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~ (57) Séng ch& dé cap dén hgp chdt ma c6 thé duge sir dung lam thudc diéu tri

vuot troi cac bénh hé than kinh trung uong. Sang ché€ dé cap dén dihydrat cia 7-

[4-(4- benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-on hoic clia

muoi clia hop chét nay, quy trinh san xudt dihydrat nay va duoc phdm chita

dihydrat nay.
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Linh vire k§ thuit dwge dé cap
Sang ché d& cap dén dihydrat cia hop chét benzothiophen.
Tinh trang k§ thuét ciia sang ché

Hop chét di vong co phén tir thé hoic cac phén tir thé dic biét duge xem 14 hoat
chit ma c6 hoat tinh tc ché hép phu serotonin (hodc hoat tinh c ché hép phu lai
serotonin) ngoai hoat tinh chti vin timg phan thy thé dopamin D, (hoat tinh chii vin
timg phén thu thé D,), hoat tinh d6i khang thy thé serotonin 5-HT,, (hoat tinh di
khang thu th8 5-HT,4), va hoat tinh dbi khéng thy thé adrenalin o, (hoat tinh d6i khang
thu thé oy) (tai liéu sang ché 1). Hoat chit nay ¢6 phé diéu tri rong dbi véi cac bénh hé
thén kinh trung wong (cu thé 14 bénh tAm than phan liét).

Trong linh vuc dugc, sy phat trién céc dugc phém ma thich hop theo murc do
nghiém trong ctia bénh & ngudi bénh cin didu tri, bAm chit nguoi bénh, va cc yéu t
khéc ludn duoc mong mudn. Mzc di hop chét di vong dugc bdc 16 trong tai liéu sang
ché 1 néu trén dugc biét 1a c6 phd didu tri rong dbi véi cac bénh than kinh, sy phét trién
thude didu tri hiéu qua hon hién dang dwoc mong mudn. US 2011/152286 Al d& cap
dén hop chét di vong c6 cong thirc (1) ma 6 phd diéu tri rong ddi véi cac chimg rdi
loan thn kinh bao gdm chimg hé than kinh trung wong, khong c6 tac dung phy va c6

dod an toan cao.

Tai liu trich dan

Tai liéu séng ché
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Tai liéu sang ché 1: JP2006-316052A
Bén chit k§ thuit ciia sang ché
Vin dé dugc gidi quyét boi sang ché

Muc dich cta sang ché 13 d& xuét hop chit ma c6 thé dugc sir dung lam thudc

didu tri vuot trdi dbi voi céc bénh hé than kinh trung uong.
Céach thirc giai quyét vin dé

Céc tac gid sang ché da tién hanh nghién ctu siu rong @& phat trién thube diéu
tri vuot trdi ddi véi cac bénh hé than kinh trung wong. Két qua 14 céc téc gia sing ché da
phat hién ra trong sb cac hop chét di vong duge bdc 1§ trong tai liéu sang ché 1, hop
chét benzothiophen cu thé ma & dang dihydrat cta hop chit benzothiophen hoic clia
mudi cta nd (sau ddy con goi 13 “dihydrat ctia séng ché) c6 thé 1 thube diéu tri dugc
mong muén. Thém nita, cc tac gia sang ché d4 phat hién ra rang dihydrat ctia sing ché
duoc sir dung 1am thudc tiém trong co dé didu tri cac bénh hé than kinh trung uong, né

déng vai tro lam chét hoat tinh duoc ly hidu qua cao.

Sang ché d dugc hoan thién dya trén phat hién ndy. Sang ché d8 xuét dihydrat
méi ctia hop chét benzothiophen dugc thé hién bang c6ng thie (I).

Sang ché d& xuét dihydrat méi va hop chét benzothiophen chira dihydrat dugc
thé hién trong céc muc tir 1 dén 13.

Muyc 1. Dihydrat ctia 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-

quinolin-2-on.

Muc 2. Dihydrat theo myuc 1 ma c6 céc dinh dic trung & cac goc nhiéu xa (260) 8,1°,
8.9°, 15,1°, 15,6° va 24,4° trong mau nhidu xa bot tia X dugc do bang bic xa déng 4]
budc séng A =1,5418A qua don shc ké.

Muc 3. Dihydrat theo myc 1 hoéic 2 ma c¢6 céc dinh déc trung & 3509cm’™, 2934cm™,
2812cm”, 1651cm™, 1626cm™, 1447cm’, 1223cm™ va 839cm™ trong phd hép phu

hdng ngoai dugc do bang phuong phép ding vién nén kali bromua.
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Muc 4. Dihydrat theo muc bét ky trong s6 cac muc tir 1 d&én 3 ma c6 cac dinh dic trung
4] 1497cm'1, 1376cm'1, 1323cm'1, 1311em™, 1287cm’™, 1223cm™ va 781em™ trong phé
Raman.

Muc 5. Dihydrat theo muc bét ky trong s& cac muc tir 1 dén 4 ma chira nude véi luong
tlr 6,5 dén 8,8% trong luong.

Muc 6. Dihydrat theo muc bt ky trong s6 cac muc tir 1 dén 5 ma c6 cac dinh trong phd
"H-NMR ¢:

1,64ppm (tt, J=7,4Hz, J=7,4Hz, 2H),

1,80ppm (tt, J=7,0Hz, J=7,0Hz, 2H),

2,44ppm (t, J=7,5Hz, 2H),

2,62ppm (br, 4H),

3,06ppm (br, 4H),

3,32ppm (s, 4H + H,0),

4,06ppm (t, J=6,5Hz, 2H),

6,29ppm (d, J=9,5Hz,1H),

6,80ppm (d, J=2,5Hz, 1H),

6,80ppm (dd, J=2,5Hz, J=9,0Hz, 1H),

6,88ppm (d, J=7,5Hz, 1H),

7,27ppm (dd, J=7,8Hz, J=7,8Hz, 1H),

7,40ppm (dd, J=0,5Hz, J=5,5Hz, 1H),

7,55ppm (d, J=9,0Hz, 1H),

7,61ppm (d, J=8,0Hz, 1H),

7,69ppm (d, J=5,5Hz, 1H),

7,80ppm (d, J=9,5Hz, 1H), va

11,57ppm (s, 1H).
Muc 7. Hop chét benzothiophen dé str dung trong diéu tri vivhoic phong ngira bénh hé
thin kinh trung wong, hop chét bao gdm dihydrat theo muc bt ky trong s6 cac muyc tir 1
dn 6 va anhydrit cla 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-
quinolin-2-on hodc cua mudi cta nd, va dihydrat dugc chia véi luong chiém 60%

trong luong hodc nhidu hon trong hop chét.

-4-



20293

Muc 8. Dihydrat theo muc bét ky trong sb cac muc tir 1 dén 6 dé str dung trong phong
ngira vi/hoic didu tri bénh hé than kinh trung uong.

Muc 9. Dihydrat theo muc 8 ma dé phong ngtra hodc diéu tri bénh hé thin kinh trung
vong duge chon tir nhém bao gdm bénh tam than phén liét, bénh tam thin phan liét khé
chira hodc mén tinh khang lai viéc diéu tri, rdi loan cam xuc, rbi loan than kinh, rdi loan
tAm trang, roi loan ludng cuc, hung cam, trAm cam, trAm c4m ndi sinh, trAm cam trdm
trong, trim cam budn bé va khang didu tri, trAm cam man tinh, r6i loan tAm than theo
chu ky, rdi loan lo 4u, r6i loan dang co thé, 161 loan gia tao, rdi loan phan ly, réi loan
tinh duc, i loan an ubng, i loan gidc ngu, réi loan diéu tiét, réi loan lién quan dén
chit, su mét khodi cam, mé sang, suy gidm nhan thiic, suy gidm nhan thic do bénh
Alzheimer, bénh Parkinson, va cac bénh thoai héa than kinh khéac, BPSD do suy giam
nhén thirc gy ra, suy giam nhan thtrc trong bénh tAm than phan liét, suy giam nhan
thire do viéc khéang dibu tri gdy ra, bénh tam than phén liét kho chita hodc mén tinh, nén,
say tau xe, béo phi, chimg dau nira dau, dau, chdm tam than, ching tu ky, hoi ching
Tourette, ri loan tat may giét, rdi loan ting dong giam cht ¥, rdi loan hanh vi, va triéu

chimg Down.

Muc 10. Chét chit van timg phan thu thé dopamin D, vivhoic chét dbi khang thy thé 5-
HT,, v/hodc chit Gc ché hép phu serotonin va/hodc chit tc ché tai hép phu serotonin
va/hoic chit déi khang thy thé o, chira dihydrat theo myc bt ky trong sb cac muc tir 1

dn 6 1am hoat chét.

Muc 11. Duge phém chira dihydrat theo muc bat ky trong sb cac muyc tir 1 dén 6 va chét

mang dugc dung.
MO t4 viin tit cic hinh vé

Fig.1 thé hién pho 'H-NMR ctia dihydrat ctia hop chét benzothiophen durgc thé
hién bang cong thirc (T) duoc diéu ché trong vi du 1.

Fig.2 thé hién mAu nhiu xa bot tia X clia dihydrat ctia hop chét benzothiophen
duoc thé hién bang cong thirc (T) dugce diéu ché trong vi du 1.

Fig3 thé hién phdé hip phu héng ngoai clia dihydrat cia hgp chét
_5-



20293
benzothiophen duoc thé hién bing cong thirc (I) dugc dicu ché trong vidu 1.

Fig.4 thé hién phd Raman ctia dihydrat ctia hgp chét benzothiophen dugc thé

hién bing cong thirc () duoc diéu ché trong vi du 1.

" Fig.5 thé hién phd 'H-NMR ciia hop chét benzothiophen dugc thé hién bang

cong thire (I) dugce diéu ché trong vi du 2.

Fig.6 thé hién mAu nhiéu xa bdt tia X ctia dihydrat ctia hop chét benzothiophen
dugc thé hién bing cong thire (I) duoc didu ché trong vi du 2.

Fig.7 thé hién phd hip phu hdng ngoai ciia dihydrat ctia hop chét
benzothiophen dugc thé hién bang cong thire (T) dugc diéu ché trong vi du 2.

Fig.8 thé hién phd Raman ciia dihydrat ctia hop chét benzothiophen duoc thé
hién bang cong thirc (I) dugc diéu ché trong vi du 2.

Fig.9 thé hién phd Raman clia dihydrat cia hop chét benzothiophen dugc thé
hién béng cong thirc (I) dugc diéu ché trong vi du 3.

| Fig.10 thd hién mAu nhidu xa bot tia X cla dihydrat cla hgp chét
benzothiophen dugc thé hién bang cong thic (I) dugce diéu ché trong vi du tham khao 3.

Fig.11 thé hién phd "H-NMR ctia anhydrit ctia hop chét benzothiophen dugc
thé hién bang cong thirc (T) duoc didu ché trong vi du so sanh 1.

Fig.12 th hién mau nhifu xa bot tia X cia anhydrit cia hop chit
benzothiophen dugc didu ché trong vi du so sénh 1.

Fig.13 thé hién phé hip phu hong ngoai cia anhydrit clia hop chét
benzothiophen duoc didu ché trong vi du so sanh 1.

Fig.14 1a db thi thé hién tuong quan gitta thoi gian-ndng d6 mau trung binh ctia

hop chét (T) sau khi tiém vao co dui ctia cho.

MBO t4 chi tiét sang ché
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Dihydrat ctia sang ché va quy trinh san xuét dihydrat dugc md ta chi tiét dudi
day.

Quy trinh san xuét dihydrat ctia hgp chét benzothiophen hodc cia mudbi ctia n6 theo

sang ché

Hop chét benzothiophen dugc d& cip trong dihydrat ctia hop chét
benzothiophen hodc clia mudi ciia né theo sang ché 13 7-[4-(4-benzo[b]thiophen-4-yl-
piperazin-1-yl)butoxy]- 1H-quinolin-2-on dugc thé hién bang cong thuc (I).

/ y /\/\/ O
N N
__/
S\

Dihydrat ctia hop chét benzothiophen dugc thé hién bang cong thirc (I) hoic
ctia mudi cia nd theo séng ché co thé dugc san xudt tir anhydrit ca hop chét

benzothiophen hodc ciia mudi ciia nd.

Hop chét benzothiophen (& dang anhydrit) ¢6 cong thic (), ma tir d6 dihydrat
cha sang ché duge san xudt, 13 hop chét da biét, va c6 thé thu dugc bing phuong phap
san xuét duoc boc 16 trong vi du 1 cua tai liéu JP2006-316052A hodc theo cac vi du

tham khao 1 va 2 dugc md ta dudi day.

Dihydrat ctia hop chét benzothiophen c6 cong thirc (I) hodc cla mudi coa né

theo sang ché c6 thé duoc san xuét theo céc budc tir (1) dén (3) duge md ta néu trén.

Trong bude (1), it nhit mét axit hitu co duge chon tlr nhém bao gdm axit axetic
va axit lactic, dung dich hdn hop etanol-nude,va hop chét benzothiophen c6 cong thirc
(I) (& dang anhydrit) duoc tron dé diéu ché dung dich axit.

Axit lactic ma dugc st dung lam axit hitu co cé thé 14 dang D, dang L, hoic

hén hop ctia né.
Dung dich hdn hop etanol-nuée duge sir dung trong bude (1) tt hon 1a duge

-7-
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diéu ché dé chira etanol véi lugng khoang 95% thé tich hoc it hon, t6t hon 13 khoang
70% thé tich hodc it hon, va con t6t hon nita 14 khoang 60% thé tich hoic it hon. Néu
dung dich hdn hop etanol-nudc chira etanol véi lugng 95% thé tich hodc it hon thi ¢6
thé thu duoc dihydrat cia hop chit benzothiophen duoc thé hién béng cong thic (1) .
Mac du gidi han dudi cua etanol trong dung dich khong bi giéi han cu thé thi t5t hon 13
khoang 20% thé tich, va 6t hon nita 13 khoang 30% thé tich.

Nong do ctia hop chét benzothiophen ¢6 cong thirc (I) trong dung dich hdn hop
etanol-nudc tot hon 13 khoang ti 0,1 dén 30% trong luong (% trong lugng/trong luong),
t8t hon nita 1a khoang tir 0,5 dén 20% trong luong, va con tt hon nita 13 khoang tir 1
dén 10% trong luong. Néu ndng dd ctia hop chit benzothiophen c6 cong thiic (I) duoc
dat trong khoang néu trén thi hop chét benzothiophen c6 cong thirc (I) c6 thé dugc hoa
tan hoan toan trong dung dich hdn hop etanol-nuéc, va dihydrat véi do tinh khiét cao
hon ¢6 thé thu dugc bing cach thyc hién cac budc tiép theo (cac bude (2) va (3)) duge

mo ta dudi day.

Luong axit hitu co trong dung dich hdn hop etanol-nude khong bi giéi han cu
thé trong pham vi ma hé nay co thé duoc diéu chinh dén diéu kién axit. Vi du, axit hitu
co tbt hon 13 dugc chtra voi lwong khoang tir 0,1 dén 20% trong luong, t6t hon nita 1a
khoéng tir 0,3 dén 10% trong lugng, va con t6t hon nita 1a khoang tir 0,5 dén 5% trong

luong.

Luong axit hitu co khong bi gidi han cu thé trong pham vi ma hé ndy c6 thé
duoc diéu chinh dén didu kién axit. Vi du, axit hitu co t6t hon 13 duoc chira vé6i luong
khoéng tir 5 dén 100 phén trong lugng, t6t hon nita 13 khoang tir 20 dén 80 phén trong
Iuong tinh theo 100 phan trong lwong ctia hop chét benzothiophen c6 c6ng thirc (I).

Nhiét do ma tai d6 dung dich duoc didu ché trong budc (1) khong bi giéi han
cu thé trong pham vi ma cac didu kién sau day dugce dap tmg;: hop chét benzothiophen
c6 cdng thire (I) duge hoa tan trong chét 16ng chtra axit hitu co va dung dich hdn hop
etanol-nudc néu trén; etanol, nudc, hodc axit hitu co khong bay hoi; va hop chét
benzothiophen khdng phan hity. Cu thé 13 nhiét d6 t6t hon 1i khoang tir 50 dén 120°C,
v t6t hon nita 13 khoang tir 70 dén 100°C. C6 thé sir dung nhiét d6 hdi luu (khoang
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80°C).
Trong budc (2), dung dich thu dugc trong bude (1) duge lam ngudi.

Nhiét do lam nguoi 1a 5°C hodc nhd hon, t6t hon 13 khoang 0°C hoc nhé hon,
va tdt hon nita 14 khoang -2°C hodic nhé hon. Néu d6 pH ctia dung dich duoc diéu
chinh béng chét kiém trong budc tiép theo, nhiét dugc sinh ra. Vi vay, néu nhiét d6 lam
ngudi cao hon 5°C thi hiéu suét ctia dihydrat ctia sang ché c6 xu hudng 1& khong du.
Gidi han dudi cia nhiét d6 1am ngudi trong bude (2) khong bi gidi han cu thé. Tuy
nhién, xem xét thuc té 1a nhiét d6 phai duoc nang trong bude tiép theo va nude c6 thé
dong lai thi giéi han duéi cta nhiét do 1am ngudi tot hon 13 khoang -20°C, va &t hon
nita la khoang -10°C.

Trong budc (3), dung dich da duge lam ngudi trong budc (2) dugc tron voi
chét kiém dé diéu chinh d6 pH dén 7 hodic cao hon. Céc vi du vé chét kiém bao gdbm

natri hydroxit, kali hydroxit, va cac chét kiém tuong tu.

Pé tron dung dich d 1am ngudi trong budc (2) véi chét kiém, dung dich nuéc
chira chit kidm duoc didu ché trude c6 thé duge st dung. Nong d6 ciia dung dich nuéce
chira cht kiém 13 vi du nhu khoang tir 0,1 dén 25% trong luong, va tot hon nita 1a
khoang tir 0,5 dén 10% trong luong,

Pé tranh sy gia ting nhiét do nhanh ctia dung dich hdn hop trong hé bang cach
thém chat kidm (dung dich nudc) nhu durgc mé ta néu trén, chat kiém (dung dich nuéc)
t8t hon 1a dugc 1am ngudi trude. Nhiét do cia chét kidm (dung dich nudéc) t6t hon 1a

khodang tir -5 dén 15°C, va tdt hon nita 1 khoang tir -2 dén 5°C.

Luong chét kiém khong bi gidi han cu thé trong pham vi ma dung dich trong
hé ¢6 thé duoc diéu chinh dén d6 pH 1a 7 hodic cao hon. Vi du, chét kiém &t hon 13
duge thém vao voi lugng khoang tir 0,3 dén 10 phan trong luong, va t6t hon nita 13
khoang tir 0,5 dén 3 phan trong lugng clia mdi phén trong luong clia axit hitu co duoc

két hop trong dung dich trong buéc (1).

Trong budc (3), dung dich dugc diéu chinh bing chét kiém dén do pH 14 7
hodic cao hon, t6t hon nita 14 khoang 7,5 hoic cao hon, va con t6t hon nita 14 khoang 8
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hodc cao hon. Néu do pH 1a nho hon 7 thi hi¢u suét ciia dihydrat ctia sang ché c¢6 xu
huéng 1a khéng di. Miic di gidi han trén ctia d6 pH 13 khong b gidi han cu thé nhung
t6t hon 13, vi du nhu, d6 pH 13 khoang 12, va t6t hon nita 14 d6 pH 14 khoang 10, dé
thuan loi héa viéc rira dihydrat cia sang ché két tiia va sy tao thanh mudi ctia hop chit
benzothiophen dudi cac diéu kién kiém manh.

Biéng cach thyc hién cac bude tir (1) dén (3), dihydrat ctia séng ché két tia.

Dihydrat ciia sang ché két tiia duoc tach thanh cic pha rin va long bang
phuong phap d4 biét va duoc tinh ché bing cach rira bang nudc.

Tét hon 13, dihydrat cia hop chét benzothiophen ¢6 cong thire (I) hodc cla
mudi cia né thu duogce duge gia nhiét dén khoang 10°C hoic cao hon, va t6t hon nita 1a
khoang tir 10 dén khoang 50°C.

Dihydrat ctia hop chét benzothiophen ¢6 cong thirc (T)

Céc dic tinh Iy hda cua dihydrat cia sang ché thu dugc bing quy trinh san xuat
néu trén duoc thé hién dudi day.

Dang tinh thé ctia dihydrat ciia sang ché thu duoc bing quy trinh san xudt néu
trén c6 thé bao gdm hydrat ctia hop chét benzothiophen hodc clia mudi ctia né thu duogc

béng quy trinh san xuét néu trén theo phuong 4n khéc clia séng ché.
Nhiéu xa bot tia X

Dihydrat cia sang ché dugc nhéan biét bang mAu nhidu xa bét tia X dugc do
bang birc xa dong & bude song A = 1,5418A qua don séc ké. Dihydrat ctia séng ché co
c4c dinh dugc thé hién trong Fig.2 trong mau nhiéu xa bt tia X, va ¢ cac dinh dic
trung & cac goc nhiéu xa (20) sau ddy trong mau nhiéu xa bt tia X. Céc dinh nay khac
v6i cée dinh ctia hop chét benzothiophen c6 cong thir (I) di biét (& dang anhydrit).

Géc nhiéu xa (26)

8,1°
8,9°
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15,1°
15,6°
24 4°

Dihydrat ctia sng ché c6 cac dinh & céc goc nhidu xa (20) sau day nhu thé hién
trong Fig.2 ngoai cac dinh néu trén.

Goéc nhidu xa (20)

11,6°, 12,2°, 14,0°, 16,3°, 18,1°, 18,4°, 18,9°, 19,5°, 20,5°, 21,5°, 22,6°, 23,3°,
25,0°, 26,1°, 26,4°, 27,1°, 28,1°, 28,5°, 28,9°, 29,8°, 30,4°, 30,7°, 31,6°, 32,9°, 33,9°,
34,4°,35,2°,36,0°, 36,7°,37,4°, 38,3°.

Miic du cac géc nhidu xa (20) ndu trén cb thé gdm sai s tir -0,2 dén + 0,2° theo
thiét bi do, diéu kién do, v.v., khoang sai s6 nhu vy nim trong khoéng chap nhan dugc

theo sang ché.
Phuong phép hip phu hdng ngoai

Dihydrat ctia séng ché dugc nhan biét bang phd hip phu hdng ngoai dugc do
bang phuong phap ding vién nén kali bromua. Trong phd hip phu hdng ngoai, dihydrat

ctia sang ché c6 phé dugce thé hién trong Fig.3, va c6 cdc dinh & s6 séng sau day (cm™):

S6 séng
3509cm”
2934cm’?
2812cm’™
1651cm™
1626¢cm™
1447cm’
1223cm’™
839cm™

Dihydrat cta sang ché c6 cac dinh & sb song nhu thé hién trong Fig.3, ngoai

céac dinh néu trén.
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Mic dit s6 séng (cm™) c6 thé gdm sai s khoang tir -0,5 dén +0,5 % theo thiét
bi do, céc diéu kién do, v.v., murc dd sai sb nhu vAy nim trong khoang chdp nhan dugc

trong sang ché.

Dihydrat ctia séng ché dugc nhén biét bang phd Raman. Dihydrat ctia sang ché
¢4 phd duoc thé hién trong Fig.4 va c6 cac dinh trong l4n cin clia céc sb séng sau day
(em™):

S6 séng

1497cm’

1376cm’™

1323¢m’”

1311cm’

1287cm’”

1223cm’™
781cm’

Dihydrat ctia sang ché c¢6 céc dinh trong ving 14n can clia s séng sau ddy nhu

duoc thé hién trong Fig.4, ngodi c4c dinh néu trén:
S6 song

1656cm™, 1613cm™, 1563cm™, 1512cm™, 1468cm™, 1446cm™, 1241cm’,
1203cm™, 1145cm™, 1096cm™, 1070cm™, 971em™, 822cm™

Ham luong nudce

Dihydrat cta sang ché chira nude véi luong tir 6,5 dén 8,8% trong luong, va tht
hon 1a tir 7,3 dén 8,1% trong luong. Ham lwong nuée duge do bang phuong phap Karl

Fischer.
Po 'H-NMR
Dihydrat cia séng ché dugc nhan biét bang céc dinh duge do bing quang phd

'H-NMR. Dihydrat ctia sang ché c6 phé 'H-NMR dugc thé hién trong Fig.1, va cac
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dinh proton trong phé "H-NMR dugc do trong vi du 1 dudi day.

Hydrat ctia hop chét benzothiophen c6 cong thirc (I) theo mdt phuong 4n khéc
cta sang ché thu duoc trong quy trinh san xut dihydrat nhu duge md ta néu trén. Céc
déc tinh ly hoa cuia hydrat dugc thé hién dudi day.

Nhiéu xa bot tia X

Hydrat ctia hop chit benzothiophen ¢6 cong thirc (I) theo mot phuong 4n khac
cta sang ché c6 céc dinh nhu duge thé hién trong Fig.10 trong mau nhiéu xa bot tia X
dugc do theo cling cach thire néu trén, va c6 cac dinh diic trung & cac goc nhiéu xa (20)
sau ddy. Cac dinh nay la khac cac dinh cia hop chét benzothiophen c6 cong thic (I) da
biét (¢ dang anhydrit) trong mAu nhiéu xa bot tia X.

Gdc nhidu xa (26)

7,7°
9,4°
11,8°
18,9°
24,0°

Hydrat ctia hop chit benzothiophen c6 cong thirc (I) theo mdt phuong én khac
cta sang ché co cac dinh & céc goc nhidu xa (20) sau ddy nhu thé hién trong Fig.10,

ngoai cac dinh néu trén.
Goéc nhidu xa (20)

5,7°, 8,1°, 8,8°, 10,7°, 12,6°, 13,6°, 13,9°, 15,0°, 15,6°, 16,6°, 17,2°, 17,7°,
19,8°, 20,4°, 21,2°, 21,6°, 22,2°, 23,1°, 25,2°, 25,8°, 26,7°, 27,2°, 27,9°, 28,7°, 29,3°,
30,2°,31,2°,33,4°

Hop chét benzothiophen chira dihydrat ctia sing ché
Sang ché con d& xuét hop chit benzothiophen chira dihydrat ctia hop chét

benzothiophen c6 cdng thuc (I) hodc cua mudi cia nd va anhydrit cia hop chét
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benzothiophen c6 cong thirc (I) hodc ctia mubi ctia nd. Hop chét benzothiophen ¢6 thé

dugc sir dung 1am thude didu tri va/hodc phong ngira céc bénh hé than kinh trung wong,

Dihydrat ctia hop chét benzothiophen ¢6 cong thirc (I) hodc ciia mudi ctia né c6
thé chi bao gdm dihydrat cia séng ché hoic c6 thé & dang hdn hop cta dihydrat cia
sang ché voi hydrat ciia hop chit benzothiophen c6 cong thirc (I) theo mdt phuong 4n

khac ctia sang ché.

Hop chét benzothiophen t6t hon 13 chira dihydrat v6i luong 60% trong lugng
hodc nhiéu hon, t6t hon 13 80% trong lugng hodc nhiéu hon, va tdt hon nita 1& 90%

trong luong hodc nhiéu hon.

Dihydrat ciia sang ché c¢6 thé dugc nghién thém thanh bdt c6 duong kinh hat
trung binh mong mudn. Cac phuong phép nghién thanh bdt ma c6 thé duoc sir dung
bao gbm céc quy trinh nghién kho va nghién u6t. Cac vi du v& may nghién c6 thé str
dung trong céc quy trinh nghién nhu vay bao gdm mday nghién phun tia, may nghién bi
(vi dy nhu Dyno-Mill), va cac mAy nghién ning lugng thip khéc (vi du nhu may
nghién 14n), va may nghién ning luong cao. Céc vi dy vé cac mdy nghién ning luong
cao bao gdbm méy nghién Netzsch, may nghién DC, mdy mai xoay va tuong ty.
Dihydrat ciia séng ché d& nghién thanh bt t8t hon 13 c6 dudng kinh hat trung binh
khoang tir 1 dén 10pm, t6t hon 14 khoang tir 2 dén 8um, va tot hon nita 1a khoang tir 2
dén 6pum. Dihydrat d& nghién thanh bdt duoc bao gdm trong pham vi ctia dihydrat ctia

sang che.

Thuat ngit “dudng kinh hat trung binh” dugc str dung & ddy lien quan dén
dudng kinh trung binh thé tich dugc do bang phuong phép do tin xa 4nh séng bing laze
(LLS). Su phén bb kich c& hat dugc do bang phuong phap LLS, va dudng kinh hat
trung binh dugc tinh tir s phan bd kich ¢& hat.

Mubi duoc dé cap trong dihydrat ctia hop chét benzothiophen c6 cong thirc (I)
hodic ctia mudi ctia n6 khong bi gi6i han cu thé trong pham vi ma né 13 mudi duoc dung,
Cacvidu yé céc mudi bao gém cac mudi kim loai kiém (vi du nhu mudi natri va mudi
kali), cac mubi kim loai kiém thd (vi du nhu mudi canxi va mudi magie), va cac mubi
kim loai tuong tu; cac mudi amoni, cacbonat kim loai kiém (vi du nhu lithi cacbonat,
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kali cacbonat, natri cacbonat va xesi cacbonat), hydro cacbonat kim loai kiém (vi du
nhu lithi hydro cacbonat, natri hydro cacbonat, va kali hydro cacbonat), hydroxit kim
loai kiém (vi du nhu lithi hydroxit, natri hydroxit, kali hydroxit, va xesi hydroxit), va
cac mudi twong ti ctia bazo v co;, trialkylamin thip (vi du nhur trimetylamin,
trietylamin, va N-etyldiisopropylamin), pyridin, quinolin, piperidin, imidazol, picolin,
dimetylaminopyridin, dimetylanilin, N-alkyl thip-morpholin (vi dy nhu
N-metylmorpholin), 1,5-diazabixyclo[4.3.0]nonen-5 (DBN),
1,8-diazabixyclo[5.4.0Jundexen-7 (DBU), 1,4-diazabixyclo[2.2.2]octan (DABCO), va
céc mudi tuong tu ctia cac bazo hitu co; va hydroclorua, hydrobromat, hydroiodua,
sulfat, nitrat, phosphat, va cac mudi tuong tu cla cac axit v co; focmat, axetat,
propionat, oxalat, malonat, suxinat, fumarat, maleat, lactat, malat, xitrat, tactrat,
cacbonat, picrat, metansulfonat, etansulfonat, p-toluensulfonat, glutamat, va cac mudi
tuong tu cta axit hitu co. Thuat ngir “alkyl thép” duoc st dung & day lién quan dén
“alkyl c6 tir 1 dén 6 nguyén tir cacbon”.

Dihydrat ctia hop chét benzothiophen c6 cong thirc (I) hoic cla mudbi clia nd c6
thé 1a cac mudi ddng tinh thé hodic ddng tinh thé dugc dung, Thuét ngit “ddng tinh thé
hodic mui ddng tinh th&” duoc sit dung & day nghia 13 nguyén liéu tinh thé gdm hai
hodic cic chét rin don nhét & nhiét d6 trong phong, mdi loai c6 cac dic tinh vét ly riéng
(nhu cAu trac, diém chay, va nhiét tdng hop). Cac ddng tinh thé va cac mubi ddng tinh
thé c6 thé dugc sén xudt theo cac phuong phap dong két tinh hoa da biét.

Dugc phim chira dihydrat cia sang ché

Dihydrat ctia sang ché c6 thé st dung 1am dugc phim dé didu tri c4c bénh hé
thén kinh trung wong.

Duoc phém duoc st dung & dang dugc phém thong thuong, va dugce diéu ché
st dung céc chét pha lodng va ta dugce thudng duge st dung nhu chét don, chét kéo dai,
chét két dinh, chit tao 4m, chét gly 1, chét hoat dong bé& mit, chét bdi tron, v.v.. Dang
duoc phém nhu vay co thé duoc chon theo muc dich didu tri. Cac vi du cu thé bao gdbm
c4c vién nén, vién tron, bot, dung dich, huyén phu, nhii twong, hat, vién nang, thudc dan,

thudc tiém (dung dich, huyén phu, v.v.) va tuong ty.
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Pé tao thanh vién nén, bit ky mot chit mang da biét trong linh vyc ndy c6 thé
dugc st dung. Céc vi du v& n bao gdm lactoza, duong tring, natri clorua, glucoza, ure,
tinh bot, canxi cacbonat, cao lanh, xenluloza tinh thé, axit silixic, va cac t4 dugc khac;
nudc, etanol, propanol, siro don gian, dung dich glucoza, dung dich tinh bdt, dung dich
gelating,  carboxymetylxenluloza, senlac, metylxenluloza, kali  phosphat,
polyvinylpyrolidon va cac chét két dinh khéc; tinh bot kho, natri anginat, bot aga, bdt
laminarin, natri hydro cacbonat, canxi cacbonat, axit este béo clia polyoxyetylen
sorbitan, natri lauryl sulfat, axit stearic monoglyxerit, tinh bgt, lactoza, va cac chit gay
ra khéc; dudng tréng, stearin, bo ca cao, dau dugc hydro héa va cic chét trc ché phén r3
khéc; bazo amoni bac bdn, natri lauryl sulfat, va cht trg xtc tac hip phu khac; glyxerol,
tinh bot, va cac chét tao &m khac; tinh bét, lactoza, cao lanh, bentonit, axit silixic dang
keo, va cac chit hip phu khéc; tanco tinh khiét, stearat, bt axit boric, polyetylen glycol
v céc chét bdi tron khéc; v.v.. Thém nira, céc vién nén nhu vay c6 thé dugc phi bang
nguyén liéu phti cu thé néu cn @& didu ché, vi du nhu vién nén boc dudng, vién nén
boc gelatin, vién nén tan trong rudt, vién nén bao phim, vién nén hai 16p hodc da 16p,

V.V..

D4 tao thanh vién tron, bit ky mot trong cac chit mang di biét trong linh vuc
nay co thé dugc sir dung. Céc vi du vé no bao gff)m glucoza, lactoza, tinh bdt, bo ca cao,
dau thue vat hydro héa, cao lanh, tanco, va céc t& duge khac; bdt cdy keo, bot tragacan,

gelatin, etanol va cac chét két dinh khéc; laminarin, aga va cac chét gy ri khéc; v.v..

P4 tao thanh thudc dan, bt ky mdt trong cac chit mang di biét trong linh virc
nay c6 thé duoc sir dung. Céc vi du vé& né bao gdm polyetylen glycol, bo ca cao, rugu

bic cao, este clia rugu bac cao, gelatin, glyxerit ban tdng hop, v.v.

Vién nang ¢6 thé duge diéu ché bang cach trdn hoat chat voi chat mang néu

trén va kém theo két qué trong vién nang gelatin clig, vién nang mém hoc tuong tu.

P4 tao thanh céc ché phim dé tiém, dung dich, nhil trong hodc huyén pht
duge khir tring va t6t hon 13 dugc 1am ding trwong véi mau. Bét ky mot trong cac chat
pha lofing duoc sir dung rong réi cho céc loai nay trong linh vuc nay co thé duoc st

dung dé tao thanh ché phim dé tiém. Céc vi dy v& céc chét pha loang nhu vy bao gom
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nudc, etanol, macrogol, propylen glycol, ruou isostearyl dugc etoxylat hda, rugu

isostearyl polyoxylat hoa, cac este cia axit béo ciia polyoxyetylen sorbitan, v.v..

Trong truong hop nay, duge pham c6 thé chira natri clorua, glucoza hodc
glyxerol véi luong dit d& didu ché dung dich déng truong, va c6 thé chira cac chét hoa
tan, cht dém, chit gidm dau thong thuong, v.v.. Hon nifa, néu can, dugc phém 6 thé
chtra chét tao mau, chét bao quén, chét tao huong, huong vi, chét tao ngot, v.v. va/hodc

cac loai thudc khéc.

Luong dihydrat theo séng ché chira trong dugc phém khéng bi giéi han va c6
thé duoc chon thich hop trong mot khoang rong. Lugng ndy thudng 14 tir 1 dén 70%

trong luong, va tdt hon 13 khoang tir 1 dén 30% trong lwong clia duge phém.

Puong sir dung duoc phdm ciia sang ché khong bi gidi han cu thé, va duoc
phém dugc sir dung qua duong thich hop véi dang cta duge phém, tudi ciia ngudi bénh,
gidi tinh va céc diéu kién khac, va tinh trang bénh. Vi du, vién nén, vién tron, dung dich,
huyén pht, nhii tong, hat va vién nang dugc str dung qua dudng miéng. Ché phém dé
tiém dugc st dung qua tinh mach riéng hogic chung véi cac loai dich truyén dé tiém cu
thé, nhur dung dich glucoza, dung dich axit amin hodc tuong tu, hodc dugc sir dung
riéng trong co, trong da, dudi da hodc trong mang bung, néu can. Thudc dan duoc st

dung trong truc trang.

Lidu luong dugc phim ciia sing ché duoc chon thich hop theo phuong phép
str dung, do tudi ctia ngudi bénh va cac diéu kién khac, va muc d6 nghiém trong ctia
bénh. Luong hoat chét thudng 14 khoang tir 0,1 dén 10mg/kg trong luong co thé/ngay.
Hon nita, ¢6 mong mudn 13 dugc phdm trong mdi dang don vi sir dung chtra hoat chét

v&i lugng khoang tir 1 dén 200mg.

Céc vi du cu thé v& cac bénh hé thén kinh trung wong duoc diéu tri bang dugc
phém chita dihydrat ctia sang ché bao gbm bénh tAm than phan liét, nhu bénh tam than
phén liét khé chita hodc mén tinh khang lai viée diéu trj, réi loan cam xuc, 1i loan than
kinh, réi loan tAm trang, 11 loan ludng cuc (nhur rdi loan ludng cuc I va rdi loan ludng
cuc II), hung cam, trAm cam, trim cam ndi sinh, trAm cam trm trong, trAm cam budn
b3 va khéng didu tri, trAm cam mén tinh, r6i loan tAm thén theo chu ky, rdi loan lo u
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(nhu bénh hoang loan, rbi loan hoang loan, chiing s khoang rong, 4m anh xa hdi, rdi
loan 4m anh cudng ché, réi loan cing théng sau sang chén, r6i loan lo 4u lan téa, va rdi
loan cang théng cAp tinh), réi loan dang co thé (nhu qua kich dong, 16i loan ban thé, rdi
loan chuyén hoa, rbi loan dau va chimg nghi bénh), rbi loan gia tao, rbi loan phan ly, rbi
loan tinh duc (nhu bét thuodng tinh duc, rdi loan ban nang tinh duc, rdi loan hung phr?'ln
tinh duc va rbi loan cuong duong), réi loan &n ung (nhu chén in tAm than va bénh an-
ndn), rdi loan gidc ngd, réi loan diéu tiét, r6i loan lién quan dén chit (nhu nghién ruou,
say rugu va nghién thudce, nghién amphetamin va trang thai mé man), sy mét khodi cam
(nhu sy mét khodi cam do diéu tri, sur mét khoai cam do nguyén nhan tm 1y hoic tinh
than, su mét khoai cam do trim cam, su mét khodi cam do tAm than phén liét), mé sang,
suy giam nhén thirc, suy giam nhén thte do bénh Alzheimer, bénh Parkinson, va cac
bénh thoai héa than kinh khac, BPSD (mét tri do rdi loan hanh vi va tdm than) gy ra
bdi suy giam nhén thirc, suy gidm nhéan thic trong bénh thm than phan liét, suy giam
nhan thie do khéng lai viée didu tri, bénh tAm than phan liét khé chita hodc man tinh,
ndn, say tau xe, béo phi, chimg dau nira dAu, dau, chAm tAm than, rbi loan tu ky (chung
tu ky), tri€u chimg Tourette, rdi loan tht may gidt, rbi loan ting dong giam chu y, rbi
loan hanh vi, triéu chimg Down, v.v.; va cac bénh hé than kinh trung wong khac. Dugc
pham chtra dihydrat clia hop chat benzothiophen 1& cuc ky hitu ich dé cai thién cac
bénh hé than kinh trung wong ndy.

Hiéu qua clia séng ché
Séng ché d& xuét dihydrat méi ctia hop chét benzothiophen dugc thé hién bang
cong thuc (I) hodc cua mudi cda nd. Séng ché ciing dé xuét viéc san xuét dihydrat

mong mudn theo cach thirc cong nghiép bang cach st dung phuong phép san xuét dic

biét hop chit benzothiophen dugc thé hién bang cong thirc (I) hoic mudbi cia no.

Hon nifa, séng ché 6 loi khi dihydrat dugc st dung lam thudc, tac dung duoc

Iy ctia nd ¢ thé dugc duy tri dang k& sau khi cho ngudi bénh stt dung,

Néu dihydrat cta sing ché duoc str dung 1am hoat chét cho ché phim d& tiém

trong co thi sy kich thich sau khi tiém qua co1a thép va nhu vy 14 hiéu qua.

Vi du thuc hién sang ché
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Sang ché duge mo ta chi tiét hon vién dan dén céc vi du va vi du thi nghiém.

Tuy nhién pham vi ctia sang ché khong bi gi6i han bai cac vi du nay.
Vi du tham khao 1: Tng hop 7-(4-clobutoxy)-1H-quinolin-2-on

Metanol (149L), 7-hydroxy-1H-quinolin-2-on (14,87kg) va kali hydroxit
(6,21kg) dugc trdn va khudy. Sau khi hoa tan, 1-bromo-4-clobutan (47,46kg) dugc
thém vao d6 va hdn hop tao thanh duoc khudy dudi hdi huu trong bay gid. Sau d6, hén
hop nay duoc khudy & 10°C trong mdt gio. Tinh thé két tia duoc ly tAm va rira bang
metanol (15L). Tinh th8 uét duoc thu gom va dit trong binh. Nude (149L) duge bd
sung vao d6, sau d6 khudy & nhiét do trong phong. Sau khi ly tAm, chét rén tao thanh
duoc rira bing nude (30L). Tinh thé uét duge thu gom va dit trong binh. Sau khi thém
metanol (74L), khudy hdn hop nay duéi hdi luu trong mot gid, 1im ngudi dén 10°C, va
sau d6 khudy. Tinh thé két taa dugc ly tAm va rira bing metanol (15L). Tinh thé tach ra
duoc 1am khd & 60°C dé thu duge 7-(4-clobutoxy)-1H-quinolin-2-on (15,07kg).

Vi du tham khéo 2: Téng hop 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-

1H-quinolin-2-on

Nudc (20L), kali cacbonat (1,84kg), 1-benzo[b]thiophen-4-yl-piperazin
hydroclorua (3,12kg), va etanol (8L) dugc trén va khudy & 50°C. 7-(4-Clobutoxy)-1H-
quinolin-2-on (2,80kg) thu dugc trong vi du tham khéo 1 dugc thém vao hén hop nay
va khudy dudi hdi luu trong chin gio. Sau khi ¢6 dung méi (8L) dudi ép suét thuong,
hén hop nay dugc khudy & 90°C trong mot gi&r va sau d6 lam ngudi dén 9°C. Tinh thé
két tha duoc ly tim va sau d6 duoc rira tuln ty bing nude (8L) va etanol (6L). Tinh thé
tach ra duogc 1am khd & 60°C dé thu dugc san pham thé. San pham tho (4,82kg) va
etanol (96L) duoc trdn trong binh phan tmg, va axit axetic (4,8L) dugc dua vao binh
phan tmg, H8n hop nay duoc khudy dudi hdi luu trong mét gi d& hoa tan san pham
thd. Sau khi dua axit clohydric (1,29kg), hdn hop nay duoc 1am ngudi dén 10°C. Hon
hop nay duoc gia nhiét 1n nita, hdi luu trong mdt gidy, va 1am ngudi dén 7°C. Tinh thé
két ta dugc ly tim va rita bing etanol (4,8L). Tinh thé tach ra dugc lam kho & 60°C dé
thu dugc  7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-on
hydroclorua  (5,09kg).  7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-
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quinolin-2-on hydroclorua tao thanh (5,00kg), etanol (45L) va nudc (30L) dugc tron
trong binh phan tmg. Hén hop ndy dugc khudy dudi hoi luu @& hoa tan 7-[4-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-on hydroclorua. Cacbon
hoat tinh (500g) va nudc (5L) duge thém vao do, va xir ly cacbon hoat tinh dugc tién
hanh dudi hdi luu trong 30 phat. Sau khi tién hanh loc néng, dung dich chira natri
hydroxit (511g) di tan trong nudc (1,5L) dugce cho chdy vao binh phan Umg trong khi
khudy dich loc du6i hdi hwu. Sau khi khudy du6i hdi luu trong 30 phut, nude (10L)
duge dua vao d6 va hdn hop nay dugc 1am ngudi dén xdp xi 40°C. Tinh thé két tha
duoc ly tAm va rira bang nude (125L). Tinh thé tach ra duge 1am khd & 80°C dé thu
duogc 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-on (3,76kg).

Vi du 1: Pidu ché 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-
2-on dihydrat

7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-on

(3,2kg) thu dugc trong vi du tham khao 2, etanol (64L), nudc (74L), va axit axetic
(1,77kg) duoc trdn trong binh phén tmg dé didu ché hdn hop 16ng 6 tinh axit. Hon hop
nay dugc khudy dudi héi luu dé hoa tan 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-
ylhbutoxy]-1H-quinolin-2-on (nhi¢t do hdi Iuu: 84°C). Sau khi 1am ngudi dén -5°C,
dung dich thu duge néu trén duge dua vao, qua thoi gian 30 phut, vao trong dung dich
chira natri hydroxit 25% (5,9kg) va nudc (54L) ma duoc lam ngudi dén 0°C @ didu
ché hdn hop 1ong c6 do pH 10. Sau khi duoc khudy & 5°C hoiic thip hon trong mdt gid,
hdn hop nay dugc gia nhiét tir 20 dén 30°C va dugc khudy thém trong bay gid. Tinh thé
két tia dugc loc va rira bang nude (320L) duoc tién hanh cho dén khi chét kiém trong
thanh phin rén bién mét (térc 13 cho dén khi gid trj pH ctia dich loc tré thanh 7). Thanh
phén rén sau d6 dugc hong kho trong khong khi cho dén khi trong luong ciia n trd nén
¢b dinh @& thu dwoc chit rin mau tring 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-
yl)butoxy]-1H-quinolin-2-on dihydrat (khdng nghién, 3,21kg).

Fig.1 thé hién phd 'H-NMR (DMSO-ds, TMS) ctia dihydrat dugc diéu ché
theo phuong phép néu trén. Nhu thé hién trong Fig.1, trong phd 'H-NMR (DMSO-ds,
TMS), quan sét thiy cac dinh & 1,64ppm (tt, J = 7,4 Hz, J = 7,4 Hz, 2H), 1,80ppm (it, J
=170 Hz, ] = 7,0 Hz, 2H), 2,44ppm (t, J = 7,5 Hz, 2H), 2,62ppm (br, 4H), 3,06ppm (br,
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4H), 3,32ppm (s, 4H + H,0), 4,06ppm (t, J = 6,5 Hz, 2H), 6,29ppm (d, ] = 9,5 Hz, 1H),
6,30ppm (d, J =2,5 Hz, 1H), 6,80ppm (dd, J =2,5 Hz, ] = 9,0 Hz, 1H), 6,88ppm (d, ] =
7,5 Hz, 1H), 7,27ppm (dd, J =7,8 Hz, ] = 7,8 Hz, 1H), 7,40ppm (dd, J = 0,5 Hz, ] = 5,5
Hz, 1H), 7,55ppm (d, J = 9,0 Hz, 1H), 7,61ppm (d, J = 8,0 Hz, 1H), 7,69ppm (d, J = 5,5
Hz, 1H), 7,80ppm (d, ] =9,5 Hz, 1H) val1,57ppm (s, 1H).

Phé nhidu xa bot tia X ctia dihydrat duoc didu ché bang phuong phap néu trén
duoc do st dung dung cu do nhiéu xa tia X (D8 ADVANCE, ¢6 béan san tai Bruker
AXS). Fig.2 thé hién phd nhifu xa bot tia X. Nhu thé hién trong Fig.2, trong ph6 nhiéu
xa bot tia X, quan sat the”'ly cac dinh nhidu xa & 20 = 8,1°, 8,9°, 15,1°, 15,6° va 24,4°.
Ngoai cac dinh duge néu trén, con quan sat théy cac dinh nhibu xa & 20 = 11,6°, 12,2°,
14,0°, 16,3°, 18,1°, 18,4°, 18,9°, 19,5°, 20,5°, 21,5°, 22,6°, 23,3°, 25,0°, 26,1°, 26,4°,
27,1°, 28,1°, 28,5°, 28,9°, 29,8°, 30,4°, 30,7°, 31,6°, 32,9°, 33,9°, 34,4°, 35,2°, 36,0°,
36,7°,37,4° va 38,3°.

Phé IR (KBr) ctia dihydrat dugc diéu ché bing phuong phép néu trén dugc do.
Fig.3 thé hién phd IR (KBr). Nhu thé hién trong Fig.3, trong phd IR (KBr), quan sat
thdy céc dai hap phu trong viing lan can clia céc s séng 3509cm™, 2934cm™, 28 12cm”,
165 1cm'1, 1626cm'1, 1447cm'1, 1223cm™ va 839cm™.

Phd Raman ctia dihydrat duoc diéu ché bang phuong phap néu trén dugc do.
Fig.4 thé hién phd Raman. Nhu thé hién trong Fig.4, trong phd Raman, quan sat thay
céc dai hip phy trong ving lan cin cia céc sb séng 1497cm’, 1376cm™, 1323cm™,
1311em’, 1287cm™, 1223cm™ va 781em™.

Ngoai s6 song néu trén, con quan st thdy su hip phu trong viing 1an can clia s0
song 1656em”, 1613em™, 1563cm”, 1512cm”, 1468cm™, 1446em”, 1241em’,
1203cm™, 1145cm™, 1096cm™, 1070cm™, 971cm™ va 822em™.

Ham lugng nude cia dihydrat duge diéu ché béng phuong phép néu trén dugc
do stt dung dung cu do d6 &m (CA-100, c6 ban sin tai Mitsubishi Chemical Analytech
Co., Ltd.) bing phuong phép Karl Fischer. Két qua 13 dihydrat c6 ham lwong nudce
7,79% trong lugng.
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Vi du 2: Biéu ché dihydrat nghién min

Tinh thé dihydrat (2,73kg) thu dugc trong vi du 1 duoc nghién sir dung may
nghién phun tia. O day, 4p suét khi dugc dit 13 Skgflem?, va tbe do quay ctia bd nap
duoc dit 14 20 vong/phat. Két qua 1 thu dugc 7-[4-(4-benzo[blthiophen-4-yl-piperazin-
1-y1)butoxy]-1H-quinolin-2-on dihydrat duoc nghién min (2,61kg, 95,6%).

Dihydrat (san phdm duoc nghién min) thu dugc ndy c6 dudng kinh hat trung
binh 5,5um. Puong kinh hat trung binh duge do st dung Microtrack HRA, do Nikkiso

Co., Ltd san xut.

Fig.5 th8 hién phd 'H-NMR (DMSO-ds, TMS) ctia dihydrat dugc diéu ché
bang phuong phép néu trén. Nhu thé hién trong Fig.5, trong phé "H-NMR (DMSO-ds,
TMS), quan sét thiy céc dinh & 1,64ppm (tt, J = 7,3 Hz, ] = 7,3 Hz, 2H), 1,80ppm (tt, J
= 6,9 Hz, ] = 6,9 Hz, 2H), 2,44ppm (t, J = 7,3 Hz, 2H), 2,62ppm (br, 4H), 3,06ppm (br,
4H), 3,32ppm (s, 4H + H,0), 4,06ppm (t, ] = 6,5 Hz, 2H), 6,29ppm (d, J = 9,5 Hz, 1H),
6,80ppm (d, J = 2,5 Hz, 1H), 6,80ppm (dd, J =2,3 Hz, J = 9,3 Hz, 1H), 6,88ppm (d, ] =
7,5 Hz, 1H), 7,27ppm (dd, J = 8,0 Hz, J = 8,0 Hz, 1H), 7,40ppm (d, J = 5,5 Hz, 1H),
7,55ppm (d, J = 9,5 Hz, 1H), 7,61ppm (d, ] = 8,0 Hz, 1H), 7,69ppm (d, ] = 5,5 Hz, 1H),
7,80ppm (d, J =9,5 Hz, 1H), and 11,57ppm (s, 1H).

Phd nhiéu xa bot tia X cta dihydrat duoc didu ché bang phuong phép néu trén
duoc do theo cting céach thirc nhu trong vi du 1. Fig.6 thé hién phd nhifu xa bét tia X.
Nhu duge thé hién trong Fig.6, trong phd nhiu xa bot tia X, quan sat thiy céc dinh
nhiéu xa & 20 = 8,2°, 8,9°, 15,2°, 15,7° va 24,4°.

Ngoai céc dinh nhiéu xa néu trén, con quan sét thiy céc dinh nhidu xa & 20 =
6,8°, 12,2°, 14,0°, 14,5°, 17,4°, 18,1°, 18,5°, 19,0°, 19,2°, 19,6°, 20,3°, 20,6°, 21,5°,
22,7°,23,4°,25,0°,26,1°,27,1°,28,6°, 29,0°,30,4°, 34,0°, 34,5°, 35,3° va 36,7°.

Phd IR (KBr) cta dihydrat dugc didu ché bing phuong phép néu trén dugc do
theo cuing céach thirc nhu trong vi du 1. Fig.7 thé hién phd IR (KBr). Nhu duoc thé hién
trong Fig.7, trong phd IR (KBr), quan sét thiy cac dai hip phu trong ving lan cén cia
s6 séng 3507cm’, 2936em™, 2812cm™, 1651cm”, 1626cm™, 1447cm™, 1223cm™ va
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839cm™,

Phd Raman ctia dihydrat duoc didu ché bang phuong phap néu trén dugc do.
Fig.8 thé hién phd Raman. Nhu duogc thé hién trong Fig.8, trong phd Raman, quan sat
thiy cac dai hép phu trong ving 1an cin cta sb séng 1496cm™, 1376em™, 1323cm™,
1311em™, 1286em™, 1223cm™ va 781em™.

Ngoai cac s6 séng néu trén, con quan sét thiy sy hdp phu & ving lan can ciia sb
séng 1656cm™, 1614cm™, 1563cm™, 1512cm™, 1467cm™, 1446cm™, 1241cm”,
1203cm™, 1145¢m™, 1095cm™, 1069em™, 971cm™ va 822cm™.

Ham luong nuée cia dihydrat duoc didu ché bing phuong phép néu trén dugce
do str dung dung cu do do 4m (CA-100, c6 ban tai Mitsubishi Chemical Analytech Co.,
Ltd.) bing phuong phap Karl Fischer. Két qué 13 dihydrat c6 ham luong nudc 6,74%

trong lugng.

Vi du 3: Piéu ché 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-
2-on dihydrat

7-[4-(4-Benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-on
(5,0kg), etanol (100L), nu6e (115L), va DL-axit lactic (2,29kg) dugc tron dé dicu ché
hdn hop 1éng ¢6 tinh axit. Hon hop 16ng nay duoc khudy duéi hdi luu dé hoa tan 7-[4-
(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-on (nhiét do héi Tuu:
82°C). Sau khi 1am ngudi dén -5°C, dung dich thu dugc néu trén duge dua vao, qua
thoi gian khoang 15 phut, trong dung dich chira natri hydroxit (1,48kg) va nuée (135L)
ma duge 1am ngudi dén 1°C dé diu ché hdn hop léng c6 do pH 11. Sau khi dugc
khudy & khoang tir 2 dén 5°C trong ba gid, hén hop ndy dugc gia nhiét dén 45°C va
khudy thém & 45 dén 50°C trong hai gio. Tinh thé da két tiia duoc loc va rira bang nudc
(200L) dugc tién hanh cho dén khi chit kiém trong thanh phan rén bién mét (tirc 14 cho
dén khi gié tri pH cta dich loc trd thanh 7). Thanh phén rén duoc rira thém bang hdn
hop 16ng gdm etanol (15L) va nude (20L). Thanh phén rén sau d6 duoc 1am khd & nhiét
d6 trong phong cho dén khi trong luong cta nd tr¢ nén ¢b dinh d thu duoc chit rin
mau tring  7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-on
dihydrat (khong nghién, 5,11kg).
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Dihydrat thu duoc ndy 13 gidng nhu dihydrat thu dugc trong vi du 1.

Ph6 Raman cta dihydrat duoc didu ché bing phuong phép néu trén duoc do.
Fig.9 thé hién phd Raman. Nhu duogc thé hién trong Fig.9, trong phd Raman, quan sat
thdy cac dai hip phu trong ving lan can cta sb séng 1497cm™, 1376cm™, 1323cm™,
1311em™, 1287cm’, 1223cm™ va 782cm™. |

Ngoai cac sb song néu trén, con quan sat thiy sur hép phy trong ving l4n cn
cha sd song 1656cm'1, 1614cm™, 1563cm™, 1512cm™, 1468cm™, 1446cm™, 1241cm’™,
1203cm™, 1145cm™, 1126cm™, 1096em™, 1070cm™, 972cm™ va 822cm™.

Vi du tham khao 3

7-[4-(4-Benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]- 1 H-quinolin-2-on
anhydrit (7g), etanol (140mL), nudc (161mL) va axit lactic (2,7mL) dugc trdn trong
binh phan tmg. Hon hop ndy duoc gia nhiét dén hi luu trong khi khudy dé hoa tan 7-
[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-on anhydrit. Sau
khi 1am ngudi dén khoang -10°C, dung dich thu duoc néu trén duge dua vao, trong khi
khudy, trong dung dich chira natri hydroxit (2,1g) va nuéc (189mL) ma dugc lam ngudi
dn khoang 0°C. Sau khi khudy & nhiét d6 khoang 0°C trong 3 gio, quy trinh tach chét

rén-léng dugc tién hanh.

Phd nhiéu xa bot tia X ctia hydrat duoc didu ché bang phuong phép néu trén
dugc do theo cling cach thirc nhu trong vi du 1. Fig.10 thé hién phd nhidu xa bot tia X.
Trong phé nhiéu xa bt tia X, quan sét théy cac dinh nhidu xa & 20 = 7,7°, 9,4°, 11,8°,
18,9° va 24,0°. Ngoai cac dinh nhiéu xa néu trén, con quan sat thdy cac dinh khac & 20
= 5,7°, 8,1°, 8,8°, 10,7°, 12,6°, 13,6°, 13,9°, 15,0°, 15,6°, 16,6°, 17,2°, 17,7°, 19,8°,
20,4°, 21,2°, 21,6°, 22,2°, 23,1°, 25,2°, 25,8°, 26,7°, 27,2°, 27,9°, 28,7°, 29,3°, 30,2°,
31,2°va33,4°,

Vi duy so sénh 1: Piéu ché 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-
quinolin-2-on anhydrit

7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-on
(700g) duogc didu ché trong vi du tham khao 2, etanol (14L) va axit axetic (1,4L) dugc
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tron trong binh phan tmg. Hon hop niy dugc gia nhiét dén nhiét do hdi luu (76°C) dé
hoa tan 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-on. Axit
clohydric ¢6 dic (158mL) dugc them vao d6 va sau d6 1am ngudi dén 10°C trong khi
khudy. Sau d6, hdn hop dugc gia nhiét lai, khudy dudi hdi luu trong mot gio, va sau d6
duroc 1am ngudi dén 8°C. Chét rén két tia duoc loc bing cach hit va rira bing etanol
(0,7L). Thanh phan rén sau d6 duoc lam khé & 60°C cho dén khi trong luong ctia né trd
nén cb dinh dé thu duogc chit rin mau tring 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-
yDbutoxy]-1H-quinolin-2-on  hydroclorua (814g). 7-[4-(4-Benzo[b]thiophen-4-yl-
piperazin-1-yl)butoxy]-1H-quinolin-2-on hydroclorua (800g), etanol (7,2L) va nudc
(4,8L) duoc tron trong binh phan tmg, va hdn hop niy dugc gia nhiét dén nhiét do hdi
luu (80°C) trong khi dugc khudy. Sau khi tién hanh loc ndng, hdn hop nay dugc gia
nhiét lai dén 78°C, va tinh thé d4 két tia trong dich loc dugc hoa tan. Dung dich chira
natri hydroxit (81,6g) tan trong nudc (240mL) dugc cho chdy vao trong dung dich néu
trén va hdn hop nay duoc khudy dudi hdi luu trong 30 phut. Nude (2,4L) duge them
vao hdn hop ndy, tip d6 duoc 1am ngudi dén 40°C trong khi duge khudy. Chét rin két
thia duoc loc va rira bing nude (16L). Chét rén dugc 1am khé & 80°C dé thu dugc chét
rén mau tring 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-on
anhydrit (637g).

Phé "H-NMR ctia anhydrit thu duge néu trén duge do theo cling cach thirc nhu
trong vi du 1. Fig.11 thé hién phd 'H-NMR (DMSO-ds, TMS). Nhu dugc thé hién
trong Fig.11, trong phd 'H-NMR (DMSO-dg, TMS), quan sat thdy cac dinh & 1,63ppm
(tt, J=7,3 Hz, ] =7,1 Hz, 2H), 1,80ppm (tt, J = 7,3 Hz, ] = 6,3 Hz, 2H), 2,44ppm (t, ] =
7,1 Hz, 2H), 2,61ppm (m, 4H), 3,05ppm (m, 4H), 4,05ppm (t, J = 6,3 Hz, 2H),
6,29ppm (d, J =9,5 Hz, 1H), 6,80ppm (d, J = 2,5 Hz, 1H), 6,80 (dd, =94 Hz, ] =
2,5 Hz, 1H), 6,88ppm (dd, J =7,8 Hz, 0,8 Hz, 1H), 7,27ppm (dd, J = 7,8 Hz, ] = 7,8 Hz,
1H), 7,39ppm (dd, J = 5,6 Hz, 0,8 Hz, 1H), 7,55ppm (d, J = 9,4 Hz, 1H), 7,61ppm (d, J
= 7,8 Hz, 1H), 7,69ppm (d, J = 5,6 Hz, 1H), 7,80ppm (d, J = 9,5 Hz, 1H) va 11,60 (s,
1H).

Phé nhidu xa bt tia X ciia anhydrit thu duoc néu trén duge do theo cling cach
thitc nhu trong vi du 1. Fig.12 thé hién phd nhidu xa bot tia X. Nhu duoc thé hién trong
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Fig.12, trong phd nhiu xa bot tia X, quan st thiy cac dinh nhidu xa ¢ 20 = 14,4°, 19,1°,
20,2°,21,3°va23,2°.

Phé IR (KBr) ctia anhydrit thu dugc néu trén dugc do theo cling cch thirc nhu
trong vi du 2. Fig.13 thé hién phd IR (KBr). Nhu dugc thé hién trong Fig.13, 7-[4-(4-
benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-on cd cac dai hip phu
trong phd IR (KBr) trong ving lan cin ctia sb séng 2941cm?, 2818cm™, 1655cm’™,
1624cm™, 1449cm™, 1221cm™ va 833cm™.

Ham luong nudc cia anhydrit dugc dicu ché bang phuong phép néu trén dugc
do theo cling céch thirc nhu trong vi du 2. Két qua cho thiy ring anhydrit ma thu dugc

¢6 ham luong nude 13 0,04% trong luong.
Vi du thi nghiém 1: Po luong du thude trong co

Dihydrat ctia sang ché (150mg) duoc phan tin trong mdi trudng huyén phu
(1ImL) dugc mo ta dudi day, va dugc nghién thanh bot sir dung c4c hat zircon oxit Smm
(1,2g, thoi gian nghién thanh bdt: 30 phut) trong khi khudy bang dung cu khudy. Moi
truong huyén phit dugc sir dung dé nghién thanh bot 13 dung dich chira 0,832% (trong
lwong/thé tich) natri carboxymetylxentuloza (CMC-Na), 4,16% (trong luong/thé tich)
manitol va 0,074% (trong luong/thé tich) natri dihydrophosphat monohydrat. D pH
clia dung dich dugc didu chinh dén 7,0 bing cach thém mét luong thich hop natri
hydroxit. Nong d6 ctia mdi ché phim dugc diéu chinh dén 100mg/mL st dung méi
truong nay.

Dihydrat (san phim dugc nghién min) thu dugc ndy c6 duong kinh hat trung
binh 3,5um. Anhydrit dugc cho nghién thanh bt theo cling céch thirc dé thu duogc
anhydrit (san phdm dugc nghién min) c6 duong kinh hat trung binh 3,5um. Pudng kinh
hat trung binh dugc do st dung mdy phén tich kich ¢ hat bang nhiéu xa tia laze
(SALD-3000J hodc SALD-3100, do Shimadzu Corporation san Xuét).

MBbi ché phim dé tiém chira dihydrat cia sang ché (san phim duoc nghién min,
dudng kinh hat trung binh: 3,5um) hogc anhydrit (san phém dugc nghién min, duong
kinh hat trung binh: 3,5um) thu dugc theo quy trinh néu trén. Bang 1 thé hién cac ché
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phém nay.

M&i ché phém tiém thu dugc dugc tiém trong co cia chudt voi lidu luong
25mg/kg. Mbi ché phim tiém dugc tiém vao ba con chudt. 56 ngdy sau khi tiém, giai

phau chudt va sb lwong chudt cho thiy luong du thudc trong co dugc tinh. Bang 2 thé

hién céc két qua nay.
Béang 1
, Ché pham
Hoat chat 100mg
Natri carboxymetylxenluloza 8,32mg
Mannitol 41,6mg
Natri dihydrophosphat 0,74mg
monohydrat
Natri hydroxit . QS
(dugc dieu chinh dén do pH7)
Nudc cat Q.S.
Tong ImL
Béang 2
z S6 luong c6 phan du trong co
Hogt chit (S6 luong co phén du/Tdng)
Dihydrat 3/3
Anhydrit 0/3

Vi du thi nghiém 2: Thi nghiém dugc dong hoc stir dung ché

Céc ché phim tiém chira dihydrat ctia sing ché 1am hoat chit dugc bao ché nhur
thé hién trong bang 3. Mdi trong s céc ché phim tiém dugc tiém vao trong co dii cla
ché véi lidu lugng sao cho 10mg/kg hoat chét dugc tinh 1am anhydrit clia sang ché co
trong d6. Fig.14 13 dd thi thé hién tuong quan gitta thdi gian-ndng d6 méu trung binh
sau khi tiém. Tir Fig.14, c6 thé thy rd rang 13 dic tinh giai phéng kéo dai c6 thé duoc
duy tri 6n dinh hon 30 ngay ké tir khi tiém. Quan sat sy kich thich & vi tri tiém 7 ngay
sau khi tiém va két qua cho thiy sy kich thich 14 thép.
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Béng 3
Vi du thi nghiém 2

Théanh phén Luong (mg)
Dihydrat cta sang ché 108
Sorbitol 50
Natri carboxymetylxenluloza 10
Natri dihydrophosphat dihydrat 0,78
Benzyl benzoat 1
Polysorbat 80 2
Natri hydroxit Q.S. (pH 7,0)
Nudc tiém Q.S.
Tong ImL
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YEU CAUBAO HQ

1. Dihydrat cia 7-[4-(4-benzo[b]thiophen-4-yl-piperazin-1-yl)butoxy]-1H-quinolin-2-

on.

2. Dihydrat theo diém 1 ma c6 cac dinh dac trung & cac géc nhiéu xa (20) 12 8,1°, 8,9°,
15,1°, 15,6° va 24,4° trong mau nhiéu xa bot tia X do bz‘?lng birc xa déng O budc song A
=1,5418A qua don séc ké.

3. Dihydrat theo diém 1 hofic 2 ma c6 cc dinh dic trung & 3509cm™, 2934cm™,
2812cm™, 1651cm™, 1626cm™, 1447cm™, 1223cm™ va 839cm™ trong phd hdp phu

hdng ngoai dugc do bing phuong phap ding vién nén kali bromua.

4. Dihydrat theo diém bét ky trong s6 céc diém tir 1 dén 3 ma c6 c4c dinh dic trung &
1497cm'1, 1376cm™, 1323cm'1, 13llcm'1, 1287cm'1, 1223cm™ va 781cm™ trong phé
Raman.

5. Dihydrat theo diém bt ky trong s6 cac diém tir 1 &én 4 ma chira nude véi luong tir

6,5 dén 8,8% trong luong,

6. Dihydrat theo diém bét ky trong s6 cac diém tir 1 dén 5 ma c6 dinh trong phé 'H-
NMR ¢
1,64ppm (tt, J=7,4Hz, J=7,4Hz, 2H),
1,80ppm (tt, J=7,0Hz, J=7,0Hz, 2H),
2,44ppm (t, J=7,5Hz, 2H),
2,62ppm (br, 4H),
3,06ppm (br, 4H),
3,32ppm (s, 4H + H;0),
4,06ppm (t, J=6,5Hz, 2H),
6,29ppm (d, J=9,5Hz, 1H),
6,80ppm (d, J=2,5Hz, 1H),
6,80ppm (dd, J=2,5Hz, J=9,0Hz, 1H),
6,88ppm (d, J=7,5Hz, 1H),
7,27ppm (dd, J=7,8Hz, J=7,8Hz, 1H),
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7,40ppm (dd, J=0,5Hz, J=5,5Hz, 1H),
7,55ppm (d, J=9,0Hz, 1H),
7,61ppm (d, J=8,0Hz, 1H),
7,6%9ppm (d, J=5,5Hz, 1H),
7,80ppm (d, J=9,5Hz, 1H) va
11,57ppm (s, 1H).
7. Chét cht vén timg phén thu thé dopamin D, chira dihydrat theo diém bét ky trong s6

céc diém tir 1 dén 6 lam hoat chét.

8. Chét ddi khéang thy thé 5-HT4 chira dihydrat theo diém bét ky trong sb céc diém tir 1

dén 6 1am hoat chét.

9. Chét trc ché hip phu serotonin chira dihydrat theo diém bét ky trong sb céc diém tir 1

dén 6 1am hoat chét.

10. Chét trc ché tai hap phu serotonin chira dihydrat theo diém bét ky trong s6 cac diém
tir 1 dén 6 1am hoat chét.

11. Chét dbi khang thy thé o, chira dihydrat theo diém bét ky trong s6 cac diém tir 1 dén
6 1am hoat chét.

12. Dugc phém chira dihydrat theo diém bét ky trong sb cac diém tir 1 dén 6 va chét

mang duoc dung,
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[Fig. 1]
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[Fig. 4]
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[Fig. 5]
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[Fig. 7]
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[Fig. 8]
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[Fig. 9]
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[Fig. 12]
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[Fig. 14]
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