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(57) Sang ché dé cap dén mudi palbociclib, dang hydrat va solvat ctia ching, ching han
nhu mudi palbociclib hydro bromua (1:1), mudi palbociclib hydro bromua (1:2) dihydrat,
mudi palbociclib hydroclorua (1:1) dang E, mudi palbociclib sulfat (2:1) dihydrat, mudi
palbociclib camsylat (1:1), mu6i palbociclib napsylat (1:1), mudi palbociclib napsylat (1: 2)
dihydrat, mu6i palbociclib tosylat (1:1), muoi palbociclib xitrat (1:1) monohydrat, mu6i
palbociclib maleat (1:1) dang I, mu6i palbociclib maleat (1:1) dang II va mu6i palbociclib
oxalat (1:1). Ngoai ra sang ché con dé cap dén phuong phap diéu ché cac loai mudi
palbociclib trén va duoc pham chira chung.
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Linh vire ky thuét dwoce dé cap |

Sang ché dé& cap dén cac dang mudi méi khac nhau cia palbociclib, dang khan,
dang hydrat va solvat ctia chting, phuong phap diéu ché va dwoc phdm chira chung, cling
nhu viéc st dung cac dang trén trong y hoc.

Céng thic ciu tao cua 6-axetyl-8-xyclopentyl-5-metyl-2-{[5-(1-piperazinyl)-2-
piridinyl]amino} pyrido[2,3-d]pyrimidin-7(8H)-on, danh phap qubc té: palbociclib (1)

[CAS: 571190-30-2] 12 nhu sau:
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Tinh trang k¥ thuit ciia sang ché

P biét ring palbociclib phong bé c6 chon loc hai enzym té bao trong qué trinh
kiém soat chu trinh té bao c6 vai trd trong qué trinh sinh truéng va ting sinh cia té bao
ung thu, kinaza phu thudc xyclin typ 4 va 6 (CDK4 va CDK6).

Palbociclib dua ra co hoi trj liéu tich cyc cho nhitng bénh nhan ung thu v trong
giai doan tién trién. Liéu phép palbociclib dugc bd tro bang letrozol cai thién dang ké ty
I¢ séng sét va bénh khong dién tién & bénh nhan ung thu vt ER/HER™ duoc dénh gid 1a
thich hop vé6i qua trinh didu tri so v6i lidu phap chi dung letrozol.

Cong bb don qudc té s6 WO 2003/062236 dé cap dén palbociclib c¢6 cong thuc (1)
va mubi axit clohydric ctia né. Hé s ty lugng ctia mudi axit clohydric (vi du 36) duge dé
cdp trong don séng ché nay 1a: palbociclib - 2,4H,0 - 1,85HCL.

Cong bd don quée té s WO 2005/005426 khing dinh ring cin thiét phai didu ché
mubi do dang bazo cia n6é c6 do tan kém (9ug/ml). Cong bd don nay d& cap dén

palbociclib isethionat dang A, isethionat dang B va isethionat dang D. Cong bd don nay
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con dé cap dén palbociclib mono-mesylat dang A, dang B, dang C va dang D, mudi
mono-hydroclorua, di-hydroclorua va tosylat cuia ching. Trén co s& cong b don néu
trén, mudi palbociclib di-HCI thé hién d6 tan trong nuéc thich hgp, nhung né cling c6
thé hép thu mot lugng nudce 16n (>2m/m%) ngay ca khi & d6 4m twong ddi thép (10%
RH), do d6 khong thich hgp cho muc dich phat trién dugc phém. Hon ntta, trén co s& cac
diéu da cong bd, mudi palbociclib mono-HCI ciing khong thich hgp cho viée phat trién
thube, vi & 0 4m twong dbi trén 80% no c6 kha nang hip thu hon 2% nudce, ngodi ra con
¢6 cac van dé trong qua trinh didu ché quy mo 16n. |

Céng b don quéc té s6 WO 2014/128588 mb ta tinh thé bazo palbociclib dang A
va dang B. Cong bd don nay dé cap dén dang A duoc didu ché vi c6 tinh chét hod 1y tdt
hon, c& hat cua dang ndy dédc trung véi cac thong s6 Dyq: 5-10pum, Dso: 10-45pum, Dyy:
30-125pum so v6i bazo dugce didu ché trong bing séng ché nay.

W02016/066420 Al boc 16 cac dang tinh thé ciia mubi mono-HCI ciia palbociclib
cing nhu phwong phap diéu ché cic dang tinh thé nay.

EP 3 231 805 Al boc 16 dang tinh thé ciia mudi maleat ctia palbociclib.

Ban chit k§ thuit ciia sing ché

C6 thé didu ché mot cach c6 hidu qua cic hoat chét tinh khiét va di“)ng déu v& mit
hinh thai 14 mot nhu ciu ludn ton tai trong nganh cdng nghiép duge phim. Pay 14 didu
kién co ban dé c6 thé dap ung yéu ciu vé qua trinh bao ché dugc phim, dam bao chat
lwong va yéu ciu ciia co quan dang ky dugc pham. Mot didu da duoc biét 15 rang dbi véi
cac loai mudi khac nhau va céc dang da hinh, sy khac biét xay ra & cac tinh chét quan
trong nhu do tan, do on dinh hoa hoc, do dn dinh hinh thai, tde do tan, sinh kha dung,
kha ning loc, kha niang kho, va kha ning tao vién nén. Hon nita, tir khia canh tiét kiém
chi phi diéu ché, diéu tbi quan trong 14 phai tao ra dugc san phim bing phwong phap c6
thé 4p dung trén quy mo cong nghiép, dé tai sit dung va tao ra mubi khong nhiém tap
chat, ddng déu v& mit hinh théi. |

Trong mdi trudng nude, bazo palbdciclib ¢6 d0 tan thdp, didu nay han ché do sinh
kh& dung ctia n6. Do tan thap cling lam han ché phuong phép sir dung hop chét va viéc
bao ché chiing & dang thudc rén.

Do d6, cin phai diéu ché céc loai mubi méi ctia bazo palbociclib c6 cong thuc (1)

¢ cac tinh chat wu viét hon so voi bazo va mudi di di€u ché duge hién nay. Do d6, muc

-3



36408

dich cua sang ché 1a didu ché céc loai mubi palbociclib méi c6 @6 tinh khiét cao, dong
d2u v& mat hinh théi, c6 do tan va céc tinh chit hod 1y cia cac loai.muéi nay thuong uu
viét hon so vdi d6 tan va cac tinh chit hoa 1y cia céac loai bazo va mubi da biét, cac loai
mudi méi theo séng ché c6 do dn dinh hod hoc it nht 13 t5t nhu bazo palbociclib hodc
cac loai mudi d3 biét, va hon nita, cb thé duoc didu ché én dinh va thuc hién duoc trén
quy mo cong nghiép.

Muc dich néu trén dat duoc béng phuong phap diéu ché cac loai mubi va dang da
hinh mdi cia palbociclib theo sang ché, cu thé hon 13 phuong phap didu ché mubi
palbociclib dugc tao thanh véi axit 4-toluensulfonic.

Y tudng tao ra co s& cho séng ché 12 viéc didu ché mudi palbociclib méi c6 d§ tan
trong mdi trudng nudce t6t hon so véi bazo palbociclib, va cb dd n dinh va tinh chit hoa
Iy wu viét hon so véi mubi palbociclib va bazo palbociclib da biét trong linh vue k¥ thuat
nay.

Pang ngac nhién 1a mubi palbociclib méi theo sang ché c6 do tan tét hon & mot sb
diéu kién nhét dinh so v&i do tan ciia bazo trong Iinh vyc k¥ thuat nay. Phin mo ta vé
thtt nghiém do tan dugc trinh bay sau phén trinh bay vé s6 liéu hinh théi hoc.

Trong sb cac loai mudi palbociclib theo sang ché, dang mubi palbociclib tosylat
dugce chung minh 13 dic biét vu viét, ngoai ra, n6é con coé do dn dinh tét hon so véi dang
palbociclib tham chiéu, nghia 12 it tap chét tao thanh hon trong qu4 trinh bao quan, ching
han, va, hon nita, né c6 40 tan t5t hon dang ké trong moi truong axit nhe (pH=4,5).

Ngoai ra, dang mubi nay cé d6 hat 4m thip dang ngac nhién.

M5 ta vin tit hinh vé

Fig.1: Phd nhiéu xa bot tia X ciia mubi palbociclib hydro bromua (1:1) (khong nam
trong pham vi ctia sang ché).

Fig.2: Puong ding nhiét hép thu nudc cla mudi palbociclib hydro bromua (1:1)
(khong ndm trong pham vi ctia sang ché) & 25°C.

Fig.3: Phd nhifu xa bot tia X cia mudi palbociclib hydro bromua (1:2) dihydrat
(khong ndm trong pham vi cia sang ché).

Fig.4: Duong ding nhiét hip thu nudc cla mubi palbociclib hydro bromua (1:2)
dihydrat (khéng ndm trong pham vi clia sing ché) & 25°C.
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Fig.5: Phé nhiu xa bot tia X cua mudi palbociclib hydroclorua (1:1) dang E
(khong ndm trong pham vi ciia sang ché).

Fig.6: Duong déng nhiét hip thu nuée clia mudi palbociclib hydroclorua (1:1) dang
E (khong ndm trong pham vi ctia sang ché) & 25°C.

Fig.7: Phd nhifu xa bot tia X ctia mudi palbociclib sulfat (2:1) dihydrat (khong nim
trong pham vi ctia sang ché).

Fig.8: Puong déng nhiét hip thu nudc cta mudi palbociclib.sulfat (2:1) dihydrat
(khong nim trong pham vi clia sang ché) & 25°C

Fig.9: Phd nhifu xa bot tia X cla mudi palbociclib camsylat (1:1) (khong nim
trong pham vi ctia sang ché).

Fig.10: Pudng déng nhiét hip thu nuée ciia mudi palbociclib camsylat (1:1) (khong
nim trong pham vi ciia sang ché) & 25°C.

Fig.11: Phd nhidu xa bot tia X ctia mudi palbociclib napsylat (1:1) (khong nim
trong pham vi ctia sang ché).

Fig.12: Pudng ding nhiét hap thu nuéc cia mudi palbociclib napsylat (1:1) (khong
nim trong pham vi cta sang ché) & 25°C.

Fig.13: Phd nhiéu xa bot tia X cua mudi palbociclib napsylat (1:2) dihydrat (khong
nim trong pham vi cia sang ché).

Fig.14: Puong ding nhiét hip thu nudc ctia mubi palbociclib napsylat (1:2)
dihydrat (khong ndm trong pham vi clia sing ché) & 25°C.

Fig.15: Ph6 nhiu xa bt tia X ciia mudi palbociclib tosylat (1:1).

Fig.16: Dudng déng nhiét hdp thy nuée cia mudi palbociclib tosylat (1:1) & 25°C.

Fig.17: Phé nhifu xa bt tia X ctia mudi palbociclib xitrat (1:1) monohydrat (khong
nim trong pham vi cia sang ché).

Fig.18: Pudng ding nhiét hip thu nuéc cia mudi palbociclib xitrat (1:1)
monohydrat (khong nim trong pham vi ctia sang ché) & 25°C. |

Fig.19: Phd nhidu xa bt tia X ciia mubi palbociclib maleat (1:1) dang I (khong
nim trong pham vi cla sang ché).

Fig.20: Duong déng nhiét hip thu nuwéc clia mudi palbociclib maleat (1:1) dang I
(khong nim trong pham vi clia sing ché) & 25°C.

Fig.21: Phd nhidu xa bot tia X cta mudi palbociclib maleat (1:1) dang II (khong

nam trong pham vi cta sang ché).
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Fig.22: Puodng ding nhiét hap thu nudc cua mudi palbociclib. maleat (1:1) dang II
(khong nam trong pham vi cua sang ché) & 25°C.

Fig.23: Phd nhiéu xa bot tia X cla mudi palbociclib oxalat (1:1) (khong nim trong
pham vi cua sdng ché).

Fig.24: Puong ding nhiét hép thu nuéc cua mudi palbociclib oxalat (1:1) (khong

ndm trong pham vi clia sing ché) & 25°C.

M6 ta chi tiét sang ché

Sang ché dé cap dén mudi binh thudong va mudi axit cla palbociclib, cling nhu
dang hydrat va solvat ciia chung. Cu th8, sang ché d& cap dén mudi palbociclib tosylat
(1:1). |
Diéu kién do cong hwdng tir hat nhin (NMR)

Phd cong hudéng tir hat nhan (NMR) cta mubi theo sang ché duge do st dung cac
thiét bi sau:

- VARIAN INOVA 500 (500 MHz)

- BRUKER AVANCE III 400 (400 MHz)

Céc phép do cong huong tir hat nhan (NMR) cia mubdi méi trong tit ca cac truong
hop duoc thuc hién trong pha dung dich, dimetyl sulfoxit dugc do-té-ri héa (DMSO-dg)
dugc st dung lam dung moi.

Phan tich hip thu hoi dong hoc (DVS)
May phén tich hép thu hoi dong hoc SMS DVS Advantage

Thiét bi:
DVSA1-STD
Khi quyén: Nito
Tbng téc do6 khi: 200ml/phit
Dung moi: Nude
Nhiét do: 25°C
Diéu chinh: Vong mo
C& budc: 5% RH
Phén doan: DMDT ‘Tiéu chuén do 6n dinh: | 0,002%/phut
Cira so: 5 phut
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Thoi gian d6 6n dinh ti thiéu: 30 phut

Thoi gian phan doan téi da: 360 phut

Tén suét sao luu dit lidu: 1 phut
Khoang 1: % RH thyc té — 95% RH
Khoang do: Khoang2:  95%RH —0%RH
Khoéng 3: 0% RH — % RH thuc té

Diéu kién do nhiéu xa bt tia X:
Dbi véi tht ca cac hop chét theo sang ché, sb 1iéu nhifu xa bdt tia X dugce ghi cho

mudi theo sang ché & dang bdt, thu nhan dugc & cac dicu kién sau:

Thiét bi: Thiét bi do phd nhifu xa bdt tia X PANalytical
Empyrean

Kiéu do: Chiéu xuyén

Ong tia X

Loai: Ong phén giai cao Empyrean Long Fine Focus

Cuc am: Cu

Buéc song: Ka (1,541874 A)

Hoi tu: Hoi tu théng

Quang hoc phia ngudn chiéu xa

Khe phan ky: Khe cb dinh 1/2°

Guong: Guong hoi tu e-lip

Khe Soller: 0,04 rad

Khe gidm tan xa: Khe ¢b dinh 1/2°

Quang hoc phia bd phat hién

Khe trc ché tan xa: Khe c6 thé 1ap trinh, theo ché d6 ¢6 dinh: 1/2°
Khe Soller: 0,04 rad

Giai doan mau

Kiéu: Giai doan xoay mAu truyén qua — phan xa
Téc d quay mau: 1 vong/pht

Dao cit mau: sit dung bo can burc xa truyén qua
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Bo phét hién

Loai: B0 phat hién dién tich 1X1 PIXcel 3D

Ché d6 phat hién: Ché do cua bo phat hién 1a quét duong thing (1D)
b0 dai hoat dong: 3,3473°

Chuén bi mau: M3u chwa nghién bot dugc dit gitta cac tim Mylar
Cai dat thong sb do

Nhiét do: Nhiét d6 phong

Dién thé tang toc: 45kV

Dong dbt néng anot: 40mA

Quét: quét vuong goc (6/0) lién tuc

Khoang do: 2,0000 —34,9964° 26

Budéc do: 0,0131° 26

Thoi gian cho mbi buéc do: 109,650
S6 chu trinh do: 1 gidy
Thoi gian do: ~20 phut

Pugc mo ta & ddy 13 dang tinh thé ctia mudi palbociclib hydro bromua (1:1), dinh
nhiéu xa bot tia X dic trung ctia n6 1a nhu sau: 26 (£0,2° 26): 7,46; 9,52; 11,39; 19,09;
21,82. Cu thé hon, dang tinh thé nay co thé dac trung boi cac dinh nhiéu xa bot tia X sau
day: 20 (£0,2° 20): 7,46; 9,52; 11,39; 14,71; 16,41; 19,09; 20,67; 21,82; 23,44; 25,02. Cu
thé hon nita 13, dang tinh thé nay c6 thé dic trung béi cac dinh nhiéu xa bot tia X sau
day: 20 (£0,2° 20): 4,89; 7,46; 8,28; 9,52; 9,79; 11,39; 13,20; 14,71; 16,41; 16,85; 17,49;
18,04; 19,09; 20,29; 20,67; 21,82; 22,26; 22,86; 23,15; 23,44; 23,73; 24,36; 24,62;
25,02; 25,39; 25,73; 26,55; 26,86; 28,83; 29,69; 30,31; 30,58; 31,22; 32,25; 32,65;
33,19; 33,68; 34,34. Dinh nhidu xa bt tia X dic trung ciia dang tinh thé ndy dugc thé
hién trén Fig.1, va cudng do tin hiéu 12 1% hodc cao hon dugc néu tom tit trong bang 1
sau day.

Béang 1
S4 liéu nhidu xa bot tia X cla mudi palbociclib hydro bromua (1:1)

(cudng do twong dbi > 1%)

Dinh 20 (°) d (A) Cuong d6 tuong dbi
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(%)
1 4,89 18,04 1
2 7,46 11,85 8
3 8,28 10,68 2
4 9,52 9,28 12
5 9,79 9,03 2
6 11,39 7,76 30
7 13,20 6,70 3
8 14,71 6,02 16
9 16,41 5,40 25
10 16,85 5,26 5
11 17,49 5,07 4
12 18,04 4,91 10
13 19,09 4,65 58
14 20,29 4,37 3
15 20,67 4,29 19
16 21,82 4,07 100
17 22,26 3,99 9
18 22,86 3,89 2
19 23,15 3,84 10
20 23,44 3,79 18
21 23,73 3,75 1
22 24,36 3,65 o
23 24,62 3,61 7
24 25,02 3,56 19
25 25,39 3,50 9
26 25,73 3,46 4
27 26,55 3,36 20
28 26,86 3,32 9
29 28,83 3,09 6
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30 29,69 3,01 1
31 30,31 2,95 5
32 30,58 2,92 12
33 31,22 2,86 5
34 32,25 2,77 5
35 32,65 2,74 6
36 33,19 2,70 2
37 33,68 2,66 3
38 34,34 2,61 6

Pudng ding nhiét hép thu nuée cia mudi palbociclib hydro bromua (1:1) dugc md
td ¢ day dugc do & 25°C dugce thé hién trén Fig.2. RS rang 1a hop chét nay khong c6 do
hat 4m déng ké.

Dugc md t& & ddy 1a dang tinh thé cia mudi palbociclib hydro bromua (1:2)
dihydrat, dinh nhidu xa bot tia X dic trung ciia né 12 nhu sau: 20 (£0,2° 20): 3,16; 6,31;
9,22; 9,48; 27,30. Cu thé hon, dang tinh thé nay c6 thé dic trung béi céc dinh nhidu xa
bot tia X sau day: 20 (£0,2° 20): 3,16; 6,31; 9,22; 9,48; 15,85; 19,18; 21,61; 22,44,
26,39; 27,30. Cu thé hon nita 13, dang tinh thé nay co thé dic trung bai cac dinh nhiéu xa
bt tia X sau day: 260 (£0,2° 20): 3,16; 6,31; 8,08; 9,22; 9,48; 12,63; 12,88; 13,62; 14,00;
15,85; 16,17; 19,18; 19,64; 19,96; 20,24; 20,93; 21,61; 22,44; 23,22; 23,76; 24,12;
24.90; 25,13; 25,39; 25,93; 26,39; 26,93; 27,30; 28,23; 28,47; 29,66; 30,46; 31,44;
31,98; 32,21; 32,74; 33,56. Dinh nhiu xa bot tia X dic trung cua dang tinh thé nay dugc
thé hién trén Fig.3, va c4c cuong do tin hiéu 16n hon 4% dugc néu tém tit trong bang 2
sau day:

Bang 2
S liéu nhiu xa bot tia X ctia mudi palbociclib hydro bromua (1:2) dihydrat

(cudng d6 twong dbi > 4%)

Cuong do twong ddi

Dinh 26 (°) d(A) uong do tuong €ot
(%)
1 3,16 27,95 100
2 6,31 13,99 35
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3 8,08 10,93 5

4 9,22 9,58 78
5 9,48 9,32 20
6 12,63 7,00 9

7 12,88 6,87 6

8 13,62 6,50 11
9 14,00 6,32 11
10 15,85 5,59 22
11 16,17 5,48 13
12 19,18 4,62 29
13 19,64 4,52 18
14 19,96 4,44 23
15 20,24 4,38 28
16 20,93 4,24 10
17 21,61 4,11 38
18 22,44 3,96 61
19 23,22 3,83 30
20 23,76 3,74 12
21 24,12 3,69 19
22 24,90 3,57 13
23 25,13 3,54 33
24 25,39 3,50 39
25 25,93 3,43 11
26 26,39 3,37 54
27 26,93 3,31 7

28 27,30 3,26 72
29 28,23 3,16 16
30 28,47 3,13 13
31 29,66 3,01 7
32 30,46 2,93 10
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33 31,44 2,84 5
34 31,98 2,80 &
35 32,21 2,78 6
36 32,74 2,73 10
37 33,56 2,67 18

Puong dang nhiét hip thu nuéc cla mudi palbociclib hydro bromua (1:2)
dihydrat dugc md ta & day duogc do & 25°C duoc thé hién trén Fig.4. RS rang 1a hop chét
nay c6 d¢ hut 4m dang ké.

Puoc mé ta & day 1a mubi palbociclib hydroclorua (1:1) tinh thé dang E, dinh
nhiéu xa bot tia X ddc trung clia n6 13 nhu sau: 26 (£0,2° 26): 4,94; 9,88; 11,47; 19,01;
22,16. Cu thé hon, dang tinh thé nay co thé dic trung bdi cac dinh nhiéu xa bot tia X sau
day: 26 (£0,2° 26): 4,94; 9,47; 9,88; 11,47; 14,83; 16,31; 17,19; 19,01; 20,88; 22,16. Cu
thé hon nita 13, dang tinh thé nay cé thé dic trung bdi cac dinh nhiéu xa bot tia X sau
day: 20 (£0,2° 20): 4,94; 7,41; 8,31; 9,47, 9,88; 11,47; 13,19; 14,83; 15,65; 16,31; 17,19;
17,54; 18,26; 19,01; 19,23; 19,84; 20,18; 20,88; 22,16; 23,13; 23,58; 24,38; 24,81;
25,52; 25,87; 26,79; 27,32; 28,57; 29,07; 29,57; 30,08; 30,58; 30,97; 31,57; 32,18;
32,93; 33,75. Dinh nhiéu xa bot tia X dic trung cla dang tinh thé nay dugc thé hién trén
Fig.5, va cudong dd tin hiéu 1% hodc cao hon dugc néu tom tit trong bang 3 sau day:

Béang 3
S6 liéu nhiu xa bot tia X cla mudi palbociclib hydroclorua (1:1) dang E

(cudng do twong dbi > 1%)

Dinh 20 (°) d(A) Cmmg?z§mgd&
1 4,94 17,89 10
2 7,41 11,92 4
3 8,31 10,64 3
4 9,47 9,33 7
5 9,88 8,95 14
6 11,47 7,71 24
7 13,19 6,71 5
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8 14,83 5,97 14
9 15,65 5,66 1
10 16,31 5,43 13
11 17,19 5,15 13
12 17,54 5,05 2
13 18,26 4,85 3
14 19,01 4,66 36
15 19,23 4,61 9
16 19,84 4,47 3
17 20,18 4,40 1
18 20,88 4,25 18
19 22,16 4,01 100
20 23,13 3,84 5
21 23,58 3,77 8
22 24,38 3,65 4
23 24,81 3,59 3
24 25,52 3,49 11
25 25,87 3,44 12
26 26,79 3,33 13
27 27,32 3,26 7
28 28,57 3,12 3
29 29,07 3,07 1
30 29,57 3,02 1
31 30,08 2,97 1
32 30,58 2,92 1
33 30,97 2,88 8
34 31,57 2,83 1
35 32,18 2,78 2
36 32,93 2,72 1
37 33,75 2,65 2
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Pudng déng nhiét hip thu nude cia mubi palbociclib hydroclorua (1:1) dang E
duge mb ta & day duge do & 25°C dwgce thé hién trén Fig.6. RS rang 12 hop chat nay c6
d6 hat 4m khong dang ké.

Pugc md td & diy 1a mubi palbociclib sulfat (2:1) dihydrat dang tinh thé, dinh
nhiu xa bot tia X dic trung cua né 1a nhu sau: 26 (+0,2° 26): 3,29; 4,85; 6,56; 9,69;
11,09. Cu thé hon, dang tinh thé nay co thé dugc dic trung boi cac dinh nhiéu xa bot tia
X nhu sau: 26 (£0,2 °20): 3,29; 4,85; 6,56; 9,69; 9,84; 11,09; 11,24; 14,57, 20,61, 24,28.
Cu thé hon nita 13, dang tinh thé nay co thé dac trung bdi cac dinh nhiéu xa bot tia X sau
day: 20 (£0,2° 20): 3,29; 4,85; 6,56; 9,69; 9,84; 11,09; 11,24; 12,17; 12,42; 13,05; 14,41;
14,57; 15,45; 17,07; 17,48; 18,22; 18,41; 18,62; 18,91; 19,30; 19,89; 20,20, 20,61,
21,22:22.,10; 22,31; 22,69; 22,86; 23,80; 24,28; 24,49; 25,05; 26,69; 27,61; 29,36. Dinh
nhidu xa bdt tia X dic trung ciia dang tinh thé nay dugc thé hién trén Fig.7, va cdc cudng
d6 tin hidu 16n hon 2% dugc néu tém tit trong bang 4 sau day:

Bang 4
S liéu nhidu xa bot tia X ciia mudi palbociclib sulfat (2: 1) dihydrat

(cudng do twong ddi > 2%)

Dinh 26 (°) d(A) Cuong d(?,/: ;r ong 401
1 3,29 26,87 62
2 4,85 18,21 100
3 6,56 13,46 43
4 9,69 9,12 29
5 9,84 8,98 27
6 11,09 7,97 30
7 11,24 7,87 8
8 12,17 7,27 3
9 12,42 7,12 6
10 13,05 6,78 4
11 14,41 6,14 3
12 14,57 6,08 7
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13 15,45 5,73 4
14 17,07 5,19 5
15 17,48 5,07 4
16 18,22 4,86 5
17 18,41 4,81 3
18 18,62 4,76 5
19 18,91 4,69 5
20 19,30 4,60 3
21 19,89 4,46 9
22 20,20 4,39 10
23 20,61 4,31 11
24 21,22 4,18 3
25 22,10 4,02 7
26 22,31 3,98 4
27 22,69 3,92 7
28 22,86 3,89 3
29 23,80 3,74 3
30 24,28 3,66 22
31 24,49 3,63 6
32 25,05 3,55 6
33 26,69 3,34 6
34 27,61 3,23 3
35 29,36 3,04 4

Puong déng nhiét hdp thu nude ctia mudi palbociclib sulfat (2:1) dihydrat dugc

mo ta & day duoc do & 25°C duge thé hién trén Fig.8. R3 rang 1a hgp chét nay c6 do hut

am dang keé.

Puoc mé ta ¢ day 1a mudi palbociclib camsylat (1:1), dinh nhidu xa bot tia X dédc
trung ctia n6 1a nhu sau: 20 (+0,2° 20): 5,19; 8,42; 10,40; 12,58; 14,54. Cu thé hon, dang
tinh thé nay c6 thé dic trung béi cc dinh nhidu xa bot tia X sau day: 20 (+0,2° 26): 4,95;
5,19; 8,42; 10,40; 12,58; 14,54; 16,45; 18,54; 18,73; 23,56. Cu thé hon nita 13, dang tinh
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thé nay c6 thé dic trung béi cic dinh nhifu xa bt tia X sau day: 20 (+0,2° 26): 4,95;
5,19; 8,42; 10,40; 11,06; 11,29; 12,58; 12,92; 13,39; 14,16; 14,54; 15,52; 16,45; 16,89;
17,74; 18,54; 18,73; 19,29; 19,84; 20,53; 20,87; 21,35; 21,90; 22,33; 22,92; 23,56;
25,69; 29,20. Pinh nhiéu xa bot tia X dic trung cua dang tinh thé nay duoc thé hién trén
Fig.9, va céc cuong d tin higu 1én hon 4% dugc néu tom t4t trong bang 5 sau day:
Bang 5
S liéu nhiu xa bot tia X cla mudi palbociclib camsylat (1:1)

(cudng do trong ddi > 4%)

Dinh 26 (°) d(A) Cuome d((; /I ;I ong ot
1 4,95 17,86 26
2 5,19 17,00 100
3 8,42 10,50 44
4 10,40 8,50 22
5 11,06 7,99 6
6 11,29 7,83 7
7 12,58 7,03 76
8 12,92 6,85 15
9 13,39 6,61 7
10 14,16 6,25 5
11 14,54 6,09 55
12 15,52 5,71 13
13 16,45 5,38 32
14 16,89 | 5,25 16
15 17,74 4,99 23
16 18,54 4,78 38
17 18,73 4,73 32
18 19,29 4,60 6
19 19,84 4,47 10
20 20,53 4,32 29
21 20,87 4,25 20
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22 21,35 4,16 15
23 21,90 4,05 7

24 22,33 3,98 23
25 22,92 3,88 13
26 23,56 3,77 52
27 25,69 3,46 35
28 29,20 3,06 6

Puong déng nhiét hip thu nude cia mudi palbociclib camsylat (1:1) dugc md ta &
day duge do & 25°C duge thé hién trén Fig.10. RS rang 13 hop chét nay c6 do hat 4m
khong dang ké.

DPuogc m6 ta & day la mubi palbociclib napsylat (1:1), dinh nhidu xa bt tia X dic
trung clia n 12 nhu sau: 20 (£0,2° 260): 4,41; 8,37; 12,90; 15,65; 25,45. Séng ché dé cp
dén hop chét ¢6 dinh nhiu xa bot tia X nhu sau: 20 (+0,2° 26): 4,41; 8,37; 11,76; 12,90,
15,65; 16,52; 16,90; 21,05; 24,79; 25,45. Cu thé hon nita 13, dang tinh thé nay c6 thé dic
trung bai cac dinh nhiéu xa bot tia X sau day: 20 (+0,2° 20): 4,41; 7,17; 8,37; 8,83;
10,04; 11,76; 12,90; 13,25; 15,65; 16,16; 16,52; 16,90; 17,38; 17,72; 17,82; 18,29;
19,13; 19,52; 20,15; 20,51; 21,05; 21,63; 22,39; 23,00; 23,80; 24,79; 25,45; 28,54;
29.28: 30,70; 32,12. Pinh nhiéu xa bot tia X dic trung cua dang tinh thé nay dugc thé
hién trén Fig.11, va cac cudng d6 tin hiéu 16n hon 1% dugc néu tom tit trong bang 6 sau
day:

Bang 6
Sé liéu nhidu xa bot tia X clia mubi palbociclib napsylat (1:1)

(cudng do tuong d6i > 1%)

Dinh 26 (°) d (A) Cuone d(?, /: ;I ong dal
1 4,41 20,00 100
2 7,17 1231 7
3 8,37 10,56 11
4 8,83 10,01 5
5 10,04 8,81 6
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6 11,76 7,52 10
7 12,90 6,86 59
8 13,25 6,68 4

9 15,65 ' 5,66 55
10 16,16 5,48 15
11 16,52 5,36 26
12 16,90 5,24 22
13 17,38 5,10 8

14 17,72 5,00 16
15 17,82 4,97 13
16 18,29 4,85 6

17 19,13 4,64 10
18 19,52 ' 4,54 7

19 20,15 4,40 16
20 20,51 4,33 11
21 21,05 4,22 57
22 21,63 4,11 14
23 22,39 3,97 2

24 23,00 3,86 25
25 23,80 3,74 7

26 24,79 3,59 35
27 25,45 3,50 63
28 28,54 3,13 6

29 29,28 3,05 2
30 30,70 2,91 12
31 32,12 2,78 2

Puong déng nhiét hip thy nudc cua mudi palbociclib napsylat (1:1) dwgc md ta &
day duge do & 25°C duge thé hién trén Fig.12. RS rang 13 hop chét nay c6 do hut 4m
khong dang ké.
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DPuoc md ta & day 12 mudi palbociclib napsylat (1:2) dihydrat, dinh nhiéu xa bot tia
X dic trung cia no 12 nhu sau: 26 (£0,2° 260): 4,66; 9,37; 11,25; 17,11; 24,46. Cu thé
hon, dang tinh thé ndy c6 thé dic trung boi cac dinh nhifu xa bot tia X sau day: 20
(£0,2° 20): 4,66; 8,06; 9,37; 11,25; 12,10; 12,70; 16,14; 17,11; 19,20; 24,46. Cu thé hon
nita 13, dang tinh thé nay c6 thé dic trung béi cac dinh nhidu xa bot tia X sau day: 26
(£0,2° 20): 4,66; 8,06; 9,37; 9,56; 11,25; 12,10; 12,25; 12,70; 13,16; 13,52; 14,54; 14,77,
16,14; 16,68; 17,11; 17,38; 17,67; 17,91; 18,19; 18,33; 19,20; 19,62; 19,87; 20,03;
20,56; 20,87, 21,40, 21,92; 22,55; 23,04; 24,46; 25,13; 25,71; 26,56; 27,25; 28,13;
28.48: 28.96; 33,20. Dinh nhiéu xa bdt tia X dic trung ciia dang tinh thé nay duoc thé
hién trén Fig.13, va cac cuong d0 tin hiéu 16n hon 4% dugc néu tom tit trong bang 7 sau
day:

Bang 7
S6 liéu nhidu xa bot tia X cla mudi palbociclib napsylat (1:2) dihydrat

(cudng d6 twong dbi > 4%)

Dinh 20 (°) d (A) Crdmg d(?, A‘: ;I ong doi
1 4,66 18,93 100
2 8,06 10,96 9
3 9,37 9,43 24
4 9,56 9,25 11
5 11,25 7,86 45
6 12,10 7,31 32
7 12,25 7,22 9
8 12,70 6,97 29
9 13,16 6,72 5
10 13,52 6,54 16
11 14,54 6,09 22
12 14,77 5,99 14
13 16,14 5,49 39
14 16,68 5,31 17
15 17,11 5,18 64
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16 17,38 5,10 11
17 17,67 5,02 9
18 17,91 4,95 8
19 18,19 4,87 15
20 18,33 4,84 20
21 19,20 4,62 57
22 19,62 : 4,52 19
23 19,87 4,47 15
24 20,03 4,43 29
25 20,56 4,32 9
26 20,87 4,25 20
27 21,40 4,15 15
28 21,92 4,05 16
29 22,55 3,94 27
30 23,04 3,86 37
31 24,46 v 3,64 87
32 25,13 3,54 5
33 25,71 3,46 51
34 26,56 3,35 9
35 27,25 3,27 38
36 28,13 3,17 5
37 28,48 3,13 11
38 28,96 3,08 9
39 29,66 3,01 7
40 33,20 . 2,70 9

Duong ding nhiét hip thu nude ciia mudi palbociclib napsylat (1:2) dihydrat dugc
md ta ¢ ddy dugc do & 25°C dugce thé hién trén Fig.14. R6 rang 1a hop chét nay c6 d6 hut
4m dang ké.

DPuoc md ta & day la mudi cia palbociclib véi axit 4-toluensulfonic (1:1), dinh

nhifu xa bot tia X dic trung ctia n6 1a nhu sau: 26 (£0,2° 20): 5,18; 10,25; 13,45; 16,08;
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21,56. Cu thé hon, dang tinh thé nay ¢6 thé dic trung boi cac dinh nhiéu xa bt tia X sau
day: 26 (£0,2° 20): 5,18; 9,49; 10,25; 10,76; 13,45; 16,08; 17,97; 19,39; 21,56; 22,33. Cu
thé hon nita 13, dang tinh thé nay co6 thé dic trung bdi cac dinh nhiéu xa bdt tia X sau
day: 20 (£0,2° 20): 5,18; 8,40; 9,49; 10,25; 10,76; 12,48; 12,80; 13,45; 13,92, 14,37;
14,56; 16,08; 16,86; 17,27; 17,97; 18,39; 19,07; 19,39; 20,59; 21,25; 21,56; 22,03;
22.33; 23,21; 23,57; 24,37; 24,99; 25,55; 25,82; 26,72; 27,10; 28,05; 28,99; 29,35;
29,78; 30,21; 30,71; 31,26; 33,43. Dinh nhiéu xa bot tia X dic trung cia dang tinh thé
ndy dugc thé hién trén Fig.15, va cac cudng do tin hidu 16n hon 1% dwoc néu tém tat
trong bang 8 sau day:
Béang 8
S6 liéu nhifu xa bot tia X cla mudi ctia palbociclib véi axit 4-toluensulfonic (1:1)

(cuong 4o tuwong d6i > 1%)

Dinh 20 (°) d (A) Curtmg "‘(‘3 /: ;I ong doi
1 5,18 17,06 10
2 8,40 10,52 2
3 9,49 9,31 36
4 10,25 8,62 55
5 10,76 8,22 25
6 12,48 7,09 9
7 12,80 691 17
8 13,45 6,58 23
9 13,92 6,36 14
10 14,37 6,16 14
11 14,56 6,08 4
12 16,08 5,51 65
13 16,86 5,25 10
14 17,27 5,13 11
15 17,97 4,93 42
16 18,39 4,82 4
17 19,07 4,65 25
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18 19,39 4,57 30
19 20,59 4,31 22
20 21,25 4,18 18
21 21,56 4,12 100
22 22,03 4,03 29
23 22,33 3,98 57
24 23,21 3,83 19
25 23,57 3,71 9
26 24,37 3,65 31
27 24,99 3,56 6
28 25,55 3,48 16
29 25,82 3,45 31
30 26,72 3,33 11
31 27,10 3,29 3
32 28,05 3,18 9
33 28,99 3,08 7
34 29,35 3,04 13
35 29,78 3,00 5
36 30,21 2,96 3
37 30,71 2,91 3
38 31,26 2,86 11
39 31,53 2,84 5
40 33,43 2,68 6

Puong ding nhiét hap thu nudc cia mudi ctia palbociclib véi axit 4-toluensulfonic

(1:1) dugec mé ta & day dugce do & 25°C duge thé hién trén Fig.16. RS rang 1a hop chét

nay c6 do hut 4m khong déng ké.

Puoc mb ta & ddy 1a mudi palbociclib xitrat (1:1) monohydrat, dinh nhiéu xa bt tia
X dic trung ciia n6 1a nhu sau: 26 (£0,2° 20): 4,16; 6,72; 8,33; 18,16; 24,40. Cu thé hon,
dang tinh thé nay co thé ddc trung boi cac dinh nhiéu xa bt tia X sau day: 260 (£0,2° 20):
4,16; 6,72; 8,33; 8,98; 11,47; 13,17, 15,78; 18,16; 21,81; 24,40. Cu thé hon nita 13, dang
tinh thé nay c6 thé dic trung boi cac dinh nhidu xa bot tia X sau ddy: 26 (x0,2° 20): 4,16;
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5,34 6,72; 7,91; 8,33; 8,98; 9,87; 10,71; 10,91; 11,47; 11,70; 12,14; 12,51; 13,17, 13,46;
14,10; 15,78; 16,40; 16,82; 17,31; 17,63; 18,16; 18,89; 19,25; 19,69; 20,11; 20,38;
20,69; 21,05; 21,81; 22,47; 22,92; 23,88; 24,40; 25,53; 26,50; 26,79; 27,17; 27,55. Dinh
nhiéu xa bot tia X dic trung ctia dang tinh thé nay dugc thé hién trén Fig.17, va cac
cuong do tin hiéu 16n hon 2% dugc néu tom t4t trong bang 9 sau day:
Bang 9
S lidu nhidu xa bot tia X ctia mudi palbociclib xitrat (1:1) monohydrat

(cudng dd twong d6i >2%)

Pinh 20 (°) d(A) Cuong d(?, /: ;I ong dot
1 4,16 21,21 52
2 5,34 16,53 8
3 6,72 13,15 59
4 7,91 11,17 9
5 8,33 10,61 31
6 8,98 9,84 46
7 9,87 8,96 3
8 10,71 8,26 19
9 10,91 8,10 19
10 11,47 | 771 25
11 11,70 7,56 12
12 12,14 7,29 5
13 12,51 7,07 13
14 13,17 6,72 27
15 13,46 6,57 10
16 14,10 6,28 9
17 15,78 5,61 31
18 16,40 5,40 12
19 16,82 527 15
20 17,31 5,12 24
21 17,63 5,03 12
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22 18,16 4,88 100
23 18,89 4,69 14
24 19,25 4,61 13
25 19,69 4,50 8

26 2011 | 441 14
27 20,38 4,35 26
28 20,69 4,29 31
29 21,05 422 18
30 21,81 4,07 41
31 22,47 3,95 5

32 22,92 3,88 12
33 23,88 3,72 19
34 24,40 3,65 93
35 2553 | 349 28
36 26,50 3,36 8

37 26,79 3,33 6

38 27,17 3,28 3

39 27,55 3,23 16

Puong ding nhiét hip thu nuéc cla mudi palbociclib xitrat (1:1) monohydrat duoc
mb ta & day duge do & 25°C dugc thé hién trén Fig.18. RS rang 12 hop chét nay c6 do hit
4m khong dang ké.

Pugc md ta & day 1a mudi palbociclib maleat (Dang I) (1:1), dinh nhiéu xa bot tia
X dic trung cta nd 1a nhu sau: 26 (£0,2° 20): 4,12; 8,00; 9,81; 10,10; 19,70. Cu thé hon,
dang tinh thé nay c6 thé dic trung boi cac dinh nhidu xa bdt tia X sau day: 26 (£0,2° 26):
4,12; 8,00; 9,81; 10,10; 16,02; 17,46; 19,70; 21,56; 22,48; 23,63. Cu thé hon nita 13,
dang tinh thé nay c¢6 thé dic trung boi cdc dinh nhifu xa bot tia X sau day: 26 (£0,2° 26):
4,12; 7,71; 8,00; 8,25; 9,81; 10,10; 10,72; 12,41; 12,76; 13,14; 15,61; 16,02; 16,26;
16,51; 17,18; 17.46; 19,70; 21,56; 22,07; 22,48; 23,63; 24,59; 25,76, 27,61; 28,71;
29,30; 29,79. Pinh nhiéu xa bt tia X dic trung cua dang tinh thé nay dugc thé hién trén
Fig.19, va cac cuong dd tin higu 1én hon 3% dugce néu tom tit trong bang 10 sau day:

Bang 10
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S liéu nhidu xa bot tia X ctia mudi palbociclib maleat (dang I) (1:1)

(cudng do twong dbi >3%)

Cudng d6 tuong dbi

Dinh 20 (°) d (A) o)
1 4,12 21,45 57
2 7,71 11,45 10
3 8,00 11,04 17
4 8,25 10,71 9
5 9,81 9,01 33
6 10,10 8,75 33
7 10,72 8,24 10
8 12,41 7,13 10
9 12,76 6,93 7
10 13,14 6,73 11
11 15,61 5,67 17
12 16,02 5,53 30
13 16,26 5,45 13
14 16,51 5,36 12
15 17,18 5,16 21
16 17,46 5,07 29
17 19,70 4,50 100
18 21,56 4,12 32
19 22,07 4,02 20
20 22,48 3,95 66
21 23,63 3,76 44
22 24,59 3,62 8
23 25,76 3,46 22
24 27,61 3,23 5
25 28,71 3,11 6
26 29,30 3,05 4

-25-




36408

27 29,79 3,00 6

Puong dang nhiét hép thu nuéc cla mubi palbociclib maleat (dang I) (1:1) dugc

mb ta & day duoc do & 25°C dugc thé hién trén Fig.20. RS rang 12 hop chét nay c6 do hut
4m khong dang ké.

Pugc md ta & day 1a mudi palbociclib maleat (dang IT) (1:1), dinh nhiéu xa bot tia
X dic trung cia né 1a nhu sau: 260 (£0,2° 20): 5,63; 7,00; 9,49; 11,27; 20,42. Cu thé hon,
dang tinh thé nay c6 thé dic trung béi cac dinh nhidu xa bot tia X sau day: 20 (+0,2° 20):
5,63; 7,00; 9,49; 11,27; 14,71; 16,55; 17,60; 20,42; 21,10; 22,46. Cu thé hon nira 13,
dang tinh thé nay c6 thé dic trung béi cac dinh nhiéu xa bot tia X sau day: 20 (+0,2° 20):
5,63; 7,00; 8,28; 8,82; 9,49; 10,68; 11,27, 14,03; 14,71; 15,01; 16,15; 16,55; 16,93;
17,60; 18,03; 18,83; 19,34; 20,42; 21,10; 21,46; 22,46; 22,92; 23,27; 23,95; 24,23;
24.88: 25.79; 26,23; 26,47; 26,69; 27,07; 27,64; 28,26; 28,69; 29,67; 30,50; 31,08;
32,88; 34,74. Pinh nhiu xa bot tia X déc_tru’ng cua dang tinh thé néy duoc thé hién trén
Fig.21, va cac cudng dd tin hig¢u 16n hon 1% dugc néu tom t4t trong bang 11:

Béng 11
S lieu nhidu xa bot tia X ctia mudi palbociclib maleat (dang II) (1:1)

(cudng d0 trong d6i >1%)

Dinh 20 (°) - d@A) Curémg d(?, /: ;mg ot
1 5,63 15,69 11
2 7,00 12,62 16
3 8,28 10,68 6
4 8,82 10,02 5
5 9,49 9,31 40
6 10,68 8,28 3
7 11,27 7,85 40
8 14,03 6,31 4
9 14,71 6,02 19
10 15,01 5,90 2
11 16,15 5,48 9
12 16,55 5,35 19
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13 16,93 5,23 6
14 17,60 5,03 31
15 18,03 4,92 10
16 18,83 4,71 9
17 19,34 4,59 18
18 20,42 4,35 100
19 21,10 4,21 21
20 21,46 4,14 6
21 22,46 3,95 32
22 22,92 3,88 9
23 23,27 3,82 4
24 23,95 3,71 4
25 24,23 3,67 14
26 24,88 3,58 9
27 25,79 3,45 4
28 26,23 3,39 5
29 26,47 3,36 10
30 26,69 3,34 6
31 27,07 3,29 3
32 27,64 3,23 4
33 28,26 3,16 3
34 28,69 3,11 4
35 29,67 3,01 4
36 30,50 2,93 2
37 31,08 2,88 3
38 32,88 2,72 5
39 33,43 2,68 5
40 34,74 2,58 5
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Pudng déng nhiét hip thu nudc cla mubi palbociclib maleat (dang II) (1:1) dugc
mo ta & day dugce do & 25°C dugc thé hién trén Fig.22. R5 rang la hdp chét nay c6 do hut
4m khong dang ké. |

Pugc md ta & ddy 1a mubi palbociclib oxalat (1:1), dinh nhiéu xa bot tia X dic
trung cta no6 1a nhu sau: 20 (£0,2° 20): 7,88; 11,75; 13,53; 16,59; 22,00. Cu thé hon,
dang tinh thé nay c6 thé dic trung boi cac dinh nhiéu xa bot tia X sau day: 20 (+0,2° 260):
7,88; 8,79; 11,75; 13,53; 16,59; 17,48; 18,91; 20,34; 21,41; 22,00. Cu thé hon nira 13,
dang tinh thé nay c6 thé dic trung boi cc dinh nhiu xa bot tia X sau déy: 26 (+0,2° 20):
4.49; 7,88; 8,79; 9,00; 11,75; 13,53; 15,30; 15,78; 15,94; 16,59; 17,04; 17,48; 18,27,
18,91; 19,43; 20,34; 20,85; 21,04; 21,41; 22,00; 22,83; 23,81; 24,09; 24,84; 25,48,
26,32; 27,02; 27,46; 27,76; 28,17; 29,33; 29,97; 30,64; 31,13; 31,91; 32,36; 32,64,
33,21; 34,22. Binh nhiéu xa bot tia X dic trung cia dang tinh thé nay duoc thé hién trén
Fig.23, va cac cuong do tin hi¢u 16n hon 1% dugc néu tom t4t trong bang 12 sau day:

Béang 12
S6 liéu nhidu xa bot tia X clia mudi palbociclib oxalat (1:1)

cudne do twong ddi >1%
( g d¢ g )

Pinh 20 (°) d (A) Cuone d(oo /: ;I ong doi
1 4,49 19,65 3
2 7,88 11,22 16
3 8,79 10,05 16
4 9,00 | 9,82 2
5 11,75 7,52 46
6 13,53 6,54 14
7 15,30 5,79 3
8 15,78 5,61 8
9 15,94 5,56 7
10 16,59 5,34 50
11 17,04 5,20 4
12 17,48 5,07 29
13 18,27 | 4,85 16
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14 18,91 4,69 49
15 19,43 4,57 27
16 20,34 4,36 42
17 20,85 4,26 9
18 21,04 4,22 21
19 2141 | 4l5 80
20 22,00 4,04 100
21 22,83 3,89 39
22 23,81 3,73 10
23 24,09 3,69 7
24 24,84 3,58 9
25 25,48 3,49 12
26 26,32 3,38 5
27 27,02 3,30 25
28 2746 | 325 9
29 27,76 3,21 5
30 28,17 3,17 7
31 29,33 3,04 7
32 29,97 2,98 3
33 30,64 2,92 3
34 31,13 2,87 4
35 31,91 2,80 4
36 32,36 2,76 5
37 32,64 | 2,74 9
38 33,21 2,70 8
39 34,22 2,62 10

Puong dang nhiét hap thu nudc cia mudi palbociclib oxalat (1:1) dugc mo ta & day
duoe do & 25°C duge thé hién trén Fig.24. RS rang 1 hop chét nay c6 do hut 4m khong
dang ké.

Mot dbi twong khéc cia sang ché 1a phuong phap didu ché mudi palbociclib, khac

biét & chd, dang tinh thé, dang khan, dang hydrat hodc solvat ctia palbociclib ¢6 cong
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thire (1) dugc cho phan Gng vgi axit vo co hodc hitu co mong mudn trong dung moi
thich hop, sau d6 mudi tao thanh s& dugc phén tach.

Mt khac, mubi va cac dang da hinh ctia mudi theo séng ché c6 thé duoc diéu ché
bing cach hoa tan bazo tu do palbociclib (1) trong dung mdi hitu co va cho dung dich
nay phan tng v4i axit mong muén & nhiét d6 thich hop, mudi tao ra & dang tinh thé dugc
phén tach va ria bing dung mdi hitu co néu cin, sau d6 1am kho & nhiét do thich hop.

Mubi va dang da hinh ctia mudi theo séang ché c6 thé ciing dugc didu ché bing cach
cho muébi thich hop cia palbociclib phan tng véi bazo & didu kién thich hop, mudi tao ra
& dang tinh thé duoc phén tach va rira bang dung méi hitu co néu cin, sau d6 1am kho &
nhiét do thich hop.

Muébi va dang da hinh ctia mubi theo sang ché ciing c6 thé dugc didu ché bang cach
lam khd mudi thich hop ciia palbociclib & didu kién thich hop, trong qué trinh ndy viéc
bién dbi hinh thai pha rén s& dién ra trong san phdm va nhé d6 thu hop chit c¢6 céu tric
tinh thé khac voi hop chét ban dau.

Mot mat, dang hydrat cia mudi theo sang ché c6 thé dugc didu ché bang cach 1am
kho mudi thich hop cua palbociclib sau d6 dé ngoai khong khi, va do d6 lam cho san
phdm c6 thé hdp thu nudc tir mdi trudng cho dén khi dat dugc hé sb ty luong mong
mubn.

Mit khéc, dang hydrat ciia mudi theo sang ché ciing c6 thé duoc didu ché bang
cach thyc hién qué trinh tao mudi trong hdn hop dung méi c6 thé tron 13n véi nude va
nudc, va dang hydrat ciia mubi tinh thé duoc phén tach.

Moi quy trinh bét ky trong nganh cong nghiép dugc phim déu c6 thé dugc str dung
d& phan tach mudi dé phan tach pha rin va pha léng, chéing han, hop chét c¢6 thé dugc loc
duéi cac diéu kién moi truong, str dung phwong phép loc chan khong, hodc loc dudi ap
suét, hodc tham chi 14 ly tAm.

Axit vo co hodc hitu co ¢6 thé duge st dung dé tao mubi theo sdng ché 13 axit 4-
toluensulfonic.

Phan tng tao mudi ¢6 thé duge thye hién trong dung moi hitu co, nhu rugu béo c6
tir 1 dén 6 nguyén tir cacbon, trong ete mach thang hodc vong cé tir 1 dén 5 nguyén tir
cacbon, trong este c6 tir 1 dén 6 nguyén tir cacbon, trong keton d6i xtmg hodc bét ddi

mach ho, va trong dung mdi ludng cuc khong co kha ning cho proton, ngoai hdn hop
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cua céac loai dung mdi néu trén, cling nhu hdn hop ctia cac dung mdi chira nude duge ligt
ké & trén.

Dung méi ludng cuc khong c6 kha ning cho proton, keton mach hd, ruqu, este
hoic ete ¢6 tir 1-4 nguyén tir cacbon cling ¢o6 thé dugc sir dung lam dung mdi hitu co dé
thuc hién phan tng, dédc biét 1a cac dung moi bao gém tetrahydrofuran, dietyl ete, etyl
axetat, axetonitril, axeton, rrgu metylic, rugu etylic, 2-propanol, metyl etyl keton hodc
hdn hop ctia cc loai dung méi néu trén, cling nhu hdn hop cua cdc dung moi chira nudce
duoc liét ké & trén.

Hop chét ¢6 cong thire (1) c6 nhidu hon mot tim bazo, do d6 mudi palbociclib theo
sang ché ¢6 thé dugce tao ra véi cac dang hé sb ty luong khac nhau. Mubi don nghia 14 ty
16 hop chét (1) va thanh phan axit 13 1:1; mubi doi nghia 1a ty 1& ctia hgp chit c6 cong
thire (1) va thanh phan axit 13 1:2.

Luong axit sir dung dé tao mudi dugc tinh theo lugng palbociclib (1) t6t hon 1a tir
0,3 dén 3,0 duong lugng mol, t5t hon nita 12 tir 0,5 dén 2,5 duong luong mol.

Quy trinh dwgc wu tién 13 quy trinh trong d6 st dung dung dich axit hitu co, va
phan tmg tao mudi dugc thuc hién & nhiét dd tir 0°C dén diém soi cia dung moi hogc tai
diém sbi ctia dung mai.

Mot quy trinh duge ddc biét wu tién 13 quy trinh trong d6 dung dich hodc huyén phu
cua cta palbociclib (1) trong ruou va 0,3 dén 3,0 dwong lwong mol dung dich axit dugc
cho phan rng véi nhau ¢ nhiét do gin voi diém so6i ctia dung mdi. San phim thu duoc tr
hén hop phén tmg tdt hon 1a thu dugc bing cach loc.

Mot quy trinh duge wu tién 12 quy trinh trong d6 axit duge st dung & trang théi tinh
thé, rin va phan tmg dugc thuc hién & nhiét do tir 0°C dén diém s6i cua dung mdi hodc &
diém s6i cia dung moi. |

Mot quy trinh duge ddc biét wu tién 13 quy trinh trong d6 dung dich hodc huyén phu
cua cua palbociclib (1) trong rugu va 0,3 dén 3,0 dwong lugng mol axit hitu co ran dugc
cho phan g véi nhau ¢ nhiét 4o gin vai diém s6i ctia dung mdi. San phim thu duoc tr
hén hop phan tng tdt hon 14 thu dugc bing céch lgc.

Mot mit, mudi méi cia palbociclib (1) theo sang ché ciing c6 thé duge didu ché
bang cach hoa tan hogc phan tén bazo palbociclib (1) trong dung méi thich hop, t6t hon
14 rwgu mach thing hodc phan nhénh c6 tir 1 dén 6 nguyén tit cacbon, t6t hon 14 trong

metanol, etanol hoac 2-propanol, sau d6 0,3 dén 3,0 mol, tot hon 14 0,5 dén 2,5 mol axit
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duge thém vao & dang nguyén chét hodc dung dich & nhiét do tir 0°C dén nhiét do hoi
luu ctia dung moi. Néu mudi két tha & nhiét dd trong khi thém vao hodc khi dugc lam
ngudi, thi sau thoi gian két tinh cAn thiét, san phém s& dugc loc, rira va 1am kho. Néu
mudi khong két tia, qué trinh két tinh s& duge khoi dong bing mam tinh thé, sau d6 tinh
thé két tinh s& duoc loc. Ngoai ra, quy trinh nay ¢ thé bao gdm budc 1am bay hoi dung
mdi trong chin khong, va hop chit tao thanh dugc két tinh bing céch bd sung dung moi
hodc hdn hop dung moi thich hop, va cudi cung tinh thé duoc loc, rira va 1am kho.

Miit khéc, mubi palbociclib (1) méi theo sang ché ciing c6 thé du’c_yd didu ché bang
c4ch hoa tan hodc phén tan bazo palbociclib (1) trong dung mdi thich hop, t6t hon 1a
rugu mach thing hozic phan nhanh co tir 1 dén 6 nguyén t&r cacbon hogc keton dbi xtng
hoac bat ddi mach hé, hodc hydrocacbon dugc halogen hoa, t&t hon nita 13 metanol,
etanol, 2-propanol, axeton hodc diclometan, tuy y ¢ dang hdn hop véi nude, sau do 0,3
dén 3,0 mol, tét hon 13 0,5 dén 2,5 mol axit & dang nguyén chit hodc dung dich dugc
thém vao & nhiét do tir 0°C dén nhiét dd hdi lru ciia dung moi. Sau thoi gian két tinh can
thiét, san phdm dugc loc, rira va 1am kho.

Quy trinh didu ché mudi palbociclib hydro bromua (1:1) nhu duge md ta ¢ day c6
thé bao gdm bazo tw do palbociclib (1) duge khudy trong dung méi rugu mach théng, t6t
nhét 13 etanol, dung dich Hbr trong nudc dugc thém vao hdn hop & nhiét do tir 0°C dén
didm soi ciia dung moi, t&t hon 14 tir nhiét do phong dén 80°C, tét nhét 1a & 80°C va hon
hop phan tng dugc khudy thém, tt hon 1a trong 48 git & nhiét 46 phong. Tinh thé két
tua duoc loc, rira va lam kho.

Quy trinh didu ché mubi palbociclib hydro bromua (1:2) dihydrat nhu dugc mo ta &
day c6 thé bao gbm bazo tu do palbociclib (1) duoc khudy trong dung mdi rugu mach
thing, tdt nhét 13 etanol, dung dich Hbr trong nuéc duge thém vao hdn hop & nhiét dd tur
0°C dén didm soi ciia dung moi, tot hon a tir nhiét do phong dén 80°C, tot nhét 1a &
80°C va hdn hop phan ting dugc khudy thém, tdt hon 1a trong 18 gi¢ ¢ nhiét do phong.
Tinh thé két taa dugc loc, rira va 1am kho.

Quy trinh diéu ché mubi palbociclib hydroclorua (1:1) dang E nhu dugc mo ta &
day co thé bao gdm bazo ty do palbociclib (1) duge khudy trong dung mdi rwgu mach
théng, t6t nhét 14 etanol, dung dich axit clohydric 1M dugc thém vao hdn hop & nhiét do

{r 0°C dén diém s6i ciia dung mdi, tét hon 1 tir nhiét do phong dén 80°C, ot nhat 1a &
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80°C va hdn hop phan tng dugc khudy thém, t6t hon 13 trong 93 gid & nhiét dd phong.
Tinh thé két tia duoc loc, rira va lam kho.

Quy trinh diéu ché mudi palbociclib sulfat (2:1) dihydrat nhu duwgc mé ta & day c6
thé bao gém bazo tw do palbociclib (1) duge khudy trong dung méi Iudng cuc khong co
kha néng cho proton, tdt nhét 1a axetonitril, dung dich H,SO, dugc thém vao hdn hop &
nhiét do tir 0°C dén didm sdi cita dung mdi, tdt hon 14 tir 0°C dén nhiét dd phong, tot
nhét 1 & 0°C va hdn hop phan tng dugc khudy thém, t5t hon 1a trong 48 gid & nhiét dd
phong. Tinh thé két tia dugc lgc, rira va lam khd.

Quy trinh diéu ché mudi palbociclib camsylat (1:1) nhu dugc md ta & day c6 thé
bao gbdm bazo tu do palbociclib (1) dugc khudy trong keton ddi xtmg hodc bét ¢i mach
ho, tot nhét 1a axeton, axit /S-(+)-camphor-10-sulfonic dugc thém vao hdn hop & nhiét
6 tir 0°C dén diém sdi ctia dung méi, tdt hon 1a tir nhiét do phong dén 80°C, tdt nhat 1a
& 56°C va hdn hop phan tng duge khudy thém, t6t hon 13 trong 24 gid & nhiét d phong.
Tinh thé két tua duoc loc, rira va lam kho.

Quy trinh didu ché mudi palbociclib napsylat (1:1) nhu duge md ta & day c6 thé
bao gdm bazo tw do palbociclib (1) dugc khudy trong keton d6i xtmg hodc bt ddi mach
hé, tt nhit 13 axeton, axit naphtalen-2-sulfonic monohydrat dugc thém vao hdn hop &
nhiét d6 tir 0°C dén didm sbi ctia dung méi, tdt hon 13 tir nhiét do phong dén 80°C, tét
nhat 13 & 56°C va hdn hop phan tng dwoc khudy thém, tot hon 1a trong 48 gid & nhiét do
phong. Tinh thé két tta duoc loc, rira va lam kho.

Quy trinh diéu ché mubi palbociclib napsylat (1:2) dihydrat nhu dugc mo ta ¢ day
c¢6 thé bao gdm bazo tu do palbociclib (1) dugc khudy trong h5nvhqp keton dbi xing
hodc bat dbi mach hd va hydrocacbon dugc halogen hoa, tdt nhit 13 axeton va
diclometan, axit naphtalen-2-sulfonic monohydrat dugc thém vao hdn hop & nhiét do tur
0°C dén didm sbi ciia dung moi, tot hon 1a tir nhiét d6 phong dén 80°C, tét nhat 1a &
40°C va hdn hop phan tng dugc khudy thém, t5t hon 14 trong 48 gid & nhiét 6 phong.
Tinh thé két tia dugc loc, rira va lam kho.

Quy trinh diéu ché mudi palbociclib tosylat (1:1) c6 thé tét hon 1a bao gdm bazo tu
do palbociclib (1) dugc khudy trong keton dbi xung hodc bat dbi mach he, t6t nhét 13
axeton, axit 4-toluensulfonic monohydrat dugc thém vao hdn hop & nhiét do tir 0°C dén
diém s6i ciia dung méi, tt hon 13 tir nhiét do phong dén 80°C, tét nhét 1a & 56°C va hon

hop phan tng duge khudy thém, tdt hon Ia trong 48 gitr & nhiét 4o phong. Tinh thé két
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tua duoc loc, rira va 1am kho. Hop chét thu dugc theo cach ndy dugc tron trong 48 giv ¢
nhiét d6 phong trong hdn hgp dung méi rugu mach thing, tot nhét 13 etanol, va nuéc, sau
d6 Tinh thé két tia dugc loc, rira va 1am kho.

Quy trinh diéu ché mudi palbociclib xitrat (1:1) monohydrat nhw dwgc mo té & day
c6 thé bao gém bazo tu do palbociclib (1) dugc khudy trong dung méi rugu mach thing,
tdt nhit 14 metanol, axit xitric monohydrat dugc thém vao hdn hop & nhiét d tir 0°C dén
didm s6i ciia dung mdi, t5t hon 1a tir nhiét do phong dén 80°C, ot nhat 1a & 65°C va hon
hop phan tng dugc khudy thém, tdt hon 1a trong 48 giv' & nhiét d6 phong. Tinh thé két
tua dugc loc, rira va lam kho.

Quy trinh diéu ché mudi palbociclib maleat (dang I) (1:1) nhu dugc md ta & day c6
thé bao gdm bazo tu do palbociclib (1) dugce khudy trong dung moi ludng cuc khong co
kha nang cho proton, t6t nhat 1 axetonitril, axit maleic dugc thém vao hdn hop & nhiét
d6 tir 0°C dén dim s6i ctia dung mdi, t6t hon 13 tir 0°C dén nhiét do phong, tot nhat 13 &
80°C va hdn hop phén tng dugc tron tiép, tt hon la trong 48 gid & nhiét o phong. Tinh
thé két tha duoc loc, rira va lam kho.

Quy trinh diéu ché mudi palbociclib maleat (dang IT) (1:1) nhu dugc m6 ta & day c6
thé bao gdm bazo tw do palbociclib (1) dugc khudy trong dung méi rugu mach thing, tot
nhét 13 etanol, axit maleic dugc thém vao hdn hop & nhiét do tir 0°C dén diém s6i cua
dung mdi, tdt hon 14 tir nhiét do phong dén 80°C, tdt nhét 1a ¢ 80°C va hdn hop phan ting
duoc khuéy thém, tdt hon 1a trong 24 gid & nhiét d phong. Tinh thé két taa dugc loc,
rira va lam kho.

Quy trinh didu ché mudi palbociclib oxalat (1:1) nhu dugc md ta ¢ day c6 thé bao
gdm bazo tu do palbociclib (1) dugc khudy trong dung méi rugu mach thing, tot nhét 1a
etanol, axit oxalic dugc thém vao hdn hop & nhiét do tir 0°C dén diém soi cia dung moi,
t6t hon 1a tir nhiét do phong dén 80°C, tét nhit 13 & 80°C va hdn hop phan tng dugc
khudy thém, tdt hon 1a trong 24 gid' & nhiét do phong. Tinh thé két tha duoc loc, rita va
lam kh. |

Thtt nghiém tic dong On nhiét va én dinh cudng buc d4 cung cip mo hinh ting tde
qua trinh phén ra dién ra trong dugc phém trong qua trinh bédo quén. Két qua cua céc thir
nghiém nay du doan rang mubi palbociclib (1) theo sdng ché s& 6n dinh hon trong dugc
phim & didu kién 6n dinh cudng btc so voi mudi da biét trong linh vuc k§ thuat nay.

Dic tinh wu viét nay cua mudi palbociclib theo sdng ché 1a rit quan trong trong bao ché
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duogc phim, qua trinh bao quan va giam thiéu tic dong gay tdn thuong cua duoc phdm
1én co thé ngudi.

Do 6n dinh cua mudi palbociclib méi tao thanh mdt dbi twong cla sing ché dugc
danh gia mot cach chi tiét. Pi chimg st dung 14 bazo palbociclib dang A ciing duoc
thy trong dugc phdm gbe Tbrance® va mudi isethionat salt dang B duoc sit dung trong
mot thoi gian dai trong qua trinh bao ché dugc phdm cho nguoi.

Pang ngac nhién 12 mudi palbociclib theo sing ché c¢6 @6 6n dinh tuong duwong
hoic tét hon trong qué trinh bio quan 3 tudn dugc thuc hién & cac diéu kién khac nhau
s0 v6i bazo palbociclib va mubi isethionat. C6 thé thiy trong s cac loai mudi méi dugce
céc tac gia sang ché tao ra, mudi palbociclib véi axit 4-toluensulfonic (1:1) c6 dd 4n dinh
rat tot.

Két qua dugc néu trong cic bang 13 dén 16. Trén bang thé hién lwong phan trim
tap chit va su thay dbi ctia ching. Nhu s6 liéu da do th8 hién, trén co s& gia ting luong
tap chét ca mudi tosylat va mudi hydroclorua dang E 6n dinh hon so véi bazo dang A
duoc do & cc didu kién khac nhau. Piém wu viét ctia mudi theo sang ché so véi bazo 1a
& chd trong khi trong bazo lugng “céc tap chit khong biét khac” gia ting ddng ké ngay
sau 3 tudn bao quan, thi luong “céc tap chit khong biét khac” nay trong mudi
hydroclorua va tosylat vin khong dbi. Vi gi6i han tap chit khong biét theo huéng dan
cta nganh cong nghiép dugc phim rat nghiém ngit <0,10% nén trong mot sd trwdng hop
sau vai nim b&o quan, mirc ting lwong tap chit 13 vén d& nghiém trong d6i véi bazo
dang A.

Béang 13. S liéu thir nghiém vé d6 6n dinh ctia bazo palbociclib dang A d6i chiing

Mau ban 3 tudn
diu
Tén tap chit RT (phiit) 25°C 40°C | 70°C
90% RH | 70% RH

Tap chét da biét 1 1,85 ; 0,03% - 0,03%
Tap chat da biét 2 1,97 0,04% 0,04% 0,05% | 0,05%
Tap chit khong biét 1,70 0,04% 0,04% 0,05% | 0,04%
Tap chit khong biét 2,56 0,05% 0,07% 0,04% | 0,06%
Tap chat khong biét 3,04 - 0,05% 0,04% | 0,05%
Tdng sb tap chat 0,09% 0,16% | 0,13% |0,15%
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khong biét
Tap chiit tong s6 0,13% 0,23% 0,17% | 0,23%
Ham lwong nuwéc [m/m%] 0,23% 0,42% 0,41% | 0,39%

Béang 14. S4 lidu thir nghiém v& d6 6n dinh cia palbociclib isethionat dang B dbi ching

MAu ban 3 tuin
dau
Tén tap chiit RT (phiit) 25°C 40°C 70°C
90% RH | 70% RH

Tap chét da biét 1 1,85 - - - -
Tap chit da biét 2 1,97 0,09% 0,09% 0,10% | 0,09%
Tap chét khong biét 1,70 0,03% 0,03% 0,03% | 0,03%
Tap chit khong biét 2,56 0,14% 0,16% 0,14% | 0,16%

Tap chét khong biét 1,36 0,03% - - -
Téng sb tap chit 0,20% 0,19% 0,17% | 0,19%

khong bibt |

Tap chit tong sé | 0,29% 0,28% 0,27% | 0,28%
Ham lwong nwéc [m/m%] 0,36% 0,97% 0,76% | 0,83%

Bang 15. S liéu th nghiém v& d6 4n dinh coa mubi palbociclib hydroclorua (1:1) dang

E theo sang ché

Mdu ban 3 tudn
diu
Tén tap chit RT (phiit) 25°C 40°C 70°C
90% RH | 70% RH

Tap chat d biét 1 1,85 - - - -
Tap chét da biét 2 1,97 0,05% 0,06% | 0,06% | 0,06%
Tap chét khong biét 1,70 0,05% 0,06% 0,06% | 0,06%
Tap chét khong biét 2,56 0,10% 0,10% | 0,07% | 0,11%
Tdng sb tap chat 0,15% 0,16% | 0,13% | 0,17%

khong biét
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Tap chit tong so 0,20% 0,22% 0,19% | 0,23%
Ham lwong nwéc [m/m%] 0,21% 0,45% 0,41% | 0,42%

Béang 16. S6 lidu thir nghiém v& d6 8n dinh cua mudi palbociclib tosylat (1:1) theo sang

7
A

ché
Miu ban 3 tuin
diu
Tén tap chit RT 25°C 40°C 70°C
(phiit) 90% RH | 70% RH
Tap chit da biét 1 1,85 - - - -
Tap chét da biét 2 1,97 - - - -
Tap chét khong biét 1,70 0,04% 0,04% 0,05% 0,05%
Tap chét khong biét 2,56 0,04% 0,05% 0,04% 0,05%
Tdng sb tap chit khong 0,08% 0,09% 0,09% 0,10%
biét
Tap chit tong so 0,08% 0,09% 0,09% 0,10%
Ham lwong nwéc [m/m%] 0,34% 0,51% 0,49% 0,49%

Diéu kién do (phwong phap, dung mdi, v.v.) 1a twong ty nhu trong thir nghiém vé
d6 tinh khiét, xem & day '

Trong bang 13 dén 16, c6 thé thdy rang mudi palbococlib hydroclorua (1:1) dang E
va tosylat (1:1) c6 @9 hip thu nu6e it hon dang k& & céc diéu kién khac nhau so véi mubi
isethionat. Mudi tosylat (1:1) ¢6 thé dugc st dung dé bao ché dugc phdm tir ca quan
didm vé& do én dinh hoa hoc va muc d6 hat 4m.

Tuy nhién, ché phdm dung dwong ubng doi héi hoat chét phai c6 sinh kha dung va
d6 sinh kha dung khong nén thay ddi nhiéu. Ddi véi duge phim ding duong ubng, do
sinh kha dung ndy c¢6 thé bi anh huong boi nhidu yéu t6, nhu do tan va do on dinh cla
duoc chét cling nhu qua trinh hdp thu ctia chiing trong hé tiéu hoa.

Do tan cua bazo palbociclib trong nude phu thudc chu yéu vao d6 pH ctia moi
treong nude. PO pH binh thuong cia da day dao dong tur 1,2 dén 1,8 [Remington: The
Science and Practice of Pharmacy, 20" edition (2000, editor: A.R. Gennaro); chapter 32;
C.J. Perigard: Clinical Analysis]. Bénh nhan bi ung thu ciing sir dung cac loai thude khac
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@8 giam tac dung phu va cac bién ching khéc, va do d6 ho ciing ¢6 thé st dung céc
thudc khang axit hodic chit wc ché bom proton, 14 nhitng tic nhan lam ting do pH cua da
day.

b6 1a ly do tai sao thir nghiém v& d6 tan dugc thuc hién tai 3 gia tri d6 pH khéc
nhau (pH=1, pH=4,5 va pH=6,8).

Muéi palbociclib va dang da hinh ctia mubi theo sang ché 13 thich hop cho qui
trinh bao ché dugc phdm ma 1dm giam su thay dbi ctia d6 sinh kha dung ctia bazo
palbociclib (1), do d6 trai ngugc voi bazo palbociclib dang dugce st dung trong dugc
phdm Ibrance®, mudi palbociclib méi c6 thé tao ra sinh kha dung t6t hon.

Xdc dinh db tan ciia mudi palbociclib, thwe hién phép do do tan

Chuiin bi dung dich miu dé do dj tan:

Cén phan tich chinh x4c 500mg dang mudi cho vao binh Erlenmeyer 20,0ml. 10ml
moi truong duge thém vao, sau dé dung dich duoc lic trong 6 gid voi tbe d6 100
vong/phut & 37°C. Sau khi lac, dung dich dugc dé 6n dinh trong 18 gio & 37°C. Dung
dich d én dinh duoc loc qua mang loc 0,45um. 1ml dung dich loc dugc pha lodng véi
méi trudong thanh 100,0ml. |

Két qud do dé tan:

Déi chieng 1: | Péi chieng 2:
Palbociclib
Bazo Palbociclib Palbociclib
hydroclorua
palbociclib isethionat tosylat (1:1)
(1:1) dang E
dang A (1:1) dang B
D¢ tan (mg/ml)
HCI0,1 M 50,7 99,5 32,1 20,0
bém phosphat , ,
két tda ket tda 2,1 0,2
do pH=4,5 :
Dém phosphat
<0,03 <0,03 <0,03 <0,03
do pH=6,8

Tir két qua trong bang tom tit & trén, c6 thé thdy ring & 4o pH=1, d0 tan clia mudi
méi theo sang ché, nghia 13 palbociclib tosylat (1:1) ¢6 d9 tan twong dwong véi bazo dbi
chitmg palbociclib dang A, trong khi & d6 pH 4,5, d6 tan cia mudi theo sdng ché tét hon
dang ké.
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Xdc dinh dd tinh khiét mudi palbociclib
Phuong phap do UHPLC duoc sit dung dé danh gi4 do tinh khiét d¢ tinh khiét cia
mudi palbociclib theo sang ché. Thiét bi Waters Acquity UPLC v6i cft Acquity BEH

C18. 1,7 pm, 2,1x50mm dugc sir dung. S lidu vé d6 tinh khiét sau day thu dugc trong

qua trinh do:
Ddi chieng 1: | Déi chikng 2:
Palbociclib
Bazo Palbociclib Palbociclib
hydroclorua
palbociclib | isethionat (1:1) tosylat (1:1)
(1:1) dang E
dang A dang B
Tap chit : .
Tap chat dwoc phdt hién (%)
RT (phun)
1,37 - 0,03% - -
1,85 - - - -
1,97 0,05% 0,09% 0,05% -
1,70 0,05% 0,03% 0,05% 0,04%
2,56 0,03% 0,14% 0,10% 0,04%
Tong so 0,13% 0,29% 0,20% 0,08%

Tir s6 lidu v& d6 tinh khiét, c6 thé thiy ring mubi palbociclib fosylat méi theo sang
ché c6 thé dugc didu ché véi do tinh khiét 16n hon so véi do tinh khiét cta bazo
palbociclib va mudi isethionat dugc st dung lam d6i chung.

Mot dbi tugng ciia sang ché ciing 1a dugce phim chtra lwgng cho hiéu qua didu tri
ctia mudi palbociclib theo siang ché bét ky va, tuy y, mot hodc nhiéu ta dugc dugc sir
dung trong qué trinh bao ché duoc phim. Hon nita, séng ché con dé cap dén phuong
phép bao ché duge phém, khac biét & chd, mudi palbociclib theo sang ché dugc tron 1an
v6i mot lugng thich hop chit mang duoc dung va, tuy ¥, céc ta duge dugc dung khéc, va
bién chung trd thanh ché phdm y ly.

Duoc pham theo sang ché 5t hon 1a duge sit dung qua duong ubng. Dang bao ché
duoc st dung qua dudng ubng bao gdm vién nén, vién nang, vién bao dudng, dung dich,
ruou thudce, hdn dich va nhii tuong.

Dugc phdm theo séng ché c6 thé chira cac chit mang dugc dung va/hodc ta dugc.

Chét mang bao gém, chéng han, magie cacbonat, magie stearat, talc, duong, lactoza,
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pectin, dextrin, tinh bot, gelatin, tragacanth, metyl xenluloza, natri carboxymetyl
xenluloza, sdp c6 diém néng chay thip, PEG, bo cacao, v.v.. Déi véi vién nang, théng
thudng vat liéu cia vién nang déng vai trd 1a chit mang va néu nhu vay thi khong cén
chit mang riéng biét nita. Cac dang bao ché ding qua dudng miéng bao gbm tai thude va
vién ngdm. Vién nén, bdt, vién nang, vién tron, tui thudc va vién ngdm 13 nhitng dang
bao ché dang ran dic biét thich hop.

Vién nén c6 thé duoc san xuét bé’mg cach trén 14n hoat chit véi vat liéu mang cd
dac tinh thich hgp theo ty 1€ thich hgp, va nén thanh vién nén c6 hinh dang va kich thude
mong mubn tir hn hop nay.

Duoc phém dang bdt dugc san xuét béng cach tron hoat chét dugc nghién thanh bot
min v6i chit mang dwoc nghién thanh b6t min. Ché phdm dang 16ng bao gdm dung dich,
hdn dich, va nhii twong, tir &6 hoat chit c6 thé duoc giai phong chdm. Dung dich
propylen glycol trong nudc c6 thé duge wu tién. Ché phim 16ng dé diing qua duong ubng
c6 thé dugc bao ché & dang dung dich polyetylen glycol chira nuéec. |

Tét hon 13, duge phdm theo sang ché duoc bao ché & dang don vi liéu. Pon vi lidu
chira mot lwgng hoat chit mong mudn. Pon vi lidu c6 thé dugc phan phdi & dang duge
déng gbi, chtra cac lwong duge phim riéng biét (ching han, vién nén, vién nang, bot
dugc dong gdi trong lo hodc éng tiém). Pon vi lidu chi vién nang, vién nén, tui thudc,
vién ngdm ciing nhu bao goéi chira mot s6 lugng du lidu don vi.

Déi twong cla sang ché con 1a phuong phép bao ché duge phim néu trén, trong d6
mubi palbociclib hodc hdn hop cac loai mudi duge trdn voi chét pha lodng va/hodc ta
duoc duge dung thich hop, va hdn hop duge bao ché thanh ché phim y ly.

Dugc phim theo sang ché duoc bao ché sir dung cdc phuong phip bao ché thong
thuong. Néu cin, duge phdm theo sang ché ciing c6 thé chira thém cac hoat chét khac
ciing v&i cac hop chét hoic hdn hop céc hop chit theo sang ché.

Déi twong clia sang ché con 12 viée sir dung hop chét theo sang ché 1am hoat chét.

Déi tuong cua sang ché con 14 viée sir dung mat loai mudi palbociclib bat ky theo
sang ché dé bao ché dugce pham diéu trj ung thu.

Déi twgng ctia sang ché con 1a viée sir dung mot loai mudi palbociclib bat ky theo
sang ché d& bao ché dugc phém didu tri ung thu. Bénh ung thu bao gdm: ung thu vi giai

doan tién trién, ung thu vu thé ER'/HER™.

-40-



36408

Uu diém cta sang ché 1a & chd hop chit theo sang ché 14 hop chit dang tinh thé
duoc uvu tién, c¢6 hinh théi déng déu nhau. Do d6, cac hop chét nay c6 dac tinh vu viét vé
do tan, do sinh kha dung, do 4n dinh hoa hoc, mirc dd hut 4m va kha ning xt 1y (loc,
sdy, tao vién nén, v.v.).

Hoat chét theo sang ché co thé dugc diéu ché bang phuong phap co thé lap lai, ma
dé dang thuc hién dugc trén quy md coéng nghiép.

Chi tiét v& dung dich theo sang ché s& dugc thé hién trong phan vi du thuc hién

sang ché sau ddy ma khong 1am gi6i han pham vi cia sing ché theo cach bt ky.

Vi du thye hién sang ché
Vi du 1 (Vi du tham chiéu)

Quy trinh diéu ché mudi palbociclib hydro bromua (1:1)

1,0g (2,23mmol) bazo palbociclib va 20ml etanol dugc cho vao may khudy cudng
d6 cao. Trong khi dun s6i, 257,6ml (2,23mmol) dung dich HBr 47% trong nugc dugc
thém vao ting giot. Dung dich dugc 1am nguoi dén nhiét d6 phong, khudy trong 48 gio,
sau d6 san pham két tinh dugc loc, rira bang mot lwgng nhé etanol lanh, sau d6 dugce sy
trong may sdy chan khong (40°C, 13mbar, 18 gid).

Hiéu suét: 1,038g (88,1%)

Mp.: khong c6 gid tri ddc trung, qua trinh phan ra do nhiét dién ra & trén 300°C

Phan tich theo cong thitc hoa hoc C,4H30BrN;O, (528,46):

Tinh todn C: 54,55 % H:5,72 % N: 18,55 % Br: 15,12 %
Do dugc C: 54,46 % H: 5,80 % N: 18,05 % Br: 14,77 %

'H-NMR (DMSO-d;, 400 MHz): 10,26 (bs, 1H), 8,98 (s, 1H), 8,81 (b, 2H), 8,12 (d,
J=2.8 Hz, 1H), 7,91 (d, J=9,0 Hz, 1H), 7,57 (dd, J1=2,8 Hz, J2=9,1 Hz, 1H), 5,84 (m,
1H), 3,44 (m, 8H), 2,43 (s, 3H), 2,32 (s, 3H), 2,24 (m, 2H), 1,90 (m, 2H), 1,78 (m, 2H),
1,59 (m, 2H).

BC.NMR (DMSO-d, 125 MHz): 202,62, 160,90, 158,61, 158,40, 154,94, 145,44,
142,47, 142,21, 135,99, 129,63, 126,05, 115,23, 106,97, 53,12, 45,83, 42,81, 31,49,
27,75, 25,32, 13,84.

Vi du 2 (Vi du tham chiéu)
Quy trinh diéu ché mudi palbociclib hydro bromua (1:2) dihydrat
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0,5g (1,12mmol) bazo palbociclib va 10ml etanol duge cho vao may khudy cuong
dd cao, sau do trong qua trinh 1dm néng & hdi luu, 258,8ml (2,24mmol) dung dich HBr
47% trong nudc dwgc thém vao timg giot. Dung dich dugc lam ngudi dén nhiét do
phong, tron trong vong 18 gio, sau d6 san phim két tinh duoc loc, rira bing mot lugng
nhé etanol lanh, sau d6 dugc siy trong may sdy chan khong (40°C, 12mbar, 19 gio).

Hiéu suét: 0,624g (86,3%)

Mp.: 263-265°C

Phén tich theo cdng thitc hda hoc Cy4H35BryN;04 (645,40):

Tinh toan C: 44,67 % H: 5,47 % N: 15,19 % Br: 24,76 %
Do dugc C: 44,67 % H: 5,56 % N: 14,91 % Br: 24,26 %

'H-NMR (DMSO-dg, 400 MHz): 11,34 (b, 1H), 9,04 (s, 1H), 8,91 (b, 2H), 8,06 (m,
2H), 7,77 (d, J=9,4 Hz, 1H), 5,87 (m, 1H), 3,46 (m, 4H), 3,29 (m, 4H), 2,45 (s, 3H), 2,37
(s, 3H), 2,21 (m, 2H), 1,95 (m, 2H), 1,81 (m, 2H), 1,60 (m, 2H).

BC.NMR (DMSO-dg, 125 MHz): 202,38, 160,69, 157,34, 157,12, 155,21, 143,28,
142,32, 141,71, 131,99, 131,27, 127,68, 116,73, 108,76, 53,31, 45,27, 42,57, 31,46,
27,88, 25,49, 14,01.

Vi du 3 (Vi du tham chiéu)

Quy trinh didu ché mubi palbociclib hydroclorua (1:1) dang E

1,5g (3,35mmol) bazo palbociclib va 30ml etanol dugc cho vao méy khudy cuong
d6 cao, sau d6 trong khi dun sbi, 3,18ml (3,18mmol) dung dich axit clohydric 1M dugc
thém vao timg giot. Dung dich dugc lam ngudi dén nhiét d6 phong, tron trong vong 93
gi0, sau do san phém két tinh duoc loc, rira bing mdt lugng nhod etahol lanh va sau dé 1a
MTBE, sau d6 dugc lam kho trong khong khi.

Hiéu suét: 0,62g (90,8%)

Mp.: 288-290°C

Phén tich theo cdng thirc hoa hoc CysH3oCIN;O, (484,00):

Tinh toan C: 59,56 % H: 6,25 % N: 20,26 % Cl: 7,32 %

bo duge C: 59,40 % H: 6,26 % N: 20,00 % Cl: 7,30 %

'H-NMR (DMSO-ds, 400 MHz): 10,21 (bs, 1H), 9,27 (b, 2H), 8,97 (s, 1H), 8,12 (d,
1=2,9 Hz, 1H), 7,92 (d, J=9,0 Hz, 1H), 7,54 (dd, J1=2,9 Hz, J2=9,1 Hz, 1H), 5,83 (m,
1H), 3,40 (m, 4H), 32,25 (m, 4H), 2,43 (s, 3H), 2,32 (s, 3H), 2,24 (m, 2H), 1,89 (m, 2H),
1,78 (m, 2H), 1,59 (m, 2H).
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BC.NMR (DMSO-ds, 125 MHz): 202,52, 160,87, 158,62, 158,37, 154,90, 145,45,
142,48, 142,16, 136,28, 129,53, 125,73, 115,11, 106,86, 53,11, 45,76, 42,61, 31,42,
27,70, 25,25, 13,76.

Vi du 4 (Vi du tham chiéu)

Quy trinh diéu ché mubi palbociclib hydroclorua (1:1) dang E

1,0g palbociclib hydroclorua (1:2) salt (1,92mmol) dugc diéu ché st dung phuong
phap da biét trong linh vuc k¥ thuat ndy, 20ml etanol va 268ul triétylarnin (1,92mmol)
dwoc cho vao may khudy cudng do cao. HSn dich dugc khudy trong 2 gio & 60°C. Dung
dich dugc lam ngudi dén nhiét o phong, sau d6 san phém két tinh dugc loc, ria bing
mdt lugng nhé etanol lanh, sau d6 dugc 1am khd trong khong khi.

Hiéu suét: 0,79¢g (85,1%)

Mp.: 288-290°C
Vi du 5 (Vi du tham chiéu)

Quy trinh didu ché mubi palbociclib sulfat (CysHyN;0, . %2 HySO4 . 2 HyO)
dihydrat

1,0g (2,23mmol) bazo palbociclib va 20ml axetonitril dugc cho vao may khudy
cudng dd cao, sau do trong khi lam lanh bang nudc da 59,7ml (1,12mmol) dung dich
H,SO4 duge chuén bi v6i 5ml axetonitril duge thém vao ting giot. Dung dich dugc lam
ngudi dén nhiét do phong, khudy trong 48 gio, sau d6 san phim két tinh dugc lgc, rira
bing mot lugng nho axetonitril lanh va sau d6 dugce sdy trong may sdy chan khong
(50°C, 15mbar, 17 gi0).

Hiéu suét: 1,061g (89,3%)

Mp.: khong c6 gié tri dic trung, qua trinh phén 1@ do nhiét dién ra & trén 240°C

Phan tich theo cong thirc hoa hoc CygHggN14010S (1065,24):

Tinh toan C: 54,12 % H: 6,43 % N: 18,41 % S:3,01 %

Do dugc C: 54,66 % H: 6,44 % N: 18,43 % | S:3,17 %

'H-NMR (DMSO-ds, 400 MHz): 10,015 (bs, 1H), 8,96 (s, 1H), 8,08 (s, 1H), 7,88
(d, J=9,0 Hz, 1H), 7,49 (d, J=7,3 hz, 1H), 5,82 (m, 1H), 3,23 (m, 4H), 3,08 (m, 4H), 2,42
(s, 3H), 2,31 (s, 3H), 2,24 (m, 2H), 1,89 (m, 2H), 1,77 (m, 2H), 1,59 (m, 2H).

BC.NMR (DMSO-ds, 125 MHz): 202,59, 160,92, 158,71, 158,40, 155,03, 143,24,
142,21, 139,83, 136,00, 129,49, 125,35, 115,30, 106,84, 53,11, 4747, 44,02, 31,46,
27,72, 25,26, 13,78.
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Vi du 6 (Vi du tham chiéu)

Qua trinh didu ché palbociclib camsylat salt (1:1)

1,0g (2,23mmol) bazo palbociclib va 20ml axeton dugc cho vao may khudy cuong
dd cao, sau do trong qué trinh 1am néng & hdi luu, 558,2mg (2,23mmol) axit 1S-(+)-
camphor-10-sulfonic dugc thém vao. Dung dich dugc lam ngudi dén nhiét do phong,
khuéy trong 24 gio, sau do san phém két tinh dugc loc, rira béng mot luong nhod axeton
lanh va sau d6 dugc 1am kho trong khong khi.

Hiéu suét: 1,38g (91,0%)

Mp.: khong c6 gié tri ddc trung, qua trinh phan rd do nhiét dién ra & trén 290°C

Phan tich theo cdng thirc hoa hoc Cs4HysN7O11S (679,84):

Tinh toan C: 60,07 % H: 6,67 % N: 14,42 % S: 4,72 %
Do duge C: 59,66 % H: 6,66 % N: 14,35 % S: 4,76 %

'H-NMR (DMSO-ds, 400 MHz): 10,21 (bs, 1H), 8,97 (s, 1H), 8,75 (b, 2H), 8,12 (d,
7=2,8 Hz, 1H), 7,92 (d, J=9,0 Hz, 1H), 7,54 (dd, J1=2,9 Hz, J2=9,0 Hz, 1H), 5,83 (m,
1H), 3,39 (m, 4H), 3,27 (m, 4H), 2,88 (d, J=14,7 Hz, 1H), 2,67 (m, 1H), 2,43 (s, 3H),
2,39 (d, J=14,7 Hz, 1H), 2,32 (s, 3H), 2,24 (m, 3H), 1,93 (m, 1H), 1,86 (m, 1H), 1,80 (m,
1H), 1,79 (m, 2H), 1,77 (m, 2H), 1,59 (m, 2H), 1,28 (m, 2H), 1,05 (s, 3H), 0,74 (s, 3H).

BC.NMR (DMSO-d6, 125 MHz): 216,51, 202,60, 160,90, 158,67, 158,43, 154,92,
145,50, 142,52, 142,21, 136,33, 129,55, 125,76, 115,17, 106,88, 58,41, 53,11, 47,23,
46,89, 45,92, 42,91, 42,43, 42,31, 31,47, 27,73, 26,57, 25,29, 24,32, 20,30, 19,73, 13,80.
Vi du 7 (Vi du tham chiéu)

Quy trinh didu ché mudi palbociclib napsylat (1:1)

1,0g (2,23mmol) bazo palbociclib va 25ml axeton dugc cho vao may khudy cuong
dd cao, sau d6 trong qua trinh lam néng & hdi luu, 505,44mg (2,23mmol) axit naphtalen-
2-sulfonic monohydrat dugc thém vao. Dung dich duge lam ngudi dén nhiét do phong,
khudy trong 48 gio, sau d6 san pham két tinh dugc loc, rira bing mdt lugng nho axeton
lanh va sau d6 dugc sdy trong méy sdy chan khong (55°C, 6mbar, 18 gio).

Hiéu suét: 1,32g (90,3%)

Mp.: khong c6 gié tri ddc trung, qué trinh phén rd do nhiét dién ra & trén 280°C

Phan tich theo cdng thitc hoa hoc C34H3N;0sS (655,77):

Tinh toan C: 62,27 % H: 5,69 % N: 14,95 % S: 4,89 %

Do dugec C: 61,83 % H: 5,67 % N: 14,90 % S: 4,85 %
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'H-NMR (DMSO-dg, 500 MHz): 10,17 (bs, 1H), 8,96 (s, 1H), 8,62 (b, 2H), 8,14 (s,
1H), 8,12 (d, J=2,8 Hz, 1H), 7,96 (m, 1H), 7,90 (m, 2H), 7,85 (d, J=8,6 Hz, 1H), 7,72
(dd, J1=1,5 Hz, J2=8,6 Hz, 1H), 7,54 (dd, J1=2,8 Hz, ]2=9,0 Hz, 1H), 7,52 (m, 2H), 5,83
(m, 1H), 3,38 (m, 4H), 3,27 (m, 4H), 2,43 (s, 3H), 2,32 (s, 3H), 2,25 (m, 2H), 1,89 (m,
2H), 1,78 (m, 2H), 1,59 (m, 2H). |

BC.NMR (DMSO-dg, 125 MHz): 202,50, 160,86, 158,62, 158,34, 154,90, 154,86,
145,83, 145,47, 142,42, 142,14, 132,84, 132,29, 129,57, 128,56, 127,56, 127,38, 126,50,
126,38, 125,85, 124,14, 115,18, 106,90, 53,10, 45,86, 42,85, 31,42, 27,69, 25,24, 13,76.
Vi du 8 (Vi du tham chiéu)

Quy trinh diéu ché mubi palbociclib napsylat (1:2) dihydrat

500mg (1,12mmol) bazo palbociclib, 20ml diclometan va 5ml axeton duogc cho vao
may khudy cuong do cao, sau d6 trong qui trinh 1am néng © hdi luu, 505,44mg
(2,23mmol) axit naphtalen-2-sulfonic monohydrat dugc thém vao. Dung dich dugc lam
ngudi dén nhiét do phong, khudy trong 48 gio, sau d6 san phim két tinh dugc loc, ria
bang mot lugng nhé MTBE lanh va sau d6 duoc sdy trong may sdy chan khong (50°C,
Tmbar, 18 gio).

Hiéu suét: 0,849¢g (87,7 %)

Mp.: 211-214°C

Phén tich theo cdng thirc héa hoc Cy4HyzN;040S, (898,05):

Tinh toan C: 58,85 % H: 5,28 % N: 10,92 % S: 7,14%

Do dugc C: 58,88 % H: 5,39 % N: 10,84 % S: 7,12%

'H-NMR (DMSO-d;, 400 MHz): 11,57 (b, 1H), 8,97 (s, 1H), 8,82 (b, 2H), 8,17 (bs,
2H), 8,12 (dd, J1=2,6 Hz, J2=9,5 Hz, 1H), 8,04 (d, J=2,8 Hz, 1H), 7,95 (m, 2H), 7,89 (m,
2H), 7,86 (d, J=8,7 Hz, 2H), 7,74 (dd, J1=1,6 Hz, J2=8,5 Hz, 2H), 7,68 (d, J=9,4 Hz,
1H), 7,51 (m, 4H), 5,86 (m, 1H), 3,45 (m, 4H), 3,32 (m, 4H), 2,46 (s, 3H), 2,32 (s, 3H),
2,20 (m, 2H), 1,97 (m, 2H), 1,82 (m, 2H), 1,59 (m, 2H).

BC-NMR (DMSO-dg, 125 MHz): 202,32, 160,60, 156,92, 156,63, 155,20, 145,42,
142,74, 142,17, 141,53, 132,93, 132,28, 131,66, 128,62, 127,63, 127,60, 126,71, 126,54,
124,30, 124,03, 116,98, 109,14, 53,33, 45,13, 42,61, 31,44, 27,92, 25,56, 13,96.

Vidu9
Quy trinh didu ché mudi palbociclib tosylat (1:1)
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1,0g (2,23mmol) bazo palbociclib, 20ml axeton va 4ml nudc duge cho vao may
khudy cuong do cao, sau d6 trong qud trinh lam néng & hoi luu, 424,2mg (2,23mmol)
axit 4-toluensulfonic monohydrat dugc thém vao. Dung dich dugc lam ngudi dén nhiét
d6 phong, khuéy trong 48 gio, sau do san phém két tinh dugc loc, rira b%mg mot lugng
nho hdn hop axeton-nude lanh va sau d6 duge lam kho trong khong khi.

Hop chét thu dugc duogc khudy & nhiét do phong trong hdn hgp cta 20ml etanol va
0,2ml nudc, sau d6 san phém két tinh dugc loc, rira bing mot lugng nho axeton lanh va
l1am khé trong khong khi.

Hiéu suét: 0,85g (62,9%)

Mp.: khong c6 gié tri ddc trung, qud trinh phan rd do nhiét diéﬁ ra & trén 250°C

Phan tich theo cong thirc hoa hoc C3iH39N7O5S (621,76):

Tinh toan C: 59,89 % H: 6,32 % N: 15,77 % S:5,16 %
Do dugc  C: 59,69 % H: 6,08 % N: 15,46 % S:5,69 %

I'H-NMR (DMSO-dg, 400 MHz): 10,26 (bs, 1H), 8,97 (s, 1H), 8,71 (b, 2H), 8,12 (d,
1=2,8 Hz, 1H), 7,91 (d, J=9,1 Hz, 1H), 7,57 (dd, J1=2,9 Hz, J2=9,1 Hz, 1H), 7,48 (~d,
1=8,0 Hz, 2H), 7,12 (~d, J=8,4 Hz, 2H), 5,83 (m, 1H), 3,37 (m, 4H), 3,29 (m, 4H), 2,43
(s, 3H), 2,32 (s, 3H), 2,29 (s, 3H), 2,25 (m, 2H), 1,89 (m, 2H), 1,78 (m, 2H), 1,59 (m,
2H).

BCNMR (DMSO-ds, 125 MHz): 202,62, 160,390, 158,62, 158,40, 154,94, 145,86,
145,45, 142,47, 142,21, 137,82, 135,98, 129,64, 128,25, 126,06, 125,67, 115,26, 106,98,
53,11, 45,87, 42,87, 31,49, 27,75, 25,32, 20,96, 13,84.

Vi du 10 (Vi du tham chiéu)

Quy trinh didu ché mubi palbociclib xitrat (1:1) monohydrat

1,0g (2,23mmol) bazo palbociclib, 20ml metanol va 0,1ml nudc dugce cho vao may
khuéy cudng dd cao, sau do trong qua trinh 1am néng & hoi luu, 468,6mg (2,23mmol)
axit xitric monohydrat dwgc thém vao. Dung dich duge lam ngudi dén nhiét @6 phong,
khudy trong 48 gio, sau d6 san phém két tinh duoge loc, rira bang mot lwgng nho metanol
lanh va MTBE va sau d6 dugc lam kho trong khong khi.

Hiéu suét: 1,20g (83,9%)

Mp.: 192-196°C

Phan tich theo cong thirc hoa hoc C30Hz7N709 (639,67):

Tinh toan C: 56,33 % H: 5,83 % N: 15,33 %
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Do duge C: 56,12 % H: 6,13 % N: 15,97 %

'H-NMR (DMSO-dg, 400 MHz): 10,18 (bs, 1H), 8,97 (s, 1H), 8,10 (d, J=2,9 Hz,
1H), 7,90 (d, J=9,0 hz, 1H), 7,52 (dd, J1=3,0 Hz, ]2=9,1 Hz, 1H), 5,83 (m, 1H), 3,31 (m,
4H), 3,18 (m, 4H), 2,55 (d, J=15,5 Hz, 2H), 2,48 (d), 2,42 (s, 3H), 2,31 (s, 3H), 2,25 (m,
2H), 1,89 (m, 2H), 1,78 (m, 2H), 1,59 (m, 2H).

BCNMR (DMSO-d, 500 MHz): 202,53, 177,25, 171,39, 160,89, 158,67, 158,37,
154,90, 145,24, 142,86, 142,18, 136,14, 129,50, 125,52, 115,21, 106,84, 71,24, 53,10,
46,72, 44,62, 43,43, 31,44, 27,70, 25,24, 13,75.

Vi du 11 (Vi du tham chiéu)

Quy trinh diéu ché mudi palbociclib maleat (dang T) (1:1)

500mg (1,12mmol) bazo palbociclib va 10ml axetonitril dugc chudn bi sau d6
trong qua trinh 1am néng & hdi lwu, 130mg (2,23mmol) axit maleic dugce thém vao. Dung
dich dugc lam ngudi dén nhiét do phong, khudy trong 48 gio, sau d6 san phdm két tinh
duoc loc, rra béng mdt lwgng nhé axetonitril lanh va sau d6 dugc lam khd trong khong
khi. |

Hiéu suét: 0,585g (92,7%)

Mp.: 198-200°C

Phan tich theo cdng thitc hoa hoc C,gH33N706 (563,61):

Tinh toan C: 59,67 % H: 5,90 % N: 17,40 %
Po duge C: 59,20 % H: 5,87 % N: 17,17 %

'H.NMR (DMSO-ds, 500 MHz): 10,15 (b, 1H), 8,96 (s, 1H), 8,12 (d, J=2,9 Hz,
1H), 7,92 (d, J=9,1 Hz, 1H), 7,54 (dd, J1=3,0 Hz, ]2=9,1 Hz, 1H), 6,03 (s, 2H), 5,83 (m,
1H), 3,37 (m, 4H), 3,28 (m, 4H), 2,43 (s, 3H), 2,32 (s, 3H), 2,26 (m, 2H), 1,90 (m, 2H),
1,78 (m, 2H), 1,59 (m, 2H).

BC-NMR (DMSO-d, 500 MHz): 202,52, 167,31, 160,88, 158,64, 158,37, 154,90,
145,52, 142,44, 142,16, 136,33, 136,13, 129,54, 125,75, 115,15, 106,88, 53,11, 45,90,
42,85, 31,43, 27,70, 25,24, 13,77.

Vi du 12 (Vi du tham chiéu)

Quy trinh diéu ché mudi palbociclib maleat (dang II) (1:1)
1000mg (2,23mmol) bazo palbociclib va 20ml etanol dugc cho vao may khudy
cudng do cao, sau d6 trong qua trinh lam néng & hdi luu, 260mg (2,23mmol) axit maleic

dugc thém vao. Dung dich dugc lam ngudi dén nhiét do phong, khudy trong 24 gid, sau
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d6 san phém két tinh dugc loc, rira bang mot lwgng nho etanol lanh va sau d6 duge lam
kho trong khong khi.

Hiéu suét: 1,135g (90,3%)

Mp.: 219-221°C

Phan tich theo cdng thitc hda hoc C,gH33N;06 (563,61):

Tinh toan C: 59,67 % H: 5,90 % N: 17,40 %

Do duge  C: 59,69 % H: 5,96 % N: 17,16 %

'H-NMR (DMSO-ds, 500 MHz): 10,15 (b, 1H), 8,96 (s, 1H), 8,12 (d, J=2,9 Hz,
1H), 7,92 (d, ]=9,1 Hz, 1H), 7,54 (dd, J1=3,0 Hz, J2=9,1 Hz, 1H), 6,03 (s, 2H), 5,83 (m,
1H), 3,37 (m, 4H), 3,28 (m, 4H), 2,43 (s, 3H), 2,32 (s, 3H), 2,26 (m, 2H), 1,90 (m, 2H),
1,78 (m, 2H), 1,59 (m, 2H).

BCNMR (DMSO-dg, 500 MHz): 202,52, 167,31, 160,88, 158,64, 158,37, 154,90,
145,52, 142,44, 142,16, 136,33, 136,13, 129,54, 125,75, 115,15, 106,88, 53,11, 45,90,
42,85, 31,43, 27,70, 25,24, 13,77.

Vi du 13 (Vi du tham chiéu)

Quy trinh didu ché mudi palbociclib oxalat (1:1)

1,5g (3,35mmol) bazo palbociclib va 30ml etanol dugc cho vao may khudy cuong
dd cao, sau d6 trong qua trinh 1am néng & hdi lwu, 0,302g (3,35mmol) axit oxalic dugc
thém vao. Dung dich dugc lam ngudi dén nhiét do phong, khudy trong 24 gid, sau d6 san
phém két tinh duoc loc, rira bing mot lwgng nho etanol lanh, va MTBE va sau dé duoc
lam khé trong khong khi.

Hiéu suét: 1,03g (57,2%)

Mp.: 245-247°C

Phan tich theo cong thitc hoa hoc CygH33N;06 (563,61):

Tinh todn C: 58,09 % H: 5,81 % N: 18,24 %

bo duge C: 57,96 % H: 5,79 % N: 17,87%

'H-NMR (DMSO-dg, 400 MHz): 10,20 (bs, 1H), 8,97 (s, 1H), 8,12 (d, J=2,9 Hz,
1H), 7,91 (d, J=9,0 Hz, 1H), 7,54 (dd, J1=3,0 Hz, J2=9,1 Hz, 1H), 5,83 (m, 1H), 3,37 (m,
4H), 3,24 (m, 4H), 2,43 (s, 3H), 2,31 (s, 3H), 2,25 (m, 2H), 1,89 (m, 2H), 1,78 (m, 2H),
1,59 (m, 2H).
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BC.NMR (DMSO-ds, 500 MHz): 202,63, 163,29, 160,91, 158,68, 158,45, 154,93,
145,51, 142,53, 142,23, 136,34, 129,56, 125,77, 115,18, 106,89, 53,11, 45,92, 42,74,
31,49, 27,74,25,31, 13,82.
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YEU CAU BAO HQ
1. Mudi & dang tinh thé ctia palbociclib v6i axit 4-toluensulfonic.

2. Muéi & dang tinh thé cta palbociclib véi axit 4-toluensulfonic theo diém 1, trong do
mudi ndy & dang mudi cta palbociclib v6i axit 4-toluensulfonic theo ty 1€ 1: 1 va céc
dinh nhiu xa bdt tia X dic trung ctia nd 1a nhu sau: 26 (+ 0,2° 20): 5,18; 10,25; 13,45;
16,08; 21,56.

3. Phuong phap didu ché mubi palbociclib theo diém 1 hodc 2, khac biét & chd, bazo
palbociclib duge cho phan (mg v6i axit v co hodc hitu co trong dung mdi hitu co hodc
trong hon hop chita dung méi hitu co va nudc, sau d6 phan tich mudi palbociclib tao

thanh, trong d6 axit vd co hodc hitu co la axit 4-toluensulfonic.
4., Phuong phép theo diém 3, trong d6 mudi palbociclib tao thanh dugc 1am kho.

5. Phuong phap theo diém 4, khac biét & chd, luong axit tir 0,3 dén 3,0 duong lugng mol

duoc st dung, t6t hon 13 luong axit nay tir 0,5 dén 2,5 duong luong mol.

6. Phuong phap theo diém 4 hodc 5, khac biét & chd, ruou béo chira tir 1 dén 4 nguyén tir
cacbon, keton b4t dbi ximg hodc ddi xting mach ho, ete mach thing hodc vong chira tur 1
dén 5 nguyén tir cacbon, este chua tir 1 dén 6 nguyén tir cacbon hodc dung mdi ludng
cuc khong c6 kha ning cho proton hodc hydrocacbon dugc halogen hoa hodc hdn hop
cta céc loai trén duoc st dung lam dung mdi hitu co hodc cac hdn hop va cac hdn hop
pha tron cua céac loai dung méi ndy dugc tao thanh v6i nude duoc st dung dé thuc hién

phéan tng.
7. Phuong phép theo didm 6, khac biét & chd, axetonitril, metanol, etanol, diclometan,

axeton hodc hdn hop cua ching, hodc cac hon hop va va cac hon hop pha trén cia cac

dung moi nay dugc tao thanh véi nude duge sir dung lam dung moi.
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8. Phuong phap theo diém bt ky trong sd cac diém tir 3 dén 7, khéc biét & chd, phan (g
dugc thue hién & nhiét 46 nam trong khoang tir 0°C dén diém s6i cua dung moi, tbt hon

& nhiét d6 ndm trong khoang tir nhiét d6 phong dén 80°C.

9. Dugc phém chtra mudi palbociclib theo didm 1 hodc 2 va mdt hodc nhidu ta dugc

duoc st dung trong bao ché duwoc phim.
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Fig.1. Phd nhiu xa bdt tia X ctia mudi palbociclib hydro bromua (1:1)
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Fig. 2. Dudng déng nhiét hip thu nwée cia mudi palbociclib hydro bromua (1:1) & 25°C
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Fig. 3. Phé nhiéu xa bot tia X ciia mudi palbociclib hydro bromua (1:2) dihydrat
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Fig. 4. Duwong déng nhiét hip thu nuée cia mudi palbociclib hydro bromua (1:2)
dihydrat & 25°C
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Fig. 5. Phd nhidu xa bdt tia X clia mudi palbociclib hydro clorua (1:1)
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Fig. 6: Duong ding nhiét hip thu nwée cia mudi palbociclib hydro clorua (1:1) dang E

& 25°C

can bang (%)

Po 4

1,8 4

{——1. chu trinh hép thy
—=—1. chu trinh giai hép
| =2, chu trinh hép thy

T T T T T T T T T T T

10 20 30 40 50 60 70 80 90 100

Do Am twong dbi (%)




Cudng d6 (cps)

36408

Fig. 7: Phd nhifu xa bt tia X ciia mudi palbociclib sulphat (2:1)
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Fig. 8: Puong déng nhiét hdp thu nwée ciia mudi palbociclib sulphat (2:1) dihydrat &

25°C
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Fig. 9. Phé nhiéu xa bot tia X ciia mudi palbociclib camsylat (1:1)

1500 —

1000 —

500 —|

2Theta (°)

Fig.10. Puong ding nhiét hip thu nwéc ciia mudi palbociclib camsylat (1:1) & 25°C
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Fig.11. Ph6 nhiéu xa bt tia X ciia mudi palbociclib napsylat (1:1)
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Fig.12: Dudng déing nhiét hap thu nwéc clia mudi palbociclib napsylat (1:1) & 25°C
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Fig.13. Phé nhiéu xa bot tia X ciia mudi palbociclib napsylat (1:2) dihydrat
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Fig.14. Dwong déng nhiét hip thu nwée ciia mudi palbociclib napsylat (1:2) dihydrat &

25°C
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Fig.15. Phd nhidu xa bdt tia X ciia mudi palbociclib tosylat (1:1)
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Fig.16. Pwong dang nhiét hap thu nwéc cia mudi palbociclib tosylat (1:1) & 25°C
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Fig.17. Phé nhiéu xa bdt tia X cia mudi palbociclib xitrat (1:1) monohydrat
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Fig.18. Dwong d?lng nhiét h:?'lp thu nwéc cia mudi palbociclib xitrat (1:1) monohydrat &
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Fig.19. Ph nhiéu xa bt tia X ciia mudi palbociclib maleat (1:1) dang I
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Fig. 20. Puwong ding nhiét hip thu nwée cia mudi palbociclib maleat (1:1) dang I & 25°C
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Fig. 21. Phd nhiu xa bdt tia X ciia mudi palbociclib maleat (1:1) dang II
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Fig. 22. Dwong ding nhiét hip thu nwée cia mudi palbociclib maleat (1:1) dang II &
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Fig. 23. Phé nhifu xa bt tia X ciia mudi palbociclib oxalat (1:1)
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Fig. 24. Dwong dang nhiét hap thu nwdc ciia muoi palbociclib oxalat (1:1) ¢ 25°C
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