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(57) Séang ché dé cap dén hop chat ma hitu dung lam chat diéu bién di 14p thé duong véi
thu thé dopamin D1 (D1 PAM), c6 tic dung diéu bién di 1ap thé dwong (tac dung PAM)
trén thy thé dopamin D1 va c6 thé dugc sir dung lam thanh phan hoat tinh cua duogc pham
dé ngan ngura va’hodc diéu trj sa sut tri tué, triéu chirng ti€u cuc cua tam than phan liét,
CIAS, bénh Parkinson, bénh Alzheimer, bénh Huntington, trAm cam, ADHD, phu thudc
thudc, hodc twong ty. Do d6, da phat hién ra rang hop chat imidazodiazepin theo sang ché
c6 tac dung PAM trén thu thé dopamin D1, va do dé hoan thién sang ché. Hop chét
imidazodiazepin theo sang ché co tic dung PAM trén thu thé dopamin D1, va duoc ky
vong 14 tac nhan dé ngan ngura va/hoac diéu tri ching sa sut tri tug, triéu ching ti€u cuc
ciia tim than phan liét, CIAS, bénh Parkinson, bénh Alzheimer, bénh Huntington, tram
cam, ADHD, phu thudc thudc, hodc cac bénh tuong tu. Sang ché cling dé cap dén duoc
pham chtra hop chat nay hodc mudi cua ching.
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Linh vie k§ thuit dwoc dé cp

Sang ché & cap dén hop chét imidazodiazepin ma c6 tac dung diéu bién di 1ap thé
duong (dudi day dugc goi 1a tac dung PAM - positive allosteric modulating action) trén
thu thé dopamin D1, va dugc ky vong lam thanh phan hoat tinh ctia duoc pham, cu thé 1a
duoc phém dé ngin ngira va/hodic didu tri sa sut tri tug, tridu chimng ti€u cuc cua bénh tdm
thdn phan liét, sa sut tri tué két hop voi tAm thin phan li¢t (cognitive impairment
associated with schizophrenia- CIAS), bénh Parkinson, bénh Alzheimer, bénh Huntington
(mua giat), bénh trdm cam, rdi loan ting dong gidm chu ¥ (attention deficit hyperactivity

disorder-ADHD), phu thudc thudc, hoic tuong tu.
Tinh trang k§ thuit ciia sing ché

Céc thy thé dopamin nim trong sb céc thy thé cdp doi véi protein G ma dugce biéu
hién trong hé than kinh trung wong. Cac thu thé dopamin duoc phan loai thanh ho tuong
tu thu thé dopamin D1 va ho twong tu thu thé dopamin D2. Trong s6 cac thu thé
dopamin, cc thu thé dopamin D1 va D5 thudc vé ho tuong tw thu thé dopamin D1, va
cac thu thé dopamin D2, D3, va D4 thudc vé& ho tuwong tu thu thé dopamin D2.

D3 ¢6 béo céo ring, thy thé dopamin D1 dugc cip d6i v6i Gs, ma thiic ddy protein
G, 1am hoat héa adenylat xyclaza, va ting cudng viéc san xuét ra cAMP trong té bao dé
thuc déy hoat tinh clia protein kinaza A, va thé hién c4c chirc nang khac nhau (Medicinal

Research Reviews, 2009, vol. 29(2), p. 272-294).

C6 bio céo dé xudt ring, viéc gidm cac thy thé dopamin D1 trong vo trudc thuy
trdn 1a nguyén nhéan chu dao ¢ sa stt tri tué va triéu ching tiéu cyc ctia tim than phéan liét.
B&i vi & nguoi bénh bj tAm thin phén liét, cac thu thé dopamin D1 dugc gidm rd rét &
mot phﬁn cua thuy trude, dugc goi 1a vo trude thuy tran. Hon nita, bdi vi mic do giam
céc thu thé dopamin D1 ¢6 sy tvong quan v6i cac két qua cta Tric nghiém xép quén bai
clia Wisconsin ma 13 thir nghiém vé d6 manh cua triéu ching tiéu cuc ctia tAm thin phan

li€t va chirc ndng cua thiy trude (Nature, 1997, vol. 385(6617), p. 634-636).
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Tham chi & ngudi bénh bj trAm cam, tuong tu v6i ngudi bénh véi tam thin phan
liét, c6 sy suy giam chirc ndng trong vo trude thuy tran dd dugc bao cdo (Psychiatry
Research, 1999, vol. 89, p. 171-187).

Pa c¢6 bao cdo ring, trong mo hinh sa sut tri tué, chu van thy thé dopamin D1 la
hitu dung (European Neuropsychopharmacology, 2009, vol. 19(6), p. 440-450;
Psychopharmacology, 2010, vol. 210(3), p. 407-418; Molecular Pharmacology, 2007,
vol. 71(6), p. 1598-1609; va Annals of the New York Academy of Sciences, 1996, vol.
777, p. 427-430).

ba c6 bao céo réng, thu thé dopamin D1 c6 li€n quan dén triéu ching tiéu cuc cua
tAm than phan liét (The American Journal of Psychiatry, 2002, vol. 159(5), p. 761-767;
va Pharmacopsychiatry, 2006, vol. 39(3), p. 115-116).

Do d6, cht van thu thé dopamin D1 dugc ky vong lam thudc ma kich thich thu thé
dopamin D1 trong vé trudc thuy tran va co thé cai thién sa sut trf tué, triéu chiing tiéu cuc

clia tAm than phan li€t, CIAS, va trAm cam.

C6 béo cdo d& xuht ring, chu véan thu thé dopamin D1 duge ky vong 1a 4p dung
duge cho bénh Parkinson (Current Opinion in Investigational Drugs, 2001, vol. 2(11), p.
1582-1591) va bénh Alzheimer (The Journal of Biological Chemistry, 2011, vol. 286(5),
p. 3270-3276).

Hon nita, cht van thu thd dopamin D1 da dwoc béo céo 1a thé hién hiéu qua trong
timg md hinh dong vat cta bénh Huntington (Neurodegenerative Diseases, 2011, vol.
8(4), p. 230-239) va phu thudc thubc (Neuroscience Letters, 2012, vol. 513(2), p. 214-
218).

Hon nita, da c6 d& xuit rang, chil van dopamin dugc ky vong 1a ap dung dugc cho
sa sat tri tué trong ADHD (Neuropsychologia, 2013, vol. 51(2), p. 235-266; va
Pharmacogenomics and Personalized Medicine, 2014, vol. 7, p. 349-356).

Do d6, hop chét kich thich thu thé dopamin D1 duoc ky vong 12 hira hen lam téc
nhan dé ngin ngira va/hoiic didu tri cac bénh nhu 13 sa sut tri tué, triéu chung tiéu cuc cua
tAm thin phan liét, CIAS, bénh Parkinson, bénh Alzheimer, bénh Huntington, tram cam,
ADHD, phu thudc thudc, hodc twong tur.
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Cha vén thu thé dopamin D1 con dugce st dung lam tac nhan chéng tang huyét 4p
ngoai vi (The New England Journal of Medicine, 2001, vol. 345(21), p. 1548-1557).
Trong khi, vi du, da c6 bao cdo rﬁng, dihydrexidin, ma 1a chu van thu thé dopamin D1
rang, d4 duoc phat trién d6i voi bénh Parkinson, gy ra giam huyét 4p 1a tac dung phu
mic di thé hién hiéu qua trong bénh Parkinson (Clinical Neuropharmacology, 1998, vol.
21(6), p. 339-343).

Do d6, mong mudn tao ra hgp chit ma kich thich thu thé dopamin D1 nhung
khong c6 tac dung phy, nhu 14 giam huyét 4p.

Thu thé ciip d6i véi protein G dd dugc nghién ciru tir 14u lam dich quan trong dé
kham pha thubc. Trong nhitng nim gén day, da phat hién ra réng, nhiéu thu thé cap doi
v6i protein G con cé cac vi tri hoat dong khéc véi cac vi tri phéi tir ortho (ACS Chemical
Biology, 2008, vol. 3(9), p. 530-541). G dy, nghién ctru dé kham pha thudc, trong d6 cac
vi trf hoat dong trong cac thu thé cip d6i véi protein G lam dich dbi v6i kham pha thudc,
da duoc tién hanh mot cach tich cuc (British Journal of Pharmacology, 2012, vol. 165(6),
p. 1659-1669).

Chét didu bién di 1ap thé duong (dudi day dwoc goi 1a PAM) 1a hop chét ma lién
két vao vi tri khac véi vi tri lién két ctia phéi tir ndi sinh @€ ting cudng chirc nang cua thy
thé. PAM tu n6 khong ting cudng chirc ning cta thy thé, nhung ting cudng chic nang
cta thu thé véi su c6 mit clia phéi tu.

Do do, duoc ky vong la, thu thé dopamin D1 PAM (du¢i day duoc goi 1a D1
PAM) c¢6 tac dung PAM trén thu thé dopamin D1, ¢6 thé duge st dung dé ngin ngira
va/hogic didu tri sa st tri tug, triéu ching tiéu cuc cla tim than phan liét, CIAS, bénh
Parkinson, bénh Alzheimer, bénh Huntington, trAm cam, ADHD, phu thudc thubc, hodc
twong ty, va hitu dung lam thudc véi it tac dung phu so véi chi véan thu thé dopamin D1.

bi duoc bao cao trong Tai liéu sang ché 1 ring, hop chét c6 cong thuc (A) cb tac
dung chu vén thu thé benzodiazepin 3. G cac diém yéu ciu bao hd cua tai liéu nay, tac

nhan chong lo 4u hodc tac nhan chong tram cadm di dugc mo ta.

Cong thtac héa hoc 1
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(trong cdng thitc nay, R! va R? tao thanh nhom heteroxyclic no ma c6 thé duoc thé cling
vGi nguyén ti nito ma ching lién két vao. Tuy nhién, (1) trong trudng hop (a) hodc (b)
sau, R! va R? do khong tao thanh nhom heteroxyclic no ma ¢ thé duoc thé cing véi
nguyén ti nito ma ching lién két vao. Trong (a), tt ca R, RS, R7, va R® 1a nguyén tir
hydro. Trong (b), 1 hodc 2 trong sb R%, R% R, va R® timg gbc doc 1ap la nguyén tir
halogen, va gbc khéc 1a nguyén tir hydro. X 1a O, S, NR!, hoac CR"'R'?. Tham khao
cong bd nay dbi véi cac d4u hiéu khac.)

P4 duoc béo cdo trong Tai lidu sang ché 2 ring, hop chét c6 cong thirc (B) c6 tac
dung d6i khang va tc ché urotensin II, va hitu dung d6i véi suy tim sung huyét hodc

tuong tu.

Cong thirc hoa hoc 2

(Tham khao cong bd nay dbi voi cac ddu hiéu khéc.)

D3 duoc bao cao trong Tai lidu sdng ché 3 ring, hop chét c¢6 cong thuc (C) cb tac
dung d6i khang canabinoitl va/hodc cht van nghich déo, va hiru dung 1am téc nhén chirc

ndng trung tdm hodc tuong tu.

Cong thirc hoa hoc 3
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R R

(trong cong thirc nay, timg R!' va R? 1a alkyl, xycloalkyl, aryl, aryl-alkyl, heteroaryl,

heteoaryl-alkyl, hodc twong tw. Tham khao céng bd nay dbi voi cac ddu hidu khéc.)

D3 duge bao céo trong Tai liéu sang ché 4 ring, hop chit c6 cong thirc (D) hitu

dung trong diéu tri va/hodc ngin ngira loan dong va/hodc dao dong chuyén dich.

Cong thirc hoa hoc 4

R6 o)

0]

S N>= 3_3a
f NR'R
RRZH

R O

R (D)
(trong cong thirc nay, timg R® va R3® 1a H hodc Ci4 alkyl khong dugc thé. Tham khao

cong bd nay dbi voi cac ddu hiéu khac.)

D3 duoc bao cdo trong Tai liu sang ché 5 ring, hop chat c6 cong thirc (E) hitu
dung trong diéu tri va/hodc ngin ngira tim than phan liét.

Cong thirc hda hoc 5

11 12
R’ R R

2
1
od 9Hsv,QR3 ©)
A

% 14
O
(@]

(Tham khao coéng bd nay dbi véi cac déu hidu khac).
Céc tai liéu tinh trang k¥ thuat
Tai liéu séng ché
Tai liéu sang ché 1: Céng b don quéc t& s6 WO 2005/080334

Tai liéu sang ché 2: Cong bd don quéc té s6 WO 2008/011551
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Tai lidu sang ché 3: Cong b6 don qudc té s6 WO 03/077847

Tai lidu sang ché 4: Cong bd don qudc t& s6 WO 2005/118561

Tai lidu sang ché 5: Cong bb don qudc té s6 WO 2014/171528
Bian chit ky thuét ciia sang ché
Vén d k¥ thuat

Séang ché d& xuit hop chit ma c6 tic dung PAM trén thu thé dopamin D1, va dugc
ky vong 1a thanh phén hoat tinh ctia dugc phém, cu thé 13 duoc phém dé dung trong viéc
ngan nglra va/hodc diéu tri sa sat tri tugé, triéu ching tiéu cyc cla tdm than phan liét,
CIAS, bénh Parkinson, bénh Alzheimer, bénh Huntington, trAm cam, ADHD, ho#c phu

_ thude thude.
Giai phéap cho van @&

Céc tac gia sang ché di nghién ctru rét chuyén sau hop chét c6 tac dung PAM trén
thu th8 dopamin D1. Két qua 13, cic tac gia sang ché da phat hién ra ring, hop chét
imidazodiazepin theo sang ché c6 tac dung PAM trén thu thé dopamin D1, do d6 hoan
thién sang ché.

Cu thé, sang ché d& cap dén hop chét c6 cong thie (I) hodc mudi cta ching, cling

nhu duge phim bao gdm hop chit c6 cong thie (I) hodc mudi cha ching va ta dugc:

Cong thtrc hoa hoc 6

(trong cong thic nay,

R!, R% va R? 1a gidng nhau hoic khic nhau, va la H, halogen, alkyl thap, hoic
halo-alky! thip;

R* 1a H, halogen, alkyl thip, hoic halo-alky! thap;
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R’ 1a H;
RS 1a phenyl ma c6 thé dugc thé; hoic

R’ va R® cing véi nguyén tir cacbon ma chung lién két vao c6 thé tao thanh vong

benzen ma c6 thé duoc thé; va
- 12 lién két don hoic lién két doi.)

Ngoai ra, trir khi dugc néu cu th khéc, khi cac diu hiéu trong cong thitc héa hoc
nao dé trong ban md ta ndy con dugce st dung trong cong thirc héa hoc khac, thi cung du
hiéu s& biéu thi ciing y nghia.

Hon nita, sang ché d& cap dén dugc phdm dé dung trong viéc ngin ngira va/hodc
diéu tri sa sut tri tug, triéu ching tiéu cyc cua tim than phén liét, CIAS, bénh Parkinson,
bénh Alzheimer, bénh Huntington, trAm cam, ADHD, hodc phu thudc thudc, ma bao gém

hop chét c¢6 cong thirc (I) hogc mudi cia chung.

Hon nita, dugc phim nay bao gdm tac nhan dé dung trong viéc ngin ngira va/hodc
diu tri sa sut tri tug, triéu ching tiéu cuc cla tim than phan liét, CIAS, bénh Parkinson,
bénh Alzheimer, bénh Huntington, trAm cam, ADHD, hoic phu thudc thubc, ma bao gém
hop chit c6 cong thie (I) hodc mudi cta ching.

Hon nita, séng ché dé cap dén:

(1) viéc st dung hop chét c6 cong thirc (I) hodc mubi cia ching, dé san xuét duoc
phim nhim ngin ngira vi/hogic diéu trj sa sut tri tug, triéu ching tiéu cyc cua tim than
phan liét, CIAS, bénh Parkinson, bénh Alzheimer, b¢nh Huntington, trAm cam, ADHD,

hodc phu thudce thubc;

(2) hop chit ¢6 cong thirc (I) hodc mubi cta ching, d& dung trong viéc ngin ngira
va/hodc dilu tri sa sat tri tug, triéu chimg ti€u cyc cla tim than phan liét, CIAS, bénh
Parkinson, bénh Alzheimer, bénh Huntington, trAm cam, ADHD, hoic phu thudc thudc;
va

(3) dé& xuét phwong phap dé ngan ngira va/hodc didu tri sa sut tri tug, triéu ching
tiéu cuc cua tam than phan liét, CIAS, bénh Parkinson, bénh Alzheimer, bénh

Huntington, trdm cam, ADHD, hodc phy thudc thudc, phuong phdp nay bao gdm viéc
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dung lugong cé hiéu qua cua hop chit c¢6 cong thirc (I) hoic mudi clia ching cho d6i

tugng.

O day, “ddi twgng” 1a d€ chi nguoi hodc dong vét khac can viéc ngin nglra hodc

diéu tri nay, va, trong mdt phuwong an, ngudi can viéc ngin ngira hodc dicu tri nay.
Hiéu qua dat dugc clia sng ché

Hop chét c6 cong thirc (I) hoiic mudi cta ching c6 tdc dung PAM trén thu thé
dopamin D1, va c6 thé dugc sir dung lam tdc nhan @ ngan ngira va/hoic didu tri sa sut tri
tué, tri€u ching ti€u cyc cua tam thin phén liét, CIAS, bénh Parkinson, bénh Alzheimer,

bé&nh Huntington, trAm cam, ADHD, hoic phu thudc thude.
MO t3 chi tiét sang ché
Sau ddy, sang ché s& dugc md ta mot céch chi tiét.

Ca hai “alkyl” va “alkylen” 1a d chi chudi hydrocacbon no mach thing hodc mach

nhénh, va ¢ nghia 1a nhém hda tri m¢t va nhém hda tri hai, twong Gng.

“Alkyl thip” 1a alkyl c6 tir 1 d&n 6 nguyén ttr cacbon (dudi day duoc goi 1a Ci.e),
vi du, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, n-
hexyl, hodc twong tw; trong mdt phuong 4n 1a Ci4 alkyl; trong mét phuong 4n 1a metyl

hodc etyl; va trong mét phuong 4n 1a metyl.

“Alkylen thap” 13 Ci alkylen, vi dy, metylen, etylen, trimetylen, tetrametylen,
pentametylen, hexametylen, propylen, metylmetylen, etyletylen, 1,2-dimetyletylen, 2,2-
dimetyletylen, 1,1,2,2-tetrametyletylen, hodc twong tu; trong mot phuong én 1a Ci4
alkylen; trong mdt phuong 4n etylen hodc 2,2-dimetyletylen; va trong mot phuong 4n la

etylen.
“Halogen” c6 nghia l1a F, Cl, Br, hodc L

“Halo-alkyl thap” 14 C1 alkyl dugc thé bang mot hodc nhidu nguyén tir halogen;
trong mot phuong 4n 13 Ci alkyl duge thé bang mot dén nam nguyén tt halogen; va

trong mot phuong an la CFs.

Trong ban md ta nay, thuat ngit “co thé dugc thé” c6 nghia 13 n6 khong duoc thé

hodc c6 tir 1 dén 4 ph?m tir thé; va trong mdt phuong an, n6é khong duoc thé hozic co tir 1



28763

dén 3 phan tir thé. Trong trudng hop c6 nhidu phén tir thé, cac phan tir thé nay co thé 1a
gidng nhau hozc khéac nhau.

O thuét ngit “phenyl ma c6 thé duge thé” trong RS, phin tir thé bao gdm RA! trong
mdt phuong 4n, va RA2 trong mét phwong 4n. RA! 1a nhém duoe chon tir nhém bao gom -
OH, -O-alkyl thép, -CN, halogen, alky! thip, halo-alkyl thp, alkylen thip-O-alkyl thip, -
C(=0)-alkyl thip, va -C(=0)-alkylen thdp-CN. RA2 1a nhém dugc chon tir nhém bao gdm
halogen, alkyl thip, va halo-alkyl thép.

O thuat ngit “cling voéi nguyén t cacbon ma ching lién két vao c6 thé tao thanh
vong benzen ma c6 thé dugc thé” trong RS va RS, phin tir thé bao gdm RB! trong mot
phuong 4n, va RB? trong mdt phwong 4n. RB! 1a nhém duge chon tir nhém bao gom -OH,
-O-alkyl thdp, -CN, halogen, alkyl thip, halo-alkyl thap, alkylen thip-O-alkyl thip, -
C(=0)-alkyl thip, va -C(=0)-alkylen thdp-CN. RB2 13 nhém dugce chon tir nhém bao gdm
halogen, alkyl thip, va halo-alkyl thép.

Céc phuong 4n theo sang ché dugc dua ra dudi day.

(1) Trong mot phuong an, hop chét c6 cong thic (I) hodc mudi cta ching, trong

d6 R!, R2 va R3 1a gidng nhau hoic khéc nhau, va 1a H hogc halogen.

(2) Trong mdt phuong &n, hop chit c¢6 cong thirc (I) hodc mudi cta ching, trong
d6 R'la H.

(3) Trong mdt phuong an, hop chét c6 cong thire (I) hodc mudi ctia chiing, trong
d6 R? 1a H hoic halogen; hodc trong mdt phuong 4n, hop chét c6 cong thie (I) hoic mudi
cta chung, trong d6 R? 1a H, F, hodc Cl; hodc trong mét phwong an, hop chét c6 cong

thire (I) hodc mudi ctia chiing, trong d6 R? 1a H.

(4) Trong mot phuong an, hop chét c6 cong thie (I) hodc mudi ctia chiing, trong
d6 R? 1a H hodc halogen; ho#c trong mdt phuong an, hop chit c6 cong thue (I) hoic mudi
ctia chiing, trong d6 R? 1a H hodc F; hodc trong mdt phuong an, hgp chét c6 cong thirc (1)
hodc mubi cta chiing, trong d6 R3 1a halogen.

(5) Trong mot phuwong an, hop chét c6 cong thire (I) hodc mudi cta chiing, trong
d6 R* 1a H hoic halogen; hodc trong mdt phuong 4n, hop chét c6 cong thirc (I) hodc mubi
ctia chiing, trong d6 R* 1a H hodc F; hodc trong mdt phuong an, hop chét c6 cong thirc (I)

hodc mudi ctia chiing, trong d6 R* 1a H.

-10-
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(6) Trong mdt phuong &n, hop chét c¢6 cong thire (I) hodc mudi cta chung, trong
do R’ 1a H.

(7) Trong mot phuong an, hop chét c¢6 cong thirc (I) hodc mudi ctia ching, trong
d6 R® 1a phenyl ma c6 thé dugc thé bing mot dén bén RAL, ma 1a gidng nhau hoic khac
nhau; hodc trong mét phuong an, hop chét c¢6 cong thire (I) hodc mudi cta ching, trong
d6 RS 1a phenyl ma c6 thé dugc thé bang mot RA2; hodc trong mot phwong an, hop chit
¢6 cong thirc (I) hoic mubdi ctia chiing, trong d6 R® 1a phenyl ma c6 thé dugc thé bang
mdt RA2 & vi tri para tir lién két ctia chung,

(8) Trong mot phuong an, hop chét c6 cong thirc (I) hodc mudi cta ching, trong
d6 RS va RS c6 thé tao thanh, cing v6i nguyén tir cacbon ma ching lién két vao, vong
benzen ma c6 thé dugc thé bing mot dén bén RB!, ma 13 giéng nhau hogc khac nhau.

(9) Trong mot phuong an, hop chét c¢6 cong thirc (I) hodc mudi cta ching, trong
do

---- 13 lién két don,

(10) Hop chét c6 cong thirc (T) hodc mudi cua ching, ma 1a dang két hop thich hop
ctia hai hodc nhidu nhém dwgc md ta trong cac phin tir (1) dén (9) trén day.

Céc vi du v& hop chét ma 1a dang két hop ciia cac phuong 4n nhu trong phan (10)
néu trén day la cac vi du nhu sau.

(11) Trong mot phuwong an, hop chét c¢6 cong thirc (I) hodc mudi ctia ching, trong
d6 R! 1a H, R? 1a H hoic halogen, R? 13 halogen, R* 1a H, va ---- 13 lién két don.

(12) Trong mot phuong &n, hop chét c¢6 cong thirc (I) hodc mudi cta chiing, trong
@6 R! 1a H, R? 13 H hoic halogen, R? 1a halogen, R* 1a H, R® 1a H, R la phenyl ma c6 thé
dugc thé, va ---- 1a lién két don.

(13) Trong mdt phuong 4n, hop chét ¢6 cong thire (I) hodc mudi cta chung, trong
d6 R! 1 H, R? 13 H, R? 1a halogen, R* 1a FI, R® 1a H, R° 1a phenyl ma c6 thé dugc thé bing
mot dén bdn RAL, ma 14 giéng nhau hodc khac nhau, va ---- 1a lién két don.

(14) Trong mot phuong 4n, hop chit c6 cong thie (I) hodc mudi cta ching, trong
d6 R' 1a H, R? Ia H hogc halogen, R? 12 halogen, R* 1a H, R va R® cung v6i nguyén tit

cacbon ma chiing lién két vao c6 the tao thanh vong benzen ma c6 thé duoc the, va
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-—-- la lién két don.

(15) Trong mot phuong an, hop chét c6 cong thirc (I) hodc mudi clia chung, trong
d6 R! 1a H, R? 1a halogen, R® 1a halogen, R* 1a H, R va R® ¢6 thé tao thanh, cung véi
nguyén tr cacbon ma chung lién két vao, vong benzen ma cd thd duoc thé bing mot dén

bon RB!, ma 1a giong nhau hodc khac nhau, va ---- 1 lién ket don.

(16) Trong mot phuong an, hop chét ¢6 cong thire (I) hodc mudi ctia ching, trong

d6 RS 1a H, va RS 1a phenyl ma c6 thé duoc thé,

(17) Trong mot phuong 4n, hop chit hoic mubi ctia ching theo phan (16), trong

d6 ---- 14 lién két don.

(18) Trong mot phuong 4n, hop chit hoic mubi clia chung theo phan (17), trong
doR*1aH.

(19) Trong mot phuong 4n, hop chit hoic mubi ciia ching theo phén (18), trong
d6 R! 12 H, R? 1a H hoic halogen, va R? 13 halogen.

(20) Trong mot phuong 4n, hop chét hoic mubi cta chung theo phan (19), trong
d6 R 1a phenyl ma c6 thé duoc thé bing mot dén bdn RA!, ma la giéng nhau hodc khac
nhau, va RA! 1a nhém duogc chon tir nhom bao gém -OH, -O-alkyl thép, -CN, halogen,
alkyl thép, halo-alkyl thép, alkylen thdp-O-alkyl thép, -C(=0)-alkyl thap, va -C(=0)-
alkylen thip-CN.

(21) Trong mo6t phuong an, hgp chét hoic mudi cua chung theo phan (20), trong
d6 R® 1a phenyl ma c6 thé duoc thé bing mot RA2, va RA? 13 nhom duge chon tir nhém
bao gdm halogen, alkyl thip, va halo-alkyl thap.

(22) Trong mdt phuong an, hop chét hoic mubi cta chung theo phan (21), trong
do R?1a H.

(23) Trong mot phuong an, hop chét hoiic mubi cua ching theo phén (22), trong
d6 R 12 phenyl ma cé thé dugc thé bang mot RA2 & vi tri para tr lién két ctia chung.

Céc vi du vé& céc hop chét cu thé nim trong pham vi cua sang ché bao gdm céc
hop chit sau ddy va cac mudi ctia ching.

4-flo-3-(2-0x0-2-{2-[4-(triflometyl)phenyl]-6,7-dihydro-5SH-imidazo[1,2-
a][1,4]diazepin-8(9H)-yl}etyl)-1,3-benzoxazol-2(3H)-on,
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4-flo-3-{2-[2-(2-flophenyl)-6,7-dihydro-5H-imidazo[1,2-a][1,4]diazepin-8(9H)-
yl]-2-oxoetyl}-1,3-benzoxazol-2(3H)-on,

3-[2-(4,5-dihydro-1H-[1,4]diazepino[ 1,2-a]benzimidazol-2(3H)-yl)-2-oxoetyl]-
4,5-diflo-1,3-benzoxazol-2(3H)-on,

4-flo-3-[2-(8-flo-4,5-dihydro-1H-[1,4]diazepino[1,2-a]benzimidazol-2(3H)-yl)-2-
oxoetyl]-1,3-benzoxazol-2(3H)-on,

4,5-diflo-3-[2-0x0-2-(2-phenyl-6,7-dihydro-5SH-imidazo[ 1,2-a][ 1,4]diazepin-
8(9H)-yl)etyl]-1,3-benzoxazol-2(3H)-on,

4-flo-3-{2-[2-(3-flophenyl)-6,7-dihydro-5H-imidazo[ 1,2-a][ 1,4]diazepin-8(9H)-
yl]-2-oxoetyl}-1,3-benzoxazol-2(3H)-on, va

3-{2-[2-(4-clophenyl)-6,7-dihydro-5H-imidazo[1,2-a][ 1,4]diazepin-8(9H)-yl]-2-
oxoetyl}-4-flo-1,3-benzoxazol-2(3H)-on.

Trong hop chat c6 cong thic (I), chit hd bién c6 thé t6n tai phu thudc vao dang
clia phan tir thé. Trong ban mé ta nay, hop chat c6 cong thue (I) dd dwoc mo ta chi & dang
cta céc chit ddng phan, nhung, sang ché bao gdm céc chét dng phan khac, va con bao
gdm cac hop chit ma tir d6 céc chit ddng phan duoc tich ra, hoic cdc hdn hop cua

chung.

Hon nfta, ¢6 truong hop ciia hop chét c6 cong thie (I) c6 nguyén tit cacbon khong
d6i xang. Dua vio truong hop nay, céc chét ddng phan quang hoc t6n tai trong hop chat
cé cong thire (I). Theo séng ché, hop chat c6 cong thirc (I) con bao gbm cac hop chit ma

tir d6 c4c chat ddng phan quang hoc dugc téch ra, hodc cac hdn hop cua chung.

Hon nita, sang ché boc 16 tién thudc dugc dung ctia hop chit c6 cong thire (I).
Tidn thubc duge dung 14 hop chit c6 nhom ma, ¢ thé duge chuyén hoéa thanh nhém
amino, nhoém hydroxyl, nhdm carboxyl, hodc tuong tu bang cach dung mdi phan hodc &
cac didu kién sinh Iy. Lam nhom tao thanh tién thube, vi dy, ¢6 nhém dwoc md ta trong
tai liéu: Progress in Medicine, 1985, vol. 5, p. 2157-2161 hoac “Pharmaceutical Research
and Development” (Hirokawa Publishing Company), 1990, vol. 7 (Drug Design), p. 163-
198.

Hon nita, mudi ctia hop chit c6 cong thirc (D) 1a mudi duge dung ctia hop chét ¢6

cong thuc (I), va cé truong hop tao thanh mudi cong axit hodic mudi véi bazo phu thude
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vao dang cta phin tir thé. Cac vi du cu thé vé cac mudi nay bao gdm cac mudi cong axit
v6i axit vd co, nhu 1a axit clohydric, axit bromhydric, axit hydroiodic, axit sulfuric, axit
nitric, va axit phosphoric, va cac mubi cOng axit véi axit hitu co, nhu 13 axit formic, axit
axetic, axit propionic, axit oxalic, axit malonic, axit suxinic, axit fumaric, axit maleic,
axit lactic, axit malic, axit mandelic, axit tartric, axit dibenzoyl tartric, axit ditoluoyl
tartric tartric, axit xitric, axit metan sulfonic, axit etan sulfonic, axit benzen sulfonic, axit
p-toluen sulfonic, axit aspartic, va axit glutamic; cic mudi vé6i kim loai kiém, nhu 13 natri
hodc kali; cac mudi véi kim loai kiém thd, nhu 1 canxi va magie; cac mudi v&i kim loai,
nhu 12 nhém; cac mudi v6i bazo hitu co, nhu 13 metylamin, etylamin, etanolamin, lysin,
va ornithin; cdc mudi véi cac axit amino khac nhau, nhu 13 axetyl leuxin, va cac dan xuét

amino; va cac mudi amoni.

Hon nita, sang ché con bao gdm cac hydrat, cac solvat va cac chét nén tinh thé da
hinh khéac nhau cta hop chét c6 cong thic (I) va mudi ctia chung. Hon nita, sang ché con
bao gdm c4c hop chit dugc danh diu v6i cac ddng vi phéng xa hodc khong phong xa
khac nhau.

“T4c dung didu bién di 13p thé duong (tac dung PAM)” c6 nghia 14 tac dung lam
tdng cuong chiic nang cua thy thé béng cach lién két vao vi tri khac véi vi tri ma phéi tir
ndi sinh lién két vao d6 khi xét dén thy thé.

“Chét diéu bién di 1ap thé duong (PAM)” c6 nghia 13 hop chét c6 tdc dung PAM.
V1 du, trong Vi du thir nghiém 1, PAM c6 nghia 14 hop chét chuyén dich duong cong dap
g lidu ding dopamin sang tréi.

PAM tu n6 khong ting cudng chirc ning cta thy thé, nhung ting cuong chirc ning
ctia thu thé véi sy 6 mit ctia phéi tir.

Tén bénh trong ban mé t& niy duoc tham khao dén Phan loai bénh quéc té
“ICD10” ctia T chirc Y t& Thé gidi (WHO), tai ban lan thit 5 1a “Diagnostic and
Statistical Manual (DSM-5) of Mental Disorders in American Psychiatric Association
(APA), and /or Societas Neurologica Japonica”.

“Tam than phan liét” 13 bénh duoc dic trung boi viée suy gidm cac chirc nang tri
tué khac nhau, nhu 1a nhén thirc, xic cam, dong co thuc déy, hanh vi, va cé y thirc vé ban

than. Céc triéu chimg clia ching duoc phan loai thanh tri¢u chimg dwong tinh va tri€u
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ching tiéu cuc va sa sut tri tué. Triéu ching duong tinh, vi dy, 1a tri¢u ching, nhu 1a 4o

giac, hoang tudng, hogc tuong tu. Tridu ching tiéu cuc, vi du la tu ky hodc tho o.

“Triéu ching tiéu cuc cta tim than phén ligt” 1a triéu chimg tiéu cuc trong tdm

thin phén liét.

“Sa st tri tué két hop voi tAm than phén liét (CIAS)” 14 sa st tri tué két hop voi

tAm than phan liét.
(Phuong phéap didu ché)

Hop chét c6 cong thic (I) va muéi ctia ching c6 thé dugc didu ché bang cach 4p
dung cac phuong phép tdng hop da biét khac nhau st dung cac dic tinh dya vao dang cAu
trac cua ching hodic phin tir thé. Khi d6, ¢6 truong hop hiéu qua k¥ thut trong cong
ngh¢ san xudt ma, theo dang ctia nhém chirc, nhém chirc duoc thay thé bang nhém bao
vé thich hop (nh6m ma, c6 thé d& dang duge chuyén héa thanh nhém chirc) trong bude tir
vat liéu khoi ddu dén hop chét trung gian. Lam nhém béo vé, vi du, ¢6 cac nhém béo vé
1a cac vi du dugc md ta trong “Greene’s Protective Groups in Organic Synthesis”, cua
Peter G. M. Wuts va Theodora W. Greene, tai ban 1an th tu, 2006. Cac nhém bao vé nay
¢6 thé duoc lya chon va duge st dung phu thudc vao didu kién phan tmg cta chung.
Trong phuong phap nay, sau khi phan tmg duoc thuc hién bang cach dwa vao nhém bao

vé, néu can thiét, hop chat mong mubn c6 thé thu duoc bang cach loai di nhém bao Vvé.

Hon nita, tién thudc cta hop chét c6 cong thirc (I), trong tw véi nhém bao v¢, cb
thé duge didu ché bing cach dua vao nhém dic hiéu hodc bang cach thuc hién hon nita
phan ng st dung hop chét thu dugc cé cong thirc (I) trong budce tir vt liéu khoi du dén
hop chét trung gian. Phan Gmg c6 thé duoc tién hanh bing cach 4p dung phuong phap da
biét dbi voi chuyén gia trong nganh, nhu 1a este hoa, amit héa, loai nude thong thudng,

hodc tuong tu.

Tiép theo 14 phdn mé ta chi tiét phuong phép diéu ché dién hinh hop chit c6 cong
thire (I). Timg phuong phap didu ché con ¢6 thé duge tién hanh véi viéc tham khao dén
céc tai lidu kém theo trong phin mé t tuong mg. Phuong phap didu ché theo sang ché

khong chi giéi han & cac vi du duoc trinh bay dudi day.

Trong ban md ta nay c6 st dung cac chit viet tat sau.
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DMF = N,N-dimetylformamit, DMSO = dimetyl sulfoxit, EtOAc = etyl axetat,
EtOH = etanol, Hex = hexan, MeCN = axetonitril, MeOH = metanol, THF =

tetrahydrofuran.

nBuli = n-butyl lithi, CDI = 1,1'-cacbonyl bis(1H-imidazol), DCC = N,N'-
dixyclohexyl carbodiimit, DBU = 1,8-diazabixyclo[5,4,0Jundeca-7-en, DIPEA = N,N-
diisopropyletylamin, =~ DMAP = N,N-dimetyl-4-aminopyridin, DPPA =
diphenylphosphoryl azit, HATU = O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetrametyluroni
hexaflophosphat, HOBt = l-hydroxybenzotriazol,' KOtBu = kali tert-butoxit, NaOtBu =
natri tert-butoxit,nmM = N-metylmorpholin, NMP = N-metyl-2-pyrolidon, Pd/C = paladi
trén cacbon, PPhs = triphenylphosphin, Pd2dba3 = tris(dibenzyliden axeton) dipaladi(0),
TBAB = tetrabutylamoni bromua, TEA = trietylamin, TFA = axit trifloaxetic, WSC.= N-
[3-(dimetylamino)propyl]-N'-etylcarbodiimit, WSC-HC1 = N-[3-(dimetylamino)propyl]-
N'-etylcarbodiimit hydroclorua, xantphos = 9,9'-dimetyl-4,5-bis(diphenylphosphino)

Xanten.
Silicagel CC = sic ky cot silicagel.

Nudée mudi = dung dich NaCl bdo hoa trong nudc, natri bicacbonat béo hoa trong
nudc = dung dich NaHCOj3 bdo hoa trong nude, MgSO4 = magie sulfat khan, Na;SO4 =

natri sulfat khan.
Trong cdng thitc cau triic va cac nhém trong ban mo ta ndy cé sit dung cac chit
vict tdt sau.

Ac = axetyl, BOC = tert-butoxycacbonyl, t-Bu = tert-butyl, Et = etyl, Halo =
halogen, Me = metyl, MsO = metansulfonyloxy, MOM = metoxymetyl, TBDMS = tert-
butyldimetylsilyl, TsO = p-toluensulfonyloxy.

(Phuong phép diéu ché thi nhat)

Cong thirc hoa hoc 7
2 2
R 1 R 3 4
R R’ . R R R~ =
R _ 5 K\N
L N + H N\/g \ ] o_<N/\n/ \N R6
‘«O O N" R 5 ©

™ ) ()
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Hop chét ¢6 cong thirc (I) c6 thé dugc didu ché tir hop chét (1) va hop chat (2).

Trong phén tng nay, hop chét (1) va hop chét (2) duoc st dung & lugng twong
dwong hodic lwong du ciia chiing, va hén hop cla ching thudng dugc khudy trong dung
moi tro voi phan ing véi sy 6 mit cla tac nhan ngung tu trong 0,1 gid dén 5 ngay &
didu kién lam mét dén gia nhiét, t5t hon 1a & -20 dén 60°C. Cac vi du vé dung méi bao
gbém hydrocacbon thom, nhu 13 toluen hodc twong tw; hydrocacbon duge halogen hoa,
nhu 12 diclometan hoic twong tu; ete, nhu 1a THF hodc twong tw; DMF; NMP; DMSO;
EtOAc; MeCN; nuéc; va cac hdn hop cta ching. Céc vi du v& tac nhan ngung tu bao
gém HATU, WSC, WSC-HCI, DCC, CDI, DPPA, va tuong tu. C6 trudong hop 14, viéc su
dung chét phu trg (vi dy, HOBY) 1a dugc wu tién dbi véi phan tmg. C6 truong hop 13,
phan Ung nay dugc tién hanh tron tru hon nita v4i sy c6 mit cia bazo hiru co, nhu la
TEA, DIPEA, NMM, hoic twong tu, hodc bazo v6 co, nhu 1a K2COs, NaxCO3, KOH,
hodc tuong tu.

Hon nita, c6 thé st dung phuong phép chuyén hoa hop chét (1) thanh dan xuét dé
phan tmg va sau d6 cho din xudt d& phan tmg phan tng v6i hop chét (2). Cac vi du vé
din xuht d& phan tng cua axit carboxylic bao gdm axit halogenua thu duoc bang phan
{mg véi tdc nhan halogen hoa, nhu 13 POCls, SOCL,, (COCl), hodc tuong tu; hdn hop
axit anhydrit thu duoc bing phan tmg véi isobutyl clofomat va twong tu; va este hoat héa
thu duoc bing cach ngung tu véi HOBt va tuong tw. Néu luong nhd DMF dugce sir dung
lam chét phu tro trong téng hop axit halogenua, phan tmg dién ra d& dang hon. Lam chét
phu trg, ¢6 thé st dung bazo, nhu 1a DMAP. Phan ting cta dan xuét d& phan tmg voi hop
* chit (2) c6 thé duoc tién hanh trong dung mdi tro v&i phan tng, nhu 13 hydrocacbon
duoc halogen hoa, hydrocacbon thom, hodc ete & diéu kién lam mat dén gia nhiét, ot hon

1a & -78 dén 60°C.

[Tai liéu] “Organic Functional Group Preparations”, ctia SR Sandler and W. Karo
al., second edition, vol. 1, Academic Press Inc., 1991; “Courses in Experimental

Chemistry (fifth edition)”, edited by Japan Chemical Society, vol. 16, 2005, Maruzen.
(Phuong phap diéu ché thir hai)

Cong thirc hda hoc 8
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1 R’ 3 HO R
R R 1 R3 Halo
O‘<\O o 0—<\O ol

3) (1)
(trong cong thirc ndy, Halo 1a halogen. Tuong tu s& ap dung cho phan duéi day).

Hop chét (I-1) c6 thé dwgc didu ché tir hop chét (3).

Phan ung nay 13 halogen héa nhom hydroxyl. Trong dung mdi tro v6i phan tng,
bd sung PPh3 va ngudn halogen vao hop chét (3), sau d6 khudy trong 0,5 gio dén 8 giv &
20 dén 100°C. Lam dung mdi, vi du, dung mdi trén co s ete, nhu 1a THF hodc tuong tu,
1a cac vi du. Cac vi du vé& ngudn halogen bao gbém bis(2-metoxyetyl) aminosulfur
triflorua, CCls, CBr4, va L. 0 day, qua trinh clo hoa st dung PPhs va CCls 1a duoc goi 1a
phan ng Appel.

[Tai liéu] Angewandte Chemie International Edition, p. 801, vol. 14, 1975.

(Phuong phép didu ché vat liéu khéi dau 1)

Cong thirc hoa hoc 9
5 R4a R4a
3 H{ LVZ@“L“ KR
- \ a N
Pgq \/<\N =8 - Pgr \/QJ\RG (2a)
(4)
OH
(l)>/\ LV1 5
(5b)

R
N
LS

(trong cong thitc nay, R* 1a H, halogen, alkyl thip, halo-alkyl thip, hodc -O-alkyl thap.
Nhu duge thé hién trong cong thie (5a), R* ¢o thé duoc thé vao nguyén tir cacbon bét ky
ctia mach propylen. Pg; 12 nhém bao vé. Tung Lvi va Lvz la nhém roi chuyén. Tuong tu

s& ap dung cho phan dudi day).

Hop chét khoi dau (2a) c6 thé duoc didu ché tir hop chét (4) va hop chét (5a). Hop
chét khoi dAu (2b) ¢6 thé duge didu ché tir hop chét (4) va hop chit (5b). Cac vi du vé
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nhém roi chuyén bao gém Hal (dudi ddy, Hal 14 Cl, Br, hodc I), nhém MsO, nhom TsO,

va twong ty. Céc vi du vé Pg; bao gdm nhém benzyl va nhém BOC.

Trong phan tng nay, hop chit (4) va hop chét (5a) duoc st dung & lugng tuong
duong hoic luong du ciia chiing, va hdn hgp cua ching thuong duoc khudy trong dung
mdi tro véi phan tmg holic khong c¢6 dung méi trong 0,1 gir dén 5 ngay & diéu kién lam
mat dén didu kién gia nhiét dén hdi luu, t6t hon 1a & 0 dén 80°C. Céc vi du vé dung moi
bao gém hydrocacbon thom, ete, hydrocacbon dugc halogen héa, DMF, DMSO, EtOAc,
MeCN, va cac hdn hop cta chiing. C6 trudong hop 13, phan tng nay duoc tién hanh tron
tru hon nita vdi sy ¢ mit cua bazo hitu co, nhu 1a TEA, DIPEA, NMM, hodc tuong tu,
ho#c bazo vo co, nhu 1a KOtBu, K2CO3, Na;CO3, NaOH, hodc tuong tu.

[Tai liéu] “Organic Functional Group Preparations™, ciia SR Sandler and W. Karo,
second edition, vol. 1, Academic Press Inc., 1991; “Courses in Experimental Chemistry”,

fifth edition, edited by Japan Chemical Society, vol. 14, 2005, Maruzen.
(Phuong phép didu ché vt lidu khoi dau 2)

Cong thirc hoa hoc 10

o
Pgy. OH O Pgy- o s
ﬁ/\g +Ha e o N/\g R

H

(6) (7) (8)

(trong cong thirc nay, Hal 1a Cl, Br, hogc 1. Pg> 1a nhém bao vé. Tuong tu s&€ 4p dung cho
phan dudi day).

Hop chét (8) ¢6 thé dugc didu ché tir hop chit (6) va hop chit (7). Lam Pg, BOC
hodc tuong tu 1a cac vi du.

Phén Gng nay co6 thé duoc tién hanh theo cing phuong phap nhu phuong phap
didu ché vat lieu khoi ddu 1. B sung hop chit (6) vao hop chét (7) trong dung mdi tro
v6i phan tmg, sau d6 khudy trong 1 gi& d&én 2 ngay & nhiét do trong phong hogc cao hon

véi su ¢6 mit clia bazo. Lam bazo, bazo vo co duge stir dung, va cic vi du ve bazo nay
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bao gém K>CO3, NaxCOs3, Cs2C0O3, KOH, va tuwong tu. Lam dung mdi, MeCN hodc tuong

tu 14 cac vi du.

Cong thirc héa hoc 11

L
o  R=C(=O)ONH,

H
H N
sz\”/\”/o\)LRe ® sz/N\/éNle
O

(8) (4)
(trong cong thire ndy, RV 13 alkyl thap. Tuong tu s& 4p dung cho phén dudi day).
Hop chét (4) c6 thé duoc diéu ché tir hop chét (8) va hop chit (9).

Trong phan tng nay, hop chét (8) va hop chét (9) duoc khudy trong dung mdi tro
voi phan tng trong 12 gior dn 3 ngay ¢ 100°C hodc cao hon hoic & diéu kién hdi huu.

Céc vi du vé dung mdi bao gém hydrocacbon thom, nhu 1a toluen hodc tuong tu.
(Phuong phép didu ché vat lidu khéi dau 3)

Cong thirc hoa hoc 12

Y NO Y N

~N NH Lv Pg—N_ N B1
Par\ ¢t R’ —= LN \©(R )
0o O
(11) (12) (13)

(trong cong thirc nay, Lv la nhém roi chuyén, n 13 s6 nguyén tr 1 dén 4. Tuong tu s& ap
dung cho phan dudi day).

Hop chét (13) ¢6 thé dugc diéu ché tir hop chét (11) va hop chét (12).

Nhém roi chuyén Ly, vi du, 14 halogen hogc -OSO2CFs.

Trong phan g nay, kim loai, nhu 13 paladi hodc twong tw, va phdi tir, nhu 1a
PPh3 hoiic tuong tu dwoc bd sung vao hop chit (11) va hop chét (12) 1am chét xuc tac
vOi su ¢6 mit ctia bazo trong dung méi tro véi phan tmg, sau do khudy trong 5 gid dén 4
ngay & 20 dén 140°C. Cac vi du vé chét xtc tac bao gdm Pdadbas va twong ty. Cac vi du

v& bazo bao gdm bis(trimetylsilyl)natri amit, NaOtBu va tuong tu. Céc vi du vé dung moi
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bao gém dioxan va tuong tw. Phan ung nay dugc goi 13 Phan ung ghép d6i Buchwald-

Hartwig.

[Tai liéu] Journal of the American Chemical Society, p. 5969, vol. 116, 1994;
Journal of the American Chemical Society, p. 7901, vol. 116, 1994; Angewandte Chemie
International Edition, p. 1348, vol. 34, 1995; Tetrahedron Letters, p.3609, vol. 36, 1995.

Cong thtrc hoa hoc 13

MU s o
PngL(N\@/(RM)n Py \._QN@-(R n
o)
(13) (2¢)

Hop chét (2¢) dugc didu ché bing viéc khir hop chét (13).

Phan Umg nay 1a phuong phép thong thudng dé khtr nhém nitro. Trong phan tng
nay, bd sung sit, thiéc, hogc tuong tu vao hop chét (13) trong dung mdi, nhu 1a axit
clohydric, axit axetic, hodc twong tu, sau do khudy trong 0,5 gior dén 3 ngay & 50 dén
140°C.

(Phuong phap didu ché vat lidu khai dau 4)

Cong thtrc hoa hoc 14

2
2 R
R 1 3
R
R1 R3 o R
+ RP/U\RP' NH
OH o
(14) (15) (16)

(trong cong thirc nay, (RP, R 1a dang két hop ctia (imidazolyl, imidazolyl), (C13C-O-,
-0-CCl), (Cl, -O-CCls) (Cl, -O-phenyl), (Cl, -O-paranitrophenyl).)
Hop chat (16) ¢6 thé dugc diéu ché tir hop chét (14) va hop chat (15).

Trong phan {mg nay, bd sung hop chit (14) vao hop chét (15) & duong lugng hoac
lugng du trong dung moi tro véi phan ing, va tt hon 13, khudy hdn hop ctia chung trong

0,1 git dén 1 ngay & diéu kién lam mét dén gia nhiét, t6t hon 1a & 50 dén 150°C. Céc vi
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du v& dung méi bao gdbm hydrocacbon dugc halogen hoa, hydrocacbon thom, ete, DMF,
DMSO, EtOAc, MeCN, va hdn hgp cac dung méi cua chung. Hop chét (15) con duge
biét dén 1a chit phan tng cacbonyl, va cic vi du vé ching bao gdm 4-nitrophenyl
clofomat va phenyl clofomat ciing nhu CDI, diphosgen, va triphosgen. Trong trudng hop
ma dang phenyl cacbonat, ma 1a chit trung gian, 12 6n dinh (vi dy, trong trudng hop ma
4-nitrophenyl clofomat hodc phenyl clofomat dugc st dung), mét khi trung gian nay

dwoc phan tach, va phan Gmg c6 thé lai duoc tién hanh.

[Tai liéu] “Organic Functional Group Preparations”, ciia S.R. Sandler and W.
Karo, second edition, Academic Press Inc., vol. 2, 1991.

Cong thirc hoa hoc 15
R R® 0. R. R’
1) Ha|/\g/ Pgs;

NH (17) N/\H/OH
=, ©

O~< loai bao v€
o 2

(16) (1)
(trong cong thirc ndy, Pgs 1a nhém bao vé. Tuong tu s€ &4p dung cho phan dudi day).
Hop chét (1) ¢6 thé dugc didu ché tir hop chét (16) va hop chét (17).

Dang este Pgs ctia hop chét (1) ¢6 thd duoc didu ché tir hop chat (16) va hop chét
(17). Lam nhém roi chuyén, vi dy, nhém MsO, nhém TsO, hoic twong tu ¢6 thé dugc st
dung ngoai Hal. Céc vi du vé nhém bao vé Pgs bao gém nhém Me, nhom Et, nhém tBu,

va tuong tu.

Trong phéan (g nay, hop chit (16) va hop chit (17) duge st dung & luong twong
duong hodc luong du ciia ching, va khudy hdn hop ctia ching véi sy c6 mit clia bazo.
Lam dung méi, MeCN hodc twong ty 1a céc vi du. Cé truong hop 1a, phan tng dién ra
tron tru hon nho chit xtc tac chuyén pha, nhu 1a TBAB hodc twong tu.

Hop chét (1) dugc diéu ché bang cach loai bao vé Pgs tir este Pg3 thu duoc d6i véi
hop chét (1). Viéc loai bao vé ¢6 thé duoc tién hanh véi viéc tham khao dén “Greene’s
Protective Groups in Organic Synthesis”, cla Peter G. M. Wuts va Theodora W. Greene,

tai ban 1an thi tu, 2006.
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Hop chat c6 cong thie (I) duge duge tinh ché cach phan tach hop chét tw do hodc
mudi cta chung, cac hydrat, solvat, hodc chét nén tinh th8 da hinh. Mubi cta hop chét c6

cong thirc (I) con c6 thé dugce didu ché bang phan tng tao thanh mudi théng thuodng.

Viéc phén tach va viéc tinh ché c6 thé dugc tién hanh bing cach ap dung cac quy
trinh héa hoc chung, nhu la chiét xudt, két tinh héa phan doan, va cac dang khac nhau ctia

sac ky phan doan.

Céc chét ddng phén khéc nhau c6 thé dugc diéu ché bing cach lya chon hop chit
khoi dau thich hop, hoic c6 thé duoc tach ra bing st dung su khac nhau & cac ddc tinh ly
héa giita cac chit ddng phan. Vi du, cac chit ddng phan quang hoc ¢6 thé thu dugc bang
phuong phéap phén giai quang hoc chung ctia hop chét raxemic (vi du, két tinh héa phan
doan cia mudi cua chit ddng phan khong déi quang véi bazo hodc axit hoat quang, hodc
sdc ky sir dung cot khong dbi xtmg), va cé thé dugc didu ché tir hop chét khoi diu hoat

quang thich hop.

O mAu nhidu xa bot tia X dugc mo ta trong ban md ta ndy, & ching thuc nhan dién
tinh thé, do ban chét cua dit liéu, cac khodng mang tinh thé va toan bé mau la quan trong,
va & goc nhidu xa va cudng d6 nhidu xa cta ching, mét sb 15i c6 thé xuat hién phu thue
vio huéng phét trién tinh thé, ¢ hat, va diéu kién do. Do d6, khong nén yéu cau viéc giai
thich nghiém ngat. Trong ban mb ta nay, goc nhidu xa (20(°)) & miu nhiu xa bot tia X
duoc giai thich khi xem xét cta khoang gié tri 16i chip nhan duoc thong thudng trong
phuong phép do twong mg, va co thé nhan khoang gi tri sai s6 1a £0,2°, theo mét khia
canh. Hon nita, vi dy, trong truong hop ma viéc do dugc tién hanh trong trang thai cta
hén hop vdi ta duge, trong dinh ndm & trén phin nghiéng ctia dudng co s& tdn tai & lan
can ca dinh dugc 14y tir tir t& dugc, hién nhién, day c6 thé 14 truong hop ma dinh dwoc
chuyén dich di khoang +0,3°.

Hoat tinh dugc dong ctia hop chit c6 cong thirc (I) duge dénh gid béng céc thir

nghiém sau.
(Viét tir)

Trong ban mé ta nay, cu the, trong cac vi du thir nghiém, céc chit viet tat sau duoc

st dung.
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ATCC = Trung tAm luu trit giéng nudi cdy Hoa Ky, CHO té bao = Té bao trimg
chudt ddng Trung Qudc, FBS = huyét thanh bao thai bd, IBMX = 3-isobutyl-1-
metylxantin, MTX = metotrexat, tMEM = moi truong thiét yéu t5i thiéu Eagle dugc bién
dbi alpha chira ribonucleosit va L-glutamin khong c6 deoxynucleosit, TR-FRET =
Chuyén ning lwong cdng hudng huynh quang phan giai theo thoi gian, NMDA = axit N-
metyl-D-aspartic, PCP = phenxyclidin, WCST = Tric nghiém xép quin bai cua
Wisconsin. SD2 = don gian phan biét 2, CD = hop chét phéan biét, ID = Chuyén dich noi
kich ¢&, IDR = ddo ngugc chuyén dich ID, ED = chuyén dich ngoai kich c¢&, EDR = dao
nguoc chuyén dich ED, CIAS = sa sut tri tué Kkét hop véi tam than phén liét, ADHD = roi

loan tang dong giam chu y .

(Vit liéu)

Ché phém ctia dung dich dém duge st dung trong Vi du thir nghiém 1 dd duge mé
ta.

Dung dich dém dé thtr nghiém = oMEM chtta IBMX 1mM

Dung dich dém dé pha lodng = oMEM chira IBMX 1mM va axit ascorbic 0,8mM

Vi du thtt nghiém 1

Panh gia tac dung didu bién di lap thé duong (tic dung PAM)

Tac dung PAM ctia hgp chit theo sang ché dwoc danh gia béng ratio cia chuyén
dich bén tréi ctia dudng cong dap tg lidu diing dopamin.

Chuyén dich bén trai c6 nghia 13, duong cong dap tng liéu ding dopamin, trong
d6 loga ctia lidu dung duoc cai dit vao hoanh d (truc X) va dép tGmg (trong thir nghiém
ndy, néng d6 cAMP) duoc cai dit vao truc tung (truc Y), duoc chuyén dich song song

theo huéng Am cua truc X nhd vide bd sung PAM.
(Thiét 1ap t& bao biéu hién én dinh thy thé dopamin D1 & nguoi)

Trinh ty ma héa ctia thu thé dopamin D1 & ngudi (S8 dang ky trong Gene Bank:
NM_000794.3) dugc khuyéch dai biang PCR, va dugc nhan dong phu thanh vecto pEF-
BOS. Chuyén ciu tréic thu dwoc vao té bao CHO (dhft-) (S6 ding ky trong Trung tAm luu
trit gibng nudi cdy Hoa Ky: CRL-9096) viéc sit dung Lipofectamin 2000 (1a san pham

ctia Thermo Fisher Scientific Inc., Lipofectamin 1a nhan hiéu dd duogc ding ky). Thu

23
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dugc dong duoc chuyén nhiém 6n dinh béng cach lua chon nh¢ st dung 100nM MTX.
Duy tri dong té bao thu dugc dugc trong oMEM chia 10% FBS, penixilin va

streptomyxin.
(Phuong phép thr nghiém)

(1) Pudng cong dap ung liéu ctia dopamin ma hop chit theo sang ché duoc bd

sung vao do.

Puong cong dap ung lidu cua dopamin ma thudc thir nghiém duge bd sung vio

duoc tao ra béng cach thuc hién thyc nghiém sau.

Dung dich dugc pha lodng theo dady chira thudc thir nghiém duge didu ché co su
dung dung dich dém d8 thir nghiém (ndng dd nim trong khoang tir 0,49uM dén 40pM,
pha logng 3 14n). Dung dich trén day dugc pha lodng theo ddy chira thudc thtr nghiém
duoc phan phdi vao dia den 384 giéng (san phim ctia Corning Inc.) bang 2,5uL.

Té bao CHO biéu hién n dinh thu thé dopamin D1 & ngudi duge gieo trong ting
giéng & mat d6 khoang 5000 t€ bao cho mdi giéng bang SpL, dugce xe s¢i béang ly tAm cho

dia (05PR-22, Hitachi Koki Co., Ltd., 800 vong/phit), va rdi dé d6 trong 10 phut.

Dung dich dugc pha loang theo ddy chira dopamin duoc didu ché bing cich pha
lodng dung dich DMSO chtta dopamin (Sigma-Aldrich Co. LLC) v6i dung dich dém
(ndng do ndm trong khoang tir 0,018uM dén 13,3uM, pha loang 3 1an). Dung dich dugc
pha lodng theo ddy chira dopamin néu trén day dugc phan phdi vao trong timg giéng cua
dia bang 2,5uL.

Dia duge khudy sir dung may lac phing (mx-5, Sanko Junyaku Co., Ltd.), va rdi
dé d6 trong 15 dén 20 phut & nhiét do trong phong (ndng do cudi: thude thir nghi¢m 0pM
dén 10uM, dopamin OpM dén 3,3uM, pha lodng 3 1an).

Pé do kit cAMP, LANCE Ultra cAMP (PerkinElmer Inc., LANCE la nhéan hi€u da
duoc ding ky) dugc sir dung. Dung dich vét kit chét phan img Eu-cAMP va dung dich kit
chét phan tmg ULight-anti-cAMP (ULight 13 nhan hiéu da duge ding ky) duoc b sung
tuong tng vao tung giéng cua dia néu trén day & luong bang khoang SpL, va dirng phan
tmg. Pia dugc @ & nhiét d6 trong phong trong 1 giv, va sau d6 do cudng dd huynh quang
& 665nm va 620n (budc séng kich thich: 320nm, budc séng huynh quang: 665nm,
620nm) bing phuong phap TR-FRET sit dung may doc dia (may doc dia 2103 Multilabel
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(nhdn hiéu di duge ding ky Envision), PerkinElmer, Inc.). Cudng dd huynh quang ratio
[(cudng do huynh quang & 665nm) / (cudng d6 huynh quang & 620nm) x 10%] cta ting

giéng duoc tinh, va dugc str dung dé phan tich.

Lam nhém kiém soat, giéng, ma dopamin khong dugc bd sung vao do, dugc cai
dat dén 0%, va giéng, ma ndng d6 cudi cia dopamin bing 3,3uM, duoc cai dit dén
100%.

(2) Pudng cong dap tmg lidu dbi v6i dopamin

Puong cong dép Ung lidu cua dopamin dugc tao ra bang cach thuc hién thuc

nghiém khong c6 thudc thir nghiém theo cuing cach nhu trong (1).
(Péanh gia hoat tinh)

Tir cac két qua cua thir nghiém, da phét hién ra rang, dudng cong dap umg lidu (1)
cta dopamin ma hop chét ciia vi du theo sang ché dugc bd sung vao d6 chuyén dich sang
trai dya theo dudng cong déap tmg lidu (2) ctia dopamin. Hon nita, d4 phat hién ra rang,
ting gia tri chuyén dich duoc tinh bz‘?mg cach thay dbi néng do cua thube thir nghiém, va
do d6 dudmng cong dap tmg liéu ctia dopamin chuyén dich sang trai theo cach phu thudc
lidu.

O day, trong trudng hop ma lidu dung ctia dopamin bing 0, thudc thir nghiém

khong thé hién tac dung cha van.

Nhu duge md ta trén day, da phat hién ra ring, hop chit cla vi du theo sang ché c6
tac dung PAM.

Cac két qua cua céac hop chit ma 12 mot sb hop chét dai dién 1am vi du theo séng

ché dugc trinh bay trong Bang 1.

Gi4 tri ctia hoat tinh duoc biéu hién bang gi4 tri chuyén dich duoc st dung 1am chi

s6 hoat tinh.

Gi4 tri chuyén dich 13 gi4 tri chi ra mirc d0 ma gia tri ECso ctia dopamin trong
1,1uM thudc thir nghiém dugc ting trén co s cua gia tri ECso cua dopamin khong c6 bd
sung thubc thir nghiém [Gi4 tri chuyén dich = (ECso gi4 tri cia dopamin khong c6 bd
sung thubc thir nghiém) / (ECso gi4 tri cua dopamin trong 1,1uM thudc thir nghiém)]. Do

do, néu gia tri cta thudc thir nghiém lén hon 1, chira ring, duong cong dap Ung li€u cia
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dopamin chuyén dich sang trai nh& viéc b6 sung thudc thir nghiém. Gia tri EC50 cla

dopamin dugc tinh nho st dung duong cong dap g liéu ctia tmg dopamin.

Trong Bang, Dit liéu 1 14 gia tri chuyén dich.

Béng 1

S6 TT Dit liéu 1 S6 TT Dit lidu 1
Vidu 1 7.3 Vidus 3,6
Vidu2 2,3 Vidu6 2,0
Vidu 3 2,0 Vidu?7 6,2
Vi du 4 2,0

G day, kha ning gép doi ECso ctia Vi du S6 1 bing 0,061puM. Kha ndng gip doi co
nghia 14 ndng d6 thubc thir nghiém bang ma ECso trong duong cong déap tmg lidu (2) ctia
dopamin tao duoc tiém ning gép hai 1an. Vi du, day 1a ndéng do thudc thir nghiém ma
tang cudong ECso trong dudng cong dp ung lidu (2) cua dopamin tir 1,0uM dén 0,5uM (2
14n, ndi cach khac, bing mot nira gia tri s6).

Vi du thr nghiém 2

Thir nghiém mé cung Y

Téac dung cai thién ddi véi sa sat tri tué cua hop chét theo sang ché dugc danh gid
nhor sir dung thir nghiém mé cung Y ma 1a hé théng thir nghiém vé hanh vi thay thé tu
phat.

(Thiét bi thir nghiém)

Lam mé cung Y, mé cung trong d6 c6 3 dudng chay, tmg duong cd do dai bing
40cm, d6 cao bing 13cm, d6 rong nén bang 3cm, va do rong phén trén bang 10cm, dugc

gén vao nhau & dang chit Y ¢6 goc bang 120°, duoc st dung.
(Phuong phéap thtr nghiém)

Ding lidu don theo dudng miéng cta thudc thw nghiém (0,01, 0,03, 0,1 va
0,3mg/kg, duge tao huyén phi trong metylxenluloza 0,5%) cho chudt dyc ddY 5 dén 6
tudn tudi (n = 8 Japan SLC, Inc.) dwoc tién hanh trong 1 gid trude khi bét dau thir nghiém
mé cung Y, va ding trong mang bung MK-801(Sigma-Aldrich Co. LLC), ma la chét di
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khang thy thé NMDA gay ra sa sit tri tué, cho chudt & lidu ding bang 0,15mg/kg dugc
tién hanh trong 20 phit trudc khi bit diu thir nghiém mé cung Y.

O day, voi chudt thudc nhom kiém sodt, chit dén thude (metylxenluloza 0,5%)
dugc st dung thay cho thubc thir nghiém. Hon nita, nuéc mudi sinh Iy dugc st dung thay
cho MK-801.

V6i chudt thude nhém kiém soat MK-801, chit din thudc (metylxenluloza 0,5%)

dugc st dung thay cho thubc thir nghiém.

Sau khi chudt néu trén day dugc dit & cudi ctia dudng chay bét ky trong mé cung
Y, chudt duoc tu do tim kiém trong 8 phit. S6 14n chuét di vao dudng chay duoc dém, va
s6 dugc dém nay cia s6 1an duoc cai dit dén tong s6 13n vao. S 1an chudt co6 3 lan lién
tuc di vao cac dudng chay khac (vi dy, khi 3 nhanh dugc dai dién la a, b, va c, tuong Ung,
trong trudng hop ma trinh ty vao dudng chay la abecebacab, thi duge dém 13 4) dugc cai
it dén s6 hanh vi thay thé ty phat. Ty 16 hanh vi thay thé t phat duoc tinh bing phwong
trinh tinh: T 16 hanh vi thay thé tw phét = [s6 hanh vi thay thé tw phét / (tong s6 lan véo -
2)] x 100. T§ 1¢ hanh vi thay thé tw phat tinh dugc duge cai dat dén chi s6 hanh vi thay
thé tu phat. Pa dugc chi ra ring, khi gié tri chi s6 nay trd thanh cao hon, viéc nh¢ trong

thoi gian ngén dugce duy tri.
(Phan tich dit liéu)

Gié tri duoc do duge thé hién 1a gid tri trung binh + sai sb tiéu chuln ddi voi timg
nhém. Thir nghiém c6 su khac nhau rd rét gitta nhom kiém soat va nhom kiém soat MK-
801 duoc thuc hién bing thir nghiém Student’s t. Hon nita, thir nghiém c6 sy khac nhau
rd rét gitta nhodm dung thube thu nghi€m va nhom kiém soat MK-801 duoc thyc hién
béng thir nghiém so sanh phitc dang Dunnett dé x4c dinh tac dung cai thién r6i loan viéc
hoc cta thube thir nghiém. Véi P < 0,05 trong timg thir nghiém, x4c dinh dugc rang, co

su chénh 1éch ro rét.

Céc két qua cua cai thién 13 rét hanh vi thay thé tu phét clia cac hop chit & mot sb
vi du lam dai dién theo sang ché dugc trinh bay trong bang dudi day. Trong bang, Dit

liéu 2 14 liéu dung toi thieu c6 hi€u qua.
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Béang 2
S6TT Dit liéu 2
Viduyl 0,03mg/kg
Vi du thir nghiém 3

Nhiém vu chuyén dich cai datchay

Hop chét theo sang ché duoc dénh gi4 bing thir nghiém nhiém vu chuyén dich
vi€c ddt cha y.

Thr nghi€ém nhiém vu chuyén dich viéc dat cha y, nhu trong WCST, 1a thu
nghiém d& do mitc d9 linh hoat khi xét dén thay déi cia quy téc (manh méi). Hidu qua vé
rdi loan chirc ning thuc thi ma 1a 1 r6i loan chirc ning ndo cao hon c6 thé duoc danh gia

bang thir nghiém nay.

Sau khi d cho chudt hoc nhiém vu 13, d6 an thudng thu dugc néu c6 manh méi,
trong truong hop ma manh mdi dugc chuyén dich trong pham vi tAm ¢ (vi du, manh mdi
duoc thay dbi tir dang nay sang dang khéc), ca hai dong vat binh thuong va dong vat 6
bénh c6 bat thuong trong vo trude thity trén clia ndo (dudi ddy duoc goi 1a “dong vit co
bénh”) ¢6 thd phan bidt cac manh méi dé thu duoc dd an thudng. Tuy nhién, sau khi dé
cho chudt hoc nhiém vu thu dugce d6 #n thudng béng manh mdi, trong trudng hgp ma
manh mdi duge chuyén dich ra phia ngoai clia tdm c& (vi dy, manh mdi dugc thay ddi tir
dang dén mui thom), dong vét binh thuong c6 thé phan biét manh mdi cta d6 &n, nhung
dong vat c6 bénh khong thd phan biét dugc manh mdi ctia dd &n. Thir nghiém nay dat

hanh vi nay vao st sung thuc té.

Céc thuc nghiém sau dugc thyc hién véi viéc tham khao dén European Journal of
Neuroscience, 2005, vol. 21, p. 1070-1076, ma dugc bién ddi mot phan.

(Phuong phép thir nghiém)

1. Thiét bi thir nghiém va dong vat

Lam thiét bj thir nghiém, trudng bao gém dién tich khoi dau va dién tich Iwa chon
duoc tao ngin bz‘?mg cira dao cit dugc str dung. Dién tich lya chon dugc tao ngén phﬁn sao
cho, cac dién tich bén trai va bén phai c6 cung kich ¢, nhu nhin théy duoc tir dién tich
khoi dau. Céac vat chira dugc nap véi cac dd chira trong d6 duge dit trong cac dién tich

bén trai va bén phai cdi no sau cai kia, va do &n thudng (c4c miéng ngii coc, General Mill
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Inc.) dugc chon vui & trong d6. Cac vat chira bén trai va bén phai dugc thay thé ngiu
nhién d6i véi timg thir nghiém (tir bt diu dén cau tra 10i dting hodc cu tra 10i khong
dung trong tht nghiém). Cac chudt dugc dat trong dién tich khéi dau duoc chuyén dich
dén dién tich lva chon khi ctra dao cit duoc md, va co kha ning hoat dong tu do giita cac

dién tich bén trai va bén phai cla dién tich lya chon.

Lam mo6 hinh bénh hoc, cac chudt dugc dung v6i PCP ban man tinh dugc st dung.
Céc chudt duc Long Evans 5 tudn tudi (Japan SLC, Inc.) duge chudn bi b?mg viéc dung
trong mang bung 2mg/mL/kg cua nudc mudi PCP trong 7 ngay, ngdy hai lin. Thur
nghiéms dugc thyuc hién sau giai doan rira 1a 7 hodc 8 ngay. Viéc tiéu thy dd an duoc gisi

han trong qua trinh giai doan rura.
2. Sy thich g

Cac chudt duoc dua trd vé dién tich khoi dau sau khi khéi déu thir nghiém béng
cach mé clra dao cit va dé& cho cac chudt hoat dong ty do trong 4 phut. Khi do, cac vat
chita duogc dit trong cdc dién tich bén trai va bén phai ciia dién tich lya chon cai no sau
cai kia, twong mg. Tung vat chira dugc nap véi Db khd Alpha (san phdm ctia Shepherd
Specialty Papers, Alpha Dry 1a nhén hiéu dd dugc ding ky), 1 trong tdng s6 2 @0 an
thudng duge dat ¢ dinh cla ting vét chira, va cai khac trong sb chung duoc dit & day cta
ting vat chira. Céac chudt dugc dua tro vé 1dng nha sau khi khéi d4u thir nghiém va khing

dinh ring, c4c chudt da &n hoan toan dd an thudng (4 d &n thudng).
3. Luyén tép

Vio cung ngay tao su thich Umg, nhiém vu phén biét don gian (SD1) duoc thyc
hién nhu 1 luyén tap. Mot vat chita dugc nap voi hat nhya, va mép cua chung duge boc
véi dau thom c6 huong hat nhuc dau khAu. V4t chira khac dugc nap véi hat g0, va mép
cta ching duge boc v6i dau thom ¢6 huong chanh. D5 &n thuong chi dugc dat trong vét
chira trude do, va thir nghiém duoc bt ddu. Cac chudt duge dua trd vé dién tich khéi dau
(1) sau khi &n toan b dd in thudng khi c6 cau tra 1oi dung hodc (2) ngay sau khi dao boi
vat chita & cau tra 161 khong ding. Céac chudt duoc luyén tip cho dén khi chung lién tuc

dua ra cac cau tra 1oi dang 5 lan.

4. Thtr nghiém
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Vao ngay sau luyén tap, dé cho cac chudt tim kiém dd an thudng bang str dung céc
d6 chra trong d6 hodic mui thom lam manh mdi. 6 nhiém vu phan biét, lién quan dén
dang két hop ctia cac dd chira trong d6 va mui thom, dugc tién hanh. D& cho din ra dén
cac nhi€ém vu tiép theo, khi tirng nhiém vu phan biét dugc tra 1oi chinh xac lién tuc 5 lan.
Thit nghiém dugc thuc hién trong trinh ty tir chi tidu tht nhat (SD2) dén chi tiéu thir séu
(EDR). Sau khi hoan thién CD, dung liéu don theo dudong miéng cua thubc thir nghiém
(0,001, 0,003 va 0,01lmg/kg, tao huyén phu trong metylxenluloza 0,5%) thanh cac chudt
dugc thuc hién. Trong cac chudt ctia nhom kiém soat, chat din thudc (metylxenluloza
0,5%) duoc dung thay cho thude thir nghiém.

Bang 3 thé hién dang két hop ctia d6 chira trong d6 va mui thom trong timg nhiém
vu. Bang 4 thé hién vi du cu thé. Trong céac bang, cac chd gach chan thé hién cac cau tra

161 ding (manh moi ctia vat chira ma do an thuéng duge dét vao).

Bang 3
Dang két hop ciia d6 chira trong d6 va mui thom
1 | SD2 | Ngb chip hoc vun gb / Khong
2 {CD Ng6 chip hodc vun 0 / bac hi hoic giing
3 ID D4 cudi/sdi hodc hon bi / qué hodc cam
4 IDR | Da cudi/soi hodc hon bi/ qué hodc cam
5 |ED Hat nhua hodc vun giéy / hoa nhai hodc vani
6 | EDR | Hat nhya hodc vun gidy / hoa nhai hogc vani
Bang 4
Dién tich lya chon bén trai Dién tich lya chon bén phai
(dd chira trong d6/mui thom) (dd chira trong d6/mui thom)
1 SD2 Ng6 chip / khong Vun gb / khong
2 | CD Vun gd / bac ha Ngb chip / ging
3 ID D4 cudi/sdi / qué Hon bi / cam
4 | IDR Da cubi/sdi / qué Hon bi/ cam
5 |ED Hat nhya / hoa nhai Vun gidy / vani
6 | EDR Hat nhua / hoa nhai Vun giéy / vani
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5. Céc két qua

S6 lwong cac vi du 12 6 vi du trong tmg nhém. Thuc hién phan tich théng ké vé
s6 14n thir nghiém dé thu dwgc céc cAu tra 161 ding lién tuc 5 1an. Thit nghiém Student’s t
vé nhom kiém so4t va nhom kiém soat PCP duoc thuc hién. Sw khac nhau 1o rét (P
<0,05) chi quan sat dugc trong ED, va réi loan chirc ning thyc thi trong nhom kiém soat
PCP phat hién duge. Hon nita, thir nghiém so séanh phirc dang Dunnett vé& nhém dung
thubc thir nghiém va nhom kidm soat PCP dugc thyuc hién ¢ xac dinh hiéu qua cai thién
rdi loan chire ning thuc thi cla thudc thir nghiém. Sy khic nhau rd rét khong quan sat
duoc tir chi tiéu thir nhit (SD2) dén chi tiéu thit tu (IDR) cia nhiém vu phén biét, va
trong chi tiéu thir sdu (EDR) cua ching, va sy khac nhau r6 rét (P <0,05) chi quan sat

dugc trong chi tiéu tht ndm (ED) ctia nhi¢ém vu phén biét.

Phan lidu thuéc trong trudng hop ma hop chat ctia vi du dai dién theo sang ché cai
thién rdi loan chirc ning thuc thi duge trinh bay trong bang dudi day. Dit ligu 3 1a lidu
ding t6i thiéu c6 hiéu qua.

Bang 5

S6TT Dit liéu 3
Vidul 0,003mg/kg

Tir cac két qua thir nghiém trén day, hop chét theo sang ché dugc ky vong la dugce

sir dung trong ngén ngira va/hodc diéu tri sa sat trf tué, triéu chimg tiéu cyuc cla tdm than
phan liét, CIAS, bénh Parkinson, bénh Alzheimer, bénh Huntington, tram cam, ADHD,

hoédc phu thudc thude.

Duoc phém chira mot hoac hai hoac nhiéu cta hop chét c¢6 cong thie (I) hodc
mudi ctia chung 1am thanh phén hoat tinh c6 thé duoc bao ché bang phuong phép thudng
duoc st dung c6 dung t4 dugc thuong duge sir dung trong nganh, ma la ta duoc duoc

dung hoic chit mang dugc dung.

Viéc dung c6 thé 14 dang ding bét ky theo dudng miéng sir dung vién nén, vién
tron, vién nang, dang hat, dang bot, hodc dung dich, va ding ngoai dudng ti€u héa st
dung viéc tiém trong khdp, trong tinh mach hodc trong co, vién thubc dan, thubc nho
mit, thubc m& dung cho mét, dang 16ng dung qua da, thubc ma, miéng dan da, dung dich

diing qua niém mac, miéng dan niém mac, hodc thuoc x6ng/hit.
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Lam ché phdm rin dé dung theo duong miéng, vién nén, dang bdt, dang hat, va
tuong ty duoc sir dung. Trong ché phdm rén nay, mdt hodc hai hogc nhidu thanh phén
hoat tinh dugc trdn véi it nhit mot t4 dugce tro. Ché phém 6 thé chira chat phu tro tro,
nhu 12 chét 1am tron, tic nhan phan 3, tic nhan dn dinh, va tc nhan hoa tan theo phuong
phép thong thudng. Vién nén hodc vién tron, néu cén thiét, c6 thé duoc boc véi 16p mang

bang dudng hoic chét nén tan trong da day hogc rudt.

Ché pham 1ong dé dung theo dudng miéng chira nhii trong, dung dich, huyén phu,
xi-rd, hodc con ngot duoc dung, va chira chét pha lodng tro thudong duge str dung, nhu 1a
tinh ché nudc hoic EtOH. Ché phém léng cé thé chira chat phu trg, nhu 1a tac nhan hoa
tan, tdc nhan tao wdt hodc tac nhan tao huyén phu, téc nhén tao ngot, tic nhan tao huong,

tac nhan thom, hodic tic nhan khang khun ngoai chét pha loang tro.

Dung dich tiém d dung ngoai dudng tiéu hoa chira dung dich v6 tring trong nudce
hodc khdng trong nudc, huyén phtt hodc chit tao mo. Lam dung mdi dang nude gdm co,
vi du, nudc chung cét dé tiém hodc nudc mudi sinh 1y. Cac vi du v& dung méi khong
dang nudc bao gém ruou, nhu l1a EtOH. Ché phém nay con co thé chira tac nhan tao
truong, tdc nhan khang khuén, tdc nhan tao udt, tac nhan nhil hoa, tac nhén tao phan tan,
téc nhan 6n dinh, hodc tic nhin hoa tan. Ching duoc tao vo trung bang cach loc thong
qua bd loc gitt lai vi khuén, dang két hop ctia chit diét vi sinh vat, hoic chiéu xa anh
sang. Hon nita, ching con co thé duoc st dung & dang dugc hoa tan hodc tao huyén phu
trong dung mdi vo trung dang nudc hodc dung moi vo trung dé tiém trude khi ching

duoc didu ché thanh phim rén v6 tring ché va sau d6 dugc sir dung.

Ché phdm ding ngoai bao gbm thubc ma, thuéc dén, kem boi, chit dong, thude
d4p néng, thubc phun/xit, dang long dung cho da, thuéc nho mét, va thuéc m& ding cho
mét. Ché phdm ding ngoai gbm c6 dang thudc m& thuong duge st dung, dang 1ong boi

da, dung dich trong nudc hodc khdng trong nudc, huyén pht, nhil tuong, hodc tuong tu.

Téc nhin dung qua ni€ém mac, nhu la thubc x6ng/hit hodc ché phim ding cho mdii,
dugc st dung trong trang thai léng hodc ban rén, va c6 thé duoc didu ché theo phuong
phép da biét thong thuomg. Vi du, t4 dugc da biét, hosic chét diéu chinh pH, chét khang
khudn, chit hoat dong bé mit, chit lam tron, chét én dinh, hogc chét gay ling co thé duoc
bd sung phu hop. Khi ding, thiét bi dé x6ng hit hoic bom khi phu hop c6 thé duoc str
dung. Vi dy, hop chét c6 thé dugc ding & dang bot riéng hodc bot cla hdn hop ché phém
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hodc & dang dung dich hodc huyén phu c6 dang két hop cua chit mang duoc dung su
dung thiét bi da biét hodc may phun/xit, nhwr 1a thiét bi xong hit ding c6 dinh luong. May
xong bot kho c¢6 thé dugc sir dung dé dung don hodc phuc, va bt khd hodc vién nang
chtra bot c6 thé dugc str dung. Theo cach khéc, nhién liéu phan luc thich hop, vi du, c6
thé & dang cua thudc phun/xit sol khi c6 ap suit hodc tuong tw st dung khi thich hgp nhu

1a clofloalkan hodc cacbon dioxit.

Trong trudng hgp dung thong thuong theo dudong miéng, lidu dung hang ngay nim
trong khoang tir 0,001 dén 100mg/kg theo trong luong, va t5t hon 13 nim trong khoang tir
0,0001 dén 0,01mg/kg theo trong lugng, va dugc dung mot 14n hodc 2 dén 4 14n riéng r&.
0 truong hop dung trong tinh mach, lidu ding hang ngay nim trong khoang tir 0,000 1
dén 10mg/kg theo trong lugng, va dugc dung mot 1An hodc dung riéng r& mot vai lan
trong ngay. O trudng hop dbi voi tac nhan ding qua niém mac, liéu ding ndm trong
khoang tir 0,001 dén 100mg/kg theo trong lugng va duge ding mot 14n ho#c ding riéng
r& mot vai 1an trong ngay. Lidu ding dugc xéac dinh thich hop khi xem xét tri¢u ching, do

tudi, gi6i tinh, hodc twong tu phu thudc vao timg trudng hop riéng.

Mic du bién thién phu thudc vao dudng ding, dang phan 1idu, vi tri diing, hodc
dang ctia t& dugc hodc chét phu trg, theo m¢t khia canh dugc phém theo sang ché chua
mdt hodc nhiéu hop chit ¢ cong thirc (I) va cac mubi ctia ching & luong nim trong
khoang tir 0,01 dén 100% theo trong lugng, va ndm trong khoang tir 0,01 dén 50% theo
trong luong, lam thanh phﬁn hoat tinh.

Hop chét c¢6 cong thirc (I) c6 thé duge st dung & dang két hop véi cac tac nhén
chita bénh khac nhau hodc céc tdc nhin phong bénh ma dugc xem 1a hop chét ¢6 cong
thitc (I) néu trén ddy thé hién hidu qua. Viéc sir sung két hop twong tmg c6 thé 1a ding
ddng thoi, ding lién tuc riéng r&, hodc dung & khodng cach thoi gian mong mudn. Ché
phdm dé ding ddng thoi c6 thé 1a thudc dang két hop, va con ¢6 thé dugc bao ché riéng
ré.

Vi du thye hi¢n sing ché

Sang ché dugc mb ta cu thé dudi day thong qua céc vi du va céc vi du sinh hoc.

Tiép theo 14 phin mo ta chi tiét phuong phép didu ché hop chét c6 cong thuc (1)

v6i viée tham khao dén cac vi du. Tuy nhién, sang ché khong chi giéi han & cac hop chat
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duoc mo ta trong cac vi du sau. Quy trinh san xuét cac hop chit khai dau dugce trinh bay
trong céc vi du diéu ché. Hon nita, phuong phap didu ché hop chit c6 cong thuc (I)
khong chi giéi han & phuong phap didu ché theo cac vi du cu thé duoc trinh bay dudi
day, va hop chat c6 cong thirc (I) c6 thé duoc diéu ché bang két hop cac phuong phap

diéu ché nay hoic bing phuong phap hién nhién d6i voi chuyén gia trong nganh.

Trong cac vi du, cac vi du diéu ché, va cic bang dudi ddy, cic chit viet tat sau co

thé dugc st dung.

Pr = S6 vi du didu ché, Ex = S8 vi dy, Syn = Phuong phép diéu ché (hop chat
tuong tmg 12 hop chit duge didu ché theo cing phuong phap nhu phuong phép diu ché
cta hop chit S6 hoic S4 vi du didu ché dugc mo ta trong cot ndy), CAu trac = Cong thirc
cAu trac, Dat = dit liéu 1y héa, ESI+ = gi4 tri m/z (1a (M+H)" trir khi duoc néu cu thé
khéc) trong ESI-MS, ESI- = gia tri m/z (1a (M-H)" trix khi dugc néu cu thé khac) trong
ESI-MS,nmR1 = §(ppm) trong 'H-NMR béng 500MHz trong DMSO-ds, v NMR2 =
8(ppm) trong 'H-NMR bang 400MHz trong DMSO-ds. C6 trudng hop ma dién tich dinh
(gié tri tich hgp) cua chuyén dich héa hoc (8) cuia NMR dugce thé hién boi phén XuAt béng
céch tao thich mg dang chit ddng phan ctia hop chit. Vi dy, trong Vi du S§ 1, 7/5H 1a
dién tich dinh ctia phan thir nim 1a 7H.

Vi dy, trong vi du S6 2, cum tir Vi du Téng hop S6 1 thé hién ring, hop chét cua
Vi du S6 2, ma 1a dich, duoc diéu ché theo ciing phuong phép nhu phwong phap dugc mo
ta trong Vi du S6 1. Hon nita, dugc trinh bay ring, HCI trong Cong thirc chu trac 1a

hydroclorua.

20(°) 1a g6c nhidu xa cla céc dinh dic trung trong nhidu xa bt tia X. Viée do
nhidu xa bot tia X c6 sit dung RINT-TTR II (RIGAKU Inc.) dudi cac didu kién cua 6ng
la: Cu, dong dién ctia éng: 300 mA, dién 4p éng: 50kV, do rong ldy mau: 0,020°, toc do
quét: 4°/phut, bude séng: 1,54056 A, khoang gia tri goc nhidu xa do duge (20): 2,5° dén
40°.

DPé cho thuén tién, ndng d6 mol/L dugc thé hién 14 M. Vi dy, y nghia ctia dung

dich 1M NaOH trong nuéc 1a dung dich NaOH trong nuéc Imol/L.

Vi du diéu ché 1
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B6 sung 1-(4-phenyl-1H-imidazol-2-yl)metanamin monohydroclorua (1g) vao hdn
hop gdm NaOH (5g), nuéc (7mL), TBAB (50mg), v DMF (25mL) duéi diéu kién lam
mét bang nudc da, va bd sung chdm thém vao d6 dung dich DMF (25mL) chira 1,3-
dibromopropan (1,98g), sau d6 khudy qua dém & nhiét d¢ trong phong. Sau do, loai vt
liéu khong hoa tan bé’mg cach loc, thuc hién rira béng toluen, va lam dic dich loc duéi ap
sudt giam. Tinh ché phin con lai bang silicagel CC (MeOH-clofom) dé thu dugc 2-
phenyl-6,7,8,9-tetrahydro-5H-imidazo[1,2-a][ 1,4]diazepin (200mg).

Vi du diéu ché 2

B6 sung 1-(4-phenyl-1H-imidazol-2-yl)metanamin monohydroclorua (300mg) vao
h3n hop gdm NaOH (1,1g), nuéc (2mL), TBAB (15mg), vA DMF (SmL) duéi diéu kién
lam mat bang nudc d4, sau d6 khudy trong 10 phut & cing nhiét do. B& sung thém dung
dich DMF (5mL) chita 2-(clometyl)oxiran (230pL) vao do, sau do khudy trong 18 gid &
nhiét d6 trong phong va trong 5 gidr & 40°C. Sau do, loai vat liéu khong hoa tan bing cach
loc, thuc hién rira béng toluen, va lam dic dich loc dudi ap suét giam. Tinh ché phﬁn con
lai bang silicagel CC (MeOH-clofom) dé thu dugc 2-phenyl-6,7,8,9-tetrahydro-5H-
imidazo[1,2-a][1,4]diazepin-6-ol (85,3mg).

Vi du diéu ché 3

B& sung 1-[4-(4-flophenyl)-1H-imidazol-2-yl)metanamin dihydroclorua (446mg)
vao hdn hop gdm NaOH (1,0g), nuéc (3mL), TBAB (17mg), va DMF (10mL) dudi diéu
kién 1am maét bang nudc da, sau d6 khudy trong 10 phut & cung nhiét do. B6 sung thém
DMF (10mL) dung dich chita 1-bromo-3-clopropan (250pL) vao do, sau d6 khudy trong
1 gidr & nhiét d6 trong phong va qua dém & 50°C. Sau dd, loai vt li¢u khdng hoa tan bang
cach loc, thuc hién rira béng toluen, va lam dic dich loc dudi ép sudt giam. Tinh ché phﬁn
con lai bing silicagel CC (MeOH-clofom), do vy ma thu duoc 2-(4-flophenyl)-6,7,8,9-
tetrahydro-5H-imidazo[1,2-a][1,4]diazepin (20,8mg).

Vi dy diéu ché 4

B6 sung 1-bromo-3-clopropan (0,95mL) va KaCOs (3,64g) vao dung dich DMF
(45mL) chua tert-butyl este cla axit ({4-[4-(triflometyl)phenyl]-1H-imidazol-2-
yl}metyl)carbamic (3g), sau do khudy qua dém & 60°C. Sau do, loc dung dich phan tng
bang celite, va rira chit rin bang DMF (15mL). B6 sung KOtBu (1,97g) vao dich loc

-36-



28763

dudi didu kién 1am mét bang nudc da, sau do khudy trong 2 gi¢ & cung nhiét d9 trong
moi truong argon. Sau d6, bd sung nudc vao dung dich phan tng, sau d6 chiét véi
EtOAc, va rira 16p hitu co bing nuéc va nude mudi theo trinh tu nay, lam khé trén
MgSOs4, va sau do6 lam dic dudi ap suét giam. Tinh ché phdn con lai bang silicagel CC
(EtOAc-hexan) dé thu dugc tert-butyl este ca axit 2-[4-(triflometyl)phenyl]-6,7-dihydro-
5H-imidazo[1,2-a][1,4]diazepin-8(9H)-carboxylic (1,26g).

Vi du diéu ché 5

Bb sung sit (286mg) vao dung dich axit axetic (9mL) chira 4-benzyl-1-(5-flo-2-
nitrophenyl)-1,4-diazepan-2-on (440mg), sau do khudy trong 3 gio & 80°C. Sau do, loc
dung dich phan umg béng celite, pha loang dich loc véi EtOAc, va rira 16p hiru co bang
natri bicacbonat bdo hoa trong nudc va nudc mudi theo trinh ty nay, 1am kho trén
MgSO4, va sau d6 lam déc dudi ap sut giam. Tinh ché phan con lai béng silicagel CC
(EtOAc-hexan) dé thu dugc 2-benzyl-8-flo-2,3,4,5-tetrahydro-1H-[1,4]diazepino[1,2-
a]benzimidazol (150mg).

Vi du diéu ché 6

Bd sung 2-bromo-4-flo-1-nitrobenzen (538mg), Pdxdbas (67mg), xantphos
(127mg), va Cs2C0s (1g) vao dung dich dioxan (15mL) chira 4-benzyl-1,4-diazepan-2-on
(500mg), sau do khudy qua dém & 100°C trong mdi trudng argon. Sau do, thuc hién pha
lodng v&i EtOAc, va rira 16p hitu co béng nudc va nudc mudi theo trinh tu nay, 1am kho
trén NaySOs, va sau d6 lam diic dudi ap sudt giam. Tinh ché phin con lai bang silicagel
CC (EtOAc-hexan) dé thu dugc 4-benzyl-1-(5-flo-2-nitrophenyl)-1,4-diazepan-2-on
(440mg).

Vi du diéu ché 7

Bb sung amoni axetat (3,2g) vao dung dich toluen (30mL) chira 2-0x0-2-[4-
(triflometyl)phenyl]etyl este cua axit [(tert-butoxycacbonyl)amino] axetic (3g), tiép theo
12 hdi lvu qua dém. Sau d6, bd sung nudc vao dung dich phan ung, sau do chiét véi
EtOAc. Rira 16p hitu co bang nudc mudi, 1am kho trén Na,SOs, va sau d6 lam dac dudi
ap suét giam. Tinh ché phn con lai bang silicagel CC (EtOAc-hexan) dé thu duoc tert-
butyl este clia axit ({4-[4-(triflometyl)phenyl]-1H-imidazol-2-yl} metyl)carbamic (2,6g).

Vi du diéu ché 8
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B6 sung 2-bromo-1-[4-(triflometyl)phenyl]etanon (4,57g) va KoCOs (2,4g) vao
dung dich MeCN (60mL) chira N-(tert-butoxycacbonyl)glyxin (3g), tiép theo 1a khudy
trong 1 gio & nhiét do trong phong. Sau do, loc dung dich phan Gng bing celite, va lam
dic dich loc dudi ap sudt giam dé thu dugc 2-0x0-2-[4-(triflometyl)phenyl]etyl este clia
axit [(tert—butoxycacbonyl)amino]axetic (6g).

Vi du diéu ché9

Bb sung 4M hydro clorua/dioxan dung dich (4,1mL) vao diclometan (12,5mL)
dung dich chua tert-butyl este cia axit 2-[4-(triﬂometyl)phenyl]-6,7-dihydro-5H-
imidazo[l,2—a][1,4]diazepin—8(9I-D-carboxylic (1,25g), sau do khqu qua dém ¢ nhiét dd
trong phong. Sau d6, lam ddc dudi ap suit giam duoc thuc hién dé thu duoc 2-[4-
(triflometyl)phenyl]-6,7, 8,9-tetrahydro-5SH-imidazo[1,2-a][1 ,4]diazepin hydroclorua
(1,1g).

Vi du didu ché 10

Bd sung 10% Pd/C (50mg) vao dung dich EtOH (5,5mL) chira 2-benzyl-8-flo-
2,3,4,5—tetrahydro-1H-[1,4]diazepino[1,2-a]benzimidazol (140mg), tiép theo la khudy qua
dém trong moi trudmg hydro. Sau dé, loc dung dich phan ung bang celite, va lam dac
dich loc duéi ap sut giam @ thu duoc 8-flo-2,3,4,5-tetrahydro-1H-[1,4]diazepino[1,2-
a]benzimidazol (97mg).

Vi du diéu ché 11

B sung CDI (10g) vao hén hop gém 2-amino-3,4-diflophenol (6,9g) va dioxan
(70mL) & nhiét do trong phong, sau d6 khudy trong 2 gio & 60°C. Sau d6, bd sung IM
dung dich axit clohydric trong nu6c vao hdn hop phan tng, sau khi pha lodng voi EtOAc,
va rira 16p hitu co béng nudc mudi, 1am kho trén NaxSOs, va sau d6 lam dac dudi ap suét
giam. Tinh ché phin con lai bing silicagel CC (EtOAc-hexan) dé thu duoc 4,5-diflo-1,3-
benzoxazol-2(3H)-on (3,65g).

Vi dy diéu ché 12

B6 sung K,COs3 (105mg) vao hdn hop gbm 4,5-diflo-1,3-benzoxazol-2(3H)-on
(100mg) va MeCN (2mL) va tert-butyl este cla axit bromoaxetic (100uL) & nhiét do
trong phong, sau do khudy trong 2,5 gi¢ & 50°C. Sau do, bd sung EtOAc vao hdn hop

phan Umg, gom chét rén bing cach loc, sau d6 rira béng EtOAc va lam kho dudi ap suét

-38-



28763

giam., Tinh ché phan con lai bing silicagel CC (EtOAc-hexan) dé thu duge tert-butyl este
clia axit (4,5-diflo-2-ox0-1,3-benzoxazol-3(2H)-yl)axetic (180mg).

Vi du diéu ché 13

B& sung K2CO;3 (35,2g) va tert-butyl este clia axit bromoaxetic (27,6mL) vao hén
hop gbém 4-flo-1,3-benzoxazol-2(3H)-on (27,2g) va MeCN (500mL) & nhiét do trong
phong, sau do khudy qua d&m & 60°C. Lam mat hdn hop phan tng dén nhiét do trong
phong, tach vét liéu khong hoa tan ra bang cach loc, va lam dac dich loc dudi ap suit
giam. B6 sung hdn hop dung moi gbm hexan-EtOAc (9:1) vao phan con lai tao thanh va
sau d6 gom chét rén thu dugc bang cach loc, rdi rira bang hdn hop dung moi gbm hexan-
EtOAc (9:1) dé thu dugc tert-butyl este cua axit (4-flo-2-o0x0-1,3-benzoxazol-3(2H)-
yDaxetic (42,6g).

Vi du diéu ché 14

Bb sung TFA (400pL) vao dung dich diclometan (2mL) chira tert-butyl este cta
axit (4,5-diflo-2-ox0-1,3-benzoxazol-3(2H)-yl)axetic (166mg) & nhiét do trong phong,
sau d6 khudy trong 3 gid & cung nhiét d6. Lam ddc hdn hop phan tng dudi ap suét giam,
va bd sung hexan vao d6. Gom chét rin bang céch loc, ria bang hexan, va lam kho dudi

&p suét giam d8 thu duoc axit (4,5-diflo-2-0xo-1,3-benzoxazol-3(2H)-yl) axetic (128mg).
Vi dy diéu ché 15

B4 sung TFA (7mL) vao hdn hop gdm tert-butyl este cla axit (4-flo-2-oxo-1,3-
benzoxazol-3(2H)-yl)axetic (5g) va diclometan (14mL) ¢ nhiét do trong phong, sau doé
khudy qua dém & cung nhiét do. Lam déc hdn hgp phan tng dudi ap suét giam, va gom
chét rén thu duge bing cach loc, rira bing dietyl ete, va lam khé dudi ap sudt giam dé thu
duoc axit (4-flo-2-0x0-1,3-benzoxazol-3(2H)-yl)axetic (3,65g).

Vi dy diéu ché 16

B4 sung HATU (140mg) va DIPEA (120uL) vao hdn hop gom axit (4,5-diflo-2-
o0x0-1,3-benzoxazol-3(2H)-yl)axetic (80mg) va diclometan (1mL), va bd sung hdn hop
gbm 2-phenyl-6,7,8,9-tetrahydro-5H—imidazo[1,2-a][1,4]diazepin—6-ol (80mg) va
diclometan (2mL) vao do, sau do khudy trong 2 gio & nhiét do trong phong. Pha loang
dung dich phan g v&i clofom, va bd sung natri bicacbonat bdo hoa trong nudc vao do.

Gom chét ran thu duoc béng cach loc, va rira béng nude va clofom dé thu duoc 4,5-diflo-
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3-[2-(6-hydroxy-2-phenyl-6,7-dihydro-5H-imidazo[1,2-a][1 ,4]diazepin-8(9H)-yl)-2-
oxoetyl]-1,3-benzoxazol-2(3H)-on (64mg). Rua dich loc bang nudc va nude mudi theo
trinh tw ndy, va sau d6 1am kho trén Na2SOs va 1am dic duéi ép sudt giam. Tinh ché phan
con lai bang silicagel CC (MeOH-clofom) dé thu duoc 4,5-diflo-3-[2-(6-hydroxy-2-
phenyl-6,7-dihydro-5H-imidazo[1,2-a][1,4] diazepin-8(9H)-yl)-2-oxoetyl]-1,3-
benzoxazol-2(3H)-on (9,7mg).

Vidul

B4 sung HATU (1,29g) va DIPEA (1,9mL) vao hdn hop gom axit (4-flo-2-oxo-
1,3-benzoxazol-3(2H)-yl)axetic (656mg) va diclometan (20mL), sau d6 khudy trong 3
phit & nhiét do trong phong. Tiép theo, bd sung 2-[4-(triflometyl)phenyl]-6,7.8,9-
tetrahydro-5H-imidazo[1,2-a][1,4]diazepin hydroclorua (1g) vao do, rdi khudy qua dém &
nhiét d6 trong phong. Sau khi pha loang dung dich phan tmg v6i EtOAc, rira 16p hitu co
béng nude, natri bicacbonat bdo hoa trong nudc va nudce mudi theo trinh tu ndy, va sau
d6 lam kho trén MgSOs va 1am dic du6i dp sut giam. Tinh ché phan con lai bang
silicagel CC (MeOH-clofom), va tinh ché thém bing silicagel CC (EtOAc-hexan) dé thu
duogc 4-ﬂ0-3—(2-0xo-2-{2-[4-(triﬂ0metyl)phenyl]-6,7-dihydro-5H—imidazo[1,2-
a][1,4]diazepin-8(9H)-yl}etyl)-1,3 -benzoxazol-2(3H)-on (1,1g).

4-ﬂ0-3-(2-oxo-2-{2-[4-(triﬂomety1)phenyl]-6,7-dihydro-5H-imidazo[1,2-
a][1,4]diazepin-8(9H)-yl}etyl)-1,3-benzoxazol-2(3H)-on duoc didu ché bing phuong
phép néu trén ddy dugc tao két tinh béng qua trinh két tinh hoa (1) hodc (2) sau.

(D) Khudy dung dich EtOH (1,6mL) chia 4-flo-3-(2-0x0-2-{2-[4-
(triflometyl)phenyl]-6,7-dihydro-5H-imidazo[ 1,2-a][ 1 ,4]diazepin-8(9H)-yl}etyD-1,3-
benzoxazol-2(3H)-on (230mg) trong 3 gid ¢ nhiét do trong phong. Gom két tia ling
dong bing cach loc va 1am khd dudi 4p sudt giam dé thu dwoc tinh thé A01 (dang A01)
cla 4-ﬂ0-3-(2-oxo-2-{2-[4-(triﬂometyl)phenyl]-6,7-dihydr0-5H—imidazo[1,2-
a][1,4]diazepin-8(9H)-yl}etyl)-1,3 -benzoxazol-2(3H)-on (51mg).

2) Khudy dung dich EtOH (80mL) chia 4-flo-3-(2-0x0-2-{2-[4-
(triflometyl)phenyl]-6,7-dihydro-5H-imidazo[ 1,2-a][ 1 ,4]diazepin-8(9H)-yl}etyl)-1,3-
benzoxazol-2(3H)-on (39,5g) trong 30 phut & nhiét d¢ trong phong. Sau d6, 1am kho chit

rén thu duge bang cach tién hanh lam dic cham dudi ap sudt giam d& thu dugc tinh thé
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A02 (dang A02) cua 4-flo-3-(2-0x0-2-{2-[4-(triflometyl)phenyl]-6,7-dihydro-5H-
imidazo[1,2-a][1,4]diazepin-8(9H)-yl}etyl)-1,3 -benzoxazol-2(3H)-on (36g).

Vidull

Bb sung 2,3,4,5-tetrahydro-1H-[1,4]diazepino[ 1,2-a]benzimidazol (160mg),
WSC-HCI (220mg), va HOBt (105mg) vao dung dich diclometan (10mL) chura axit (5-
clo-2-0x0-1,3-benzoxazol-3(2H)-yl)axetic (230mg), sau do khudy trong 12 gior & nhiét do
trong phong. B6 sung nudc vao dung dich phan tng, sau dé chiét véi clofom. Rira 16p
hitu co bang nudc mudi, va sau d6 1am kho trén Na»SO4 va lam ddc dudi ap sult giam.
Tinh ché phén con lai béng silicagel CC (MeOH-clofom), va sau d6 héa rn san phdm thd
thu dugc véi EtOAc-hexan d8 thu duoc 5-clo-3-[2-(4,5-dihydro-1H-[1,4]diazepino[1,2-
a]benzimidazo1-2(3H)-y1)-2-oxoety1]-1,3-benzoxazol-2(3H)-on (70mg).

Vidu 12

B4 sung oxalyl clorua (1,18g) va luong DMF xtc tac vao diclometan (15mL)
dung dich chtra axit (5-clo-2-0x0-1,3-benzoxazol-3 (2H)-yl)axetic (530mg) dudi diéu kién
lam mét bang nuédc d4, sau do khudy trong 3 gid & nhiét d6 trong phong. Lam déc dung
dich phan tng dudi ap sult giam, b6 sung phan con lai duge hoa tan trong diclometan
(15mL), 8,9-dimety1—2,3,4,5-tetrahydro-1H—[1,4]diazepino[1,2-a]benzimidazol (400mg)
va TEA (1,6mL) duéi didu kién 1am mét bing nuéc da, sau d6 khudy trong 12 git ¢ nhigt
d6 trong phong. Sau dé, lam dic dung dich phan ing dudi ap sut giam, va tinh ché phan
con lai bing silicagel CC (MeOH-clofom) va hoa rén véi EtOAc-hexan dé thu duoc 5-
clo-3-[2-(8,9-dimetyl-4,5-dihydro-1H-[1,4]diazepino[1 ,2-a]benzimidazol-2(3H)-yl)-2-
oxoetyl]-1,3-benzoxazol-2(3H)-on (453mg).

Cacvidul3vald

B sung bis(2-metoxyetyl)aminosulfur triflorua (80 ul) vao hdn hop gdm
diclometan (ImL) va 4,5-diflo-3-[2-(6-hydroxy-2-phenyl-6,7-dihydro-5H-imidazo[ 1,2-
a][1,4]diazepin—8(9H)-yl)-2-oxoetyl]-1,3-benzoxazol-2(3I—I)-0n (40mg) dudi didu kién
lam mat bing nudc da, sau do khudy trong 2 gir & cuing nhiét d6 va trong 19 gio ¢ nhiét
d6 trong phong. B4 sung nude vao dung dich phan tng, sau do chiét vi clofom. Rira 16p
hitu co bing nudc mudi, va sau d6 1am kho trén NaxSO4 va lam dac dudi 4p suit giam.

Tinh ché phan con lai bing silicagel CC (MeOH-clofom) dé thu dugc 4,5-diflo-3-[2-(6-
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flo-2-phenyl-6,7-dihydro-5H-imidazo[1,2-a][1,4] diazepin-8(9H)-yl)-2-oxoetyl-1,3-

benzoxazol-2(3H)-on (11,1mg)

va

4,5-diflo-3-[2-0x0-2-(2-phenyl-7H-imidazo[1,2-

a][l ,4]diazepin—8(9H)-yl)ety1]-1,3-benzoxazol-2(3H)-on (17,3mg).

Bang 6
S6TT CAu tric S6 TT CAu trac
Vi du N Vi du
d”\ (A - N\ d”\ FN
1cu N N 1cu N4\
che 1 H ché 5 N
Vi du CH,4 ) O2N

A Vi du
S;leéu N (ﬁ N CH dié}l Q\/F N
; HN A 3 ché 6 A

o)
Vi d "o Vi d N

i du i du A\

AL A CF
dicu ) diéu oy )
ché 2 ” N ché 7 BOC
Vi du N Vi du N
diéu QWF dicu N/ Q
ché 3 H ché 7-1| BOC’ F
Vi du F

[ d . N
didu N vi o H p—@

1 f;l' ché7-2| BOC F
Vi du N Vi du| go D
diéu w0| . | B C~N O
ché 3-| N SN dicu H/\g
) H che 8 CFs
Vi du F , (@)
U Vi du
diéu N\ A | BOC. o) F
3 H ché 8-1
dié}l N\)QN 3 dié,u BOC\N/\H/O\/U\©
ché4 | goc ché 8-2 H 0O
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Bang 7
S6 TT Chu triic S8 TT CAu tric
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N F
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Bang 8
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Bang 9
SO TT CAu trac
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Bang 10
S6 TT Céu tric
F
F 2\
Vidu 13 [ :[ N
Lay N N\/<\ \
0= © N
0
F ﬁ
Vidu 14 NN
' N Ny
0= O N
0
Bang 11
) Phuong Di lidu I9 ) Phuong
S5TT | phap diéu s Y1 S6TT | phép diéu Dt liéu Iy hoa
A oa A
che ché
Vidu diéu | Vidu didu , Vidudidu | Vidydidu ,
ohé 1 ohé 1 ESI+214 | e chi B ESI-:360[M-H]-
Vidu diéu | Vidu didu , Vidu didu | Viduy didu ,
ohé 1.1 oh’ 1 ESI+:216 | © 4 <6 ) ché 8 ESI+:334[M-+Na]+
Vidudiéu | Vidu didu , Vidudiéu | Vidudiéu ,
ohé 2 ché 2 ESI+:230 | © e s ché 8 ESI+:334[M+Na]+
Vidudidu | Vidu diéu , Vidu diéu | Vidu diéu ,
ché 3 ché 3 EST+:232 ché 9 ché 9 EST+:282
Vidudidu | Vidu diéu , Vidudiéu | Vidu diéu ,
ché 3-1 ché3 | PSTT22 | pgo chég | ESTHI92
Vidy didu | Vidu didu , Vidudidu | Viduydidu ,
ché 3-2 ché3 | O hEo chég | ESITI92
Vidu didu | Vidu diéu , Vidudidu | Vidu diéu ,
ché 33 ché3 | EOIT232) é o ché10 | ESIH206
Vidudidu | Vidu diéu , Vidudidu | Vidu diéu ,
chéd4 | chéa | ESE82Lgdqy ché11 | ESE170M-H)-
Vidydidu | Vidu didu , Vidudiéu | Vidudiéu _
ohé 5 oht 5 ESI+:296 | © 1% 5 hi1p | ESIH308[M+Nal+
Vidu diu | Vidu didu _ Vidu diéu | Vidu diéu ,
ché 6 chi 6 ESI+:344 | © %04 hi13 | ESHH290[M+Nal+
Vidudidu | Vidu diéu , Vidu diéu | Vidu diéu ,
ché 7 ché7 | ESTBP L pdig ché1a | PSH230

-46-




28763

Vidy didu | Viduy didu , Vidy didu | Vidu diéu _

ché 7-1 ché7 | ESTF292 ] pd g ché 15 | EST212

Vidy didu | Viduy diéu . Vidudidu | Vidudiéu .

ché 7-2 cné7 | ESTF22 1 pd 16 ché 16 | EoIta4l

Bang 12
) Phuong
S6TT | phap |Dirliéuly hoa
diéu ché

ESI+475
NMR 1 (ppm):1,77-1,85(m,7/5H),2,02-2,09(m,3/5H),3,77-

, , 3,92(m,2H),4,23-4,35(m,2H),4,71-5,08(m,4H),6,96-

Vidul| Vidul |716(m,2H),7,19-7,28(m,1H),7,65-7,72(m,2H),7,81-7,95(m,3H).
Dang A01: 20(°%=6,7,13,6,15,2,15,6,18,5,19.4,20,4,23,3,25,5,26.,6.
Dang A02: 20(°)=7,0,9.4,12,3,15,8,17.4,18,9,19,6,21,3,23,8,25.0.
ESI+:425

Vidu2 | Vidul NMR 1(ppm):1,75-1,83(m,7/5H),1,99-2,06(m,3/5H),3,77-
3,91(m,2H),4,27-4,36(m,2H),4,73-5,05(m,4H),6,96-
7,15(m,2H),7,20-7,27(m,4H),7,51-7,60(m, 1 H),7,94-8,07(m, LH).
ESI+:399

, , NMR2(ppm):1,82-1,91(m,7/5H),2,08-2,16(m,3/5H),3,85-

Vidu3 | Vidul |3 98(m,2H),4,41-
4,51(m,2H),4,92(s,3/5H),4,96(s,3/5H),5,06(s, 14/5H),7,09-
7,31(m,4H),7,53-7,66(m,2H).
ESI+:399

Vidu4 | Vidul NMR2(ppm):1,80-1,89(m,7/5H),2,06-2,15(m,3/5H),3,83-
3,98(m,2H),4,38-4,50(m,2H),4,86-5,08(m,4H),6,91-
7,27(m,4H),7,49-7,67(m,2H).
ESI+:425

Vidys| Vidul NMR2(ppm):1,76-1,84(m,7/5H),2,00-2,08(m,3/5H),3,77-
3,90(m,2H),4,20-4,29(m,2H),4,71-5,07(m,4H),7,10-
7,38(m,5H),7,56-7,75(m,3H).

Vidu6| Vidul |ESI+:425

Vidu7| Vidul |ESI+:441

Vidu8| Vidul |ESI+:443

Vidu9| Vidul |ESI+:423

Y(; Wil |ESH+:425

Vi du|Vidull |ESI+:397
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11

;/21 Wl Vigy 12 | BSTH425

, Vi du

}’; dul 13 vi|ESH+:443
du 14

, Vi du

Y; dulys vi| EST+423
du 14

Kha ning tng dung trong cong nghi€p

Hop chit c6 cong thire (I) hodc mubi ctia ching ¢ tdc dung PAM trén thu thé
dopamin D1, va dugc ky vong lam tdc nhén dé dung trong viéc ngin ngira va/hodc didu
tri sa sut tri tué, triéu ching ti€u cuc clta tim thin phan liét, CIAS, bénh Parkinson, bénh

Alzheimer, bénh Huntington, trAm cam, ADHD, phu thudc thubc, hodc tuong tu.
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YEU CAU BAO HQ
1. Hop chét c6 cong thirc (I) hodc mubi ctia ching;

Cong thirc hda hoc 1

2
R 4
R RS R ]
A\ R
WS
5 N/\H/ v<\N R°
\ O
@)

trong cong thirc nay:

R!, R2, va R? 1a giéng nhau hodc khéc nhau, va 1a H, halogen, alkyl thip, hosc halo-alkyl
thip;

R* 13 H, halogen, alkyl thap, hogc halo-alkyl thap;

R 1aH;

RS 12 phenyl ma c¢6 thé dugc thé; hodc

R’ va R¢ cing v6i nguyén tit cacbon ma chung lién ket vao c6 thé tao thanh vong benzen

ma c6 thé dugc thé; va
-—-- 12 lién k&t don hodc lién két doi; va
thuat ngft “thap” dung dé chi 1 dn 6 nguyén tir cacbon.

2. Hop chét hoic mudi cua ching theo diém 1, trong d6 R® 1a H, va R® 13 phenyl ma c6

thé dugc thé.
3. Hop chit hoic mubi cia chung theo diém 2, trong do --— 1a lién két don.

4. Hop chét hoic mudi ctia ching theo diém 3, trong d6 R* 1a H.
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5. Hop chét hozic mudi ctia chung theo diém 4, trong d6 R' 1a H, R? 1a H hogc halogen, va
R? 1a halogen.

6. Hop chét hoic mudi ctia chiing theo diém 3, trong d6 R® 1a phenyl ma c6 thé duoc thé
bang mot dén bbn RA! ma 1a gidng nhau hodc khéc nhau, va

RA! I3 nhém duoc chon tr nhém bao gdm -OH, -O-alkyl thip, -CN, halogen, alkyl thip,
halo-alkyl thip, alkylen thdp-O-alkyl thép, -C(=0)-alkyl thép, va -C(=0)-alkylen thip-
CN.

7. Hop chét hoic mudi cta chung theo diém 6, trong d6 R® 14 phenyl ma c6 thé duoc thé
bing mot RA2, va

RA2 13 nhém dugce chon tir nhém bao gbm halogen, alkyl thip, va halo-alkyl thap.

8. Hop chit hoic mudi cua ching theo diém 7, trong do R* 1a H.

9. Hop chét hosic mudi cua ching theo diém 8, trong d6 R® 12 phenyl ma c6 thé duoc thé
bing mot RA2 & vi tri para tir lién két ctia ching.

10. Hop chét hoic mubi cia ching theo diém 1, trong d6 hop chit dugc chon tir nhém
bao gdm:

4-flo-3-(2-0x0-2-{2-[4-(triflometyl)phenyl] -6,7-dihydro-5H-imidazo[1,2-a][1,4]diazepin-
8(9H)-yl}etyl)-1,3-benzoxazol-2(3H)-on,
4-flo-3-{2-[2-(2-flophenyl)-6,7-dihydro-5H-imidazo[1,2-a][1 ,4]diazepin-8(9H)-yl]-2-
oxoetyl}-1,3-benzoxazol-2(3H)-on,

3-[2-(4,5-dihydro-1H-[1,4]diazepino[1 ,2-a]benzimidazol-2(3H)-yl)-2-oxoetyl]-4,5-diflo-
1,3-benzoxazol-2(3H)-on,

4-flo-3-[2-(8-flo-4,5-dihydro-1H-[1,4]diazepino[1 ,2-a]benzimidazol-2(3H)-yl)-2-
oxoetyl]-1,3-benzoxazol-2(3H)-on,
4,5-diflo-3-[2-0x0-2-(2-phenyl-6,7-dihydro-5H-imidazo[1,2-a][ 1 ,4]diazepin-8(9H)-
yDetyl]-1,3-benzoxazol-2(3H)-on,

4-flo-3-{2-[2-(3-flophenyl)-6,7-dihydro-5H-imidazo[ 1,2-a][1 ,4]diazepin-8(9H)-yl]-2-
oxoetyl}-1,3-benzoxazol-2(3H)-on, va
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3-{2-[2—(4-clophenyl)-6,7-dihydr0-5H-imidazo[1,2-a][1,4]diazepin—8(9H)—yl]-2-
oxoetyl}-4-flo-1,3-benzoxazol-2(3H)-on.

11. Hop chit hoic mudi cta ching theo diém 10, trong d6 hop chit duoc chon tir nhém
bao gdm:

4-flo-3-(2-0x0-2-{2-[4-(triflometyl)phenyl]-6,7-dihydro-5H-imidazo[ 1 ,2-a][1,4]diazepin-
8(9H)-yl}etyl)-1,3-benzoxazol-2(3H)-on,
4-ﬂ0-3-{2-[2-(2-ﬂ0phenyl)-6,7-dihydro-5H-imidazo[1,2—a][1,4]diazepin—8(9H)-yl]-2-
oxoetyl}-1,3-benzoxazol-2(3H)-on,
4,5-diflo-3-[2-0x0-2-(2-phenyl-6,7-dihydro-5H-imidazo[1,2-a][ 1 ,4]diazepin-8(9H)-
yDetyl]-1,3-benzoxazol-2(3H)-on,
4—ﬂ0-3-{2-[2-(3-ﬂophenyl)-6,7-dihydr0-5H-imidazo[1,2—a][1,4]diazepin—8(9H)-y1]-2-
oxoetyl}-1,3-benzoxazol-2(3H)-on, va
3-{2-[2-(4-clophenyl)-6,7-dihydro-5H—imidazo[1,2-a][1,4]diazepin—8(9I—I)-yl]-2-
oxoetyl}-4-flo-1,3-benzoxazol-2(3H)-on.

12. Hop chit hoic mubi ctia ching theo diém 10, trong d6 hop chét 1a 4-flo-3-(2-ox0-2-
{2-[4-(triflometyl)phenyl]-6,7-dihydro-SH-imidazo[ 1 ,2-a][1,4]diazepin-8(9H)-yl}etyD)-
1,3-benzoxazol-2(3H)-on.

13. Hop chét hodc mudi ciia chung theo diém 10, trong d6 hop chét 1a 3-{2-[2-(4-
clophenyl)-6,7-dihydro-5H-imidazo[ 1,2-a][1,4]diazepin-8 (9H)-yl]-2-oxoetyl}-4-flo-1,3-
benzoxazol-2(3H)-on.

14. Duogc phém chtra hop chét hodc mudi cia ching theo diém 1 va ta dugc duoc dung.
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