxymetyl xenluloza canxi, natri carboxymetyl
xenluloza, metyl xenluloza, hydroxyetylxenluloza (HEC), hydroxypropylxenluloza
(HPC), hydroxypropyl metyl xenluloza (HPMC); xenluloza vi tinh thé, nhu AVICEL-
PH-101, AVICEL-PH-103, AVICEL RC-581, AVICEL-PH-105 (FMC Corp., Marcus
Hook, PA); va cac hdn hgp cua chung. Chét don thich don bao gém, nhung khong
gi6i han ¢, bot tan, canxi carbonat, xenluloza vi tinh thé, xenluloza bdt, dextrat, cao
lanh, manitol, axit silixic, sorbitol, tinh bdt, tinh bot d3 hd hoa so bd, va cac hdn hgp
cua chung. Chét gén két hoic chit don co thé c6 mit & lugng tir khoang 50 dén

khoang 99% trong lugng trong dugc phim néu & day.

Chét pha lodng thich hgp bao gdm, nhung khong gidi han &, dicanxi phosphat,
canxi sulfat, lactoza, sorbitol, sucroza, inositol, xenluloza, cao lanh, manitol, natri
clorua, tinh bot kho, va dudng bot. Mot sb chit pha loang nhét dinh, nhu manitol,
lactoza, sorbitol, sucroza, va inositol, khi c6 mat & lurong vira du, co thé truyén cac
dic diém sang mot s6 vién nén di ép ma cho phép phén rd trong miéng bing cach

nhai. CAc vién nén ép nay c6 thé duge sir dung nhur vién nén nhai dugrc.

Chét gay rd thich hgp bao gbm, nhung khong gi6i han &, thach aga; bentonit;
xenluloza, nhu metylxenluloza va carboxymetylxenluloza; cac san pham gd; bot bién
tu nhién; nhya trao ddi cation; axit alginic; gdm, nhu gom guar va Vee gum HV; cui
qua ho cam quyt; xenluloza lién két ngang, nhu croscarmelloza; polyme lién két
ngang, nhu crospovidon; tinh bot lién két ngang; canxi carbonat; xenluloza vi tinh thé,
nhu natri tinh bot glycolat; polacrilin kali; tinh bot, nhu tinh bdt ngd, tinh bot khoai
tay, tinh bt bot san, va tinh bot da hd héa so bo; dat sét; align; va cac hdn hop cia
ching. Lugng chét gy rd trong dugc phim néu & day thay dbi theo loai cong thuc
bao ché, va ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuét nay d& dang thiy dugc.
Dugc phim néu & day c6 thé chira tir khoang 0,5 dén khoang 15% hodc tir khoéang 1
dén khoang 5% trong lugng chét gay ra.

Chét 1am tron thich hop bao gbm, nhung khong gi6i han ¢, canxi stearat; magie

stearat; ddu khoang; diu khoang nhe; glyxerin; sorbitol; manitol; glycol, nhu glyxerol
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behenat va polyetylen glycol (PEG); axit stearic; natri lauryl sulfat; bot tan; dau thuc
vat dugc hydro héa, bao gbm dau lac, diu hat bong, diu cay hudng duong, dau vimg,
dau 6liu, dau ngo, va dau dau tuong; kém stearat; etyl oleat; etyl laureat; thach aga;
tinh bot; lycopodium; silic oxit hodc silica gel, nhu AEROSIL ® 200 (W.R. Grace
Co., Baltimore, MD) va CAB-O-SIL ® (Cabot Co. of Boston, MA); va cac hdn hop
cua chung. Dugc phim néu & day c6 thé chira khoang 0,1 dén khoang 5% trong luong

chét 1am tron.

Chit gay truot thich hop bao gbm silic dioxit keo, CAB-O-SIL ® (Cabot Co. of
Boston, MA), va bt tan khong chira amiang. Chét tao mau bao gdm chét bét ky trong
s6 chit nhuom FD&C tan trong nuédc da duge phé duyét, dugc chirng nhan, va chét
nhudm FD&C khong tan trong nudce tao hdn dich trén alumin hydrat, va hd chit mau
va cac hdn hop cia ching. Hb chét mau 12 su két hop bang céch hép phu chét nhudm
tan trong nudc vao oxit chira nude cua kim loai nng, tao ra dang khong tan cta chét
nhudm. Chét tao huwong bao gém cac huong vi tu nhién chiét xuit tr thuc vat, nhu trai
cdy, va hén hop pha tron tong hop céc hop chét ma tao ra cam gidc d& chiu, nhu vi
bac ha va metyl salixylat. Chét tao ngot bao gém sucroza, lactoza, manitol, sir0,
glyxerin, va chit lam ngot nhén tao, nhu sacarin va aspartam. Cac chét nhii hoa thich
hop bao gi‘)m gelatin, nhya cdy keo, tragacan, bentonit, va chét ¢6 hoat tinh bé mat,
nhu polyoxyetylen sorbitan monooleat (TWEEN® 20), polyoxyetylen sorbitan
monooleat 80 (TWEEN® 80), va trietanolamin oleat. Céac chét tao hdn dich va phén
t4n bao gdm natri carboxymetylxenluloza, pectin, tragacan, Veegum, nhya cdy keo,
natri carbometylxenluloza, hydroxypropyl metylxenluloza, va polyvinylpyrolidon.
Chét bao quan bao gdm glyxerin, metyl va propylparaben, axit benzoic, natri benzoat
va ruou. Chét thim w6t bao gbm propylen glycol monostearat, sorbitan monooleat,
dietylen glycol monolaurat, va polyoxyetylen lauryl ete. Cac dung mdi bao gbém
glyxerin, sorbitol, rugu etylic, va sird. Vi du v& chét 1éng khong chira nuGe ding
trong nhil twong bao gbm dau khoang va dau hat bong. Cac axit hitu co bao gbm axit
xitric va axit tartaric. Cac ngudn cacbon dioxit bao gdm natri bicarbonat va natri

carbonat.
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Dugc hiéu 14 nhidu chit mang va ta dugc c6 thé dap tng nhiéu chtc ning, ngay
cé trong cung dang bao ché. Dugc phim néu & day co thé dugc tao ra & dang vién nén
¢ép, vién nén nghién thanh bdt, vién thudc hinh thoi nhai duoc, vién nén tan nhanh,
nhidu vién nén ép, hoic vién nén bao tan trong rudt, vién nén phu duong, hodc vién
nén bao mang. Vién nén bao tan trong rudt la vién nén ép dugc phu chit dé can hoat
tinh cua axit da day nhung hoa tan hodc gay ra trong rudt, do d6 bao vé cac thanh
phan hoat tinh khéi méi truong axit cia da day. Chat bao rudt bao gdm, nhung khong
giéi han &, axit béo, chét béo, phenylsalixylat, sap, chét senlac, chét senlac amoniac,
va xenluloza axetat phtalat. Vién nén bao duwong la vién nén ép duoc bao quanh mot
16p duong, ma co thé 12 ¢6 loi khi pht ngoai vi hodc mui khé chiu va bao v¢ vién nén
khoi oxy hoa. Vién nén bao mang la vién nén ép dugce phu 16p méng hodc mang chét
tan trong nudc. Chit bao mang bao gbm, nhung khoéng giéi han o,
hydroxyetylxenluloza, natri carboxymetylxenluloza, polyetylen glycol 4000, va
xenluloza axetat phtalat. Chét bao mang c6 cac dic diém chung giéng nhu chét bao
duong. Nhiu vién nén ép 1a vién nén €p dugc tao thanh bang nhiéu hon mdt chu ky

ép, bao gdm vién nén theo 16p, va vién nén pht ép hodc phu kho.

Cac dang lidu vién nén c6 thé dugc didu ché tir thanh phﬁn hoat tinh & dang
bot, tinh thé, hoic hat, riéng hodc Kkét hop v6i mot hodc nhiéu chit mang hodc ta dugc
mo ta & ddy, bao gdm chét gin két, chét gay ra, polyme giai phong c6 kidm so4t, chit
lam tron, chét pha lodng, va/hodc thudc nhudm mau. Chét tao vi va chét tao ngot dic

biét hitu dung & dang vién nén va vién thudc hinh thoi nhai dugc.

Duoc phdm néu & day co thé tao ra & dang vién nang mém hoic cliing, ma ¢
thé dugc lam tir gelatin, metylxenluloza, tinh bot, hodc canxi alginat. Vién nang
gelatin ctmg, con dugc biét dén 1a vién nang dién dAy kho (dry-filled capsule: DFC),
bao gbém hai phin, phan ndy di qua phan kia, do d6 bao hoan toan thanh phan hoat
tinh. Vién nang mém dan hdi (soft elastic capsule: SEC) ¢6 vo mém, hinh ciu, nhu vé
gelatin, ma dugc lam mém b%mg cach thém glyxerin, sorbitol, hodc polyol tuong tu.
Vo gelatin mém c6 thé chira chit bao quan dé ngin sy phat trién cua vi sinh vét. Céc

chat bao quan thich hop 14 céc chét dugc mé ta & day, bao gdm metyl- va propyl-
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paraben, va axit sorbic. Cac dang lidu long, ban rén, va rén néu & day c6 thé dugc bao
nang trong vién nang. Céac dang lidu 16ng va ban rén thich hop bao gdm dung dich va
hén dich trong propylen carbonat, dau thuc vat, hodc triglyxerit. Vién nang chira dung
dich nay c6 thé dugc bao ché nhu dugc md ta trong cdc Patent My sd 4,328,245;
4,409,239; va 4,410,545. Vién nang cling co thé dugc pht bang cic phuong phap ma
nguoi co hidu biét trung binh vé linh vuc ndy da biét dé bién d6i hodc duy tri dd tan

ctia thanh phin hoat tinh.

Duoc phim néu & dy co thé dugc tao ra & dang lidu 16ng va ban rén, bao gdbm
nhil twong, dung dich, hén dich, con ngot, va sird. Nhil twrong 1a hé hai pha, trong d6
chét 1ong ndy dugc phan tan & dang giot hinh cAu nhé di qua chit 1ong kia, ma c6 thé
12 dau trong nudc hodc nudc trong dau. Nhil twong c6 thé bao gdm chét 16ng hoic
dung moi khdng chira nuée duge dung, chit nhii hoa, va chit bao quan. Hon dich c6
thé bao g?)m chit tao hon dich duge dung va chét bao quan. Dung dich ruou chira
nuée c¢6 thé bao gdbm axetal duge dung, nhu di(alkyl thdp hon) axetal cua alkyl
aldehyt thp (thuit ngit "thip" nghia 12 alkyl c6 tir 1 dén 6 nguyén tt cacbon), vi du,
axetaldehyt dietyl axetal; va dung moi 1An nuéc c6 mot hodc nhiéu nhém hydroxyl,
nhu propylen glycol va etanol. Cdn ngot 12 dung dich ruou hydro trong, va ngot. Sird
12 dung dich nuéc chira dudng dugc cd dic, vi du, sucroza, va cling co thé chira chit
bao quan. Déi v6i dang lidu 10ng, vi du, dung dich trong polyetylen glycol ¢6 thé
dugc pha lodng véi lugng chét mang long dugc dung vira du, vi du, nudc, duge xac

dinh déi v&i cach dung thich hop.

Céac dang liéu 16ng va ban ran hitu dung khéc bao gbm, nhung khong gidi han
&, cac dang chtra (c4c) thanh phan hoat tinh néu & ddy, va polyalkylen glycol hogc
mono-glycol dugc dialkyl héa, bao gbm, 1,2-dimetoxymetan, diglyme, triglyme,
tetraglyme, polyetylen glycol-350-dimetyl ete, polyetylen glycol-550-dimetyl ete,
polyetylen glycol-750-dimetyl ete, trong d6 350, 550, va 750 1a n6i dén phan tir lugng
trung binh xap xi ctia polyetylen glycol. Cac dang bao ché nay c6 thé con bao gdm
modt hodc nhidu chit chéng oxy hoéa, nhu hydroxytoluen dugc butyl héa (BHT),
hydroxyanisol dugc butyl héa (BHA), propyl galat, vitamin E, hydroquinon,
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hydroxycumarin, etanolamin, lexithin, cephalin, axit ascorbic, axit malic, sorbitol, axit
phosphoric, bisulfit, natri metabisulfit, axit thiodipropionic va cac este cua no, va

dithiocarbamat.

Dugc phim néu & day dé dung qua duong miéng ciing c6 thé dugc tao ra &
dang liposom, mixen, vi cau, hodc hé nano. Dang liéu mixen c6 thé dugc di€u ché nhu

mo ta trong Patent My s6 6,350,458.

Duoc phém néu ¢ day co thé duogc tao ra & dang hat va bot, khong sui hodc sui,
dugc hoan nguyén thanh dang lidu 16ng. Chét mang va ta dugc dugc dung su dung
trong hat hodc bdt khong sii c6 thé bao gdm chét pha lodng, chit tao ngot, va chat
thdm u6t. Chit mang va td dugc dugce dung sir dung trong hat hodc bot sti co thé bao

gbm cac axit hiru co va nguon cacbon dioxit.

Chét tao mau va chét tao huong c6 thé dugc st dung & tit ca cac dang liéu néu
trén. Dugc pham néu & day co thé duge bao ché & dang lidu giai phong ngay hodc giai
phong bién ddi, bao gdm cac dang gidi phong chém, giai phong duy tri, gidi phong
theo nhip, giai phong co kidm soat, giai phong tai dich, va giai phong theo chuong
trinh.

Dugc phdm néu & déy co thé duoc bao ché ddng thoi voi cac thanh phan hoat
tinh khac ma khong lam suy yéu tac dung diéu tri mong mudn, hodc vdi cac chét bd
sung tac dung mong mubn, nhu khang axit, chét tc ché bom proton, va chét d6i khang

thu thé Ho.

Dugc phim néu & day co thé duogc dung ngoai duong ti€u hoa bang céch tiém,
truyén, hodc ciy ghép, d8 ding cuc bo hodc dung toan than. Viée dung ngoai dudng
tieu hoa, khi duogc st dung ¢ day, bao gbm dung trong tinh mach, trong dong mach,
trong mang bung, ndi tiy mac, trong tam thét, trong niéu dao, trong xuong uc, trong

so, trong co, trong bao hoat dich, va dudi da.

Dung ngoai duong ti€u hoa
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Duoc phim néu & day c6 thé dugc bao ché & dang liéu bét ky thich hop dé
dung ngoai duong tiéu hoa, bao gbm dung dich, hdn dich, nhil twong, mixen, liposom,
vi ciu, hé nano, va cac dang rén thich hgp cho dung dich hodc hdn dich trong chét
16ng trudce khi tiém. Cac dang lidu nay c6 thé dugce didu ché theo cic phuong phap
thong thudng da biét d6i voi nguoi co hidu biét trung binh vé linh vuc k¥ thuét duoc

(xem tai liéu Remington: The Science and Practice of Pharmacy).

Dugc phim nhdm muc dich dung ngoai duodng tiéu hoa co6 thé bao gdbm mot
hoiic nhiéu chit mang va ta dugc dugc dung, bao gbm, nhung khong giéi han &, chét
dan thudc chira nude, chit dan thuéc 14n nude, chit din thudc khong chira nudc, chét
khéng khudn hodc chét bao quan chdng lai sy phat tridn ctia vi sinh vat, chat 6n dinh,
chét tang cudng d9 tan, chét déng truong, chét dém, chit chdng oxy hoa, chét gy mé
cuc bo, chit tao hdn dich va phén tan, chit thAm w6t hodic chét nhii hoa, chit tao phuc,
chét tao chelat hodc cang hoa, chét bao quan & nhiét do thép (cryoprotectant), chét bao
quan trong qua trinh lam kho lanh (Iyoprotectant), chit 1am dic, chét diéu chinh do
pH, va khi tro.

Chét din thudc chira nudce thich hgp bao gbm, nhung khong giéi han ¢, nudc,
nuée mudi, nudc mubi sinh 1y hodc nude mubi dém phosphat (phosphate buffered
saline - PBS), tiém natri clorua, tiém Ringers, tiém dextroza déng truong, tiém nudc
v tring, tiém dextroza va Ringers lactat. Chét dan thubc khong chira nudc bao géfn,
nhung khéng giéi han 6, dau khong bay hoi ¢ ngudn gbc thuc vat, diu thiu dau, dau
ngo, diu hat bong, dau o6liu, dau lac, dau bac ha, diu hoa rum, diu vimg, dau dau
tuong, diu thuc vét dugc hydro hoa, diu dau twong dugc hydro hoa, va triglyxerit
mach trung binh cua dau dira, va dau hat co. Chét din thudc 13n nudc bao gém, nhung
khong gi6i han &, etanol, 1,3-butandiol, polyetylen glycol long (vi du, polyetylen
glycol 300 va polyetylen glycol 400), propylen glycol, glyxerin, N-metyl-2-pyrolidon,

dimetylaxetamit, va dimetylsulfoxit.

Chét khang khuin hogc chéit bao quan thich hgp bao gbm, nhung khong gi6i

han &, phenol, cresol, thily ngén, ruqu benzylic, clobutanol, metyl va propyl
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phydroxybenzat, thimerosal, benzalkonium clorua, benzethonium clorua, metyl- va
propyl-paraben, va axit sorbic. Chét ding truong thich hop bao gbém, nhung khong
giéi han ¢, natri clorua, glyxerin, va dextroza. Chét dém thich hop bao gém, nhung
khong gidi han &, phosphat va xitrat. Chét chéng oxy hoa thich hop 1a cac chét nhu
dugc mod ta & day, bao gbm bisulfit va natri metabisulfit. Chét gy mé cuc bd thich
hop bao gdm, nhung khong gi6i han &, procain hydroclorua. Chét tao hén dich va
phin tan thich hop 1a cac chidt nhu dugc mod td & day, bao gdbm natri
carboxymetylxenluloza, hydroxypropyl metylxenluloza, va polyvinylpyrolidon. Chét
nhii hoa thich hop bao gdm céc chit dugc mo ta & diy, bao gdm polyoxyetylen
sorbitan monolaurat, polyoxyetylen sorbitan monooleat 80, va trietanolamin oleat.
Chét tao chelat ho#ic cang hoa thich hgp bao gbm, nhung khong giéi han & EDTA.
Chét diéu chinh @6 pH thich hop bao gbm, nhung khong gidi han &, natri hydroxit,
axit clohydric, axit xitric, va axit lactic. Chét tao phirc thich hop bao gbm, nhung
khéng gi¢i han &, xyclodextrin, bao gdm alpha-xyclodextrin, beta-xyclodextrin,
hydroxypropyl-beta-xyclodextrin, sulfobutylete-beta-xyclodextrin, va sulfobutylete 7-
beta-xyclodextrin (CAPTISOL®, CyDex, Lenexa, KS).

Dugc phim néu & day c6 thé dugc bao ché dé dung lieu don hodc da lidu. Dang
bao ché liéu don dugc dong goi trong bng thudc tiém, lo, hodc 6ng tiém. Dang bao
ché da lidu ding ngoai dudng tiéu héa phai chira chét khang vi khuén & ndng dd kim
ham vi khudn hodc khang nim. T4t ca cac dang bao ché dung ngoai duong tiéu hoa da

biét va dung trong linh vyc nay phai la v trung.

Theo mot phuong an, duge phém dugc d& xuét & dang dung dich vo trung san
sang dé dung. Theo phwong an khac, dugc phim dugc dé xuét & dang san phim khd
tan dugc vO trung, bao gf‘)m bot duge 1am kho lanh va vién nén dudi da, duge hoan
nguyén vo6i chét din thudc trudc khi st dung. Theo phuong an khic nita, dugc phim
duoc dé xudt & dang hdn dich v tring sin sang @8 dung. Theo phuong 4n khéc nita,
dugc phim duge dé xuit & dang san phim kho khong tan v tring dugc hoan nguyén
v6i chit din thude truéce khi sir dung. Van theo phuong én khac, duge phim dugc e

xuft & dang nhii twong vo tring sin sang dé dung.
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Dugc phdm néu & day co thé duoc bao ché & dang lidu giai phong ngay hodc
gidi phong bién ddi, bao gdm dang giai phong chdm, gidi phong duy tri, giai phéng
theo nhip, gidi phong ¢ kidm soat, giai phong tai dich va gidi phong theo chuong
trinh.

Duoc phérri ¢6 thé duogc bao ché & dang hén dich, rén, ban rén, hoic 16ng luu
bién, dé ding & dang gidi phong chdm (depot) dugc cdy. Theo mdt phwong én, dugc
phim néu ¢ ddy dugc phén tan trong 16p nén tro rén, dugc bao quanh bdi mang
polyme bén ngoai ma khong tan trong dich co thé nhung cho phép thanh phan hoat

tinh khuéch tan trong dugc phim.

Céc 16p nén tro thich hop bao gbm polymetylmetacrylat, polybutylmetacrylat,
polyvinylclorua hoa déo hogc khong hoa déo, ni 16ng hoa déo, polyetylenterephtalat
hoa déo, cao su tu nhién, polyisopren, polyisobutylen, polybutadien, polyetylen,
copolyme cua etylen-vinylaxetat, cao su silicon, polydimetylsiloxan, silicon carbonat
copolyme, polyme wa nude, nhu hydrogel cla este clia axit acrylic va metacrylic,
colagen, rugu polyvinylic lién két ngang, va polyvinyl axetat lién két ngang dugc thiy

phan mot phan,

Mang polyme bén ngoai thich hop bao gdm polyetylen, polypropylen,
copolyme cua etylen/propylen, copolyme clia etylen/etyl acrylat, copolyme cla
etylen/vinylaxetat, cao su silicon, polydimetyl siloxan, cao su neopren, polyetylen
dugc clo hoa, polyvinylclorua, vinylclorua copolyme véi vinyl axetat, vinyliden
clorua, etylen va propylen, ionome polyetylen terephtalat, cao su butyl cao su
epiclohydrin, copolyme cua etylen/rugu vinylic, terpolyme cua etylen/vinyl

axetat/rugu vinylic, va copolyme cua etylen/vinyloxyetanol.
Dung tai chd

Dugc phim néu & déy c6 thé duoc dung tai chd cho da, khoang trén co thé,

hodc niém mac. Dung tai chd, khi duogc s dung ¢ day, bao gbm dung (trong) da,
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mang két, trong gidc mac, trong mat, mat, tai, 4p da, miii, &m dao, ni¢u dao, hd hép,

va tryc trang.

Dugc phim néu & ddy c6 thé duge bao ché & dang liéu bat ky thich hop dé
dung tai chd c6 tac dung cuc bd hodc toan thén, bao gém nhil tvong, dung dich, hén
dich, kem, gel, hydrogel, thudc m&, bdt bui, bang gac, cdn ngot, thudc bdi ngoai da,
hdn dich, c¢dn thubc, cao dan, bot, mang, sol khi, thut rtra, xit, thudc dan, bang, miéng
dan trén da. Dang bao ché dung tai chd cta dugc phim néu & day ciing c6 thé bao

gom liposom, mixen, vi cau, h¢ nano, va céc hon hop cua chung.

Chit mang va ta duge dugc dung thich hop dé st dung trong dang bao ché
dung tai chd néu & day bao gdm, nhung khong gi6i han ¢, chit dan thudc chira nude,
chét din thubc 13n nude, chét din thube khong chira nuéc, chat khang khudn hodc
chit bao quan chéng lai su phat trién cta vi sinh vét, chét 6n dinh, chét ting cuong do
tan, chét déng treong, chit dém, chét chéng oxy hoa, chét gy mé cuc bg, chét tao hdn
dich va phén tan, chét thAm w6t va nhil hoa, chét tao phtrc, chét tao chelat ho#ic cang
hoa, chit ting cudng thAm thAu, chit bao quan & nhiét do thip, chit bao quan trong

qué trinh 1am khd lanh, chat 1am déc, va khi tro.

Dugc phdm ciing ¢6 thé dugc dung tai chd bang cach dién di, dién chuyén ion,
hién tuong quang chuyén, dung s6ng siéu 4m dan thudc qua da (sonophoresis) va tiém
bang kim cwc nho hodc tiém khong dung kim, nhu POWDERJECT™ (Chiron Corp.,
Emeryville, CA), va BIOJECT™ (Bioject Medical Technologies Inc., Tualatin, OR).

Duogc phém néu ¢ day co thé dugc tao ra & dang thudc m&, kem, va gel. Chét
dan thudc trong thubc m& thich hop bao gbm chét c6 du hoic gdc hydrocacbon, bao
gé)m nhu m& lon, m& lon benzoinat, dau dliu, dau hat bong, va cac diu khac, m& dau
mo tréng; cic gbc nhii hoa hodc hép thu, nhu md didu mé wa nuédc, hydroxystearin
sulfat, va m& ctru khan; cac géc loai nudc, nhu thudc m& wva nudc; cac géc thubc m&
tan trong nudc, bao gdm polyetylen glycol c6 phéan tir luong thay ddi; cac gbc nhil
tuwong, nhii tuong nudc trong dau (W/O) hodc nhil tuong dau trong nuéc (O/W), bao

gom ruou xetylic, glyxeryl monostearat, md curu, va axit stearic (xem tai liéu
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Remington: The Science and Practice of Pharmacy). Cac chit din thudc nay 1a thudc

lam mém nhung thdng thudng can bd sung chit chéng oxy héa va chét bao quan.

G&c kem thich hop c6 thé 1a dau trong nuéc hodc nude trong diu. Chét dan
thube trong kem ¢0 thé rira dugc béng nudc, va bao gém pha dAu, chit nhii hoa, va
pha nuéc. Pha dau con dugc goi 1a pha "ndi", ma néi chung no6 bao gdm mé& dau mo
va ruou béo nhu rugu xetylic hodc stearylic. Pha nude thuong, mdc du khéng can
thiét, c6 thé tich 16n hon pha diu, va thuong chtra chat gitt 4m. Chét nhii héa trong
dang bao ché kem c6 thé 12 chat hoat dong bé mait khong ion, anion, cation, hodc

ludng tinh.

Gel 13 hé kiéu hdn dich, ban rin. Gel mot pha chta cac dai phan t& hitu co
dugc phan bd gan nhu ddng déu trong sudt chit mang 16ng. Chét tao gel thich hgp bao
gdm céc polyme cia axit acrylic lién két ngang, nhu carbomer, carboxypolyalkylen,
Carbopol®; polyme wa nudc, nhu polyetylen oxit, copolyme cua polyoxyetylen-
polyoxypropylen, va rugu polyvinylic; c4c polyme xenluloza, nhu hydroxypropyl
xenluloza, hydroxyetyl xenluloza, hydroxypropyl metylxenluloza, hydroxypropyl
metylxenluloza phtalat, va metylxenluloza; gom, nhu tragacan va gdm xanthan; natri
alginat; va gelatin. pé didu ché gel dong d2u, c6 thé thém cac chét phan tin nhu ruou
hodc glyxerin, hodc chét tao gel ¢6 thé duoc phan tan bang cach nghién nhé, tron co

hoc, va/hodc khudy.

Duogc phém néu ¢ day co thé dugc dung & truc trang, niéu dao, &m dao, hoac
quanh 4m dao & dang thudc dan, thudc dit phu khoa, éng nong, thudc dip (poulice)
hodc thude dép (cataplasm), cao dan, bdt, bang gac, kem, thudc dang cao, thudc tranh
thai, thudc md, dung dich, nhil tuong, hén dich, nat thdm, gel, bot, xit, hodc thut. Cac
dang nay co thé dugc san xuét bang cach sir dung cac quy trinh thong thuong nhu da

m ta trong tai liéu Remington: The Science and Practice of Pharmacy.

Thudc dan dung cho tryc trang, niéu dao, va dm dao 1a dang rin dé dua vao céc
13 trén co thé, 12 thé rin & nhiét do binh thuong nhung tan chay hogc mém & nhiét do

co thd dé giai phong (céc) thanh phan hoat tinh vao trong céc 15 ctia co thé. Chét
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mang dugc dung dung trong thudc dan dit tryc trang va 4m dao bao gdm chét din
thudc, nhu chit 1am cimg, ma tao ra diém néng chay & gan nhiét do co thé, khi bao
ché vé6i duge phdm néu & day; va chét chéng oxy hoa nhu dugc mo ta & day, bao gém
bisulfit va natri metabisulfit. Cac chat dan thubc thich hop bao gém, nhung khong
giéi han &, bo cacao (diu cdy cacao theobroma), glyxerin-gelatin, carbowax
(polyoxyetylen glycol), spermaceti, parafin, sép tring va vang, va hén hop thich hop
gbm mono-, di- va triglyxerit cia axit béo, hydrogel, nhu rugu polyvinylic,
hydroxyetyl metacrylat, axit polyacrylic; gelatin glyxerin hoa. Hon hop cac chét din
thubc khac nhau c6 thé duoc sir dung. Thubc dan dung cho tryc trang va dm dao co6
thé duoc didu ché bang phuong phap ép hodc dic. Trong luong thong thudong ciua

thudc dan dung cho truc trang va 4m dao la khoang 2 dén 3 g.

Duoc phidm néu & day c6 thé dugc dung cho mét & dang dung dich, hdn dich,
thudc m®, nhii twong, dung dich tao gel, bot cho dung dich, gel, léng vao mét, va céy

ghép.

Dugc phdm néu ¢ day co thé dugc dung trong mili hodc bang cach hit vao
duong ho hép. Duoc phim c6 thé dugc tao ra & dang sol khi hodc dung dich dé phan
phdi bang céach st dung dd chira nén 4p suat, bom, xit, may phun, nhu may phun su
dung dién thiy dong luc 8 tao ra suong min, hogc may xong khi dung, riéng hozc két
hop v6i chit ddy thich hop, nhu 1,1,12-tetrafloetan hogc 1,1,1,2,3,3,3-
heptaflopropan. Dugc pham ciing ¢6 thé duoc dé xudt & dang bot kho dé bom, riéng
hodc két hop véi chit mang tro nhu lactoza hodc phospholipit; va nhé miii. Dé st
dung trong mili, bot nay co thé bao gém chit két dinh sinh hoc, bao gém chitosan

hodc xyclodextrin.

Dung dich hodc hdn dich dé sir dung trong dd chira nén 4p sudt, bom, xit, méy
phun, hodc miy xong khi dung co thé duge bao ché @é chira etanol, etanol nudc, hodc
chéit thay thé thich hop dé phén tan, hoa tan, hodc giai phéng kéo dai thanh phéan hoat
tinh néu & day, chét déy lam dung moi; va/hodc chit hoat dong bé mat, nhu sorbitan

trioleat, axit oleic, hodc axit oligolactic.
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Duoc phdm néu & day c6 thé duoc micron hoa dén kich thude thich hop dé
phén phéi bang cach hit, nhu 50 micromet hogc nhé hon, hodc 10 micromet hoac nhé
hon. C4c hat ¢6 kich thuéc nay ¢6 thé duoc tao ra bing cich sit dung phuong phap tan
nhé da bidt di véi ngudi c6 hidu bibt trung binh v& linh vye k¥ thuat ndy, nhu nghién
phun dang xodn 6¢, nghién phun tang sdi, xit ly chét Iuu siéu t6i han d tao ra céc hat

nano, dong hda cao ap, hodc say phun.

Vién nang, thudc vi va hop dé sir dung trong may xdng hodc may théi co thé
duoc bao ché dé chira hdn hop bot chira duge pham néu & day; gbc bot thich hop, nhu
lactoza ho#c tinh bdt; va bd bién dbi chit lugng, nhu /-leuxin, manitol, hodc magie
stearat. Lactoza c6 thé 13 khan hodc & dang monohydrat. Cac ta dugc thich hop khac
bao gé)m dextran, glucoza, maltoza, sorbitol, xylitol, fructoza, sucroza, va trehaloza.
Dugc phim néu & day dé dung hit/trong mili ¢6 thé con bao gdm mui thich hgp, nhu
menthol (tinh diu bac ha) va levomenthol, hodc chit tao ngot, nhu sacarin hodc

sacarin natri.

Dugc phim néu & day dé dung tai chd ¢6 thé duge bao ché dé giai phong ngay
hodc giai phong bién ddi, bao gdm giai phong cham, gidi phong duy tri, gii phéng
theo nhip, gidi phong ¢ kiém soat, giai phong tai dich, va giai phong theo chuong
trinh.

Giai phong bien doi

Duogc phim néu & ddy 6 thé dugc bao ché & dang liéu giai phong bién d6i. Khi
duoc stir dung & day, thudt ngit "gidi phong bién d4i" 1a n6i dén dang liéu trong d6 the
d6 hodc thir ty giai phong (céc) thanh phz‘in hoat tinh khac v6i tdc @6 hodc thir tu cia
dang liéu giai phong ngay khi dung theo cing cach dung. Cac dang lidu giai phong
bién dbi bao gdbm giai phéng cham, giai phong kéo dai, giai phong lau dai, giai phong
duy tri, giai phong theo xung hodc nhip, giai phoéng ¢o kiém soat, giai phong gia ting
va giai phéng nhanh, giai phong tai dich, giai phéng theo chuong trinh, va dang lidu
gilt trong da day. Duogc phim & dang lidu giai phong bién ddi c6 thé duoc didu ché

bing cach st dung céc thiét bi va phuwong phap gidi phong bién dbi khac nhau da biét
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d6i véi ngudi ¢6 hiéu biét trung binh vé linh vuc k§ thuat nay, bao gbdm, nhung khong
gi6i han 6, thiét bi giai phong 16p nén c6 kiem sodt, thiét bi giai phong thdm thau co
kidm soat, thiét bi giai phong nhidu hat c6 kiém soat, nhya trao dbi ion, bao tan trong
rudt, bao nhidu 16p, vi cAu, liposom, va su két hop ctia ching. Tbc dd giai phong cua
(cac) thanh phén hoat tinh ciing c6 thé dugc bién dbi bing cach thay dbi kich thudc
hat va dang da hinh ctia (c4c) thanh phén hoat tinh.

Vi du vé giai phéng bién dbi bao gdm, nhung khong gi6i han &, cac vi du dugc
md ta trong cac Patent My sb: 3,845,770; 3,916,899; 3,536,809; 3,598,123; 4,008,719;
5,674,533; 5,059,595; 5,591,767; 5,120,548; 5,073,543; 5,639,476; 5,354,556;
5,639,480; 5,733,566; 5,739,108; 5,891,474; 5,922,356; 5,972,891; 5,980,945;
5,993,855; 6,045,830; 6,087,324; 6,113,943; 6,197,350; 6,248,363; 6,264,970;
6,267,981; 6,376,461; 6,419,961; 6,589,548; 6,613,358; va 6,699,500.

Thiét bi giai phong 16p nén c6 kiém soét

Dugc phdm néu & day & dang lidu giai phong bién ddi c6 thé dugc san xut su
dung thiét bi giai phéng 16p nén c6 kidm soat da biét doi véi ngudi c6 hiéu biét trung
binh v& linh vyuc k§ thuit ndy (xem tai liéu, Takada et al. trong "Encyclopedia of
Controlled Drug Delivery," Vol. 2, Mathiowitz ed., Wiley, 1999).

Theo mot phuwong 4n, dugc phim néu & déy ¢ dang lidu giai phong bién doi
duoc bao ché st dung dung cu nén dn mon, la cac polyme truong nudc, &n mon do
nuéc, hodc hoa tan trong nude, bao gbdm polyme tbng hop, va polyme cé trong tu

nhién va dan xuét, nhu polysacarit va protein.

Céc chét hitu dung d tao 16p nén #n mon bao gdm, nhung khong gidi han &,
chitin, chitosan, dextran, va pullulan; gébm thach aga, gobm arabic, gdbm Karaya, gom
diu chau chéu, gdm tragacan, carrageenan, gdm ghatti, gom guar, gom xanthan, va
scleroglucan; tinh bot, nhu dextrin va maltodextrin; keo wa nugc, nhu pectin;
phosphatit, nhu lexithin; alginat; propylen glycol alginat; gelatin; colagen; va
xenluloza, nhu etyl xenluloza (EC), metyletyl xenluloza (MEC), carboxymetyl
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xenluloza (CMC), CMEC, hydroxyetyl xenluloza (HEC), hydroxypropyl xenluloza
(HPC), xenluloza axetat (CA), xenluloza propionat (CP), xenluloza butyrat (CB),
xenluloza axetat butyrat (CAB), CAP, CAT, hydroxypropyl metyl xenluloza (HPMC),
HPMCP, HPMCAS, hydroxypropyl metyl xenluloza axetat trimellitat (HPMCAT), va
etylhydroxy etylxenluloza (EHEC); polyvinyl pyrolidon; rugu polyvinylic; polyvinyl
axetat; este clia axit béo glyxerol; polyacrylamit; axit polyacrylic; copolyme cia axit
ethacrylic hodc axit metacrylic (EUDRAGIT®, Rohm America, Inc., Piscataway, ND);
poly(2-hydroxyetyl-metacrylat); polylactit; copolyme cla axit L-glutamic va etyl-L-
glutamat; copolyme ctia axit lactic axit glycolic thoai bién; axit poly-D-(-)-3-
hydroxybutyric; va cac dan xuét khac cta axit acrylic, nhu homopolyme va copolyme
cia  butylmetacrylat, — metylmetacrylat, etylmetacrylat,  etylacrylat,  (2-

dimetylaminoetyl)metacrylat, va (trimetylaminoetyl)metacrylat clorua.

Theo phuong an khac, dugc pham dugc bao ché bang dung cu nén khong in
mon. (Cac) thanh phan hoat tinh dugc hoa tan hodc phén tan trong 16p nén tro va chu
yéu dugc giai phong bang céch lan tda trong 16p nén tro khi dung. Cac vat liéu thich
hop dé st dyng 1am dung cu nén khong mon bao gdm, nhung khong gidi han g, chét
déo khong tan, nhu polyetylen, polypropylen, polyisopren, polyisobutylen,
polybutadien, polymetylmetacrylat, polybutylmetacrylat, polyetylen dugc clo hoa,
polyvinylclorua, copolyme cia metyl acrylat-metyl metacrylat, copolyme cua etylen-
vinylaxetat, copolyme cua etylen/propylen, copolyme cua etylen/etyl acrylat,
vinylclorua copolyme véi vinyl axetat, vinyliden clorua, etylen va propylen, ionome
polyetylen terephtalat, cao su butyl cao su epiclohydrin, copolyme cla etylen/rugu
vinylic, terpolyme cua etylen/vinyl axetat/ruou vinylic, va copolyme cua
etylen/vinyloxyetanol, polyvinyl clorua, ni 16ng héa déo, polyetylenterephtalat hoa
déo, cao su ty nhién, cao su silicon, polydimetylsiloxan, silicon carbonat copolyme,
va; polyme wa nudc, nhu etyl xenluloza, xenluloza axetat, crospovidon, va polyvinyl
axetat dugc thiy phdn mot phan lién két ngang; va cac hop chit béo, nhu sép

camauba, sap vi tinh thé, va triglyxerit.
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Trong hé giai phéng 16p nén ¢6 kiém soat, ddng hoc giai phéng mong mudn ¢6
thé duoc kidm soat, vi du, nhd loai polyme st dung, d6 nhot polyme, kich thudc hat
ctia polyme va/hodc (céc) thanh phén hoat tinh, ty 1& ctia (c4c) thanh phén hoat tinh so

vé6i polyme, va cac ta duge khéc trong ché phém.

Duoc phdm néu & diy ¢ dang lidu giai phong bién ddi c6 thé dugc diéu ché
bang cac phuong phap da biét dbi voi ngudi co hiéu biét trung binh vé linh vuc k¥
thuét nay, bao gém ¢ép truc tiép, tao hat kho hodc uét sau do €p, tao hat nong chay sau

do €p.
Thiét bi giai phong thim thau c6 kiém soat

Dugc pham néu & déy o dang lidu gidi phong bién ddi c6 thé dugc san xut si
dung thiét bi gidi phong thAm thau c6 kiém soat, bao gdm hé mot ngan, hé hai ngan,
cong nghé mang khong d6i xtng (asymmetric membrane technology - AMT), va h¢
théng 16i ép dun (extruding core system - ECS). Noi chung, cac thiét bi nay co it nhéit
hai thanh phﬁn: (a) 161 chira (cac) thanh phén hoat tinh; va (b) mang ban thdm c6 it
nhét mot cira phan phdi, ma bao 14y 156i. Mang ban thdm kiém soat dong nudc tir mdi
trudng nude su dung vao 18i dé tao ra su giai phong thudc bing cich ép dun qua (cic)

ctra phéan phoi.

Nigoi (céc) thanh phan hoat tinh, 15i cita thiét bi thdm thiu tiy ¥ bao gdm cht
thdm thau, tao ra luc dé chuyén nude tr mdi trudong st dung vao 161 thiét bi. Mot loai
chét thim thiu 13 polyme uwa nudc truong nuéc, ma con duoc goi 1a "polyme thAm
thdu" va "hydrogel", bao gbm, nhung khong gidi han &, polyme vinyl va acrylic ua
nudc, polysacarit nhu canxi alginat, polyetylen oxit (PEO), polyetylen glycol (PEG),
polypropylén glycol (PPG), poly(2-hydroxyetyl metacrylat), axit poly(acrylic), axit
poly(metacrylic), polyvinylpyrolidon (PVP), PVP lién két ngang, rugu polyvinylic
(PVA), copolyme cua PVA/PVP, copolyme cia PVA/PVP véi cac monome ki nudce
nhu metyl metacrylat va vinyl axetat, cac polyuretan ua nuéc chira cac khdi PEO 16n,
natri croscarmelloza, carrageenan, hydroxyetyl xenluloza (HEC), hydroxypropyl

xenluloza (HPC), hydroxypropyl metyl xenluloza (HPMC), carboxymetyl xenluloza
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(CMC) va carboxyetyl, xenluloza (CEC), natri alginat, polycarbophil, gelatin, gobm

xanthan, va natri tinh bt glycolat.

Mot loai chat thAm thau khac 13 chét tao men, c6 kha ning hat nuéc lam anh
huong dén gradien 4p suét thAm théu di qua thanh chin ctia 16p pht xung quanh. Cac
chét tao men thich hop bao gdm, nhung khong gidi han &, cac mubi vo co, nhu magie
sulfat, magie clorua, canxi clorua, natri clorua, lithi clorua, kali sulfat, kali phosphat,
natri carbonat, natri sulfit, lithi sulfat, kali clorua, va natri sulfat; duong, nhu dextroza,
fructoza, glucoza, inositol, lactoza, maltoza, manitol, raffinoza, sorbitol, sucroza,
trehaloza, va xylitol; axit hitu co, nhu axit ascorbic, axit benzoic, axit fumaric, axit
xitric, axit maleic, axit sebacic, axit sorbic, axit adipic, axit edetic, axit glutamic, axit

p-toluensulfonic, axit sucxinic, va axit tartaric; ure; va cac hdn hop cia ching.

Céc chét thAm thau c6 toc d6 hoa tan khac nhau c thé duoc dung dé chi phéi
xem (cac) thanh phén hoat tinh ban dau dugc phan phéi tir dang lidu nhanh nhu thé
ndo. Vi dy, duong v6 dinh hinh, nhu Mannogeme EZ (SPI Pharma, Lewes, DE) ¢ thé
duoc sir dung dé tao ra sy phén phdi nhanh hon trong hai gid dau tién dé nhanh chong
tao ra tac dung diéu tri mong mudn, va dan din va lién tuc giai phong luong con lai dé
duy tri mirc d9 tdc dung diéu tri hodc phong tranh mong mudn trong khoang thoi gian
kéo dai. Trong trudng hop nay, (cac) thanh phén hoat tinh duoc giai phong & tbc do
thay thé lwong thanh phén hoat tinh da chuyén hoa va da tiét ra.

Li ciing c6 thé bao gdm nhiéu ta duge hodc chat mang khac nhu duge mo ta &

day dé ting cuong chét lugng cta dang lidu hodc dé thuc day do 4n dinh hodc xtt ly.

Cé4c chét hitu dung dé tao ra mang ban thAm bao gdm nhiéu loai acrylic, vinyl,
ete, polyamit, polyeste, va din xuit xenluloza khic nhau ma c6 thé thAm nudc va
khéng tan trong nuéc & do pH sinh ly thich hop, hodc dé 1am cho khong tan trong
nuéc bang su thay dbi hoéa hoc, nhu lién két ngang. Vi du vé cac polyme thich hop
hitu dung dé tao ra 16p phu, bao gdm xenluloza axetat (CA) dugc hoa déo, khong
duogc héa déo, va dugc gia cudng, xenluloza diaxetat, xenluloza triaxetat, CA

propionat, xenluloza nitrat, xenluloza axetat butyrat (CAB), CA etyl carbamat, CAP,
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CA metyl carbamat, CA sucxinat, xenluloza axetat trimellitat (CAT), CA
dimetylaminoaxetat, CAetyl carbonat, CA cloaxetat, CA etyl oxalat, CA metyl
sulfonat, CA butyl sulfonat, CA p-toluen sulfonat, thach aga axetat, amyloza triaxetat,
beta glucan axetat, beta glucan triaxetat, axetaldehyt dimetyl axetat, triaxetat ciia gom
diu chau chéu, etylen-vinylaxetat dugc hydroxyl hoa, EC, PEG, PPG, PEG/PPG
copolyme, PVP, HEC, HPC, CMC, CMEC, HPMC, HPMCP, HPMCAS, HPMCAT,
axit poly(acrylic) va este va axit poly(metacrylic) va este va copolyme ciia ching, tinh
bot, dextran, dextrin, chitosan, colagen, gelatin, polyalken, polyete, polysulfon,
polyetesulfon, polystyren, polyvinyl halogenua, polyvinyl este va ete, sap tw nhién, va
sap tong hop.

Ming ban thim ciing c6 thé 1a mang c6 16 rong li ti ki nudc, trong do6 céc 16
rdng gin nhu duge 14p ddy khi va khong bi wét do mdi truong nuée nhung cb thé
thAm nude, nhu duge boc 16 trong Patent My s6 5,798,119. Mang ki nude nhung thAm
nudc nay thuong bao gdbm cac polyme ki nuéc nhu polyalken, polyetylen,
polypropylen, polytetrafloetylen, din xuét cua axit polyacrylic, polyete, polysulfon,
polyetesulfon, polystyren, polyvinyl halogenua, polyvinyliden florua, polyvinyl este

va ete, sap ty nhién, va sap tong hop.

(Céc) cua phan phdi trén mang ban thdm c6 thé duoc tao ra sau khi pht bang
cach khoan co hoc hoic khoan laze. (Cac) clra phan phéi ciing c6 thé dugce tao ra tai
chd bing cach &n mon nat chidn dugc lam tir vat liéu tan trong nudc hodc bang cich
]am rach phin moéng hon clia mang nho cac rang khia trong 15i. Ngoai ra, cic cua
phéan phéi c6 thé duoc tao ra trong qué trinh pht, nhu trong truong hop phu mang
khong dbi xtmg ciia loai dd dwgc boe 19 trong cdc Patent MY $6 5,612,059 va

5,698,220.

Tong lwong (c4c) thanh phan hoat tinh da giai phéng va tbe do giai phéngvé
co ban c6 thé duoc didu chinh nho 49 diy va do rong ciia mang ban thAm, thanh phan

161, va s6 luong, kich thudce, va vi tri cac ctra phan phoi.
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Dugc phdm & dang lidu thim théu giai phéng co kiém soat c6 thé con bao gdm
cac ta duge bd sung thong thuong nhu duoc mo ta & déy dé thic dy chéit lugng hodc

viéc x1r Iy dang bao ché.

Dang lidu thAm thdu giai phong c6 kidm soat c6 thé duge didu ché theo céc
phuong phép va k¥ thuét thong thuong da biét dbi voi nguoi co hiéu biét trung binh
vé linh vuc k¥ thuat ndy (xem tai liéu Remington: The Science and Practice of
Pharmacy,; Santus and Baker, J. Controlled Release 1995, 35, 1-21; Verma et al.,
Drug Development and Industrial Pharmacy 2000,26, 695-708; Verma et al., J.
Controlled Release 2002, 79, 7-27).

Theo mdt sd phuong 4n, dugc phim néu & day dugc bao ché & dang lidu giai
phong co kiém soat AMT, bao gdm mang thaAm thau khong dbi xtitng ma bao phu 15
chira (cac) thanh phan hoat tinh va céc t4 dugc dugc dung khac. Xem Patent My s6
5,612,059 va WO 2002/17918. Cac dang lidu giai phéng co kiém soat AMT c6 thé
duoc didu ché theo cac phuong phap va k¥ thudt thong thuong da biét dbi v6i ngudi
¢6 hiéu biét trung binh vé linh vyc k¥ thuét nay, bao gém ép truc tiép, tao hat kho, tao
hat wét, va phuong phap phu nhing.

Theo phuong an nhit dinh, dugc phdm néu & day dugc bao ché & dang liéu gidi
phong co kiém soat ESC, bao gdm mang thAm thiu ma bao phu 13i chira (cac) thanh

phén hoat tinh, hydroxyletyl xenluloza, va cac ta dugc dugce dung khac.
Thiét bi giai phong nhidu hat ¢6 kiém soat

Dugc phim néu & day & dang lidu giai phong bién dbi c6 thé dwoc san xuat
thiét bi giai phong nhiéu hat ¢ kiém soat, bao gém nhiéu hat, hat nho, hodc vién
thubc nho, c6 dudng kinh nam trong khoang tir khoang 10 pm dén khoang 3 mm,
khoang 50 pm dén khoang 2,5 mm, hodc tir khoang 100 pm dén 1 mm. Dang nhiéu
hat ndy c6 thé dugc tao ra bang c4c quy trinh da biét di v6i ngudi c6 hicu biét trung
binh v& linh vuc k¥ thuat nay, bao gém tao hat w6t va kho, ép dun/tao hat tron, dam

lan, tan chay-két dong, va bang cac 16i phu phun. Xem tai ligu, vi du, Multiparticulate
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Oral Drug Delivery; Marcel Dekker: 1994; va Pharmaceutical Pelletization
Technology; Marcel Dekker: 1989.

Cac ta dugc khac nhu duge mo ta & day co thé dugc tron véi dugc phém dé hd
trg xtr Iy va tao thanh dang nhiéu hat. Ban than cac hat thu dugc ¢6 thé cAu thanh thiét
bi nhiéu hat va ¢6 thé duoc phu bang cac chit tao mang khac nhau, nhu polyme tan
trong rudt, polyme truong nudc, va tan trong nuac. Dang nhiu hat nay c6 thé con

duoc xtr Iy & dang vién nang hodc vién nén.
Phén phdi tai dich

Duogc phém néu ¢ day cling co thé dugc bao ché dé tao dich v6i md cu thé, thu
thé, hoic ving khac cua co thé ddi twong can didu tri, bao gdm hé phan phdi liposom,
hé phan phéi hong cau kin, va hé phan phéi gbc khéng thé. Céc vi du bao gdm, nhung
khong gi6i han ¢, Patent MY sb 6,316,652; 6,274,552; 6,271,359; 6,253,872,
6,139,865; 6,131,570; 6,120,751; 6,071,495; 6,060,082; 6,048,736; 6,039,975;
6,004,534; 5,985,307; 5,972,366; 5,900,252; 5,840,674; 5,759,542; va 5,709,874.

Phuong phéap st dung

Theo mdt phuong &n, sang ché mé ta phuong phép diéu tri, ngin nglra, hodc
lam cai thién mdt hodc nhiéu triéu ching két hop véi su tc ché chét déng phan van
chuyén monoamin tai 2 & nguoi (VMAT?2), bao gdm cho dbi twong dung luong cb
hiéu qua diéu tri cua (S)-(ZR,3R,11bR)-3-isobuty1—9,10-dimet0xy-2,3,4,6,7,11b-
hexahydro- 1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat) (cong thtec I) & dang vO dinh hinh, hodc dang tinh thé 1, 1L, 111,

IV, V, hoac VI; hodc bién thé df‘)ng vi ctia ching; hodc solvat cia ching.

Theo phuong 4n khéc, sang ché mo ta phuong phap diéu tri, ngin nglra, hodc
lam cai thién mot hodc nhiéu triéu chimng cta r6i loan ting dong, bao gém cho d6i
tuong dung lugng cé hi¢u qua didu tri coa (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro-1H-pyrido[2,1 -aJisoquinolin-2-yl 2-amino-3-
metylbutanoat di(4-metylbenzensulfonat) (cong thic I) & dang vO dinh hinh, hodc
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dang tinh thé 1, IL, I11, IV, V, hodc VI; hodc bién thé déng vi cuiia ching; hodc solvat

cua chung.

Theo modt phuong &n, sang ché mb ta phuong phap diéu tri, ngin nglra, hodc
lam cai thién mot hodc nhiéu triéu ching két hop véi sy e ché chét déng phan van
chuyén monoamin tii 2 & ngudi (VMAT2), bao gdm cho dbi tegng dung lugng c6
hiéu qua diéu tri cua (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimet0xy-2,3,4,6,7,1lb-
hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat dihydroclorua
(cong thire IT) & dang vo dinh hinh, hogc dang tinh thé I, hoge II; hogc bién thé dong

vi ctia chiing; hodc solvat clia ching.

Theo phuong 4n khac, sang ché mo ta phuong phéap diéu tri, ngin nglra, hodc
lam cai thién mot hogc nhidu tridu chimg ctia rdi loan tang dong, bao gom cho d6i
twong dung luong c6 hi€u qua diéu tri cua (S)-(2R,3R,11bR)-3-isobutyl-9,10-
dimetoxy-2,3,4,6,7,11b-hexahydro-1H-pyrido[2,1 -a]isoquinolin-2-yl 2-amino-3-
metylbutanoat dihydroclorua (cong thirc II) & dang vo dinh hinh, hodc dang tinh thé I,

hoic IT; hodc bién thé dong vi cia chiing; hodc solvat cua ching.

Theo mot phuong an, céc tinh trang bénh c6 thé duogc diéu tri béng cac hop
chit dugc mo ta & day bao gbm, nhung khong gi6i han &, 161 loan ting dong nhu bénh
Huntington, 161 loan van dong mudn, hdi ching Tourette, r6i loan truong luc, chimg
mua vung nira ngudi, chimg maa giat, ching maa giat do tudi gia, hodc tat may giat.
Theo mot ) phuong 4n, cdc tinh trang bénh co thé dugc diéu tri bé’mg cac hop chét
dugc mod ta & day bao gbm, nhung khong gi¢i han & 161 loan van dong mudn & a6i
tuong méc bénh tAm thin phan liét, rdi loan phan liét cam xuc hodc rdi loan khi séc.
Theo mdt phuong 4n, céc tinh trang bénh c6 thé duoc didu tri bing cac hop chét dugc
mo ta & day bao gbm, nhung khong gidi han & cac bénh hoic réi loan than kinh nhu
r6i loan ludng cuc, rdi loan trAm cam chinh, chtng lo au, r6i loan ting dong giam chu
y, ching mét tri, trAm cam, chung mét ngu, chung 61 loan tAm than, r6i loan cing
thing sau chin thuong, lam dung thudc, rdi loan van dong do levodopa cua bénh

Parkinson, r6i loan van ddng, hodc r6i loan thach thac chong doi.
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R&i loan van ddng bao gé)m, nhung khong gi6i han &, méat diéu hoa, thoai hoa
hach nén-vo nio, r6i loan van dong (bdc phat), ri loan truong luc (tdng thé, phan
doan, tdp trung) bao gém ching co thit mi, veo ¢b do co thét (réi loan truong luc 06),
r6i loan trwong luc tay ciia ngudi viét (rbi loan truong lyc chan tay), rdi loan truong
lyc thanh quén (ching khé phét &m do co thit), va rdi loan truong luc co miéng-ham
dudi, run vo cin, liét hai chi dudi co cing di truyén, bénh Huntington, bénh teo da hé¢
théng (hoi chimg Shy Drager), gidt rung co, bénh Parkinson, liét trén nhén tién trién,
hoi chimg chan khong yén, hoi ching Rett, co ctimg do dot quy, liét ndo, da xo cung,
tén thuong tiy sdng hogc ndo, chirng mua giat Sydenham, r6i loan van dong mudn/rbi

loan truong luc, tit may giat, hoi chimg Tourette, va bénh Wilson.

Tuy thudc vao bénh dugc diéu tri va tinh trang bénh cta dbi tuong, cac ché
phidm néu & day co thé duge ding qua dudng miéng, ngoai dudng ti€u hoa (vi du,
tiém hodc truyén trong co, trong mang bung, trong tinh mach, ICV, tiém hodac truyén
trong bé 16n, tiém duédi da, hodc céy dudi da), x6ng, qua mili, am dao, tryc trang, duéi
ludi, hodc tai chd (vi dy, 4p da hodc cuc bd) va co thé dugc bao ché, riéng hodc cung
nhau, & dang vi lidu don thich hop véi céac chét mang dugc dung, ta duge va chét dan
thudc duge dung thich hop véi mdi cach dung. Sang ché con mo ta viéc dung céc hat
néu ¢ day trong duoc pham gidi phong cham, trong d6 thanh phén hoat tinh duoc giai
phoéng trong khoang thoi gian dinh trude.

Trong viéc diéu tri, ngin nglra, hodc 1am cai thién mot hodc nhiéu triéu chimg
cua rbi loan ting dong hodc céc tinh trang bénh, roi loan hodc bénh khac két hop v6i
su trc ché VMAT2, mirc liéu thich hop thuong 1a khoang 0,001 dén 100 mg mdi kg
th trong clia bénh nhan mdi ngdy (mg/kg mdi ngay), khoang 0,01 dén khoang 80
mg/kg mdi ngay, khoang 0,1 dén khoang 50 mg/kg mdi ngay, khoang 0,5 dén khoang
25 mg/kg mdi ngay, hoic khoang 1 dén khoang 20 mg/kg mdi ngdy, ma c6 thé dugce
ding & lidu don hojc da lidu. Trong khoang nay, liéu c6 thé 1a 0,005 dn 0,05, 0,05
dén 0.5, hodc 0,5 dén 5,0, 1 dén 15, 1 dén 20, hoge 1 dén 50 mg/kg mdi ngay. Theo
mét s6 phuong an nhat dinh, mtc lidu 1a khoang 0,001 dén 100 mg/kg mdi ngay.

Theo mét sb phuong an, muc lidu 13 khoang 0,01 dén khoang 40 mg/kg mdi ngay.
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Theo mot s& phuong 4n nhit dinh, mutc lidu 12 khoang 0,1 dén khoang 80 mg/kg mdi
ngay. Theo mot s6 phuong 4n nhét dinh, mirc lidu 12 khoang 0,1 dén khoang 50 mg/kg
mdi ngay. Theo mot sb6 phuong 4n nhit dinh, mirc liéu 1 khoéng 0,1 dén khoang 40
mg/kg mdi ngdy. Theo mot s& phuong an nhét dinh, mirc lidu 1a khoang 0,5 dén
khoang 80 mg/kg mdi ngay. Theo mot sd phuong 4n nhit dinh, muc liéu 13 khoang
0,5 dén khoang 40 mg/kg mdi ngdy. Theo mdt s6 phuong an nhit dinh, mic lidu 14
khoang 0,5 dén khoang 25 mg/kg mdi ngay. Theo mdt s6 phuong 4n nht dinh, mirc
lidu 1 khoang 1 dén khoang 80 mg/kg mdi ngay. Theo mot sd phuong 4n nhét dinh,
muc lidu 1a khoang 1 dén khoang 40 mg/kg mdi ngay. Theo mdt s6 phuong 4n nhét
dinh, mire lidu 12 khoang 1 dén khoang 25 mg/kg mbi ngay.

bé dung qua duong miéng, dugc phém ¢6 thé dugc tao ra & dang vién nén chira
1,0 dén 1000 mg thanh phﬁn hoat tinh, dic biét 1a khoang 1, khoang 5, khoang 10,
khoang 15, khoang 20, khoang 25, khoang 30, khoang 40, khoang 45, khoang 50,
khoang 75, khoang 80, khoang 100, khoang 150, khoang 200, khoang 250, khoang
300, khoang 400, khoang 500, khoang 600, khoang 750, khoang 800, khoang 900, dén
khoang 1000 mg thanh phdn hoat tinh dé diéu chinh triéu chimg cua lidu d6i v6i bénh
nhan duge diéu tri. Theo mot sd phuong 4n nhét dinh, duoc phém 6 thé dugc tao ra &
dang vién nén chira khoang 100 mg thanh phan hoat tinh. Theo mdt s6 phuong 4n,
dugc phém c6 thé duoc tao ra & dang vién nén chira khoang 80 mg thanh phi?m hoat
tinh. Theo mot sb phuong an nhét dinh, duge phém c6 thé dugc tao ra & dang vién nén
chtra khoang 50 mg thanh phan hoat tinh. Theo mot s phuong an nhét dinh, dugc
phim c6 thé duoc tao ra & dang vién nén chira khoang 40 mg thanh phan hoat tinh.
Theo mot ) phuong an nhét dinh, dugc phém c6 thé dugc tao ra & dang vién nén
chtra khoang 25 mg thanh phén hoat tinh. Dugc phim c6 thé dugc dung theo phéc )

diéu tritir 1 dén 4 lan mbi ngay, bao gdbm mot, hai, ba lan, va bdn 14n mdi ngay.

Tuy nhién, duge hiéu 1a mac liu cy thé va tn suat ding lidu cho bénh nhan cu
thé bat ky c6 th8 thay dbi va s& phu thude vao nhiéu yéu t6 bao gdbm hoat tinh ctia hop
chéit cu thé dugc dung, do 4n dinh chuyén hoa va thoi gian tdc dong cua hop chat, do

tudi, thé trong, strc khoe chung, gidi tinh, ché d6 #n, cach dung va thoi gian dung, toc
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do bai tiét, phéi hop thudc, mic d6 nghiém trong cia tinh trang bénh cy thé, va liéu

phép chu thé dang ding.

Sang ché con dé xuét cac phwong phap didu bién hoat tinh VMAT2, bao gbém
cho chét van chuyén tiép xtic véi cac hop chét & mdt hodc nhidu dang ran nhu néu &

day. Theo mot phuong an, chét van chuyén dugc bidu hién béi té bao.

Céc hop chét dugce dé xuit & day cling co thé dugc két hop hodc st dung két
hop véi cic chét khéc hitu dung trong viéc diéu tri, ngin ngira, hodc 1am cai thi¢n mot
hodc nhiéu triéu chimg cta bénh hoic tinh trang bénh ma céac hop chét duoc dé xuét &
day 1a htu dung d6i véi ching, bao gém bénh Huntington, rbi loan van dong mudn,
hoi chimg Tourette hodc tit may giat da néu trén. Theo mdt phuong an, cac hop chét
duoc d& xuit & day ciing c6 thé dugc két hop hodc st dung két hop véi cac chét khéc
hitu dung trong viéc diéu tri, ngin nglra, hodc lam cai thién mot hodc nhiéu triéu
chimg ctia bénh hodc tinh trang bénh két hop v6i bénh tdm than phan liét, rdi loan
phan liét cam xuc, bénh ludng cuc, 161 loan trAm cam chinh va céc tinh trang bénh

khac thuong duge didu trj bing thude chéng loan than kinh.

Céc chét, hoic thudc khéc ndy, co thé dugc dung, theo dudng diung va & luong
thuong dugc st dung, déng thoi hoac lan luot v6i cac hop chét dugc dé xuit & day.
Khi céc hat néu & ddy dugc st dung cling véi mot hodc nhidu thube khic, ngodi cac
hop chéit duge @ xuit ¢ day, dugce phdm chta céc thudc khac nay co thé dugc st
dung, nhung khong cAn thiét. Do d6, dugc phdm néu & déy bao gbm céc dugce phim
chra mot hodc nhiéu thanh phf“m hoat tinh hodc chit diéu tri khac, ngoai cac hop chét

dugc dé xuat & day.

Ty 16 trong lugng ctia céc hop chét dugc dé xuét & day véi thanh phin hoat tinh
thr hai c6 thé thay ddi, va s& phu thudc vao liu hiéu qué ciia mdi thanh phan. No6i
chung, lidu hiéu qua cua mdi thanh phan s& dugc st dung. Do do, vi du, khi cac hop
chét dugc dé xut & day dugce su dung két hop véi thudc thr hai, hodc dugc phém
chtra thubc khéc, thi ty 1& trong luong ctia cac hat voi thubc thir hai c6 thé ndm trong

khoang tir 1000:1 dén 1: 1000, hogc tir khoang 200:1 dén khoang 1:200. N6i chung,
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su két hop cac hat néu ¢ day va cic thanh phan hoat tinh khac ciing nim trong khodng
néu trén, nhung trong mdi trudng hop, lwong hiu qua cua mdi thanh phan hoat tinh

nén dugc st dung.

Vi du thuc hién sang ché

Céc hop chét tinh thé ¢6 cong thirc I vavhoic cong thic II trong cac vi du sau
duoc dic trung bdi nhiéu xa bot tia X (X-ray powder diffractometry - XRPD), nhiét
luong quét vi sai (DSC), phan tich nhiét trong (TGA), su hép thu hoi trong luong
(GVS), anh chup kinh hién vi dién tir quét (SEM), va séc ky ion (IC).

Cac miu nhidu xa bot tia X dugce thu gom trén nhidu xa ké Bruker AXS C2
GADDS st dung bic xa Cu Ka (40 kV, 40 mA), may do goc 0 - 26, va su phan ky
cua V4 va nhan duogc cac ranh, may don sdc Ge va mdy phat hién Lynxeye. Cac mau
dugc chay & nhiét do trong phong & dang cac mau xét nghiém trén dia phéng sir dung
nguyén lidu bot. Mau dugc goi nhe trong tai dugc ct thanh phién silic nhdn, khong
nén (510). Miu dugc quay trong mét phing clia n6 trong khi phan tich. Dt liéu thu
dugc tir 2 dén 42 d6 hai-theta & 0,05 d0 hai-theta mdi budc va 0,5 gidy mdi bude.

Nhiét luong quét vi sai duge thue hién st dung Mettler DSC 823E dugc trang
bi bd 14y mAu tw dong 34 vi tri. Thong thudng, 0,5-3 mg mdi mau, trong khay nhom
c¢6 khoan 15, dugc gia nhiét & 10°C/phit tir 25°C dén 250°C. Duy tri syc nito & 50

ml/phiit cho mau.

Phép phén tich nhiét trong duge thyc hién trén may Mettler TGA/SDTA 851e
dugc trang bi b léy mau ty dong 34 vi tri. Dung cu duge hidu chinh nhiét d st dung
indi da kiém nghiém. Théng thuong, 5-30 mg mdi mau dugc nap 1én ndi nung nhdm
d3 can trude va dugc gia nhigt & 10°C/phit tir nhiét do moi trudng dén 350°C. Duy tri

suc nito & 50 ml/phtt cho mau.

Thu duoc bidu dd dang nhiét hép thu trong luong bang céach st dung médy phan
tich hép thu do Am Hiden IGASorp, diéu chinh bang phan mém CFRSorp. Nhiét do

mau dugc duy tri ¢ 25°C bing bé nudc téi tuAn hoan Huber. Do 4m dugc diéu chinh
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bang cach tron dong nito kho va 4m, voi tong luu lugng 14 250 ml/phat. DY 4m tuong
dbi (RH) dugc do bang dung cu do Vaisala RH hi¢u chinh (khoang dong lyc nim
trong khoéng 0 — 95%RH), dat gin miu. Sy thay dbi trong luong, (giam khéi lugng)
ctia miu & dang ham sb cua %RH dugc gidm sat lién tuc bang can vi lugng (d0 chinh
xac +0,001 mg). Thong thuong, dit 10 — 20 mg mau vao rd dugc lam bing thép
khong gi co mét luéi di xac dinh trong lwong bi & nhiét do trong phong. Mau d&qc
nap va khong nap & 40%RH va 25°C (diéu kién trong phong thong thuong). Biéu d6
dng nhiét chudn dugc thuc hign & 25°C & khoang 10%RH trong khoang 0 — 90%
RH.

Anh chup kinh hién vi dién tir quét (SEM) dugc tao ra bang cach phu 16p vang
méng (pht tao dm thanh 16p bdp) 1én nguyén liéu mong muén va kiém tra bing cich
sir dung kinh hién vi dién t& quét FEI-Philips XL30. Dién 4p ting cua dién ti sir dung
cho phwong phép phén tich nay la 2,0 KV. T4t ca hinh anh dugc chup bang thiét bi
méy anh CCD dugc didu chinh bing may tinh.

Shc ky ion (IC) dugc thyc hién trén phan mém Metrohm 861 Advanced
Compact IC sing IC Net v2.3. Chudn bi mAu di can chinh xdc lam dung dich gde
(stock solution) trong dung dich hoa tan thich hop va pha loang thich hop trude khi
thir nghiém. Dinh lugng bang céch so sanh véi dung dich chudn c6 ndng do ion da

biét dang dugc phan tich.

Ham lugng nudc cua mdi miu duge thuc hién bﬁng cach chuén d6 Karl Fisher
do trén dién lwong ké Mettler Toledo DL39 st dung chit phan ung Hydranal
Coulomat AG va suc khi agon. Dua cac mau rin da can vao binh trén khay bach kim
TGA ma duoc ndi v6i dau bit phia dudi @& tranh nude tran vao. Xap xi 10 mg mau

duge sir dung mdi lan chuan do va tien hanh xac dinh hai lan.

D9 tan nhiét dong trong nudc dugc xac dinh bang céch tao hén dich hop chét
trong nugc vira du dé tao ra ndng do cudi cing ti da 1a >10 mg/ml dang hop chét
khong chura gbc. Hon dich dugc 1am cén bing & 25°C trong 24 giv, sau d6 do d6 pH.
Sau d6, loc hdn dich qua bd loc soi thuy tinh C. Sau do, phén loc duoc pha lodng theo
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hé s6 thich hop, vi du, 101. Tién hanh dinh luong bing HPLC d6i v6i dung dich
chuén & x4p xi 0,25 mg/ml trong DMSO. Cac thé tich khac nhau ciia dung dich mau
chuin, pha loing va khong pha lodng dugc bom vao. Do tan dugc tinh bang cach sir
dung dién tich dinh dugc x4c dinh bang tich phan cua dinh phét hi¢n & cung thoi gian
luu nhu dinh chinh trong khi bom chuén.

Vidul

Xac dinh do tan cua (S)-(2R,3R,11bR)-3-isobuty1—9,10-dimet0xy-2,3,4,6,7,11b-
hexahydro- 1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-

metylbenzensulfonat)

Céc nghién ctu d0 tan cia (S)-(2R,3R.1 1bR)-3-isobutyl-9,10-dimetoxy-
2,3.4.6,7,11b-hexahydro-1H-pyrido[2,1 -a]isoquinolin-2-yl ~2-amino-3-metylbutanoat
di(4-metylbenzensulfonat) (cong thirc I) trong cac dung moi dugc liét ké trong Bang 1
duoc thuc hién tir dang I, & nhiét do 5°C va 10°C cao hon nhiét dd hdi luu cta mdi
dung mdi. Hop chit & dang I dugce tao huyén phu dic trong it nhét 2 gid trude khi léc.
Do tan dugc tinh bang phép phan tich trong luc sau khi lam bay hoi dich céi thu dugc.

Vidu?2

DPidu ché (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-1H-
pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat),
dang I

537 mg (2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-1,3,4,6,7,11b-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2-yl este cia axit (S)-2-amino-3-metyl-butyric khong chira
bazo dugc can trong lo thily tinh va hoa tan trong 5 mL MIBK. Sau do, 2,56 mL (2,0
duong lugng) dung dich IM chua axit p-toluensulfonic trong etanol dugc thém vao,
tao ra dung dich trong. Dung dich ndy dugc tao mam bing khoang 2 mg mudi
bistosylat tach tur tdm chén, giy ra két tinh ngay 1ap tuc. Thé vén thu dugc duge

trong 16 gid, quay vong gifta nhiét do moi trudng va 50°C & khoang thoi gian 4 gid.
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Sau thoi gian nay, chat rén duoc tach bing cach loc va 1am kho trong chén khong

trong 3 giov, tao ra 675 mg (69%) chét rén tring min.

M3u nhidu xa bot tia X ctia hop chit & dang I dugc minh hoa trén Fig. 1. Hop
chit & dang I c6 céc dinh nhiéu xa XRP dic trung biéu hién & hai-theta & xép xi 6,3,
17,9, va 19,7°, dit ra gia thuyét hop chat 1a tinh thé. Nhu duge thé hién trén Fig. 4,
cac hat ¢6 dang khong thay d6i va hinh tAm.

Biéu dd nhiét luong quét vi sai cia hop chit & dang I dugc minh hoa trén Fig.
2. Hop chit & dang I thé hién giai doan thu nhiét v6i nhiét do ban du 13 khoang
240°C véi nhiét d6 dinh 1a 243°C.

Biéu dd nhiét phan tich nhiét trong cta hop chit & dang 1 dugc thé hién trén
Fig. 2. Hop chit & dang I 1a rét bén va thé hién sy hao hut trong luong it hon khoang
0,4% khi gia nhiét tir nhiét do khoang 25°C dén khoang 140°C.

D6 thi hé théng hép thu hoi trong lugng cta hop chit & dang I duge thé hién
trén Fig. 3. Hop chét & dang I thé hién sy tang khdi luong it hon khoang 1% khi do
4m twong dbi tang tir khoang 0% dén khoang 95%.

Vidu3

Nghién ctru tai két tinh cta (S)-(2R,3R,1 1bR)-3-isobuty1-9,10-dimetoxy-2,3,4,6,7,1 1b-
hexahydro-1H-pyrido[2,1 -aJisoquinolin-2-yl 2-amino-3-metylbutanoat di(4-

metylbenzensulfonat), dang I

Thém 24 ml axetonitril/3% nuéc (thé tich/thé tich) vao 24,10 g h¢p chét & dang
I. Thé van dugc gia nhiét dén 76°C, quan sat thiy dung dich trong sau khi 1am ngudi &
0,2°C/phut xubng 5°C ma khong tao mam. Chit rén duoc loc va lam kho trong 10
chan khong trong 2,5 ngay & 50°C dé tao ra 72% hop chit & dang I c6 XRPD dic
trung trén Fig. 1.

Trong thir nghiém khéc, thém 8 ml 1-propanol (5,3 thé tich) vao 1,50 g hop
chét & dang 1. Hon dich dugc gia nhiét & 88°C, quan sat thiy dung dich trong sau khi

-85-



41235

1am ngudi ¢ 0,5°C/phut xubng 5°C ma khong tao maAm. Chét rin dugc loc va 1am kho
trong 10 chan khong trong 2,5 ngay & nhiét do 50°C dé tao ra 88% hop chét & dang I
c6 XRPD dic trung trén Fig. 1.

No6i chung, hop chat & dang I c6 thé dugc tai két tinh thanh cong st dung 10
thé tich axetonitril/3% nudc (thé tich/thé tich) hodc 1-propanol. Luong nudc la toi han
khi str dung axetonitril: cin 3% nudc dé tao ra do tan tdt cia nguyén liéu, nhung 4%

nuéc cb thé tao thanh dang IV.
Vidu4

D06 tan cua (S)-(2R,3R,11bR)—3-isobuty1—9,10-dimetoxy-2,3,4,6,7,1lb-hexahydro-lH-
pyrido[2,1-a]isoquinolin-2-y1 2-amino-3-metylbutanoat ~ di(4-metylbenzensulfonat),

dang I, trong dung dich nu6c va trong dung moi hiru co

Can 100 mg (S)-(2R.3R,1 le)-3-isobuty1-9,10-dimetoxy-2,3,4,6,7,1 1b-
hexahydro- 1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat), & dang I trong lo thiy tinh, va thém 1 ml mdi trudng nudc
thich hop. Léc lo. Sau 1 gid, mau (~0,5 ml) dugc loai bo bing bng tiém, va loc qua bd
loc 6ng tiém (0,2 micromet) vao lo thir hai. Sau do6, 200 pl mdi dung dich dugc
chuyén vao lo HPLC va tao thanh 1 ml bang cach thém 800 pl chit pha lodng. Cac
mau nay dugc phéan tich trye tiép bang HPLC, va phan tng nam ngoai khoang tuyén
tinh. Do &6, thuc hién pha lodng 14n hai, léy 0,1 ml mdi mau va tao ra 2 ml véi chét
pha loang. Cac mau dugce phén tich lai bang HPLC. Sau do, sau khi 1ic thé vin trong
tdng 18 giv, mAu thi hai dugc tao ra nhu trén. Sau do, t4t ca cdc mau dugc pha lodng
va duoc phén tich bang HPLC, nhu néu trén. Chu y nhiét do (22°C), va khong quan

st thdy su keo hoa.

Hop chit & dang I thé hién do tan kha ddng déu va kha cao trong khoang pH
ther nghiém (1,2—6,8). Do tan cao hon khong dang ké & do pH 1,2 va do pH 6,8.

Quy trinh néu trén dugc 1dp lai nhung st dung 8 dung méi hitu co khac nhau

thay cho mdi trudng nudc (chi phan tich sau 18 gid). Cac dung moi st dung la
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axetonitril, dietyl ete, etanol, etyl axetat, isopropanol, metanol, heptan va THF. Tht ca
cac dung moi tao ra thé vAn & 100 mg/ml, trir metanol hoa tan & 100 mg trong 0,3 ml.
Do d6, thém du 70 mg hop chit & dang I vao lo metanol tao ra thé van. Céc thi
nghiém nay dugc 14y mAiu mot 14n sau 18 gid tao huyén phu dgc. Céc két qua duoc

trinh bay trong Bang 3.
Vidus

Xac dinh kich thuéc hat cua (S)-(ZR,3R,11bR)-3-isobuty1—9,10-dimetoxy-
2,3,4,6,7,11b-hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat
di(4-metylbenzensulfonat), dang I

Kich thuéc hat trung binh va su phan bd kich thuéc hat cta cac hat & dang I
duoc xac dinh bang cach st dung may phan tich Malvern Mastersizer MicroPlus
(Malvern Instruments, UK) sir dung isooctan lam chét phan tan trong thir nghiém nay.
Thiét bi dwgc d& 4m trong khoang 1 gio va thém x4p xi 100 ml chét phan tdn vao bd
phan phan tin mAu. DAu tién, nén dugc do bing cach st dung chit phan tan. Mau méi
duogc didu ché bang cach thém ~ 100 mg dang I vao 2 ml chit phan tan va mau ndy
duoc tao s6ong Am trong ~5 phut. Mau dugc thém tirng giot vao bd phén phén tan mau
trong khi khudy chit phan tén cho dén khi dat dén gia tri 1am mo thich hop (nghfa 1a,
16 — 25%) va ¢6 thé do dugc sy phan bd kich thude hat. Thye hién tbi thiéu ba phép

do do6i v&i moi mau.

Két qua phan bd kich thudce hat (particule size distribution - PSD) dbi véi (S)-
(2R,3R,11bR)-3-isobutyl-9, 10-dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1-
a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat), dang I, co thé

duoc tim thiy trong Bang 4. Céc gié tri ndy dugc chon loc tir cac phép do 1ap lai.
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Vidu6

Nghién ctu do én dinh cta (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-
hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-

metylbenzensulfonat), dang I

Hai 10 (S)-(2R,3R,11bR)-3-isobuty1—9,10-dimetoxy-2,3,4,6,7,1lb-hexahydro-

1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat), & dang I, dugc d3t én dinh trong 60 thang trong diéu kién bao
quan lau dai va trung binh va trong 6 thang trong diéu kién bao quén nhanh. Diéu kién
bio quan bao gdm diéu kién bao quan lau dai 25 + 2°C / 60 + 5% RH, diéu kién bao
quan trung binh 30 + 2°C / 65 = 5% RH, va diéu kién bao quan nhanh 40 +2°C /75 +

59% RH. Két qua v& do én dinh dugc béo céo trong Bang 5.

Dit liéu do 4n dinh cho dén 3 thang duoc trinh bay trong Bang 5 cho hai 16 cia
dang I. Céc két qua ctia nghién ctru do on dinh nhanh va lau dai dbi véi cac 16 nay cho
thiy @0 &n dinh hoa hoc va vat Iy cta dang I khi bao quan cho dén 3 thang & didu kién
bao quan 1au dai 25°C / 60% RH va 3 thang 6 diéu kién bao quan nhanh 40°C / 75%
RH.

Bang 1. D9 tan cua hop chit c6 cong thirc I, & dang I, & nhiét do 5°C va 10°C thép

hon nhiét @ hoi luu doi voi mdi dung moi.

7 Do tan & nhiét | DO tan & nhiét
Dung mdi Piém sbi | do cao do 5°C
(mg/ml) (mg/ml)

Etyl axetat 77 2 1

Isopropyl 29 4 4

axetat

IPA 89 22 5

THF 66 6 4
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MIBK 117 5 6
MEK 80 4 3
Axeton 56 Khong thé loc | 5
duogc
Axetonitril 81 48 17
MeOH 65 >250 >250
EtOH 78 212 24
1-propanol 98 160 8
Bang 2. D9 tan trong nudc cua dang L.
Do tan (mg/ml)
Do pH trong nudce 1 gio 18 gio
1,2 31,61 33,17
3 28,45 27,97
4 28,06 27,75
5 18,58 27,87
6,8 33,98 35,35

Bang 3. D0 tan cta dang I trong dung moi hitu co.

Dung moi Do tan (mg/ml)
— 18 gi¢
Nudéce 28,2
Metanol 480,8
Etanol 35,5
Isopropanol 1,15
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Etyl axetat 0,04
Axetonitril 1,36
THF 0,05
Dietyl ete 0,01
Heptan 0,003

Bang 4. Sy phan bd kich thuéde hat cta dang L.

Dang Xir ly Théng s6 kich thwéc hat (micromet)
D10 D20 D50 D80 D90
Dang1 | T80 hon dichtrong iso-octan | 4 59 | 17,84 | 34,72 | 5622 | 69,39

va tao song am 5 phut

Bang 5. Dit liéu do 4n dinh cho ba 16 cia dang I.

Lo Didu kién bdo | Dir li¢u d9 on dinh
quan c6 thé sttr dung
1 25°C/60% RH 3 thang
40°C/75% RH 3 thang
2 25°C/60% RH 3 thang
40°C/75% RH 3 thang
3 25°C/60% RH 24 thang
40°C/75% RH 6 thang.

Bang 6. Nghién ctru téi két tinh cia dang I.
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Téi két tinh XRPD NMR | TPLCURR ey suge
khiét
Khong con
_ Tinh thé- | dung méi du . _
Dang 1 -2,0 duong 100%
luong axit
Khong con
. . 0 . 7\- Al
Axetom'frll/ 3% Tinh thé dung moi du 100% 79%
nudc Dang I -2,0 duong
lugng axit
i Khong con
Tinh thé- | dung mdi du o 0
1-propanol Dang I 1.9 duong 97,4% 88%
luong axit
Vidu?7

Didu ché (5)-(2R.3R,11bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-hexahydro-1H-
pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat),

dang II

186 mg (S)-(2R,3R,1 1bR)—3-isobuty1—9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-
1H-pyrido[2,1-a]isoquinolin-2-y1 2-amino-3-metylbutanoat di(4-metylbenzensulfonat)
v6 dinh hinh (cong thirc I) dugc tao huyén phu ddc trong 3 thé tich nuéc qua dém (chu
ky 4 gio néng/lanh gitta RT va 50°C). Thu dugc nguyén li¢u tinh th8 mau tring va
duoc 1am khd trong 10 chan khong & nhiét dd 40°C trong 4 gio.

M3u nhidu xa bot tia X cta dang II dugc minh hoa trén Fig. 5. Dang II ¢6 céc
dinh nhidu xa XRP dic trung biéu hién & hai-theta & xép xi 5,7, 15,3, va 22,5°, dit ra
gia thuyét hop chit & dang tinh thé (dang II) 1 khéc vdi dang I.

Bidu dd nhiét lugng quét vi sai ctia dang II dugc minh hoa trén Fig. 6. Dang II
thé hién giai doan thu nhiét voi nhiét do ban dAu 12 khoang 143°C v6i nhiét do dinh 12
155°C.
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Vidu 8

Diéu ché (S)-(2R,3R,11bR)-3-isobuty1—9,10-dimetoxy-2,3,4,6,7,1lb-hexahydro-lH-
pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat),

dang III

Hoan thién 100 mg (S)—(2R,3R,1le)-3-isobuty1-9,10-dimet0xy-2,3,4,6,7,1lb-
hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat) vo dinh hinh (cong thte I) theo ty 1€ 1,4-dioxan/nudce 95:5 trong
72 giv, chu ky gifta nhiét do mdi trudng va 50°C mdi 4 gid tao ra chét ran. Chat rén

dwoc tach bang cach loc va 1am kho trong chén khong trong 3 gio.

M3u nhidu xa bot tia X cia dang IIT duge minh hoa trén Fig. 8. Dang III ¢6 céc
dinh nhidu xa XRP dic trung biéu hién & hai-theta & xp xi 6,3, 18,3, 18,9, 19,8, va
20,4°, @3t ra gia thuyét hop chét 1a & dang tinh thé (dang I1I) khac v6i hop chét & dang
I, hodc II.

Biéu dd nhiét luong quét vi sai ciia dang I1I dugc minh hoa trén Fig. 9. Dang
III thé hién giai doan thu nhiét & nhiét d6 khoang 93°C, khoang 158°C, va khoang
230°C.

Vidu9

Didu ché (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,1lb-hexahydro-lH-
pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat),

dang IV

Hoa tan (S)-(2R,3R,1 1bR)-3-is0buty1—9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-
1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat)
(céng thire I) (500 mg) trong 1,0 ml axetonitril/ 10% nude & 71°C. Sau d6, dung dich
trong dugc lam lanh ¢ 10°C/gio xubng 5°C. Chét rén dugc loc va 1am khé 6 nhiét do

30°C trong chan khong trong 1,5 gio.
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Ma3u nhidu xa bot tia X cia dang IV duge minh hoa trén Fig. 10. Dang IV ¢6
c4c dinh nhifu xa XRP dic trung biéu hién & hai-theta & xép xi 6,2, 10,4, 17,9, 19,2,
19,9, va 20,2°, dit ra gia thuyét hop chét 1a & dang tinh thé (dang IV) khéc v6i hop
chét & dang 1, 11, hodc IIL.

Biéu dd nhiét lugng quét vi sai cia dang IV dugc minh hoa trén Fig. 11. Dang
IV thé hién giai doan thu nhiét ¢ nhigt do khoang 128°C, khoang 159°C, va khoang
237°C.

Vidu 10

Didu ché (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-hexahydro-1H-
pyrido[2,1-a]isoquinolin-2-y1 2-amino-3-metylbutanoat  di(4-metylbenzensulfonat),

dang V

1,41 g (5-2RJ3R,1 1bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-
1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat)
vo6 dinh hinh (cong thtrc I) dugc tao huyén phu dic trong Sml nudc trong 4 gio. Loc
tinh thé tring va lam kho. Dich céi duge gitt lai. Tinh thé kim két taa tir dich cai sau

48 gid. Cac hat dugc 1am kho trong 16 chan khong & RT trong 2 gi0.

M3u nhidu xa bot tia X ctia dang V duoc minh hoa trén Fig. 13. Dang V ¢ céc
dinh nhidu xa XRP dic trung bidu hién & hai-theta & x4p xi 6,7, 7,9, 10,7, 12,8, 17,1,
va 23,7°, dat ra gia thuyét hop chét 12 & dang tinh thé (dang V) khac v6i hop chét &
dang I, II, III, hodc IV.

Biéu dd nhiét lwgng quét vi sai ¢ dang V dugce minh hoa trén Fig. 14. Dang V
thé hién giai doan thu nhiét & nhiét do khoang 113°C, va khoang 181°C.
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Vidull

Didu ché (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-hexahydro-1H-
pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat),
dang VI

1,41 ¢ (S)-(ZR,3R,11bR)-3-isobutyl-9,10-dimet0xy—2,3,4,6,7,1 1b-hexahydro-
1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-metylbenzensulfonat)
v6 dinh hinh (cong thtre I) dugc tao huyén phu dic trong 5 ml nuéce trong 4 gio. Loc

tinh thé tring va 1am kho trong 10 chan khong & 40°C qua dém.

MaAu nhiéu xa bot tia X cta dang VI dugc minh hoa trén Fig. 16. Dang VI ¢6
cac dinh nhiéu xa XRP dic trung biéu hién ¢ hai-theta & xép xi 6,8, 8,0, 16,3, va
17,5°, dit ra gia thuyét hop chét 1a & dang tinh thé (dang VI) khéc v6i hop chét & dang
I, I, III, IV, hodc V.

Biéu @6 nhiét lugng quét vi sai ctia hop chét & dang VI dugc minh hoa trén Fig.
17. Hop chéit & dang VI thé hién giai doan thu nhiét & nhiét do khoang 175°C, va
khoang 238°C.

Vidu 12
Can bang pha gifta dang L, II, va IV cta hop chét c6 cong thuc I

Dang I (80 mg), dang II (50 mg) va dang IV (20 mg) dugc trdn véi nhau. Sau
d6, khoang 10 mg hdn hop duge tao huyén phu dic trong 200 pl dung moi bdo hoa
trude ¢ nhiét do mong muén trong 13 ngdy. Sau do, chit rin duoc loc nhanh va phén

tich bang XRPD.

Dang IV dugc phat hién thdy 14 san phim nhiét dong hoc & 5°C trong hdn hop
axetonitril/nuéc >2%. O 25°C, chi quan sat thdy dang 1. Céac két qua dugc tém tat

trong Bang 7.
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Vidu 13
Can bang pha gifta dang I va IV clia hop chét ¢6 cong thire |

Thé van cta dang I va IV tir cac nghién ctru cén bﬁng dugc thuc hién ¢ 25°C.
Dang IV khong chuyén hoa sau khi khudy qua dém. Sau do, céc mau duge gia nhiét
dén 30°C trong 2 ngay, sau do chuyén héa hoan toan thanh dang I. Céac két qua dugc
trinh bay trong Bang 8.

Bang 6. Nghién clru cdn bang gitta dang L, IT, va IV.

Dung mdi 5°C 25°C | 50°C

Axetonitril Dang I Dangl | Dang 1

Axetonitril/2% nuée | Dang I-Tinh thé kém | Dang I | DangI

Axetonitril/5% nudc Dang IV Dangl | Dang 1

Axetonitril/10% nude | Dang IV DangI | Dang 1

Bang 7. Nghién clru cn bing gitta dang I va IV ctia hop chét c6 cong thire 1.

Qunsiantiise | o quxie | QS |G
Két tia tring gﬁinc%aln\gl vét Két tua tring Dang [
Két taa tréng Dang IV Két tia tring Dang [
Két tha tring Dang IV Két tha trang Dang I
Két taa tréng Dang IV Két tua tring Dang I
Két tia tring Dang IV Két tia trang Dang I

Bang 8. Nhidu xa bot tia X ctia hgp chét ¢6 cong thirc I & dang L.
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Goc % cwong do
2-Theta ° %
5.4 5
6,3 100
8,5 3
9,8 3
10,8 3
11,4 3
11,5 4
12,6 4
12,8 5
13,8 5
15,6 12
16,2 4
16,6 12
16,9 5
17,1 7
17,9 13
18,4 10
19,7 46
20,0 11
20,6 6
20,9
22,1 6
22,7 13
23,1 9
244 7
24,6 8
25,3 7
25,7 4
26,3 4
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30,4
35,4

Bang 9. Nhidu xa bot tia X ciia hgp chit ¢6 cong thire I & dang IL.

Goéc % cwong do
2-Theta ° %
5,7 100
7,1 5
7,6 5
10,2 4
10,4 4
11,5 6
14,2 12
15,3 26
15,9 12
16,5 4
16,9
17,5
17,9 5
18,6 10
19,9 4
20,3 6
20,5 8
20,8 8
21,7 4
22,5 15
22,8 6
23,1 6
23,5 5
24.6 4
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27,0
27,6
28,6
28,9
30,2
40,3

NG I N e N BV, T B\ )

Bang 10. Nhiéu xa bdt tia X ctia hop chét c6 cong thire I & dang I1I.

Goc % cwong do
2-Theta ° %
6,3 100
7,1 4
11,7 4
12,2 8
13,2 5
14,1 8
14,3 11
14,8 4
15,3 14
15,6 3
16,3 9
16,6 5
16,9 9
17,4 9
18,3 29
18,9 21
19,8 35
20,4 25
21,2 10
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21,3 9
223 4
22,8 7
23,5 6
24,1 13
243 7
24,5 5
24,8 5
29,7 6
29,9 7

Bang 11. Nhiéu xa bot tia X ctia hop chét ¢6 cong thire I & dang IV.

Goc % cwong do
2-Theta ° %
3,7 4
5,0 4
6,2 100
9,0 9
9,9 3
10,4 10
10,7 3
11,1 7
11,5 3
12,5 6
12,7 5
14,6 6
16,0 8
16,9 9
17,3 9

-90-



41235

17,9 10
18,5 5
18,8 8
19,2 11
19,9 10
20,2 19
21,0 9
21,6 7
22,6 6
24,8 4
25,7 6
27,2 7

Bang 12. Nhiéu xa bot tia X ctia hop chét c6 cong thirc I & dang V.

Goc % cwong do
2-Theta ° %
5.4 24
6,7 100
7,9 70
8,3 5
10,7 24
12,8 18
13,1 17
13,5 15
14,1 6
14,3 5
14,7 4
15,4 4
15,8 29
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16,0 26
17,1 30
17,8 5
18,4 16
19,4 11
19,9 11
20,2 13
20,4 10
20,6 11
20,9 11
21,5 27
21,8 9
22,7 9
23,7 31
24,0 13
24,2 14
24,5 5
24,8 7
25,1 7
25,8 6
26,3 6
26,5 7
26,9 5
27,5 11
28,3 g
29,5 8
29,8 13
30,7 5
31,6 7
33,0 5
37,1 6
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39,6 9
41,2 5

Bang 13. Nhiéu xa bot tia X ctia hop chét c6 cong thirc I & dang VL.

Goc % cwong do
2-Theta ° %
5,4 29
6,8 100
8,0 48
8,4 4
11,1 6
11,6 5
13,6 8
14,2 6
16,3 15
16,8 6
17,5 20
17,8 12
18,7 14
19,0 8
19,4 5
19,7 10
20,1 8
20,9 12
21,3 12
21,5 12
22,1 13
22,5 11
23,5 6
24,2 7
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254 6
27,1
27,4 6

Viduy 14

Didu ché (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-hexahydro-1H-
pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat dihydroclorua (cong thire II),
dang I

Thém dung dich nuéc NaOH 0,5M (150 mL) vao thd vin chira mudi
(2R,3R,11bR)-3-isobutyl-9, 10-dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1-
aJisoquinolin-2-ol (32,3g, 58,54 mmol) trong diclometan (300 mL). Lép hitu co dugc
tach va rira bang nuéc (50 mL) va sau d6 1am khd bang Na>SO4. L6p hitu co duge loc
va thém DMAP (1,79 g, 0,25 duong lugng, 14,63 mmol) va Boc-L-Val-OH (15,26 g,
1,2 duong luong, 70,25 mmol) vao hdn hop thu dugc. Hdn hop phan tung duge lam
lanh xubng -10°C, thém EDC (16,83 g, 1,5 duong luong, 87,81 mmol) va khudy hén
hop thu dugc trong 3 gid. Thém 0,2 dwong lugng Boc-L-Val-OH (2,54 g) va 0,25
duong luong EDC (2,8 g) vao hdn hop. Sau 1,5 giv khudy, thém nudce (50 mL), 16p
hitu co dugce tach va rira bing dung dich nudc axit xitric 5% (2 X 100 mL). Rira dich
chiét hitu co gom dugc bing nude (100 mL) va sau d6 lam khd bing NaxSO4. Lép

hitu co duge loc va lam khd.

Phan tho dugc dua vao diclometan va lam lanh dén 5°C. Thém dung dich HCI
4M trong dioxan (64,37 mL, 4,4 duong luong, 257,50 mmol) vao hdn hop. Thém 20
mL dung dich HCI 4M trong dioxan. Sau 5 gid, hon hgp phan tng dugc lam nguoi
xubng 10°C va thém dung dich nude NaHCO3 8% (700 mL). Lép hitu co dugc tach
va 16p nude duge chiét bang diclometan (100 mL). Dich chiét hitu co gom dugc duogc
rira bang nuéc va sau d6 lam kho bang Na,SOs, loc va cd déc trong chén khong tao ra
phan con lai. Thém axetonitril vao phan con lai va hdn hop thu duge dugce xur Iy bing

2,1 duong luong HCI 3,5N trong dung dich IPA & 5°C. Hon hgp phan Gng dugc lam
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4m dén nhiét do trong phong. Thém EtOAc vao va gia nhiét hdn hop dén 50°C va tao
mim bing 165 mg (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-
hexahydro-1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat dihydroclorua.
Sau khi khudy 30 phit & 50°C, thém nhiéu EtOAc vao hdn hop va hdi Ivu hdn hop
trong 1 giv. Loai bd gia nhiét va dé hdn hop dat dén nhiét dd trong phong. Loai bo
chét rin bing cich loc va rua bing EtOAc dé tao ra 15,4 g (S)-(2R,3R,11bR)-3-
isobutyl-9,10-dimetoxy-2,3,4,6,7,1 1b-hexahydro-1H-pyrido[2,1-alisoquinolin-2-yl 2-

amino-3-metylbutanoat dihydroclorua.

M3Au nhiéu xa bot tia X cua hop chit & dang I dugc minh hoa trén Fig. 20. Hop
chat & dang I ¢6 céc dinh nhiéu xa XRP dic trung biéu hién & hai-theta & xép xi 7,2,
0.2, va 18,0°, dit ra gia thuyét hop chit 1a & dang tinh thé (dang I). Phép phan tich
nhiét thé hién do ting khéi lugng khoang 14% khi do 4m tuong dbi tang tir khoang
0% dén khoang 90%. Bao quéan & ca 25°C/92% RH va 40°C/75% RH trong bay ngay
tao ra sy thay dbi dang. Panh gia dd tan trong nude 1a > 90 mg/mL dang tu do tuong
duong ¢ d0 pH 4,1. |

Vidu 15

Didu ché (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-hexahydro-1H-
pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat dihydroclorua (cong thuc II),
dang II

Hop chit & dang I dugc didu ché bang cach trai rong 200 mg (S)-
(2R,3R,11bR)-3-isobutyl-9,1 0-dimetoxy-2,3,4,6,7,11b-hexahydro- 1H-pyrido[2,1-
alisoquinolin-2-yl 2-amino-3-metylbutanoat dihydroclorua (cong thic II), ¢ dang I,
thanh 16p mong trén dia dn va cho mAu tiép xtic véi mdi truong & 25°C/75% RH trohg

72 gio.

M3u nhifu xa bot tia X cta hop chit & dang II dwgc minh hoa trén Fig. 24.
Dang 1T ¢6 céc dinh nhifu xa XRP dic trung biéu hién & hai-theta & xép xi 4,8, 13,3,
va 24,9°, dat ra gia thuyét hop chét 13 & dang tinh thé (dang II) khac v6i hop chét &
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dang 1. Phép phan tich nhiét thé hién 10,4% khoi lugng hao hut, trong khi phép phan
tich Karl Fisher tao ra ham lugng nuée 1a 13,9% khdi lugng. Péanh gia d tan trong

nuée 1a > 67 mg/mL dang tu do twong dwong & d6 pH 4,1.

Nghién ctu VT-XRPD thé hién khong co sy chuyén hoa thanh hop chét & dang
I khi gia nhiét; chét trd thanh vo dinh hinh & nhiét do trén khoing 160°C ma sau do
khong két tinh khi 1am ngudi. Phép phan tich GVS thé hién chét nay mét khoang 12%
khdi luong khi RH thip dén 0%. Khong rd liéu sy thay d6i dang c6 kém theo mat

nuée khong, vi nuée dé dang duge hap thu trd lai khi mau tré vé RH méi truong.

Bang 14. Nhiéu xa bot tia X ctia hop chét c6 cong thuc IT & dang 1.

Goc % cwong do
2-Theta ° %
6,9 22
7,2 100
7,2 100
8,2 13
9,2 37
10,7 13
12,7 14
14,0 8
15,1 11
16,4 7
17,4 10
18,0 34
18,4 13
20,0 12
20,8 24
22,5 18
233 10
23,7 8
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24,0 13
24,2 7
25,3 7
25,7 8
25,9 19
27,7 6
29,0 7
29,6 8
30,3 7
31,0 8
33,2 8
36,6 9

Bang 15. Nhiéu xa bt tia X ciia hop chét c6 cong thire I & dang IL.

Goc % cwong do
2-Theta ° %
4,3 52
4,8 100
7,2 18
7,6 20
8.4 44
8,7 45
9,5 36
10,6 20
10,9 24
11,5 19
12,4 15
12,8 16
13,3 69
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14,1 53
14,6 40
15,3 21
16,3 13
16,6 18
17,1 18
18,4 47
19,0 13
20,0 22
20,3 16
21,1 29
21,3 21
22,1 16
23,7 15
24,5 16
24,9 72
25,3 39
25,7 26
26,1 24
26,5 36
26,7 39
27,2 18
27,5 17
27,9 17
28,1 16
28,4 17
28,8 20
29,2 18
30,5 18
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Vidu 16

Diéu ché (S)-(2R,3R,11bR)-3-isobutyl-9, 10-dimetoxy-2,3,4,6,7,11b-hexahydro-1H-
pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat  di(4-metylbenzensulfonat)
(cong thae 1) va (5)-(2R3R.1 1bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,11b-
hexahydro- 1H-pyrido[2,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat dihydroclorua
(cong thire IT) v6 dinh hinh

Khoéng 15 mg mdi (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimet0xy-2,3,4,6,7,11b-
hexahydro-1H-pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat) (cong thic I) va (S)-(2R,3R,11bR)-3-isobuty1—9,lO-dimetoXy-
2,3,4,6,7,11b-hexahydro-1H-pyrido[2, 1-alisoquinolin-2-yl ~ 2-amino-3-metylbutanoat
dihydroclorua (cong thuc II) duge dua vao 2 mL BuOH:nuéc ty 1€ 2:1. Dung dich
trong thu dugc duoc két dong nhanh trong bé da kho/axeton va lam dong khod thanh
chét rén mau tring min. Phép phén tich XRPD thé hién nguyén liéu dugc lam kho
lanh 14 v6 dinh hinh trong mdi trudng hop, va 'H NMR x4c nhan 1a cac ion trai ddu

tuong (mg van c6 mit.
Vi du 17

D3y hoan thién gébm (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-2,3,4,6,7,1 1b-
hexahydro-lH-pyrido[Z,1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat) (cong thurc I) va (S)-(2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-
2.3.4,6,7,11b-hexahydro-1H-pyrido[2, 1-a]isoquinolin-2-yl 2-amino-3-metylbutanoat
dihydroclorua (cong thirc IT) v dinh hinh

Céan khoang 50 mg (S)-(2R,3R,11bR)—3-isobutyl-9,10-dimet0xy-2,3,4,6,7,11b-
hexahydro-1H-pyrido[2,1-a]isoquinolin—2-yl 2-amino-3-metylbutanoat di(4-
metylbenzensulfonat) (cong thuc I) va (S)-(2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-
2,3,4,6,7,11b-hexahydro-1H-pyrido[2,1 -aJisoquinolin-2-yl 2-amino-3-metylbutanoat
dihydroclorua (cong thtrc II) vd dinh hinh vao mdi trong s 48 lo. Thém du luong

dung méi duoc chi dinh vao dé tao thanh huyén phu dic d3 bién dbi va 1 cac lo trong
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72 gid, chu ky gifta nhiét d mdi trudong va 50°C ci mdi 4 gio. Chét rén bat ky c6 mat
& thoi diém nay dugc tach bang cach loc va phén tich bing XRPD. Céc thir nghiém
khong co chét rin dugc mé nip va tao nhan; khong c6 tht nghiém nao trong s6 d6 ¢

tinh thé bt k¥, tit ca du tao gom dinh. Két qua dugc thé hién trong Bang 16.

Bang 16. Day hoan thién cac mudi vo dinh hinh c6 cong thtc I va cong thire II.

Chi tiét Bis-Tosylat Bis-Hydroclorua
Thé | Chétrin Thé | Chatrin
Dung mdi | tich | dwgcloc XPRD | tich duge loc XPRD
(nL) sau khi (nL) sau khi

Heptan 500 | hoan thién | Dangl 500 | hoan thién | v6 dinh hinh

Dioxan | 250 | hoan thien | FO2D9P 1 500 | hoan thién|  Dangl
c6 thé ¢o
Mau méi mot ghén
Toluen 500 | hoan thién 2) 500 | hoan thién| tinh the dang
i
Mau méi mot Ehén
Cumen | 500 | hoan thién aé) 500 | hoan thién| tinhthé dang
i

TBME 500 | hoan thién | Dangl 500 hoan thién| v6 dinh hinh

A . R gom sau n .
Tetralin | 500 |g0msaukhil Khong 1 55 | i pay khong xac
bay hot xac dinh hoi dinh

DIPE 500 | hoan thién | Dangl 500 | hoan thién| v0 dinh hinh

Mau méi gom sau khong xac
Anisol 250 | hoan thién 500 khi bay .
2) hoi dinh
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Isobutyl | 550 | hoan thien | M2 ™| 500 | hoan thién| v6 dinh hinh
axetat (2)
Etyl axtetat| 500 | hoanthién | Dang I 500 hoan thién Dang 1
Isopropyl | 500 | hoan thién | DangT | 500 | hoan thién| vé dinh hinh
axetat
Metyl | <00 | poan thien | T BOP | 500 | hoan thién|  Dangl
axetat co6 thé co
gom sau khong xac
IPA 250 | hoanthién | Dangl | 500 khi bay e
. inh
hoi :
Etyl format| 250 | hoanthién | DangI 500 | hoanthién| miuméi(3)
THF 250 | hoan thién | DangT | 500 | hoan thién| — DangI
. 2 gom sau n ,
ocE | 250 | hoan thien | TR ] 500 | nibay | KhOREXAC
kém hoi dinh
oi
MIBK 500 | hoanthién | DangI | 500 | hoan thién| V0 dinh hinh
MEK 250 | hoanthién | DangI | 500 | hoan thién Dang I
Axeton 250 | hoanthién | DangI | 500 | hoan thién Dang I
R . R gom sau R .
Metanol | 250 |g0msaukhil khong | 550 | S,y | KhoneXac
bay hoi | x4c dinh hoi dinh
A . R gom sau n .
gdm sau khi| khong . khong xac
Etanol 250 bay hoi | xéc dinh 500 kh;1 (l:iay dinh
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. gom sau khong xac
Axetonitril | 250 | hoan thién | DangI | 500 khi bay .
hoi dinh
oi
gom sau khong xac
Nitrometan| 250 | hoanthién | Dangl | 500 khi bay i
. dinh
hot
x g gdm sau n .
Nuoe | 250 | hoan thien | MU 500 | khi bay khong xac
2) hoi dinh

Vidu 18

Tém chén ion tréi déu cia (2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-1,3,4,6,7,11b-
hexahydro-2H-pyrid0[2,1-a]isoquin01in-2-y1 este cua axit (S)-2-amino-3-metyl-
butyric

Can khoang 50 mg (2R,3R,11bR)-3-isobutyl-9,10-dimetoxy-1,3,4,6,7,1 1b-
hexahydro-2H-pyrido[2,l-a]isoquinolin-Z-yl este cta axit (S)-2-amino-3-metyl-
butyric khong chira bazo vao mdi trong sb 54 1o HPLC, sau d6 thém 500 ul dung
mdi thich hop vao mdi lo va lic lo & nhiét do trong phong trong 1 gio, tao ra dung
dich trong & tht ca cac lo. Sau d6, 2,0 dwong lugng cua axit thich hop dugc thém
vao mdi thir nghiém. Sau d6, cac lo duge dat trong mAy U trong 16 gio, chu ky gitra
nhiét d6 mdi truong va 50°C ci mdi 4 gio. Chét rén nhin thiy bét ky dugc loc va
duoc phén tich bang XRPD. Céc lo bét ky chira gom duge U trong 60 gio nita, sau thoi
gian nay, chét rén bat ky dugc tach bang cach loc va dugc dic trung bdi XRPD.
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Vidu 19

T4m chén ion trai ddu qua trung gian khdng dung mdi cia (2R,3R,11bR)-3-isobutyl-
9,10-dimetoxy-1,3,4,6,7,1 1b-hexahydro-ZH-pyrido[Z,1-a]isoquinolin-2-yl este cua
axit (S)-2-amino-3-metyl-butyric

Can khoang 50 mg (2R,3R,1 1bR)-3-isobutyl-9,10-dimetoxy-1,3,4,6,7,11b-
hexahydro-ZH—pyrido[Z,1-a]is0quinolin-2-y1 este cua axit (S)-2-amino-3-metyl-
butyric khong chira bazo vao mdi trong s6 27 6ng phan tng. Thém 500 pL axetonitril
vao 18 6ng phan tng, thém 500 pL axetonitril/nuéc theo ty 1€ 99:1 vao chin dng khac.
Sau d6, thém 2,1 duong lugng axit thich hop vao, & dang c6 dac nhét c6 thé c6. Thém
du etyl axetat vao mdi éng dé tao van va gia nhiét cac bng dén 50°C trong 1 git trude
khi 1am ngudi dén RT, kém khudy lién tuc. Loc céc chét rin bét ky va phén tich bing
XRPD. Ngoai viéc tai didu ché cac dang mudi tinh thé cua axit tosic va axit oxalic
dugc tach trong Vi du 18, céc mudi hydrobromua va metansulfonat tinh thé méi duge
nhan dang, ciing nhu mudi benzensulfonat c6 mAu nhidu xa khéac so v6i mau da quan
sat thdy truée d6. Phép phén tich DSC cla dang besylat mdi nay thé hién giai doan
thu nhiét sém sau do tai két tinh 1o rang va sau d6 lam néng chay. Cac két qua duge

thé hién trong Bang 17.

Bang 17. Két qua thu dugc tir tAm chin ion trai diu qua trung gian khang dung moi.

MeCN (khong thém MeCN (thém 1%

Chi tiét thir nghiem nwéc) - A nuée) - A

Axit The(;‘;:;‘” Quansit | XRPD |Quansit| XRPD

Axit bromhydric | 48% dung dich diu (xtal & | tinh thé dau

nudc yén)
. . Dung dich XL L 1a A
Axit clohydric dioxin 4M chat ran min | hoda long dau
Axit sulphuric 97,50% dau dau
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Axit 1,2- chét rén om dau
etandisulphonic g
it v-tol h; z . ' . £, L .
Axit p-{0 gen chat ran chat rin min | tinh theé chat. ran tinh thé
sulphonic (monohydrat) min
Axitmetan | g gy | 980 0GNES | gy g | IR ginh thé
sulphonic yén) min
AXIt benzpn chét rin chit rin min | tinh thé Chat. TN | tinh thé
sulphonic min ’
Axit oxalic chét rin chét rin min tlflh thf chat. ran th h thf
mot phan min mot phan
Axit maleic chét rin dau dau
. . 85% dung IS 12 thir nghiém khong
Axit phosphoric dich nuée chat ran min | hoéa long duoe thuc hién
Axit L-tartaric chét ran gom thir nghiém kl}f)ng
duoc thuc hién
. . 2 gel khong thir nghiém khong
Axit fumaric chat ran the loc dugc duoc thuc hién
Axit xitric chit rin chét rén min | hoéa long thir nghi¢ém kl}?ng
duoc thuc hién
Axit L-malic chét rén Gom thir nghiém kh? ne
duoc thuc hién
£, foo it da hir nghiém khd
Axit hippuric chat ran chat rdn min ax1t‘dau thtr nghiem kh? g
vao dugc thuc hién
0
Axit D-gluconic I?J:fmA) t‘ff(;lrlg dau thi nghi¢m khong
g e . & dugc thuc hién
nudc
Axit L-lactic chét rin dau thr nghicm kh? ne
dugc thyc hién
. .. £, L A thr nghiém kho
Axit sucxinic chat ran dau hir nghiem khong

dugc thuc hién
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DPanh gia tinh da hinh cua cac mubi thu dugc tir tm chén ion trai diu qua trung gian

khdng dung moOi
hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl = este cia axit (S)-2-amino-3-metyl-

butyric

cua

(2R,3R,1 1bR)-3-isobuty1-9,10-dimetoxy-1,3,4,6,7,1 1b-

Tao thé vin khoang 10 mg dang mudi thich hop trong 100 pL dung mdi duge

chi dinh. Sau do, thé van dugc U trong 72 gid, chu ky gilta nhiét d6 moi truong va

50°C ¢t mdi 4 gio. Sau khi 1am ngudi dén RT, loc chét rin bt ky va phan tich bang

XRPD. Cac két qua dugc thé hién trén bang 18.

Bang 18. Két qua d4nh gia tinh da hinh.

Y E -
Chi tiét| A - Tosylat | B - Oxalat | C - Mesylat | D - Besylat Hydrobromua
Du?.g Méu Mau Mau Méau Méu
moi
khong xdc | khong xdc | khong xac khong xac A 4
MeOH dinh dinh dinh dinh khong xac dinh
miuméicole . . o ., | miuméicé | vo dinh hinh .
MeCN "5 ¢ (1) | VO dinh hinh | "2 e6 (1) | quy md 16n dang mot
IPA dang mot dang mot dang mot m?u} méi co dang mot
thé ¢6 (1)
miu méi c6 | miu méi co | m4uméi c6 | miu méi co thé
MEK 1" héc6 2) | théco (1) dangmoOt | "3 ¢6 (2) c6 (1)
.. | miu méi c6 . . X ..
MIBK | dang mot thé ¢6 (2) dang mot dang mot mau moi (2)“
.. | mau méi co A A X ..
DCM | dang mot thé ¢6 (3) dang mot dang mot mau moi (2)
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.. | vo dinh hinh ~. | miu méi c6 A
THF dang mot quy mb 16n dang mot thé 6 (1) dang mot
IPAc dang mot dang mot dang mot dang mot dang mot
DIPE | dang mot dang mot dang mot dang mot dang mot
TBME | dang mot dang mot Vo dmhA h1,nh dang mot dang mot
quy mo 16n

Khi cic mAu nhidu xa c6 cac dinh dic biét duge luu ¥ doi véi tat ca cac mudi (duge
danh diu 12 cac mAu méi co6 thé c6 trong bang néu trén), thi cudi cung dang moéi dugce
nhan dang chéc chan doi véi mudi hydrobromua, tach tr MIBK va DCM. Trong cac

truomg hop khéc, nguyén liéu phén 16n 13 cing dang dua vao thu nghiém, c6 mit mot

s0 dinh bo sung.

Bang 19. Tém luge cac mubi tao thanh.
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T4t ca cac mubi tao ra thé hién & luong ty luong kép va do tinh khiét so véi

nguyén liéu dau vao.

Cac vi du néu trén dugc trinh bay dé ngudi co hidu biét trung binh vé linh vyc
k¥ thuat nay dwa vao viéc boc 1 va md ta hoan chinh cach dé tao ra va st sung céc
phwong 4n, va khong 1am gi6i han pham vi cua sang ché. Cac cai bién cua cac phuong
phap thyuc hién sang ché da mo ta & trén 13 hién nhién v6i nguoi co hidu biét trung
binh vé linh vuc k¥ thudt nay, cac cai bién nay nim trong pham vi yéu cau bao hd
kém theo ddy. T4t ca céc tai liéu cong bd, bing sang ché, va don séng ché trich dan
trong ban md ta ndy dugc két hop & day dé tham khao nhu thé mdi tai liéu cong bd,
bang sang ché, hoic don sang ché dugc chi ra cu thé va riéng r& dugc két hop & day

dé tham khao.
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YEU CAU BAO HO

1. Hop chit c6 cong thie I & dang tinh thé:

O
PN
L e,

2. Hop chét theo diém 1, c6 mau nhiéu xa bot tia X bao gdm mot hogc nhiéu dinh &
6,3, 17,9, va 19,7 d6 hai-theta + 0,2 theta.

3. Hop chét theo diém 1 hogc 2, c6 biéu d6 nhiét lugng quét vi sai bao gdm giai doan

thu nhiét v6i nhiét do ban dAu 13 240°C va nhiét d6 dinh 1a 243°C.

4. Hop chit theo diém bt ky trong s6 cac diém tir 1 dén 3, c6 dd thi phan tich nhiét
trong lugng bao gém mtc hao hut khéi lugng nho hon 0,4% khi gia nhiét tir nhiét do
25°C dén 140°C. |

5. Hop chét theo diém bt ky trong sé cac diém tr 1 dén 4, ma 6n dinh khi tiép xtic

v6i nhiét @9 25°C va do 4m twong ddi 60% trong 3 thang.

6. Hop chit theo didm bat ky trong sb cac diém tir 1 dén 5, thé hién khéi luong ting
1% khi d6 4m tuong déi tang tir 0% dén 95%.

7. Hop chét theo diém 1, c6 miu nhiéu xa bdt tia X bao gdm mot hogc nhiéu dinh &

5,7, 15,3, va 22,5 d) hai-theta + 0,2 theta.

8. Hop chét theo didm 1 hogc 7, c6 biéu do nhiét luong quét vi sai bac gdm giai
doan thu nhiét véi nhiét do ban dAu 14 143°C va nhiét d6 dinh 12 155°C; va giai doan
thu nhiét khac véi nhiét do ban dau la 232°C va nhiét d¢ dinh 1a 235°C.
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9. Hop chit theo diém bét ky trong sb cac diém 1,7 va 8, ¢6 dd thi phén tich nhiét
trong luong bao gém murc hao hut khdi luong 1a 2,2% khi gia nhiét tir nhiét do 25°C
dén 140°C.

10. Hop chét theo diém bét ky trong s& cac diém 1 va 7-9, thé hién khdi luong ting
0,5% khi 46 Am tzong dbi ting tir 0% dén 95%.

11. Hop chét theo diém 1, c6 miu nhiéu xa bot tia X bao gém mot hodc nhiéu dinh &

6,3, 18,3, 18,9, 19,8 va 20,4 d0 hai-theta + 0,2 theta.

12. Hop chét theo diém 1 hogc 11, 6 biu dd nhiét luong quét vi sai bao gdm céc giai

doan thu nhiét voi cac nhiét d6 93°C, 158°C, va 230°C.

13. Hop chét theo diém bat ky trong sb cac diém 1, 11 va 12, ¢6 dd thi phan tich nhiét
trong lugng bao gdm hai mirc hao hut khéi lugng 12 2,7% va 8,86% khi gia nhiét tir
nhiét d6 25°C dén 140°C.

14. Hop chét theo diém 1, c6 miu nhiéu xa bdt tia X bao gdm mot hodc nhiéu dinh &
6.2, 10,4, 17,9, 19,2, 19,9 va 20,2 d0 hai-theta + 0,2 theta.

15. Hop chét theo diém 1 hodc 14, c6 biéu dd nhiét luong quét vi sai bao gdm céc giai

doan thu nhiét véi cac nhiét o 128°C, 159°C, va 237°C.

16. Hop chit theo diém bat ky trong s6 cac diém 1, 14 va 15, ¢6 dd thi phén tich nhiét
trong lugng bao gém mirc hao hut khdi luong 12 3,3% khi gia nhiét tir nhiét @9 25°C
dén 140°C.

17. Hop chét theo didm bét ky trong sb cac diém 1 va 14-16, thé hién khdi lugng ting
3,4% khi d6 Am twong dbi tang tir 0% dén 95%.

18. Hop chét theo diém 1, c6 miu nhiéu xa bot tia X bao gém mot hodc nhiéu dinh &

6,7,7.9, 10,7, 12,8, 17,1, va 23,7 d¢ hai-theta = 0,2 theta.

19. Hop chét theo didm 1 hodc 18, c6 bicu dd nhiét lvong quét vi sai bao gdm céc giai

doan thu nhiét v6i cac nhiét 6 113°C va 181°C.
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20. Hop chét theo diém bt ky trong sb cac diém 1, 18 va 19, ¢6 dd thi phan tich nhiét
trong lugng bao gdm mirc hao hut khéi lwong 1a 4,1% khi gia nhiét tir nhi¢t do 25°C
dén 140°C.

21. Hop chét theo didm bét ky trong sb cac diém 1 va 18-20, thé hién khéi lugng ting
1% khi d6 4m tuong ddi ting tir 0% dén 95%.

22. Hop chét theo diém 1, c6 miu nhiéu xa bot tia X bao gﬁ‘)m mot hodc nhiéu dinh &

6,8, 8,0, 16,3, va 17,5 d0 hai-theta + 0,2 theta.

23. Hop chét theo diém 1 hodc 22, c6 biéu dd nhiét lwong quét vi sai bao gbm cac giai

doan thu nhiét véi cac nhiét do 175°C va 238°C.

24. Hop chét theo diém bt ky trong s6 céc diem 1, 22 va 23, c6 dd thi phén tich nhiét
trong lugng bao gém muc hao hut khéi luong 13 1% khi gia nhi€t tu nhiét do 25°C
dén 140°C.

25. Hop chét theo diém bét ky trong s cac diém 1 va 22-24, thé hién khéi lugng ting
0,5% khi d0 4m twong ddi ting tir 40% dén 80%.

26. Hop chét ¢6 cong thirc I & dang vo dinh hinh:

o)
N — —_
O T
5. _0
SN
\;[NHz 04
L 2
(D).

27. Hop chét c6 cong thic II ¢ dang tinh thé:
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¢ TH
5.0
\(V[NHz [ Hell,
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28. Hop chét theo diém 27, c6 mau nhiéu xa bot tia X bao gém mot hoac nhiéu dinh &

7,2,9,2 va 18,0 d hai-theta + 0,2 theta.

29. Hop chiét theo didm 27 hogc 28, c6 biéu dd nhiét luong quét vi sai bao gdm giai
doan thu nhiét v6i nhiét do ban dau 12 240°C va nhiét do dinh 1a 250°C.

30. Hop chét theo diém bét ky trong s cac didm tir 27 dén 29, thé hién khéi luong
ting 14% khi d6 4m twong dbi tang tir 0% dén 90%.

31. Hop chét theo diém 27, c6 mAu nhiéu xa bt tia X bao gdm mot hoic nhiéu dinh &

4,8, 13,3, va 24,9 d6 hai-theta + 0,2 theta.

32. Hop chét theo diém 27 hodc 31, c6 biéu dd nhiét luong quét vi sai bao gbm giai

doan thu nhiét v6i nhiét do ban dau 13 80°C va nhiét do dinh 1a 106°C.

33. Hop chét theo didm bét ky trong s6 cac diém 27, 31 va 32, ¢ dd thi phan tich
nhiét trong lugng bao gdm muc hao hut khdi luong 13 10% khi gia nhi¢t tir nhiét do
25°C dén 140°C.

34. Hop chét theo diém bét ky trong sé cac didm 27 va 31-33, thé hién khéi lwong
giam 12% khi d0 4m tuong ddi giam tir 75% dén 0%.

35. Hop chét c6 cong thirc II & dang v6 dinh hinh:
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36. Dugc phdm chira hop chit & dang tinh thé theo diém bat ky trong s6 cac diém 1-
25 va 27-34 holic hop chit & dang vo dinh hinh theo diém 26 hodc 35, va chit mang

duoc dung.

37. Quy trinh didu ché hop chét & dang tinh thé theo diém bat ky trong s6 cac diém tir
1 dén 25 hodc hop chit & dang v dinh hinh theo diém 26, bao gdm cac budc:

(a) diu ché huyén phu dic cia hop chét c6 cong thic I trong dung moi & nhiét

do thir nhit; va

(b) tao ra hop chit ¢ dang tinh thé hoic & dang vo dinh hinh bang cach lam
ngudi dung dich nay dén nhiét do thir hai.

38. Quy trinh didu ché hop chét & dang tinh thé theo diém bét ky trong s6 cac diém tir
1 dén 25 hogc hop chét & dang vo dinh hinh theo diém 26, quy trinh nay bao gdm céc

budc:

(a) didu ché dung dich cua hgp chét c¢6 cong thire I trong dung moi & nhi€t do

tht nhét; -
(b) tao huyén phu dac bang cach 1am ngudi dung dich dén nhiét do tha hai; va

(c) tao ra hop chit ¢ dang tinh thé hodc & dang v6 dinh hinh bang céch xt 1y

huyén phu dic bang mot hodc nhiéu chu ky gia nhiét va 1am ngudi.
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39. Quy trinh theo diém 38, trong d6 chu ky gia nhiét va lam ngudi dugc thuc hién &
nhiét dd nim trong khoéng tir -50 dén 120°C.

40. Quy trinh theo diém bét ky trong sb cac diém tir 37 dén 39, trong d6 nhiét do thu
nhét ndm trong khoang tir 20 dén 200°C.

41. Quy trinh theo didm bit ky trong 36 cac diém tir 37 dén 40, trong d6 nhiét do thir
hai nim trong khoang tir -100 dén 100°C.

42. Quy trinh theo diém bat ky trong 36 cac diém tir 37 dén 41, trong d6 quy trinh nay
con bao gdm buéde tach hop chét & dang tinh thé hosc hop chit & dang vo dinh hinh.

43. Quy trinh theo diém bét ky trong 36 cac didm tir 37 dén 42, trong d6 dung moi
dugc chon tu: hydrocacbon, hydrocacbon dugc clo héa, rugu, ete, keton, este,

cacbonat, amit, nitril, hop chat nitro, di vong, nudc, va hdn hop cla ching.

44. Quy trinh theo didm bét ky trong sé cac didm tir 37 dén 43, trong d6 dung moi
dugc chon tir: axetonitril, 1,2-dicloetan, DMF, 1,4-dioxan, metanol, 2-metoxyetanol,
MIBK, toluen, heptan, cumen, axeton, 1-butanol, MTBE, etanol, etyl axetat, etyl
format, isobutyl axetat, isopropyl axetat, metyl axetat, nitrometan, 1-propanol, IPA,

MEK, THF, nuédc, va hon hop cta ching.
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