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Linh vuc k§ thuét dwoc dé cip

Sang ché d& cap dén phuong phap didu ché 2-amino-N-[7-metoxy-8-(3-
morpholin-4-ylpropoxy)-2,3-dihydroimidazo-[1,2-c]quinazolin-5-yl]pyrimidin-5-
cartboxamit (7) va  2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-
dihydroimidazo-[1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit dihydroclorua (8), va

cac hop chit trung gian méi dugc st dung trong phuong phép nay.
Tinh trang k¥ thuat cia sing ché

2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinéiolin-S-yl]pyrimidin—S-carboxamit (7), (sau day trong ban mo ta nay dugc goi
la “copanlisib™), 12 tdc nhan chuyén vé ung thu véi co ché tac dung méi, e ché
phosphatidylinositol-3-kinaza loai I (PI3K). Loai kinaza nay la dich thu hut do PI3K
déng vai trd trung tAm trong sy dan truyén céc tin hiéu té bao tir cac thu thé bé mat dé
séng s6t va ting sinh. Copanlisib thé hién phd hoat tinh rong dbi v&i cac khéi u coa

nhiéu loai mo, ca in vitro va in vivo.

Copanlisib ¢6 thé duge tdng hop theo phuong phap dugce néu trong don sang
ché qubc t& PCT/EP2003/010377, dugce cong bd dudi dang WO 04/029055 Al ngay 8
thang 4 ndm 2004, (toan bd ndi dung ciia tai liu nay duge két hop vao ddy béng cach

vién dan), & trang 26 va tiép theo.

Copanlisib dugc cong bd trong don sang ché qudc t& PCT/US2007/024985,
dugc cong bd dudi dang WO 2008/070150 Al ngay 12 thang 6 nam 2008, (toan bd
ndi dung cta tai liéu nay dugc két hop vao day bang cach vién dan), dudi dang hop
chit & vi du 13: 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-

dihydroimidazo[ 1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit.

Copanlisib c6 thé dugc tbng hop theo phuong phép dwgc néu trong WO
2008/070150, trang 9 va tiép theo., va & trang 42 va tiép theo. Dit lidu thir nghiém sinh
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hoc dbi vé6i hop chit c6 cong thirc (I) di néu duge néu trong WO 2008/070150 & céc
trang tir 101 dén 107.

2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimid-azo[1,2-

c]quinazolin-5-yl]pyrimidin-5-carboxamit dihydroclorua (8), (sau ddy trong ban md ta
nay duoc goi 1a “copanlisib dihydroclorua”) dugc cong bb trong don sang ché quéc té
PCT/EP2012/055600, dugc cong bd dusi dang WO 2012/136553 ngay 11 thang 10
nam 2012, (toan bd ndi dung cua tai liéu nay dugc két hop vao day bang cach vién
dan), & dang hop chit néu trong céc vi du 1 va 2: 2-amino-N-[7-metoxy-8-(3-
morpholin-4-ylpropoxy)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl]pyrimidin-5-

carboxamit dihydroclorua : hop chit nay c6 thé duoc tdng hop theo phwong phép duoc

néu trong cac vidu 1 va 2.

Copanlisib c6 thé tOn tai & mot hodc nhidu hon mot dang tautome: céc tautome,
d6i khi con dugc dé cap dén nhu 14 tautome dich chuyén proton, 1 hai hogc nhiéu hon
hai hop chét c6 lién quan béi sy di chuyén ciia nguyén tir hydro dugc theo sau boi su

di chuyén ctia mdt hoc nhiéu lién két don va mot hodc nhicu lién ket doi lién ke.

Copanlisib ¢6 thé tdn tai & dang tautome (Ia), dang tautome (Ib), hodc dang
tautome (Ic) ching han, hoic c6 thé tdn tai & dang hdn hop gdm bét k¥ trong sb nhiing
dang nay, nhu dugc mo ta dudi day. Dy tinh rang, tit ca nhitng dang tautome nhu vy

duogc bao gom trong pham vi bao hd cla séang che.
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Copanlisib c6 thé tdn tai & dang solvat: solvat cho muc dich cua sdng ché nay
1a phirc hop gdm dung mdi va copanlisib & trang thai ran. Solvat dugc néu lam vi du
bao gbm, nhung khong chi gi6i han &, phic hop gdm copanlisib véi etanol hodc

metanol.

Copanlisib c6 thé ton tai & dang hydrat: Hydrat 1a dang dic biét cua solvat trong

d6 dung mdi 1a nude.
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Nhu d3 dé cap dén & trén, trong WO 2008/070150, copanlisib dugec md ta &
trang 9 va trang tiép theo, va c6 thé duoc tdng hop theo phuong phép dugc dua ra

trong d6 & trang 42 va trang tiép theo, nghia 1a:
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Trong So dd phan tng 1, vanilin axetat c6 thé duoc chuyén héa thanh hop chit
trung gian (III) nho cac diéu kién nitro héa nhu axit nitric khoéi tinh khiét hoic axit
nitric v&i sy ¢6 mit cia mot axit manh khac nhu axit sulfuric. Thuy phén axetat trong
hop chét trung gian (III) c6 thé xay ra v6i su c6 mit clia bazo nhu natri hydroxit, lithi
hydroxit, hoic kali hydroxit trong dung méi proton nhu metanol. Viéc bao vé€ hop chét
trung gian (IV) dé tao ra hop chét c6 cong thirc (V) ¢6 thé duoc thuc hién bang cac
phuong phap ti€u chuén (Greene, T.W.; Wuts, P.G.M.; Protective Groups in Organic
Synthesis; Wiley & Sons: New York, 1999). Viéc chuyén héa hop chét c6 cong thirc
(V) thanh hop chét c6 cong thic (VI) c6 thé dat duoc bang cich sir dung amoniac véi
su ¢6 mit cua iot trong dung mdi khong proton nhu THF hogc dioxan. Viéc khir nhém
nitro trong cong thirc (VI) ¢ thé duoc thuc hién bang cach st dung sét trong axit
axetic hodc khi hydro véi sy c6 mdt cia chét xtc tac paladi, platin hodc nikel thich
hop. Viée chuyén héa hop chit c6 cong thic (VII) thanh imidazolin c6 cong thuc
(VIII) tdt nhét 1a dugc thuc hién b?lng cach sir dung etylendiamin vé&i sy ¢6 mit cua
chét xuc tac nhu lvu huynh nguyén t6 c6 kém theo gia nhiét. Viéc dong vong hop chit
¢6 cong thirc (VIII) thanh hop chét c6 cong thirc (IX) duge thyc hién bing cach sit
dung xyanogen bromua v6i sy c6 mit cla amin bazo nhu trietylamin,
diisopropyletylamin, hogc pyridin trong dung méi dugc halogen héa nhuw DCM hoéc
dicloetan. Viéc loai nhém bao vé trong cdng thirc (IX) s& phu thudc vao nhém duge
lya chon va co thé duoc thyuc hién béng cac phuong phép ti€u chuin (Greene, T.W.;
Wuts, P.G.M.; Protective Groups in Organic Synthesis; Wiley & Sons: New York,
1999). Viéc alkyl héa phenol trong cong thire (X) c6 thé dat dugc bang cach sir dung
bazo nhu xesi cacbonat, natri hydrua, hodc kali t-butoxit trong dung mdi phén cuc
khong proton nhu DMF hogc DMSO véi viéc dua vao mach bén mang nhom roi
chuyén thich hop nhu halogenua, hosc nhém sulfonat. Cudi cing, amit c6 cong thuc
(D) c6 thé duge tao thanh bang céach sit dung céc este da duoc hoat héa nhu clorua axit
va cac anhydrit hodc theo cach khac dugc tao thanh bang céach sir dung axit carboxylic
va chét lién hop thich hgp nhu PYBOP, DCC, hodc EDCI trong dung mdi phan cuc

khong proton.
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Trong So dd phan tmg 2, hop chét c6 cong thirc (IV), dugce diéu ché nhu da md

ta & trén, c6 thé duoc chuyén héa thanh céu tric ¢6 cong thire (XII) béng cach str dung

amoniac vGi sy c6 mit cia iot trong dung mdi khong proton nhu THF hodc dioxan.

Viéc alkyl héa phenol trong cong thirc (XII) co thé dat duoc bang cach st dung bazo

nhu xesi cacbonat, natri hydrua, hogc kali t-butoxit trong dung mdi phan cuc khong

proton nhu DMF hogc DMSO véi viéc dua vao mach bén mang nhom rdi chuyén

thich hop nhu halogenua, hodc nhom sulfonat. Viéc khit nhoém nitro trong cong thirc

(XIII) c6 thé dugc thuc hién bang cach sir dung st trong axit axetic hodc khi hydro

v6i su ¢d mat cia chét xdc tac paladi, platin hodc nikel thich hop. Viéc chuyén hoa

hop chat ¢6 cong thirc (XIV) thanh imidazolin ¢6 cong thirc (XV) tt nhét 1a duge

thuc hién bang cach st dung etylendiamin v6i sy c6 mdt cua chat xac tac nhu luu
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huynh nguyén td c6 kém theo gia nhiét. Viéc dong vong hop chét c¢6 cong thic (XV)
thanh hop chét c6 cong thic (XVI) dugc thuc hién bang cach st dung xyanogen
bromua véi sy c¢6 mit cia amin bazo nhu trietylamin, diisopropyletylamin, hodc
pyridin trong dung méi dugc halogen héa nhu DCM hodc dicloetan. Cudi cling, amit
¢ cong thue (I) co thé dugc tao thanh bing cach sir dung cac este da duogc hoat héa
nhu clorua axit va cac anhydrit hodc theo cach khac dugc tao thanh bang céch st dung
axit carboxylic va chét lién hop thich hgp nhu PYBOP, DCC, hodc EDCI trong dung

moi phan cuc khong proton.

Hai con duong téng hop dd duge biét ro, So dd phan tng 1 va 2 néu trén, co

nhiéu bét loi ma n6 gay ra nhitng vAn d& dic biét 1a & quy mo 16n hon:

o Viéc nitro héa theo mé ciia mot phin tir ma dé& bi oxy hoa 1a kho khin &
quy md 16n do cé li€n quan dén tinh an toan. Vi Iy do nay, tac gia sang ché da phat
trién mot quy trinh lién tuc nhd cong nghé vi phan ing, nhu duge néu lam vi du trong

Vi du 1 (xem phan sau).

o Viéc chuyén héa nhém aldehyt thanh nitril véi amoniac va iot 1a cac chét
phan tng 1a nguy hiém do amoniac va iot ¢ thé tao thanh nito triiodua, chit nd cuc

nhay.

. Viéc déng vong voi etylendiamin thanh vong imidazolin cn c6 luu
huynh. Do lvu huynh rat kho 1am sach trong cac hé théng k¥ thuét véi cac thiét bi
phan ng va hé théng dudng éng c¢b dinh, phan Gng dong vong nay la khong thich hop

cho quy mo 16n.

o Viéc khtr nhém nitro thanh amin twong tng & quy md 16n hon bing st
va axit 12 khé khan. Cac phén (ng khir ¢6 xuc tac tiéu chuin thuong kém theo céc

phéan g phu, ching han mé& vong imidazolin, lam gidm dang ké hiéu suét.

Vi védy, mong muén tao ra mot phuong phap tdng hop méi, ma tranh dugc

nhitng bét lgi nay va thich hop d6i voi quy md san xuét/ quy mo cdng nghiép.

Ban chit k§ thuit ciia sang ché
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D3 bat ngd phat hién ra, va di€u nay tao nén co s cia sang ché nay, ring hop
chét co kiéu cau tric sau ddy, cu thé 1a copanlisib, ¢6 thé dugc tong hgp theo so o

sau, xem So d0 phan tng 3 dudi day:

So dd phan tng 3:
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(7), copanlisib (8)

Trudce tién, phuong phép tdng hop theo séng ché, nhu dugc mo ta trong So dd
phan Gng 3 dudi ddy, khong cin dén viéc bao vé héa hoc bt ky, diéu nay nhin chung
lam giam sb budc phan img hoa hoc cAn dén it nhét 1a 2 budc (bao vé va loai bao vé).
buong Anhién, néu cén hoic néu mudn, nhiéu loai bao vé hoa hoc 1a phu hop voéi
phuong phép tbng hop méi (Greene, T.W.; Wuts, P.G.M.; Protective Groups in
Organic Synthesis, Wiley & Sons: New York, 1999).
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Cu thé hon, cac thuan loi khac sau day cia cic bude cu thé trong phuong phap
tbng hop theo sing ché, nhu duge md ta trong So dd phan tmg 3 trén ddy, dugc néu

duéi day:

. Budc Al: Phan Ung nitro héa dugce thuc hién trong hé théng vi phan
rng, nhd d6 phan tng téa nhiét d& dang dugc kiém soat va khdng x4y ra nguy co phan
rng nhanh. Nhiing lugng 2-nitrovanilin & muc kilogam c6 thé dugc didu ché dé dang
trong vong vai ngay hogc vai tudn. Nguyén liéu dugc phan lap chira dbng phéan vi tri 6-
nitrovanilin khong mong mudn vé6i luong trong tw nhu nguyén liéu dugc san Xuét

bang cach nitro héa theo mé.

° Buéc A2: Alkyl héa don gian dugc gy ra boi bazo nhu kali cacbonat,

hiéu suat cao.

o Budc A3: Chuyén héa truc tiép aldehyt thanh imidazolin bing phéan tng
dong vong va oxy hoa bang etylendiamin va N-bromosucxinimit (trong ban m6 ta nay
dugo viét tit 12 “NBS”) trong cling mét binh. Trinh tw méi ndy giai quyét duoc hai vén

dé, do nd han ché:

a) viéc st dung amoniac/iot d& chuyén hoa aldehyt thanh nitril (lién quan

dén van dé tinh an toan), va

b) viéc stt dung luu huynh trong qué trinh tdng hop imidazolin (vin d& quy
mo 16n).
Budce A3 khong gdp phai vAn d& vé tinh an toan, va c6 kha nang mé& rong quy

m6 mot cach dé dang.

o Budc A4: Khir bang hydro va chit xtic tac dugc didu ché dic biét. Chét
xtc tac nay bao gdm paladi va sit trén than. S&t nguyén t 14 thiét yéu, cac phan tng

phu duoc kiém ché.

. Budgc A5: Khong thay dbi v& chét phan tng. Két tinh san pham tho bing

isopropanol ching han gitp cai thién dang ké chét luong cia san phém dugc phan 1ap
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(so véi quy trinh tdng hop dugc md ta trong WO 2008/070150 trang 85) bing cach

loai bd san phdm phu triethylamin hydrobromua.

. Budc A6: N-[3-(dimetylamino)propyl]-N'-ethylcarbodiimit hydroclorua
(trong ban mo ta ndy dugc viét tit 1a “EDCI”) dugc st dung lam chét phan g két

hop.

° Buéc A7: Loi ich so v6i phuong phap téng hop duge mo ta trong WO
2008/070150 (trang 59, hop chét trung gian B): sy thay thé natri hydrua bang natri
metoxit trong phan (mg clia metyl 3,3-dimetoxypropanoat v&i metyl format, quy trinh
mot binh tir metyl 3,3-dimetoxypropanoat thanh axit 2-aminopyrimidin-5-carboxylic
44, do d6 khong cin tach hop chét trung gian c6 tinh hut 4m 12 mudi natri caa 3,3-
dimetoxy-2-metoxycacbonylpropen-1-ol, va d& dang tinh ché axit 2-aminopyrimidin-

5-carboxylic thd nho mudi dixyclohexylamin.

° Budc A8: D& dang tinh ché copanlisib nho dihydroclorua (dihydroclorua

1a san pham cudi).

Do d6, theo khia canh thtr nhét, sang ché dé cap dén phuong phép didu ché

copanlisib (7) nh¢ cac buée dugce néu trong So dd phan ng 3 duéi day:

So db phan ung 3:
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Theo mdt phwong én cia khia canh thir nhét, sang ché dé cap dén phwong phap
diéu ché copanlisib (7):

O

N

/
@@ﬁn -

bao gdm céc budc sau :

budc A6 :
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trong d6 hop chét c6 cong thire (6):

o)

) -
goo

(6)
dugc cho phan tng v6i hop chét c6 cong thirc (6b):
(0]

el

N~ NH,

(6b)

tuy y voi su c6 mit cua chét xtc tac, nhu N,N-dimetyl-4-aminopyridin chéng
han, ty ¥y v6i sy c6 mit cua chat lién hop, nhu N-[3-(dimetylamino)propyl]-N*-
ctylcarbodiimit hydroclorua ching han, tiy y trong dung moi, nhu N,N-

dimetylformamit chéng han,

nho d6 tao ra copanlisib (7):

o

Q¥

hop chét c6 cong thire (6) nay:
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duge didu ché bang budc AS sau day:

trong d6 hop chat c6 cong thire (5):

N0 NH

() :

duoc cho phan Ung, ty ¥ v6i su ¢ mit cua bazo, nhu trietylamin ching han,
v6i chit ding dé t6i, nhu xyanogen bromua ching han, ty y trong dung mdi, nhu

diclometan ching han, nhd d6 tao ra hgp chét c6 cong thirc (6);

hop chét c6 cong thirc (5) nay:
N
B
N
H
H

‘/\N/\/\O N ,

dugc didu ché bang budc A4 sau day:

trong d6 hop chét c6 cong thire (4):
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(4) ,

duogc cho phan Gng véi hydro véi sy c6 mat cia chit xuc tac 5% paladi/1% sat
trén cacbon di duogc thdm nuéc, trong dung mdi, nhu metanol chéng han, nho dé tao

ra hop chit c6 cong thic (5),

copanlisib c6 cdng thic (7) nay:
0

k)
9 NAHJKQ/LNHZ
(M

tuy y dugce chuyén thanh copanlisib dihydroclorua (8) bang cach cho phéan ung

v6i hydro clorua, tiy y axit clohydric,

nhd d6 tao ra copanlisib dihydroclorua (8):

)
- J@ﬁ 1
A
b
° N ﬁ%” 2 HCl
A N NH,

(8).
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MO ta chi tiét sang ché

Theo mdt phuong én cia khia canh thir nhét, sang ché dé cap dén phuong phap
diéu ché copanlisib dihydroclorua (8):

0]

B

(8),

NH,. 2 HCI

bao gdm budc A8 sau day:

trong d6 copanlisib, c6 cong thirc (7):
o)

B
A ey

(M

NH,

durge cho phéan tng véi hydro clorua, tuty y axit clohydric,

nho d6 tao ra copanlisib dihydroclorua (8):

o

g

(8).
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Theo mot phuong an cua khia canh thu nhét, sang ché @& cap dén phuong phép

diéu ché copanlisib (7):
(0]

/B

(),

NH,

bao gdm budc A6 sau day:
trong d6 hop chat c6 cong thirc (6):

0]

QD
gees

(6)
dugc cho phan ung véi hop chét c6 cong thire (6b):
@)

e

N~ NH,

(6b)

tuy y véi sy c6 mit cia chét xtc tac, nhu N,N-dimetyl-4-aminopyridin chéng
han, tuy y véi sg c6 mat cua chét lién hop, nhu N-[3-(dimetylamino)propyl]-N’-
ctyicarbodiimit hydroclorua ching han, tiy y trong dung modi, nhu N,N-

dimetylformamit chéng han,
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nho do tao ra copanlisib (7):

S

().

Theo mot phuong an khac cua khia canh thir nhit cua sang ché, hop chét c6

cong thirc (6b) néu trén:

0
HO/LK(\IN
\N*NHZ
(6b)
dugc didu ché bang budc A7 sau day:
trong d6 hop chét c6 cong thic (6a):
o o”
(6a)

a) dugc cho phan tng v6i bazo nhu natri metoxit ching han, tlly y trong
dung mbi, nhu 1,4-dioxan ching han, c¢6 kém theo gia nhiét, nhu trong diéu kién hoi

luru chang han, sau do,

b) sau khi 1am ngudi, nhu dén nhiét d¢ trong phong ching han, bd sung
metyl format, tiép theo

C) bd sung guanidin hydroclorua, sau d6 gia nhiét, nhu trong didu kién hdi

luu chéing han, tiép theo,
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d) bd sung nudc va dung dich bazo trong nudc nhu natri hydroxit ching

han, sau d6 gia nhiét, tiép theo,

€) bd sung dung dich chira axit v co trong nude, nhu axit clohydric ching

han,

f) bd sung amin, nhu dixyclohexylamin chéng han, va loc, tiép theo

g) bd sung dung dich chita bazo manh trong nudc, nhur natri hydroxit, tiép
theo

h) b sung dung dich chira axit v0 co trong nuéc, nhu axit clohydric ching
han

" nho d6 tao ra hop chat c6 cong thirc (6b):

(6b).
Theo mot phuong an khac cua khia canh thir nhit cua sang ché, hop chit ¢6

cong thuc (6) néu trén:

dugc didu ché bang budc A5 sau day:

trong d6 hop chét c6 cong thirc (5):
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>
:

N0 NH,

®) :

dugce cho phan tng, ty ¥ v6i sy ¢6 mit cia bazo, nhu trietylamin ching han,
v6i chit ding dé t6i, nhu xyanogen bromua ching han, tlly ¥ trong dung méi, nhu

diclometan ching han, nh& d6 tao ra hop chét c6 cong thirc (6).

Theo mdt phuong 4n khéac cua khia canh thk nhét cia sang ché, hop chét ¢6

cong thirc (5) néu trén:

NN
N
H

N0 NH,

dugc didu ché bang budc A4 sau day:

trong d6 hop chét c6 cong thirc (4):

N0 NO

(4) ,

duoc cho phan tng véi chét khir, nhu hydro chrfmg han, tiy ¥ v6i sy c6 mét cia
chét xtc tac, nhu chit xic tac ludng kim nhu paladi/sit trén cacbon ching han,

particularly 5% paladi/1% sit trén cacbon da dugc lam thim nudec, tlly ¥ dugc hoa tan
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trong dung mdi hodc tao huyén phil trong dung mdi, nhu metanol ching han, nhd d6

tao ra hop chét c6 cong thire (5).

Theo mdt phuong 4n cu thé cia khia canh thi nhét cta sang ché, hop chét co

cong thire (5) néu trén:
N
>
N
H
H

N0 NH,

duoc didu ché bing budc A4 sau diy:

trong do6 hgp chét c6 cong thirc (4):

N0 NO

(4) :

dugc cho phan ting véi hydro véi sy c6 mit cla chét xtic tic 5% paladi/1% sit
trén cacbon da duoc lam thér_n nude, duoc tao huyén phu trong dung mdi, nhu metanol

ching han, nhd 6 tao ra hop chét c6 cong thirc (5).

Theo mot phuwong an khac cta khia canh thu nhét cua sang ché, hop chét c6

cong thic (4) néu trén:

>
:

N0 NO,
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dugc didu ché bang budc A3 sau diy:

trong d6 hop chét c6 cong thire (3):

N0 NO

@)

dugc cho phan tng véi etylendiamin, ty y v6i sy c6 mat cia N-

bromosucxinimit, tlty y trong dung méi, nhu diclometan ching han,
nhé d6 tao ra hop chét ¢ cong thirc (4).

Theo mot phuong an khac cia khia canh tha nhét cia séng ché, hop chét ¢c6

cong thirc (3) néu trén:

N0 NO

) ,
dugc didu ché bang budc A2 sau day:

trong dé hop chét co6 cong thie (2):

HO NO,

tly y trong dung méi, nhu axetonitril ching han, tly y v6i sy ¢6 mit clia bazo

nhu kali cacbonat ching han,
dugc cho phan ing véi hop chét c6 cong thirc (2a):
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N

O\) x HCI

(2a)

tuy y trong dung mdi, nhu axetonitril chéng han, ty ¥ ¢6 kém theo gia nhiét,

nhu trong diéu kién hdi luu chéng han,
nhd d6 tao ra hop chat c6 cong thic (3).

Theo mot phuong an khac cua khia canh th nhit cua sang ché, hop chét c6

cong thirc (2) néu trén:

0
I
HO NO,
O\
(@)
dugc didu ché bang budc Al sau day:
trong d6 hop chét c6 cong thirc (1):
O
l
OJ\O
O\

(1)
a) tlly y dugc hoa tan trong dung moi, nhu diclometan chéng han,
duoc cho phan tng véi axit nitric va axit sulfuric, va sau d6

b) bd sung bazo nhu kali cacbonat ching han, tity y trong dung moéi, nhu

metanol chfmg han,

nhd d6 tao ra hop chét c6 cong thic (2).
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Theo mdt phuong an khac cia khia canh thi nhit, sing ché dé cap dén phuong
phap didu ché copanlisib (7), trong d6 mbi budc trong sb cac bude Al, A2, A3, A4,

A5, A6 va A7 da néu nhu dugec chi ra trong so dd 3 trén ddy, 1a dugc md ta dudi day.

Theo khia canh thir hai, sing ché d& cép dén cac hop chit trung gian hitu hidu

trong diéu ché copanlisib (7) va copanlisib dihydroclorua (8).
Theo mot phuong an cta khia canh thir hai nay, sang ché @& cap dén hop chét:

o)

S
gred

(6)

Theo mot phuong an cua khia canh thi hai nay, sang ché dé cap dén hop chét:

0
HOJ\K\IN
\N)\NHz
(6b)

Theo mdt phuong an cua khia canh thi hai nay, sang ché dé cap dén hop chét:

~o A~
(6a)

Theo mdt phuong 4n ctia khia canh thir hai nay, sang ché d& cap dén hop chét:
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Theo mdt phuong 4n ctia khia canh thir hai nay, sing ché d& cap dén hop chét:

1
N
(\N/\/\O/Q\)r;z

o N
@

Theo mdt phuong an cia khia canh thir hai nay, sang ché d& cap dén hop chét:

0

l
(\N/\/\OJ;:{N%

o N
3.

Theo mot phuong 4n cta khia canh thi hai nay, sang ché dé cap dén hop chét:

HO NO,

Theo mot phuong 4n cia khia canh thir hai nay, sang ché d& cap dén hop chét:
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Nl
0(\\) x HCI

(2a)

Theo mdt phuong an cua khia canh tha hai nay, sang ché dé cap dén hop chét:

OJ\O
o\

(1)

Ban mé ta boc 10 viée st dung cdc hop chét trung gian & khia canh thir hai ndy

dé didu ché copanlisib (7) va copanlisib hydroclorua (8).

Ban mo ta boc 19 viéc st dung:

dé diéu ché copanlisib (7) hodc copanlisib hydroclorua (8).

Ban mo ta boc 10 viéc st dung:

0
HOJYN
|
\N)\NHZ

(6b)
dé didu ché copanlisib (7) hodc copanlisib hydroclorua (8).

Ban md ta boc 16 viéc st dung:
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(6a)
dé didu ché copanlisib (7) hoic copanlisib hydroclorua (8).

Béan md ta ciing bdc 10 viéc sur dung:

>

N
H
N0 NH
(5)

& didu ché copanlisib (7) hogc copanlisib hydroclorua (8).

Ban md ta boc 16 viéc str dung:

N
H
N0 NO
(4)

dé didu ché copanlisib (7) hoic copanlisib hydroclorua (8).

Ban mo ta boc 10 viéc st dung:

N0 NO

G)
dé diéu ché copanlisib (7) hodc copanlisib hydroclorua (8).
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Bé4n md ta ciing boc 10 viéc sir dung:

HO NO,

@8 didu ché copanlisib (7) hoic copanlisib hydroclorua (8).
Ban md ta bdc 10 vi€c str dung:

NT"c
Q x HCI

(2a)
d8 didu ché copanlisib (7) hoic copanlisib hydroclorua (8).

Theo mdt phuong an cuia khia canh thir ba nay, sang ché d& cap dén hop chit:

(1)
dé diéu ché copanlisib (7) hodc copanlisib hydroclorua (8).

Trong ngit canh cua sang ché, thuat ngit “dung mdi”, khi c6 mit tity ¥ trong budc
phéan Uing bét ky ctia phuong phép theo sang ché, dugc hidu, nhu duoc hidu béi ngudi co
k¥ ning trong linh vuc, c6 nghia 1a chét bét ky c6 cac nguyén liéu khac hoa tan trong d6
dé tao thanh dung dich, chéng han nhu, khong gidi han &: dung méi phén cyc, nhu dung
mdi phan cyc proton, nhu nuéc, n-butanol, isopropanol, n-propanol, etanol, metanol,
hodc axit formic hodc axit axetic, v.v., chéng han; dung mdi phan cyc khong proton, nhu
1,4-dioxan, tetrahydrofuran, 1,2-dimetoxyetan, axeton, axetonitril, dimetylformamit,
sulfolan, pyridin hodc dimetylsulphoxit, v.v., ching han; hoic dung mdi khong phin

cuc, nhu pentan, hexan, benzen, toluen, dietyl ete, metyl etyl keton, diclometan,
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cloroform, tetraclometan, etyl axetat, v.v., ching han; hodc hdn hop bét ky gdm cac dung

moi duoc liét ké & trén.

CAn hidu ring, t& hop bét ky cia nhitng dinh nghia dugc dua ra trong cac phurong

annéu trén c¢o thé thudc pham vi cla séng ché.

Séng ché s& dugc hiéu 16 hon dya trén céc vi du duéi ddy, duge dua ra nham
muc dich minh hoa sang ché. Céc vi du duéi day khong nhim g6i han séang ché theo
cach bét ky nhu duge md ta trong phén mb ta va nhu duge x4c dinh trong yéu cdu bao

hd dinh kém.
Vi du thyc hién sang ché
Céc chit viét tit dugc str dung:

Céc chit viét tit sau day dugc st dung trong phﬁn Vi du thuc hién sdng ché ¢6

nghia nhu sau:

1H-NMR  quang phd cong hudng tir hat nhan proton
(dich chuyén héa hoc (8) dugc néu theo phan triéu)
Ac  axetyl
‘Boc tert-butyloxycacbonyl
bm  vach darong
br rong
bs  vach donrfng
c- vong-
d vach do6i
dd  hai vach doéi
DCM diclometan
DME 1,2-dimetoxyetan
DIPE diisopropylete
DIPEA N,N-diisopropyletylamin
DMF N,N-dimetylformamit
DMSO dimetyl sulfoxit
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EDCI N-[3-(dimetylamino)propyl]-N'-etylcarbodiimit hydroclorua

Eq  duong luong

ESI ion hoa bing phun dién

HATU N-[(dimetylamino)(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yloxy)
metylen]-N-metylmetanaminium hexaflophosphat

Bazo Hiinig N,N-diisopropyletylamin

m vach da

m.p. diém néng chay tinh theo °C

MS  phd khdi

MW khéi lugng phan tix

NaOtBu natri tert-butylat; natri 2-metylpropan-2-olat

NMP N-metylpyrolidinon

NMR phé cong huéng tir hat nhan: d¢ dich chuyén hoa hoc (8) duo tinh theo
phén triéu.

q vach tu

quin vach ndm

"Rac  raxemic

Rt  nhiét d6 trong phong

r.t.  nhiét d6 trong phong

RT  thoi gian luu tinh bang phut

S vach don

t vach ba

TBATF tetrabutylamoniflorua

TBTUN-[(1H-benzotriazol-1-yloxy)(dimetylamino)metylen]-N-
metylmetanaminium tetrafloborat

TEA trietylamin

TFA axit trifloaxetic

~ THF tetrahydrofuran

TMS trimetylsilyl

Ts  para toluensulfonyl; (tosyl)

UPLC sic ky 10ng siéu hiéu nang
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Vi du thye hién sang ché

Vi du'1: Buéce Al: Didu ché 4-hydroxy -3-metoxy-2-nitrobenzaldehyt (2-nitro-vanilin)
2

2-Nitrovanilin (2) dugc téng hop via nhd sy nitro hoa lién tuc vanilin axetat (1)
trong thiét bi vi phan tmg. B sung 3,94 kg axit nitric (65 % khdi lugng) vao 5,87 kg
axit sulfuric ddm dic & 0°C (axit nitro hda). 1,5 kg vanilin axetat dugc hoa tan trong
2,9 kg diclometan (dung dich vanilin axetat). Ca hai dung dich dwgc cho phan ung
trong thiét bi vi phan ung véi tbc d6 dong khoang 8,0 rﬁL/phﬁt (axit nitro hoa) va
khoang 4,0 mL/phut (dung dich vanilin axetat) ¢ 5°C. Nap hoén hop phan tng truc tiép
vao 8 kg nude ¢ 3°C. Sau 3h, tbc @6 dong duge ting dén 10 mL/phut (axit nitro héa)
va 5,0 mL/phit (dung dich vanilin axetat). Sau 9 h nita, phan tng lién tuc dugc xay ra

| hoén. toan. Tach cic 16p & nhiét d§ trong phong, va chiét pha nudc bang 2 L
diclometan. Rira pha hitu co gop lai bang 2 L natri bicacbonat bdo hoa, va sau dé ria
bang 0,8 L nudc. Cb dic dung dich diclometan trong chan khong dén khoang 3 L, bd
sung 3,9 L metanol vao va loai bé mot thé tich gan twong tu béng cach cét lai. B6 sung

thém 3,9 L metanol nita, va cd dac dung dich dén thé tich khoang 3,5 L.

B6 sung 1,25 kg metanol, sau d6 bd sung 2,26 kg kali cacbonat. Khu4y hdn hop
& 30°C trong 3h. B sung 7,3 kg diclometan va 12,8 kg dung dich nuéc axit clohydric
(10 % khéi lwong) & < 30°C (pH 0,5 - 1). Khudy hdn hop trong 15 phut, va tach riéng
céac 16p. Loc 16p hitu co, va rira banh loc bang 0,5 L diclometan. Chiét 16p nuéc hai
14n bing 4,1 kg diclometan. Co dac 16p hitu co két hop trong chan khong dén khoang
4 L. B sung 3,41 kg toluen, va cd dic hdn hop dén thé tich cudi khoang 4 L. Lam
lanh hdn hop dén 0°C. Sau 90 phut, loc huyén phu. Rira chit rén thu hdi duoc bang
toluen ianh va lam kho dé thu duoc 0,95 kg (62 %).

IH-NMR (400 MHz, de-DMSO): 8 = 3,84 (s, 3H), 7,23 (d, 1H), 7,73 (d, 1H),
9,74 (s, 1H), 11,82 (brs, 1H).

Phd NMR ciing chtra c4c tin hiéu cia dbng phan vi tri 6-nitrovanilin (khoang

10%):
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8 =3,95 (s, 3H), 7,37 (s, 1H), 7,51 (s, 1H), 10,16 (s, 1H), 11,11 (brs, 1H).

Vi du 2: Buéc A2: Didu ché 3-metoxy-4-[3-(morpholin-4-yl)propoxy]-2-
nitrobenzaldehyt (3)

Tao huyén phit gdm 854 g 4-(3-clopropyl)morpholin hydroclorua trong 19,4 L
axetonitril va khudy hdn hop trong 50 phut & nhiét do trong phong. Loc hén hop, va
rira phin cin bang 0,7 L axetonitril. Nap dich loc vao huyén phi gdm 700 g 2-
nitrovanilin va 1,96 kg kali cacbonat trong 7 L axetonitril & nhigt 4o trong phong trong
khoang thdi gian khoang 2 h. Gia nhiét hdn hop phan Gng dén nhiét do hoi lwu, va
khudy & nhiét do hdi luu trong 3 h. Lam ngudi hdn hop dén nhiét d6 trong phong, va
loc.Rira phan c3n hai l4n bang axetonitril. C6 dic dich loc trong chan khong va hoa
tan phan con lai trong 5,6 L etyl axetat. Rira dung dich nay bang 7 L dung dich nudc
natri clorua 10% khdi lugng, sau d6 rira bang 7,7 L dung dich nudc natri clorua 1%
khéi lwong. Sau khi loai bé dung moéi, hoa tan phén cin sét con lai khoang 1,14 kg

trong 2,3 L diclometan, dung mdi cua budc tiép theo.

IH-NMR (500 MHz, d-DMSO): d = 1,97 (m, 2H); 2,36 (m, 4 H); 2,45 (t, 2H);
3,56 (m, 4H); 3,85 (s, 3H); 4,27 (t, 2H); 7,51 (d, 1H); 7,87 (d, 1H); 9,80 (s, 1H).

Vi du 3: Buéc A3: Didu ché 4-{3-[4-(4,5-dihydro-1H-imidazol-2-yl)-2-metoxy-3-
nitrophenoxy propyl }morpholin (4)

Pha lodng 6,1 kg dung dich dicometan tir phan tmg truée (chira 5,25 mol 3-
metoxy-4-[3-(morpholin-4-yl)propoxy]-2-nitrobenzaldehyt; Vi du 2) bing 25,7 L
diclometan. Sau khoang thoi gian 10 phut, bd sung 836 g etylendiamin, va khudy hon
hop phan tGng trong 1 h & nhiét d6 trong phong. Sau khi lam lanh dén 0°C, b sung
2,476 kg N-bromosucxinimit 1am ba phan. Lam 4m hdn hop phan ing dén 25°C trong
vong 30 phat va sau d6 1am lanh lai dén 0°C. Khudy hdn hop phan tng & 0°C trong
105 phit. B4 sung 2,3 L dung dich nudce natri bicacbonat bdo hoa, sau d6 bd sung 5,4
I dung dich nude natri hydroxit (20 % khéi lugng) dé didu chinh dung dich dén do pH
14. B sung 5,8 L nudc, va dé 4m hdn hop dén nhiét do trong phong. Tach riéng pha
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hitu co, rira bang 12,9 L nuéc va lam khod bing 1 kg natri sulfat. Lam bay hoi dich loc

(phén con lai 1,87 kg).

Gop phan con lai nay v6i mé thtr hai (1,83 kg), va tao huyén phi trong 16 L
axeton. Bb sung 13 L n-heptan & nhiét do trong phong trong vong 30 phit. Khuéy hén
hop & nhiét do trong phong trong 1 h, sau d6 lam lanh dén 0°C va khudy trong 2 h &
0°C. Loc huyén phit. Rita chat rén thu hdi dugc bing n-heptan va lam kho dé thu dugc

2,9 kg (76 %).

IH-NMR (400 MHz, ds-DMSO): & = 1,94 (m, 2H); 2,37 (bs, 4 H); 2,45 (t, 2H);
3,52 (m, 4H); 3,57 (m, 4H); 3,82 (s, 3H); 4,18 (t, 2H); 7,07 (bs, 1H); 7,33 (d, 1H);
7,48 (d, 1H).

Vi du 4: Buéc A4: Didu ché 6-(4,5-dihydro-1H-imidazol-2-yl)-2-metoxy-3-[3-
(morpholin-4-yl)propoxy]anilin (5)

Khuéy hdn hop gdm 625 g 4-{3-[4-(4,5-dihydro-1H-imidazol-2-yl)-2-metoxy-
3-nitrophenoxy]propylymorpholin (4) trong 5 kg metanol (dugc bdo hoa bang kali
cacbonat) va 63 g chét xuc tic (5%Pd/1%Fe trén cacbon, da dugc thdm nudc) trong 24
h trong diéu kién 4p suit hydro 14 10000 Kpa (100 bar) & 40 °C. Loc chét xdc tac trong
khi quyén tro, va rira bing metanol dé thu dugc 6,1 kg dung dich chira san pham. pé
xir- iy, vai mé san phim duge gop lai. Dung mdi duoc chuyén sang toluen bang cich
cét loai trong chan khong. Loc dung dich chira san phim trong toluen & 75°C, va sau
d6 cd dac trong chan khong cho dén khi san phdm két tia. Loc hdn hop, ria chét rin
bang toluen lanh va 1am khé. Hydro héa 5 kg 4-{3-[4-(4,5-dihydro-1H-imidazol-2-yl)-
2-metoxy-3-nitrophenoxy]propyl} morpholin (4) thu dugc 3,3 kg (71%).

IH-NMR (400 MHz, ds-DMSO): & = 1,88 (m, 2H); 2,36 (bs, 4 H); 2,44 (t, 2H);
3,26 (t, 2H); 3,57 (m, 4H); 3,66 (s, 3H); 3,82 (t, 2H); 4,02 (¢, 2H); 6,25 (d, 1H); 6,70
(s, TH); 6,90 (bs, 2H), 7,16 (d, 1H).

Vi du 5: Budc AS: Didu ché 7-metoxy-8-[3-(morpholin-4-yl)propoxy]-2,3-

dihydroimidazo[1,2-c]quinazolin-5-amin (6)
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B4 sung 375 ml trietylamin vao 300 g 6-(4,5-dihydro-1H-imidazol-2-yl)-2-
metoxy-3-[3-(morpholin-4-yl)propoxy]anilin (5) trong 3 L diclometan. Lam lanh dung
dich dén 0°C, va bd sung dung dich chita 98 g bromoxyanua trong 300 mL diclometan
trong khoang 0,5 h. Khudy huyén phi thu dugc trong 1h & -5 dén 0°C, va sau d6
khuéy trong 2 h & 10°C. Rira hdn hgp phén img ba 14n bang 675 mL dung dich nuéc
ﬁ;tfi bicacbonat bdo hoa. Cd6 dic pha hitu co trong chian khong. B sung 1,1 L
isopropanol va gia nhiét hon hop dén khoang 75°C. Lam lanh dung dich thu dugc qua
dém dén nhiét do trong phong, va sau d6 1am lanh dén 5°C va khudy trong 2 h. Loc
san phdm, rira hai 14n bing isopropanol lanh, va khudy, thu dugc 230 g (70%).

IH-NMR (500 MHz, de-DMSO): d = 1,88 (m, 2H); 2,36 (bs, 4 H); 2,44 (t, 2H);
3,57 (m, 4H); 3,70 (s, 3H); 3,86 (m, 4H); 4,04 (t, 2H); 6,65 (bs, 2H); 6,69 (d, 1H);
7,40 (d, 1H).

Vi dy 6: Budc A7: Diéu ché axit 2-aminopyrimidin-5-carboxylic (6b)

Hoa tan 1 kg metyl 3,3-dimetoxypropanoat trong 7 L 1,4-dioxan. B6 sung 1,58
kg dung dich natri metoxit (30 % khdi lugng trong metanol). Gia nhiét hén hop dén
nhiet 6 hdi Iuu, va khoang 4,9 kg dich chung cét dugc loai bo. Lam ngudi huyén phu
thu dugc dén nhiét do trong phong, va bd sung 0,5 kg metyl format vao. Khudy hén
hop phan tng qua dém, tiép theo bd sung 0,71 kg guanidin hydroclorua véo, va khudy
hdn hop phan tng & nhiét d§ trong phong trong 2 gio. Tiép theo, gia nhiét hdn hgp
phan tng dén nhiét do hdi lwu, va khudy trong 2 h. B6 sung 13,5 L nudc, sau d6 b
sung 0,72 kg dung dich nudc natri hydroxit (45 % khéi luong). Gia nhiét hon hop
phéan Gng & nhiét do hdi lwu trong 0,5 h nita, va sau d6 1am ngudi dén 50°C. B6 sung
0,92 kg dung dich nudce axit clohydric (25 % khéi luong) vao cho dén khi dat dugc dd
pH 6. B6 sung mam tinh thé, va bd sung tiép 0,84 kg dung dich nudc axit clohydric
(25 % khbi lugng) & 50°C cho dén khi dat dugc dd pH 2. Lam lanh hdn hop dén 20°C
va khudy qua dém. Loc huyén phu, rira chét rén thu dugc hai 14n bang nuéc, sau d6

rira hai 14n bﬁng metanol, thu dugce 0,61 kg (65%).

GoOp bdn mé duge tao ra theo quy trinh néu trén (tbng cong 2,42 kg). B6 sung
12 L etanol, va khudy huyén phu thu dugc & nhiét d6 trong phong trong 2,5 h. Loc hdn
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hop. Rira chét rén thu dugc bing etanol va lam khd trong chan khong dé thu duoc 2,38
kg.

B6 sung 2,5 L diclometan va 4 L nuge vao 800 g nguyén li¢u nay, sau d6 b
sung 1375 mL dixyclohexylamin. Khudy hdn hop trong 30 phat & nhiét do trong
phong va loc. Loai bd chét rin thu dugc. Tach riéng cac pha chita dich loc, va loai bo
pha hitu co. Bé sung 345 mL dung dich nuGc natri hydroxit (45 % khéi luong) vao
pha nudéc. Chiét pha nuéc bang 2,5 L etyl axetat. Tach riéng céc pha va loai bé pha
hitu co. Piéu chinh d pH ctia pha nuée dén d6 pH 2 bang cach sir dung khoang 500
mL axit clohydric (37 % khdi lugng). Loc hdn hop, va rira chit rin thu dugc bing

nude va lam kho, thu duoc 405 g.

Go6p 405 g v6i mé thir hai co chét luong tuong duong (152 g). B6 sung 2 L etyl
axetat va 6 L nudc, sau d6 bd sung 480 mL dung dich nudc natri hydroxit (45 % khéi
lqg‘ng). Khuiy hdn hop & nhiét do trong phong trong 30 phut. Tach riéng cic pha.
Didu chinh @ pH ctia pha nuéc dén d6 pH 2 bing khoang 770 mL dung dich nudc
axit clohydric (37 % khéi lugng). Loc hdn hop, va rira chét rin thu dugc bang nuéc va

1am khé dé thu duoc 535 g.

IH-NMR (400 MHz, de-DMSO): & = 7,46 (bs, 2H); 8,66 (s, 2H), 12,72 (bs,
1H).

Vi du 7: Budce A6 : Didu ché copanlisib (7):

Khudy hdn hop gdbm 600 g 7-metoxy-8-[3-(morpholin-4-yl)propoxy]-2,3-
dihydroimidazo[ 1,2-c]quinazolin-5-amin, 306 g axit 2-aminopyrimidin-5-carboxylic,
204 g  N,N-dimetyl-4-aminopyridin, 480 g N-[3-(dimetylamino)propyl]-N'-
etylcarbodiimit hydroclorua va 1500 g N,N-dimetylformamit ¢ nhiét do trong phong
trong 15 h. Loc hdn hop, rira banh loc b%lng N,N-dimetylformamit, tiép theo ria béng
etanol. Lam kho chét rén thu hdi dugc trong chan khong dé thu duoc 769 g copansilib

(96 %).

Vi du 8: Buéc A8: Piéu ché copanlisib dihydroclorua (8):
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Bb sung 183 g dung dich nuéc axit clohydric (32%) vao huyén phi chira 366 g
copanlisib trong 1015 g nudc, ddng thoi duy tri nhiét do & 20°C (+ 2°C) cho dén khi
dat dugc d6 pH bang tir 3 dén 4. Khudy hdn hop thu dugc & nhiét do trong phong
trong nhiéu hon 10 phit, loc va rira banh loc bang 82 g nuéc nita. Diéu chinh dich loc
dén @6 pH nim trong khoang tir 1,8 dén 2,0 biang cach sir dung dung dich nuéc axit
clohydric (32%). Khu4y hdn hop trong 10 phit & nhiét d§ trong phong, bd sung 146 g
etanol (100%) va khudy trong 10 phut nita. B4 sung 1 g mam tinh thé, sau d6 bd sung
1592 g etanol trong vong 5 h. Chét tao thanh duoc 14y ra bang cach loc, rira bang hdn
hgp nude-etanol va 1dm kho trong chin khong dé thu dugc 410 g (97%) copanlisib

dihydroclorua.

- 'H-NMR (500 MHz, de-DMSO): & = 2,32 (m, 2H); 3,11 (m, 2H); 3,29 (m, 2H);
3,48 (m, 2H); 3,83 (m, 2H), 3,98 (m, 2H); 4,00 (s, 3H); 4,19 (t, 2H); 4,37 (t, 2H); 4,47
(t, 2H); 7,39 (d, 1H); 7,54 (s, 2H); 8,21 (d, 1H); 8,97 (s; 2H); 11,1 (bs, 1H); 12,6 (bs,
1H); 13,4 (bs, 1H).

HPLC: pha tinh: XBridge Shield (150 mm, 3,0 mm ID, ¢& hat 3,5 um): pha
doéng A: 20 mmol natri dodexylsulphat va 4,0 mL axit phosphoric (85%) / 1 L nudc;
pha dong B: 20 mmol natri dodexylsulphat va 4,0 mL axit phosphoric (85%) /L
axetonitril / nudc (8:2 V/V); phéat hién nh UV ¢ 250 va 210 nm; nhiét do 10: 25°C;
thé tich bom: 3,0 pL; tbc do dong 0,5 mL/phut; gradient tuyén tinh theo 3 budc: 40%
B -> 50% B (5 phut), 50 % B -> 65% B (25 phit), 65% B -> 100 % B (5 phit), thoi
gian gitt 10 pht & 100% B; do tinh khiét: >99,7% 99,75 (Rt=27,1 phut), san phdm
phu tiém ning tuong Gng: Axit 2-aminopyrimidin-5-carboxylic & RRT (thoi gian luu
twong Gng) 1a 0,09 (2,4 phut) dién hinh 13 <0,10 %, 4-dimetylaminopyrimidin RRT
0,28 (7,6 phut): dién hinh 1a <0,03 %, san phim phy 1 RRT 1,03 (27,8 phit): dién hinh
la <0,03 %, 7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-amin RRT 1,14 (31,0 phut): dién hinh 1a <0,03 %, san phim phy 6
RRT 1,24 (33,6 phiit): dién hinh 14 <0,15 %,

Phuong phap HPLC khac dé x4c dinh 2-amino-N-{3-(2-aminoetyl)-8-metoxy-
7-[3-(morpholin-4-yl)propoxy]-4-oxo-3,4-dihydroquinazolin-2-yl} pyrimidin-3-
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carboxamit pyramit: pha tinh: XBridge Shield (150 mm, 3,0 mm ID, ¢& hat 3,5 pm):
pha dong A: : 2,0 mL axit trifloaxetic / 1 L nudc; pha dong B: 2,0 mL axit trifloaxetic
/ L axetonitril; phat hién nho UV & 250 nm; nhiét do 10: 20°C; thé tich bom: 1,0 ul;
téc do dong 0,5 mL/phit; gradient tuyén tinh theo 2 buéc: 0% B -> 25% B (20 phut),
25 % B ->35% B (5 pht), thoi gian gift 5 phut & 35% B; BAY 80-6946 Rt=15,0 phut,

2-amino-N-{3-(2-aminoetyl)-8-metoxy-7-[3-(morpholin-4-yl)propoxy]-4-oxo-
3,4-dihydroquinazolin-2-y1} pyrimidin-5-carboxamit RRT 1,07 (16,5 phut): dién hinh
1a <0,10 %.
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Yéu cau bao ho

1. Phuong phap diéu ché copanlisib (7):

o)

)
Sy

(7
bao gdm céc budc sau:
budc A6:
cho hop chét ¢6 cong thic (6):

@)

S
gees

(6)

phan Gng véi hop chét c6 cong thire (6b):

(6b)

v6i su cd mit ciia chét xic tac va chat lién hop, dé tao ra copanlisib (7):
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NN |
A° N/)\NHz
(7);

0 N~ "NH,
O\
(6)
duoc didu ché bang budc A5 sau ddy:
cho hop chét c6 cong thirc (5):
N
R
N
H
N0 NH,
®)

phan tng véi chét ding dé t6i 1a xyanogen bromua, d& tao ra hop chét c6 cong

thitc (6);

trong d6 hop chét c6 cong thic (5):
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dugc didu ché bang budc A4 sau day:

cho hop chit c6 cong thirc (4):

N0 NO

4)

phan g véi hydro véi sy c6 mit cua chit xtic tic 5% paladi/1% sit trén

cacbon da dugc lam thAm nudc, trong dung moi, dé taora hop chét c6 cong thue (5).

2. Phuong phép theo diém 1, trong d6 hop chét c6 cong thirc (4):

>

N
H
N0 NO
(4)

dugc didu ché bang budc A3 sau day:

cho hop chit c6 cong thire (3):
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N0 NO

3)
phéan ng v6i etylendiamin @8 tao ra hop chét c6 cong thirc (4).

3. Phuong phép theo diém 2, trong d6 hop chat c6 cong thirc (3):

N0 NO

)
duogc didu ché bang budc A2 sau day:

cho hop chét c¢6 cong thirc (2):

O
|
HO NO,
O\
(2)
phéan tng v6i hop chét c6 cong thirc (2a):
(\N/\/\CI
0 x HCI

dé tao ra hop chét c6 cong thire (3).

4. Phuong phép theo diém 3, trong d6 hop chét c6 cong thirc (2):
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)
I
HO NO,
O\
(2)
dugc didu ché bang budc Al sau day:
a) cho hop chét ¢ cong thie (1):
0
I
OJ\O
o\
(1)

phén Gng vai axit nitric va axit sulfuric dé tao thanh hdn hop phan tGng, va

b) bd sung bazo vao hdn hgp phén tng & budc a) dé tao ra hop chét c6 cong

thac (2).
5. Phuong phép theo diém 1, trong d6 hop chét c6 cong thirc (6b):

0]

HOJ\(\ lN
\N)\NHZ
(6b)
dugc didu ché bang budc A7 sau ddy:
a) cho hop chét c6 cong thic (6a):
o o
(6a)

phan g v&i bazo, c6 kém theo gia nhiét, dé tao thanh hdn hop phén ung;
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b) 1am ngudi hdn hgp phan ting & budc a), va bd sung metyl format vao hdn

hop phan ung thu dugc;

c) bb sung guanidin hydroclorua vao hén hop phéan ung & budc b), sau do6 gia

nhiét;

d) bé sung nudc va dung dich bazo trong nuéc vao hdén hop phan ung & budc

c), sau d6 gia nhiét;

e) bd sung dung dich chira axit vd co trong nudc vao hén hop phan Uing & budc

d);

f) b6 sung amin vao hdn hop phéan tng & budce e), va loc chét rén tao thanh ra

khéi hén hop;

g) bd sung dung dich chira bazo manh trong nuéc vao hdn hop phan ting &

budc f); va

h) bd sung dung dich chtra axit vo co trong nudc vao hdn hop phan ung ¢ bude

),

dé tao ra hop chit c6 cong thirc (6b):

(6b).

6. Phuong phap theo diém 1, trong d6 phuong phap nay con bao gdm budc A8 sau

day:

0]

cho copanlisib (7): [Nj h/l'—>
LA,
~° " | N&L
™)

NH,
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phan g véi hydro clorua,

dé tao ra copanlisib dihydroclorua (8):

O

f@fx
*

(®).

7. Hop chit dugc chon tir nhém bao gbm:

3).
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8. Phuong phép theo diém 1, trong d6 chét xac tic & budc A6 1a N,N-dimetyl-4-
aminopyridin.

9. Phuong phdp theo diém 1, trong d6 chét lién hgp & budc A6 1a N-[3-
(dimetylamino)propyl]-N’-etylcarbodiimit hydroclorua.

10. Phuong phép theo diém 1, trong d6 budc AS duge tién hanh véi su c6 mit cla

bazo, va trong d6 bazo 1a trietylamin.

11. Phuong phép theo diém 3, trong d6 budc A2 dugce tién hanh véi sy c6 mit cia

bazo,_ va trong d6 bazo 1a kali cacbonat.

12. Phuong phép theo diém 4, trong d6 bazo & budc Al b) 12 kali cacbonat.

13. Phuong phép theo diém 5, trong d6 bazo & buéc A7 a) 1a natri metoxit.

14. Phuong phép theo diém 5, trong d6 bazo & budc A7 d) 14 natri hydroxit.

15. Phuong phép theo diém 5, trong d6 axit v co & bude A7 e) 1a axit clohydric.
16. Phuong phép theo diém 5, trong 6 amin & bude A7 f) 13 dixyclohexylamin.
17. Phuong phép.theo diém 5, trong d6 bazo manh & budc A7 g) 1a natri hydroxit.
18. Phuong phép theo diém 5, trong d6 axit v6 co & bude A7 h) 1a axit clohydric.

15. Phuong phép theo didm 2, trong d6 budée A3 duge tién hanh v6i sy c6 mit clia N-

bromosucxinimit.

20. Phuong phép theo diém 1, trong d6 budc A6 dugc tién hanh véi su c6 mit cla

dung mdi va trong d6 dung méi 1a N,N-dimetylformamit.

21. Phuong phép theo diém 1, trong d6 buéc AS dugc tién hanh voi sy ¢6 mit cia

dung mdi, va trong d6 dung mdi l1a diclometan.

22. Phuong phép theo diém 1, trong d6 dung moi & bude A4 1a metanol.
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23. Phuong phép theo diém 2, trong d6 buéc A3 dugc tién hanh véi su c6 mit cla

dung méi, va trong d6 dung mdi la diclometan.

24. Phuong phap theo diém 3, trong d6 budc A2 dugc tién hanh véi sy c6 mit cia

dung méi, va trong d6 dung mdi 12 axetonitril.
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