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(57) Séng ché d& cap dén hop chét c6 cong thirc (I), va mubi duoc dung, solvat,
hydrat, dAn xuét dugc danh déu bang dong vi va dan xuét dwoc danh dau bang dong vi
phéng xa clia né, va dugc pham chira ching. Sang ché con d cap dén phuong phap va
kit chita hop chét hodc duge phim theo sang ché dé phat hién va chup anh su két tu
ctia Tau trong ndo dé phat hién bénh Alzheimer (AD) & dbi tuong
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Linh vye k¥ thuat dwoc dé cap
Sang ché dé cap dén céac hop chat heteroaryl, quy trinh diéu ché hop chét nay,

hop chét trung gian va dugc pham chira chung.

Tinh trang k§ thuit ciia sang ché

Bénh Alzheimer 13 bénh tan ph4 ndo va khong thé chira khéi duge dic trung
béi su két tu protein dang tinh bot B (B-Amyloid: AB) va protein tau trong nfo. Sy tich
tu protein dang tinh bot B (AB) va protein tau trong ndo 14 d4u hiéu bénh 1y cta bénh
Alzheimer. Cac chit danh du trong phuong phap chup cét 16p biang buc xa positron
(positron emission tomography: PET) dugc phat trién gin diy bao gdm ca
[18F]-AV-1451, gin két véi dam réi to than kinh trong ndo. Phwong phap chup PET
tau 14 phuong phap ddy hira hen d6i véi bénh Alzheimer, va phuong phap nay c6 thé
¢6 ¥ nghia dang ké trong viéc phat trién loai thudc méi dé chéng lai bénh Alzheimer.

Sy két tu protein tau ciing c6 lién quan dén céc r6i loan thoai hoa than kinh lién
quan dén tri nhé khac trong nhiéu nghién ctru. Hinh anh thu duge bang phwong phép
chup PET tau rit dugc quan tdm ddi véi cac bénh than kinh khac nhu bénh sa sit tri
tué thiy tran va cac chin doan twong tu bénh Parkinson nhu chimg liét trén nhén tién
trién (progressive supranuclear palsy: PSP) va bénh thoai héa hach nén vé nio
(corticobasal degeneration: CBD).

Luong Tau két tu c6 mat trong ndo co thé c6 tuong quan véi giai doan cuia bénh
Alzheimer. Cac chét danh diu trong phuong phap chup PET tau méi c6 thé xic tién
viéc chan doan va didu tri bénh Alzheimer va cac rbi loan thodi hoa than kinh khéc.

Do d6, rt can phat trién chéat danh du trong phwong phéap chup PET tau méi.

Ban chit ky thuat clia sang ché
Sang ché dé cap dén loat hop chit heteroaryl c6 cong thirc clu trtc (I), hodc
mudi dugc dung, solvat, hydrat, ddn xudt dwgc danh déu bang déng vi hodc din xuét

dugc danh dau bang dong vi phong xa clia nd,
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Sang ché con d& xuét quy trinh diéu ché hop chét heteroaryl c6 cdng thirc ciu
trac (I), hodc mudi dugc dung, solvat, hydrat, ddn xudt dwoc danh déu bang ddng vi
hodc din xut duge danh diu bang ddng vi phong xa clia no.
Séng ché ciing @& xuit dwgc phim chira hop chét c6 cong thic (I), hodc mubi
duge dung, solvat, hydrat, din xudt dugc d4nh d4u bing dong vi hodc din xut dugc
danh d4u bang dbng vi phong xa cia né, nhu dwgc md ta & day, va tuy y ta duoc duoc

dung.

MO ta vén tit cac hinh vé

Fig.1 1a céc hinh &nh thu dugc tir chudt rTg4510 bang cach st dung phuong
phap chup anh bang hai photon d6i véi hop chét c6 cong thirc J va hop chét c6 cong
thitc W so véi PBB3.

Fig.2 13 cc hinh anh thu dugc & chudt rTg4510 bang cach st dung phuong
phap chup anh bang hai photon dbi v6i hop chit c6 cong thirc T so v6i PBB3 (hinh
anh phia trén) ciing nhu két qua dinh Iwgng muc do phét tin hiéu huynh quang mau
xanh luc theo thoi gian (hinh dnh phia duéi).

M5 ta chi tiét sang ché
Sang ché dé cap dén loat hop chét heteroaryl c6 cong thirc cdu truc (I), hodc
mudi duge dung, solvat, hydrat, ddn xult dugc danh ddu béng déng vi hodc dan xuit

duoc danh déu bang dong vi phong xa cua nod,

@)
trong do, W 12 N-R hodc C-R!;
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R khéng ¢6 mit hodc la nhém Ci.6 alkyl, va trong d6 nhém Ci alkyl tuy y
duoc thé b?mg nhém thé dugc chon tir nhém bao gém OH, halogen, C».
heteroxycloalkyloxy, toluensulfonyloxy va phenyl tiy y dwoc thé tiép bing nhém Ci.3
alkoxy, OH hodc Cis alkyl; nguyén t& khac loai c6 mdt trong nhém Ca
heteroxycloalkyloxy dugc chon tir nhém bao gdbm N, O va S; sb lugng nguyén ti khac
loai c6 mit trong nhém Ca.¢ heteroxycloalkyloxy bang 1, 2, 3 va 4;

R! 1a H, halogen, OH, NH», Ci-s alkoxycacbonyl, Ci alkyl, Ci.¢ alkylamino
hodc Ci.6 alkoxy, va trong d6 nhom OH, NH», Ci.¢ alkoxycacbonyl, Ci.¢ alkyl, Ci
alkylamino hodc Ci. alkoxy tily y duogc thé bang nhém thé dwoc chon tir nhém bao
gbm halogen, OH, C».¢ heteroxycloalkyloxy va toluensulfonyloxy;

T 1a C-R3 ho#ic N;

R3 1a H, OH, C;.6 alkoxy hodc halogen;

Z 1a N hodc CH;

UlaN-R% S, O hoic C-R>;

R* khong c6 mit hodc 1a nhom H, Cis alkyl, Cis alkoxycacbonyl, Ci.s
alkylcacbonyl hodc benzoyl, va trong d6 nhém Ci6 alkyl, Ci.6 alkoxycacbonyl, Ci.6
alkylcacbonyl va benzoyl ty v dugc thé bang cac nhém thé dwoc chon tir nhém bao
gbm halogen, OH, C1.3 alkoxy, C2.¢ heteroxycloalkyloxy va toluensulfonyloxy;

RS 1a H hodc Cis alkyl, va trong d6 nhém Ci alkyl tily v dugc thé bing
halogen va/hodc OH;

V 1a CH, N hoac NH;

Q la CH hodc N;

X 1a CH hoac N;

Y 12 CR® hoidc N;

RS dugc chon tir nhém bao gdm H, NH, va Ci.¢ alkoxy, va trong 6 nhém NH,
va Ci6 alkoxy tily ¥ dugc thé bang nhém Ci3 alkyl, Ci3 alkyl halogen héa va/hogc
halogen;

J1a CH hoac N;

K 1a CH hoac N;

véi didu kién 12 X va Y khong ddng thoi 1a N, va J va Y khong déng thoi 1a N;

R’ 1a halogen, OH, Ci.¢ alkyl hodc Ci.¢ alkoxy;
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R” 1a halogen, OH, NH;, Cis alkoxy, Ci.s alkylamino hodc Cas
heteroxycloalkyl, va trong d6 nhém OH, NH», Ci.¢ alkoxy, Ci.s alkylamino va Ca.¢
heteroxycloalkyl tity ¥ duge thé bang nhom thé dwgc chon tir nhém bao gbm oxo, OH,
halogen, Css xycloalkyl, Ci4 alkoxy cacbonyl, Czs heteroxycloalkyloxy,
toluensulfonyloxy va phenyl tity ¥ dugc thé tiép bang nhém OH va/hodc Ci3 alkoxy;

R’ 1a H, OH hodc halogen,;

m bang 0, 1, 2;
n béng 0,1,2;
véi didu kién 13 ca U va V cung chira nguyén tir N, R! va R3 khong 1a CF3 hodc
CL
(RYM
: o i~ |_/ 3 ,
T6t hon néu goc c6 cong thie K-Q dugc chon to nhém bao gom céc
— =\ 3 R’
goc c6 cong thirc , R , R, N , va
R'
()
N , trong d6 R’ 1a H hoac F.

Tét hon néu hop chét heteroaryl c6 cong thirc ciu tric (I), hogc mubi dugc
dung, solvat, hydrat, dan xuit dugc danh du béng déng vi hodc dan xuét dugc danh

déu bing dbng vi phong xa cua nd c6 cong thirc céu tric (II)

D
trong do, X 1a CH hodc N; Y 1a CH hodc N, véi didukién la X vayY khong
dbng thoi 1a N;
1o+
don vi cdu tric ~ R" dugc chon tir nhém bao g6m cac don vi cAu tric
c6 cong thirc
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Rb
1
b
Néj/\N); RUN N A~ U am
| \ 2z \ R L >

A / g A ~ % R _& / % X N
l\/\Ra K/\Ra A N hb
Cong thirc I-(a) , Cong thic I-(b) Cong thirc I-(c) R Céng thirc I-(d) va

Ra—©;\>—§

Cong thirc I-(e)

trong do, trong cong thirc I-(c), U la O hodc S; Z 1a CH hodc N;

R? duoc chon tir nhém bao gf”)m H, OH, halogen, Ci3 alkyl, Ci.3 alkoxy, NHo,
Ci13 alkylamino va Ci.¢ alkoxycacbonyl, va trong d6 nhém OH, Ci.3 alkyl, Ci.3 alkoxy,
NHa, Ci3 alkylamino hodc Ci alkoxycacbonyl tiy y dugc thé bing nhém OH,
halogen, Cz.6 heteroxycloalkyloxy hodc toluensulfonyloxy;

R® dugc chon tir nhém bao gdm H, Cis alkyl, Ci alkoxycacbonyl, Ci.3
alkylcacbonyl, benzyl va benzoyl, va trong d6 nhém Ci.s alkyl, Ci6 alkoxycacbonyl,
C1.3 alkylcacbonyl hodc benzoyl tiy ¥ dugc thé bang nhém halogen, OH, C1.; alkoxy,
C»-6 heteroxycloalkyloxy hodc toluensulfonyloxy.

Tét hon néu it nhat mot nhom trong s6 K va Q 1a N. Theo mdt phwong 4n cia
sang ché, K 1a N trong khi Q 1a CH. Theo phwong 4n khac cuiia sang ché, K 1a CH
trong khi Q 14 N. Theo phuong an khéc ctia sang ché, K 1a N trong khi Q 1a N.

wz-Y
1 Q%%E-
Tét hon néu don vi cdu tric  R" dugc chon tir nhém bao gém cac

don vi cau tric c6 cong thirc

Rb
1
b 2
VI~ O ey
| N oz I

A / % ~ % RA— | / § A N
'\/\Ra K/\Ra = N \Rb
Cong thirc I-(a) Congthirc-(b) ,  congthicl-(c) »  Cong thirc I-(d) va

Cong thirc -(e)
trong d9, trong cong thic I-(c), U 1a O hodc S; Z 1a CH hodc N;
R? dugc chon tir nhém bao gém H, OH, halogen, Ci.3 alkyl, Ci-3 alkoxy, NHa,
Ci-3 alkylamino va Ci.¢ alkoxycacbonyl, va trong d6 nhém OH, Ci.3 alkyl, Ci.3 alkoxy,
NH,, Ci.3 alkylamino hodc Cis alkoxycacbonyl tuy y dugc thé bang nhém OH,
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halogen, C»-¢ heteroxycloalkyloxy hodc toluensulfonyloxy;

R® dugc chon tir nhém bao gdm H, Cis alkyl, Cis alkoxycacbonyl, C;3
alkylcacbonyl, benzyl va benzoyl, va trong d6 nhém Ci.s alkyl, Ci-s alkoxycacbonyl,
C1.3 alkylcacbonyl ho#ic benzoyl tity y dwoc thé bang nhém halogen, OH, Ci.3 alkoxy,
C2-6 heteroxycloalkyloxy hodc toluensulfonyloxy.

Tét hon néu R 1a C1.3 alkyl tiy v dugc thé bang nhém thé dugc chon tir nhém
bao gdm F, OH, p-toluensulfonyloxy, Cs.s heteroxycloalkyloxy va phenyl tuy v duoc
thé bang nhém OH hoic metoxy.

Tét hon néu R' 1a H, F, OH, NH,, Ci.; alkoxycacbonyl, Ci3 alkyl, Ci.3
alkylamino hodc Ci3 alkoxy; va trong d6 nhém OH, NH, Ci.3 alkoxycacbonyl, Ci-3
alkyl, C1.3 alkylamino hogc Ci.; alkoxy tiy ¥ dugc thé bang nhom thé dwoc chon tix
nh6ém bao gém F, OH, p-toluensulfonyloxy va Cs.s heteroxycloalkyloxy.

Tét hon néu R? 14 C1.3 alkoxy, F hodc CL.

Tét hon néu R* 1a Ci3 alkyl, Ci.4 alkoxycacbonyl, Ci.3 alkylcacbonyl hodc
benzoyl, va trong d6 nhém Ci3 alkyl, Ci.4 alkoxycacbonyl, Ci.3 alkylcacbonyl hodc
benzoyl tuy v dugc thé bang cac nhém thé duge chon tir nhém bao gém F, OH,
metoxy, Cs.s heteroxycloalkyloxy va p-toluensulfonyloxy.

Tét hon néu R® 1a C1.3 alkyl.

Tbt hon néu R® dugce chon tir nhém bao gbm H, NH» va C.; alkoxy, trong d6
nhém NH; va Ci1.3 alkoxy tuy v duoc thé bang nhém Ci3 alkyl va/hoic F.

Tét hon nita néu R® 1a NHa, metoxy, dimetylamino hodc nhém c6 cong thirc
So~F

Tét hon néu R’ 13 F, C1.3 alkyl hodc Ci-3 alkoxy.

Tét hon néu R 13 F, C1.3 alkoxy, C1.3 alkylamino hodc Cs.s heteroxycloalkyl,
va OH, NH;, trong d6 nhom Ci-3 alkoxy, Ci.3 alkylamino hodc Cs.s heteroxycloalkyl
tuy y duogc thé béng nhém thé duge chon tir nhém bao gf”)m oxo, OH, F, Cl, Cs.s
xycloalkyl, Ci.3 alkoxy cacbonyl, Cs.s heteroxycloalkyloxy, p-toluensulfonyloxy va
phenyl tiy y duoc thé tiép bang nhém OH, metoxy hoic etoxy.

Tét hon néu R 1a F hogc CL.

Tét hon néu trong cong thire I-(c), Z 1a CH, U 1 S hoic O.
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Tét hon néu R® duoc chon tir nhom bao gém H, OH, F, CI, metyl, etyl, metoxy,
etoxy, nm-propoxy, NH2, N-metylamino, N-etylamino, N-n-propylamino,
N,N-dimetylamino, metyletylamino, metoxycacbonyl va tert-butoxy cacbonyl, va
trong d6 nhom OH, metyl, etyl, metoxy, etoxy, n-propoxy, NH>, N-metylamino,
N-etylamino, N-n-propylamino, N,N-dimetylamino, metyletylamino, metoxycacbonyl
va tert-butoxy cacbonyl tiy y dwgc thé bang nhém OH, F, Cl, Cis
heteroxycloalkyloxy hoéc toluensulfonyloxy.

Tét hon néu R® 13 H, Cis alkyl, Ci4 alkoxycacbonyl, Ci.; alkylcacbonyl,
benzyl va benzoyl, va trong d6 nhém Cis alkyl, Ci4 alkoxycacbonyl, Ci
alkylcacbonyl hogc benzoyl tily ¥ dugc thé bang nhém F, Cl, OH, Ci.; alkoxy, Cs.s

heteroxycloalkyloxy hodc toluensulfonyloxy.

, , N.
Tt hon néu nhém R® 1a H, F, OH, NHa, metoxy, etoxy, 5
OH OH OH OH

H
F\/]\/O\JA_H , /k/o\; , F7 N \5_44 /\/O\fﬁ /\/N\;e )\/N\gg

Y,

Z e

OH OH OH ooy
FV'VO\JJJJ F\/:\/O\rr:J F\)VO\;H |:/\/o\:gJ U

0
¥
\OJ\!‘E hodc

OH

FIYT Y Y

Té6t hon néu nhém R® 1a H, metyl, OH |, OH , OH

>

/

//S/o 3 g
k L, e Pt QY Ao
r s A st o
/ \ OH
? ? g
= 2, M9 hoje o

O/

T LT Ry

Tét hon néu R 1a nhém c6 cong thirc OH
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hodc MO~
OH H OH
, , F N, F o. N
TéthonnéuRlléF,OH,NHz,\)V“ﬁ,Q\/‘Iﬁ,/*ﬁ:
OH OH OH

0] OH
E E H H
\OJ\HJJ )Vo\éf F/\/O\Jf‘ /\/O\r; /-\/N\fﬁ )\/N

OH OH OH ooy
F : F
\)VO\HH, F\/\/O\ﬁf, \/K/O\Hf’ ~_ O hogc U

Tét hon néu R? 1a F, OH, metoxy.

Y Y Y
OH , OH |

Tét hon néu R* 1a H, metyl, OH

&

d ~0 OH
g \O/\(\r,:‘
0. 0 0 O
)%%f oy A o Y Wy

g D

o hogc OH
Tét hon néu R® 1a H, metyl hodc etyl.
Tét hon néu R’ 1a F, OH, metyl hodc metoxy.
OH OH

, , 0N F N
Tot hon néu R” 1a F, Cl, OH, NHa, metyl, F)\/ s VVO? , o

S

’/S\O/\(\O/
0_0
metoxy, etoxy, OH < oM H H

b 3 b b > >

0 \ S0 OH
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Tbt hon néu R>” 14 H hoic F.

hoac

T6t hon néu hop chét heteroaryl ¢6 cong thirc ciu trac (I), hodc mudi, solvat,
hydrat, din xuét dugc danh ddu bang ddng vi hodc din xuit dugc d4nh ddu bing ddng
vi phong xa dugc dung ctia né dugc chon tir nhém bao gém cac hop chét co cong thirc

trong Bang ().
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HoN S =N —N
@N/FMNHU

F

Sang ché con dé xuét quy trinh didu ché hop chit heteroaryl c6 cong thic chu
trac (I), hodc mudi duge dung, solvat, hydrat, dan xuét dugc danh diu bang ddng vi

hodc din xuit dugc ddnh dau bang dong vi phong xa cla no,

R
NN
WO oM+ @g
gt
néu don vi cdu traic  R" ]a Cong thic I-(a) , quy trinh nay bao gdm cac
budce:
| (i) cho hop chét c6 cong thitc 1 phan tmg hop chét c6 cong thirc 2 dé thu duoc
hop chét c6 cong thirc 3 & nhiét d -78°C trong dung moi hitu co véi su ¢c6 mét cua
bazo;
(ii) cho hgp chét c6 cong thirc 3 thu dugc tir bude (i) phan ing v6i hop chét co6
cong thirc 4 trong dung moi hiru co véi sy c6 mat ctia bazo va chét xic tic Pd & nhiét

d6 80°C;

(0] —l:\m| (R )n
P Rb
T o U ot i I
NTYURP 2 R N R Y
R—\l > \

1 3

R2 N
N™ X
~-_U A\
Wiz /I)‘
'#J\oyé- .
T. \V; R?2
néu don vi cdu traic  R" A congthicl-() va RP 13 nhom co cong

thie RS, quy trinh nay bao gbm budc cho hop chét c6 cong thirc 5 phan ung véi

hop chét c6 cong thirc 11 & nhiét 6 60°C trong dung mdi hitu co véi sy c6 mat cua

bazo;
. " RS (R)m
R3¢ /) 7, \ ~
ML/ \ ¥ \_y/

trong @6 R°1a H, Ci.5 alkyl, Ci.s alkoxycacbonyl, C1-2 alkylcacbonyl va phenyl,
va trong d6 nhém Ci.s alkyl, Ci-s alkoxycacbonyl, C1-2 alkylcacbonyl va phenyl tuy y
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dugc thé bing halogen, OH, Cis alkoxy, Css heteroxycloalkyloxy hodc

toluensulfonyloxy;
R N
N w
OO NN ey
\Y R®
néu don vi cau traic  R" la  congthicl-(b) va RP 1a nhom c6 cong
Rd

b ‘ ,
thtc OH , quy trinh nay bao gdm budc cho hgp chat ¢6 cong thirc 5 phan ng v6i

hop chét c6 cong thic 13 & nhiét d 50°C trong dung moi hiru co vGi su ¢6 mét cua
bazo;

d
<l3>— R ®R) (R

\ R d
7 H R)yn (R 13 Rﬁ/\N SN
-y LRy
S W \6 \_y N 4 X

14

5

trong d6 R¢ 1a H hogc Ci3 alkyl;

V@i’%ﬂ- SQeS
néu don vi cdu tric ~ R" la Congthiclc)) trong d6 UlaOvaZla
N, quy trinh nay bao gbm buéc cho hop chét c6 cong thire 15 phan tung v6i hop chét
¢6 cong thirc 16 & nhiét @9 120°C trong axit polyphosphoric (PPA);

o  KBm (R")n

= =
N\ 7\ ¢
HO Q X (R)m (R
N7 OH N% 0 == ="\
Ra-__\ l 16 . Ra'_\ | />—§ / \ /,Y
NH, N Q X
15
17 .
>
77 U
W/\Z,U RaC[
SO Lo
néu don vi cdu tric ~ R" la Congthecl-c) trong d6 UlaSvaZlacC,

quy trinh nay bao gbm buéc cho hop chét c6 cong thic 18 phan tmg véi hop chét c6
cong thirc 19 ¢ nhiét do 90°C trong dung mdi hitu co véi su c6 mdt cua bazo va chét

xuc tac Pd;
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0 _'T_'m _IT_H
B / N
g \ Q \_x
R (
x-S 19 -3 _l_m =
R )—Br — RO p Y
Z N e I WA
18 20
— R
+O (3/)—% . | N/>_§
néu don vi cau traic ~ R" la congthicl-(c) trong d6 UlaNH va Z1aN,

quy trinh nay bao gbm budc cac budc:
i) cho hop chét c6 cong thirc 21 phan Gng vé6i hop chit c6 cong thie 22 @ tao
ra hop chét c6 cong thic 23 trong axit polyphosphoric ¢ nhiét do 130°C;

ii) cho hgp chét c6 cong thirc 23 thu duge tir budce i) phan ung v6i hop chét co
cong thirc 19 d8 tao ra hop chét c6 cong thirc 25 trong dung moi hén hop ctia MeCN

va H,0 véi sy c6 mit ctia chat xic tac Pd va bazo ¢ nhiét do 60°C;

HQ ‘<§;R\—j{n
R’ H R' B Y H (R"), R"
Ra@[NHz HOOC\‘|'%| N7 | N%{Tz%l HG \ X Ra@N n T nY
+ > D _ T / P
X NH, \\—Q/ R® A N/ \ Q/ Z N \ / \

19 Q X
21 22 23 25
N= A
wxz-Y R""—m%
1010+ NN
\Y RP
néu don vi cau trac  R" 1a Céng thre I-d) , trong d6 R® 1a H, quy trinh

nay bao gdm céc budc:

i) cho hop chét c6 cong thirc 26 phan mg v6i hop chét c6 cong thirc 27 d tao
ra hop chét c6 cong thirc 28 trong dung moi hiru co v6i su ¢6 mét cia chét xuc tac Pd,
Cul va bazo hitu co & nhiét do trong phong;

ii) cho hop chét c6 cong thire 28 thu duge tir bude i) phan tmg véi DBU dé tao
ra hop chét c6 cong thirc 29 trong dung moi hdn hop cia MeOH va H,O & nhiét do
80°C;

iii) cho hop chét c6 cong thire 29 thu duge tir bude ii) phan tng véi hop chét c6
cong thic 30 dé tao ra hop chit c¢6 cong thirc 31 trong dung mdi hiru co vGi sy c6 mit

ciia chét xuc tac Pd va bazo & nhiét d6 80°C;
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N /U a_/\N \
WAZENS R $
1 O] 0>+ XN
T Y,
néu don vi cau truic ~ R” la congthicl-e) , quy trinh nay bao gbm cac

bude:

i) cho hop chét c6 cong thirc 32 phan tmg véi hop chét c6 cong thire 33 dé tao
ra hop chét c6 cong thic 34 trong dung moi rugu v4i sy c6 mat cua bazo ¢ nhiét 4o
80°C;

ii) cho hgp chét c6 cong thire 34 thu dugc tir budce i) phan Ung v6i hop chét co
cong thirc 30 trong dung moi hitu co véi su c6 mit ciia bazo va chét xuc tac Pd & nhiét

d6 80°C;

R o
s Tl
a X R Ry

' /\N \ =|= ~]:\
R NGESVE Wi NSV W
NH
? 34 35

Tét hon néu quy trinh didu ché hop chét heteroaryl ¢6 cong thire chu trac (1),
hoac mudi, solvat, hydrat, din xuét duogc danh dau bf‘mg df?)ng vi hodc a din xuét dugc

danh diu bang ddng vi phong xa duge dyung cia nd,

Rb
W/\Z,U /
.i.O ?/ - K/\Ra
néu don vi cdu traic  R” 14 Cong thirc 1) , quy trinh nay bao gdm céc

budc:

(i) cho hgp chét c6 cong thic 1 phan ing hop chét c6 cong thire 2 dé tao ra hop
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chét c6 cong thic 3 & nhiét do -78°C trong THF v6i su c6 mit clia s-butyllithi;

(i) cho hop chét c6 cong thic 3 thu dugc tir bude (i) phan Gng v6i hop chét ¢6

cong thirc 4 trong DMF v6i sy ¢6 mat cia NaxCOs va Pd(PPhs)s & nhiét @6 80°C;

RE, N
St o
Q@O}E‘ &/\ = %
V R®

néu don vi céu traic  R" la  congthicl(b) va R 1a nhém c6é cong

thire RS™, quy trinh nay bao gbm buéc cho hop chét c6 cong thirc 5 phan tmg v6i
hop chét c6 cong thic 11 ¢ nhiét d¢ 60°C trong DMF v6i su ¢6 mit cia Cs2COs;

trong d6 R° 1a C1.3 alkyl hogc Ci-3 alkyl halogen hoa;
RE, N
N
WSt
Tﬁ)\v

néu don vi cau traic  R” la  Céngthircl-(b) va R® 1a nhém c6 cong

Rd
b ‘ ,
thic OH , quy trinh ndy bao gom budc cho hop chat c6 cong thire 5 phan ing v6i

hop chét c6 cong thic 13 & nhiét d% 50°C DMF v6i sy ¢6 mit cia KoCOs;
~U 27
fofo+ L
néu don vi cdu traic~ R" la Céngthucl-c) trongdoUlaOvaZlaN,

quy trinh nay bao gbdbm buéc cho hop chét c6 cong thic 15 phan tung véi hop chét c6

cong thire 16 & nhiét do 120°C trong axit polyphosphoric (PPA);

77 U
W/\Z/U Ra_~_
1O ?/>‘§“ S N §
néu don vi cdutraic R" l]a Congthicl-c) trongdoUlaSvaZlaC,

quy trinh nay bao gbm buéc cho hop chét c6 cong thirc 18 phan tmg véi hop chét c6

cong thire 19 & nhiét do 90°C trong CH3CN v6i su c6 mit cia KoCOs va PA(PPhs)s;

wxz-Y 275
VOfoys R L
V
néu don vi cdu traic  R" 1a Congthicl-c) trong d6 UlaNH va Z la

N, quy trinh nay bao gbm céc budc:

i) cho hop chét c6 cong thic 21 phan tmg véi hop chét c6 cong thire 22 dé tao
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ra hgp chét ¢ cong thirc 23 trong axit polyphosphoric & nhiét 4 130°C;

ii) cho hgp chét c6 cong thirc 23 thu duge tir bude i) phan g véi hop chét ¢6
cong thiac 19 & tao ra hop chét c6 cong thirc 25 trong dung mdi hdn hgp cia MeCN

va H,0 véi su c6 mit ciia Pd(dppf)Cla va NaxCOs & nhigt 4 60°C;

Wwz-U Ra—N/ | A\ $
1O10>+ NN
ﬁ/l\v Rb
néu don vi cau trac  R" 13 Cong thic I-(d) , trong d6 R® 1a H, quy trinh

nay bao gbm cac buéce

i) cho hop chét c6 cong thirc 26 phan tmg v6i hop chat c6 cong thirc 27 dé tao
ra hop chit c6 cong thuac 28 trong DMF véi sy 6 mat cua Pd(PPh3):Cla, Cul va
trietanolamin & nhiét d trong phong;

ii) cho hop chét c6 cong thirc 28 thu dugc tir bude i) phan ung v6i DBU dé tao
ra hgp chat c6 cong thirc 29 trong dung moi hdn hop ctia MeOH va H,O & nhiét do
80°C;

iii) cho hop chét c6 cong thire 29 thu dugc tir bude ii) phan img véi hop chét co6
cong thuc 30 dé tao ra hop chét c6 cong thiic 31 trong DMF véi sy c6 mat cia
Pd(PPh3)s va Na2CO3 ¢ nhigt 46 80°C;

YOfor+ SQ8s

ndu don vi cdu tric ~ R" 12 Cong thic I-(e) » quy trinh nay bao gbm cac
budec:

i) cho hgp chét c6 cong thirc 32 phan Gng v6i hop chét c6 cong thirc 33 dé tao
ra hgp chét c6 cong thirc 34 trong EtOH v6i sy co mat cia NaHCOs3 ¢ nhiét 6 80°C;

ii) cho hgp chét c6 cong thirc 34 thu dugc tir budce 1) phan Gng véi hop chét c6
cong thirc 30 trong DMF véi sy c6 mat cua K2CO3 va Pd(PPhs)s & nhiét do 80°C.

Séang ché ciing 8 xuit duge pham chira hop chét c6 cong thic (1), hodc mubi
duge dung, solvat, hydrat, dan xuét duge danh diu bang dong vi hodc din xuit dugc
danh diu bang dbng vi phong xa clia nd, nhu dugc md ta & day, va tuy y ta duge duge
dung.

Dugc phdm duge mo ta & day co thé dugc bao ché bang phuong phap bét ky da
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biét trong linh vuc duge ly. Noi chung, cdc phuong phap bao ché nay bao gdbm budc
cho hop chét c6 cong thirc (1) két hop véi chit mang va/hodc mdt hodc nhiéu thanh
phén phu trg khéc, va néu can va/hodc néu mudn, tao hinh va/hodc bao goi san phém
nay thanh mot hodc nhiéu don vi liéu mong mbn.

Luong tuong d6i cua hoat chét, ta dugc dugc dung, va/hodc thanh phén b
sung bét ky trong dugc phim clia sing ché s& thay ddi, tiy thudc vao thé trang, d6 tudi
va/hodc tinh trang bénh cia d6i twong duoc diéu tri va con phu thudc vao dudng ma
duoc phém ndy dugc s& duge st dung. Vi du, dugc phém c¢6 thé chia hoat chét véi
luong nam trong khoang tir 0,1% dén 100% (theo trong lugng) .

Céc ta duge duge dung dugce su dung dé san xuét duogc phém theo sang ché bao
gbm cic chét pha lodng tro, chét phan tan va/hodc chit tao hat, chét hoat dong bé mat
va/hodc chat nhil hoa, chat gdy rd, chét két dinh, chét bdo quan, chét dém, chat lam
tron, va’/hoac dau. Céc ta duge nhu bo cacao va sap dung cho thubc dan, chét tao mau,
chét bao, chét tao ngot, chét tao huong vi, va chét thom ciing ¢ thé c6 mit trong dugc
phim nay.

Céc chét bao quan 1am vi du bao gbm chét chdng oxy hoa, chit chelat hoa, chat
bao quan khang vi sinh vét, chét bao quan chéng nim, chét bao quan chia rugu, chét
bao quan c6 tinh axit, va cac chét bao quan khac. Tét hon néu chit bao quén la chét
chbng oxy hoa hodc chét chelat hoa.

Céc chit dém lam vi du bao gbm céc dung dich dém xitrat, dung dich dém
axetat, dung dich dém phosphat, amoni clorua, canxi cacbonat, canxi clorua, canxi
xitrat, canxi glubionat, canxi gluxeptat, canxi gluconat, axit D-gluconic, canxi
glyxerophosphat, canxi lactat, axit propanoic, canxi levulinat, axit pentanoic, diaxit
canxi phosphat, axit phosphoric, canxi phosphat ba 14n, canxi hydroxit phosphat, kali
axetat, kali clorua, kali gluconat, hdn hop kali, diaxit kali phosphat, kali phosphat
monobazo, hdn hop kali phosphat, natri axetat, natri bicacbonat, natri clorua, natri
xitrat, natri lactat, diaxit natri phosphat, natri phosphat monobazo, hén hop natri
phosphat, trometamin, magie hydroxit, nhom hydroxit, axit alginic, nude khong chira
chét gy sbt, nuéce mubi déng truong, dung dich Ringer, rugu etylic, va hén hop cia
ching.

Céc dang lidu dung dang léng dé st dung qua dudng miéng va ngoai dudng
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tiéu hda bao gém nhii twong, vi nhii teong, dung dich, hén dich, xi-rd va codn ngot
dugc dung. Ngoai cac hoat chit, cac dang lidu ding dang 16ng c6 thé chira cac chét
pha loang tro thuong duge st dung trong linh vye nay, vi du nhu nuéce hodc cac dung
mdi khac, cac chét hoa tan va chét nhii hoa nhu ruou etylic, rugu isopropylic, etyl
cacbonat, etyl axetat, rugu benzylic, benzyl benzoat, propylen glycol, 1,3-butylen
glycol, dimetylformamit, cac dau (vi du, dau hat bong, dau lac, dau ngo, dau mam,
dau oliu, du thau dau, va dau vimng), glyxerol, rugu tetrahydrofurfuryl, cac hop chét
polyetylen glycol va este clia rugu béo va sorbitan, va cac hdn hgp cta ching. Ngoai
c4c chét pha lodng tro, cac dugc phim ding qua dudng miéng c6 thé chita cac chét
phu trg nhu chét thAm w6t, chét nhii héa va chét tao hén dich, chét tao ngot, chét tao
hwong vi, va chét thom. Theo mot s6 phuong an cua dugc phdm dung ngoai duong
tiéu hoa, cac thé lién hop cla sang ché dugc tron véi cac chit hoa tan nhu
Cremophor™, ruqu, déu, dau dugc cai bién, glycol, polysorbat, xyclodextrin, polyme,
va cac hdn hop cua ching.

Céc dang liéu rén dé st dung qua duong miéng bao gbm vién nang, vién nén,
vién tron, bot, va hat. Trong cac dang lidu rén nay, hoat chat dugc tron voi it nhit mot
ta duogc hodc chit mang dugc dung tro nhu natri xitrat ho#c dicanxi phosphat va/hodc
(a) cac chit don hoic chat kéo dai mach nhu tinh bdt, lactoza, sucroza, glucoza,
manitol, va axit silicic, (b) cac chit két dinh, vi du nhu carboxymetylxenluloza,
alginat, gelatin, polyvinylpyrolidinon, sucroza, va acaxia, (c) cac chét 1am 4m nhu
glyxerol, (d) céac chét gay 1 nhu aga, canxi cacbonat, tinh bot khoai tay hodc tinh bot
s&n, axit alginic, mot s6 hop chét silicat, va natri cacbonat, (€) cac chét 1am cham hoa
tan nhu parafin, (f) cac chit 1am gia tang mic do hép thu nhu céc hop ché4t amoni bac
bdn, (g) cac chét thdm wét, vi du nhu rugu xetyl va glyxerol monostearat, (h) cac chit
hép thu nhu kaolin va dat sét bentonit, va (i) cac chit lam tron nhu bot talc, canxi
stearat, magie stearat, cic hop chét polyetylen dang rén, natri lauryl sulfat, va cac hdn
hop ctia chung. Trong trudng hop vién nang, vién nén, va vién tron, dang lidu nay c6
thé chira chat dém.

Hop chét c6 cong thirc (I) duge déanh d4u bang ddng vi phong xa, nhu dugc mod
ta ¢ day, co thé gén két v6i cac khéi két tu Tau va hd trg trong viéc dinh xac luong Tau

két ty c6 mit ma lugng nay co thé c6 twong quan véi giai doan cia bénh AD.
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Sang ché ciling md t& viéc sit dung hop chét heteroaryl ¢6 cong thirc chu trac (I),
hogc muéi duge dung, solvat, hydrat, dan xuét duoc danh diu bang ddng vi hodc dan
xuét duge danh déu bang dbng vi phong xa clia n6 trong viéc phét hién sy két tu Tau
in vitro, ex vivo, va in vivo.

Séang ché ciling md ta viéc sit dung hop chét heteroaryl ¢6 cong thirc chu trac (1),
hogic mubi duge dung, solvat, hydrat, dan xuét dugc danh diu bang dong vi hogc dan
xuét duge danh déu bang dbng vi phéng xa cua no trong vigc san xuét chit dé chup
anh su két tu cua Tau.

Sang ché ciing d& xuét (a) dugc pham chia hop chit cia sang ché dugc mo ta &
day; va (b) md ta viéc sir dung dugc phim nay trong viéc san xut chat dé chup anh
hodc thudc diéu tri cac rdi loan than kinh nhu bénh Alzheimer.

Sang ché con dé xuét phuong phép st dung cic hop chat va dugc phim clia
sang ché dé chup anh protein tau tich ty trong néo.

Séang ché dé xuét phuong phap sir dung cac hop chét va dugc phim ciia séng
ché @ phat hién cac r6i loan than kinh c6 lién quan dén protein tau da tich ty, nhu
bénh Alzheimer (AD).

Séng ché con mo ta phuong phép phat hién su két tu tau. Phuong phap chup
anh nay co thé duoc thuc hién bang cac phuong phap chup anh phan tir nhu phuong
phap chup c4t 16p bang birc xa positron (PET), phuong phép xéc dinh bang kinh hién
vi huynh quang, phuong phap chup anh bang da photon, phuong phap chup dnh bang
hai photon, phuong phép chup anh huynh quang hdng ngoai gén, phuong phéap chup
phong xa ban than, va phuong phap chup cit 16p vi tinh bang bic xa don photon
(single-photon emission computed tomography: SPECT). Ngoai ra, phuong phap chup
anh nay bao gbm phuong phap chup anh in vitro, ex vivo, va in vivo.

Phuong phap chup anh bao gbm cac budc: cho dbi trong st dung hop chét ¢o6
cong thuc (I) duge danh diu bang ddng vi phong xa va phat hién hop chét dugc danh
diu bang dong vi phong xa cua sang ché & dbi tugng nay. Sang ché con dé xudt
phuong phap phat hién sy két tu Tau in vitro hodc in vivo bang céach st dung hop chét
¢6 cong thire (I) dugc danh du bang dbng vi phong xa, nhu dugc mo ta & day. Do do,
sang ché tao ra cong cu hitu ich dé phat hién va chin doan sém bénh Alzheimer. Sang

ché ciing dé xuat cong cuy hitu ich d€ theo doi su tién trién cua bénh Alzheimer va hi€u

37



48263 38/139

qua diéu tri.

Phuong phap chup anh Tau bao gbm céc bude:

(a) cho dbi twong st dung lwgng hitu hiéu cua (i) hop chét heteroaryl c6 cong
thite ciu trac (I), hodc mubi dugc dung, solvat, hydrat, dAn xuét dugc danh ddu b%.ng
dbng vi hodc dan xuit dugc danh déu bang ddng vi phéng xa cla nd, hodc (ii) duge
phim cta séng ché; va

(b) chup anh ndo cta d6i teong nay.

Tét hon néu phuong phap chup anh bao gbm cac bude (a) cho dbi tuong sir
dung hop chit dugc danh déu bing dbng vi phong xa cla sang ché nhu dugc x4c dinh
& day; (b) @& cho hop chét dugc danh déu bang dong vi phong xa cla sang ché gin két
v6i Tau & db6i tugng nay; (c) phat hién céc tin higu dugc phat ra boi chit ddng vi
phéng xa trong hop chit dugc danh diu bang ddng vi phong xa da gin két clia sang
ché néu trén; (d) tao ra hinh anh thé hién vi tri va/hogic mirc d9 tin hiéu néu trén; va (e)
xac dinh su phan b6 va mic dd két tu ctia Tau trong dbi tuong néu trén.

Tbt hon néu bude "st dung" hop chét duge danh diu bang dbng vi phong xa
ctia sang ché dugc tién hanh bang cach st dung ngoai duong tiéu hoa, va tt nhét 1a st
dung qua duong trong tinh mach. Duong trong tinh mach nay 1a duong hitu hi¢u nhét
dé cung cép hop chét cho toan b co thé cla d6i tugng. Viéc st dung qua duong trong
tinh mach khong can sy can thiép vat Iy dang ké cling nhu khong gy nguy co stc
khoe dang ké cho dbi tuong. THt hon néu hop chét dugc danh d4u bing dong vi phong
xa cua sang ché dugc st dung duédi dang duoc phAm phong xa clia sdng ché, nhu duge
xac dinh ¢ day. Khong can phai dinh nghia day da budc st dung nay cia phuong phap
chup anh theo sang ché. Theo d6, phuong phap chup anh theo sang ché ciing c6 thé
duge hidu 12 bao gdm céc budc tir (b) dén (¢) da xdc dinh trén dy duge tién hanh cho
dbi tugng da dugce cho sir dung hop chit duogc danh du bang ddng vi phong xa tir
truge do.

Sau buéc st dung va trude bude phat hién, hop chét dugc danh déu bang dong
vi phéng xa cita sang ché dugc dé cho gin két véi khéi két tu Tau. Vi dy, khi dbi
tugng 1a dong vat cé vu, hop chit dugc danh déu bang dong vi phong xa clia sang ché
s& di chuyén linh hoat trong co thé ctia dong vat c6 vi nay dé tiép xtic v6i cac md

khac nhau trong d6. Khi hop chit dugc danh déu bing dong vi phong xa cla sang ché
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tiép xuc véi khbi két tu Tau, né s& gin két v6i khbi két tu Tau nay.

Budc "phat hién" ctia phuong phép theo sang ché 12 budc phét hién céc tin higu
dwogc phat ra boi chat dbng vi phong xa c6 mit hop chét duge dénh du bang ddng vi
phéng xa cua sang ché bang thiét bi phat hién nhay véi tin hiéu néu trén, vi du, camera
cua PET. Buédc phéat hién nay ciing ¢6 thé duoc hiéu 1 thu thap dit liéu tin hiéu.

Buéc "tao ra hinh anh" cua phuong phéap theo sang ché dugc tién hanh bang
méy tinh sit dung thuat toan tai thiét 1ap dit lidu tin hidu thu dugc d tao ra tép dit lidu.
Sau do, tap dit li€u nay dugc xtr y dé tao ra hinh anh thé hién vi tri va/hodac mic d9 tin
hiéu dugc phat ra béi chét ddng vi phéng xa. Cac tin hi€u phét ra c6 twong quan truc
tiép v6i lwong enzym hodc mo tin sinh sao cho budce "xac dinh" ¢6 thé duoc thyuc hién
bing cach danh gia hinh anh thu dugc.

Thuat ngir "d6i tuong" cua sang ché c6 thé 1a nguoi hodc dong vat bét ky. Tét
hon néu dbi twong cta sang ché 1a dong vat c6 vi. Tét nhét néu dbi twong néu trén 1a
co thé dong vat c6 vii nguyén ven in vivo. Theo phuong 4n dugc wu tién ddc biét, dbi
teong cua sang ché 13 nguoi.

Cum tir "tinh trang bénh c6 lién quan dén sy két tu Tau" c6 thé 13 bénh suy
giam nhan thic mitc d9 nhe (mild cognitive impairment: MCI), bénh sa sut tri tué
ho#c bénh Alzheimer.

Luong din xuét duge danh diu bang déng vi va dén xuét dugc danh déu bing
dbng vi phong xa cua hgp chit @ st dung mot hodc nhiéu 1an mdi ngay cho nguoi
truéng thanh c6 trong lugng 70kg co thd chira hop chét nay véi lugng nim trong
khoang tir khoang 0,0001mg dén khoang 3000mg, tir khoang 0,0001mg dén khoang
2000mg, tir khoang 0,0001mg dén khoang 1000mg, tr khoang 0,001mg dén khoang
1000mg, t khoang 0,0lmg dén khoang 1000mg, tir khoang 0,1mg dén khoang
1000mg, tir khoang 1mg dén khoang 1000mg, tir khoang 1mg dén khoang 100mg, tir
khoang 10mg dén khoang 1000mg, hodc tir khoang 100mg dén khoang 1000mg, trong
mdi dang liéu don vi.

Hop chit c6 cong thic (I) hodc mudi, solvat, hydrat, din xuit dugc danh diu
bang ddng vi va dan xuht dugc danh d4u bang dong vi phong xa dugc dung clia nd ¢6
thé & muc liéu dung mdi ngay du dé cung cép tir khoang 0,001mg/kg dén khoang
100mg/kg, tir khoang 0,01mg/kg dén khoang 50mg/kg, 6t hon 1a tir khoang 0,1mg/kg
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dén khoang 40mg/kg, tot hon 14 tir khoang 0,5mg/kg dén khoang 30mg/kg, tir khoang
0,01mg/kg dén khoang 10mg/kg, tir khoang 0,1mg/kg dén khoang 10mg/kg, va tbt
hon nita 12 tir khoang 1mg/kg dén khoang 25mg/kg trong lugng co thé cua dbi tuong,
mot hodc nhiéu 1an mdi ngay, dé thu duogc hidu qua diéu tri mong mubn.

Cén hiéu ring cac khoang lidu ding dwgc mb ta & ddy cung chp huéng dan sir
dung duoc phim theo séng ché cho nguoi truéng thanh. Lugng duge st dung, vi dy,
cho cho tré em hodc thanh thiéu nién ¢ thé dugc xac dinh béi béac si thuc hanh hoic
nguoi co hiéu biét trung binh trong linh vuc nay va c6 thé thap hon hodc bing lwong
duoc st dung cho nguoi trudéng thanh.

Séang ché ciing dé xudt kit (vi dy, goi duge pham). Kit theo sang ché c6 thé hiru
ich dé phat hién su két tu Tau. Kit theo sang ché c6 thé chira duge phim cuia sang ché
hoac hop chét heteroaryl c6 cdng thic (I), hodc mudi, solvat, hydrat, din xuét dugc
danh d4u bang ddng vi va dan xuht duge danh diu bang ddng vi phéng xa duge dung
cua no, va dd chira (vi du, lo nhd, 6ng tiém, chai, bom tiém, va/hodc goéi phan phéi,
hodc @b chira thich hop khéc). Theo mot s6 phuong 4n, kit theo sang ché c6 thé con
tuy y bao gbm dd chira thtt hai dé dung ta dugc duge dung dé pha loang hodc tao hdn
dich cua dugc pham theo sang ché hodc hop chét heteroaryl c6 cong thirc (I), hodc
mudi dugc dung, solvat, hydrat, din xuét dugc danh dau bﬁng déng vi hodc dan xuét
duoc danh du bang dong vi phong xa cua nd. Theo mot s phuong 4n, dugc phém
theo sang ché hodc hop chét heteroaryl c6 cong thic (I), hodc mubi duge dung, solvat,
hydrat, din xuét dugc danh dbu béng déng vi hodc dan xuét dugc danh dau béng df”)ng
vi phéng xa clia n6 dugc dung trong @b chira va dd chira tht hai duge két hop dé tao
ra mot dang liéu don vi.

Do @6, theo mot khia canh, sang ché @& xuét kit bao gdm dd chira thi nhat dé
dung hop chét heteroaryl duge mo ta ¢ day, hodc mubi duge dung, solvat, hydrat, dan
xuit duge danh ddu bang dbng vi hodc dan xuét dugc danh ddu bang dbng vi phong
xa, hodc dugc phdm chira ching. Tét hon néu kit theo sang ché bao gbm d6 chira thit
nhit @& dung hop chét heteroaryl dugc md ta & dy, hodc mubi duge dung cua no,
hoic dugc phidm chira chung. Kit nay hitu ich trong viéc phong ngira va/hodc diéu tri
bénh tang sinh & déi twong. Tét hon néu kit con c6 cac hudng dan st dung hop chét,

hoac mudi, solvat, hydrat dugc dung cta nd, hodc duge phém chira ching, cho dbi
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tuong dé xac dinh lugng Tau két tu c6 mat, lugng nay co thé c6 twong quan véi giai

doan cua bénh AD.

Céc dinh nghia hoa hoc

Céc dinh nghia vé nhom chire va thuat ngit hoa hoc cu thé dugc md ta chi tiét
hon dudi diy. Cac nguyén t6 hoa hoc duge x4c dinh theo Bang tudn hoan cic nguyén
td, CAS version, Handbook of Chemistry and Physics, 75th Ed., inside cover, va cac
nhém chitc cu thé thudong dugc dinh nghia nhu dwgc mo ta trong ban mo ta nay. Ngoai
ra, cic nguyén ly chung cta hoa hoc hitu co, cling nhu cac gbc chirc ning cy thé va
kha nang phan ung dugc mé ta trong tai ligu: Thomas Sorrell, Organic Chemistry,
University Science Books, Sausalito, 1999; Smith and March, March’s Advanced
Organic Chemistry, 5th Edition, John Wiley & Sons, Inc., New York, 2001; Larock,
Comprehensive Organic Transformations, VCH Publishers, Inc., New York, 1989; va
Carruthers, Some Modern Methods of Organic Synthesis, 3rd Edition, Cambridge
University Press, Cambridge, 1987.

Céc hop chét duge md ta & ddy c6 thé chira mdt hoge nhiéu tam khong dbi
xung, va do do co thé ton tai & nhiéu dang chét ddng phan khac nhau, vi du, cac chét
dbng phan d6i anh va/hodc chat ddng phan khong dbi quang. Vi dy, cac hop chét dugc
mo ta & day co thé & dang chat ddng phan db6i anh, chit déng phan khong dbi quang
hodc chét dbng phan hinh hoc riéng bi¢t, hodc c6 thé & dang hdn hop cua céc chét
dbng phan 18p thé, bao gdm cé hén hop raxemic va hdn hop duge lam giau vé mot
hogc nhiéu chit déng phan 1ap thé. C4c chit dong phan c6 thé duge tach ra khoi hén
hop bang cac phuong phap da biét v6i ngudi cb hiu biét trung binh trong linh vuc
nay, bao gdbm phuong phap séc ky léng & ap suat cao (high pressure liquid
chromatography: (HPLC) khong dbi xtng va phuong phép tao ra va két tinh cac mudi
khong dbi xtmg; hodc cac chét d6ng phan dugc vu tién co thé duoc didu ché bang cac
phuong phép tbng hop khong dbi ximg. Vi dy, xem tai liu: Jacques et al.,
Enantiomers, Racemates and Resolutions (Wiley Interscience, New York, 1981);
Wilen et al., Tetrahedron 33:2725 (1977); Eliel, Stereochemistry of Carbon
Compounds (McGraw-Hill, NY, 1962); va Wilen, Tables of Resolving Agents and
Optical Resolutions