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Linh vue k§ thuat dwoc dé cap

Sang ché dé cap dén cac dang mubi, va cu thé 13 cac mudi tinh thé cua N-(3-(5-
((1-etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1-
yl)-2,4-diflophenyl)propan-1-sulfonamit (BI 882370), chét tc ché RAF kinaza, hitu
dung trong diéu tri bénh ung thu va cac bénh khac.
Tinh trang ky thuit ciia sang ché

Hop chét N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-5-yl)-1/-
pyrolo[3,2-b]pyridin-1-y1)-2,4-diflophenyl)propan-1-sulfonamit (BI 882370), c6 cong
thirc I:

1a chét tc ché RAF kinaza hitu dung trong diéu tri cac bénh khac nhau bao gém bénh
ung thu. Hop chét co cong thirc I, cling nhu viéc didu ché va st dung no, da dugc mo ta

frong tai lidu WO/2012/104388, ma duoc két hop toan bd & ddy bing cach vién dan.

Con dudng truyén tin hiéu RAS-RAF-MAPK (kinaza protein dugc hoat hoa béi
tac nhan gdy nguyén phan) dong vai trd quan trong trong qua trinh truyén c4c tin hiéu
ting sinh dugc tao ra boi cac thu thé bé mit t& bao va céc yéu tb truyén tin hiéu té bao
chét dén nhan. Qua trinh hoat hoa cAu thanh con dudng nay lién quan dén qua trinh bién

dbi 4c tinh bai mot sb gen gy bénh ung thu. Sy hoat hoa cac dot bién & RAS xuét hién
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& khoang 15 % sb bénh ung thu, va s liéu gan day da chira ring B-RAF bi dot bién &
khoang 7% s& bénh ung thu (Wellbrock et al., "The RAF proteins take centre stage",
Nature Rev. Mol. Cell Biol., 2004, 5, 875-885), xac dinh n6 12 mot gen gdy ung thu quan
trong khac & con duong nay. § dong vat c6 via, ho RAF cua céc kinaza serin/threonin
bao gém ba thanh vién: A-RAF, B-RAF va C-RAF. Tuy nhién, su hoat hoa cac dot bién
t6i nay chi dugc xdc dinh & B-RAF nhin manh tAm quan trong cta ddng dang nay.
Nguoi ta tin rang B-RAF 1a ddng dang chinh ma ghép cdp RAS voi MEK, va C-RAF
va A-RAF truy?n tin hiéu t6i ERK chi dé tinh chinh cdc ddp tng té bao (Wellbrock et
ol. Nature Rev. Mol. Cell Biol., 2004, 5, 875-885). Dot bién ung thu phd bién nhit & B-
RAF d3n dén sy trao dbi valin thanh axit glutamic tai vi tri 600 cua protein (V600E),
ma ting cudng nhanh chéng hoat tinh B-RAF, ¢6 18 1a vi dién tich 4m cla no bit chuée
qué trinh phosphoryl héa vong 1ap hoat héa (Wan et al., "Mechanism of activation of
the RAF-ERK signaling pathway by oncogenic mutations of B-RAF", Cell, 2004, 116,
855-867). Ty 1& mic cac dot bién B-RAF V600 cao nhét xay ra & u melanin 4c tinh
(39%), bénh ung thu tuyén giap (46%), bénh ung thur trirc két trang (10%), bénh ung thu
dudng mat (10%), bénh ung thu tuyén tién liét (4%), bénh ung thu budng trimg (3%) va
bénh ung thu phéi khong phai té bao nho (2%), nhung ching cling xuét hién & tAn suit
thip & nhiéu loai bénh ung thu khac (cac tAn suét dot bién theo COSMIC (Catalogue Of
Somatic Mutations In Cancer; Wellcome Trust Sanger Institute) ban hanh phién ban 53,
ngdy 15 thang 5 nam 2011; http://WWW.sanger.ac.uk/genetics/CGP/cosmic/). Tai liéu
nay tng hd gia thuyét cho ring céc té bao khdi u bi ddt bién B-RAFVE duong nhu dua
nhiéu vao qué trinh hoat hoa lién tiép con dudng ndy —hién tuong dugc goi 12 "sw nghién
gen gy bénh ung thu" — trong Kkhi c4c t& bao B-RAF™ binh thudng sir dung khoang tin
hiéu rong hon. Diéu nay tao ra diém yéu (Achilles' heel) ¢ thé duoc kham phé v& mit
tri liéu béng cach diéu tri cho bénh nhén ¢6 B-RAFV6E b dot bién soma bing cach sir

dung cac chét trc ché B-RAF sin c6 qua dudong mi¢ng.

Vai trd quan trong clia B-RAFV® trong qué trinh truyén tin hiéu ERK bat
thuong va do d6 sy phét sinh ung thu da duoc ching minh & mot s6 phuwong phép thir
nghiém ddc 1ap nhu sy biéu hién qua muc cia B-RAF dot bién/gay ung thu in vitro va
in vivo (Wan et al., Cell, 2004, 116, 855-867; Wellbrock et al., Cancer Res. 2004, 64:
2338-2342), phong bé siARN in vitro (Karasarides et al., Oncogene, "V599EB-RAF is
an oncogene in melanocytes", 2004, 23, 6292-6298) hodc & cac mAu ghép ngoai lai ARN
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dang kep toc ngén cam Ung dugc ma tai do su truyén tin hiéu B-RAF tang chirc ning
dugc phét hién 13 c6 lién quan chit ch& v6i tinh trang sinh khdi u in vivo (Hoeflich et
al., "Oncogenic BRAF is required for tumor growth and maintenance in melanoma

models", Cancer Res., 2006, 66, 999-1006).

Qué trinh didu tri cac t& bao u melanin bi dot bién B-RAFV0E hoic cac té bao
ung thu bidu md rudt két cim tmg kiéu hinh trc ché B-RAF (vi duy, su gidm cac mirc
phospho-MEK va phospho-ERK, su giam biéu hién xyclin D va cam tng su biéu hién
p27). Do d6, cac t& bao nay bi khéa & pha G1 ciia chu ky té bao va khong tang sinh.

Bing chimg 1am sang vé co ché va bang ching v& khai niém d3 duoc thiét 1ap dé
didu tri bénh ung thu & cac bénh nhan bj khéi u melanin dot bién B-RAFYYF dugc diéu
tri b%mg chét trc ché B-RAF, Zelboraf® (PLX-4032, vemurafenib, tr Plexxikon/Daiichi
Sankyo/Roche. Bollag et al., "Clinical efficacy of a RAF inhibitor needs broad target
blockade in BRAF-mutant melanoma", Nature, 2010, 467(7315), 596-9.; Flaherty et al.,
New Engl. J. Med., "Inhibition of Mutated, Activated BRAF in Metastatic Melanoma",
2010, 363, 809-819; Chapman et al. "Improved Survival with Vemurafenib in
Melanoma with BRAF V600E Mutation", New Engl. J. Med, 2011, 364:2507-2516. Ty
1& dap tng thuan lgi duoc quan sat & ca cac thtr nghiém 14m sang Pha I va Pha II. Da
duoc bdo céo ring cdc bénh nhan bj u melanin mang dot bién B-RAFY®0X ciing khong
dap tmg véi tri liéu (Rubinstein et al., "Incidence of the V600K mutation among
melanoma patients with BRAF mutations, and potential therapeutic response to the

specific BRAF inhibitor PLX4032", J. T ransl. Med., 2010, 8, 67).

Dot bién B-RAF thudng xuyén nhét 13 sy trao dbi tai vi tri axit amin 600 tir valin
thanh glutamat véi ti 18 cao hon 90% trong s tat ca cac dot bién B-RAF (Wellbrock et
al. Nature Rev. Mol. Cell Biol., 2004, 5, 875-885), dot bién phd bién thir hai 1a sy thay
dd1i tir valin thanh lysin, cac dot bién khac duogc phét hién véi tAn suét thép hon tai vi tri
do6 (Wellbrock et al. Nature Rev. Mol. Cell Biol., 2004, 5, 875-885 va cac tAn sudt dot
bién theo COSMIC (Catalogue Of Somatic Mutations In Cancer; Wellcome Trust
Sanger Institute) ban hanh phién ban 53, ngay 15 thang 5 ndm 2011;
http://www.sanger.ac.uk/genetics/CGP/cosmic/). Céc dot bién khac duge phat hién tai,
vi dy, vong lap gidu glyxin (Wellbrock et al. Nature Rev. Mol. Cell Biol., 2004, 5, 875-
885). Khong phai tit ca cac dot bién hiém hon nay duong nhu din dén qua trinh hoat
héa truc tiép B-RAF (Wan et al., "Mechanism of activation of the RAF-ERK signaling
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pathway by oncogenic mutations of B-RAF", Cell, 2004, 116, 855-867).

Hop chit c6 Cong thirc I 1a chét tc ché RAF chon loc va ¢6 hiéu luc cao ma lién
két v&i cAu hinh khong DFG (bét hoat) ctia B-RAF kinaza. Hop chat nay trc ché qua
trinh ting sinh cta cac t& bao u melanin dot bién B-RAF & nguoi ¢6 hiéu lyc cao hon
100 lan (1-10 nmol/L) so v6i vemurafenib, trong khi cac t& bao kiéu dai khong bi anh
huéng & 1.000 nmol/L. Dung dich cua hop chét nay dugc dung qua dudong miéng cb
hiéu qua & cac mo hinh chudt nhét ¢6 cac khdi u melanin va cac khéi u biéu mo truc két
tring bi dot bién B-RAF, va tai 25 mg/kg hai 1An mdi ngay thé hién hiéu qua vuot trdi
so véi vemurafenib, dabrafenib, hodc trametinib. Hop chét nay cling hoat dong & chudt
nhét mang khdi u melanin A375 ma khang v&i vemurafenib, cu thé 13 khi dugc dung
lidu két hop v6i trametinib. Chudt nhét dwoc diéu tri bing hop chat nay khong thé hién
su gidm thé trong bét ky hoic cac dAu hiéu 1am sang vé kha ning khong dung nap dugc,
va khong c6 su thay dbi bénh 1y ndo dugc quan sat thiy & mot s6 co quan chinh dugc
khao sét, bao gdm da. Hon nita, trong nghién cru s0 bo & chudt cong (1én dén 60 mg/kg
hang ngay trong 2 tuén), hop chét nay khong c6 ddc tinh vé mit héa 1am sang, huyét
hoc, bénh 1y hoc, va di truyén hoc ddc chét. Cac két qua nay dugc mo ta trong tai li€u
Waizenegger et al., Mol. Cancer Ther., 2016, 15(3); 354—65, ma duoc Kkét hop toan bd
& day bang cach vién dan.

Péi véi qua trinh san xuit, tinh ché, va bao ché dugc chét, ¢ thé c6 loi khi st
dung dang dugc chét c6 tinh 6n dinh vugt trdi hodc tinh chit ché phém mong mudn khac
dugc thé hién béi, vi dy, mot hodce nhiéu dang mubi hodc tinh thé cia duoc chit nay. Su
hinh thanh mudi cua cac duge chét bazo hoic axit doi khi cd thé tao ra cac dang duoc
chét ¢6 céc tinh chét c6 loi nhu d6 hoa tan, tinh chat khong hut 4m, do két tinh, va céc
tinh chét vat 1y khac ma c6 lgi cho viéc bao ché duge chét. Miit khac, viéc kham pha ra
mudi thich hop hodc dang tinh thé khac ma thich hop d4 bao ché 12 kho khin, vi c6 nhiéu
bién ddi & su hinh thanh mudi hodc dang tinh thé. Cac bién dbi nay bao gém su ton tai
ctia nhidu axit va bazo c6 kha nang ma ¢ thé duoc st dung dudi dang dbi ion, cac hé
s6 ty lugng khac nhau ma c6 thé ¢6 kha nang két hop dugc chit bazo hodc axit di cho
v&i dbi ion axit hodc bazo, pham vi rong ctia cac dung mdi va cac hé dung moi (bao
gbm cac td hop clia cdc dung moi) ma co thé duoc str dung mot cach hiéu qua dé cb
gfmg tao thanh céac mudi hodc cac dang tinh thé, va sy da dang cta cac diéu kién (nhu

cac didu kién nhiét d hodc gia nhiét hodc 1am ngudi) trong do cac muoi hodc cac dang
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tinh thé c6 thé dugc sinh ra. T4t ca cac bién dbi nay c6 thé anh hudng dén tinh chit cia
mudi hodc dang tinh thé ma c6 thé thu duogc. Céc mudi hoic dang rin c6 thé cling ¢o
nhiéu tinh chit ma 1am cho chung khéng thich hop d8 phat trién va bao ché dugc chét
nhw thidu d6 két tinh (dang vo dinh hinh), sw c6 mit hoic su tao thanh nhiéu dang tinh
thd, ma c6 thé chuyén déi qua lai va/hodc ¢6 cac tinh chat khac nhau (da hinh), thiéu do
hoa tan trong nudc, kha ning hut 4m, hodc do dinh cua chét rén. Hon nita, sy hinh thanh
mudi va dang tinh thé va céc tinh chét cta chiing néi chung 1a rat kho du dodn.

Do d6, dang mubi tinh thé ctia hop chét c6 cong thirc I duge dé xuét & day gitp
dap ing nhu cAu lién tuc vé viéc phét trién chit rc ché RAF kinaza dé diéu tri cac bénh
nghiém trong.

Ban chét k§ thuit cla sang ché

Sang ché d& xuét mubi tinh thé N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin- 1-y1)-2,4-diflophenyl)propan-1-sulfonamit
monosuxinat va cu thé 1 cac dang tinh thé cia mudi N-(3-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-5-y1)-1H- -pyrolo[3,2-b]pyridin-1-y1)-2,4-
diflophenyl)propan-1-sulfonamit monosuxinat.

Theo mot sé phuong 4n, muébi tinh thé ny vé co ban 12 khan.

Theo mét sé phuong an, mubi tinh thé nay vé co ban 1a khong dugce solvat hoa.

Theo mét sb phuong an, mudi tinh thé nay 1a dang A cia mudi N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit monosuxinat.

Theo mét sé phuong an, muéi tinh thé nay c6 mau nhiéu xa bt tia X bao gbm it
nhét mot trong sb cac dinh sau day, tinh theo 26: 154°+0,5% 20,0°+0,5% va
21,8° + 0,5°. Theo mét sd phuong 4n, dinh tai 15,4°+0,5°% 20,0°+0,5% 21,8°+0,5° la
dinh c6 cudng do twong dbi cao nhat & mau nhiéu xa bot tia X.

Theo mdt s& phuong 4n, muéi tinh thé nay c6 mau nhiéu xa bot tia X bao gbm it
nhit mot trong s6 cac dinh sau ddy, tinh theo 20: 15,4°+ 0,2° 20,0°+0,2°% va
21,8°+0,2°. Theo mot s& phuong 4n, dinh tai 15,4° £ 0,5% 20,0°+ 0,5%21,8°+£0,5°1a
dinh c6 cudong dd twong ddi cao nhét & mAu nhiéu xa bt tia X.

Theo mdt sb phuong 4n, muéi tinh thé nay c6 mau nhiéu xa bot tia X bao gbm it
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nhét mét dinh, tinh theo 20, tai 15,4° % 0,5°. Theo mdt s0 phuong én, dinh tai 15,4° % 0,5°
13 dinh ¢6 cudng d6 twong dbi cao nhit & md hinh nhiu bdt tia X.

Theo mét sé phwong dn, muéi tinh thé nay c6 mau nhiu xa bot tia X bao gbm it
nhit mot dinh, tinh theo 20, tai 15,4° % 0,5°. Theo mot s6 phuong an, dinh tai 15,4° % 0,2°

12 dinh c6 cudng do twong déi cao nhat & mAu nhiéu xa bot tia X.

Theo mdt s6 phuong én, mudi tinh thé nay co mau nhiéu xa bot tia X bao g?)m it
nhit mét trong s6 cac dinh sau ddy, tinh theo 20: 15,4°+ 0,5% 20,0°£0,5°% va
21,8° % 0,5°. Theo mot s6 phuong 4n, dinh tai 15,4° + 0,5% 20,0°+0,5° 21,8°+0,5° 1a

dinh c6 cudng do tuong dbi cao nhat & miu nhiéu xa bot tia X.

Theo mdt s6 phuong én, mudi tinh thé nay c6 m3u nhidu xa bot tia X bao gdm it
nhit mét trong sb cac dinh sau day, tinh theo 20: 154°%0,2% 20,0°+ 0,2% va
21,8°+ 0,2°. Theo mot ) phuong an, dinh tai 15,4° + 0,5% 20,0° + 0,5% 21,8° + 0,5°1a

dinh c6 cudng do twong di cao nhat & mAu nhiéu xa bt tia X.

Theo mdt s& phwong 4n, mudi tinh thé nay c6 m3u nhidu xa bot tia X vé& co ban
nhu dugc thé hién trén Fig. 10, Fig.26, hogc Fig.38.

Theo mdt s phuong 4n, mudi tinh thé nay c6 nhiét b phép do nhiét lugng quét
vi sai (DSC) v& co ban nhu duge thé hién trén Fig.11, Fig.27, hodc Fig.39.

Theo mdt sé phuong an, muébi tinh thé nay c6 phén tich nhiét trong (TGA) vé co
ban nhu dwgc thé hién trén Fig.12, Fig.28 hodc Fig.39.

Theo mdt sd phuong an, mubi tinh thé nay vé co ban 12 khan.

Sang ché d& xuét ché phdm (vi du, dugc phém) chira mudi tinh thé N-(3-(5-((1-
etylpiperidin- -4-yl)(metyl)amino)-3- (pyrimidin-5-y1)-1H-pyrolo[3, 2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit monosuxinat, hodc phuong an bét ky trong s céc

phuong an vé né. Ché pham ndy chua it nhit mot chit mang dugc dung.

Sang ché d& xuét dang licu chura mudi tinh thé N-(3-(5-((1-etylpiperidin-4-
yl)(metyl)amino)-3- (pyrimidin-5-y1)-1LH-pyrolo[3, 2-b]pyridin-1-yl)-2,4-
diflophenyl)propan-1-sulfonamit monosuxinat, hodc phuong an bt ky trong sd cac
phuong an v& n6, hodc ché pham chira mudi tinh thé, hodc phuong én bt ky trong s6

c4c phuong an vé n6. Dang lidu nay c6 thé & dang vién nén.

Sang ché @ xuit phuong phap didu ché mubi tinh thé N-(3-(5-((1-etylpiperidin-
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4-yl)(metyl)amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-
diflophenyl)propan-1-sulfonamit monosuxinat. Phuong phap nay bao gdm buéc cho N-
(3-(5-((1-etylpiperidin-4-y1)(metyl)amino)-3-(pyrimidin-5 -yl)-1H-pyrolo[3,2-
blpyridin-1-yl)-2,4-diflophenyl)propan-1-sulfonamit phan tng v6i mot duong lugng
cua axit suxinic. Phuong phap nay cé thé bao gdm budc két tinh hoc tai két tinh mubi
tir rugu Ci.q, rugu Ci4 chita nuée hodc etyl axetat. Phuong phap nay c6 thé bao gbm
bude két tinh hodc tai két tinh mudi tir etanol, isopropanol, etanol chira nudc hodc

isopropanol chtra nudc, hodc etyl axetat.

Sang ché mé ta phuong phép didu tri bénh & bénh nhén, trong d6 bénh nay lién
quan dén su biéu hién hoic hoat tinh bét thuong ctiia RAF kinaza, bao gdm budc dung
cho bénh nhan lugng c6 hiéu qua diéu tri ciia mudi tinh thé N-(3-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-5-y1)- 1H-pyrolo[3,2-b]pyridin-1-yl)-2,4-diflophenyl)-
propan-1-sulfonamit monosuxinat, hodc phwong 4n bét ky trong sb cac phuwong 4n vé
16, hoic dugc phim chira mudi tinh thé N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-
3-(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit
monosuxinat. Sang ché ciing dd xuit mudi tinh thé N-(3-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-5-y1)- 1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)-
propan-1-sulfonamit monosuxinat, hodc phuong an bét ky trong sb cac phuong an veé
n6, dé st dung trong didu trj bénh lién quan dén sy biéu hién hogc hoat tinh bét thuong
cia RAF kinaza. Séng ché ciing mo ta viéc sir dung mubi tinh thé N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3,2-b]pyridin-1 -yl)-
2,4-diflophenyl)propan-1-sulfonamit monosuxinat, hodc phuong an bt ky trong sd céc
phuong an vé no, dé diéu tri bénh lién quan dén su biéu hién hoic hoat tinh bat thuong
cia RAF kinaza. Sang ché cling mod ta viéc st dung mudi tinh thé N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit monosuxinat, ho#c phuong an bét ky trong s6 cac
phuong an vé no, trong san xuit thubc d@é diéu tri bénh lién quan dén su biéu hién hoic
hoat tinh bét thuong cia RAF kinaza.

Theo mot s6 phuong 4n, bénh nay c6 lién quan dén su biéu hién hoic hoat tinh
bét thudng ciua B-RAF kinaza. Theo mot s§ phuong 4n, B-RAF-kinaza nay 1a B-RAF
kinaza bi dot bién. Theo mdt s6 phuwong an, B-RAF-kinaza nay la B-RAF kinaza bi dot
bién V600E. Theo mot s& phuong 4n, bénh nay duge chon tir bénh ung thu, bénh nhiém
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tring, bénh viém va bénh tw mién.

Séang ché con mé ta phuong phép diéu tri bénh ung thu, bao gbm budc dung cho
bénh nhan lugng ¢6 hiéu qué didu tri cia mudi tinh thd N-(3-(5-((1-etylpiperidin-4-
yl)(metyl)amino)-3-(pyrimidin-5 -y1)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)-
propan-1-sulfonamit monosuxinat, hodc phuong an bét ky trong s6 cac phuong an vé
n6, hoic ché phém chira mudi tinh thé N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3 2-b]pyridin-1-y1)-2,4-diflophenyl)propan- 1-sulfonamit
monosuxinat nay. Sang ché ciing dé xut mudi tinh thé N-(3-(5-((1-etylpiperidin-4-
yI)(metyl)amino)-3-(pyrimidin-5- -y1)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)-
propan-1-sulfonamit monosuxinat, hodc phuong an bét ky trong s6 cac phuong an vé
né, dé st dung trong diéu tri bénh ung thu. Séng ché cling mo ta viéc st dung mudi tinh
thé -(3-(5-((l-etylplper1d1n-4-yl)(metyl)am1no)-3-(pyrlmldm- -yl)-1H-pyrolo[3,2-
b]pyridin—1-yl)—2,4-diﬂophenyl)propan—1-su1fonamit monosuxinat, hodc phuong an bét
ky trong s6 cac phuong an vé né, dé didu tri bénh ung thu. Sang ché cling mo ta viéc sur
dung mudi tinh thd N-(3-(5-((1-etylpiperidin-4 -yl)(metyl)amino)-3-(pyrimidin—S-yl)-
1H-pyrolo[3,2-b]pyridin-1-y1)-2, 4-diflophenyl)propan-1- -sulfonamit monosuxinat, hodc
phuong an bét ky trong sb cac phuong an vé né, trong san xuét thudc dé diéu tri bénh

ung thu.

Theo mdt s6 phwong an, bénh ung thu nay 13 bénh ung thu v, bénh ung thur tuyén
tidn lidt, bénh ung thu rudt két, bénh ung thu ndi mac tr cung, bénh ung thu ndo, bénh
ung thu bang quang, bénh ung thu da, bénh ung thu tir cung, bénh ung thu budng trimg,
bénh ung thu phéi, bénh ung thu tuy, bénh ung thu than, bénh ung thu da day, hodc bénh
ung thu huyét hoc. Theo mot s6 phuong 4n, bénh ung thu nay 12 u melanin 4c tinh, bénh
ung thu tuyén gidp, bénh ung thu tryc két trang, bénh ung thu duong mat, bénh ung thu
tuyén tién liét, bénh ung thu budng trimg hodc bénh ung thu ph01 khong phai té bao nho.

Theo mdt s6 phuong an, bénh ung thu nay lién quan dén su biéu hién hogc hoat
tinh ctiia RAF kinaza. Theo mot s6 phuong 4n, bénh ung thu nay lién quan dén su biéu
hién hodc hoat tinh cia B-RAF kinaza. Theo mot ) phuong an, B-RAF-kinaza nay la
B-RAF kinaza bi dot bién. Theo mot sd phuong 4n, B-RAF-kinaza nay 12 B-RAF kinaza
bi dot bién V600E. Theo mot s& phuong 4n, bénh ung thu nay 14 u melanin. Theo mot
s§ phwong an, bénh ung thu nay 12 bénh ung thu truc két trang. Theo mot s6 phuong 4n,
bénh ung thu ndy 1a bénh ung thu rudt két. Theo mot s6 phuong 4n, bénh ung thu nay la
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bénh ung thu tuyén gip. Theo mot s6 phwong 4n, bénh ung thu nay biéu hién B-RAF
kinaza bi dot bién. Theo mot sd phuong 4n, bénh ung thu nay biéu hién B-RAF kinaza
bi dot bién V60OE.

Mo ta vian tat cac hinh vé

Fig.1 1a XRPD cua bazo tu do N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit.

Fig.2A 13 hinh anh dia tdng thé thé hién cac mudi ctia N-(3-(5-((1-etylpiperidin-
4-y1)(metyl)amino)-3-(pyrimidin-5-yl)- 14 -pyrolo[3,2-b]pyridin-1-y1)-2,4-
diflophenyl)propan-1-sulfonamit dugc didu ché voi cac axit va dung moi khac nhau va

duoc didu ché qua qué trinh két tinh trong th nghiém huyén phu dic.

Fig.2B 14 tap hop cic hinh anh quét XRPD dugc thuc hién trén mdi 16 cta dia
tdng thé cta Fig.2A, thé hién do két tinh ctia cac mudi ctia N-(3-(5-((1-etylpiperidin-4-
yI)(metyl)amino)-3-(pyrimidin-5-y1)-1H- “pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)-
propan-1-sulfonamit dugc didu ché bang céch tao huyén phu dic véi céc axit va dung

moi khéc nhau.

Fig.3A 1a hinh &nh dia bay hoi thé hién cac mudi ctia N-(3-(5-((1-etylpiperidin-
4-y1)(metyl)amino)-3-(pyrimidin-5-yl)- 1H-pyrolo[3,2-b]pyridin-1-y1)-2,4-
diflophenyl)propan-1-sulfonamit dugc didu ché voi cac axit va dung mdi khac nhau va

dugc didu ché qua qua trinh két tinh trong thir nghiém bay hoi.

Fig.3B 1a tAp hop céc hinh 4nh quét XRPD dugc thyc hién trén mbi 15 cla dia
tdng thé ctia Fig.3A, thé hién d9 két tinh cta cdc mubdi ctia N-(3-(5-((1-etylpiperidin-4-
yl)(metyl)amino)-3-(pytimidin-5-yl)- 1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)-
propan-1-sulfonamit dugc didu ché bing qua trinh bay hoi véi cac axit va dung moi
khac nhau.

Fig.4 1a tap hop céc hinh anh quét XRPD duoc thuc hién trén cac mau cla cac
mudi tinh thé Kkhic nhau cta N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3 _2-b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-sulfonamit.

Fig.5 2 db thi v& XRPD ciia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-
3-(pyrimidin-5-yl)-1H-pyrolo[3 2-b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-sulfonamit

monohydroclorua v&i mau tir 16 E2 (dd thi bén dudi) so v6i mau thu duge tir qua trinh

-10-



37016

tdng hop quy md 16n (dd thi bén trén).

Fig.6 1a dd thi DSC cua mubi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-y1)-2,4-diflophenyl)propan-1 -sulfonamit
monohydroclorua.

Fig.7 1a 4 thi TGA ciia mudi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan-1 -sulfonamit
monohydroclorua.

Fig.8 12 d thi qua trinh hép thy - giai hip d6i véi mubi N-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-3 -yl)-1H-pyrolo[3,2-b]pyridin-1 -yD)-2,4-diflophenyl)-
propan-1-sulfonamit monohydroclorua thé hién sy ting va giam khéi luong khi do Am
twong dbi thay déi tir 0 dén 100%.

Fig.9 13 d thi v& XRPD ciia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-
3-(pyrimidin-5-yl)- LH-pyrolo[3 ,2-b]pyridin-1-y1)-2,4-diflophenyl)propan- 1-sulfonamit
monohydroclorua trude (46 thi bén dudi) va sau (dd thi bén trén) thir nghiém hép thu -
giai hip.

Fig.10 12 d thi v& XRPD ctia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-
sulfonamit monosuxinat véi mau tir 15 F10 (40 thi bén du6i) so voi mAu thu duge tlr qua
trinh téng hop quy mo 16n (d5 thi bén trén).

Fig.11 1a dd thi DSC cua mudi N—(S-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3 2-blpyridin-1-yl)-2,4-diflophenyl)propan- 1-sulfonamit
monosuxinat.

Fig.12 1a dd thi TGA cua mubi N-(S-((l-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-sulfonamit
monosuxinat.

Fig.13 1a dd thi hdp thy - gidi hap d6i voi mubi N-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-5 -yl)-1H-pyrolo[3,2-b]pyridin- 1-y1)-2,4-
diflophenyl)propan-1-sulfonamit monosuxinat thé hién sy ting va gidm khéi lugng khi

d6 Am tuong d6i thay ddi tir 0 dén 100%.

Fig.14 1a d thi vé XRPD cla mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
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amino)-3-(pyrimidin-5-y1)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-
sulfonamit monohydroclorua trudc (40 thi bén dudi) va sau (d5 thi bén trén) thir nghiém

hép thu - giai hép, cho thdy ring khong co sy thay dbi dang ké & chu triic dugc xuét hién.

Fig.15 1a db thi v& XRPD cila mubi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-
3-(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit

monohydroclorua.

Fig.16 1a dd thi DSC cta mudi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1 -sulfonamit
monohydroclorua. MAu nay thé hién qué trinh thu nhiét v6i khoi d4u tai khoang 313°C.
Thong thudng, cac mau ¢ qua trinh thu nhiét v6i khéi dAu ndm trong khoang tir 312
dén 322°C, tvong ung v6i nhiét do nong chay. Do do, nhiét d6 néng chay dugc do tai
khoéang 317+5°C. Mot s6 mau co sy kién thu nhiét bd sung tai khoang 250°C, twong Gng

v6i sy mat dung moi.

Fig.17 1a dd thi TGA ciia mudi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-y1)-LH-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-sulfonamit
monohydroclorua. MAu nay thé hién su mAt trong qu4 trinh 1am kho 1a khoang 1,7-2,5%
1én dén khoang 250°C tuong tmg v&i su giéi phong nude va dung mdi. Ham luwong nude
dugc do tai khoang 0,9% (phuong phap Karl Fischer).

Fig.18 1 db thi qué trinh hép thy - gidi hap ding nhiét dbi véi mudi N-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-
2.4-diflophenyl)propan-1-sulfonamit monohydroclorua thé hién su ting va giam khéi
lwong khi d6 4m tuong ddi thay déi tir 0 dén 90%.

Fig.19 1a dd thi v& XRPD cia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-
sulfonamit monohydroclorua trudc (db thi bén dudi) va sau (db thi bén trén) thir nghiém
hép thu - giai hép, cho thdy rang khong c6 su thay dbi dang ké & chu trac duge xuét hién.

Fig.20 1a d thi v& XRPD cila mubi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-
3-(pyrimidin-5-yl)- LH-pyrolo[3 ,2-b]pyridin-1-y1)-2,4-diflophenyl)propan- 1-sulfonamit
monohydroclorua sau khi nghién trong may nghién xoay trong 10 phut & tdec d6 30

vong/giay.
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Fig.21 1a db thi v& XRPD cta mubi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan-1-
sulfonamit monohydroclorua sau khi nén tai 2000 N trong 1 gifly thanh vién nén (duong
kinh 5 mm).

Fig.22 1a phd 'H N.MR. (400 MHz, DMSO-d6) cia mudi N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-y1)- LH-pyrolo[3 ,2-b]pyridin-1-yl)-
2.4-diflophenyl)propan-1-sulfonamit monohydroclorua.

Fig.23 1a ban dd ghép trén ving béo (3 -0,5-6,0) ctia phd '"H N.M.R. (400 MHz,
DMSO0-d6) cua mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-y1)-
1H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1 -sulfonamit monohydroclorua.

Fig.24 12 ban db ghép trén ving thom (8 6,0-11,5) ctia phd 'H N.M.R. (400 MHz,
DMSO-d6) cua mudi N—(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-yI)-
1H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1 -sulfonamit monohydroclorua.

Fig.25 1a @ thi thé hién toc do hoa tan cia mudi N-(3-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-3 -y1)-1H-pyrolo[3,2-b]pyridin-1 -yD-2,4-
diflophenyl)propan-1-sulfonamit monohydroclorua qua 0-60 phdt trong moi truong
nude tai gia tri pH 12 tir 1,0 dén 7,4.

Fig.26 13 @b thi vé XRPD cla mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-
sulfonamit monosuxinat).

Fig.27 la dd thi DSC cua mubi N—(S-((l-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1 -sulfonamit
monosuxinat.

Fig.28 1a dd thi TGA cla mubi N—(S-((l-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1 -sulfonamit
monosuxinat.

Fig.29 1a db thi qué trinh hép thy - giai hép déng nhiét dbi v6i mudi N-(5-((1-
etylpiperidin—4-yl)(metyl)amino)-3 ~(pyrimidin-5-yl)-1H: _pyrolo[3,2-b]pyridin-1-yl)-
2.4-diflophenyl)propan- 1-sulfonamit monosuxinat thé hién su ting va giam khdi lugng

khi @0 Am twong dbi thay dbi tix 0 dén 90%.
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Fig.30 1a dd thi v& XRPD ciia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-y1)-1H-pyrolo[3,2-b]pyridin- 1-y1)-2,4-diflophenyl)propan-1-
sulfonamit monosuxinat truée (40 thi bén dudi) va sau (@0 thi bén trén) thir nghiém hép

thu - giai hép, cho thdy rang khong c6 su thay dbi dang ké & cAu triic dugc xuat hién.

Fig.31 1a dd thi v& XRPD clia mudi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-
3-(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-y1)-2,4-diflophenyl)propan- 1-sulfonamit

monosuxinat sau khi nghién trong may nghién xoay trong 10 phut & tdc dd 30 vong/gidy.

Fig.32 1a dd thi v& XRPD ctia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-
sulfonamit monosuxinat sau khi nén tai 2000 N trong 1 gidy thanh vién nén (duong kinh

5 mm).

Fig.33 1a phé 'H N.MR. (400 MHz, DMSO-d6) ciia mudi N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-

2,4-diflophenyl)propan-1-sulfonamit monosuxinat.

Fig.34 la ban dd ghép trén ving béo (8 -0,5-6,0) cua phd 'H N.M.R. (400 MHz,
DMSO-d6) cua mudi N-(3-(5-((1-etylpiperidin—4-yl)(metyl)amino)-3 -(pyrimidin-5-yl)-
1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat.

Fig.35 1a ban dd ghép trén vang thom (3 6,0-10,0) cta phd 'THN.M.R. (400 MHz,
DMSO-d6) cua mubi N-(3-(5-((1 -etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-yl)-
1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat.

Fig.36 1a db thi thé hién toc d hoa tan cta mudi N-(3-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-3 -yl)-1H-pyrolo[3,2-b]pyridin- 1-yl)-2,4-diflophenyl)-
propan-1-sulfonamit monohydroclorua qua 0-60 phut trong mdi trudong nudc tai gia tri

pH 1a tir 1,0 dén 7.4.

Fig.37 1a dd thi vé cac gié tri nbéng do huyét tuong theo thoi gian sau khi st dung
qua dudong miéng cho chudt cbng (A) mubi N—(3-(5-((l-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)- 1H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1-
sulfonamit monohydroclorua tai 40 mg/kg; (B) mubi N-(3-(5-((1-etylpiperidin-4-
yl)(metyl)amino)-3 -(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1 -yl)-2,4-diflophenyl)-
propan-1-sulfonamit monohydroclorua tai 80 mg/kg; (C) mudi  N-3-(5-((1-
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etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit monosuxinat tai 40 mg/kg; (D) mubi N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit monosuxinat tai 80 mg/kg.

Fig.38 1a dd thi v& XRPD clia hai mé cia Dang A cta mudi N-3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-

2,4-diflophenyl)propan-1-sulfonamit monosuxinat.

Fig.39 1 hai d0 thi v& phan tich TGA va DSC cua Dang A cta mudi N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-
2.4-diflophenyl)propan-1-sulfonamit monosuxinat.

Fig.40 1a phd 'H N.M.R. (DMSO-d6) ciia Dang A cua mudi N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1LH-pyrolo[3 ,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit monosuxinat.

Fig.41lla phd 'H N.M.R. (metanol dugc detori héa) cua Dang A cua mubi N-(3-
(5-(1 -etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-
y1)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat.

Fig.42 12 hai db thi vé XRPD ctia Dang A ciia mubi N-(3-(5-((1-etylpiperidin-4-
yl)(metyl)amino)-3-(pyrimidin-3 -yl)-1H-pyrolo[3,2-b]pyridin-1 -yD)-2,4-diflophenyl)-
propan-1-sulfonamit monosuxinat trudc va sau khi gia nhiét dén 170°C va lam ngudi
dén nhiét do trong phong.

Fig.43 1a hai db thi vé TGA clia Dang A cia mubi N-(3-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-3 -yl)-1H-pyrolo[3,2-b]pyridin- 1-yl)-2,4-diflophenyl)-
propan-1-sulfonamit monosuxinat trudc va sau khi gia nhiét dén 170°C va lam ngudi
dén nhiét do trong phong.

Fig.44 13 hai @b thi vé DSC cta Dang A cta mudi N-(3-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-5 -yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)-
propan-1-sulfonamit monosuxinat trude va sau khi gia nhiét dén 170°C va lam ngudi
dén nhiét do trong phong.

Fig.45 1a hai phd 'H NM.R. (DMSO-d6) cia Dang A cta mubdi N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-yl)-1H-pyrolo [3,2-b]pyridin-1-yD)-
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2,4-diflophenyl)propan-1-sulfonamit monosuxinat truéc va sau khi gia nhiét dén 170°C
va lam ngudi dén nhiét do trong phong.

Fig.46 13 tap hop cc dd thi XPRD thé hién ring dang ciia Dang A clia mubi N-
(3-(5-((1-etylpiperidin-4-yl)(metyl) amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3,2-
b]pyridin-1-y1)-2,4-diflophenyl)propan- 1-sulfonamit monosuxinat khong thay dbi trong
thir nghiém dd hoa tan can bé‘mg.

Fig.47 1a tap hop cac dd thi XPRD thé hién d6 6n dinh cia Dang A cua mubi N-
(3-(5-((1-etylpiperidin—4-yl)(metyl)amino)—3-(pyrimidin—S-yl)—1H—pyrolo[3,2-
b]pyridin-1-yl)-2,4—diﬂ0pheny1)propan—l-sulfonamit monosuxinat sau khi bado quan &
cac didu kién khéc nhau.

Fig.48 13 tap hop céc dd thi déng nhiét DVS thé hién do hut 4m thip ciia Dang A
clua mubi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-(pyrirnidin-S-yl)— 1H-
pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat.

Fig.49 13 hai d6 thi XPRD thé hién ring Dang A ctia mudi N-(3-(5-((1-
etylpiperidin—4-yl)(metyl)amino)-3-(pyrimidin—S—yl)-1H—pyrolo[3,2—b]pyridin—l-yl)-
2,4-diflophenyl)propan-1-sulfonamit monosuxinat khong thay dbi dang sau khi thu
nghiém DVS.

Fig.50 13 hai hinh anh kinh hién vi 4nh sang phan cyc clia Dang A ctia mudi N-
(3-(5-((1 -etylpiperidin-4-yl)(metyl) amino)-3-(pyrimidin-5-yl)-14- -pyrolo[3,2-
b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-sulfonamit monosuxinat.

M5 ta chi tiét sang ché
I. Dinh nghia

Trir khi c6 chi din khac, tit ca cac thuét ngit khoa hoc va k¥ thuét dung trong ban
mo ta nay c6 cing nghia nhu thuong duge hiéu béi nguoi co hiéu biét trung binh trong
linh vuc ma sang ché nay thudc ve.

P&i v6i cac thuat ngir “vi du” va “nhu” va cac dang ngit phap twong duong cua
chiing, thi cym tir “va khong bi gioi han” duoc hidu theo sau d6 trir khi c6 chi dan o
rang khac.

Nhu duoc st dung & day, cac danh tir dang s6 it bao gdm ca nghia s6 nhiéu, tr

khi van canh c6 quy dinh khac mét cach rd rang.
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Nhu duge st dung & dy, thuat ngir "khoang" nghia 1a "xép xi" (vi dy, cong hodc

trir khoang 10% gia tri dugc chi ra).

Tai céc vi tri khac nhau trong ban mo ta, cac ddu hiéu cu thé c6 thé duge boc 10
theo cac nhom hodc theo cac khoang. Dy tinh cu thé ring su boc 16 nay bao gbm mdi va
moi td hop con cla cac thanh vién cua cac nhom va cac khoang nay. Vi dy, thuat ngit
"Ci-4 alkyl" duge dy tinh cu thé 12 boc 10 riéng r& (ma khong bi gidi han) metyl, etyl, C3
alkyl, va C alkyl.

Thuét nglt "ca thé", "dbi tuong", "bénh nhan" duoc stt dung thay thé cho nhau,
dung d8 chi dong vat bét ky, bao gém dong vat co vu, tdt hon 13 chuot nhét, chudt déng,
va cac loai dong vat gam nham khac, thd, ché, meo, lon, gia suc, ctru, ngua, hodc dong

vét linh truéng, va t6t nhét 13 nguoi.

Thuat ngit "diéu tri" hodc "su didu tri" dé chi mot hodc nhiéu hoat ddng trong sd
(1) ngén ngira bénh; vi dy, ngan ngira bénh, tinh trang bénh hodc rbi loan & c4 thé ma co
thé main cam voi bénh, tinh trang bénh hodc 161 loan nhung chua bi hodc biéu hién bénh
ly hodc triéu chung cua bénh; (2) uc ché bénh, vi dy, ¢ ché bénh, tinh trang bénh hodc
r8i loan & c4 thé ma bi hogic biéu hién bénh Iy hogc hoi chimg bénh, tinh trang bénh hodc
rbi loan (nghia 13, 1am dung hodc lam cham su phat trién tiép cua bénh 1y va/hodc triéu
chtng bénh); va (3) cai thién bénh; vi dy, cai thién bénh, tinh trang bénh hodc 161 loan
& c4 thé ma bi hodic bidu hién bénh ly hogc tri¢u chimg cta bénh, tinh trang bénh hodc
réi loan (nghfa 13, 1am d4o chidu bénh Iy va/hogc tri¢u ching bénh) nhu 1am giam do
nghiém trong cuia bénh.

Cum tir "lugng c6 hi¢u qua diu tri" dung dé chi luong mudi hoic dang tinh thé
¢6 hoat tinh hodc dugc chét gay ra dap ung sinh hoc hodc dugc hoc ma dugce tim théy
trong mo, toan than, dong vat, ca thé hodc ngudi boi nha nghién ctru, bac si thu y, bac

sy khoa hodc béc s lam sang khac.

Cac diu hicu nhét dinh clia sang ché, ma v6i muc dich 1am r3 sang ché, dugc mod
ta theo ngit canh cia cdc phuong an riéng biét, cling ¢ thé dugc dé xuét két hop thanh
mdt phuong an duy nhét. Nguoc lai, nhidu diu hiéu khac nhau cua sang ché ma nhim
muc dich mo ta ngén gon sang ché dugce md ta theo ngit canh cua mot phuong 4n duy
nhét, cling c6 thé dwoc @& xuat dudi dang riéng biét hodc dang t6 hop con thich hop bét

k3.
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Céc tir viét tit

Céc tir viét tit va cac ky hiéu sau day c6 thé dugc st dung trong ban md ta sang
ché: Ac (axetyl); aq. (chira nuéc); Boc (tert-butyloxycarbonyl); Bu (butyl); °C (d% C); ¢
(ndng dd); conc. (dic); d (ngay); DCM (diclometan); DEA (dietylamin); DIPEA (N-
etyl-N,N-diisopropylamin (bazo Hiinig)); DMF (N,N-dimetylformamit); DMSO
(dimetylsulfoxit); DSC (do nhiét luong quét vi sai); DVS (su hép thu hoi dong); EDTA
(axit etylendiamintetraaxetic); EGTA (axit etylenglycoltetraaxetic); eq. (dwong luong);
ESI (qua trinh ion héa phun dién ti); Et (etyl); Ez0 (dietyl ete); EtOAc (etyl axetat);
EtOH (etanol); g (gam); h (gio); HPLC (sic ky long hiéu ndng cao); HCl (axit
clohydric); i (iso); iPrOH (isopropanol); L (lit); LC (sic ky long); M (mol); mg
(miligam) Me (metyl); MeCN (axetonitril); MeOH (metanol); min. (phut); mL (mililit);
mM (milimol); MPLC (séc ky 1éng 4p suét trung binh); MS (do phé khéi); NP (pha binh
thuong); Ph (phenyl); Pr (propyl); Py (pyridin); rac (triét quang); Rf (hé sb duy tri); RH
(46 4m tuong dbi); RP (pha dao); rps (vong trén gidy; rt (nhiét d0 moi trudong xung
quanh); tBu (tert-butyl); TEA (trietylamin); temp. (nhiét d9); tert (bac ba); Tf (triflat);
TFA (axit trifloaxetic); TGA (phan tich nhiét trong); THF (tetrahydrofuran); TLC (séc
ky 16p mong); tRet. (thoi gian luu (HPLC)); UV (tia cyc tim), XRPD (nhidu xa bot tia
X). Céc tu viét tat thong thuong khac co thé ciing duge sir dung & day.
1.  Mubi tinh thé

Séang ché dé cap dén, khong ké nhitng thtr khéc, cac dang mudbi, va cu thé 1a cac
dang muéi tinh thé cta (N—(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin—S-
yl)- lH—pyrolo[3,2-b]pyridin—1-yl)-2,4-diﬂ0pheny1)propan—l-sulfonamit (BI 882370),
c6 Cong thirc I:

ma hitu dung, vi du, trong bao che cac dang lidu dang rin ctia hop chat néu trén de diéu
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tri nhidu loai bénh khéc nhau, bao gdm bénh ung thu.

Mudi va cac dang tinh thé khac nhau ctia ciing chat c6 thé ¢6 cac tinh chéat nhém
khac nhau li€n quan dén, vi du, kha nang hut 4m, d6 hoa tan, d0 4n dinh, va tinh chét
twong tu. Cac dang c6 nhiét do néng chay cao co thé c6 do 4n dinh nhiét dong tdt, ma
c6 thé c6 loi trong viéc kéo dai thoi gian st dung dugc pham chira mudi hodc dang tinh
thé cy thé. Cac dang c6 nhiét do néng chay thip hon c6 the co 6n dinh nhiét dong thap
hon, nhung cé uu diém 13 ching c6 d6 hoa tan trong nudc tang, din dén do sinh kha
dung cua thudc tang. Cac dang hit 4m kém c6 thé duge mong mudn vi d6 6n dinh cta
chung v6i nhiét va do 4m va kha nang chdng phéan hiy trong qué trinh bao quan. Cac
dang khan co thé dugc mong mudn vi chiing c6 thé dugc tao ra mot cach thich hgp ma
khong cin quan tAm dén sy thay dbi khéi lwong hodc thanh phan do thay d6i ham luong
dung mdi hodc nudc. Mit khac, cac dang dugc hydrat hoa hodc duge solvat hoa d6i khi
¢6 thé ¢6 loi néu ching hat 4m kém va thé hién do on dinh véi 40 4m dugc cai thién

trong cac diéu kién bao quan.

Nhu dugce st dung & ddy, "dang tinh thé" nghia 12 dé chi ciu hinh mang lu6i nhét
dinh cta chét tinh thé (ma c6 thé bao gdm cac mudi duge mo ta trong ban mo ta nay).
Cac dang tinh thé khac nhau cia cling chét c6 thé c6 mang tinh thé khac nhau (vi dy,
cac té bao don vi) ma dong gop vao cac tinh chét vat Iy khac nhau la ddc trung cua mdi
dang tinh thé. Trong mot sb truomg hop, cac cAu hinh mang lu6i khac nhau c¢6 ham lugng
nuéce hodc dung moi khac nhau. Cac mang tinh thé khac nhau c6 thé dugc xac dinh bang
phuong phap mo ta dic diém trang théi rén nhu bing k¥ thuat nhiéu xa bot tia X (XRPD).
Céac phuong phap md ta déc diém khac nhu k¥ thuat do nhiét luong quét vi sai (DSC),
phan tich nhiét trong (TGA), hép thy hoi dong (DVS), NMR trang thai rn, va k¥ thuét
tvong tu con giup xdc dinh dang tinh thé ciing nhu giup xac dinh d 4n dinh va ham

lwong dung moi/nudce.

Céc dang tinh thé ctia chét c6 thé bao gém c4 dang dugc solvat hoa (vi duy, dugce
hydrat hoa) va dang khdng dugc solvat hoa (vi du, khan). Dang dugc hydrat hoa la dang
tinh thé ma bao gdbm nudc trong mang tinh thé. Cac dang dugc hydrat hoa co thé 12 cac
hydrat theo hé 36 ty lwgng, trong d6 nudc c6 mat trong mang luéi & ty 1€ nuGe/phan ti
nhét dinh nhu dbi véi nira hydrat, monohydrat, dihydrat, v.v. Cac dang dugc hydrat hoa
cling c6 thé khong theo hé sd ty luong, trong d6 ham luong nuéc thay d6i va phu thude

vao cac diéu kién bén ngoai nhu do am.
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Céc dang tinh thé c6 thé duoc md ta dic diém bing k§ thuat nhiu xa bot tia X
(XRPD). M6 hinh XRPD ctia cac phén xa (cac dinh) thuong dugc coi la d4u van tay cua
dang tinh thé cu thé. Ciing dugc biét 15 1 cac cudong 4o tuong ddi ctia cac dinh XRPD
c6 thé thay dbi rong phu thudc vao, khong ké nhiing cai khac, ky thuét didu ché mau, su
phan b kich thuéc tinh thé, thiét bi loc, quy trinh gén mau, va thiét bi cu thé duoc st
dung. Trong mot s6 truong hop, cac dinh méi c6 thé dugc quan sat thiy hodc cac dinh
hién ¢6 ¢6 thé bién mét, tiy thudc vao loai thiét bi hoge céc cai dat (vi dy, c6 sir dung
thibt bi loc Ni hay khong). Nhu dugc st dung ¢ day, thuét ngir "dinh" dé chi phan xa c6
cuong d6/dd cao tuong d6i 13 it nhat khoang 4% cudng dd/do cao dinh t81 da. Hon nita,
sy thay ddi thiét bi va cac yéu t6 khac co thé anh huéng dén cic gié tri 2-teta. Do do, su
danh gia dinh, nhu cac danh gia duge bao cdo 6 day, co thé thay ddi boi cong hodc trir
khoang 0,2° (2-teta), va thuat ngir "v& co ban" nhu dugc str dung trong ngit cdnh XRPD

& day nghia 12 bao ham céc sy thay dbi dugc dé cap trén day.

Theo cung cach, cac két qua doc nhiét do két ndi v6i phép do nhiét lwong quét vi
sai (DSC), phan tich nhiét trong (TGA), hodc céc thir nghiém nhiét khac co thé thay d6i
khoang +4°C tuy thudc vao thiét bi, cac cai dit cy thé, didu ché mau, v.v. Vi du, véi
DSC, da biét 13 cac nhiét d0 quan sat dugc s& phu thudc vao tdc do thay dbi nhiét @6
cling nhu k¥ thuat didu ché mau va thiét bi cu thé duge st dung. Do do, céc gié tri duge
b4o cdo & day lién quan dén céc nhiét @6 DSC c6 thé thay dbi, nhu dugc chi ra & trén,
bang +4°C. Do d6, dang tinh thé dugc bao cdo ¢ ddy co nhiét dd DSC "vé co ban" nhu
dugc thé hién & hinh v& bét ky trong sé cac hinh vé duge hidu 12 dé phu hop vdi su thay
d6i nay.

Cac mudi duge md ta trong ban mo ta nay co thé dugc tach & cac dang tinh thé
khéc nhau, ma c6 thé bao gbm cac dang tinh thé 13 khan, dugc hydrat hoa, khong dugc
solvat hoa, hodc dugc solvat hoa. Céc hydrat lam vi du bao gbém cic nura hydrat,
monohydrat, dihydrat, va loai twong tu. Theo mot sd phuong an, cac dang tinh thé nay
13 khan va khong dugc solvat hoa. Thuat ngit "khan" nghia la dang tinh thé ctia hop chat
c6 Cong thirc I vé co ban khong chtra nuée lién két & cAu tric mang tinh thé, tic 13, hop

chét nay khong tao thanh hydrat tinh thé.

Theo mot sb phuong an, cac mudi va cac dang tinh thé theo sang ché vé co ban
c6 thé duge tach. Thuat ngit "vé co ban dugce tach" nghia la mudi hodc dang tinh thé cu

thé cta hop chit dugc tach it nhét mét phén khoi cac tap chét. Vi du, theo mot s6 phuong
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4n, mudi hogc dang tinh thé theo sang ché bao gbm it hon khoang 50%, it hon khoang
40%, it hon khoang 30%, it hon khoang 20%, it hon khoang 15%, it hon khoang 10%,
it hon khoang 5%, it hon khoang 2,5%, it hon khoang 1%, hodc it hon khoang 0,5% cac
tap chét. Céc tap chét thudng bao gbm dang bat ky ma khong phai 1a mudi hoic dang
tinh thé vé co ban dugc tch bao ng)m, vi du, cac mudi khac hodc cac dang tinh thé khac

va cac chat khac.

Theo mdt s& phwong 4n, mudi hoic dang tinh thé vé co ban khong chita cac dang
tinh thé khac. Cum tir "vé co ban khong chira cac dang tinh thé khac" nghia 1a dang tinh
thé cu thé chira nhidu hon khoang 80%, nhiéu hon khoang 90%, nhidu hon khoang 95%,
nhiéu hon khoang 98%, nhiéu hon khoang 99% hodc nhiéu hon khoang 99,5% theo khdi

luong cta dang tinh thé cu thé.

Sang ché d& xuét mudi tinh thé N-(3-(5-((1-etylpiperidin-4—y1)(metyl)amin0)-3-
(pyrimidin-5-y1)- 1H—pyr010[3 2-b]pyridin-1-y1)-2,4-diflophenyl)propan- 1-sulfonamit
monosuxinat va cu thé 1a cac dang tinh thé cna mudi N-(3-(5-((1-etylpiperidin-4-
yl)(metyl)amino)-3 -(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)-

propan-1-sulfonamit monosuxinat.

Thudt ngit "muéi monosuxinat" nghia 13 axit suxinic va cac gbc bazo N-(3-(5-
(1 -etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-
yl)-2,4-diﬂ0phenyl)propan-l-sulfonamit cd mit trong mubi & ty 1& axit:bazo 1a khoang
1:1, vi du, ty 1€ nim trong khoang tir khoang 0,8:1 dén khoang 1,2:1, tir khoang 0,9:1
dén khoang 1,1:1, tir khoang 1:1,2 dén khoang 1:0,8, hogc tir khoang 1:1,1 dén khoang
1:0,9, vi du, ty 1¢ 1a khoang 0,8:1, khoang 0,9:1, khoang 1:1, hodc khoang 1,1:1, hodc
khoang 1:0,8, khoang 1:0,9, khoang 1:1, khoang 1:1,1 hoidc khoang 1:1,2.

Nhu duge md ta chi tiét hon dudi ddy, mudi monosuxinat tinh thé cta N-(3-(5-
((1-etylpiperidin-4 -yl)(metyl)amino)-3 ~(pyrimidin-5-yD)- 1H-pyrolo[3,2-b]pyridin-1-
yl)-2,4-diﬂophenyl)propan—l-sulfonamit 6 céc tinh chit vugt trdi nhu do hoa tan dugce
cai thién, tc d hoa tan bén trong duoc cai thién, va cic tinh chat duoc dong hoc dugc
cai thién so v6i dang bazo tu do va cac dang mubdi khac ctia N-(3-(5-((1-etylpiperidin-
4-yl)(metyl)amino)-3 -(pyrimidin-5-y1)- 1H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-
diﬂophenyl)propan—l-sulfonamit.

Theo mdt s6 phuong an, mubi tinh thé nay vé co ban 1a khan. Thuét ngit "veé co
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ban khan" nghia 12 mudi tinh thé nay chia it hon lugng turong duong theo hé sO ty lwong
ciia nudce, va khong chira nude 1am mot phin ciia ciu trac tinh thé cia mubi. Theo mdt
sb phuong 4n, nudc, néu ¢6 mit, c6 mit & luong 1a khoang 5% hodc thip hon, khoang
4% hodc thip hon, khoang 3% hodc thip hon, khoang 2% hodc thip hon, khoéng 1%
hodc thép hon, khoang 0,5% hodc thép hon, khoang 0,2% hodc thép hon, hoac khoang
0,1% hodc thép hon theo khéi lugng cua muébi tinh thé. St dung thuat ngit "vé co ban

khan" khong loai trlr sy ¢6 mat luong nho cua nudc.

Theo mdt s6 phuwong 4n, mubi tinh thé nay vé co ban 12 khong dugc solvat hoa.
Thuat ngt "vé& co ban khong dugc solvat héa" nghia 1a mudi tinh thé nay chua it hon
luong tuong duong theo hé sé ty lugng ctia dung moi, va khong chira dung moi lam mot
phan ctia chu trtic tinh thé ctia mudi. Theo mét sb phuong én, dung moi, néu c6 mit, c6
mit & luong 13 khoang 5% hodc thap hon, khoang 4% hodc thip hon, khoang 3% hoic
thip hon, khoang 2% hoic thap hon, khoang 1% hodc thip hon, khoéng 0,5% hodc thip
hon, khoang 0,2% hodc thép hon, hodc khoang 0,1% hodc thép hon theo khéi lugng cua
mudi tinh thé. S&r dung thuét ng "v& co ban khéng dugc solvat hoa" khong loai trir sy

¢6 mit luong nho clia dung moi.

Theo mot sd phuong 4n, mubi tinh thé nay vé co ban khong chira cic dung moi
khong phai 1a nudc. Thuét nglt "yé co ban khong chira" nghia la mudi tinh thé nay chtra
it hon lugng twong duong theo hé s6 ty lwong ctia cac dung moi khong phai 13 nudce, va
khong chira cac phan tir dung moi khong phai la nuée lam mot phn clia cdu trac tinh
thé cta mubi. Theo mdt sd phuong an, cac dung moi khong phai 1a nudec, néu c6 mit,
c6 mit & lugng 1 khoang 5% hodc thip hon, khoang 4% hodc thép hon, khoang 3%
hoc thip hon, khoéng 2% hodc thip hon, khoéng 1% hodc thap hon, khoang 0,5% hodc
thip hon, khoang 0,2% hodc thip hon, hogc khoang 0,1% hodc thip hon theo khéi lugng
ctia mudi tinh thé. St dung thuét ngir "v& co ban khong chira cdc dung moi khong phai

1a nu6c" khong loai trlr sy c6 mit lwong nho cua cac dung moi nay.

Theo mét s6 phuong an, mudi tinh thé nay 1a dang A cla mubdi N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-
2.4-diflophenyl)propan-1-sulfonamit monosuxinat (nhu dugc md ta chi tiét hon dudi

day).

Dang tinh thé ctia muoi dugc x4c dinh bang cac dau hiéu duy nhat doi véi, vi du,
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nhidu xa bdt tia X (XRPD), do nhiét lugng quét vi sai (DSC), phén tich nhiét trong
(TGA), va hip thu hoi dong (DVS).

Theo mdt sé phwong an, Dang A cla mudi  N-(3-(5-((1-etylpiperidin-4-
yl)(metyl)amino)-3-(pyrimidin-5-yl)- LA -pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)-
propan-1-sulfonamit monosuxinat dugc mo ta dic diém béi mo hinh XRPD vé co ban

nhur duoc thé hién trén Fig.10, Fig.26, hoic Fig.38.

Theo mdt sé phuwong 4n, Dang A cula mudi  N-(3-(5-((1-etylpiperidin-4-
yl)(metyl)amino)-3-(pyrimidin-S-yl)—1H-pyrolo[3,2—b]pyridin-1-y1)-2,4-diﬂophenyl)-
propan-1-sulfonamit monosuxinat dugc mo ta dac diém boi mo6 hinh XRPD vé co ban

nhu dugc thé hién trong Bang 9.

Theo mdgt sb phuong an, mudi tinh thé nay co mAu nhiéu xa bot tia X bao gém it
nhit mot trong s6 cac dinh sau day, tinh theo 20: 15,4°+ 0,5° 20,0°%0,5°% va
21,8° £ 0,5°. Theo mot s6 phuong 4n, dinh tai 15,4°+ 0,5% 20,0° £ 0,5°% 21,8°+0,5° 1a

dinh c6 cudng dd tvong déi cao nhat & miu nhiéu xa bot tia X.

Theo mdt s6 phwong an, mubi tinh thé nay c6 mau nhidu xa bdt tia X bao gom it
nhit mot trong sd cac dinh sau diy, tinh theo 26: 15,4°+ 0,2° 20,0°+0,2°% va
21,8° £ 0,2°. Theo mot s& phuong 4n, dinh tai 15,4° +0,5% 20,0° + 0,5% 21,8°+0,5° 1a
dinh c¢6 cudng do tuong d6i cao nhat & mAu nhiéu xa bot tia X.

Theo mot s6 phuong an, mudi tinh thé nay c6 mau nhiéu xa bot tia X bao gbm it
nhit mot dinh, tinh theo 26, tai 15,4° £ 0,5°. Theo mot s6 phuong 4n, dinh tai 15,4° + 0,5°
12 dinh ¢6 cuong d6 twong dbi cao nhat & md hinh nhiéu bot tia X.

Theo mot s& phuong an, mudi tinh thé nay c6 méu nhiéu xa bot tia X bao gbm it
nhét mot dinh, tinh theo 20, tai 15,4° + 0,5°. Theo mot s6 phuong 4n, dinh tai 15,4° % 0,2°
13 dinh c6 cuong do twong ddi cao nhat & mAu nhiéu xa bt tia X.

Theo mot s phuong 4n, mudi tinh thé nay c6 m3u nhidu xa bot tia X bao gom it
nhit mét trong sb cac dinh sau ddy, tinh theo 20: 15,4°+0,5° 20,0°+0,5°% va
21,8°+0,5°. Theo mot s6 phuong 4n, dinh tai 15,4°+ 0,5% 20,0°+ 0,5% 21,8°+0,5° 1a
dinh c6 cudng do trong ddi cao nhit & mau nhiéu xa bt tia X.

Theo mdt s& phuong 4n, mudi tinh thé nay c6 mau nhiéu xa bot tia X bao gbm it

nh&t mot trong sé cac dinh sau ddy, tinh theo 26: 15,4°%0,2% 20,0°+0,2°% va
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21,8°+ 0,2°. Theo mot sb phuong an, dinh tai 15,4°+ 0,5° 20,0°+ 0,5° 21,8°+ 0,5° 1a

dinh c6 cudng d6 tuwong doi cao nhat & méu nhiéu xa bot tia X.

Theo mdt $6 phuong an, mubi tinh thé nay co mAu nhiéu xa bot tia X bao gém it
nhét ba, it nhét bdn, it nhat nam, it nhét sau, it nhét bay, it nhét tam, it nhit nam, hodc
tAt ca cac dinh sau dy, tinh theo 20: 15,4° + 0,5°; 16,1°+ 0,5% 17,2° + 0,5% 19,1° £ 0,5°%
19,8° + 0,5% 20,0° £ 0,5% 20,2° £ 0,5% 20,5° £ 0,5% 21,5° % 0,5% va 21,8°+0,5° Theo
modt sb phuong 4n, miu nhifu xa bdt tia X nay bao gdm dinh tai 15,4°+0,5°%
20,0° + 0,5°; hodc 21,8°+ 0,5° 1a dinh co cuong do tuong d6i cao nhat & miu nhiéu xa

bot tia X.

Theo mot sb phuong an, mau nhiéu xa bot tia X nay bao gém dinh tai 15,4°+ 0,5°;
20,0° £ 0,5% hodic 21,8° % 0,5° 12 dinh c6 cudng d twong d6i cao nhit & miu nhiéu xa

bot tia X.

Theo mét sé phuong n, mudi tinh thé nay c6 mAu nhiéu xa bt tia X bao gbm it
nhit ba, it nhét bén, it nht nim, it nht sau, it nhat bay, it nhét tam, it nhit ndm, hosic
tit ca cac dinh sau ddy, tinh theo 20: 15,4° & 0,2° 16,1°+ 0,2°; 17,2° + 0,2°% 19,1° + 0,2%
19,8° £ 0,2°; 20,0° + 0,2° 20,2° + 0,2% 20,5°+0,2°% 21,5° & 0,2°; va 21,8°+ 0,2°. Theo
mot sb phuong an, mau nhiéu xa bot tia X ndy bao gém dinh tai 15,4°+0,5%
20,0° + 0,5° hozc 21,8° & 0,5° 1a dinh c6 cudng do tuong d6i cao nhat & miu nhiu xa
bot tia X. Theo mdt sb phuong an, mAu nhidu xa bot tia X nady bao gém dinh tai
15,4° + 0,5° 20,0° + 0,5°% hodc 21,8°+ 0,5° 1a dinh c6 cuong dd tuong dbi cao nhét &
mau nhiéu xa bot tia X.

Theo mot sé phuong 4n, mAu nhiéu xa bdt tia X nay bao gdm dinh tai 15,4° + 0,5°;
20,0° + 0,5° hosic 21,8° % 0,5° 1a dinh ¢6 cudng 4o twong d6i cao nhat & mAu nhiu xa
bot tia X.

Theo mot ) phuong an, mAu nhiéu xa bot tia X nay bao gém dinh tai 15,4° £+ 0,5%
20,0° = 0,5% hogic 21,8° % 0,5° 1a dinh ¢6 cudng d6 twong d6i cao nhat & miu nhiéu xa
bot tia X.

Theo mét sé phuong 4n, mAu nhiéu xa bot tia X ndy bao gdm dinh tai 15,4° + 0,5
20,0° £ 0,5°% hodc 21,8° % 0,5° 1a dinh c6 cudng do twong d6i cao nhat & miu nhiu xa

bot tia X.
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Theo mdt s6 phurong 4n, mau nhiéu xa bot tia X nay bao gdm dinh tai 15,4° + 0,5°;
20,0° + 0,5°; hotic 21,8° = 0,5° 1a dinh c6 cudng do trong dbi cao nhat & mau nhiéu xa

bot tia X.

Theo mot s6 phuong 4n, mudi tinh thé nay c6 nhiét dd phép do nhiét lwong quét
vi sai (DSC) vé co ban nhu duoc thé hién trén Fig.11, Fig.27, hodc Fig.39.

Theo mdt sé phuong an, mudi tinh thé nay c6 phan tich nhiét trong (TGA) vé co
ban nhu duoc thé hién trén Fig.12, Fig.28 hodc Fig.39.

Theo mot s& phuong 4n, mudi tinh thé v& co ban dugce tach. Theo mot sb phurong
4n, mudi tinh thé nay 12 it nhét 80%, it nhat 90%, it nhat 95%, it nhit 96%, it nht 97%,
it nhit 98%, it nhdt 99% Dang A ctia mudi N-(3-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-5-yl)- 1H-pyrolo[3,2-b]pyridin-1-y1)-2,4-

diflophenyl)propan-1-sulfonamit monosuxinat.

Mubi N-(3-(5-((1 -etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-yl)-1H-
pyrolo[3,2-b]pyridin-1-yl)-2,4-diﬂopheny1)propan-l-sulfonamit monosuxinat c6 thé
dugc  diéu ché bing cach cho N—(3-(5-((1-etylpiperidin-4-y1)(metyl)amin0)—3-
(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-y1)-2,4-diflophenyl)propan- 1-sulfonamit

phan (mg v6i lwong thich hop, thuong 13 khoang mdt duong lugng, cua axit suxinic.

Phéan tng ndy co thé duoc thuc hién trong dung moi thich hop. Phan rng nay c6
thé duoc thuc hién bing cach hoa tan N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-sulfonamit
va bd sung axit suxinic, ma cling c6 thé dugc hoa tan trong axit. Néu cin, gia nhiét cac
dung dich cua N-(3-(5-((1-etylpiperidin—4-y1)(mety1)amino)-3-(pyrimidin—S-yl)-lH-
pyrolo[3,2-b]pyridin- 1-yl)-2,4-diﬂ0phenyl)propan-1-su1fonamit va/hoic axit suxinic ¢
thé dugc thyc hién dé hoa tan hop chét. Vige gia nhiét co thd dén nhiét do trén nhiét do
trong phong, vi du, khoang 30°C, khoang 40°C, khoang 50°C, khoang 60°C, khoang
70°C, khoang 80°C, khoang 90°C, hodc khoang 100°C. Phan g nay c6 thé dugc thuc
hién trong mot khoang thoi gian, vi du, khoang 5 phiit, khoang 10 phut, khoang 20 phut,
khoéang 30 phut, khoang 40 phut, khoang 50 phut, khoang 1 gio, khoang 2 gio, khoang
3 gio, hodc khoang 4 gid. Sau khi gia nhiét, dung dich nay dugc lam nguoi, vi du, dén
nhiét do bing nhiét d¢ trong phong hodc thip hon, vi du, khoang 25°C, khoang 20°C,
khoang 15°C, khoang 10°C, khoang 5°C, hoic khoang 0°C. Sau bude 1am ngudi nay,
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hdn hop phén tng cb thé duoc duy tri thém trong mdt khoang thoi gian tai nhiét do thap
hon nay, vi du, trong khoang 5 phit, khodng 10 phit, khoang 20 phut, khoang 30 phut,
khoang 40 phut, khoang 50 phut, khoang 1 gid, khoang 2 giv, khoang 3 gi0, khoang
4 gid, khodng 8 gid, khoang 16 gio, hodc khoang 24 gid.

Trong cac budc dugce thuc hién dé tao thanh mudi hoic dang tinh thé cta no,
dung dich hodc huyén phu trong d6 phéan ing dugc didn ra c6 thé duoc l4c, vi dy, dugc

khudy.

Céc dung mdi thich hop d8 tao thanh mudi cta axit N-(3-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-5-y1)- 1H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)-
propan-1-sulfonamit monosuxinic, bao gbdm Dang A cua mubi nay, bao gdbm rugu Ci,
rugu C14 chira nuéce hodc etyl axetat. Cac dung moi nay ¢6 thé bao gdm metanol, etanol,

isopropanol, metanol c6 nudec, etanol ¢é nuac, isopropanol c6 nudc, hogc etyl axetat.

Mudi tinh thé cta axit N—(3-(5-((1-etylpiperidin—4-y1)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-y1)-2,4-diflophenyl)propan- 1-sulfonamit
monosuxinic, va cu thé 12 Dang A, ¢6 thé thu duge truc tiép tir phan tng ctia N-(3-(5-
((1-etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-
yl)-2,4-diflophenyl)propan-1-sulfonamit v6i axit suxinic trong céc diéu kién thich hop.
Theo cach khac, muébi tinh thé, hoic Dang A cua nd, c6 thé duoc didu ché b%mg cach két

tinh mudi va/hoic tai két tinh mubi trong dung mdi thich hop.

Quy trinh thich hop 8 kbt tinh muéi hodc tai két tinh mudi bao gdm dung dich
hodc huyén phu cua mubi trong dung mdi. Vige gia nhiét ¢ thé dén nhiét do trén nhiét
d6 trong phong, vi du, khoang 30°C, khoang 40°C, khoang 50°C, khoang 60°C, khoang
70°C, khoang 80°C, khoang 90°C, hodc khoang 100°C. Budc gia nhiét nay c6 thé duge
thuc hién trong mot khoang thoi gian, vi du, khoang 5 phut, khoang 10 phut, khoang
20 phut, khoéng 30 phut, khoang 40 phut, khoang 50 phiit, khoéng 1 gio, khodng 2 gio,
khoang 3 gio, hodc khoang 4 gid. Sau khi gia nhiét, dung dich nay dugc lam ngudi, vi
du, dén nhiét do b%lng nhiét do trong phong hodc thép hon, vi du, khoang 25°C, khoang
20°C, khoang 15°C, khoang 10°C, khoang 5°C, hodc khoang 0°C. Sau buédc lam ngudi
nay, hdn hgp phan tng c6 thé dugc duy tri thém trong mot khoang thoi gian tai nhiét do
thip hon nay, vi du, trong khoang 5 phut, khoang 10 phut, khoang 20 phut, khoang
30 phut, khoang 40 phut, khoang 50 phut, khoang 1 gio, khoang 2 gio, khoang 3 gio,
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khoang 4 gid, khoang 8 gid, khoang 16 gid, hodc khoang 24 git. Trong céc budc duge
thuc hién d8 két tinh hodc tai két tinh mudi hodc dang tinh thé ctia nd, dung dich hodc

huyén phu trong d6 phan ing duoc thuc hi€n c6 thé dugc l4c, vi du, dugc khuéy.
III. C4c phuong phép st dung

Cac mudi va cac dang tinh thé dugc mo ta trong ban md ta la cac chét e ché B-
RAF-kinaza, va do d6 hitu dung trong didu tri cac rdi loan bénh 1y (bénh) trong d6 con
duong truyén tin hiéu RAS-RAF-MAPK dugc hoat hoa, cu thé 14 c4c rdi loan ting sinh
té bao nhu bénh ung thu. Céc mudi va cac dang tinh thé nay co thé (rc ché sy tang sinh
cia té bao, cu thé 12 bang cach G ché viéc di vao trong pha tbng hop ADN. Céc té bao
duoc xi 1y bi gift lai & pha G1 ciia chu ky té bao. Do d6, cac mudi va cac dang tinh thé
nay 1a hiru dung dé didu tri bénh dic dic trung boi sy ting sinh té bao qua mirc hodc bét

thuong.

Céc rbi loan bénh Iy ma c6 thé duoc diéu tri bang céc mudi va cac dang tinh thé
duoc md ta trong ban md ta nay bao gbm céc bénh lién quan dén su biéu hién hodc hoat
tinh bét thuong cia RAF kinaza. Cac bénh nay co thé duogc didu tri bang céc st dung
cho bénh nhéan cin diéu tri luong c6 hiéu qua diéu tri cta muéi tinh thé, hodc phuong an
bét ky trong sb cac phuong an v& n6, nhu duge mo ta trong ban md ta nay. Theo mot sd
phuong an, bénh nay co lién quan dén su biéu hién ho#c hoat tinh bat thuong cta B-
RAF kinaza. Theo mot sb phuong an, bénh nay co6 lién quan dén su biéu hién hoic hoat
tinh bit thuong ciia B-RAF kinaza. Theo mot s6 phwong 4n, bénh nay c6 lién quan dén
su biéu hién hodc hoat tinh bét thuong ctia B-RAF kinaza. Theo cac phuong an khac,
bénh nay co thé lién quan dén su biéu hién hodc hoat tinh cua B-RAF kinaza dot bién
duge chon tir cac thé dot bién sau day: R4611, 14628, G463E, G463V, G465A, G465E,
G465V, G468A, G468E, N580S, E585K, D593V, F594L, G595R, L596V, T398l,
V599D, V599E, V599K, V599R, V600K, va A727V.

Céc rdi loan bénh 1y ma c6 thé dugc diéu tri bing cac mubi va cic dang tinh thé
dugc mé ta trong ban mo ta nay bao gbm bénh ung thu, bénh nhiém trung, bénh viém
va bénh ty mién.

Céc rbi loan bénh Iy ma ¢ thé dugc diéu tri br?mg cac mudi va cac dang tinh thé
duge mé ta trong ban mo ta nay bao gbm bénh ung thu. Cc bénh ung thu nay co thé

bao gém cic khdi u va ca cac bénh ung thu ma khong tao thanh khdi u nhu cac bénh
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ung thu huyét hoc.

Theo mot s6 phuong 4n, bénh ung thur nay 1a bénh ung thu vi, bénh ung thu tuyén
tién 1iét, bénh ung thu rudt két, bénh ung thu ndi mac tir cung, bénh ung thu nfo, bénh
ung thu bang quang, bénh ung thu da, bénh ung thu t&r cung, bénh ung thu budng tring,
bénh ung thu phéi, bénh ung thu tuy, bénh ung thu than, bénh ung thu da day, hodc bénh
ung thu huyét hoc. Theo mot s6 phuong 4n, bénh ung thu huyét hoc nay 1a bénh bach
cAu nguyén bao tiy cAp tinh, bénh bach cau tiy man tinh, u lympho té bao B, bénh bach
cdu lympho bdo man tinh (CLL), u lympho khong phai Hodgkin, bénh bach ciu té bao
l6ng, u lympho té bao vo, u lympho Burkitt, u lympho lympho bao nho, u lympho ¢6
nang, u lympho bach huyét bao-twong bao, u lympho ving ria ngoai niit xoang, u lympho
t& bao B 16n lan toa gidng té bao B dugc hoat hoa (ABC), hodc u lympho t€ bao B 16n
lan toa té bao B trung tam mém (GCB). Theo mot s6 phuong 4n, u lympho khong phai
Hodgkin (NHL) duoc chon tur NHL tai phat, NHL khang thudc, va NHL c¢6 nang tai
phat.

Theo mot s& phwong 4n, bénh ung thu nay la bénh ung thu v, bénh ung thu tuyén
tién liét, bénh ung thu rudt két, bénh ung thu ndi mac tir cung, bénh ung thu nfo, bénh
ung thu bang quang, bénh ung thu da, bénh ung thu tir cung, bénh ung thu budng trimg,
bénh ung thu phéi, bénh ung thu tuy, bénh ung thu than, bénh ung thu da day, hoéc bénh
ung thu huyét hoc.

Theo mdt s6 phuong 4n, bénh ung thu néy 12 u melanin 4c tinh, bénh ung thu
tuyén gidp, bénh ung thu truc két trang, bénh ung thu dudng mat, bénh ung thu tuyén
tidn liét, bénh ung thu budng tring hogc bénh ung thu phdi khong phai té bao nho.

Theo mdt sb phuong 4n, bénh ung thu nay lién quan dén sy biéu hién hodc hoat

tinh ctia RAF kinaza.

Theo mot sb phwong an, bénh ung thu nay lién quan dén su biéu hién hodc hoat

tinh cua B-RAF kinaza.

Theo mot sb phuong an, bénh ung thu nay lién quan dén sy biéu hién hodc hoat

tinh cia B-RAF kinaza.

Theo mdt s6 phwong an, bénh ung thu nay lién quan dén sy biéu hién hodc hoat

tinh cua B-RAF kinaza.
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Theo mdt s phurong 4n khac, bénh ung thu nay c6 thé lién quan dén sy biéu hién
hodc hoat tinh cia B-RAF kinaza dot bién dugc chon tir cac thé dot bién sau day: R4611,
1462S, G463E, G463V, G465A, G465E, G465V, G468A, G468E, N580S, E585K,
D593V, F594L, G595R, L596V, T598I, V599D, V599E, V599K, V599R, V600K, va
AT27V.

Theo mdt sb phuong 4n, bénh ung thu nay 1a u melanin.

Theo mdt sb phuong 4n, bénh ung thu nay 1a bénh ung thu truc két trang.
Theo mot s6 phuong an, bénh ung thu nay la bénh ung thu rudt Kkét.

Theo mot s6 phuong 4n, bénh ung thu nay la bénh ung thu tuyén giap.

Theo mot sb phuong an, bénh ung thu nay biéu hién B-RAF kinaza bi dot bién.
Theo mot sb phuong an, bénh ung thu nay biéu hién B-RAF kinaza bi dot bién V60OE.
Theo mot sb phuong 4n, bénh ung thu nay biéu hién mot hodc nhiéu thé dot bién trong
sb cac thé @t bién B-RAF kinaza sau day: R461L 1462S, G463E, G463V, G465A,
G465E, G465V, G468A, G468E, N580S, E585K, D593V, F594L, G595R, L596V,
T5981, V599D, V599E, V599K, V599R, V600K, va A727V.

Céc bénh ung thu sau day ¢ thé duoc diéu tri bang cac hop chét theo sang ché,
nhung khong bi giéi han &: céc khdi u ndo nhu, vi dy, budu than kinh thinh giac, cac u
bao hinh sao nhu u bao hinh sao hinh 16ng, u bao hinh sao dang s¢i, u bao hinh sao
nguyén sinh, u bao hinh sao phdng, u bao hinh sao thodi bién va u nguyén bao dém, cac
u lympho n#o, cac bénh di cén nio, khéi u tuyén yén nhu u tiét prolactin, khéi u san xuét
HGH (hormon sinh truéng ctia ngudi) va khéi u san xudt ACTH (hormon huéng vo
thuong than), u so hau, u nguyén bao tily, u mang néo vau than kinh dém it nhénh; cac
khéi u thin kinh (bénh ung thw) nhu, vi dy, cac khéi u ctia hé than kinh thuc vat nhu u
nguyén bao than kinh giao cam, u hach than kinh, u c4n hach (u tiy thuong than, u té
bao wa crdm) va khéi u cudn dudi mong, cac khéi u trén hé than kinh ngoai bién nhu u
thin kinh cut, u xo than kinh, u thin kinh (u xo thin kinh, u t& bao Schwan) va u té bao
Schwan 4c tinh, cling nhu cac kh&i u ctia hé thin kinh trung wong nhu ndo va cac khdi
u tiy xuong; bénh ung thu rudt nhu, vi dy, bénh ung thu bidu mo cua tryc trang, bénh
ung thu bidu mo rudt két, bénh ung thu bidu mo truc két trang, bénh ung thu biéu mo
hau mon, bénh ung thu biéu mo cta rudt gia, cac khéi u ctia rudt non va rudt ta; cac khéi

u mi mét nhu u t& bao day hodc bénh ung thu biéu mo té bao day; bénh ung thu tuy hodc
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bénh ung thu biéu md cta tuyén tuy; bénh ung thu bang quang hogc bénh ung thu bidu
md cia bang quang; bénh ung thu phdi (bénh ung thu bidu m6 phé quan) nhu, vi duy,
bénh ung thu biéu mo phé quan té bao nhd (bénh ung thu bidu m6 t& bao yén mach) va
bénh ung thu biéu md phé quan khéng phai té bao nhé (NSCLC) nhu bénh ung thu bidu
md phé quan biéu mo ban, bénh ung thu biéu md tuyén va bénh ung thu biéu mo phé
quén té bao 16n; bénh ung thu vii nhu, vi dy, bénh ung thu bidu mé v nhu bénh ung thu
bidu mé ng xdm nhap, bénh ung thu biéu mé thé keo, bénh ung thu bidu mo xam l4n
chia thuy, bénh ung thu biéu md dng, bénh ung thu bidu md nang tuyén va bénh ung thur
bidu mé nht; u lympho khong phai Hodgkin (NHL) nhu, vi du, u lympho Burkitt, u
lympho khong phai Hodgkin éc tinh thdp (NHL) va u sui dang ndm; bénh ung thu tt
cung hodc bénh ung thu bidu md ndi mac tir cung hodc bénh ung thu biéu md than vi;
hoi chimg CUP (bénh ung thu chua rd nguyén phét - Cancer of Unknown Primary);
bénh ung thu budng tring hodc bénh ung thu biéu md budng trimg nhu bénh ung thu
dich nhﬁy, ndi mac tir cung hodc thanh dich; bénh ung thu tai mét; bénh ung thu 6ng
mét nhu, vi dy, khdi u Klatskin; bénh ung thu tinh hoan nhu, vi du, u tuyén tinh va u
khong phai tuyén tinh; u lympho (sacom lympho) nhu, vi du, u lympho &c tinh, bénh
Hodgkin, u lympho khong phai Hodgkin (NHL) nhu bénh bach cAu hach bach huyét
man tinh, bénh ludi ni mo6 bach huyét, u bao mién dich, u twvong bao (bénh da u tuy), u
nguyén bao mién dich, u lympho Burkitt, u sui dang ndm vung chit T, u nguyén bao
lympho thoéi bién té bao 16n va u nguyén bao lympho; bénh ung thur thanh quan nhu, vi
du, cac khdi u ctia day thanh quan, trén thanh mon, thanh mon va cac khéi u thanh quan
du6i thanh mon; bénh ung thu xwong nhu, vi dy, u xuong sun, u sun, u nguyén bao sun,
u xo sun nhdy, u xuong, u xuong dang xuong, u nguyén bao xuong, u hat ai toan, khéi
u té bao khéng 16, sacom sun, sacOm xuong, sacom Ewing, sacom ludi, u tuong bao,
loan san xo, nang xuong thanh thiéu nién va nang xuong phinh mach; cac khéi u ddu va
¢6 nhu, vi du, cac khdiu cia mdi, ludi, ddy miéng, khoang miéng, loi, vom miéng, tuyén
nuée bot, hong, khoang mili, xoang cdnh mii, thanh quan va tai gitta; bénh ung thu gan
nhu, vi du, bénh ung thu biéu md té bao thudc gan hodc bénh ung thu biéu mo té bao
gan (HCC); bénh bach ciu nhu, vi du, bénh bach cau cép tinh nhu bénh bach cAu
lympho/nguyén bao lympho cip (ALL), bénh bach cAu tay cap (AML); bénh bach cau
man tinh nhu bénh bach cau lympho man tinh (CLL), bénh bach ciu tiy man tinh
(CML); bénh ung thu da day hodc bénh ung thu biéu md da day nhu, vi dy, bénh ung
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thu bidu mo tuyén nhu, bng va chét nhdy, bénh ung thu biéu mo t& bao nhin Signet,
bénh ung thu bidu md tuyén c6 vay, bénh ung thu biéu mo té bao nho va bénh ung thu
biéu md chua biét hoa; cac u melanin nhu, vi dy, ung thu té bao hic td 4c tinh va ung
thu t& bao hic t& ving it tiép xtic v6i anh sang; bénh ung thu thén nhu, vi dy, bénh ung
thu bidu mo té bao than hoic bénh ung thu than hodc khdi u Grawitz; bénh ung thu thuc
quan hodc bénh ung thu biéu mo cua thuc quéan; bénh ung thu duong vat; bénh ung thu
tuyén tidn liét; bénh ung thu hong hogc bénh ung thur bidu mé cia hong nhu, vi dy, bénh
ung thu biéu md miii hong, bénh ung thu biéu mo hong Iﬁiéng va bénh ung thu biéu md
ha hiu; u nguyén bao vong mac, bénh ung thu 4m dao hodc bénh ung thu biéu md 4m
dao; bénh ung thu bidu mo biéu mé ban, bénh ung thu biéu mo tuyén, bénh ung thu biéu
md tai chd, cac u melanin 4c tinh va cac sacom; bénh ung thu bidu md tuyén giap nhu,
vi du, bénh ung thu biéu md tuyén giap dang nhu, dang sgi va dang tuy, cling nhu bénh
ung thu bidu mo khong biét hoa; ung thu biéu mo té bao vay da, bénh ung thu biéu md
u nang ba nhon va bénh ung thu biéu mé6 ban cta da; u tuyén {tc, bénh ung thu ni¢u dao

va bénh ung thu 4m ho.

Cac mudi va cic dang tinh thé méi co thé duge sir dung dé ngin ngira, diéu tri
ngén han hogc dai han céc bénh néu trén, tiy y cling két hop véi xa tri hodc cac hop chét
khac "trong tinh trang k§ thuét" nhu, vi du, cac chit kim ham té bao hodc gy doc té
bao, cac chét trc ché sy tang sinh té bao, cac chét chong tao mach, céc steroit hodc cac

khang thé.

Cac mubi va cac dang tinh thé dugc md ta trong ban mo ta nay ¢ thé cling duoc
stt dung dé didu tri cac rbi loan ting sinh khong phai 1 ung thu. Vi dy vé céc rdi loan
ting sinh ma co thé dugc diéu tri bao gbm, nhung khong bi gi6i han &, cac khéi u mod
mém lanh tinh, cac khdi u xuong, cac khéi u ndo va cot sdng, cac khéi u mi mét va hoc
mét, u hat, u md, u mang nao, bénh ung thu da ndi tiét, polip miii, cac khdiu tuyen yén,
u tiét prolactin, u gia & ndo, chung day sung tiét b3, polip da day, hach tuyén gidp, cac
ung thu nang cda tuy, u mach, hach ddy thanh quan, polip, va nang, bénh Castleman,
bénh 16ng man tinh, u xo da, nang ba, u hat nhiém khuAn, va hoi chimg polip thanh thiéu
nién.

Céac bénh khac ma ¢6 thé duoc diéu tri bao g?)m bénh nhiém virut (vi dy, virut
Epstein-Barr, virut gay bénh viém gan B, virut gdy bénh viém gan C, virut hecpet, virut

oAy suy giam mién dich ngudi, virut u nhu & ngudi, u sacom Kaposi, virut adeno, virut
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gdy bénh giang mai va céc virut ADN dugc trén thé bd sung khac). Céc mudi va cac
dang tinh thé nay do d6 c6 thé duoc str dung dé diéu tri bénh va cac tinh trang bénh nhu
nhidm tring va t4i hoat héa don hinh hecpet, bénh hecpet moi, nhiém trung va tai hoat
héa bénh zona, bénh thiy dau, bénh zona, virut gay u nhu & nguoi, hinh thanh khdiu ¢
tir cung, nhidm virut adeno, bao gdm bénh dudng ho hp cip, va nhiém virut gdy bénh
giang mai nhu virut gdy bénh ddu mua & gia suc va bénh d4u mia va bénh st & lon chau
Phi. Theo mdt phuong an cu thé, cac mubi va cac dang tinh thé dugc chi ra dé didu tri
nhidm virut gy u nht & da ngudi hodc biéu mé cd tir cung.

Céc bénh khac ma co thé dugc diéu tri bao gém cac bénh viém va tu mién. Céc
vi du vé cac tinh trang bénh ty midn va viém ma c6 thé dugc diéu tri bao gém bénh thai
loai cip tinh, qua cép hodc man tinh cua cic co quan dugc ghép, cac phan tmg bénh gt
cAp tinh, bénh viém cip tinh (nhu hoi ching suy ho hép cp va tdn thuong thiéu méau
cuc bo/tai tudi mau), bénh Addison, bénh khong c6 gammaglobulin huyét, bénh viém
miii di img, di img, chirg rung toc, bénh Alzheimer, bénh viém rudt thira, chirng xo vita
dong mach, bénh hen, bénh viém xuong khép, bénh viém khép thiéu nién, bénh viém
khép vay nén, bénh viém khép dang thép, bénh viém da di img, bénh rung t6c tu mién,
c4c tinh trang mién dich huyét tin tw mién va xuét huyét giam tidu cau, bénh gidm chirc
ning tuyén yén ty mién, bénh da tuyén tu mién, bénh Behcet, bénh da phdng rop, bénh
viém tai méit, bénh ban xuét huyét giam tidu clu tu phat man tinh, bénh phéi tac nghén
man tinh (COPD), bénh X0 gan, bénh thodi hoa khép, bénh trAm cam, bénh viém da,
bénh viém da co, bénh cham, bénh viém rudt, bénh viém ndo, bénh viém da day, bénh
viém than tiéu cau, bénh viém dong mach té bao khéng 16, hodi chimg Goodpasture, hoi
chting Guillain-Barre, bénh viém lgi, bénh Graves, bénh vi€ém tuyén giap Hashimoto,
bénh viém gan, bénh viém tuyén yén, bénh viém rudt (bénh Crohn va viém loét dai
trang), bénh viém khung chau, hoi chimg rudt kich thich, bénh Kawasaki, chirng sbc ndi
doc td do LPS, bénh viém mang ndo, bénh da xo cung, bénh viém co tim, chirng nhugc
co ning, u sui dang nim, bénh viém co, bénh viém thén, bénh viém xuong tiy, bénh
viém tuy, bénh Parkinson, bénh viém mang ngoai tim, bénh thiéu mau 4c tinh, bénh
viém thanh phé quéan, bénh viém xo chai dudng mat dng mat nguyén phét, bénh viém
da gidc mac, bénh vay nén, bénh viém vdng mac, bénh viém cung mac, bénh xo cung
da, bénh xo cling bi, bénh viém xoang, bénh Sjogren, nhiém khuan huyét, sbc do nhiém

khuén, chay ning, luput ban do hé¢ thdng, chimg thai loai md ghép, bénh viém tuyén
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giap, bénh tiéu duong typ I, bénh viém dong mach Takayasu, bénh viém niéu dao, bénh
viém mang bd dao, bénh viém mach, bénh viém mach bao gém viém déng mach té bao
khong 10, bénh viém mach véi sy lién quan dén co quan nhu viém thén tiéu cau, bénh

bach bién, bénh ting globulin phan tir 16n Waldenstrom va bénh u hat Wegener.

Céc bénh khac bao gdm nhidm khuin, nhidm ném va/hoge nhidm ky sinh truing;
bénh v& da (vi dy, bénh vay nén); bénh dya trén sy ting san dugc dic trung boi su gia
tang s6 lugng té bao (vi du, nguyén bao soi, té bao gan, té bao xuong va té bao tiy
xuong, té bao bng hoic té bao co tron hodc té& bao biéu mé (vi du, chiing ting san ndi

mac tr cung); bénh v& xuong va bénh tim mach (vi du, chtng tai hep va ching phi dai).

Céc mubdi va cac dang tinh thé dugc mo ta trong ban mo ta nay cling thich hop dé
bao vé cac té bao tang sinh (vi dy, cac té bao long, rudt, mau va cac té& bao dau dong)

khoi tdn thuong ADN gdy ra béi birc xa, xit Iy UV va/hodc xir Iy kim té bao.
Liéu phép két hop

Cac mudi va cac dang tinh thé dugc mo ta trong ban mo ta ndy co thé duge st
dung riéng ré& hodc két hop v6i cac hoat chit khac theo sang ché, tiry ¥ con két hop voi

c4c hoat chit duge 1y khac nhu céc chét hoa tri liéu khac.

P4 didu tri bénh ung thu va cac bénh tang sinh khdc, cac hgp chét theo sang ché
c6 thé dugc str dung két hop véi cac chét hoa tri liéu, hodc cic chét chéng ting sinh
khéc. Céc chét hoa tri liéu ma co thé dugc st dung két hop véi cac mudi va cac dang
tinh thé dugc mo ta trong ban mo ta nay dé diéu tri bénh ung thu hodc cac 16i loan ting
sinh khac bao gdm, nhung khong bi gi6i han 0, hormon, chét twong ty hormon va chét
khang hormon (vi du, tamoxifen, toremifen, raloxifen, fulvestrant, megestrol axetat,
flutamit, nilutamit, bicalutamit, aminoglutethimit, cyproteron axetat, finasterit,
buserelin axetat, fludrocortison, fluoxymesteron, medroxyprogesteron, octreotit), cac
chat wc ché aromataza (vi du, anastrozol, letrozol, liarozol, vorozol, exemestan,
atamestan), cac chéit chu van va céac chit dbi khang LHRH (vi duy, goserelin axetat,
luprolit), cac chét e ché cua cac yéu t§ sinh trudng (céc yéu td sinh truéng nhu, vi du,
"yéu td sinh trudng ngudn gbe tir tiéu cau (PDGF)", "yéu td sinh truéng nguyén bao soi
(FGF)", "yéu t6 sinh trudng ndi mac mach (VEGF)", "yéu t§ sinh truong biéu mod
(EGF)", "yéu t§ sinh trudng gidng insulin (IGF)", "yéu t§ sinh trudng biéu mo ngudi
(HER, vi dy, HER2, HER3, HER4)" va "yéu t6 sinh truéng té bao gan (HGF)"), cac chit
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trc ché 14 vi du c4c khang thé "yéu t§ sinh trudng", cac khang thé "thu thé yéu td sinh
trudng" va cac chét e ché tyrosin kinaza, nhu, vi dy, cetuximab, gefitinib, imatinib,
lapatinib va trastuzumab); cac chit khang chuyén hoa (vi du, chit khang folat nhu
methotrexat, raltitrexed, chit twong tw pyrimidin nhu 5-flouraxil, capecitabin va
gemcitabin, purin va chit twong tw adenosin nhu mercaptopurin, thioguanin, cladribin
va pentostatin, xytarabin, fludarabin); cac chit khang sinh khang khéi u (vi duy,
anthracyclin nhu doxorubixin, daunorubixin, epirubixin va idarubixin, mitomyxin-C,
bleomyxin, dactinomyxin, plicamyxin, streptozocin); cac din xuét platin (vi duy,
cisplatin, oxaliplatin, carboplatin); cac chit dugc alkyl hoéa (vi dy, estramustin,
meclorethamin, melphalan, clorambuxil, busulfan, dacarbazin, xyclophosphamit,
ifosfamit, temozolomit, cac nguén nito nhu, vi dy, carmustin va lomustin, thiotepa); cac
chét chéng gian phan (vi du, cic alkaloit cuia cdy dira can nhw, vi du, vinblastin, vindesin,
vinorelbin va vincristin; va cac taxan nhu paclitaxel, docetaxel); cac chét trc ché tubulin;
cac chit trc ché PARP, cac chit tic ché topoisomeraza (vi du, cac epipodophyllotoxin
nhu, vi du, etoposit va etopophos, teniposit, amsacrin, topotecan, irinotecan,
mitoxantron), Cac chét trc ché serin/threonin kinaza (vi du, cac chit ttc ché PDK 1, céc
chét trc ché B-Raf, céac chét trc ché mTOR, céc chét trc ché mTORC1, céc chét trc ché
PI3K, céc chit rc ché mTOR/PI3K kép, cic chat e ché STK 33, céc chét e ché AKT,
cac chét trc ché PLK 1, cac chét tc ché cua cac CDK, cac chét trc ché Aurora kinaza),
céc chét tc ché tyrosin kinaza (vi dy, céac chéit trc ché PTK2/FAK), céac chét tc ché su
tuong tac protein protein (vi dy, IAP, Mcl-1, MDM2/MDMX), cac chét tc ché MEK,
cic chét trc ché ERK, cdc chit trc ché IGF-1R, céc chét e ché thy thé ErbB, céc chat
twong tu rapamyxin (vi du, everolimus, temsirolimus, ridaforolimus, sirolimus) va cac
chét hoa tri liéu khac nhau nhu amifostin, anagrelid, clodronat, filgrastin, interferon,
interferon alpha, leucovorin, rituximab, procarbazin, levamisol, mesna, mitotan,

pamidronat va porfime.

Cac chét khéc c6 thé dugc ding két hop véi cac mubi va cac dang tinh thé duoc
md ta trong ban md td nay bao gdm 2-clodesoxyadenosin, 2-flodesoxycytidin, 2-
metoxyoestradiol, 2C4, 3-alethin, 131-I-TM-601, 3CPA, 7-etyl-10-
hydroxycamptothexin, 16-aza-epothilon B, A 105972, A 204197, abarelix, abirateron,
aldesleukin, alemtuzumab, alitretinoin, allopurinol, allovectin-7, altretamin, alvocidib,

amonaﬁdé, anastrozol, anthrapyrazol, AG-2037, AP-5280, apaziquon, apomin, aranoza,
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arglabin, arsenic trioxit, arzoxifen, asparaginas, atamestae, atrasentan, auristatin PE,
AVLB, AZ10992, ABX-EGF, AMG-479 (ganitumab), ARRY 162, ARRY 438162,
ARRY-300, ARRY-142886/AZD-6244 (selumetinib), ARRY-704/ AZD-8330, AR-12,
AR-42, AS-703988, AXL-1717, AZD-8055, AZD-5363, AZD-6244, ARQ-736, ARQ
680, AS-703026 (primasertib), avastin, AZD-2014, azacytidin, azaepothilon B,
azonafide, BAY-43-9006, BAY 80-6946, BBR-3464, BBR-3576, bevacizumab,
bexaroten, BEZ-235, biricodar dicitrat, BCX-1777, BKM-120, bleocin, BLP-25, BMS-
184476, BMS-247550, BMS-188797, BMS-275291, BMS-663513, BMS-754807,
BNP-1350, BNP-7787, BIBW 2992 (afatinib, tomtovok), BIBF 1120 (vargatef), BI
836845, BI 2536, BI 6727, BI 836845, BI 847325, BI 853520, BIIB-022, axit
bleomyxinic, bleomyxin A, bleomyxin B, brivanib, bryostatin-1, bortezomib,
brostallicin, busulfan, BYL-719, CA-4 prodrug, CA-4, CapCell, calcitriol, calusteron,
canertinib, canfosfamit, capecitabin, carboplatin, carboxyphthalatoplatin, carmustin,
CCI-779, CC-115, CC-223, CEP-701, CEP-751, CBT-1 cefixim, ceflatonin, ceftriaxon,
celecoxib, celmoleukin, cemadotin, cetuximab, chlorambucil, CH4987655/RO-
4987655, clotrianisen, cilengitide, cisplatin, CDA-II, CDC-394, CKD-602, CKI-27,
cladribin, clofarabin, colchicin, combretastatin A4, cac chét tc ché COT, CHS-828, CH-
5132799, CLL-Thera, CMT-3 cryptophycin 52, CTP-37, khéng thé don dong CTLA-4,
CP-461, CV-247, xyanomorpholinodoxorubixin, xyclophosphamit, xyclosporin,
cytarabin, D 24851, dacarbazin, dactinomyxin, dalteparin natri, dasatinib, daunorubixin,
decitabin,  denileukin,  denileukin diftitox,  deoxorubixin, deoxyrubixin,
deoxycoformyxin, depsipeptit, desoxyepothilon B, dexamethason, dexrazoxan,
dexrazoxanet, dietylstilbestrol, diflomotecan, didox, DMDC, dolastatin 10, docetaxel,
doranidazol, doxorubixin, dromostanolon propionat, DS-7423, E7010, E-6201,
eculizumab, edatrexat, edotreotit, efaproxiral, eflornithin, cac chat e ché EGFR,
EKB-569, EKB-509, enzastaurin, elsamitruxin, epirubixin, epothilon B, epratuzumab,
ER-86526, erlotinib, estramustin, ET-18-OCH3, etynylcytidin, etynyloestradiol,
etoposit phosphat, etoposit, exatecan, exatecan mesylat, exemestan, exisulind, fentanyl
xitrat, fenretinit, figitumumab, filgrastim, floxuridin, fludarabin, axit folic, flouraxil,
FOLFOX, FOLFOX4, FOLFIRI, formestan, fotemustin, fulvestrant, galarubixin, gali
maltolat, gefinitib, gemcitabin, gemtuzumab, gemtuzumab ozogamixin, gimatecan,

glufosfamit, GCS-I00, GDC-0623, GDC-0941 (pictrelisib), GDC-0980, GDC-0032,
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GDC-0068, GDC-0349, GDC-0879, chét khang nguyén G17DT, GMK, GPX-100, véc-
xin gpl00-peptit, GSK-5126766, GSK-690693, GSK-1120212 (trametinib), GSK-
2118436 (dabrafenib), GSK-2126458, GSK-2132231A, GSK-2334470, GSK-2110183,
GSK-2141795, GW2016, goserelin axetat, granisetron, herceptin, hexametylmelamin,
histamin, histrelin axetat, homoharringtonin, axit hyaluronic, hydroxyure,
hydroxyprogesteron caproat, ibandronat, ibritumomab, ibritumomab tiuxetan,
idarubixin, idatrexat, idenestrol, IDN-5109, ifosfamit, cac chéit tc ché IGF-1R, IMC-
1C11, IMC-A12 (cixutumumab), imatinib mesylat, imunol, indisulam, interferon alpha-
2a, interferon alpha-2b, pegylated interferon alpha-2b, interleukin-2, INK-1117, INK-
128, INSM-18, ionafarnib, ipilimumab, iproplatin, irinotecan, irofulven,
isohomohalichondrin-B, isoflavon, isotretinoin, ixabepilon, JRX-2, JSF-154, J-107088,
kich duc td nit lién hop, kahalid F, ketoconazol, KW-2170, KW-2450, lapatinib
ditosylat, leflunomit, lenalidomit, lenograstim, letrozol, leucovorin, leuprolit, leuprolit
axetat, leuporelin, levamisol, lexidronam, LGD-1550, linezolid, lobaplatin, luteti
texaphyrin, lometrexol, lomustin, losoxantron, LU 223651, lurtotecan, LY-S6AKTI,
LY-2780301, mafosfamit, marimastat, mecloethamin, megestrol axetat, cac chét trc ché
MEK, MEK-162, melphalan, mercaptopurin, metotrexat, metoxsalen, metyltestosteron,
metylprednisolon, MEDI-573, MEN-10755, MDX-H210, MDX-447, MDX-1379,
MGV, midostaurin, axit minodronic, mitomyxin, mitomyxin C, mitotan, mitoxantron,
mivobulin, MK-2206, MK-0646 (dalotuzumab), MLN5138, motexafin gadolini, MS-
209, MS-275, MX6, nandrolon phenpropionat, nelarabin, neridronat, neratinib,
Nexavar, neovastat, nilotinib, nimesulit, nitroglyxerin, nofetumomab, nolatrexed,
norelin, N-axetylxystein, N-benzylguanin, oblimersen, omeprazol, oncophage,
oncoVEXOM-CSE_ ormiplatin, ortataxel, oxaliplatin, khang thé OX44, 0SI-027, OSI-906
(linsitinib), khang thé 4-1BB, oxantrazol, oestrogen, paclitaxel, pamidronat,
panitumumab, patupilon, pegfilgrastim, PCK-3145, pegaspargaza, pegfilgrastim, PBI-
1402, PBI-05204, PD0325901, khang thé PD-1, PEG-paclitaxel, paclitaxel dugc lam
bn dinh boi albumin, PEP-005, PF-05197281, PF-05212384, PF-04691502, PHT-427,
P-04, PKC412, P54, PI-88, pelitinib, pemetrexed, pemetrexed dinatri, pentostatin,
pentrix, perifosin, ruqu perilylic, pertuzumab, cac chét e ché PI3K, céc chét trc ché
PI3K/mTOR, PG-TXL, PG2, PLX-4032/RO-5185426 (vemurafenib), PLX-3603/RO-
5212054, PT-100, PWT-33597, PX-866, picoplatin, pipobroman,
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pivaloyloxymetylbutyrat, pixantron, phenoxodiol O, PK1166, plevitrexed, plicamyxin,
axit polyprenic, porfiromyxin, prednison, prednisolon, procarbazin, quinacrin,
quinamed, quinupristin, R115777, RAF-265, ramosetron, ranpirnaza, rasburicaza,
RDEA-119/BAY 869766, RDEA-436, chit twong ty rebeccamyxin, cac chét trc ché thu
thé tyrosin kinaza (RTK), revimid, RG-7167, RG-7304, RG-7421, RG-7321, RG 7440,
thizoxin, thu-MAD, rinfabat, risedronat, rituximab, robatumumab, rofecoxib, RO-31-
7453, RO-5126766, RO-5068760, RPR 109881A, rubidazon, rubitecan, R-flurbiprofen,
RX-0201, S-9788, sabarubixin, SAHA, sargramostim, satraplatin, SB 408075, Se-
015/Ve-015, SU5416, SU6668, SDX-101, semustin, seocalcitol, SM-11355, SN-38,
SN-4071, SR-27897, SR-31747, SR-13668, SRL-172, sorafenib, spiroplatin, squalamin,
streptozocin, axit suberanilohydroxamic, sunitinib, sunitinib maleat, sutent, T 900607,
T 138067, TAK-733, TAS-103, tacedinalin, talaporfin, tamoxifen, Tarceva, tariquitar,
tasisulam, taxotere, taxoprexin, tazaroten, tegafur, temozolamit, teniposit, tesmilifen,
testosteron, testosteron propionat, tesmilifen, testolacton,tetraplatin, tetrodotoxin,
tezacitabin, thalidomit, theralux, therarubixin, thioguanin, thiotepa, thymalfasin,
thymectacin, tiazofurin, tipifarnib, tirapazamin, tocladesin, tomudex, topotecan,
toremifen, toremofin, tositumomab, trabectedin, TransMID-107, axit transretinic,
traszutumab, tremelimumab, tretinoin, triaxetyluridin, triapine, triciribin, trimetrexat,
TLK-286TXD 258, tykerb/tyverb, urocidin, uraxil mu tat, valrubixin, vatalanib,
vinblastin, vincristin, vinflunin, vinorelbin, virulizin, WX-UK1, WX-554, vectibix,
vorinostat, xeloda, XELOX, XL-147, XL-228, XL-281, XL-518/R-7420/GDC-0973,
XL-765, YM-511, YM-598, ZD-4190, ZD-6474, ZD-4054, 7D-0473, ZD-6126,
7ZD-9331, ZDI839, ZSTK-474, zoledronat va zosuquidar.

Céc hop chit theo sang ché ciing c6 thé duoc sir dung két hop véi liéu phap y hoc
nhu phiu thuét hodc xa tri, vi du, chiéu xa tia gama, xa tri bang chum tia notron, Xa tri
bang chiim tia, liéu phap proton, cin xa tri, cac chét déng vi phong xa toan than.

D4 diéu tri cac tinh trang tu midn va viém, hop chét theo sang ché ¢o thé duge
dung Kkét hop véi corticosteroit nhu triamcinolon, dexamethason, fluocinolon, cortison,

prednisolon, hodc flumetholon.

Pé diéu tri cac tinh trang tu mién va viém, hop chét theo sang ché ¢6 thé duoc
dung két hop véi chit tc ché mién dich nhu fluoxinolon axetonit (Retisert®),

rimexolone (AL-2178, Vexol, Alcon), hoic xyclosporin (Restasis®).
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Pé diéu tri cac tinh trang tu mién va viém, hop chét theo séng ché c6 thé duoc
dung két hop véi mot hodc nhidu chit bd sung dugc chon tir Dehydrex™ (Holles Labs),
Civamit (Opko), natri hyaluronat (Vismed, Lantibio/TRB Chemedia), xyclosporin (ST-
603, Sirion Therapeutics), ARG101(T) (testosterone, Argentis), AGR1012(P)
(Argentis), ecabet natri  (Senju-Ista), gefarnat  (Santen), axit  15-(s)-
hydroxyeicosatetraenoic (15(S)-HETE), cevilemin, doxyxyclin (ALTY-0501, Alacrity),
minoxyeclin, iDestrin™ (NP50301, Nascent Pharmaceuticals), xyclosporin A
(Nova22007, Novagali), oxytetraxyclin (Duramyxin, MOLI1901, Lantibio), CF101 (28,
3S, 4R, 5R)-3, 4-dihydroxy-5-[6-[(3-iodophenyl)metylamino]purin—9-y1]-N-metyl-
oxolan-2-carbamyl, Can-Fite Biopharma), voclosporin (LX212 hodc LX214, Lux
Biosciences), ARG103 (Agentis), RX-10045 (chit twong tw resolvin téng hop,
Resolvyx), DYN15 (Dyanmis Therapeutics), rivoglitazon (DE011, Daiichi Sanko), TB4
(RegeneRx), OPH-01 (Ophtalmis Monaco), PCS101 (Pericor Science), REV1-31
(Evolutec), Lacritin (Senju), rebamipit (Otsuka-Novartis), OT-551 (Othera), PAI-2
(University of Pennsylvania va Temple University), pilocarpin, tacrolimus,
pimecrolimus (AMS981, Novartis), loteprednol etabonat, rituximab, diquafosol
tetranatri (INS365, Inspire), KLS-0611 (Kissei Pharmaceuticals),
dehydroepiandrosteron, anakinra, efalizumab, mycophenolat natri, etanrcept

(Embrel®), hydroxycloquin, NGX267 (TorreyPines Therapeutics), hodc thalidomit.

Theo mdt sb phwong én, hop chét theo sang ché ¢o thé dugc ding két hop véi
mot hodc nhiéu chét dugc chon tir cht khang sinh, chit khang virut, chét khang nam,
thubc gay té, cac chét khang viém bao gbm céc chét khang viém steroit va khong steroit,
va céc chét chdng di tng. Céc vi du vé céc thudc thich hgp bao gbm c4c aminoglycosit
nhu amikaxin, gentamyxin, tobramyxin, streptomyxin, netilmyxin, va kanamyxin; cac
hop chit floroquinolon nhu xiprofloxaxin, norfloxaxin, ofloxaxin, trovafloxaxin,
lomefloxaxin, levofloxaxin, va enoxaxin; naphtyridin; cdc hop chat sulfonamit;
polymyxin; chloramphenicol; neomyxin; paramomyxXin; colistimethat; baxitraxin;
vancomyxin; tetraxyclin; rifampin va cac din xuét cia né ("rifampins"); xycloserin;
beta-lactam; cephalosporin; amphoterixin; fluconazol; fluxytosin; natamyxin;
miconazol; ketoconazol; corticosteroit; diclofenac; flurbiprofen; ketorolac; suprofen;
cromolyn; lodoxamit; levocabastin; naphazolin; antazolin; pheniramin; hodc chit khang

sinh azalit.
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Mot hodc nhidu dugc chit bd sung c6 thé duoc dung cho bénh nhéan ddng thoi
hodc lién tiép.
IV. Dang bao ché, dang liéu va viéc dung

Khi duoc st dung lam dugce phém, cac mubi va cac dang tinh thé dugc mo ta
trong ban md ta nay cé thé dugc dung & dang dugc pham. Cac dugc pham nay c6 thé
duoc bao ché theo cach da duoc biét ro trong linh vuc duge phém, va ¢6 thé duoc ding
theo nhiéu con dudng khic nhau, tiry thudc vao viéc didu tri toan than hay tai chd dugc
mong mudn va phu thudc vao khu vuc cin duge diéu tri. Viéc dung co thé 1a tai chd
(bao gdm qua da, vao biéu bi, vao mit va vio mang nhay bao gbm trong mili, phan phdi
vao am dao hodc tryc trang), vao phéi (vi dy, bang cach x0ng hit hodc bom phun bt
hodc khi dung, bao gbm bing may x0ng khi dung; trong khi quan hoic trong miii), qua
dudng miéng hodc ngoai duong tiéu héa. Viée dung ngoai dudng tiéu hoa bao gdm ding
trong tinh mach, trong dong mach, dudi da, trong mang bung, trong co hdéc tiém hoac
truyén; hodc dung trong so ndo, vi du, dung trong tiy mac hodc trong nédo thit. Viéc
ding ngoai duong tiéu héa co thé & dang liéu 16n duy nhét, hodc, vi dy, co thé bang cach
bom truyén lién tuc. Céc dugc phim v dang bao ché d& ding tai chd c6 thé bao gdm
cao d4n chta thudc thdm qua da, thubéc m&, thudc rira, thudc kem, thube gel, thudc nho,
thubc dan, thudc xit, thube dang long va thudc bot. Céc chit mang dugc thong thuong,
dung dich nudc, bot hodc cac chét nén c6 dau, cac chét 1am dic va cac chét tuong tu c6
thé cAn thiét hodc dugc mong mubn. Ham lugng cta hop chit c6 hoat tinh dugc nén
nam trong khoang tr 0,1 dén 90% khéi lwong, t6t hon 1a tr 0,5 dén 50% khéi luong hop

chit khi toan bd, nghia 12 luong dit & dat dugc khoang lidu cu thé dudi day.

Sang ché ciing bao gbm duge phim chira cac mubi va cic dang tinh thé 13 thanh
ph?m ¢6 hoat tinh dugc md ta trong ban md ta nay, Két hop voi mot hodc nhiéu chét
mang duge dung (t4 dugc). Theo mot sd phuong 4n, dugc phim nay thich hop dé dung
tai ch. P& bao ché cac duge phém cua sang ché, thanh phén hoat tinh thuong dugc tron
véi ta duoce, dugce lam lodng bang ta dugc hodc bao trong chit mang nhu vdy dudi dang,
vi du, vién nang, ti nho, giéy, hodc vat chira khéac. Khi ta dugc dong vai tro 12 chét pha
lodng, n6 co thé 1a vat liéu rén, ban ran, hodc 16ng, ma déng vai trd lam chét din thubc,
chit mang hodc mdi trudong cho thanh phan hoat tinh. Nhu vay, cdc duge phim c6 thé &
dang vién nén, vién tron, bot, vién thoi, tai nho, vién nhén, con ngot, hdn dich, nhii dich,

dung dich, si rd, khi dung (nhu chét rin hojc trong moi truong 16ng), thubc m& chira, vi

-30-



37016

du, 1én dén 10% trong luong ctia hop chit hoat tinh, c4c vién nang gelatin ran hodc mém,

thubc dan, dung dich tiém vo trung, va bot duge bao goi vO trung.

P& chuén bi dang bao ché, hop chét c6 hoat tinh & dang mudi hodc dang tinh thé
dugc md ta trong ban mo ta nay co thé dugc nghién dé tao ra c& hat thich hgp truéc khi
két hop véi céc thanh phan con lai. Néu mudi hozc dang tinh thé vé co ban khong tan,
thi n6 ¢6 thé duge nghién dén ¢ hat nhé hon 200 16 ray. Néu mubi hodc dang tinh thé
vé co ban tan trong nudce, ¢d hat c6 thé duoc diéu chinh bang cach nghién dé tao ra su

phan b v& co ban 12 ddng nhét trong dang bao ché, vi dy, khoang 40 15 ray.

Cac mubi va cc dang tinh thé dugc mo ta trong ban md ta ndy co thé dugc nghién
bing cch st dung quy trinh nghién da biét nhu nghién w6t dé thu dugc ¢ hat thich hop
4% bao ché vién nén va cac dang bao ché khac. Cac dang bao ché duge chia nhé (vi du,
¢& hat nano) cua cac mudi va cac dang tinh thé dugc mo ta trong ban mo ta nay co6 thé
duoc bao ché bing c4c quy trinh da biét trong linh vyc k¥ thudt, vi du, xem Cong bb
don quéc té s6 WO 2002/000196.

Mot s6 vi du vé t4 dugc thich hgp bao gf‘)m lactoza, dextroza, sucroza, sorbitol,
manitol, tinh bdt, gdbm acaxia, canxi phosphat, alginat, nhya tragacan, gelatin, canxi
silicat, xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nudc, sird, va metyl
xenluloza. Dang bao ché c6 thé bao gém thém: chat 1am tron nhu bt talc, magie stearat,
va diu khoéang; chét 1am 4m; chit nhii héa va chit tao huyén phu; chét bao quan nhu
metyl- va propylhydroxy-benzoat; chét 1am ngot; va chit didu vi. Cac mubi va céc dang
tinh thé dugc md ta trong ban md ta nay co thé duoc diéu ché sao cho c6 tic dung giai
phéng nhanh, duy tri hodc chdm thanh phan hoat tinh sau khi dung cho bénh nhan bang

cach str dung cac quy trinh da biét trong linh vuc nay.

Cé4c vién nén thich hop ¢ thé thu duoc, vi du, béng cach tron (cac) thanh ph?ln
¢6 hoat tinh véi ta dugc da biét, vi duy, chét pha lodng tro nhu canxi cacbonat, canxi
phosphat hodc lactoza, chét phan hiy nhu tinh bot ngd hodc axit alginic, chit gin két
nhu tinh bdt hodc gelatiﬁ, chét 1am tron nhu magie stearat hodc bot tale va/hodc chit dé
giai phong cham, nhu carboxymetyl xenluloza, xenluloza axetat phtalat, hodc polyvinyl

axetat. C4c vién nén ciing c6 thé bao gom nhicu 16p.

Cac dugc phém 6 thé duogc bao ché dudi dang licu don vi, moi liéu chira khoang

tir 5 dén 1.000 mg (1 g), tot hon 13 khoang tir 100 mg dén 500 mg thanh phan hoat tinh.
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Thuét ngtt "céc dang lidu don vi" dung d& chi cac don vi riéng biét v& mit vat ly thich
hop lam cac lidu don vi cho céc dbi twong 1 ngudi, mdi don vi chita lvong dinh trudc
vat liéu hoat tinh dugc tinh toan dé tao ra tac dung diéu tri mong mudn, két hop véi ta

dugc duoc dung thich hop.

Theo mot sé phuong 4n, duge pham theo sang ché chua tir khoang 5 mg dén
khoang 50 mg thanh phén hoat tinh. Ngudi c6 hiéu biét trung binh trong linh vuc k§
thujt s& danh gid ring didu nay thé hién cac hop chit hodc dwgc pham chira khoang
5 mg dén khoang 10 mg, khoang 10 mg dén khoang 15 mg, khoang 15 mg dén khoang
20 mg, khoang 20 mg dén khoang 25 mg, khoang 25 mg dén khoang 30 mg, khoang
30 mg dén khoang 35 mg, khoang 35 mg dén khoang 40 mg, khoang 40 mg dén khoang
45 mg, hodc khoang 45 mg dén khoang 50 mg thanh phan hoat tinh. Céc lidu duoc md
ta c6 thé 13 lugng cu thé ctia mudi hoic dang tinh thé cu thé, hoic luong mubi hoic dang
tinh thé cu thé ma tao ra lidu cu thé cua hop chit bazo tu do (cu thé 1a N-3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-3 -yl)-1H-pyrolo[3,2-b]pyridin-1-y1)-
2,4-diflophenyl)propan-1-sulfonamit).

Theo mét sb phuong 4n, dugc phim theo séng ché chtra tir khoang 50 mg dén
khoang 500 mg thanh phan hoat tinh. Ngudi c6 hiéu biét trung binh trong linh vuc k§
thuét s& danh gia ring diéu nay thé hién cac hop chét hodic duge phim chira khoang
50 mg dén khoang 100 mg, khoéng 100 mg dén khoang 150 mg, khoing 150 mg dén
khoang 200 mg, khodng 200 mg dén khoang 250 mg, khoang 250 mg dén khoang
300 mg, khoang 350 mg dén khoang 400 mg, hodc khoang 450 mg dén khoang 500 mg
thanh phén hoat tinh. Cac liéu dugc mo ta cb thé 1 luong cu thé ctia mudi hodc dang
tinh thé cu thé, hoic luong mudi hodc dang tinh thé cu thé mataora liéu cu thé cta hop
chit bazo tu do (cu thé 1a N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-3-
yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit).

Theo mot sé phuong 4n, dugc phim theo sang ché chira tir khoang 500 mg dén
khoang 1.000 mg thanh phan hoat tinh. Nguoi c6 hiéu biét trung binh trong linh vurc k§
thuat s& danh gia ring didu nay thé hién cac hop chét hodc duge phim chira khoang
500 mg dén khoang 550 mg, khoang 550 mg dén khoang 600 mg, khoang 600 mg dén
khoang 650 mg, khoang 650 mg dén khoang 700 mg, khoang 700 mg dén khoang
750 mg, khoang 750 mg dén khoang 800 mg, khoang 800 mg dén khoang 850 mg,
khoang 850 mg dén khoang 900 mg, hodc khoang 900 mg dén khoang 1.000 mg thanh
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phan hoat tinh. Cac lidu duge mo ta c6 thé 12 lugng cu thé ctia mudi hogc dang tinh thé
cu thé, hoic lugng mudi hoic dang tinh thé cu thé ma tao ra lidu cu thé cta hop chét
bazo tu do (cu thé 13 N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-yl)-
1H-pyrolo[3,2-b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-sulfonamit).

Céc lidu cu thé co the dugc dung mot 1an mot ngay, hodc néu can, dugc dung

nhiéu 14n mot ngay, vi du, hai 1an, ba lan, hodc bon lan mdt ngay.

Hop chét hoat tinh ¢6 thé c6 hiéu qua & khoang liéu rong va n6i chung dugc ding
vo6i lugng hitu hi€u vé mit dugc dung. Tuy nhién, cAn hiéu ring, liéu dugce dung thuc té
thudng s& duge x4c dinh boi bac si, theo céc tinh hubng thich hgp, bao gdm tinh trang
bénh ly cin dugc didu tri, tudi, trong lugng co thé, va dap tmg cta bénh nhan cu thé,

mirc 40 nghiém trong cua hoi ching clia bénh nhén, va cac yeu to tuong tu.

P& bao ché cac duge phém r&n nhu vién nén, thanh phén hoat tinh chinh dugc
trdn vai ta dugce 8 tao ra tién ché phim chira hén hop dong nhit ctia mubi hoic dang
tinh thé dugc mo ta trong ban mo ta nay. Khi dé cap dén cac thanh phén tién ché phdm
duéi dang dong nhét, thanh phan hoat tinh thudng duoc phan tan déu trong toan bd dugc
phém sao cho dugc pham c6 thé dugc chia nhd tiép mot cach dé dang thanh ééc dang
lidu don vi hitu hiéu nhu nhau nhu vién nén, vién tron va vién nang. Sau do, tién ché
phim ran dugc chia nho tiép thanh céc dang lidu don vi c6 dang dugc md ta trén day

chira tir, vi du, khoang tir 0,1 dén 1000 mg thanh phén hoat tinh.

Vién nén hodc vién tron chira mubi hoic dang tinh thé duoc mo ta trong ban md
ta nay co thé dugc bao hodc néu khong thi dugce tron dé tao ra dang liéu thuén tién cho
tac dung kéo dai. Cac vién nén dugc bao cb the duoc didu ché bang cach bao 16i duogc
tao ra twong ty vién nén bang cic chét thuong duge st dung cho 16p pht vién nén, vi
du, colidon hodc senlac, gdm arabic, bot talc, titan dioxit hodc duong. DPé dat dugc su
giai phong chdm hodc ngan ngira su khong tuong thich, 18i nay cling c6 th bao gém
mot sb 16p. Tuong ty, 16p phii vién nén ¢6 thé bao gdbm mot s 16p dé dat dugc su giai
phéng cham, co thé st dung ta dugc duge dé cap & trén cho vién nén.

Vi duy, vién nén hodc vién tron ¢ thé bao gém thanh phﬁn lidu bén trong va lidu
bén ngoai, thanh phan lidu bén ngoai & dudi dang vo cla thanh phan liéu bén trong. Hai
thanh phan c6 thé duoc tach bang 16p tan trong rudt, 6 vai trd dé chdng lai sy phan hity
trong da day va cho phép thanh phan bén trong di qua nguyén ven vao ta trang hodc

-42-



37016

duoc lam cham giai phong. Nhiéu nguyén liéu c6 thé dugc sir dung cho céac 16p tan trong
rudt ndy hodc 16p bao nay, cic nguyén liéu nay bao gbdm mot s axit polyme va hon hop

céc axit polyme c6 cac nguyén liéu nhu senlac, ruou xetylic, va xenluloza axetat.

Céc dang long trong do mudi, dang tinh thé va dugc pham theo séng ché co thé
duoc két hop dé ding qua dudong miéng hodc tiém bao gébm dung dich nudc, sird co
huong vi thich hgp, dung dich nude hodc hon dich dAu, va nhii dich ¢6 huong vi véi cac
diu dn dugc nhu dau hat bong, dau vimg, dau dira, hodc diu lac, cling nhu cdn ngot va
cac chét din thubc duge dung twong ty. Mic du dang bao ché 16ng trong d6 mubi duge
hoa tan s& thuong khong chira mudi & dang tinh thé, cac mudi va cac dang tinh thé duoc
md ta trong ban md ta ndy, tuy nhién, s€ 12 hiru dung dé& diéu ché dang bao ché long, vi

du, bang cach hoa tan mudi hodc dang tinh thé cta n6 trong mdi trudng thich hop.

Dung dich d4 tiém va truyén c6 thé duoc difu ché theo cach thong thudng, vi dy,
bang viéc bd sung chat déng trwong, chét bao quan nhu p-hydroxybenzoat, hodc chét
]am &n dinh nhu mudi kim loai kidm cia axit etylendiamin tetraaxetic, tiy y st dung
chit nhii hoa va/hodc chit phan tan, trong khi néu nuéc duge st dung dudi dang chét
pha logng, vi dy, dung moi hitu co ¢6 thé tuy y dugc dung dudi dang chét solvat hoa
hodc chit hd trg hoa tan, va dugc chuyén vao lo nho tiém hodc bng thubc hodc chai

truyeén.

Vién nang chira mot hodc nhidu chét c6 hoat tinh hodc Kkét hop cua chét c6 hoat
tinh c6 thé, vi du, dugc didu ché bang cach tron chét c6 hoat tinh v6i chit mang tro nhu

lactoza hogc sorbitol va déng goi ching vao vién nang gelatin.

Céc dugc pham d& xong hit hoic bom bao gom dung dich va hdn dich duoc dung,
dung dich nuéc hodc cac dung mdi hitu co, hodc cac hdn hgp cua ching, va bot. Cac
dugc phém long hodc in c6 thé chira ta duge duge dung thich hop nhu dugc mo ta &
trén. Theo mdt s6 phuong an, cic ché phim dugc dung theo dudng miéng hoac dudng
ho6 hép qua miii d8 co tac dung tai chd hodc toan than. Cac dugc pham c6 thé tao khi
dung bang cach sir dung cic khi tro. Dung dich dugc tao khi dung c6 thé duoc hit truc
tiép tir thiét bi x6ng khi dung hodc thiét bi x6ng khi dung c6 thé duoc gén v6i mat na
dudng khi, hodc may thé 4p luc duong ngit quang. Cac dugc phim dang dung dich, hdn
dich, hodc bt ¢ thé duoc dung qua dudng miéng hodc miii tir cac thiét bi gitp phan

phéi dang bao ché theo cach thich hop.
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Céac dang bao ché tai chd c6 thé chira mot hodc nhidu chit mang thong thuong.
Theo mdt sé phuong én, thudc m& c6 thé chira nude va mot hodc nhidu chit mang ky,
nuéce duge chon tir, vi dy, parafin 16ng, polyoxyetylen alkyl ete, propylen glycol, vazolin
tréng, va dang twong tw. Céc ché phim chit mang cua thube kem c6 thé c6 thé dya trén
nuéc két hop véi glyxerol va mot hodc nhiéu thanh phin khéc, vi du,
glyxerinmonostearat, PEG-glyxerinemonostearat va rugu xetylstearyl. Thubc gel ¢6 thé
duge bao ché bing cach st dung ruou isopropyl va nude, két hop mdt cach thich hop
v6i cac thanh phan khéc nhu, vi du, glyxerol, hydroxyetyl xenluloza, va cic nhém tuong
tu. Theo mot ) phuong an, dang bao ché tai chd chira it nhét khoang 0,1% khdi luong,
it nhét khoang 0,25% khéi lugng, it nhat khoang 0,5% khdi lugng, it nhit khoang 1%
khdi lwgng, it nhit khoang 2% khéi lugng, hodc it nhét khoang 5% khdi lugng hop chét
theo sang ché. Dang bao ché tai chd co thé duge dong goi thich hop trong bng, vi du,
100 g, dugc két hgp tuy y v6i hudng dn didu tri chi dinh chon loc, vi du, bénh vay nén
hoic tinh trang bénh ly vé da khéc.

Lugng mubi hodc dang tinh thé hodc duge phim dugc dung cho bénh nhén sé
khac nhau phu thudc vao thanh phan dugc dung, muc dich cia viéc dung, nhu phong
ngura hodc didu tri, tinh trang ctia bénh nhén, phuong thirc dung, va cac yéu t6 twong tu.
Trong céc ung dung diéu tri bénh, cac dugc phim c6 thé dugc dung cho bénh nhan da
bj bénh véi luong di dé chira hogc it nhdt 1a chadm dat cac hoi chimg cua bénh hodc cac
bién ching ctia bénh. Céc 1idu hitu hiéu s& phu thudc vao tinh trang bénh cling nhu danh
gia ctia bac sy khoa phu thudc vao céac yéu t6 nhu mtrc d6 nghiém trong ctia bénh, tudi,

trong lugng co thé va tinh trang téng thé cia bénh nhén, va céc yéu t twong tu.

Lidu diéu tri cta hop chét theo sang ché c6 thd khac nhau theo, vi dy, viéc st
dung cu thé ma phuong phép didu tri dugc thuc hién, phuong thirc dung hop chét nay,
strc khoe va tinh trang cia bénh nhan va danh gia cla béc siy khoa. Ty 1€ ndng do cla
hop chét theo sang ché trong dugc pham c¢6 thé khac nhau phu thudc vao nhiéu yéu t6
bao gdbm lidu, cac tinh chét hoa hoc (vi du, d ky nudc), va duong dung. Vi dy, cac hop
chét theo sang ché ¢6 thé duoc cung cip dudi dang dung dich dém sinh 1y trong nudce
chira khoang tir 0,1% dén 10% khéi lugng/thé tich ctia hop chét d& ding ngoai dudng
tidu hoa. Mot sd khodng lidu dién hinh nim trong khoang tir 1 pg/kg dén 1 g/kg trong
luong co thé mot ngay. Theo mot s6 phuong 4n, khoang liéu nam trong khoang tir 0,01

mg/kg dén 100 mg/kg trong lugng co thd mot ngay. Liéu ndy co thé phu thudc vao cac
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yéu t6 thay ddi dugce nhu loai va muc do tién trién cta bénh hodc 161 loan, tinh trang strc
khée tong thé cta bénh nhan cu thé, do hiéu nghiém sinh hoc tuoﬁg d6i cua hop chét
dugc chon, thanh phé‘m ta dugc, va duong dung. Cac liéu hitu hiéu co6 thé duoc ngoai
suy tir cdc duong cong dap ung lidu nhén duge tir cac hé thr nghiém in vitro hodc mo

hinh dong vat.

Mong mubn rang lidu thich hop dé ding cho ngudi s& nam trong khoang tir 50 mg
dén khoang 2000 mg, vi dy, tir khodng 100 mg dén khoang 2000 mg, khoang 200 mg
dén khoang 2000 mg, khoang 400 mg dén khoang 2000 mg, khoang 600 mg dén khoang
2000 mg, khoang 800 mg dén khoang 2000 mg, khoang 1000 mg dén khoang 2000 mg,
khoang 1200 mg dén khoang 2000 mg, khoang 1400 mg dén khoang 2000 mg, khoang
1500 mg dén khoang 2000 mg, khoang 1600 mg dén khoang 2000 mg, khoang 1800 mg
dén khoang 2000 mg, tir khodng 50 mg dén khoang 1500 mg, tir khoang 100 mg dén
khoang 1500 mg, khoang 200 mg dén khoéng' 1500 mg, khoang 400 mg dén khoang
1500 mg, khoang 600 mg dén khoang 1500 mg, khoang 800 mg dén khoang 1500 mg,
khoang 1000 mg dén khoang 1500 mg, khoang 1200 mg dén khoang 1500 mg, khoang
1250 mg dén khoang 1500 mg, khoang 50 mg dén khoang 1000 mg, tir khoang 100 mg
dén khoang 1000 mg, khoang 200 mg dén khoang 1000 mg, khoang 400 mg dén khoang
1000 mg, khoang 600 mg dén khoang 1000 mg, khoang 800 mg dén khoang 1000 mg,
khoang 50 mg dén khoang 500 mg, khoang 100 mg dén khoang 500 mg, khoang 200 mg
dén khoang 500 mg, khoang 400 mg dén khoang 500 mg, hodc lidu biang khoang 50 mg,
khoang 100 mg, khoang 150 mg, khoang 200 mg, khoang 250 mg, khoang 300 mg,
khoang 350 mg, khoang 400 mg, khoang 450 mg, khoang 500 mg, khoang 600 mg,
khoang 700 mg,, khoang 750 mg, khoang 800 mg, khoang 900 mg, khodng 1000 mg,
khoang 1200 mg, khoang 1400 mg, khoang 1500 mg, khoang 1600 mg, khoang
1800 mg ho#c khoang 2000 mg. 1idu thich hgp cu thé c6 thé 1a lidu cia chinh mudi cia
16, hodc lidu ciia mubi tao ra lugng cu thé ctia hop chét bazo ty do (cu thé 1a N-(3-(5-
((1-etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-
yl)-2,4-diﬂophenyl)propan—1-sulfonamit). ‘

Céc dugc phdm theo sang ché ¢6 thé con chira mot hodc nhiéu duge chét bo sung
nhu hop chét héa tri liéu, steroit, hgp chat khang viém, ho#c chat (rc ché mien dich, cac

vi du v& cac chét nay dugc liét ké trén day.
Céc vi du vé dang bao ché dudi ddy minh hoa sang ché ma khong giéi han pham
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vi cua né:
Vi du vé ché pham dugc

A) Vién nén

Modi vién nén

mudi hodc dang tinh thé cta hop chit
lactoza

tinh bt ngd

polyvinylpyrolidon

magie stearat

100 mg
140 mg
240 mg
15 mg

5mg

500 mg

Chét c6 hoat tinh dugc nghién nhé, lactoza va mot it tinh bot ngd duge tron cung

nhau. Hén hop dugc sang loc, sau d6 duge lam 4m bang dung dich polyvinylpyrolidon

trong nude, dugc khuéy trdn, tao hat w6t va lam kho. Cac hat, tinh bdt ngd con lai va

magie stearat duoc sang loc va dugc trén cung nhau. Hon hgp duge nén dé tao ra vién

nén c6 hinh dang va kich c& thich hop.

B) Vién nén

Mobi vién nén

mubi hoic dang tinh thé ciia hop chat
lactoza

tinh bt ngd

xenluloza vi tinh thé
polyvinylpyrolidon

tinh bt natricarboxymetyl

magie stearat

80 mg
55 mg
190 mg
35mg
15 mg
23 mg

2 mg

400 mg

Chét c6 hoat tinh dugc nghién nho, mot it tinh bot ngo, lactoza, xenluloza vi tinh

thé va polyvinylpyrolidon dugc tron cung nhau, hdn hop dugc sang loc va duoc tron v6i
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tinh bot ngd con lai va nude dé tao hat ma dugc lam kho va dugc sang loc. Tinh bdt
natricarboxymetyl va magie stearat dugc bd sung va duge tron va hdn hgp dugce nén dé

tao ra vién nén c6 kich ¢ thich hop.
V. Kit

Sang ché ciing bao gdm cac kit dugc hitu dung, vi dy, trong viéc didu tri hodc
ngan ngilra cac bénh hodc 161 loan lién quan dén B-RAF nhu bénh ung thu, bao gbdm mot
hodc nhiéu vét chtra chira dugc phém chtra lugng c¢6 tac dung diéu tri bénh cua mubi
hoic dang tinh thé dugc md ta trong ban md ta nay. Cac kit nay co thé con bao gbm, néu
mudn, mdt hodc nhiéu thanh ph?tn kit dugc thong thirdng khac nhau nhu, vi du, vat chtra
c6 mdt hodc nhiéu chit mang dugc dung, c;’xc vat chtra khéc, v.v., s€ 10 rang dbi voi
ngudicod hiéu biét trung binh trong linh vuc k¥ thuat. Huéng dan, hodc to gai hodc nhan,
chi ra lugng thanh phin dugc dung, huéng dan st dung, va/hodc hudng dan tron cac
thanh phén, ciing c6 thé dugc bao gdm trong Kit.

Sang ché s& duoc md ta chi tiét hon bang cac vi du cu thé. Cac vi du dudi day
duoc duara nham muc dich minh hoa, va khong nham lam giéi han sang ché theo cach
bét ky. Nguoi c6 hiéu biét trung binh trong linh vuc s€ dé dang nhén thiy nhiéu thong
s6 khong quan trong co thé dugc thay ddi hodc bién ddi dé co dugc két qua vé co ban 1a
tuong tu.

Vi du thwe hién sang ché
Céc phuong phép chung

Trong céc vi du dudi day, trir khi duoc chi ra khac, phan tich nhiéu xa bot tia X
dugc thuc hién trén nhidu xa ké bt STOE STADI & ché do truyén l&p véi thiét bi nhay
cam vi tri (PSD) va Cu-anot 1 ngudn tia X c¢6 phong xa CuKal don sic. (A =1,54056
A, 40kV, 40mA). Diéu kién do chung:

e Géc bt dau — 3°

° Géc dimg — 40°

o L4y mau — 0,02 deg.

e  Tbcddquét— 10 gidy/budc.

Phép do nhiét lugng quét vi sai (DSC) dugc thyc hién trén thiét bi do nhiét lugng
quét vi sai TA, mau Q2000 st dung kich c& mAu bang 8-10 mg. Céc diéu kién tht
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nghiém chung: 25-350°C & 10°C/phut.

Phan tich nhiét trong (TGA) dugc thyc hién trén thiét bi phan tich nhiét trong
TA, miu Q5000 v6i céc didu kién dudi ddy: nghiéng & 10°C/phiit dén 350°C.

Sy hép thu hoi dong (DVS) dugc thyc hién trong bo phén tich hép thy nudce
IGAsorp tr Hiden Isochema. Duong ding nhiét hép phu va giai hép duoc thyc hién &
nhiét @6 25°C 6 khoang céch céc budc 12 10% do 4m tuwong di nam trong khoang tir
0% do 4m twong dbi 1én dén 90% do Am twong dbi.

Déi v6i HPLC-khdi phd/UV-phép do phé, thoi gian luu/MS-ESI* dé xéc dinh
dic diém cia cac hop chit vi du theo séng ché dugce tao ra bang céch st dung thiét bi
HPLC-MS (séc ky 16ng hiéu néing cao ¢6 b phat hién khoi lugng). Cac hop chit ma rira
giai & dinh tiém tao ra thoi gian luu tret. = 0,00. Cac phuong phap dugc mo ta trong cac
vi du dudi day.

HPLC-MS phuong phap A

HPLC: Agilent 1100 Series

MS: Agilent LC/MSD SL

Cot: Waters, XBridge™ C18, 5 pm, 2,1 x 50 mm
Chét rira giai: A: H,O (5 mM (NHs),CO3, 19 mM NH3)

B: Muc 49 axetonitril HPLC
Phat hién: MS: Ché dd duong va am

Khoang khéi lugng: 120 — 800 m/z

Téc d6 dong: 1,20 mL/phit
Nhiét d6 cot: rt
Gradien: 0,00 phut 5%B

0,00—125phat 5% > 95%B
1,25-2,00 phit  95%B
HPLC-MS phuong phap B

HPLC: Agilent 1100 Series
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MS: Agilent LC/MSD SL
Cot: Waters, XBridge™ C18, 2,5 pm, 2,1 x 20 mm
Chét rira giai: A :H,O (NH30,1%)

B : Mc 30 axetonitril HPLC
Phat hién: MS: Ché d6 dwong va am

Khoang khéi lugng: 120 — 800 m/z

Téc dd dong: 1,00 mL/phut
Nhiét do cot: 60°C
Gradien: 0,00 phut 5%B

0,00 — 2,5 phat 5%-=>95%B
2,50 — 2,8 phut 95%B

HPLC-MS phuong phap C

HPLC: Agilent 1100 Series

MS: Agilent LC/MSD SL

Cot: Waters, Sunfire™ C18, 5 pm, 2,1 x 50 mm
Chét rira giai: A :HO (HCOOH 0,2%)

B : Mitc do axetonitril HPLC (HCOOH 0,2%)
Phét hién: MS: Ché d6 duong va 4m

Khoang khéi lugng: 120 — 800 m/z

Tbc d6 dong: 1,20 mL/phut
Nhiét do cot: rt
Gradien: 0,00 phut 5%B

0,00 — 1,5 phut 5%->95%B
1,50 —2,00 phtit 95 %B
Phép do do hoa tan can bang
Céc dung dich bdo hoa dugc chuén bi trong cac dia bang cach bd sung thé tich
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thich hop clia méi trudong chira nude duge chon (thuong nam trong khoang tir 0,25 dén
1,5 mL) vao mdi 15 ma chira lvong da biét cta chét 1am dugc chit rén (thuong nim
trong khoang tir 0,5 dén 5,0 mg). Cac 16 dugc lic hoiic duge khudy trong thoi gian dinh
truée (thudng ndm trong Khoang tir 2 dén 24 gid) va sau d6 dugce loc bang cach st dung
mang loc thich hgp (thuong 1a bo loc PTFE c6 ¢& 16 bang 5 pm). Su hép thu ctia bod loc
dugc tranh khéi bang cach loai bd mot s6 giot dau tién cua dich loc. Lugng chit lam
dugc chit dugc hoa tan duge xac dinh bing phép do quang phd UV. Ngoai ra, d§ pH
ctia dung dich bdo hoa chira nuéc duge do bang cach st dung thiét bi do o pH dién cuc

bang thiy tinh.
Phép do tdc dd hoa tan ndi tai

Téc d6 hoa tan ndi tai cia mubi 3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-y1)-2,4-diflophenyl)propan-1 -sulfonamit
duogc xac dinh trong mdi trudng chira nude nam trong khoang d6 pH tir 1,1 dén 7.4 st

dung phuong phap dia xoay duy tri dién tich bé mit khong dbi.

Chét 1am dugc chit (5 mg) dwoc nén & 356,1 Newton trong 60 gidy dé tao hinh
dia. Céc dia nay duoc cai vao vat gilr mau l4p khit vao thiét bi kiém tra hoa tan thu nho.
Moi truong hoa tan dugc khuéy & 200 vong/phut & nhigt do 37°C. Cac mau duoc rat tu
dong mdi phut hai 14n tir dng hoa tan va dugc thir nghiém bang phép do quang phé UV.

Pidu  ché N—(3-(5-((1-etylpiperidin—4-yl)(metyl)amino)-3-(pyrimidin-S-yl)—lH-
pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit (BI 882370)

Budc 1. Tert-butyl este cua axit 4-(6-Metyl-5-nitro-pyridin-2-yl)-piperazin-1-
carboxylic (3)
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1 2 : 3

DIPEA (62,82 mL, 0,435 mol) dugc bd sung vao dung dich cua 6-clo-3-nitro-2-
metylpyridin (1) (50 g, 290 mmol) va N-Boc-piperazin (2) (53,95 g, 290 mmol) trong
MeCN (200 mL) khd va dugc khudy trong 4 gio & nhiét 4o 50°C. Sau khi phan mg Kkét
thuc, hdn hop phéan tng dugc pha loang bang MeCN va nuée va dugce khudy trong 30
phut. San phim két tia thu dugc bang cach loc, dugc rira bang nudc va chét rén dugc

lam kho trong chan khong.

Budc 2. Tert-butyl este cua axit 4-[6-((E)-2-Dimetylamino-vinyl)-5-nitro-
pyridin-2-yl]-piperazin-1 -carboxylic (4)

0
0
/ly PN o /%OJ\N/\I |
o N 1 LN N AN
LN 0T ’ \m
S / DMF, 90 °C
NO,
3 4

B& sung N,N-dimetylformamit dimetylaxetal (14,47 g, 121 mmol) vao dung dich
d3 khudy cla fert-butyl este cua axit 4-(6-mety1-5-nitro-pyridin—2-yl)-piperazin—1-
carboxylic (3) (13 g, 40,3 mmol) trong DMF (35 mL) va dugc khudy trong khi argon
trong 36 gid ¢ nhiét 4o 90°C. B sung thém 1,5 duong luong N,N-dimetylformamit
dimetylaxetal va khudy trong 12 gid' & nhi¢t do 90°C. Hbn hop phan tng dugc rét vao
nuée va duge chiét bang DCM. Lép hitu co két hop duge rira bang nudc, duge lam khod
bang Na,SO4 khan va duge c6 trong chan khong. Cin dugc sir dung ma khong can tinh

ché thém cho budc tiép theo.

Buée 3. Tert-butyl este cua axit 4-(1H—pyr010[3,2-b]pyridin—S-yl)piperazin-1-
carboxylic (5)
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Tert-butyl este cla axit 4-[6-((E)-2-Dimety1amino-vinyl)-5-nitro-pyridin-Z-yl]-
piperazin-1-carboxylic (36,4 g, 96 mmol) duge hip thu trong MeOH, Pd/C (0,56 g,
10%) dugc bd sung va hdn hop dugc hydro hoa trong ndi hip & 60 psi trong 16 gio. Hén
hop phan tmg dugc loc va dugce cd dudi ap suit giam. Cin duoc tinh ché bing séic ky
c6t nho NP MPLC. San phém chira cac phan ctia hop chét (5) (HHPLC-MS phuong phép
B: trer. = 1,55 phut; MS (M+H)" = 303) dugc két hop va dugc lam bay hoi trong chén
khong.

Buéc 4. N-(3-Amino-2,6-diflophenyl)axetamit (7)

F oH FH
NOZ\C[N\( Hp, Pd/C, MeOH  H,N \©1N \n/
FO FO
6 7

Hop chét (6) (55,0 g, 254 mmol) dugc hép thu trong MeOH (1,0 L). Pd/C (10,0
g, 10%) dugc bd sung va hdn hop dugc hydro héa trong ndi hip & 200 psi trong 3 gid.
Hdn hop phan tng duge loc va dugc cb dudi ap suit giam. Cin dugc tinh ché bing NP-
MPLC trén silicagel bang cach st dung DCM/MeOH (96:4) lam chét rira gidi. San phim
chira c4c phan cia hop chét trung gian anilin (HPLC-MS phuong phap B: tret. = 0,25
phut; MS (M-H)- = 185) dugc két hop va duge 1am bay hoi.

Budce 5. N—(2,6-Diﬂo-3-(propylsulfonamido)phenyl)axetamit 9)

RV
/\/S\Cl
T H 8 ( H F H
NHZ\C[N\“/ S/N N\[(
T . / \
= o) Pyridin :, DCM d o [ [ . O
7 9

Pyridin (6,6 mL, 75 mmol) va n-propan sulfonyl clorit (8) (29,5 mL, 263 mmol)
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dugc bd sung vao hop chét trung gian anilin (35,0 g, 188 mmol) trong DCM (100 mL)
va hdn hop dugc khudy & nhiét do trong phong trong 16 git. Hon hop phan img dugc
pha logng bing EtOAc (200 mL), dugc rira bang H20 va HCI (chira nuée, 1 N) va cac
16p dugc tach ra, 1am kho trén MgSO4 va dugc lam bay hoi dé tao ra sulfonamit (9) ma

dugc st dung ma khong can tinh che thém.

Budc 6. N-(3-Amino-2,4-diflophenyl)propan- 1-sulfonamit (10)

HCl (
(aq) _N NH,
// \\ EtOH, H,0 // Y

9

Anilin duoc sulfonyl héa (9) (38,0 g, 130 mmol) dugc hép thu trong EtOH (250
mL), H>0 (200 mL) va axit clohydric ddc (200 mL) va dugc gia nhiét dén 80°C trong 2
gid. Hon hop phan tmg dugce c6 dudi ap sudt giam, NaOH chtra nuée (4 N) duogc bd
sung cho dén khi dat dén d6 pH = 6 va hdn hop duge chiét 2 1an bing DCM. Lép hitu
co két hop duoc rira bing nuéc mudi, 1am kho trén MgSO0s, duge loc va duge 1§1rh bay
hoi dé tao ra anilin khtr axyl (10) (HPLC-MS phuong phap B: tret. = 0,22 phut; MS (M-
H) = 249) dudi dang hydroclorua ma dugc st dung ma khong cAn tinh ché thém.

Budc 7. N-(2,4-Diflo-3-iodophenyl)propan-1-sulfonamit (1 1)

NaNO,, Cul,

NH»> TFA
//\\ // \\

10

Hydroclorua ctia hop chét (10) duoc hép thu trong DCM va dugc chiét bing dung
dich NaHCO3. L6p hitu co duge lam khd trén MgSO0s4, duge loc va dugce lam bay hoi.
B sung timg phin nhé NaNO2 (1,96 g, 28,4 mmol) vao bazo ty do (10) 3,55 g, 14,21
mmol) trong TFA (80 mL) ¢ nhiét 4 0°C va hdn hop dugc khudy trong 30 phut. KI
(23,83 g, 142 mmol) dugc bd sung va viéc khudy duge tiép tuc thém 15 phat. Hon hop
phan mg dugc pha loang bang Et,0 va dugc khudy trong 1 gid. Dung dich NaxS>03
(ban dic) duoc bd sung va hdn hop duge chiét 3 14n bing Et,O. Lép hitu co két hop

dugc 1am kho trén MgSOs, dugc loc va dugce cd trong chan khong. Can dugc tinh ché
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béng sic ky cot nho NP MPLC. San phim chtra cac phan ciia hop chét (11) (HPLC-MS
phuong phéap A: tret. = 1,58 phut; MS (M+H)" =360) duoc két hop va duge lam bay hoi
trong chan khong.

Budc 8. Tert-butyl este cla axit 4-((1-(2,6-diflo-3-(propylsulfonamido)phenyl)-
1H-pyr010[3,2-b]pyridin—5-yl)(metyl)amino)piperidin— 1-carboxylic (12)

oL
NN F H&I) Q
OYU W+ \,\S/H\CEI cu, M N—
O F

/
do

\|< 5 11 H F

12

1H-pyrolo[3,2-b]pyridin (5) (10,0 g, 30,27 mmol), sulfonamit (11) (16,4 g,
45,4 mmol), Cul (576 mg, 3,03 mmol), trans-(1R,2R)-N,N "bismetyl-1,2-
xyclohexandiamin (1,91 mL, 12,1 mmol) va Cs2COs3 (29,6 g, 90,85 mmol) dugc hép thu
trong toluen kho (3 mL) va hdn hop tao thanh duoc rira bang argon va dugc khudy trong
16 gity & nhiét 4o 120°C. Sau khi bd sung thém Cul (576 mg, 3,03 mmol), trans-(1R,2R)-
N,N'-bismetyl-1,2-xyclohexandiamin (1,91 mL, 12,1 mmol) va Cs2CO3 (20,0 g, 60,0
mmol) hdn hop phan ung duge khudy thém trong 24 gi. Dung moi dugc loai bé trong
chan khong, cén dugc hép thu trong DCM va dugc chiét bing dung dich NaHCOs3 (ban
dic). Lép hiru co dugce lam kho trén MgSQs, duge loc, dung mdi dugc loai bd trong
chan khong va cin duge tinh ché nho NP-MPLC. San phim chira cdc phan cia (12)
(HPLC-MS phuong phép C: tret. = 1,62 phuat; MS (M+H)" = 564) dugc két hop va dung

mdi dugce loai bo trong chan khong.

Budc 9. Tert-butyl este ciia axit 4-((1-(2,6-Diﬂ0-3-(propylsulfonamido)phenyl)-
3-iodo-1H-pyrolo[3,2-b]pyridin-5 -y1)(metyl)amino)piperidin-1 -carboxylic (13)
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B sung NIS (474 mg, 2,1 mmél) vao dung dich cua sulfonamit (12) (1,078 g,
1,9 mmol) trong DMF (4 mL)/THF (100 L) va hdn hop duge khudy trong 1 gid & nhiét
do trong phong. Hdn hop phan tng dugc pha lodng bang 30 mL DCM va duogc chiét
bing dung dich NaHCO; (bén ddc). Lop hitu co két hop dugc 1am kho trén MgSOa,
duoc loc va duge cd dudi ap sudt giam. Can dugc tinh ché bang sic ky cot nho RP
HPLC. San phdm chira c4c phin cta (13) (HPLC-MS phuong phap B: tre. = 2,035 phut;
MS (M+H)" = 688) dugc lam kho lanh.

Buéc 10. Tert-butyl este cla axit 4-((1-(2,6-Diﬂ0-3-(propylsulfonamido)-
phenyl)-3-(pyrimidin-5-y1)- 1H-pyrolo[3,2-b]pyridin-5 -y1)(metyl)amino)piperidin-1-
carboxylic (15)

Pd(dppf)Cls, LICI

dioxan /H20,
Na>00g

13 15

Sulfonamit (13) (770 mg, 1,12 mmol), axit pyrimidin-5-yl-boronic (14) (194 mg, 1,57
mmol), Pd(dppf)CIz (82 mg, 0,11 mmol), LiCl (142 mg, 3,35 mmol) va Na,COs3 (294
mg, 2,8 mmol) duoc hip thu trong dioxan/HaO (ty 1€ hon hop 2:1, 12 mL), va hdn hop
tao thanh dugc rira bang argon va dugc khudy trong 1 gid & nhiét dd 100°C. Hdn hop
phan tng dugc pha lodng biang DCM va dugc chiét bang dung dich NaHCOs (ban ddc).
Lép hitu co dugc lam khd trén MgSOy4, dugc loc, Isolute® dugc bd sung, dung mdi duge

loai bd trong chén khong va can dugc tinh ché nho RP HPLC. San pham chira c4c phan
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ctia (15) (HPLC-MS phuong phép C: tret. = 2,149 phat; MS (M+H)" = 642) dugce lam
kho lanh.

Buéc 11. N-(2,4-Diflo-3 -(5-(metyl(piperidin-4-yl)amino)-3 -(pyrimidin-5-yl)-
1H-pyrolo[3,2-b]pyridin-1-yl)phenyl)propan-1 -sulfonamit

HCI

18 16
B4 sung HCI (trong dioxan, 4 N, 2 mL) vao dung dich cta hop chéat vi du (15)
(154 mg, 0,24 mmol) trong DCM/MeOH (1:1, 4 mL) va hdn hop duogc khudy trong 3
gid & nhiét do trong phong. Dung moi dugc loai bd trong chan khong. Hop chét thu
duge (16) (HPLC-MS phuong phap B: tret = 1,02 phat; MS (M+H)" = 542) duoc su

dung ma khong cin tinh ché thém.

Buéc 12. N-(3-(5-((1 -etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-yl)-1H-
pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1 -sulfonamit (I)

Y
CH;CHO NN

(40% trong iPrOH) |
1,5 eq. NaBH(OAC)s

N
6 eq. NH; U
iPrOH, rt, 1H. >~
—

Hop chéit I thu dugc tir hop chat (16) bang sy alkyl hoa khur bang axetaldehyt
(40% trong iPrOH) trong sy c¢6 mat 1,5 duong lugng natri axetoxyborohydrua trong
{PrOFL San phim thd dugc tai két tinh tir etanol d¢ thu dugc hop chét & tidu dé & hiéu
suit 84%.

Téng hop quy md 16n N-(3-(5-((1 -etylpiperidin-4-yl)(metyl)amino)—3 -(pyrimidin-5-yl)-
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1H-pyrolo[3,2-b]pyridin-1-y1)-2,4-diflophenyl)propan-1 -sulfonamit (BI 882370)
—\
Q
N/

e

N N
H F =N
Oé T N
O F

Budc 1. N-(2,4-Diflo-3-(5-(metyl(piperidin-4-yl)amino)-3 -(pyrimidin-5-yl)-1H-
pyrolo[3,2-b]pyridin-1-yl)phenyl)propan-1 -sulfonamit

%04

HN

iPrOH, 60-70 °C
‘ \ h
N/ \ /N N/ \
O n O u

Tsopropanol (8,83 kg) va hop chét (15) (1,80 kg, 2,8 mol) dugc bd sung vio binh

phan Ung, va hdn hgp dugc khudy va dugc gia nhiét dén 55~60°C. Axit clohydric déc
(2,76 kg, 28 mol) dugc nhé vao binh phan Ung trong 20 phut ¢ nhiét do 60-65°C. Sau
d6, khéi lugng phan tmg dugc gia nhiét dén 60-70°C va duge giit trong 1 gio. Sw chuyén
hoa dugc theo doi boéi HPLC, va dat dén khoang 99,5% sau khodng 1 gio.

Khdi lugng phan tng dugc lam mat va isopropanol dugc loai bo bang cach chung
chét duéi ap suét giam & nhi¢t do khong cao hon 50°C. Thu dugc diu mau nau, dugc
hoa tan vao nudc (6,75 kg) va dugc rira bang cich chiét bing etyl axetat (2,02 kg) &
nhiét @6 20-30°C. Pha nu6e dugc lam mat dén nhiét @ 15-20°C. o pH dugc diéu chinh
dén 8,0-8,5 bing dung dich NaOH 10% chtra nude (~8,0 kg) & nhiét d§ 20-30°C. Hbdn
hop duge khudy trong 3-4 gid & nhiét d5 20-30°C ¢ d6 pH dugc didu chinh dén 8,0-8,5
bang cach bd sung dung dich NaOH 10% mdi ntra gid. San pham dugc tach bang cach
loc va banh dugc rira bang nudce (3,6 kg). Chét rén dugc 1am kho trong chan khong &

45~50 cho dén khi ham luong nude khong 16n hon 5,5%. Diéu d6 tao ra khoang 1,64 kg
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hop chét thé (16) (hiéu suét 108% theo Ly thuyét; san pham thd chira nu6e va NaCl duge

phat hién). San pham tho dugc st dung truc tiép).

Buédc 12. N-(3-(5-((1 -etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-yl1)-1H-
pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan- 1-sulfonamit (I)

N CH:CHO NN

(40% trong iPrOH)
1,5 eq. NaBH(OAC)s |

N
6 €q. NH3 O/
iProH, rt, 1H. >N

I
NTSN NTSN
L 0 L
lll N F )]\H IL N F
HIO/ | = Njfj/n\s/\/ ~N I = Njé/n\s/\/
: Jgo ~ : g0
F F
Bl 878426 Bl 882370
Tén Khéi lugng phantir| Mol | ot | Ty1é Nha cung
ugng cap
BI 878426 541,62 2,77mol | 1,50kg | 1,0eq Bioduro
STAB (95%) 211,94 4,16mol | 0,93kg | 1,5¢q
Diclometan N/A N/A 19,88kg | 10,0v
Axetaldehyt
40% trong DCM 44,05 9,71mol | 1,07kg | 3,5eq
H,O N/A N/A 30,0kg | 20,0v
Amoniac 17,03 16,61mol | 1,13kg | 6,0eq
Thany té N/A N/A 0,15kg | 10,0%
Quy trinh:

Diclometan (19,88 kg) va hop chét (16) (1,5kg, 2,77mol) dugc bd sung vio binh
phan tmg, va hdn hop duge khudy va duge 1am lanh dén nhiét d6 0-10°C dudi khi nito.
Natri triaxetoxyborohydrua (95%, 0,93 kg, 4,16 mol) dugc bd sung vao hdn hop & nhiét
d6 0-10°C. Hon hop dugc khudy trong 20-30 phut & nhiét dd 0-10°C. Axetaldehyt trong
DCM (40%, 1,07 kg, 9,71 mol) dugce bd sung tir tir vao hdn hop trong 2 gio & nhiét do
0-10°C. Hon hop phéan ung dugc khudy & nhiét do 0~10°C dudi khi nito trong 0,5-1 gi0.
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Su chuyén héa dugc theo dai boi HPLC, va dat dén khoang 99,5% sau khoang 0,5-1 gid.

Nudce (15 kg) duoc bd sung vao khdi lwong phan tng & nhiét do dudi 15°C. Hén
hop dugc khudy & nhiét do 15-30°C trong 20~30 phit. Amoniac chira nudc (25%,
1,13 kg, 16,61 mol) dugc bd sung vao hdn hop va sau do, hén hop dugc khudy trong
0,5 gid. Pha hitu co dugc tach ra va sau d6 dugc ra bang cach chiét bing nuéce (15 kg)
& nhiét do 20-25°C. Than hoat tinh (0,15 kg) dugc bd sung vao pha hitu co. Hon hop
duoc khudy trong 1 gi¢ va sau d6 duge loc. Dich loc dugce 6 dudi ap suét gidm & nhiét
dd khong 16n hon 40°C, va hop chét (I) (1,58 kg, hiéu suét 100%) thu duoc dudi dang

chat rén sti bot.

Khao sat tinh két tinh cta bazo ty do N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1-sulfonamit

Khao st tinh két tinh cta bazo ty do N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)-1LH-pyrolo[3,2- b]pyridin-1-yl)-2,4-diflophenyl)propan-1-
sulfonamit, thu dugc b%mg cich tai két tinh tir etanol chira nude, duge st dung lam
nguyén liéu ban ddu dé khao sat sy tao thanh mubi cho thiy hop chét c6 tinh két tinh
thip, nhu dugce thay trén Fig.1. - |

Khao sat dang mudi cia N—(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)—3-(pyrimidin—S-
yl)-1H-pyrolo[3,2-b]pyridin- 1-y1)-2,4-diflophenyl)propan- 1-sulfonamit

Hop chat N-(3-(5-((1 -etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-yl)-1H-
pyrolo[3,2-b]pyridin—1-yl)-2,4-diﬂopheny1)propan—1-sulfonamit dugc két hop véi cac

axit kh4c nhau trong hé théng cac dung mdi khac nhau.

Dia tdng thé 96 16 dugc nap bing liéu hop chét trong MeOH (dung dich gbc) co
ndng do xap xi 40 mg/mL. Dia nay dugc dat trong 10 chan khong dé loai bo chét long
d4 thu dugc lugng nguyén liéu rin nhu nhau trong mi 16. Tiép theo, cac hdn hop dung
mdi khéc nhau va axit duoc bd sung vao nguyén ligu rén trong mdi 16 (x4p xi 500uL)
va toan bd dia dugc tang nhiét dén 50°C trong 2 gio trong khi khudy (stt dung thanh

khudy nho dugc bd sung vao mdi 16).

Axit st dung dugc thé hién trong bang 1. Dung mdi st dung dugc thé hién trong
bang 2. Tinh két tinh ctia mudi thu duoc bang thir nghiém huyén phu dic hodc két tinh
bing bay hoi.
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DPé khao sat su tao thanh tinh thé béng thir nghiém huyén phu dic, dia duoc lam
mat va tinh két tinh ctia mudi tao thanh dugc khao sat bing XRPD. Hinh anh cia dia
tdng thé thé hién mudi thu duoc dugc thé hién trén Fig.2A va hinh anh cia XRPD thé
hién mudi tir mdi 15 cua dia té)ng thé, thé hién tinh Kkét tinh cia mudi duge tao thanh,

duoc thé hién trén Fig.2B.

DPé khao sét su tao thanh tinh thé bang thir nghiém bay hoi, sau thoi gian gia
nhiét, cac dung dich dugc loc & nhiét d6 nhu nhau (50°C) st dung dia loc dugc gia nhiét
trude d& dam bao ring khong c6 vat liéu khong duge hoa tan ¢6 thé chuyén dugc vao
céc dia két tinh khac. Dich loc duoc phan phdi vao dia bay hoi (xap xi 200pL). Dung
méi dugc cho lam bay hoi, va tinh két tinh ctia mudi tao thanh dugc khio sat bang
XRPD. Hinh anh dfa tdng thé thé hién mudi thu dwoc duge thé hién trén Fig.3A va hinh
4nh cita XRPD thé hién mubi tir m3i 13 dia tong thé, thé hién tinh két tinh clia mudi duge

tao thanh, dugc thé hién trén Fig.3B.

Bang 1. Mubi duge st dung dé khao sat dang mubi

Dau vao | Axit (can x4c nhan axit dugc st dung) Ma
1 Bazo tu do (khong bd sung axit) BS
2 Axit clohydric CL
3 Axit xitric Cl
4 Axit tartric TA
5 Axit fumaric FU
6 Axit salixylic SA
7 R-Mandelic MY
8 Axit sulfuric SU
9 Axit phosphoric PH
10 Axit suxinic SC
11 Axit benzoic BZ
12 Axit maleic ML

Bang 2. Dung méi dugc st dung 8 khao sat dang mudi

Diu vio Dung mdi

Etanol

Etanol chira nude (90%)
2-Propanol (iPrOH)

iPrOH chira nudce / (90%)
Axeton

Etyl axetat

Metyl isobuyl keton (MIBK)
Tetrahydrofuran (THF)

Dua trén sang loc ban dau, sau mubi tinh thé dugc tao ra, clorua (CL), fumarat

asl o) Lesiesliwii@lieclitg
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(FU), phosphat (PH), suxinat (SC), sulfat (SU) va tartrat (TA), dugce tbng hop trong bang

3.
Bang 3. Két qua khao sat dang mubi ban dau
Dang mubi Khong | Tinhkéttinh | L0 daidién | Dung mbi két tinh
xudt hién (dfa tong thé)
Bazo tu do 0 V6 dinh hinh
Hydroclorua 9 Cao E2). Axeton
Fumarat (dang I) 9 Trung binh F5 Etyl axetat
Fumarat (dang II) 1 Trung binh D5 iPrOH chtra nudc
(90%)

Tartrat 8 Cao F4 Etyl axetat
Phosphat 8 Trung binh G9. MIBK
Suxinat 7 Trung binh F10 Etyl axetat
Sulfat 8 Trung binh F8 Etyl axetat

Hinh 4nh ciia XRPD thé hién méu cua mdi mudi tao ra dugc tbng hop trong bang

3 duoc thé hién trén Fig4.

Téng hop quy md 16n dang mudi ctia N—(3-(5-((1-etylpiperidin-4-yl)(metyl)-amino)-3-

(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-y1)-2,4-diflophenyl)propan- 1-sulfonamit

Dua trén cac két qua cuia sy nhén dang dang mubi ban dau, clorua (CL), fumarat

(FU), phosphat (PH), suxinat (SC), sulfat (SU) va tartrat (TA) dugc tai tbng hop & quy

mo bang khoang 50 mg. Ngoai trir phosphat, ¢6 thé thu duogc cac dang tinh thé ctia moi
trong s6 mudi clorua (CL), fumarat (FU), suxinat (SC), sulfat (SU) va tartrat (TA) dugc

tbng hop trong bang 4.

Bang 4. Két qua khéo sat dang mubi ban dau

Dang mudi Dung moi két | Tinh két tinh Chu thich
tinh

Hydroclorua Axeton Cao Tuong tu nhu hydroclorua tur
cudc khao sat dang mudi ban
dau

Tartrat Etyl axetat Trung binh | Twong ty nhu hydroclorua tur
cudc khao sat dang muoi ban
dau

Fumarat (dang I) Etyl axetat Trung binh- | Tuong ty nhu dang I tor cudc

Cao khao sat dang muoi ban dau

Fumarat (dang IT) | iPrOH/H20 | V0 dinh hinh

Sulfat Etyl axetat Cao Tuong tu nhu sulfat tr cudc
khao sat dang mubi ban du

Sulfat THF V6 dinh hinh
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Phosphat MIBK V6 dinh hinh | Twong tw nhu sulfat tir cudc
khao sat dang mudi ban dau
Suxinat Etyl axetat Cao Etyl axetat

Dit liéu d6i voi mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-
5-yl)-1H-pyrolo[3,2-b]pyridin- 1-yl)-2,4-diflophenyl)propan-1-sulfonamit

monohydroclorua thu dugc bang cach tong hgp quy md 16n duge thé hién trén Fig.5-9.

Fig.5 14 d thi v& XRPD ciia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-
3-(pyrimidin-5-yl)-1 H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1-sulfonamit
monohydroclorua véi mAu tir 18 E2 (40 thi bén dudi) so véi mAu thu duge tir qua trinh

tbng hop quy md 16n (dd thi bén trén).

Fig.6 1a dd thi DSC cia mubi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-y1)-1H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1-sulfonamit
monohydroclorua. Mau thé hién thu nhiét & khoang 321°C.

Fig.7 1a @ thi TGA cia mudi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yI)-2,4-diflophenyl)propan-1-sulfonamit

monohydroclorua.

Fig.8 13 dd thi qua trinh hp thy - giai hap d6i v6i mudi N-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-5-y1)-1H- -pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)-
propan-1-sulfonamit monohydroclorua thé hién su ting va giam khéi lugng khi do 4m
twong déi thay ddi tir 0 dén 100%. Mau nay thé hién sy ting khéi luong xap xi 2,4%
trong khoang tur 10 dén 90% do Am tuong ddi.

Fig.9 la dd thi cia XRPD cta mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan-1-
sulfonamit monohydroclorua trudc (db thi bén dudi) va sau (@b thi bén trén) thir nghiém
hép thu - giai hép, thé hién khong co su thay dbi vé céu tric xay ra.

Dit liéu dbi v6i mudi N-(3-(5-((1 -etylpiperidin-4—y1)(metyl)amino)-3-(pyrimidin-
5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit
monohydroclorua thu dugc bang cach tdng hop quy md 16n duoc thé hién trén Fig.10-
14.

Fig.10 1a dd thi v& XRPD cia mubi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan-1-
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sulfonamit monosuxinat véi mau tir 16 F10 (d6 thi bén dudi) so véi mau thu duoc tr quéa

trinh tdng hop quy mo 16n (dd thi bén trén).

Fig.11 1a dd thi DSC ciia mudi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1 H-pyrolo[3,2-b]pyridin- 1-y1)-2,4-diflophenyl)propan-1-sulfonamit

monosuxinat. MAu thé hién su thu nhiét & khoang 182°C.

Fig.12 1a dd thi TGA cua mubi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1-sulfonamit

monosuxinat.

Fig.13 13 dd thi hdp thu - giai hdp d&i véi mudi N-(5-((1-etylpiperidin-4-
yl)(metyl)amino)—3-(pyrimidin-S-yl)-1H-pyrolo[3,2-b]pyridin—1-y1)-2,4-diﬂophenyl)-
propan-1-sulfonamit monosuxinat thé hién su ting va giam khéi lugng khi do 4m tuong
dbi thay dbi tir 0 dén 100%. MAu nay thé hién sy ting khdi luong xép xi 1,2% trong
khoang tir 10 dén 90% d6 4m tuong doi.

Fig.14 13 d3 thi ctia XRPD ciia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan-1-
sulfonamit monohydroclorua trudc (40 thi bén dudi) va sau (46 thi bén trén) thir nghiém

hép thu - gidi hép, thé hién khong c6 sy thay dbi vé chu tric xay ra.

Téng hop va céc dic tinh ciia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-amino)-3-
(pyrimidin-5-y1)-1H-pyrolo[3,2-b]pyridin- 1-y1)-2,4-diflophenyl)propan-1-sulfonamit

monohydroclorua

Mubi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-yl)-1H-
pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1 -sulfonamit monohydroclorua
duoc didu ché trong hé thdng cac dung mdi khic nhau bang cach hoa tan N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit (100 mg, 176 pmol) trong cac dung mdi khac
nhau (10-20 mL), bd sung HCI (dung dich 10 M trong etanol; 1 duong lugng) & nhiét
d6 50°C. Sau d6, dung dich tao thanh dugc gia nhiét bing céch khudy & nhiét do bing
khoang nhiét do sdi cia dung mdi trong khoang 1 gio sau khi cho phép lam mat dén
nhiét do trong phong va khuy trong 3 gio hodc l1au hon (vi du, qua dém). Sau do, mubi

thu dugc bang cach loc va 1am kho & 50°C.
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Tbng két cac thir nghiém duoc thuc hién duge cung cAp trong bang 5.

Bang 5. Téng hop mudi  N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit

monohydroclorua
Dung mdi Hiéu suit cia | D9 tinh khiét | Tinh két tinh | Dang bao ché
mubi NMR

EtOH (nguyén chit) 79% >95% Cao A
EtOH (90%) 71% >95% Cao A
iPrOH (nguyén chit) 76% >95% Cao A
iPrOH (90%) 68% >95% Cao A
Axeton 65% >95% Cao A
Etyl axetat 73% >95% Trung binh A
MIBK 74% >95% Trung binh A
THF 76% >95% Thap

iPrOH (98%) 98% >95% Cao A?
EtOH 95% Cao A?

#Ténghop 6 quymd 1 g

Téng hop & quy md diéu ché mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-y1)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit

monohydroclorua

N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo-
[3,2-b]pyridin—1-yl)-2,4-diﬂopheny1)propan-l-sulfonamit (1,0 g, 1,76 mmol) trong
isopropanol (8 mL) dugc gia nhiét bang cach khudy & nhiét do 60°C, tao ra dung dich
mau nau. HCI (dung dich 10 M trong etanol; 1,84 mmol, 1,05 duong luong) dugc bd
sung. Huyén phu tao thanh dugc gia nhiét bang cach khudy & nhiét d§ 60°C trong 1 gid,
sau d6 & nhiét do 80°C trong 1 gid, sau do & nhiét do 50°C trong 1 gio, va sau 4o dugc
cho phép lam lanh dén nhiét do trong phong va duogc khudy qua dém (khoang 16 gio).
Mubi sau d6 thu duge bing cach loc va lam khd dudi dp suét giam & nhiét d6 50°C qua
dém (khoang 16 gid). Didu ndy tao ra mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-y1)-2,4-diflophenyl)propan- 1-
sulfonamit monohydroclorua (1,023 g, hiéu suit 96%) 1a chét rén mau tring duc. Dit
lieu d6i véi mubi N-(3-(5-((1 -etylpiperidin—4-yl)(metyl)amino)—3-(pyrimidin-S-yl)- 1H-
pyrolo[3,2-b]pyridin- 1-y1)-2,4-diflophenyl)propan-1 -sulfonamit monohydroclorua
dwoc thé hién trén cac Fig.15-24.



Fig.15 1a db thi v& XRPD ciia mudi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-
3-(pyrimidin-5-y1)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit

monohydroclorua.

Bang 6 1a danh sach céc dinh XRPD tiéu biéu, gi4 tri d va cudng df twong abi
@i voi XRPD ciia mubi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-5-
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yl)-1H-pyrolo[3,2-b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-sulfonamit

monohydroclorua.

Béng 6. Cc dinh XRPD, gid trj d va cudng do twong dbi doi véi mudi 3-(5-((1-

etylpiperidin-4-yl)(mety1)amino)-3-(pyrimidin-S-yl)- 1H-pyrolo[3,2-b]pyridin-1-yI)-

2,4-diflophenyl)propan-1-sulfonamit monohydroclorua

Gia tri 20 (°) Giatri d (A) Cudng do twong déi (/1o
(%)
4,86 18,18 6
6,43 13,74 12
7,13 12,38 9
11,65 7,59 5
11,90 7.43 13
12,91 6,85 33
13,15 6,73 19
14,24 6,21 22
14,38 6,15 57
15,37 5,76 6
15,56 5,69 9
16,22 5,46 50
16,50 5,37 14
16,70 5,30 6
17,37 5,11 100
18,09 4,90 8
18,25 4,86 8
18,57 4,77 26
18,90 4,69 38
19,19 4,62 99
19,41 4,57 12
19,64 451 16
20,41 435 7
20,91 425 5
21,26 4,18 19
21,59 411 18
21,72 4,09 19
23,23 3,83 9
23,40 3,80 18
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23,56 3,77 11
23,66 3,76 10
23,96 3,71 19
24,32 3,66 30
24,73 3,60 10
25,11 3,54 14
25,30 3,52 6
25,52 3,49 18
25,80 3,45 17
26,01 3,42 11
26,41 3,37 9
26,74 3,33 18
27,16 3,28 14
27,44 3,25 8
28,09 3,17 5
28,93 3,08 15
29,49 3,03 7
30,01 2,98 16
30,25 2,95 12
30,57 2,92 10
30,73 2,91 10
31,05 2,88 17
31,60 2,83 4
32,33 2,77 6
32,69 2,74 16
33,31 2,69 5
34,10 2,63 4
34,61 2,59 6
35,38 2,53 7
36,01 2,49 6
36,43 2,46 5
37,23 2,41 4
38,78 2,32 6
39,47 2,28 5
39,89 2,26 4

Fig.16 1a dd thi DSC cia mudi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan-1 -sulfonamit
monohydroclorua. MAu nay thé hién qud trinh thu nhigt v6i khai d4u tai khoang 313°C.
Thong thudng, cac mau ¢ qué trinh thu nhiét véi khoi dAu nim trong khoang tir 312
dén 322°C, twong tmg v6i nhiét o néng chdy. Nhiét do nong chay do d6 dugc do tai
khoéang 317+5°C. Mot s6 mau co6 su kién thu nhiét bd sung tai khoang 250°C, twong Gng

vé6i sy mat dung moi.

Fig.17 la dd thi TGA cua mubdi N—(S-((l-etylpiperidin-4-yl)(mety1)amino)-3-
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(pyrimidin-5-yl)-1 H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit
monohydroclorua. Mau nay thé hién sy mit trong qué trinh 1am kho 1a khoang 1,7-2,5%
1én dén khoang 250°C, twong Ung voi su gidi phong nude va dung moi. Ham lwgng nude

duoc do tai khoang 0,9% (phwong phap Karl Fischer).

Fig.18 13 db thi qu4 trinh hip thu - giai hép ding nhiét d6i voi mubi N-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit monohydroclorua thé hién sy ting va giam khéi
lugng khi do Am tuong dbi thay doi tir 0 dén 90%. Miu nay thé hién sy ting khéi lugng
thuén nghich xép xi 4% trong khoéhg 0-90% do érh twong d6i va sy tang khéi luong
thuén nghich xép xi 2,5% trong khoang 0-80% do 4m twong dbi. Lugng duoc hép thu

va giai hap xuat hién phu thudc vao lugng dung moi hitu co c6 mat trong mAu.

Fig.19 1a dd thi cia XRPD cua mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan-1-
sulfonamit monohydroclorua tru¢c (dd thi bén dudi) va sau (45 thi bén trén) thir nghiém

hép thu - giai hép, thé hién khong co su thay dbi vé chu triic xay ra.

Fig.20 12 db thi v& XRPD ciia mubi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-
3-(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-sulfonamit
monohydroclorua sau khi nghién trong may nghién xoay trong 10 phut & tbc do 30
vong/gidy. Miu nay thé hién sy gidm dang k& tinh két tinh nhung khong thay dbi & dang
da hinh.

Fig.21 1a dd thi v& XRPD ciia muodi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-y1)-1H-pyrolo[3 2-b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-
sulfonamit monohydroclorua sau khi nén tai 2000 N trong 1 gidy thanh vién nén (duong
kinh 5 mm). Mu nay thé hién sy giam nhe tinh két tinh nhung khong thay dbi & dang
da hinh.

Fig.22 la phé 'H N.M.R. (400 MHz, DMSO-db6) cua mudi N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit monohydroclorua.

Fig.23 1a ban db ghép trén ving béo (3 -0,5-6,0) ctia phd "H N.M.R. (400 MHz,
DMSO-db6) cua mudi N-(3-(5-((1-etylpiperidin—4-yl)(metyl)amino)-3-(pyrirnidin-S-yl)-
1H-pyrolo[3,2-b]pyridin- 1-yl)-2,4-diflophenyl)propan-1 -sulfonamit monohydroclorua.
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Fig.24 13 ban dd ghép trén ving thom (5 6,0-11,5) ctia phd "H N.M.R. (400 MHz,
DMSO-d6) ctia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-yl)-

1H-pyrolo[3,2-b]pyridin-1-y1)-2,4-diflophenyl)propan-1 -sulfonamit monohydroclorua.

D6 hoa tan can bang cla mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-

(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1-sulfonamit

monohydroclorua trong mdi truong khéc nhau dugc xac dinh. Céc két qua dugc tbng

hop trong bang 7.

Bang 7. B9 hoa tan cua mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-

(pyrimidin-5-y1)-1H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1-sulfonamit

monohydroclorua trong cac méi truong khac nhau

Moi truong Do hoa tan sau 2 gid (mg/mL)

Nude 0,1
HCI (0,1 M) 0,06
HC1 (0,01 M) 0,02
Pém Mcllvaine (d0 pH 2,2) 0,40
Dém Mcllvaine (46 pH 3,0) 0,20
Pém Mcllvaine (49 pH 4,0) 0,10
bém Mcllvaine (49 pH 4,5) 0,20
bém Mcllvaine (49 pH 5,0) 0,20
Pém axetat (d6 pH 5,0) 0,20
Pém Mcllvaine (d9 pH 6,0) 0,10
Pém Mcllvaine (d¢ pH 6,8) 0,10
Dém phosphat (pH 6,8) 0,20
Pém Mcllvaine (pH 7.4) 0,01
Pém Sorensen (d6 pH 9,0) 0,01
Pém Sorensen (d0 pH 11) 0,70
NaOH 0,1 M >10,00
Axit xitric 0,1 M 0,40
Dich rudt dugc md phong (FaSSIF) 0,002
Dich rudt dugc md phong (FeSSIF) 0,03

Tdc dd hoa tan ndi tai cia mudi N-(3-(5 -((1-etylpiperidin-4-yl)(metyl)amino)-3-

(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit

-68-



37016

monohydroclorua trong mdi truong khac nhau dugc do trong mdi trudng & cac gia tri
do pH khéc nhau. Cac két qua duoc tong hop trong bang 8.

Béang 8. Téc d6 hoa tan noi tai ciia mubi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)-propan-1-

sulfonamit monohydroclorua trong mdi truong chira nuée ¢ do pH 1,0-7,4

Do pH ciia méi trudng Téc do hoa tan ndi tai (ug/cm?*/phit)
1.0 4
2,2 121
3,0 80
4,5 38
6,8 15
7,4 3

Fig.25 1a @ thi thé hién téc do hoa tan ciia mubi N-(3-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-5-y1)-15- _pyrolo[3,2-b]pyridin-1-y1)-2,4-diflophenyl)-
propan-1-sulfonamit monohydroclorua qua 0-60 phiit trong moi trudong nuéc & gid tri

@5 pH tir 1,0 dén 7.4.

Téng hop va dic tinh cia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit

monosuxinat

Mudi N—(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-S-yl)-lH-
pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat dugc
didu ché trong hé théng céc dung modi khac nhau bang cach hoa tan N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit (100 mg, 176 pmol) trong cac dung moi khac
nhau (khoang 8-10 mL mdi mg cla dugc chét) bang cich gia nhiét va bd sung axit
suxinic (1 duong lugng). Dung dich tao thanh dugc gia nhiét bang céch khudy & nhiét
d6 khoang 60-80°C trong khoang 1 giv, sau do cho phép lam mat dén nhiét do trong
phong va khudy trong 3 gid hodc 14u hon (vi du, qua dém). Sau do, muéi thu dugc bing

cach loc va lam kho & 50°C.
Téng két cac thir nghiém dugce thyc hién duoc cung cap trong bang 8.

Bang 8. Téng hop mudi N-(3-(5-((1-ctylpiperidin—4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-y1)-2,4-diflophenyl)propan- 1-sulfonamit

monosuxinat
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Dung moi Hiéu suit cta Do tinh khiét | Tinh két Dang bao

mudi NMR tinh ché
EtOH (nguyén chat) 77% >95% Cao A
iPrOH 85% >95% Cao A
Axeton 85% >95% Cao F*
Etyl axetat 84% >95% Cao A
MIBK 0%

(khong két tinh)

EtOH (nguyén chit) 89% >95% Cao A
EtOH (96%) 70% 95% bao hoa Cao A
EtOH (96%) 75% >95% Cao A
EtOH (96%) 75% >95% Cao A
EtOH (98%). 92% >95% Cao A
EtOH (nguyén chit) 94% >95% Cao A
EtOH (98%) 95% Cao A
EtOH (97%) 92% >95% Cao A

*axeton solvat.

Déi v6i mudi N—(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-S-yl)-
1H-pyrolo[3,2-b]pyridin-1-yl)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat, su
két tinh tir mot s& dung mdi tao ra dang tinh thé tuwong tu (dang A) thu duge tir céc thir
nghiém dugc mo ta & trén, nhung dang tinh thé khac nhau (dang B) (axeton solvat) thu

duoc bang su két tinh tir axeton.

Tbéng hop & quy md didu ché mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin- 1-yl)-2,4-diflophenyl)propan-1-sulfonamit

monosuxinat (Dang A)

N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-yl)-1H-pyrolo-
[3,2-b]pyridin—1-yl)-2,4-diﬂophenyl)propan-l-sulfonamit (800 mg, 1,40 mol) trong
isopropanol (8 mL) dugc gia nhiét bang cach khudy & nhiét do 60°C, tao ra dung dich
mau vang nhat. Axit suxinic (166 mg, 1,40 mmol, 1,0 duong lugng) dugce bd sung. Dung
dich tao thanh dugc gia nhiét bing cich khudy ¢ nhiét d6 60°C trong 10 phut, sau d6 &
nhiét d6 45°C trong 10 phut, cho dn khi hinh thanh két tia duoc khudy. Huyén phu sau
d6 dugc gia nhiét bing cach khudy & nhiét do 55°C trong 1 gio, va sau d6 dugc cho phép
]am mat dén nhiét @6 trong phong va dugc khudy qua dém (khoang 16 gio). Mudi sau
d6 thu dugc bang cach loc va 1am kho dudi ap suét giam & nhiét o 50°C trong 3 ngay.
Diéu nay tao ra mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-yl)-
1 H-pyrolo[3,2-b]pyridin-1 -yD)-2,4-diflophenyl)propan- 1-sulfonamit monosuxinat
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(726 mg, hi¢u sut 75%) 1a chét rin mau tring duc. Dit liéu dbi véi mubi N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-3 -yl)-1H-pyrolo[3,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit monosuxinat (Dang A) thu duge dugce thé hién
trén cac Fig.26-35.

Fig.26 13 dd thi v& XRPD ctia mudi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)- ”
3-(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit

monosuxinat (Dang A).

Béng 9 13 danh sach céc dinh XRPD tiéu biéu, gid tri d va cudng do tuong a6i
i v6i XRPD cua mubi N—(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)—3-(pyrimidin-S-
yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan- 1-sulfonamit monosuxinat
(Dang A).

Bang 9. Cac dinh XRPD, gid trj d va cudng d0 tuong d6i dbi v6i mudi N-3-(5-
((1-etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-
yl)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat (Dang A)

Gia tri 20 (°) Giatrid (A) Cuong d6 twong d6i (I/lo
(%)
5,63 15,68 20
6,72 13,15 5
7,26 12,16 1
10,05 8,80 13
11,28 7,84 32
12,15 7,28 20
12,72 6,95 17
12,94 6,84 17
13,45 6,58 3
13,85 6,39 25
14,20 6,23 3
14,56 6,08 38
14,87 5,95 9
15,13 5,85 6
15,44 5,73 100
15,86 5,58 38
16,13 5,49 63
16,97 522 12
17,15 5,17 40
17,33 5,11 4
17,54 5,05 6
17,85 4,97 13
18,00 4,92 37
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18,67 4,75 4
19,14 4,63 47
19,48 4,55 2
19,82 4,48 43
20,01 4,43 79
20,20 4,39 62
20,54 4,32 60
21,01 4,23 10
21,48 4,13 44
21,78 4,08 74
22,68 3,92 10
23,07 3,85 6
24,17 3,68 23
24,38 3,65 13
24,60 3,62 16
24,86 3,58 15
25,37 3,51 5
25,67 3,47 17
25,79 3,45 17
26,05 3,42 21
26,23 3,39 20
26,39 3,37 12
26,61 3,35 3
27,06 3,29 21
27,42 3,25 11
27,717 3,21 11
27,90 3,19 8
28,25 3,16 7
28,64 3,11 24
29,45 3,03 9
29,79 3,00 3
30,02 2,97 5

Fig.27 1a @ thi DSC cta mudi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-sulfonamit
monosuxinat. MAu nay thé hién qua trinh thu nhiét véi khoi dau tai khoang 180°C.
Thong thuong, cac mAu ¢6 qua trinh thu nhiét véi khoi d4u nim trong khoang tir 179
dén 182°C, twong tng va6i nhiét 4o nong chay. Nhiét 4§ nong chay do d6 duoc do tai
khoang 180+3°C. Mot s6 mau co su kién thu nhiét bd sung tai khoang 160-165°C, tuong

(mg v6i sy mat dung moi.

Fig.28 la dd thi TGA cua mudi N—(S-((l-etylpiperidin-4-yl)(metyl)amino)—3-
(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan- 1-sulfonamit

monosuxinat. MAu nay thé hién sy mAt trong qué trinh 1am kho 13 khoang 1,4-3,7% lén
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dén khoang 250°C, twong Umg voi sy giai phong nude va dung moi. Him luong nudce
duge do tai khoang 0,03% (phuong phap Karl Fischer). Mubi c6 xu hudéng bao gdbm
lugng dung mai thay d6i trong tinh thé, ma dugc giai phong & nhiét do cao hon khoang
160°C.

Fig.29 1 d thi qué trinh hp thu - giai hdp déng nhiét dbi véi mudi N-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-35 -yl)-1H-pyrolo[3,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit monosuxinat thé hién sy ting va giam khdi luong
khi d0 4m tuong déi thay déi tir 0 dén 90%. MAu nay the hién sy tang khéi lugng thuan
nghich xp xi 0,4% trong khoang 0-90% dd 4m twong ddi va sy ting khéi luong thuan
nghich xép xi 0,25% trong khoang 0-80% do 4m twong d6i. Lugng dugc hép thu va giai
h'ép xuét hién phu thudc vao lugng dung mdi hitu co ¢6 mat trong miu. Sy hép thu va
su giai hip 14 hoan toan thuan nghich khong c6 su thay ddi v tinh két tinh ho#ic dang
da hinh.

Fig.30 1a dd thi cia XRPD cla mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-y1)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)-propan-1-
sulfonamit monosuxinat trudc (4 thi bén dudi) va sau (46 thi bén trén) thir nghiém hép

thu - giai hép, thé hién khong c6 sy thay dbi vé chu triic xay ra.

Fig.31 12 d thi v& XRPD cita mudi N-(5-((1-etylpiperidin-4-yl)(metyl)amino)-
3-(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit
monosuxinat sau khi nghién trong may nghién xoay trong 10 phiit & tdc d6 30 vong/giay.
MAu nay thé hién su giam nhe tinh két tinh nhung khong thay dbi ¢ dang da hinh.

Fig.32 1a dd thi v& XRPD ciia muoi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 2-b]pyridin-1-yl)-2,4-diflophenyl)propan-1-
sulfonamit monosuxinat sau khi nén tai 2000 N trong 1 gidy thanh vién nén (dudng kinh
5 mm). Mu nay thé hién khong ¢6 su gidm déng ké v& tinh két tinh hodc thay dbi vé
dang da hinh.

Fig.33 la phd 'H N.M.R. (400 MHz, DMSO-d6) cua mudi N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit monosuxinat.

Fig.34 12 ban dd ghép trén ving béo (8 -0,5-6,0) cla phd 'H N.M.R. (400 MHz,
DMSO-db) cua mubi N—(3-(5-((1-etylpiperidin-4-y1)(mety1)amin0)-3 -(pyrimidin-5-yl)-
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1H-pyrolo[3,2-b]pyridin-1-y1)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat.

Fig.35 12 ban db ghép trén ving thom (3 6,0-10,0) ctia phd 'H N.M.R. (400 MHz,
DMSO-d6) ctia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-5-yl)-

1H-pyrolo[3,2-b]pyridin-1-y1)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat.

Do hoa tan ciia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-

5-y1)-1H-pyrolo[3,2-b]pyridin-1-y1)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat

trong cdc mdi trudng khac nhau dugc xac dinh. Cac két qua dugc téng hop trong bang

10.

Bang 10. DY hoa tan cua mubi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-

(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit

monosuxinat trong cac moi truong khéc nhau

Moi truong Po hoa tan sau 2 gi¢ (mg/mL)

Nudce >2,00
HCI1 (0,1 M) 0,20

HCI (0,01 M) >0,05
Pém Mcllvaine (d0 pH 2,2) >5,00
Pém Mcllvaine (49 pH 3,0) >5,00
bém Mcllvaine (4 pH 4,0) >5,00
Pém Mcllvaine (d9 pH 4,5) >5,00
DPém Mcllvaine (d6 pH 5,0) >5,00
Pém axetat (46 pH 5,0) >5,00
bém Mcllvaine (d pH 6,0) 3,7

Pém Mcllvaine (dd pH 6,8) >5,00
Dém phosphat (46 pH 6,8) >5,00
Pém Mcllvaine (46 pH 7.4) 0,30

Pém Sorensen (d9 pH 9,0) 0,001
Pém Sorensen (d) pH 11) 0,05

Axit xitric 0,1 M >5,00
Dich rudt dugc md phong (FaSSIF) 0,003
Dich rudt dugc md phong (FeSSIF) 0,40

Téc d6 hoa tan ndi tai clia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-

(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit
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monosuxinat trong moi trudng khac nhau dugc do trong moi trudng 6 cac gié tri d0 pH
khac nhau. Céc két qua duoc tong hop trong bang 11.

Bang 11. Téc d6 hoa tan ndi tai ciia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-y1)-1H-pyrolo[3,2-b]pyridin- 1-y1)-2,4-diflophenyl)propan-1-

sulfonamit monosuxinat trong moi trudng chtra nuéc & do pH 1,0-7,4

Do pH cia mdi truong Tdc do hoa tan ndi tai (ug/cm?/phut)
1,0 (HC10,1 M) 201
2,2 6844
3,0 6605
4,5 2457
6,8 2533
7,4 1

Fig.36 13 @b thi thé hién tdc do hoa tan cta mudi N-(3-(5-((1-etylpiperidin-4-
yl)(metyl)amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-y1)-2,4-diflophenyl)-
propan-1-sulfonamit monohydroclorua qua 0-60 phut trong moi trudong nude tai gia tri

d6 pH tir 1,0 dén 7,4.

DP4ng ngac nhién 13, 40 hoa tan cla mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)-propan-1-
sulfonamit monosuxinat v& co ban 13 cao hon trong mot s6 moi trudng duge kiém tra so
v6i @5 hoa tan ciia mudi N—(3-(5-((1-etylpiperidin—4-yl)(metyl)amino)-3-(pyrimidin—S-
yl)-1H-pyrolo[3,2-b]pyridin-1-y1)-2,4-diflophenyl)propan-1 -sulfonamit monohydro-
clorua. Tc d6 hoa tan ndi tai cua mubi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)-propan-1-sulfonamit
monosuxinat v& co ban ciing cao hon do hoa tan ndi tai cua mubi N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-5 -yl)-1H-pyrolo[3,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit monohydroclorua.

Dugc dong hoc cua mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-
yl)-1H-pyrolo[3,2-b]pyridin-1 -y1)-2,4-diflophenyl)propan-1-sulfonamit
monohydroclorua va mudi N—(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)—3-(pyrimidin—
5-yl)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit monosuxinat
& chudt cong.

Duoc dbéng hoc cua mudi  N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-y1)-1H-pyrolo[3,2-b]pyridin-1 -yl)-2,4-diflophenyl)propan-1-sulfonamit
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hydroclorua va mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-y1)-
1H-pyrolo[3,2-b]pyridin-1-y1)-2,4-diflophenyl)propan-1 -sulfonamit hydroclorua dugc
do sau khi dung qua dudong mi¢ng ¢ 40 mg va 80 mg (lidu dugc tinh dudi dang bazo tu
do) cho chuft cbng HsdHan:WIST Norway. Mbi mudi duge dung cho 3 con vat. Céc

két qua duoc hién trong bang 12.

Bang 12. Nong d6 huyét twong trung binh sau khi dung qua duong miéng mudi
N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3,2-
b]pyridin—1-yl)-2,4-diﬂophenyl)propan-l-sulfonamit monohydroclorua hodc mudi N-
(3-(5-((1 -etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-5-yl)- 1H-pyrolo[3,2-
b]pyridin—1-yl)-2,4-diﬂophenyl)propan-l-sulfonamit monosuxinat cho chudt céng
Norway (trung binh n=3 £ d0 1éch chudn)

Thoi gian Nong dd huyét trong trong mau (nM)
Mubi Mubi Mubi Mudi
monohydroclorua | monohydroclorua | monosuxinat monosuxinat
(40 mg/kg) (80 mg/kg) (40 mg/kg) (80 mg/kg)
0,5 3,53 (£1,76) 523 (£303) 274 (£198)
1,0 6,56 (£5,7) 3,69 1320 (£691) 638 (£713)
2,0 107 (£124) 69,9 (£23,3) 6550 (£975) | 3380 (£2720)
4,0 60,9 (+£22,3) 419 (£32,6) 3860 (£671) | 2620 (£1640)
6,0 13,3 (£8,45) 69 (£12,8) 1140 (£299) | 1420 (+1300)
24,0 3,98 (£0,317) | 5,09 (x198)
Céc thong
sd PK
Khoang 0-6 gio 0-6 giv 0-24 gid 0-24 gio
AUD
AUD 312 (£211) 1040 (£51,1) 30300 25100
(nM-gid) (£3120) (£20900)
Cisi da (M) 123 (£107) 419 (£32,6) 6550 (£975) | 3520 (£2590)
Tiéi da (810) 3,3 (£1,2) 4,0 (£0,0) 2,0 (£0,0) 2,7 (£1,2)
D6 sinh 1% 50%
kha dung
trong
miéng

S6 licu thé hién ring céc gia tri tiép xuc doi v6i mudi monosuxinat vé co ban cao
hon dbi véi mudi monohydroclorua. Hon nita, d¢ sinh khé dung trong miéng & 40 mg/kg
lidu chi bing 1% d6i v6i mudi monohydroclorua, so vGi 50% doi voi mudi monosuxinat.

Fig.37 1a do thi vé cdc gid tri nong d0 huyét twong theo thoi gian sau khi sir dung

qua duong miéng cho chudt cbng (A) mudi  N-(3-(5-((1-etylpiperidin-4-
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y1)(metyl)amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin- 1-y1)-2,4-diflophenyl)-
propan-1-sulfonamit monohydroclorua tai 40 mg/kg; (B) mubi  N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-
2,4-diflophenyl)propan-1-sulfonamit monohydroclorua tai 80 mg/kg; (C) mudi N-(3-(5-
((1-etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-
y1)-2,4-diflophenyl)propan-1-sulfonamit monosuxinat tai 40 mg/kg; (D) mudi N-(3-(5-
((1-etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-
yl)-2,4-diflophenyl)propan-1-sulfonamit monosuxinat tai 80 mg/kg.

Diéu ché quy mo 16n mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-
5-yl)-1H-pyrolo[3,2-b]pyridin-1-yl)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat
(Dang A)

NN

[
Z l
LN 0 NNy Foy
SROLESY: + Ho O SORCLUE W
~ F Ij/ :S/\/ (0] O 30
HOJ\/\H/OH F

o)

Hop chat (I)

Metanol (11,26 kg) va hop chét (I) (1,58 kg, 2,63 mol) dugc bd sung vio binh
phan @ng, va hdn hop tao thanh dugc khudy va dugc gia nhiét dén 60-70°C cho dén khi
chét rén dugc hoa tan. Axit suxinic (393 g, 3,16mol) dugc ) sung vao hdn hop. Viée
khudy & 60-70°C dugc tiép tuc trong 0,5-1 gid, sau d6 dung dich dugc lam mat dén nhiét
d6 10~25°C. Tinh thd mdm ctia Dang A ctia mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)-
amino)-3-(pyrimidin-5-yl)- 1 H-pyrolo[3,2-b]pyridin-1 -yD)-2,4-diflophenyl)-propan-1-
sulfonamit monosuxinat (3 g) duoc bd sung vao hdn hop, va viée khudy duoc tiép tuc
thém trong 1 gio d8 Kkét tinh hoan toan san pham. Hn hop sau d6 dugc lam lanh dén
nhiét d6 0-10°C va duoc gitt trong 3-4 gio. San phdm két tia duge phan I4p bang cach
loc, va dugc rira bang metanol lanh. Chét rn 1am khd trong chin khong & 45-50°C dé
tao ra Dang A cua mubi N-(3-(5-((1-etylpiperidin-4-y1)(metyl)amino)-3-(pyrimidin-S-
yl)-1H-pyrolo[3,2-b]pyridin-1-yl)-2,4-diflophenyl)propan- 1-sulfonamit monosuxinat
(1,53 kg, hiéu suét 80,2%).

Xac dinh thém dic diém dang mubi cia mudi N-(3-(5-((1-etylpiperidin-4-
yl)(metyl)amino)-3-(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-y1)-2,4-diflophenyl)-

propan-1-sulfonamit monosuxinat
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Céc thr nghiém tiép theo dugc thuc hién dé x4c dinh dic diém Dang A clia mubi

N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 -(pyrimidin-5-y1)-1H-pyrolo[3,2-

b]pyridin-1-y1)-2,4-diflophenyl)propan-1-sulfonamit monosuxinat. Trong khi xé4c dinh

dic diém, nhiéu dang khéac nhau dugc nhan dang.

Phuong phap chung khac

Déi v6i cac nghién ctru dudi day, trir khi c6 quy dinh khac, thiét bi va phuong

phap duge st dung nhu duge mo ta dudi day.

Nhiéu xa bot tia X

Phan tich XRPD dugc thuc hién bang cach sir dung nhiéu xa ké bot PANalytical

Empyrean va X'Pert3 X-ray duoc sur dung bang cach st dung cac thong sb duoc list ké

trong bang 13.

Bang 13. Cac thong s6 XPRD

Céc thong s6

Empyrean (ché dd phan xa)

X' Pert3 (ché d6 phin xa)

Tia X

Cu, Ko, Kal: 1,540598A;
Ka2: 1,544426A; ty 18
cuong d6 Ka2/Kal: 0,5

Cu, Ka, Kal: 1,540598A;
Ka2: 1,544426A; ty 1&
cuong do Ko2/Kal: 0,5

(phut)

Cai dat Ong tia X 45 kV, 40 mA 45 kV, 40 mA
Khe phén ky Tu dong 1/8°

Ché d6 quét Lién tuc Lién tuc
Khoang quét (°26) 3°-40° 3°-40°
Khoang budc (°260) 0,0167° 0,0263°
Thoi gian budc quét 33,02 46,665
(gidy)

Thoi gian thtr nghiém ~10 phut ~5 phut

Phan tich nhiét trong va do nhiét luong quét vi sai

S6 liéu TGA thu duoc bing cach st dung TA Q500/Q5000/5500 TGA tix thiét bi
TA. DSC dugc thuc hién bing cach sit dung TA Q200/Q2000/2500 DSC tix thiét bi TA.

Céc thong sb chi tiét duoc st dung nhu duge liét ké trong bang 14.

Bang 14. Céc thong s6 XPRD

Céc thong sd TGA DSC

Phuong phap Nghiéng Nghiéng

Chao 14y mau Nhom, mé Nhom, duge gip nép
Nhiét do rt-350°C 25-250°C

Téc d6 gia nhiét 10°C/phiit 10°C/phut
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| Théi khi | Nito | Nito |
Su hép thu hoi dong

DVS duge do nho SMS (hé théng do bé mit) DVS ndi tai. Do 4m tuong doi &
nhiét d6 25°C duge hidu chuén d6i véi diém chay rita cta LiCl, Mg(NOs), va KCI. Cac
thong sb dé kiém tra DVS dugc liét ké trong bang 15.

Bang 15. Céc thong s6 DVS

Céc thong sb DVS
Nhiét do 25°C

Kich ¢& miu 10-200 mg

Khi va téc d6 dong chay Nito, 200 mL/phut

dm/dt 0,002%/phut

Thoi gian 6n dinh dm/dt t6i thieu 10 phut

Thoi gian cAn bang tdi da 180 phut

Khoang RH 0% RH dén 95% RH dén 0% RH

Kich c& buéc RH 10% RH tr 0% RH dén 90% RH
5% RH tir 90% RH dén 95% RH

Cong huodng tir hat nhin

Dung dich 'H NMR dugc thuc hién bang céach st dung quang phd ké Bruker
400 MHz NMR st dung DMSO-d6 hogc metanol dugc doteri hoa 1a dung moi.
Kinh hién vi 4nh sang phén cuc

Hinh anh PLM duoc bit gitr bing cach st dung Axio Lab. Kinh hién vi A1 vudng
goc véi camera ProgRes® CT3 ¢ nhiét do trong phong.
HPLC

Phan tich HPLC duoc thuc hién bang cach sir dung Agilent 1260 HPLC duoc st
dung. Cac didu kién sic ky dugc liét ké trong cac bang 16 va 17.

Bang 16. Céc thong s6 HPLC dé kiém tra do tinh khiét

HPLC Agilent 1260 c6 bd phét hién DAD
Cot Gemini C18 110A, 250x4,6 mm, Sum.
Pha dong A: TFA 0,1% trong H20; B: 0,1% trong MeCN
Bang gradien Thoi gian (phut) %B
0,00 20
45,00 60
45,01 20
60,00 20
Thoi gian chay 60,0 phut
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Thoi gian déng 0,0 phut

Tbc d6 dong chay 1,0 mL/phut

Thé tich tiém 10 uL

Budc soéng phét hién UV ¢ 234 nm

Nhiét do cot 30°C

Nhiét d6 bo ldy mau rt

Chét pha loing MeCN / H,0 (20:80 theo thé tich)

Bang 17. Céc thong s6 HPLC dé kiém tra d6 hoa tan

HPLC Agilent 1260 c6 bd phat hién DAD
Cot Gemini C18 110A, 250x4,6 mm, Spm.
Pha dong A: TFA 0,1% trong H,O; B: 0,1% trong MeCN
Bang gradien Thoi gian (phtt) %B
0,00 20
5,00 70
5,10 20
10,00 20
Thoi gian chay 10,0 phut
Thoi gian déng 0,0 phut
Tbc d6 dong chay 1,0 mL/phut
Thé tich tiém 10 uL
Budc song phét hién UV ¢ 234 nm
Nhiét do cot 30°C
Nhiét d6 bo lay miu rt
Chét pha loing MeCN

Céc thir nghiém sang loc da hinh duge thye hién bang cach sir dung k¥ thuat bd
sung chit chéng hoa tan, chét chéng hoa tan ngugc, khuéch tan hoi rén, khuéch tan hoi
dung dich, huyén phu rén, bay hoi chdm, lam lanh chdm va két tinh cam tng boi polyme.
Ngoai dang A, bén dang suxinat m¢&i dugc nhan dién, dugc ky hiéu 1a suxinat Dang C,
D, E va F. T4t ca cac dang tinh thé dugc dic trung bai nhiéu xa bot tia X (XRPD), phin
tich nhiét trong (TGA), phép do nhiét lwgng quét vi sai (DSC), cong hudng tir hat nhén
proton (*H NMR) va HPLC. Hai trong sb cac dang khac 1a anhydrat, dang con lai 1a
solvat, va dang khac khong dic trung do lugng mAu han ché va nhitng kho khan trong
viéc tai didu ché. Cac Dang C, D, Eva F cla mudi suxinat déu c6 dic tinh kém so v6i

Dang A vé d9 on dinh va céc déc tinh khac.

Xac dinh thém dic diém Dang A cua mubi  N-(3-(5-((1-etylpiperidin-4-
yl)(metyl)amino)-3-(pyrimidin-S-yl)-1H—pyrolo[3,2-b]pyridin—1-y1)-2,4-diﬂopheny1)-

propan-1-sulfonamit monosuxinat

Mau cta Dang A cla mudi N—(3-(5-((1-etylpiperidin—4-y1)(mety1)amino)—3-
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(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin- 1-y1)-2,4-diflophenyl)propan-1-sulfonamit

monosuxinat dugc dic trung hon.

Ctc két qua XRPD dbi v6i hai mé Dang A ctia mudi N-(3-(5-((1-etylpiperidin-4-
y1)(metyl)amino)-3-(pyrimidin-5-y1)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-diflophenyl)-

propan-1-sulfonamit monosuxinat dugc thé hién trén Fig.38.

Céc két qua phan tich TGA va DSC duoc thé hién trén Fig.39. Trong duong cong
TGA cua suxinat Dang A, sy gidm khdi luong 1,9% 1én dén 140°C duoc quan sét trén
d6. Trén dudng cong DSC, tin hiéu budc thu nhiét & nhiét do 159,5°C (khai dé“lu) duoc
quan sat trude khi thu nhi€t o rét & nhiét 6 181,3°C (khéi dﬁu).

Phd 'H NMR dugc thé hién trén Fig.40 (DMSO-d6 1a dung moi) va Fig.4l
(MeOH dugc doteri hoa 1a dung méi), va ty 1& mol cua axit suxinic/bazo ty do dugce xac
dinh 12 0,9:1. Ty 1& mol cta axid/bazo tu do trong suxinat loai A dugc tinh béng cach su
dung tich phan dinh & 2,38 ppm (tich phén 3,58, nguyén tir hydro cua suxinat, 4H) va &
1,78 ppm (tich phén 6,00, nguyén tr hydro cta bazo ty do, 6H).

Phan tich HPLC xéac nhan do tinh khiét ctia mau suxinat Dang A (810023-01-A)
bang 99,5% (dién tich).

Céc phan tich XRPD, TGA, DSC va IH NMR thém dugc thuc hién sau khi gia
nhiét suxinat Dang A dén 170°C va sau d6 1am lanh dén nhiét do trong phong. Céc Kkét
qué duoc thé hién trén Fig.42 dén Fig.45.

Sau khi gia nhiét, XRPD (Fig.42) xdc nhén rang dang tinh thé van 1a suxinat loai
A.

Trong dudng cong TGA (Fig.43), su giam khéi lugng 2,6% lén dén 140°C dugc
quan sat, c6 kha nang la do do 4m hép phu bé& mit do mau dugc gia nhiét tiép xtic véi
khong khi trude khi thir nghiém TGA tiép theo. Phan tich TGA duoc thuc hién khoang
4,5 git sau tht nghiém gia nhié¢t. Sy giam khéi lugng mau duge gia nhiét (2,6%) cao
hon khéi lwong miu dugce quan st ban déu (1,9%), chi ra kha nang hit 4m cua suxinat
loai A c6 thé ting nhe sau khi x& ly gia nhiét.

Trong dudng cong DSC (Fig.44), chi mot qué trinh thu nhiét & nhiét d¢ 182,7°C
(kh&i dau) duge quan sat.

Trong phan tich NMR (Fig.45), ty 1€ mol cua axit suxinic/bazo tu do van dugc
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quan sat bing 0,9:1.
Dua trén cac két qua trén, suxinat loai A dugc nhén dién la anhydrat.
D6 hoa tan can bang

Do hoa tan can bing ctia Dang A trong nudce duge do ¢ nhiét d6 trong phong.
Chét rén duge tao huyén phu trong H>0 (~800 vong/phtt) & nhiét do trong phong. Sau
24 gio, huyén pht dugc ly tdm (10000 vong/phit, 5 phut) sau d6 la loc (mang PTFE
0,45 pm). Dich néi bé mit (mdt s6 giot dau tién da bi loai bo) duge phan tich bing HPLC
va d6 pH duoc do. Chét rén con lai dugc phan tich bsi XRPD. D¢ hoa tan duge do cua

Dang A tuong tng 13 14,3 mg/mL.

Phan tich XRPD cho thiy khong c6 thay ddi dang nao déi voi Dang A (Fig.46)

trong thir nghiém hoa tan.
Do 6n dinh & trang thai rin

C4c mau ctiia Dang A cua mudi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-y1)-1H-pyrolo[3,2-b]pyridin-1 -yI)-2,4-diflophenyl)propan-1-sulfonamit
monosuxinat dugc bao quan & nhiét do 80°C trong mot ngay, & nhiét do 25°C & 60%
RH va & nhiét 46 40°C & 75% RH trong mot tudn. T4t ca cac miu sau do6 dugc xac dinh
dic diém bang cach st dung XRPD va HPLC, c6 cac két qua dugc tdng hop trong bang
18.

Khéng co thay dbi dang hoic sy giam d6 tinh khiét HPLC dugc quan sat dbi véi
Dang A trong truong hop batky, chira rang Dang A cla mudi N-(3-(5-((1-etylpiperidin-
4-y1)(metyl)amino)-3-(pyrimidin-5-yl)- 1H-pyrolo[3,2-b]pyridin-1-y1)-2,4-
diflophenyl)propan-1-sulfonamit monosuxinat ¢6 d6 dn dinh tét & trang thai ran. Cac
két qua phan tich XRPD dugc thé hién trén Fig.47.

Bang 18. Téng hop danh gia do 6n dinh & trang thai ran cia dang A cua mudi N-
(3-(5-((1-etylpiperidin-4-y1)(metyl)amino)-3-(pyrimidin—S-yl)- 1 H-pyrolo[3,2-
blpyridin-1-yl)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat

Diéu kién: | 80% RH / 1 ngay 25°C, 60% RH/ 1 tuan | 25°C, 60% RH/ 1 tuan
PO tinh [ DO tinh | Su thay Do tinh | Sy thay [D§ tinh Su thay
Khiét ban | khist (% | ddidang |khiét (% |ddidang |Kkhiét (% dbi dang
dau: ban dau) ban dau) ban dau)
99,5% 99,9 Khong 100,0 Khong 100,1 Khong

-82-



37016

Kha nang hut 4m

Pé khao sat do dn dinh dang rén 14 chiic ning ctia o 4m, biéu dd dang nhi&t DVS
cia Dang A cua mubdi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-5-yI)-
1H-pyrolo[3,2-b]pyridin-1-yl)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat dugc
thu & nhiét do 25°C gitra 0 va 95%RH.

Mau ctia Dang A cua mubi N-(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)-3-
(pyrimidin-5-yl)-1H-pyrolo[3,2-b]pyridin- 1-y1)-2,4-diflophenyl)propan-1-sulfonamit
monosuxinat thé hién trén Fig.48 chi ra 0,14% nuéc hép thu & nhiét do 25°C/80%RH,
chi ra ring Dang A khong hut 4m.

Phén tich XRPD nhu dugc thé hién trén Fig. 49 thé hién rang phan tich DVS
khong din dén sy thay ddi dang bit ky ddi véi dang A cla mudi N-(3-(5-((1-
etylpiperidin-4-yl)(metyl)amino)-3-(pyrimidin-5-yl)- 1H-pyrolo[3,2-b]pyridin-1-yl)-

2,4-diflophenyl)propan-1-sulfonamit monosuxinat.
Kinh hién vi 4nh sdng phén cyc

Hinh 4nh PLM dugc ghi lai dé nghién ctru hinh thai hoc dang A cla mubi N-(3-
(5-((1-etylpiperidin-4-yl)(metyl)amino)-3 ~(pyrimidin-5-y1)-1H-pyrolo[3,2-b]pyridin-1-
yl)-2,4-diflophenyl)propan-1-sulfonamit monosuxinat. Nhu dugc thé hién trén Fig.50,
dang A duoc c4u thanh tir c4c tinh thé hinh que.

Két luan

Dua vao tit ca cac két qua & trén, dang A cla mubi N-(3-(5-((1-etylpiperidin-4-
yl)(metyl)amino)-3-(pyrimidin-5-yl)-1H-pyrolo[3 ,2-b]pyridin-1-yl)-2,4-
diflophenyl)propan-1-sulfonamit monosuxinat dugc phat hién 13 dang tinh thé 6n dinh,

khong hit 4m thich hgp dé st dung trong y dugc.

Céc cai bién khac nhau cia sang ché, ngoai cac cai bién dugc md ta trong ban
mo ta nay, sé 1a hién nhién d6i véi ngudi c6 hiéu biét trung binh trong linh vuc khi xem
ban mo ta trén day. Céc cai bién nay ciing duge du dinh ndm trong pham vi ciia yéu cau
bao hd dudi day. Mai tai liéu tham khdo, bao gdm tht ca cac bang sang ché, don yéu ciu
cap bang sang ché, cac cong bd, duge trich dan trong don nay dugc dua toan b vao day

bang cac vién dan.
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YEU CAU BAO HOQ
1. Mubi tinh thé N-(3-(5-((1-etylpiperidin—4-yl)(metyl)amino)-3-(pyrimidin-S-yl)-lH-
pyrolo[3,2-b]pyridin-1-y1)-2,4-diflophenyl)propan-1 -sulfonamit monosuxinat.
2. Mubi tinh thé theo didm 1 v& co ban 1a khan va khong dugc solvat hoa, trong do vé
co ban 1a khan nghia la mudi tinh thé chira it hon lvong nuGe tuong duong theo hé sb ty
luong, va khong chira nwée lam mot phan cia cAu tréic tinh thé ctia mudi, va trong d6 vé
co ban khong dugc solvat hoa nghia la muébi tinh thé chtra it hon lugng dung moéi tuong
duong theo hé s6 ty lwong, va khong chira phén tir dung m6i 1am mot phan cua ciu tric
tinh thé ctia mubi.
3. Mudi tinh thé theo diém 1 hogc 2, trong d6 mudi nay 1a Dang A, ¢6 mau nhiéu xa bot
tia X bao gém it nhit mét trong s6 cac dinh sau day, tinh theo 26: 15,4°+0,5°%
20,0°+0,5° va21,8°+0,5°.
4. Mudi tinh thé theo diém 3, trong d6 dinh & 15,4° £ 0,5°;20,0° £ 0,5° hodc 21,8° + 0,5°
12 dinh c6 cuong do tuong d6i cao nhit & mau nhiéu xa bot tia X.
5. Mudi tinh thé theo diém bat ky trong sé cac diém tir 1 dén 4, trong d6 mudi ndy c6
mau nhiéu xa bot tia X bao gbm it nhit mot trong sb cac dinh sau ddy, tinh theo 260:
15,4°+ 0,2° 20,0° + 0,2° va 21,8° + 0,2°.
6. Mubi tinh thé theo didm 5, trong d6 dinh & 15,4° & 0,2°; 20,0° £ 0,2° hodc 21,8°+ 0,2°
12 dinh c6 cudng do twong dbi cao nhét & miu nhiéu xa bot tia X.
7. Mubi tinh th8 theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 mudi ndy c6
mau nhiéu xa bot tia X bao gém it nhat mét dinh, tinh theo 20, & 15,4° + 0,5°.
8 Mubi tinh thé theo diém 7, trong d6 dinh & 15,4° +0,5° 1a dinh c6 cudng do tuong
d61 cao nhét & mau nhiéu xa bot tia X.
9. Mudi tinh thé theo diém bat ky trong s cac diém tir 1 dén 8, trong d6 mubi nay co
mau nhiéu xa bot tia X bao gf?)m it nhat mot dinh, tinh theo 26, & 15,4°+0,2°.
10. Mubi tinh thé theo didm 9, trong d6 dinh & 15,4° + 0,2° 1 dinh c6 cudng do tuong
d6i cao nhét & mau nhiéu xa bot tia X.
11. Mubi tinh thé theo diém bt ky trong sé cac didm tir 1 dén 8, trong d6 mudi ndy cé
mAu nhiéu xa bot tia X bao gém cac dinh dudi day, tinh theo 20: 15,4°+ 0,5%
20,0°+ 0,5° va 21,8°+0,5°.
12. Mudi tinh thé theo diém 11, trong d6 dinh & 154°+ 0,5° 20,0°+ 0,5° hodc
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21,8°+ 0,5° 1a dinh ¢6 cudng do twrong dbi cao nhit & mAu nhidu xa bot tia X.

13. Muéi tinh thd theo diém bt ky trong s6 céc diém tir 1 dén 12, trong @6 mudi ndy c6
mau nhiu xa bot tia X bao gém cac dinh dudi ddy, tinh theo 20: 15,4°+0,2°%
20,0°+0,2° va 21,8° + 0,2°.

14. Mubi tinh thé theo diém 13, trong d6 dinh & 15,4°+0,2°% 20,0° + 0,2° hodc
21,8°+ 0,2° 12 dinh c6 cudng do twong déi cao nhit & mau nhiéu xa bot tia X.

15. Mubi tinh thé theo diém 1, trong d6 mudi ndy ¢6 nhiét d6 phép do nhiét lugng quét
vi sai (differential scanning calorimetry - DSC) thé hién:

(a) su thu nhiét véi diém bat ddu ndm trong khoang tir 179 dén 182°C, tuong mg voi
diém néng chay, va tuy y hién twong thu nhiét bd sung & trong khoang tir 160 dén 165°C,
tuong ung voi sy mét dung moi; hodc

(b) diém néng chay do dugc ¢ khoang 180+3°C, va tuy y hién tugng thu nhiét bd sung
& trong khoang tir 160 dér 165°C, twong g vGi su mAt dung moi.

16. Ché phdm chira mudi tinh thé theo diém bét ky trong s cac diém tir 1 dén 15.

17. Ché pham theo diém 16, trong d6 ché pham nay chua it nhat mdt chit mang dugc
dung.

18. Dang liéu chta mudi tinh thé theo diém bét ky trong sb cac diém tir 1 dn 15 hodc
ché phim theo diém 16 hodc 17.

19. Dang liéu theo diém 18, trong d6 dang 1idu nay 1 vién nén.

20. Quy trinh didu ché mudi tinh thé theo diém bét ky trong sé cac didm tir 1 dén 15 bao
gbm budc cho N—(3-(5-((1-etylpiperidin-4-yl)(metyl)amino)—3-(pyrimidin—S-yI)—lH-
pyrolo[3,2-b]pyridin-1-yl)—2,4-diﬂophenyl)pr0pan—1-su1f0namit phan Ung véi mot
duong lugng axit suxinic.

21. Quy trinh theo diém 20, trong d6 quy trinh nay con bao gbm budc két tinh mudi tir
rugu Ci-4 hodc rugu Ci4 chira nude hodc etyl axetat; hodc con bao gém bude két tinh
mudi tir etanol, isopropanol, etanol chira nude hodc isopropanol chira nuéc, hogc etyl

axetat.
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