(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

[l
050

~ (19)  Cong hoa xa hoi chi nghia Viét Nam (VN)
CUC SG HOU TRI TUE
(517 CO07D 403/10, 471/04, 513/04, A61K (13) B

31/429, 31/513, 31/517, 31/522, A61P
37/00, 29/00

(21) 1-2015-05032 (22) 25.06.2014

(86) PCT/US2014/043978 25.06.2014 (87) WO02014/210085 31.12.2014

(30) 61/839,141 25.06.2013 US

(45) 25.10.2019 379 (43) 25.04.2016 337

(73) BRISTOL-MYERS SQUIBB COMPANY (US)
Route 206 and Province Line Road, Princeton, New Jersey 08543, United States of
America

(72) TINO, Joseph A. (US), SRIVASTAVA, Anurag S. (US), KO, Soo Sung (US),
GALELLA, Michael A. (US), LANGEVINE, Charles M. (US), DELUCCA, George
V. (US), LIU, Qingjie (US), BATT, Douglas G. (US), WATTERSON, Scott Hunter
(US), SHI, Qing (US), BERTRAND, Myra Beaudoin (US)

(74) Cong ty Luat TNHH Pham va Lién danh (PHAM & ASSOCIATES)

(549) HOP CHKT TETRAHYDROCARBAZOL VA CARBAZOL CARBOXAMIT
PUJC THE HOU ICH DUNG LAM CHAT UC CHE KINAZA VA DUGC PHAM
CHUA CHUNG

(57) Séng ch€& d¢ cap dén hgp chat c6 cong thite (I);

O NH;,

H
N
N

Rg”\‘-—-- Ry
O S
trong do: hai duong nét dut 1a hai lién k&t don hodc hai lién két doi; Q c6 cong

thuac:

[o}

:‘(\N N o 0 o F
0)\N [ e ’;\N/U\N/\_(R) f\N)J\N/\> ?;\NJLND/

A, LA T AN
R, 1a F, Cl, -CN, hoac -CHj; R, la Cl hoac -CH;; R, 1a -C(CH,),0H hoac -
CH2CH20H R, 12 H hoac -CH;; méi R, doc lap 1a F, Cl, CH3, va/hoac -OCHj;
va n bang 0, 1, hoac 2. Séng ché€ con dé cap dén dugc phdm chia cdc hop chat
nay. Cac hop chat nay 12 hitu ich dung lam chat tc ché tyrosm kinaza ctia Bruton
(Btk) va hitu ich dé diéu tri, phong, hodc 1am cham tién trién clia cdc bénh hoac
10i loan trong nhiéu linh vuc tri liéu, nhu bénh ty mién v bénh mach mau.
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Linh vue ky thuit dwoe dé cap

N6i chung, sing ché d& cap dén hop chét tetrahydrocarbazol va carbazol
carboxamit dugc thé hitu ich dimg 1am chit rc ché kinaza, bao gbm sy diéu bién
tyrosin kinaza cuia Bruton (Bruton's tyrosine kinase - Btk) va cac kinaza ho Tec
khac nhu Itk. Sang ché @& cip dén hop chét tetrahydrocarbazol va carbazol
carboxamit dugc thé va ché phdm chira cac hop chét ndy. Sang ché con dé cap dén
dugc phim chira it nhit mot hop chét theo sang ché hitu ich dé didu tri cac tinh

trang bénh lién quan dén su di€u bién kinaza.

Tinh trang ky thuit ciia sing ché

Céc protein kinaza, mét ho enzym 16n nhét cia nguoi, bao g61n trén 500
protein. Btk 1a thanh viéa thudc ho Tec cua tyrosin kinaza, va la chét didu hoa su
phat trién té'. bao B sém, ciling nhu hoat hoa té bao B trudng thanh, sy tzo tin hiéu,
va su sbng. | ‘

Viéc tao tin hiéu té bao B théng qua thu thé t& bao B (B-cell receptor - BCR)
dan dén hiéu qua sinh hoc & pham vi rong, ma vé phin minh lai phy thudc vao giai
doan phat trién cua té bao B. Mirc d6 va thoi gian cta cac tin hiéu BCR phai duogc
diéu hoa mot cich chinh xéc. Vi€c tao tin hi€u sai 1éch qua trung 'gian BCR c6 thé
gay ra su hoat héa té bao B khong didu hoa va/hodc sur tao ra cic tu khang thé gay
bénh din dén nhiéu bénh ty mién va/hodc bénh viém. Sy dot bién cua Btk & ngudi
giy ra bénh v6 gammaglobulin huyét lién quan dén nhiém sic thé gidi tinh X (X-
linked agammaglobulinemia - XLA). Bénh nay lién quan dén sy trudng thanh suy
giam cta té bao B, giam mirc d6 san sinh globulin mién dich, lam suy yéu dap ung
mién dich khéng phu thudc vao té bao T va giam rd rét tin hiéu canxi dugc duy tri
lién tuc khi kich thich BCR.

Bing ching vé vai trd cua Btk trong cac rdi loan di tng va/hodc bénh tu
mién va/hodc bénh viém di dugc thiét 1ap trong mo hinh chudt thiéu hut Btk. Vi
du, trong m6 hinh bénh luput ban d6 hé thdng (systemic lupus erythematosus -

SLE) tién 1am sang chudn cua chudt, su thiéu hut Btk d3 cho théy réng gdy ra su cai
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thién r6 rét vé su thuyén gidm bénh. Ngoai ra, chuét thiéu hut Btk ciing khang lai
su phét trién bénh viém khép gdy ra béi colagen va it min cdm vé&i bénh viém khép
gdy ra bdi Staphylococcus.

Phan 16n bang chimg chimg minh vai trd cia té bio B va hé mién dich dich
thé trong sinh bénh hoc ctia bénh tr mién va/hodic bénh viém. Cac phép tri liéu trén
co s¢ protein (nhu RITUXAN®) di dugc phat trién dé 1am thiéu hut t& bao B, 1a
phuong phép quan trong nhim diéu tri mot sb bénh ty mién va/hodc bénh viém. Do
vai tro cta Btk trong viéc hoat hoéa té bao B, cac chit rc ché Btk c6 thé 13 hiru ich
ding 1am chit irc ché tac dung gdy bénh qua trung gian té bao B (nhu sy san sinh tu
khang thé). |

Btk ciing dugc biéu hién trong dudng bao va bach cu don nhan va di cho
thdy 13 quan trong dbi véi chirc nang cia cac té bao nay. Vi du, su thiéu hut Btk &
chudt lién quan dén sy giam hoat hoa dudng bao qua trung gian IgE (su giam rd rét
TNF-alpha va giai phong xytokin gay viém khac), va su thiéu hut Btk & ngudi lién
quan dén su gidm manh mtc d9 san sinh TNF-alpha bdi bach cdu don nhan hoat
héa.

Do d6, sy tic ché hoat tinh Btk c6 thé 1a hiru ich dé didu trj céc rdi loan di
g va/hodc bénh tr mién va/hodc bénh viém bao gém, nhung khong chi gidi han
&: SLE, bénh viém khép dang thp, bénh viém nhidu mach mau, bénh ban xuét
huyét giam tiéu ciu tu phat (idiopathic thrombocyfopenic purpura - ITP), chimng
nhugc co nang, bénh viém mili di ing, bénh da xo cing (multiple sclerosis - MS),
thai loai méanh ghép, bénh dai thdo dudng typ I, bénh viém thin mang, bénh viém
rudt, bénh thiéu mau tan h@)ng ciu tu mién, bénh viém tuyén gi4p tu mién, bénh
ngung két t6 lanh va néng, hdi chimg Evans, hdi ching tan méu ting ure huyét/ban
xuit huyét giam tidu clu huyét khéi (hemolytic uremic syndrome/thrombotic
thrombocytopenic purpura - HUS/TTP), bénh sarcoit, hoi ching Sjdgren, bénh than
kinh ngoai bién (v du, hoi ching Guillain-Barre), bénh pemphigut théng thudng,
va bénh hen.

Ngoai ra, Btk d dugc thong bdo 1a c6 vai trd trong viéc kiém soat su song
ciia t€ bao B & mot s& bénh ung thur té bao B nhét dinh. Vi dy, Btk da cho thy 12
quan trong déi voi su sdng ciia té bao bach ciu nguyén bao limphd cip do té bao B
duong tinh véi BCR-AbI giy ra. Do d6, viéc trc ché hoat tinh Btk c6 thé 13 hitu ich

dé diéu trj u limphé va bénh bach cau do té bio B.
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Vi c6 nhiéu tinh trang bénh ma c6 thé dugce du dinh 1 ¢6 loi nhe viée didu
tri thong qua viéc diéu bién cac protein kinaza, thi rd ring 1 cac hop chét méi co
kha ning diéu bién protein kinaza nhu Btk va cac phuong phép st dung cac hop
chét nay cé thé mang lai nhiéu lgi ich tri li€u co ban cho bénh nhén.

Patent My s& 8,084,620 va WO 2011/159857 bdc 16 cac hop chit
carboxamit ba vong hitu ich ding 1am chit e ché kinaza, bao gdm sy didu bién
Btk va cac kinaza ho Tec khac.

Vian cn ¢6 cic hop chit hiru ich ding 1am chét trc ché Btk va c6 tinh chon
loc so véi Jak2 tyrosin kinaza. Hon nita, van cin c6 cac hop chét hitu ich dung 1am
chét tc ché Btk c6 tinh chon loc so véi Jak2 tyrosin kinaza va con cé hiéu luc cai
thién trong thir nghiém vé su biéu hién CD69 duoc kich thich bdéi BCR cﬁa mau
toan phan.

Céc tAc gia sang ché d3 phat hién ra cac hop chét tiém nang c¢6 hoat tinh 1am
chét trc ché Btk. Ngoai ra, cac tic gia sang ché da phat hién ra cc hop chét ¢ hoat
tinh 1am chit ac ché Btk va c6 tinh chon loc so vai Jak2 tyrosin kinaza. Hon nira,
c4c thc gia sang ché da phat hién ra cic hop chit c6 hoat tinh 1am chét Gc ché Btk,
co tinh chon loc so véi Jak2 tyrosin kinaza, va cé hiéu luc cai thién trong thir
nghiém vé sy biéu hién CD69 dugc kich thich bdi BCR ctia mau toan phan. Cac
hop chit dugc dé xuét nay hitu ich d& bao ché dugc phim c6 do én dinh, do sinh
kha dung, chi s tri liéu, v tri s6 déc tinh mong mubn ma 13 quan trong déi véi kha

ning ding lam thudc ciia chung.

Ban chit k¥ thuit ciia sang ché

Séang ché dé xuét hop chét tetrahydrocarbazol va carbazol dugc thé, 13 hitu
ich ding 1am chét trc ché Btk, va 13 hiru ich dé didu tri cdc bénh ting sinh, bénh di
{rng, bénh tr mién va bénh viém.

Sang ché con dé xult dugc pham chira it nhét mot hop chét c6 cong thie (1)
va chét mang duoc dung.

Séang ché con d& xuét hop chét c6 cong thirc (I) dé sir dung trong viéc (rc ché
hoat tinh Btk.

Sang ché con dé xuét hop chét co cong thie (I) dé sir dung trong viéc diéu
tri céc rdi loan di tng vd/hodc bénh ty mién va/hodc bénh viém.

Sang ché con dé xuét hop chét co cong thue (I) dé str dung trong viéc diéu
tri cac bénh tang sinh, nhu bénh ung thur.
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Séang ché con d& xuét hop chit c6 cong thire (1) dé st dung trong viéc diéu
tri bénh hoic rbi loan lién quan dén hoat tinh Btk.

Séang ché con @& xuit cac quy trinh va céc hop chét trung gian dé didu ché
hop chét ¢ cong thirc ().

Séang ché ciing dé xut hop chét co cong thirc (I) dé st dung trong tri lidu.

Sang ché mo ta viéc sir dung hop chit c6 cong thirc (I) d8 bao ché thube
ding @ diéu tri hodc phong céc tinh trang bénh lién quan dén Btk, nhu bénh tdng
sinh, bénh di ing, bénh tir 4mién va bénh viém.

Séng ché con mo ta viée sir dung hop chit c6 cong thirc (I) d bao ché thude
ding dé diéu tri bénh ung thu.

Hop chét c6 cong thire (I) va ché phim chira hop chét ¢6 cong thirc (I) nay
c6 thé dugce st dung dé diéu tri, phong, hodc chita céc tinh trang bénh khac nhau
lién quan dén Btk. Dugc phém chira cac hop chét nay 13 hitu ich dé didu tri, phong,
hodc 1am cham tién trién cia céc bénh hoic cac rbi loan trong nhiéu linh vuc tri
liéu, nhu cic bénh ting sinh, bénh di tng, bénh ty mién va bénh viém.

Céc d4u hiéu ndy va cic ddu hiéu khac cua sang ché s& dugc néu trong phan

tiép theo cla sang che.

MG ta vin tit cic hinh vé

Sang ché duoc minh hoa c6 dua vio céc hinh vé& kém theo dugc mo ta vén
tat dudi day.

FIG.1 thé hién hoa hoc lap thé tuyét ddi cua hop chét trung gian 30 solvat
cua axit diaxetic. |

FIG.2 thé hién héa hoc 1ap thé tuyét déi cita hop cht trung gian 35.

FIG.3 thé hién héa hoc lap thé tuyét dbi ctia hop chét néu trong vi du 2
metanolat, dang tinh thé M-1.

FIG.4 thé hién héa hoc 1ap thé tuyét dbi ciia hop chét néu trong vi du 11
metanolat, dang tinh thé M-1.

FIG.5 thé hién héa hoc 1ap thé tuyét dbi ciia hop chét néu trong vi du 28
dimetanolat, dang tinh thé M2-1.

FIG.6 thé hién héa hoc 1ap thé tuyét dbi ctia hop chit néu trong vi du 33
dimetanolat, dang tinh thé M2-1.
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FIG.7 thé hién phd nhifu xa bot tia X (powder X-ray diffraction - PXRD)
thir nghiém va mé phéng & nhiét do trong phong (chiéu xa Cu Ka A = 1,5418 A)
ctia hop chét néu trong vi du 11 monohydrat, dang tinh thé H-1.

FIG.8 thé hién phé PXRD mé phong & nhiét do trong phong (chiéu xa Cu
Ko A = 1,5418 A) ctia hop chét dang tinh thé N-2 néu trong vi du 11.

FIG.9 thé hién phd nhidu xa bot tia X (powder X-ray diffraction - PXRD)
thir nghiém va md phéng & nhiét do trong phong (chiéu xa Cu Ka A = 1,5418 A)
ctia hop chit néu trong vi du 11 metanolat, dang tinh thé M-1.

FIG.10 thé hién phé PXRD mé phong & 173 K (-100,15°C) (chiéu xa Cu Ka
A =1,5418 A) ctia hop chét néu trong vi du 28 dimetanolat, dang tinh thé M2-1.

FIG.11 thé hién phd PXRD thir nghiém & nhiét d6 trong phong va phd
PXRD mb phong & 173 K (-100,15°C) (chiéu xa Cu Ka. A = 1,5418 A) cia hop chit
néu trong vi du 33 dimetanolat, dang tinh thé M2-1.

MBS ta chi tiét cac phwong 4n thwe hién sing ché
Theo khia canh thi nhat, sang ché d& xuét it nhit mot hop chét c6 cong thirc

@:
trong do:
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Q cbé cong thirc: Ra , O , © , hoidc

R; 14 F, Cl, -CN, hodc -CHj;
R, 14 Cl hodc -CHs;
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R; 1a -C(CH3),0OH hoic -CH,CH,OH;

R, 1a H hoac -CH3;

mdi Ry, doc lap 13 F, Cl, -CH3, va/hoac -OCHs; va
n béng 0, 1, hoac 2.

Céc chét ddng phén atrop (atropisomer) 1a cac chit ddng phén 14p thé thu dugc do
chuyén dong quay bi can tr& quanh truc lién két don & d6 ted luc quay 13 da 16n dé
cho phép tach cac chit dong phan quay quang riéng bict. (LaPlante et al., J. Med.
Chem., 54:7005-7022 (2011).) |
Céc hop chit c6 cong thirc (A):

R3//\_"-

Truc khong
doi ximg

Truc khong
«— d0i xing
Q- (A)
c6 hai truc khong dbi xtmg: lién két (a) gitta nhém tetrahydrocarbazol/carbazol ba
vong va nhém phenyl; va lién két (b) giita nhém dion di vong khong d6i xtmg Q va
nhém phenyl. Do ban chit khéng d6i xtng cua cac phin tir thé trén cac vong dugc
lién két bdi cac lién két don duoc ky hidu 1a a va b, va do chuyén dong quay gi6i
han quanh cac lién két ndy gay ra do su can tré khong gian, cac hop chét c6 cong
thirc (A) c6 thé tao ra cac chit déng phan quay quang. Néu tr& Iyc ning lugng quay
1a du cao, cac chuyén dong quay bi can tré quanh lién két (a) vi/hoic lién két (b)
xay ra & mirc da cham dé cho phép tach cac chét ddng phan atrop riéng dudi dang
cac hop chét khac nhau. Do d6, cac hop chét c6 cong thiic (A) c6 thé tao ra bdn
chét ddng phan quay quang, ma trong cac diéu kién nhit dinh, nhu sic ky trén pha
tinh khong dbi xtmg, ¢6 thé dugc tach thanh cic chit ddng phéan atrop riéng ré.
Trong dung dich, cac hop chét c6 cong thirc (A) c6 thé duge tao ra dudi dang hén
hop gbém bén chét dong phan khong d6i quang, hodc hdn hop gdm hai cip chit
ddng phan khong dbi quang, hodic mot chét ddng phan atrop duy nhét.
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Dbi véi cac hop chét co cong thirc (A), cap chit ddng phan quay quang duoc tao ra
boi chuyén dong quay bi can tré quanh truc khong dbi xtimg (a) c6 thé dwgc bidu thi

b6i cac hop chét c6 cong thire cu tric (I) va cong thirc cau tric (B) sau:

Hop chét c6 cong thirc (I) va hop chét c6 cong thirc (B) dd dugc phat hién ra 13 d&
tach va 6n dinh trong dung dich & nhiét 40 mdi trudng va nhiét do sinh ly. Ngoai ra,
cac chit ddng phan quay quang dugc tao ra bdi chuyén dong quay bi can tré quanh
truc khong d6i xtmg (b). Hai chit ddng phan atrop nay ciia hop chét c6 cong thuc
(I) ciing da duoc phat hién ra 13 dé tach va 6n dinh trong dung dich & nhiét d6 moi
trudng va nhiét d sinh ly.

Céc hop chit khong d6i xtimg, nhu cac hop chit c¢6 cong thirc (A), ¢ thé duge tach
bing cac k¥ thuit khac nhau bao gbm séc ky 10ng siéu t6i haﬁ (Supercritical Fluid
Chromatography - SFC). SFC, 1a dang HPLC pha thong thuong, 1a ky thuat tach
ma st dung CO, 16ng siéu/duéi téi han va tic nhan cai bién hiru co phan cyc nhu
rugu lam pha dong. (White et al., J. Chromatography A, 1074:175-185 (2005).)

‘ 0

(Ro)n
0
Ardos
Céc hop chit c6 cong thirc (I) trong d6 Q c6 cong thirc Ra c6 thé

duoc biu thi bdi cong thirc ciu trac (ID):
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Bdn chét déng phan quay quang ciia hop chét c6 cong thirc (A) trong do Q c6 cong

Y Ron

L I 3
)\,ﬂ P

thirc Ra , c6 thé dugc biéu thi boi cac hop chit ¢6 cong thie (II) co
cac cong thic cu tric (1I-1) va (II-2):

0]

(II-1) (I1-2)

(@]
A:g (Rb)n
~ /\\/

Céc hop chét c¢6 cong thirc (I) trong d6 Q ¢6 cong thirc © N 66 thé dugc

biéu thi bai cong thirc cAu truc (I11):
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Bén chét dong phan quay quang cia hop chét c6 cong thirc (A) trong d6 Q ¢ cong
o _

(Ro)n
;é\N JJ\N/\\/\

thire OW

cac cong thirc cdu tric (I11-1) va (III-2):

, ¢6 thé dugc biéu thi bdi cac hop chét co cong thuc (IIT) cé

(Rb)n

0
/g"‘w
N (L1 O N

va cac hop chét c6 cong thirc (B) ¢6 cac cong thirc cdu triic (B-3) va (B-4):

(I1-2)

Céc hop chit ¢6 cong thirc (I) trong d6 Q ¢b cong thic © c6 thé duoc

biéu thi boi cong thire ciu truc (IV):

-10-
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Bén chét déng phan quay quang cua hop chit c6 cong thirc (A) trong d6 Q cd cong
o
AN
thire © , ¢6 thé dugc biéu thi boi cac hop chét c6 cong thirc (IV) ¢6 céc
cong thirc cdu trac (IV-1) va (IV-2):

0”78 (1v-2)

va cic hop chat c6 cong thire (B) c6 cac cong thire ciu tric (B-5) va (B-6):

Cac hop chét c¢6 cong thirc (I) trong d6 Q c6 cong thirc O c6 thé

duogc biéu thi béi cong thire cdu trac (V):

V).
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Bén chét dong phén quay quang ctia hop chit c6 cong thic (A) trong d6 Q c6 cong

-
o]
(I
thirc 0)\)

cac cong thirc ciu triic (V-1) va (V-2):

, ¢6 thé dugc bidu thi bdi céc hop chét co6 cong thiec (V), ¢6

AN V-1) — V-2)

(B-8).

Céc cu hinh khéng gian tuyét di cta cac chét dong phan atrop c6 thé duge xac
dinh bang tinh thé hoc tia x ciia tinh thé don.

Cac hop chit c6 cong thirc (I) c¢6 thé dugc tao ra dusi dang cac chét dé)ng phan
atrop riéng 1€ hodc dudi dang hdn hop gbém hai chét ddng phén atrop c6 cong thire
(I) theo ty 18 bat ky. Hon hop gbm hai chét ddng phén atrop c6 codng thirc (I) c6 thé
tity y chira mot ho#c c4 hai chat dong phan atrop c6 cong thirc (B) theo ty 18 bét ky.

Cac hop chét ¢6 cong thire (I) trong d6 R; 14 F, Cl, hodc -CH; tuong ung véi chét
ddng phan atrop (R) dbi véi truc khong d6i ximg duge tao ra béi lién két (a). Céc
hop chét c6 cong thirc (B) trong d6 R, 12 F, Cl, hodc -CH; trong tmg véi chét dong
phan atrop (S) d6i véi truc khong dbi ximg dugc tao ra béi lién két (a).

Cac hop chat c6 cong thire (I) trong d6 R; 13 -CN twong tmg véi chat ddng phan
atrop (S) dbi v6i truc khong ddi ximg dugc tao ra béi lién két (a). Cac hop chit c6
cong thirc (B) trong d6 R, 12 -CN twong (g v6i chit ddng phén atrop (R) ddi véi

truc khéng d6i xtmg duoc tao ra béi lién két (a).

-12-
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Nhu dugce sir dung trong ban mo ta nay, cum tir "hai duong nét dut 13 hai lién két
don hogc hai lién két d6i" chi cac hop chit c6 cong thirc (A), (B), (D), D), (IID),
(IV), va (V) trong d6 hai dudng nét dit déu 13 lién két don hodc hai dudng nét @it
déu 13 lién két d6i. Vi du, cac hop chit c6 cong thire (I) trong d6 hai dudng nét dut
déu 13 lién két don 1a cac hop chét tetrahydrocarbazol ¢ cong thitc cdu trac (IA) va
cac hop chét c6 cong thirc (I) trong d6 hai dudng nét dut déu 1 lién két d6i 12 cac

hop chét carbazol c¢6 cong thirc cAu tric (IB):

(0] NH, (0] NH,
H H
N N
.9 ®
L P
l R, ! R,
Q (1A) Q (IB).

Céac hop chét tetrahydrocarbazol dugc bidu thi boi cong thuc (IA) cling c6 tAm
khong d6i xtng & nguyén tir cacbon ma phén tir thé R® gin vao, va do d6, c6 thé

ton tai dudi dang chit ddng phén S va R & tim khong dbi xtmg nay.

Os_ _NH, Os_ _NH,
H H
N N
. .9
98 98
Q (IA-1) Q (IA-2)

Cac chét ddng phén nay 13 d& tach va én dinh. Theo mot phuong 4n, séng ché dé
xuét hop chét c6 cong thirc (IA) ¢6 tim nguyén tir cacbon khong d6i ximg ma phan
tir thé R? gén vao, 14 chit ddng phéan S. Theo mot phuong 4n, sang ché dé xuét hop
chat c6 cong thirc (IA) c6 tAm nguyén tir cacbon khong d6i ximg ma phén tir thé R®

gin vao, 1a chit dong phén R.

Theo mdt phuong 4n, sing ché d& xuit hop chét c6 cong thic (I) trong do R;
12 -C(CH;),0H; va Ry, R,, va Q dugc xé4c dinh nhu trong khia canh thir nht. Sang
0

(Rb)n
0
o)\ N y
ché theo phuong 4n nay 14 cic hop chit trong d6 Q c6 cong thirc: Ra
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hodc O Z VAR, Ry, v& n dugc xéc dinh nhu trong khia canh thir
nhét. Phuong 4n nay ciing bao gdm céc hop chat c6 cong thirc (IA). Sang ché theo
phurong 4n nay gdm céc hop chit khac 1a cac hop chit c6 cong thirc (IB).

Theo mdt phuong 4n, séng ché dé xuét cac hop chét co cong thie (I1) trong d6 R;
14 -C(CH;),0H; va Ry, Ry, R,, Ry, va n duge x4c dinh nhu trong khia canh thir nhét.
Séang ché theo phuong 4n nay 1a céc hop chét trong d6 R, 13 -CH; bao gbm -CDs.
Theo mot phuong 4n, sang ché dé xuét cac hop chit c6 cong thirc (I11) trong do R
14 -C(CH;),0H; va Ry, Ry, Ry, va n dugce xac dinh nhu trong khia canh thtr nhét.
Séang ché theo phuong 4n nay 14 céc hop chét trong d6 mdi R, doc lap 1a F hodc CL
Theo mot phuong 4n, sang ché dé xuit cac hop chét co cong thue (IV) trong d6 R
12 -C(CH;),0H; va R, va R, dugc xac dinh nhu trong khia canh thir nhit. Sang ché
theo phuong 4n ndy 1a cac hop chét trong d6 R, 13 F, Cl, hoic -CHs.

Theo mét phuong 4n, sang ché d& xuét cac hop chét c6 cong thirc (V) trong d6 R;
12 -C(CH;),0H; va R, va R, dugc xac dinh nhu trong khia canh thir nhit. Sang ché
theo phuong 4n ndy 1a cac hop chét trong d6 R; 14 F, Cl, hoic -CHs.

Theo mot phuong 4n, sing ché d& xuit cac hop chit ¢6 cong thirc (I) trong d6 Ry 12
F. Sang ché theo phuong 4n nay 1a cac hop chét c6 cong thire (IA). Sang ché theo
phuong 4n nay gdm cac hop chat khac 13 cic hop chét co cong thirc (IB).

Theo mdt phuong 4n, sing ché d& xuat cac hop chit c6 cong thue (I) trong do R, 1a
Cl. Sang ché theo phuong 4n nay 1a cac hop chét ¢6 cong thirc (IA). Sang ché theo
phuongénnaygénncéchqpchétkhéclécéchqpchétcécéngthﬁc(ﬂa)

Theo mot phuong 4n, sang ché dé xuat cac hop chét c6 cong thirc (I) trong d6 R, 1a
F hoic Cl. Sang ché theo phuong 4n nay 1a cac hop chét c6 cong thirc (IA). Sang
ché theo phuong 4n nay gdm céac hop chit khéc 13 cac hop chét co cong thac (IB).
Theo mdt phuong 4n, séng ché dé xult cac hop chét c6 cong thire (1) trong d6 R,
12 -CH;. Sang ché theo phuong 4n nay 1a cac hop chit c6 cong thirc (IA). Séng ché
theo phuong 4n nay gdm cac hop chét khac 13 cac hop chét c6 cong thire (IB).

Theo mdt phuong 4n, sang ché dé xuét cac hop chit c6 cong thic (I) trong d6 R,
1a -CN. Séang ché theo phuong 4n nay 1a cic hop chit c6 cong thire (1A). Sang ché
theo phuong 4n nay gdm cac hop chét khac 14 céc hop chét c6 cong thic (IB).
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Theo mot phuong 4n, sang ché dé xut cac hop chit co cong thuc (I) trong d6 R, 1a
F, Cl, hodc -CN. Sang ché theo phwong 4n nay 1a céc hop chét c6 cong thic (TIA).
Séang ché theo phuong 4n nay gdm cac hop chit khéac 13 cac hop chét co cong thire
(IB).

Theo mdt phuong 4n, séng ché d& xuit cac hop chét co cong thuce (I) trong do R,
13 -CHj; hotic -CN. Sang ché theo phwong 4n nay 14 cac hop chit c¢6 cong thirc (IA).
Sang ché theo phuong 4n ndy gdm céc hop chat khac 13 cac hop chét co cong thic
(IB).

Theo mot phuong 4n, séng ché dé xuét cac hop chit co cong thic (I) trong d6 R, 1a
F, Cl, hoic -CHj. Sang ché theo phurong 4n nay 1a céc hop chét c6 cong thirc (IA).
Séng ché theo phuong 4n nay gbm céac hop chit khéc 14 cac hop chét ¢6 cong thic
(IB).

Theo mot phuong 4n, sang ché dé xuét cac hop chit co cong thire (I) trong d6 R, 1a
Cl. Sang ché theo phuong 4n nay 14 cac hop chét c6 cong thirc (IA). Séang ché theo
phuong 4n ndy gdm céc hop chét khac 1a cac hop chét c¢6 cong thirc (IB). Phuong
4n ndy con bao gdm cac hop chit trong d6 R 1 -C(CH;),OH.

Theo mdt phuong 4n, sing ché d& xult cac hop chét c6 cong thuc (I) trong d6 R,
13 -CH;. Sang ché theo phwong 4n nay 14 cac hop chét c6 cong thirc (IA). Sang ché
theo phuong 4n nay gdm cac hop chét khac 14 cac hop chét c6 cong thic (IB).
Phuong 4n nay con bao gdm cac hop chit trong d6 R; 12 -C(CH;),0OH.

Theo mdt phuong 4n, sing ché @ xult cac hop chét c6 cong thuc (I) trong d6 R;
13 -C(CH3),0H. Sang ché theo phwong 4n nay 14 cac hop chit c6 cong thic (IA).
Sang ché theo phuong 4n nay gdm cac hop chét khac 1a cac hop chét c6 cong thirc
(IB).

Theo mdt phuong 4n, séng ché @& xut cac hop chét co cong thuc (I) trong d6 mbi
Ry,ddc 18p 13 F va/hoic Cl. Phuong 4n nay bao gbm cac hop chéf trong d6 n bang 1
hozc 2. Phuong 4n nay con bao gdm céc hop chit trong 6 n bang 2 va mdi R, 14 F.
Theo mot phuong 4n, sang ché dé xuit cac hop chét c6 cong thtc (I) trong d6 n
bang 1 va Ry, 13 -CH; hodc -OCH;.

Theo mot phuong 4n, sang ché dé xuit cac hop chét c6 cong thic (I) trong d6 n
bang 0. Sang ché theo phuong 4n nay 1a cdc hop chét c6 cong thic (IA). Sang ché
theo phwong 4n nay gdm cac hop chét khéc 12 cac hop chét c6 cong thirc (IB).

Theo mot phuong 4n, sang ché dé xuit cac hop chét co cong thuac (II) trong do6 hai
dudng nét dut déu 1a lién két don va Ry, Ry, Ry, Ry, Ry, va n duge xac dinh nhu
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trong khia canh thir nhat. Cac hop chét cia phuong 4n nay cé cong thirc cdu tric
(I1A):
O NH;

H
N
.
R3 R1
R2
0]
‘ (Ro)n
YA

I
o)\r;l =
Ra (I1A).
Hai chat ddng phan quay quang ctia hop chét ¢ cong thie (IIA) dugc biéu dién béi
cac cong thire cu tric (HA-1) va (IIA-2):
O« _NH, o NH2

Ra (IIA-1) (IIA-2).
Phuong 4n ndy bao gdm céc hop chét c6 cong thirc (ITA), (IIA-1), va (ITA-2) trong
d6é R; 13 -C(CH;),OH.

Theo mot phuong 4n, sang ché @ xuét cac hop chit c6 cong thirc (II) trong d6 hai
dudng nét dit déu 1 lién két d6i va Ry, Ry, Ry, Ry, Ry, va n duge x4c dinh nhu
trong khia canh thir nhit. Cac hop chit ciia phuong 4n nay ¢ cong thirc cdu triic
(1IB): '
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Hai chét ddng phan quay quang ctia hop chit c6 cong thirc (IIB) dugc bidu dién boi
cac cong thire cu tric (IIB-1) va (IIB-2):

(@) NH,
H
N
)
R3 R1
R2
(0]
‘ \J[ (Rp)n
N*® %’| A
A

Ra (IIB-1) (IIB-2).
Séang ché theo phuong 4n nay 1a cac hop chét c6 cong thirc (IIB), (IIB-1), va (IIB-2)
trong d6 R; 1a -C(CH;),OH.

Theo mdt phuong 4n, sang ché dé xuét cac hop chét c6 cong thirc (II) trong d6 R, 14
H. Sang ché theo phuong 4n nay 14 cac hop chét c6 cong thirc (IIA). Sang ché theo
phuong 4n nay 1a cac hop chat khac 13 cac hop chét c6 cong thirc (IIB).

Theo mdt phuong 4n, sang ché d& xuit cac hop chit c6 cong thirc (II) trong d6 R,
13 -CH;. Sang ché theo phuong 4n nay 1a cac hop chit trong d6 R, 13 -CD;. Phuong
4n nay ciing bao gém cac hop chit c6 cong thirc (ITA). Sang ché theo phuong an
nay 13 cac hop chét khéc 13 cac hop chét c6 cong thirc (IIB).

Theo mot phuong an, sang ché dé xut cac hop chét c6 cong thire (III) trong d6 hai
duong nét dut déu 13 lién két don va Ry, Ry, R, Ry, va n duge xdc dinh nhu trong
khia canh thir nhit. Cac hop chét ctia phurong 4n ndy ¢ cong thire ciu trac (IIIA):

O«_NH,
H
N
? OR
;
3 Rz

(0]
O (Roln
o (TIA).

Hai chit déng phan quay quang cua hop chit c6 cong thirc (IIIA) dugc biéu dién
bdi cac cong thirc cu tric (IIIA-1) va (IIIA-2):
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R, o
(0]
(] (Ro) O (Ron
i\“\u’llj\l:\ﬁ | | ';l*)N:ﬁ
I (1M1A-1) 07N (11A-2),

Sang ché theo phuong 4n nay 1a cic hop chéit c¢6 cong thic (IIIA), (IITA-1), va
(ITIA-2) trong do6 R; 1a -C(CHj;),OH.

Theo mét phuong 4n, séng ché dé xuét cac hop chit c6 cong thirc (III) trong d6 hai
dudng nét dat déu 12 lién két ddi va Ry, Ry, Rs, Ry, va n duge xac dinh nhu trong
khia canh thir nhét. Cac hop chit ciia phuong an nay c6 cdng thire ciu tric (IIIB):

Oy _NH>

(0]
O (Ro)n
0" (mB).

Hai chit déng phén quay quang cua hop chit c6 cong thirc (IIIB) duge bidu dién
béi cac cong thirc cdu trac (IIIB-1) va (II1B-2):

O«_NH,

H

N

)
R R

R3 Q R21 R;

‘ (Jf (Ro)n 1 Ron

N 111:5)) N 111: %))

Sang ché theo phwong 4n nay 1a cac hop chét c6 cong thuc (IIIB), (ITIB-1), va
(ITIB-2) trong d6 R 13 -C(CH;),0OH. |

Theo mdt phuong 4n, sang ché dé xuét cac hop chit c6 cong thirc (IV) trong d6 hai

dudng nét dut déu 13 lién két don va Ry, Ry, va Ry duge x4c dinh nhu trong khia
canh thtr nhit. Cac hop chét ciia phwong 4n nay c6 cong thire cu tric (IVA):
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OsNH>
H
N
.
Rs R4
R2
X

Hai chét ddng phan quay quang cta hop chit ¢6 cong thitc (IVA) duge biéu dién
béi cac cong thirc cdu triic (IVA-1) va (IVA-2):
Os_NH, o NH2

H H

N N

\ O \ O

T Oae: T One:
Ra Rz
S L8

NN\ l;l)kN/B
o/'\2\S (IVA-1) o s (IVA-2).

Séang ché theo phuong 4n nay 1a cic hop chit c6 cong thirc (IVA), (IVA-1), va
(IVA-2) trong d6 R; 1a -C(CHj3),0H.

Theo mét phuong 4n, sang ché dé xuit cac hop chét c6 cong thic (IV) trong do6 hai
dudng nét dat déu 1a lién két dbi va Ry, Ry, va R; dugc x4c dinh nhu trong khia
canh thi nht. Cac hop chét ciia phwong 4n nay c¢6 cong thire cu trac (IVB):

Oy _NH,

H
N
R3 O Fli?;
( o
A vB)

Hai chit déng phan quay quang ciia hop chét c6 cong thirc (IVB) duoc biéu dién
béi cac cong thirc cdu triac (IVB-1) va (IVB-2):
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O«_NH, o NH2
. .
Rs O F\i’? Rs Q |§21
O o) o)
o ,ngN \
N (IVB-1) oS (IVB-2)

Séng ché theo phuong 4n ndy la cac hop chét c6 cong thuc (IVB), (IVB-1), va
(IVB-2) trong d6 Rj 13 -C(CH;),0H.

Theo mét phuong 4n, sang ché dé xuét cac hop chét co cong thire (V) trong d6 hai

dudng nét gt déu 12 lién két don va R;, Ry, va R3 dugce x4c dinh nhu trong khia

canh thir nhat. Cac hop chét ctia phuong 4n nay c6 cong thirc cdu triic (VA):
O«_NH,

7 “zT

R4

~ le o F

S Vel
0)\/ (VA).

Hai chét ddng phén quay quang cia hop chit c6 cong thirc (VA) duge bidu dién bai
cac cong thire cu tric (VA-1) va (VA-2):
O«_NH, o NH,

H . H
(] y
\ .
R R
RS . R21 . R3 . R21 .
(0] 0]
3T LT
o (VA-1) o (VA-2).

Sang ché theo phuong 4n nay 1a cac hop chit c6 cong thirc (VA), (VA-1), va
(VA-2) trong d6 R; 1a -C(CHj;),0OH.

Theo mdt phuong 4n, séng ché dé xuét cac hop chét c6 cong thire (V) trong d6 hai

dudng nét dut déu 13 lién két d6i va Ry, R,, va R; dugc xé4c dinh nhu trong khia
canh thir nhat. Cac hop chét ciia phuong 4n nay c6 cong thirc cu tric (VB):
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(VB).
Hai chét ddng phén quay quang ctia hop chét c6 cong thirc (VB) duge biéu dién bai
cac cong thirc cu triic (VB-1) va (VB-2):

O« _NH, o NH2

H
N §
\ O \ O
S0ae: T oae
2 2
L Oy SSvel
NN r;l)kN
o/s )

o)\) (VB-1) (VB-2).
Sang ché theo phwong 4n niy 13 cc hop chit c6 cong thuc (VB), (VB-1), va
(VB-2) trong d6 R; 13 -C(CH;),OH.

Theo mdt phurong 4n, sang ché dé xuét hop chit c6 cong thirc (I) ¢6 céu trac:
H

2
Ry
CH,

H30>;3\’ 5
L J
Ao

Ra F
trong d6 R, 13 Cl hoic F; va R, 1a -CH; bao gdm -CD;.

Theo mot phuong 4n, sang ché dé xuét hop chét c6 cong thic (I) ¢6 ciu trac:
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Os_NH;

H
'
CH;,

H;C
N 7,
Ao
F

Ra

trong d6 R; 1a Cl hoic F; va R, 13 -CH; bao gdm -CD;.

Theo mdt phuong 4n, sang ché dé xuit hop chit c6 cong thirc (I) c6 ciu tric:
O~ _NH;

trong d6 R, 1a Cl hoic F; va R, 1a -CH; bao gdm -CD;.

Theo mdt phurong an, sang ché dé xuét hop chit c6 cong thirc (I) c6 cAu tric:
Os__NH
H

N
O (D
HsC CHs 5

W
5

CD, F

Theo mdt phurong 4n, sang ché dé xuét hop chit c6 cong thic (I) hodic c6 chu truc:
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Ox__NH,
sol
H3C%‘ CH3
O
J,
N©
CHy F
Theo mdt phuong 4n, sang ché dé xuét hop chét c6 cong thire (I) ¢6 chu trac
Os__NH,
H
.l
2O
HsC b, CH3O
O;"" NG

Cl
Theo mdt phuong 4n, sang ché d& xuit hop chit duoc chon tir cac vi du 1am vi du
trong pham vi ctia khia canh thir nhét.
Theo mét phuong an, sang ché dé xuit hop chét dugc chon tir danh sach nhém bat
ky cta cac hop chét thudc pham vi ctia khia canh thir nhét hodc cia cac hop chét
thudc céc phuong an néu trén.
Theo mét phuong 4n, séng ché @& xudt hop chét c6 cong thire (II) trong d6 hop chit
nay la: 3-clo-4-(R)-(3-(R)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yD)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (1); 3-clo-
4-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (2); 3-clo-7-(2-
hydroxypropan-2-yl)-4-(R)-(2-metyl-3-(1-metyl-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)phenyl)-9H-carbazol-1-carboxamit (3); 3-clo-4-(R)-(3-(1,8-dimetyl-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-
9H-carbazol-1-carboxamit (4); 3-clo-7-(2-hydroxypropan-2-yl)-4-(R)-(3-(R)-(7-
metoxy-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-
carbazol-1-carboxamit  (5); 3-clo-7-(2-hydroxypropan-2-yl)-4-(R)-(3-(S)-(7-
metoxy-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-
carbazol-1-carboxamit (6); 3-clo-7-(2-hydroxypropan-2-yl)-4-(R)-(3-(8-metoxy-1-
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metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-carbazol-1-
carboxamit (7); 3-clo-4-(R)-(3-(6-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1 -carboxamit

8);  3-clo-4-(R)-(3-(7-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (9); 3-clo-4-
(R)-(3-(6,8-diflo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (10); 3-clo-4-(R)-(3-(S)-(8-flo-1-
metyl(d;)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (11); 3-clo-4-(R)-(3-(R)-(8-flo-1-
metyl(ds)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (12); 3-clo-4-(R)-(3-(8-flo-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-
9H-carbazol-1-carboxamit (13); 3-clo-4-(R)-(3-(R)-(8-flo-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-y1)-9H-
carbazol-1-carboxamit  (14); 3-xyano-4-(S)-(3-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit (15 va 16); 3-flo-4-(R)-(3-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit  (17);  3-flo-4-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit  (18);  3-flo-4-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit (19); 3-ﬂ0-4-(R)-(3-(8-ﬂ0-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1-carboxamit
(20), 3-flo-4-(R)-(3-(R)-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3 (4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (21); 3-flo-4-
(R)-(3-(5)-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit ~ (22);  6-clo-5-(R)-(3-(8-flo-1-
metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-2-(S)-(2-
hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit (25); 6-clo-5-
(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-2-(S)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro- 1H-carbazol-8-
carboxamit (26); 6-flo-5-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-2-(R)-(2-hydroxypropan-2-yl)-
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2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit  (27);  6-flo-5-(R)-(3-(S)-(8-flo-1-
metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-2-(S)-(2-
hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit (28); 4-(R)-(3-
(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-
(2-hydroxypropan-2-yl)-3-metyl-9H-carbazol- 1-carboxamit (29); 3-clo-4-(2-clo-3-
(1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-7-(2-hydroxypropan-
2-y1)-9H-carbazol-1-carboxamit (42); 3-clo-4-(R)-(2-clo-3-(R)-(1-metyl-2,4-dioxo-
1,2-dihydroquinazolin-3(4H)-yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-
carboxamit (43); 3-clo-4-(2-clo-3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (44); 3-clo-
4-(R)-(2-clo-3-(R)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3 (4H)-
yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (45); 4-(2-clo-3-
(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-3-flo-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (46); 3-clo-4-(R)-(2-clo-3-(8-flo-
2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-

carbazol-1-carboxamit (47);

Os_NH, Os_NH,
H H
N N
HO O HO O
o A
HsC CHa HsC CHs
e 8 =~ )
N F N F
07 >N A
H

Foo(48); TR (s0)

O _NH,
O«_NH, ;
H
.o s 35
O F
F
HsC CH
HyC CHj *7 CH, o)
3
CH, O o) J,
N.\ i,

F |
H (51); Cos P (52);
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Os_NH, O+__NH,
N N
S (. o .,
H,;C SH, CHS? HsC EH, CH3|O
N N
O)\u O)\H
Cl (53); Cl (54);

F o (59); "F (s6)
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N N
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H,
H
.
\
e o .
| HsC
e ¢ B 0
N ////
O~ 'N
CH; F (61) CD3 F (62);
O<__NH,
H
.
3 O P
Hgo HsC CHy
o =
N
o )\H
Cl (63); F(66);
CH3
3
N F
F(67); F (73);
O<__NH,
H
N
HO O c
CHj3 IO
N
07N
hoic CH; F (74).

Theo mdt phuong 4n, sang ché dé xuit hop chét c6 cong thie (1), trong d6 hop
chit nay la: 3-clo-4-(R)-(3-(3-(4-flophenyl)-2,6-dioxo-2,3-dihydropyrimidin-
1(6H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit

4-(R)-(3-(5-clo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-
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metylphenyl)-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (30 va
31); 3-clo-4-(R)-(3-(R)-(5-clo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (32); 3-clo-4-
(R)-(3-(S)-(5-clo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-
7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (33); 3-clo-4-(R)-(3-(5-flo-
1,3-dioxo-1H-pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (34); 3-clo-4-(R)-(3-(5-flo-1,3-
dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-
2-yl)-9H-carbazol-1-carboxamit (35 va 36); 3-clo-7-(2-hydroxypropan-2-yl)-4-(R)-
(3-(5-metoxy-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-9H-
carbazol-1-carboxamit 37); 3-flo-4-(R)-(3-(5-flo-1,3-dioxo-1H-pyrido[ 1,2-
c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-
carboxamit (40 va 41);

O NH,

H

.
M b CH3o CH

3 3
|
O NS N)\N N
o =

Gl (64); c' (6s>;
N

Os_NH,
H
N
\ O 4 \
Al\lll . F >\Ill| .
HsC CHs H,C
< U U, 0 i
N N

N™ "N™
GNP NF /

F(68); F(69);
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H H
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OF NP NF PN

F(70); Cl(71);
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Theo mdt phuong 4n, sing ché dé xuét hop chét ¢ cong thic (IV), trong do6 hop
chit nay 1a: 3-clo-4-(R)-(3-(5,7-dioxo-5H-thiazolo[3,2-c]pyrimidin-6(7H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (38 va 39).
Theo mot phuong 4n, sang ché d& xuét hop chét c6 cong thirc (V), trong d6 hop
chit nay 1a: 3-clo-4-(R)-(3-(3-(4-flophenyl)-2,6-dioxo-2,3-dihydropyrimidin-
1(6H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1 -carboxamit
(24).

Theo mot phuong an, ché phim dugc d& xuit chira hop chét c6 cong thirc (I). Sang
ché theo phuong 4n nay 14 ché phidm chira hdn hop gbém (i) hop chit ¢6 cong thirc
(D) va (ii) hop chét c6 cong thire (B) theo ty 18 bat ky.

Theo mét phuong 4n, ché phdm dugc dé xuit chira hop chét c6 cong thic (I) vé6i
luong it nhét 1a 98% duroﬁg luong, tinh theo tdng dwong luong ciia hop chét co
cong thirc (I) va chit ddng phén atrop clia no, hop chét c6 cong thirc (B). Sang ché
theo phuong 4n nay 1a ché phdm chira hop chét c6 cong thirc (I) v6i lugng it nhét 1a
99% duong lugng, 99,5% duong luong, 99,8% dudng luong, va 99,9% duong
lugng, tinh theo téng dwong lwong ctia hop chét c6 cong thire (I) va chit dong phan
atrop ciia n6, hop chét c6 cong thirc (B). Ché phdm theo phuong 4n nay 1a duge
pham. _

Theo mot phuong 4n, ché pham duge @ xuét chira hop chit c6 cong thire (II). Sang
ché theo phuong 4n nay 1 ché pham chira hdn hop gbém (i) hop chit c6 cong thirc
(II) va (ii) mot hodic ca hai chit ddng phan atrop ciia no, cac hop chét co cong thuc
(B-1) va (B-2), theo ty 1& bit ky.

Theo mdt phwong 4n, ché phim duoc dé xuit chira hop chit ¢ cong thirc (II) véi
lwong it nhét 12 98% duong lugng, tinh theo tdng duong luong ctia hop chét co

codng thire (IT) va chét ddng phén atrop ciia n6, cac hop chét c6 cong thirc (B-1) va
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(B-2). Séng ché theo phuong 4n nay 1a ché phim chira hop chét c6 cong thire (II)
v6i lugng it nhat 1a 99% dwong hrong, 99,5% dwong lwong, 99,8% duong lugng, va
99,9% duong lugng, tinh theo tdng duong lwong clia hop chét ¢6 cong thire (1) va
chit ddng phan atrop ctia né, cac hop chét ¢ cong thirc (B-1) va (B-2). Ché phim
theo phuong 4n nay 1a dugc phim.

Theo mot phuong an, ché phdm duoc @& xudt chira hop chét c6 cong thirc (III).
Sang ché theo phuong 4n nay 14 ché phim chira hdn hop gdm (i) hop chit c6 cong
thirc (IIT) va (ii) mdt hodc ca hai chit ddng phén atrop ciia né, cac hop chit c6 cong
thirc (B-3) va (B-4), theo ty 18 bat ky.

Theo mot phuong 4n, ché phdm dugc dé xuit chira hop chét ¢6 cong thuc (I1I) véi
lugng it nhat 1a 98% duong lugng, tinh theo téng duwong luong cua hop chét co
cong thirc (IIT) va chat ddng phén atrop ctia n6, cac hop chit c6 cong thirc (B-3) va
(B-4). Sang ché theo phuong 4n nay 14 ché phdm chira hop chét c6 cong thuc (III)
v6i hrgng it nhat 1a 99% dwong hwong, 99,5% dwong lwong, 99,8% duong lugng, va
99,9% dwong lugng, tinh theo tdng duong lugng cia hop chét c6 cong thirc (I1I) va
chit ddng phén atrop clia né, cac hop chit c6 cong thuc (B-3) va (B-4). Ché phim
theo phuong 4n nay 13 duoc phim.

Theo mét phuong an, ché phidm duoc d& xudt chira hop chét c6 cong thuc (IV).
Séang ché theo phuong 4n nay 1a ché phdm chira hdn hop gdm (i) hop chét c6 cong
thirc (IV) va (ii) mot hodic ca hai chét déng phan atrop ciia nd, cac hop chét c6 cong
thirc (B-5) va (B-6), theo ty 18 bt ky.

Theo mot phwong 4n, ché phim dugc dé xuit chira hop chét ¢6 cong thirc (IV) véi
lwgng it nhat 13 98% duong hrong, tinh theo tdng duong lugng cla hop chét c6
cong thirc (IV) va chét ddng phan atrop ctia n6, cac hop chit co cong thirc (B-5) va
(B-6). Sang ché theo phuong 4n nay 14 ché phim chira hop chét c6 cong thic (IV)
v6i lugng it nhét 13 99% dwong luong, 99,5% duong luong, 99,8% duong lugng, va
99,9% dwong lugng, tinh theo tdng duwrong lugng cia hop chét c6 cong thirc (IV) va
chit ddng phén atrop cta nd, cac hop chit c6 cong thirc (B-5) va (B-6). Ché phdm
theo phuong an nay 13 dugc phim.

Theo mdt phuong 4n, ché phdm duoc d& xuét chira hop chét c6 cong thuc (V). Sang
ché theo phuong 4n nay 14 ché phdm chira hdn hop gdm (i) hop chét c6 cong thirc
(V) va (ii) mét hodc ca hai chit ddng phan atrop ctia no, cac hop chét c6 cong thirc
(B-7) va (B-8), theo ty 1 bt ky.
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Theo mét phuong 4n, ché phim duogc d& xuit chira hop chit ¢6 cong thirc (V) véi
luong it nhét 12 98% dwong lwong, tinh theo tdng duong lugng ciia hop chét co
cong thirc (V) va chét ddng phan atrop cia nd, cic hop chat c6 cong thirc (B-7) va
(B-8). Sang ché theo phuong 4n nay 1a ché phdm chira hop chit c6 cong thie (V)
v6i lugng it nhét 12 99% duong luong, 99,5% duong luong, 99,8% duong luong, va
99,9% duong lugng, tinh theo tdng duong hrong ctia hop chét c6 cong thire (V) va
chét ddng phén atrop ciia nd, cic hop chét c6 cong thire (B- 7) va (B-8). Ché phim
theophuongannayladuocphwn

Theo mot phuong an, ché phdm dugc dé xudt chira hop chét c6 cong thie (II-1).
Sang ché theo phuong 4n nay 14 ché phim chtra hdn hop gdm (i) hop chét c6 cong
thirc (II-1) va (ii) mot hodc nhiéu chit déng phan atrop ciia n6, cac hop chit c6
cong thirc (I1-2), cong thirc (B-1) va (B-2), theo ty 16 bat ky.
Thcorn@tphuongén,chéphénlduqcdéxuétchﬂahqpchétcécéngthﬁc(ILl)véi
lugng it nhét 12 98% duong luong, tinh theo téng dwong lugng clia cac hop chit c6
cong thic (I1-1), (11-2), (B-1), va (B-2). Sang ché theo phuong 4n nay 1a ché phdm
chira hop chét ¢6 cong thirc (II-1) véi lwong it nhét 13 99% duong luong, 99,5%
duong lugng, 99,8% duong lugng, va 99,9% duong lugng, tinh theo tdng dwong
lugng ciia cac hop chét c6 cong thirc (II-1), (II-2), (B-1), va (B-2). Ché phim theo
phuong 4n nay 13 duge phim.

Theo mot phuong 4n, ché phdm dugc @ xuét chia hQ]S chat c6 cong thuc (I1-2).
Sang ché theo phuong 4n nay 1a ché phdm chtra hén hop gdm (i) hop chét c6 cong
thirc (II-2) va (ii) mt hodc nhiéu chit ddng phén atrop ctia n6, cac hop chét co
cong thirc (II-2), cong thirc (B-1) va (B-2), theo ty 1& bat ky. '
Theorn@tphuongén,chéphénldugcdéxuétchﬁahqpchétcécéngth&c(ILZ)véi
lugng it nhét 12 98% duong luong, tinh theo tdng duong lugng clia cac hop chét c6
cong thire (II-1), (11-2), (B-1), va (B-2). Sang ché theo phuong 4n nay 12 ché phdm
chtra hop chét c6 cong thic (I1-2) véi lugng it nhit 13 99% dwong luong, 99,5%
duong lugng, 99,8% duong lugng, va 99,9% duong lugng, tinh theo téng duong
lugng ciia cac hop chét c6 cong thirc (II-1), (II-2), (B-1), va (B-2). Ché phdm theo
phuong 4n nay 14 dugc phim.

Theo mét phuong an, ché phim duoc dé xudt chira hop chét c6 cong thuc (III-1).
Sang ché theo phuong 4n nay 1a ché phim chtra hén hop gdm (i) hop chét ¢ cong
thirc (I1I-1) va (ii) mét hodc nhidu chit dépg phén atrop ctia nd, cic hop chét co
cong thue (I11-2), cong thic (B-3) va (B-4), theo ty 18 bét ky.
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Theo mdt phuong an, ché phim duge dé xuit chira hop chét c6 cong thire (I11-1)
v6i luong it nhit 1a 98% duong luong, tinh theo tdng duong lwong clia cac hop chit
c¢6 cong thirc (II-1), (I1I-2), (B-3), va (B-4). Sang ché theo phuong 4n nay 1a ché
phim chira hop chét c6 cong thirc (I1I-1) v6i luong it nhét 13 99% duong luong,
99,5% duong lugng, 99,8% duong lugng, va 99,9% duong lugng, tinh theo téng
dwong luong ciia cac hop chit c¢6 cong thiuc (III-1), (III-2), (B-3), va (B-4). Ché
pham theo phuong 4n nay 1a dugc phdm.

Theo mét phuong 4n, ché phidm duoc dé xuét chira hop chét c¢6 cong thirc (I11-2).
Sang ché theo phuong 4n nay 14 ché pham chira hdn hop gbém (i) hop chét c6 cong
thire (I11-2) va (ii) mot hodc nhiéu chit déng phan atrop ciia né, cic hop chét c6
cong thirc (I1I-1), cong thirc (B-3) va (B-4), theo ty 18 bat ky.

Theo mét phuong an, ché phdm duoc d& xuét chira hop chét c6 cong thuc (I11-2)
v6i lugng it nhat 13 98% dwong lugng, tinh theo tong duong lugng cuia cac hop chit
c6 cong thire (III-1), (II-2), (B-3), va (B-4). Sang ché theo phuong 4n niy 1a ché
phim chira hop chét ¢ cong thirc (I1I-2) v6i lugng it nhét 12 99% duong luong,
99,5% duong luong, 99,8% duong lugng, va 99,9% duong lugng, tinh theo téng
duong luong cia cac hop chét ¢6 cong thic (I11-1), (II-2), (B-3), va (B-4). Ché
pham theo phuong 4n nay 1 duoc phim.

Theo mdt phuong 4n, ché phim dugc dé xuét chira hop chét c6 cong thirc (IV-1).
Séang ché theo phuong 4n nay 1a ché phidm chira hén hop gdm (i) hop chét ¢6 cong
thirc (IV-1) va (ii) mot hoic nhiéu chit déng phén atrop ciia n6, cac hop chét co
cong thire (IV-2), cong thirc (B-5) va (B-6), theo ty 18 bat ky.

Theo mét phuong an, ché phdm dugc dé xuét chira hop chét c6 cong thirc (IV-1)
v6i lugng it nhét 13 98% duong lugng, tinh theo tong dwong luong ciia cac hop chét
c¢6 cong thire (IV-1), (IV-2), (B-5), va (B-6). Sang ché theo phuong 4n nay 1a ché
pham chira hgp chét c6 cong thirc (IV-1) v6i lugng it nhit 13 99% duong lugng,
99,5% duong lugng, 99,8% duong lugng, va 99,9% duong hrong, tinh theo tong
dwong luong ciia cac hop chit c6 cong thirc (IV-1), (IV-2), (B-5), va (B-6). Ché
phim theo phuong 4n nay 1 duoc phim.

Theo mét phuong 4n, ché phidm dugc dé xuét chira hop chéit c¢6 cong thirc (IV-2).
Sang ché theo phuong 4n nay 14 ché phdm chira hdn hop gdm (i) hop chit c6 cong
thirc (IV-2) va (ii) mot hoic nhiéu chit ddng phén atrop cua nd, cic hop chét c6
cong thirc (IV-1), cong thirc (B-5) va (B-6), theo ty 1& bét ky.
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Theo mot phuong 4an, ché phdm dugce dé xudt chira hop chét c6 cong thirc (IV-2)
v6i lugng it nhit 1a 98% duong luong, tinh theo téng duong hrong cia cac hop chit
c¢6 cong thie (IV-1), (IV-2), (B-5), va (B-6). Sang ché theo phuong 4n ndy 1a ché
pham chira hop chét c6 cong thirc (IV-2) v6i luong it nhit 13 99% duong lugng,
99,5% duong lugng, 99,8% duong lugng, va 99,9% dwong lugng, tinh theo téng
duong luong ciia cac hop chit co cong thiuc (IV-1), (IV-2), (B-5), va (B-6). Ché
pham theo phuong 4n nay 13 dugc phm.

Theo mot phuong an, ché phim dugc dé xuét chira hop chét c6 cong thirc (V-1).
Séang ché theo phwong 4n nay 1a ché phdm chira hdn hop gdm (i) hop chit c6 cong
thire (V-1) va (ii) mdt hodic nhiéu chit déng phan atrop ciia n6, cac hop chét co
cong thirc (V-2), cong thirc (B-7) va (B-8), theo ty 18 bat ky.

Theo mét phuong 4n, ché phim duoc dé xudt chira hop chét ¢6 cong thirc (V-1) voi
luong it nhit 1a 98% dwong lugng, tinh theo tdng dwong lugng ciia cac hop chét ¢6
cong thire (V-1), (V-2), (B-7), va (B-8). Sang ché theo phuong 4n nay 1a ché phim
chira hop chit c6 cong thirc (V-1) véi luong it nhat 1 99% dwong lugng, 99,5%
duong luong, 99,8% dwong lugng, va 99,9% duong luong, tinh theo téng duong
lugng cta cac hop chit c¢6 cong thirc (V-1), (V-2), (B-7), va (B-8). Ché phim theo
phuong 4n nay 13 dugc phim.

Theo médt phuong 4an, ché phdm duoc dé xuit chira hop chit c6 cong thirc (V-2).
Sang ché theo phuong 4n nay 1a ché phdm chira hdn hop gdm (i) hop chét c6 cong
thirc (V-2) va (ii) mot hozc nhiéu chit déng phan atrop ciia né, cic hop chit co
cong thirc (V-1), cong thirc (B-7) va (B-8), theo ty 18 bét ky.

Theo mét phuong 4n, ché phim dugc dé xuét chira hop chét c6 cong thire (V-2) véi
lugng it nhit 12 98% dwong luong, tinh theo téng dwong ligng cia céc hop chét c6
codng thire (V-1), (V-2), (B-7), va (B-8). Sang ché theo phuong 4n nay 14 ché phdm
chira hop chit c6 cong thirc (V-2) véi luong it nhét 13 99% dwong luong, 99,5%
duong lugng, 99,8% duong lugng, va 99,9% duong lugng, tinh theo tdng dwong
lwong clia cac hop chit c6 cong thie (V-1), (V-2), (B-7), va (B-8). Ché phdm theo

phuong 4n nay 13 dugc phim.

Céc dang tinh thé
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Bang 1

Vidu Dang

2 M-1

11 H-1

11 N-2

11 M-1

28 M2-1

33 M2-1

Theo mot phuong an, hop chit néu trong vi du 2 dugce tao ra dudi dang nguyén liéu
két tinh bao gdm dang M-1. Dang tinh thé nay cia hop chét néu trong vi du 2 bao
- gbm dang tinh thé solvat metanol ma trong ban mo ta nay dugc goi 1a "Dang M-1"
ctia vi du 2. dang M-1 ctia hop chit néu trong vi du 2 bao gdm mdt phén tr metanol
dbi v6i mbi phan tir ciia hop chét néu trong vi du 2.

Theo mdt phuong an, dang M-1 ctia hop chét néu trong vi du 2 duge dic trung bédi

tham s0 & don vi gan bang cac tham s6 sau:

Kich thuéce 6:
a=975A
b=1421A
c=2126A
a=90,0°
B =90,0°
v =90,0°

Nhém khéng gian: P2,2;2;

Phan tir ctia hop chét néu trong vi du 2/don vi khong dbi xung: 1

Thé tich/s phén tir trong 6 don vi = 736 A3

Mit do (tinh duoc) = 1,391 g/em’,

trong d6 tham sb 6 don vi cta hgp chét dang M-1 dugc do & nhiét 49 khoang 203 K
(-70,15°C).

Theo mot phuong an khéc, dang M-1 ciia hop chét néu trong vi du 2 duge dic
trung béi toa d6 nguyén tir ty 18 vé co ban nhu dugc liét ké trong Bang 2.
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Béang 2

Toa do nguyén tir ty 1¢ ctia hop chit néu trong vi du 2, dang M-1 tinh dugc & nhiét

22050

d6 khoang 203 K (-70,15°C); toa d6 nguyén tir (x10%)

Nguyén Nguyén
tr X Y Z to X Y Z
Cli 0,5111 | 0,2098 | 0,2452 C31 | 0,4401 | 0,5750 | -0,1415
N1 0,4284 | -0,0941 | 0,0651 03 0,6826 | 0,3654 | -0,0574
Cl 0,4089 | 0,0402 | 0,2141 04 0,6337 | 0,5004 | 0,1344
C2 0,4430 | -0,0331 | 0,1143 C32 | 0,5414 | 0,6667 | 0,0876
C3 0,5134 | -0,0987 | -0,0462 F1 0,3478 | 0,7048 | -0,0014
C4 0,5311 | 0,0412 | 0,0962 05 0,4744 | -0,2738 | -0,2654
Cs 0,5042 | -0,0618 | 0,0142 C33 | 0,3392 | -0,2608 | -0,2825
Cé6 0,3830 | -0,0362 | 0,1748 H1 0,3792 | -0,1452 | 0,0656
C7 0,6528 | 0,0676 | -0,0127 H2 0,3702 | 0,0415 | 0,2546
C8 0,4911 | 0,1146 | 0,1945 H3 0,4665 | -0,1543 | -0,0570
C9 0,5570 | 0,1167 | 0,1365 H4 0,7002 | 0,1230 | -0,0020
C10 | 0,5928 | -0,0859 | -0,1587 HS 0,7175 | 0,0617 | -0,1027
Ci1 | 0,5718 | 0,0218 | 0,0316 H6 0,6298 | -0,2150 | -0,1502
C12 | 0,5929 | -0,0521 | -0,0902 H7 0,4710 | -0,0582 | -0,2356
C13 | 0,6628 | 0,0308 | -0,0728 H8 0,4881 | 0,0302 | -0,1910
01 0,5612 | -0,1842 | -0,1607 H9 0,3896 | -0,0531 | -0,1713
C14 | 0,4745 | -0,0373 | -0,1922 | H10 | 0,8030 | -0,0882 | -0,1671
CI5 |0,2943 | -0,1171 | 0,1922 H11 | 0,7361 | 0,0009 | -0,1996
Cl6 | 0,7270 | -0,0662 | -0,1926 | H12 | 0,7275 | -0,0988 | -0,2327
02 0,2647 | -0,1777 | 0,1522 H13 | 0,1959 | -0,1676 | 0,2631
N2 0,2483 | -0,1213 | 0,2514 | H14 | 0,2709 | -0,0777 | 0,2782
C17 | 0,6935 | 0,3440 | 0,0689 H15 | 0,8945 | 0,3782 | 0,0608
C18 | 0,8335 | 0,3314 | 0,0747 H16 | 0,9776 | 0,2391 | 0,1046
C19 |0,6506 | 0,1944 | 0,1165 H17 | 0,8245 | 0,1265 | 0,1406
C20 | 0,5982 | 0,2769 | 0,0896 | HI8 | 0,3989 | 0,2335 | 0,0902
C21 10,8827 | 0,2492 | 0,1010 H19 | 0,4275 | 0,3135 | 0,0399
Cc22 | 0,7908 | 0,1819 | 0,1221 H20 | 0,4165 | 0,3393 | 0,1122
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Nguyén Nguyén
tu X Y Z ta X Y Z
C23 0,4470 | 0,2921 | 0,0824 H21 0,3195 | 0,6857 | -0,1180
N3 0,6425 | 0,4284 | 0,0392 H22 | 0,5646 | 0,4622 | -0,1434
c24 | 0,6079 | 0,5032 | 0,0785 H23 0,4213 | 0,5761 | -0,1848
N4 0,5449 | 0,5793 | 0,0505 H24 | 0,4485 | 0,6782 | 0,1021
C25 0,5043 | 0,5772 | -0,0128 | H25 | 0,5711 | 0,7190 | 0,0615
C26 | 0,6347 | 0,4289 | -0,0265 | H26 | 0,6021 | 0,6608 | 0,1234
C27 |0,3810 | 0,6409 | -0,1018 | H27 | 0,4880 | -0,2496 | -0,2304
C28 | 0,5564 | 0,5079 | -0,0530 | H28 | 0,2809 | -0,3001 | -0,2565
C29 |0,5260 | 0,5081 | -0,1169 | H29 | 0,3273 | -0,2780 | -0,3263
C30 |0,4122 | 0,6409 | -0,0392 | H30 | 0,3142 | -0,1953 | -0,2767

Theo mdt phuong 4n, hop chat néu trong vi du 11 duoc tao ra du6i dang nguyén
lidu két tinh bao gdbm dang H-1. Dang tinh thé nay cta hop chét néu trong vi du 11
bao gbém dang tinh thé monohydrat ma trong ban md ta ndy dugc goi la "Dang H-1"
ctia vi du 11. dang H-1 ctia hop chét néu trong vi du 11 bao gdm mot phéan tr nude
d6i v6i mbi phén tir ctia hop chét néu trong vi du 11.
Theo mot phuong an, dang H-1 cia hop chét néu trong vi du 11 dugc dac trung bdi
tham s6 6 don vi gin bang cac tham sb sau:
Kich thuéc 6:

a=941A

b=14,51 A

c=21,12A

a =90,0°

B =90,0°

v =90,0°
Nhom khong gian: P2,2,2;
Phén tir ctia hop chét néu trong vi du 11/don vi khong dbi xtmng: 1
Thé tich/s6 phan tir trong 6 don vi = 721 A®
Mat d6 (tinh duoc) = 1,396 g/cm’,
trong d6 tham s 6 don vi ctia hop chit dang H-1 dugc do & nhiét d6 bing khoang
nhiét o trong phong.
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Theo mot phuong 4n khéc, dang H-1 cta hop chit néu trong vi du 11 duge dic
trung bdi phd nhiu xa bot tia x (PXRD) md phong gin gidng nhu phd duoc thé
hién trén Fig. 7 va/hodc bdi phd PXRD thir nghiém gin giéng nhu phd duoc thé
hién trén Fig. 7.

Theo mot phuong 4n khéc nita, dang H-1 ciia hop chét néu trong vi du 11 duoc dic

trung béi toa d6 nguyén tir ty 18 vé co ban nhu duoc liét ké trong Bang 3.

Bang 3
Toa do nguyén tir ty 1€ ctia hgp chét néu trong vi du 11, dang H-1 tinh dugc & nhiét
d6 trong phong; toa d nguyén tir (x10%)

Newyen| o Y z |hewenl Y z

tr tir

Cll | 0,4783 | 0,2052 | 0,2387 | C30 | 0,3848 | 0,6446 | -0,0985
N1 | 0,4348 | -0,0990 | 0,0600 | C31 |0,4396 | 0,5789 | -0,1388
Cl | 04427 [-0,0381 | 0,1093 | 03 |0,6707 | 0,3631 | -0,0545
C2 |03961 | 0,0338 | 0,2082 | O4 |0,6282 | 0,4945 | 0,1389
C3  [0,5280 | 0,0384 | 0,0908 | C32 | 0,5492 | 0,6607 | 0,0922
C4 |0,5215 | -0,0998 | -0,0525 | DI | 0,4548 | 0,6763 | 0,1057
C5 | 03806 | -0,0431 | 0,1694 | D2 | 0,5866 | 0,7098 | 0,0666
'C6 |0,6503 | 0,0680 |-0,0190 | D3 |0,6089 | 0,6519 | 0,1285
C7 |0,5093 | -0,0648 | 0,0087 | F1 | 03543 | 0,7073 | 0,0021
C8 |0,5466 | 0,1131 | 0,1314 | 05 | 0,3852 | -0,2732 |-0,2607
C9 |04735]0,1097 | 0,1887 | HI | 0,3903 | -0,1507 | 0,0608
C10 | 05719 | 0,0201 | 0,0261 | H2 | 0,3536 | 0,0342 | 0,2480
C11 |0,6615 | 0,0322 |-0,0793 | H3 | 0,4783 | -0,1556 | -0,0631
C12 | 05970 | -0,0514 | -0,0970 | H4 | 0,6945 | 0,1233 | -0,0086
C13 | 0,5968 | -0,0824 | -0,1662 | H5 | 0,7136 | 0,0645 | -0,1094
Ol |0,5643 |-0,1789 | -0,1705 | H6 | 0,6241 | -0,2085 | -0,1509
Cl4 |0,7370 | -0,0628 | -0,1994 | H7 | 0,8132 | -0,0904 | -0,1760
C15 | 044767 | -0,0343 | -0,1997 | H8 | 0,7514 | 0,0026 | -0,2019
Cl6 | 03010 | -0,1271 | 0,1879 | H9 | 0,734 | -0,0882 | -0,2414
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Ngwyen | Y z |Tewerl g Y y4

tir tir

02 [0,2749 [-0,1874 | 0,1484 | H10 | 0,4742 | -0,0535 | -0,2431
N2 | 0,2591 [ -0,1344 | 02483 | HI1 | 0,4909 | 0,0312 | -0,1976
C17 [0,6425| 0,1917 | 0,1143 | HI12 | 0,3885 | -0,0499 | -0,1795
C18 |0,6863 | 03413 | 0,0723 | HI13 | 0,2127 | -0,1822 | 0,2605
C19 |0,7866 | 0,1827 | 0,1254 | H14 | 0,2789 | -0,0913 | 0,2748
C20 [0,8297 | 03327 | 0,0837 | HI5 | 0,8211 | 0,1285 | 0,1433
C21 |0,8807 | 0,2530 | 0,1104 | H16 | 0,8915 | 0,3806 | 0,0735
C22 10,5887 | 0,2724 | 0,0870 | H17 | 009774 | 02462 | 0,1183
C23 | 0,4341 | 0,2839 | 0,0745 | HI8 | 0,3940 | 0,3251 | 0,1052
N3 [ 0,6351 | 0,4252 | 0,0428 | HI9 | 0,3878 | 0,2250 | 0,0774
C24 | 0,6028 | 0,4987 | 0,0826 | H20 | 0,4206 | 0,3088 | 0,0328
N4 |0,5451 | 0,5756 | 0,0548 | H21 | 0,5571 | 0,4629 | -0,1402
C25 |0,5048 | 0,5763 | -0,0091 | H22 |0,3260 | 0,6907 | -0,1143
C26 |0,5515 | 0,5068 |-0,0496 | H23 | 0,4216 | 0,5818 | -0,1821
C27 |0,6265| 0,4268 | -0,0234 | H24 | 0,4426 | -0,2428 | -0,2322
C28 [0,5218 | 0,5088 | -0,1139 | H25 | 0,2940 | -0,2508 | -0,2576
C29 | 04158 | 0,6426 | -0,0357 | - - - -

Theo mot phuong 4n, hop chét néu trong vi du 11 duge tao ra dudi dang nguyén

lidu két tinh bao gdm dang N-2. Dang tinh thé nay ctia hop chét néu trong vi du 11

bao gbém dang tinh thé nguyén chit ma trong ban md ta nay dugc goi 1a "Dang N-2"

cuavidull.

Theo mot phuong 4n, dang N-2 cia hop chit néu trong vi du 11 dugc déc trung boi

tham s6 6 don vi gan bing cac tham sb sau:

Kich thuéce 6:
a=10,89 A
b=9,47A
c=1428A
o =90,0°
B=105,5°
v =90,0°
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Nhoém khong gian: P2,

22050

Phan tir ctia hop chit néu trong vi du 11/don vi khong dbi xtng: 1
Thé tich/sé phan tir trong 6 don vi =710 A>
M3t d6 (tinh dugc) = 1,369 g/em?,

trong d6 tham sb6 6 don vi ctia hop chét dang N-2 dugc do ¢ nhiét do béng khoang
nhiét do trong phong.

Theo mdt phuong 4n khéc, dang N-2 ciia hop chit néu trong vi du 11 dugc dic
trung béi phd nhifu xa bot tia x (PXRD) md phong gin gibng nhu phd duogc thd

hién trén Fig. 8.

Theo mdt phuong an khac, dang N-2 ciia hgp chét néu trong vi du 11 dugc dic

trung boi toa do nguyén tir ty 18 vé co ban nhu duge liét ké trong Bang 4.

Béang 4

- Toa d0 nguyén tit ty 1& ciia hop chét néu trong vi du 11, dang N-2 tinh dugc ¢ nhiét

d6 trong phong; toa do nguyén tr (x10%)

Nguyén Nguyén
tor X Y Z o X Y Z
Cll 0,0126 | 0,5814 | -0,0398 | C35 0,7220 | 0,5668 | -0,2168
N28 | 0,4096 | 0,6892 | -0,1985 | C37 0,5426 | 0,6797 | -0,1732
N1 0,3977 | 0,4748 | 0,3228 C34 0,7717 | 0,4812 | -0,2747
Cé6 0,2421 | 0,6140 | 0,0877 C33 0,6929 | 0,4253 | -0,3569
C3 0,1740 | 0,4291 | 0,2250 038 0,6061 | 0,7269 | -0,0972
C4 0,0901 | 0,4607 | 0,1367 039 0,2156 | 0,6776 | -0,3073
C7 0,3291 | 0,5833 | 0,1771 C40 0,3090 | 0,5904 | -0,4562
C10 | 0,6696 | 0,7241 | 0,2527 F41 0,4905 | 0,3950 | -0,4631
C8 0,4600 | 0,6251 | 0,2204 H1 0,3995 | 0,4230 | 0,3726
C2 0,2949 | 0,4910 | 0,2436 H4 0,0089 | 0,4214 | 0,1210
C5 0,1241 | 0,5497 | 0,0709 | HIO0 0,7276 | 0,7822 | 0,2338
Cl1 | 0,7085 | 0,6521 | 0,3424 | HI2 0,6458 | 0,5184 | 0,4295
C12 | 0,6222 | 0,5671 | 0,3708 H9 0,5245 | 0,7578 | 0,1329
CI13 | 0,4986 | 0,5553 | 0,3100 | HI5 0,8171 | 0,6734 | 0,5263
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Nguyén Nguyén

tr X Y Z tu X Y Z
C9 0,5476 | 0,7104 | 0,1920 | H17A | 1,0065 | 0,5391 | 0,4070
C14 | 0,8476 | 0,6567 | 0,4037 | H17B | 0,9217 | 0,5650 | 0,3009
O15 | 0,8564 | 0,6165 | 0,5020 | H17C | 0,8800 | 0,4535 | 0,3675
C18 | 0,1439 | 0,3323 | 0,2987 | H16A | 0,8623 | 0,8699 | 0,4274
C17 | 0,9207 | 0,5431 | 0,3663 | H16B | 0,9097 | 0,8236 | 0,3375
Cl16 | 0,9095 | 0,7999 | 0,4029 | H16C | 0,9956 | 0,7969 | 0,4432
019 |0,2223 | 0,3164 | 0,3783 | H20A | 0,0121 | 0,2121 | 0,3182
N20 | 0,0317 | 0,2672 | 0,2766 | H20B | -0,0212 | 0,2801 | 0,2206
C21 | 0,2745 | 0,7085 | 0,0137 | H26 | 0,2130 | 0,8882 | 0,0612
C22 | 0,3280 | 0,6518 | -0,0566 | H24 | 0,3419 | 0,9439 | -0,1733
C23 | 0,3515 | 0,7447 | -0,1255 | H25 | 0,2557 | 1,0368 | -0,0544
C26 | 0,2482 | 0,8516 | 0,0138 | H27A | 0,2879 | 0,4513 | -0,1048
C24 | 0,3252 | 0,8854 | -0,1258 | H27B | 0,3664 | 0,4581 | 0,0045
C25 | 0,2734 | 0,9408 | -0,0553 | H27C | 0,4341 | 0,4851 | -0,0779
C27 | 0,3567 | 0,4978 | -0,0589 | H35 | 0,7752 | 0,6032 | -0,1598
C29 | 0,3283 | 0,6529 | -0,2889 | H34 | 0,8585 | 0,4614 | -0,2581
N30 | 0,3839 | 0,5912 | -0,3541 | H33 0,7257 | 0,3648 | -0,3955
C36 | 0,5943 | 0,5995 | -0,2422 | D40A | 0,2768 | 0,4970 | -0,4739
C31 | 0,5122 | 0,5507 | -0,3280 | D40B | 0,3622 | 0,6185 | -0,4968
C32 | 0,5654 | 0,4577 | -0,3830 | D40C | 0,2390 | 0,6551 | -0,4647

Theo mét phuong 4n, hop chit néu trong vi du 11 dugc tao ra dudi dang nguyén
liéu két tinh bao gdm dang M-1. Dang tinh thé nay ciia hop chit néu trong vi du 11
bao gdm dang tinh thé solvat metanol ma trong ban mo ta nay dugc goi 1a "Dang
M-1" ctia vi dy 11. dang M-1 ciza hop chéit néu trong vi du 11 bao gbém mot phan tir
metanol dbi v&i mbi phan tir ciia hop chét néu trong vi du 11.

Theo mdt phuong 4n, dang M-1 ctia hgp chét néu trong vi du 11 duge dic trung béi

tham s 6 don vi gin bang cac tham sb sau:

Kich thuéc 6:
a=978 A
b=14,26 A
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c=21,38 A
a =90,0°
B =190,0°
v =90,0°
Nhom khong gian: P2,2,2,
Phan tir ciia hop chét néu trong vi du 11/don vi khong déi ximg: 1
Thé tich/s6 phén tir trong 6 don vi = 746 A’
Mat db (tinh dugc) = 1,381 g/em’,
trong d6 tham s6 6 don vi ciia hop chit dang M-1 dugc do & nhiét do bang khoang
nhiét o trong phong.

Theo médt phuong 4n khac, dang M-1 ciia hop chit néu trong vi du 11 dugc dic
trung boi phd nhidu xa bot tia x (PXRD) mb phéng gin gidng nhu phd duogc thé
hién trén Fig. 9 vi/hodc béi phd PXRD thir nghiém gan gidng nhu phd dugc thé
hién trén Fig. 9.

Theo mdt phuong 4n khac, dang M-1 ciia hop chit néu trong vi du 11 duge dic
trung béi toa d6 nguyén tir ty 18 v& co ban nhu duoc liét ké trong Bang 5.

Bang 5
Toa 40 nguyén tir ty 1€ cuia hop chét néu trong vi du 11, dang M-1 tinh dugc & nhiét
do trong phong; toa dd nguyén tir (x10%)

Nguyén Nguyén
t X Y Z tu X Y Z
Cl1 0,5122 | 0,2066 | 0,2450 C31 | 0,4398 | 0,5745 | -0,1396
N1 0,4273 | -0,0936 | 0,0641 03 0,6783 | 0,3646 | -0,0559
Cl 0,5289 | 0,0415 | 0,0955 04 0,6315 | 0,4993 | 0,1345
C2 0,5116 | -0,0974 | -0,0464 | C32 | 0,5414 | 0,6652 | 0,0884
C3 0,5023 | -0,0607 | 0,0136 DI | 0,4501 | 0,6772 | 0,1028
C4 0,4097 | 0,0384 | 0,2129 D2 0,5715 | 0,7164 | 0,0628
C5 0,3831 | -0,0373 | 0,1735 D3 0,6014 | 0,6588 | 0,1237
Cé 0,4422 | -0,0331 | 0,1135 F1 0,3490 | 0,7042 | -0,0007
C7 0,5686 | 0,0224 | 0,0311 05 0,4716 | -0,2733 | -0,2643
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Nguyén Nguyén
ta X Y Z o X Y Z
C8 0,5550 | 0,1158 | 0,1358 C33 |0,3374 | -0,2588 | -0,2808
C9 0,6496 | 0,0688 | -0,0131 H1 0,3791 | -0,1440 | 0,0644
Ci10 | 0,4913 | 0,1125 | 0,1938 H2 0,4656 | -0,1521 | -0,0572
C11 | 0,5915 | -0,0838 | -0,1580 H3 0,3719 | 0,0392 | 0,2528
C12 | 0,5911 | -0,0506 | -0,0901 H4 0,6960 | 0,1235 | -0,0027
C13 | 0,6594 | 0,0319 | -0,0724 H5 0,7131 | 0,0626 | -0,1019
01 0,5610 | -0,1824 | -0,1606 H6 0,6289 | -0,2124 | -0,1504
Cl4 | 0,2956 | -0,1 183 0,1908 H7 0,4747 | -0,0549 | -0,2350
C15 | 0,4743 | -0,0364 | -0,1918 HS8 0,4845 | 0,0304 | -0,1890
Cl6 | 0,7257 | -0,0643 | -0,1914 H9 0,3894 | -0,0547 | -0,1729
02 0,2663 | -0,1785 | 0,1512 | H10 | 0,8000 | -0,0891 | -0,1672
N2 0,2503 | -0,1229 | 0,2496 | HI11 | 0,7373 | 0,0021 | -0,1964
C17 | 0,6898 | 0,3431 | 0,0697 | HI12 | 0,7247 | -0,0938 | -0,2318
C18 | 0,8290 | 0,3311 | 0,0758 | H13 | 0,1990 | -0,1687 | 0,2610
C19 |0,5954 | 0,2757 | 0,0893 | H14 | 0,2724 | -0,0800 | 0,2760
C20 | 0,6478 | 0,1941 | 0,1162 | HI5 | 0,8889 | 0,3773 | 0,0621
c21 |0,7878 | 0,1825 | 0,1226 | H16 | 0,8214 | 0,1281 | 0,1410
c22 |0,8782 | 0,2501 | 0,1022 | H17 | 0,9719 | 0,2410 | 0,1065
C23 | 0,4452 | 0,2902 | 0,0817 | H18 | 0,4004 | 0,2305 | 0,0788
N3 0,6391 | 0,4273 | 0,0400 | HI19 | 0,4283 | 0,3257 | 0,0444
C24 | 0,6052 | 0,5019 | 0,078 | H20 | 0,4104 | 0,3238 | 0,1173
N4 0,5432 | 0,5777 | 0,0514 | H21 | 0,5610 | 0,4617 | -0,1409
C25 | 0,5035 | 0,5761 | -0,0117 | H22 | 0,3229 | 0,6851 | -0,1163
C26 | 0,6313 | 0,4281 | -0,0253 | H23 | 0,4215 | 0,5757 | -0,1823
C27 | 0,5542 | 0,5067 | -0,0516 | H24 | 0,4869 | -0,2481 | -0,2306
C28 | 0,5238 | 0,5074 | -0,1149 | H25 | 0,3304 | -0,2025 | -0,3052
C29 |0,3824 | 0,6403 | -0,1003 | H26 | 0,2828 | -0,2527 | -0,2437
C30 | 04126 | 0,6400 | -0,0381 | H27 | 0,3053 | -0,3110 | -0,3050

Theo mét phuong 4n, hop chit néu trong vi du 28 duoc tao ra dudi dang nguyén

liéu két tinh bao gdm dang M2-1. Dang tinh thé nay ciia hop chét néu trong vi du
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28 bao gdm dang tinh thé solvat metanol ma trong ban mo ta nay dugc goi 1a "Dang
M2-1" cta vi du 28. dang M2-1 clia hgp chit néu trong vi du 28 bao gdm hai phan
tir metanol d6i voi mdi phén tir cua hop chét néu trong vi du 28.
Theo mot phuong 4n, dang M2-1 ctia hop chit néu trong vi du 28 dugc dic trung
boi tham s6 6 don vi gin bang c4c tham sb sau:
Kich thuéc 6:

a=924A

b=797A

c=22,12A

a=90,0°

B=94,1°

v =90,0°
Nhoém khong gian: P2,
Phan tir ctia hop chit néu trong vi du 28/don vi khong dbi ximg: 1
Thé tich/s6 phan tir trong 6 don vi = 813 A3
Mat d6 (tinh dugc) = 1,301 g/em’,
trong d6 tham sb6 6 don vi cda hop chét dang M2-1 dugc do ¢ nhiét d6 khoang 173
K (-100,15°C).

Theo mot phuong 4n khéc, dang M2-1 ctia hop chit néu trong vi du 28 dugc dic
trung béi phd nhifu xa bt tia x (PXRD) md phéng gin gidng nhu phd duge thé
hién trén Fig. 10.

Theo mot phuong én khac, dang M2-1 ctia hop chit néu trong vi du 28 duoc dic

trung béi toa do nguyén tir ty 18 vé co ban nhur dugc liét ké trong Béng 6.

Bang 6
Toa d9 nguyén it ty 1& ciia hop chit néu trong vi du 28, dang M2-1 tinh dugc &
nhiét do khoang 173 K (-100,15°C); toa d6 nguyén tir (x10%)

Nguyén Nguyén
to X Y Z tr X Y Z
N1 0,1027 | 0,4043 | 0,3748 05 -0,0788 | -0,0991 | 0,4776
Cl1 -0,2232 | 0,3960 | 0,2673 C33 0,0326 | -0,1899 | 0,4513
C2 0,0404 | 0,5638 | 0,2929 06 0,4799 | 1,1498 | 0,2473
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Nguyén Nguyén
o X Y Z to X Y Z
C3 -0,0029 | 0,4268 | 0,3288 C34 | 0,3561 | 1,2372 | 0,2578
C4 -0,0521 | 0,6188 | 0,2437 H1 0,1019 | 0,3275 | 0,4033
C5 -0,1336 | 0,3399 | 0,3162 H2 -0,3127 | 0,3410 | 0,2567
Cé6 -0,1814 | 0,5329 | 0,2339 H3 0,4049 | 0,4324 | 0,4058
C7 0,5794 | 0,6873 | 0,4355 H4 0,3136 | 0,5287 | 0,4540
C8 0,1792 | 0,6199 | 0,3196 HS 0,4925 | 0,8272 | 0,3274
C9 0,3425 | 0,5311 | 0,4117 H6 0,4759 | 0,6309 | 0,3137
C10 0,4312 | 0,7276 | 0,3333 H7 0,3737 | 0,7870 | 0,4190
Cl1 0,4282 | 0,6926 | 0,4013 | HS8 0,2426 | 0,8676 | 0,3159
C12 0,2800 | 0,7581 | 0,3027 H9 0,2850 | 0,7612 | 0,2582
C13 0,2107 | 0,5221 | 0,3691 H10 | 0,7202 | 0,8591 | 0,4490
01 0,6379 | 0,8543 | 0,4304 | HI1 0,16640 0,6644 | 0,5240
C14 |-0,1722 | 0,2005 | 0,3567 | HI12 0,5377 | 0,5317 | 0,5067
C15 0,5688 | 0,6482 | 0,5022 | HI13 0,4979 | 0,7236 | 0,5189
Clé6 0,6824 0,5649 | 0,4077 | H14 | 0,7009 | 0,6021 | 0,3668
02 -0,0922 | 0,1697 | 0,4030 | HIS 0,6384 | 0,4529 | 0,4058
N2 -0,2929 | 0,1124 | 0,3427 | H16 | 0,7742 | 0,5607 | 0,4329.
C17 0,0680 | 1,0435 | 0,1406 | H17 | -0,3176 | 0,0302 | 0,3664
C18 | -0,0136 | 0,7640 | 0,2053 H18 |-0,3477 | 0,1365 | 0,3097
C19 | -0,0685 | 0,9224 | 0,2173 H19 0,0970 | 1,1384 | 0,1185
C20 0,0824 | 0,7434 | 0,1594 | H20 | -0,1342 | 0,9351 | 0,2480
C21 |-0,0291 | 1,0613 | 0,1851 H21 | -0,0683 | 1,1683 | 0,1933
C22 0,1220 | 0,8874 | 0,1288 | H22 0,1200 | 0,5506 | 0,1014
C23 0,1432 | 0,5751 | 0,1445 | H23 0,1005 | 0,4889 | 0,1693
N3 0,2335 | 0,8729 | 0,0858 | H24 | 0,2488 | 0,5761 | 0,1530
C24 0,3767 | 0,8784 | 0,1096 | H25 0,6555 | 0,8714 | 0,1307
C25 0,4864 | 0,8571 | 0,0663 H26 | 0,7765 | 0,8024 | -0,0380
N4 0,2979 | 0,8380 | -0,0149 | H27 0,8387 | 0,8345 | 0,0646
C26 0,4453 | 0,8370 | 0,0049 | H28 0,2762 | 0,7168 | -0,0952
C27 0,6314 | 0,8568 | 0,0885 | H29 0,2933 -0,1019

0,9156
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Nguyén Nguyén
tr X Y Z tu X Y Z
C28 0,5591 | 0,8157 | -0,0330 | H30 0,1425 | 0,8377 | -0,0839
C29 0,7023 | 0,8160 | -0,0107 | H31 | -0,0943 | -0,0091 | 0,4585
C30 0,1898 | 0,8520 | 0,0243 H32 0,1274 | -0,1480 | 0,4674
C31 0,7397 | 0,8355 | 0,0497 | H33 0,0232 | -0,1756 | 0,4072
O3 0,4038 | 0,8977 | 0,1639 | H34 0,0242 | -0,3092 | 0,4612
04 0,0618 | 0,8482 | 0,0081 H35 0,4597 | 1,0733 | 0,2219
C32 0,2483 | 0,8261 | -0,0793 | H36 | 0,3799 | 1,3281 | 0,2866
F1 -0,2771 | 0,5872 | 0,1879 | H37 0,2857 | 1,1614 | 0,2746
F2 0,5324 | 0,7902 | -0,0930 | H38 0,3141 | 1,2845 | 0,2195

Theo mdt phuong 4n, hop chit néu trong vi du 33 dugc tao ra dudi dang nguyén

lidu két tinh bao gdm dang M2-1. Dang tinh thé ndy ctia hop chit néu trong vi du

33 bao gébm dang tinh thé solvat metanol ma trong ban md ta ndy dugc goi 1a "Dang

M2-1" clia vi du 33. dang M2-1 ciia hop chit néu trong vi du 33 bao gdm hai phan

ttr metanol dbi véi mbi phan ti ciia hop chit néu trong vi du 33.

Theo mdt phuong an, dang M2-1 ciia hop chét néu trong vi du 33 dugc dic trung

béi tham sb 6 don vi gin bang cac tham sb sau:
Kich thudc 6:
a=741A
b=9,74 A
c=4455A
o= 90,0°
B=190,0°
¥ = 90,0°
Nhoém khong gian: P2,2,2;
Phan tir ctia hop chét néu trong vi du 33/don vi khong dbi xtmg: 1
Thé tich/s6 phén tir trong 6 don vi = 3214 A’
Mt dd (tinh duoc) = 1,346 g/em’,
trong d6 tham s& 6 don vi cia hop chat dang M2-1 dugc do & nhiét 6 khoang 173
K (-100,15°C).
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Theo mdt phuong 4n khac, dang M2-1 ciia hop chét néu trong vi du 33 duge dic
trung béi phd nhidu xa bot tia x (PXRD) mé phéng gin gidng nhu phd dugc thé
hién trén Fig. 11 va/hodc béi phé PXRD thir nghiém gin giéng nhu phd dugc thé
hién trén Fig. 11.

Theo mot phuong 4n khéc, dang M2-1 ciia hop chit néu trong vi du 33 dugc dic

trung béi toa do nguyén tir ty 18 vé co ban nhu dugce liét ké trong Bang 7.

Bang 7
Toa d9 nguyén tir ty 1& cia hop chit néu trong vi du 33, dang M2-1 tinh dugc &

nhiét @ khoang 173 K (-100,15°C); toa d6 nguyén tir (x10%)

Nguyén Nguyén
to X Y Z tr X Y Z
Cll1 0,4450 | -0,0974 | 0,0917 03 0,1923 | 0,6096 | 0,0807
C12 0,2679 | 0,9390 | -0,0104 04 0,2649 | 0,3023 | 0,0050
N1 0,7146 | 0,2778 | 0,1831 05 -0,0568 | 0,6980 | 0,1220
Cl 0,6840 | -0,0285 | 0,1346 Cc32 | -0,1535 | 0,5826 | 0,1313
C2 0,4628 | 0,1463 | 0,1208 06 0,9895 | 0,0341 | 0,2613
C3 0,7574 | 0,0528 | 0,1572 C33 0,9227 | -0,0982 | 0,2682
C4 0,5932 | 0,3851 | 0,1807 H1 0,8003 | 0,2727 | 0,1961
C5 0,4797 | 0,3617 | 0,1559 H2 0,7322 | -0,1151 | 0,1310
Cé6 0,4364 | 0,5908 | 0,1933 H3 0,2399 | 0,6362 | 0,1632
C7 0,5330 | 0,2289 | 0,1438 H4 0,6524 | 0,5129 | 0,2154
C8 0,3277 | 0,5712 | 0,1678 H5 0,2733 | 0,4474 | 0,1327
C9 0,5744 | 0,4989 | 0,1993 H6 0,1580 | 0,6793 | 0,2204
C10 0,3475 | 0,4586 | 0,1493 H7 0,4410 | 0,7750 | 0,2571
C11 | 0,6778 | 0,1810 | 0,1617 HS8 0,5965 | 0,6803 | 0,2452
C12 0,5397 | 0,0174 | 0,1173 HO9 0,4092 | 0,6166 | 0,2538
C13 0,4025 | 0,7166 | 0,2133 H10 | 0,4409 | 0,8558 | 0,1796
01 0,2131 | 0,7465 | 0,2141 H11 0,6171 | 0,8286 | 0,1982
Cl4 0,9038 | 0,0063 | 0,1779 | H12 | 0,4636 | 0,9209 | 0,2116
CI15 0,4684 | 0,6951 | 0,2453 H13 1,0747 | -0,1382 | 0,1834
Cl6 0,4889 | 0,8419 | 0,1994 | H14 | 09653 | -0,1543 | 0,1555
02 0,9372 | 0,0751 | 0,2007 | H15 | 0,1144 | 0,0986 | 0,1246
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Nguyén Nguyén

tir X Y Z tir X Y Z

N2 | 0,9916 | -0,1089 | 0,1715 | H16 |-0,0771 | 0,3508 | 0,0613
C17 | 03100 | 0,1985 | 0,1022 | HI17 |-0,1264 | 0,1899 | 0,0990
C18 | 0,1348 | 0,1615 | 0,1093 | HI18 | 0,5554 | 0,3096 | 0,0504
C19 | 0,1945 | 03479 | 0,0644 | HI9 | 0,6156 | 0,2937 | 0,0840
C20 | 0,0197 | 03118 | 0,0715 | H20 | 0,5405 | 0,4346 | 0,0725
C21 | -0,0095 | 02166 | 0,0941 | H21 | 0,2431 | 0,7886 | 0,0381
C22 | 03427 | 02931 | 0,0791 | H22 | 0,3851 | 0,5712 | -0,0762
C23 | 0,5305 | 03367 | 0,0708 | H23 | 0,3524 | 0,4052 | -0,0410
N3 | 0,2226 | 0,4569 | 0,0426 | H24 | 0,3306 | 0,8009 | -0,0641
C24 | 02578 | 0,4191 | 0,0134 | H25 | 0,0254 | 0,6742 | 0,1108
N4 | 02870 | 0,5312 | -0,0066 | H26 |-0,0765 | 0,5242 | 0,1430
C25 | 0,2192 | 0,5925 | 0,0539 | H27 |-0,1958 | 0,5332 | 0,1140
C26 | 02741 | 0,6673 | 0,0027 | H28 |-0,2548 | 0,6110 | 0,1432
C27 | 0,2455 | 0,6972 | 0,0321 | H29 | 0,9836 | 0,0467 | 02431
C28 | 0,2898 | 0,7686 | -0,0207 | H30 | 0,8087 | -0,1118 | 0,2584
C29 | 0,3530 | 0,5950 | -0,0567 | H31 | 0,9071 | -0,1064 | 0,2896
C30 | 0,3340 | 0,4967 | -0,0359 | H32 | 1,0070 | -0,1664 | 0,2614
C31 | 03249 | 0,7337 | -0,0493 - - - -

Sang ché c6 thé duoc thé hién & cac dang cu thé khac ma khong vuot qua cac ddu
hiéu co ban ciia né. Sang ché bao gdm tit ca cac td hgp cua cac khia canh va/hodc
céc phuong 4n ciia sang ché néu trong ban md ta ndy. Cin phai hiéu ring phuong
4n bat ky va tit ca cdc phuong 4n ciia sang ché c6 thé dugc thyc hién cing véi
phuong 4n hodc cac phuong an khac bat ky dé mo ta cac phuong an khac. Ciing cin
phai hiéu ring mbi yéu té riéng cua cac phuong n duge du dinh két hop véi bat ky

va tét ca cac yéu tb khac tir phuong an bit ky dé mo ta mot phuong an khéc.

CAC DINH NGHIA
Céac dAu hiéu va cac vu diém cua sang ché c6 thé dugc hidu d& dang hon béi
chuyén gia c6 ky nang thong thuong trong linh vire nay khi doc phin mé ta chi tiét

sau. Can phai hi€u rang m¢t s6 dau hiu cia sang ché, @€ cho rd, dugc mo ta trén va
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duéi day trong bdi canh ctia cic phwong 4n riéng, ciing c6 thé duoc két hop dé tao
ra mét phuong an. Nguoc lai, cic ddu hidu khac nhau cia sang ché, dé cho ngén
gon, dugc md ta trong bdi canh ciia mot phuong 4n, ciing c6 thé duoc két hop dé
tao ra tb hop con ciia chung. Cac phuong an dugce xac dinh trong ban mé ta nay
duéi dang 1am vi du hodc duge uu tién duge ding && minh hoa va khéng gii han
pham vi ciia sang ché.

Trir khi ¢6 chi din cy thé khéc trong ban mo ta nay, viéc dé cap dén dang s it cling
c6 thé bao gbm ca dang sb nhiéu. Vi dy, "a" va "an" trong ban md ta tiéng Anh c6
thé chi mot, hogc mot hoic nhidu.

Khi duge st dung trong ban mé ta nay, cum tir "hop chat" chi it nhit mot hop chét.
Vi du, hop chét c¢6 cong thirc (I) bao gdm mot hop chit c6 cong thire (I) va hai hodc
nhiu hop chét c6 cong thire ().

Trir khi ¢6 chi din khac, nguyén tir khac loai bit ky c6 hoa tri chua dugc dép tng
dugc gia dinh 13 ¢ nguyén tir hydro da dé dap tmg héa tri.

Céc dinh nghia cia cic thudt ngit khac nhau dugc st dung dé mo ta sdng ché duge
liét k& dudi day. Céac dinh nghia nay dugc 4p dung cho cac thudt ngit khi ching
dugc su dung trong toan by ban md ta nay (trir khi chiing dugc gidi han khac trong
cac trudng hop cu thé) mét cach riéng ré hodc nhu mdt phin ciia nhém 16n hon.
Trong todn bd ban mb ta ndy, cac nhém va cac phén tir thé ctia chung c6 thé dugce

chon béi chuyén gia trong linh vuc ndy dé tao ra cac gbc va cac hop chét én dinh.

Theo quy udc dung trong linh vuc nay, g_ dugc st dung trong cac cong thirc ciu
* tric trong ban md ta nay dé mo ta lién két 1a diém gin ciia gbc hodc phin tir thé vao
nhan hoic c4u trac khung.

Cum tlr “dugc dung” dugc ding trong ban md ta ndy dé chi cac hop chit, nguyén
liéu, ché phém, va’hodc dang lidu ma, trong pham vi danh gia y hoc ding d4n, thich
hop dé sir dung tiép xtic véi mé cia ngudi va dong vat ma khong c6 doc tinh, kich
{mg, dap tmg di Gmg, hodc vin d& hoic bién ching khac qua muec, tuong Ung véi ty
1€ lgi ich/rui ro hop ly.

Cac hop chét c6 cong thie (I) ¢6 thé duogc tao ra dudi dang chét rin vo dinh hinh
hoic chit ran két tinh. Viéc 1am déng khé c6 thé dugc st dung @ tao ra cac hop
chét c6 cong thic (I) dudi dang chit rén vo dinh hinh.

Cén phai hiéu thém ring céc solvat (vi dy, hydrat) ctia cac hop chét ¢6 cong thire (I)

cling nim trong pham vi ciia sang ché. Thuat ngit "solvat" c6 nghia 12 lién két vat ly
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giita hop chét c6 cong thic (I) va mot hodc nhidu phén tir dung moéi, hitu co hodc
v co. Lién két vat Iy nay 13 lién két hydro. Trong mét sé trudng hop nhét dinh,
solvat s& c6 kha nang tach ra, vi dy, khi mdt hodc nhiéu phén tir dung mdi dugc két
hop vao luéi tinh thé ciia chit réin két tinh. "Solvat" bao gdm ca solvat trong pha
dung dich va solvat dé tich. Cac solvat lam vi du bao gdm hydrat, etanolat,
metanolat, isopropanolat, solvat axetonitril, va solvat etyl axetat. CAc phuong phap
solvat hoa 13 da biét trong linh vurc nay.

Ngoai ra, cac hop chét c6 cong thuc (I), sau khi diéu ché, c6 thé dugc tach va tinh
ché @ thu dugc hén hop chira hop chét c6 cong thic (I) véi luong 16n hon hoac
bang 99% khdi lugng ("gan nhu tinh khiét"), sau d6, hdn hop nay dugc st dung
hoic duge bio ché nhu da dugc md ta trong ban md ta ndy. Cac hop chét c6 cong
thirc (I) "gan nhu tinh khiét" nhu vay ciing dugc du dinh trong bdn mo ta ndy nhu
13 mét phan clia sang ché.

“Hop cht 6n dinh” va “céu tric 6n dinh” dugc ding dé chi hop chit do manh @8
ton tai khi tich dén mirc d9 tinh khiét hiru ich ra khoi hdn hop phan tng, va bao ché
thanh chét tri lidu c6 hi€u qua. Séng ché duoc dy dinh bao gém cac hop chit én
dinh.

"Lugng hitu hi¢u dé diéu tri bénh" dugc du dinh bao gdm mét lugng hop chit theo
sang ché riéng r& hosic mot lugng két hop ciia cac hop chit theo sang ché hodc mot
lwong clia hop chit theo sang ché két hop vai cac hoat chit khac c6 hiéu qua dé tac
dong nhu chét e ché dbi v6i Btk, hoic co hiéu qua dé didu trj hodc phong céc tinh
trang bénh tu mién vd/hoic bénh viém, nhu bénh da xo ctrmg va bénh viém khép
dang thip.

Khi dugc st dung trong ban md ta ndy, "viéc diéu tri" hodc "didu tri" bao ham didu
tri tinh trang bénh & dong vat c6 vu, cu thé1a & nguoi, va bao gém: (a) ngén khong
cho tinh trang bénh nay xuit hién & dong vat c¢6 vii, cu thé 13, khi dong vat c6 va
nay bi phoi nhiém truéc tinh trang bénh nhung khong dugc chin doan 13 ¢ bénh;
(b) trc ché tinh trang bénh nay, ke la kim him su phét trién ctia n6; va/hodic (c) 1am
thuyén giam tinh trang bénh ndy, tizc la gy ra su thoai trién cla tinh trang bénh
nay.

Céc hop chét theo sang ché dugc du dinh bao gdm tht ca cac chit ddng vi cua
nguyén tir c6 mit trong cac hop chit ndy. Cac chit dong vi bao gbm nguyén tir ¢6
cting s6 nguyén tir nhung sb khéi khac nhau. P& 1am vi du chung va khong gidi han

pham vi cta sang ché, cic chét ddng vi ctia hydro bao gdm doteri (D) va triti (T).
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Cac chéit ddng vi clia cacbon bao gdm *C va "C. Cac hop chét theo sang ché dugc
d4nh déu dong vi thudong c6 thé duge didu ché bing cac k¥ thuét thong thuong da
biét d6i voi chuyén gia trong linh vuc nay hodc bing cac quy trinh tuong tu nhu
quy trinh dugc mo ta trong ban md ta sang ché nay, bing cach sir dung chit phan
g duge danh diu ddng vi thich hop thay cho chét phéan mg khong dugc danh
dAu. Vi du, metyl (-CH3) ciing bao gdm cac nhom metyl dugc doteri hoa nhu -CDs.

Céc hop chét ¢6 cong thirc (I) c6 thé duge ding theo cach bat ky thich hop dbi véi
tinh trang bénh can didu tri, c6 thé phu thudc vao nhu ciu vé viée didu tri dic hiéu
vi tri hodc lugng hop chét c6 cong thirc (I) cdn phan phbi.

Ciing ndm trong pham vi cia sang ché 12 nhém duoc pham chira hop chét ¢6 cong
thire (I) va mot hodc nhiéu chit mang vi/hodc chit pha lodng va/hoic chét bd trg
khong ddc, duge dung (néi chung trong ban mo ta nay duge goi 14 "chit mang") va,
néu mudn, cac hoat chit khac. Céc hop chit ¢6 cong thirc (I) c6 thé dugc dung qua
dudng thich hop bt ky, t6t hon 13 & dang dugc phdm duoc 1am thich hop dbi véi
duong ding nay, va véi lidu c6 hiéu qua di véi viée didu tri duge du dinh. Cac
hop chét va ché phdm theo sang ché co thé, vi du, dugc dung qua duong miéng,
mang nhiy, hodc ngoai dudng tiéu héa bao gdm dudng trong mach, trong tinh
mach, trong mang bung, duéi da, trong co, va trong xuong trc trong ché phim lidu
don vi chira chit mang, chit bd trg, va chit ddn dugc dung thong thuong. Vi du,
chét mang dugc dung c6 thé 13 hdn hop gdm manitol hodc lactoza va xenluloza vi
tinh thé. Hon hop nay c6 thé chira cac thanh phin bd sung nhw chit 1am tron chay,
vi du, magie stearat va chét giy rd nhu crospovidon. Hon hop ciia cac chit mang
niy c6 thé dugc nap vao nahg gelatin hodc dugce nén thanh vién nén. Duoc phim
ndy cé thé dugc ding dudi dang lidu ding qua dudng miéng hodc tiém truyén
ching han. |

Pé ding qua dudng miéng, dugc phim ndy c6 thé & dang, vi dy, vién nén, vién
nang, vién nang 1ong, hdn dich, hodc 16ng. Tét hon 13, duge phdm nay dugc bao
ché & dang lidu don vi chira mdt lugng hoat chét cu thé. Vi du, duoc phém nay cé
thé dugc tao ra dudi dang vién nén hodc vién nang chira mét lrong hoat chit ndm
trong khoang tir 0,1 dén 1000 mg, t6t hon 13 ndm trong khoang tir 0,25 dén 250 mg,
va t6t hon nira 13 nim trong khoang tir 0,5 dén 100 mg. Liéu hing ngay thich hop
dbi véi nguodi hodc dong vét c6 vu khac co thé thay ddi mot cach rong rai tuy thudc
vao tinh trang ctia bénh nhan va céc yéu td khac, nhung c6 thé dugc xac dinh béng
cac phuong phép thuong quy.
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Dugc phdm bit ky dugc du dinh trong ban md ta ndy c6 thé, vi du, duge phén phbi
qua dudng miéng thong qua dang bao ché bit ky chip nhan dugce va 1a thich hop dé
dung qua dudng miéng. Céc dang bao ché ding qua duong miéng lam vi du bao
gdm, nhung khong chi gi6i han &, vi du, vién nén, vién ngam det, keo ngdm, hdn
dich dang nu6c va dang dau, bot hodc hat dé& phén tan, nhil tuong, vién nang cing
va mém, vién nang léng, xird, va con ngot. Duogc phém duoc dy dinh dé dung qua
dudng miéng c6 thé dugc bao ché theo phuong phap bét ky d3 biét trong linh vuc
san xudt dugc phdm dé dung qua dudng miéng. Pé thu duogc cac dugc pham dé&
ding, dugc phim theo sang ché c6 thé chira it nhit mot chét duge chon tir chit 1am
ngot, chit tao huong, chit mau, chit 1am dju, chét chdng oxy héa, va chét bao quan.
Vién nén c6 thé, vi dy, dugc bao ché bfmg cach tron it nhat mot hop chit co cong
thie (I) véi it nhat mot t4 duge duge dung, khong doc thich hop dé san xuit vien
nén. Céac ta dugc lam vi du bao gém, nhung khong chi giéi han &, vi du, cac chét
pha lodng tro, vi du, canxi cacbonat, natri cacbonat, lactoza, canxi phosphat, va
natri phosphat; chét tao hat vid giy rd, vi du, xenluloza vi tinh thé, natri
croscarmelloza, tinh bdt ngd, va axit alginic; chéit két dinh, vi du, tinh bdt, gelatin,
polyvinyl-pyrolidon, va acaxia; va chit lam tron chay, vi du, magie stearat, axit
stearic, va talc. Ngoai ra, vién nén c6 thé khoéng dugc bao, hoidc dugc bao bf‘mg cac
ky thuat da biét dé che gidu vi khé chiu ctia dugc chit cé vi khong ua thich, hoic
1am chdm sy tan 13 vA hép thu cia hoat chét trong dudng ti€u héa nho d6 duy tri tac
dung ctia hoat chét trong mot khoang thoi gian dai hon. C4c chét che gidu vi d& tan
trong nudc 1am vi du bao gdm, nhung khong chi gi6i han &, hydroxypropyl-
metylxenluloza va hydroxypropyl-xenluloza. C4c chit 1am cham thdi gian lam vi
du bao gbém, nhung khong chi gigi han &, etyl xenluloza va xenluloza axetat
butyrat.

Vién nang gelatin cting c6 thé, vi du, duoc bao ché bang cach tron it nhat mot hop
chat ¢6 cong thirc (I) v6i it nhit mot chit pha lodng dang rén tro, vi duy, canxi
cacbonat; canxi phosphat; va kaolin.

Vién nang gelatin mém c6 thé, vi du, dugc bao ché br?mg céch tron it nhét mot hop
chét c6 cong thirc (I) v&i it nhat mot chét mang tan trong nudc, vi du, polyetylen
glycol; va it nhat mot méi trudng dau, vi du, diu lac, parafin 16ng, va dau oliu.

Hbn dich dang nudce co thé dugc bao ché, vi du, bﬁng céch tron ft nhét mot hgp chét
cé‘ cong thire (I) véi it nhit mot ta dugc thich hop dé san xuit hdn dich dang nudc.

Céc ta dugc 1am vi du thich hop dé san xuét hdn dich dang nuéc bao gdm, nhung
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khong chi giéi han &, vi duy, chit tao hdn dich, vi du nhu, natri
carboxymetylxenluloza, metylxenluloza, hydroxypropylmetyl-xenluloza, natri
alginat, axit alginic, polyvinyl-pyrolidon, gom tragacanth, va gdm acaxia; chat phan
tan hodc gy tham, vi dy, phosphatit c6 trong tw nhién, vi dy, lexitin; cic san phim
ngung tu cda alkylen oxit v6i cic axit béo, vi du, polyoxyetylen stearat; cac san
phém ngung tu ctia etylen oxit véi rugu béo mach dai, vi du, heptadecaetylen-
oxycetanol; c4c san phdm ngung tu clia etylen oxit v&i este mot phin c6 ngudn gbe
tir axit béo va hexitol, vi du, polyoxyetylen sorbitol monooleat; va cac san phim
ngung tu cia etylen oxit v6i este mot phan c6 ngudn gbc tir axit béo va hexitol
anhydrit, vi du, polyetylen sorbitan monooleat. Hén dich dang nuéc ciing c6 thé
chtra it nhat mot chét bao quan, vi du, etyl va n-propyl p-hydroxybenzoat; it nhit
mot chit mau; it nhit mét chét tao huong; va/hodc it nhit mot chit 1am ngot, bao
gém, nhung khong chi gidi han &, vi du, sucroza, sacarin, va aspartam.

Hdn dich dang dau c6 thé, vi du, duoc bao ché bing cach tao hdn dich it nhit mot
hop chit ¢ cong thirc (I) trong dau thuc vét, vi du, dau lac; ddu oliu; dau virng; va
dau dira; hodc trong diu khoang, vi du, parafin 16ng. Hon dich dang diu ciing c6
thé chira it nhat mot chat 1am dic, vi du, sap ong; parafin ran; va rugu xetylic. Dé
thu dugc hén dich dang diu d& ding, it nhit méot chit 1am ngot di néu trén, va/hodic
it nhit mot chét tao huong c6 thé dugc bd sung vao hén dich dang dau nay. Hon
dich dang dau c6 thé con chira it nhét mot chat bdo quan, bao gdm, nhung khong
chi gi6i han &, vi du, chdt chéng oxy héa nhu hydroxyanisol dugc butyl héa, va
alpha-tocopherol.

Bot va hat d& phan tan c6 thé, vi du, duoc bao ché bing cach tron it nhat mot hop
chét ¢6 cong thirc (I) v6i it nhit mot chit phan tan va/hodc gy thdm; it nhit mot
chét tao hdn dich; va/hodc it nhit mot chit bao quan. Cac chét phan tan, chét giy
thim, va chit tao hdn dich thich hop 1a d4 duoc néu trén ddy. Cac chit bao quan
1am vi du bao gdm, nhung khéng chi giéi han &, chit chéng oxy héa, vi du, axit
ascorbic. Ngoai ra, bot va hat dé phén tan cling c6 thé chura it nhét mot ta dugc, bao
gﬁ‘)m, nhung khong chi gi¢i han &, vi du, chét 1am ngot; chét tao huong; va chét
mau.

Nhii trong chira it nhét mot hop chét c6 cong thirc (I) co thé, vi du, dugc bao ché
duéi dang nhil trong dau trong nudc. Pha diu cia nhii twrong ndy chira hop chit c6
cong thire (I) 6 thé dugc cdu thanh tir céc thanh phan d4 biét theo cach da biét. Pha

dau c6 the dugce tao ra béi, nhung khong chi gidi han &, vi du, dau thyc vat, vi du,
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dAu oliu va du lac; diu khoang, vi du, parafin 16ng; va hdn hop cta ching. Trong
khi pha nay c6 thé chi chira chit nhii hoa, né c6 thé chira hn hop gdm it nhit mot
chét nhii héa va chit béo hodc dau hogc ca chit béo va dau. Céc chét nhii héa thich
hop bao gém, nhung khéng chi gidi han &, vi du, cac phosphatit c6 trong tir nhién,
vi du, lexitin dau nanh; este hodc este mot phé‘ln co nguén géc tir axit béo va hexitol
anhydrit, vi du, sorbitan monooleat; va cic san phdm ngung tu ciia este mot phin
v6i etylen oxit, vi du, polyoxyetylen sorbitan monooleat. Tt hon 13, chit nhii héa
ua nude duge bao gdm cling véi chit nhii héa ua chit béo c6 vai trd nhu chit 1am
bn dinh. Ciing dugc wu tién bao gdm c4 diu va chit béo. Ciing nhau, (cic) chit nhil
hoa cing hoic khong ciing (cac) chit 1am 6n dinh cAu thanh nén thanh phin duoc
goi 12 sap nhii hoa, va sap niy cing véi ddu va chit béo cdu thanh nén thanh phin
dugc goi 13 chat nén thudc m& nhii héa, chit nén nay tao ra pha phan tan dang dau
ctia cac ché phim dang kem. Nhil turong ciing ¢6 thé chira chit 1am ngot, chét tao
huong, chit bao quan, vi/hoic chat chéng oxy héa. Cac chét nhii hoa va cac chit
1am 6n dinh nhil twong thich hop dé st dung trong ché phim theo sang ché bao
gdbm Tween 60, Span 80, rugu xetostearyl, ruou myristyl, glyxeryl monostearat,
natri lauryl sulfat, glyxeryl distearat riéng r& hoic két hop véi sap, hodc cdc chit
khac d3 biét trong linh vuc nay.

Céc hop chét c6 cong thire (I) ¢6 thé, vi du, con duge phan phéi trong tinh mach,
duéi da, va/hodc trong co thong qua dang d8 tiéem duoc dung va thich hop bét ky.
Céc dang dé tiém 1am vi dy bao gdm, nhung khong chi gi6i han &, vi dy, dung dich
dang nuéc vo tring chira chit ddn va dung méi dugc dung nhu nuéc, dung dich
'Ringer, va dung dich natri clorua ding truong; vi nhii twong dau trong nugc vo
tring; va hén dich dang nuéc hoic dang dau.

Céc ché phdm dé ding ngoai dudng tiéu héa c6 thé & dang dung dich hozic hdn dich
tiém vo triung déng truong dang nude hoic khong phai nude. Cac dung dich va hdn
dich nay cé thé dugc bao ché tir bot hodc hat vo trung béng cach st dung mot hodc
nhiéu ch4t mang hoic chit pha loing di néu dé ding trong cac ché phim dung qua
dudng miéng hodc bang cach sir dung cac chit phén tan hodc gy thdm va cac chét
tao hén dich thich hop khac. Cac hop chit nay cé thé dugc hoa tan trong nudc,
polyetylen glycol, propylen glycol, etanol, dau ngd, diu hat bong, diu lac, dau
vung, rugu benzylic, natri clorua, gém, tragacanth va/hoéc cac dung dich dém khac
nhau. Céc chit b trg khac va cac ché @9 dung 1a da biét rd va phd bién trong linh

vuc dugc phdm. Hoat chét niy cling c6 thé dugc ding bang cach tiém dudi dang
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ché phim véi chit mang thich hop bao gdm nuée mudi, dextroza, hodc nuée, hodc
v6i xyclodextrin (titc la CAPTISOL®), hoa tan ddng dung mdi (tike ld propylen
glycol) hodc hoa tan mixen (#zc la Tween 80).

Ché phém v0 trung dé tiem cling co thé 13 dung dich hodc hén dich v trung dé
tiém trong chét pha losing hoic dung mdi khong doc ding dugc ngoai dudng tiéu
héa, vi du, dung dich trong 1,3-butandiol. C4c chit din va dung méi duge chip
nhan c6 thé dugc dimg bao gém nudce, dung dich Ringer, va dung dich natri clorua
ding truong. Ngoai ra, cac ddu khéng bay hoi vo tring thudong dugc st dung lam
dung mdi hodc mdi trudng tao hdn dich. Nham muc dich nay, dau khong bay hoi
ngot diu bat ky c¢6 thé duoc str dung, bao gdm cac mono- hoic di-glyxerit tdng hop.
Ngoai ra, cc axit béo nhu axit oleic ¢ thé duge sir dung trong cac ché phim dé
tiém.

Vi nhii twong diu trong nudc vo tring dé tiém c6 thé, vi du, duge bao ché bing
cach 1) hoa tan it nhat mot hop chét c6 cong thirc (I) trong pha dau, vi dy, hdn hop
gbm dau d4u nanh va lexitin; 2) két hop pha dau chira hop chét c6 cong thirc (I) véi
hdn hop nuée va glyxerol; va 3) xtr Iy két hop nay dé tao ra vi nhii tuong.

Hbn dich v6 tring dang nudc hodic dang diu c6 thé duogc bao ché theo cac phuong
phép di biét trong linh vuc n2y. Vi du, dung dich hodc hdn dich vo trung dang
nuée ¢ thé duge bao ché véi chit pha loang hogc dung mdi khong ddc dung duoc
ngoai duong tiéu hda, vi dy, 1,3-butan diol; va hdn dich vo tring dang dau c6 thé
dugc bao ché véi dung mdi hodic mdi trwdng tao hdn dich vé tring khong doc chip
nhan dugc, vi du, cac dau khoéng bay hoi v trung, vi du, mono- hodc diglyxerit
tbng hop; va céc axit béo, vi dy, axit oleic.

Chét mang, chét bd trg, va chit dan dugc dung c6 thé dugc st dung trong duoc
phim theo sang ché bao gbm, nhung khéhg chi gi6i han &, chét trao dbi ion, nhom
oxit, nhdm stearat, lexitin, cic hé phan phéi thudc tu nhii héa (self-emulsifying
drug delivery system - SEDDS) nhu d-alpha-tocopherol polyetylenglycol 1000
sucxinat, chét dién hoat dugc st dung trong cac dugc phém dang liéu nhu Tweens,
du thiu diu dugc polyetoxy héa nhu chdt dién hoat CREMOPHOR® (BASF),
hodc chit nén phan phdi bing polyme twong tu khac, protein huyét thanh, nhu
albumin huyét thanh ngudi, chit dém nhu phosphat, glyxin, axit sorbic, kali sorbat,
hdn hop glyxerit mot phé‘m chira cac axit béo thyc vat bdo hoa, nuéc, mubi hodc
chét dién phén, nhu protamin sulfat, dinatri hydro phosphat, kali hydro phosphat,

natri clorua, mubi k&m, silic oxit keo, magie trisilicat, polyvinyl pyrolidon, cac chét
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trén co s xenluloza, polyetylen glycol, natri carboxymetylxenluloza, polyacrylat,
sap, polyme khdi polyetylen-polyoxypropylen, polyetylen glycol va chit béo long
ctru. Céc xyclodextrin nhu alpha-, beta-, va gama-xyclodextrin, hodc cic din xuét
dugc bién d6i héa hoc nhu hydroxyalkylxyclodextrin, bao gdm 2- va 3-
hydroxypropyl-xyclodextrin, hoic cic din xudt dugc hoa tan khic ciing c6 thé
duoc sir dung thudn loi d 1am ting sy phan phdi ctia cic hop chit ¢6 cac cong thirc
duoc néu trong ban mo ta nay.

Céc hop chit c6 hoat tinh 1am thubc theo sang ché c6 thé duge xir 1y theo cac
phuong phap dugc hoc thong thudng dé tao ra duoc chit dé dung cho cac bénh
nhan, bao gdm ngudi va dong vt c6 vi khic. Duge phdm nay cé thé dugc dua vao
cac qua trinh dugc hoc thong thudng nhu tiét tring va/hodc c6 thé chira cac chit bd
trg thong thuong, nhu chat bio quan, chit 1am n dinh, chit giy thim, chét nhil
héa, chit dém v.v.. Vién nén va vién tron c6 thé dugc bao ché bd sung bang 16p bao
tan trong rudt. Cac ché phim nhu vay ciing c6 thé bao gbém céc chit bd trg, nhu
chit gay thdm, 1am ngot, tao huong, va chét thom.

Céc luong hop chét duge ding va ché d6 lidu @& diéu tri tinh trang bénh bing cac
hop chit va/hodc ché phim theo sang ché phu thudc vao nhidu yéu t6, bao gdm
tudi, can ndng, gidi tinh, tinh trang bénh cha dbi tugng, loai bénh, mic d6 nghiém
trong clia bénh, dudng va tin suat ding, va hop chét cu thé duoc ding. Do d6, ché
do liéu c6 thé thay ddi rong, nhung c6 thé dugc xac dinh thudng quy B::Tlng cac
phwong phép chuin. Lidu hing ngdy ndm trong khoang tir 0,001 dén 100 mg)kg thé
trong, t&t hon 1 nim trong khoang tir 0,0025 dén 50 mg/kg thé trong va t6t nhit 12
nim trong khoang tir 0,005 dén 10 mg/kg thé trong, ¢ thé thich hop. Lidu hing
ngdy c6 thé dugc ding theo mét dén bdn lidu mdi ngay. Cac phac db ding liéu
khéc bao gdm mdt liéu mbi tudn va mot lidu mdi chu k¥ hai ngdy.

Nhim cac muc dich trj liéu, cac hoat chét theo sang ché thudong dugc két hop véi
mdt hodc nhiéu chét bd trg thich hop dbi véi dudong ding dugc chi dinh. Néu dugc
dung qua dudng mi¢ng, cac hop chét c6 thé dugc tron véi lactoza, sucroza, tinh bot,
xenluloza este cua axit alkanoic, xenluloza alkyl este, talc, axit stearic, magie
stearat, magie oxit, cic mudi natri va canxi cuia axit phosphoric va sulfuric, gelatin,
g0m acaxia, natri alginat, polyvinylpyrolidon, va/hodc rugu polyvinylic, va sau do,
dugc dap thanh vién nén hodc dugc két nang dé ding thuin tién. Cac vién nang
hodc vién nén nhu vay c6 thé chira thanh phin giai phong co kiém so4t do c6 thé

dugc tao ra dudi dang phan tan hoat chit trong hydroxypropylmetyl xenluloza.
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Dugc phim theo sang ché chira it nhat mot hop chét cé cong thire (I) va tiy § chét
bd sung dugc chon tir chét mang, chét bd tro, va chét din dugc dung bAt ky. Cac
ché pham khéc theo sang ché chira hop chit ¢6 cong thirc (I) duge mé ta trong ban
md ta nay, hodc tién thudc cta nd, va chét'mang, chét b tro, hodc chét dan dugc

dung.

TINH HOU ICH

Céc hop chét theo sang ché diéu bién hoat tinh kinaza, bao gdm su diéu bién Btk.
Céc loai hoat tinh kinaza khac c6 thé dugc diéu bién béi cac hop chit theo sang ché
bao gf)m, nhung khong chi gidi han &, ho Tec cua cac hgp chét, nhu BMX, Btk,
ITK, TXK va Tec, va cac dang bién dbi ciia chiing.

Do d6, cac hop chét c¢6 cong thirc (I) ¢6 tinh hitu ich trong viéc diéu trj cic tinh
trang bénh li€n quan dén viéc diéu bién hoat tinh kinaza, va dic biét 13 e ché chon
loc hoat tinh Btk. C4c tinh trang bénh nhu vy bao gdm bénh qua trung gian té bao
B trong d6 cac mirc xytokin duoc didu ché nhu 12 két qua cia tin hiéu noi bao.

Khi dugce st dung trong ban md ta ndy, cac thudt ngit "viéc diéu tri" hodic "diéu tri"
bao gdm mdi hodc ca bién phap dap tmg va du phong, vi dyu, bién phap duoc thiét
ké dé e ché hodc 1am cham su khéi phét ctia bénh hodc r6i loan, dat dugc sy giam
hoan toan hodc mot phﬁn cac triéu chimg hoic tinh trang bénh, va/hodc dé giam
nhe, cai thién, giam bét, hoic chira bénh hoic réi loan va/hodic cac triéu ching cuia
nod.

Xét v& mit hoat tinh ciia chiing 1am chét &rc ché Btk chon loc, cic hop chit c6 cong
thirc (I) 13 hiru ich trong viéc diéu tri cac tinh trang bénh lién quan dén xytokin bao
gf‘)m, nhung khong chi giéi han &, cadc bénh viém nhu bénh Crohn va bénh viém
loét dai trang, bénh hen, bénh manh ghép chdng lai vét chi, bénh phdi tic nghén
man tinh; cic bénh tur mién nhu bénh Graves, bénh viém khép dang thép, bénh
luput ban dé hé théng, bénh vay nén; céc rdi loan hily xuong nhu bénh ti€u xuong,
bénh viém xwong khép, bénh lodng xuong, rdi loan xuwong lién quan dén da u tiy;
cac rdi loan tang sinh nhu bénh bach ciu tdy cép tinh, bénh bach ciu tdy man tinh;
cac rdi loan tao mach nhu céc rdi loan tao mach bao gém khéi u rén, su tan tao
mach mét, va u mach méau & tré em; céc bénh nhiém tring nhu bénh nhiém‘ trung
méu, sbc do nhi®m khuin, va Shigellosis; c4c bénh thoai hoa thin kinh nhu bénh
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Alzheimer, bénh Parkinson, chimg thiéu mau ndo cuc bd hodc bénh thoai héa than
kinh gdy ra do tén thuong do chin thuong, cac bénh ung thu va virut nhu 13n luot
12 u melanin di cin, sacom Kaposi, da u tdy, va bénh nhiém HIV va bénh viém
vong mac CMV, AIDS.

Pic biét hon, cac tinh trang bénh hoic cic bénh cu thé c6 thé duge didu tri b?mg
cac hop chét theo sang ché bao gdm, nhung khéng chi gi6i han &, bénh viém tuy
(cép tinh hoic man tinh), bénh hen, bénh di tmg, hoi chimg suy ho hip ngudi 16m,
bénh phéi tic nghé&n man tinh, bénh viém than tiéu ciu, bénh viém khép dang thz‘ip,
bénh luput ban d hé théng, bénh cimg bi, bénh viém tuyén gidp man tinh, bénh
Graves, bénh viém da diy tr mién, bénh dai thio dudng, bénh thiéu mau tan hdng
ciu tu mién, ching giam bach ciu trung tinh ty mién, chimg giam tiéu cu, bénh
viém da di Umg co dia, bénh viém gan man hoat ddng, chiing nhugc co nang, bénh
da xo cing, bénh viém rudt, bénh viém loét dai trang, bénh Crohn, bénh vay nén,
bénh vat chii chdng lai manh ghép, phan tmg viém gy ra béi ndi doc tb, bénh lao,
bénh xo vita dong mach, bénh thoai héa co, chung suy mon, bénh viém khép vay
nén, hdi chimg Reiter, bénh gat, bénh viém khép do chén thuong, bénh viém khép
do bénh s&i Puc, bénh viém mang hoat dich cép tinh, bénh té bao B tuy; c4dc bénh
dugc dic trung boi sy thdm nhidm bach ciu trung tinh 6 at; bénh viém débt sdng
dang thip, bénh viém khép do gut va cac tinh trang bénh viém khép khéc, bénh
Kawasaki, bénh da day thin kinh mét myelin viém man tinh (chronic inflammatory
demyelinating polyneuropathy - CIDP), bénh viém bi co, bénh viém mang mach
nho, bénh khang yéu t6-VIII, bénh viém cimg khép dbt sbng, ching nhugce co
ndng, bénh Goodpasture, hdi chiing khéng phospholipit, bénh viém mach mau lién
quan dén ANCA, bénh viém bi co/bénh viém da co, bénh sét rét thé ndo, bénh viém
phdi man tinh, bénh nhidm bui silic, bénh sarcoit phdi, bénh tiéu xuong, chimg thai
loai méanh ghép di loai, ching st va dau co do nhiém tring, chimg suy mon tha
phat sau bénh nhiém tring, chimg tao thanh dang tiy, ching tao thanh mé seo,
bénh viém loét dai trang, ching sbt, bénh cum, bénh lodng xuwong, bénh viém
xuong khép, bénh bach cau tay cép tinh, bénh bach cu tiy man tinh, u melanin di
cin, sacom Kaposi, bénh da u tity, bénh nhiém tring mau, ching séc do nhiém
khuén, va bénh ly truc khuén; bénh Alzheimer, bénh Parkinson, ching thiéu mau
ndo cuc bd hoidc bénh thoai hoa thin kinh gdy ra do tdn thuong do chin thuong; cac
r6i loan tao mach bao gém khéi u rén, su tAn tao mach mét, va u mach mau & tré

em; c4c bénh do virut bao gdm bénh nhidm tring viém gan cp tinh (bao gdm bénh
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viém gan A, bénh viém gan B va bénh viém gan C), bénh nhiém HIV va bénh viém
vdng mac CMV, AIDS, ARC hoic khédi u 4c tinh, va bénh herpes; bénh dot quy,
chimg thiéu méu cuc bd co tim, chirng thiu mau cuc bo trong con dau tim dot quy,
chimg giam oxy huyét co quan, chimg ting san mach, tdn thuong téi tudi mau tim
va than, chimg nghén mach, bénh tim to, chirng két tu tiéu ciu gy ra do thrombin,
chimg nhiém doc huyét va/hoic hoi ching séc do nhim ddc, cac tinh trang bénh
lién quan dén prostaglandin endoperoxidaza syndaza-2, va bénh pemphigut thong
thudng. Cac phuong phép diéu tri dugc wu tién 14 cac phuong phép trong do6 tinh
trang bénh dugc chon tir bénh Crohn va bénh viém loét dai trang, chimg thai loai
ménh ghép di loai, bénh viém khép dang thip, bénh vay nén, bénh viém cimg khép
d6t séng, bénh viém khép vay nén, va bénh pemphigut théng thudng. Theo céach
khac, cac phuong phap diéu tri dugc vu tién 1a cac phuong phép trong d6 tinh trang
bénh dugc chon tir tdn thuong tai tudi mau do thiéu méau cuc bd, bao gém tdn
thuong tai tuéi mau do thiéu méau no cuc bd xay ra do bénh dot quy va tén thuong
tai twéi mau do thidu mau tim cuc bd xay ra do bénh nhdi mau co tim. Mot phuong
phép diéu tri duoc wu tién khéc 1a phuong phap trong d6 tinh trang bénh nay la
bénh da u tay.

Ngodi ra, cic chit (rc ché Btk theo sang ché trc ché sy bidu hién cia cac protein tién
viém cam {mg nhu prostaglandin endoperoxit syntaza-2 (PGHS-2), cling duoc goi
13 xyclooxygenaza-2 (COX-2). Do d6, cac tinh trang bénh lién quan dén Btk khac
bao gdm chimg phu, gidm dau, chimg sbt va dau, nhu chimg dau than kinh co,
chimg dau d4u, chitng dau gay ra do bénh ung thu, chirng dau ring va chirng dau do
viém khép. Cac hop chét theo sang ché con c6 thé duge sit dung d& didu trj bénh
nhiém virut thd y, nhu bénh nhiém lentivirut, bao gdm, nhung khong chi gidi han &,
virut gay thiéu méu nhiém tring & loai ngua; hoic bénh nhidm retrovirut, bao gdm
virut gy suy gidm mién dich & loai meo, virut gy suy giam mién dich & lodi bo, va
virut gay suy gidm mién dich & loai cho.

Khi cac thuat ngit "tinh trang bénh 1lién quan dén Btk" hodc "bénh hoe_‘lc r6i loan lién
quan dén Btk" dugc sir dung trong bdn md ta nay, mdi thuat ngit duge du dinh bao
gém tAt ca cac tinh trang bénh dugc xéac dinh trén ddy nhu dugc nhic lai, cling nhur
tinh trang bénh khéc bét ky bi &nh hudng boi hoat tinh Btk kinaza.

“Lugng hitu hi¢u trj liéu” dugc du dinh bao gdm lugng hop chét theo sang ché co

hiéu qua khi dugc ding & dang riéng 1& hoic két hop dé e ché Bik.
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Theo mot phuong 4n, sang ché dé xuét hop chét ¢6 cong thirc (I) dé sir dung trong
viéc diéu tri c4c tinh trang bénh lién quan dén Btk kinaza nhu vay. Luong hiru hiéu
tri lidu dé didu tri cac tinh trang bénh nhur vay c6 thé dugc st dung. Cac hop chét
theo phuong 4n nay c6 thé dugc sir dung trong viée diéu tri cic tinh trang bénh lién
quan dén Btk kinaza nhu diéu tri cac rdi loan di tmg vd/hodc bénh tuy mién va/hoic
bénh viém bao gém, nhung khong chi giéi han &, SLE, bénh viém khép dang thép,
bénh viém nhiéu mach mau, bénh ban xuét huyét giam tiéu cau tu phét (idiopathic
thrombocytopenic purpura - ITP), chimg nhugc co nang, bénh viém miii di (ng,
bénh da xo cimg (multiple sclerosis - MS), thai loai manh ghép, bénh dai thao
duomg typ I, bénh viém thin mang, bénh viém rudt, bénh thiéu mau tan h&‘)ng clu tu
mién, bénh viém tuyén gidp tw mién, bénh ngung két t5 lanh va néng, hdi chimg
Evans, hoi chiing tan méu ting ure huyét/ban xut huyét giam tiéu ciu huyét khéi
(hemolytic uremic syndrome/thrombotic thrombocytopenic purpura - HUS/TTP),
bénh sarcoit, hdi chung Sjogren, bénh than kinh ngoai bi€n (vi du, hdi ching
Guillain-Barre), bénh pemphigut thong thudong, va bénh hen.

It nhét mot hop chit ¢6 cong thire (I) riéng 1& hodc két hop véi nhau vi/hodc cac
chét trj liéu thich hgp khac hitu ich trong viéc diéu tri cic tinh trang bénh ndy c6 thé
hitu ich trong viéc diéu tri tinh tang bénh lién quan dén Btk kinaza. Cac luong hiru
hiéu tri liéu cua it nhit mot hop chét c6 cong thire (I) va cac chét tri liéu thich hop
khéc dé diéu trj cac tinh trang bénh nhu vay c6 thé dugc dung. Do d6, "lugng hitu
hiéu tri liéu" cling dugc du dinh bao gdbm luong két hop ciia cac hop chét theo séng
ché c6 hiéu qua @& didu tri cac tinh trang bénh lién quan dén Btk kinaza. Cac két
hop cilia cac hop chit tét hon 1a két hop hiép ddng. Su hiép ddng, nhu d3 duge mo
ta, vi dy, trong bai bao: Chou et al., 4dv. Enzyme Regul., 22:27-55 (1984), xay ra
khi tic dung (trong trudng hop nay, e ché Btk) ciia cac hop chit khi dugc ding
két hop 13 16n hon so v6i tac dung cong hop ciia cac hop chét khi duge dung riéng
1& duéi dang mot chit duy nhét. N6i chung, tic dung hiép ddng dwoc thé hién rd
rang nhit & cic ndng dd hop chét dudi t6i wu. Su hiép ddng c6 thé, xét v& mit tinh
doc té bao thip hon, lam tang tac dung khang Btk, hoic mot sb tac dung c6 lgi khac
cuia su két hop ndy so vdi cac thanh phdn riéng r&.

Vi du vé cac chit tri liéu khac nhu vy bao gém corticosteroit, rolipram, calphostin,
cac thudc chdng viém wc ché xytokin (cytokine-suppressive anti-inflammatory drug
- CSAID), imidazo[1,2-A]quinoxalin dugc thé & vi tri s§ 4 nhu duge boc 10 trong

patent My sb 4,200,750; Interleukin-10, glucocorticoit, salixylat, nito oxit, va cac
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chit &tc ché mién dich khéac; cic chit tc ché sy di chuyén qua nhan, nhu
deoxyspergualin (DSG); cac thudc chéng viém khong steroit (non-steroidal anti-
inflammatory drug - NSAID) nhu ibuprofen, celecoxib va rofecoxib; cac steroit
nhu prednison hodc dexametason; cac chét chéng virut nhu abacavir; cac chét
chéng ting sinh nhu metotrexat, leflunomide, FK506 (tacrolimus, PROGRAF®);
cac thudc gy doc t& bao nhu azathiprine va xyclophosphamit; cac chét trc ché
TNF-a nhu tenidap, cac khang thé khéang TNF hodc thu thé TNF hoa tan, va
rapamycin (sirolimus hoic RAPAMUNE®) hoic cac din xuét clia ching.

Céc chét trj liéu khac néu trén, khi dugc ding két hop v6i hop chit theo sang ché,
c6 thé duoc st dung, vi du, véi cic lwong néu trong Physicians' Desk Reference
(PDR) hoic néu khong dugc x4c dinh béi chuyén gia ¢6 trinh do trung binh trong
linh vurc ndy. Trong cic phuong phap theo sang ché, (cac) chét tri liéu khac nhu
véy c6 thé duge ding trude, ddng thoi, hodc sau khi ding cac hop chét theo sang
ché. Séng ché con dé xuét dugc phdm c6 kha ning diéu tri c4c tinh trang bénh lién
quan dn Btk kinaza, bao gdm céc tinh trang bénh qua trung gian IL-1, IL-6, IL-8,
IFNy va TNF-a, nhu da duge mo ta trén day.

Dugc phém theo sang ché co6 thé chira cac chét tri 1iéu khac nhu d3 dugc mo ta trén-
day va c6 thé dugc bao ché, vi du, bang cach st dung cac chit din hogc chét pha
loding rén hodc 16ng thong thudng, ciing nhur cac chét phu gia dugc dung thudc loai
thich hop véi ché do dung mong mudn (Vi du, ta dugc, ta dugc dinh, chét bao quén,
chit 1am 6n dinh, chit tao huong vi, v.v.) theo c4c k¥ thuét nhw céc k¥ thuét da biét
18 trong linh vue dugc phim.

Theo mét phuong 4n khac, sang ché @ xuit hop chat c6 cong thuc (I) dé st dung
trong tri li¢u.

Sang ché mo ta viéc st dung hop chét c6 cong thire (I) dé bao ché thubc dung dé
diéu tri hodc phong r6i loan di tmg va/hodc bénh tur mién vd/hoic bénh viém.

Sang ché con md ta viéc sit dung hop chét c6 cong thirc (I) dé bao ché thudc dung
dé diéu tri bénh ung thu.

Do @6, sang ché con d& xuét duoc phém chita mét hodc nhiéu hop chét co cong
thirc (I) va chit mang dugc dung.

“Chét mang duoc dung” dugce ding dé chi méi trudng duge chip nhan trong linh
vuc nay dé phéan phéi chét c6 hoat tinh sinh hoc vao dong vit, cu thé 1a dong vat c6
vi. Chit mang duge dung duoc bao ché theo nhidu yéu t6 da biét trong pham vi

hiéu biét ciia chuyén gia trong linh vuc nay. Cac yéu t6 d6 bao gdm, nhung khong
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chi gidi han &, loai va ban chét ciia hoat chit dugc bao ché; dbi tuong ma duogc
phdm chtra chét nay duge dira vao; duong ding du dinh ciia duge phdm ndy; va chi
dinh diéu trj dugc hudng t6i. Chat mang dugce dung bao gdm ca méi truong 16ng
dang nuéc va khong phai nude, ciing nhu nhiéu dang liéu rin va ban rin. Cac chét
mang ndy c6 thé bao gdm nhiéu thanh phin va cic chit phu gia khac nhau ngoai
hoat chét, cic thanh phan bd sung ndy c6 mit trong ché phdm nay vi nhiéu Iy do, vi
du, 40 6n dinh cua hoat chét, ta duoc dinh, v.v.., 1a di biét rd dbi véi chuyén gia
trong linh vuc k¥ thuat nay. Mo ta vé cac chét mang dugc dung thich hop, va cac
yéu t6 lién quan dén viéc chon chung, dugc tim thdy trong nhidu ngudn dé& co, vi
du, Remington's Pharmaceutical Sciences, 17th Edition (1985).

Céc hop chét co6 cong thire (I) c6 thé dugc dung theo cach bat ky thich hop ddi véi
tinh trang bénh cén diéu tri, c¢6 thé phu thudc vao nhu ciu diéu tri dic hidu vi tri
ho#ic luong thube cdn phan phdi. Viée dung tai chd néi chung 1 dugc wu tién ddi
véi céac bénh lién quan dén da, va viéc diéu tri toan than dugc wu tién dbi voi cac
tinh trang bénh ung thu hodc tién ung thu, mic di cic dang phan phéi khac ciing
duoc bao gdm. Vi du, cic hop chét nay c6 thé dugc phan phdi qua duong miéng,
nhu & dang vién nén, vién nang, hat, bot, hodc ché phém dang long bao gém Xird;
ding tai chd, nhu & dang dung dich, huyén phu, gel hodc thude ma; dudi ludi; qua
m4; ngoai dudng tiéu héa, nhu bing cac k¥ thuit tiém hoic truyén dudi da, trong
tinh mach, trong co hoic trong xwong e (vi du, cac dung dich hodc huyén phu
dang nu6c hodc khong phai 1a nude vo tring ding dé tiém); qua dudng miii nhu
béng cach phun xit; tai chd, nhu & dang kem hoégc thubc md; truc trang nhu & dang
thube dat; hodc liposofn. Dugc phém dang liéu don vi chira c4c chit dan hodc chét
pha loding dugc dung khong doc c6 thé dugc ding. Cac hop chét nay c6 thé dugc
ding & dang thich hop dé giai phong tirc thi hodc giai phong kéo dai. Viée giai
phéng tirc thi hogc giai phong kéo dai c6 thé dat duge bang dugc phim thich hop
hoic, cu thé 13 trong trudng hop giai phong kéo dai, bang cac dung cu nhu dung cu
ciy dué6i da hoic bom thdm théu.

Dugc phdm 1am vi du ding tai chd chira chit mang ding tai chd nhu Plastibase
(dAu khoang duoc tao gel bang polyetylen).

Dugc phém dung qua duong miéng lam vi du bao gém hdn dich c6 thé chua, vi du,
xenluloza vi tinh thé dé tao khéi, axit alginic hodc natri alginat lam chét tao hdn
dich, metylxenluloza 1am chit 1am ting do nhét, va chét 1am ngot hoic chit tao

huong vi nhu céc chit d3 biét trong linh vire ndy; va vién nén giai phéng tirc thi co
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thé chira, vi du, xenluloza vi tinh thé, dicanxi phosphat, tinh bdt, magie stearat
va/hoic lactoza vi/hoidc céc ta dugce khac, chit két dinh, chét don, chét gdy ra, chét
pha lodng vi chét 1am tron chay nhu cic chit d3 biét trong linh vuc nay. Cac hop
chét theo sang ché ciing ¢6 thé duoc phan phéi qua dudong miéng bang cach ding
dudi ludi va/hodc qua ma, vi du, véi vién nén dic, nén, hodc dugc lam dong kho.
Dugc phdm 1am vi du c¢6 thé chira cac chit pha lodng tan nhanh nhu manitol,
lactoza, sucroza, va/hodc xyclodextrin. Dugc phém nay con co thé chira cac ta duoc
c6 khéi lugng phan tir cao nhu xenluloza (AVICEL®) hoidc polyetylen glycol
(PEG); ta dugc trg gitp su bam dinh vao niém mac nhu hydroxypropyl xenluloza
(HPC), hydroxypropyl metyl xenluloza (HPMC), natri carboxymetyl xenluloza
(SCMC), va/hodc copolyme anhydrit maleic (vi du, Gantrez); va cac chét kiém so4t
gidi phéng nhu copolyme polyacrylic (vi du, Carbopol 934). Chét tron chay, chét
gdy trugt, chat tao huong vi, chdt mau va chét 1am én dinh ciing c6 thé duge bd
sung dé d& dang cho viéc san xuét va sir dung.

Dugc phadm 1am vi du dé ding dudi dang sol khi hodic hit qua miii bao gbém dung
dich c6 thé chua, vi du, rugu benzylic hodc céac chét bao quén thich hop khac, cac
chét ting hép thu dé tang cudong hip thu vi/hoic sinh kha dung, va/hodc cac chét
hoa tan hodc phén tin khac nhu cac chat da biét trong linh vurc.

Dugc pham 1am vi du dé ding ngoai duong tiéu héa bao gdm dung dich hoic
huyén phﬁ dé tiém c6 thé chira, vi du, cac chét pha loing hoic dung méi dugce chip
nhéin dung ngoai duong ti€u hoa, khong doc thich hgp, nhu manitol, 1,3-butandiol,
nuéc, dung dich Ringer, dung dich natri clorua ding truong, hodc cac cht phan tan
hodc gy thdm v tao huyén phu thich hop khéc, bao gdm mono- hoic diglyxerit
tdng hop, va cac axit béo, bao gbm axit oleic.

Duqc phém 1am vi du dé ding qua dudng tryc trang bao gdm thubc dat c6 thé chia,
vi du, céc ta dugc khong gay kich ung thich hgp, nhu bo cacao, glyxerit este hoic
polyetylen glycol tdng hop, dang rin & nhiét d6 thudng nhung héa 16ng va/hodc tan
13 trong truc trang dé giai phong duge chét.

Luong hitu hiéu tri liéu ctia hop chét theo sang ché c6 thé duge xac dinh béi
chuyén gia c6 trinh do trung binh trong linh virc nay, va bao gdm cac luong lidu
lam vi du déi véi dong vat cé va nam trong khoang tir 0,05 dén 1000 mg/kg; 1-
1000 mg/kg; 1-50 mg/kg; 5-250 mg/kg; 250-1000 mg/kg thé trong hoat chit mdi
ngiy, c6 thé dugc ding & dang mot lidu duy nhét hoic & dang lidu chia riéng, nhu

dang dung tir 1 dén 4 14n mbi ngdy. Cén phai hidu ring liéu lrgng cu thé va tin suét
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dung lidu d6i v6i @i tuong cu thé bit ky c6 thé thay ddi va s& phu thudc vio nhidu
yéu td, bao gbm hoat tinh ctia hop chit cu thé dugc ding, d6 n dinh chuyén héa va
thdi gian hoat dong ctia hop chét d6, loai, tudi, thé trong, strc khoe tdng quat, gisi
tinh va ché d6 n ciia ddi tuong, ché do va thoi gian ding, tbc do bai tiét, su két
hop thudc, va mirc dd nghi€ém trong cia tinh trang bénh cu thé. Cac d6i tuong dugc
uru tién diéu tri bao gdbm cac dong vit, tot nhat 1a cac loai dong vét c6 vii nhu ngudi,
va c4c dong vét nudi trong nha nhu chd, méo, ngua, va cac dong vat tuong tu. Do
do, khi thuit ngir "bénh nhan" dugc st dung trong ban md ta nay, thi thuit ngir nay
dugc du dinh bao gdm tit ca cac dbi twong, t&t nhét 1 cac loai ddong vat c6 vi bi
anh huong boi sy diéu hoa luong enzym Bik.

Céac vi du vé hop chét c6 cong thirc (I) nhu dugce chi ra trong phén "Vi du thuc hién
sang ché" dudi day, da dugc thir nghiém trong mot hoac nhiéu thir nghiém dugc mo6
ta dudi day.

Theo mdt phuong 4n, cic hop chat c6 cong thirc (I) trc ché enzym Btk véi tri sb
ICs, bang hoic nhé hon 6 nM, vi dy, ndm trong khoang tir 0,001 dén 6 nM, khi
dugc do bang thir nghiém v& enzym Btk tai t§ hop ctia ngudi. Tét hon 13, cac hop
chét co6 cong thirc (I) trc ché enzym Btk véi tri s6 1Cs bﬁng hodc nho hon 2 nM, vi
du, ndm trong khoang tir 0,001 dén 2 nM. C4c hop chét duoc vu tién khac e ché
enzym Btk véi tri s6 ICsp bﬁng hoic nhé hon 1,0 oM, vi dy, ndm trong khoang tir
0,001 dén 1,0 nM. '

Theo mdt phuong 4n, cac hop chit cé cong thire (I) ¢6 mirc d6 trc ché Jak2 kinaza
gidm duogc dic trung bai tri s6 ICsp trén 50 nM, vi dy, 16n hon 250 nM, khi dugc do
bang thir nghiém vé Jak2 tyrosin kinaza. _Tét hon 13, cac hop chét ¢6 cong thuc (I)
trc ché enzym Jak2 véi tri s6 ICs 16n hon 400 nM, vi du, v6i tri s§ ICs, 16n hon
700 nM.

Theo mét phuong 4an, cac hop chit c6 cong thirc (I) c6 ty 16 mirc do chon loc kinaza
gifra hoat tinh rc ché Btk va hoat tinh trc ché Jak2 dugc dic trung boi ty 1€ giita cac
tri s§ rc ché ICs, ciia Jak2, khi dugc do bing thir nghiém vé Jak?2 tyrosin kinaza, va
cac tri s6 trc ché ICs, cua Btk, khi dugc do bang thir nghiém vé enzym Btk tai tb
hop ciia ngudi, biang hodc 16n hon 150, vi du, cac ty 1& ndy biang hodc 16n hon 300.
Tét hon 13, cac hop chét c6 cong thirc (I) ¢b ty 18 gitra cac tri sb tc ché ICs, cia
Jak2 va cac tri s& rc ché ICs, ctia Btk bang hogc 16n hon 400, vi du, cic ty 18 nay

béng hogic 16n hon 500.
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Theo mdt phuong 4n, cac hop chét c6 cong thirc (I) ¢6 hiéu luc cai thién trong thi
nghiém vé sy biéu hién CD69 dugc kich thich bdi BCR ciia méu toan phén véi tri
s6 ICs, bang hoic nhé hon 250 nM, vi du, nim trong khoang tir 0,1 dén 250 nM.
T6t hon nita néu céc hop chit c6 cong thirc (I) ¢6 hiéu lyc trong thir nghiém vé su
biéu hién CD69 dugc kich thich béi BCR ciia méau toan phén vdi tri sé ICs, bing
hoic nhé hon 160 nM, vi dy, ndm trong khoang tir 0,1 dén 160 nM; va véi tri sb
ICs, bang hodc nhé hon 100 nM, vi dy, ndm trong khoang tir 0,1 dén 100 nM.

CAC PHUONG PHAP DIEU CHE
Céc hop chat c6 cong thirc (I) ¢6 thé dugc diéu ché bang cach st dung cac phuong
phap duoc thé hién trén so dd 1.

Sodd 1
B(OR‘ B(OR), B(OR):z
—_— b |
N
Z
o
1a
CONH
H 2 H CONH2
N | A N
\ - \
Rs Ry Ry R4
2 2

Boronic este dugc thé s6 1, trong d6 Z 13 vong mét vong dugc thé hodc vong di
vong hai vong dung hop (phin tir thé Q trong hop chét c6 cong thie (1)), c6 thé
dugc cho phdn Ung véi carbazolcarboxamit hodc tetrahydrocarbazolcarboxamit
dugc thé s6 2 (trong d6 Y 13 nhém thich hop nhu Br, Cl hoic
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triflometansulfonyloxy) dé tao ra hop chit s§ 3. Phan tmg ndy c6 thé dugc thuc
hién bang cach sir dung bazo thich hop nhu kali cacbonat, xesi cacbonat hosc
trikali phosphat, va chét xuc tic thich hop nhu tetrakis(triphenylphosphin)paladi,
1,1'-bis(diphenylphosphino)feroxen paladi(Il) clorua, hodc 1,1'-bis(di-tert-
butylphosphino)feroxen paladi(Il) clorua, trong dung méi thich hgp nhu dioxan
hoic tetrahydrofuran, tiy ¥ v&i dong dung méi thich hop nhu nuée. Céac phén Ung
ghép cip nhu viy thudng dugc biét dén dudi dang phan tng ghép cap Suzuki-
Miyaura, va da biét trong céc tai liéu hod hoc (xem, vi du, bai bao Heravi, M.M. et
al., Tetrahedron, 68:9145 (2012), va cac tai liéu tham khao dugc trich dan trong
do). ‘

| Do ban chét khong dbi ximg cua cac vong dugc lién két boi cac lién két don dugc
ky hidu 1d a va b trén so dd 1, va do chuyén dong quay giéi han quanh céc lién két
ndy giy ra do su can tré khong gian, cic hop chét theo sang ché bidu thi tinh khong
d6i xtmg guong, dugc goi 13 hién twong ddng phan quang hoc c6 mot truc khong
dbi xtig. Do d6, trong cac diéu kién nhit dinh, nhur sic ky trén pha tinh khong déi
ximg, bén chit ddng phan atrop khong d6i quang (xuét hién do chuyén dong quay
giéi han quanh hai truc khong dbi xtng) c6 thé dugc quan sat dudi dang bbn pic
riéng 1& trong sic ky d6. Cac hop chit c6 cong thirc (I) ¢6 thé dugc tach ra dudi
dang hdn hop 6n dinh ctia hai dén bén chét ddng phan atrop khong dbi quang, hoic
dudi dang mot chit déng phan atrop 6n dinh duy nhét. ‘

Vi hop chit sb 1 13 raxemic, hop chét s6 3 thudong s& dugc tich ra dudi dang hdn
hop gdm bdn chit ddng phan atrop khong dbi quang. Theo cach khac, hop chit
raxemic s& 1 ¢6 thé dugc chuyén hoa thanh cac chit ddng phan atrop duy nhét sé
la va 1b, véi cac cdu hinh tuyét d6i dugc thé hién, bing cach sir dung cac phuong
phép d4 biét trong linh vuc nay, nhu sic ky diéu ché trén pha tinh khong déi xtmg.
Phan tmg ghép cdp Suzuki-Miyaura nhu di dugc mo ta trén day sau d6 c6 thé
chuyén héa hgp chét sb 1a thanh hop chét sb 3a, hodic hop chit s6 1b thanh hop
chét sb 3b, c6 cic cdu hinh tuyét dbi dugc thé hién quanh lién két b nhung thanh
hén hop gdém hai cAu hinh quanh lién két a, min 13 c4c didu kién cia phan tmg
ghép cdp Suzuki-Miyaura dap ng sao cho khong xay ra sy dong phén hoa quanh
lién két b. Do d9, cic hop chét s6 3a va 3b s& ton tai du6i dang hdn hop gdm hai
chit ddng phan atrop khong dbi quang.

Nhu dugc thé hién trén so d6 2, céc hop chit s6 3, 1a hdn hop gdm bén chit ddng
phan atrop khéng dbi quang, c6 thé duéc tach thanh bén chit ddng phan atrop
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khong d6i quang duy nhét 6n dinh sé 3c, 3d, 3e va 3f, bang cach sir dung cac
phuong phép da biét trong linh vuc nay, nhu sic ky trén pha tinh khong db6i xtmg.
Theo cach khac, cac hop chit sb 3a (hdn hop gdm hai chét ddng phén atrop khong
d6i quang) c6 thé dugc tach thanh cic chét ddng phan atrop duy nhit én dinh s 3¢
va 3d, va tuong tw cic hop chit s6 3b (hdn hop gdm hai chit ddng phan atrop
khong dbi quang) c6 thé dugc tach thanh cic chét ddng phan atrop duy nhét én dinh
s6 3e va 3f.
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Trong truong hgp ma hop chét s§ 2 1a tetrahydrocarbazol carboxamit duge thé
(trong d6 cac dudng nét dut 13 lién két don), thi hop chit s6 2 con chira tAm .khéng
dbi ximg, va do d6, c6 thé tdn tai dudi dang raxemat. Trong trudng hgp ndy, cac
hop chit sb 3 dugc didu ché tir cac hop chit s6 2 nay s& tdn tai dudi dang hén hop
gbm tam chit ddng phan khong ddi quang, mdi hop chét trong sb cac hop chét sb
3a va 3b s& ton tai dudi dang hdn hop gdm bdn chét ddng phan khong dbi quang,
va mbi hop chit trong sb cac hop chét sb 3¢, 3d, 3e va 3f sé& tdn tai dudi dang hén
hop gdm hai chét ddng phan khong dbi quang. HOn hop bit ky trong s céc hdn
hop ndy ciing c6 thé dugc tach thanh cac chit ddng phén khong d6i quang duy nhit
6n dinh bing cac phuong phap da biét trong linh vire ndy, nhu sic ky trén pha tinh
khong db6i ximg. Theo cach khéc, cic hop chit s6 2 c6 thé duge chuyén héa thanh
hai chit déng phén dbi anh riéng r& biang céc phuong phap d3 bibt trong linh vuc
nay, nhu sic ky trén pha tinh khong d6i ximg.

Trong mot s6 truong hop néu mét trong sb cac hop chét trung gian ghép cip s6 1
hodc 2 trén so @6 1 khong phai 1a raxemic, thi viéc tao ra tinh khong dbi xtmg co
thé xay ra trong phan tmg ghép cap Suzuki-Miyaura duoc thé hién trén so dd 1.
Trong céc trudong hop ndy, hdn hgp gdm céc chit dong phén khong i quang c6
thé dugc didu ché khong phai 13 hdn hop ding mol; tirc 13 san phim sé 3 c6 thé 13
hén hop gdm cac chit ddng phan khong dbi quang trong d6 mdt hodc nhidu chét
ddng phan khéng dbi quang, c6 lién két a véi mot cAu hinh tuyét dbi, c6 mat véi -
lugng 16n hon so v6i mot hogc nhiéu chit ddng phan khéng dbi quang c6 lién két a
v6i cdu hinh tuyét d6i trong phan.

Phuong phép khac dé tdng hop cac hop chit c6 cdng thirc (I) nhit dinh dugc thé
hién trén so dd 3. 4-arylimino-1H-benzo[d][1,3]oxazin-2(4H)-on dugc thé thich
hop s6 4 6 thé phan tng v6i hop chit s6 2 dudi cac didu kién cia phan tng ghép
cdp Suzuki-Miyaura nhu di dugc md ta trén ddy, dé tao ra hop chit c6 cong thirc
() c¢6 cdu tric s6 5. Trong qué trinh phan Gng, gbc 4-arylimino-1H-
benzo[d][1,3]oxazin-2(4H)-on trén hop chit s 4 sip xép lai thanh gbc 3-
arylquinazolin-2,4(1H,3H)-dion c6 mit trén san phdm phéan tng sd 5.
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Hop chét sb 1 trong so @b 1, duge st dung trong qua trinh didu ché hop chit co
codng thire (I), c6 thé duge didu ché bang nhiéu phuong phap. Mot sb trong sb cac
phuong phép nay dugc thé hién trén so dd 4. Isatoic anhydrit s6 6 c6 thé phan ung
v6i anilin duge thé sé 7 (trong d6 Y' 1a nhém thich hop nhu Br, Cl hoic
triflometansulfonyloxy) dé tao ra amit s6 8. Phan tmg nay c6 thé dugc thuc hién
duéi nhidu didu kién, vi du, béng cach gia nhiét trong dung moéi thich hop, hoic
bing cach gia nhiét v6i sy c6 mit cla chét phu trg nhu trimetyl nhém. Hop chét s6
8 c6 thé dugc chuyén hoa thanh quinazolindion dugc thé s6 9, vi du, bang cach xir
1y trong dung mdi thich hgp bang phosgen hoic triphosgen. Tuy ¥, hop chét s6 9 c6
thé dugc chuyén hoa thanh boronat este twong tng s6 10 (14 vi du v& hop chét sb 1
trong so dd 1) bing cac phuong phap da biét trong céc tai liéu hoa hoc (xem, vi duy,
bai bao Ishiyama, T. et al., Tetrahedron, 57:9813 (2001), va cac tai liéu tham khéo
dugc vién dan trong d6). Vi du vé cac phuong phép nay 1a phan tmg giita hop chét
s6 9 v&i chét boryl héa nhu 4,4,4',4',5,5,5',5"-octametyl-2,2'"-bi(1,3,2-dioxaborolan)
hodc 5,5,5',5'-tetrametyl-2,2'-bi(1,3,2-dioxaborinan) véi su ¢6 mat ciia bazo nhu
kali axetat va chdt xtc tic thich hop nhu 1,1'-bis(diphenylphosphino)feroxen
paladi(II) clorua trong dung méi thich hop.

Theo céch khéc, hop chat s§ 9 c6 thé iy ¥ duogc chuyén hoa thanh hop chit sb 11
trong d6 R, 12 nhém alkyl, bing cac phuong phép d3 biét trong céc tai liéu hod hoc,
vi du, b?mg cich xir Iy bing tic nhén alkyl héa nhu iodometan hodc
tridoteroiodometan véi sy c6 mit cia bazo thich hgp nhur xesi cacbonat. Sau do,
hop chét s6 11 ¢6 thé duge chuyén hoa thanh boronat este turong tng 56 12 (12 vi du
vé hop chét 1 trong so dd 1) bang cac phuong phap gidng nhu di duge mo ta trén
day. Hop chét sb 10 ciing c6 thé ty ¥ dwoc chuyén hoa thanh hop chit twong tng
s& 12 bang cac phuong phap tuong tur nhu cac phuong phép dugc mé ta dé chuyén
héa hop chét s6 9 thanh hop chét sé 11.
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Céc hop chét s6 10 va 12 thé hién tinh khong d6i xtimg gwong do chuyén dong quay
bi can tr& quanh lién két don nbi vong phenyl dugc thé véi gbc quinazolindion.
Néu mudn, cac hop chét nay c6 thé duoc tach thanh cac chét déng phan dbi anh c6
mot truc khong ddi xtng riéng r&, vi du, bang cach sic ky trén pha tinh khong dbi
ximg. Sau d6, cac chit ddng phan dbi anh c6 mot truc khong dbi xting d3 dugc tach
ctia hop chit s6 10 tiy ¥ c6 thé duoc chuyén héa thanh chit déng phan ddi anh c6
mdt truc khong dé6i xting bn dinh cia hop chét sb 12 nhu di duge md ta trén day dé
tao ra mot sb vi du vé cac hop chét sb 1a hodc 1b trong so dd 1. Tuwong tu, raxemic
quinazolindion sé 12 ciing c6 thé dwgc tach thanh cac dong phan dbi anh c6 mot

truc khong doi xing riéng ré.

So dd 4
Yl
" Cﬁ%
)\ (Rb)n

NH, T (Ro)n

H2N
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Phuong phéap khac dé téng hop hop chét trung gian sé 8 trong so d6 4 dugc thé hién
trén so dd 5. Axit 2-nitrobenzoic dugc thé s 13 c6 thé dwoc chuyén héa thanh hep
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chét s6 14 bing cac phéan g tao lién két amit a3 biét, vi du, bang cach chuyén hoa
hop chét s 8 thanh clorua axit carboxylic twong Uung va phan ing vdi anilin dugce
thé s6 7, hodc bing phan tmg truc tiép gitra hop chéit s6 13 va s6 7 véi sy ¢6 mit
ctia chét ghép cap thich hop nhu O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU), hodc hdn hop gém 1-[3-(dimetylamino)propyl]-3-etyl-
carbodiimit hydroclorua (EDC) va 1-hydroxybenzotriazol hydrat (HOBT), bing
cac phuong phap di biét trong céc tai liéu chuyén nganh. Sau d6, nhom nitro cia
hop chit s§ 14 ¢6 thé duoc khir, bang mot trong s6 nhiéu phuong phap da biét trong

c4c tai liéu chuyén nganh, dé thu dugc hop chit sb 8 trong so db 4.

Sodd 5
0] % Y
RZO
NS (" ——
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13 7 14
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H T (Ron
HoN™ >

8

Hop chit s6 4 trong so @b 3 ¢6 thé dugc diéu ché bang phuong phap dugc thé hién
trén so dd 6. Isatoic anhydrit dugc thé & vi tri N s6 15, trong d6 R, 12 nhém alkyl,
c6 thé phan g véi anilin dugc thé s6 7 dé tao ra amit sé 16. Phan mg ndy c6 thé
dugc thuc hién duéi nhiéu didu kién nhu da duge md ta trén ddy, vi du, bing cach
gia nhiét trong dung mdi thich hgp, hoic bing cach gia nhiét v&i su c6 mit cia chit
phu trg nhu trimetyl nhém. Hop chét s 16 c6 thé duoc chuyén héa thanh
aryliminobenzoxazinon dugc thé s§ 17, vi du, biang cach xur Iy trong dung moéi thich
hop bang phosgen hoic triphosgen. Sau d6, hop chét sé 17 ¢6 thé duge chuyén héa
thanh boronat este twong tmg sb 4 bang cac phuong phéap tuong tu nhu cac phuong
phap duge mo ta trén day dé chuyén hoa hop chét sb 10 hoidc hop chit s6 11 thanh
hop chét s6 12 (xem so db 4).
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Mdt s6 phuong phép bd sung c6 thé duge sir dung dé diéu ché mot s6 hop chét s
1, dugc st dung trong qué trinh diéu ché hop chit c6 cong thirc (I), duge thé hién
trén so d6 7. Axit pyridyl-2-axetic dugc thé sé 18, hosic mudi clia axit pyridyl-2-
axetic dugc thé nhu mubi natri (12 mudi c6 ban trén thi trudng hoic c6 thé dugc
diéu ché bang cac phuong phap da biét trong céc tai lidu hod hoc), ¢6 thé duge cho
phén tng véi anilin s6 7 dudi nhiéu phuong phap da biét trong céc tai lidu hod hoc
dé tao ra amit s 19. Vi du, phéan fmg nay c6 thé duoc thuc hién véi su c6 mat cua
chit ghép cip nhu O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU), hodc hdn hop gdm 1-[3-(dimetylamino)propyl]-3-etyl-
carbodiimit hydroclorua (EDC) va 1-hydroxybenzotriazol hydrat (HOBT). Amit sb
19 c6 thé dugc chuyén hoéa thanh 1H-pyrido[1,2-c]pyrimidin-1,3(2H)-dion dugc thé
twong tng sb 20 bing cich gia nhiét v6i cht phan img nhu carbonyldiimidazol
trong dung méi thich hgp nhur toluen. Hop chit sé 20 c6 thé dugc chuyén hoa thanh
boronat este turong tng sb 21 (1a vi du vé hop chit trung gian s 1 trong so dd 1)
bang cac phuong phap di duge mé ta trén day (xem so dd 4). Theo cach khéc, hop
chit s6 19 ¢6 thé dugc chuyén héa thanh boronat este tuong mg s6 22 bing cac
phuong phap di dugc mo ta trén day (xem so db 4), tiép theo chuyén héa hop chét
s6 22 thanh hgp chét s& 21 bang cich gia nhiét véi chdt phan Ung nhu

carbonyldiimidazol.
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Trong so d6 7, vong pyridyl trong cc ciu triic duge thé hién ciing c6 thé dugc thay
thé bang mot di vong khac chira nito, nhu thiazol. Trong trudng hop ndy, cac hop
chét s6 20 va 21 tuong tng s& chtra gbc SH-thiazolo[3,2-c]pyrimidin-5,7(6H)-dion
thay cho gbc 1H-pyrido[1,2-c]pyrimidin-1,3(2H)-dion dugc thé hién.

Hop chit s 21 thé hién tinh khong d6i xtimg guong do chuyén dong quay bj can tro
quanh lién két don néi vong phenyl dugc thé véi gbc 1H-pyrido[1,2-c]pyrimidin-
1,3(2H)-dion dugc thé. Néu mudn, cic hop chét raxemic niy c6 thé dugc tach
thanh cac chit ddng phan d6i anh c6 mét truc khong ddi xtmg riéng &, vi du, bing
cach séc ky trén pha tinh khong dbi xtmg, dé thu duoc mot sé vi du vé cac hop chét

trung gian sb la va 1b trong so dd 1.
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Viéc didu ché hop chit sb 1 trong so db 1, trong d6 Z 13 gbc pyrimidin-1,3-dion
dugce thé, c6 thé dat duge bing cach sir dung phuong phap duge thé hién trén so dd
8, theo quy trinh chung dugc Cao, J. va cac ddng tic gid bao céo (Synthetic
Commun., 39:205 (2009)). Hop chét sé 23 ¢6 thé duoc diéu ché bang cach cho p-
metoxybenzylamin, metyl acrylat phdn Umg v&i phenyl hypobromoselenoit. Hop
chét nay c6 thé dugc cho phan tmg vdi aryl isoxyanat thich hop sé 24 (c6 thé duoc
didu ché tir anilin s§ 7 duoc thé hién trong so dd 4, bang cac phuong phap di biét
trong c4c tai liéu hoa hoc) dé thu duoc dihydropyrimidin-1,3-dion dugc thé sé 25.
Viée xtr Iy hop chit ndy bing chit oxy hoa nhu hydro peroxit c6 thé tao ra
pyrimidin-1,3-dion dugc thé sb 26. Viéc loai nhém p-metoxybenzyl ctia hop chét
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58 26 c6 thé dat duge biang cach sir dung mot sb phuong phép dugc bao céo trong
cic tii liéu hoa hoc, vi du, bing cich xir 1y bing hdn hop gbm axit
triflometansulfonic va axit trifloaxetic (nhu dugc bao cdo bdi Wu, F. et al., J. Org.
Am. Chem., 69:9307 (2004)). Pyrimidin-1,3-dion sé 27 thu dugc c6 thé dugce cho
phan {ng véi axit aryl boronic nhu axit 4-flobenzenboronic, vi du, bing céch st
dung cac diéu kién dugc md ta boi Jacobsen, M.F. et al. (J. Org. Am. Chem.,
71:9183 (2006)) dé tao ra hop chit s6 28 (trong 46 Ar la 4-flophenyl). Sau do, hop
chit nay c6 thé dugc chuyén héa thanh boronat este s6 29, 1a vi du v& hop chit s 1
trong so dd 1, bing cac phwong phap twong tu nhu cac phuong phép dugc mo ta
trén day. ‘

Hop chét s6 2 dugc thé hién trén so dd 1, dugc stir dung trong qua trinh diéu ché cac
hop chét c6 cong thirc (I), c6 thé dugc didu ché bing cac quy trinh dugc thé hién
trén so dd 9. Axit 2-aminobenzoic dugc thé s 30 (d3 biét trong céc tai liéu chuyén
nganh, hoic duoc didu ché bang cic quy trinh di biét trong cic tai li€u chuyén
nganh) c6 thé duge chuyén héa thanh axit 2-hydrazinylbenzoic tuong tmg s 31
duéi dang mubi ciia axit clohydric bang cac phwong phép da biét trong cac tai liéu,
vi du, bang cach bién dbi thanh mudi diazoni twong img bang cach xir Iy bang natri
nitrit trong dung dich nuéc axit clohydric, tiép theo khtr bing thiéc(I) clorua. Phan
(g giira hop chét s 31 va etyl 3-oxoxyclohexancarboxylat s6 32 (c6 thé dugc didu
ché tur etyl 3-hydfoxybenzoat; xem, vi du, bai bao Hirsch, J. et al., J. Org. Am.
Chem., 51:2218 (1986)) trong dung moi thich hop véi chat xic tac thich hop, vi du,
etanol véi axit clohydric, toluen véi axit p-toluensulfonic hodc axit trifloaxetic,
hodc axit axetic (trong trudng hop nay dung mbi cling c6 thé dung 1am chét xac
tac), c6 thé thu duogc din xuét tetrahydrocarbazol tuong tng s6 33. Phan tng nay
thudng dugc biét dudi dang tdng hop indol Fischer, va da biét trong céc tai liéu hoa
hoc (vi du, xem Kamata, J. et al., Am. Chem. Pharm. Bull., 52:1071 (2004)). Theo
cach khéc, tdng hop indol Fischer c6 thé dugc thuc hién theo hai budc lién tiép:
hop chét s6 31 c6 thé phan tmg véi hop chét s§ 32 trong céc diéu kién thich hop
(nhu trong dung mai thich hgp nhu etanol hoic toluen, tiy ¥ voi chit xuc tac thich
hop nhur axit p-toluensulfonic) dé tao ra hop chét trung gian hydrazon, hop chét nay
c6 thé dugc tach va sau d6, dugc cho phan tmg tiép dudi cac didu kién thich hop (vi
du, etanol véi axit clohydric, axit axetic véi k€m clorua, hodc toluen véi axit

trifloaxetic) dé thu dugc hop chét sb 33.
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Axit carboxylic s 33 ¢6 thé duoc chuyén hoa thanh carboxamit turong umg sb 34

bang cac phuong phap da biét trong cac tai liéu hod hoc, vi du, bang cach chuyén
héa hop chit s6 33 thanh clorua axit bing cich xir Iy bing oxalyl clorua hodc
thionyl clorua, tiép theo xir Iy bing amoniac; hoic bing cach xir Iy hop chét sb 33
bang amoniac vé6i su ¢6 mit clia chit ghép cip nhu carbodiimit, hodc hdn hop gdm
N-(3-dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua va 1-
hydroxybenzotriazol ho#ic 1-hydroxy-7-azabenzotriazol. Viéc chuyén hoa
tetrahydrocarbazol sé 34 thanh carbazol twong tng sb 35 c6 thé dugc thuc hién
bang cac phuong phép di biét trong céc tai liéu hod hoc, vi du, bing cach xir Iy hop
chit s6 34 bing chit oxy hoa nhu 2,3-diclo-5,6-dixyanobenzoquinon trong dung
moi thich hop.

Theo c4ch khéc, thit ty clia cic bude tao ra amit va oxy héa c6 thé duge dao dé
chuyén héa hop chit s 33 thanh hop chit s6 35. Do d6, hop chét sé 33 ¢ thé dugce
oxy héa bing cach sir dung quy trinh da dugc mo ta trén déy, hodc quy trinh tuong
tw, dé thu dugc hop chit trong tmg s6 36. Sau d6, axit carboxylic ctia hgp chit nay

c6 thé duge chuyén héa thianh amit bic mot twong tng, ciing bing cich st dung
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quy trinh dd dugc mo ta trén day hodc quy trinh twong tw, dé thu dugc hop chit
turong tmg sb 35.

Viéc chuyén hoa hgp chét sb 35 thanh carbazolcarboxamit dugc thé carbinol béc ba
tuong ng s6 37 (1 vi du vé& hop chét 2 trong so dd 1) ¢6 thé duge thuc hién bing
céc phuong phap di biét trong céc tai liéu hoa hoc, vi du, bang cach xir Iy hop chit
s& 35 bing chit phan tmg nhu metyllithi, metylmagie bromua hoic metylmagie
clorua. Theo cach khac, viéc chuyén héa hop chit s6 34 thanh tetrahydrocarbazol
carboxamit dugc thé carbinol bac ba tuong Ung sb 38 (12 mot vi du khac cua hop
chit 2 trong so dd 1) c6 thé dwoc thuc hién bing quy trinh twong tu.

Céc hop chét s6 33, 34 va 38 chira tim khong dbi xtmg, va do do, tdn tai dudi dang
hai chét ddng phan d6i anh. Viéc diéu ché hop chit sb 33, 34 va 38 nhu dugc thé
hién trén so dd 9 tao ra cac san pham raxemic, cic san phdm ndy cé thé duge st
dung dé diéu ché cac hop chit c6 cong thire (I) nhu duge thé hién trén so dd 1.
Theo c4ch khac, cac hop chit s6 33, 34 va 38 c6 thé dugc tach thanh c4c chit dong
phan d6i anh riéng ré&, bing cach sir dung cic phuong phap d3 biét nhu sic ky trén
pha tinh khong d6i ximg.

Mot s6 hop chét s6 2 trong so dd 1, dugce sir dung dé didu ché cac hop chit ¢6 cong
thirc (I), cling c6 thé dugc diéu ché bing cic quy trinh dugc thé hién trén so dd 10.
Hop chét s6 39, dugc didu ché tir axit 2-hydrazinylbenzoic thich hop nhu duge thé
hién trén so dd 9 (xem patent My s 8,084,620, hop chat trung gian sb 48-1) c6 thé
duogc xtr ly bang chit halogen hoa thich hop dé thu dugc hop chét sb 40, trong d6
R; 12 nguyén tir halogen. Vi du, viéc xtt Iy hop chét s6 39 bing chit clo héa nhu N-
closucxinimit ¢6 thé thu duge hop chét sb 40 trong d6 R, 12 Cl, va viéc xi Iy hop
chit s5 39 bing <chit flo héa nhu 1-(clometyl)-4-flo-1,4-
diazoniabixyclo[2.2.2]octan-bis(tetrafloborat) [SELECTFLUOR®] c6 thé thu dugc
hop chét sb 40 trong d6 R, 1a F. Sau d6, viéc xir ly hop chét s6 40 bing metyllithi
hoic metylmagie halogenua nhu d3 duoc mé ta trong so d6 9 c6 thé thu dugc hop

chit s§ 37 trong d6 R, 12 F hodc CI (12 cac vi du v& hop chét s6 2 trong so do 1).
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Hop chét s6 37 trong d6 R; 13 CN c¢6 thé dugc didu ché bing quy trinh thay thé,
cling dugce thé hién trén so dd 10. Hop chét sb 41, c6 thé dugc diéu ché tir hop chét
s6 39 (xem patent My s6 8,084,620, vi du 73-2) c6 thé duoc xir Iy bang chit iot hoa
nhu N-iodosucxinimit dé thu dugc hop chit s§ 37 trong d6 R, 13 I. Hop chét nay c6
thé dugc chuyén héa thanh hop chit sé 37 trong d6 R, 1a CN (vi du v& hop chét sb
2 trong so dd 1), vi du, bing cach xir Iy bang kém xyanit v6i s c6 mit cia chét xtc
tac nhu tetrakis(triphenylphosphin)paladi.

Mot vi du khéac vé viéc didu ché hop chét s 2 trong so dd 1 duge thé hién trén so
dd 11. Bang cach sir dung cac quy trinh dugc md ta trong so dd 9 va cac quy trinh
turong tu, xeton s6 42 (c6 thé duge diéu ché bang cach cho dietyl malonat phan tmg
v6i xyclohex-2-enon, bang mét s& phuong phép di duge bo cdo trong cac tai lidu)
c6 thé dugc cho phan mg véi axit hydrazinylbenzoic s6 31 dé thu dugc hop chit sb
43, sau d6, hop chét nay c6 thé duoc chuyén hoa thanh hop chét sb 44 va tiép theo
thanh hop chit sd 45 bing cac phuong phép dugc mo ta trén day trong so db 9.
Bing cac phuong phép da biét trong cc tai lidu, vi du, gia nhiét bing natri clorua
va nudc trong dung méi thich hgp nhu dimetyl sulfoxit, hop chét sé 45 c6 thé dugc
chuyén hoa thanh hop chét sé 46. Sau d6, gbc este ciia hop chét s 46 c6 thé dugc
khir thanh carbinol bing cic quy trinh di biét trong cac tai lidu, vi du, bing cach xtr
1y bang lithi borohydrua, dé thu dwgc hop chit sé 47, 14 vi du vé hop chit sb 2

trong so dd 1.

-77-



22050

So dd 11
., GOOH COOH
COOEt H N
H,N"
EtOOC ° . ™ EtOOG \ R,
Ry EtOOC Y
Y 43
42 31
CONH CONH
H 2 o GONM:
N N
EtOOC \ O EtOOC \
R1 R1
EtOOC Y EtOOC Y
/ 45 44
CONH c
H 2 H ONH2
N N
EtOOC \ O HO \ O
R4 —_— R4
Y Y
46 47

Vi du thwe hién sing ché

Céc hop chét theo sang ché, va cic hop chét trung gian ding trong qua trinh diéu
ché cac hop chit theo sang ché, c6 thé duoc didu ché bing cac quy trinh dugc thé
hién trong cdc vi du duéi ddy va cac quy trinh c6 lién quan. C4c phuong phép va
diu kién ding trong cac vi du ndy, va cac hop chit thuc té didu ché duoc trong cac
vi du nay, khong gi¢i han pham vi cla sang ché, nhung duoc du dinh dé thé hién
cach ma cac hop chét theo sang ché c6 thé dugc didu ché. Cac nguyén liéu ban diu
va céc chét phan tmg ding trong cac vi du nay, khi khong didu ché dugc bang quy
trinh dugc mo ta trong bdn mo td nay, ndi chung 1a cb ban trén thi trudng, hodc
dugc thong béo trong cac tai liéu hod hoc, hoic c6 thé dugc didu ché b%lng cach st
dung céc quy trinh dugc mo ta trong cic tai liéu hoa hoc. Sang ché con dugc xac
dinh thém trong phan vi du sau. Can phai hiéu ring céc vi du ndy dugc dua ra chi
nhim muc dich minh hoa. T phﬁn ban luin trén ddy va cac vi du thyc hién séng
ché, chuyén gia trong linh virc k¥ thuat ndy c6 thé x4c dinh céc diu hidu co ban cia
sang ché, va khong vuot qué pham vi ctia sang ché, c6 thé thyuc hién cac thay d6i va

céc cai bien khac nhau d€ 1am cho sang ché phu hop véi cac muc dich sit dung va
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cac diéu kién khac nhau. Két qua 13, sang ché khong chi gii han & cac vi du minh
hoa dugc dua ra du6i day trong ban mé ta nay, ma dugc xac dinh bai cac diém yéu
ciu bao ho kém theo.

Trong cac vi du dugc dua ra, cum tir "dugc lam kho va dugc cd" néi chung chi viéc
1am kh6 dung dich trong dung mdi hitu co bang natri sulfat hosic magie sulfat, tiép
theo loc va loai dung méi ra khéi phén dich loc (n6i chung duéi 4p suét gidm va &
nhiét d6 thich hop véi d6 6n dinh ciia nguyén liéu dang dugc didu ché).

Séc ky cot n6i chung d3 duoc thuc hién bang cich st dung k§ thudt sic ky nhanh
(Still, W.C. et al., J. Org. Chem., 43:2923 (1978)), hoic bang hop silicagel dugc
nhdi true bang cach st dung thiét bi sic ky ap suét trung binh Isco (Teledyne
Corporation), rira giai bing dung méi hodic hdn hop dung méi duge chi ra. Sic ky
16ng hiéu ning cao (high performance liquid chromatography - HPLC) diéu ché
duogc thuc hién béng cach st dung cot pha ddo (Waters SunFire C;3, Waters
XBridge C;5, PHENOMENEX® Axia C;5, YMC S5 ODS hodc cic cot tuong tu)
c6 kich thudc thich hop v6i lugng nguyén li¢u dang duge tach, ndi chung rira giai
bing gradien metanol hoic axetonitril trong nudc véi ndng do ting dan, cling chtra
0,05% hoic 0,1% axit trifloaxetic hodc 10 mM amoni axetat, & toc do rira giai thich
hop véi kich thude cot va viée tach cin dat duge. Viée tach br?lng séc ky 18ng siéu
t6i han khong ddi xing cac chit dong phan dbi anh hodc céc chét déng phan atrop
duogc thuc hién béng cach sir dung cac diéu kién di dugc mo ta ddi véi cac trudng
hop riéng. Dit liéu phd khéi thu dugc bang cach sic ky 1ong-phd khdi biang cach
ion héa biang phun dién ti.

Dir liéu nhifu xa tia x tinh thé don di duoc thli trén hé Bruker-AXS APEX2 CCD
bang cach chiéu xa Cu Ka (A = 1,5418 A). Viéc chi s6 hoa va xit Iy dit liéu cudng
do do duge dugc thuc hién bang goéi phin mém/ddy chwong trinh APEX2 (xem
APEX2 User Manual, v1.27; Bruker AXS, Inc., WI 53711 USA). Khi duoc chi ra,
cac tinh thé duoc 1am lanh trong dong lanh ciia méay lam lanh Oxford Cryosystems
cryostream (Cosier, J. et al., J. Appl. Cryst., 19:105 (1986)) trong khi thu dix liéu.
Céc chu tric dugc giai bang cac phwong phép truc tiép va duge loc dwa vao phan
xa quan sat dugc bing cach sir dung géi tinh thé hoc SHELXTL (xem APEX?2 User
Manual, v1.27; Bruker AXS, Inc., WI 53711 USA). Cac tham sé nguyén tir thu
duoc (toa do va yéu t6 nhiét do) dugc loc thong qua binh phwong nhd nhét ctia ma
trin ddy da. Ham dugc 1am gidm dén mic t6i thidu trong qua trinh loc 1a Sw(|Fo) -
[Fc|)>. R duge xac dinh 13 T ||Fo| - [Fc||/Z [Fo| trong khi Rw = [Ew(|Fo| - |Fc|)2/2w
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|Fo|2]” % trong d6 w 12 sai s dya trén ham 14y trong sb thich hop trong céc cuong do
quan sat dugc. Ban dd khac biét dugc kidm tra & tAt ca cac giai doan lgc. Hydro
duge dua vao cac vi tri ly dugc tudng hoa bing cic yéu td nhiét do dang huéng,
nhung khong 1am thay ddi cac tham sé cia hydro. Tham sb 6 don vi dugc thu theo
quy trinh dugc mo ta trong Stout et al., X-Ray Structure Determination: A Practical
Guide, MacMillan (1968).

Cac tén hoa hoc dugc xac dinh béng cach str dung ChemDraw® Ultra, phién ban
9.0.5 (CambridgeSoft). Cac tir viét tit sau duge st dung:

CAC TU VIET TAT

CDI carbonyldiimidazol

DCM diclometan

DIEA  diisopropyletylamin

DMF N,N-dimetylformamit

DMSO dimetyl sulfoxit

dppf 1,1'-bis(diphenylphosphino)feroxen
DSC phép do nhiét luong quét vi sai -
DTT dithiotreitol

EDC 1-[3-(dimetylamino)propyl]-3-etyl-carbodiimit hydroclorua
EDTA  etylendiamin tetraaxetat

EtOAc  etyl axetat

EtOH etanol
g gam
h gid

HATU  O-(7-azabenzotriazol-1-yl)-1,1,3,3 -tetrametyluroni hexaflophosphat
HOBT  1-hydroxybenzotriazol hydrat

HPLC  Séc ky 1dng cao ap

IPA isopropanol

MeCN  axetonitril

MeOH metanol

min phut

mmol  milimol

NBS N-bromosucxinimit

NCS N-closucxinimit
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NMP N-metylpyrolidinon
t-butyl  butyl bac ba

TEA trietylamin

TFA axit trifloaxetic
THF tetrahydrofuran

Hop chit trung gian sb 1
3-(3-Bromo-2-metylphenyl)-8-floquinazolin-2,4(1H,3H)-dion
Br
CHs,
<k
N
oy
Fo-1)
Hop chét trung gian s6 1A: 2-Amino-N-(3-bromo-2-metylphenyl)-3-flobenzamit
Br
CHs
<o ¥

N

H

H,N

F(I-1A)

Phuong phép 1: Dung dich chira 8-flo-1H-benzo[d][1,3]oxazin-2,4-dion (2,00 g,
11,04 mmol) va 3-bromo-2-metylanilin (4,11 g, 22,08 mmol) trong dioxan (20 ml)
trong binh phan tmg dugc diy kin dugce gia nhiét ¢ nhiét d§ 110°C trong 4 ngay.
Hén hop da ngudi duge xir ly bang dung dich nudc K,CO; 10% va dugc khudy &
nhiét d6 trong phong trong 30 phuit. Hdn hop nay dugc chiét bang DCM 3 14n, va
pha hitu co gdp lai duoc rira bang nude, 1am khé va ¢6. Can dugc nghién bing ete
dé thu dugc chét rin mau xam (2,50 g). Nude céi duge cd va cin dugce nghién 1an
nita bing ete dé thu dugc chit rin mau x4m (230 mg). Hai chét rin nay dugc gop
lai d€ tao ra 2-amino-N-(3-bromo-2-metylphenyl)-3-flobenzamit du6i dang chét rin
méu x4m (2,73 g, hidu suit 78%). Phd khéi m/z 323, 325 (M+H)".
Phuong phap 2. Hon dich chia 8-flo-1H-benzo[d][1,3]oxazin-2,4-dion (3,00 g,
16,6 mmol) trong xylen (50 ml) dugc xir ly bing 3-bromo-2-metylanilin (3,08 g,
16,6 mmol) va dugc gia nhiét d&n hdi Iuu. Sau 6 h, hdn hop nay duoc dé ngudi

xubng nhiét d¢ trong phong qua dém. Hon dich thu dugc dwoc pha lodng bing
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hexan va két tia dugc gom bing céach loc, rira bing hexan va dé khé trong khong
khi dé thu dugc 2-amino-N-(3-bromo-2-metylphenyl)-3-flobenzamit dudi dang
chét rin mau tring (4,50 g, hiéu suét 84%). "H NMR (400 MHz, clorofom-d) & 7,69
(d, /=79 Hz, 1H), 7,65 (br. s., 1H), 7,50-7,46 (m, 1H), 7,32 (d, /=8,1 Hz, 1H),
7,19-7,11 (m, 2H), 6,73-6,64 (m, 1H), 5,69 (br. s., 2H), 2,44 (s, 3H).

Hop chét trung gian sb 1:

Dung dich chtra 2-amino-N-(3-bromo-2-metylphenyl)-3-flobenzamit (5,70 g, 17,6
mmol) trong THF (100 ml) dugc xir Iy bing bis(triclometyl) cacbonat (triphosgen)
(6,28 g, 21,2 mmol) & nhiét do trong phong va dugc khudy trong 15 phit. Hén hop
nay dugc pha loang bing EtOAc, xir Iy cin than bing dung dich nuéc NaHCO; bio
hoa va khudy & nhiét d6 trong phong cho dén khi ngimg thoat khi. Pha hitu co tach
dugc duge rira 14n lugt bﬁng dung dich nuéc NaHCO; bao hoa, nudc va nude mudi,
va 1am khd va ¢d. Cin dugc nghién bing ete dé thu dugc 3-(3-bromo-2-
metylphenyl)-8-floquinazolin-2,4(1H,3H)-dion duéi dang chit rin mau tring nhd
(6,00 g, hidu suit 97%). Phd khéi m/z 349, 351 (M+H)". '"H NMR (400 MHz,
clorofom-d) & 8,59 (d, J/=17,6 Hz, 1H), 7,99 (d, /=8,1 Hz, 1H), 7,70 (dd, J=7,8, 1,2
Hz, 1H), 7,54 - 7,43 (m, 1H), 7,28 - 7,21 (m, 2H), 7,21 - 7,17 (m, 1H), 2,28 (s, 3H).

Hop chét trung gian s6 2
8-flo-1-metyl-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pbenyl)quinazolin-2,4(1H,3H)-dion

Hs;C CH;
HaC CH,

o._.O
B

CH,
Y s
N
N

(|3H3 F (1_2)

Hop chit trung gian sb 2A: 3-(3-bromo-2-metylphenyl)-8-flo-1-metylquinazolin-
2,4(1H,3H)-dion
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Br

CHj
NN
oy
CHs F (I-2A)
Dung dich chira 3-(3-bromo-2-metylphenyl)-8-floquinazolin-2,4(1H,3H)-dion [hop
chét trung gian sb 1] (4,80 g, 13,8 mmol) trong DMF (25 ml) dugc xtr ly bing
Cs,CO; (13,4 g, 41,2 mmol). Hdn dich nay duoc khudy & nhiét d6 trong phong va
xir Iy timg giot (nhung nhanh chéng) bing iodometan (4,30 ml, 68,7 mmol) va
khudy nhanh & nhiét do trong phong trong 1 h. Hn hop nay duoc pha loing béng
EtOAc va nuée (200 ml). Pha hitu co dugc tach ra va nira 1an lugt bing nudc va
nuée mubi, sau d6, 1am khd va cd dé thu duge 3-(3-bromo-2-metylphenyl)-8-flo-1-
metylquinazolin-2,4(1H,3H)-dion dudi dang bot nhu thuy tinh mau nau vang (4,80
g, hiéu sut 96%). Phd khdi m/z 363, 365 (M+H)".

Hop chit trung gian sb 2:

Hbn hgp gdm 3-(3-bromo-2-metylphenyl)-8-flo-1-metylquinazolin-2,4(1H,3H)-
dion (4,80 g, 13,2 mmol), 4,4,4',4',5,5,5',5'-octametyl-2,2'-bi(1,3,2-dioxaborolan)
(4,36 g, 17,2 mmol), kali axetat (3,89 g, 39,6 mmol) va sin phidm cong DCM
PACLy(dppf) (0,540 g, 0,661 mmol) trong dioxan (65 ml) dugc gia nhiét &n hoi luu
trong 2 h. Sau khi dé ngudi xudng nhiét d9 trong phong, hdn hop nay duoc loc qua
CELITE® va chét ran dugc rira bing EtOAc. Phan dich loc dugc pha lodng bing
EtOAc, rra b?mg nude, va 1am kho va cb. Cin duge dua vao sic ky cot trén
silicagel (80 g), rira giai bing EtOAc-hexan (gradien tir 20-50%), dé thu dugc 8-
flo-1-metyl-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)
quinazolin-2,4(1H,3H)-dion duéi dang chét rin mau tring (4,61 g, hidu suét 85%).
Phé khéi m/z 411 (M+H)". '"H NMR (400 MHz, clorofom-d) & 8,14-8,08 (m, 1H),
7,93 (dd, /=7,5, 1,3 Hz, 1H), 7,48 (ddd, /=14,0, 8,0, 1,5 Hz, 1H), 7,34 (t, J=7,6 Hz,
1H), 7,27-7,20 (m, 2H), 3,88 (d, /=7,9 Hz, 3H), 2,36 (s, 3H), 1,36 (s, 12H).

Hop chit trung gian s6 3
4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
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NH,

O
‘ H
N
Cl
HaC

CH, Br 1-3)

Hop chit trung gian sb 3A: Etyl 5-bromo-8-carbamoyl-6-clo-9H-carbazol-2-
carboxylat

Os__NH,
H

O
CH3CH,00C Q Cl

Br (I-3A)

Hdn hop gbém etyl 5-bromo-8-carbamoyl-9H-carbazol-2-carboxylat [dugc tong hop
theo quy trinh dugc md ta trong patent My sb 8,084,620, hop chit trung gian sb 48-
11 (0,100 g, 0,277 mmol) va NCS (dugc két tinh lai tir toluen; 0,037 g, 0,277 mmol)
trong CCl, (10 ml) va DMF (2 ml) dugc khudy & nhiét d trong phong trong 112 h.
Hon hop nay duge loc, va két tia thu duge duge rira bang CCly va 1am khé qua
dém trong chan khong. Can dugc tinh ché bang cach sic ky cot trén silicagel (40 g),
rira gidi bang hexan, sau d6, bang EtOAc-hexan (30%, rdi 50%), dé thu dugc etyl
. 5-bromo-8-carbamoyl-6-clo-9H-carbazol-2-carboxylat dudi dang chit rin mau
trang min (0,071, hiéu sudt 65%). Phd khéi m/z 395, 397, (M+H)*. 'H NMR (400
MHz, DMSO-dg) 6 12,13 (s, 1H), 8,77 (d, J=8,6 Hz, 1H), 8,53 (d, J=1,1 Hz, 1H),
8,36 (br. s., 1H), 8,29 (s, 1H), 7,89 (dd, J=8,4, 1,5 Hz, 1H), 7,74 (br. s., 1H), 4,38
(q, J=7,0 Hz, 2H), 1,38 (t, J=7,0 Hz, 3H).

Phuong phap thay thé didu ché hop chit trung gian sb 3A:

Bé sung NCS (36,1 g, 271 mmol) vao hdn hop chira etyl 5-bromo-8-carbamoyl-
9H-carbazol-2-carboxylat (90 g, 249 mmol), CCl; (2900 ml), va NMP (600 ml).
Hon hop phéan (g ndy duge khudy & nhiét d6 45°C trong 2 h. Sau khi dé ngudi
xudng nhiét d6 trong phong, chit rin duoc gom bang cach loc trong chan khong.
Chét rin nay dugc khudy trong metanol (11) & nhiét dd 60°C trong 2 h v sau d6, dé
ngudi xudng nhiét d6 trong phong. Chét rén nay dugc gom va lam khé dé thu duge
etyl 5-bromo-8-carbamoyl-6-choro-9H-carbazol-2-carboxylat (69,5 g, 167 mmol,
hiéu sudt 67%) (d6 tinh khiét 95%).

-84-



22050

Phén dich loc dugc c6 duéi 4p suat giam dé loai bd CCly. Sau d6, bd sung nude (2
1) vao cin NMP nay. Két tiia thu dwoc duge gom va lam kho dé thu duge thém 13,7
g san pham (hiéu sudt 25%, do tinh khiét 75%).

Hop chét trung gian s6 3:

Dung dich chira etyl 5-bromo-8-carbamoyl-6-clo-9H-carbazol-2-carboxylat (4,14 g,
10,5 mmol) trong THF (200 ml) dugc 1am lanh trong bé d4 kho-axeton dugc xir 1y
timg phan trong thoi gian 30 phit bing metyllithi 1,6 M trong hexan (45,8 ml, 73,2
mmol). Hdn hop niy dugc khudy nhiét do -78°C trong 60 phit, sau do6, duge xi ly
timg phan bing dung dich nuéc NH,CI bio hoa. Nude duge bd sung vao va hdn
hop nay duge chiét hai 14n bang EtOAc. Pha hitu co gdp lai dwoc rtra hai 1an bang
nude. TAt ca cac pha nude duge gop lai va chiét bing DCM, va pha hitu co nay
dugc rira bang nude. Tat ca cac pha hitu co dugce gdp lai, lam khd va c6. Cin duoc
két tinh tir EtOAc dé thu duoc chit rén. Cén thu dugc tir viée ¢6 nudc cai dugc tinh
ché bing séc ky trén silicagel (330 g), rira giai bang EtOAc-hexan (gradien tir 0-
100%), dé thu dugc chit rin bd sung. Hai chét rin dugc gop lai dé thu duge 4-
bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit dudi dang chét
rin mau vang nhat (3,13 g, hiéu suit 78%). Phd khdi m/z 363, 365, (M+H-H,0)".
'H NMR (400 MHz, DMSO-de) & 11,71 (s, 1H), 8,56 (d, J=8,6 Hz, 1H), 8,29 (br.
s., 1H), 8,17 (s, 1H), 7,97 (d, J=1,3 Hz, 1H), 7,66 (br. s., 1H), 7,42 (dd, J=8,6, 1,8
Hz, 1H), 1,52 (s, 6H).

Phuong phép thay thé diéu ché hop chit trung gian sb 3:

Hén dich chira etyl 5-bromo-8-carbamoyl-6-clo-9H-carbazol-2-carboxylat (58,56 g,
148 mmol) trong THF (700 ml) duéi khi nito duge 1am lanh xudng nhiét d6 -15°C
trong bé axeton-da khé. Hon hop nay dugc xir ly timg giot bang dung dich
metylmagie clorua 3 M trong THF (395 ml, 1,19 mol) & té¢ d6 sao cho nhiét o bén
trong dugc duy tri trong khoang tir -15°C dén -10°C. Sau 5 h, hdn hop nay dwoc rét
vao 3 binh, mdi binh chira khoang 1,5 1 d4 nghién va 500 ml dung dich nuéc NH,CI
bdo hoa. Hdn hop thu dugc dugc chiét bing EtOAc, va pha hiru co g0p lai dugc
1am kho va cb. Can dugc gdp véi chit thu dugce tir hai mé bd sung, mot mé bit dau
tir 146 mmol etyl 5-bromo-8-carbamoyl-6-clo-9H-carbazol-2-carboxylat va mé kia
bét ddu tir 142 mmol etyl 5-bromo-8-carbamoyl-6-clo-9H-carbazol-2-carboxylat,
~ va duge khudy trong 1 h trong axeton (250 ml). Két tia dugc gom bang cach loc,
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rira bang hexan va lam kho dé thu dugc 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-
9H-carbazol- 1-carboxamit dudi dang chit rén (134,56 g). Phan dich loc duge co va
cin duge khudy 14n nita trong 1 h trong axeton, tao ra két tia, két tia nay dugc gom
bang cach lgc, rira bang hexan va 1am kho dé thu dugc thém 4-bromo-3-clo-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit duéi dang chat ran (7,36 g) trong
téng s6 141,92 g (hiéu suit 88%). Phin dich loc thu dugc tir 13n loc thir hai dwgc
g0p v6i chit khong tinh khiét thu dugc tir mé kia va duge sic ky cot trén silicagel
(2 x 1,5 kg), rira giai bing EtOAc-hexan (gradien tir 40-100%), tao ra san phim bd

sung.

Hop chét trung gian s6 4
1-metyl-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion

HiC CHa
MO —cH,
O\B,O

CHs (I-4)

Hop chét trung gian sb 4A: 2-amino-N-(3-bromo-2-metylphenyl)benzamit

s
ib@ (I-4A)

Phuong phép 1. Dung dich chtra axit 2-aminobenzoic (5,00 g, 36,5 mmol) va
thionyl clorua (8,68 g, 72,9 mmol) trong toluen (50 ml) dugc gia nhiét & nhiét do
héi luu trong 60 phut. Hon hop niy dugc ¢d trong chan khéng, va cin dugc tao hén
dich trong THF (50 ml), 1am lanh trong bé nuéc da va xir Iy bang 3-bromo-2-
metylanilin (20,35 g, 109 mmol). Hon dich thu dugc dugc gia nhiét & nhiét do hdi
lwu trong 2 h. Hon hop da ngudi duge xir Iy bang dung dich nuée K,CO; 10% (50
ml), khudy manh trong 15 phit, va chiét bing EtOAc. Pha hitu co duge 1am kho va

cd. Can dugc tinh ché bang cach sic ky cot trén silicagel dé thu dugc 2-amino-N-
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(3-bromo-2-metylphenyl) benzamit duéi dang chét rén mau vang nhat (4,70 g, hiéu
suit 42%). Phé khéi m/z 305, 307 (M+H)". '"H NMR (400 MHz, clorofom-d) & 7,72
(d, <7,9 Hz, 1H), 7,67 (br. s., 1H), 7,54 (dd, J=8,3, 1,2 Hz, 1H), 7,48 (dd, J=7,9,
0,9 Hz, 1H), 7,36-7,31 (m, 1H), 7,15 (t, J/=8,0 Hz, 1H), 6,81-6,73 (m, 2H), 5,59 (br.
s., 2H), 2,45 (s, 3H).

Phuong phép 2. Hon dich chira 1H-benzo[d][1,3]oxazin-2,4-dion (5,00 g, 30,7
mmol) va 3-bromo-2-metylanilin (5,70 g, 30,7 mmol) trong xylen (50 ml) dugc gia
nhiét & nhiét do hdi luu trong 8 h. Dung moi dugc loai bod béng cach cét va cin
duoc tinh ché bang cach sic ky cot trén silicagel (120 g), rira giai bing EtOAc-
hexan (gradien tr 0-50%), dé thu dugc 2-amino-N-(3-bromo-2-
metylphenyl)benzamit dudi dang chét rin mau tring nh&r (2,30 g, hiéu suét 24%).
Phuong phap 3. Hon dich chira 1H-benzo[d][1,3]oxazin-2,4-dion (10,00 g, 61,3
mmol) trong DMF (150 ml) dugc xir Iy bang 3-bromo-2-metylanilin (13,69 g, 73,6
mmol) va dugc gia nhiét dén hdi lru qua dém. Hon hop di ngudi dugc pha lodng
: béng nude va chiét béng EtOAc. Toan bo hdn hop duoc loc dé loai bo chit ran mau
x4m va cac 16p cia phan dich loc duge tach ra. Pha hitu co dugc rira bing nwdc,
1am khé va cd. Can dugc tinh ché bang cach sic ky cot trén silicagel (330 g), rira
gi4i bing EtOAc-hexan (gradien tir 0-50%), dé thu duogc 2-amino-N-(3-bromo-2-
metylphenyl)benzamit du6i dang chit rin mau niu vang (1,1 g, hiéu suit 6%).
Dung méi rra giai thd hai chay ra khéi ¢t thu dugc 3-(3-bromo-2-
metylphenyl)quinazolin-2,4(1H,3H)-dion [hop chét trung gian s§ 4B] dudi dang

chét rin mau nau vang (3,4 g, hi€u suit 17%).

Hop chit trung gian s6 4B: 3-(3-bromo-2-metylphenyl)quinazolin-2,4(1H,3H)-dion
Br

CHs

o

O~ 'N

H (I-4B)

Dung dich chira 2-amino-N-(3-bromo-2-metylphenyl)benzamit (2,00 g, 6,55 mmol)
trong THF (50 ml) duoc xir Iy bing bis(triclometyl)carbonat[triphosgen] (2,92 g,
9,83 mmol) va gia nhiét & nhiét d6 hdi lvu trong 60 phut. Hon hop dd ngudi duge
xir Iy bing dung dich nuéc NaHCO; bdo hoa, chiét bing EtOAc, va pha hiru co gop

lai dwoc rira hai 14n bang dung dich NaHCO; bdo hoa, sau do, bing nudc, lam kho
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va cd. Cin dugc nghién bing DCM d thu dugc chét rén mau trang, chit rin nay
dugc gom bing cach loc. Can thu duoc tir qua trinh co phan dich loc dwgc nghién
bang DCM dé thu dugc chit rin mau tring bd sung, chét rén nay dugc gom bang
cich loc. Hai chit rin nay duoc gop lai d& thu duoc 3-(3-bromo-2-
metylphenyl)quinazolin-2,4(1H,3H)-dion duéi dang chit rin mau tring (2,10 g,
hiéu suit 97%). Phd khdi m/z 331, 333 (M+H)". "H NMR (400 MHz, MeOH-d,) &
8,07 (dd, J=7,92, 1,32 Hz, 1H), 7,65-7,75 (m, 2H), 7,21-7,32 (m, 4H), 2,20 (s, 3H).
"H NMR (400 MHz, clorofom-d) & 9,38 (br. s., 1H), 8,19 (dd, /=7,9, 1,1 Hz, 1H),
7,76-7,69 (m, 1H), 7,69-7,60 (m, 1H), 7,35-7,17 (m, 3H), 7,04-6,97 (m, 1H), 2,28
(s, 3H). '

Hop chit trung gian sb 4C: 3-(3-bromo-2-metylphenyl)- 1-metylquinazolin-
2,4(1H,3H)-dion
Br CH, »
<0
NJD
o)
CHy  (1-4C)

Hén dich chira 3-(3-bromo-2-metylphenyl)quinazolin-2,4(1H,3H)-dion (23,02 g,
69,5 mmol) va Cs,COs (34,0 g, 104 mmol) trong DMF (70 ml) d3 lam lanh trong
bé nude da dugc xir Iy timg phin bang iodometan (5,22 ml, 83 mmol). Hon hop
nay dugc 1am 4m dén nhiét do trong phong va khudy trong 30 phat. Hén hop nay
dugc loc va 'phzkm dich loc dugc ¢d. Cin duge phan bd gitta EtOAc va nude. Két tia
~ tao ra dugc gom bang cach loc. Chét rin gom duge dugce ria bang nudc va 1am kho
qua dém trong chan khong @ thu dugc chit rin mau tring. Pha hitu co cua phén
dich loc dugc tach ra, rira 3 1an bfmg dung dich nu6c LiCl 10%, sau d6, rira hai lan
bang nudc, 1am kho va cd thu duoc chét rén bd sung. Hai chit rin nay dugc g0p lai
dé thu dugc 3-(3-bromo-2-metylphenyl)- 1-metylquinazolin-2,4(1H,3H)-dion duéi
dang chit rin mau tring (15,56 g, hidu suit 92%). Phd khéi m/z 345, 347 (M+H)".

Hop chét trung gian sb 4:

Hén hop gbm 3-(3-bromo-2-metylphenyl)-1-metylquinazolin-2,4(1H,3H)-dion
(36,39 g, 105 mmol), 4,4,4',4',5,5,5',5"-octametyl-2,2"-bi(1,3,2-dioxaborolan) (40,2
g, 158 mmol), san phdm cong DCM PdClz(dbpf) (4,30 g, 5,27 mmol) va kali axetat
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(31,0 g, 316 mmol) trong dioxan (500 ml) va DMSO (50 ml) dugc gia nhiét & nhiét
d6 hoi Iuu trong 24 h. San phim cong DCM PdCl,(dppf) bd sung (1,47 g) dugc bd
sung vio va hén hop nay dugc gia nhiét & nhiét d6 hdi lwu trong thém 6 h nita. Hén
hop d3 ngudi dugc loc qua CELITE® va phan dich loc duge ¢b. Cin dugc pha
lodng bang EtOAc, lic v6i nu6e, va ca hai pha duoc loc qua CELITE® d loai bo
két tia mau den. Pha hitu co cua ph?m dich loc dugc tach ra, rira lénllucﬂ bing nude
va nu6e mubi, 1am khé va cb. Cin duge tinh ché bang cach sic ky cot trén silicagel
(hai cot 330 g), rira giai bang EtOAc-hexan (gradien tir 20-100%). Chét rén thu
duoc duge nghién bang EtOAc dé thu dugc chit rén, chit rin nay duoc gom bing
cach loc. Phan dich loc dugc cd va két tinh tir EtOAc dé thu dugc chét rén bd sung.
Nudc céi tir qua trinh két tinh nay dugc cd va cin duge tinh ché bang cach sic ky
cot trén silicagel (330 g), rira giai bang EtOAc-hexan (gradien tir 20-50%), dé thu
dugc chét rin bd sung. Ba chit rin duoc gop lai dé thu duge 1-metyl-3-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)  quinazolin-2,4(1H,3H)-dion
dudi dang chit rin mau tring (21,2 g, hidu suit 51%). Phd khéi m/z 393 (M+H)".
"H NMR (400 MHz,) § 8,35 (d, J/=7,9 Hz, 1H), 7,64 (ddd, J=8,5, 7,3, 1,5 Hz, 1H),
7,59 (dd, J=7,4, 1,4 Hz, 1H), 7,33-7,27 (m, 1H), 7,24-7,17 (m, 1H), 7,12 (d, J=8,1
Hz, 2H), 3,55 (s, 3H), 1,59 (s, 3H), 1,39 (s, 12H).

Hop chét trung gian s6 5
8-clo-1-metyl-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion

HsC CHs
HaC CHs
o._0
B

CHs
Y
N
AN

CHs CI (1.5

Hop chét trung gian s6 5A: 2-amino-N-(3-bromo-2-metylphenyl)-3-clobenzamit
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Hdn dich chita 8-clo-1H-benzo[d][1,3]oxazin-2,4-dion (4,00 g, 20,3 mmol) va 3-
bromo-2-metylanilin (5,65 g, 30,4 mmol) trong xylen (20 ml) dugc gia nhiét &
nhiét d¢ hdi hru trong 2,5 h. Hon hop da ngudi tao ra két tiia mau vang. Han hop
nay duogc pha lodng bang hexan, va két tia dwoc gom bang cach loc, rira bing
hexan va 1am kho dé thu dugc 2-amino-N-(3-bromo-2-metylphenyl)-3-clobenzamit
duéi dang chét rin mau vang (6,28 g, hiéu sudt 91%). Phd khdi m/z 339, 341
(M+H)". "H NMR (400 MHz, clorofom-d) & 7,68 (d, J=8,1 Hz, 1H), 7,61 (br. s.,
1H), 7,52-7,43 (m, 3H), 7,15 (t, /=8,0 Hz, 1H), 6,70 (t, J/=7,8 Hz, 1H), 6,12 (br. s.,
2H), 2,44 (s, 3H).

Hop chat trung gian s6 5B: 3-(3-bromo-2-metylphenyl)-8-cloquinazolin-

2, 4(1H,3H)-dion
B
CH,
= | (o)
X

O)\H
Cl (I-5B)

Dung dich chira 2-amino-N-(3-bromo-2-metylphenyl)-3-clobenzamit (780 mg, 2,30
mmol) trong THF (20 ml) dugc xtr 1y bang bis(triclometyl) cacbonat (1,02 g, 3,45
mmol) va dung dich nay dugc khudy & nhiét d6 trong phong trong 21 h. Hén hop
nay dugc pha lodng bing DCM va rira 1an luot bing dung dich nuge NaHCO; bio
hoa, nuée va nuée mudi. Pha hitu co duge 1am khé va c6. Cin duogc tinh ché bing
cach sic ky cot trén silicagel (80 g), rira gi4i bang EtOAc-hexan (gradien tur 25-
50%), dé thu duoc 3-(3-bromo-2-metylphenyl)-8-cloquinazolin-2,4(1H,3H)-dion
duéi dang chit rin mau tring (800 mg, hiéu sudt 95%). Phd khéi m/z 365, 367
(M+H)".

Hop chét trung gian s6 5C: 3-(3-bromo-2-metylphenyl)-8-clo-1-metylquinazolin-
2,4(1H,3H)-dion —
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Br

)\
CH3 Cl (I-5C)

Dung dich chta 3-(3-bromo-2-metylphenyl)-8-cloquinazolin-2,4(1H,3H)-dion
(1,45 g, 3,97 mmol) trong DMF (15 ml) dwuoc xir Iy bing Cs,CO; (3,88 g, 11,9
mmol) va iodometan (2,48 ml, 39,7 mmol) va khudy & nhiét d6 trong phong trong
1,5 h. Hdn hop nay dugc pha lodng bing nudc va hdn hop gdbm EtOAc va hexan.
Pha hitu co duoc rira béng nude, 1am kho va ¢d. Can dugce tinh ché b%mg cach séc
ky cot trén silicagel (80 g), rira giai bing EtOAc-hexan (gradien tir 5-40%), dé thu
‘dugc  3-(3-bromo-2-metylphenyl)-8-clo-1-metylquinazolin-2,4(1H,3H)-dion dudi
dang chit rin mau trng (1,3 g, hiéu suit 81%). Phd khdi m/z 379, 391 (M+H)".

Hop chét trung gian s 5:

Dung dich chira 3-(3-bromo-2-metylphenyl)-8-clo-1-metylquinazolin-2,4(1H,3H)-
dion (1,14 g, 3,00 mmol) trong dioxan (20 ml) dwoc xir Iy bang 4,4,4',4',5,5,5',5'-
octametyl-2,2'-bi(1,3,2-dioxaborolan) (0,915 g, 3,60 mmol), kali axetat (0,884 g,
9,01 mmol), va san pham cong DCM PdCl,(dppf) (0,123 g, 0,150 mmol). Hon hop
nay dugc day kin trong lo phan ng chiu 4p suit va gia nhiét & nhiét do 110°C trong
4 h. Hbn hop di ngudi duoc pha loing bing EtOAc, loc qua CELITE®, va phdn
dich loc dugc rira bﬁng nude, 1am khé va co. Can dugc tinh ché bﬁng cach sic ky
cot trén silicagel (80 g), rira giai bang EtOAc-hexan (gradien tir 20-50%), dé thu
dugc 8-clo-1-metyl-3-(2-metyl-3-(4,4,5,5- tetrametyl 1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion dudi dang chét rin mau trang (1,00 g, hiéu
sudt 78%). Phd khéi m/z 427 (M+H)". "H NMR (400 MHz, clorofom-d) & 8,23 (dd,
J=18, 1,7 Hz, 1H), 7,93 (dd, J=7,5, 1,3 Hz, 1H), 7,76 (dd, J/=7,9, 1,5 Hz, 1H),
7,37-7,31 (m, 1H), 7,27-7,20 (m, 2H), 3,94 (s, 3H), 2,36 (s, 3H), 1,36 (s, 15H).

Céc hop chét trung gian s6 6 va 7
8-clo-1-metyl-3-(S)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion (I-6), va
8-clo-1-metyl-3-(R)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion (I-7)
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HsC CH,
H4C CHs,
0.0
B

CHs
O

\\\\l I//
N™

O)\ N

CH; CI (L.6)

d-7)

Miu gdm 8-clo-1-metyl-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion raxemic [hop chét trung gian s§ 5] dugc
tach ra bang cach sic ky 1ong siu t6i han khong d6i xing nhu sau: cot: Regis
WHELK-O® R,R (3 x 25 cm, 5 pm); pha dong: CO,-MeOH (60:40) & toc d6 85
ml/phtit; ché phdm mau: 17 mg/ml trong MeOH-MeCN (1:1). Pic thir nhét rira giai
khoi cot thu dugc chit ddng phan ddi anh S, 8-clo-1-metyl-3-(S)-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion
[hop chét trung gian s 6]. Pic thir hai rira giai khoi cot thu dugc chit ddng phan
d6i anh R, 8-clo-1-metyl-3-(R)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chét trung gian sb 7]. Phd khéi va 'H
NMR ctia mdi chit ddng phén d6i anh c6 mdt truc khong dbi ximg 1a giéng nhu cia

hop chét trung gian s6 5.

Hop chét trung gian sd 8
8-clo-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-
2,4(1H,3H)-dion

HsC CHs

E (@)
2 F
(@]

Cl (I-8)
Hbén hop gbém 3-(3-bromo-2-metylphenyl)-8-cloquinazolin-2,4(1H,3H)-dion [hop
chit trung gian s§ 5B] (1,00 g, 2,74 mmol), 4,4,4'4',5,5,5',5'-octametyl-2,2'-
bi(1,3,2-dioxaborolan) (0,833 g, 3,28 mmol), kali axetat (0,805 g, 8,21 mmol) va
san phim cong DCM PdCly(dppf) (0,112 g, 0,137 mmol) trong dioxan (20 ml)
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duoc gia nhiét & nhiét @6 90°C trong 8 h. Hon hop da ngudi duoc loc, cd, va can
dugce phan bd gitta DCM va nude. Pha hitu co duge 1am kho va ¢, va cdn dugc
tinh ché bing cach sic ky cot trén silicagel (120 g), rira giai bing EtOAc-DCM
(gradien tir 0-10%), d& thu dugc 8-clo-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion (782 mg, hiéu suit 58%).
Phd khéi m/z 413 (M+H)".

Hop chét trung gian sb 9
1,8-dimetyl-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion

HsC CHs
HaC———CH,
0.0

CHj
@i

0" N

C|3H3 CH; (1-9)

Hop chét trung gian sb 9A: 2-amino-N-(3-bromo-2-metylphenyl)-3-metylbenzamit

&%

@)

H,N

CHs (1-9A)

Hon hop gdm thionyl clorua (3,15 g, 26,5 mmol) v axit 2-amino-3-metylbenzoic
(2,00 g, 13,23 mmol) trong THF (50 ml) dugc gia nhiét & nhiét do hdi luu trong 2
h. Hén hop d3 ngudi duge co va cin duge két hop véi 3-bromo-2-metylanilin (4,92
g, 26,5 mmol) trong THF (50 ml) va gia nhiét & nhiét do hdi luu trong 5 h. H5n hop
ndy dugc 1am lanh xudng nhiét do ntrong phong, xir Iy bang dung dich nudc K,CO;
10% va khudy & nhiét d6 trong phong trong 30 phat. Hdn hop thu duge dugc chiét
3 14n bing DCM, va pha hitu co gdp lai dwogc rira bang nudc, lam khé va cb. Cin
dugc tinh ché bang cach sic ky cot trén silicagel (330 g), rira gidi bang EtOAc-
hexan (gradien tir 0-20%), dé thu dugc 2-amino-N-(3-bromo-2-metylphenyl)-3-

metylbenzamit du6i dang chit rin mau vang (1,71g, hiéu suit 40%). Phd khdi m/z
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319, 321 (M+H)". "H NMR (400 MHz, clorofom-d) § 7,70 (d, /=7,9 Hz, 1H), 7,64
(br. s., 1H), 7,50-7,40 (m, 2H), 7,24 (d, /=7,3 Hz, 1H), 7,14 (t, J=8,0 Hz, 1H), 6,70
(t, J=7,6 Hz, 1H), 5,67 (br. s., 2H), 2,44 (s, 3H), 2,23 (s, 3H).

Hop chét trung gian sb 9B: 3-(3-bromo-2-metylphenyl)-8-metylquinazolin-
2,4(1H,3H)-dion
Br

CH,
¢
N
oy
CH; (1-9B)

Dung dich chtra 2-amino-N-(3-bromo-2-metylphenyl)-3-metylbenzamit (1,71 g,
5,36 mmol) va triphosgen (2,07 g, 6,96 mmol) trong THF (20 ml) dugc gia nhiét &
nhiét d6 hdi luu trong 1 h. Hon hop ndy duoc 1am lanh trén bé nuéc da va xir ly
bang dung dich nudc NaHCO; bdo hoa. Viée khudy duge tiép tuc cho dén khi
ngimg thoat khi. Hon hop thu dugc duge chiét 3 1an bing DCM. Pha hitu co gop lai
duoc rira béng nudc, lam kho va ¢d. Can duoc nghién bé“mg ete dé thu dugc chét rin
mau tring, dugc gom bing cach loc. Qua trinh nghién thir hai phén dich loc d3 cb
thu dugc chét rén bd sung, dugce gom bang cach loc. Phan dich loc tir qua trinh nay
duge cd va tinh ché bing cach sic ky cot trén silicagel (40 g), rira giai bing EtOAc-
hexan (gradien tir 0-100%), dé thu dugc chit rén bd sung. Ba chét rin nay dugc g0p
lai dé thu duoc 3-(3-bromo-2-metylphenyl)-8-metylquinazolin-2,4(1H,3H)-dion
duéi dang chit rin mau tring (1,69 g, hifu sult 91%). Phd khéi m/z 345, 347
(M+H)*. '"H NMR (400 MHz, clorofom-d): & 8,07 (d, J=7,9 Hz, 1H), 7,70 (dd,
J=19, 1,3 Hz, 1H), 7,54 (d, J/=7,3 Hz, 1H), 7,27-7,17 (m, 3H), 2,41 (s, 3H), 2,28 (s,
3H).

Hop chit trung gian s 9C: 3-(3-bromo-2-metylphenyl)-1,8-dimetylquinazolin-
2,4(1H,3H)-dion
Br

CH; CHy (1.9C)
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Hén hop gdm 3-(3-bromo-2-metylphenyl)-8-metylquinazolin-2,4(1H,3H)-dion
(470 mg, 1,36 mmol) va Cs,COs (1,33 g, 4,08 mmol) trong DMF (8 ml) dugc xtr ly
bﬁng iodometan (0,85 ml, 13,6 mmol) va khqu & nhiét do trong phong trong 1,5 h.
Hdn hop ndy dugc pha lodng biang EtOAc, rira 1an lugt bang nudce va hai phén dung
dich nuéc LiCl 10%. Pha nuéc gop lai dugc chiét bing EtOAc. Pha hitu co gop lai
dugc rira 14n lugt bang dung dich nude LiCl 10% va nuée, 1am kho va cb thu duogc
3-(3-bromo-2-metylphenyl)-1,8-dimetylquinazolin-2,4(1H,3H)-dion khong tinh
khiét du6i dang chét rin mau tring (510 mg), duge st dung ma khong cén tinh ché
thém. Phé khéi m/z 359, 361 (M+H)".

Hop chét trung gian s6 9:

Bing cach sir dung quy trinh giéng nhu da dugc mé ta d& didu ché hop chit trung
gian sb 2, 3-(3-bromo-2-metylphenyl)-1,8-dimetylquinazolin-2,4(1H,3H)-dion (489
mg, 1,36 mmol) dugc chuyén hoéa thanh 1,8-dimetyl-3-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion dudi dang
chit rdn mau tring (410 mg, hiéu suit 74%). Phd khébi m/z 407 (M+H)".

Céc hop chét trung gian s6 10 va 11
8-flo-1-metyl-3-(S)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)
phenyl)quinazolin-2,4(1H,3H)-dion (I-10), va
8-flo-1-metyl-3-(R)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion (I-11)

H3C 'CH3 H3C CH3
HaC——\—CHi HaC——\—CH
o. .0
B

CH,

0

J
e

|
CH; F (I-10)
Miu cta 8-flo- 1-metyl-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-

yl)phenyl)quinazolin-2,4(1H,3H)-dion raxemic [hop chét trung gian sb 2] duogc
tach ra bang cach sic ky 16ng siéu t6i han khong dbi xtng nhu sau: cot: (R,R)-
WHELK-O® 1 (3 x 25 c¢m, 5 pm); pha dong: CO,-MeOH (70:30) & tbc d6 200
ml/phut, 100 bar, 30°C; ché phim mau: 97,3 mg/ml trong MeOH:DCM (1:1); ti€m;
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4 ml. Pic thir nhét rira giai khéi cot thu dugce chit ddng phan (S), 8-flo-1-metyl-3-
(S)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-
2,4(1H,3H)-dion [hop chét trung gian s6 10] dudi dang chét rin mau tring. Phd
khéi m/z 411 (M+H)". "TH NMR (400 MHz, clorofom-d) 6 8,14-8,08 (m, 1H), 7,93
(dd, /=75, 1,3 Hz, 1H), 7,48 (ddd, J=14,0, 8,0, 1,5 Hz, 1H), 7,34 (t, J=7,6 Hz, 1H),
7,27-7,20 (m, 2H), 3,88 (d, J/=7,9 Hz, 3H), 2,36 (s, 3H), 1,36 (s, 12H).

Pic thtt hai rira gidi khéi cot thu duge chit déng phan (R), 8-flo-1-metyl-3-(R)-(2-
metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl) quinazolin-
2,4(1H,3H)-dion [hop chat trung gian s6 11] dudi dang chit rén mau trang. Phé
khéi m/z 411 (M+H)". "H NMR (400 MHz, clorofom-d) & 8,13-8,08 (m, 1H), 7,93
(dd, J=7,5, 1,3 Hz, 1H), 7,48 (ddd, J=13,9, 8,1, 1,5 Hz, 1H), 7,37-7,31 (m, 1H),
7,27-7,20 (m, 2H), 3,88 (d, J=7,9 Hz, 3H), 2,36 (s, 3H), 1,36 (s, 12H).

Phuong phép thay thé didu ché hop chét trung gian s6 10:

Dung dich chtra 8-flo-3-(2-metyl-3-(S)-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chit trung gian s§ 197 (40 g, 101
mmol) trong tetrahydrofuran (400 ml) dugc xtr Iy bang xesi cacbonat (99 g, 303
mmol) va iodometan (12,6 ml, 202 mmol). Dung dich duc thu dugc dugc khudy &
nhiét do trong phong qua dém. Nuédc (300 ml) duoc bd sung vao va hdn hop phan
tmg ndy duogc chiét bing FtOAc (3 x 150 ml). Pha hitu co gdp lai duoc rira 13n huot
bang nudc mubi va nude, va 1am khé va cd. Cin duge tinh ché bang cach tai két
tinh tr EtOAc dé thu dugc 8-flo-1-metyl-3-(S)-(2-metyl-3-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan—Z-yl)phenyl)quihazolin—2,4(1H,3H)-dion du6i dang chét rén
mau tring (38 g, hiéu suit 92%).

Hop chét trung gian s6 12

3-(3-bromo-2-metylphenyl)-8-metoxy-1-metylquinazolin-2,4(1H,3H)-dion
Br

CH,
0
N
0” N

CH; OCH; (1.12)
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Hop chit trung gian sb 12A: 2-amino-N-(3-bromo-2-metylphenyl)-3-
metoxybenzamit
Br

@[CH3

0]

HoN

OCHs (1-12A)

Hdn hop gdém 3-bromo-2-metylanilin (482 mg, 2,59 mmol) va 8-metoxy-1H-
benzo[d][1,3]oxazin-2,4-dion (500 mg, 2,59 mmol) trong toluen (20 mi) dugc x ly
bang dung dich trimetyl nhdm 2 M trong toluen (3,24 ml, 6,47 mmol) & nhiét do
0°C. Hdn hop nay dugc khudy & nhiét @6 trong phong trong 10 phut, sau dé, gia
nhiét & nhiét 6 70°C qua dém. Hn hop nay dugce lam dé ngudi xudng nhiét do
trong phong, xir Iy bang dung dich nuéc HCI 1 N va chiét 3 1in bing EtOAc. Pha
hitu co gdp lai duge rua lan lugt b%mg dung dich nuéc NaHCOj; bao hoa va nudc,
1am khé va cb. Cin duoc sic ky cot trén silicagel (40 g), rira giai bang EtOAc-
hexan (gradien tir 0-100%), dé thu dugc 2-amino-N-(3-bromo-2-metylphenyl)-3-
metoxybenzamit du6i dang chét rin mau tring (302 mg, hiéu suét 35%). Phd khéi
m/z 335, 337 (M+H)". 'TH NMR (400 MHz, clorofom-d) § 7,72 (d, J=7,3 Hz, 2H),

7,46 (dd, 1=8,0, 0,8 Hz, 1H), 7,17-7,10 (m, 2H), 6,90 (dd, J=7,9, 0,9 Hz, 1H), 6,72-
6,66 (m, 1H), 5,88 (br. s., 2H), 3,92 (s, 3H), 2,43 (s, 3H).

Hop chét trung gian s6 12B: 3-(3-bromo-2-metylphenyl)-8-metoxyquinazolin-
2,4(1H,3H)-dion '

Br

CH;
Je
N
o
OCHs (1-12B)

Dung dich chira 2-amino-N-(3-bromo-2-metylphenyl)-3-metoxybenzamit (302 mg,
0,901 mmol) va triphosgen (321 mg, 1,081 mmol) trong THF (20 ml) dugc khudy &
nhiét d6 trong phong trong 2 h. Hdn hop nay duge xir Iy cin than bing dung dich
nuéec NaHCO; bio hoa va khudy cho dén khi ngimg thoat khi. H3n hop nay dugc

chiét hai 14n bang DCM, va pha hitu co gdp lai dugc rira bang nuée, 1am kho va co
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@& thu dugc 3-(3-bromo-2-metylphenyl)-8-metoxyquinazolin-2,4(1H,3H)-dion (339
mg), duge st dung ma khéng can tinh ché thém. Phé khéi m/z 361, 363 (M+H)".

Hop chit trung gian s6 12C: 3-(3-bromo-2-metylphenyl)-8-metoxy-1-
metylquinazolin-2,4(1H,3H)-dion
Br
CH;,
&
N
o
CH3 OCHj; (I-120)
Hon hop gdm 3-(3-bromo-2-metylphenyl)-8-metoxyquinazolin-2,4(1H,3H)-dion
(535 mg, 1,48 mmol), iodometan (0,185 ml, 2,96 mmol) va Cs,CO; (965 mg, 2,96
mmol) trong THF (20 ml) dugc khudy & nhiét do trong phong qua dém. Hon hop
nay duoc loc va cb. Cin dugc hoa tan trong DCM, rira 1an luot bang dung dich
nude NaHCO; bio hoa va nudce, 1am kho va c¢6. Can duge tinh ché b?mg cach séc
ky cdt trén silicagel (40 g silic oxit), rira giai bang EtOAc-hexan (gradien tir 0-
100%), dé thu dugc 3-(3-bromo-2-metylphenyl)-8-metoxy- 1-metylquinazolin-
2,4(1H,3H)-dion (442 mg). Phd khdi m/z 375, 377 (M+H)". '"H NMR (400 MHz,
clorofom-d) ¢ 7,90 (dd, J=7,2, 2,3 Hz, 1H), 7,66 (dd, J=8,0, 1,2 Hz, 1H), 7,31-7,22

(m, 2H), 7,22-7,19 (m, 1H), 7,17-7,13 (m, 1H), 3,97 (s, 3H), 3,89 (s, 3H), 2,23 (s,
3H).

Hop chit trung gian s6 12:

Hén  hop gdm 3-(3-bromo-2-metylphenyl)-8-metoxy- 1-metylquinazolin-
2,4(1H,3H)-dion (380 mg, 1,01 mmol), 4,4,4',4',5,5,5',5'-octametyl-2,2'-bi(1,3,2-
dioxaborolan) (309 mg, 1,22 mmol), kali axetat (298 mg, 3,04 mmol) va san phim
cong DCM PdCl,(dppf) (41,4 mg, 0,051 mmol) trong dioxan (20 ml) dugc gia nhiét
& nhiét do 90°C qua dém. HOn hop di ngudi duge loc va phan dich loc duge cd.
Cin dugc tinh ché bang cach sic ky cot trén silicagel (24 g), rira giai bing EtOAc-
hexan (gradien tir 20-55%), dé thu dwoc 8-metoxy-1-metyl-3-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion ¢6 d6 tinh
khiét 75%, dugc st dung ma khéng can tinh ché thém (486 mg, hiéu suit 85%).
Phé khéi m/z 423 (M+H)".
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Hop chét trung gian s6 13
3-(3-bromo-2-metylphenyl)-6-flo-1-metylquinazolin-2,4(1H,3H)-dion
Br

CH,
o
N F
O)\N X

CHs (I-13)

Hop chit trung gian sb 13A: 2-amino-N-(3-bromo-2-metylphenyl)-5-flobenzamit

Br
@CH%
H
HaN (I-13A)

Hon hop gbm 3-bromo-2-metylanilin (1,50 g, 8,06 mmol) va 6-flo-1H-
benzo[d][1,3]oxazin-2,4-dion (1,46 g, 8,06 mmol) trong toluen (40 ml) duoc lam
lanh trén bé nudc da va xir 1y timg phan bang dung dich trimetyl nhom 2 M trong
toluen (10,1 ml, 20,2 mmol). Hon hgp ndy duge khudy & nhiét do trong phong
trong 30 phut, sau do, gia nhiét & nhié¢t 40 70°C qua dém. Hon hop nay dugce lam
lanh xudng nhiét 9 0°C, xir Iy c4n than bing dung dich nuéc HC1 1 M, va chiét 3
lin bang EtOAc. Pha hitu co gop lai dugc rira 14n luot bang dung dich nuéc
NaHCO; bio hoa va nuéc, 1am khé va cb. Cin dugce sic ky cot trén silicagel (120
g), rira gidi bang EtOAc-hexan (gradien tir 5-40%), dé thu dwoc 2-amino-N-(3-
bromo-2-metylphenyl)-5-flobenzamit (0,893 g, do tinh khiét 87%, hiéu sudt 30%).
Phé khédi m/z 323, 325 (M+H)". '"H NMR (400 MHz, MeOH-d,) § 7,54 (1 H, dd,
J=8,03, 0,99 Hz), 7,48 (1 H, dd, J=9,68, 3,08 Hz), 7,33 (Al H, d, J=7,26 Hz), 7,16 (1
H, t,J=7.92 Hz), 7,04-7,12 (1 H, m), 6,83 (1 H, dd, J=9.02, 4,62 Hz), 2,39 (3 H, s).

Hop chét trung gian s§ 13B: 3-(3-bromo-2-metylphenyl)-6-floquinazolin-

2,4(1H,3H)-dion
Br

CH3
@
Y
N
H - (I-13B)
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Dung dich chira 2-amino-N-(3-bromo-2-metylphenyl)-5-flobenzamit (0,893 g, 2,76
mmol) va triphosgen (0,984 g, 3,32 mmol) trong THF (30 ml) dugc khudy & nhiét
d6 trong phong trong 2 h. Hdn hop nay duge xir ly cin than bang dung dich nuée
NaHCO; bio hoa va khudy cho dén khi ngimg thoat khi. Hon hop nay dugc chiét
hai 14n bé‘mg DCM. Pha hiru co gdp lai dugce rira béng nudc, lam kho va cd. Cin
duoc nghién bing DCM dé thu duge chit rin mau tring, dugc tach bang cach loc.
Phan dich loc duoc cb va duoc sic ky cot trén silicagel (40 g), rira giai bang
EtOAc-hexan (gradien tir 0-80%), dé thu dugc chit rin bd sung. Hai chét rin dugc
gop lai @& thu duogc 3-(3-bromo-2-metylphenyl)-6-floquinazolin-2,4(1H,3H)-dion
du6i dang chit rin mau tring (845 mg, hiéu sult 87%). Phd khéi m/z 349, 351
(M+H)".

Hop chét trung gian s& 13C: 3-(3-bromo-2-metylphenyl)-6-flo-1-metylquinazolin-
2,4(1H,3H)-dion

Br

CH,
&
N)K/Q/ F
o7
CHs (I-130)
Hbn hop gdbm 3-(3-bromo-2-metylphenyl)-6-floquinazolin-2,4(1H,3H)-dion (742
mg, 2,13 mmol), iodometan (0,159 ml, 2,55 mmol) va Cs,CO; (1,039 g, 3,19
mmol) trong THF (20 ml) dugc khudy & nhiét d6 trong phong qua dém. Hén hop
nay duoc loc va ¢6. Can duge hoa tan trong DCM va rira 1an lugt bang dung dich
nuéc NaHCO; bao hoa va nudce, lam khoé va co dé thu duoc 3-(3-bromo-2-
metylphenyl)-6-flo-1-metylquinazolin-2,4(1H,3H)-dion (742 mg, hiéu suét 96%).
Phé khéi m/z 363, 365 (M+H)".

Hop chét trung gian s 13:

Hbén hop gdm 3-(3-bromo-2-metylphenyl)-6-flo-1-metylquinazolin-2,4(1H,3H)-
dion (742 mg, 2,04 mmol), 4,4,4',4',5,5,5',5"-octametyl-2,2'-bi(1,3,2-dioxaborolan)
(623 mg, 2,45 mmol), kali axetat (602 mg, 6,13 mmol) va san phim cong DCM
PdCl,(dppf) (83 mg, 0,102 mmol) trong dioxan (20 ml) dugc gia nhiét & nhiét do
90°C qua dém. Hon hop da ngudi duoc loc va phﬁn dich loc dugc ¢6. Can duogc tinh
ché bang cach sic ky cdt trén silicagel (120 g), rira gie’ﬁ bing EtOAc-hexan (gradien
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tir 0-40%), @& thu dugc 6-flo-1-metyl-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion (866 mg), dugc st dung ma
khong can tinh ché thém. Phd khéi m/z 411 (M+H)".

Hop chét trung gian sb 14
7-metoxy-1-metyl-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)
phenyl)quinazolin-2,4(1H,3H)-dion

HsC CHs
HaC CHa
o._0

CHs
ol
O)\N OCH,

Chs (I-14)

Hop chit trung gian s6 14A: 2-amino-N-(3-bromo-2-metylphenyl)-4-

CH3
H2N : OCH; (I-14A)

Hbn hop gbébm 3-bromo-2-metylanilin (482 mg, 2,59 mmol) 7-metoxy-1H-

metoxybenzamit

benzo[d][1,3]oxazin-2,4-dion (500 mg, 2,59 mmol) trong toluen (20 ml) dugc xit ly
bang dung dich trimetyl nhém 2 M trong toluen_(3,24 ml, 6,48 mmol) & nhiét do
0°C. Hbn hop nay dugce khudy & nhiét d trong phong trong 10 phut, sau do, gia
nhiét & nhiét d6 70°C qua dém. Hon hop d4 ngubdi duoc xir 1y bing dung dich nuée
HCI 1 M, chiét 3 1in bang EtOAc, va pha hiru co gbp lai dugc rira 14n luot bing
dung dich nuéc NaHCO; bdo hoa va nuée, 1am khé va c¢d. Cin duge tinh ché bang
cach sic ky cot trén silicagel (40 g), rira giai biang EtOAc-hexan (gradien tir 0-
100%), dé thu dugc hdn hop gdm 2-amino-N-(3-bromo-2-metylphenyl)-4-
metoxybenzamit va 3-(3-bromo-2-metylphenyl)-7-metoxyquinazolin-2,4(1H,3H)-
dion theo ty 1& 4:1 (592 mg). Phd khéi m/z 335, 337 (M+H)".

-101-



22050

Hop chit trung gian s§ 14B: 3-(3-bromo-2-metylphenyl)-7-metoxyquinazolin-
2,4(1H,3H)-dion
Br

CHs;
QXS
wsl
07N OCH,
H (I-14B)

Dung dich chira 2-amino-N-(3-bromo-2-metylphenyl)-4-metoxybenzamit (596 mg,
1,78 mmol) va triphosgen (633 mg, 2,13 mmol) trong THF (30 ml) dugc khudy &
nhiét d6 trong phong trong 2 h. Hdn hop nay duoc xir ly bing dung dich nuéc
NaHCO; bdo hoa va khudy cho dén khi ngimng thoat khi. Hon hop thu dugc duge
chiét hai 1an béng DCM, va pha hitu co gdp lai duge rira béng nudc, lam kho va co.
Cian dugc tinh ché bang céach séc ky cot trén silicagel (40 ), rira giai bing FtOAc-
hexan (gradien tir 0-100%), dé thu duge 3-(3-bromo-2-metylphenyl)-7-
metoxyquinazolin-2,4(1H,3H)-dion dudi dang chit rdn mau tring (440 mg, hiéu
suit 68%). Pho khéi m/z 361, 363 (M+H)".

Hop chit trung gian s6 14C: 3-(3-bromo-2-metylphenyl)-7-metoxy-1-
metylquinazolin-2,4(1H,3H)-dion

Br
CH;

O
-
o)\rﬂ OCH,

CHs (I-14C)
Dung dich chtta 3-(3-bromo-2-metylphenyl)-7-metoxyquinazolin-2,4(1H,3H)-dion
(440 mg, 1,22 mmol) trong THF (30 ml) duoc xir Iy bang iodometan (303 mg, 2,13
mmol) va Cs,CO; (869 mg, 2,67 mmol) & nhiét do trong phong. Hdn hop nay duoc
khudy & nhiét d6 trong phong qua dém, sau d6, duge loc va cd. Cin dugc hoa tan
trong DCM va rira 14n luot bang dung dich nuéc NaHCO; bio hoa va nude, 1am
kho va c6 thu dugc 3-(3-bromo-2-metylphenyl)-7-metoxy-1-metylquinazolin-
2,4(1H,3H)-dion (502 mg), dugc sir dung ma khong cin tinh ché thém. Phd khbi
m/z 375, 377 (M+H)". "H NMR (400 MHz, clorofom-d) & 8,21 (d, /=8,8 Hz, 1H),
7,67 (dd, J=7,9, 1,3 Hz, 1H), 7,24-7,18 (m, 1H), 7,17-7,13 (m, 1H), 6,88 (dd,
J=8.,8,2,2 Hz, 1H), 6,72 (d, /=2,2 Hz, 1H), 3,99 (s, 3H), 3,64 (s, 3H), 2,24 (s, 3H). .
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Hop chét trung gian sb 14:

Hén hop gdm  3-(3-bromo-2-metylphenyl)-7-metoxy- 1-metylquinazolin-
2,4(1H,3H)-dion (390 mg, 1,04 mmol), 4,4,4'4'5,5,5',5'-octametyl-2,2'-bi(1,3,2-
dioxaborolan) (317 mg, 1,25 mmol), kali axetat (306 mg, 3,12 mmol) va sin phim
cong DCM PdCl,(dppf) (42,4 mg, 0,052 mmol) trong dioxan (20 ml) dugc gia nhiét
& nhiét do 90°C qua dém. Hén hop da ngudi dugce loc va ¢d. Can dugc tinh ché
béng cach sic ky cot trén silicagel (40 g), rira giai bang EtOAc-hexan (gradien tir
10-55%), dé thu dwgc 7-metoxy-1-metyl-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion (504 mg, d6 tinh khiét 76%,
hiéu sudt 87%), dwoc st dung ma khong cin tinh ché thém. Phd khéi m/z 423
(M+H)".

Hop chét trung gian sb 15
7-flo-1-metyl-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)
phenyl)quinazolin-2,4(1H,3H)-dion

HiC  CHg
HaC———CHj
0.y 0

O
NJj@\
O)\N F
CH, (I-15)

Hop chét trung gian sb 15A: 2-amino-N-(3-bromo-2-metylphenyl)-4-flobenzamit

@Q -
HoN’ F (I-15A)

Hbn hop gbém 7-flo-1H-benzo[d][1,3]oxazin-2,4-dion (5,00 g, 27,6 mmol) va 3-
bromo-2-metylanilin (5,14 g, 27,6 mmol) trong xylen (50 ml) dugc gia nhiét &
nhiét d6 hdi luu trong 8 h. Hon hop di ngudi dugc loc. Chét rin gom dugc dugce
rira 3 1an bang DCM va phan dich loc gop lai dugc cd. Can duoc tinh ché bing
cach sic ky cot trén silicagel (330 g), rira giai bing EtOAc-hexan (gradien tir O-
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45%), d& thu duogc 2-amino-N-(3-bromo-2-metylphenyl)-4-flobenzamit (3,65 g,
hiéu suat 41%). Phd khéi m/z 323, 325 (M+H)". "H NMR (400 MHz, clorofom-d) &
7,65 (1 H, d, J=8,14 Hz), 7,45-7,57 (3 H, m), 7,14 (1 H, t, J=8,03 Hz), 6,39-6,50 (2
H, m), 5,80 (2 H, br. s.), 2,43 3 H, s).

Hop chét trung gian sb 15B: 3-(3-bromo-2-metylphenyl)-7-floquinazolin-
2,4(1H,3H)-dion
Br

@(CH3
O
N)D\
© H " (I-15B)

Dung dich chira 2-amino—N-(3-bromo~2—metylphenyl)-4¥ﬂobenzan1it (3,65g, 11,3
mmol) trong THF (50 ml) duge xtr Iy bang triphosgen (3,69 g, 12,4 mmol) & nhiét
d trong phong. Dung dich niy dugc khudy & nhiét do trong phong trong 2 h, sau
d6, dugc xir Iy chdm bing dung dich nuéc NaHCO; bio hoa va khudy cho dén khi
khong quan sat thdy thoat khi nira. Hén hop thu duoc duge chiét hai 13n bing
EtOAc. Pha hitu co gop lai duoc rira hai 1an bang nuéce, sau do, bang nudc mudi,
lam khé va c6 @& thu duoc 3-(3-bromo-2-metylphenyl)-7-floquinazolin-
2,4(1H,3H)-dion (4,20 g), dugc sir dung ma khong can tinh ché thém. Phd khéi m/z
349, 351 (M+H)".

Hop chét trung gian s 15C: 3-(3-bromo-2-metylphenyl)-7-flo-1-metylquinazolin-
2,4(1H,3H)-dion
Br

CH;
ol
ij©\
0”™N F
CHs (I-15C)
Hdn hop gdm 3-(3-bromo-2-metylphenyl)-7-floquinazolin-2,4(1H,3H)-dion (2,70
g, 7,73 mmol), iodometan (0,580 ml, 9,28 mmol) va Cs,CO; (3,78 g, 11,6 mmol)
trong THF (20 ml) dugc khudy & nhiét do trong phong trong 3 h. H3n hop nay

dugc loc va phan dich loc dugc pha loﬁng‘béng DCM va rira bing nuée. Pha nuée

dugc chiét bing DCM, va pha hitu co gop lai duge 1am kho va c6 dé thu duge 3-(3-
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bromo-2-metylphenyl)-7-flo-1-metylquinazolin-2,4(1H,3H)-dion (2,85 g), duogc s
dung ma khong cin tinh ché thém. Phd khdi m/z 363, 365 (M+H)", 385, 387
(M+Na)".

Hop chit trung gian sb 15:

Hon hop gdém 3-(3-bromo-2-metylphenyl)-7-flo-1-metylquinazolin-2,4(1H,3H)-
dion (2,81 g, 7,74 mmol), 4,4,4',4',5,5,5',5'-octametyl-2,2'-bi(1,3,2-dioxaborolan)
(2,36 g, 9,28 mmol), kali axetat (1,52 g, 15,5 mmol) va san phdm cong DCM
PdCl,(dppf) (0,190 g, 0,232 mmol) trong dioxan (20 ml) dugc gia nhiét & nhiét do
90°C trong 8 h. San phim cong DCM PdCl,(dppf) bd sung (0,190 g, 0,232 mmol)
va kali axetat (0,80 g) dugc bd sung viao va hdn hop nay dugce gia nhi€t & nhiét do
90°C trong thém 7 h nita. Hon hgp d4 ngudi duge pha lodng bing EtOAc va rira 14n
luot béng dung dich nuéc NaHCOj; béo hoda va nuée. Pha nude gop lai duge chiét
bing EtOAc. Pha hitu co gop lai dugc loc qua CELITE® va c6. Cin duge tinh ché
bang cach sic ky cot trén silicagel (220 g), rira giai bang EtOAc-hexan (gradien tir
0-40%), & thu dugc 7-flo-1-metyl-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion (1,76 g, hiéu suét 56%). Phd
khéi m/z 411 (M+H)".

Hop chit trung gian sb 16
6,8-diflo-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)
phenyl)quinazolin-2,4(1H,3H)-dion

HsC CHy
HaC———CH,
0.0

CHs
(0]
N F
O)\H
F o (1-16)

Hop chit trung gian s6 16A: N-(3-bromo-2-metylphenyl)-3,5-diflo-2-nitrobenzamit
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B Gh,
Y s
. F
H
O,N

F (I-16A)

Dung dich chtra axit 3,5-diflo-2-nitrobenzoic (522 mg, 2,57 mmol) trong DCM (10
ml) dugc xir Iy bang oxalyl clorua (0,337 ml, 3,86 mmol), sau do6, bing DMF (3
giot). Dung dich thu dugc dugc khudy & nhiét do trong phong trong 60 phut. Hén
hop nay dugce cb va cén duoc cd lai hai 14n tir DCM khé. Cin dugc hoa tan trong
DCM (10 ml) va xtt Iy timg giot bang 3-bromo-2-metylanilin (478 mg, 2,57 mmol),
tiép theo bd sung timg giot TEA (0,537 ml, 3,86 mmol). Khudy hdn hop thu dugc &
nhiét d6 trong phong qua dém. Hon hop nay dugc xir Iy bang dung dich nudc
NaHCO; b3o hoa, tao ra két tia mau trdng. Pha hiru co dugc tich ra, va pha nudc
va chit rin mau tring dugc chiét hai 14n bing DCM, sau d6, loc. Chét rén gom
dugc dugc rira béng nude va lam khd. Pha hiru co gbp lai dugc lam khé va cd, va
can duge nghién bing DCM dé thu dugc chét rin bd sung. Ca hai chit rin dugc két
hop véi DCM va MeOH va ¢cb dé thu dugc N-(3-bromo-2-metylphenyl)-3,5-diflo-
2-nitrobenzamit (821 mg, hidu suit 86%). Phd khéi m/z 371, 373 (M+H)" 393, 395
(M+Na)". '"H NMR (400 MHz, DMSO-dg) & 10,65 (s, 1H), 7,98-7,90 (m, 1H), 7,81
(d, /=8,1 Hz, 1H), 7,55 (d, J=7,9 Hz, 1H), 7,40 (d, J/=7,7 Hz, 1H), 7,21 (t, J=7,9
Hz, 1H), 2,32 (s, 3H).

Hop chit frung gian s§ 16B: 2-amino-N-(3-bromo-2-metylphenyl)-3,5-

diflobenzamit
Br
CHj
(0]
N F
H
H,N

F (I-16B)
Hdn hop gdm N-(3-bromo-2-metylphenyl)-3,5-diflo-2-nitrobenzamit (821 mg, 2,21
mmol), NH,CI (1,18 g, 22,1 mmol) va kém (1,45 g, 22,1 mmol) trong MeOH (10
ml) dugce khudy & nhiét do trong phong trong 60 phut. Hén hop nay duoc loc va
phén dich loc dugc cd. Cin duge tao hdn dich trong DCM va rira b%mg dung dich

nuéc NaHCO; bdo hoa. Pha hitu co, véi két tiia khong tan, dugc tach ra khoi pha
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nuéc va c¢6 @ thu dugc 2-amino-N-(3-bromo-2-metylphenyl)-3,5-diflobenzamit
(760 mg), duge st dung ma khéng cin tinh ché thém. Phd khdi m/z 341, 343
(M+H)", 363, 365 (M+Na)".

Hop chét trung gian s& 16C: 3-(3-bromo-2-metylphenyl)-6,8-difloquinazolin-
2,4(1H,3H)-dion
%
(0]
N F
oy
F (I-16C)

Dung dich chtra 2-amino-N-(3-bromo-2-metylphenyl)-3,5-diflobenzamit (760 mg,
2,23 mmol) trong THF (10 ml) dugce xir Iy timg phan bing triphosgen (722 mg,
2,43 mmol). Dung dich ndy dugc khudy & nhiét d6 trong phong trong 60 phut, sau
d6, duge xir ly timg giot bing dung dich nuéc NaHCO; béo hoa va khudy cho dén
khi khong quan sét thdy thoat khi nita. Pha hitu co dwgc tach, rira bang nuéc, 1am
kho va cd. Cin duge tinh ché bang cach sic ky cot trén silicagel (40 g), ria giai
bang EtOAc-hexan (gradien tir 0-100%), d& thu dugc 3-(3-bromo-2-metylphenyl)-
6,8-difloquinazolin-2,4(1H,3H)-dion (820 mg), duoc sir dung ma khéng cin tinh
ché thém. Phé khéi m/z 367, 369 (M+H)", 389, 391 (M+Na)".

Hop chét trung gian sb 16: :

Hén hop gdm 3-(3-bromo-2-metylphenyl)-6,8-difloquinazolin-2,4(1H,3H)-dion
(1,43 g, 3,89 mmol), 4,4,4',4',5,5,5',5'-octametyl-2,2'-bi(1,3,2-dioxaborolan) (1,29
g, 5,06 mmol), kali axetat (0,956 g, 9,74 mmol) va san phdm cong DCM
PdCl,(dppf) (0,159 g, 0,195 mmol) trong dioxan (20 ml) dugc gia nhiét & nhiét dd
100°C trong 5 h. Hén hop da ngudi duge loc va phé‘m dich loc dugc ¢6. Cin dugce
tinh ché bang cach sic ky cot trén silicagel (40 g + 12 g cot dugc xép chdng), rira
giai bing EtOAc-hexan (gradien tir 0-100%), dé thu duoc 6,8-diflo-3-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion
(1,20 g, hiéu suét 74%). Phd khbi m/z 415 (M+H)".

Hop chét trung gian s6 17
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8-flo-3-(RS)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)
phenyl)quinazolin-2,4(1H,3H)-dion

HsC CHs
HaC———CHj

o._O
B

CHs3
A5
N
oy
F o (I-17)
Hdn hop di khudy gdm 3-(3-bromo-2-metylphenyl)-8-floquinazolin-2,4(1H,3H)-
dion [hop chét trung gian s6 1] (0,349 g, 1,00 mmol), 4,4,4'4',5,5,5',5"-octametyl-
2,2"-bi(1,3,2-dioxaborolan) (0,305 g, 1,20 mmol), san phidm cong DCM
PdCl,(dppf) (0,041 g, 0,050 mmol) va kali axetat (0,245 g, 2,50 mmol) trong
dioxan (20 ml) va DMSO (4 ml) duoc suc bang khi nito trong 5 phut, sau do6, gia
nhiét & nhiét do 90°C qua dém. Hon hop da ngudi duge phan b gitta EtOAc va
nude. Pha hitu co duge rira 1an lugt bﬁng dung dich nuéc NaHCO; bdo hoa, nuéce
va nuéc mudi, va lam kho va c6. Cin duge tinh ché bang cach sic ky cdt trén
silicagel, rira giai bang EtOAc-hexan (20:80) dé thu dugc 8-flo-3-(RS)-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion
duéi dang chét rin mau tring (0,326 g, hidu suit 82%). Phd khéi m/z 397 (M+H)".
'H NMR (500 MHz, DMSO-d) § 11,78 (s, 1H), 7,80 (d, J=7,2 Hz, 1H), 7,72 (dd,
=74, 1,5 Hz, 1H), 7,71-7,56 (m, 1H), 7,45-7,35 (m, 1H), 7,35-7,29 (m, 1H), 7,29-
7,16 (m, 1H), 2,22 (s, 3H), 1,33 (s, 12H).

Céc hop chét trung gian s6 18 va 19
8-flo-3-(R)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)
phenyl)quinazolin-2,4(1H,3H)-dion (18), va
8-flo-3-(S)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion (19)
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Fo(1-18) "R (119

Miu chira  8-flo-3-(RS)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chét trung gian s6 17] dwoc tich ra
bang céch sic ky 16ng siéu téi han nhu sau: cot: CHIRALCEL® OD-H (5 x 25 cm,
5 um); pha dong: CO,-MeOH (70:30) & tdc dd 300 ml/phit, 100 bar, 40°C; ché
phim mau: 103 mg/ml trong DCM-MeOH (44:56); tiém: 5,0 ml. Pic thir nhét rta
giai khéi cot thu dugc chit ddng phan dbi anh R, 8-flo-3-(R)-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chét
trung gian sb 18] duéi dang chit rin mau tring. Pic tht hai rira giai khéi cot thu
duoc chit ddng phan ddi anh S, 8-flo-3-(S)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chét trung gian s6 19]
dudi dang chét rin mau tring. Phd khéi va 'H NMR ciia mdi chét ddng phan dbi

anh c6 mét truc khong ddi xtmg 13 gidng nhur ctia hop chét trung gian sé 17.

Hop chét trung gian s6 20
8-flo-1-metyl(ds)-3-(RS)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)
phenyl)quinazolin-2,4(1H,3H)-dion

HsC  CHy
HaC——\—CHj
0.0

CH,

U
N

O)\N

|
CD; F (I-20)

Hop chit trung gian s§ 20A: 3-(3-bromo-2-metylphenyl)-8-flo-1-
metyl(d;)quinazolin-2,4(1H,3H)-dion
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Br
CH3

&
N

By

CDs F (1-20A)

Hon hop gdm 3-(3-bromo-2-metylphenyl)-8-floquinazolin-2,4(1H,3H)-dion [hop
chit trung gian s6 1] (3,00 g, 8,59 mmol) va Cs,CO; (5,60 g, 17,2 mmol) trong
DMF (45 ml) dugc xtr Iy bang iodometan-d; (0,80 ml, 12,9 mmol) va hdn hop nay
dugc khudy & nhiét do trong phong trong 1,75 h. Hén hop nay dugce rét vao nude
dang duoc khudy nhanh (400 ml) va khudy & nhiét d6 trong phong, tao ra chét rén
dang hdn dich. Két tia dugc gom bing céch loc, rira bing nudc va 1am kho trong
chan khéng @ thu dugc 3-(3-bromo-2-metylphenyl)-8-flo-1-metyl(d;) quinazolin-
2,4(1H,3H)-dion duéi dang chit rin mau tring nho (3,05 g, hiéu sudt 97%). Phd
khbi m/z 366, 368 (M+H)". "H NMR (400 MHz, DMSO-d) & 7,93 (dt, J=7,9, 0,7
Hz, 1H), 7,82-7,63 (m, 2H), 7,45-7,18 (m, 3H), 2,12 (s, 3H).

Hop chét trung gian s6 20:

Hbn hop gdm 3-(3-bromo-2-metylphenyl)-8-flo-1-metyl(ds)quinazolin-2,4(1H,3H)-
dion (3,00 g, 8,19 mmol), 4,4,4'4',5,5,5',5'"-octametyl-2,2'-bi(1,3,2-dioxaborolan)
(2,70 g, 10,7 mmol) va kali axetat (2,41 g, 24,6 mmol) trong dioxan (40 ml) duogc
suc bang khi agon két hop siéu am trong khoang 2 phut, sau dé, xir Iy bang san
phdm cong DCM PdCl,(dppf) (0,335 g, 0,410 mmol). Hdn hop nay dugc gia nhiét
& nhiét d6 90°C trong 15,75 h. Hn hop da ngudi dugc pha losng bang EtOAc, loc
qua CELITE®, va chét rin thu dugc duge rira b%mg EtOAc. Phan dich loc g0p lai
dugc co, va cin dugce tinh ché bang cach sic ky cot trén silicagel (330 g), ria giai
bing EtOAc-hexan (gradien tir 0-40%), dé thu dugc 8-flo-1-metyl(ds)-3-(RS)-(2-
metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-
2,4(1H,3H)-dion dué6i dang chit rin mau tring nho (3,23 g, hiéu sudt 95%). Phd
khbi m/z 414 (M+H)". "H NMR (400 MHz, clorofom-d) & 8,14-8,07 (m, 1H), 7,93
(dd, =74, 1,4 Hz, 1H), 7,48 (ddd, J=13,9, 8,1, 1,5 Hz, 1H), 7,37-7,31 (m, 1H),
7,27-7,19 (m, 2H), 2,36 (s, 3H), 1,36 (s, 12H).

Céc hop chit trung gian s6 21 va 22
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8-flo-1-metyl(d3)-3-(S)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)
phenyl)quinazolin-2,4(1H,3H)-dion (21), va
8-flo-1-metyl(ds)-3-(R)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion (22)

HsC CHs H.Cc CHs
HoC———=CHs H3C3\>__FCH3
O\B/O O\B/O
CH3 CH3
; of
OA N . 04 I"’/r?l\\‘“
CD; F (I-21) CD3 F (1-22)

Mau chira 8-flo-1-metyl(d;)-3-(RS)-(2-metyl-3-(4.4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chét trung gian s 20]
duoc tach ra bang cach sic ky 16ng siéu t6i han nhu sau: cot: WHELK-O® R,R (3
X 25 cm, 5 um); pha dong: CO,-MeOH (70:30) & tdc dd 200 ml/phat, 100 bar,
30°C; ché phim miu: 97,3 mg/ml trong MeCH:DCM (1:1); tiém: 4 ml. Pic thir nhét
rira giai khoi cot thu duge chit ddng phan dbi anh S, 8-flo-1-metyl(d;)-3-(S)-(2-
metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaboreclan-2-yl)phenyl)quinazolin-
2,4(1H,3H)-dion [hop chét trung gian sb 21] dudi dang chit rin mau tring. Pic thi
hai rira giai khoi cot thu dugc chit ddng phan dbi anh R, 8-flo-1-metyl(d;)-3-(R)-
(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-
2,4(1H,3H)-dion [hop chét trung gian sb 22] dudi dang chét rin mau tring. Phd
khéi va '"H NMR ciia mdi chét ddng phan dbi anh c6 mot truc khong dbi xung 13

gidng nhu cta hop chit trung gian s6 20.

Phuong phap khic @ tdng hop 8-flo-1-metyl(ds)-3-(S)-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chét
trung gian s6 21]:

Dung dich chata 8-flo-3-(S)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chéit trung gian sb 19] (5,42 g, 13,7
mmol) trong THF (100 ml) dwoc khudy trén bé nuéc d4 va dwoc xir Iy bing
Cs,CO; (6,24 g, 19,2 mmol), sau do, b?mg iodometan-d; (1,02 ml, 16,4 mmol) va
hén hop nay duoc khudy & nhiét do trong phong trong 16,25 h. Hdn hop nay duge

loc, chét rin dugc ria béng EtOAc, va phﬁn dich' loc gdp lai dugc cd. Can dugce hoa
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tan trong EtOAc va rira lan luot bang nudc va nude mudi, 1am kho va co dé thu
dugc 8-flo-1-metyl(d3)-3-(S)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl) quinazolin-2,4(1H,3H)-dion duéi dang chit rin mau tring (5,538 g, hiéu
sut 98%). Phd khéi m/z 414 (M+H)". "H NMR (400 MHz, clorofom-d) & 8,11 (dq,
J=1,8, 0,8 Hz, 1H), 7,93 (dd, J=7,5, 1,3 Hz, 1H), 7,48 (ddd, J=13,9, 8.1, 1,5 Hz,
1H), 7,38-7,30 (m, 1H), 7,27-7,20 (m, 2H), 2,36 (s, 3H), 1,36 (s, 12H).

Hop chét trung gian sb 23
3-4-bromo-3-xyano-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit

O+_NH,
H

N
el
CN

HsC
*” CHa Br  (123)

Hop chit trung gian s 23A: 4-bromo-7-(2-hydroxypropan-2-yl)-3-iodo-9H-

carbazol-1-carboxamit

N
Waent
" Chy B (1:23A)

Hbn hgp gdm 4-bromo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit [duoc
tong hop theo quy trinh dwgc md ta trong patent My sb 8,084,620, vi du 73-2] (2,00
g, 5,76 mmol), N-iodosucxinimit (1,69 g, 7,49 mmol), va pyridin (1,9 ml, 23,0
mmol) trong DMF (20 ml) dugc gia nhiét & nhiét do 65°C trong 2 ngay. Hon hop
d3 ngudi duge pha lodng bang EtOAc, rira hai 1in bing dung dich nudc LiCl 10%
va sau d6, bing nuéc mubi. Lép nuée duoe chiét bing EtOAc. Lép hitu co gdp lai
dugc 1am khd va ¢, va cin duge tinh ché bang cach sic ky cot trén silicagel, rira
gidi bing EtOAc-hexan (gradien tir 50%-65%), dé thu duoc 4-bromo-7-(2-
hydroxypropan-2-yl)-3-iodo-9H-carbazol-1-carboxamit duéi dang chit rin mau
vang (0,609 g, hidu sudt 23%). Phd khdi m/z 473, 475 (M+H-H,0)". "TH NMR (500
MHz, DMSO-dg) 6 11,66 (s, 1H), 8,49 (d, J=8,6 Hz, 1H), 8,38 (s, 1H), 8,26 (br. s.,
1H), 7,94 (d, J=1,1 Hz, 1H), 7,58 (br. s., 1H), 7,40 (dd, J=8,6, 1,4 Hz, 1H), 5,09 (s,
1H), va 1,51 (s, 6H). -
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Hop chit trung gian sb 23:

Hén hop gbm  4-bromo-7-(2-hydroxypropan-2-yl)-3-iodo-9H-carbazol-1-
carboxamit (0,609 g, 1,29 mmol) va kém xyanit (0,076 g, 0,644 mmol) trong DMF
(7 ml) dugc dua vao ba chu trinh nap-thdo khi nito. Hon hop duoc xir Iy bing
tetrakis(triphenylphosphin)paladi (0,074 g, 0,064 mmol) va gia nhi€t qua d€m &
nhiét d6 95°C. Hon hop dd ngudi duoc pha loing bing EtOAc, rira hai 1an bing
dung dich nuéc LiCl 10%, sau d6, bing nuéc mudi. Lép nude duge chiét bang
EtOAc. Lép hitu co gdp lai duge lam khé va c6. Can dugc nghién va siéu 4m br:ing
DCM va két tia dugc gom bang cach loc dé thu dwugc 4-bromo-3-xyano-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit duéi dang chit rin mau vang nhot
(0,400 g, hiéu suét 83%). Phd khébi m/z 372, 374 (M+H-H,0)". "H NMR (500 MHz,
DMSO-dg) 6 12,12 (s, 1H), 8,55 (d, J=8,6 Hz, 1H), 8,38 (s, 1H), 8,31 (br. s., 1H),
8,03 (s, 1H), 7,74 (br. s., 1H), 7,49 (dd, J=8,6, 1,1 Hz, 1H), va 1,52 (s, 6H).

Hop chét trung gian sb 24
5-bromo-6-flo-2-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-
carboxamit (raxemic)

Os__NH,
H
N

HO \
F

MeC CHy B (1-24)

Hop chét trung gian s§ 24A: Axit 4-bromo-2,5-diflobenzoic
COOH
F

F
Br  (I-24A)

Dung dich chira 1,4-dibromo-2,5-diflobenzen (640 mg, 2,35 mmol) trong dietyl ete
kho (10 ml) di dugc 1am lanh trong bé da kho-axeton dugc xir Iy timg giot bang
dung dich n-butyllithi 2,5 M trong hexan (1,04 ml, 2,59 mmol). Dung dich nay
dugc khudy & nhiét d6 -78°C trong 30 pht, sau d6, xir Iy bing mét cuc da kho. Bé
1am lanh duoc 14y ra sau 5 phut va hdn hop nay dugc khudy trong 30 phit nita ddng
thoi 1am 4m dén nhiét d6 trong phong. Hbn hop nay duoc pha lodng bing EtOAc
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va nuéc. Pha hitu co dugc tach ra va rira hai 14n bang dung dich nuéc NaHCO; bio
hoa. Pha nudc gdp lai dugc axit hoa ban g dung dich nuéc HC1 1 M, chiét hai 1an
bing DCM, va pha hitu co gop lai duoc 1am kho va ¢ @& thu dugce axit 4-bromo-

2,5-diflobenzoic dudi dang chét rin mau trang (297 mg, hi€u sut 53%).

Hop chét trung gian s6 24B: Axit 4-bromo-5-flo-2-hydrazinylbenzoic hydroclorua

H COOH

H,N

HCI F
Br (I-24B)
Hdn hop gdm axit 4-bromo-2,5-diflobenzoic (2,50 g, 10,6 mmol) va hydrazin (3,81
ml, 121 mmol) trong N-metyl-2-pyrolidinon (2 ml) dugc gia nhiét & nhiét do 95°C
trohg 4 h. Hon hop d3 ngudi dugc rét vao dung dich nuéec HCl 6 M dang dugc
khqu manh (400 ml), dugc lam lanh trong bé NaCl-da. Két tia thu duoc duge gom
bang cach loc, rira bing dung dich nuée HC1 6 M (200 ml) va 1am kho trong chan
khong dé thu dugc axit 4-bromo-5-flo-2-hydrazinylbenzoic hydroclorua dudi dang
chit rin mau vang (1,88 g, do tinh khiét 71%, hidu sult 44%), dugc st dung ma
khong cén tinh ché thém.

Phuong phip khic dé téng hop axit 4-bromo-5-flo-2-hydrazinylbenzoic
hydroclorua:

Hobn dich chtra axit 2-amino-4-bromo-5-flobenzoic (10,0 g, 42,7 mmol) trong hdn
hop gdm dung dich nuée HCI 37% (42,7 ml) va nude (14,3 ml), d3 dugc lam lanh
bang bé NaCl-d4, duoc xir ly timg giot bing dung dich chtra natri nitrit (3,24 g,
47,0 mmol) trong nuéc (15,7 ml). Khi viéc bd sung két thiic, hdn hop nay dugc
khudy trong 30 phut nita. Dung dich chura thiée(Il) clorua dihydrat (28,9 g, 128
mmol) trong dung dich nuéc HCI 37% (27,5 ml) dugc bd sung ting giot. B& lam
lanh duoc 14y ra va hdn hop nay dugce khudy & nhiét do trong phong trong 45 phut.
Hdn dich dic dugc loc va két tia gom dugc dugc ria k¥ béng nudce va lam kho qua
dém dudi 4p suat giam. Chét rin dugc nghién bing MeOH két hop siéu 4m, va két
tia dugc gom bing cach loc, rira bing MeOH va 1am kho. Phan dich loc duge co,
va can duogc nghién béng DCM. Chét rén thu dugc dugec gom béng cach loc, lam

kho va dugc gép véi chit rin kia d thu dugc axit 4-bromo-5-flo-2-
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hydrazinylbenzoic hydroclorua (5,37 g, hiéu sudt 44%) duéi dang chét rin mau
trang. Phd khéi m/z 249, 251 (M+H)".

Hop chét trung gian sb 24C: Axit 5-bromo-2-(etoxycarbonyl)-6-flo-2,3,4.9-
tetrahydro-1H-carbazol-8-carboxylic
COOCH

2T

CH5CH,00C F
Br  (I-24C)

Hén hop gdm axit 4-bromo-5-flo-2-hydrazinylbenzoic hydroclorua (5,37 g, 18,8
mmol), etyl 3-oxoxyclohexancarboxylat (3,52 g, 20,7 mmol) va axit axetic (3,23
ml, 56,4 mmol) trong toluen (90 ml) duoc gia nhiét & nhiét do 110°C trong 20 h.
Dung mdi dugc loai bd duéi 4p sudt giam, va cin duge pha lo3ng bing toluen (43
ml) va axit trifloaxetic (11 ml). Hon hop niy dugc khudy & nhiét do 90-94°C qua
dém. Hon hop d4 ngudi dugc pha loding bang EtOAc, siéu am, va két tia dugc gom
béng cach loc. Phan dich loc duoc b va duoc tai tao hdn dich trong EtOAc két hop
siéu &m, thu dugc mot két tia khac, cling dugc gom bang cach loc va rira bang
EtOAc. Chét rin di gdp dugc nghién hai 1in bing MeOH dé thu dugc chét rén.
Phén dich loc 20p lai dugc c6 va cin dugc nghién béng MeOH dé thu dugc chit rén
bd sung. Céc hit rin duoc g0p lai dé thu dugc axit 5-bromo-2-etoxycacbonyl-6-flo-
2,3,4,9-tetrahydro-1H-carbazol-8-carboxylic du¢i dang chit rin mau vang nhot
(3,38 g). Phé khdi m/z 384, 386 (M+H)".

Hop chit trung gian sb 24D: Etyl 5-bromo-8-carbamoyl-6-flo-2,3,4,9-tetrahydro-
1H-carbazol-2-carboxylat
Ox__NH,
H
N
\
CH3CH,00C F

Br (I-24D)
Hon hop gdm axit 5-bromo-2-(etoxycarbonyl)-6-flo-2,3,4,9-tetrahydro-1H-
carbazol-8-carboxylic (0,513 g, 1,34 mmol), EDC (0,384 g, 2,00 mmol), va HOBT
(0,307 g, 2,00 mmol) trong THF (10 ml) va DCM (1,65 ml) dugc khudy & nhiét do
trong phong trong 20 phiit. Amoni hydroxit (0,078 ml, 2,00 mmol) dugc bd sung
vao, va hén hop nay duoc khudy & nhiét do trong phong trong 60 phiit. Hon hop
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nay duoc pha loing bing EtOAc va rira hai 14n bang dung dich nuéc NaHCO; bio
hoa, sau d6, bing nudc mudi. Lép nude duoce chiét bang EtOAc, va 16p hiru co gdp
lai dugc 1am khé va ¢b. Cin dugc nghién trong MeOH két hop siéu 4m dé thu dugc
etyl 5-bromo-8-carbamoyl-6-flo-2,3,4,9-tetrahydro-1H-carbazol-2-carboxylat dudi
dang chét rin mau vang (0,432 g, hiéu suit 84%). Phd khéi m/z 383, 385 (M+H)".

Hop chét trung gian s 24:

Dung dich chira etyl 5-bromo-8-carbamoyl-6-flo-2,3,4,9-tetrahydro-1H-carbazol-2-
carboxylat (10,0 g, 26,1 mmol) trong THF (200 ml) & nhiét d§ -78°C dugc xu ly
timg giot trong thoi gian 30 phit bing dung dich metyllithi 1,6 M trong ete (49 ml,
78 mmol). Hon hop niy duoc khudy & nhiét d6 -78°C trong 45 phit, sau do, xir 1y
bang dung dich metyllithi bd sung (33 ml) trong thdi gian 25 phat. Hén hop nay
dugc khudy & nhiét d6 -78°C trong thém 90 phiit nira, sau d6, xir Iy bang dung dich
nuée NH,CI bdo hoa va 1am 4m dén nhiét do trong phong. Hon hop nay duoc pha
loding bang EtOAc va rira 1an luot bang nude va nude mubi. Lop nude duoe chibt
béng EtOAc. Ldp hitu co gdp lai duge 1am khd va c6. Can dugc hoa tan trong
EtOAc (khoang 100 ml) va loc qua 16p dém CELITE® & trén 1a 16p dém silicagel,
rira tiép bang EtOAc (khoang 1000 ml). C6 phan dich loc dé thu dugc 5-bromo-6-
flo-2-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit =~ dang
raxemic dudi dang chit rin mau vang nhot (9,24 g, hiéu sudt 96%). Phd khéi m/z
369,371 (M+H)".

Phuong phap khéc dé tong hop hop chét trung gian sb 24:

Bb sung timg giot metyllithi (1,6 M trong ete) (3 dwong luong; 49 ml, 78 mmol)
vao dung dich chta etyl 5-bromo-8-carbamoyl-6-flo-2,3,4,9-tetrahydro-1H-
carbazol-2-carboxylat (10,0 g, 26,1 mmol) trong tetrahydrofuran (200 ml) & nhiét
@ -78°C trong thoi gian 30 phit. Hdn hop phan ung nay dugc khudy & nhiét
do -78°C trong 45 phit. 2 dwong luwong metyllithi nita (33 ml) duge bd sung vao
trong thoi gian 25 phit, va hdn hop phan tng nay dugc khudy & nhiét do -78°C
trong thém 1,5 h nita. Phan tmg nay dugc 1am ngimg & nhiét d6 -78°C bing dung
dich nu6c amoni clorua bdo hoa va 1am 4m dén nhiét d6 trong phong. Hon hop nay
dugc pha loang b%mg etyl axetat, rira bing nudc, va rira bing nudc mudi. Lép hiru
co duge gom lai, va 16p nuéce duoc chiét lién tuc bang etyl axetat. Lop hitu co g0p

lai dugc 1am kho bang natri sulfat khan va ¢6 dudi 4p suét giam. Cin dugc hoa tan
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trong ~100 ml etyl axetat va loc qua 16p dém CELITE® ¢ trén 1a 16p dém silicagel
trong phéu thiy tinh dung tich 600 ml bang cach st dung etyl axetat (~1 1). C6 dudi
ap suét giam thu dugc 5-bromo-6-flo-2-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-
1H-carbazol-3-carboximit (9,24 g, 25,03 mmol, hiéu sudt 96%) dudi dang chit rin

mau vang nhot.

Céc hop chét trung gian sb 25 va 26
(R)-5-bromo-6-flo-2-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-
carboxamit (I-25), va
(S)-5-bromo-6-flo-2-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-
carboxamit (I-26)

Os_NH, Os__NH,
H H
N N
HO \ . HO \ .
HsC Gy B (125) " Ot 26

Miu chira 5-bromo-6-flo-2-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-
carbazol-8-carboxamit dang raxemic [hop chét trung gian sb 24] dugc tach ra bing
cach sic ky 1ong siéu t6i han khong di xang nhu sau: cot: CHIRALPAK® OD-H
(3 x 25 cm, 5 um); pha dong: CO,-MeOH (70:30) & tdc do 150 ml/phut, 40°C. Pic
thir nhét rira giai khéi cot thu duge (R)-5-bromo-6-flo-2-(2-hydroxypropan-2-yl)-
2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit [hop chét trung gian sb 25]. Pic thir
hai rtra giai khéi cdt thu dugce (S)-5-bromo-6-flo-2-(2-hydroxypropan-2-yl)-2,3,4,9-
tetrahydro- 1 H-carbazol-8-carboxamit [hop chét trung gian sb 26]. Phd khéi va phd
'H NMR cua hai chit ddng phan dbi anh 13 giéng nhau. Phd khdi m/z 369, 371
(M+H)". "TH NMR (500 MHz, DMSO-d) § 10,96 (s, 1H), 8,07 (br. s., 1H), 7,55 (d,
J=10,3 Hz, 1H), 7,50 (br. s., 1H), 4,24 (s, 1H), 3,26 (dd, J=15,8, 4,4 Hz, 1H), 2,93
(dd, J=17,1, 4,6 Hz, 1H), 2,72 (t, J=11,7 Hz, 1H), 2,48-2,40 (m, 1H), 2,12 (d, J=9,2
Hz, 1H), 1,70-1,62 (m, 1H), va 1,32 (qd, J=12,4, 5,3 Hz, 1H).

Tach SFC thay thé dé thu duoc hop chét trung gian sb 26:

CHIRALPAK® AD-H (3 x 25 cm, 5 um); pha dong: CO,-MeOH (55:45) & téc dd
150 ml/phit, 40°C. Pic thir nhét rira giai khoi cot thu dugce (S)-5-bromo-6-flo-2-(2-
hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit [hop chit trung
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gian s§ 26]. Pic thi hai rira gidi khéi cot thu duge (R)-5-bromo-6-flo-2-(2-
hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit [hop chit trung
gian s6 25].

Hop chit trung gian s6 27
4-bromo-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1-carboxamit
Ox_NH,
H

N
o ®
F

"C ch, B (1:27)

Hop chét trung gian sd 27A: Axit 4-bromo-7-etoxycacbonyi-3-flo-9H-carbazol-1-
carboxylic
COOH

H
1
CH3CH,00C O F

Br (I-27A)

Dung dich chta axit 5-bromo-2-(etoxycarbonyl)-6-flo-2,3,4,9-tetrahydro-1H-
carbazol-8-carboxylic (2,87 g, 7,47 mmol) va 2,3-diclo-5,6-dixyanobenzoquinon
(3,73 g, 16,4 mmol) trong THF (45 ml) dugc gia nhiét ¢ nhiét 40 60°C trong 90
phit. Hon hop d3 ngudi dugc pha lodng bing EtOAc (khoang 50 ml) va khudy
trong 60 phut. Két tia thu dugc dugc gom bing cach loc, rira bing EtOAc va lam
kho. Phan dich loc dugc ¢, va cin dugc nghién bing MeOH két hop siéu am, loc,
va két tia ndy dugc rira bing MeOH va 1am kho. Hai két tia duoc gop lai dé thu
dugc axit 4-bromo-7-etoxycacbonyl-3-flo-9H-carbazol-1-carboxylic dudi dang chit
rin mau vang nhot (2,39 g, hiéu suét 84%). Phd khdi m/z 380, 382 (M+H)".

Hop chit trung gian s 26B: Etyl 5-bromo-8-carbamoyl-6-flo-9H-carbazol-2-
carboxylat
Ox__NH,
H
8

CH4CH,00C F
Br  (I-27B)

X
=

-118-



22050

Hén hop gdm axit 4-bromo-7-(etoxycarbonyl)-3-flo-9H-carbazol-1-carboxylic
(2,39 g, 6,29 mmol), EDC (1,81 g, 9,43 mmol) va HOBT (1,44 g, 9,43 mmol) trong
THF (30 ml) va DCM (5 ml) dugc khudy & nhiét d trong phong trong 20 phut.
Amoni hydroxit (0,367 ml, 9,43 mmol) dugc bd sung vio, va hdn hop nay dugc
khudy & nhiét do trong phong trong 4 h. Hon hop ndy dugc pha loding bing EtOAc,
rira hai 14n bang dung dich nuéc NaHCO; bdo hoa, sau do, bang nuéc mubi. Lép
nuée dugce chiét b?mg EtOAc, va 16p hitu co gdp lai dugce lam khd va c6. Cian duge
nghién bing MeOH két hop siéu 4m dé thu duoc etyl 5-bromo-8-carbamoyl-6-flo-
9H-carbazol-2-carboxylat du¢i dang chét rin mau vang nhot (2,26 g, hiéu suét
95%). Phd khéi m/z 379, 381 (M+H)". '"H NMR (500 MHz, DMSO-dq) & 12,02 (s,
1H), 8,70 (d, J=8,3 Hz, 1H), 8,51 (d, J=1,1 Hz, 1H), 8,29 (br. s., 1H), 8,10 (d,
J=10,3 Hz, 1H), 7,87 (dd, J=8,5, 1,5 Hz, 1H), 7,74 (br. s., 1H), 4,37 (q, J=6,9 Hz,
2H), va 1,37 (t, J=7,1 Hz, 3H). "H NMR (500 MHz, MeOH-d,) § 8,77 (d, J=8,2 Hz,
1H), 8,36 (d, J/=0,9 Hz, 1H), 7,83 (d, J/=8,2 Hz, 1H), 7,46 (d, J/=8,2 Hz, 1H), 4,12
(9, J=7,0 Hz, 2H), 1,58-1,36 (m, 4H), va 1,26 (t, /=7,2 Hz, 3H).

Phuong phap khic dé tong hop etyl 5-bromo-8-carbamoyl-6-flo-9H-carbazol-2-
carboxylat:

Hbn hop gdm etyl 5-bromo-8-carbamoyl-9H-carbazol-2-carboxylat [dugc tong hop
theo quy trinh duoc mo ta trong patent My s6 8,084,620, hop chit trung gian sb 48-
1] (0,100 g, 0,277 mmol) va 1-(clometyl)-4-flo-1,4-diazoniabixyclo[2.2.2]octan
bis(tetrafloborat) [SELECTFLUOR®] (0,100 g, 0,554 mmol) trong THF (2 ml) va
MeCN (2 ml) duoc gia nhiét & nhiét do 60°C qua dém. Hon hop d3 ngudi duogc loc
va phﬁn dich loc dugc ¢b. Can dugce tinh ché béng cach st dung HPLC diéu ché
pha dio dé thu duogc etyl 5-bromo-8-carbamoyl-3-flo-9H-carbazol-2-carboxylat

dudi dang chét rin mau nau vang (0,035 g).

Hop chét trung gian s 27

Dung dich chira etyl 5-bromo-8-carbamoyl-6-flo-9H-carbazol-2-carboxylat (0,500

g, 1,32 mmol) trong THF (9,0 ml) ¢ nhiét d§ -78°C dugc xur ly timg giot trong thoi

gian 10 phut bang dung dich metyllithi 1,6 M trong ete (2,47 ml, 3,96 mmol). Hon

hop nay duge khudy & nhiét d6 -78°C trong 30 phit, sau do, xir ly bing dung dich
metyllithi bd sung (1,65 ml, 2,64 mmol) va hdn hop nay dugc khudy & nhiét

’ d6 -78°C trong 45 phiit nita. Hén hop nay dugc xtr Iy bing dung dich nude NH,CI
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bdo hoa va @& 4m dén nhiét do trong phong. Hon hop nay dugc pha lodng bing
EtOAc va rira 14n lugt bing nuée va nuée mudi. Lép nude duoc chiét bang EtOAc
va 16p hitu co gop lai duge 1am kho va c6 dé thu duoc chit rin mau vang nhot, chét
ndy dugc tinh ché bing HPLC diéu ché pha d4o. Cac phén thich hop dugc trung
hoa bang dung dich nuéc NaHCO; bdo hoa va ¢b. Cin duoc phan b giita EtOAc
va nuéc, va 16p hitu co duoc rira bang nudec mudi. Lép nude duoc chibt bang
EtOAc, va 16p hitu co gdp lai dugc 1am kho va c¢b dé thu duge 4-bromo-3-flo-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit duéi dang chit rin mau vang nhot
(0,240 g, hiéu sudt 50%). Phd khdi m/z 347, 349 (M+H-H,0)". "H NMR (500 MHz,
DMSO-dy) 6 11,58 (s, 1H), 8,50 (d, J=8,6 Hz, 1H), 8,22 (br. s., 1H), 7,96 (d, J=10,3
Hz, 1H), 7,94 (d, J=1,1 Hz, 1H), 7,65 (br. s., 1H), 7,39 (dd, J=8,5, 1,5 Hz, 1H), 5,09
(s, 1H), va 1,51 (s, 6H).

Phuong phap khic d& téng hop 4-bromo-3-flo-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit:

Dung dich chtra etyl 5-bromo-8-carbamoyl-6-flo-9H-carbazol-2-carboxylat (10 g,
26,4 mmol) trong THF (300 ml) duoc 1am lanh trong bé nudc da va xir Iy tirng giot
bang dung dich metylmagie clorua 3,0 M trong THF (70,3 ml, 211 mmol). Dung
dich nay duge khudy & nhiét d6 0°C trong 18 h. Hn hop nay duoc rét vao 1000 ml
dung dich nuéc NH,CI bdo hoa dang duge khudy k§ dugc 1am lanh trong bé nuée
da. Hon hop thu duge dugc pha lodng bang nuée va chiét hai 1in bing EtOAc. Pha
hiru co gdp lai dugc rra hai 1an b.%ng nudc, sau do, bz:ing nude mudi, va 1am kho va
¢d. Can duoc tinh ché bing cach sic ky cdt trén silicagel (330 g), rira giai bang
EtOAc-DCM (gradien tir 20-100%), dé thu dugc 4-bromo-3-flo-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (6,36 g, hiéu suit 65%).

Hop chét trung gian s6 28
4-bromo-7-(2-hydroxypropan-2-yl)-3-metyl-9H-carbazol-1-carboxamit
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Hop chit trung gian s6 28A: 5-bromo-2-iodo-4-metylanilin
H,N |
CHj
Br (I-28A)

Dung dich chta 3-bromo-4-metylanilin (5,00 g, 26,9 mmol), N-iodosucxinimit
(4,53 g, 20,2 mmol) va bis(pyridin)iodoni tetrafloborat (2,70 g, 7,26 mmol) trong
DCM (100 ml) dwoc khudy & nhiét d6 trong phong qua dém. Hon hop ndy dugce
pha lodng bing DCM, rira 1an luot bang dung dich nudc NaHSO; bio hoa va nuée,
va 1am khd va cb. Cin dugc tinh ché bang cach sic ky cot trén silicagel, rira giai
bing EtOAc-hexan (lan luot 13 1%, 2% va 3%), dé thu dugc 5-bromo-2-iodo-4-
metylanilin duéi dang chét rin mau vang (5,27 g, hiéu sudt 63%). Phd khdi m/z
312, 314 (M+H)". "H NMR (500 MHz, CDCL) & 7,49 (d, J=0,6 Hz, 1H), 6,94 (s,
1H), 4,17-3,91 (br.s, 2H), va 2,25 (s, 3H).

Hop chit trung gian s6 28B: 2-amino-4-bromo-5-metylbenzonitril

CN

H,N
CHj3 ,

Br (I-28B)
Hbn hop gdm 5-bromo-2-iodo-4-metylanilin (5,25 g, 16,8 mmol) va kém Xyanit
(0,988 g, 8,41 mmol) trong DMF (80 ml) dugc dua vao ba chu trinh nap-thao khi
nito. Hén hop niy dugc xir 1y bang tetrakis(triphenylphosphin)paladi (0,972 g,
0,841 mmol) va gia nhiét & nhiét d§ 90°C qua dém. Hon hop dd ngudi dugc pha
lodng bang EtOAc va rira 1an Iugt bing dung dich nuée LiCl 10% (hai 14n) va nude
mubi. L6p nude duge chiét bﬁng EtOAc, va 16p hiru co gdp lai dugc 1am khé va cé.
Cian duoc tinh ché bing cach sic ky cot trén silicagel, rira giai bang EtOAc-hexan
(lan luot 13 1%, 2,5%, 5% va 50%), dé thu duoc chét rin mau nau. Cin dugce tinh
ché thém béng cach nghién béng MeOH dé thu dugc ba mé chit rdn. Phan dich loc
duoc tinh ché lai bing cach sic ky cot trén silicagel, rira giai bing EtOAc-hexan
(5%, sau d6, 10%). Chét rén thu dugc dugc két hop véi cac mé khac dé thu duoc 2-
amino-4-bromo-5-metylbenzonitril du6i dang chat rin mau nau vang (2,95 g, hiéu
suit 83%). Phd khéi m/z 211, 213 (M+H)".
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Hop chét trung gian s6 28C: Axit 2-amino-4-bromo-5-metylbenzoic

COCH

H,N
CHs3

Br (I-28C)
Hbn hop gdm 2-amino-4-bromo-5-metylbenzonitril (2,95 g, 14,0 mmol) trong hdn
hop gﬁ‘)m EtOH (21 ml) va dung dich nuéc NaOH 2 M (34,9 ml, 69,9 mmol) dugc
gia nhiét & nhiét 6 hdi luu qua dém. Sau khi dé nguodi xudng nhiét do trong phong,
etanol dugc loai bd dudi ap sudt giam, va cin dang nudc duge pha lodng bing
nuée. Sau khi didu chinh d6 pH dén 5 bing dung dich HCI dic dang nuéce, hdn hop
ndy dugc khudy trong thoi gian 30 phut va két tia dugc gom lai bang cach loc va
rira bang nuée. Chét rin w6t thu duge duge hoa tan trong EtOAc, rira bing nude
mubi, 1am khé va cd dé thu dugc axit 2-amino-4-bromo-5-metylbenzoic dudi dang
chét rin mau vang nhot (2,92 g, hiéu sudt 91%). Phd khdi m/z 212, 214 (M+H)".

Hop chit trung gian s§ 28D: Axit 4-bromo-2-hydrazinyl-5-metylbenzoic
hydroclorua

H COOH
HoN~

HCl CHs
Br (1-28D)

Hon dich chira axit 2-amino-4-bromo-5-metylbenzoic (2,92 g, 12,7 mmol) trong
hdn hop gdm dung dich nuéec HCI 37% (12,7 ml) va nuée (4,3 ml), d3 duge 1am
lanh trong bé NaCl-da, dugc xtr 1y tir tir timg giot bang dung dich chira natri nitrit
(0,963 g, 14,0 mmol) trong nudc (4,5 ml). Hn hop thu duge dugc khudy trong 45
phit, sau d6, xir Iy tir tir timg giot bing dung dich chira thiée(IT) clorua dihydrat
(8,59 g, 38,1 mmol) trong dung dich nuéc HCI 37% (8,2 ml). Bé 1am lanh dugc ldy
ra va hén hop nay dugce khudy & nhiét do trong phong trong 60 phit. H5n hop nay
duoc loc, va két tia thu duge dugc rira bang nude va lam kho. Chét rin duge
nghién va siéu 4m trong MeOH, va hdn hop nay duoc c6. Cin duoc nghién va siéu
am bang DCM, va két tiia dugc gom lai bing cach loc va rira bing DCM dé thu
duge axit 4-bromo-2-hydrazinyl-5-metylbenzoic hydroclorua dudi dang chit rin
mau tring (2,17 g, hiéu sut 61%). Phd khdi m/z 245, 247 (M+H)".
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Hop chit trung gian s6 28E: Axit 5-bromo-2-(etoxycarbonyl)-6-metyl-2,3,4,9-
tetrahydro-1H-carbazol-8-carboxylic
COOH

ZT

CH5CH,00C CHs
Br (I-28E)

Hdn hop gdm axit 4-bromo-2-hydrazinyl-5-metylbenzoic hydroclorua (2,17 g, 7,71
mmol), etyl 3-oxoxyclohexancarboxylat (1,44 g, 8,48 mmol) va axit axetic (1,32
ml, 23,1 mmol) trong toluen (40 ml) duoc gia nhiét trong bé diu & nhiét d6 117°C
trong 5 h. Hén hop niy dugc c¢d va 1am kho trong chan khéng, va cin dugc pha
loding bing toluen (18 ml) va TFA (4,5 ml). Hn hop nay dugc gia nhi€t & nhiét 4o
90°C qua dém. Hén hop di ngudi duoc pha lodng bang EtOAc, siéu Am, va két tia
dugc gom lai bang cach loc va rira bing EtOAc d& thu duge chit rin mau vang.
Phén dich loc dugce ¢6 va cin dugc tao hdn dich trong EtOAc béng siéu am. Két tia
dugc gom lai bang cach loc va gop voi két tua thir nhat. Chét rin dugc nghién bing
MeOH dé thu dugc axit 5-bromo-2-(etoxycarbonyl)-6-metyl-2,3,4,9-tetrahydro-1H-
carbazol-8-carboxylic du6i dang chit rin mau vang nhot (1,60 g, hiéu suét 55%).
Phd khéi m/z 380, 382 (M+H)".

Hop chét trung gian s 28F: Axit 4-bromo-7-(etoxycarbonyl)-3-metyl-9H-carbazol-
1-carboxylic
COOH

H
| 1)
CH3CH,00C O CH3

Br (I-28F)
Dung dich chua axit 5-bromo-2-(etoxycarbonyl)-6-metyl-2,3,4,9-tetrahydro-1H-
carbazol-8-carboxylic (1,60 g, 4,21 mmol) va 2,3-diclo-5,6-dixyanobenzoquinon
(2,10 g, 9,26 mmol) trong THF (45 ml) dugce gia nhiét & nhiét do 60°C trong 60
phat. Hon hop d3 ngudi dugc pha loéing bing EtOAc (khoang 70 ml), khudy trong
15 phut, va két tiia duge gom lai bang cach loc, rira bing EtOAc va lam kho. Phén
dich loc duoc ¢, va cin dugce nghién béng MeOH, loc, va két tia gom dugc dugc
rira bing MeOH. Hai chit rin duoc gop lai dé thu dugc axit 4-bromo-7-
(etoxycarbonyl)-3-metyl-9H-carbazol-1-carboxylic duéi dang chét rin mau vang
nhot (1,40 g, hiéu suat 88%). Phd khdi m/z 376, 378 (M+H)".
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Hop chét trung gian s& 28G: Etyl 5-bromo-8-carbamoyl-6-metyl-9H-carbazol-2-
carboxylat

Os_NH,
H

O
CH3CH,00C O CHs;

Br (I-28G)

Hén hop gdm axit 4-bromo-7-(etoxycarbonyl)-3-metyl-9H-carbazol-1-carboxylic
(1,40 g, 3,72 mmol), EDC (1,070 g, 5,58 mmol), va HOBT (0,855 g, 5,58 mmol)
trong hén hgp gdm THF (30 ml) va DCM (5 ml) duoc khudy & nhiét do trong
phong trong 60 phut. Amoni hydroxit (0,217 ml, 5,58 mmol) dugc bd sung vio, va
hén hop nay dugc khudy & nhiét do trong phong qua dém. Hon hop nay duoc pha
loing bang EtOAc va rira bing dung dich nuéc NaHCO; bio hoa. Viée tach pha
khoéng thé dat dugc, vi vay hén hop nay duoc loc, va chit rin gom duge duge rira
lan Irgt bing nuée va EtOAc, nghién bing MeOH va lam khé. Phin dich loc
EtOAc-nuéc duge tach ra va pha hiru co dugce rira bing nude mubdi, 1am khd va cd.
Cén duogc nghién béng MeOH, va chét rin thu duge dugce g6p v6i chét rin thir nhat
dé thu dugc etyl 5-bromo-8-carbamoyl-6-metyl-9H-carbazol-2-carboxylat dudi
dang chét rdn mau tring nhd (1,27 g, hiéu sudt 91%). Phd khbi m/z 375, 377
(M+H)". 'TH NMR (400 MHz, DMSO-dy) & 11,88 (s, 1H), 8,77 (d, J=8,6 Hz, 1H), ‘
8,48 (d, J=0,9 Hz, 1H), 8,20 (br. s., 1H), 7,84 (dd, J=8,5, 1,4 Hz, 1H), 7,59 (br. s.,
1H), 4,37 (q, J=7,0 Hz, 2H), 2,55 (s, 3H), va 1,37 (t, J=7,0 Hz, 3H).

Hop chét trung gian sb 28:

Dung dich chta etyl 5-bromo-8-carbamoyl-6-metyl-9H-carbazol-2-carboxylat
(0,500 g, 1,33 mmol) trong THF (12 ml) & nhiét d¢ -78°C dugc xit ly timg giot
trong thoi gian 10 phit bing dung dich metyllithi 1,6 M trong ete (2,50 ml, 4,00
mmol). Hon hop nay dugc khudy & nhiét do -78°C trong 30 phut, sau d6, xir Iy
bang dung dich metyllithi bd sung (1,67 ml, 2,67 mmol). Sau 30 phit nita, dung
dich metyllithi bd sung (1,67 ml, 2,67 mmol) dugc bd sung vao va viée khudy duoc
tiép tuc trong 45 phit. Sau d6, hdn hop nay duge xir Iy bang dung dich nude NH,Cl
bdo hoa va dé 4m dén nhiét d6 trong phong. Hon hop nay dugc pha lodng bang
EtOAc va rira lan luot bang nuéc va nuée mudi. Lép nuée duge chiét bang EtOAc,

va 16p hitu co gdp lai dugc 1am khé va ¢d dé thu dugc chét rin mau tréhg nho. Chét
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rin nay dugc nghién va siéu 4m bang MeOH va gom lai bang cach loc. Phan dich
loc dugc tinh ché bing HPLC diéu ché pha ddo. Cac phén thich hop dugc xir ly
bing dung dich nudc NaHCO; bdo hoa va ¢b. Can dugc phin b gitra EtOAc va
nuée. Pha hiru co duge rira bing nude mubi, va 16p nude duge chiét bing EtOAc.
Lé&p hitu co gop lai duoc 1am khd va cb, va cin duge gdp véi chét rin thir nhit dé
thu dugc 4-bromo-7-(2-hydroxypropan-2-yl)-3-metyl-9H-carbazol-1-carboxamit
duéi dang chét rin mau niu vang (0,409 g, hiéu suit 85%). Phd khdi m/z 343, 345
(M+H-H,0)". "H NMR (500 MHz, DMSO-d¢) & 11,42 (s, 1H), 8,56 (d, J=8,6 Hz,
1H), 8,12 (br. s., 1H), 7,91-7,89 (m, 2H), 7,48 (br. s., 1H), 7,36 (dd, J=8,3, 1,7 Hz,
1H), 5,06 (s, 1H), 2,53 (s, 3H), va 1,51 (s, 6H).

Hop chit trung gian s6 29
5-bromo-6-clo-2-(RS)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-
carboxamit (hon hop raxemic)

O+ _NH,

ZT

Cl
B
CHs " 129

Hop chit trung gian s6 29A: Axit 4-bromo-5-clo-2-hydrazinylbenzoic hydroclorua

H COOH

N
H,N

HCI
C

Br (I-29A)
Dung dich chira natri nitrit (3,03 g, 43,9 mmol) trong nuéc (14,8 ml) duge bd sung
timg giot vao hdn dich chira axit 2-amino-4-bromo-5-clobenzoic (10,0 g, 39,9
mmol) trong dung dich nuéc HCI 37% (39,9 ml) va nuée (13,3 ml) dd duge lam
lanh (-10°C, bé NaCl-da), & tdc dd sao cho nhiét 6 khong vugt qua 0°C. Hon dich
thu dugc duge khudy & nhiét d6 0°C trong 15 phut, sau d6, xir 1y bang dung dich
chtra thiéc(II) clorua hydrat (22,7 g, 120 mmol) trong dung dich nuéc HCI 37% (17
ml). Hn hop thu duoc duge 1am 4m dén nhiét d trong phong va khudy trong 60
phut. Két tia duge gom lai bang cach loc, rira bing nudc va dé kho trong khong khi

qua dém dé thu dugc axit 4-bromo-5-clo-2-hydrazinylbenzoic hydroclorua duéi
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dang chét rin mau tring nho (12,86 g, hiéu sudt 96%). Phd khdi m/z 365, 267
(M+H)". '"H NMR (400 MHz, DMSO-dg) § 9,05 (br. s., 1H), 7,95 (s, 1H), 7,55 (s,
1H).

Hop chit trung gian s 29B: Axit 5-bromo-6-clo-2-(etoxycarbonyl)-2,3,4,9-
tetrahydro- 1 H-carbazol-8-carboxylic
COOH

ZT

CH3CH,00C cl
Br  (I-29B)

Hén dich chira axit 4-bromo-5-clo-2-hydrazinylbenzoic hydroclorua (12,89 g, 37,6
mmol), etyl 3-oxoxyclohexancarboxylat (7,03 g, 41,3 mmol), va axit axetic (6,45
ml, 113 mmol) trong toluen (188 ml) dugc gia nhiét & nhiét 46 105°C qua dém. Sau
16 h, axit axetic (6 ml) va etyl 3-oxoxyclohexancarboxylat (2,00 g) nita dugc bd
sung vao va hdn hgp nay dugc gia nhiét & 110°C trong 4,5 h. Hén hop nay duge cd,
va cin dugce két hop véi toluen (100 ml) va TFA (20 ml). Hdn dich ndy duoc gia
nhiét & nhiét d§ 90°C qua dém. Hon hop di ngudi dugc cd va cin duoc tao hdn
dich trong EtOAc. Chét rin thu dugc dugc gom lai bang cach loc, rira bang EtOAc
va dé kh6 trong khong khi @ thu dugc axit 5-bromo-6-clo-2-(etoxycarbonyl)-
2,3,4,9-tetrahydro- 1 H-carbazol-8-carboxylic duéi dang chét rin mau vang (11,0 g,
hiéu suét 73%). Phd khdi m/z 400, 402 (M+H)". 'H NMR (400 MHz, DMSO-dy) &
13,44 (br. s., 1H), 11,24 (s, 1H), 7,69 (s, 1H), 4,12 (qd, J=7,1, 2,3 Hz, 2H), 3,23-
2,81 (m, 5H), 2,23-2,09 (m, 1H), 1,91-1,75 (m, 1H), 1,22 (t, J=7,0 Hz, 3H).

Hop chit trung gian s§ 29C: Etyl 5-bromo-8-carbamoyl-6-clo-2,3,4,9-tetrahydro-
1H-carbazol-2-carboxylat
Os_NH,

ZT

CH3CH,00C cl
Br  (I-29C)

Theo quy trinh dugc sir dung @ diéu ché hop chit trung gian sb 24D, axit 5-bromo-
6-clo-2-(etoxycarbonyl)-2,3,4,9-tetrahydro-1H-carbazol-8-carboxylic duogc chuyén
héa thanh etyl S5-bromo-8-carbamoyl-6-clo-2,3,4,9-tetrahydro-1H-carbazol-2-
carboxylat duéi dang chit rdn mau nau nhat (8,54 g, hiéu sult 78%). Phd khdi m/z
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399, 401 (M+H)". '"H NMR (400 MHz, DMSO-dg) § 13,44 (br. s., 1H), 11,24 (s,
1H), 7,69 (s, 1H), 4,12 (qd, /=7,1, 2,3 Hz, 2H), 3,23-2,81 (m, SH), 2,23-2,09 (m,
1H), 1,91-1,75 (m, 1H), 1,22 (t, J=7,0 Hz, 3H).

Hop chét trung gian s6 29:

Dung dich chtra etyl 5-bromo-8-carbamoyl-6-clo-2,3,4,9-tetrahydro-1H-carbazol-2-
carboxylat (7,03 g, 17,6 mmol) trong THF (200 ml) durgc 1am lanh trong bé d4 kho-
axeton va xir Iy timg phén trong thoi gian 40 phut bing dung dich metyllithi 1,6 M
trong THF (66,0 ml, 106 mmol). Sau 60 phat, hdn hop nay duoc xir ly tir tir & nhiét
d6 -78°C bang dung dich nuéc NH,CI bdo hoa va khudy trong 10 phut ddng thoi
1am 4m dén nhiét d6 trong phong. Hon hop nay duoc chiét 3 1an bing DCM, va pha
hiru co gop lai duge rira 1an lugt bang nude va nude mubdi, va 1am khd va ¢b. Cin
dugc tinh ché bing cach sic ky cot trén silicagel (120 g), rira giai bang EtOAc-
hexan (gradien tir 0-100%), dé thu dugc 5-bromo-6-clo-2-(2-hydroxypropan-2-yl)-
2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit duéi dang chét rin mau vang (4,66
g). Phd khéi m/z 385,387 (M+H)". "H NMR (400 MHz, DMSO-d) 5 11,08 (s, 1H),
8,13 (br. s., 1H), 7,76 (s, 1H), 7,50 (br. s., 1H), 3,28 (d, J=5,5 Hz, 1H), 2,94 (dd,
J=17,1, 4,7 Hz, 1H), 2,79-2,66 (m, 1H), 2,49-2,39 (m, 1H), 2,14 (d, /=9,5 Hz, 1H),
1,66 (td, J=11,4,4,1 Hz, 1H), 1,33 (qd, /=12,4, 5,2 Hz, 1H), 1,15 (s, 6H).

Céc hop chét trung gian s 30 va 31
(R)-5-bromo-6-clo-2-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro- 1 H-carbazol-8-
carboxamit (I-30), va
(S)-5-bromo-6-clo-2-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-

carboxamit (I-31)

O~ _NH,
H H
N N
HO N\ HO N\
(o] ﬂ Cl
Br

HsC Br HsC
3~ CHy (1-30) ° CHs (1-31)

Mau chira 5-bromo-6-clo-2-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-
carbazol-8-carboxamit dang raxemic [hop chét trung gian s 29] (2,35 g) dugc tach
ra bing cach sic ky 16ng siéu téi han khong d6i ximg nhu sau: cot: CHIRALPAK®
IA (3 x 25 cm, 5 pm); pha dong: CO,-MeOH (50:50) & téc do 124 ml/phat, 100
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bar, 45°C; ché phim mau: 39 mg/ ml trong MeOH-DMSO (4:1); tiém: 2,33 ml. Pic
thir nhét rira giai khoi ¢t thu dugc chit dong phan (R), (R)-5-bromo-6-clo-2-(2-
hydroxypropan-2-yl)-2,3,4,9-tetrahydro- 1 H-carbazol-8-carboxamit [hop chét trung
gian s 30] duéi dang chét rin mau vang (1,15 g). Phd khéi m/z 385, 387 (M+H)".
'H NMR (500 MHz, DMSO-dg) & 11,07 (s, 1H), 8,12 (br. s., 1H), 7,75 (s, 1H),
7,57-7,45 (m, 1H), 4,23 (s, 1H), 3,27 (d, /=4,7 Hz, 1H), 2,93 (dd, J=17,2, 4,7 Hz,
1H), 2,78-2,67 (m, 1H), 2,48-2,.39 (m, 1H), 2,16-2,08 (m, 1H), 1,69-1,59 (m, 1H),
1,37-1,26 (m, 1H), 1,14 (s, 6H).

Pic thir hai rira giai khéi cot thu duge chat ddng phén (S), (S)-5-bromo-6-clo-2-(2-
hydroxypropan-2-yl)-2,3,4,9-tetrahydro- 1 H-carbazol-8-carboxamit [hop chét trung
gian s6 31] duéi dang chit rin mau tring nho (0,92 g). Phd khéi m/z 385, 387
(M+H)". "TH NMR (500 MHz, DMSO-d¢) § 11,06 (s, 1H), 8,12 (br. s., 1H), 7,74 (s,
1H), 7,49 (br. s., 1H), 4,23 (s, 1H), 3,27 (d, J=5,0 Hz, 1H), 2,93 (dd, J=17,1, 4,6
Hz, 1H), 2,72 (t, J=11,8 Hz, 1H), 2,48-2,37 (m, 1H), 2,12 (d, /=9,2 Hz, 1H), 1,69-
1,59 (m, 1H), 1,38-1,24 (m, 1H), 1,14 (s, 6H).

Céu hinh tuyét d6i ctia hop chét trung gian sé 30 duogc xac nhan bing cach phan
tich tia x tinh thé don cua céc tinh thé dugc tao ra bing cach hoa tan hop chét nay
trong mot lugng du 1,2-dicloetan/EtOAc/axit axetic va lam bay hoi tir tir dung méi
& nhiét d trong phong dé thu dugc solvat cia axit di-axetic. Kich thugc 6 don vi: a
=11,690(2)A, b = 7,0901(9)A, ¢ = 14,427(3)A, a = 90°, B = 110,607(5)°, y = 90°;
thé tich = 1119,2(3) A’; thé tich/sé phan tir trong 6 don vi = 560 A*; nhém khong
gian: P2,; cac phan tir ctia hop chét trung gian sé 30/don vi khéng dbi xtmg (Z'): 1;
ma_“it do, tinh theo g-cm'3 : 1,501. Toa dd nguyén tir ty 1¢ & nhiét d0 trong phong

dugc dua ra trong Bang 8, va mo ta cAu tric dugc dua ra trén Fig. 1.

Béang 8
Toa d0 nguyén tir ty 1& dbi véi solvat cia axit di-axetic ciia hop chét trung gian sé
30 & nhi¢t d0 trong phong

Nguyén Nguyén
tr X Y Z tor X Y Z
Brl 0,7129 | 0,3740 | 0,6642 06 0,7118 | 0,4731 | 0,0663
Cll1 0,7740 | 0,3738 | 0,4607 C20 | 0,5791 | 0,2200 | 0,0206
N1 0,2665 | 0,3652 | 0,4430 H1 0,1973 | 0,3602 | 0,3950
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Nguyén Nguyén
tir X Y Z tu X Y Z
0] 0,2004 | 0,3636 | 0,2416 H2 0,1212 | 0,2621 | 0,5441
C1 0,1772 | 0,3609 | 0,5790 H3 0,1327 | 0,4793 | 0,5676
C2 0,5901 | 0,3791 | 0,5379 H4 0,5548 | 0,3721 | 0,3046
C3 0,2812 | 0,3738 | 0,5418 H5 0,5091 | 0,4833 | 0,7321
C4 0,3773 | 0,3661 | 0,4329 H6 0,4813 | 0,2674 | 0,7370
C5 0,4669 | 0,3740 | 0,5291 H7 0,2569 | 0,1852 | 0,6979
Cé6 0,3082 | 0,3690 | 0,2482 HS8 0,2826 | 0,3705 | 0,1095
C7 0,5312 | 0,3740 | 0,3598 H9 0,4142 | 0,3755 | 0,1729
C8 0,4074 | 0,3753 | 0,3462 | H10 | 0,1460 | 0,2951 | 0,8728
C9 0,4036 | 0,3762 | 0,5976 | HI11 0,0219 | 0,5258 | 0,7703
C10 | 0,4463 | 0,3870 | 0,7085 | H12 | 0,0232 | 0,5455 | 0,6624
Cl11 0,6203 | 0,3747 | 0,4534 | HI13 | 0,1355 | 0,6145 | 0,7528
C12 0,2289 | 0,3165 | 0,6913 | H14 | 0,0720 | 0,0559 | 0,7005
N2 0,3387 | 0,3721 | 0,1672 | H15 | -0,0148 | 0,2037 | 0,6289
02 0,1932 | 0,2852 | 0,8423 | HI16 | -0,0205 | 0,1714 | 0,7347
C13 0,1290 | 0,3293 | 0,7384 | H17 | 0,3637 | 0,4190 | 0,8124
C14 | 0,0723 | 0,5210 | 0,7302 | H18 | 0,3175 | 0,5675 | 0,7267
C15 0,0325 | 0,1757 | 0,6967 | H19 | 0,0671 | 0,3654 | 0,1347
Cl6 | 0,3389 | 0,4360 | 0,7413 | H20 | -0,1430 | 0,4843 | -0,0980
03 0,0996 | 0,3570 | -0,0085 | H21 |-0,1761 | 0,2992 | -0,0536
C17 | 0,0053 | 0,3621 | 0,0046 | H22 | -0,1116 | 0,2873 | -0,1321
04 -0,0020 | 0,3642 | 0,0929 | H23 | 0,7379 | 0,5591 | 0,1062
C18 |-0,1174 | 0,3580 | -0,0772 | H24 | 0,6424 | 0,1271 | 0,0321
C19 | 0,6259 | 0,3810 | 0,0872 | H25 | 0,5538 | 0,2622 | -0,0469
05 0,5910 | 0,4309 | 0,1503 | H26 | 0,5107 | 0,1656 | 0,0330
Hop chét trung gian s 32

5-metoxy-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-
pyrido[1,2-c]pyrimidin-1,3(2H)-dion
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HsC.  CHs

HyC——(~CH
o. O
CH;
bt
N™ "N°
o a4

OCHj (1-32)

Hop chét trung gian sé 32A: Etyl 2-(3-metoxypyridin-2-yl)axetat

N

CHscH00c AL

OCH3 (1-32A)

Dung dich d4 khudy chira diisopropylamin (0,385 ml, 2,70 mmol) trong THF (2 ml)
& nhiét do 0°C dugc xir Iy tir tir bing dung dich n-butyllithi 1,6 M trong hexan (1,69
ml, 2,70 mmol). Hon hgp nay duoc khudy trong thdi gian 15 phut, sau d6, duge bd
sung trong thoi gian 5 phit vao dung dich di khudy chira 3-metoxy-2-picolin
(0,133 g, 1,08 mmol) va dietyl cacbonat (0,262 ml, 2,16 mmol) trong THF (5 ml) &
nhiét d6 -78°C. Sau khi khudy trong 45 phiit nira, b& 1am lanh duoc 14y ra va khudy
tiép tuc qua dém & nhiét d6 trong phong. Hon hop nay duge xtr ly bing dung dich
nuéc NH,CI bdo hoa va pha lodng bang FtOAc. Pha hitu co dugc tach ra, rira l4n
lwgt bing dung dich nuéc NaHCO; bdo hoa va nudc mudi, va 1am khé va co. Cin
duoc tinh ché bing cach sic ky cot trén silicagel (12 g), rira giai bang 50% EtOAc-
hexan, dé thu dugc etyl 2-(3-metoxypyridin-2-yl)axetat dudi dang dau (0,17 g, hiéu
suat 81%). Phd khéi m/z 196 (M+H)".

Hop chét trung gian s& 32B: Natri 2-(3-metoxypyridin-2-yl)axetat

N

NaOOC | =

OCHs (1-32B) |
Dung dich di khudy chira etyl 2-(3-metoxypyridin-2-yl)axetat (0,17 g, 0,871 mmol)
trong THF (2,5 ml) & nhiét d6 trong phong dugc xir Iy bang dung dich nudec NaOH
3 M (0,581 ml, 1,74 mmol). Sau 7 h, hdn hop nay duogc c6 d loai bé THF va cin
dang nuéc dugc lam dong trén d4 khd va dong kho & thu duoc natri 2-(3-

metoxypyridin-2-yl)axetat duéi dang chét rin mau tring. Hiéu sudt dinh lugong
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duoc gia dinh va nguyén liéu ndy dugc st dung ma khong cén tinh ché thém. Phd
khéi m/z 168 (M+H)".

Hop chit trung gian s6 32C: N-(3-bromo-2-metylphenyl)-2-(3-metoxypyridin-2-yl)
acxtamit
Br

©:CH3
o N
OCHs3 (1-320)

Hdn hop gdm natri 2-(3-metoxypyridin-2-yl)axetat (0,166 g, 0,871 mmol), 3-
bromo-2-metylanilin (0,118 ml, 0,958 mmol), DIEA (0,608 ml, 3,48 mmol) va
HATU (0,397 g, 1,05 mmol) trong DMF (4,0 ml) dugc khudy & nhiét do trong
phong. Sau 1 h, hdn hop nay dugc pha lodng bing EtOAc va rita hai 13n bing dung
dich nuée LiCl 10%, sau do, béng nude mudi, 1am khd va co. Cin duoc tinh ché
bang cach sic ky cot trén silicagel dé thu dugc N-(3-bromo-2-metylphenyl)-2-(3-
metoxypyridin-2-yl)axetamit dusi dang chat rdn mau vang nhot (0,213 g, hiéu suit
73%). Phé khéi m/z 335, 337 (M+H)".

Hop chét trung gian s6 32D: 2-(3-metoxypyridin-2-yl)-N-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)axetamit
HsC CH;

H30‘>_€'CH3
0. 0
C[%
NH N7 l
o X

OCH; (1-32D)
Hbn hop gdém N-(3-bromo-2-metylphenyl)-2-(3-metoxypyridin-2-yl)axetamit (4,00
g, 11,9 mmol) va 4,4,4',4'5,5,5',5'-octametyl-2,2'-bi(1,3,2-dioxaborolan) (3,48 g,
13,7 mmol) trong DMSO (7 ml) va dioxan (35 ml) dugc suc bang khi agon trong 5
phut, sau d6, xur ly b?mg kali axetat (2,93 g, 29,8 mmol). Viéc suc khi dugc tiép tuc
trong 2 phut, sau d6, hén hop nay dugc xir Iy bing san phim cong DCM
PdCli(dppf) (0,487 g, 0,597 mmol). Binh phan Gng dugc ddy kin va gia nhiét &
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nhiét d6 90°C qua dém. Hon hop dd ngudi dugc pha lodng bang EtOAc va rira lan
lugt bing nude va nude mudi. Lép nude gop lai duoe chiét bing EtOAc, va 16p
hiru co gdp lai dugc lam khé va c6. Cén dugc loc qua nut silicagel chira 60%
EtOAc-hexan, va phﬁn dich loc dugc cd. Can duge tinh ché béng céch sic ky cot
trén silicagel, rira giai bang EtOAc-hexan, dé thu duoc 2-(3-metoxypyridin-2-yl)-
N-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)axetamit dudi
dang chit rin mau ndu vang (5,1 g, hiéu suit 82%). 'H NMR (400 MHz, clorofom-
d) 8 9,65 (br. s., 1H), 8,20 (dd, /=4,3, 1,7 Hz, 1H), 8,14 (d, /=8,1 Hz, 1H), 7,54 (d,
J=1,3 Hz, 1H), 7,24-7,17 (m, 3H), 4,01 (s, 2H), 3,88 (s, 3H), 2,45 (s, 3H), 1,35 (s,
12H).

Hop chét trung gian s6 32:

Hoén hop gbém 2-(3-metoxypyridin-2-yl)-N-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)axetamit (1,45 g, 3,78 mmol) va CDI (2,45 g, 15,1
mmol) trong toluen (19 ml) dugc gia nhiét & nhiét do 110°C trong 3 h. Hn hop da
ngudi dugc phan bd gitra EtOAc va nuée. Lop hitu co duoc rira 14n luot bang nudce
va nudc mubi, 1am khd va cb. Can dugc tinh ché béng cach sic ky cot trén
silicagel, rira giai bang EtOAc-hexan, dé thu dugc 5-metoxy-2-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrido[1,2-c]  pyrimidin-1,3(2H)-
dion dudi dang chét rin mau vang (0,571 g, hiéu sudt 37%). Phd khéi m/z 409
(M+H)". '"H NMR (400 MHz, clorofom-d) & 7,96 (d, J=7,0 Hz, 1H), 7,91 (dd,
J=14, 1,2 Hz, 1H), 7,33 (t, J=7,6 Hz, 1H), 7,22 (dd, J=7,8, 1,2 Hz, 1H), 6,39-6,30
(m, 2H), 6,24 (s, 1H), 3,93 (s, 3H), 2,34 (s, 3H), 1,34 (s, 12H).

Hop chét trung gian s6 33
5-clo-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-
pyrido[1,2-c]pyrimidin-1,3(2H)-dion (hdn hgp raxemic)

HiC  CHs
H3C+‘<‘CH3

o. O
B cH,
L
N/U\N X
o N
Cl (I-33)
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Hop chit trung gian s 33A: Dietyl 2-(3-clopyridin-2-yl)malonat]
O N
CH5CH,0 =
.CH3CH,0” "0 cl (I-33A)
Hdn hop gbém 3-clo-2-flopyridin (5,00 g, 38,0 mmol), dietyl malonat (14,6 g, 91
mmol) va Cs,CO; (29,7 g, 91 mmol) trong DMSO (42 ml) dugc gia nhiét & nhiét
d6 100°C trong 7 h. Sau khi khudy qua dém & nhiét @6 trong phong, hdn hop nay
dugc pha lodng bang EtOAc, rira hai 14n bang nudc, sau d6, bing nudc mudi. Lép
nuée gop lai duge chiét bing EtOAc, va pha hitu co gdp lai duge 1am khd va co dé
thu dugc dietyl 2-(3-clopyridin-2-yl) malonat thd du6i dang ddu khong mau, dugc
sit dung ma khong cén tinh ché thém. Phd khéi m/z 272 (M+H)".

Hop chét trung gian s 33B: Etyl 2-(3-clopyridin-2-yl)axetat
0] NI N
CH3CH,0 =
Cl (I-33B)
Hbn hop gbém dietyl 2-(3-clopyridin-2-yl) malonat (10,32 g, 38 mmol), natri clorua
(5,55 g, 95 mmol) va nude (3,42 ml, 190 mmol) trong DMSO (40 ml) dugc gia
nhiét & nhiét dd 145°C trong 8 h. Hon hop nay dﬁqc dé nguoi xubng nhiét do trong
phong, pha lodng bing EtOAc va rira hai 1in bing nuéc, sau d6, bang nude mudi.
Pha hitu co dugc 1am kho va c6 dé thu duoc etyl 2-(3-clopyridin-2-yl)axetat thé,
“duge sit dung ma khong cAn tinh ché thém. Phd khéi m/z 200 (M+H)". |

Hop chét trung gian s§ 33C: Natri 2-(3-clopyridin-2-yl)axetat
N7 |
NaOOC I =
Cl (I-330)

Dung dich chira etyl 2-(3-clopyridin-2-yl)axetat (7,59 g, 38 mmol) trong THF (76
ml) duoc xt Iy & nhiét do trong phong bang dung dich nuéc NaOH 3 M (25,3 ml,
76 mmol). Hén hop nay duoc khudy & nhiét d6 trong phong qua dém va cd dé loai
bo THF. Can dang nudc duge lam dong trén d4 kho va dong khod dé thu dugc natri
2-(3-clopyridin-2-yl)axetat du¢i dang chit rdn mau tring nho, dwoc sir dung ma
khong can tinh ché thém. Phd khéi m/z 172 (M+H)".
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Hop chit trung gian s§ 33D: N-(3-bromo-2-metylphenyl)-2-(3-clopyridin-2-

yl)axetamit
Br
CHj
NH N
0 ~
Cl (I-33D)

Hbn hop gdm natri 2-(3-clopyridin-2-yl)axetat (7,39 g, 38 mmol), 3-bromo-2-
metylanilin (4,7 ml, 38,4 mmol), DIEA (13,3 ml, 76 mmol) va HATU (14,6 g, 38,4
mmol) trong DMF (127 ml) dugc khudy & nhiét d6 trong phong. Sau 90 phit, hén
hop nay dugc pha lodng bang EtOAc va rira hai 1dn bang dung dich LiCl 10%, sau
d6, bang nudc mudi. Lép nude gop lai duoc chiét bing EtOAc, va pha hitu co 20p
lai duge lam khd va cd dén mot thé tich nho. Dung dich ndy dugc tao mam tinh thé
bang tinh thé tir mé true va dé yén qua dém dé thu duoc két tua, két tia nay duoc
gom lai bang cach loc va rira biang EtOAc-hexan 50% dé thu dwoc chit rin mau
 tring. Phén dich loc dugc cb va két tinh lai tuong tu ba 1an dé thu duge chit rin bd
sung. Chéit rin dugc gdp lai dé thu dugc N-(3-bromo-2-metylphenyl)-2-(3-
clopyridin-2-yl)axetamit dudi dang chit rdn mau tring (11,43 g, hiéu sut 89%).
Phd khdi m/z 339, 341 (M+H)". '"H NMR (400 MHz, cloroforn-d) & 9,76 (br. s.,
1H), 8,52 (d, J=3,5 Hz, 1H), 7,92 (d, /=7,9 Hz, 1H), 7,80 (dd, J=8,1, 1,1 Hz, 1H),
7,36 (d, /=79 Hz, 1H), 7,32-7,23 (m, 1H), 7,06 (t, J/=8,0 Hz, 1H), 4,16 (s, 2H),
2,39 (s, 3H). ’

Hop chit trung gian s 33E: 2-(3-clopyridin-2-yl)-N-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)axetamit

HsC CHa
HaC——t—CHj
0. 0
B
a CH,
Z > NH NS
o) 7
Cl (I-33E)
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Hdn hop gdbm N-(3-bromo-2-metylphenyl)-2-(3-clopyridin-2-yl)axetamit (4,0 g,
11,78 mmol) va 4,4,4'4',5,5,5',5"-octametyl-2,2"-bi(1,3,2-dioxaborolan) (3,29 g,
12,96 mmol) trong DMSO (5 ml) va dioxan (25 ml) duoc suc bang khi agon trong
7 pht, tiép theo bd sung kali axetat (2,89 g, 29,4 mmol). Viéc suc khi agon dugc
tiép tuc trong 7 phut sau d6, san phdm cong DCM PdCl,(dppf) (0,481 g, 0,589
mmol) dugc bd sung vao. Hon hop nay dugc gia nhiét & nhiét dd 90°C trong 7 h.
Hbn hop d3 ngudi dugc pha lodng biang EtOAc va loc qua CELITE®. Phin dich
loc duge rira 1an lugt bing nude va nude mudi. Lép nude gdp lai duge chiét bang
EtOAc, va pha hitu co gop lai dugce 1am khé va cb. Cin duge két tinh lai tir EtOAc
dé thu dugc chét rén mau tréng. Nuée cai duge ¢d va cin dugc két tinh lai tir
EtOAc. Hai chét rin dugc gop lai dé thu duogc 2-(3-clopyridin-2-y1)-N-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)axetamit duéi dang chit rén
mau tring (3,88 g, hidu sudt 85%). Phd khéi m/z 387 (M+H)".

Hop chit trung gian s 33:

Hén hop gdém  2-(3-clopyridin-2-yl)-N-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)axetamit (0,192 g, 0,497 mmol) va CDI (0,322 g, 1,986
mmol) trong toluen (2 ml) dugc gia nhiét & nhiét d6 110°C. Sau 5 h, hdn hop da
ngudi duge pha lodng bang EtOAc va rira 1an lugt bang nudc va nuée mudi. Lép
nudc gop lai duge chiét béng EtOAc, va pha hitu co g0p lai duge lam kho va ¢o.
Cian dugc tinh ché béng cach séc ky cot trén silicagel, rira giai béng EtOAc-hexan,
i@ thu dugc 5-clo-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)-lH—pyrido[l,2-c]pyrimidin-1,3(211)-dion dang raxemic du6i dang chit
tAn mau vang sang (0,133 g, hiéu suét 65%). Phd khdi m/z 413 (M+H)". '"H NMR
(400 MHz, clorofom-d) o 8,26 (dt, /=7,6, 0,9 Hz, 1H), 7,94 (dd, J=7.5, 1,3 Hz, 1H),
7,36 (t, J=7,6 Hz, 1H), 7,27-7,18 (m, 2H), 6,36 (t, /=7,3 Hz, 1H), 6,31 (s, 1H), 1,57
(s, 3H), 1,36 (s, 12H).

Céc hop chit trung gian sb 34 va 35
5-clo-2-(R)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-
pyrido[1,2-c]pyrimidin-1,3(2H)-dion (I-34), va
5-clo-2-(S)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-
pyrido[1,2-c]pyrimidin-1,3(2H)-dion (I-35)
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HiC.  CHs HiC.  CHs
HsC—~—(~CHj HsC——(~CHj
0. 0 0.0
CH3 CH3
0 o
0 _ = 02////// =
Cl (I-34) Cl (I-35)

Mau chira 5-clo-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-
1H-pyrido[ 1,2-c]pyrimidin-1,3(2H)-dion dang raxemic [hop chit trung gian sb 33]
duoc tach bang cach sic ky 16ng siéu t6i han khéng d6i ximg nhu sau: cot:
WHELK-O® R,R (3 x 25 cm, 5 pm); pha dong: CO,-MeOH (55:45) & tde dd 200
ml/phit, 100 bar, 35°C; ché pham mau: 96 mg/ ml trong MeCN-DCM (1:4); tiém: 5
ml. Pic thtt nhét rira gidi khoi cot thu duoc 5-clo-2-(R)-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrido[ 1,2-c]pyrimidin-1,3(2H)-
dion [hop chét trung gian s6 34]. Pic thir hai rira giai khoéi cot thu dugc 5-clo-2-(S)-
(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrido[ 1,2-
c]pyrimidin-1,3(2H)-dion [hop chét trung gian s§ 35]. Phd khdi vd '"H NMR ciia
mdi chit ddng phan d6i anh c6 mot truc khong dbi xtng 13 gibng nhu cia hop chét
trung gian sb 33.

Theo cach khic, miu chita 5-clo-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)-1H-pyrido[1,2-c]pyrimidin-1,3(2H)-dion dang raxemic
[hop chét trung gian s6 33] dugc tach bang cach sic ky ong siéu t6i han khong dbi
xtng nhu sau: cdt: WHELK-O® R,R (3 x 25 cm, 5 um); pha ddng: CO,-CH;CN
(55:45) & tbc @6 200 ml/phit, 100 bar, 35°C; ché phim miu: 96 mg/ ml trong
MeCN-DCM (1:4); tiém: 5 ml. Pic thi nhat rira giai khoi cot thu duge 5-clo-2-(S)-
(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)- 1H-pyrido[ 1,2-c]
pyrimidin-1,3(2H)-dion [hop chit trung gian sd 35]. Chéit ndy c6 thé dugc tinh ché
thém bing cach hoa tan trong THF, pha lodng bing hexan va gom két tia bang
cach loc.

Céu hinh tuyét ddi ctia hop chét trung gian sb 35 dwgc x4c nhin bang cach phéan
tich tia x tinh thé don cua céc tinh thé dugc tao ra bang cach hoa tan hop chit nay
trong mot lugng du axeton va 1am bay hoi tir tir dung moi & nhiét 6 trong phong.
Kich thuéc 6 don vi: a=19,6161(8) A, b=9,1411(4) A, c = 12,7541(6) A, a = 90°,
B = 113,165(2)°, y = 90°; nhém khéng gian: C2; cic phéan tir cia hop chét trurig
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gian s6 35/don vi khéng dbi ximg (Z'): 1; mat do, tinh theo g-cm™: 1,304. Toa do
nguyén tir ty 1 & nhiét do trong phong duoc dura ra trong Bang 9, va mo ta cdu tric

duoc dua ra trén Fig. 2.

Bang 9
Toa d6 nguyén tir ty 1& ctiag hop chét trung gian sé 35 & nhiét d6 trong phong
Nguyén Nguyén
s X Y Z s X Y Z
t tur

cit | -0,1755 | -0,1003 | 0,3365 C21 0,0166 | -0,2724 | 0,3622
01 0,2261 | 0,6937 | 0,2037 03 -0,0487 | 0,3988 | 0,3318
Cl 0,2132 | 0,8050 | 0,1156 04 0,1356 | 0,0809 | 0,3596
C2 0,1347 | 0,7655 | 0,0313 H1 0,1356 | 0,3551 | 0,5384
02 0,1028 | 0,6968 | 0,1045 H2 0,2203 | 0,5422 | 0,5706
Bl 0,1597 | 0,6467 | 0,1980 H3 0,2313 | 0,6587 | 0,4179
C3 0,1403 | 0,4028 | 0,4772 H4 0,0388 | 0,8624 | -0,0807
C4 0,1906 | 0,5142 | 0,4966 H5 0,1101 | 0,9509 | -0,0687
G5 0,1012 | 0,4308 | 0,2727 | H6 0,0796 | 0,9586 | 0,0279
C6 0,1966 | 0,5843 | 0,4048 H7 0,0613 | 0,2788 | 0,1461
C7 0,0966 | 0,3615 | 0,3668 HB8 0,0655 | 0,4356 | 0,0994
C8 0,1517 | 0,5466 | 0,2926 H9 0,0019 | 0,3967 | 0,1400
C9 0,0863 | 0,8966 | -0,0281 | HI10 | 0,1556 | 0,5689 | -0,0231
C10 | 0,0532 | 0,3809 | 0,1539 | HI1 0,1519 | 0,6967 | -0,1073
Cl11 0,1298 | 0,6565 | -0,0585 | HI2 | 0,0787 | 0,6339 | -0,1029
C12 | 02226 | 09474 | 0,1724 | HI3 0,1871 | 0,9571 | 0,2066
C13 0,2710 | 0,7829 | 0,0643 | HI14 | 0,2151 | 1,0241 | 0,1175
N1 0,0457 | 0,2404 | 0,3528 | HI15 | 0,2718 | 0,9545 | 0,2304
C14 | 0,0746 | 0,1035 | 0,3564 | HI16 | 03176 | 0,8231 | 0,1147
N2 0,0270 | -0,0148 | 0,3551 H17 | 0,2550 | 0,8312 | -0,0083
C15 |-0,0287 | 0,2712 | 0,3397 | HI8 | 0,2769 | 0,6801 | 0,0543
Cl6 | -0,0453 | 0,0086 | 0,3467 | HI19 | -0,1208 | 0,1615 | 0,3296
C17 |-0,0720 | 0,1477 | 0,3375 | H20 | 0,1039 | -0,1652 | 0,3637
C18 | 0,0561 | -0,1540 | 0,3608 | H21 | -0,0838 | -0,3378 | 0,3584
C19 | -0,0563 | -0,2557 | 0,3562 | H22 | 0,0370 | -0,3652 | 0,3671
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Nguyén Nguyén
g X Y zZ el X Y z
tw tu

C20 | -0,0863 | -0,1218 | 0,3472 - - - -

Hop chét trung gian sb 36
6-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-5H-thiazolo[3,2-
c] pyrimidin-5,7(6H)-dion

HisC  CHs
HaC CHs
0. O
CHs
1
NN

N
O)\/‘\S (1-36)

Hop chét trung gian sb 36A: N-(3-bromo-2-metylphenyl)-2-(thiazol-2-yl)axetamit
Br

©:CH3
NH l\’@

o S (I-36A)

Hdn hop gbm 3-bromo-2-metylanilin (0,764 ml, 6,20 mmol), axit 1,3-thiazol-2-
ylaxetic (0,74 g, 5,17 mmol) va DIEA (1,63 ml, 9,30 mmol) trong DMF (15 ml)
dugc xir Iy bang HATU (2,36 g, 6,20 mmol). Sau khi khudy qua dém, hdn hop nay
dugc pha loding bing EtOAc, rira hai 14n bang dung dich nuée LiCl 10% tiép theo
bang nude mudi, va 16p nuée gop lai duge chiét bing EtOAc. Lép hitu co gop lai
duogc 1am khd va cd, va cin duge tinh ché bang cach sic ky cot trén silicagel, rira
giai bang EtOAc-hexan, dé thu duoc N-(3-bromo-2-metylphenyl)-2-(thiazol-2-
yl)axetamit dudi dang chét rin mau tring (0,681 g, hiéu sut 42%). 'H NMR (400
MHz, clorofom-d) 6 9,84-9,65 (m, 1H), 7,91 (d, J=7,9 Hz, 1H), 7,84 (d, J=3,3 Hz,
1H), 7,42-7,35 (m, 2H), 7,07 (t, J=8,0 Hz, 1H), 4,18 (s, 2H), 2,38 (s, 3H).

Hop chét trung gian sb 36B: N-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)phenyl)-2-(thiazol-2-yl)axetamit
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Hbén hop gdm N-(3-bromo-2-metylphenyl)-2-(thiazol-2-yl)axetamit (0,53 g, 1,70
mmol) 4,4,4',4'5,5,5',5"-octametyl-2,2'-bi(1,3,2-dioxaborolan) (0,476 g, 1,87
mmol) va kali axetat (0,418 g, 4,26 mmol) trong DMSO (1,6 ml) va dioxan (8 ml)
duoc suc bing khi nito trong 5 phut, tiép theo bd sung san phim cong DCM
PdCl(dppf) (0,070 g, 0,085 mmol). Sau khi suc bang khi nito trong 5 phut nita, hdn
hop ndy dugc gia nhiét & nhiét do 90°C trong 7 h. Hon hop d3 ngudi duoc pha
lodng bing EtOAc va loc qua CELITE®. Phin dich loc duogc rira 1an luot bing
nuée va nude mudi, va 1am khé va c6. Can dugce tinh ché bing cach sic ky cot trén
silicagel (40 g), rira giai bang EtOAc-hexan 50%, dé thu dwgc N-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-2-(thiazol-2-yl)axetamit  dudi
dang chét rin mau tring nho (0,45 g, hidu suét 74%). Phd khéi m/z 359 (M+H)".

Hop chit trung gian sb 36:

Hbn hop gdm N-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl) phenyl)-2-
(thiazol-2-yl)axetamit (0,45 g, 1,26 mmol) va CDI (0,815 g, 5,02 mmol) trong
toluen (6,5 ml) dugc gia nhiét & nhiét d§ 110°C trong 2 h. Hon hop d3 ngudi duoc
phan bd gitta EtOAc va nuée. Lép hiru co dugce rira bang nude mudi, va 16p nudce
gop lai dugce chiét b?mg EtOAc. L6p hitu co gdp lai duge lam kho va c¢6. Can dugce
tinh ché bang cach sic ky cot trén silicagel (40 g), rira giai bang EtOAc-hexan 70%,
dé thu duogc 6-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-5H-
thiazolo[3,2-c]pyrimidin-5,7(6H)-dion c6 mdt chut tap chit dudi dang chit rin mau
nu vang (hiéu suit 34%). Chat nay dugc sir dung ma khong can tinh ché thém. Phd
khéi m/z 385 (M+H)'.

Hop chét trung gian s6 37

5-flo-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-
pyrido[1,2-c]pyrimidin-1,3(2H)-dion dang raxemic
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HiC  CHa
HyC——(~Chy
0. O
CHj
X
N™ "N
o N
F o (1-37)

Hop chét trung gian s§ 37A: Dietyl 2-(3-flopyridin-2-yl)malonat
N
cHicHooc. A

CHiCH,00C  F  (1.37A)

'Hén hop gbém 2,3-diflopyridin (2,00 g, 17,4 mmol), Cs,CO; (13,59 g, 41,7 mmol)
va dietyl malonat (6,68 g, 41,7 mmol) trong DMSO (19 ml) dugc gia nhiét & nhiét
d6 100°C trong 4,5 h. Hdn hop nay dugc rét 1én trén d4, pha lodng bang EtOAc, va
pha hiru co dugc tach ra, rira lan Iuot béng nude va nude mudi, va 1lam kho va co.
Cian duoc tinh ché bang cach sic ky cot trén silicagel (80 g), rira giai bing EtOAc-
hexan (Idn luot 13 10%, 20% va 30%), dé thu dugc dietyl 2-(3-flopyridin-2-
yl)malonat dudi dang diu mau nhot (2,68 g, hiéu suit 60%). '"H NMR (400 MHz,
clorofom-d) 6 8,42 (dt, J=4,6, 1,3 Hz, 1H), 7,43 (ddd, J=9.,4, 8,3, 1,4 Hz, 1H), 7,30
(dt, J=8,5, 4,3 Hz, 1H), 5,09 (d, J=1,1 Hz, 1H), 4,30 (q, J=7,0 Hz, 4H), 1,33-1,26
(m, 6H).

Hop chét trung gian s 37B: Etyl 2-(3-flopyridin-2-yl)axetat
N7
CH3CH,00C I =
F (I-37B)

Hdn hop gbém dietyl 2-(3-flopyridin-2-yl)malonat (2,68 g, 10,5 mmol), natri clorua
(0,675 g, 11,6 mmol) va nude (0,378 ml, 21,0 mmol) trong DMSO (15 ml) duoc
gia nhiét & nhiét d6 145°C trong 4,5 h. Hén hop nay duoc dé ngudi, pha loing bing
EtOAc va rira 1an luot bﬁng nuéc va nude mudi. Pha hitu co duge 1am kho va cd dé
thu dugc etyl 2-(3-flopyridin-2-yl)axetat dudi dang du mau nhot (1,90 g, hiéu suit
99%), diu nay dugc st dung ma khong cén tinh ché thém. Phd khbi m/z 184
(M+H)".
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Hop chét trung gian s 37C: Natri 2-(3-flopyridin-2-yl)axetat

N

NaOOC l =

F (1-37C)
Dung dich di khudy chtra etyl 2-(3-flopyridin-2-yl)axetat (1,90 g, 10,4 mmol) trong
THF (26 ml) dugc xtt Iy bing dung dich nudec NaOH 3 M (6,9 ml, 20,7 mmol) va
khqu & nhiét d§ trong phong qua dém. Hén hop nay duoc cd dé loai boé THF, va
dung dich nuéc con lai duoc lam déng va dong khé dé thu duoc natri 2-(3-
flopyridin-2-yl)axetat duéi dang chit rin mau trédng (gia dinh hiéu suét 13 100%),
chit ndy dugc st dung ma khong cin tinh ché thém. Phd khdi m/z 156 (M+H)™.

Hop chét trung gian s& 37D: N-(3-bromo-2-metylphenyl)-2-(3-flopyridin-2-

yl)axetamit
Br
CHs
NH N
0 -
F (I-37D)

-H&n hop gbm natri 2-(3-flopyridin-2-yl)axetat (1,847 g, 10,37 mmol), 3-bromo-2-
metylanilin (1,41 ml, 11,4 mmol), DIEA (5,4 ml, 31,1 mmol) va HATU (4,73 g,
12,4 mmol) trong DMF (30 ml) dugc khudy & nhiét do trong phong trong 1,25 h.
Hbn hop nay duge pha loing bang EtOAc va rira hai 1an bang dung dich nuéc LiCl
10%, sau d6, bang nude mubi. Lop nude gdp lai duge chiét bing EtOAc, va pha
hitu co gop lai duge lam kho va c6. Can dugce hoa tan trong EtOAc néng, dé nguoi,
va chét rin mau tring thu duge duge gom lai bing cach loc va rira biang EtOAc-
hexan 60%. Phan dich loc gop lai duoc ¢b va cin duge két tinh lai hai 14n bang quy
trinh gidng nhur trén. Cin tir qua trinh ¢ phan dich loc cudi dugc tinh ché bing sic
ky cot trén silicagel, rira giai bang EtOAc-hexan, dé thu dwgc chat ran, chat rdn nay
dugc két hop voi mé duge két tinh lai @ thu dugc N-(3-bromo-2-metylphenyl)-2-
(3-flopyridin-2-yl)axetamit du6i dang chat rin mau tring (2,03 g, hidu sudt 61%).
Phd khéi m/z 323, 325 (M+H)".
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Hop chét trung gian s6 37E: 2-(3-flopyridin-2-yl)-N-(2-metyl-3-(4,4,5 ,J-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)axetamit

HsC CHs
HaC——t—CH
0. .0

NH NI N
o %

F  (I-37E)

Hoén hop gdm N-(3-bromo-2-metylphenyl)-2-(3-flopyridin-2-yl)axetamit (4,20 g,
13,6 mmol) va 4,4,4',4',5,5,5',5'-octametyl-2,2'-bi(1,3,2-dioxaborolan) (3,80 g, 14,9
rhmol) trong dioxan (40 ml) dugc suc bang khi nito trong 10 phut. Kali axetat (3,33
g, 34,0 mmol) dugc bd sung vao hdn hop ndy, viéc suc khi duoc tiép tuc trong 5
phit nira, va san phdm cong DCM PdCly(dppf) (0,555 g, 0,679 mmol) dugc bd
sung vao. Hon hop ndy dugc gia nhiét & nhiét 6 100°C qua dém. Hdn hop di
ngudi dugc pha loding bing EtOAc, rira 14n lugt bing nude va nuée mudi, [am khd
va c6. Cin dugc tinh ché bing cich sic ky cot trén silicagel, rira giai bing DCM-
metyl tbutyl ete, d& thu dugc 2-(3-flopyridin-2-yl)-N-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)axetamit duéi dang chét rin mau tring
(3,80 g, hidu sudt 76%). Phd khéi m/z 371 (M+H)".

Hop chét trung gian sb 37:

Hon hop gdm 2-(3-flopyridin-2-y1)-N-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)axetamit (9,01 g, 24,3 mmol) va CDI (15,78 g, 97 mmol)
trong toluen (97 ml) dugc gia nhiét & nhiét do 120°C trong 7 h. Hon hop di ngudi
duoc pha lodng bing EtOAc va rira 1an lugt bing nude va nude mudi. Lép nude
gop lai duge chiét bang EtOAc, va pha hiru co gdp lai dugc 1am khd va cb. Cin
dugc tinh ché bang cach sic ky cot trén silicagel (220 g), rira giai bing EtOAc-
hexan (gradien tir 20-100%), dé thu duoc 5-flo-2-(2-metyl-3-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrido[ 1,2-c]pyrimidin-1,3(2H)-dion dudi
dang chét rin mau vang (6,26 g, hiéu sudt 65%). Phd khdi m/z 397 (M+H)". 'H
NMR (400 MHz, clorofom-d) $ 8,11 (dd, J=7,6, 0,8 Hz, 1H), 7,94 (dd, J=7,5, 1,3
Hz, 1H), 7,35 (t, J=7,5 Hz, 1H), 7,23 (dd, J=7,8, 1,4 Hz, 1H), 6,85-6,76 (m, 1H),
-6;35 (td, J=7,4, 5,0 Hz, 1H), 6,09 (s, 1H), 2,36 (s, 3H), 1,36 (s, 12H).
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Céc hop chit trung gian sé 38 va 39
5-flo-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-
pyrido[1,2-c]pyrimidin-1,3(2H)-dion (chdt déng phin quang hoc don c6 mot truc
khong d6i xtrng duy nhét)

HsC CHs
H,C CH,
o\B/o
CHs
X 3
NN
o N

F(I38,1-39)

Mau chira 5-flo-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-
1H-pyrido[1,2-c]pyrimidin-1,3(2H)-dion dang raxemic [hgp chét trung gian sb 37]
(7,5 g) dugc tach ra bang cach sic ky 10ng siéu t6i han khong dbi xtmg nhu sau:
cot: CHIRALCEL® OD-H (5 x 25 cm, 5 um); pha dong: CO,-MeOH (76:24) & tbc
dé 280 ml/phat, 100 bar, 40°C; ché phém mau: 62,5 mg/ml trong DCM-MeOH
(1:1); tiém: 0,83 ml. Pic thir nhét rira giai khoi cot thu dwgc mot chit ddng phan
atrop  5-flo-2-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-
pyrido[1,2-c]pyrimidin-1,3(2H)-dion [hop chit trung gian sé 38] dudi dang chét
rdn mau vang (3,2 g, do tinh khiét khong dbi ximg 99,3%). Pic thir hai rira giai khéi
cot thu dugc mot chit ddng phén atrop khac 5-flo-2-(2-metyl-3-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrido[ 1,2-c]pyrimidin-1,3(2H)-dion [hop
chit trung gian s6 39] dudi dang chét rin mau vang (2,98 g, dd tinh khiét khong ddi
xtmg 98,6%). Phd khéi va "H NMR ctia ca hai chit dong phan ddi anh 13 giéng nhu
ctia hop chét trung gian sb 37.

Hop chét trung gian s6 40

(Z2)-4-((2-clo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)imino)- 1 -metyl-
1H-benzo[d][1,3]oxazin-2(4H)-on
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Hop chit trung gian sb 40A: N—(3-bromo-2-clophenyl)-2-(metylamino)benzamit

s

CHs (I-40A)

Hén hop gdm 3-bromo-2-cloanilin [dugc didu ché theo quy trinh di duge mo ta
trong patent M§ sb 8,242,260] (240 mg, 1,162 mmol) va toluen (10 ml) & nhiét do
0°C dugc xit Iy tir tir bang dung dich trimetyl nhdm 2 M trong toluen (0,99 ml, 1,98
mmol). Hon hop ndy dugc dé 4m dén nhiét d6 trong phong va khudy trong 15 phut.
Hbn dich mot phin chia 1-metyl-1H-benzo[d][1,3]oxazin-2,4-dion (300 mg, 1,52
mmol) trong toluen (4 ml) dugc bd sung tir tir. H3n hop thu duge dugc gia nhiét &
nhiét d§ 50°C trong 4 h, 1am lanh xuéng nhiét d6 0°C, va xi ly timg giot bang dung
- dich nuéc HC1 1 M cho dén khi khong thy thoat khi nita. Hn hop nay dugc khudy
trong thdi gian 2 h dong thoi lam 4m dén nhiét d6 trong phong, sau d6, chiét bing
'EtOAc. Pha hitu co dugc rira lan lugt bang NaHCO; va nude mubi, 1am kho va co.
Can dugc tinh ché bang cach sic ky cot trén silicagel (80 g), rira giai bing EtOAc-
hexan (gradien tr 0-30%), dé thu duoc N-(3-bromo-2-clophenyl)-2-
(metylamino)benzamit duéi dang chét rin mau vang (110 mg, hiéu sudt 28%). Phd
khéi m/z 339, 341 (M+H)". 'H NMR (400 MHz, DMSO-d) & 10,00 (s, 1H), 7,78
(dd, =79, 1,5 Hz, 1H), 7,67 (dd, J=8,1, 1,5 Hz, 1H), 7,57 (dd, J=8,0, 1,4 Hz, 1H),
7,53 (d, J=1,3 Hz, 1H), 7,38 (ddd, /=8,4, 7,1, 1,4 Hz, 1H), 7,32 (t, J/=8,0 Hz, 1H),
6,70 (d, /=8,4 Hz, 1H), 6,68-6,61 (m, 1H), 2,79 (d, J=5,1 Hz, 3H).
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Hop chit trung gian s§ 40B: (Z)-4-((3-bromo-2-clophenyl)imino)-1-metyl-1H-
benzo[d][1,3] oxazin-2(4H)-on
Br

<
0

|

N

CHs  (1-40B)

Dung dich chira N-(3-bromo-2-clophenyl)-2-(metylamino)benzamit (150 mg, 0,442
mmol) trong THF (15 ml) dugc lam lanh xudng nhiét d6 0°C va xi ly bang
triphosgen (197 mg, 0,663 mmol). Hén hop nay dugc khudy & nhiét do trong phong
trong 1 h, sau d6, lam lanh xuéng nhi¢t do 0°C va xir ly béng nude cho dén khi
ngirng thoat khi. Hon hop niy dugc cd, va cin duge hoa tan trong EtOAc va rira 1an
luot bﬁng dung dich nuéc NaHCO; bao hda, nudc va nuée mubi, 1am khé va co.
Cin duogc tinh ché bing cach sic ky cot trén silicagel, rira giai bing EtOAc-hexan
(gradien tir 0-50%), dé thu dwoc (2)-4-((3-bromo-2-clophenyl)imino)-1-metyl-1H-
benzo[d][1,3]oxazin-2(4H)-on dudi dang chét rin mau be (130 mg, hidu suit 81%).
'H NMR (400 MHz, clorofom-d) & 8,33 (dd, J=7,8, 1,4 Hz, 1H), 7,72-7,61 (m, 1H),
7,41 (dd, J=7,9, 1,5 Hz, 1H), 7,36-7,28 (m, 1H), 7,16-7,08 (m, 2H), 7,07-7,01 (m,
1H), 3,55 (s, 3H). '

Hop chit trung gian s6 40:

Hon hop gck)m (Z)-4-((3-bromo-2-clophenyl)imino)- 1-metyl-1H-benzo[d][1,3]
oxazin-2(4H)-on (130 mg, 0,356 mmol), 4,4,4',4',5,5,5',5"-octametyl-2,2'-bi(1,3,2-
dioxaborolan) (117 mg, 0,462 mmol) va kali axetat (87 mg, 0,889 mmol) trong
dioxan (4 ml) dugc suc bang khi nito trong 10 phat. Hon hop nay dugc xt ly bang
san phim cong DCM PdCl,(dppf) (14,5 mg, 0,018 mmol), va gia nhiét & nhiét do
90°C qua dém. Hbn hop d4 ngudi dugc phan b gitta EtOAc va nude. Pha hitu co
dugc 1am khé va cb va cin dugce tinh ché b%lng cach séc ky cot trén silicagel, ria
giai bang EtOAc-hexan (gradien tir 0-50%), @& thu dwoc (Z)-4-((2-clo-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)imino)-1-metyl- 1H-benzo[d][ 1,3]
oxazin-2(4H)-on dudi dang chét rin mau vang (120 mg, hiéu suit 82%). Phd khéi
m/z 413 (M+H)". "H NMR (400 MHz, clorofom-d) & 8,40-8,30 (m, 1H), 7,67-7,58
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(m, 1H), 7,48-7,44 (m, 1H), 7,27 (s, 4H), 7,16-7,07 (m, 2H), 3,55-3,47 (m, 3H),
1,40-1,37 (m, 12H).

Hop chét trung gian sb 41
3-(2-clo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-8-flo-1-
metylquinazolin-2,4(1H,3H)-dion

H3C CH3
HaC CHs
o. 0O
B

|
CHz F (1-41)

Hop chit trung gian s6 41A: 2-amino-N-(3-bromo-2-clophenyl)-3-flobenzamit
Br

Ci
: O

Jj\l/\\
2N)\)
F (I-41A)
Hbn hop gdbm 3-bromo-2-cloanilin [duge diéu ché theo quy trinh di dwgc mo ta

trong patent My sé 8,242,260] (600 mg, 2,91 mmol) va toluen (10 ml) dugc lam
lanh xudng nhiét d6 0°C va xir Iy tir tir bing dung dich trimetyl nhém 2 M trong

T IZ

toluen (2,47 ml, 4,94 mmol). H3n hop nay dugc dé 4m dén nhiét d6 trong phong va
khudy trong 15 phut. Hon hop nay duge xir Iy bing 8-flo-1H-benzo[d][1,3]oxazin-
2,4-dion (684 mg, 3,78 mmol) va gia nhiét & nhiét 46 50°C trong 16 h. Hén hop nay
dugc 1am lanh xudng nhiét d6 0°C va xir Iy timg giot bang dung dich nu¢c HC1 1 M
cho dén khi ngimg thoat khi, va khudy trong 2 h dong thoi d& 4m dén nhiét do trong
phong. Hn hop nay duge chiét ba 1an bang EtOAc. Pha hitu co gop lai dugc rira
14n luot bang dung dich nuéc NaHCO; bio hoa va nude mubi, lam kho va c6. Cin
duoc tinh ché bang cach sic ky cot trén silicagel (24 g), rira giai bang EtOAc-hexan
(gradien tir 0-30%), @& thu dugc 2-amino-N-(3-bromo-2-clophenyl)-3-flobenzamit
duéi dang chét rin mau vang nhot (350 mg, hiéu sut 35%). Phd khéi m/z 343, 345
(M+H)". "H NMR (400 MHz, clorofom-d) & 8,46 (dd, J=8,4, 1,3 Hz, 1H), 8,42 (br.
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s., 1H), 7,43 (dd, J=8,0, 1,4 Hz, 1H), 7,34 (d, /=8,1 Hz, 1H), 7,22 (t, /=83 Hz,
1H), 7,15 (ddd, J=11,0, 8,0, 1,2 Hz, 1H), 6,69 (td, J=8,0, 5,1 Hz, 1H), 5,72 (br. s.,
2H).

Hop chit trung gian sb 41B: 3-(3-bromo-2-clophenyl)-8-floquinazolin-2,4(1H,3H)-
dion
Br

@a o
N

O)\H

F (I-41B)

Triphosgen (453 mg, 1,53 mmol) dugc bd sung theo médt phan vao dung dich chira
amino-N-(3-bromo-2-clophenyl)-3-flobenzamit (350 mg, 1,019 mmol) trong THF
(10 ml) & nhiét d6 0°C. Hon hop nay dugce khudy & nhiét do trong phong trong 1 h,
sau d6, 1am lanh xudng nhiét d6 0°C va xtt Iy bing nuéc cho dén khi khong thiy
thoat khi nita. Hon hgp nay duoc cd, va cin dugc hoa tan trong EtOAc, rira 1an lugt
béng dung dich nuéc NaHCO; bao hoa, nude va nude mudi, va 1am khd va co. Cén
dugc tinh ché bang cach séc ky cot trén silicagel (24 g), rira giai bing EtOAc-hexan
(gradien tr 0-50%), d& thu dugc 3-(3-bromo-2-clophenyl)-8-floquinazolin-
2,4(1H,3H)-dion du6i dang chit rin mau vang (320 mg, hiéu suét 85%). Phd khdi
m/z 369, 371 (M+H)". "H NMR (400 MHz, clorofom-d) & 8,54 (br. s., 1H), 7,97 (d,
J=8,1 Hz, 1H), 7,77 (dd, J=6,8, 2,6 Hz, 1H), 7,46 (ddd, J=9,8, 8,3, 1,2 Hz, 1H),
7,36-7,29 (m, 2H), 7,24 (td, J=8,0, 4,8 Hz, 1H).

Hop chat trung gian sb 41C: 3-(3-bromo-2-clophenyl)-8-flo-1-metylquinazolin-
2,4(1H,3H)-dion
Br

@[CI 0
N
O)\l’;l
CHy F (1-41C)
JIodometan (0,102 ml, 1,62 mmol) dugc bd sung tir tir vio hdn hop chira 3-(3-

bromo-2-clophenyl)-8-floquinazolin-2,4(1H,3H)-dion (300 mg, 0,812 mmol), DMF
(5 ml) va Cs,CO; (529 mg, 1,62 mmol). Hén hop nay dugce khudy & nhiét do trong
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phong trong 2 h, sau d6, pha lodng bang EtOAc, rira lan lugt bing nuée va nuée
mudi, va 1am khé va c6. Can dugc tinh ché bang cach sic ky cot trén silicagel (24
g), rira giai bang EtOAc-hexan (gradien tir 0-30%), d& thu dugc 3-(3-bromo-2-
clophenyl)-8-flo-1-metylquinazolin-2,4(1H,3H)-dion duéi dang chit rdn mau vang
(280 mg, hiéu suit 90%). Phd khdi m/z 383, 385 (M+H)". 'H NMR (400 MHz,
clorofom-d) & 8,09 (dq, /=7.8, 0,8 Hz, 1H), 7,79-7,71 (m, 1H), 7,49 (ddd, J=13,9,
8,1, 1,5 Hz, 1H), 7,32-7,29 (m, 2H), 7,29-7,22 (m, 2H), 3,88 (s, 1,5 H), 3,86 (s,
1.5H).

Hop chét trung gian s6 41:

Hbn hop gdm 3-(3-bromo-2-clophenyl)-8-flo-1-metylquinazolin-2,4(1H,3H)-dion
(150 mg, 0,391 mmol), 4,4,4'.4',5,5,5'5-octametyl-2,2"-bi(1,3,2-dioxaborolan)
(129 mg, 0,508 mmol), kali axetat (96 mg, 0,978 mmol) va dioxan (8 ml) dugc suc
bang khi nito trong 10 phut va xir Iy bing san phidm cong DCM PdCl(dppf) (16
mg, 0,020 mmol). Hdn hop nay dugc gia nhiét & nhiét dd 90°C trong 16 h, sau do,
dé ngudi va phan bb giita EtOAc va nude. Pha hitu co duge 1am kho v c6, va can
dugc tinh ché biang cach sic ky cot trén silicagel (12 g), rira gidi bang EtOAc-hexan
“(gradien tir 0-50%), dé thu dugc 3-(2-clo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)phenyl)-8-flo-1-metylquinazolin-2,4(1H,3H)-dion duéi dang chét rén nhu thuy
tinh mau trang (52 mg, hiéu sudt 31%). Phd khdi m/z 431 (M+H)". '"H NMR (400
MHz, clorofom-d) & 8,14-8,05 (m, 1H), 7,90-7,82 (m, 1H), 7,51-7,35 (m, 3H),
7,26-7,19 (m, 1H), 3,86 (d, J/=8,1 Hz, 3H), 1,36 (s, 12H).

Hop chét trung gian s 42
3-(2-clo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-8-floquinazolin-
2,4(1H,3H)-dion

HysC CHs
HaC CH,
o._0
B

8
N

O)\N

H

F o (1-42)
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Hon hop gdm 3-(3-bromo-2-clophenyl)-8-floquinazolin-2,4(1H,3H)-dion [hop chét
trung gian sb 41B] (990 mg, 2,68 mmol), 4,4,4',4',5,5,5',5'-octametyl-2,2"-bi(1,3,2-
dioxaborolan) (884 mg, 3,48 mmol) va kali axetat (657 mg, 6,70 mmol) trong
dioxan (8 ml) dugc suc bing khi nito trong 10 phdt. San phdm cong DCM
PdCL(dppf) (109 mg, 0,134 mmol) dugc bd sung vao va hdn hop nay dugc gia
nhiét & nhiét d6 90°C qua dém. Hon hop da ngudi dugc pha loang b%mg EtOAc, loc,
va phan dich loc dugc ¢6. Can dugc tinh ché bing cach séc ky cot trén silicagel, rira
gidi bing MeOH-DCM (gradien tir 0-5%), d& thu dugc 3-(2-clo-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-8-floquinazolin-2,4(1H,3H)-dion dudi
dang chét rin mau nau (710 mg, hiéu sudt 64%). Phb khdi m/z 416 (M+H)". 'H
NMR (400 MHz, clorofom-d) o 8,55-8,38 (m, 1H), 8,06-7,93 (m, 1H), 7,90-7,75
(m, 1H), 7,5147,38 (m, 3H), 7,26-7,13 (m, 1H), 1,26 (br. s., 12H)

Hop chit trung gian s6 43
7-flo-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-
2,4(1H,3H)-dion

HsC CHg
HoC—}—{~CHs
0,0

CHs
QL8
98!
O~ N F
H (I-43)
Bing cach sir dung quy trinh duge st dung dé diéu ché hop chét trung gian sb 8, 3-
(3-bromo-2-metylphenyl)-7-floquinazolin-2,4(1H,3H)-dion [hop chit trung gian sb

15B] dugc chuyén héa thanh 7-flo-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion. Phé khéi m/z 397 (M+H)".

Hop chét trung gian sb 44

1-(4-flophenyl)-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)
phenyl)pyrimidin-2,4(1H,3H)-dion
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HiC.  CHs
H3C%~€CH3
s
0
NJ\N

Hop chit trung gian s& 44A: Metyl  3-(4-metoxybenzylamino)-2-
(phenylselanyl)propanoat

CH3OOCﬁ) /\©\OCH3
@ (-44A)

Hon dich chita phenyl hypobromoselenoit (5,54 g, 23,5 mmol) va k&m(II) clorua
(1,27 g, 9,29 mmol) trong DCM (116 ml) dugc xir Iy bang metyl acrylat (2,09 ml,
23,2 mmol). Hon hop niy dugc khudy & nhiét d6 trong phong trong 30 phut, sau
do6, xtr 1y bang (4-metoxyphenyl)metanamin (6,4 ml, 48,8 mmol), tao ra hdn dich
dic. Sau khi khudy trong 16 h, hdn hop nay dugc loc, két tia gom duge duge rira
bang EtOAc, va phan dich loc gdp lai duoc cd. Can duge tinh ché bang cach sic ky
cot trén silicagel (120 g), rira giai bing EtOAc-hexan (gradien tir 0-50%), dé thu
duge metyl 3-(4-metoxybenzylamino)-2-(phenylselanyl) propanoat duéi dang dau
mau nau nhat (3,68 g, hiéu sudt 42%). Phd khéi m/z 380 (M+H)". '"H NMR (400
MHz, DMSO-dg) 6 7,53-7,49 (m, 2H), 7,39-7,28 (m, 3H), 7,18 (d, J=8,6 Hz, 2H),
6,88-6,82 (m, 2H), 3,89 (dd, J=8,8, 5,9 Hz, 1H), 3,73 (s, 3H), 3,61 (s, 2H), 3,55 (s,
3H), 2,93-2,78 (m, 2H).

Hop chét trung gian sb 44B: 1-bromo-3-isoxyanato-2-metylbenzen
Br

W (I-44B)
Dung dich chuta triphosgen (2,25 g, 7,58 mmol) trong toluen (27 ml), dugc lam
lanh trong bé nudc d4, dwgc xir Iy tir tir bing dung dich chita 3-bromo-2-
metylanilin (3,00 g, 16,1 mmol) va DIEA (5,6 ml, 32,2 mmol) trong toluen (5,4

ml). Khudy hén dich thu dugc & nhiét do trong phong trong 2 h. Két tiia dugc 14y ra
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bang céach loc va rira bang EtOAc. Phan dich loc gop lai dugc pha loing bing
EtOAc, rira béng nude mudi, 1am kho va c6 dé thu duoc 1-bromo-3-isoxyanato-2-
metylbenzen du6i dang ddu mau ndu (3,68 g, hiéu sudt 98%), dugc s dung ma
khong tinh ché. "H NMR (400 MHz, DMSO-ds) § 7,49 (dd, J=8,1, 0,9 Hz, 1H),
7,31 (dd, /=79, 0,7 Hz, 1H), 7,15 (td, J=8,0, 0,7 Hz, 1H), 2,38 (s, 3H).

Hop chét trung gian s 44C: 3-(3-bromo-2-metylphenyl)-1-(4-metoxybenzyl)-5-
(phenylselanyl) dihydropyrimidin-2,4(1H,3H)-dion

Br
CH3

LA
o//l\tl\)N nocm
Se
© (I-44C)

Hbn hop gdm metyl 3-{(4-metoxybenzyl)amino)-2-(phenylselanyl)propanoat (3,68
g, 9,73 mmol), 1-bromo-3-isoxyanato-2-metylbenzen (2,27 g, 10,7 mmol), va
K,CO; (0,672 g, 4,86 mmol) trong DMF {49 ml) dugc gia nhiét & nhiét 4 65°C
trong 5 h. Hon hop d3 ngudi duoc phan bd gitra nude va EtOAc. Va pha hiru co
dugce rira bang nude mudi, 1am kho va ¢b dé thu duge 3-(3-bromo-2-metylphenyl)-
1-(4-metoxybenzyl)-5-(phenylselanyl)dihydropyrimidin-2,4(1H,3H)-dion duéi
dang chét rin mau niu nhat (5,43 g), dugc sir dung ma khéng can tinh ché thém.
Phd khéi m/z 557, 559, 561 (M+H)".

Hop chit trung gian s6 44D:  3-(3-bromo-2-metylphenyl)-1-(4-
metoxybenzyl)pyrimidin-2,4(1H,3H)-dion

Br
CH;

D@
/
o OCHs (1-44D)

Dung dich chua 3-(3-bromo-2-metylphenyl)-1-(4-metoxybenzyl)-5-
(phenylselanyl)dihydropyrimidin—2,4(1H,3H)-dion (5,43 g, 9,73 mmol) trong THF
(97 ml) dugc xtr Iy bang dung dich nudc hydro peroxit 30% (5,0 ml, 48,6 mmol) va
hén hop nay duoc khudy & nhiét d9 trong phong trong 30 phit. Nuéc duge bd sung
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vao va hdn hop nay dugc chiét bang EtOAc. Pha hiru co dugce rira bing nudc mubi,
1am kho va c6. Cin dugc tinh ché bing cach sic ky cot trén silicagel (220 g), rira
gidi bing EtOAc-hexan (gradien tir 25-70%), dé thu duoc 3-(3-bromo-2-
metylphenyl)-1-(4-metoxybenzyl)pyrimidin-2,4(1H,3H)-dion duéi dang chit rin
mau tring (2,10 g, hiéu suét 54%). Phd khdi m/z 401, 403 (M+H)". '"H NMR (400
MHz, DMSO-d¢) 8 7,95 (d, J=7,9 Hz, 1H), 7,70-7,65 (m, 1H), 7,32-7,28 (m, 2H),
7,25-7,22 (m, 2H), 6,96-6,91 (m, 2H), 5,86 (d, /=7,9 Hz, 1H), 4,89 (d, /=2,4 Hz,
2H), 3,74 (s, 3H), 2,02 (s, 3H).

Hop chét trung gian s6 44E: 3-(3-bromo-2-metylphenyl)pyrimidin-2,4(1H,3H)-
dion

Br
CHj

O
N/U\NH
0“7 (1-44E)

Dung dich chtta 3-(3-bromo-2-metylphenyl)-1-(4-metoxybenzyl)pyrimidin-
2,4(1H,3H)-dion (0,87 g, 2,17 mmol) trong TFA (5,5 ml) dugc xir Iy bang axit
triflometansulfonic (0,55 ml) va hdn hop nay dugc khudy & nhiét d6 trong phong
qua dém. Hdn hop ndy dugc rét tir tir 1én trén d4 va khudy dong thoi 1am 4m dén
nhiét do trong phong. Két tia dugce gom lai bing cach loc, rira bing nudc va lam
kho dé thu duoc 3-(3-bromo-2-metylphenyl)pyrimidin-2,4(1H,3H)-dion dudi dang
chit rin mau tim (0,62 g, hiéu suit 96%). Phd khéi m/z 281, 283 (M+H)*. 'H NMR
(400 MHz, DMSO-dg) 6 11,36 (d, /4,4 Hz, 1H), 7,67 (dd, J=6,5, 2,8 Hz, 1H), 7,60
(dd, /=7,7, 5,9 Hz, 1H), 7,27-7,21 (m, 2H), 5,72 (dd, J/=7,7, 1,3 Hz, 1H), 2,07 (s,
3H).

Hop chét trung gian sb 44F: 3-(3-bromo-2-metylphenyl)-1-(4-flophenyl)pyrimidin-

2,4(1H,3H)-dion
Br o, -
s@Ne;
NJ\N
o)\/

(1-44F)
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Hén dich dd khudy chira dong(Il) axetat (0,543 g, 2,99 mmol), 3-(3-bromo-2-
metylphenyl)pyrimidin-2,4(1H,3H)-dion (0,42 g, 1,49 mmol), axit (4-flophenyl)
boronic (0,418 g, 2,99 mmol), va hat luéi sang tach phan ti hoat héa (750 mg)
trong DCM khd (25 ml) dugc xi 1y bang pyridin (0,363 ml, 4,48 mmol) va khudy &
nhiét d9 trong phong qua dém. Hn hop nay dugc pha loing bing DCM, loc qua
CELITE®, va chit rin dugc rira bing DCM va THF. Pphén dich loc gdp lai duoc
rira bing nudc, 1am khd va cb. Can dugc tinh ché bang cach sic ky cdt trén
silicagel (40 g), rira giai bang EtOAc-hexan (gradien tir 20-40%), dé thu dugc 3-(3-
bromo-2-metylphenyl)- 1-(4-flophenyl)pyrimidin-2,4(1H,3H)-dion dudi dang chét
rin nhu thay tinh mau vang (0,36 g, hidu sudt 43%). Phd khdi m/z 375, 377
(M+H)". "TH NMR (400 MHz, DMSO-dy) & 7,91 (d, /=7,9 Hz, 1H), 7,68 (dd, J=7,9,
1,3 Hz, 1H), 7,60-7,51 (m, 2H), 7,40-7,22 (m, 4H), 5,95 (d, /=7,9 Hz, 1H), 2,21-
2,12 (m, 3H).

Hop chit trung gian sb 44:

Hbn hop gdm 3-(3-bromo-2-metylphenyl)-1-(4-flophenyl)pyrimidin-2,4(1H,3H)-
dion (250 mg, 0,666 mmol), 4,44'4'5,5,5' 5" ~-octametyl-2,2"-bi(1,3,2-
dioxaborolan) (186 mg, 0,733 mmol), kali axetat (131 mg, 1,33 mmol), va san
phim cong DCM PdCl,(dppf) (16 mg, 0,020 mmol) trong dioxan (4,4 ml) duoc gia
nhiét & nhiét do 110°C. Sau 3 h, san phim cong DCM PdCl,(dppf) bd sung dugc
thém vao va hdn hop nay dugc gia nhiét & nhiét do 110°C trong 6 h nita. Hon hop
d3 ngudi dugce pha lodng bing EtOAc, loc qua CELITE® va chit rin dugc ria
béng EtOAc. Phan dich loc g0p 1e_1i duoc rira lan luot bﬁng dung dich nudc
NaHCO; bio hoa va nudc mudi, va 1am khd va cb. Cin duoc tinh ché bing cach
sdc ky cot trén silicagel (24 g), rira giai bing EtOAc-hexan (gradien tir 25-100%),
dé thu dugc 1-(4-flophenyl)-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl) pyrimidin-2,4(1H,3H)-dion khéng tinh khiét duéi dang chét rén nhu
thily tinh mau vang (217 mg), dugc sir dung ma khong can tinh ché thém. Phd khéi
m/z 423 (M+H)". '"H NMR (400 MHz, DMSO-ds) & 7,90 (d, J=7,9 Hz, 1H), 7,69
(dd, J=7,0, 1,8 Hz, 1H), 7,61-7,52 (m, 2H), 7,40-7,26 (m, 4H), 5,94 (d, J=7,9 Hz,
1H), 2,24 (s, 3H), 1,32 (s, 12H).

Hop chit trung gian s 45
4-bromo-3-flo-7-(2-hydroxyetyl)-9H-carbazol-1-carboxamit
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N-
o~ s
F

Br (1-45)

Hop chét trung gian s§ 45A: Dietyl 2-(3-oxoxyclohexyl)malonat
CH3CH,00C
CH3CH,00C ©
(I-45A)

Dung dich chira xyclohex-2-enon (3,05 ml, 30 mmol) va dietyl malonat (4,58 ml,
30,0 mmol) trong THF (30 ml) dugc xtt Iy bing 1,8-diazabixyclo[5.4.0Jundec-7-en
(4,52 ml, 30,0 mmol) va gia nhiét & nhiét d0 50°C trong 16 h. Hon hop d3 ngudi
duoc rét vao EtOAc va rira lan luot bﬁng dung dich nuéc HCI 1 M va nude mubi.
Lép nuéce gop lai duge chiét bing EtOAc, va pha hitu co g0p lai dugc 1am khoé va
c¢d dé thu duoc dietyl 2-(3-oxoxyclohexyl)malonat duéi dang dau (8,0 g), dugc st
dung ma khong cén tinh ché thém. Phd khéi m/z 257 (M+H)".

Hop chit trung gian sb 45B: Axit 5-bromo-2-(1,3-dietoxy-1,3-dioxopropan-2-yl)-6-
flo-2,3,4,9-tetrahydro- 1 H-carbazol-8-carboxylic
) COOH

N

CH5CH,00C \ -

CH3;CH,00C Br - (I-45B)

Dung dich chtra dietyl 2-(3-oxoxyclohexyl)malonat (15,26 g, 59,5 mmol) va axit 4-
bromo-5-flo-2-hydrazinylbenzoic hydroclorua [hop chét trung gian s 24B] (17,0 g,
59,5 mmol) trong axit axetic (120 ml) dugc gia nhiét & nhiét do hdi luu trong 2 h,
sau do6, khudy qua dém & nhiét do trong phong. Két tua tao ra dugc gom lai bing
cach loc dé thu dugc chit rin mau trang. Phan dich loc duge c6 va tinh ché bing
cach sic ky cot trén silicagel (80 g), rira giai bing EtOAc-hexan (gradien tir 0-
100%). San phim dau thu duoc dugc két tinh tir hdn hop gdm EtOAc, ete va hexan
dé thu dugc chit rin bd sung, chit rin ndy dugc gdp véi chit rin thir nhit dé thu
dugc axit 5-bromo-2-(1,3-dietoxy-1,3-dioxopropan-2-yl)-6-flo-2,3,4,9-tetrahydro-
1H-carbazol-8-carboxylic dudi dang chit rin mau tring (10,5 g, hidu suit 49%).
Phé khéi m/z 470, 472 (M+H)".
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Hop chit trung gian sb 45C: Dietyl 2-(5-bromo-8-carbamoyl-6-flo-2,3,4,9-
tetrahydro-1H-carbazol-2-yl)malonat
Ox__NH,

ZT

CH,yCH,00C \ .

CH;CH,00C Br (I-45C)

Hén hop gém axit 5-bromo-2-(1,3-dietoxy-1,3-dioxopropan-2-yl)-6-flo-2,3,4,9-
tetrahydro-1H-carbazol-8-carboxylic (0,981 g, 2,09 mmol), EDC (0,600 g, 3,13
mmol) va HOBT (0,383 g, 2,50 mmol) trong THF (5 ml) dugc khudy & nhiét do
trong phong trong 60 phit. Hon hop nay dugc xir Iy bang NH,OH (1,74 ml, 12,5
mmol) va khudy & nhiét do trong phong qua dém. Hon hop nay dugc pha lodng
bang EtOAc, rira 1an lugt bing dung dich nuéc Na,CO; bio hoa va nude mudi. Lép
nuéc gop lai dugc chiét bang EtOAc, va pha hitu co g0p lai dugc lam khé va co.
Cin dugc tinh ché bang cach sic ky cot trén silicagel (40 g), rira giai bing FtOAc-
hexan (gradien tir 0-100%), dé thu dugc dietyl 2-(5-bromo-8-carbamoyl-6-flo-
2,3,4,9-tetrahydro-1H-carbazol-2-yl)malonat du6i dang chit rin mau vang nhat
(440 mg, higu suét 45%). Phd khéi m/z 469, 471 (M+H)".

Hop chét trung gian s6 45D: Dietyl 2-(5-bromo-8-carbamoyl-6-flo-9H-carbazol-2-

yl)malonat

N

CH4CH,00C O O .

CH3CH,00C Br (I-45D)
Dung dich chaa dietyl 2-(5-bromo-8-carbamoyl-6-flo-2,3,4,9-tetrahydro-1H-
carbazol-2-yl)malonat (2,26 g, 4,82 mmol) va 2,3-diclo-5,6-dixyanobenzoquinon
(2,30 g, 10,1 mmol) trong THF (30 ml) dugc gia nhiét & nhiét do hdi lru trong 3 h.
Hdn hop d3 ngudi dugc pha lodng bang EtOAc va rta lan lugt bang dung dich
nuée Na,CO; bdo hoa va nude mudi. Lép nuée gop lai duge chiét béng EtOAc, va
pha hitu co gop lai dugc 1am kho va c6 mot phan. Chét rin mau tréng tao ra dugc
gom lai bang cich loc. Phin dich.loc dugc cho di qua 16p dém silicagel, rira giai

bang EtOAc, va dich rira giai duge c¢6 dé thu duge chit rén bd sung. Hai chét rén
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duge gop lai dé thu duoc dietyl 2-(5-bromo-8-carbamoyl-6-flo-9H-carbazol-2-yl)
malonat duéi dang chit rin mau tring (1,86 g, hiéu sudt 83%). Phd khdi m/z 465,
467 (M+H)".

Hop chét trung gian s§ 45E: Etyl 2-(5-bromo-8-carbamoyl-6-flo-9H-carbazol-2-
yl)axetat

N
CH3CH,00C O O .
' Br (I-45E)
Hon hop gdém dietyl 2-(5-bromo-8-carbamoyl-6-flo-9H-carbazol-2-yl) malonat
(1,30 g, 2,80 mmol), natri clorua (0,28 g, 7,01 mmol) va nuéc (0,25 ml, 14,01
mmol) trong DMSO (6 ml) dugc gia nhiét & nhiét do 150°C trong 20 h. Hdn hop da
ngudi dugce rét vao nudce, tao ra két toa. Két ta duoc gom lai b%lng céach loc va lam
kho, sau d6, nghién bang DCM. Chét rin dugc gom lai bang cach loc va lam kho dé
thu dugc etyl 2-(5-bromo-8-carbamoyl-6-flo-9H-carbazol-2-yl)axetat dudi dang
chét rin mau x4m (930 mg, hiéu sult 84%). Phd khéi m/z 393, 395 (M+H)". 'H
NMR (400 MHz, DMSO-d¢) 9 11,70 (s, 1H), 8,54 (d, /=8,4 Hz, 1H), 8,25 (br. s.,
1H), 8,00 (d, /~10,1 Hz, 1H), 7,72 (s, 1H), 7,69 (br. s., 1H), 7,19 (dd, J/=8,4, 1,5
Hz, 1H), 4,11 (q, /=7,0 Hz, 2H), 3,82 (s, 2H), 1,21 (t,<J=7,2 Hz, 3H).

Hop chét trung gian s6 45:

Dung dich chira etyl 2-(5-bromo-8-carbamoyl-6-flo-9H-carbazol-2-yl)axetat (5'00
mg, 1,27 mmol) trong THF (10 ml) dugc xir ly bang lithi borohydrua (139 mg, 6,36
mmol) va khudy & nhiét d6 trong phong qua dém. Hon hop nay duoc xir Iy bing
dung dich nuéc NH,CI bdo hoa va khudy trong 15 phat. Hdn hop nay duge pha
lodng bing nudc va chiét hai 1in bing EtOAc. Pha hitu co gdp lai dugc 1am kho va
cd, va cin dugc tinh ché bing cach sic ky cot trén silicagel (40 g), rira giai bang
EtOAc-hexan (gradien tir 30-100%), dé thu dugc 4-bromo-3-flo-7-(2-hydroxyetyl)-
9H-carbazol-1-carboxamit dudi dang chét rin mau tring (310 mg, hiéu suét 69%).
Phé khéi m/z 351, 353 (M+H)". 'TH NMR (400 MHz, DMSO-d¢) & 11,58 (s, 1H),
8,50 (d, J/=8,4 Hz, 1H), 8,24 (br. s., 1H), 7,98 (d, J/~=10,3 Hz, 1H), 7,72-7,63 (m,
2H), 7,15 (dd, J=8,4, 1,3 Hz, 1H), 4,68 (t, J=5,3 Hz, 1H), 3,73-3,64 (m, 2H), 2,90
(t, J=7,0 Hz, 2H). ”
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Cacvidulva?2
3-clo-4-(R)-(3-(R)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3 (4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (1), va
3-clo-4-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (2)

Os_NH,
H

N
HO CI

(D

Piéu ché 1A: 3-clo-4-(3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hén hgp
gbdm bbn chit déng phan atrop)

Hdn hop gdm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chit trung gian s§ 3] (100 mg, 0,262 mmol), 8-flo-1-metyl-3-(RS)-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion
[hop chét trung gian s6 2] (161 mg, 0,393 mmol), tetrakis(triphenylphosphin)paladi
(15 mg, 0,013 mmol) va dung dich nudc K;PO4 2 M (0,26 ml, 0,524 mmol) trong
THF (2 ml) trong 1o phan tmg chiu 4p sudt dugc gia nhiét & nhiét d6 90°C trong 2,5
h. Hdn hop di ngudi dugc cb, va cin dugc tinh ché bing cach sic ky cot trén
silicagel (40 g), rira giai bang DCM-MeOH-NH,OH (gradien tir 90:9:1-97:2,7:0,3).
San phdm khoéng tinh khiét thu dugc dugc tinh ché lai bang cach sic ky cot trén
silicagel (40 g), rira giai bang EtOAc-hexan (gradien tir 50-100%), dé thu dugc 3-
clo-4-(3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hén hop gdm
bdn chit ddng phan atrop) du6i dang chit rin mau tring (110 mg, hiéu suit 68%).
Phd khéi m/z 567 (M+H-H,0)". '"H NMR (400 MHz, clorofom-d) & 10,46 (s, 1H),
8,17-8,10 (m, 1H), 7,76 (s, 1H), 7,69 (d, J=1,1 Hz, 1H), 7,59-7,53 (m, 1H), 7,48
(ddt, /<139, 8,1, 1,8 Hz, 1H), 7,39 (dd, /=124, 7,8 Hz, 2H), 7,28-7,19 (m, 2H),
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6,97 (t, J=8,5 Hz, 1H), 3,87-3,93 (m, 3H), 1,87 (d, J/=1,8 Hz, 3H), 1,65 (s, 3H),
1,65 (s, 3H).

Cacvidul va2:

MAu chira hén hop gdm bén chit déng phén atrop 3-clo-4-(3-(8-flo-1-metyl-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-
9H-carbazol-1-carboxamit (90 mg) dugc tach bing cach sic ky 16ng siéu t6i han
khéng dbi ximg nhu sau: ¢ot: CHIRALPAK® AD-H (3 x 25 cm, 5 pm); pha dong:
CO,-IPA (55:45) & toc @6 120 ml/phut; ché phidm mau: 10 mg/ml; tiém: 1 ml. Pic
thtr hai rira giai khoéi cft thu dugc 3-clo-4-(R)-(3-(R)-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-y1)-9H-
carbazol-1-carboxamit [vi du 1] dué6i dang chit rin mau tring. Do tinh khiét chit
dong phan dugc x4c dinh 13 97,7%. Phé khéi m/z 567 (M+H-H,0)". "H NMR (400
MHz, clorofom-d) & 10,46 (s, 1H), 8,15 (d, /=7,3 Hz, 1H), 7,75 (s, 1H), 7,69 (d,
J=1,1 Hz, 1H), 7,59-7,54 (m, 1H), 7,49 (ddd, J=13.9, 8,0, 1,7 Hz, 1H), 7,43-7,36
(m, 2H), 7,28-7,19 (m, 2H), 6,97 (d, J=8,4 Hz, 1H), 3,89 (d, /=7,9 Hz, 3H), 1,88 (s,
3H), 1,65 (s, 6H).

Pic thir tu ra giai khéi cot thu duogce 3-clo-4-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-
1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit [vi du 2] dué6i dang chit rin mau tring. P9 tinh khiét chit
ddng phan dugc x4c dinh 13 99,5%. Phd khéi m/z 567 (M+H-H,0)". "H NMR (400
MHz, clorofom-d) & 10,46 (s, 1H), 8,13 (d, /=7,3 Hz, 1H), 7,75 (s, 1H), 7,69 (d,
J=1.3 Hz, 1H), 7,59-7,53 (m, 1H), 7,48 (ddd, J=13,9, 8,0, 1,7 Hz, 1H), 7,39 (dd,
J=11,1, 7,8 Hz, 2H), 7,27-7,21 (m, 2H), 6,99 (d, J=8,4 Hz, 1H), 3,91 (d, J/=7,9 Hz,
3H), 1,88 (s, 3H), 1,66 (s, 6H).

CAu hinh tuyét d6i ciia hop chét néu trong vi du 2 dwge xac nhén bang cach phan
tich tia x tinh thé don ciia cac tinh thé duogc tao ra bing cach hoa tan hop chét nay
trong mot lwong metanol du va lam bay hoi tir tir dung mdi & nhiét do trong phong
dé thu dugc solvat metanol (dang tinh thé M-1). Kich thu6c 6 don vi: a=9,75 A, b
=1421 A, c=21,26 A, 0.=90,0°, B = 90,0°, y = 90,0°; nhém khéng gian: P2,2,2;;
Phén tir ctia hop chét néu trong vi du 2/don vi khong dbi xtng: 1; Thé tich/sd phén
tir trong 6 don vi = 736 A’; Mat do (tinh dwoc) = 1,391 g/cm’. Toa d6 nguyén tir ty
1¢ & 203 K (-70,15°C) dugc dua ra trong Bang 2, va md ta ciu triic duqc dua ra trén
Fig. 3.
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Vidu3
3-clo-7-(2-hydroxypropan-2-yl)-4-(R)-(2-metyl-3-(1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)phenyl)-9H-carbazol-1-carboxamit (chit ddng phan
atrop duy nhét)

NH,

HsC CHs O CH3
N X

A A

o
CH3 (3)

Diéu ché 3A: 3-clo-7-(2-hydroxypropan-2-yl)-4-(2-metyl-3-(1-metyl-2,4-dioxo-
1,2-dihydroquinazolin-3(4H)-yl)phenyl)-9H-carbazol-1-carboxamit (hdn hop gdm
bbn chéat ddng phan atrop)

Hbén hop gdm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian s§ 3] (100 mg, 0,262 mmol), 1-metyl-3-(RS)-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion
[hop chét trung gian sb 4] (154 mg, 0,393 mmol), dung dich nuéec K3PO, 2 M (0,26
ml, 0,524 mmol) va tetrakis(triphenylphosphin)paladi (15 mg, 0,013 mmol) trong
THF (2 ml) trong lo phan tng chiu 4p suét duoc gia nhiét & nhiét do 90°C trong 4 h.
Hén hop da ngudi duge ¢d va cin dugc tinh ché bang cach sic ky cot trén silicagel
(40 g), rra giai bang DCM:MeOH:NH,OH (gradieh tr 90:9:1-97:2,7:0,3). San
pham khong tinh khiét thu dugc dugc tinh ché lai bing séc ky cot trén silicagel (40
g), rra giai bing EtOAc-hexan (gradien tir 50-100%), dé thu duoc 3-clo-7-(2-
hydroxypropan-2-yl)-4-(2-metyl-3-(1-metyl-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)phenyl)-9H-carbazol-1-carboxamit (hdn hop gdm bdn chit ddng phan
atrop) du6i dang chat rin mau tring (105 mg, hiéu sudt 68%). Phd khéi m/z 549
(M+H-H,0)". "H NMR (400 MHz, clorofom-d) & 10,46 (s, 1H), 8,33 (ddd, J=11,8,
7.9, 1,4 Hz, 1H), 7,80-7,74 (m, 2H), 7,69 (t, J/=1,7 Hz, 1H), 7,58-7,52 (m, 1H), 7,41
(d, /=7,5 Hz, 1H), 7,38-7,30 (m, 3H), 7,24 (ddd, J=13,9, 8,4, 1,7 Hz, 1H), 6,98 (dd,
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J=12,8, 8,4 Hz, 1H), 3,67-3,76 (m, 3H), 1,88 (d, J=1,8 Hz, 3H), 1,65 (s, 3H), 1,65
(s, 3H).

Vidu 3:

M3u chira hn hop gdm bdn chit ddng phén atrop 3-clo-7-(2-hydroxypropan-2-yl)-
4-(2-metyl-3-(1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-9H-
carbazol-1-carboxamit dwgc tich bing cach sic ky 16ng siéu t6i han khong ddi
xtimg nhu sau: c¢ot: CHIRALPAK® IB (2 x 25 cm, 5 pm); pha dong: CO,-MeOH
(65:35) & toc do 55 ml/phit. Pic thir ba rira giai khoi cot thu duge chét ddng phan
atrop duy nhit 3-clo-7-(2-hydroxypropan-2-yl)-4-(R)-(2-metyl-3-(1-metyl-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-9H-carbazol- 1 -carboxamit duéi
dang chét rin miu trang. D6 tinh khiét khong déi ximg duoc xac dinh 13 97,7%.
Phd khéi m/z 549 (M+H-H,0)". "H NMR (400 MHz, clorofom-d) & 10,45 (s, 1H),
8,32 (dd, J=8,0, 1,7 Hz, 1H), 7,80-7,73 (m, 2H), 7,69 (d, J=1,1 Hz, 1H), 7,59-7,53
(m, 1H), 7,44-7,31 (m, 4H), 7,26 (dd, J/=8,4, 1,5 Hz, 1H), 7,01 (d, J=8,4 Hz, 1H),
3,72 (s, 3H), 1,89 (s, 3H), 1,66 (s, 6H)

Vidu4
3-clo-4-(R)-(3-(1,8-dimetyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1-carboxamit

(chét ddng phan atrop duy nhit)

Os_NH,
H
N
HO O O cl
CH
N
o)\rﬂ
CH3 CHj 4)

Pidu ché 4A: 3-clo-4-(3-(1,8-dimetyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-
2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit  (hdn hop

gbm bdn chit dong phén atrop)
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Hbn hop gébm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chit trung gian s6 3] (100 mg, 0,262 mmol), 1,8-dimetyl-3-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion
[hop chit trung gian s6 9] (138 mg, 0,341 mmol), Cs,CO; (171 mg, 0,524 mmol)
va san phim céng DCM PdCl,(dppf) (10,7 mg, 0,013 mmol) trong THF (2 ml) va
nudce (500 pl) duge gia nhiét & nhiét @6 60°C trong 18 h. Hon hop di ngudi duoc
cb, va cin dugc tinh ché bing cach sic ky cot trén silicagel (40 g), rira giai bing
EtOAc-hexan (gradien tr 30-100%), dé thu dugc 3-clo-4-(RS)-(3-(RS)-(1,8-
dimetyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-

hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hdn hop gém bdn chét ddng phan
| atrop) dudi dang chit rdn mau vang nhat (97 mg, hiéu suét 57%). Phd khdi m/z 563
(M+H-H,0)". "TH NMR (400 MHz, clorofom-d) & 10,45 (s, 1H), 8,21-8,15 (m, 1H),
7,75 (d, /=0,9 Hz, 1H), 7,69 (d, J=1,5 Hz, 1H), 7,59-7,51 (m, 2H), 7,44-7,40 (m,
1H), 7,36 (dd, J=7,7, 1,1 Hz, 1H), 7,26-7,19 (m, 2H), 6,98 (t, J=7,9 Hz, 1H), 3,80
(d, J=9,9 Hz, 3H), 2,70 (d, J=5,7 Hz, 3H), 1,88 (s, 3H), 1,64-1,66 (m, 6H).

Vidu 4:

Mau chira hdn hop gébm bdn chit déng phan atrop 3-clo-4-(3-(1,8-dimetyl-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-
9H-carbazol-1-carboxamit (90 mg) dugc tich bing cach sic ky 16ng siéu t6i han
khong dbi ximg nhur sau: cot: CHIRALPAK® AD-H (3 x 25 ¢cm, 5 pm); pha dong:
CO,-IPA (55:45) & téc @6 85 ml/phat; ché phdm mau: 18 mg/ml trong MeOH;
tiém: 2,5 ml. Pic thir tu rira giai khéi c6t thu dugc chat ddng phén atrop duy nhét 3-
clo-4-(R)-(3-(1,8-dimetyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1-carboxamit dugi dang chét
rin mau tring (17 mg). Pd tinh khiét khong dbi xting dugc xac dinh 13 16n hon
99%. Phd khdi m/z 563 (M+H-H,0)". "H NMR (400 MHz, clorofom-d) & 10,45 (s,
1H), 8,17 (dd, J=7.,8, 1,2 Hz, 1H), 7,75 (s, 1H), 7,69 (d, J/=1,1 Hz, 1H), 7,58-7,51
(m, 2H), 7,42 (dd, =79, 1,1 Hz, 1H), 7,36 (dd, J=7,7, 1,1 Hz, 1H), 7,27-7,19 (m,
2H), 6,99 (d, J=8,4 Hz, 1H), 3,81 (s, 3H), 2,71 (s, 3H), 1,87 (s, 3H), 1,65 (s, 6H).

Cacvidu5vaé
3-clo-7-(2-hydroxypropan-2-yl)-4-(R)-(3-(R)-(7-metoxy-1-metyl-2,4-dioxo-1,2-

dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-carbazol-1-carboxamit, va
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3-clo-7-(2-hydroxypropan-2-yl)-4-(R)-(3-(S)-(7-metoxy- 1 -metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-carbazol- 1-carboxamit
(cac chit ddng phén atrop duy nhét)

Ox_NH;
H
N
s
H3C CH3 CH3O
o)\r;l OCH;
CHs (5, 6)

Hbén hop gdm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian s6 3] (200 mg, 0,524 mmol), 7-metoxy-1-metyl-3-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion
[hop chét trung gian s§ 14] (221 mg, 0,524 mmol), Cs,CO; (512 mg, 1,57 mmol)
va san phdm cong DCM PdCl,(dppf) (21,4 mg, 0,026 mmol) trong THF (3 ml) va
nude (0,50 ml) duge gia nhiét & nhiét 46 60°C qua dém, sau do, & nhiét 36 90°C
trong 4 h. Hon hop dd ngudi dugc cd, va can duge tinh ché bing cach séc ky cot
trén silicagel (40 g), rira giai bing EtOAc-hexan (gradien tir 50-100%), dé thu dugc
3-clo-7-(2-hydroxypropan-2-yl)-4-(3-(7-metoxy- 1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-carbazol-1-carboxamit (hén hop
gdm bdn chit ddng phan atrop) (164 mg, hiéu suit 92%). Chit nay duoc tach bang
cach sic ky 16ng siéu téi han khong déi ximg nhu sau: c¢ot: CHIRALPAK® AD-H
(3 x 25 cm, 5 um); pha dong: CO,-IPA (60:40) & toc d6 85 ml/phit; ché pham miu:
20,3 mg/ml trong MeOH; tiém: 0,75 ml.

Pic thit ba rira giai khéi cot thu dugc chit dong phan atrop duy nhat 3-clo-7-(2-
hydroxypropan-2-yl)-4-(R)-(3-(7-metoxy-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-carbazol-1-carboxamit [vi du 5]
(14 mg). Db tinh khiét khong dbi xtmg duogc x4c dinh 12 16n hon 99%. Phd khéi m/z
579 (M+H-H,0)". "H NMR (400 MHz, clorofom-d) & 10,43 (s, 1H), 8,24 (d, J=8,8
Hz, 1H), 7,73 (s, 1H), 7,65 (d, J=1,1 Hz, 1H), 7,55-7,49 (m, 1H), 7,44-7,34 (m,
1H), 7,35-7,31 (m, 1H), 7,19 (dd, J=8,5, 1,7 Hz, 1H), 6,94 (d, J/=8,4 Hz, 1H), 6,85
(dd, J=8.8, 2,2 Hz, 1H), 6,69 (d, J/=2,2 Hz, 1H), 3,95 (s, 3H), 3,63 (s, 3H), 1,85 (s,
3H), 1,62 (s, 6H).
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Pic thir tu rira gii khoi ¢t thu duge mot chit dong phan atrop duy nhéit khac 3-clo-
7-(2-hydroxypropan-2-yl)-4-(R)-(3-(7-metoxy- 1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-carbazol-1-carboxamit [vi du 6]
(28 mg). D9 tinh khiét khong déi xtmg duoc x4c dinh 13 16n hon 99%. Phé khéi m/z
579 (M+H-H,0)". "H NMR (400 MHz, clorofom-d) 6 10,41 (s, 1H), 8,21 (d, J=8,8
Hz, 1H), 7,71 (s, 1H), 7,66 (d, J/=1,1 Hz, 1H), 7,55-7,49 (m, 1H), 7,41-7,36 (m,
1H), 7,35-7,31 (m, 1H), 7,22 (dd, J=8,4, 1,5 Hz, 1H), 6,97 (d, /=8,4 Hz, 1H), 6,84
(dd, J=9,0, 2,2 Hz, 1H), 6,70 (d, J/=2,2 Hz, 1H), 3,95 (s, 3H), 3,65 (s, 3H), 1,85 (s,
3H), 1,63 (s, 6H).

Vidu7
3-clo-7-(2-hydroxypropan-2-yl)-4-(R)-(3-(8-metoxy-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-carbazol- 1-carboxamit
(chét ddng phén atrop duy nht)

CI

H3C CH CH3

A

CH3 OCHj (7)

Hdn hop gdm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1 -carboxamit
[hop chit trung gian sb 3](200 mg, 0,524 mmol), 8-metoxy-1-metyl-3-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion
[hop chit trung gian sb 12] (221 mg, 0,524 mmol), Cs,CO; (512 mg, 1,57 mmol),
san phidm cong DCM PdCly(dppf) (21,4 mg, 0,026 mmol) trong THF (3 ml) va
nudce (0,50 ml) trong lo phan tng chiu ap suit dugc gia nhiét & nhiét do 60°C qua
dém, sau d6, & nhiét d6 90°C trong 4 gid. Hon hop d4 ngudi duoc pha loding bang
DCM va MeOH, va c6. Can dugc tinh ché bang cach sic ky cot trén silicagel (24
g), rira giai bing EtOAc-hexan (gradien tir 20-55%), d& thu dugc hdn hop gbém bén
chit déng phan atrop 3-clo-7-(2-hydroxypropan-2-yl)-4-(3-(8-metoxy-1-metyl-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-carbazol- 1 -carboxamit
(136 mg, hiéu suét 41%). Chét nay dugc tach bing cach sic ky léng siéu téi han
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khong dbi xtmg nhu sau: c6t: CHIRALPAK® AD-H (3 x 25 cm, 5 pm); pha dong:
CO,-IPA (55:45) & téc dd 85 ml/phit; ché phdm mAu: 17 mg/ml trong MeOH;
tiém: 1,0 ml. Pic thr tur rira giai khoi cot thu dugc chit ddng phan atrop duy nhét 3-
clo-7-(2-hydroxypropan-2-yl)-4-(R)-(3-(8-metoxy-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-carbazol-1-carboxamit (26 mg,
hiéu sudt 20%). D6 tinh khiét khong dbi ximg dugc xac dinh 13 16n hon 99%. Phé
khéi m/z 579 (M+H-H,0)". "H NMR (400 MHz, clorofom-d) § 10,42 (s, 1H), 7,90
(dd, J=7,2, 2,3 Hz, 1H), 7,71 (s, 1H), 7,66 (d, J=1,1 Hz, 1H), 7,55-7,49 (m, 1H),
7,40-7,36 (m, 1H), 7,35-7,31 (m, 1H), 7,25-7,19 (m, 3H), 6,97 (d, J/=8,4 Hz, 1H),
3,94 (s, 3H), 3,91 (s, 3H), 1,85 (s, 3H), 1,63 (s, 6H).

Vidu 8
3-clo-4-(R)-(3-(6-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit

(chét déng phan atrop duy nhét)

Os_NH,
H
N
= O
HsC CHs CH(?’)
: Y
O)\N

| ()

Hbn hop gdm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1-carboxamit
[hop chit trung gian s6 3] (200 mg, 0,524 mmol), 6-flo-1-metyl-3-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3 ,2-dioXaborolan-2—y1)pheny1)quinazolin—2,4( 1H,3H)-dion
[hop chét trung gian s6 13] (215 mg, 0,524 mmol), Cs,CO; (512 mg, 1,57 mmol)
va san phim cong DCM PdCl,(dppf) (21,4 mg, 0,026 mmol) trong THF (3 ml) va
nude (1 ml) duge gia nhiét & nhiét d§ 60°C qua d€m, sau do, & nhi¢t 46 90°C trong
4 h. Hn hop da ngudi duge cb va cin dugc tinh ché hai 14n bing cach sic ky cot
trén silicagel (40 g), rira giai bing EtOAc-hexan (gradien tir 50-100%), dé thu duoc
hén hop gdbm bdn chit ddng phén atrop 3-clo-4-(3-(6-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-

carbazol-1-carboxamit (129 mg, hiéu suit 39%). Chit nay duoc tach bing cach séc
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ky 1éng siéu téi han khéng d6i ximg nhu sau: cot: CHIRALPAK® AD-H (3 x 25
cm, 5 pm); pha dong: CO,-MeOH-MeCN (65:17,5:17,5) & tdc do 85 ml/pht; ché
pham miu: 15,4 mg/ml trong MeOH; tiém: 0,5 ml. Pic thir ba rira giai khoi cot thu
dugc chit dong phan atrop duy nhét 3-clo-4-(R)-(3-(6-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit (33 mg). P tinh khiét chit ddng phan dwoc x4c dinh 13 16n
hon 98%. Phé khéi m/z 567 (M+H-H,0)". 'H NMR (400 MHz, clorofom-d) &
10,44 (br. s., 1H), 8,29 (dd, J=8,1, 6,4 Hz, 1H), 7,73 (s, 1H), 7,66 (s, 1H), 7,56-7,49
(m, 1H), 7,36 (dd, J=15,2, 7,3 Hz, 2H), 7,22 (d, J=6,8 Hz, 1H), 7,04-6,92 (m, 3H),
3,65 (s, 3H), 1,84 (s, 3H), 1,63 (s, 6H).

Vidu9
3-clo-4-(R)-(3-(7-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
(chét déng phan atrop duy nhét) |

NH,

QO :
ﬁ]@

CH3

H3C CHs

Hbén hop gdm 4-bromo-3-clo-7-(2—hydroxypropan-2-y1)-9H-carbazol-l-carboxamit
[hop chét trung gian sb 3] (200 mg, 0,524 mmol), 7-flo-1-metyl-3-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion

[hop chit trung gian s6 15] (215 mg, 0,524 mmol), Cs,CO; (512 mg, 1,57 mmol)
va san phim cong DCM PdCl,(dppf) (21,4 mg, 0,026 mmol) trong THF (3 ml) va
nuée (0,50 ml) dugc gia nhiét & nhiét d6 90°C trong 4 h. Hon hop da ngudi dugc
cb, va can duge tinh ché bang cach sic ky cot trén silicagel (220 g), rira giai bing
EtOAc-hexan (gradien tir 0-40%), dé thu dugc hdn hop gdm bén chét ddng phan
atrop 3-clo-4-(3 -(7-ﬂoQ 1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (164 mg, hiéu
sudt 53%). Chit nay dugc tach bing cach sic ky 16ng sidu t6i han khong dbi ximg
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nhu sau: cft: Lux Cel2 3 x 25 cm, 5 um); pha dong: CO,-MeOH-MeCN
(62:19:19) & téc d6 85 ml/phut; ché phdm mau: 30 mg/ml trong MeOH; tiém: 0,5
ml. Chat tach dugc tir pic thir ba rira giai khéi cot dugc tach lan nita bang cach séc
ky 1éng siéu t6i han khong déi xtng nhu sau: cot: CHIRALPAK® AS (3 x 25 cm,
5 um); pha dong: CO,-MeOH-MeCN (68:16:16) & tdc d6 85 ml/phut; ché phim
mau: 11,4 mg/ml trong MeOH; ti€ém: 3,5 ml. Pic thir nhét rira giai khdi cdt thu dugc
chit ddng phan atrop duy nhét 3-clo-4-(R)-(3-(7-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit du6i dang chét rin mau tring (25 mg, hiéu sudt 15%). Do
tinh khiét chat ddng phan dugc xé4c dinh 13 16n hon 98%. Phé khéi m/z 567 (M+H-
H,0)". '"H NMR (400 MHz, clorofom-d) & 10,46 (s, 1H), 8,31 (dd, J=8.6, 6,2 Hz,
1H), 7,76 (s, 1H), 7,68 (d, J=1,1 Hz, 1H), 7,58-7,52 (m, 1H), 7,38 (ddd, J=14,1,
7,8, 1,0 Hz, 2H), 7,24 (dd, /=8,4, 1,5 Hz, 1H), 7,06-6,95 (m, 3H), 3,67 (s, 4H), 1,86
(s, 3H), 1,65 (s, 6H).

Vidu 10
3-clo-4-(RS)-(3-(RS)-(6,8-diflo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
(hdn hop gdm bén chit ddng phén atrop)

Oy _NH,

H
1
HO O o
CH,

HsC
HsC O o
N F
L
SN ()

Hbn hop gdm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian s 3] (10 mg, 0,026 mmol), 6,8-diflo-3-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chét
trung gian s& 16] (14,1 mg, 0,034 mmol), 1,1'-bis(di-fert-butylphosphino)feroxen
paladi(Il) clorua (12,8 mg, 0,020 mmol) va THF (2 ml) trong 1o phan tmg dugc xir
ly b?mg dung dich nuéc K3PO4 2 M (0,039 ml, 0,079 mmol). Lo dugc day kin va
dugc dua vao ba chu trinh nap-thdo khi nito. Khudy hdn hop niy & nhiét d6 trong
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phong qua dém. Céc pha ctia hdn hgp duge tach ra, pha nudc duge chiét hai 13n
béng EtOAc, va pha hitu co gdp lai duge 1am kho va ¢d. Cin dugce tinh ché béng
cach sic ky cot trén silicagel (40 g), rira giai bang EtOAc-hexan (gradien tir 80-
100%). Chét tach dugc dugce nghién béng MeOH @& thu dugc chét rén sau khi loc.
Phén dich loc dugc ¢b va duge sic ky ¢t trén silic oxit (40 g), rira giai bing DCM-
MeOH-NH,OH (gradien tir 90:9:1-97:2,7:0,3) dé thu dugc chét rén bd sung. Hai
chit rin dugc gbp lai @& thu dugc 3-clo-4-(3-(6,8-diflo-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit (hén hop gdm bén chéit ddng phan atrop) du6i dang chit rin
mau vang nhot (164 mg, hiéu sudt 71%). Phd khdi m/z 571 (M+H-H,0)". '"H NMR
(500 MHz, MeOH-d,) & 8,04 (d, /=2,0 Hz, 1H), 7,70-7,68 (m, 1H), 7,65 (dd, J=7,2,
3,2 Hz, 1H), 7,57-7,52 (m, 1H), 7,43-7,34 (m, 3H), 7,18-7,07 (m, 1H), 6,90 (dd,
J=8,4,3,0 Hz, 1H), 1,84 (s, 3H), 1,62-1,56 (m, 6H).

Vidull

3-clo-4-(R)-(3-(S)-(8-flo-1-metyl(d;)-2,4-dioxo-1,2-dihydroquinazolin-3 (4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit

(chat ddng phan atrop duy nhét)

Os__NH,
H

C
T8 e
CHs

HsC” G, O .

v
Kyl

CD; F (11)

Dung dich chia  4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-
carboxamit [hop chét trung gian s 3] (3,08 g, 8,07 mmol) va 8-flo-1-metyl(ds)-3-
(S)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-
2,4(1H,3H)-dion [hop chét trung gian s6 21] (4,00 g, 9,68 mmol) trong THF (33
ml) dugc xir Iy bang dung dich nuée K;PO, 2 M (8,25 ml, 16,5 mmol). Hn hop
ndy dugc suc bang khi agon trong khoang 4 phiit ddng thoi khudy trén bé siéu am,
sau d6, duoc xir Iy bang 1,1'-bis(di-tert-butylphosphino)feroxen paladi(Il) clorua
(447 mg, 0,686 mmol). Binh phan {mg dugc day kin va dugc dua vao siu chu trinh
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nap-thao khi agon. Hon hop nay dugc khuéy & nhiét d§ 50°C trong 16,5 h, sau d9,
dé ngudi xudng nhiét d trong phong. Hon hop nay duge pha lodng bang EtOAc va
rira bing nudc. Pha nuée duge chiét hai 14n bing EtOAc va pha hitu co gop lai
duoc rira b%lng nuée mudi, 1am kho va co. Cin dugc tinh ché béng céch séc ky cot
trén silicagel (330 g), rira giai bang EtOAc-hexan (gradien tir 40-100%), dé thu
dugc 3-clo-4-(3-(S)-(8-flo-1-metyl(d3)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-
2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit  (hén hop
gdm hai chit ddng phan khong ddi quang) dudi dang chét rin mau niu-vang nhat
(3,877 g, hiéu suit 78%).

Chat diéu ché dugc bang phwong phép nay (5,01 g) duoc tach bing cach sic ky
16ng siéu téi han khong ddi xtmg nhur sau: c6t: CHIRALPAK® AS-H (3 x 25 cm, 5
um); pha dong: CO,-MeOH (70:30) & tc dd 160 ml/phut, 40°C; ché phdm mau:
22,75 mg/ml trong MeOH-diclometan theo ty 18 2:1; tiém: 1,4 ml. C4c phén gop lai
chira pic thir nhét rira giai khdi cot dugc ¢, va cdn duge si€u am trong mét lwgng
nhé metanol. Két tia dugc gom lai bé’mg cach loc, rira b?mg metanol va lam kho dé
thu dugc 3-clo-4-(R)-(3-(S)-(8-flo-1-metyl(d;)-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
dudi dang chit rin mau tring (2,029 g). Phd khéi m/Zz 570 (M+H-H,0)", 610
(M+Na)*. "TH NMR (400 MHz, MeOH-d,) & 8,12-8,03 (m, 2H), 7,74 (d, J=1,1 Hz,
1H), 7,67-7,53 (m, 2H), 7,46 (dd, J=7,9, 1,1 Hz, 1H), 7,39-7,29 (m, 2H), 7,17 (dd,
J=8.,5, 1,7 Hz, 1H), 6,96-6,87 (m, 1H), 1,81 (s, 3H), 1,61 (d, /=1,3 Hz, 6H). [o]p:
+85,1° (c 2,38, CHCl3). Nhiét d6 bit diu néng chay DSC = 255,6 °C (tbc do gia
nhiét = 10°C/pht.).

CAu hinh tuyét d6i ctia hop chit néu trong vi du 11 dwgc xac nhén bang cach phan
tich tia x tinh thé don ciia c4c tinh thé dugc tao ra bing cach hoa tan hop chét nay
trong metanol/axetonitril/axeton theo ty 1¢ 1:1:1 va lam bay hoi tir tir dung modi &
nhiét @ trong phong dé thu duoc solvat metanol (dang tinh thé M-1). Kich thuéc 6
donvi:a=9,78 A,b=14,26 A, c =21,38 A, a=90,0°, B = 90,0°, y = 90,0°; nhém
khong gian: P2,2,2;; Phan tir ciia hop chit néu trong vi du 11/don vi khong dbi
xtmg: 1; Thé tich/sé phén tir trong 6 don vi = 746 A’; Mét d6 (tinh duoc) = 1,381
g/cm’. Toa d6 nguyén tir ty 16 & nhiét d6 trong phong duoc dua ra trong Bang 5, va
md ta cdu triac duoc dua ra trén Fig. 4. C4u hinh tuyét d6i dugc xac nhin thém bang
cach phan tich tia x tinh thé don ciia céc tinh thé dugc tao ra bang cach hoa tan hop

chét néu trong vi du 11 trong mét lwong du nudc axeton va lam bay hoi tir tir dung
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moi & nhiét dd trong phong dé thu dwgc monohydrat (dang tinh thé H-1). Kich
thuéc 6 don vi: a=9,41 A, b=14,51 A, c =21,12 A, a = 90,0°, B = 90,0°, y =
90,0°; nhom khong gian: P2;2,2;; Phan ti cia hop chét néu trong vi du 11/don vi
khong d6i ximg: 1; thé tich/sé phan tir trong 6 don vi = 721 A%; M4t d6 (tinh dugc)
= 1,396 g/cm’. Toa dd nguyén tir ty 18 & nhiét d6 trong phong dwoc dua ra trong
Bang 3.

Vidu 12
3-clo-4-(R)-(3-(R)-(8-flo-1-metyl(d;)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-
2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit

(chét ddng phén atrop duy nhét)

O

N
o N
C F (12)
Hbn hop gdém 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian s6 3] (76 mg, 0,20 mmol), 8-flo-1-metyl(d;)-3-(R)-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)  quinazolin-2,4(1H,3H)-dion
[hop chat trung gian sb 22] (75 mg, 0,18 mmol), va Cs,CO; (118 mg, 0,363 mmol)
trong THF (1,6 ml) va nuéc (0,40 ml) trong lo dugc suc bang khi agon trong 1 phut
két hop siéu am. Hbn hop nay duge xir Iy bang san phidm cong DCM PdCly(dppf)
(7,4 mg, 0,009 mmol) va lo dugc day kin va gia nhiét & nhiét do 45°C trong 19 h.
Hon hop d ngudi dugce pha lodng bing EtOAc va nuée. Cac 16p duoc tach ra va
16p nuée duge chiét lai bing EtOAc. Lép hitu co gop lai duoc rira bing nude mudi,
lam khé va cb. Can duoc sic ky cot trén silicagel (12 g), rira giai bang EtOAc-
hexan (gradien tir 60%-100%). San phdm khong tinh khiét thu dugc dugc tinh ché
bing HPLC pha dao (Luna Axia 5p Cys 30 x 100 mm), rira giai bing MeCN-nudc
chira 0,1% TFA (gradien tir 10-100%, 30 ml/phit). C4c phan thich hop dugc xi ly
bang dung dich nuéc NaHCO; bdo hoa va c6 thanh hén dich dang nude. Két tia

dugc gom lai bang céch loc, rira bing nuéc va lam kho trong chan khong dé thu
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dugc hdn hop gdm hai chat ddng phan atrop 3-clo-4-(3-(R)-(8-flo-1-metyl(ds)-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-
9H-carbazol-1-carboxamit dudi dang cht rin mau tring (60,9 mg, hiéu suét 57%).
Chét nay dugc tach bang cach sic ky 16ng siéu t6i han khéng d6i xtng nhu sau:
cot: CHIRALPAK® AD-H (5 x 25 ¢m, 5 um); pha dong: CO,-IPA (60:40) & toc do
250 ml/phiit, 35°C; ché phdm miu: 7,5 mg/ml trong MeOH; tiém: 2,5 ml. Cin thu
dugc tir qua trinh c6 clia phan pic thtr hai rira giai khoi c6t duge tinh ché thém bing
sic ky cot trén silicagel (4 g), rira gi4i bing EtOAc-hexan (gradien tir 40%-100%),
dé thu dugc 3-clo-4-(R)-(3-(R)-(8-flo-1-metyl(d;)-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit dudi dang chét rin mau tring (19,7 mg, hiéu suit 68%). Phd
khéi m/z 570 (M+H-H,0)", 610 (M+Na)". 'H NMR (400 MHz, MeOH-d,) & 8,11-
8,04 (m, 2H), 7,74 (d, J/=1,1 Hz, 1H), 7,66-7,53 (m, 2H), 7,46 (dd, /=79, 1,1 Hz,
1H), 7,38-7,28 (m, 2H), 7,14 (dd, J=8,5, 1,7 Hz, 1H), 6,90 (d, J=8,6 Hz, 1H), 1,80
(s, 3H), 1,60 (d, /=0,9 Hz, 6H).

Vidu 13
3-clo-4-(3-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hdn hgp gdbm bén chit ddng phén

atrop)

Os_NH,

H

N
o L,
HsC CHs CHSO
N
O)\N
H

Fo33)
Hbn hop gbém 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian s& 3] (0,360 g, 0,943 mmol), 8-flo-3-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chét
trung gian s6 17] (0,392 g, 0,990 mmol), sén phim cong DCM PdCl,(dppf) (0,039
g, 0,047 mmol) va Cs,CO; (0,615 g, 1,89 mmol) trong-dioxan (10 ml) va nuéc (2,5
ml) duoc gia nhiét & nhiét do 100°C qua dém. Hdn hop di ngudi dugc pha lodng
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bang EtOAc va rira bang nudc, 1am khé va c6. Can dugc tinh ché bing cach sic ky
cot trén silicagel, rira giai bang EtOAc-hexan (gradien tir 0-50%, sau d6, dén 70%
chira 1% MeOH), dé thu duoc 3-clo-4-(3-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
(hdn hop gém bdn chit ddng phan atrop) dudi dang chit rin mau tring (0,361 g,
hiéu suit 67%). Phd khéi m/z 354 (M+H-H,0)", 394 (M+Na)*. 'H NMR (500
MHz, MeOH-d,) & 8,09 (d, J=1,1 Hz, 1H), 7,95 (d, J=8,0 Hz, 1H), 7,81-7,69 (m,
1H), 7,64-7,54 (m, 2H), 7,48 (dd, J=7.8, 1,1 Hz, 1H), 7,43-7,29 (m, 1H), 7,31-7,24
(m, 1H), 7,18 (dd, J=8,3, 1,7 Hz, 1H), 7,16-7,07 (m, 1H), 6,92 (dd, J=8,6, 5,3 Hz,
1H), 1,94-1,71 (m, 3H), 1,65-1,50 (m, 6H).

Vidu 14
3-clo-4-(R)-(3-(R)-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1 -carboxamit
(chit ddng phan atrop duy nhét)

Os__NH,
H
N
O
Hs;C CHs

Fo(14)

MAu chtra hdn hop gdm bén chat ddng phén atrop 3-clo-4-(3-(8-flo-2,4-dioxo-1,2-
. dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit [vi du 13] (250 mg) dugc tich bing cach sic ky léng siéu
t6i han khong dbi xing nhu sau: cdt: CHIRALPAK® AD-H (5 x 25 cm, 5 pm);
pha d6ng: CO,-IPA (60:40) & tde dd 220 ml/phit, 35°C, 100 bar; ché phim mau: 21
mg/ml trong MeOH; ti€ém: 3,0 ml. Pic thir ba rra giai khdi cdt thu duge 3-clo-4-
(R)-(3-(R)-(8-fl0-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (chat déng phan atrop duy nhéit)
duéi dang chét rin mau tring (24 mg). D9 tinh khiét khong dbi ximg ducjc xac dinh
13 16n hon 95%. Phd khéi m/z 553 (M+H-H,0)", 593(M+Na)*. "H NMR (400 MHz,
MeOH-d,) 8 8,09 (s, 1H), 7,95 (d, /=7,9 Hz, 1H), 7,74 (d, J=1,1 Hz, 1H), 7,60-7,54
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(m, 2H), 7,54-7,43 (m, 1H), 7,37 (d, J=7,5 Hz, 1H), 7,28 (d, J=4,6 Hz, 1H), 7,11
(dd, J=8,6, 1,5 Hz, 1H), 6,91 (d, /=8,6 Hz, 1H), 2,00-1,76 (m, 3H), 1,69-1,52 (m,
6H).

Cacvidul5valeé
3-xyano-4-(S)-(3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1-carboxamit
(cac chét déng phan atrop duy nhét)

Ha

O N
H
N
HO. /7 N\ O N
= CH
H;C CH3 O 3O
N

A

O~ N

|
CHs F (15, 16)

Pidu ché 15A: 3-xyano-4-(3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1-carboxamit
(hdn hop gdm 4 chét ddng phan atrop)

Hon hop gdbm  4-bromo-3-xyano-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-
carboxamit [hop chét trung gian s6 23] (0,400 g, 1,08 mmol), 8-flo-1-metyl-3-(2-
metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-
2,4(1H,3H)-dion [hop chit trung gian s6 2] (0,573 g, 1,40 mmol), Cs,CO; (0,700 g,
2,15 mmol), va dioxan (5 ml) dugc dua vao 3 chu trinh nap-thao khi nito. Hbn hop
ndy duge xi 1y bing san phim cong DCM PdCly(dppf) (0,053 g, 0,064 mmol) va
dua vao 2 chu trinh nap-thao khi nito nita. Hdn hop ndy dugc gia nhiét & nhiét do
88°C trong 2 ngay. Hon hop di ngudi dugc pha lodng bang EtOAc, ria 1an luot
bang nudc va nude mudi, va 1am kho va c6. Can duge tinh ché bing cach séc ky
cot trén silicagel, rira giai bang EtOAc-hexan (lin lugt 13 50%, 75%, 85% va
100%). San phdm khong tinh khiét thu dugce duoc tinh ché bang HPLC diéu ché
pha dao dé thu dugc 3-xyano-4-(3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1 -carboxamit
(hdn hop gdm bédn chit ddng phan atrop) dudi dang chit rin mau trang (0,200 g,
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hiéu suit 32%). Phd khéi m/z 576 (M+H)". 'H NMR (400 MHz, DMSO-dy) & 11,96
(s, 1H), 8,45 (s, 1H), 8,35 (br. s., 1H), 8,00-7,94 (m, 1H), 7,92 (s, 1H), 7,77-7,68
(m, 2H), 7,60-7,52 (m, 2H), 7,41 (dd, J=6,6, 2,2 Hz, 1H), 7,38-7,29 (m, 1H), 7,13
(t, J=10,1 Hz, 1H), 6,85 (t, J=8,1 Hz, 1H), 5,05 (d, J=2,0 Hz, 1H), 3,74 (dd, J=8,1,
2,6 Hz, 3H), 1,73 (s, 3H), va 1,48-1,43 (m, 6H).

Cacvidul5valeé:

M3u chira 3-xyano-4-(3-(8-flo-1-metyl-2,4-dioxo- 1,2-dihydroquinazolin-3(4H)-yl)-
2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit  (hdn hop
gdm 4 chét ddng phan atrop) dugc tach bing cach sic ky 16ng siéu t6i han khong
dbi xtng nhu sau: cft: CHIRALPAK® AD-H (3 x 25 cm, 5 pm); pha dong: CO,-
IPA (65:35) & tbc dd 150 ml/phut, 45°C. Pic thi hai rira giai khéi cot thu duge mot
chit ddng phén atrop duy nhét 3-xyano-4-(S)-(3-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit [vi du 15]. Do tinh khiét khong dbi xting duoc x4c dinh 13
16n hon 94%. Pic thir tir rira giai khoi cot thu dugc mot chit ddng phan atrop duy
nhit khac 3-xyano-4-(S)-(3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit [vi du
16]. D6 tinh khiét khong dbi xtimg duoc xac dinh 13 99%. Phd khdi ciia mbi chit
ddng phan atrop duy nhét 1 giéng nhu phd khéi ctia hdn hop gém bdn chét dong
phéan atrop.

Vidu 17
3-flo-4-(3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
(hdn hop gdm bén chit ddng phan atrop)
Os__NH,
N
HO O O F
H3C CHs CH3O
S
O)\N

éH3 F 17)
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Hbén hop gdm 4-bromo-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian s6 27] (0,080 g, 0,219 mmol), 8-flo-1-metyl-3-(S)-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion
[hop chét trung gian s6 2] (0,094 g, 0,230 mmol), san phim cong DCM
PdCl,(dppf) (9,0 mg, 11,0 pmol) va Cs,CO; (0,143 g, 0,438 mmol) trong dioxan
(8,0 ml) va nude (2,0 ml) dugc gia nhiét & nhiét do 100°C qua dém. Hdn hop d3
ngudi dugc pha lodng bang EtOAc va loc. Phin dich loc duoc rira bing nudc, 1am
khé va c6. Cin dugc tinh ché bing HPLC diéu ché pha dao, tiép theo tinh ché bing
cach sic ky cot trén silicagel, rira giai bang EtOAc-hexan (gradien tir 50%-100%),
dé thu duoc 3-flo-4-(3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-
2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit  (hdn  hop
gdm bbn chat déng phan atrop) dudi dang chit rin mau trang nho (0,018 g, hiéu
sudt 15%). Phd khéi m/z 551 (M+H-H,0)". "H NMR (500 MHz, MeOH-d,) & 7,66
(d, /~10,4 Hz, 1H), 7,51 (s, 1H), 7,47-7,34 (m, 3H), 7,29 (t, J/=7,2 Hz, 2H), 7,22-
7,11 (m, 1H), 7,09-6,97 (m, 1H), 6,90 (t, J/=8,1 Hz, 1H), 3,81-3,63 (m, 3H), 2,06
(br. s., 3H), va 1,77-1,58 (m, 6H).

Vidu 18
3-flo-4-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit

(h&n hop gbdm hai chit déng phén atrop)

Os__NH,
H
N
HO O O F
HsC CHs CH3O
LS
N&
O)\'ﬂ
CH; F (18)

Hon hop gbém 4-bromo-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chat trung gian s6 271 (0,100 g, 0,274 mmol), 8-flo-1-metyl-3-(S)-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion

[hop chit trung gian s 10] (0,146 g, 0,356 mmol), dung dich nuéc KsPO, 2 M
(0,41 ml, 0,821 mmol), va THF (2,0 ml) dugc dua vao 3 chu trinh nap-thdo khi
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nito. Hén hop nay dwgc xir ly bing 1,1'-bis(di-tert-butylphosphino)feroxen
paladi(IT) clorua (8,9 mg, 0,014 mmol), va dua vao 2 chu trinh nap-thdo khi nito
nira. Khudy hén hop niy & nhiét do trong phong qua dém. Hn hop nay dugc pha
lodng bing EtOAc, rira 1dn luot bang nudc va nude mudi, va 1am khd va cb. Cin
duoc tinh ché bing cach sic ky cot trén silicagel, rira giai bing EtOAc-hexan (1an
lugt 14 50%, 62%, 75% va 85%), dé thu dugc 3-flo-4-(3-(S)-(8-flo-1-metyl-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-
9H-carbazol-1-carboxamit (hdn hop gdm hai chét déng phan atrop) duéi dang chét
rin mau tring nho (0,084 g, hiéu suit 53%). Phd khéi m/z 551 (M+H-H,0)". 'H
NMR (500 MHz, DMSO-dg) 8 11,39 (s, 1H), 8,21 (br. s., 1H), 7,99-7,92 (m, 3H),
7,84 (s, 1H), 7,73 (ddt, J=14,4, 8,0, 1,4 Hz, 1H), 7,59 (br. s., 1H), 7,54-7,47 (m,
3H), 7,40 (dd, J=7,2, 1,7 Hz, 1H), 7,34 (tt, J=7,9, 4,0 Hz, 1H), 7,04 (ddd, J=11,5,
8,6, 1,5 Hz, 1H), 6,88 (t, J=8,0 Hz, 1H), 4,99 (d, J=2,2 Hz, 1H), 3,74 (dd, J=8,2, 1,0
Hz, 3H), 1,77 (s, 3H), va 1,49-1,42 (m, 6H).

Phuong phép khic dé téng hop 3-flo-4-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit (hdn hop gdm hai chit ddng phan atrop):

Hbn hop gébm 4-bromo-3-flo-7-(2-hydroxypropan-2-y1)-9H-carbazol-1-carboxamit
[hop chit trung gian s 27] (0,050 g, 0,137 mmol), 8-flo-1-metyl-3-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion
[hop chét trung gian s 10] (0,073 g, 0,178 mmol), Cs,CO; (0,089 g, 0,274 mmol),
va dioxan (0,8 ml) dugc dua vao 3 chu trinh nap-théo khi nito. Hdn hogp nay duoc
xir Iy bang san phim cong DCM PdClL(dppf) (6,7 mg, 8,21 pmol), duge dwa vao 2
chu trinh nap-th4o khi nito nita, va gia nhiét & nhiét d6 52°C qua dém. Hon hop da
ngudi dugc pha lodng bang EtOAc, rira 1an lugt bang nude va nude mubi, va 1am
kho va cd. Cin dugc tinh ché bing cach sic ky cot trén silicagel, rira giai bing
EtOAc-hexan (1an Iuot 13 50%, 62% va 75%), dé thu duogc 3-flo-4-(3-(S)-(8-flo-1-
metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hén hop gdm hai chit ddng phan
atrop) dudi dang chit rin mau tring (0,034 g, hiéu suit 42%).

Vidu 19
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3-flo-4-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
(chét ddng phan atrop duy nhit)

Kyle
CH; F (19)

Miu chtta 3-flo-4-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3 (4H)-
yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hén hop
gbm hai chét déng phan atrop) [vi du 18] dwgc tach bang cach sic ky 16ng siéu t6i
han khéng d6i ximg nhu sau: cot: CHIRALPAK® AS-H (3 x 25 cm, 5 um); pha
dong: CO,-MeOH (70:30) & tc d6 120 ml/phut, 40°C, 100 bar; ché phim miu: 3,6
mg/ml trong MeOH; tiém: 2,0 ml. Pic thir nhat rira giai khéi ¢t thu dugc 3-flo-4-
(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit. D3 tinh khiét
khong dbi xtmg dugc x4c dinh 13 16n hon 99,4%. Phd khéi m/z 551 (M+H-H,0)".
"H NMR (500 MHz, DMSO-dg) & 11,39 (s, 1H), 8,21 (br. s., 1H), 8,00-7,92 (m,
2H), 7,84 (s, 1H), 7,73 (ddd, J=14,4, 8,0, 1,4 Hz, 1H), 7,59 (br. s., 1H), 7,55-7,47
(m, 2H), 7,40 (dd, J=7,2, 1,4 Hz, 1H), 7,33 (td, J=8,0, 4,0 Hz, 1H), 7,05 (dd, J=8,3,
1,4 Hz, 1H), 6,89 (d, J=8,3 Hz, 1H), 4,99 (s, 1H), 3,74 (d, J=8,0 Hz, 3H), 3,17 (d,
J=5,3 Hz, 3H), 1,77 (s, 3H), va 1,46 (d, J=4,2 Hz, 6H).

Vidu 20
3-flo-4-(3-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hdn hop gébm 4 chit déng phan
atrop)
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Ox_NH,
H
0
SO YT
HsC CH,

N

A

O~ 'N

F (20

Hbn hop gdm 4-bromo-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian s 27] (0,104 g, 0,285 mmol), 8-flo-3-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chit
trung gian s 17] (0,147 g, 0,370 mmol), Cs,CO; (0,186 g, 0,570 mmol), va dioxan
(1,6 ml) dugc dua vao 3 chu trinh nap-thao khi nito. Hon hop nay dugc xi ly béng
san pham cong DCM PdClLy(dppf) (14 mg, 0,017 mmol), va dua vio hai chu trinh
nap-thao khi nito nita. Hon hop nay duogc gia nhiét & nhiét do 88°C qua dém. Hon
hop d3 ngudi duoc pha loding bang EtOAc, rira 14n lugt bing nudce va nude mudi,
va 1am khd va 6. Cin dugc tinh ché bang HPLC diéu ché pha ddo. C4c phan thich
hop duge xir Iy bang dung dich nuéc NaHCO; bdo hoa va ¢d dén can dang nudc,
cin nay duge chiét bang EtOAc. Lép hitu co dugc rira bing nude mubi. Lép nuéce
g0p lai duogc chiét bang EtOAc, va 16p hitu co gop lai duoc 1am khé va cé. Cin
duoc tinh ché bing cach séc ky cot trén silicagel, rira giai bang EtOAc-hexan (lin
Iuot 1a 50%, 65% va 75%), dé thu dugc 3-flo-4-(3-(8-flo-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-y1)-9H-
carbazol-1-carboxamit (hdn hop gém bén chit dong phﬁn atrop) duéi dang chét rin
mau tring (0,029 g, hiéu sudt 18%). Phé khéi m/z 537 (M+H-H,0)". '"H NMR (500
MHz, DMSO-d¢) 6 11,81 (br. s., 1H), 11,39 (d, J=1,4 Hz, 1H), 8,21 (br. s., 1H),
7,95 (dd, J=10,7, 2,1 Hz, 1H), 7,86-7,80 (m, 2H), 7,64 (t, J=9,2 Hz, 1H), 7,59 (br.
s., 1H), 7,53-7,50 (m, 2H), 7,42-7,38 (m, 1H), 7,26-7,20 (m, 1H), 7,07-6,99 (m,
1H), 6,97-6,88 (m, 1H), 4,98 (d, J=9,7 Hz, 1H), 1,81-1,75 (m, 3H), va 1,48-1,41
(m, 6H).

Cac vidu 21 va22

3-flo-4-(R)-(3-(R)-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-_7-(2-hydroxypropan-2-yl)—9H-carbazol- l-carboxamit, va
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3-flo-4-(R)-(3-(S)-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3 (4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
(cac chit dong phﬁn atrop duy nht)

NH, O~ NH,

O O
H;C CH CH3 CHs
N

/E gy o W
o~ N
H

Fo@2D F(22)
Mau chira 3-flo-4-(3-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hén hop gdm
4 chét ddng phén atrop) [vi du 20] dwoc tich biang cach sic ky 16ng siéu t6i han
khong dbi xtmg nhu sau: c¢6t: CHIRALPAK® AD-H (3 x 25 cm, 5 pum); pha dong:
CO,-IPA (75:25) & tdc d 180 ml/phut, 40°C, 100 bar. Pic thir ba rira giai khéi cot
thu dugc 3-flo-4-(R)-(3-(R)-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit [vi du 21]. Do
tinh khiét khong dbi ximg duoc xac dinh 13 98%. Phd khéi m/z 537 (M+H-H,0)".
"H NMR (500 MHz, DMSO-dg) & 11,83 (br. s., 1H), 11,38 (s, 1H), 8,21 (br. s., 1H),
7,95 (d, J~=10,8 Hz, 1H), 7,83 (d, /~1,1 Hz, 1H), 7,81 (d, J=8,0 Hz, 1H), 7,65-7,57
(m, 2H), 7,54-7,47 (m, 2H), 7,39 (dd, J=6,7, 1,9 Hz, 1H), 7,20 (br. s., 1H), 7,03-
6,99 (m, 1H), 6,99-6,94 (m, 1H), 4,97 (s, 1H), 1,77 (s, 3H), va 1,44 (d, J=5,3 Hz,
6H). |
Pic tht tu rira gidi khoi cft thu dugc 3-flo-4-(R)-(3-(S)-(8-flo-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-y1)-9H-
carbazol-1-carboxamit [vi du 22]. P9 tinh khiét khéng dbi xtmg dwoc xac dinh 13
95%. Phd khdi m/z 537 (M+H-H,0)". '"H NMR (500 MHz, DMSO-dy) & 11,80 (br.
s., 1H), 11,39 (s, 1H), 8,21 (br. s., 1H), 7,95 (d, J=10,8 Hz, 1H), 7,85-7,78 (m, 2H),
7,59 (br. s., 2H), 7,54-7,46 (m, 2H), 7,38 (d, J=6,1 Hz, 1H), 7,19 (br. s., 1H), 7,05
(dd, J=8,5, 1,5 Hz, 1H), 6,90 (d, J=8,3 Hz, 1H), 4,99 (s, 1H), 1,77 (s, 3H), va 1,46
(d, J=4,7 Hz, 6H).
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Quy trinh thay thé didu ché 3-flo-4-(R)-(3-(R)-(8-flo-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit [vi du 21]:

Hdn hop gdm 4-bromo-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chit trung gian s6 27] (0,118 g, 0,323 mmol), 8-flo-3-(R)-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chét
trung gian sé 18] (0,166 g, 0,420 mmol), dung dich nudc K5PO, 2 M (0,485 ml,
0,969 mmol) va THF (2,0 ml) dwgc dua vao 3 chu trinh nap-thdo khi nito. Hdn hop
nay dugc xir 1y bang 1,1'-bis(di-tert-butylphosphino)feroxen paladi(Il) clorua (11
mg, 0,016 mmol) va dua vao 2 chu trinh nap-thao khi nito nita. Hén hop nay dugc
khudy & nhiét d9 trong phong qua dém, pha lodng bang EtOAc, rira 1an luot bing
nude va nude mubi, va 1am kho va ¢b. Cin duoc tinh ché bing cach sic ky cét trén
silicagel, rira giai bang EtOAc-hexan (lan luot 1a 50%, 62%, 75% va 85%), dé thu
duogc 3-flo-4-(3-(R)-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hén hop gbm
hai chdt ddng phan atrop) dudi dang chét rin mau tring nh& (0,117 g, hiéu suét
65%). MAu chira chit nay duoc tach bang cach sic ky 1dng siéu t6i han khong ddi
xtmg nhu sau: cft: CHIRALPAK® AD-H (3 x 25 cm, 5 pum); pha dong: CO,-
MeOH (70:30) ¢ téc dd 180 ml/phut, 45°C; ché phdm mau: 30 mg/ml; tiém: 1,0 ml.
Pic thtr hai rira giai khoi cot thu duge 3-flo-4-(R)-(3-(R)-(8-flo-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit. Do tinh khiét khong d6i ximg duoc xac dinh 14 16n hon
99,9%. Phd khéi m/z 537 (M+H-H,0)". "H NMR (500 MHz, DMSO-dg) & 11,83
(br. s., 1H), 11,38 (s, 1H), 8,21 (br. s., 1H), 7,95 (d, /~<10,8 Hz, 1H), 7,83 (d, J/=1,1
Hz, 1H), 7,81 (d, J=8,0 Hz, 1H), 7,65-7,57 (m, 2H), 7,54-7,47 (m, 2H), 7,39 (dd,
J=6,7,1,9 Hz, 1H), 7,20 (br. s., 1H), 7,03-6,99 (m, 1H), 6,99-6,94 (m, 1H), 4,97 (s,
1H), 1,77 (s, 3H), va 1,44 (d, J/=5,3 Hz, 6H).

Quy trinh thay thé diéu ché 3-flo-4-(R)-(3-(S)-(8-flo-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit [vi du 22]:

Duéi déy 13 quy trinh twong tu nhu dugc sir dung dé didu ché thay thé hop chét néu
trong vi du 21, 4-bromo-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian sb 27] (0,118 g, 0,323 mmol) va 8-flo-3-(S)-(2-metyl-3-
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(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-2,4(1H,3H)-dion
[hop chét trung gian sé 19] (0,166 g, 0,420 mmol) dugc chuyén hoa thanh 3-flo-4-
(3-(S)-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hdn hgp gdm hai chit ddng phan
atrop) dudi dang chét rin mau tring nho (0,119 g, hiéu suit 66%). MAu chira chit
ndy dugc tach bang cach sic ky léng siéu t&i han khong dbi xting nhu sau: cot:
CHIRALPAK® AS-H (3 x 25 cm, 5 pm); pha dong: CO,-MeOH (75:25) & téc do
180 ml/phut, 45°C; ché phim mAu: 10 mg/ml; tiém: 1,0 ml. Pic th&t hai rira giai
khéi cot thu dugce 3-flo-4-(R)-(3-(S)-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3 (4H)-
yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit. DJ tinh
khiét khéng dbi ximg dugc xac dinh 13 16n hon 99,9%.

Vidu 23
3-clo-4-(3-(3-(4-flophenyl)-2,6-dioxo-2,3-dihydropyrimidin-1(6H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit

(hdn hop gdm bén chat ddng phan atrop)

O+ _NH,
H
.y
SOy
CHs,

o O
NJLN
0)\/ (23)

Hén hop gdm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chit trung gian s 3] (135 mg, 0,354 mmol), 1-(4-flophenyl)-3-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)pyrimidin-2,4(1H,3H)-dion

[hop chit trung gian s6 44] (164 mg 0,389 mmol), va
tetrakis(triphenylphosphin)paladi (20 mg, 0,018 mmol) trong toluen (5,3 ml) va
etanol (1,8 ml) dugc suc bang khi agon trong mot vai phut. Hon hop nay duoc xtr
1y bang dung dich nuéc Na,CO5 2 M (354 pl, 0,707 mmol), dwgc suc l4n nita bing
khi agon, va gia nhiét & nhiét o 90°C trong 16 h. Hn hop da ngudi dugc phén bd
gitta EtOAc va nuéc. Pha hitu co dugc 1am kho va cd. Cin duoc tinh ché bﬁng cach
sic ky cot trén silicagel (24 g), rira giai bang EtOAc-hexan (gradien tir 25-100%),
dé thu duoc 3-clo-4-(3-(3-(4-flophenyl)-2,6-dioxo-2,3-dihydropyrimidin-1(6H)-yl)-
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2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit  (hdn hop
gbm bdn chit déng phén atrop) dudi dang chét rin mau tring (103 mg, hiéu suét
49%). Phd khdi m/z 579 (M+H-H,0)". '"H NMR (500 MHz, DMSO-d) & 11,52 (d,
J=4,5 Hz, 1H), 8,29 (br. s., 1H), 8,13 (d, /=2,5 Hz, 1H), 7,91 (dd, J=7.9, 6,4 Hz,
1H), 7,85-7,80 (m, 1H), 7,64-7,54 (m, 3H), 7,53-7,45 (m, 2H), 7,36 (dt, J=11,9, 8,7
Hz, 2H), 7,25 (ddd, J=7,3, 4,3, 1,2 Hz, 1H), 7,03-6,83 (m, 1H), 6,73-6,47 (m, 1H),
5,97 (dd, /=79, 3,5 Hz, 1H), 5,04-4,92 (m, 1H), 1,75 (d, /=1,5 Hz, 3H), 1,47-1,33
(m, 6H).

Viduy 24
3-clo-4-(R)-(3-(3-(4-flophenyl)-2,6-dioxo-2,3-dihydropyrimidin-1(6H)-y1)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit

(chét ddng phan atrop duy nhét)

Os_NH,
H
N ‘v
s
NJJ\N
=
N 24

Mau chita 3-clo-4-(3-(3-(4-flophenyl)-2,6-dioxo-2,3-dihydropyrimidin-1(6H)-yl)-
2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit  (hdén hop
gdm bbén chit ddng phén atrop) [vi du 23] (103 mg) dwogc tach bing céch sic ky
long si€u téi han khong dbi xtng nhu sau: cot: CHIRALPAK® AD-H (3 x 25 cm,
5 um); pha dong: CO,-IPA (60:40) & tbc do 85 ml/phut; ché phim méu: 6,1 mg/ml
trong MeCN-MeOH theo ty 1€ 1:1; tiém: 1,0 ml. Pic th® tu rira giai khoi cot dugce
tinh ché thém bang sic ky cot trén silicagel (4 g), rira giai bing EtOAc-hexan
(gradien tlr 60-80%), dé thu dugc chit ddng phéan atrop duy nhét 3-clo-4-(R)-(3-(3-
(4-flophenyl)-2,6-dioxo-2,3-dihydropyrimidin-1(6H)-yl)-2-metylphenyl)-7-(2-

hydroxypropan-2-yl)-9H-carbazol-1-carboxamit duéi dang chit rdn mau tring nho
(16 mg, hidu sudt 13%). Phd khdi m/z 579 (M+H-H,0)". 'H NMR (400 MHz,
MeOH-d,) 6 8,06 (s, 1H), 7,78 (d, J/=7,9 Hz, 1H), 7,73 (d, J=1,1 Hz, 1H), 7,57-7,50
(m, 3H), 7,47-7,43 (m, 1H), 7,32 (dd, J/=7,5, 1,1 Hz, 1H), 7,27 (t, J/=8,7 Hz, 2H),
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7,11 (dd, J=8,5, 1,7 Hz, 1H), 6,88 (d, J=8,4 Hz, 1H), 6,01 (d, J/=7,9 Hz, 1H), 1,84
(s, 3H), 1,58 (d, /=3,1 Hz, 6H).

Vidu 25
6-clo-5-(3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-2-(S)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-

carboxamit (hn hop gdm bdn chit ddng phan atrop)

éH3 F (25)

Hdn hop gdm (S)»5-bromo-6-010-2-(2-hydroxypropan—2-yl)-2,3,4,9-tetrahydrd-lH-
carbazol-8-carboxamit [hop chat trung gian sb 31] (100 mg, 0,259 mmol), 8-flo-1-
metyl-3-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-
2,4(1H,3H)-dion [hop chit trung gian s 2] (112 mg, 0,272 mmol), Cs,CO; (169
mg, 0,519 mmol) va san phim cong DCM PdCl,(dppf) (16,9 mg, 0,021 mmol)
trong THF (4,3 ml) va nuéc (1,1 ml) duge gia nhi€t & nhiét 46 50°C trong 17,5 h.
Hdn hop di ngudi duge pha loing bang EtOAc, rira 1an lugt bing nudc va nude
mudi, 1am kho va c6. Cin duoc tinh ché bang cach séc ky cot trén silicagel (24g),
rira giai bang EtOAc-hexan (gradien tir 50-80%). San phdm khong tinh khiét duogc
tinh ché thém bing HPLC didu ché & thu dugc 6-clo-5-(3-(8-flo-1-metyl-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-2-(S)-(2-hydroxypropan-2-
y1)-2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit (hdn hgp gdm bén chét ddng phéan
atrop) (76 mg, hiéu suit 50%). Phd khéi m/z 589 (M+H)*. 'H NMR (500 MHz,
DMSO-ds) 6 10,89 (s, 1H), 8,13 (br. s., 1H), 7,94 (d, J=7,9 Hz, 1H), 7,76-7,68 (m,
2H), 7,46 (br. s., 1H), 7,40-7,28 (m, 3H), 7,22-7,16 (m, 1H), 4,21-4,13 (m, 1H),
3,77-3,64 (m, 3H), 2,95-2,82 (m, 1H), 2,40 (d, /=16,3 Hz, 1H), 1,94-1,70 (m, 3H),
1,70-1,61 (m, 3H), 1,58-1,48 (m, 1H), 1,16-1,02 (m, 7H).

Vidu 26
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6-clo-5-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo- 1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-2-(S)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-
carboxamit (chit ddng phan atrop duy nhét)

Oy NH;
H
N
HO, \ O al
H3C CH3 CHBO
9@/
N‘ e,
CH; F (26)

Mau chtra 6-clo-5-(3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-y1)-2-
metylphenyl)-2-(S)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-
carboxamit (hén hop gdm bdn chét ddng phan atrop) [vi du 25] (76 mg) dugce tach
bang cach sic ky 16ng siéu t6i han khong dbi xing nhu sau: cot: CHIRALPAK®
OD-H (3 x 25 cm, 5 pm); pha dong: CO,-MeOH (70:30) & téc do 180 ml/phut,
35°C, 100 bar; ché phdm miu: 8,35 mg/ml trong MeOH-DCM (4:1); tiém: 3,0 ml.
Pic thir nhat rira giai khoi cot duge tinh ché thém bing sic ky cot trén silicagel (4
g), rira giai bang EtOAc-hexan (gradien tir 50-80%), dé thu duoc 6-clo-5-(R)-(3-
(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-2-
(S)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro- 1H-carbazol-8-carboxamit dudi
dang chét rdn mau tring (33,6 mg, hiéu suét 47%). Phd khéi m/z 589 (M+H)". 'H
NMR (400 MHz, MeOH-d,) & 8,06-7,99 (m, 1H), 7,69 (s, 1H), 7,60 (ddd, J=14,3,
8,1, 1,4 Hz, 1H), 7,40 (d, J/=7,5 Hz, 1H), 7,34-7,27 (m, 2H), 7,24 (dd, J=7,5, 1,1
Hz, 1H), 3,85 (d, J/=7,9 Hz, 3H), 2,90 (dd, J=16,5, 5,1 Hz, 1H), 2,56 (dd, J=16,4,
12,0 Hz, 1H), 2,10-2,02 (m, 1H), 2,00-1,84 (m, 2H), 1,77 (s, 3H), 1,75-1,68 (m,
1H), 1,28 (d, J/=3,1 Hz, 1H), 1,22 (d, /=2,2 Hz, 6H).

Vidu27

6-flo-5-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3 (4H)-yl)-2-
metylphenyl)-2-(R)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-
carboxamit (chit ddng phan atrop duy nhét)
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O+ _NH,
H
N
HO \ F
HaC CHs

CH;, o
O \\\\I |//
N ™
oA

éH3 F 27)

Piéu ché 27A: 6-flo-5-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)-2-metylphenyl)-2-(R)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-
carbazol-8-carboxamit (hdn hop gdém 2 chit ddng phan atrop)

Hdn hop gdm (R)-5-bromo-6-flo-2-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-
carbazol-8-carboxamit (chit déng phan d6i 4nh duy nhit) [hop chét trung gian sb
25] (5,00 g, 13,5 mmol), 8-flo-1-metyl-3-(S)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl) quinazolin-2,4(1H,3H)-dion [hop chét trung gian sb 10]
(6,94 g, 16,9 mmol), dung dich nudc K3PO4 2 M (20,3 ml, 40,6 mmol) va THF (60
ml) dugc dua vao ba chu trinh nap-thdo khi nito. Hon hop nay duoc xir Iy bang
1,1'-bis(di-tert-butylphosphino) feroxen paladi(Il) clorua (441 mg, 677 pumol) va
dwa vao hai chu trinh nap-thdo khi nito nita. Khudy hdn hop nay & nhiét do trong
phong qua dém. Hon hop nay dugc pha lodng bang EtOAc, rira 1an luot bing nudc
va nuéc mudi, va 1am khé va cd. Cin duge tinh ché bing cach sic ky cot trén
silicagel, rira giai bang EtOAc-hexan (lan luot 13 50%, 62%, 75% va 85%), dé thu
dugc  6-flo-5-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-2-(R)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-
carboxamit (hdn hgp gdm hai chit dong phan atrop) dué6i dang chit rin mau trang
nhd (6,77 g, hiéu sudt 87%). Phd khdi m/z 573 (M+H)". '"H NMR (500 MHz,
DMSO-dg) 6 10,79-10,74 (m, 1H), 8,05 (br. s., 1H), 7,98-7,93 (m, 1H), 7,76-7,69
(m, 1H), 7,57-7,51 (m, 1H), 7,43 (br. s., 1H), 7,40-7,26 (m, 4H), 4,19-4,13 (m, 1H),
3,74-3,68 (m, 3H), 2,94-2,84 (m, 1H), 2,49-2,35 (m, 2H), 1,92-1,80 (m, 3H), 1,76-
1,68 (m, 3H), 1,62-1,52 (m, 1H), va 1,12-1,06 (m, 6H).

Vi du 27:
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Miu chira 6-flo-5-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3 (4H)-
yl)-2-metylphenyl)-2-(R)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro- 1H-carbazol-
8-carboxamit (hdn hop gdm hai chit ddng phén atrop) duoc tich bing cach séc ky
16ng siéu t6i han khong ddi xtng nhu sau: cot: CHIRALPAK® AS-H (3 x 25 cm, 5
um); pha dong: CO,-MeOH (70:30) & tdc do 120 ml/phut, 35°C, 100 bar; ché phim
mau: 9 mg/ml trong MeOH; tiém: 1,7 ml. Pic thi nhét rira giai khéi cot thu dugc 6-
flo-5-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-2-(R)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro- 1H-carbazol-8-
carboxamit. Do tinh khiét khong dbi xtg dwoc xac dinh 13 16n hon 99,5%. Phd
khdi m/z 573 (M+H)". "TH NMR (500 MHz, DMSO-de) & 10,76 (s, 1H), 8,05 (br. s.,
1H), 7,96 (d, J=7,8 Hz, 1H), 7,72 (ddd, J=14.3, 8,0, 1,2 Hz, 1H), 7,55 (d, J=10,8
Hz, 1H), 7,44 (br. s., 1H), 7,40-7,36 (m, 1H), 7,35-7,28 (m, 3H), 4,18 (s, 1H), 3,72
(d, J=8,0 Hz, 3H), 2,89 (dd, J=16,9, 4,4 Hz, 1H), 2,45-2,37 (m, 1H), 2,02-1,93 (m,
1H), 1,91-1,82 (m, 2H), 1,57 (td, /=11,7, 3,6 Hz, 1H), va 1,15-1,11 (m, 1H).

Vi du 28
6-flo-5-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2- -
metylphenyl)-2-(S)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-
carboxamit (chit déng phén atrop duy nhét)

O~ _NH,
o O
H;C CH, CH3
\\JI,,
N
oAy
CH; F (28)

Theo quy trinh dugc sir dung @ diéu ché hop chit néu trong vi du 27, (S)-5-bromo-
6-flo-2-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro- 1H-carbazol-8-carboxamit (chit
ddng phan ddi anh duy nhét) [hop chét trung gian sb 26] (0,045 g, 0,122 mmol) va
8-flo-1-metyl-3-(S)-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chét trung gian s§ 10] (0,065 g, 0,158
mmol) dugc chuyén hoa thanh 6-flo-5-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-
- dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-2-(S)-(2-hydroxypropan-2-yl)-
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2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit (hdn hop gdm hai chit déng phan
atrop) dudi dang chét rén mau vang (0,035 g, hi¢u suét 49%). Viéc tach miu chira
chit ndy bang cach sic ky 10ng siéu tdi han khong d6i ximg, bing cach sir dung cac
diéu kién duoc str dung dé tach & vi du 27, thu dugc (12 pic thir nhét rira giai khoi
cot) 6-flo-5-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-
2-metylphenyl)-2-(S)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro- 1H-carbazol-8-
carboxamit. D@ tinh khiét khong dbi ximg dugc xac dinh 13 16n hon 99,5%. Ciu
hinh twong d6i va cAu hinh tuyét d6i dugc xac dinh bing cach phén tich tinh thé
hoc tia x. Phd khéi m/z 573 (M+H)". 'H NMR (500 MHz, DMSO-d) & 10,77 (s,
1H), 8,05 (br. s., 1H), 7,94 (dd, J=7,9, 1,2 Hz, 1H), 7,56-7,52 (m, 1H), 7,43 (br. s.,
1H), 7,40-7,36 (m, 1H), 7,35-7,30 (m, 2H), 7,28 (dd, J=7,5, 1,4 Hz, 1H), 4,15 (s,
1H), 3,75-3,70 (m, 3H), 2,90 (dd, J=16,8, 4,6 Hz, 1H), 2,47-2,39 (m, 1H), 1,93-
1,82 (m, 3H), 1,74 (s, 3H), 1,57 (td, /=11,7, 4,2 Hz, 1H), 1,16-1,11 (m, 1H), va
1,10 (d, J=1,9 Hz, 6H). [o]p: +63,8° (c 2,1, CHCL;). Nhiét 49 bat dau néng chay
DSC = 202,9°C (tdc d9 gia nhiét = 10°C/phut).

C4u hinh tuyét dbi ciia hop chét néu trong vi du 28 duoc xac nhan bing cach phan
tich tia x tinh thé don ciia cac tinh thé dugc tao ra bang cach hoa tan hop chét nay
trong metanol du va lam bay hoi tir tir dung moi & nhiét do trong phong dé thu
dugc solvat di-metanol (dang tinh thé M2-1). Kich thuéc 6 don vi: a=9,24 A, b =
797 A, c=22,12 A, 0 =90,0°, B = 94,1°, y = 90,0°; nhém khong gian: P2;; Phan tir
ctia hop chit néu trong vi du 28/don vi khong d6i xtmg: 1; Thé tich/sé phan tir
trong 6 don vi = 813 A%; M4t do (tinh dwgc) = 1,301 g/cm’. Toa d6 nguyén tir ty 18
& nhiét do 173 K ‘(-100,15°C) duoc dua ra trong Bang 6, va mé ta cu tric dugc

dua ra trén Fig. 5.

Phuong phép khac dé tdng hop hop chét néu trong vi du 28:

Hén hop gdm (8)-5-bromo-6-flo-2-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-
carbazol-8-carboxamit [hop chét trung gian sb 11] (5,00 g, 13,54 mmol), 8-flo-1-
metyl-3-(S)-(2-metyl-3 -(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)quinazolin-2,4(1H,3H)-dion [hop chét trung gian s6 10] (6,67 g, 16,25
mmol), trikali phosphat (dung dich 2 M trong nudc) (20,31 ml, 40,6 mmol), va
tetrahydrofuran (25 ml) dugc dua vao 3 chu trinh nap-thdo khi nito. Hén hop nay
duoc xir Iy bang 1,1'-bis(di-tert-butylphosphino)feroxen paladi diclorua (0,441 g,

0,677 mmol) va hdn hop niy duge dwa vao 2 chu trinh nap-thao khi nito nita. Hn
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hop nay dugc khudy & nhiét do trong phong qua dém, sau do, pha lodng bing
EtOAc, rira 1an lugt bﬁng nuéc va nude mudi, va 1am khd va cb. Can duge tinh ché
bing cach sic ky cot trén silicagel, rira giai bing EtOAc-hexan (lan luot 13 50%,
62%, 75% va 85%), dé thu duoc 6-flo-5-(3-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3-(S)-3(4H)-yl)-2-metylphenyl)-2-(S)-(2-hydroxypropan-2-yl)-
2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit dudi dang chit rin mau tring (6,58 g,
higu suét 85%).

Chét diéu ché dugc bang phuong phap nay (40,03 g, 69,9 mmol) dugc tach bing
cach sic ky 16ng siéu t6i han khong di xtimg dé thu dugc (2S, 5R)-6-flo-5-(3-(8-
flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-2-(S)-(2-
hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit. Viéc tinh ché
thém duogc thuc hién béng cach tao hdn dich chit nay trong metanol, si€u am trong
5 phut, gom chét rin nay bing cach loc, rira chdt rn gom durge bing metanol va
1am khé & nhiét do trong phong dudi ap suét giam dé thu duoc chit rin mau tring
(22,0 g, hidu suit 90%).

Vidu29
4-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)- y1)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-3-metyl-9H-carbazol-1-carboxamit
(chét dc“mg phan atrop duy nhét)

N
O)\ITI
CH; F (29)
Hén hop gdm 4-bromo-7-(2-hydroxypropan-2-yl)-3-metyl-9H-carbazol-1-
carboxamit [hop chit trung gian s6 28] (0,091 g, 0,252 mmol), 8-flo-1-metyl-3-(S)-
(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-
2,4(1H,3H)-dion [hop chat trung gian s6 10] (0,134 g, 0,327 mmol), dung dich
nuée K3P04 2 M (0,378 ml, 0,756 mmol), va THF (2,0 ml) dugc dua vao ba chu
trinh nap-thdo khi nito. Hon hgp nay duge xi ly bang 1,1'-bis(di-tert-
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butylphosphino)feroxen paladi(Il) clorua (8,2 mg, 0,013 mmol) va dva vao hai chu
trinh nap-thdo khi nito bd sung. Hdn hop nay dugc khudy & nhiét do trong phong
qua dém, sau d6, pha lodng bang EtOAc, rira 1in luot bing nudc va nude mudi, va
1am kho va cb. Can duge tinh ché bing cach sic ky cot trén silicagel, rira giai bing
EtOAc-hexan (14n luot 12 50%, 62%, 75% va 85%) dé thu duoc 4-(3-(S)-(8-flo-1-
metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-3-metyl-9H-carbazol-1-carboxamit (hén hop gdém hai chét
ddng phan atrop) dudi dang chit rdn mau vang nhot (0,087 g, hiéu suit 59%). Phd
khéi m/z 547 (M+H-H,0)". 'TH NMR (500 MHz, DMSO-d¢) & 11,20 (s, 1H), 8,10
(br. s., 1H), 7,97 (ddd, J=7.9, 7,2, 1,0 Hz, 1H), 7,90 (s, 1H), 7,78 (s, 1H), 7,76-7,68
(m, 1H), 7,53-7,48 (m, 1H), 7,44 (dd, J=7,9, 1,2 Hz, 1H), 7,40 (br. s., 1H), 7,36-
7,30 (m, 1H), 7,23 (dd, J=7,4, 1,2 Hz, 1H), 6,98 (ddd, J=12,0, 8,4, 1,5 Hz, 1H),
6,68 (t, J=7,9 Hz, 1H), 4,94 (d, J=3,1 Hz, 1H), 3,73 (dd, J=8,2, 3,5 Hz, 3H), 2,17 (s,
- 3H), 1,66 (s, 3H), va 1,48-1,41 (m, 6H).

M3u chira chat nay dugc tich bang cach sic ky 1ong siéu t6i han khéng ddi xtng
nhu sau: cft: CHIRALPAK® AD-H (3 x 25 cm, 5 pm); pha dong: CO,-MeOH
(65:35) & toc d6 150 ml/phut, 40°C; ché phdm miu: 15 mg/ml trong MeOH; tiém:
1,5 ml. Pic tht hai rira gidi khéi cft thu dugc 4-(R)-(3-(S)-(8-flo-1-metyl-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-
3-metyl—9H-carbazol;l-carboxamit. Do tinh khiét khong dbi xémg duogc x4c dinh 1a
16n hon 99%. Phé khéi m/z 547 (M+H-H,0)". '"H NMR (500 MHz, DMSO-d¢) &
11,19 (s, 1H), 8,10 (br. s., 1H), 7,97 (dd, J=7.9, 1,0 Hz, 1H), 7,90 (s, 1H), 7,78 (d,
J=1,1 Hz, 1H), 7,72 (ddd, J=14,3, 8,0, 1,5 Hz, 1H), 7,53-7,48 (m, 1H), 7,44 (dd,
J=7.8, 1,1 Hz, 1H), 7,40 (br. s., 1H), 7,33 (td, J=8,0, 4,2 Hz, 1H), 7,23 (dd, J=7,5,
1,1 Hz, 1H), 6,99 (dd, J=8,5, 1,5 Hz, 1H), 6,69 (d, J=8,6 Hz, 1H), 4,94 (s, 1H),
2,20-2,14 (m, 3H), 1,66 (s, 3H), va 1,45 (d, J=3,6 Hz, 6H).

Cacvidu30va3l

4-(R)-(3-(5-clo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-3-
flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (cac chit ddng phan atrop
duy nhét)
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Pidu ché 30A: 4-(3-(5-clo-1,3-dioxo-1H-pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-
metylphenyl)-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hdn hop
gdm bbn chit ddng phan atrop)

Hbn hop gdbm 4-bromo-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian s& 27] (0,098 g, 0,268 mmol), 5-clo-2-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrido[ 1,2-c]pyrimidin-1,3(2H)-
dion [hop chét trung gian sb 33] (0,144 g, 0,349 mmol), Cs,CO; (0,175 g, 0,537
mmol), va dioxan (1,6 ml) dugc dua vao ba chu trinh nap-théo khi nito. Hén hop
ndy dugc xir Iy bang san phim cong DCM PdCly(dppf) (0,013 g, 0,016 mmol) va
dua vao hai chu trinh nap-théo khi nito nita. Hon hop nay duoc gia nhiét ¢ nhiét do
52°C qua dém. Hon hop da ngudi dugc pha lodng bang EtOAc, rira 1an luot bing
nude va nuée mudi, v 1am kho va c6. Can dugc tinh ché bing HPLC didu ché pha
da0. Céc phan thich hop duge xit Iy bang dung dich nuéc NaHCO; béo hoa v cé.
Cin dugc phén bd gitta EtOAc va nuéce, va 16p hiru co duge rira bang nudc mudi.
Lép nuée dugce chiét bang EtOAc, va 16p hitu co gop lai duoc 'la‘lm kho va cb. Can
dugc tinh ché hai 1an bing cach sic ky cot trén silicagel, rira giai bing EtOAc-
hexan (Ian lugt 13 50%, 65% va 75%) dé thu duoc 4-(3-(5-clo-1,3-dioxo-1H-
pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-3-flo-7-(2-hydroxypropan-2-yl)-
9H-carbazol-1-carboxamit (hdn hop gdm bdn chit déng phan atrop) du6i dang chét
rin mau vang (0,013 g, hiéu sut 8%). Phd khéi m/z 571, 573 (M+H)". 'H NMR
(500 MHz, DMSO-dg) 6 11,39 (d, J=5,3 Hz, 1H), 8,30-8,24 (m, 1H), 8,21 (br. s.,
1H), 7,95 (dd, J=10,5, 1,7 Hz, 1H), 7,84 (s, 1H), 7,60 (d, J=7,2 Hz, 2H), 7,55-7,47
(m, 2H), 7,42-7,39 (m, 1H), 7,04-6,99 (m, 1H), 6,93 (d, J=8,6 Hz, 0.6H), 6,84 (d,
J=8,6 Hz, 0,4H), 6,57 (td, J=7,3, 3,5 Hz, 1H), 6,00 (d, J=8,6 Hz, 1H), 4,98 (s, 1H),
1,78 (d, J=1,9 Hz, 3H), va 1,45 (d, J=3,9 Hz, 6H).
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Cacvidu30va3l:

Maiu chtra 4-(3-(5-clo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-
metylphenyl)-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hdn hop
gbm 4 chit ddng phan atrop) dugc tich bing cach sic ky 1ong siéu t6i han khong
d6i xtmg nhur sau: c6t: CHIRALPAK® AD-H (3 x 25 cm, 5 pm); pha dong: CO,-
IPA (55:45) & tbc o 120 ml/phut, 45°C, 100 bar; ché phdm mau: 5,6 mg/ml trong
MeOH; ti€m: 1,7 ml. Pic thir hai rira gidi khoi c¢6t thu dugc mot chét dﬁ‘)ng phéan
atrop duy nhit 4-(R)-(3-(5-clo-1,3-dioxo-1H-pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-
metylphenyl)-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit [vi du
30]. P9 tinh khiét khong d6i ximg dugce xac dinh 13 16n hon 97,5%. Phd khdi m/z
571 (M+H)". Pic thir tu rira giai khéi c6t thu duge mot chit ddng phéan atrop duy
nhit  khéc 4-(R)-(3-(5-clo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-
metylphenyl)-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit [vi du
31]. P tinh khiét khong dbi ximg dugc xdc dinh 13 16n hon 99,5%. Phé khdi m/z
553 (M+H-H,0)".

Cac vidu32va33

3-clo-4-(R)-(3-(R)-(5-clo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-y1)—9H-carbazbl—l-carboxamit (32),va
3-clo-4-(R)-(3-(S)-(5-clo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3 H)-y1)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (33)

(céc chét ddng phén atrop duy nhét)

OsNH, Os__NH,
H H
N N
HO O O o HO O O .
HC™ b CH30 HsC b CH3O
[
NN rgkN X
OPNF N 02'/,,,/ ¥z
Cl (32) Cl (33)

H6n hop gdm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian s6 3] (1,11 g, 2,91 mmol), 5-clo-2-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrido[1,2-c]pyrimidin-1,3(2H)-
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dion [hop chét trung gian sé 33] (1,00 g, 2,42 mmol) va Cs,CO; (1,58 g, 4,85
mmol) trong THF (8 ml) va nuéc (2 ml) dugc suc bing khi agon trong ba phiit.
Hbn hop dugc xir Iy bang san phdm cong DCM PdCl,(dppf) (0,099 g, 0,121 mmol)
va gia nhiét & nhiét 6 60°C qua dém. Hdn hop d3 ngudi dugc pha lodng bing
EtOAc va rira lan lugt bing nudc va nude mudi. Lép nude gop lai duoc chiét bing
DCM chira mét lugng nhé MeOH. Lép hitu co gop lai duge 1am khd va ¢6 cho dén
khi tao ra két tia mau nau vang, két ta ndy dugc loai bd bing cach loc. Phén dich
loc duge cd va tinh ché bing cach sic ky cot trén silicagel (120 g), rira giai bing
EtOAc-DCM (lan luot 1a 70%, 80%, va 100%), @& thu duoc 3-clo-4-(3-(5-clo-1,3-
dioxo-1H-pyrido[1,2-c] pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-
2-y1)-9H-carbazol-1-carboxamit (hdn hop gdm bbn chit déng phén atrop) duéi
dang chit rin mau vang (993 mg, hiéu sudt 69%). Chét nay duoc tach bing cach
sac ky 1ong siéu t6i han khong d6i xtimg nhu sau: cot: CHIRALPAK® AD-H (3 x
25 cm, 5 um); pha déng: CO,-IPA (50:50) & toc d6 150 ml/phit, 45°C, 100 bar; ché
phidm miu: 5,6 mg/ml trong MeOH-DCM (1:1); tiém: 3 ml. Pic thtr hai rta giai
khoi cot thu duge 3-clo-4-(R)-(3-(R)-(5-clo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-
2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit [vi
du 32]. Phd khéi m/z 587 (M+H)". "H NMR (400 MHz, DMSO-d¢) & 11,50 (s, 1H),
8,27 (s, 2H), 8,14 (s, 1H), 7,84 (d, J~1,1 Hz, 1H), 7,59 (d, /=6,8 Hz, 1H), 7,56-7.,46
(m, 2H), 7,29 (dd, /=74, 1,2 Hz, 1H), 7,01 (dd, /=8,4, 1,5 Hz, IH), 6,64 (d, J=8.,6
Hz, 1H), 6,55 (t, J/=7,3 Hz, 1H), 5,98 (s, 1H), 5,75 (s, 1H), 4,98 (s, 1H), 1,71 (s,
3H), 1,46-1,42 (m, 6H).

| Pic tha tu rda gidi khdi cdt thu dugc 3-clo-4-(R)-(3-(S)-(5-clo-1,3-dioxo-1H-
pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit [vi du 33]. Phb khdi m/z 569 (M+H-H,0)". '"H NMR (400
MHz, DMSO-d¢) 6 11,49 (s, 1H), 8,34-8,24 (m, 2H), 8,14 (s, 1H), 7,84 (d, J=1,1
Hz, 1H), 7,60 (d, J=6,6 Hz, 1H), 7,56-7,46 (m, 2H), 7,28 (dd, J/=7,4, 1,4 Hz, 1H),
6,99 (dd, J=8.,5, 1,7 Hz, 1H), 6,72 (d, J=8,4 Hz, 1H), 6,57 (t, /7,3 Hz, 1H), 5,99
(s, 1H), 5,75 (s, 1H), 4,98 (s, 1H), 1,71 (s, 3H), 1,45-1,42 (m, 6H). [o]p: +332,34°
(c 2,0, CHCl,).

Phuong phéap thay thé diéu ché hop chit néu trong vi du 33:
Hbn hop gbdm 4-bromo-3-clo-7-(2-hydroxypropan-27yl)-9H—carbazol—l-carboxamit

[hop chit trung gian sb 3] (50,5 g, 132 mmol), 5-clo-2-(S)-(2-metyl-3-(4,4,5,5-
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tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)- 1H-pyrido[ 1,2-c]pyrimidin-1,3(2H)-
dion [hop chit trung gian s6 35] (60,1 g, 146 mmol) va Cs,CO; (86 g, 265 mmol)
trong THF (342 ml) va nuée (85 ml) duoc suc bang khi nito trong 5 phut, sau do,
xir ly bang san phdm cong DCM PdCl,(dppf) (11,9 g, 14,57 mmol). Viéc suc khi
nito duoc tiép tuc trong 5 phut nita, sau d6, hdn hop ndy duogc gia nhiét & nhiét d6
62°C duéi khi nito trong 20 h. Hon hop nay duge dé ngudi xudng nhiét do trong
phong, MeOH (300 ml) dugc bd sung vao két hop khudy, 15 phit sau, bd sung
nudce (2 1) vao dé thu duge gdm mau nau gi. Dich ndi duge loai bo, can géom dugc
rira hai 1in bing nuéc va sau d6, tao hdn dich trong EtOAc (2 1) két hop khudy
trong mét giod. Hon hop nay duoc loc, phin dich loc dugc ¢d dén 1-1,5 1 va xir ly
bing heptan (3 1). Hon hop nay duoc khudy trong thdi gian hai ngly, két tia duoc
gom lai bang céch loc, rira bang heptan va 1am kho trong chan khong dé thu duoc
chit ran mau vang (104 g). Chit rin nay dwoc hoa tan trong THF, hip phu trén
CELITE®, 1am kho trong chin khong, dua lén trén nit silicagel va rira giai bang
heptan/EtOAc (10:90) dé thu dugc ddu mau cam-vang (74,87 g). Chét nay dugc séc
- ky cot trén silicagel (3 kg), rira giai bang EtOAc-hexan (gradien tir 40-90%), dé thu
dugc  3-clo-4-(3-(S)-(5-clo-1,3-dioxo-1H-pyrido[1,2-c]  pyrimidin-2(3H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hdn hop gdém
hai chdt ddng phén atrop) dudi dang bot mau vang (44 g, hiéu suit 51%). D& loai
bd paladi du, cin dugc hoa tan trong EtOAc (khoang 300 ml) va khudy véi duhg
dich nudc N-axetyl-L-xystein 10% (500 ml) qua dém. Lép hitu co dugce xir 1y lai
bing dung dich N-axetyl-L-xystein 10% (500 ml) trong séu gid, sau d6, rira 1an
luot bang dung dich NH,OH 5% (hai 14n) va nudc mudi, 1am khd va co dén bot
mau vang (43 g). Chit nay duogc tach bing cich sic ky 16ng siéu téi han khong dbi
ximg nhu sau: cft: CHIRALPAK® AS-H (2 x 50 cm, 10 um); pha ddng: CO,-
MeOH (55:45) & tbc d6 140 ml/phit, 40°C, 100 bar; ché phim mau: 56 mg/ml
trong MeOH-DCM (1:1); tiém: 3,33 ml. Pic thir nhét rira gidi khoi cot thu dugc 3-
clo-4-(R)-(3-(S)-(5-clo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit [vi du 33] dudi
dang chét rin mau vang (18,3 g, hi€u suét 24%).

C4u hinh tuyét déi ctia hgp chét néu trong vi du 33 duoc xac nhan bing cach phan
tich tia x tinh thé don cua cac tinh thé dugc tao ra bang cach hoa tan hop chét nay
trong metanol du va lam bay hoi tir tr dung moi ¢ nhiét do trong phong dé thu
dugc solvat di-metanol (dang tinh thé M2-1). Kich thuée 6 don vi: a=7,41 A, b=
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9,74 A, c = 44,55 A, a = 90,0°, B = 90,0°, y = 90,0°; nhém khong gian: P2,2,2;;
Phén tir ctia hop chét néu trong vi du 33/don vi khong d6i xtng: 1; Thé tich/sb phan
tir trong & don vi = 3214 A’; M4t do (tinh dugc) = 1,346 g/em’. Toa dd nguyén ti
ty 1€ & nhiét d6 173 K (-100,15°C) dugc dua ra trong Bang 7, va md ta cAu tric

dugc dua ra trén Fig. 6.

Vidu 34
3-clo-4-(3-(5-flo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-
7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
(hdn hop gdm bén chéat ddng phan atrop)
~NH,

0
H
N
2 O
HsC CH, CHaO
NJ\N \
N
Fo(34)
Hén hop gdm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chit trung gian sb 3] (0,076 g, 0,200 mmol), 5-flo-2-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrido[ 1,2-c]pyrimidin-1,3(2H)-
dion [hop chét trung gian sb 371 (0,072 g, 0,182 mmol) va Cs,CO; (0,118 g, 0,363
mmol) trong THF (3 ml) va nuéc (0,75 ml) duoc suc bang khi nito trong 2 phut,

o)

sau do, xir Iy bang san phdm cong DCM PdCl,(dppf) (7,4 mg, 9,09 pmol). Viéc suc
khi nito duge tiép tuc trong 30 gidy va binh phan mg duoc day kin. Hn hop niy
dugc khudy & nhiét d6 trong phong qua dém, sau Vdc'), pha lodng bang EtOAc v rira
1an luot bang nude va nude muéi;Lép nuéc gop lai dugc chiét bing DCM. Lép
hiru co gdp lai dugc 1am kho va cb. Can duoc tinh ché bang cach séc ky cot trén
silicagel, rira giai bang EtOAc-hexan, dé thu duoc 3-clo-4-(3-(5-flo-1,3-dioxo-1H-
pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-

carbazol-1-carboxamit (hdn hop gdm bdn chit déng phan atrop) dudi dang chét rin
mau vang (0,049 g, hiéu suit 43%). Phd khéi m/z 571 (M+H)". "H NMR (400
MHz, DMSO-dg) 6 11,52-11,48 (m, 1H), 8,27 (br. s., 1H), 8§,15-8,09 (m, 2H), 7,84
(s, 1H), 7,59 (br. s., 1H), 7,56-7,46 (m, 2H), 7,30-7,26 (m, 1H), 7,03-6,97 (m, 1H),
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6,72 (d, J=8,4 Hz, 1H), 6,60-6,51 (m, 2H), 5,85 (s, 1H), 4,98 (s, 1H), 1,71 (s, 3H),
1,46-1,42 (m, 6H).

Cacvidu35va36

3-clo-4-(R)-(3-(5-flo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-y1)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit

(cac chét ddng phan atrop duy nhét)

Os_NH,
H
o)
A e
HCT Ly, CHy
CI %
N N7
o 7 Z

F(35,36)

Miu chia 3-clo-4-(3-(5-flo-1,3-dioxo-1H-pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hdn hop gdm
bbn chit ddng phéan atrop) [vi du 34] (690 mg) duoc tach bang cach sic ky 16ng
siéu t6i han khong d6i xting nhu sau: cot: CHIRALPAK® IB (2 x 25 cm, 5 pm);
pha déng: CO,-MeOH (63:37) ¢ tbc do 50 ml/phut, 45°C, 100 bar. Pic thi nhit rira
giai khoi cot thu dugc mét chit ddng phan atrop duy nhit 3-clo-4-(R)-(3-(5-flo-1,3-
dioxo-1H-pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-
2-yl)-9H-carbazol-1-carboxamit [vi du 35]. Phd khéi m/z 571 (M+H)". '"H NMR
(400 MHz, DMSO-d¢) 8 11,50 (s, 1H), 8,27 (br. s., 1H), 8,14 (s, 1H), 8,11 (d, J=7,5
Hz, 1H), 7,84 (d, J=1,1 Hz, 1H), 7,59 (br. s., 1H), 7,56-7,51 (m, 1H), 7,49-7,46 (m,
1H), 7,29 (dd, J=7,5, 1,3 Hz, 1H), 7,23 (dd, J=10,3, 7,5 Hz, 1H), 7,01 (dd, J=8,4,
1,5 Hz, 1H), 6,65 (d, J=8,6 Hz, 1H), 6,54 (td, J=7.4, 5,2 Hz, 1H), 5,85 (s, 1H), 4,98
(s, 1H), 1,71 (s, 3H), 1,48-1,41 (m, 6H).

Pic thi ba rira giai khoi cot thu duge mot chat ddng phén atrop duy nhét khéc 3-clo-
4-(R)-(3-(5-flo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-
(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit [vi du 36]. Phd khbi m/z 553
(M+H-H,0)". 'H NMR (400 MHz, DMSO-ds) & 11,49 (s, 1H), 8,27 (br. s., 1H),
8,14 (s, 1H), 8,10 (d,‘ J=1,7 Hz, 1H), 7,83 (s, 1H), 7,59 (br. s., 1H), 7,56-7,45 (m,
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2H), 7,30-7,20 (m, 2H), 6,99 (d, J/=8,6 Hz, 1H), 6,72 (d, /=8,6 Hz, 1H), 6,56 (td,
J=1,5, 5,3 Hz, 1H), 5,85 (s, 1H), 4,98 (s, 1H), 1,71 (s, 3H), 1,45-1,42 (m, 6H).

Vidu 37
3-clo-7-(2-hydroxypropan-2-yl)-4-(3-(5-metoxy-1,3-dioxo-1H-pyrido[ 1,2-c]
pyrimidin-2(3H)-yl)-2-metylphenyl)-9H-carbazol-1-carboxamit
(hdn hop gdm bdn chit ddng phan atrop)

NH,

@)
H
N
HO
S
H3C CH3

NG ¥
B
o NG

OCHg (37)
Hbn hop gdm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1-carboxamit
[hop chét trung gian s6 3] (0,051 g, 0,135 mmol), 5-metoxy-2-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrido[ 1,2-c]pyrimidin-1,3(2H)-
dion [hop chét trung gian s 32] (0,050 g, 0,122 mmol) va Cs,CO; (0,080 g, 0,245
mmol) trong THF (2 ml) va nuéc (0,5 ml) duge suc bang khi nito trong 2 phut, sau
do, xir 1y bang san phidm cong DCM PdCl,(dppf) (5,0 mg, 6,12 umol). Viée suc khi
nito dugc tiép tuc trong 30 gidy va binh phan umg dugc day kin. Hon hop nay dugc
gia nhiét & nhiét d6 60°C qua dém. Hdn hop di ngudi duoc pha lodng bing DCM
va MeOH, 1am khé va cd. Cin duoc tinh ché bing cach sic ky cot trén silicagel,
rira giai bing EtOAc-hexan, dé thu duoc 3-clo-7-(2-hydroxypropan-2-yl)-4-(3-(5-
metoxy-1,3-dioxo-1H-pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-9H-
carbazol-1-carboxamit (hdn hop gdm bdn chit ddng phan atrop) duéi dang chét rin
mau vang (32,8 mg, hidu sudt 44%). Phd khdi m/z 583 (M+H)". 'H NMR (400
MHz, DMSO-dg) 6 11,51-11,47 (m, 1H), 8,27 (br. s., 1H), 8,14 (d, J=1,5 Hz, 1H),
7,93 (d, J=7,5 Hz, 1H), 7,83 (s, 1H), 7,59 (br. s., 1H), 7,55-7,45 (m, 3H), 7,30-7,25
(m, 1H), 7,03-6,97 (m, 1H), 6,71 (d, J=8,1 Hz, 1H), 6,56 (q, J/=7,6 Hz, 1H), 5,90 (s,
1H), 4,98 (s, 1H), 3,91 (s, 3H), 1,69 (s, 3H), 1,45-1,42 (m, 6H).

Cac vidu 38 va 39
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3-clo-4-(R)-(3-(5,7-dioxo-5H-thiazolo[3,2-c]pyrimidin-6(7H)-yl)-2-metylphenyl)-
7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (cc chit ddng phan atrop
duy nhat)

Os_NH,
H

1
HO
O Cl
HsC™ CH, O CHs o
NJ\N/\>
0P8 (38, 39)

Hon hop gdm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1-carboxamit
[hop chét trung gian s6 3] (0,139 g, 0,364 mmol), 6-(2-metyl-3-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)-5H-thiazolo[3,2-c]pyrimidin-5,7(6H)-dion  [hop
chat trung gian sé 36] (0,127 g, 0,331 mmol) va Cs,CO; (0,215 g, 0,661 mmol)
trong THF (3,0 ml) va nuéc (0,75 ml) dugce suc bing khi agon trong 3 phut, sau do,
dugc xir ly bang san phdm cong DCM PdCl,(dppf) (0,013 g, 0,017 mmol). Hon
hop nay duge suc bang khi agon trong 30 gidy nita va binh phan ung dugc day kin.
Hdn hop nay dugc khudy & nhiét d6 50°C trong 5 h. Hon hop da ngudi dutc_rc pha
loding bang EtOAc va rira lan luot bing nude va nude mubi. Lép nude gop lai duge
chiét bang EtOAc, va 16p hitu co gdp lai dugc 1am khd va cd. Cin dugc tinh ché
béng cach sic ky cot trén silicagel (80 g), rira giai bing EtOAc-hexan (90%, sau do,
100%), @& thu dugc 3-clo-4-(3-(5,7-dioxo-5H-thiazolo[3,2-c]pyrimidin-6(7H)-yl)-
. 2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit  (hén hop
gbm bdn chét ddng phan atrop) dudi dang chét rin mau nau vang (62,7 mg, hi€u
sudt 32%). Chét nay dugc tach bang cach sic ky 16ng siéu t6i han khéng d6i ximg
nhu sau: cot: CHIRALPAK® AD-H (3 x 25 cm, 5 pum); pha dong: CO,-MeOH
(60:40) & téc @5 85 ml/phut; ché phim miu: 9 mg/ml trong MeOH-DMSO; tiém: 2
ml. Pic thir ba rira giai khéi cot thu dugc mét chit ddng phén atrop duy nhét 3-clo-
4-(R)-(3-(5,7-dioxo-5H-thiazolo[ 3,2-c]pyrimidin-6(7H)-yl)-2-metylphenyl)-7-(2-

hydroxypropan-2-yl)-9H-carbazol-1-carboxamit [vi du 38]. Phd khéi m/z 559
(M+H)*. "TH NMR (400 MHz, DMSO-dg) & 11,50 (s, 1H), 8,27 (br. s., 1H), 8,14 (s,
1H), 7,83 (d, J/=0,9 Hz, 1H), 7,69 (dd, J/=4,6, 0,7 Hz, 1H), 7,59 (br. s., 1H), 7,54-
7,49 (m, 1H), 7,47-7,43 (m, 1H), 7,26 (dd, J=7,4, 1,2 Hz, 1H), 7,03 (d, J=4,6 Hz,
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1H), 6,99 (dd, J=8.,6, 1,5 Hz, 1H), 6,62 (d, /=8,4 Hz, 1H), 6,28 (s, 1H), 4,98 (s,
1H), 1,70 (s, 3H), 1,45-1,42 (m, 6H).

Pic thr tu rira giai khoi ¢t thu duge mot chat ddng phén atrop duy nhét khac 3-clo-
4-(R)-(3-(5,7-dioxo-5H-thiazolo[3,2-c]pyrimidin-6(7H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit [vi du 39]. Phd khdi m/z 541
(M+H-H,0)". '"H NMR (400 MHz, DMSO-ds) & 11,49 (s, 1H), 8,27 (br. s., 1H),
8,13 (s, 1H), 7,83 (d, /=0,9 Hz, 1H), 7,73-7,65 (m, 2H), 7,59 (br. s., 1H), 7,54-7,43
(m, 2H), 7,26 (dd, J=7,5, 1,3 Hz, 1H), 7,05 (d, J/=4,6 Hz, 1H), 6,98 (dd, J=8,5, 1,7
Hz, 1H), 6,71 (d, J/=8,6 Hz, 1H), 6,28 (s, 1H), 1,70 (s, 3H), 1,43 (d, J=2,9 Hz, 6H).

Cacvidu40vadl
3-flo-4-(R)-(3-(5-flo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1 -carboxamit
(cac chét ddng phén atrop duy nhét)
Os_NH,

H
.o
o O
CHs,

H3C CH3 O o)
PN
NG

0]
F (40, 41)

Pidu ché 40A: 3-flo-4-(R)-(3-(5-flo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-
yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hdn hop
gdm hai chét dong phan atrop)

Hon hop gdm 4-bromo-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian s§ 27] (0,200 g, 0,548 mmol), 5-flo-2-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrido[ 1,2-c]pyrimidin-1,3(2H)-
dion [hop chit trung gian s6 37] (0,260 g, 0,657 mmol) va Cs,CO; (0,357 g, 1,10
mmol) trong dioxan (4 ml) va nuéc (1 ml) dugc suc bang khi nito trong 2 pht, sau
6, xtr ly bang san phim cong DCM PdCl,(dppf) (0,022 g, 0,027 mmol). Viéc suc
khi nito duge tiép tuc trong 30 gidy va binh phan tng duogc ddy kin. Hon hop nay
dugc gia nhiét & nhiét do 60°C qua dém. Hon hop d ngudi dugc pha loing bing
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EtOAc va rira 1an luot bing nuée va nude mubi. Lép nude gop lai duge chiét bang
DCM, va 16p hitu co gop lai duge 1am kho va cd. Cin duoc tinh ché béng céch sic
ky cot trén silicagel, rira giai bing EtOAc-hexan, dé thu dwoc 3-flo-4-(3-(5-flo-1,3-
dioxo-1H-pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-

2-yl)-9H-carbazol-1-carboxamit (hdn hop gdm bbn chit ddng phan atrop) dudi

dang chit rin mau vang (0,194 g, hiéu suit 63%).

Cacvidud40va4l:

Miu chta  3-flo-4-(3-(5-flo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl1)-9H-carbazol-1-carboxamit (hén hop gbém
bdn chit ddng phan atrop) dugc tach bing cach sic ky 1dng siéu t6i han khong dbi
xtng nhu sau: cdt: CHIRALPAK® OD-H (5 x 25 cm, 5 pm); pha dong: CO,-IPA
(55:45) & téc @ 120 ml/phat, 50°C, 100 bar; ché phim mAu: 6,8 mg/ml trong
MeOH-CHCl; (1:1); tiém: 1 ml. Pic th& nhét rira giai khéi cot thu duge mot chét
déng phan atrop duy nhét 3-flo-4-(R)-(3-(5-flo-1,3-dioxo-1H-pyrido[ 1,2-
c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-
carboxamit [vi du 40]. Phd khéi m/z 555 (M+H)". "H NMR (400 MHz, DMSO-dq)
0 11,40 (s, 1H), 8,21 (br. s., 1H), 8,12 (d, J=7,5 Hz, 1H), 7,95 (d, J=10,8 Hz, 1H),
7,84 (d, J=1,1 Hz, 1H), 7,60 (br. s., 1H), 7,56-7,46 (m, 2H), 7,41 (dd, J=7,4, 1,4 Hz,
1H), 7,23 (dd, J=10,2, 7,4 Hz, 1H), 7,02 (dd, J=8,6, 1,5 Hz, 1H), 6,88-6,82 (m, 1H),
6,56 (td, J=7.4, 5,2 Hz, 1H), 5,86 (s, 1H), 4,98 (s, 1H), 1,77 (s, 3H), 1,47-1,42 (m,
6H).

Pic thir ba rira giai khoi cot thu duge mot chat ddng phén atrop duy nhét khac 3-flo-
4-(R)-(3-(5-flo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-
(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit [vi du 41]. Phd khdi m/z 537
(M+H-H,0)". '"H NMR (400 MHz, DMSO-d) 5 11,41 (s, 1H), 8,29-8,17 (m, 1H),
8,13 (d, J=7,3 Hz, 1H), 7,96 (d, J=10,8 Hz, 1H), 7,85 (d, J=1,1 Hz, 1H), 7,65-7,57
(m, 1H), 7,57-7,47 (m, 2H), 7,43 (d, J=1,5 Hz, 1H), 7,28-7,21 (m, 1H), 7,02 (d,
J=1,5 Hz, 1H), 6,90-6,83 (m, 1H), 6,64-6,53 (m, 1H), 5,87 (s, 1H), 4,99 (s, 1H),
1,78 (s, 3H), 1,48-1,44 (m, 6H).

Phuong phap thay thé diéu ché 3-flo-4-(R)-(3-(5-flo-1,3-dioxo-1H-pyrido[1,2-c]
pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-

carboxamit (chit dong phan atrop duy nhét) [vi du 41]:
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Hon hop gdm 4-bromo-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chit trung gian s§ 27] (6,00 g, 16,4 mmol), 5-flo-2-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)- | H-pyrido[ 1,2-c]pyrimidin-1,3(2H)-
dion (chit ddng phan d6i anh duy nhat) [hop chét trung gian sé 38] (7,81 g, 19,7
mmol), dung dich nuéc K;PO4 2 M (24,6 ml, 49,3 mmol), va THF (70 ml) duoc
dwra vao ba chu trinh nap-thao khi nito. Hén hop nay dugc xir Iy bang 1,1'-bis(di-
tert-butylphosphino)feroxen paladi(Il) clorua (0,535 g, 0,821 mmol), va dua vao
hai chu trinh nap-thao khi nito nita. Khudy hdn hop nay & nhiét d6 trong phong qua
dém. Hon hop ndy dugc pha lodng bing EtOAc, rira lan luot biang nudc va nudce
mudi, va 1am khé. Lp nude duge loc va chit rdn gom duge duge bd sung vao 16p
hitu co. Lép hitu co duge cd, va can duge tinh ché bﬁng cach sic ky cot trén
silicagel, rira giai bing EtOAc-hexan (lan lugt 13 50%, 62%, 75%, 85% va 100%),
@ thu dugc 3-flo-4-(3-(5-flo-1,3-dioxo-1H-pyrido [1,2-c]pyrimidin-2(3H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan—2-yl)-9H-carbazol;l-carboxamit (hdén hop gdm
hai chdt ddng phan atrop) dudi dang chét rin mau vang (8,55 g, hiéu suit 94%).
M3u chira cht nay (dugc gdp v6i cac mé khéc ciia chét nay) duge tach bing cach
sdc ky 1ong siéu téi han khéng d6i xtmg nhu sau: c6t: CHIRALPAK® IC (3 x 25
cm, 5 pm); pha dong: CO,-MeOH (50:50) & tbc do 165 ml/phut, 45°C, 100 bar; ché
phdm méu: 55 mg/ml trong MeOH-THF-DMSO (2:1:1); tiém: 3 ml. Pic thir nhit
rira giai khoi cot thu duge chit ddng phan atrop duy nhit 3-flo-4-(R)-(3-(5-flo-1,3-
dioxo-1H-pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-
2-yl)-9H-carbazol-1-carboxamit [vi du 41].

Vidu42
3-clo-4-(2-clo-3-(1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol- 1-carboxamit (hdn hgp gém bén chit déng phan
atrop)
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éH3 (42)
Hbn hop gdm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian s6 3] (36 mg, 0,094 mmol), (Z)-4-((2-clo-3-(4,4,5,5-
tetrametyl- 1,3,2-dioxaborolan-2-yl)phenyl)imino)-1-metyl-1H-
benzo[d][1,3]oxazin-2(4H)-on [hop chét trung gian sb 40] (42,8 mg, 0,104 mmol),
EtOH (1 ml), toluen (1 ml) va dung dich nudc Na,CO3; 2 M (0,16 ml, 0,311 mmol)
dugc suc bing khi nito trong 5 phuat. Hoén hop ndy dugc xir 1y bing
tetrakis(triphenylphosphin)paladi (8,7 mg, 7,55 pmol), va binh phan Gng dugc diy
kin va gia nhiét & nhiét d 90°C trong 16 h. Hon hop dd ngudi dugc phan b giira
EtOAc va nuéc, va pha hiru co duge 1am kho va ¢6. Cin dugc tinh ché b@'mg cach
sdc ky cot trén silicagel (4 g), rira giai bing MeOH-DCM chira 1% TEA (gradien tir
0-5%). Chét thu dugc dugce tinh ché thém bing HPLC didu ché (PHENOMENEX®
Axia Cyg 30 x 100 mm), rira giai bing MeCN-nudc chira 0,1% TFA (gradien tir 20-
100%, 30 ml/phut). Cac phan thich hop duoc xir ly bang dung dich nudc NaHCO;
bdo hoa va cb. Cin dugc phan bd giita EtOAc va nuéce, va pha hitu co dugc rira
bang nuéc mubi, 1am khod va ¢ dé thu dugc 3-clo-4-(2-clo-3-(1-metyl-2,4-dioxo-
1,2-dihydroquinazolin-3(4H)-yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-
carboxamit (hdn hgp gém bén chit ddng phan atrop) duéi dang chét rin mau tring
(2,5 mg, hiéu sudt 4%). Phd khédi m/z 569 (M+H-H,0)*. '"H NMR (400 MHz,
clorofom-d) 6 8,38-8,23 (m, 1H), 7,73 (d, J=1,5 Hz, 2H), 7,70-7,66 (m, 1H), 7,64
(s, 1H), 7,60-7,55 (m, 1H), 7,51-7,45 (m, 1H), 7,37-7,28 (m, 2H), 7,26-7,20 (m,
1H), 7,10-6,78 (m, 1H), 3,70 (s, 2H), 3,67 (s, 1H), 1,65 (s, 4H), 1,64 (s, 2H).

Vidu 43

3-clo-4-(R)-(2-clo-3-(1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl) phenyl)-
7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (chit ddng phan atrop duy
nhét)
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CH3 (43)

Miu chita  3-clo-4-(2-clo-3-(1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hdn hop gébm bdn
chit ddng phén atrop) [vi du 42] (110 mg) dugc tach bang cach sic ky 16ng siéu t&i
han khong d6i xtmg nhu sau: cot: Lux Cel-4 (3 x 25 cm, 5 pm); pha dong: CO,-
MeOH (60:40) & toc d6 85 ml/phut; ché phdm mAiu: 6,7 mg/ml trong MeOH-axeton
(9:1); tiém: 3,0 ml. Pic thir tu rira giai khoi cot thu duoc chit dong phan atrop duy
nhét 3-clo-4-(R)-(2-clo-3-(1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit duéi dang chit rin
mau vang (20 mg, hidu suat 18%). Phd khéi m/z 569 (M+H-H,0)". '"H NMR (400
MHz, clorofom-d) ¢ 10,44 (s, 1H), 8,41-8,17 (m, 1H), 7,78-7,72 (m, 2H), 7,68 (s,
1H), 7,65-7,60 (m, 1H), 7,59-7,54 (m, 1H), 7,46 (d, /=7,5 Hz, 1H), 7,34-7,28 (m,
2H), 7,25 (s, 1H), 7,01 (d, J=8,6 Hz, 1H), 3,70 (s, 3H), 1,64 (s, 6H).

- Vidu44
3-clo-4-(2-clo-3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)
phenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
(h&n hop gdbm bén chit déng phan atrop)

NH,

CI

HiC” G,

A

CH3 F (44)
Hbn hop gdém 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian s§ 3] (30' mg, 0,079 mmol), 3-(2-clo-3-(4,4,5,5-tetrametyl-
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1,3,2-dioxaborolan-2-yl)phenyl)-8-flo-1-metylquinazolin-2,4(1H,3H)-dion [hop
chét trung gian s6 41] (40,6 mg, 0.094mmol), EtOH (1 ml), toluen (1 ml) va dung
dich nudc Na,CO3 2 M (0,13 ml, 0,26 mmol) dugce suc bﬁng khi nito trong 5 phut.
Hdn hop ndy duoc xir Iy bang tetrakis(triphenylphosphin)paladi (7,3 mg, 6,29
pmol), va binh phan tng dugc day kin va gia nhiét & nhiét do 90°C trong 16 h. Hon
hop dd ngudi duge phan bé giita EtOAc va nuéce, va pha hitu co duge 1am khd va
cd. Can dugc tinh ché bing cich sic ky cot trén silicagel (12 g), rira giai bing
MeOH-DCM chira 1% TEA (gradien tir 0-5%). Chét thu dugc dugce tinh ché thém
bang HPLC diéu ché (PHENOMENEX® Axia C;s 30 x 100 mm), rira gidi bing
MeCN-nudc chira 0,1% TFA (gradien tir 20-100%, 10 phtt, 30 ml/phit). Cac phan
thich hop dugc xir Iy bing dung dich nuéc NaHCO; béo hda va c6. Cin duoc phan
b gitta EtOAc va nudc, va pha hitu co duge rira bang nude mudi, 1am kho va co dé
thu dugc 3-clo-4-(2-clo-3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3 (4H)-
yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hdn hop gdm bén
chét ddng phan atrop) dudi dang chét rén mau trang (6 mg, hiéu sudt 11%). Phd
khdi m/z 587 (M+H-H,0)". "H NMR (400 MHz, clorofom-d) 5 10,46 (s, 1H), 7,74
(s, 1H), 7,68 (s, 1H), 7,66-7,61 (m, 1H), 7,59-7,54 (m, 1H), 7,51-7,46 (m, 2H),
7,27-7,17 (m, 2H), 7,06-6,88 (m, 1H), 3,88 (dd, J/=11,6, 8,0 Hz, 3H), 1,64 (s, 6H).
F NMR (400 MHz, clorofom-d) & -121,34.

Vidu45

3-clo-4-(R)-(2-clo-3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3 (4H)-
yl)phenyl)-7-(2-hydroxypropan—Z-yl)-9H-carbazol-l-carboxamit (chit dong phan
atrop duy nhét)

C.

CH3 F (45)
Miu  chtra 3-clo-4-(2-clo-3-(1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-
yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (hdn hop gdm bén

HsC Ch,
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chét ddng phan atrop) [vi du 44] (100 mg) duoc tich bang cach sic ky 18ng siéu tGi
han khong d6i xtmg nhu sau: c¢6t: Lux Cel-4 (3 x 25 ¢cm, 5 pm); pha dong: CO,-
MeOH (60:40) & toc dd 85 ml/phut, 50°C, 100 bar; ché phdm miu: 6,7 mg/ml trong
MeOH-axeton (1:1); tiém: 3,0 ml. Pic thi tu rira giai khéi cot thu duoc chit ddng
phin  atrop  duy  nhdt  3-clo-4-(R)-(2-clo-3-(1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-
carboxamit duéi dang chét rin mau vang (9,3 mg). Phd khéi m/z 569 (M+H-H,0)".
'H NMR (400 MHz, clorofom-d) & 10,45 (s, 1H), 8,11 (d, J=7,3 Hz, 1H), 7,73 (s,
1H), 7,72 (d, J/=9,0 Hz, 1H), 7,68 (d, /~1,1 Hz, 1H), 7,67-7,61 (m, 1H), 7,56 (dd,
J=79, 1,8 Hz, 1H), 7,54-7,52 (m, 1H), 7,51-7,42 (m, 2H), 7,26-7,19 (m, 2H), 7,00
(d, /=8,6 Hz, 1H), 3,90 (d, J=8,1 Hz, 3H), 1,64 (s, 6H). ’F NMR (376 MHz,
clorofom-d) 6 -121,33.

Vidu 46
4-(2-clo-3-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-3-flo-
7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit

(h&n hop gdm bbn chét ddng phén atrop)

Hoén hop gdm 4-bromo-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
[hop chét trung gian sé 27] (40 mg, 0,110 mmol), 3-(2-clo-3-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)-8-flo-1-metylquinazolin-2,4(1H,3H)-dion ~ [hop
chét trung gian s 41] (47 mg, 0,110 mmol), Cs,CO; (107 mg, 0,329 mmol), dioxan
(8 ml) va nuéce (2 ml) dugce suc bang khi nito trong 10 phit. Hon hop nay duogc xir
1y bing san pham cong DCM PdCly(dppf) (7,2 mg, 8,76 pumol), va gia nhiét & nhiét
d6 60°C qua dém. Hn hop d3 ngudi duoc phan bd gitta EtOAc va nude. Pha hiru
co duge 1am khé va cd. Can dugce tinh ché bing cach sic ky cot trén silicagel, rira
giai bing MeOH-DCM (gradien tir 0-5%), d& thu dugc 4-(2-clo-3-(8-flo-1-metyl-
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2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-3-flo-7-(2-hydroxypropan-2-
y1)-9H-carbazol-1-carboxamit (hdn hgp gdm bén chit ddng phan atrop) dudi dang
chét rdn mau tring (20 mg, hiéu suit 31%). Phd khdi m/z 569 (M+H-H,0)". 'H
NMR (400 MHz, clorofom-d) & 10,46 (s, 1H), 7,74 (s, 1H), 7,68 (s, 1H), 7,66-7,61
(m, 1H), 7,59-7,54 (m, 1H), 7,51-7,46 (m, 2H), 7,27-7,17 (m, 2H), 7,06-6,88 (m,
1H), 3,88 (dd, J=11,6, 8,0 Hz, 3H), 1,64 (s, 6H). '°F NMR (400 MHz, clorofom-d)
§-121,34, -127,34.

Vidu 47
3-clo-4-(R)-(2-clo-3-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-7-
(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (chit ddng phan atrop duy nhét)

Os__NH,
H

N
oI
cl

HsC CH; Cl 0
S

O)\” ‘

F @7
Hbn hop gdm 4-bromo-3-clo-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1-carboxamit
[hop chit trung gian sb 3] (103 mg, 0,269 mmol), 3-(2-clo-3-(4,4,5,5-tetrametyi-
1,3,2-dioxaborolan-2-yl)phenyl)-8-floquinazolin-2,4(1H,3H)-dion [hop chit trung
gian s6 42] (140 mg, 0,336 mmol), THF (5 ml), dung dich nu6c K3PO,4 2 M (0,504
ml, 1,01 mmol) dugc suc bang khi nito trong 15 phut. Hon hop nay duoc xir ly
bang 1,1'-bis(di-tert-butylphosphino)feroxen paladi(Il) clorua (17,5 mg, 0,027
mmol) va khudy & nhiét do trong phong qua dém. Hon hop nay dugc ¢d, va cin
duge phan bd gitra EtOAc va nuéce. Pha hitu co dugce 1lam khé va ¢6. Cin dugce tinh
ché bang HPLC diéu ché. Cac phdn thich hop duoc xir 1y bing dung dich nuéc
NaHCO; bao hoa va c6. Cin dang nuée dugce chiét b?mg EtOAc. Pha hitu co duoc
rira 14n luot béng nuéc va nude mudi, va 1am kho va co dé thu dugc 3-clo-4-(2-clo-
3-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-7-(2-hydroxypropan-2-
y1)-9H-carbazol-1-carboxamit (hdn hgp gdm bén chét ddng phan atrop) (30 mg,
hiéu sudt 15%). Chit nay dugc tach bang cach séc ky 16ng siéu t6i han khong dbi
xtmg nhu sau: cot: CHIRALCEL® OJ-H (3 x 25 c¢cm, 5 pm); pha d(fmg; CO,-
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MeOH-MeCN (65:17,5:17,5) & téc d6 85 ml/phut; ché phim méu: 6,8 mg/ml trong
MeOH-CHCI; (1:1); tiém: 3,0 ml. Pic thir nhét rira giai khéi cot thu duge chét dong
phan atrop duy nhét 3-clo-4-(R)-(2-clo-3-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit. Ph khéi
m/z 573 (M+H-H,0)". '"H NMR (500 MHz, DMSO-dq) & 11,63-11,48 (m, 1H),
8,39-8,25 (m, 1H), 8,17-8,12 (m, 1H), 7,99-7,92 (m, 1H), 7,88-7,85 (m, 1H), 7,85-
7,81 (m, 1H), 7,81-7,76 (m, 1H), 7,76-7,70 (m, 1H), 7,70-7,62 (m, 2H), 7,57-7,46
(m, 1H), 7,32-7,20 (m, 1H), 7,13-6,99 (m, 1H), 6,77-6,63 (m, 1H), 5,10-4,98 (m,
1H), 1,47-1,45 (m, 6H). ’F NMR (400 MHz, clorofom-d) & -129,63.

Céc hop chét trong Bang 10 duoc diéu ché bang céc quy trinh twong tu nhur cac quy
trinh dwgc md ta trén ddy, bang cach sir dung cac hop chit trung gian duge mo ta
hoic dugc didu ché bing cac phuong phap twong tr nhur cic phuong phéap duge md

ta.

Bang 10
Khoi
Vi , o
) Céu trac Métda | lwgng | Phd khéi
U
’ phén tir
O<__NH,
H
N Chét ddn
o P .
han atrop | 571
48 | HiC CHs PRRATP | 589,00 .
CHg O | duy nhat (M+H-H,0)
j\ Pic 4
@) N
H ¢
Os_NH,
H
N Hon h
B o R P
om bon 555
49 | HC CHa SO | 572,54 .
CHg O o chit ddng (M+H-H,0)
j‘\ phén atrop
(0] N
H o f
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Vi Khéi
i . g
d Cau trac Mo ta lugng Pho khoi
u
) phén tir
Ox__NH,
H
N P
O Chét ddng
o P
50 | e CH, phéan atrop 57254 555
3 CH 0 A ’ +
3 O | duy nhat (M+H-H,0)
)N\ Pic 2
O~ N
H o F
O~__NH,
. H r Y
o N O Chét ddng
F A
51 | HsC O CHs phanatrf)p 554,55 >7 .
CHs; O clj duy nhat (M+H-H,0)
N Pic 3
O)\N
H
O~__NH,
H
N £
HO O O Chat dong
F A
han atro 554
52| ML, CHy PERER 571,60 .
1 duy nhat (M+H-H,0)
i‘ Pic 2
o
Cbh; F
O<__NH,
H
N Lo X
O Chat dong
o
53| e CH, phan atrop 57101 553
*7 CH 0 duv nhé , .
‘ | uy nhat (M+H-H,0)
‘ j\ Pic 3
O~ N

H Cl
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Vi Khoi
i . 2
q Cau tric Mo ta lugng Pho khoi
u .
' phén tir
Chét dong
han atro 553
54 P . P 571,01 .
duy nhat (M+H-H,0)
Pic 4
Chat dong
han atro 575
55 P . P 575,04 .
duy nhat (M+H)
Pic 2
07 N
F
Chét dong
phén atrop 575
56 . 575,04 .
duy nhat (M+H)
Pic 4
Chét dong
phan atrop 593
57 . 593,03 .
duy nhat (M+H)
Pic 1
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Vi Khoi
1 . " ,
. Céu tric Mota | luong | Phd khéi
u
phan tir
Os_NH,
O Chét ddng
" han atro 592
58 H30>\ CH3 PRERETP 1 592,08 .
Hs O u duy nhét (M+H)
A " Pic 2
CD,
Os__NH,
Chét dong
han atro 559
59 P P 1 558 58 .
duy nhat (M+H)
Pic 2
Chét dong
han atro 569
60 PRERETOP 1 589,00 .
duy nhat (M+H-H,0)
Pic 4
Chét dong
han atro 569
61 PRRETOP | 589,00 .
duy nhat (M+H-H,0)
Pic2-

CHs F
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Vi Khoi
1 , . ,
. Chu truc Mbta | luong | Phd khéi
u
phén tir
Os__NH,
H
N s
o O F Chét ddng
" han atro 576
62 H30>\CH B PERETP | 575,63 .
3 O : duy nhit (M+H)
N Pic 2
OAN«Q
CD; F
O~__NH,
H
N £, o
HO S O Chat dong
({LLLE F h’\
. an atro 575
63 | i ), CHs PRERETP | 575,04 .
3 O ! duy nhat (M+H)
N Pic 3
PN
H Cl
O _NH,
H
N £, A
HO S O Chat dong
m..---. F han atro 575
64 | HC'L CHy P oP 575,04 .
3 O )?\ duy nhét (M+H)
‘ N "NT°S Pic 2
o N
Cl
Os__NH,
H
N O Chét ddng
H
O}Y““" > CHF phén atrop 575
65 | HC L * .| 575,04 .
3 Eiln I duy nhat (M+H)
N™ N7 Pic 4
o N
Cl
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vi Khbi
1 . , ’
4 Cau trtc Mo ta lugng Pho khoi
u
| phén tr
O<_NH,
N ‘o
HO O Chat dong
O CHCH3 phén atrop 533
66 | HC L, 3 | 550,59 .
3 O 0 duy nhét (M+H-H,0)
4?\ Pic 1
07N
H ¢
O NH;
H A, aX
HO Q O Chat dong
F
. han atro 559
67 | HC CHy PERETP 1 558,58 .
CHj O | duy nhat (M+H)
4?\ Pic 1
07 N
H o f
O~__NH,
HO S O Chat dong
‘. F han atro 559
68 | Hoc'), CHy PRREP | 558,58 .
3 O 9 duy nhét (M+H)
N™ "N Pic 2
o N
F
O<_NH,
HO S O Chat dong
. F han atro 559
69 | Hc), CHy PRRETOP | 558,58 )
3 O o duy nhat (M+H)
N™ "N Pic 1
o NG
F
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Vi Khoi
i . oz
q Cau trtic Mo ta lugng Pho khoi
u
' phén tir
O<__NH,
N
O Hbn hop
HO O F s
CH gom bon 541
70 3 . 540,52 N
O Q chat dong (M+H)
N™ "N"™Y | phan atrop
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F
O<__NH,
H
: N r s
o O Chét ddng
O 7~CH, A
CH phén atrop 549
71| HC L 3 .| 567,04 .
CHj O o duy nhat (M+H-H,0)
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O)\//'K(/
Cl
O<__NH,
H
N A, aA
HO ‘ O Chat dong
e |
CH phén atrop 560
72 | HC L 3 .| 578,03 .
3 O i duy nhét (M+H-H,0)
N™ N7 Pic2
0P NF
Cl
O<__NH,
H
N A, aX
HO Chat dong
O ~ phan atrop 555
73 | HC P | 572,54 .
CHy O o duy nhat (M+H-H,0)
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O~ N
H
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vi Khoi
i . .
q Cau tric M0 ta lugng Pho khoi
u
| phén tir
Os~__NH,
H
N - Ao 2
HO S O Chat dong
Q y hén atrop 551
74 | WL P PIREEOP | 568,58 .
3 ‘ | duy nhat (M+H-H,0)
N Pic 2
Oﬁlllfl\l\\“‘
CH; F
Vi du so sanh 75

7-(2-hydroxypropan-2-yl)-4-(2-metyl-3-(4-oxoquinazolin-3(4H)-yl)phenyl)-9H-
carbazol-1-carboxamit
NH

O 2
H
N
HO
HaC O -

SO0
k\N (75)

Hop chét cia vi du so sanh 75 dugc boc 16 trong patent My s6 8,084,620 dudi dang
vi du 76-15 va dugc diéu ché theo quy trinh dugc mé ta trong do.

Vi du so sanh 76

7-(2-hydroxypropan-2-yl)-3-metyl-4-(2-metyl-3-(4-oxoquinazolin-3(4H)-
yDphenyl)-9H-pyrido[3,4-blindol-1-carboxamit
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Hop chét ctia vi du so sanh 76 dugc boc 16 trong WO 2011/159857 dudi dang vi du

- 38 va duogc diéu ché theo quy trinh dugc mé ta trong do.

THU NGHIEM SINH HOC
Céc tinh chit dugc 1y clia cac hop chét theo sang ché c6 thé duoc x4c nhan bing
nhiéu tht nghiém sinh hoc. Cac thir nghiém sinh hoc lam vi du néu dudi ddy dugc

thuc hién nho cac hop chét theo séng ché.

Thir nghiém vé enzym Btk t4i td hop clia ngudi

B& sung céc hop chét thir nghiém, Btk tai t6 hop cua ngudi (1 nM, Invitrogen
Corporation), peptit dugc tao huynh quang (1,5 pM), ATP (20 pM), va dung dich
dém thir nghiém (20 mM HEPES d% pH=7,4, 10 mM MgCl,, 0,015% chit dién
hoat Brij 35 va 4 mM DTT trong DMSO 1,6%), v6i thé tich cubi 1a 30 pl vao dia
c6 384 15 d4y chit V. Sau khi 0 & nhiét d trong phong trong 60 phut, phan émg nay
duoc ngimg lai bang cach bd sung 45 pl dung dich EDTA 35 mM vao mdi mau.
Phan tich hén hop phan tng nay trén Caliper LABCHIP® 3000 (Caliper,
Hopkinton, MA) bing céch tach dién di chit nén huynh quang va san phim nay
dugc phosphoryl héa. T 18 e ché duge tinh bang cach so sanh véi hdn hop phan
g d6i chimg khong chira enzym c6 ty 18 trc ché 100% va dbi chirng khong chira
chét e ché co ty 18 tc ché 0%. Puong cong dap mg lidu dugc 14p dé xac dinh
nbng do6 can thiét dé wrc ché 50% hoat tinh kinaza (ICsq). Cac hop chét duogc hoa tan
& ndng d6 10 mM trong DMSO va dugc d4nh gia & mudi mot ndng do.

Th nghi€ém Ramos FLIPR

Céc t& bao B Ramos RA1 (ATCC CRL-1596) & mat do 2 x 10° t& bao/ml trong
RPMI khoéng chua d6 phenol (Invitrogen 11835-030) va 50 mM HEPES
(Invitrogen 15630-130) chira 0,1% BSA (Sigma A8577) dugc bd sung vio mdt nira
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thé tich ctia dung dich dém nap canxi (b kit gdp BD ddi véi thir nghiém min cam
probenecid, #640177) va u & nhiét d6 trong phong trong béng t6i trong 1 gidr. Cac
té bao nap thudc nhudm dugc tao hat (Beckmann GS-CKR, 1200 vong/phit, nhiét
d6 trong phong, 5 phut) va dugc tao huyén phu lai & nhiét do trong phong trong
RPMI khéng chira d6 phenol véi 50 mM HEPES va 10% FBS dén mat do 1 x 10°
t& bao/ml. Phan phan uéc 150 pl (150.000 té bao/18) dugc dit vao dia thir nghiém
duoc phu poly-D-lysin c¢6 96 16 (BD 35 4640) va ly tAm trong mét thoi gian ngin
(Beckmann GS-CKR 800 vong/phut, 5 phit, ma khong ding). Tiép theo, 50 pl dich
pha loiing hop chét trong 0,4% DMSO/RPMI khong chira d6 phenol + 50 mM
HEPES + 10% FBS duoc b sung vao c4c 16 va dia nay duogc 0 & nhiét do trong
phong trong béng tdi trong 1 gid. Dia thir nghiém duge ly tdm trong mdt thoi gian
ngén nhu néu trén trude khi do lwong canxi.

B%mg cach st dung FLIPR1 (Molecular Devices), cac té bao duge kich thich béng
cach bd sung IgM dé khang nguoi (Invitrogen AHIO601) dén ndng d6 2,5 pg/ml.
Mirc d9 thay d6i ndng d6 canxi nodi bao duge do trong 180 gidy va ty 18 phan tram

trc ché dugce x4c dinh so v6i mirc canxi dinh thiy dugc khi chi kich thich.

Thir nghiém vé Jak2 tyrosin kinaza

Céc hop chét c6 hoat tinh di voi Jak2 tyrosin kinaza da dugc quan st thay 13 gay
ra sy giam tiéu cau, thiéu méau va sy giam bach ciu trung tinh & bénh nhan trong
cac thir nghiém 14m sang (xem, vi dy, bai bdo Pardanani, A., Leukemia, 26:1449-
1451 (2012)). Viéc tao tin hiéu Jak2 xay ra qua EPO va TPO, 14n luot kiém sodt su
tang sinh hong ciu va tidu cAu. Do do, sur trc ché Jak2 tyrosin kinaza c6 kha ning
din dén cac tic dung phu trong 1am sang. Chét trc ché Btk c6 tinh chon loc dugc
cai thién so véi Jak2 tyrosin kinaza dugc mong muén dé 1am gidm dén muc téi
thiéu cac tac dung phu khong huéng dich lién quan dén su trc ché Jak2 tyrosin
kinaza.

Céc thir nghiém nay dugc thyc hién trong cac dia c6 384 19, day hinh chir V. Thé
tich thir nghiém cudi 13 30 pL dugc chuén bi tir 15 uL dich enzym bd sung va co
chit (peptit ducjc tao huynh quang va ATP) va cac hop chit thir nghiém trong dung
dich dém thir nghiém (100 mM HEPES d% pH 7,4, 10 mM MgCl,, 25 mM beta-
glyxerolphosphat, 0,015% chét dién hoat Brij 35 va 4 mM DTT). Phan ung nay
dugc khoi mao bang cach két hop Jak2 tyrosin kinaza Vi co chat va hop chit thir

nghiém. Hn hop phan tng nay duoc 0 & nhiét do tfong phong trong 60 phit va
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dugc két thic bang cach bd sung 45 ul EDTA 35 mM vao mbi mAu. Hn hop phan
tmg nay dugc phén tich trén Caliper LABCHIP® 3000 bang cach tich co chét
huynh quang va san phdm dugc phosphoryl héa bing cach c‘ﬁén di. Ty 1& trc ché
dugc tinh bang cach so sanh v6i hn hop phan tng dbi chimg khéng chira enzym
c6 ty 18 trc ché 100% va hdn hop phan Gng chi chtra chédt din c6 ty 18 e ché 0%.
Nong do cudi cia chit phan mg trong cic thir nghiém 13 ATP, 30 pM; peptit
huynh quang Jak2, 1,5 pM; Jak2, 1 nM; va DMSO, 1,6%. Duong cong dap tmg
lidu duge 1ap & xac dinh ndng d9 can thiét dé irc ché 50% hoat tinh kinaza (ICs).
Céc hop chét dugc hoa tan & 10 mM trong DMSO va duge danh gid & mudi mot
néng do, mdi néng do dugc 1ap lai hai 1an. Cac tri ) ICsq tinh dugc béng cach phan
tich hdi quy khong tuyén tinh.

Thir nghiém méu toan phén v& su bidu hién CD69 duoc kich thich béi BCR trén té
bao B

Hiéu luc cia cac hop chat trc ché Btk trong viée trc ché su biéu hién CD69 trén té
bao B trong thir nghiém mau toan phan cia ngudi 13 hitu ich dé dy doan lidu c6
hiéu qua trong 14m sang va giam dén mirc ti thiéu cac tic dung phu tiém tang. Cac
hop chét trc ché Btk c6 hoat tinh cao hon trong thir nghiém sy biéu hién CD69
trong mau toan phan 13 dugc mong doi dé can dén liéu thap hon so véi cac hop chit
c6 hoat tinh thip hon, va dugc mong doi dé gdy ra it tic dung phu khong mong'
mudn hon. (Uetrecht, Chem. Res. Toxicol., 12:387-395 (1999); Nakayama, Drug
Metabolism and Disposition, 37(9):1970-1977 (2009); Sakatis, Chem. Res. Toxicol.
(2012)).

Pé do té bao B dugc kich thich bdi BCR, mau toan phin cia ngudi ACD-A duge
xir Iy bang hop chét thir nghiém & cdc ndng dd khac nhau va dugc kich thich bing
30 pg/ml IgM dé€ khang ngudi manh F(ab')2 AffiniPure (Jackson 109-006-1299 -
ndi doc td dugc 1am trong) va 10 ng/ml IL-4 ctia ngudi (PeproTech 200-04) trong
18 h & nhiét d6 37°C két hop khudy. Céc té bao dugc phong bé bing gama globulin
cua nguoi (Jackson 009-000-002) va dugc nhuém béng CD20 chudt khang nguoi
dugc tiép hop FITC (BD Pharmingen 555622) va khang thé don dong CD69 chudt
khang ngudi duge tiép hop PE (BD Pharmingen 555531), dugc dung giai va cb
dinh, sau d6, rira. Mitrc d6 biéu hién CD69 duge dinh lugng bang cudong dd huynh
quang trung binh (median fluorescence intensity - MFI) sau khi cho di qua quin thé
té bao B dwong tinh véi CD20 khi duoc do bing cach phan tich FACS.
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Trong thir nghiém mau toan phan vé sy biéu hién CD69 dugc kich thich bdi BCR

trén té€ bao B, hiéu luc ctia cac hop chét trc ché Btk ting dugc biéu thi bai tri s6 ICs,

cua CD69 giam.
Bang 11
Vi du Trisb ICs, | Tris6 ICsoctia | Ty 18 céc tri s6 | Tri s6 ICso ctia
cua Btk Jak2 ICsy ctia CD69
(nM) (nM) Jak2/Btk (nM)
1 2,1 >2000 >950 190
2 1,1 2000 1800 90
3 1,0 2000 2000 130
4 1,3 350 270 180
5 2,1 >2000 >950 170
6 1,1 1500 1400 100
7 0,81 1600 2000 130
8 0,65 >2000 >3100 75
9 0,62 >2000 >3200 76
10 0,83 >2000 >2400 110
11 0,40 910 2300 65
12 1,8 1900 1100 190
13 2,9 570 200 140
14 1,2 300 250 20
15 1,0 2400 2400 170
16 0,27 1900 7000 120
17 0,59 170 290 120
18 0,65 2200 3400 56
19 0,45 2000 4400 91
20 0,46 1200 2600 16
21 0,48 760 1600 17
22 0,33 1700 5200 120
23 0,44 440 1000 98
24 0,33 1800 5500 21
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Vi du Tris6ICsy | Tris6ICsocta | Ty 18 cac tri s6 | Trisb ICsq cia
cua Btk Jak2 ICs, cua CD69
(nM) (nM) Jak2/Btk (nM)
25 0,90 >2000 >2200 200
26 12 7500 6300 160
27 2,2 >2000 >910 150
28 0,54 32000 59000 90
29 0,66 790 1200 240
30 0,22 1300 5900 64
31 0,19 1300 6800 37
32 0,55 1400 2500 160
33 0,26 970 3700 24
34 0,85 370 440 98
35 0,25 800 3200 31
36 0,28 450 1600 28
37 0,91 630 690 200
38 0,34 300 880 53
39 0,31 370 1200 130
40 0,46 830 1800 19
41 0,20 800 4000 22
42 2,0 1200 600 210
43 0,47 2000 4300 71
44 4,7 710 150 160
45 0,45 3700 8200 68
46 1,5 2000 1300 88
47 0,35 1800 5100 27
48 0,33 1100 3300 25
49 0,77 >2000 >2600 17
50 0,32 1200 3800 120
51 0,30 >2000 >6700 190
52 0,48 1100 2300 25
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Vi du Tri s6 ICso | Tri s6 ICsoctia | Ty 18 cac tri s6 | Tri s6 ICs, ciia
cua Btk Jak2 ICs, cta CD69
(nM) (nM) Jak2/Btk (nM)

53 1,1 2200 2000 110
54 0,35 1200 3400 10
55 0,26 9000 35000 44
56 0,62 >2000 >3200 140
57 0,25 270 1100 54
58 0,84 13000 15000 240
59 0,90 >2000 >2200 260
60 0,18 270 1500 57
61 1,4 1900 1400 93
62 0,41 >2000 >4900 74
63 0,45 11000 24000 190
64 0,34 >2000 >5900 88
65 0,46 >2000 >4300 110
66 0,34 290 850 89
67 0,49 16000 33000 160
68 0,56 350 630 75
69 0,84 9500 11000 150
70 0,59 550 930 66
71 0,41 800 2000 240
72 0,49 770 1600 200
73 0,26 580 2200 21
74 0,79 4300 5400 180

Vidu so

A 7S 2,6 240 92 650

Vidu so

hah 76 6,9 200 29 -

Céc hop chit theo séng ché, nhu 1am vi du trong cac vi du tr 1 dén 74, duoc so

sanh véi cac vi du so sanh 75 va 76, 1an luot, dugc boc 10 trong patent My sb
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8,084,620 va WO 2011/159857, va da thiy 1a c6 lgi. Cac hop chit theo sang ché c6
wu diém bt ngd cla sy két hop hoat tinh trc ché Btk va tinh chon loc kinaza cai
thién ciia hoat tinh rc ché Btk so véi hoat tinh trc ché Jak2. Nhu dugc thé hién
trong bang 11, trong thir nghiém dugc bio cdo, cac vi du tir 1 dén 74 thé hién wu
diém bét ngd cia su két hop ctia hiéu luc hoat tinh uc ché Btk va tinh chon loc
kinaza cai thién ctia hoat tinh &c ché Btk so véi hoat tinh @c ché Jak2, nhu dugc
dac trung boi ty 1€ cac tri s6 ICs, ctia Jak2/Btk. Tinh chon loc dbi véi Btk kinaza so
v6i Jak2 kinaza ting 1€n dugc biéu thi boi tri sb ty 1€ 16n hon gitra céc tri s6 ICs,
ctia Jak2/Btk. Céc vi du tir 1 dén 74 ¢6 tri s6 ICs; ciia Btk nho hon 5 nM va ty 1€
céc tri $8 ICs ctia Jak2/Btk 13 150 hodc 16n hon. Nguoc lai, cic vi du so sanh 75 va
76 ¢6 tri s6 ICso ctia Btk 13 2,6 va 6,9 nM va ty 18 c4c tri sb ICs, cia Jak2/Btk 1an
lugt 12 92 va 29.

Ngoai ra, cac hop chit theo sang ché, nhu 1am vi du trong cac vi du 1 dén 74, cling
c6 hidu Iyc cai thién trong thir nghiém vé sy biéu hién CD69 dugc kich thich béi
BCR cta mau toan phén, so véi vi du so sanh 75. Nhu dugc thé hién trong bang 11,
trong thir nghiém dugc bao céo, cac vi du 1 dén 74 thé hién wu diém bat ngd cia sy
két hop hiéu luc cta hoat tinh &c ché Btk, tinh chon loc kinaza céi thién cta hoat
tinh e ché Btk so v6i hoat tinh trc ché Jak2, va hidu luc cai thién trong thir nghiém
vé sur biéu hién CD69 dugc kich thich bdi BCR ciia méu toan phan. Cac vi dy tir 1
dén 74 ¢6 tri s6 ICs ctia Btk nhé hon 5 nM, ty 1€ cac tri s6 ICs, cua Jak2/Btk bfing
hoc 16n hon 150, va céc tri s6 ICs, cia CD69 bang hoic nho hon 260 nM. Nguoc
lai, vi du so sanh 75 ¢6 tri s6 ICs, cta Btk bfmg 2,6 nM, ty 18 tri s6 ICs, clia
Jak2/Btk bang 92, va tri s6 ICs, ctia CD69 bing 650 nM.
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc (I):

trong do:
hai dudng nét dirt 13 hai lién két don hoic hai lién két doi;

Q c¢6 cong thirc:

0

o .
fs\N/b o ]
N | 2 Y
0)\N | P (Roa ;’*\NJ\N/\_RJ) ;\NJ\NS ’f\N/U\N | =
R, , OW | n’ o)\)\s O)\/l .

" hoic
R; 14 F, Cl, -CN, hoic -CHj;

R, 14 Cl hodc -CHj;

R; 1a -C(CH3;),OH hodc -CH,CH,0H;

R, 1a H hodc -CH;;

mdi Ry, doc 1ap 13 F, Cl, -CHj, va/hoic -OCH;; va

n béng 0, 1, hoac 2.

2. Hop chét theo diém 1 c6 cong thire ciu tric (IA):

0 NHp

H
N >
\ O
Rs RI

3. Hop chét theo diém bét ky trong s6 cac tir 1 dén 2, trong do:
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Q c0 cdng thuc:
A SN 0

——(Rp)n
O)\N | P (Ry) f\N)J\N/\_l_(R_)
éa OW bn |

hoidc

4. Hop chit theo diém bét ky trong sd c&c diém tir 1 dén 3, c6 cdng thirc cau tric (11A-1):

a (IIA-1)

trong d6 Rj 1a -C(CH3;),0H.

5.Hop _chét theo diém 1 c¢6 cong thirc cAu triic (IB):

Qg

Q (IB).

H

2
Ry
R

6. Hop chat theo diém bét k¥ trong s6 cac diém 1 va 5, trong dé:

Q c6 cong thuc:
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7. Hop chit theo diém bét ky trong s6 cic diém 1 va 5 dén 6 cd cong thiee ciu tric
(11B-1):

N
Ra (IIB-1)

trong d6 R; 1a -C(CH;),OH.

8. Hop chét theo diém bt ky trong sb cac diém 1va5 dén 6 co cong thirc ciu
trac (111B-2):

(IIIB-2)

trong d6 R; 1a -C(CHj3),0OH.

9. Hop chét theo diém 1, trong d6 hop chit nay dugc chon tir:

3-clo-4-(R)-(3-(R)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (1); 3-clo-4-
(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (2); 3-clo-7-(2-
hydroxypropan-2-yl)-4-(R)-(2-metyl-3-(1-metyl-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)phenyl)-9H-carbazol-1-carboxamit (3); 3-clo-4-(R)-(3-(1,8-dimetyl-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-
9H-carbazol-1-carboxamit (4); 3-clo-7-(2-hydroxypropan-2-y1)-4-(R)-(3-(R)-(7-
metoxy-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-
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carbazol-1-carboxamit  (5); 3-clo-7-(2-hydroxypropan-2-yl)-4-(R)-(3-(S)-(7-
metoxy-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-
carbazol-1-carboxamit (6); 3-clo-7-(2-hydroxypropan-2-yl)-4-(R)-(3-(8-metoxy-1-
metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-9H-carbazol-1-
carboxamit (7); 3-clo-4-(R)-(3-(6-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol- 1-carboxamit

(8);  3-clo-4-(R)-(3-(7-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (9); 3-clo-4-
(R)-(3-(6,8-diflo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1:carboxamit (10); 3-clo-4-(R)-(3-(S)-(8-flo-1-
metyl(d;)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (11); 3-clo-4-(R)-(3-(R)-(8-flo-1-
metyl(ds)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (12); 3-clo-4-(R)-(3-(8-flo-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-
9H-carbazol-1-carboxamit (13); 3-clo-4-(R)-(3-(R)-(8-flo-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit ~ (14);  3-xyano-4-(S)-(3-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit (15 va 16); 3-flo-4-(R)-(3-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit  (17);  3-flo-4-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit  (18);  3-flo-4-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit (19); 3-flo-4-(R)-(3-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit
(20); 3-flo-4-(R)-(3-(R)-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (21); 3-flo-4-
(R)-(3-(S)-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan—Z-yl)-9H-carbazol— 1-carboxamit (22); 3-clo-4-(R)-(3-(3-(4-
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flophenyl)-2,6-dioxo-2,3-dihydropyrimidin-1(6H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (23); 3-clo-4-(R)-(3-(3-(4-
flophenyl)-2,6-dioxo-2,3-dihydropyrimidin-1(6H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit  (24);  6-clo-5-(R)-(3-(8-flo-1-
metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-2-(S)-(2-
hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit (25); 6-clo-5-
(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-2-(S)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-
carboxamit (26); 6-flo-5-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-2-(R)-(2-hydroxypropan-2-yl)-
2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit  (27);  6-flo-5-(R)-(3-(S)-(8-flo-1-
metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-2-(S)-(2-
hydroxypropan-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-8-carboxamit (28); 4-(R)-(3-
(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-metylphenyl)-7-
(2-hydroxypropan-2-yl)-3-metyl-9H-carbazol-1-carboxamit (29); 4-(R)-(3-(5-clo-
1,3-dioxo-1H-pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-3-flo-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (30 va 31); 3-clo-4-(R)-(3-(R)-(5-
clo-1,3-dioxo-1H-pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (32); 3-clo-4-(R)-(3-(S)-(5-clo-
1,3-dioxo-1H-pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (33); 3-clo-4-(R)-(3-(5-flo-1,3-
dioxo-1H-pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-
2-y1)-9H-carbazol-1-carboxamit (34); 3-clo-4-(R)-(3-(5-flo-1,3-dioxo-1H-
pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit (35 va 36); 3-clo-7-(2-hydroxypropan-2-yl)-4-(R)-(3-(5-
metoxy-1,3-dioxo-1H-pyrido[1,2-c]pyrimidin-2(3H)-yl)-2-metylphenyl)-9H-
carbazol-1-carboxamit 37); 3-clo-4-(R)-(3-(5,7-dioxo-5H-thiazolo[3,2-
c]pyrimidin-6(7H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-
carboxamit (38 va 39); 3-flo-4-(R)-(3-(5-flo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-
2(3H)-yl)-2-metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (40
va 41); 3-clo-4-(R)-(2-clo-3j(l-metyl-2,4-dioxo-1,2-dihydroquinazolin—3(4H)-
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yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (42); 3-clo-4-(R)-
(2-clo-3-(R)-(1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-7-(2-
hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (43); 3-clo-4-(R)-(2-clo-3-(8-flo-
1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-7-(2-hydroxypropan-2-
yl)-9H-carbazol-1-carboxamit (44); 3-clo-4-(R)-(2-clo-3-(R)-(8-flo-1-metyl-2,4-
dioxo-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-
carbazol-1-carboxamit (45); 4-(R)-(2-clo-3-(8-flo-1-metyl-2,4-dioxo-1,2-
dihydroquinazolin-3(4H)-yl)phenyl)-3-flo-7-(2-hydroxypropan-2-yl)-9H-carbazol-
1-carboxamit (46); 3-clo-4-(R)-(2-clo-3-(8-flo-2,4-dioxo-1,2-dihydroquinazolin-
3(4H)-yl)phenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit (47);

O NH,
H
SO e ST
HaC CH =0 CH
A, R
» |
N
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Cl (54); PG5y

y -
F(56); F o6
O NH2 OxNH,
H H
C .
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11. Hop chét theo diém 1 c¢6 cong thirc cdu tric:
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12. Hop chét theo diém 1,trong d6 hop chét nay 1a:

3-clo-4-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-

metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit & dang tinh thé

M-1 nhu dugc ddc trung béi toa dd nguyén tur ty 1€ duge liét ké dudi day,

Tinh dugc & nhiét do khoang 203 K (-70,15°C); Toa d nguyén tir (x104)

Nguyén Nguyén
tr X Y Z tor X Y Z
cl 0,5111 | 0,2098 | 0,2452 C31 | 0,4401 | 0,5750 | -0,1415
N1 0,4284 | -0,0941 | 0,0651 03 0,6826 | 0,3654 | -0,0574
Cl 0,4089 | 0,0402 | 0,2141 04 0,6337 | 0,5004 | 0,1344
C2 0,4430 | -0,0331 | 0,1143 C32 | 0,5414 | 0,6667 | 0,0876
C3 0,5134 | -0,0987 | -0,0462 F1l 0,3478 | 0,7048 | -0,0014
C4 0,5311 | 0,0412 | 0,0962 05 0,4744 | -0,2738 | -0,2654
C5 0,5042 | -0,0618 | 0,0142 C33 | 0,3392 | -0,2608 | -0,2825
C6 0,3830 | -0,0362 | 0,1748 H1 0,3792 | -0,1452 | 0,0656
C7 0,6528 | 0,0676 | -0,0127 H2 0,3702 | 0,0415 | 0,2546
C8 0,4911 | 0,1146 | 0,1945 H3 0,4665 | -0,1543 | -0,0570
C9 0,5570 | 0,1167 | 0,1365 H4 0,7002 | 0,1230 | -0,0020
C10 | 0,5928 | -0,0859 | -0,1587 HS5 0,7175 | 0,0617 | -0,1027
Ci1 | 0,5718 | 0,0218 | 0,0316 Hé6 0,6298 | -0,2150 | -0,1502
C12 | 0,5929 | -0,0521 | -0,0902 H7 0,4710 | -0,0582 | -0,2356
C13 | 0,6628 | 0,0308 | -0,0728 H8 0,4881 | 0,0302 | -0,1910
01 0,5612 | -0,1842 | -0,1607 H9 0,3890 | -0,0531 | -0,1713
C14 | 04745 | -0,0373 | -0,1922 | H10 | 0,8030 | -0,0882 | -0,1671
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Nguyén Nguyén
o X Y Z ta X Y Z
C15 | 0,2943 | -0,1171 | 0,1922 HI11 | 0,7361 | 0,0009 | -0,1996
Cl16 | 0,7270 | -0,0662 | -0,1926 | HI12 | 0,7275 | -0,0988 | -0,2327
02 0,2647 | -0,1777 | 0,1522 H13 | 0,1959 | -0,1676 | 0,2631
N2 0,2483 | -0,1213 | 0,2514 H14 | 0,2709 | -0,0777 | 0,2782
C17 | 0,6935 | 0,3440 | 0,0689 H15 |0,8945 | 0,3782 | 0,0608
C18 | 0,8335 | 0,3314 | 0,0747 H16 | 0,9776 | 0,2391 | 0,1046
C19 | 0,6506 | 0,1944 | 0,1165 H17 | 0,8245 | 0,1265 | 0,1406
C20 | 0,5982 | 0,2769 | 0,0896 | HI18 | 0,3989 | 0,2335 | 0,0902
C21 | 0,8827 | 0,2492 | 0,1010 HI19 | 0,4275 | 0,3135 | 0,0399
C22 0,7908 | 0,1819 | 0,1221 H20 | 0,4165 | 0,3393 | 0,1122
C23 | 0,4470 | 0,2921 | 0,0824 H21 | 0,3195 | 0,6857 | -0,1180
N3 0,6425 | 0,4284 | 0,0392 H22 | 0,5646 | 0,4622 | -0,1434
C24 | 0,6079 | 0,5032 | 0,0785 H23 | 0,4213 | 0,5761 | -0,1848
N4 0,5449 | 0,5793 | 0,0505 H24 | 0,4485 | 0,6782 | 0,1021
C25 | 0,5043 | 0,5772 | -0,0128 | H25 | 0,5711 | 0,7190 | 0,0615
C26 | 0,6347 | 0,4289 | -0,0265 | H26 | 0,6021 | 0,6608 | 0,1234
C27 | 0,3810 | 0,6409 | -0,1018 | H27 | 0,4880 | -0,2496 | -0,2304
C28 | 0,5564 | 0,5079 | -0,0530 | H28 | 0,2809 | -0,3001 | -0,2565
C29 | 0,5260 | 0,5081 | -0,1169 | H29 | 0,3273 | -0,2780 | -0,3263
C30 | 0,4122 | 0,6409 | -0,0392 | H30 | 0,3142 | -0,1953 | -0,2767

3-clo-4-(R)-(3-(S)-(8-flo-1-metyl(d;)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit & dang tinh thé
H-1 nhu dugc déc trung boi toa d nguyén tir ty 1€ dugc ligt ké dudi day,

Tinh dugc & nhiét dd trong phong; Toa d6 nguyén tir (x10%)

Nguyén Nguyé
S X Y Z SIyen X Y Z
t tr
Cll 0,4783 | 0,2052 | 0,2387 | C30 | 0,3848 | 0,6446 | -0,0985
N1 0,4348 | -0,0990 | 0,0600 | C31 | 0,4396 | 0,5789 | -0,1388

-230-




22050

Neuyen ) ¢ Y z |NEYE |y z

tir tir

Cl |0,4427 | -0,0381 | 0,1093 | 03 |0,6707 | 0,3631 | -0,0545
C2 03961 | 0,0338 | 0,2082 | 04 |0,6282 | 0,4945 | 0,1389
C3 |0,5280 | 0,0384 | 0,0908 | C32 | 0,5492 | 0,6607 | 0,0922
C4 |0,5215 | -0,0998 [ -0,0525 | D1 | 0,4548 | 0,6763 | 0,1057
C5 03806 | -0,0431 | 0,1694 | D2 | 0,5866 | 0,7098 | 0,0666
C6 |0,6503 | 0,0680 | -0,0190 | D3 | 0,6089 | 0,6519 | 0,1285
C7 10,5093 | -0,0648 | 0,0087 | F1 | 0,3543 | 0,7073 | 0,0021
C8 |0,5466 | 0,1131 | 0,1314 | O5 | 0,3852 | -0,2732 | -0,2607
C9 |0,4735] 0,1097 | 0,1887 | HI | 0,3903 | -0,1507 | 0,0608
C10 |0,5719 | 0,0201 | 0,0261 | H2 | 0,3536 | 0,0342 | 0,2480
Cll |0,6615 ] 0,0322 | -0,0793 | H3 | 0,4783 | -0,1556 | -0,0631
C12 |[0,5970 | -0,0514 | -0,0970 | H4 | 0,6945 | 0,1233 | -0,0086
C13 [0,5968 | -0,0824 | -0,1662 | H5 | 0,7136 | 0,0645 | -0,1094
Ol |0,5643 | -0,1789 | -0,1705 | H6 | 0,6241 | -0,2085 | -0,1509
Cl4 | 0,7370 | -0,0628 | -0,1994 | H7 | 0,8132 | -0,0904 | -0,1760
C15 |0,4767 | -0,0343 [ -0,1997 | H8 | 0,7514 | 0,0026 | -0,2019
Cl6 |0,3010 | -0,1271 | 0,1879 | H9 | 0,7344 | -0,0882 | -02414
02 [0,2749 | -0,1874 | 0,1484 | HI0 | 0,4742 | -0,0535 | -0,2431
N2 | 0,2591 | -0,1344 | 0,2483 | HI1 | 0,4909 | 0,0312 | -0,1976
Cl17 -] 0,6425 | 0,1917 | 0,1143 | HI2 | 0,3885 | -0,0499 | -0,1795
CI8 [0,6863 | 03413 | 0,0723 | HI3 | 02127 | -0,1822 | 0,2605
C19 [0,7866 | 0,1827 | 0,1254 | H14 | 0,2789 | -0,0913 | 0,2748
C20 |0,8297 | 0,3327 | 0,0837 | HI5 | 0,8211 | 0,1285 | 0,1433
C21 |[0,8807 | 0,2530 | 0,1104 | H16 | 0,8915 | 0,3806 | 0,0735
C22 | 0,5887 | 0,2724 | 0,0870 | H17 | 0,9774 | 0,2462 | 0,1183
C23 | 0,4341 | 0,2839 | 0,0745 | HI8 | 0,3940 | 0,3251 | 0,1052
N3 | 0,6351 | 0,4252 | 0,0428 | H19 | 0,3878 | 0,2250 | 0,0774
C24 |0,6028 | 0,4987 | 0,0826 | H20 | 0,4206 | 0,3088 | 0,0328
N4 | 0,5451 | 0,5756 | 0,0548 | H21 | 0,5571 | 0,4629 | -0,1402
C25 |0,5048 | 0,5763 | -0,0091 | H22 | 0,3260 | 0,6907 | -0,1143
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Newyen| o Y z |NEwe Y z
tir tir

C26 | 0,5515 | 0,5068 | -0,0496 | H23 | 0,4216 | 0,5818 | -0,1821
C27 | 0,6265 | 0,4268 | -0,0234 | H24 | 0,4426 | -0,2428 | -0,2322
C28 |[0,5218 | 0,5088 | -0,1139 | H25 | 0,2940 | -0,2508 | -0,2576
C29 |0,4158 | 0,6426 | -0,0357 | - - - -

3-clo-4-(R)-(3-(S)-(8-flo-1-metyl(d;)-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit & dang tinh thé

M-1 nhu dugc dédc trung bdi toa d nguyén tir ty 1€ dugc liét ké dudi day,

Tinh dugc & nhiét do trong phong; Toa dd nguyén t (x104)

Nguyén Nguyén
t X Y Z tir X Y Z
Cl1 | 0,5122 | 0,2066 | 0,2450 | C31 | 0,4398 | 0,5745 | -0,1396
N1 0,4273 | -0,0936 | 0,0641 03 0,6783 | 0,3646 | -0,0559
C1 0,5289 | 0,0415 | 0,0955 04 0,6315 | 0,4993 | 0,1345
C2 0,5116 | -0,0974 | -0,0464 | C32 | 0,5414 | 0,6652 | 0,0884
C3 0,5023 | -0,0607 | 0,0136 D1 0,4501 | 0,6772 | 0,1028
C4 0,4097 | 0,0384 | 0,2129 D2 0,5715 | 0,7164 | 0,0628
C5 0,3831 | -0,0373 | 0,1735 D3 0,6014 | 0,6588 | 0,1237
Cé 0,4422 | -0,0331 | 0,1135 F1 0,3490 | 0,7042 | -0,0007
C7 0,5686 | 0,0224 | 0,0311 05 0,4716 | -0,2733 | -0,2643
C8 0,5550 | 0,1158 | 0,1358 C33 | 0,3374 | -0,2588 | -0,2808
C9 0,6496 | 0,0688 | -0,0131 H1 0,3791 | -0,1440 | 0,0644
C10 | 0,4913 | 0,1125 | 0,1938 H2 0,4656 | -0,1521 | -0,0572
C11 | 0,5915 | -0,0838 | -0,1580 H3 0,3719 | 0,0392 | 0,2528
C12 | 0,5911 | -0,0506 | -0,0901 H4 0,6960 | 0,1235 | -0,0027
C13 | 0,6594 | 0,0319 | -0,0724 | H5 0,7131 | 0,0626 | -0,1019
01 0,5610 | -0,1824 | -0,1606 H6 0,6289 | -0,2124 | -0,1504
C14 | 0,2956 | -0,1183 | 0,1908 H7 0,4747 | -0,0549 | -0,2350
C15 | 0,4743 | -0,0364 | -0,1918 H8 0,4845 | 0,0304 | -0,1890
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Nguyén Nguyén
ta X Y Z o X Y Z
Cl6 | 0,7257 | -0,0643 | -0,1914 H9 0,3894 | -0,0547 | -0,1729
02 0,2663 | -0,1785 | 0,1512 | H10 | 0,8000 | -0,0891 | -0,1672
N2 0,2503 | -0,1229 | 0,2496 | H11 | 0,7373 | 0,0021 | -0,1964
C17 | 0,6898 | 0,3431 | 0,0697 | HI12 | 0,7247 | -0,0938 | -0,2318
C18 | 0,8290 | 0,3311 | 0,0758 HI13 | 0,1990 | -0,1687 | 0,2610
C19 | 0,5954 | 0,2757 | 0,0893 H14 | 0,2724 | -0,0800 | 0,2760
C20 | 0,6478 | 0,1941 | 0,1162 | H15 | 0,8889 | 0,3773 | 0,0621
C21 |0,7878 | 0,1825 | 0,1226 | H16 | 0,8214 | 0,1281 | 0,1410
c22 |0,8782 | 0,2501 | 0,1022 | HI17 | 0,9719 | 0,2410 | 0,1065
C23 | 0,4452 | 0,2902 | 0,0817 | HI18 | 0,4004 | 0,2305 | 0,0788
N3 0,6391 | 0,4273 | 0,0400 | HI19 | 0,4283 | 0,3257 | 0,0444
C24 | 0,6052 | 0,5019 | 0,0789 | H20 | 0,4104 | 0,3238 | 0,1173
N4 0,5432 | 0,5777 | 0,0514 | H21 | 0,5610 | 0,4617 | -0,1409
C25 | 0,5035 | 0,5761 | -0,0117 | H22 | 0,3229 | 0,6851 | -0,1163
C26 | 0,6313 | 0,4281 | -0,0253 | H23 | 0,4215 | 0,5757 | -0,1823
C27 | 0,5542 | 0,5067 | -0,0516 | H24 | 0,4869 | -0,2481 | -0,2306
C28 |0,5238 | 0,5074 | -0,1149 | H25 | 0,3304 | -0,2025 | -0,3052
C29 | 0,3824 | 0,6403 | -0,1003 | H26 | 0,2828 | -0,2527 | -0,2437
C30 | 04126 | 0,6400 | -0,0381 | H27 | 0,3053 | -0,3110 | -0,3050

6-flo-5-(R)-(3-(S)-(8-flo-1-metyl-2,4-dioxo-1,2-dihydroquinazolin-3(4H)-yl)-2-
metylphenyl)-2-(S)-(2-hydroxypropan-2-yl)-2,3,4,9-tetrahydro- 1H-carbazol-8-

carboxamit & dang tinh thé M2-1 nhu dugc dic trung béi toa do nguyén tir ty 18

dugc liét ké duéi day,

Tinh dugc & nhiét 30 khoang 173 K (-100,15°C); Toa d6 nguyén tir (x104)

Nguyén Nguyén
tir X Y Z tu X Y Z
N1 0,1027 | 0,4043 | 0,3748 05 -0,0788 | -0,0991 | 0,4776
Cl -0,2232 | 0,3960 | 0,2673 C33 0,0326 | -0,1899 | 0,4513
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Nguyén Nguyén
tu X Y Z t X Y Z
C2 0,0404 | 0,5638 | 0,2929 06 0,4799 | 1,1498 | 0,2473
C3 -0,0029 | 0,4268 | 0,3288 C34 | 03561 | 1,2372 | 0,2578
C4 -0,0521 | 0,6188 | 0,2437 H1 0,1019 | 0,3275 | 0,4033
C5 -0,1336 | 0,3399 | 0,3162 H2 -0,3127 | 0,3410 | 0,2567
Cé6 -0,1814 | 0,5329 | 0,2339 H3 0,4049 | 0,4324 | 0,4058
C7 0,5794 | 0,6873 | 0,4355 H4 0,3136 | 0,5287 | 0,4540
C8 0,1792 | 0,6199 | 0,3196 H5 0,4925 | 0,8272 | 0,3274
C9 0,3425 | 0,5311 | 0,4117 H6 0,4759 | 0,6309 | 0,3137
ClO 0,4312 | 0,7276 | 0,3333 H7 0,3737 | 0,7870 | 0,4190
Cl11 0,4282 | 0,6926 | 0,4013 H38 0,2426 | 0,8676 | 0,3159
C12 0,2800 | 0,7581 | 0,3027 H9 0,2850 | 0,7612 | 0,2582
CI13 0,2107 | 0,5221 | 0,3691 H10 | 0,7202 | 0,8591 | 0,4490
01 0,6379 | 0,8543 | 0,4304 | HII 0,6640 | 0,6644 | 0,5240
C14 |-0,1722 | 0,2005 | 0,3567 | H12 | 0,5377 | 0,5317 | 0,5067
C15 0,5688 | 0,6482 | 0,5022 | HI3 0,4979 | 0,7236 | 0,5189
C16 0,6824 | 0,5649 | 0,4077 | H14 | 0,7009 | 0,6021 | 0,3668
02 -0,0922 | 0,1697 | 0,4030 | HI15 | 0,6384 | 0,4529 | 0,4058
N2 -0,2929 | 0,1124 | 0,3427 | Hl6 | 0,7742 | 0,5607 | 0,4329
Cl17 0,0680 | 1,0435 | 0,1406 | H17 |-0,3176 | 0,0302 | 0,3664
C18 | -0,0136 | 0,7640 | 0,2053 | H18 | -0,3477 | 0,1365 | 0,3097
C19 | -0,0685 | 0,9224 | 0,2173 | H19 | 0,0970 | 1,1384 | 0,1185
C20 0,0824 | 0,7434 | 0,1594 | H20 | -0,1342 | 0,9351 | 0,2480
C21 |-0,0291 | 1,0613 | 0,1851 H21 | -0,0683 | 1,1683 | 0,1933
C22 0,1220 | 0,8874 | 0,1288 | H22 | 0,1200 | 0,5506 | 0,1014
C23 0,1432 | 0,5751 | 0,1445 | H23 0,1005 | 0,4889 | 0,1693
N3 0,2335 | 0,8729 | 0,0858 | H24 | 0,2488 | 0,5761 | 0,1530
C24 | 0,3767 | 0,8784 | 0,1096 | H25 0,6555 | 0,8714 | 0,1307
C25 0,4864 | 0,8571 | 0,0663 H26 | 0,7765 | 0,8024 | -0,0380
N4 0,2979 | 0,8380 | -0,0149 | H27 | 0,8387 | 0,8345 | 0,0646
C26 0,8370 | 0,0049 | H28 | 0,2762 | 0,7168 | -0,0952

0,4453
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Nguyén Nguyén
tor X Y Z tr X Y Z
C27 0,6314 | 0,8568 | 0,0885 | H29 0,2933 | 0,9156 | -0,1019
C28 0,5591 | 0,8157 | -0,0330 | H30 0,1425 | 0,8377 | -0,0839
C29 ‘0,7023 0,8160 | -0,0107 | H31 | -0,0943 | -0,0091 | 0,4585
C30 0,1898 | 0,8520 | 0,0243 | H32 0,1274 | -0,1480 | 0,4674
C31 0,7397 | 0,8355 | 0,0497 | H33 0,0232 | -0,1756 | 0,4072
03 0,4038 | 0,8977 | 0,1639 | H34 | 0,0242 | -0,3092 | 0,4612
04 0,0618 | 0,8482 | 0,0081 H35 0,4597 | 1,0733 | 0,2219
C32 0,2483 | 0,8261 | -0,0793 | H36 | 0,3799 | 1,3281 | 0,2866
Fl -0,2771 | 0,5872 | 0,1879 | H37 0,2857 | 1,1614 | 0,2746
F2 0,5324 | 0,7902 | -0,0930 | H38 0,3141 | 1,2845 | 0,2195
hoac

3-clo-4-(R)-(3-(S)-(5-clo-1,3-dioxo-1H-pyrido[ 1,2-c]pyrimidin-2(3H)-yl)-2-
metylphenyl)-7-(2-hydroxypropan-2-yl)-9H-carbazol-1-carboxamit & dang tinh thé

M2-1 nhu dugc dac trung bdi toa d§ nguyén tir ty 1€ duogc liét ké dudi day,

Tinh duge & nhiét do khoang 173 K (-100,15°C); Toa dd nguyén tir (x10%)

Nguyén Nguyén
tr X Y Z t X Y Z
Cl1 0,4450 | -0,0974 | 0,0917 | O3 0,1923 0,6096‘ 0,0807
Cl12 0,2679 | 0,9390 | -0,0104 04 0,2649 | 0,3023 | 0,0050
N1 0,7146 | 0,2778 | 0,1831 05 -0,0568 | 0,6980 | 0,1220
Cl 0,6840 | -0,0285 | 0,1346 C32 |-0,1535 | 0,5826 | 0,1313
C2 0,4628 | 0,1463 | 0,1208 06 0,9895 | 0,0341 | 0,2613
C3 0,7574 | 0,0528 | 0,1572 C33 0,9227 | -0,0982 | 0,2682
C4 0,5932 | 0,3851 | 0,1807 H1 0,8003 | 0,2727 | 0,1961
C5 0,4797 | 0,3617 | 0,1559 H2 0,7322 | -0,1151 | 0,1310
Cé 0,4364 | 0,5908 | 0,1933 H3 0,2399 | 0,6362 | 0,1632
C7 0,5330 | 0,2289 | 0,1438 H4 0,6524 | 0,5129 | 0,2154
C8 0,3277 | 0,5712. | 0,1678 H5 0,2733 | 0,4474 | 0,1327
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Nguyén Nguyén

tr X Y Z tu X Y Z
C9 0,5744 | 0,4989 | 0,1993 H6 0,1580 | 0,6793 | 0,2204
C10 0,3475 | 0,4586 | 0,1493 H7 0,4410 | 0,7750 | 0,2571
Cl1 0,6778 | 0,1810 | 0,1617 HS8 0,5965 | 0,6803 | 0,2452
Cl2 0,5397 | 0,0174 | 0,1173 H9 0,4092 | 0,6166 | 0,2538
CI13 0,4025 | 0,7166 | 0,2133 HI10 0,4409 | 0,8558 | 0,1796
01 0,2131 | 0,7465 | 0,2141 HI11 0,6171 | 0,8286 | 0,1982
Ci4 0,9038 | 0,0063 | 0,1779 | HI12 0,4636 | 0,9209 | 0,2116
C15 0,4684 | 0,6951 | 0,2453 H13 1,0747 | -0,1382 | 0,1834
Clé6 0,4889 | 0,8419 | 0,1994 | H14 0,9653 | -0,1543 | 0,1555
02 0,9372 | 0,0751 | 0,2007 | HI5 0,1144 | 0,0986 | 0,1246
N2 0,9916 | -0,1089 | 0,1715 H16 | -0,0771 | 0,3508 | 0,0613
C17 0,3100 | 0,1985 | 0,1022 H17 | -0,1264 | 0,1899 | 0,0990
C18 0,1348 | 0,1615 | 0,1093 H18 0,5554 | 0,3096 | 0,0504
C19 0,1945 | 0,3479 | 0,0644 | HI9 0,6156 | 0,2937 | 0,0840
C20 0,0197 | 0,3118 | 0,0715 H20 0,5405 | 0,4346 | 0,0725
C21 | -0,0095 | 0,2166 | 0,0941 H21 0,2431 | 0,7886 | 0,0381
C22 0,3427 | 0,2931 | 0,0791 H22 0,3851 | 0,5712 | -0,0762
C23 0,5305 | 0,3367 | 0,0708 H23 0,3524 | 0,4052 | -0,0410
N3 0,2226 | 0,4569 | 0,0426 | H24 | 0,3306 | 0,8009 | -0,0641
C24 | 0,2578 | 0,4191 | 0,0134 | H25 0,0254 | 0,6742 | 0,1108
N4 0,2870 | 0,5312 | -0,0066 | H26 | -0,0765 | 0,5242 | 0,1430
C25 0,2192 | 0,5925 | 0,0539 | H27 | -0,1958 | 0,5332 | 0,1140
C26 0,2741 | 0,6673 | 0,0027 | H28 | -0,2548 | 0,6110 | 0,1432
C27 0,2455 | 0,6972 | 0,0321 H29 0,9836 | 0,0467 | 0,2431
C28 0,2898 | 0,7686 | -0,0207 | H30 0,8087 | -0,1118 | 0,2584
C29 0,3530 | 0,5950 | -0,0567 | H31 0,9071 | -0,1064 | 0,2896
C30 0,3340 | 0,4967 | -0,0359 | H32 1,0070 | -0,1664 | 0,2614
C31 0,3249 | 0,7337 | -0,0493 - - - -
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13. Dugc phidm chira hop chét theo diém bét ky trong s cac diém tir 1 dén 12

va chat mang dugc dung.
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